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Re:  Dockets NRC-2009-0390 and NRC-2009-0391:
Public Comment on Draft Supplemental GEIS for PSEG Relicensing

Dear Ms. Bladey:

On behalf of the Delaware Riverkeeper and Delaware Riverkeeper Network (collectively
DRN), I appreciéte the opportunity to provide the foll‘owing\ comments. As you may know,
DRN is committed to restoring the watershed's natural balance where it has been lost and
ensuring its preservation where it st'ill exists. DRN understands that the U.S. Nucl_ear Reéulatory
Commission Staff (NRC) has prepared a Generic Environmental Impact Statement for License
Renewal of Nuclear Plants, Supplement 45, Regarding Hope Creek Generating Station (Hope
Creek) and Salem Nuclear Generating Station, Units 1 and 2 (Salem), Draft Report for Commént
(hereinafter Draft SEIS or DSEIS). The notice of availability of gnd opportunity to comment on
the DSEIS was published in the Federal Register on October 28, 2010 (75 FR 66398). Pursuant
to NEPA, on November 5, 2009, DRN submitted scoping comments to inform the NRC

environmental review in the license renewal proceeding.
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’DRN’S review of the DSEIS reveals glaring deficiencies which undermine the NRC’s
conclusion that the environmental impacts of Salem and Hope Creek’s operations are not severe
enough to preclude renewing its operating license. DRN absolutely disagrees with this
determination, and submits that if the NRC Staff had performed the proper assessments, they
would have reached the opposite conclusion, in particular with regard to impacts on aquatic
resources. DRN urges the NRC Staff to fully consider and address our comments prior to
issuing thf; Final SEIS for License Renewal of Salem. DRN would like to reaffirm its long-
standing position to convert Salem to closed cycle coolin_g as mandated by Section 316(b) of the
Clean Water Act. The Act states that generating plants such as Salem "shall be required that the
location, design, construction, and capacity of cooling water intaké structures reflect the best
technology available for minimizing adverse environmental impact.”

Background

Section 316(b) of the Clean Water Act requires that the location, design, construction and
éapacity of cooling water intake structures reflect the best technology available (BTA) for
minimizing Adverse Environmental Impact. (AEI) AEIl is interpreted by EPA to mean the
impingement mortality of fish and shellfish and entrainment of their eggs and larvae. EPA
implemented three rulemaking phases for section 316(b): the Phase I rule, promulgated in 2001,
covered new facilities, the Phase II rule, promulgated in 2004, covered large existing electric
generating plants, and the Phase III rule, issued in 2006, covered certain existing facilities and
offshore oil and gas facilities.

Litigation followed promulgation of the Phase II rule. Following a decisfon in
Riverkeeper, Inc., v. EPA, (2d Cir. 2007), EPA suspende;d the Cooling Water Intake Structure

Regulations for existing large power plants. And of course, the Second Circuit decision was



challenged to the Suérefne Court in 2009. The Second Circuit decision held, in part, that use of
restoration measures as a means of compliance is not authorized under §316(b) of the Clean
Water Act (CWA), a decision not disturbed by the subsequent Supreme Court decision.

EPA is now looking to combine and re-promulgate rules for all existing Cooling Water
Intake Structure facilities (Phases II and III). In the meantime, EPA, noting that “With so many
provisions of the Phase Il rule affected by the [2™ Cir.] decision, the rule should be considered ‘
suspended,” it developed the following policy: “all permits for Phase II facilities should include
conditions under section 316(b) of the Clean Water Act developed on a Best Professional
Judgment basis.” See 40 C.F .R. § 401. (EPA implementation memo).

As noted, the Phase II rule was appealed to the U.S. Supreme Court. In 2009, the high
court held thallt the Agency may consider cost-benefit analysis in choésing among regulatory
options, but did not hold that the Agency must consider it. Acéording to certain industry
predictions, EPA has signaled concerns with using a cost-benefit analysis. (NERC, 2010 Special
Reliability Scenario Assessment: Resource Adequacy Impacts of Potential US Environmental
Regulations, October 2010, at 57)

EPA’s new rulemaking is expected to set significant new national technology-based
performance standards to minimize AEI. Current industry predictions expect EPA to favor
performance commensurate with cooling towers. (NERC at 57) This regulatory process
(combined for phases II and III} is anticipated quite soon — a revised draft rule is expected by
February 2011 and a final rule by July 2012. DRN also notes with interest a recent news report
that NJDEP and NYDEC “have begun forcing scores of their largest water users to either retrofit
their plants with modern cooling systems which won't kill billions of fish annually or cease

operating.” Oyster Creek decision shows focus is on cooling systems, New Jersey Newsroom,



December 13, 2010 at http:// www.newjerseynewsroom.com/science-updates/oyster-creek-

decision-shows-focus-is-on-cooling-systems.

The NRC DSEIS does not call for compliance with the Clean Water Act as it relates to
best technology available, and even fails to acknowledge the significant environmental impact
occurring in the absence of this technology. Every year the Salem Nuclear Generating Station
kills over 3 billion Delaware River fish including:

Over 59 million Blueback Herring
Over 77 million Weakfish

Over 134 million Atlantic Croaker
Over 412 million White Perch
Over 448 million Striped Bass
Over 2 billion Bay Anchovy
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The Salem facility is already clearly having a significant environmental impact on the Estuary,
and another twenty years of this destruction will lead to further significant impacts.
Adequacy of Public Involvement

DRN objects to having been given less than 60 days to comment on this complex
document, in particular in the midst of the holiday season. It is unreasonable that public review
of the DSEIS should be forced into a compressed time window and it is unclear why NRC has
taken this approach.
Age of GEIS

NRC Staff uses a 1996 License Renewal Generic Environmental Impact Statement,
NUREG-1437 (“GEIS”). However, the GEIS is inadequate because it is more than 10 years old.
The National Environmental Policy Act (“NEPA”) requires that federal agencies take a “hard
look” at the environmental impacts of a proposed action. This includes assessing “significant
new circumstances or information relevant to the environmental concerns that bear on the

proposed action or its impacts.” To facilitate this process, NEPA requires a GEIS to be updated



every 10 years. 10 C.F.R. Part 51, Subpart A, Appendix B. Moreover, evidence exists of
material changes affecting the baseline environment since the GEIS was written, including
heightened risks of terrorism, the failure of a permanent nuclear waste disposal solution, changes
in population density, and progress in the viability of renewable energy technologies.
Accordingly, the GEIS is no longer adequate to dispose of such issues, and they must be
specifically assessed in the environmental review process for Salem and Hope Creek.
The Collective Effects of Impingement and Entrainment are not Small
The DSEIS concludes that “impacts to fish and shellfish from the collective effects of
entrainment, impingement and heat shock at Salem during the renewal term would be SMALL.”
DSEIS 4-46. This is completely unsupportable position. As a starting point, NMFS has gone on
record that:
Evidence suggests that northeast coast estuaries have lost much of their rich former
fishery productivity because of habitat degradation or loss, but lack of absolute species
abundance data for early historical periods prior to significant human disturbances makes
this conclusion somewhat inferential. Yet the linkage is supported by strong evidence,
particularly that stock sizes for most estuarine dependent fishery resources under the
jurisdiction of the Atlantic States Marine Fisheries Commission, New England or Mid-
Atlantic Management Councils, or the states of New York and New Jersey fishery
management agencies, are not currently over fished, but fall below historic levels
(NEFMC 1998; ASMFC 2005). This observation suggests that the Hudson River's ability
to support and produce living aquatic organisms has been compromised over the years by
lost habitat quality and quantity as humans have dredged, filled, and withdrawn river
water for a myriad of uses, resulting in conflicts of use with fishery resources.
Oct. 12, 2010 Letter from NMFS (Colosi) to NRC at 3-4. The DSEIS relies heavily on industry-
provided data to evaluate effects of impingement and entrainment. However, the DSEIS
concedes that its analysis is flawed, “due to the differences in methods used during the more than
30 years since Salem Unit 1 began commercial operation in 1978, it is difficult to compare

impingement estimates across studies.” DSEIS at 4-28. Additionally, study results reported in

the GEIS are decades old, with the most recent information collected in 1990. This was



identified as a concern by NMFS in a 2010 letter to NRC regarding another facility in the
Northeast, noting, “This concerns us on two counts: 1) the data may not accurately depict
contelﬁporary habitat usage of the [mid-Hudson region] by fishes, invertebrates, and other
aquatic life, and 2) the project proponents have not evaluated the effectiveness of adaptive
measures that have been implemented since the original [agreement] was put into place.v”
NMES letter at 6.

The Draft SEIS fails to consider EPA’s 2004 report entitled “Regional Analysis
Document for the Final Section 316(b) Phase II Existing Facilities Rule.” The report detailed
EPA’s section 316(b) Phase II benefits analysis and study results. This critical information is
missing from the NRC analysis and provides evidence and data challenging the DSEIS’s finding
that “the Staff concludes that impacts to fish and shellfish from _the collective effects of
entrainment, impingement and heat shock at Salem during the renewal term would be SMALL.”
DSEIS 4-46.

EPA itself has acknowledged significant impacts from once-through cooling. EPA has
determined that operation of industrial écale cooling water intakes results in a wide spectrum of
undesirable and unacceptable adverse effects on aquatic resources including entrainment and
impingement; disrupting the food chain; and losses to aquatic populations that may result in
reductions in biological diversity or other undesirable effects on ecosystem structure or function.
See, 66 Federal Register 65,256, 65,292 (December 18, 2001), 69 Federal Register 41,576,
41,586 (July 9, 2004); NMFS letter at 4.

Expert federal agency NMFS has also explicitly identified significant impacts from
intake ‘\structures that are ignored in the DSEIS for Salem. According to NMFS’ assessment of

the DSEIS for another Northeastern facility:



The intake impacts for once-through cooling systems largely surround physical habitat
loss associated with construction of the intakes themselves as well as the inability of
aquatic species from being successfully able to use habitat within the volumes of water
withdrawn from the source supply. These impacts may include changing particular
ecological features such as local hydrological patterns as suggested in the foregoing
section, but the preponderance of the impacts usually are associated with organism
impingement and entrainment. Impingement impacts tend to accrue to larger species and
life stages that cannot pass through the impingement screens nor avoid the intake current,
but become trapped on cooling water screens and sometimes cannot escape before
suffering exhaustion, injury or even mortality.

Unlike impingement impacts, which tend to exhibit some selective characteristics in that
they largely accrue to larger taxa or more mature life stages, entrainment of organisms
into the cooling water source stream are relatively indiscriminate and may adversely
affect any organism that fits through the screens and cannot counter the suction force of
the intake. While the review material indicate that the IP2 and IP3 cooling systems have
been retrofitted with dual-speed and variable-flow pumps in order that intake flows can
be regulated to some degree to provide some level of mitigation or protection, we note
that the dGEIS also indicates that using planned seasonal outages or maximum pump
speeds does not eliminate the losses of fishes and other organisms to entrainment.

Regarding these collective intake impact matters, NMFS disagrees with the NRCs
approach to presenting and analyzing the impingement and entrainment data. We
particularly dispute the NRCs decision to attempt correlating overall population level
trends with operation of the Indian Point nuclear generating facilities.

First of all, analyzing the data over the entire range of a species instead of a more
meaningful population segment does not follow the spirit of the National Environmental
Policy Act nor the implementing regulations for EFH in the MSA because it ignores real
and obvious impacts that could adversely affect a local stock.

It is rare for the preponderance of a particular species be extirpated unless it already is
endangered or threatened, but it certainly is quite plausible that a more local segment of
an otherwise healthy population could be effectively decimated in an acute event or after
years of suffering chronic or cumulative impacts. Thus, when considering the impacts of
cooling water withdrawal on more local stock contributions emanating from the Hudson
River and potentially recruiting to a greatly dispersed coastal fishery, the effects of
cooling withdrawal even from a limited portion of the total available habitat'(as it is
construed in the dGEIS) could be quite profound. Finally, we are critical of this type of
data transformation because it also has great potential for creating undesirable artifacts
because it assumes all fishery habitats, regardless of their geographic location, size, and
ecological condition, are equally valuable to the living resources that they support. The
scientific literature is replete with studies that organisms do not use habitats uniformly
over their ranges, and this observation is borne out in our own status and trends data that



have been used to select closed areas or to make similar resource management decisions
for certain federally managed fishery resources.

[

NMEFS letter at 6-7.

Specific to this.site, NIDEP reviewed PSEG data as part of its state permit application in
2006. NJDEP's expert (ESSA) found that PSEG's assertions were not credible and were not
backed by the data and studies PSEG had presented. According to the ESSA report, PSEG
"underestimated biomass lost from the ecosystem by perhaps greater than 2-fold." (ESSA report
p. xi) And "... the actual total biomass of fish lost to the ecosystem ... is at least 2.2 times
greater than that listed" by PSEG. (ESSA Report p. 75)

ESSA Technologies' 154 page review of PSEG's permit application documented ongoing
problems with PSEG's assertions and findings includiﬁg bias, rﬁisleading conclusions, data gaps,
inaccuracies, and misrepresentations of their findings and damage. Some examples of ESSA's
findings:

v With regards to fisheries data and population trends, ESSA said "The conclusions of the
analyses generally overextend the data or results.” (p. ix)

v PSEG "underestimates biomass lost from the ecosystem by perhaps greater than 2-fold."
(p. xi) "... the actual total biomass of fish lost to the ecosystem ... is at least 2.2 times
greater than that listed in the Application." (p. 75)

v "Inconsistency in the use of terminology, poorly defined terms, and a tendency to draw
conclusions that are not supported by the information presented detract from the rigor of
this section and raises skepticism about the results. In particular, there is a tendency to
draw subjective and unsupported conclusions about the importance of Salem's impact on
RIS finfish species." (p. 77)

. Referring to PSEG's discussion and presentation of entrainment mortality rates ESSA found
PSEG's "discussion in this section of the Application to be misleading." (p. 13) The NRC’s
DSEIS fails to take this analysis into account.

In concluding Section 4.5.6 of the DSEIS, NRC names several potential mitigation

options, but neither arrives at the specific conclusions that the units should be retrofitted with



closed-cycle cooling systems, nor selects particular alternatives that they would recommend in
lieu of closed-cycle cooling.

Moreover, NRC unfairly minimizes its role, and stresses NJDEP’s responsibility to issue
permits and impose mitigation requirements. This is completely separate from an analysis of
environmental impacts for purposes of NEPA and should not prevent NRC from undertaking a
full and fair analysis of the impacts.

Atlantic Sturgeon i‘mpacts

On October 6, 2010, NOAA’s National Marine Fisheries Service (NMFS) issued a
proposed rule to list five distinct population segments (DPS) of the Atlantic sturgeon as
threatened or endangered under the Endangered Species Act (ESA). In recognition of the many
threats to riverine habitat, including dredging, filling, and degraded water quality, facing Atlantic
sturgeon in the Hudson and Delaware Rivers, NMFS proposed to list a DPS consisting of thg:se
populations, the New York Bight (NYB) DPS, as endangered. See, 75 Fed. Reg. 61,872 at
61,881(Oct. 6,2010). We also note with alarm that the Delaware River population of Atlantic
sturgeon is more precariously poised than the Hudson River population, according to research on
the record. According to the Delaware River State of thé Basin Report, 2008, which is based on
science collected in the region, the status of the Atlantic Sturgeon is considered “poor and getting
worse” with numbers “.estimated to be less than 1,000 and probably less than 100 across the
Estuary.” Furthermore, there is scientific evidence that the Delaware River is home to a
genetically unique populétion of Atlantic Sturgeon, and that this small but distinct population is
currently reproducing. That the Delaware River population is not only genetically unique but
also may have a population of fewer than 100 fish makes protection of this portion of the NYB

DPS a critical priority.



This change 1n status means that a critical piece of information is missing from the
DSEIS, and must be evaluated prior to NRC’s issuance of a final SEIS. A lack of sufficient data
relating to impingement, entrainment and thermal impacts of Salem on Atlantic sturgeon in the
vicinity of Salem leads to an at best incomplete and at worst erroneous determination regarding
the environmental impact of relicensing/on this critical species. Given the impending
designation of the Atlantic sturgeon NYB as endangered, NRC Staff’s thinly supported
assessment and indefinite conclusions are insufficient for purposes of meeting the obligations of
NEPA. Thus, the DSEIS should consider and incorporate all relevant information contained in
the Proposed Listing prior to reaching any final conclusions related to the impacts of license

renewal of Salem on endangered aquatic resources.
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Mitigation at Salem

In an effort to mitigate its significant impact on the Estuéry, in 1996, NJDEP issued a
NPDES permit with special conditions including a wetland restoration and enhancement
p;ogram, fish ladder project and biological fnonitoring program. PSEG is required to engage in
the wetland initiative until 2012.in New Jersey and 2013 for Delaware wetlands. The purpose of
the restoration program was to enhance the production of fish in the Estuary in an effort to offset
losses of fish associated with entrainment and impingement at the cooling water intake structure.
In other words, to mitigate the harms caused by once-through cooling.

However , PSEG’s wetlands restoration experiment fails to meet the requirements of the
Clean Water Act. The experiment has resulted in over 22,000 pounds of herbicide to be dumped
over valuable wetland resources. PSEG has failed to demonstrate that this experiment provides
any environmental benefit - The fact remains that there has been no demonstrated increase in

abundance values in representative important fish species. And importantly, PSEG has not
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shown that the wetlands will sustain themselves once the herbicide treatment has ended. This
mitigation project is a clear failure, and in no way offsets the cost of the millions of fish lost each
year as a result of the PSEG’s failure to install a closed cooling system.

DRN commissioned a 2003 study that reviewed and evaluated the effectiveness of the
wetland restoration project in increasing fish production — based on the success of the established
plant community, plant densities, invasion by phragmities and other invasive species, utilization
of marshes by fish, and the potential for the marshes to increase fish populations in the Estuary.
(CEA study at 2).

With regard to wetland restoration efforts, the DRN study concluded that although some
phragmities reductions were achieved, the sustainability of that reduction was dependent on
annual herbicide treatment, and the true success of the program could not be determined until
herbicide treatment and marsh manipulation efforts such as burning were discontinued. (CEA
study at 24 -25.)

With regard to fish response, the study did not support the assertion that phragmities
eradication was resulting in increased utilization of the sites and iﬁcreased fish production.
(CEA study at 39.)

For 20 years, PSEG has claimed that the exorbitant costs of conversion make an
untenable option. The NJDEP has accordingly allowed PSEG to rely on mitigation practices in
order to counter the negative effects of the continued operation of their cooling system on the
fish. Since 1993, the DRN has addressed several concerns with the mitigation practices proposed
by the PSEG including real data showing that the restoration plans are not working. Whereas,
the 2009 Supreme Court decision in Entergy Corp. v. Riverkeeper, Inc. held that the cost-benefit

analysis was an appropriate in determining the best available technology for cooling methods, it

11



has not overturned a previous 2007 decision, in which determined that after-the fact restoration
measures are not appropriate for addressing the environmental impacts highlighted by §316 (b).
This means that, going forward, the failed Restoration measures at Salem should not “count” as
valid means of minimizing Adverse Environmental Impact for purposés of 316(b), and should
not be considered a positive environmental impact for purposes of NEPA.

DRN urgeé NRC to review the many flawed analyses and conclusions in the DSEIS prior
to issuing a final SEIS. Thank you for your consideration of these comments.

Respectfully submitted,

Elizabeth Koniers Brown
Director of Strategic Initiatives

Appendices:

A — October 12, 2010 letter from NMFS to NRC.

B — Carpenter Environmental Associates, Inc., Evaluation of Special Conditions Contained in
Salem Nuclear Generating Station NJPDES Permit to Restore Wetlands, Install Fish Ladders,
and Increase Biological Abundance Within the Delaware Estuary, December 3, 2003.
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Mr. Brian E. Holian, Director

Division of License Renewal 2 )
Office of Nuclear Regulation 0CT 12 200
U.S. Nuclear Regulatory Commission

Washington, D.C. 20555-0001

Mr. David J. Wrona, Chief

Projects Branch 2

Division of License Renewal

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

Re: Indian Point Generating Unit Nos. 2 & 3 License Re’new:;I; '
Docket Nos. 50-247 and 50-268; Essential Fish Habitat Consultation

Dear Messrs. Holian and Wrona:

The National Marine Fisheries Service [NMFS] has reviewed the essential fish habitat [EFH] assessment
~and supplemental information provided within the United States Nuclear Regulatory Commission’s [NRC]
‘Generic Environmental Impacts Statement for License Renewal of Nuclear Plants, Supplement 38,
Regarding Indian Point Nuclear Generating Unit Nos. 2 and 3' [dGEIS], and its attendant appendices.
These documents evaluate the proposed renewal of the operating licenses for Indian Point Energy
Center’s Units 2 [IP2] and 3 [IP3] for a period of twenty years. The documents include a brief description
and analysis of adverse effects to a variety of diadromous and estuary-dependent fishes, crustaceans
“and other invertebrates, as well as EFH that is designated in the immediate project vicinity. We will
"elaborate on the affected resources and our concerns regarding continued operations at IP2 and IP3
under present conditions in subsequent sections of this letter. However, upon our review of the available
information, NMFS does not reach all of the same conclusions as the NRC with respect to adverse effects
that relicensing IP2 and IP3 would have on fishery resources and their habitats. We appreciate the
opportunity to provide comments at this time in accordance with Mr. Wrona's letter of 21 September 2010. -

The current licenses for the two Indian Point nuclear generation facilities are due to expire in 2013 and

- 2015, respectively. Because IP2 and IP3 withdraw and discharge water into the Hudson River, a
navigable surface water body, their operations are subject to Clean Water Act oversight. In New York, this
oversight is administered by the New York State Department of Environmental Conservation, which
issues Clean Water Act §401 Water Quality Certificate [WQC] decisions under its State Pollutant
Discharge and Elimination System [SPDES] program. The New York State Department of State also has
a bearing on these proceedings in that it is responsible for any decisions relating to the consistency of the
proposed action with the state’s Coastal Management Program. Entergy Corporation [Entergy], the
current owner-operator of the Indian Point Energy Center [Indian Point] generating units, has made
application for the necessary state and federal authorizations and has requested that they are issued to
run concurrently. Since these state actions may effect EFH, the NMFS is invoking its option to share our
comments and recommendations to the involved state agencies on their activities. as provided by the EFH
implementing regulations. We do so here by including them in the service list for this correspondence.

The dGEIS and EFH assessment prepared by the NRC evaluate the proposed action of the license
renewal for IP2 and IP3 and form the base documentation for consultation between NRC and the National

Marine Fisheries Service [NMFS]. The authorities under which we engage in consultation include the g,
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NRC'’s environmental protection regulations in Title 10, Part 51, “Environmental Protection Regulations for
Domestic Licensing and Related Regulatory Functions”, of the Code of Federal Regulations (10 CFR Part
51), which implement the National Environmental Policy Act of 1969, as amended (NEPA); the Fish and
Wildlife Coordination Act (FWCA) , the Endangered Species Act (ESA), and the requirements of our EFH
regulation at 50 CFR 600.905 of the Magnuson-Stevens Fishery Conservation and Management Act
(MSFCMA), which mandates the preparation of EFH assessments and generally outlines each agency’s
obligations in this consultation procedure. The comments provided in this letter pertaln to the FWCA and
MSFCMA coordination issues that are part of your NEPA and relicensing processes.’ To summarize
briefly, these documents acknowledge that operating once-through cooling systems at Indian Point has
resulted in adverse environmental impacts, yet both documents nonetheless conclude with NRC's
preliminary determination that the adverse effects associated with license renewal would have only
minimal impacts on both living aguatic resources themselves and on EFH designated for federally
managed species in the immediate Indian Point area. NRC's analysis of impacts relies upon comparing -
near field impacts that would occur in the immediate project vicinity versus all EFH designated for a
particular species. We frame the issue differently, and instead consider both the adverse effects to the
local fishery stocks emanating from the Hudson and the unusually high potential capacity of the mid-
Hudson for recruitment of estuary-dependent fishes and production of forage species as important
defining issues that lead us to a different conclusion.

Project Background:

The Indian Point Energy Center [Indian Point] is a three-unit power station focated on the east shore of
the Hudson River in the Village of Buchannan, Town of Cortiandt,‘Westchester County, New York. Only
two of the generating units are operating. Indian Point Unit 1 was permanently shut down in 1974
because the emergency core cooling system did not meet regulatory requirements and therefore posed
an unacceptable public risk; IP2 and IP3 continue to operate and are the subjects of upcoming license
renewals requested by Entergy. Indian Point has a long presence in'the Hudson and is one of the
facilities included in the ‘Hudson River Settlement Agreement’ [HRSA] agreed among the U.S.
Environmental Protection Agency and five New York electric utility companies in a controversy regarding
coastal habitat and water uses, fish kills and ecological damage in the Mid-Hudson region.

- Under the HRSA, the power plant owners and operators made several concessions to stakeholders
representing various environmental interests in exchange for them agreeing to withhold imminent pursuit
of forced installation of closed-cycle cooling at Indian Point and several other once-through cooled power
plants in the mid-Hudson region. In particular, Consolidated Edison abandoned its plans for developing a
major pumped storage [hydroelectric] facility at Storm King Mountain, and the various plant operators
agreed to collect data and analyze impacts their facilities were having on living aquatic resources for a
period of ten years. Subsequent modifications to the HRSA extended the study period by another decade
and have allowed these plants to continue withdrawing about a trillion gallons of river water or more per
year. Total river water consumption is dependent upon how many days each plant is operating annually
and at what output level. Scheduled outages at Indian Point and more sporadic operation of the fossil
fueled plants are all determining factors in terms of the actual water consumption levels at any given time.
The biological and ecological effects of these withdrawals are somewhat seasonal in that they reflect the
biomass and species assemblage present at the time that the water withdrawals are taking place. The
extended study period included implementing a variety of measures that partially mitigated for
impingement and entrainment impacts, but these individually and cumulatively did not achieve the level of
impact reduction that would result from installing closed cycle cooling at Indian Point.

The Indian Poiht generating units alone consume about 2.5 billion galions of water per daj/ for their
pressurized-water reactors. To meet this need, Indian Point relies upon the Hudson River as a cooling
water source and heat sink. Water is wnthdrawn directly from the river through batteries of seven intake

' ESA issues have been coordinated in consultation with our counterparts in the Northeast Regional
Office’s Protected Resources Division and we do not address them here.
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bays into each generating unit and diétribufed to once-through condensers and auxiliary cooling systems.

- Cooling water is drawn into the plants by variable- or dual-speed pumps. As it first enters, the withdrawn

water is skimmed of floating debris and subsequently passed over modified, vertical Ristroph traveling
screens designed to protect aquatic life by retaining water and minimizing vortex stress. These modified
screens attempt to reduce, but do not eliminate, impingement mortality. A high pressure spray-wash
system removes debris from the front of the traveling screen mechanism and a low pressure spray-wash
system flushes impinged fishes off the screen and into a sluice system that returns them to-the Hudson
River. .

Under the HRSA, the former owners of Indian Point conducted impingement monitoring between 1975

and 1990 using a variety of techniques; however, neither the previous nor the current owner-operators

have performed validation studies to evaluate the actual performance of the modified traveling screens.
The EFH assessment Table 6 contains impingement data for IP2 and IP3 collected between 1981 and

1990. Revised data populating this table were provided to the NRC in December, 2009. Upon NMFS'

request, these data were provided for our use on October 01, 2010 and were used in our review.

Entrained organisms are not removed from the cooling water stream and instead are carried into and
through the plants’ cooling systems, as they are first collected by the circulating pumps, and subsequently
passed through the plant intakes into the condenser tubes used to cool the turbine exhaust steam. Within
the condensers, the organisms are subjected to mechanical damage and shear stress, thermal shock,
and exposure to chlorine, industrial chemicals and biocide residues. Both the entrained organisms and
heated effluent streams then exit the generating plant and are returned to the Hudson River through a
shared discharge channel. According to the dGEIS, the prior Indian Point owner-operators periodically
conducted entrainment loss. studies for IP2 and IP3 since the early 1970s. The most recent data of this
nature reported in the dGEIS are from 1990.

' En_vironmental Setting:

The Hudson River Estuary supports an unusually large and diverse assemblage of fish and shellfish, and
has long been recognized as a valuable national and regional resource. That is in part because the
Hudson makes large contributions not only to local aquatic resource communities, but also to coastal and

'.; offshore fisheries that are supported by prey and other nutrients emanating from the estuary. Some of
these fishery resources are managed by on an inter-state basis by the Atlantic States Marine Fisheries

Commission [ASMFC] and others are managed federally pursuant to the Magnuson-Stevens Fishery.
Conservation and Management Act [MSFCMA] or the Endangered Species Act [ESA]. All of these
aquatic organisms as well as non-managed species such as forage species and other lower trophic level
organisms receive conSIderahon under the federal Fish and Wildlife Coordlnatnon Act [FWCA] as NOAA
trust resources.

More.than 200 fish species have been recorded from within the entire Hudson Wa'tershed, and

-approximately two thirds of these occur in the estuary itself for all or part of their life cycles. More

specifically, the Buchanan reach of the Hudson River is a tidally-dominated habitat that serves as a
migratory corridor, spawning habitat, and nursery area for an unusually diverse species assemblage of
resident or diadromous fishes, crustaceans, shellfish, and many lower trophic level prey items (Smith and
Lake 1990). Ambient salinity conditions vary seasonally, and generally tend to lie in the mesohaline or
oligohaline ranges. The immediate project reach is within the EFH designations for the Hudson-Raritan
estuary and is significant with respect to the resources under the stewardship of the agencies mentioned
above. As is true of other estuarine habitats, local temperature and salinity regimes, water depth, bottom
type, sediment load and current velocities all influence the distribution and function of aquatic
communities.

Evndence suggests that northeast coast estuaries have lost much of their rich former fishery productnvnty
because of habitat degradation or loss, but lack of absolute species abundance data for early’historical
periods prior to'significant human disturbances makes this conclusion somewhat inferential. Yet the
linkage is supported by strong evidence, particularly that stock sizes for most estuarine dependent fi ishery
resources under the jurisdiction of the Atlantic States Marine Fisheries Commission, New England or Mid-

3
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Atlantic Management Councils, or the states of New York and New Jersey fishery management agencies,
are not currently over fished, but fall below historic levels (NEFMC 1998; ASMFC 2005). This observation
suggests that the Hudson River’s ability to support and produce living aquatic organisms has been
compromised over the years by lost habitat quality and quantity as humans have dredged, filled, and .
withdrawn river water for a myriad of uses, resulting in conflicts of use with fishery resources.

As described above in the Project Background section of this letter, water withdrawals for once-through
cooling systems that serve the mid-Hudson power plants has been a major conflict of use that has gone
unresolved for decades. A total of five units remain in operation in the mid-Hudson: IP2, IP3, Bowline
Point, Danskammer, and Roseton Generating Stations. All of these plants use one-through cooling
systems. In the interim since the most recent relicensing was completed for the Indian Point plants, most
fish species have experienced declines, and essential fish habitat [EFH] has been designated in order to
better manage adverse anthropogenic effects on fisheries. For the immediate Indian Point area,
designated EFH includes acreage that produces organisms that are under direct federal stewardship as
well as prey items for species further downriver and offshore. The Hudson River is an important regional
source for both harvested stocks and prey, so reductions in its productIVIty are of great significance to
flshery ecology and fishery management.

Given the immense natural productive potential of the Hudson River Estuary, and taking into
consideration the staggering numbers of organisms that are lost directly, indirectly and cumulatively
through continued operation of electnc generating stations that continue to use once-through cooling
technology in the Mid-Hudson reach,’ the National Marine Fisheries Service [NMFS] suggests that the
current Indian Point relicensing process is an appropriate and opportune time to apply the Clean Water
Act § 316(a) and 316 (b) provisions regarding large power generation facilities. We note that the indian
Point generating units comfortably fit under the criteria for being required to ensure that the location,
design, construction, and capacity for cooling water intake structures reflect the best technology available
[BAT] to protect aquatic.organisms from being killed or injured by impingement cr entrainment. We '
provide further rationale for this conclusion in the following sections of this !etter.

General Comments on NRCs Expoéition of Environmental Impacts of Operation in the dGEIS:

-Nuclear power plant system operation may create a number of habitat disturbances that range from minor
to major risk to aquatic resources. The evaluation of these impacts would have been enhanced by a more
expanded discussion rather than being distilled to a series of summaries on pp. 4-3 to 4-6. These bullets
address topics related to a variety of predominantly physical impacts that the NRC dismisses based upon
prior experience at other nuclear plants or on the basis of information presented elsewhere in the EIS. We
suggest that the NRC reconsider their evaluation before the GEIS and supplement is finalized. Several of
these bullets mention subjects which have a potential bearing on EFH and other aquatic resources of
concern, and some modifications would demonstrate adequate support for its conclusions. For instance,
on page 4-3, the NRC considers altered currents at intake and discharge structures and finds:

“Altered current patterns have not been found to be a problem at operating nuclear
power plants and are not expected to be a problem during the license renewal term”.

2 We note that the U.S. EPA generally has determined that operation of industrial scale cooling water
intakes results in a wide spectrum of undesirable and unacceptable adverse effects on aquatic resources
including entrainment and impingement; disrupting the food chain; and losses to aquatic populations that
may result.in reductions in biological diversity or other undesirable effects on ecosystem structure or
function. See 66 Federal Register 65,256, 65,292 (December 18, 2001) 69 Federal Register 41,576,
41,586 (July 9, 2004). In addition,

% Described in NYSDEC's April 2, 2010 denial of Entergy's water quality certificate and also in the NRC’s
Supplement 38 to the generic Environmental Impact Statement for the proposed re-licenseing of IP2 and
IP3
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Given the large volumes of water consumed at Indian Point each day and the relatively narrow
configuration of the Hudson River at the project reach, it seems plausible that under full operation, the
plant could induce noticeable changes in the current regime or perhaps induce changes in the locai
erosion and accretion rates that have unintended adverse effects such as losses of submerged aquatic
vegetation, chronic disturbances that discourage settiement of tiny prey items, and similar effects.
Although NRC regulations do not compel the project proponents to provide plume modeling or field
studies, our EFH regulations compel us to assume the worst case scenario that the effluent is creating a
barrier to migrating fishes and other unacceptable environmental.conditions that would adversely affect
the amount and quality of available EFH. We understand that the plant operators have been using various
measures to partially mitigate for these effects, but the lack of a detailed study that 1) evaluates the
impacts of once-through cooling at Indian Point and the three other generating units and 2) clearly
demonstrates that the measures they have been implementing are functionally equivalent to the
installation of closed-cycle cooling leaves their position on the Clean Water Act § 316(a) and 316 (b)
provisions as unsupported assertions. After several extensions of the HRSA, the situation remains
fundamentally unchanged with regard to fish stocks and the plants are potential triggers for lost EFH in
the form of direct habitat loss compounded by lost productivity in designated EFH.

e

~ There is similar concern in the statements for many of th-e other bullets in this section of the dGEIS,

notably as regards the potential release of chemical or thermal pollution [and attendant adverse impacts
to fishery resource movements, etc.]; entrainment of phytoplankton and zooplankton; induction of low
dissolved oxygen; and other line items that would reduce the quality and quantity of designated EFH as
described in the implementing regulations for the MSFCMA. As such; it is difficult for us to dismiss these
topics so easily as problems that could be thoroughly assessed in our overall FWCA and EFH
coordination. Along these same lines, existing entrainment study results from IP2 and 1P3 collected from
1981-1987 do not seem to include hard data or discussion of the entrainment implications for fish eggs
and larvae, copepods and other invertebrate prey items that are described clearly as prey in the EFH
vignettes included for red hake, winter flounder, windowpane, bluefish and Atlantic butterfish. While
Section H.1.2 of the dGEIS and its corresponding subsections do provide a short discussion of
entrainment, and even casually observe that a wide variety of phytoplankton, zooplankton, and early life
stages of fish and shellfish are vulnerable to becoming drawn into the generating plants via the cooling
water stream, the review documents do not provide a thorough analysis of impacts to EFH with respect to
their operations. Losses of this nature would have at least indirect and cumulative adverse effects on EFH
not just in the mid-Hudson region, but extending into the marine portions of the coastai zone.

Coincidentally, the discussion noted in the foregoing parag_raph touches upon the controversial nature of
how different stakeholders view entrainment survival, which has a bearing on how a disagreement like the
Hudson River power plant example can take deep root, intensify and perpetuate. For entrainment, the
NRC documents note a,wide range of perceptions on how different stakeholders view the potential for
entrainment survival. As.these documents suggest, the most conservative estimates consider
entrainment 100% fatal, while some of the power companies suggest that some species or life stages
could fare considerably better based upon 96-hour survival studies. The NRC correctly acknowledges in
the dGEIS that the latter studies do not take into account indirect losses that arise to organisms becoming
injured, disoriented or less able to forage in the event that they are fortunate enough to survive .
entrainment initially, and conclude for the purposes of their assessment that such losses are unknown.
Consequently, NMFS does not see justification in the gDEIS to support 2 conclusion that impingement
effects are not significant, or that any mitigation attempted to date has been as effective as the BAT for
industrial scale operations, namely, closed-cycle cooling. This calls into question any progress claimed to
have been-made in implementing the HRSA in part because it gives the appearance that the various
indian Point operators did not follow through completely on their commitments under the HRSA. '
Moreover, it appears the operators are content to continue under the status quo without demonstrating
that their mitigation to date has been functionally equivalent to best available-technology as required

~ under CWA §316(b).



NRCs Evaluation of Impacts on Aquatic Resources from Operation of the Cooling Water Intake:

The intake impacts for once-through cooling systems largely surround physical habitat loss associated
with construction of the intakes themselves as well as the inability of aquatic species from being
successfully able to use habitat within the volumes of water withdrawn from the source supply. These
impacts may include changing particular ecological features such as local hydrological patterns as
suggested in the foregoing section, but the preponderance of the impacts usually are associated with
organism impingement and entrainment. 5

Impingement impacts tend to accrue to larger species and life stages that cannot pass through the
impingement screens nor avoid the intake current, but become trapped on cooling water screens and
sometimes cannot escape before suffering exhaustion, injury or.even mortality. For the subject re-
licensing proposal, we note that the most recent study results reported in the dGEIS and EFH
assessment are decades old, with the most recent information collected in 1990. This fact concerns us on
two counts: 1) the data may not accurately depict contemporary habitat usage of the mid-Hudson region
by fishes, invertebrates, and other aquatic life, and 2) the project proponents have not evaluated the
effectiveness of adaptive measures that have been implemented since the original HRSA was put into
place. For instance; installation of the modified Ristroph traveling screens as a means of addressing
some of the impacts associated with impingement injury and mortality was predicated on assumptions
made in a limited pilot study. The review materials suggest that the actual performance of this gear has
not been demonstrated in situ. This is an important consideration because gear does not always perform
the same in the field as it does in a laboratory setting and its effectiveness can vary based upon the living
aquatic. resource assemblages it encounters in different geographic settings. Thus, we are left without
empirical data to estimate the effectiveness of installing the modified screens and other mitigation
measures against closed-cycle cooling. While the new gear may or may not have improved a less than
ideal situation, neither NRC nor Entergy can definitively state how effectively the new screen designs are
performing as a means of justifying an additional license renewal that permats continued use of once-
through cooling in a potential license renewal

- Unlike impingement impacts, which tend to exhibit some selective characteristics in that theyb largely
2. accrue to larger taxa or more mature life stages, entrainment of organisms into the cooling water source

- stream are relatively indiscriminate and may adversely affect any organism that fits through the screens

.. and cannot counter the suction force of the intake. While the review material indicate that the IP2 and IP3

- cooling systems have been retrofitted with dual-speed and variable-flow pumps in order that intake flows
can be regulated to some degree to provide some level of mitigation or protection, we note that the
dGEIS also indicates that using planned seasonal outages or maximum pump speeds does not eliminate

. the losses of fishes and other organisms to entramment _ .

Regarding these collective intake impact matters, NMFS disagrees with the NRCs approach to presenting
- and analyzing the impingement and entrainment data. We particularly dispute the NRCs decision to
attempt correlating overall population level trends with operation of the Indian Point nuclear generating
facilities. First of all, analyzing the data over the entire range of a species instead of a more meaningful
population segment does not follow the spirit of the National Environmental Policy Act nor the
implementing regulations for EFH in the MSA because it ignores real and obvious impacts that could
adversely affect a local stock. It is rare for the preponderance of a particular species be extirpated unless
it already is endangered or threatened, but it certainly is quite plausible that a more local segment of an
otherwise healthy population could be effectively decimated in an acute event or after years of suffering
chronic or cumulative impacts. Thus;, when considering the impacts of cooling water withdrawal on more
local stock contributions emanating from the Hudson River and potentially recruiting to a greatly
dispersed coastal fishery, the effects of cooling withdrawal even from a limited portion of the total
available habitat (as it is construed ir the dGEIS) could be quite profound. Finally, we are critical of this
type of data transformation because it also has great potential for creating undesirable artifacts because it
assumes all fishery habitats, regardless of their geographic location, size, and ecological condition, are
equally valuable to the living resources that they support. The scientific literature is replete with studies
that organisms do not use habitats uniformly over their ranges, and this observation is borne out in our
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own status and trends data that have been used to select closed areas or to make similar resource
management decisions for certain federally managed fishery resources.

in concluding Section 4.1.5 of the dGEIS, upon which the NRC relies to support its overall EFH
conclusions, the NRC posits that “impingement and entrainment from the operation of IP2 and IP3 are
likely to have an adverse effect on aquatic ecosystems in the lower Hudson River during the period of
extended operation”, and goes so far as to name several potential mitigation options, but neither arrives
at the specific conclusions that the units should be retrofitted with closed-cycle cooling systems, nor.
selects particular alternatives that they would recommend in lieu of closed-cycle cooling.

NRCs Evaluation of Impacts on Aquatic Resources from Operation'of the Cooling Water
Discharge:

As disclosed in the dGEIS, the discharge of heated water into the Hudson River can manifest a variety of

. lethal and sublethal effects on aquatic life, influence local ecological conditions, and create barriers to fish

migrations. Direct effects tend to be thought of as mortalities that occur when an individual is exposed to
conditions beyond their upper thermal tolerance limits. Indirect effects can result in changes to
reproductive behaviors, changes in growth rate or survival of young, blocking migratory movements,
altered predator-prey relationships, and similar community level disruptions. Oversight of these matters is
regulated under a SPDES permit, which imposes effiuent limitations, monitoring requirements, and other
conditions. to ensure that all discharges are in compliance with New York state code and the CWA. The
most recent SPDES permit sets a maxnmum discharge temperature of 110°F, and limits. daily average
discharge temperatures not to exceed 93. 2°F for a set number of days from mid-April through June.
These terms have changed over a series of four consent orders since the original SPDES was let.

The NRC bases its evaluation of thermal effects on the status of the SPDES permits for Indian Point.
According to the applicant's assessment, IP2 and IP3 are in compliance with terms of a SPDES permit
issued by the State of New York as well as further mitigation required under the fourth HRSA consent
order. The New York State Department of Environmental Conservation (NYSDEC), which maintains

- regulatory oversight over this arrangement, concludes that under certain circumstances, modeling

demonstrates that discharges from the operating units at Indian Point allow greater than the four degree

- (F.) over ambient temperature limit, or a maximum of 83°F, whichever is less, in certain estuary cross
'sections specified under New York State regulations. These matters have been, and remain, in dispute

among the plant operators and the NYSDEC, culminating in the state denying a water quality certificate in
April, 2010. An ongoing proceeding with the DEC has not resolved the probiem, and the NRC notes in the
dGEIS that the matter may not be concluded before the NRC issues its final SEIS.

The lack of a thermal study proposed by the NYSDEC or an alternative proposed by the applicant leaves
the NRC in the position of having to use existing information to determine the appropriate thermatl impact.
This resulted in their finding that continued operations with once-through cooling and various mitigation
measures would have a small to moderate effect, depending on the extent or magnitude of the plume, the
sensitivity of aquatic life stages that were present, and related criteria. In addition to thermal discharges,

- the NRC considered the potential for plant operations resulting-in other impacts to aquatic resources, and
- concluded that impingement and entrainment are likely to have adverse effects. The significance and

extent of these impacts remain in dispute among the involved parties. The project proponents hold that
existing operations adequately mitigate impingement and entrainment effects because dual- and variable-
speed pumps as well as modified Ristroph were installed at IP2 and IP3, but the efficacy of these and
related measures has not been verified by studies. The NYSDEC disagrees with their position, and has
concluded that closed cycle cooling is the BAT to address the Hudson. River utilities’ impacts to aquatic
resources. The NRC considered several additional mitigation options and determined that-wedgewire
screening systems are not feasible; and marine life exclusion systems and/or behaviorai deterrents
potentially would require further study.



We reallze that the ongoing dispute between the plant operator and the State have hampered the NRC's
ability to present a full analysis of additional mitigation options available for the existing cooling system,
and its potential utility for conserving or protecting EFH functions and values. Nevertheless, we maintain
that our analysis of the severity of the project impacts on NOAA trust resources is compelling, and that
our conservation recommendations are necessary and appropriate to address the project impacts.

I

Essential Fish Habitat Comments:

Eight federally managed species with EFH designations within the mixing zone of the Hudson River
estuary were identified in the NRCs EFH assessment. Of these, according to NRCs assessment, “there
may be adverse individual or cumulative impacts on EFH in the project area for red hake larvae, winter
flounder larvae, windowpane juveniles and adults, bluefish juveniles, and Atlantic butterfish juveniles and
adults”. However, the NRC went on to say in its préliminary EFH determination that they were of the
opinion that none of these impacts would rise to a level of concern because “the proportion of EFH
affected by IP2 and {P3 is small compared to EFH for the total managed stock™. The NRC also proposed
that continued operations of the open-cycle cooling systems for these units could continue in a renewed
license scenario provided that appropriate mitigation measures were implemented to reduce thermal
effluent as well as entrainment and impingement effects.

While the review materials include examples of measures that have been (or could be) implemented to
reduce mortalities, it neither advocates a particular approach nor evaluates the effectiveness of those
measures for protecting and conserving designated EFH or other fishery resource uses. We also note
that because the EFH evaluation relies on comparing the immediate project waterfront against the total
EFH designated coastally for selected species and life stages, it does not give adequate consideration to
the fact that occupation and use of EFH is not uniform. The EFH designations are made on the basis of
habitat that is supporting particular species and generic life stages, but does not currently discriminate
= more finely as to how that habitat is used within a designation. As an example, early juvenile life stages
~ tend to focus on occupation of inshore nurseries and later [but still juvenile] fishes may be using coastal
and offshore EFH that better meet their needs. Thus, we do not consider it appropriate to suggest that
EFH for a one or two year old juvenile fish is equally suitable for supporting current young of the year
juveniles.

Constraining the analysis of impacts to the immediate Indian Point reach and comparing that information
against the habitat available to support the entire population and not the stocks originating from the
Hudson River, erroneously creates the setting for not being able to find any impacts to EFH. A more
appropriate analysis extends the view of entrainment, impingement and thermal discharge impacts to
include the mortalities and reduced productivity of forage species, diadromous species; and resident .
fishes; to assess their impacts on coastal fisheries including species for which EFH is designated
downstream; and to discuss how the lost productivity out of the mid-Hudson represents a net reduction in
forage opportunities for offshore and downstream resources. This latter class of impacts is quite relevant
in this situation and is not analyzed by the NRCs review materials. Nonetheless, the NRCs EFH -

“assessment concluded that there may be adverse individual or cumulative effects of the proposed action
on red hake larvae, winter flounder larvae, windowpane juveniles and adults, bluefish juveniles, and
Atlantic butterfish juveniles and adults. However, in making this judgment, the NRC did not specify
particular impacts of concern in the EFH assessment itself. Extrapolating from the dGEIS, NMFS notes
that the primary impacts of concern regarding fishery resources and their habitat generally, and for EFH
in particular, that would be associated with.continued operations using an open-ended cooling system
would be organism loss and habitat degradation. We could not enumerate these impacts based upon the
materials provided for.our review, but note that at over 2 billion gallons of water consumed per day, the
amount of prey available to fishes in pamcular would be significantly diminished through entrainment
alone.
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While we recognize the impediments associated with lack of newer studies-and related information,
NMFS does not agree with some of the methods that the NRC used or assumptions that it made in
performing its fish impact evaluations. According to the review materials provided, operating IP2 and IP3
as they currently are leads to direct impacts to EFH species and their prey in the mid-Hudson region. We
also note that the EFH assessment and associated analyses were configured too narrowly to capture the
breadth and implications that continued operations would have on living aquatic resources and their
habitats both in the mid-Hudson and to coastal fisheries. As noted above, we are particularly concerned
with the potential for Indian Point operations leading to reduced production or availability of prey, which
constitutes an indirect or cumulative adverse effect that diminishes the quality of designated EFH as
defined in the MSFCMA. Similarly, it is our opinion that a proper cumulative effects analysis for this
situation should have included the adverse effects associated with operations at all of the mid-Hudson
power plants that rely on Hudson River water to feed once-through cooling systems. We are not alone in -
this conviction. According to the NYDECs Final Draft Fact Sheet NY-0004472, dated November, 2003,
regarding Indian Point’s Surface Water Renewal Permit Action, “Pursuant to Section 316(b) of the CWA,
and 6 NYCRR Section 704.5, the Department has determined that the site-specific best technology
available (BTA) to minimize adverse environmental impact of the Indian Point Units 1, 2 and 3 cooling
water intake structures is closed-cycle cooling.” NMFS agrees with New York that a closed-cycle cooling
system would significantly limit the amount of intake flow and thereby reduce impacts associated with
especially impingement and entrainment. It is our opinion that implementing this measure is in the best
interest of fishery resources and also is the most appropriate option for meeting our mutual EFH
mandates while allowing continued electric generation at IP2 and IP3 in an otherwise sensitive ecological
area.

Essential Fish Habitat Recommendations:

To minimize the impacts on EFH, pursuant to Section 305(b)(4)(A) of the MDFCMA, NMFS recommends

. .that the foIIowmg conservation recommendations be adopted in conjunction with the proposed federal

action:

Implement the best available practicable technology to mitigate impingement, entrainment, and thermal

" impacts. The BAT for Indian Point would be reconfiguring the facilities by replacing the once-through

cooling system with a state-of-the-art, closed-cycle design. A closed cycle cooling system would minimize
water intake rates and return little to no heated water back into the Hudson River. The reduced water
withdrawals and greatly diminished, perhaps even non-existent, plume associated with a closed-cycle
cooling system would avoid and minimize what NMFS considers to be highly significant mortalities of
billions of aquatic organisms and their attendant impacts to coastal fisheries.

Please note that Secton 305( Y(4)(B) of the MSFCMA requires that the NRC prowde NMFS witha .
detailed written response to the EFH conservation recommendation, including a description of the
measures adopted by the NRC for avoiding, mitigating, or offsetting the impact of the project on EFH. In
the case of a response that is inconsistent with NMFS’ recommendation(s), Section 305(b)(4)(B) o the
MSFCMA also indicates that the NRC must explain its reasons for not following the recommendation(s).
Included in such reasoning would be the scientific justification for any disagreements with NMFS over the
anticipated effect of the proposed action and the measures needed to avond minimize, mitigate, .or offset -
such effects pursuant to 50 CFR 600. 920(k)

Please note that a distinct and further EFH consultation must be re-initiated pursuant to 50 CFR
600.920(1), if new information becomes available or the project is revised in such a manner that it affects
the basis for the above EFH conservation recommendation.

Endangered Species Act:

The federatly listed, endangered SNS and the candidate species for listing Atlantic sturgeon may be

present in the project area. The NRC is currently in consultation with NMFS NEROs Protected Resources
Division pursuant to Sectlon 7 of the ESA and the NRC will conclude the ESA consultatlon with our

9



colleagues in this Division 6f NMFS. The contents of the above EFH and FWCA coordination does not
replace or supersede any negotiations that you may have conducted or will conduct with our PR division,
and only pertains to our mutual obligations under the FWCA and MSFCMA

Should you have any question reg'arding these.comments or need additional information, please contact
Diane Rusanowsky at diane.rusanowsky@noaa.qov; 203-882-6504

Sincerely,

B (ool

Peter D. Colosi, Jr.
Assistant Regional Administrator
For Habitat Conservation

10
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1.0-  Introduction
“The. ‘Public’ Service. Electric -and, Gas Company (PSE&G) Salefii Nuclear
Genérating Station . (Sdlem . or Station) is located along the, Delawaré. River Estary at.

Astificial Iskand, River' Mile: (RM)‘S0, 0f the estern shote of thé Delaware Rivr i

Salgm-Coutity, New. Jérsey.. The Salein. facility consists of W0 uclear:powered units
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cooling water intake. structure The presumptlon is that restonng marshes ndal
‘influence to blocked coastal marshes, changing the; dommant vegétation at Phraomntes
dofriinated :marshes.to mixed végetation and'reducing: impediments 1o ﬁ‘sbvmigr@t,ic?ﬁ
thhmfhe ‘Esuiary will-provide additional or improved habita fot fish-to-spawn; forage, .

‘grow and survive:

PhrSugrit 10.1ts NJPDES permit; *PS"E&G" ‘purchased 20; 500 acres.of land fo;

(spec1al COI]dlthIlS‘f_u" j‘ el KOf thLS land,: 12 459 4CTEsS 'Were wetlands

obligaiion.ends: Herbiciding activities:

' ‘aﬁer*whlch vt-lme-vt-helr current feqﬁi‘re'd?’

commenced in 1996.. ‘Fxgure 1,
and the:fi

1'show ithie locations of the wétlands -Féstoration sités

,jl,adder sites,

sociates; Irico, (CEA) on behalf of the ‘Delaware

‘Carpenter: Environmental

Riverkeeper Network: ‘reviewed .and, -evdluated' the .efféctiveness. .of the Wetl’én’d’;

;‘r‘iasto‘r\{at?i\"ci"m“{pr‘oj"e"fit‘f"if'x"~ fincréia‘"s"i'ng"lﬁ"sha production: The. ‘effectivenessi of ‘the: wetlands:

restoratlon methods ‘was analyzed* ‘based upon the. success Of the establ;l_sr_i;'j

commumty ‘plant dens;txcs,_ ~1011» by thgmztes and other undesuabl

itilization of thé marshes by fish: dndpthe. -potential for- thé" matshes.fo' ificrease ﬁshf

‘populations in the Deldware Esfuary;.
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‘Fish ladders were’installed fo-provide adult river herring passage; adult herrirg.
‘spawning il impoundments: and. tribufarigs; and juvenile herring devélopment in; 4hd

etvigration ‘from. thé: impoundments, GEA evaluated existing, data in an: atenipt 10,

dérermine. whethersuceessful spawiiiiig funs of Herring have been or cain be-establistied:
.2 Tesult of fish ladder installation and Whetlier the-increase. in population: of iriyer

‘hérrfi'g'g"jhav;éifo,f will ptovidé. additional forage foff the predator-popiilations..

The evaluatxons contamcd i thlS report ‘Were based UpoIn; documematlon-

provxded by ‘PSE&G regardm sahe restoration efforts; 1nformat10n‘ obtamedg from the-

e: marshes: during: the summer season: : No di-sréam:. -




.tiééi*cfééks'réﬁd; jf{ée

playmg -an. integral: role in.the Delaware Estuary food. web. (The Delaware Estuary

Plan, Delaware Eszuary Progmm September 1. 996)

Fish populations i the. Estuaty thave:been impactéd by poor water quality.. For-

~‘many; years, the: waters ‘of the Estuary were oxygen.depleted-during the sumer due 0.

1mprovement"of dissolved. oxygen levels. In-addition to improvements in. water ‘qu'z:i]filfy;

_fisheriés, management programs haveibeen’ msntuted torestrict commetcial Jandings:ai

e

‘mitnow; and mummichog, - Many-fish:species. residesin $alt marshes for most 6f their

life: cycle, including; murmmchog, smped killifish, -and sheepshead minnow:. -Atlantic.

fs'ilVgr«sid;St{s‘p;g""‘ ntsalt. marshes :Other-fish depénd,on- salt marsh habxtat assomated:

nt.I mudﬂats for nursgry ‘areds mclude wmter ﬂounder» tautog, Sgar

| »:(Ne;w ..Xo,rk @za;ez §alr~ :.Mqrsh . ,R_.es.tqma.rm : QM‘»MQnUOI?’?g- Ciwsdel.mes,' New 'i{c).ck— Stgae,‘-



Department .of State and New York State. Department. of Environmental. Conservation,
December 15, 2000.)

' BSE&(G has-identified represéntative important species (RIS).for the Delaware

.Estuary which, are-the focus of its-impingement-dnd efitraiimentisampling: Thess

PSE&G:it entified RIS ~ﬁ"s'ﬁ”~spé(:iesf are' -alewife; Arierican:shad; Aflantic: Croaker ;. bay

-‘anchovy blueback herrmg, spot stnped bass weakﬁsh and whxte per

Species weréichiosn because PSE&Qac;onsmicrﬁd'ithemtcz_ be-representative ofiplarikton

‘eating and fish-eating orgafisms:tha ifkiabit the Estuaty, 4nd.reflect multiple inditect

wsignificant i salt marshes and:-provide-aniimportant food source for: p;jr,s‘:datory;,mecxas i

Figure ¢2:1 deplcts the Delaare Estudry.

21 "Weakfish,

' Juvemles 0E¢lts inithe: bay and in arshes. durmg the summer Weakﬁsh(rmgrate (0% the

warmwaters of thewocean-io Overwinter:



‘22 Striped Bass

Striped bass are an anadremous fish which-move into the estuary {6 spawn if

 freshto slightly brackish watérs: Data has stow that a large fraction of te striped

ﬁléiiﬁnfof“the Delavv:a‘r‘e Es’tﬁa‘tyﬂb'ri“giﬁate in ,fhe’:Ch‘ésa‘ eake anditravelitd the.

jperch .geeur m ‘both: bay ‘and! marsh habltats

24 Spot

Spotfspend the wmter over thie contmemal shelf ﬁsouth ot‘V, rguna' where they




[ —

,.returmngf' to*

s€oastaliareas :,aft.cr »sp.a.wm,ngvand& Teturi to;thc’~09¢an as: temp.er;aturae.s %QPOP. in the“» 'lé‘t,e_—

recruits.irit the Delaware would be about twe to four months of age: Juveiiles are
dispersed quickly throughout the-estuary. and tend to become doricentrated in'tidal

mdrshes «é:rzd*areas Of.ré.di,ic’ed.zéeilifrli’ty.., .wne.re'they :r%cma.in -thI,ng‘hdﬁt :th’eesammez;:

fall'. Spot feed within tidal:marshes.

Vae, gradually move

. downnver m Tesponse to tempf:rature and currents r}eavlmg the estuary to Ireturn t0‘the

:99@4@@5*«%1@; :_temp,eratsues:dxt.?p«;n:»th@fal I




R SN

4

.downrwer after spawm

idrop*’i;meaﬂylz‘-f‘aii: xr,ema'm,i'ng ini&hf:area"rieafrArﬁﬁc}iéJ' I5land (RM:51) through early

‘Blueback Tiétring.is another. anadromous species WhicHi travels upriver inthe

‘spinig:to:spawn.. Thiey:ascend both the miain stem of the River and tributariés, where

actess is available, Spawhifig begins in April and May 4nd may.extend:thiough Thid-

June: *Spawmng occurs in-fast- flowing waters:over-hard'substrates:. Adults. ‘migrate

e

nv, ,but,larvae and guvem}es remamx muthe ‘natal areas lthrouahout

: channel areasrto overwmter Bay anchovy play an 1mp0rta ’:_partm thé: estuarlne food

wieb, sefving as. the prinidry) food: soutce. for juverile:weakfigh aiid sumingt-flounder:

209 Mummlchog

Mugiiichog live ‘mainly fin tdal maishes 40 adjacent Sall creeks;

‘Mumimichogs . spawn i frésh, brackish .and :—salcwater. 'Spaan vocciir‘fsi‘frdiri*’jun“e»

glght onmore spawns m a season They 'Jre an unportant‘foracve‘r :




‘out. of salt ‘marsh: ecosystems.  (Species P?oﬁles’:1‘Z;z'fézfﬁi;§'tc5n"és’chridlEhVironﬁzemal'
:Requzrements of Coastal Fzshes arzd Invertebrates (Mzd Arlamzc) Mummzchog .and’
Fzs}z‘ and Viildiife

Service:




can. result-in-starvation-and exfiaustion, asphyxiation and descaling. Tn-either cage; a.
'substantial number of, these orgarismis are killed-of @subj\fe;cte,df 6 sighificant, hart-as 4
‘result (65 FR 49059, Nationak Polluiant-Discharge Eliminatior: Systém, Cooling Water
Intake: StFiictures for ‘New Facilities, Proposed Rulés, August 10 2000:). I .they.

:Survive the impingement’ or entrainment, many of these species-die shortly after. the

experience.

shmmarizes:€stimated entrainment-and impingérientiosses:at the Salem faciliry.

‘Table 3-2 .compares: approximate: niimbers-of fish enirained -afd impinged"to

§-of ;rStfi‘p.i?d.~‘:}}asslvv;éntré‘iﬁ‘cd"f.ai}di'

and 1993;. there weré dlso. peaks in. the Himbet

“impingéd. (The-Same peak was not séen-in 1996 in that. yéar Salém was:

‘m"ﬁa‘efgéiﬁg maihteriancé -and did Hot-opetate at ‘il 'c‘apac’fity“} Tn-addition; losses of

bé ; anchovy 10 memgement andv entramment -have: been correlatcd to years of locally’

’ hlgh<abundance in‘the »vmmuy of the Station..

P

40" Evaluation-of Salt Marshi Restoration ’Vegétét;ivé?si}éciéésf :

44le hayfams) 32723 acres, T@ﬁ f?hr‘qjgmzvt@;-idomatesi:e-W@t.,la@dsz ' Nf;w" 'le§§ey,. :andf

4338 dcres OF ‘Phiagmites-dortinated Wwellands i Delawars, Wetlaids restoraiion

wefforts. afe ori=going -at 4 total of tii sites, three-of which are forifier diked:Salt hdy.

10



farmis/lower bay sites (Commercial; Dénnis :and Maurice River Townships), the.
temaindet- of which .are ‘Phragnmiites ‘dominatéd sités of. the ‘upper bay (New Tersey:
 Allgway Creek Watershed and ‘Cohansey River ‘Watershed and Delaware: “Cedar
Swamp, Lang Tract, The. Rocks; -Silver Run and. Woodland- Beach). Two reference

marshes- have: ‘begni designated. for comparisori: These. ag: (1) the: tidal Spartina-

- doniinated riarsh' Moore§ Beacli‘in thé!lower bay serving as reference for, salt: hay farm.

Jfeclamation; and (2) Mad. Horse €reek in: the ‘uppet Abéyz “sérvifig 4s: reference for

_Phragmités doniinared sités. - These fréfueré‘ﬂce:-si’t'é' Wer A«,chosen due: to their atural

_ states, ;l'iiié"eﬁe's_s‘,;.-anﬁ!pr_o‘xim‘jty't(})}:‘the;;' Tocation Map.

Diked:salt hay faiins:ifv the lower-bay-iwere historically Sparina-doniinated: salt

‘marshes: before impbundments:were constructed to resttict. tidal flow for thé production

- ofisalthay grass: (Sparitia véﬁaiﬁt}ieﬁaes?irable imarsiy.végetation will be tefetred torag

Spd’rtih&)" Salt hay farming, prevents tldal iniindation «of ‘the. marshy, thereby hmmng

-ty

arsh an

-fish -access to thef‘-“ ‘iemovmgxthls as, avallab]e habxtat Restoratlo !

.rareas mvolved* creatlon of+ txdal channels to -allow: access 'to ?the marsh- by fishand o

provide theé hydrology necessaryyto éstablish desirdble salt fiarsh vegétation;

E4

The salt” Hay farm restoratlon:program 'was started i 19"5;,. Restoratlon at’ the-

Fhiragmites-dominated. marshes do- provide fish habitar. There s a-perception.

ity of thé-habitat is réduced'due to‘the dense oot mat atid pooter utritional:

“qualities of Phiragimites:

?Re“"sto'i'ati'éns :e’ffb’ft;s? at! '-th“é. ﬁh?‘dg‘ﬁiités-ﬁ'orﬁiﬁd‘fed=. sites. ‘include: herbicide-

afthesé:siges. Restoration

@f.f@rtvs.:at the thggtmzes-,dommat_e.d. *s_lt@s:-m New«ze_r\s,ey- -are. siill in progress:, Initial

Sk

11
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e,

Testoration efforts,

-establiskiftient of desirable (Sparsina-isp;

evaluations of geomorphology;
productiviey, faunal Fesponse agid-algal proy

'PSE&G' sei some: critérid. for: detéfmining (e

efforts to control Phragmites involved aerial application of-Rodéo and surfactaiit ini-late

1996 and' 1997 and c’ontrglled*buming; iin..t:ﬁeﬁsﬁpring of 1998, Anniial .applications. of

hérbicide: and/or mechanical -intetvention, éontirnied :annually thereafter. As.-of 2002,

~annual Ongoing activities ‘include follow-up: Rodeo -and :surfactant -application -on:

'apbfb?i‘ifnatél?vj onent;hir'd; :"ofi“ith;‘e» 'aic_r'cage- Dér year, mowing and modifications: o: the:

Long tefm.succe

and; ‘othier nativé. non-Phragmites species)

‘Vegetation-and percent open water requiréinents;(i:€; total marsh- aréa-isnot to: be more-

than 20% opeii water at:the midjority of the: restoration sités):. PSE&GHas undertakeén

rology, ‘vegetation. Coverage;. :macrophyfe

ictivity:. Before the project was: statted;,

"§ugcess ofvthe: project ‘@ver a twelve year

,-inen‘i’t‘er‘fih;q;‘périibd:i‘n‘ciu'di’ﬁ‘g’:

s No-less thait 95: percent of ‘the smarsh. plam (66 percentuof; the total arshi.at the

6 percent at the -othier

%3

.

tit-of the total Vegetaied

ated,of the marshrplain’(less. thia4: percerit of thie total inarsh:.

¢ Open water and assaciated inertidal mad 14 will betargeted 1o b Tess than 30%

of the total marsh area:with/a. potenuall':range up 1o 30 percent ‘of the'total ‘marsh.at

Maunce vaer

| salt hay wetland restoration

_:fc‘o‘i;;_“pi'eted-:fat», -Q,Qnﬁﬁercia_lulio’fvivﬁs,hlp in :Deeember, -:1;9{9;?; Dcn;,n.ss Eewns_hipr s

12



T

e

~hydroperiod-that.réturns ;i‘riﬂridétiz}n«éfi

low tides to facilitate: growth of ‘Sparting. spp

‘channels and ‘inlets- were excavated throt

- completed Au‘gust :of 1996 ard Mauricé River 'TQWn”Ship~ Wwas ‘éo,mp'l‘etédt.'eafly 1998..

‘Therefore, Dennis Township. must réach 45% coverage of Spamind by 2003,

Commiercial Township by 2004, and:Maurice River-by 2005.

PSE&G~,also éet:an i‘rin_ériimcg@a; .éfc’fzi-s‘% ?cdvefa‘g‘é,- ;by .Sparsﬁha atid -dééi'rﬁblev

;- Cohlansey River Watershed; Green, ~S’lwarnp-;.5ﬁaﬁg Tract,

e'Rocks *Cedar? Swamp_, and Woodland Beach wetl and restoration’ were‘

per. yéar -at ‘Cohansey rand' ‘Alloways ‘iw?fiifs:halahasa:’cto,‘r,}fﬁribuzeid' 16 “achievement ‘of

milestones:  Accotding td the. milestones, thewPHragmires-dominant -sites. rust -feach

45% coverags of desirable marsh vegetition by 2003.

41 Diked Salt Hay Farm Restoration.

The:main fdebs of ‘this proje

ct ias to.convert the-salt ‘hay: farmi sites. to.a salt

‘marsh ecosystern ib:y:.b_zzéa‘jgﬁin.jg;‘tﬁeic_i‘ik'e,s;;alrcsnjg;_meu'b“ayf.-; 1t 'is importarit to Teestablish a

themarsh-durifig high tides and draimage diring

-and bifier desitable, naturally occurring,

‘mafsh species-(Sparting)., To:réstore thematu; al hydropenod dikes. were breachéd-and

ho,ut*t_h_e._ ;x,narys.h es..dn tt;hxsf way," the .g:y;:le,. of

sm@w: tza,c,k, 1 ate‘f-sieep@r\@hann@!S;-Qf-:m¢¢'m5h:a9d -aqhas:@,nt (¢st.ua£-y: c_il.l.-rmg\ lt?w’mciés..

13



4.1.2 ES\CQVB tion-and Removal OfleeS

The. désign;off {he diked ‘Saltfﬁ’ay iEarzm restoration was toé*reStO'rest}ie‘:tida‘l;.ﬂow

:areas. TfhlS' wasl-accomphshed‘through“'the 'exc-avanonv of ~h1stor'1c water channels« and‘"

magsn7‘§9»694?$-» *Tor.pre,tcc;-t f@he~::an.ﬂa§§mxnf.999me§-.fro,rr_r ﬂoo,c:hng- th¢ .I§St0¥?lf.1@.§lpr0j§€!;

Cross drams were: mstalled to allow, for dramage of the upland ‘areas. To: furfher

. propert‘es that: may be affected

41,3 Phragmites Bradication at Lowér Bay Sites
1naddition to breaching e dikésiaiid éxcavating channels, the saltmarsh.

resforation program’included a Phragmites eradication component. The Corhmercial

;Eéiwm'lfip?faﬁdsb'eir_m 18 :fﬁcﬁSTWnsjhip*'s,i‘teisfw’wé;é 'ég’iié&i’éi&fiﬂi Rédeg-and.a surfactant durfin'g.

v‘dead reeds ere. rernoved by mechamcal meats: rather than burmng

4114 Commercial Townshlp

The Commercxal Townshxp Wetland Restoratlon Site'is Iocatcd along. the :

Delaware Bay i Port Nof'”"‘ : i “"‘ve in Cumberland County, NI The site: 15‘

compnscd of'4; 171 acres»of wetland; forestcd uplands andfopen ﬁelds Pnor to

14
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S,

‘ ;ct")v‘eted‘?l'eés;«ére’é~ v"cfifojjp'i‘n"g iffo‘m 7% ko 5% “The Phragmztes coverage*decl‘" edvfrom‘

occupied 9.7%.
,;:decreasedz,to 5;»3,% ’WJ-Ih;:afSpa Fina iici
,:program Tésults:are’ begmnmg obe
~yet redched the ,m,temm{ggal‘ af 45

‘Closé 16 thé reference thaishat

" land. coverage and" ﬁgure 42

' _‘Phragmlres and other'

~

 festoration activities ifi 1996 the site' consisted of 7% Spartina and:42.6% Phiragnites.

The restoration required the ¢onstruction:of ten inlets along the-existing dike and:an

éstitnated 75, 500" linear feet-of fiew tiibutaries. Thetributaries were-constructed-at two.

feet below mean sea level to.erisiife"inuindation during low tide.-Construction begdh ot

/itii8 ‘site in-Septermiber 1996-and:Wasfinishéd December 1997;

JInitidlly; in 1996 the Commercial Township. Salt:Hayj Favm Wetland:site Hiad

only 7% Spartina did 42:6% Phragiites-ioninated 1and. This 18 if Conirast to-tHe:

reference site; Moores:Beach; which had oft-ayerage oily 1:5-% P’/i‘ragﬁz‘izes":énd=ff88:‘%;

Sparia from 1996 1 2002:

nmal apphcatxon of: Rodeo in- 1997’ Sparzma‘ '

19.1%.. The ﬁk"rajgfﬁzzef;doﬁﬁhatécif ﬁlandf.deCf;‘éaéed;-in,'11999}102 8:4% aﬁé’Spars‘rzﬁc‘z‘:
102000, Spartin overage reached 12:3% of thé marshlind in

Phragniites.deciedsed to ' 7.7%... Sﬁaﬁz‘ﬁa‘-c’é've'r'«aée steactied 24.8%-in i@@fl'z‘éﬁdftﬁ'é

Phragmztes dommated only 7290 Z‘thefsland*s In 2002 the Phragmztes land coverage

ase- 0-30 5 % In “he fitst. sm years of the -

at the Cornmermal Towns e, with-

‘Teductions:i i Phragmxtes and.mcre €5 in. Spartma coverage. However this: sne Has not-

Spartinaicoverage by 2004, ‘and- do€sinot come’
foores Beach. See Figire'd:1: Moorés'Béach percent-

Zommercial Township percentland coverage:

415 Dirinis Township

The Dennis T ownshlp»Sa’“'Hay Wetlands. Restoratlon Sitercovers: 578 acres of

e .restoranon vegeta 101

arsh. vegetatlon Restoranon of the snc:requlred constr "cnon Of

six inlets-dnd-an:estimated 17;000 linear féet of fiew tributaries. The channels were:

1 5



‘dcs,;rab.l@vpl.an,t,fpopul.‘
continuedthrou gh
LPhragnuz’es holdmg a

' v,by Spamna The 12 year goa!s of 76 %: Coverage: by Spamrza and 45 coveragegby

‘seen. inthe reference marshiat “Moores Beach: St

‘constricted. apjpr@i{fima,tfclygtwg; feet below séa level 1o &nsure sibtidal habitat during low-

tide. Restoration began iniJanuary.1996:and was:completed by September 1996-with.
the: breaching, 6f the dikes.

“The, Dennis Towiship Site. has iaintained 4 huch highier percentage of

'}Sp&r?ﬁii&? than ‘Coffuﬁ’erbi‘a'l' Ibwh’éhip since restoration aét'iv"i‘fiés"‘rbegan‘-’in: 1995.. The

"‘"ons Temained. hxgha reachmg 785 % and: then 80 8% ot the total'
ﬁ:,d,@mm,at_@c! lagidiwa; oiily 4.6% and’3,0%.. This'trend

Va5 Pl

¢:Spariing-maintining 86.5% land:coverage and:the
. This:

s1te has redched:the - mtenm goal of 45% coveragev

fPhragnurgs were alsoachieved atitissite withinithe first six years, reaching the levels.

4-3:Dennis Township

percént.land covérage:

4,1:6. Maurice River ToWiship

A g e

Maiirice River T nsh‘p;

Salt Hay Farm ‘Wetlands Restoramon Sxte encompasses_‘

1,396 deres. and'is Jocafet

perimeter dikes. .were- ‘breached

’thc"estuaryr Naturalx processes are bemg rehed upon 10 develop h]gher-class channels

-‘and veoetanve cover The construcnon was ‘begun. in 1996 and‘ comp]eted ify Febmary

1998



Ini the, Mairice: iilivét ’Tdeship..sité:‘; initially, desirable vegetation covered
'11.3%. of ‘ttié tand while Phragmites dominated 7.0%- 'The. very 16w percentages of'
both plant groups ‘wete:dueto-the previous:bréachidg of the dike and-exténsive ﬂOQdfﬁg;

‘thic‘h-- _fén.owed;,c'.réaﬁiiig«a?-flar?gezar;cas;ofiepen watfe“r;. .I'n» 1”9".'97,‘ a.n,dx- 1?99’18 .ﬂ;‘e:PT/’z”ragmite@

interim goal of45; % icoverage by Spamna .4nd" other. desuable vegetatlon and the 12—1

year.goal of 6% coyerage: withinthe first five yéars of the program. The- 12:year goal

of reduction to: 4% covetage by Phragmites was alsosachieved, at. thiis.site. "Seg Fijgiite:

4-4> Maurice TownsHip-Percent Land Coverage:
42 Phragnites Dominated Restoration Sités:

The Phragmztes eradncanon program was undertaken to retum what is percewed :

“to be more. desu'able vegetatlo 1othe »Phragmztes dormnated sites: Phragmzzes

',d_ommate_cl-marﬁhgg.f 2 ﬁsh food and habltat but there 15 a: percepnon that the

Quali‘tysof7ﬁie?‘ﬁabita : reduced due to e dense root:fat-and. dlfferent nutrltlonal’

'qualmes of Phragmz es Rcstoranon efforts at the Phragmztes «dommatcd"sxtes 1nclu&ié;‘,

herbicide: apph,

""';naand prescnbed burmng tor ehrmnate Phragmztes at:these: snes

Restoranon éfforts: began ins 1996 “Reéstoration. atthe Phragmites- dommated
- réstoration 31tes- n New J er-sey is’ on—gomg Initial-efforis to ‘conurol Phragmztes*-

invalved: apphcatxon of Rodeo and surfactant.in Tate. 1996 and 1997 andrcontrolled

| :b};mlr;g; inithe ‘,s(pr»mg of 1998 Rodeo® apphcanon methods included ‘aerial spra:""’;'

and'boat.and trick: applications: ‘Hand'application was doné in sindllerdreas: Onigoing

1)



-dctivities in Phragmites dominated sites included-annual follow-up-Rodes and surfactant -
‘applicatien; mowing, modifications to-the marsh plaid (microtopography), and
'm_c_nijtoﬁxj_g'o’f‘détrimsa.pr'o_duct‘ion. Achieverment 6f iriterim milestonesis.to bg assessed.

by PSE&G upon. completiomof restoration: PSE&G-assertsithat restoratiof Ha been.

 conipleted-at-all sites.  To thie contrary, -anhiial spray. and invasive activity have: .

‘continued and:appear to'be necessary for the successes achieved:.

4:2:1 Phragmités:Dominated Tidal Wetlands, Spray and Burn Plap

The. I{IEW*‘J éISey §P'h”ragnii?.esi'd'drxii‘riz‘ite‘:c’:l’"wé:t'l‘énélis‘”(‘!{lil‘c’)"wzél‘y’ Greék-and Cohansey:

River Watershed) were both tredted annually with Rodeo® ‘and:a surfactam durmg the

;growmg seasonSxof 1996 1997, :and 1998 Afier the; ﬁrst treatment: both Sites: recewed

‘*;pegza1,n;ng» ,sntand& oﬁPhragmgtes;;

The é“érialﬁodé@:véppl‘iéétibﬁ w‘é‘s?ac‘fee‘rﬁbifi’sﬁéd?"u’s‘fi‘frd':a‘ Héiieo;'sfér.,ezjﬁib@é'as

Cohansgy rﬁiiv'e‘r'i;vas«sprayed o1 417.a

‘spot treatrnents were apphed dunng 1 h

Was ;‘f)ei'-fb’ﬁﬁé& as'well.. Anhual s’pféyiﬁgnfr"o'iﬁwttdo'—é()@‘ acres:pef, year, fnaWIﬁg;= andi -

'mlcrotopo raphy ‘has«continuéd through. 2002 and. beyond (specxﬁcs regardmg 20@3

'~spraymgfand> future plans ‘Were;inot- ifcluded-in- rnaterlals prov1ded) Ii. areas

,,’aenal appl’lcanon was insafé or u; le, ground apphcatlon ‘Was used ‘
- sites. also recewed ground- applxcatxons in; 41996 1997 1998: 1999 2000 2001;.and-

2002:

18



The Delaware Phragrmites-domiriated'sités were treated with Rodeo® and a
surfactantiin the-growing:seasoris of 1995, 1996, 1997, arid 1998 Parts of these sités
: 'Wéreébu,rnédfdufm‘gf;ftkig wititers:of 1996,.1997,and 1998 The aerial *apg,l,i@éti‘bti‘ was
dofie-with-ghelicopter.. The spray ﬁiixmr'.é«wéSI-diS.ZChén_ged 'at;—fivé::ggﬁ"i’oxiézpcr:»ac"f‘f;‘- I
1995  Phirdgniites:afeas weré sprayedwith & mixtiré containifig4 pifits of Rodeo® per

aCreyand 0.5% surfactant:. In‘successive years. any ?’hfagniites sthat-were mnissed or

x:ﬁfiéffééted?’by“tﬁ“é %ﬁ'r'Stfépphcatlon agam received 4 pints:of Rodedrper acte, Whereds;

-areas where more desxrable plants grew back received. Ho- addm@nal

‘the 1997 spraying thefe were complaiiits of “streaking” thit resilted:f

up-Off their-spray-runs in:theroriginal 1995-application. These streaks were then

incorkectly sprayéd-with 2 piits pef:acre of Rédeo® rather thand; leaving High linies of

“Pliragmites, Because there were:many tasséled reeds in 1997 than;4 pints:of
Rodeo® per acreisolution wére'used ihan expected. “Thei:in 1998 orily: fasseled

Phragiitesiwere sprayed and sfunted plants were not.. :Additional, inforimdtion was.
‘provided.: ‘abo‘iit‘t}ié'*lggéf‘éﬁ’“df 2000° pléffs\‘fOr Cedar-Swamp ¢ arici‘ The Rocks, No

‘addmonal mformanomwas avaﬂable regardmg the remammg Delaware sites.. i 1999

spray for the niext. year Plans for the other three Delaware sues,
1999 through 2002 |

4,2:2' Alloway Cfeck Spray and Burn Results-

Priortp,thie original.application:of Rodeo,.the Alloway ‘Crégk sits contained

3,033 acres of land:71,5% of which was: Pliragmites-dominatéd (by Tind doverage)y

whereas:only 14:7% “was dothiinated by desirable vegetation. ‘This is/in-contrast:to the-
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,the land dommated by Phragtmz‘esa had been réduced’ from"”

‘marshland: Tnithessdime time; the Spariing increased-slightly-f

degreased to-only 16:8%: ’I’hf'i‘éé@"aes‘i’rab‘lé vegetationidecteased ¢

dfoppéd-again,. g""ng back t032.3%:

i 2002* but only because 'PSE&G stopped restoranon ‘onil OOO‘acres of Phragnutes

‘Mad Horse Creek reference-wetland used-as‘a cempariSOn"iby"j?SE&G‘ fOrme-up_perfbayﬁ
‘Phragmires-dominated tarshes. Mad' Horse had on-average from 1996 t6 2000;.82.3%

Tand.coverage dominated by Sparzina. ©nly 3.5% was dominated by -Phragmites.

After:the first-application fo the Alloway site-in 1996 it:was apparént that many

‘of thiersmaller Phragriites wete shiélded by the-taller plants arid ‘wére-unharmeéd'by the

“hérbicide, Atwthésm'u’bway site-thé-stands remaining after: the: ?ﬁrs:»«treamém rangéd-in,

den51ty ‘from 0:8't01:9- stems/square meter and in helght from IOrto 1»80 ent. Th1997;

The ared'formerly.dominatéd by Phragmites was classified as mud flat 7 bare land,

priof to:thertEgrowth of vegetation.

In:1998:the; Spartina-grew 10°53.7% of the land coverage, while the Phragmites
9:5%, and the:

. Phragriifes alsoinicreased o 37‘.44-% of the marshland-area: InQOOO the: S parzma levels:

‘of the land Coverage and the Phragmites:

‘dominated Tand grew t0:47.1%. [n'2001 the land consisted-ofi 43.3%,




~dominated land and removed themfrom their calculations. See' Figiire4-6: Alloway.

‘Créek Watershed Percent Land: Coverage,

: 423 - Mill Creek Spray and Burn Results.

Mill Creel-. aregion ) thhm the 3, 033 =acre Alloway Cretk Watersbed isa,
_ 1 174 acre Plzragmztesdommated rnarshdsrruated in the nerthwcstern region of the

: watershedl along the Délaware Rivet. Spraymmbegan m the Ml]l' Creek Tegion in- 1996—-

97 and,:t_lr’erregror;swas«,bpr,r;ed;\der, fhe winter-6f 19 99‘17;9,8\.,

In 1996 Mrll Creek wils dormnated by thagmztes (82
9985+

“1 %) W1th a sparse cover

28% and: 70 6% the followrng year By'2001 the Spamna covered 28, 5% of- the site..

' The thgmrtes coverage increased-to. 57, 9% in; 1999 an w‘;éremamed relatrvely level

through 2001 at 56.3%:

NG data was provided for Mill"(i“r'eél&"eé Satately. iﬁ"z‘”‘d@“é“ "Mill‘Creek was:

mcorporated 110 the: 2“2 Alloway Creek W aters, d 'lan” coverage data However>
~ by 199§

«vegetatlon but ths coverage wag'not sustamed m 1999 and,b 2002 Phragmltes agam

ﬁrll?‘Creek had achleved thes intefirh: goall of* 45 % vcoverage by «desirable:

dormnated and. Sparuna dropped to below the mterrm goal After 2002, the Ml Creek-

results, were folded 'into the; 2002 Alloway Creek Watershed land coverage data, makmg' -

4-:.ss%paratczax;a_lys,l.su,mpcz.ss;ble.;r See Figired-7 Mill ,"Gr,@elc:Re,rgemr.gLagd Coverage::

‘42:4 Cobansey River Watershed Spray andBurnResults
In 1996 the. Cohansey River-Watershed site iad 910- acres of laﬁd of which

'42 7% 5 were Phragmzt/ ";dommated and 51; 4%"" Vs ( #

g the Pluagmztes densrty at” Cohansey River was: betweei:0. 2” and« 86 6: stems/square

Sl

Tiefet and-heights fanged fom 1010:190 exii: This.would allow. Phragmites 16 grow

21



back to- full-density if.not treated again. In 1997, Sparrina changed only slightly,
dropping in fact to-50.1'% of the total area.. The Phragmites was only slightly affected
by-the first:spray, dropping:to38.5%. In 1998, after twotreatments, Phragmiies
reduction was evident; with 78:9% of the.land covered by Spartina-and only 9:0% of

the latid dominated by Phragniites, In1999:the.Spariha coverage was dowin t0.61,.7%

‘and the Phragrites intiabited 10.1% of the area: 1n.2000 the Phraghities remained

onstant, iwhi'l‘e--‘thétzir'éé dominated' by Sﬁartiiia ncréased 0 75.3%. 'In, 20051- the
: Phragmzres dominated. 10:9% of the matsh, w1th about 74% of the marsh covered by

Spartma 2002, Phragiiites decréased: t0.8:5%: oyerage while Spamna increased

's,fr_;o,m,?p.ﬁ% oy 17;6;%,»., Cohansey River: Watershed. ;has exceaded both the mtenmmoal”

459 coyerge by Spariina arid thg 12:3ear ol of 7

FlgurMSCohansewaerWatershedPercenzLandCoverage

425 Silver Run
lever Run 1nma]ly, in, ‘1993 *before the:, st apphcatxon ‘of Rodeo had 0 7%
'Iandxcovered by Spamna and85.5%: fcovered ‘bys Phragmzzes Tn 1996:th ;Spartma

sg@ve;age’h-adx ,mcre.f;sed»zton.&, 5% andxthe;»l?hragm;te;, decreased t6.60:9%. T He: next

Year the/Spaiina increaséd to.55:2% and finally 58:4%. of the totaliarea.in 1998, ‘At
ithe saiie. time, the Phragmites deciéased t0:20% and-theii finally 15:1%. No additionat

mignitoring data issavailable: for this site:. However; the: 'iﬂtéri‘fxi‘ foalof 4! %, coveraoe

jby Spamna*was achieved at this 31te*by 11998 See ‘anure 4 9 -Silver: Lake Percent

Land: Coverage

426 'Lang Tract
Lang Tractinitially had'0.7%: Sparfing covérage and'90:6% of the land
dommated by Phragmztes Ui 1996 the Spartzna coveracre mcreased to 12 ZQ% and

d 1998 the: Phragmztes reached 0 0% and.

:;Phragmztes»decreased to 54: 3 In 1997
‘ ethen mcreased shghtly ito: 0 21% *The Spartzna 'coveraoe\reached 92 6% and then

de v,hpe_d.- to 77.2%in 1;997v%n@’~f1298;ir9,89¢0%1¥§1>y"- No- addl_t-zonalz-.momto.rzmgz‘Qat@A1S.~



:available for this site. However, both the interim goal of 45% coverage.by Spartina afid
the 12:year goal of 76% coverage was achieved by 1998. The 12-year goal of
reductionito 4% coverage by Phragniites was. also achieved at this site: SeeFlgure 4-

10 Lang: Tract Percent land Cov erage:

4.2 7 Woodland Beach Wetland

lPh;agmztes-dommated land In .ﬂ996 aﬁer the. ﬁrstzspray, the $ité had 64:1% Spamna
' ‘coverage and;31: 6% P/zragmztes coverage showm“ llttle change By 1997 77 1% of’

year goal of 76%,‘ coverage: Was achleved by 1998,;::
See Flgure 4:11% Woodland Beach Péreent Land Coverage:

i 8 The Rocks

"Tﬁe’R“dékS’ ini 'ax‘yeha&’ c’fﬂy ‘1‘05"%‘ Sparina and'§

'7';.:1,;%? Plifagjmlﬁ;v:;f 15:1996.

. :&8..-3,;% , Whereas _the»&thg,mgzes»dec‘hn.CdJ to :13,‘-.3;%233‘(1 :th,el_'_n‘S'.Z:%- .f [hemarshland
,xa‘féé To 1999 The Roeks had omyr79:fs?'%‘spéﬁzﬁ&-feovm‘gé .-a-na 11 -,1'9‘:} ﬁhi&g;ﬁﬁe‘s

2002 ‘the Spamna mcreased to 70 9% :4nd Phragmzzes decreased in land coverage 1o

29:9%: “The;interimn’ goal of 45% coverage by .Sgamna has!been»reached.at thiis, site:
See Figurewi12: The:Rocks PercentLand Coverage:
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14.2:9. Cedar Swamp Wetlands
Before:the first treatimenit Cedar Swamp Wetldnds had 17.8% Spartina and
M.I% Ph‘ragm’ites’ -dominated land. In 1996 the Spartina land coverage was 19.2%,
33:1%. in 1997 37.0%, i 1998,.and 64. 0% in 1999 The Phragmztes coveraoe was
10 7% by 1996, declined further in. 1997 to 3: 0% ‘and- mcreased shght]y 104 7% 1in.

Spamna« but: the Phragmztes coveraoe also increased-to. 12.2%. By 7001 the
9% while- the Spamna fell to: 66 6% “The.

thagmz;‘q& coverage. ingreased: AN
 moriitoring year 2002 saw a‘rise :offf‘.Smena;- to 71.7% coveragerand a decling:of
Phragriites 19 14,9%. The interli:goil Of 45% civetage by Spiina tas beeh feached
av this site See.Figure 4+13: Cedar Swamp Percent Land Coverage:

42 Conclsion

The salt-marsh restotation prograri-is.showing Signssof success ifl terms.of

‘vegetative coverage:and'the return of tidal flow fothe formier-salt hay farms. The:

.gPhragmztes eradlcatlon program-Hi "’"duced‘ Phragmztes coverage but': appears 10ibé:

~depending. on annual herb1c1de apphcatlon

Of the; ttiree-salt hay- farim. s‘itesl ~6ﬁ1y-=iéd“nuﬁéf”ei‘él' TOWn”shi“p‘ has riot resched the

<ipterim goal of 45% icoverage, altho ,h afew more yearsfof momtormg are_necessarv

toréach.a conclusmn regardmg success ‘at this: sn:e The Eenms and Maunce Townsmp
: sntes have also achleved ‘the. 12-year goals of desxred plant coveraoe‘and Phragmztes

icovérage:

Al of thie Phiraginites dominated sites have achieved the intérim goal’ Spartina
coverage except’M'ill”(LZreék Hiowe.ver. thiis ;godl was met arAlloway. Creék-only.
‘ because xPSE&G no-longer: consmered 1,000 deres of: Phragmztes dominated land. a5
) .and Woodland achJeved the- 12-

. Part of the. restoratlon -program. The Cohanse.' Lan

year 204l for: Sparting covérage: Thc-,,Langt?I?ract has also-achieved: the I,Z:y.e_ar goal for
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.Z?lfz’?ggm‘i’tesfdoi»zera'ge, However, the sustaindbility of.the Phragmités reduction appeéars
‘to“Be'd‘epend‘ent o‘n‘*‘ann“uai h’erbibide"tr@atxneﬂt The true success of ihe. Ph‘ragm‘z‘te;v'

@fﬁorﬁs‘ suc'b as bﬂ'rxii‘ii:xg. ha-;qub',een dlscontinuiedi
-5/0  Fish Response at Restoréd Marshes:

“The purpose-of ihié matsh restoration’progran is.(o; enhance fish producuon i
the Délaware: Estuary., B1olocrlcal momtormg of the: restored marghes becan 11996,
Annual réports. documented informatio. regarding ithe. fish. assemblages: mcludmg
zccunpansons of. abundance 51ze -and, spemes IlChIlCSS The treated thgmztes
‘domn;la.tcdwsxtes were analyzed ,sgpgratelx:fr.omjvthiczsal_t.h,ay; farin. iéstoréd sites. The.
largeicreek or-channéls.are:analyzed sepatately from the small reeks:and. inarsti-plain

atboth:the salthay fapmi

ites and the:freated Phragmifes:sites:due t6 differences i fish:

‘dssemblages:between the two'distingtareas of the-tidal marsh: “The smdy. sites wete-

kept unifoim:and- unchanged«from yeap to'yedr to.ensuire that there- woiild be 4 basis for

. long “term: comparauve study« of‘*th”\ ﬁsh utilization of the restoration sites.. To-ensure:-

. proper»evaluatxon o£~the*data~ox‘ier' the‘ rdou.r'ise.o‘f':m'e‘ study «pe‘mo‘d' sajnphriwz’ p‘éi‘émeterg;

wereudesxgned onithe'basis of creek &51ze' depth .difection: of current usamp1e ume

D)

number of: samplmg, stauons and: tldes ~ Thez same- areds were; sampled each t1me~




o

i i,

‘Comimercial: Township Hiave:beensmorit

5.1 Fish Response.at Restored Salt Hay Farm Sites

Once a desirable hydroperiod was set up through the breaching of the $alt hay
farm. dikes, ‘fish and. other aqiatic ‘specie§ could 1tilize the salt marsh ecosysten.
Biological moritoring'of the restoration and reference sites by PSE&G began-in 1996

to determine how'the 'ﬁ“s;h“poﬁulag?ion's‘. of the bay. Wwete utilizing ithe riewly Testored salt

. parsh sités.

Of- the -three: salt, shay- fatiii réstoration sités twe, Dennis ‘Township: and:

ored for fish assemblages since 1996 Maurice.

Riiibr-hé‘sf hbn.bfééﬁ mo‘ni't’ojréd; Mobres:-Beach was:cliosén as.a; réferente Site-dli o its-

ssandi:aftfthégij:’c})irﬁpéréialﬁi?:i;)wiis‘h‘xp»s_l,tﬁ: i 1997. JR‘”r;efresmiwat-idn»deﬂéinés of fish were

L

‘not sé‘rﬁp‘ledéét Denﬂi‘s'!"jl'?own'sfilp;~due.i‘t’“ accessrdlfﬁcu lties, although it appears that. ﬁsh;

/

Lhe reference site-at Moores ‘Beach. At Commermal‘ Townshlp 'early in.the: second year

after resloramon thefauna was: sumlanto the reference marshes and. abund ATICE wasas

ihigh-or higher thanthe Teference:marsh,

I 1999; Diennis; Township-had: e highest:abiindarice of fishes, followed by

Mogres Béach and' Commetcial Towiship,. Differences in dbundance.were attributed:to-
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T oy P . e e, : . . Ly - PR L \ g e o -
‘the much greater abundance. of Atlantic.croaker at'the Dennis Township site. -Bay
anchovy and spot wete also in greater-abundance 4t Deninis Township.. Cominereial

Township had the Highest species richness, Moores Beach the lowest. ‘Speties:

.2nd the referérice site ..

1In 2000, fish assemiblages:differed-amongall sités, with:Atlantic croaker being,
‘high-at Dennis Townstiip, weakfishrabundant-at Commercial. Township:and Atlantic;

Stivérside high at.Moorés Beac

“were seen:in-assemblage: M _
:speciés atmong:the: restoted:Cotmetcial Township $ité and the reference' Mootes Beach

“sitithail between tie:twd restoréd sités: Definis Townshipihad e Highiest species.

richiiess at 37 speciesicol lected with' Commercial, Townshipthaving 22-speciesiand
‘Moores Beach 20 species: {Size differences:wete seénas well, with largerfish collécted.

-4t Conimercial Townshipithaii atutier Gther two ites.

Tn 2001, of the: thiee Sites; Dénnis Towsshiphad the highest abundance offishy;

-with-Commercial Township:and Moores. Beach having similar-abundance levels:. Fish.

aSsemblage'was'Similar between.all

dbundant. PSE&G defermined that,greater similarities. were seenbetween thesrestored”

+Size of fistiescollected'was also:similar between Dennis Township:and Moores Beach;

With large fisti-seen'at the Comiercial Township sité:

S\ Lower at thérestored Corhmerciallafid Deniiis sites

erfsite: In 2002, Moores- Beach” had :the highest:

the Spesies-of fis diat Were dominant berween the refeterice site.and. i restored

2]



‘marshes, with Atlaific. Croaker the most abundant species -at .all three:sites. PSE&G

.vdetélmiheﬁ"t}fiat‘ziheys’p’ccies" afssém’b‘l‘age was ,moré‘s’i"r?'rii‘lar:b‘é'tWéén \th‘ea.fésioﬁéd,§ité$"th'ar1 .




«order of:dominanée betwéeii Dennis- Township-arid the other twor sites as. well with:

Dennis TFownship:showing an abundance of young of the year Atlagtic-Croaker, and’
Commercxal and: Moores Beach bemg ‘ddrminated by Atlamtxc 51lver51de murmmchog,

and blue crab

‘Fishrwere more abundant at the Mootes Béach site'and least abundant at the:

Dennis Township site-4ecording 1o the 2000 Annual Report. Fish dssémblages,-as

deteritiified by raiik dominance:of speciés Were simildrat all three:sites. Denniy




reference site.from 1996:2002: Figures 5-18 thiqugh 5-20 comparethe numibers of

eachr.of the target species withiin each individual site.

-As. wis seen in, the- large: marsh creeks, Dennis Township: had the: highest
abundance -of fighes. in most years' sampled: According to- the -anmial repofts “the
- overall greater :C'atf:ffi‘ji rates and :‘abu‘nda"n’c,e of deniinanit species- at"ft}ie; §r'est‘or’e‘d Esai"'tlﬁav"‘,
farm at, Detinis: Téw‘nsh‘ip “ifdicate .- much- richer faurna; |p0551b1y -due’ in part to-the

giei

greater. amount of ﬂoodmg and;'mcreased hydropenod at the lower: elevatlon w t

‘site’. a@vcfall; rthe-annual réports.indicate that the.salt:hay farms are:responding wellito

- the festorationefforts and-are being utilized by fish ia.a-§itiilar manner t6-the réfefence

513 ‘Supplertieiital Stiidies Conduicted by PSE&G

Supplemental studies: were: conducted b) PSE&G to: .compare. ﬁsh ‘specxes

Elette nispec1es Habltat use;- remdency arid smovement pattems Weie dete_w__;ff'

5.1:31 FlSh Assemblage

Thcse supplemental studles Corcluded’ that, young of 'the ‘year ﬁsh assemblagcsz;

nwéfié i lar‘ S ithe. testored sitesand the: referenc marshes mcludmg sms mp051

.seaso‘ al, patterns of’ occurrence ‘and- spemes composmon w1th hlgher abundances_of’

;yo,unxg of. thesyEar: ﬁshazgpgp_ 1eﬂs:;1n~-the-;r‘;¢st9_red ~<mar;shcs:.,

5173, Latge Fish Use of Marsies:

- Sampling:wag condiicted from' Jute 167 November 1998 to:assess the ise o

marshes (Dennis Towiship and. Moores ‘Bedch) by large- (typically. predatory) fish.
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‘Striped Bass and white: perch- were the .most abindant predators- collectéd, With ‘sthaller:
‘occurrences of weakfish-and bluefish. It was determined thatpredatory. fish: utilize the
harsh ih'sﬁoth;fthé» restored and reference. marshes, primarily during low tide, Wwhen. prey:
‘are-concefitrated ‘at the .creek mouths.  Collection of ‘Predators in"the upper ‘creek
‘mouths Was. fare: in-both the restored ‘and’ referénice ‘marshes. A greater density, aiid

‘speéfesx Tichness. ‘of 'lhrges iﬁsh‘.\’?vé‘s seen in Dennis wainé‘hib ds :coiﬁparédf to-"the:

are functlomngz\m( a. smnlar‘manner 1o the 'reference marsh as predator habltat

5133 Residency Studies:

rmiarsties as part. orfull time. residents: Four species.of fish, were studied using: tdg-

thieimarshes, Young:of:the yéar Atldntic croaker:ty;

;botha<§hexg¢§torgd-»mgr§b‘.,a; }J{D;cnms,:’fl‘,@wnshlp, .an_c,l.ﬂthe, Irefcrenceg mars_h;
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5.1.3:5. Food Habits:
Food habits. were assessed. to, determine whéther the restored :and feference
:marsh: provide equivalerit-habitat. for fish foraging: It was:determined that the-diets of

‘muimichog, ‘bay-anchiovy. spot; ‘weakfish; white perch indicate that s"smii'lz‘grr :fi.c‘>;o‘df typﬁje&

“were: consumed at the restored- marsh as ‘compared-to. the reference me

ithe: diets of the ,predatozy species striped bass and: white perch 'w'e.r;c:f’c’i,«et@rr,nz;r.x,ed.rcq»b@i

Similar berween the-réference.marsh.and Dennis Township..

~~'5 13:6  Growth.and Sutvival

Tag: and recapmre studigs: conducted ini. 1998 were utlhzed tofe determme thatf

growth r@tcs- o‘f ' oo, oroﬁ—the:year; --bayk:anchoyy,; spot.a-nd fcmaker W _j-m th festored

52 Fish Respousesat Upper Bay Treated Phragmités Dominated: Maréties.

Biglogical monitotiig of the festoration-and reference sites by PSE&G begai'in.

1996 ‘to. deterrmne howk ‘the: f’ sh populatlons of ‘thé. bay were:- ut111z1ng the treated’

_ Phragmztes dommated snes

Origiaily, ‘two: treated: Phkaghiiies sites, Bfowiis Run and Mill Creek: were

stadied, with Mad Horse 'éfeél‘c‘fbéihg"&tﬁ‘eftrféferem‘:ek marsh. Tix 1999, Alloway- Creck

rﬁéhitofing was. ifif ( nv_,rnomtormg ‘of 4 Tdturally- Spamna dommatedkarea a

,naturally Phragmites ‘do ‘mated area an 7 ':gpatgd,,;Pf{rag?zzgte;fNagga, ﬂTb?;ﬂrC,id'i}OQfo i

Alloway-Greek-allows corrparisons.within & watérshed' which.may be. mote-fieaningful

than; comparisons.\betweén digparate: locations..  The. use:-of Alloway- Creek. fof

comipafison’ puposes is: particularly dmportant becauge: there dre. large différences
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-and the ‘r;ahk,e‘df«idéminﬁ\a'rlt-spe“_cies,, -although. fewer weakfish were: fod‘I;iieﬁc:tedﬁ at Browns'

Run. atid -Atlaniic. ¢roaker and brown bullhead weré aburidant at Mill .Creek. The

Alioway Creek:sites showed: utilizatior by striped ‘bass, Within Alisway Creek, the

Spariind- feference- sife> and thie “Treated site showed gréater similaritigs i stark

‘abiindnice: than: thie: Phrdgniites site, The Phragmites §ité had e greatest ‘species.

‘richness; (27) and the treated site. the Jowest. (25),

Creek thart 4t -

In 2001 ; fish.abundancewas lower ‘At the-tréated site-in Alloway.

-eithef ithé-Spartind site.or the-untréated: Phrggmires «s‘i‘f‘es' ;. The Mill 'Créek site: had the

fmghest - abundange; ‘Wit ‘the reference 51te at Mad Horse: Greek: havmg the second'

Ing:s

‘Browiis Run./and Mad Hotse. Creek. each HaVing 23 spec1es Based upm rank v

..abundance, ‘among thet Alloway Creek 51tes there/was:a; greater sum it _ff“etween the:

‘refererice 51te «andl the- treated site: than :W=lth the *Phrragmztéﬁs,eislte: Size

thaﬁiBr@wg $ :.R,:gn.: -F;sh: as,s.@mblags:ss-w; umlar amox;gf@ll
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ST AT A

"treat"d‘ Phr ? & réstoratio; program is na-ificreasing.

‘non‘of the rnarshes

showing simifar

ite§ :dué in patt. 10,

.



In 2000, Browins Run demonstrated: the greatest abundance of fishes in the,

small marsh Creeks: Within Alloway Creek; the treated site: showed the highest
abutidance, the Spariing site. the lowest.  ‘Differences: ifi the. size ‘of fish was seenr
“between ihe siiés.. with Browns:Run. having lafger fishes. ‘Within Alloway Creek; the-
itreated 'site"had latger- fish, with the size of the fishes being similai-at the. Phiragtnites.

siterand:the’ Spartina-Site..

‘ "r?fzj'i?a--.é'ii

5 ,,.J\

:feﬁhgﬁ‘ *S!,t%%" T e “SIZE, :défferencgr' was; :‘no& ‘based: zsol‘elyf*fpii; asse 1 8¢ i

mommichiog-were larger at Browns Rufr than 4t all other §ites..

coliéétéd“"' jv the large creeks and the reference sites from 1996+ 02‘ Fi‘g'ﬁre’s 541,

through 5 46" compare the: numbers of each of"the target specxes w1thm each nd1v1dual

51te



5,2.3" Supplemental Studies Conductéd by PSE&G
Supplemental studies were; fCOﬁdUété‘d By PS‘E’&G‘ to co‘mparéw’ﬁ"sh. species
‘composition, SlZC diid-growth’ merestorcd and teférence marshes.. Thie *analy §es- mcluded

assessment of marsh funcmons suchas; reproduction, feedmm and,;‘g’r‘pwh‘ for ~select¢d!

species.

5.2.3:1 Fish-Asseiniblage

These supplemental studles concluded that fxsh assemblaoes ‘Were sumlar in-the.

-abundance was vanable at’ the treated marsbes with ‘time: perlods showing ‘b

I Creek arid other periods

abiifdance it the tredtéd marshes at Browd§ Rut and Ni

showing, fewet fish utilizingsthe: trgated marshes:

5 2 3 2 Reproductlon

“The; two spemes of ﬁsh mummlchoo and Adantic sﬂversxde that typlcally-

- reproduge: in-matsh-creeks in the:Delaware Estuary ‘were determined (0 feprodiice in-

! fR"u‘fx and ithe- r;éf‘éfén@ef;ma:r;s*ﬁwat Mad Horse Créek. No eviderce of

treatmen‘t‘

3



5233 Fogd -Habits}
Food ‘habits ‘were:-assessed fo.determine “whether the restoréd dnd réference

Tnafsh provide equivalent habitat for fish foraging. Bay-anchovy, spot dnd white perch,

were shown 0. eat. similar preyat the Browns.Run.site and the, Mad Horse ‘Creek
reference sité; [n'1998, sevéral differénces were séen ifuthe £66d Habits Of the, species-

site:. For'bay.

‘using 'the Mill Creeksite-as compared tg'the Mad HorseCreek referefice
“aiichovy; the diets:were-similar between «the, two: sites, while wedkfisti had: Higher per

capita prev consumpuon at’ Mad Horse Creek -although.the: types: of" prey’ consumed‘

. thte» perch was: showni to haye 2 a more; dxverse and- dlfferent dxet at M111

{Créek asCompared to thé réféfence site:

(Murhiiniichog: anid silverside were déterminéd (o have similar-feeding and growth

jratessinthie tréated’and. referéncesmarshies: . Adequate: foraging habitat. for: white: perch,

bay ‘anchovy, spov and weakfish was available in thefredted marshies. and the reference:

[marshes; yiSiﬁnﬁ!af"grrthﬁ“fa'tés é:‘o‘;f“ fybm;w:aof;me&y;éip mushimichog and- Atlantic: sifvérside:

-of.fthe.year fish- assemblages were, similaf between the restored:saltvhiay farms and fhe:

~ referefice$ marshes. incliding sizé. composition, s¢asonal. patterns -6f d¢chrrente: 4nd’




indicated that food haBi‘tS:;oﬁ the-fish were similaf ‘betWeen\tHe:.restOrféd:’sa’it 'mars‘hes and.

vAﬂannwl«v.@:rsrdc)‘fwc?rcwtrllzé,mg the: ~fe§t9f¢q?’m&?5he.5"fOF*:ﬂFQPFOQQQE'@DE' “_G,IOWt:h‘ ratc§f

ofyoung of: the, year fish were. similar. between: the teference, sites: and. th

marshes:

The data- does ‘not support a conclusxon that the restoration.of. the Ph:agmltes

R A I S T P v o
+6;0° Evaluation-of Fish Ladders:

Az ta b

perm t;- P

As ‘part

‘of the spemal condmons of the. 1994




Eight sites wete selected. for fishiladder installtion: Sunsét Lake-(on Cohansey
River), Cooper River, Silver Lake; McGinnis Pond, McColley Pond, Coursey’s Pond, |
Gafrisoris ‘Lake and Moores Lake. Figire 1-1.shows ,fne’ locations ‘of the fish 1adder
sites. “The: McGinnis Pond, Silver Land and McColley Pond fish ladders have been in
opératiori since 1996; the Coursey's Pond-and Suriser, Lake ladder Have Been‘operational
since 1997, Cogper River $ince 1998. ,.and Moores and Garrison lakes sinice 1999

"To.siiceessfully establish tiver herring-usage of thie.construeted fish ladders;. it is™

often niecessary 10 stock’the area:upstream of the impoundmen

 mative-stocksof fish ‘would: have, been, destroyed o1 reduced: by’ the: construction of the

.j@pediiﬁent‘ “This: way., when ‘the.riext, generanon of fish<is borr, ‘they will: 1nstmctually

ft;m@:tqaqs@bl»;isn;@ target @bggdaacc? ,at,@'-wof ‘5 fish per acre..

To: determme*th‘ -suiceessiofthe: fish.ladder pro_;ect PSE&G has been conducti

' annual momtonno mcludmg quantlfymg the adult Fiver. herrmg ise of: the ﬁsh ladders

ad;ﬁeveilbpmenpbwsgmpv,m ', ,) fQI}JUM?YLI'l.ﬁS-»

6:1 Monifoting Programs

5. passage: up  the

PSE&G. {5 tequired o detonstrate: the -adult. fiver. Tetrin

Viddérs tieadult siver herfing spaving i the inpGaicieds, and the fuvenile herrmg




latvae-and juvenile collection efforts.

pefidd. No sampling: Wwas conducted for jiiveniles o I

ihirdiigh 2002, Figure, 61 depicts stocking an

is tracked by collecting eggs-and larvae. from the: botfont of the impoundments with
nets. This: is.a difficult Way to- obtain-data; it ‘does not.provide-an acCurate assessment.
‘o‘ﬁ the: ardount. of spawning, but only illustrates whettier ;th’éré. i§ -any spawning .at all.

Aceording to. PSE&G, no quantitative analysis can be conducted based .upon the egg,

6.1.2- Ganri"_s,o\n.'béke

The Garfison.Laké fish'lidder became-opérational in. 1998 arid this sité Nas béen

stocked ~ev‘eryf year from 1'9”98%-16‘20025 ‘Géntihﬁécf"“s“téc"f{ihvé ‘f‘o‘f"this Take ‘with: ’4’32'.

-fy arf“m wh1c11 Juvemles orlarvae:were collected at: Garrlson Lake wnh omly one! larvae-

And 67 juveniles. collected. ‘No juveniles were: 99”?9-[?@5151017}{{,8;; the- 2000 «mO.mt.QImg;

ae:in 2001 a1d2002: Tabie 6-

1 ‘sumimariges fishi stocking efforts through 2002: Table- 6-1 ‘summarizes: fish passage

the -adult, Tiver passagé through he
Gartison T.ake fishi ladderthirohgh 2002: Table-6:3:and Figures:6:2 and'6:3 depict egps,

larvae and juyeniles collected,

6:1:2° Silver Lake

TheSilver Lake fish ladder was: ifistalled ‘in 1996, Relatively féw. adult herring -
were: observed: utilizing, the fish ladder in the first fwo years affer constriction (1 i

1996: ang 7101998), Use-of'a fish fdiv“efé'icﬁ'é’lif‘téiﬁ' :b‘égi’hﬁiﬁg in' 1998- increased: ihe

14passage of: ﬁsh through the laddet:. Stockmg at: thls sue,: cgan in-1998. and coiitinied

thrcugh 2002°t0 teach 98 5% ‘of ‘the: goal of. 1 00 spawning fish intt

,sunnnanzes ﬁsh stockma effol-ts through 2 
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Very few: 1arvae and’ juvemles have béen collected’ at thlS site: su:tce 1996 Table

6 3 and P1gures 6-5" ‘arid’ 6’6rdeplct eggs, larvae and: Juvemles collected

@peranon of the ﬁsh ladder at Moores Lake commenc"' 1999 iIh" 2001 ‘é

s

~e'spxll pool Smce that nme adult ﬁsh passage'

ough the: ladder

Adult ﬁsh usage of the: ladder-h
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“Sampling: for fish larvae-and juveniles has $hown -tHé..jsApawn_ijﬁgﬂ'iS;'tjjc‘;cu"r’r‘i‘Dg,.
“Table:6-3 anid Figures:6-I1 and 6-1 ZdePlCt eggs, larvae-and: JUV@HI]eS ‘collected through

'6.1,5 Goursey’s:Pord

Adult fish passage at-this site: has been successfl since 19981 the year after!

anstallation swas complete; |

itilizing: fhe: fishe ladder. Lumted stocking ‘ |
'Qngas’tééléi‘ng;éi{eﬁf ity i'1:9‘§8; 18 :2002;, 964 fish passed ‘ifitgwthe: pond‘ exceedmg the

adult nverfpassage through 2002‘

Samphng for: ﬁsh larvae 4nd; Juvemles ‘has: shown that spawning’.is’ occurmng»

(able 63 and: Figliresi6-14:aud-6- 15 depict.eggs; ’larvae and’jiiveniles collected thicugh
2002:

16:1:6" MeColley Pond
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pecas

vzpassage, through 2002

"Table 634 41id: Fxgurw
.2002: '

6:1.7 " Cooper River Lake:

Very limited usage of the fish ladder.at Coopet River Lakeé has been observed

sitice .completion i [998, with only 21 fish total between 1998 and 2002. “Fish

ssfocking dt s site: cormenced in 1998.4nd Has.continiied thiough 2002; - Even-with

thi-addition of e stocked fish, the target goal Of 1,000 was wot yet reachied in 2002,

Table- 61 summarizes fish Stocking!efforts: through 2002, Tablé 6:3-summarizes: fish

passage through 2002 Figlire 6-19. depiots stockingsand the adilr Fiverpassage through

L bl v

16158 “Sunset Lake -

Sinset Lake became.opefational -ifi. 1997 ‘and’ engineeting. changes: to- reduce:

velgcities within the fish. Jadder wete initiated in 1998, and. ‘Coﬁlﬂéjt@di il 1999:. Since:

1999 adult ﬁsh passage through the: ladder hag mcreased Stockmgi O this, site

vastc)cked aﬁsh “Table: 61 Ssumimarizes ﬁsh stockmg efforts cthrou0h '2002.. Table. 6 9

- SUMMATiZes ﬂsh passage through 2002 'Flgure 16-22 ¢ depxct stockmg and-the: adult Tiver

id juvenilés has Shown that.Spéwaing i§-occurring:

5:23/4id 624 depict eggs, Taivas and fuveiiiles:Collected through

FouF of the-eight 1adders. (McColley Rond] Coifsey's Pond, McGinnis Poidy

and\Moores Lake) areworking well with-large numbers. 6f 4diiltfish ufflizing the fish
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ladder: with lifited stotKing;. The fish ladders at Suniset Lake and Silver Lake are also

supporting-adult fish:passage; with the numibers.of fish utilizing the Sinset Lake ladder,

increasinig sincé engineering changes.were complete. ‘Although fish passage. was

observed.at Garrisor: Lakg:in 2000, vefy littlé usage. of that fish ladder ias begn seer;in

ake: does*n‘ a‘pear to-be supportmg fish'

2001112002 The fish: ladder at Coopers L

‘;passage baséd upon the low’numbers of fish. observed utmzmcr that:site: smce

construction was complete;

EVidenéeféffspéWni’ri'g? was see’n;::in‘.a’u&si’te’s.- except:C afﬁsbﬁ;ﬁakes It dd’es’fﬁét_,

iof stocked. fish. The: snes that Have. recewed the largest numbers sof'stocked 1ﬁSh

‘continié to:show linited.uise’of the fish laé@¢r§, by-adults:,

7.0 Analysis of Baywide Fish Data-

Ay rilbEF of fish abtinidanice studiés’ have begii conducted witin: the Délaware
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[

compare the 19951998 data to data collected previously: Simiilarly; the DNREC Laige:

‘Trawl Survey has.gone tirough many procedural changes:making comparisons,

difficult. Theorly survey:that was cotisistenit over an exterided; tithe petiod was the

DNREC Jivenile Trawl,

: P‘S'ESEG“»’S Vér'i'zi‘l-ys'is «incxuaeavman‘ipméﬁbh'of' "theﬂ'r"éii'i ddid éﬁd?ffé’ﬁd'laﬁalys'ési

‘the: Delaware Estuary asa whole



~
71 Weakfish

iPS‘E*&G?ﬁhdih;z’sf 'PSE&G:coﬁciadéatehaa*DNRE"C; data:show-that.jiivenile,

CEA ﬁndm"s DNRE_ »data from 1991 throucrh 200'1 show an' mcrease

between: 1991 *and 1997, however the data shows a, dechne i weakﬁsh abundancc
after .1997 Stat:stlcal analysis of’ weakﬁsh data from 1991 ]994 and data from 1998-
‘27001 shows o’ stansncall_y @‘s1gn1ﬁcant difference: anure 7-1 shows’ the weakﬁsh
abiiidance data frof 1991 Athr.pu,gh;f?Q@l«

7 Siped s

PSE&G ﬁndmas

nalysm?of stiiped. bass: data from 199}1 1994 and data

zdegl-;na ;'.ID'rQOQ‘Iv,- ‘;Snt;atv;i_sg\,,. «
from 1998-2001:shows 10

atlstxcally v51gmﬁcant dlfference In; stnped, bass: abundance,:

I .1:?971 thfough:2001 i is showi Qn:Enggr,e:?»—:Z;

“The striped bass dbundaneé nuiibers fr
7.3 'White Perch’

PSE&G ﬁndmgs‘ ‘Accordmg to PSE&G S. analy31s wh1te perch abundance has .

,mcreased in? the Estuary since: the mi :9805
data from, 01, through 2001 shows that the. whlte

“f)ér‘éh‘ p‘ophiél‘fi‘oh5 i’S”"":_;'i.able w1th a peak year followed by a%decrease in numbers

,@verall ‘ah -incréase; in the White: p,i ¢h abgpdagc;e, ¥vas seeft xpgtween; 1«991 an,d,]9,97_,‘;



[rr——

‘ ‘,N‘JDE«P'Be'aCht‘SéihéaSin':Vey: :andi.rhezDVR%E'

“Overall,; spot numbers:appear-to Have declined fromt

with 4:declineif the-population from 1997-to 2001, Statistical analysis of white pérch-

population.data from: 1991-1994 and data from 1698-2001 shows. .no. sfatist’ical‘ly"
.srgmﬁcant dlfference in-wlhite perch population. Fxgure 7-3¢ deprctc the white: perch
abundange: data from 1991 through 2001.

'7:4,  Spot’

PSE&Gﬁndm gs: Baséd upon RSE&G’s ZAndlysis, d4ta on spét abundance;

‘within:thg Delawére Estuaty show wide fluctuations withino clear trends. Both the

raw) sunvey show: statistically.

ackording 6, PSE&G analysis,.
CEA ﬁndln_‘ §i ENREC data from 1991 through*QOOI 1nd1cates that the spot

;‘sjig’giff'i'éah, cliries in spot abufidance. fom' 1980 to: 199

sfi'éépiil ation withiifi -th.e,aD@lawaref:Emara; wasrxam.abl.c-, ".‘Wltb“?»f‘p@?l.( TX‘?@I"fQHO wed»by a

‘dereaseiii numbiers. Over thé time period évaliated Spoturibers peaked in. 1994:

ot spot abundance data frOm 1991-1994 and data- fro '

/ mgmﬁcant dlfference m SpOL abundance Spot:?abundance data from. 1991

through 20011 is:shown: on ‘Frgme 7—4

7.5 -Atlantic Croaker

PSE&G findings: Data.analyzed by '-Psﬁ&é';ﬁ‘shcsws sighificant ifcrease in

‘ abundance of Atlantlc croaker in thie Delaware Estuary through 1998

CEA ﬁn }in fiDNREC data: from 1991 through 2001 mdrcates that the Atl’a’iitic_

:‘Croaker populatlon w1th1n' the Delaware Estuary is varlable w1th a, peak year fo]]owed

“by.@ decrease SheRaiy Ms; Overall, the At]anhc croaker appears to*have,r,_ eld steady

7t;hroughout 41991 2001

‘leth the peak years: showmg approxxmately the same levels. of

‘ ,:»Atlanne ] oaker Stansucal analy51s of Atlantlc croaker abundance data from 1991=

1994 ;ands data from 1998-2001 shows: no statlsucallyf s

gmﬁcant dlfference m#Aﬂanu,c‘-,

1croaker Fxoure 7 5 shows the Atlannc croaker abundance data~from 1991 throuOhs
,20,,le;
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Srigmsgone™

, AmencanShad .

PSE&G ﬁndmgs PSE&G determined; based upon the NJDEP Beach Seme‘
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this increase is not statistically significant.‘Blueback herring abundance data from 1991,

through 2001-is'shown-on. Figiire: 7-8;

7:8.  Bay Anchovy

:ESE&?G%ﬁningsa The NIDEP Beach *§éin“e~-survey~da~tar showed anincréase in-

‘bay. anchowy ‘abundance;:and the EE Tuvenile: Trawl SUrVey: suggested an“mcrease

‘which was ot stanstlcally s1gf ﬁcant accordmo

toF SE&AG‘ ana1y51s However a-




7.10 -Conglusions -

Based-upon the‘limited dataiavailable; there does not appearito’bean. increase in
baywide abundarice of fishgs since PSE&G cotnipletéd the. marsh téstoration and fish

ladder installation; Weakfish. -and White perch-declined iirr mumbers after 1997, .&

gecline was: aiso séenfor spot,. bay anichovy; .Adatitic. Siiverside (1694-2001),. and

erican-shad; with. tie decline:being statistically sighificanit for-Amberican $had when

+COMPAring: 1991-1994. data: to- 1 2001 data. 'iﬁéfé’é‘éés;ihavé?‘?been%se‘eﬁ :ifn“:biueBack .

hernng, although ‘thege- mcreases are' not: statlstlcally mgmﬁcanv iStnped bass data 18

i8:0° - Evaluation of Siiceess of Special Conditions.

CEA §. !evaluanon of the effectwencss of the wetland restoration. pmJect i,

st mabxhty of the Phragnnte reyucnon appears to-be: dependent on annual herblcxde

st



treatiient and’ associated interventions-such as the. burn program. The Ctrue. success of
the. Phragmzzes control program cannot: Be: determmed until:herbicide: treatment has

been discontinued.

Fish respofisé fo the restoration of'the salt-ay farmis hias:beeil positive. Young

of thie: year fish assemblages were sifilar Detween the restored . saltimarghes ‘and: the:

~rcm9vva,1a-. The -QQOG-f”rn.‘o.mtormge,showec;i‘-'t:ha.tawn’f@iﬁl‘ A’IIQW@Y'@;réék i‘éi‘,g?:;‘rﬁfé'rsiir ',c‘f‘éék“__s;;

ﬁ§h~ dbundance was .-rs’iiiii‘laf -éfl'falli three sites -m‘»z‘éOzé the. :Ph'ragm‘z‘rés»sne-:haa' ‘thé.

” “‘While 2002' daca- showed” langer abundance- m- .thes treated: «Allowayﬁ' sue- it also.




Phragmites ‘eradication has mot:been proven: to.‘inctéase ufilization of the site- and

increased fish production.

:’,spawn;]‘ng itk mmun@ems_fandht‘nbyx_t,a_ncs;i andgp«yemle ‘hg:‘r'rlpg,jdevelopmjeﬂt_;»;n; and. :

‘emigration frofm the impoundmients: CEA évaluatéd existing data invan atiempt to

wi 2001 and 2002 “The fish ladder at Coopers

Lake does: noteappear to bemsuppomngf,ﬁsh passage “based upon xthe low:Tiumbers-of. ﬁsh

: usage/“o‘f*that: ﬁ’sh" ‘Iézdder?has "bee‘n 'Seen

observed utilizing tha Site. sincé:construction wascomplete:, - ‘Evidence of spawning-

W seen-inall-gites except Garrisoi Lake., 'indo-esanat“apﬁeaf thiat the stocking.efforts:

' have been:successtul- m‘establlshmg the return of offsp g;to thes ﬁsh 1adder sites:.

fish laddcrs by ¢ adults

Despite iiccesses: of iie" wetlands program, and, the- fish Jadder installation:

prograi;. flo 1esults ‘have beer ‘fealized - in: baywide abutidance: Values wof the:

- afmcrease is not. stamsncally sxvmﬁcant Weakﬁsh and whlte perch declmed_um numbcrs,,



after 1997, althougli the decline.-was. ot statistically: significant. A décline was: also
‘'séén for spot,. bay anchovy, Atlantic silverside ,(:1‘9,94;2610:1“); arid: Ainérican -shad, with -
the. decline being statistically: g‘i'g’niﬁganf for American shad ‘when comparmg 1991-1994
data to-1997-2001 data.. Increases have beéen seen.in bhieback lierring, -althouigh these
ificreases ‘are-flot statistically significant; Thus, the: dat to. daté-demonstratés that the
:goal.of increasing. fish populations-ifi the Delaware Estuary as 4 resilt of the wetlands:

-and fish:ladder efforis has-not been'realized.
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Table 3:-1: 1998 PSE&G Loss Estimates:

" Total,

AleW|fe L.

!mpmgement, .

"] Entrainment™* |

14,480; 142

T2.488179

Amer san-Sha

0F

2214,

..-féz,nze,s‘s«}

" 734400,766.

Attantic: Croakel; 1. -

Bay Anchiovy

~ | 2/003:681,602,

" 2.004,785.728

. Blueback: herrmg

_59,282494 |’

~ 59,339,761, . |

Spot o

20,054

. 22:708-

;448,563 394

448 57 054 —

12, 839,,168

— TOTAL

| 3:147,339,899

“'ﬁ53,1‘52.592,\1:54? ]

010671998 Loss Estifates "




TABLE 3:2: COMPARISON OF BAYWIDE ABUNDANCE TO IMPINGEMENT
ANDENTRAINMENT LOSSES

“Ygof -

Species “Baywide {1
| ‘Population

Abundaiice: |

lost:due to:

b
i : 3l 1 Saler Facility:

(110% X :

| Spet (1981-1982) | 39mmillion | ‘LSmillion/58 | 3.8/14.8%

[Spot (1996ana 1998) | 22 T

(sincs 1989)
By ditchovy (1981) [ *9:1 billion |

7.
e




7099

4995 1998, ~

1997

- W()dd!'ahd Beach

| Cedar: Swamp-

D cicates:rotdetermiied

"Tablé 4:2: Spartina spp.and other.desirable.marsh vegetation, pé‘pc-e;ﬁg:l"aﬁd;t'éyéragé.

| ‘-‘%19.95

’ 1995':“’ ]

1997

4998

1999

20000

~ 20012002

. Moores)Beach “Referencé ~

0.8 865 .

TB40 840
24% 305 |

709 694

‘ND |

60,9

ND
77, 6
ND :

810 |




' Table 5-1 Denms Townshlp Catch Per Umt Effort Large'| Marsh' Creeks>

Atlam:c croaker

|Alizntic: silverside
Bay anchovy

|{Mummichog,

i Spo! ‘

|Weakiish

Whiite:Perch

=T 1996 .1‘991 . _.1998...

1959

023 102 035
181 227 421
042h 257 072

2:05
0:A

t

531 1503 81.94.

3:80.

531 :81.94
012 1.02
4.36
2.57)
13:12]
15 6.79]
05 .05]

/

“Table'5-2'Cominercial TownshipiCatch Per-Unit Effort Large MarshGreeks:-

‘Note; Breacmnghof dxkes completed i the*Summer -0f 19967

Atlantuc croaker

Bay anchovyi
. Mummuohog,
Spot

' Weakfsh

: Whlte Perch-

Atlanuc sulversude ,

751996, 4997 . 1998 1999 -2000:

“W;M’ax -

27:29

1,14

10:03:

0:03"
016-’
11)195
008

0,06
1:28
0.04
0.68

i %‘\2f1“"

Q:16;

042 2729
0:02° - 414)
0.4 521
0 041
0:16: BT
002, 703}

‘Note: Bredching ¢ of dlkes completedz ln the Fall’of 1997,

004 - 098]




|Bay-anchovy-
{Mummichog:
|Spot

t

TAtiantic.croaket”

Adariticsilverside:

Weakfish

White Perch-

) Mri_n‘

-0.07

942
023

1023
0:83
0,05

0:06.

“T71996, 1997 1998 4999 2000 2001 - 2002  Ave.

0:07

0:24

0.30

0:04, -
002

Max |

113:48|.
2.8}

235
138
4354

0:91]

r—




1536 n'eez. 1998 4999 2000, 2007 __

| | 13356 99
%Bay anchovyw 237

Mummnchog

019
2521
10:00
9:44
2000

‘?r;‘,ﬁ“lgzszsfzg‘qhime;;ei,@|ﬂﬁbquﬁipaéa'f‘c‘mrzeé Unit Effort Small Marsh Greeks

7[99 _fee7. 7ees 7999 2000 _Zoor

2007 [ Ave, _Min__

Max.

Aliantic croaker.  [NS NS 6: 4T 443 248 3 43
Atlantic silverside: It NS NS 28020 550, 38_ 262. 31 ‘306 50
' Bay anchavy ‘ 81 93‘ 244 150

Mummlchog 48 75 443 36
Spot 0
|Weakfish
il Whlte bPerch;

1821 694
47:36] . 289.35-
0:29) 17"53

18211
"550:38
. 81.93
443.36

16:13

1.07
.. 0:00




Fab165:6 Moores Beach:Reference:Site Catch Per. Unit Effort Small Creeks.

79961997, 1998 ~ 1090 2000, 2001 2002 _Ave M ___ W&t

15057
037

Atlanfic cfoaket 038  19:15. 20
lAuanticsiverside. | 4146 21674 10281
Bay:anchoyy: 012 076
[Mammichog: | 466,62 204140 B¢
Spor
Weakfish:- . . D27
|White'Perchr . {i 019

0119 09
190.38° 199.87
T 025 013 4
466:81 109:50 | 54766
419 8:88 83| "3.00. 8:88
0. 0:000 019 0.000 0.33] 041 0 2.06
0. 000 000 000 000] 004 000 0.9

19.15
23067
147
2041.40
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“Table'§:7 Mad:Horse: Creek Catcfi:Per:Unit Effort Laige!Marsh Créaks.

¢

328
021
1.82

4"0',
0.0

0.72
. 442

T 7006 . 997, 1998 7999 _ 2000 2001 2002 |

1

Table/s-8:Mill Creek Catch Per Unit Effort Liarge MarshiCreeks

|Auantie crogker:

|Bay-anchiovy:
IMumisichog:
spot )
|weakfist:
|White Perch:

Alianlic silvetside!

096, 1997 1998 1999, 2000 2001
T A O

237
5,84
0.21
.29

9 BB2 . 2.82

Atlanlic:silverside
{Bay.anchovy
|Mummiichiog -
,S;}éi .




‘Table's:10:Alloway. Creék Phiragrites Reference Sites Catch Eg.‘ciumtz’éﬁbtt’ztér'ge Marsh Creeks

1996 foa7 1898, 1999 2000 2001 2007 | .AVS. _Wm __ Wax ||

0

)

144
e
. 0.99
i
o2
0.44
L9134

o so.oio.co.

Hiates
Weakﬁsh ik
thte Perchv

&S S G

©: G OHO

i
!
i
i

T [A986 1997 1998 1999 2000~ 20

0:34 .
008

S
5

Atianticicroaker ‘ao;,-
Aflantic silverside: W0
Bay-anchovy: ‘ Q.
Mufmniichog' . .

S

. 001 Qf 000 000 002
otz 0 021 006 000 0.21
iveaKfish N ¢ 04 262 031 0:1] 048 0.00 262}
While Perch ; 0 . 0 0 506 243 136 405 180 0:.00 - 506

<
oo oo

r __1996 7507 ‘1998 ~ 1999 2000 2001< 2002 ‘;;A'Qé;, Min Mk ]

: A!Iantxc croaker
§ Augnnc‘;sn rside
Bay. anchovy
Mummichog

473 041
:0:06: 00
9% 415,
6?2@1;
0:71
245°

P

-

[=R=R=]

o oooaa o

White:Perch

re




Tabié 5513 Mad Horse Creeki Catch Per Uriit, Effort Small: Marshi Crécks

Affantic:¢roaker
Atlanhc sﬂverszde
Bay anchovy

’ Mummlchog
fspot: .

2002 | _Ave  Min____ Max_

T 4996 4997, 1995 7999 2000 _ 2001

~’F”£1mbll§§§=1 4M|IICreekCajchPerUmtEffortSmallMgrshCrcégs .

: Allanuc croaker

tlannc snverssde

i Bay anchovy

MummlchOQ

“I'Spot*
| Weakfish,

: thte Perch

[ 986 1997 1998, _ 4999 2000

1‘7209551”: 2002, ;; AVE:,

“035. 006  -0:.06°
2:38. 19249
- D56
149 13

485 049
25627 1678 14
g 000 070

Tablers5Brosis Run Cat

r Uil Effort Sriall Mar

{Atantic crbaiier

Atlanllc s:lvers:de

N Bay anchovy

Mummlchog
Spol

' Weakhsh
‘_ Whlle Perch

1957 _11998' ~_1998" _ 52'0003* _

2001

G43- -0:00 025
12.25- 1556:56
006 15.69
6150 1206:8
0,00
0:00-
~0:00

000

521

7002 Ave. Win___ Max. |

el

000 . o.10f
0: 00". 371}



Table 5 16’A|loway Creek PhragmuteSgReference Sltes Catch Per Umt Effort Small Marsh Creeks

. Atlanuc ¢roaker

) A(lanuc s:lversude
. Bay anchovy
Mummzchog
Spor

1! Weakf‘ sh

‘ Wh:te«Pe "h

T ,:199,,6}_

~Toor

1998

1999

2000 2001 2002 ] Ave.

Miny <

NS

NS*
NS'
NS

. NS‘

NS‘

fl'able 5:18¢ Alloway Creek Reference;Spamna Sttes CatchePer Unit Effod Small Marsh: Creeks‘

| 1996’ 1997 1998 - oAve: - Min
|Allantic:croaker NS, NS 0:00 C 10:00:
| Alantic:silverside (NS NS 48:07 0:00
; Bay anchovy . NSf NS 129 '0:00
Mummtchog NS ‘NS 134.29 '328.50. 39143 13886 24827 134: 29
{Spot INs© NS 0:00- 006 007 000/ 0:03 0:00. -
| Weakfish NS NS. 0:00 000" 000 0.00) 0:00. 0:00.
{White Perch NS NS 007 __000: 000 0.00) 002 000
NS indicatés not sampled. - o B T ) K S

1
¥

{| Atlantic:croaker;

[ Aliantic: sxlvers:de

" |Bayzanchovy-

Mummtchog

Spot

o Weakﬂsh -
| wiiite Paren”

- ,x,"1996

A 9,9], .

" 1998

1999

2000‘ '“;‘2001 ”'2002

A\r,e..u,:~ ,f_,': Min

i NS;
\ NS)

NS
NS
‘NS
INS-

NS mg!ﬂates’.no mple
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_Table 6-3:Summary of Aniiual River Herring Monitoring Resuits

Sunset
Lake,:Si uce
1997

:GéquerVEﬁ

| LakeSince :

1 1998

‘Silver
Liand; Since
1996

1 1996 || 198

Pond, Sirice| Pond,

%5 | McColley~
nce|Porid; Since
|, 1999

1996

“Garrisons.
Lake,Sirice

" "Moores
Lake; Since)’
I 1999 i

6

6

§
H
;
I

5

8

s |

TN

62

R

UN/S

|

|Cooper River
ke, Since. '}z

Lz K
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F:gure 4-3
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‘Figure 4-6
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Figure 4-7
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 Figure 49
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Figure 4-11
Woodland Beach
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Figure 4-12
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Figure 5-1 Salt Hay Farm Restoration Sites Large Marsh Creeks
Atlantic Croaker
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Note: Breaching of di/kes completed in the-Summer of 1996 at Year
Dennis Township anid Fall 1997 at Commircial Township:.



Figure 5-2 Salt Hay Farm Restoration Sites Large Marsh Creeks
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Dennis I@whsﬁipahd?_}?au 1997 at Commercial Township.. Ye__ar
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| Figure 5-3 Salt Hay Far Restoration Sites Large Marsh Creeks
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Note: Breaching of dikes compieted in the Summer of 1996 at Year

Dennis Township and fall 1997 at Commercial Township..



‘Figure 544 S_al'tgHgy‘ Farm RestoratiOn Sites.Large Marsh Creeks
) Mummichog
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Note: Breaching. of dikes completed.in the Summer of 1996:at Year

Dennis. Township-and fall 1997 at Commercial Township..



Figure 5-5 Salt Hay Farm Restoration Sites:Large Marsh Creeks
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‘Dennis Township and Fall 1997 at Commercial Township..
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Fsgure 5-6 Salt Hay Restoratlon Sltes Large Marsh Creeks
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Figure 5-7 Salt Hay Farm Restoration Sites Large Marsh Creeks \
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1. F— - . 'Mi
‘_ —+—Dennis Twnshp Salt Hay %
0.9.4 ) !
o ~— Commercial Twnshp Sait Hay ||
0:8 - | =——Noores Beach {Reference) ‘5‘
w
= 0.7
a_ .
Q
E 0,6‘1_
8 _
wi
= 0.5 4
i
@ 0.4 4 ;
2 v {
Oa 0.3',_ s
o_
- 02
‘ 0.1 | ' ’ N NA;.‘J, o : s V\v
0 T - T N . | — v T — - T
1996 1997 1998 1999 2000. 2001 2002
Note: Breaching.of dikes:completed in the Summer of 1996 at Year

Dennis Township and fall 1997 at Commercial Township..



 Figure 5-8 Dennis Township Large Marsh Creeks
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Figure ‘5-9.'C'Oi_11mercial;Townshi'p Large Marsh. Creeks
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Catch Per Unit-Effort (CPUE)
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0 dm e | ISP o B e —
1996 1997 1998 1999 2000 2001
Bl Atlantic croaker | - 1.93. 5.56 10.23 0:81 0.78 24.17
|B Atlantic silverside | 027 0.29. 0.07 0.85 1.1 0.48
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Figure 5-11 Salt Hay Farm Restoration Sites Small Marsh Creeks
Atlantic ’,Croak,er
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Note: -Breachingxo.f_‘dikvesco_mpleted in the Summer of 1996 at Dennis Township-dand Fall 1987 at Commercial Township.

Monitoring of Commercial Township small .creeks began:in 1998 following dike breaching



Cétch~per-Uhit:Ef_fbrtif(CPUEf)

Year

Note Breachnng of: dlkes completed in the-Summer of 1996 at Dennis Township and fall 1997 at Commercial Township.

‘Monitoring. of Commercual Township small creeks began'in 1998 following dike bredching

Figure 5-12 Salt Hay Restoration Sites Small Marsh Creeks
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Figure 5-13 Sait Hay Restoration Sites Small Marsh Greeks
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: Monitoring of Commercial Township small creeks beganin 1998 following dike breaching



Figure 5-14 Salt Hay Farm Restoration Sites Small Marsh Creeks
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Note: Breaching of dikes completed in the Summer of 1996 at Dennis Township and _fail 1997 at Commercial Township.
Monitoring of Commercial Township small creeks began. in 1998 following.dike:breaching
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Figure 5-15 Salt Hay Farm Restoration Sites Small Marsh Creeks
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Note Breaching of dikes completed in the Summer-of 1996 at Dennis Townshup and Fall 1997 at Commercial Township.
Momtormg of Commercial Township small creeks began in 1998 following dike breaching
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Figure 5-16 Salt Hay Farm Restoration Sites Small Marsh Creeks:
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Note: Breaching of dikes completed in'the Summer of 1996 at DenniéTOwnship and:Fall 1997 at Commercial Township.
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Figure 5-17 Salt Hay Farm Restoration Sites Small Marsh Creeks
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Figure.5:19-Commercial Township ,Small Marsh Creeks
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Figure 5-20-Moores Béathé’fereh_cer Marsh Small:Marsh Creeks
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Figure 5-21 Phragmites Restoration Sltes Large Marsh Creeks
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Figure.5-22 Phragmites Restoration Sites Large Marsh Creeks
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Figure 5-25 Phragmites Restoration Sites Large Marsh Creeks.
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Figure 5-26 Phragrites ‘Resioratilon_ Sites:Large Marsh.Creeks
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Figure 5-27 Phragmites Restoration Sites:Large Marsh. Creeks
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Figure 5-29 Mill Creek Large Marsh. Creeks
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Figire 5-30 Brownis Run Large Marsh Creeks
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Figure 5-33.Alloway Creek Treated Phragmites Sites Large Marsh Creeks
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‘Figuré 5-35 Phragmites-Restoration Sites Small Marsh Creeks
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Figure 5-37 Phragmites Restoration Sites Small Marsh Creeks
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Figure 5:41 Mad Horse Creek Reference Site Small Marsh.Creeks
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Figure 5-42 Mill Creek Small Marsh Creeks
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 Figure 5-44 Alloway Creek Reference Phragiites Sites Small Marsh Creeks.
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‘Figure 6-1
‘Garrisons Lake Fish Ladder Adult Passage and Stocking
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Figure 6-4 |
- Silver Lake Fish Ladder Adult Passage.and Stocking
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Eggs and Larvae Collection at Silver Lake
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= F}i‘gfu.re 6-7 N
Moores: Lake Fish Ladder Adult Passage and Stocking
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Figure 6-8
Eggs and Larvae:Caollection atMoores Lake
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Figure 6-10°
McGinnis Pond Fish Ladder Aduilt Passage and Stocking
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- Figure 6-12
«Juveniles Gollection at McGinnis:Pond
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Figure 6-13
Coursey Pond Fish Ladder Adult Passage and Stocking
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Figure 6-17

Eggas and Larvae Collection at McColley Pond
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| Figure 6-19 -
Cooper River Fish Ladder Adult Passage and Stocking:
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Figure 6-20

~Eggs and Larvae Collection at Cooper River
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Figure 6-22
Sunset Lake Fish Ladder Adult Passage and Stocking
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|  Figure':23 |
“Egg-and Larvae Collection at Sunset.Lake
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Juveniles Collection at Sunset Lake
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Figure 7-3 DNREC Juvenile Trawl Data 1991-2002
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.comumercial sand .recreanonal ﬁshmg orgamzatxons the: mail}

surveys,: telep oné:calls. to. clagif

1.0~ INTRODUCTION

The Public Service Electric. and. Gas Company (PSE&G) Salem. Nuclear
Generating Station (Salemr facility) is located along the Delaware River (Estuary at,
Artificial. Island op the eastern shore of the Delaware River ifr ‘Salein - County, New:

Jetsey. The Salem fac111ty consists of two nuclear-powered units. with once through

coolinig systems.
day. OQver three bi

em: hasa coolmg water intake capacity. of 3.2 billion gallons per
onfish:are killed every year diie to Salemn’s coolmg Water iritake:.

‘From May—]une 1995 to April 1998, Salem was. underoomg faintenance and «did not

operate at-full- capac1ty

Carpenter Envxronmental"Assocmtes_ Inc, (CEA) and ’the DCIHW&IC"RIVCI’XGCPCI’

Was conducted by DRN through presentatxons at local
and" the: DRN websne'
After mmal dlstnbuuon "SUrvey: fo]low AIp. Was conducte mcludmg redlstrlbutlon of"'
/ resp@nses and' tg gathér addmonal mformatmn
Table I prOV1des mformatlon o survey dxsmbutmn efforts

Survey‘ «distribution;




« g,

40  SURVEY RESPONSE

‘A limited numiber of responses 1o the. survey wete received. Of the over 10,000
surveys-distributéd, only 43: SULVEYS Were: rerned, 41 of which camer from récreational
fishers. Due to the limited’ number . of gurveys received, no «stausucal ana1y51s of. the:
responses. canbe. ¢ondugted. The: followmo sections address each, pertinent: question
raised on the survey and provide a ‘brief narrative. regarding, the. range: of responses
received. a ' 'M

se to: theiquestxons pos,_,,
: fact that the eSpOonses; v

W

' _4_;;;, L@CATIONS‘

report ,d-;as ﬁshed

42 TIME FISHED

T rangmg from a rmmmum of 2<d y ,ﬁshmg 62 xunum of _O'O days

Table 2 summanzes mformatmn regardmg the amount: of tnne spent ﬁshlng by




The maJonty of respondents utilized casting -and ‘bottori - fishing ‘methods. Table 3.
.summarizes; the responses regarding fishing méthods.
4.4 ANALYSIS OF RESPONSES

The followmg -sections detdil the responses to ‘the: survey. regardmg perceived
=changes innumbers and size of fish: durmg 1995:1997 and after 1997

440 1995:1997 TIMEFRAME

‘The. survey asked ﬁsherSV {49) prov1de mformanon regardl‘ng ’thelr experlences




R -

25% of responde;

blueﬁsh dunng' thi

ts: reported a-décrease ini he numbers :and- s1z8" (length-and-wei ght) of

une pemod although 33'% reponed‘ no:change’in either numbers.or*
ived, nges in, the. numbers of ﬁsh w1thm the Delaware werek

&






Similar to' 1992- 1996 values A peak-im. abundance was seen in 2001 (Flgure 23) Once»
dgain, thxs data supports the. conﬂxctmg information reported by respondents 25% of
wmch reported a decrease in the numbers of blueﬁsh durlng tliis time. period;’ wh:le‘

We conducted'a statistical: analy51s of the DNREC data from. 1997 to 1994 to the.
1995 5997 data o deterrnme the 1mpact 1f any, of the shut down of the; facmty

oper; mg at full capa’“ :ty) No data from 1995 1997 ¢ Aaélhtyf shut_



aFlnal Report Coastal
‘,De]aware Departme, X
~“Division of Flsh and :ledhfe

Annyal Repott, Coastal’ Finfish

;Nanonal Marme FlShCI’lCS Serv1ce Delaware Rwer Bay a‘:y

80 REFERENCES

‘Permit Renewal Applicdtion, NJPDES' Permit. No. NJ0005622, ‘Pliblic Service:Electric:

and Gas'Company Salem.Genérating Station, March 4, 1999:

sk Assessment Survey, April. 1, 1998 -March. 34, 19995
\ atur:_,] Resources and- Envxronmental Confrol. (DNRE,,)L-

A essmer;t Survey,.. Apnl T;.1999. =March 31 2000 o
.Delaware Departmef Natural: Resources.. and Enwronmental Control (ENR.EC)“

’.'Dms:on of Flsh;and ‘Wlldhfe |

;Sﬁﬁimatvﬂ?ame‘sa bNRE@'i»JuvéﬁileszT?fawif ‘Stirveys. 1991 -’~i-.9’9‘fci§ 3

ributary- Landings;
1995:2001.. |
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Hotprspsrr e

2:06:02

3:26:200%
3436:2002
3272002

§’:99’

7-01:2002

TABLE I FISH SURVEY DISTRIBUTION

12-11:2000  Sént-e-mails to five fiskiing organizations and one press.contact
requesting a551stance inidistr ibution and/or he p; pubhcxzmo thef ish
survey ‘ Made phone contact w1th three addmona] oroamza,_on

12:11:2001

1-17:2002

J 07-2002 ;

202

;‘.-2(1(55* .



7-:09-2002
8152002
9-17-2002

10-28:2002
3:01:2003

'Made follow up calls to ﬁshm roups and dlscussadfreasons for low

NI Flsherman maoazme
Press releasegand survey mcluded on NJSmper websxte
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Table 4: ?re‘ferred Catch and Actual Catch

7 Species of fish

~ Preferred Catch

Actu al Catch

Alewife

1

] )

American Shad

10

8

" American Eels

3

'

Atlantic Croaker

13

Bay Auchovy

Bluefish

Bluéback Herring

Catfish

Drumr

“Killies

Millet

(¥%)

{
i
i

. Porgies

1

. Shaik

__..Silversides.

" Spot

<lolalslo]

_Striped.Bass

8]
ok

Tautog

— Veakfish

Ty Jea b i
121 10!

White Perch

Flounder

N‘ N B
=P

[OtherTargeMouth Bass |

Other-Small Mouth Bass -

_Other:Carp,

Other Sea Bass.

D

*Othier-Trout

‘Other=Chain Pickeral

‘Other-Crib

‘ ‘Other-Blowfish

" Othsr-Walleye

Other-Sunfish

__‘Other-Yellow Perch

Other-Blugill

+
.-

_:Other-Fallfish _

__Other-Grass Carp

|_Other Ctappie Sucker .

Other-Mipriows -~ .

" Ottier-SheepsHead |
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. R
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Respondénts|:
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Response |

024

0000 e

i
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Table 6

For the period between [995-1997, did you notice a cliange s the size (lengtlh or weight). of specific fish caught asicompared.to previous years? Please indicate whether there was an
Jincredse, decrease, or no change of fish weight and/or length for the species.

% OF % Of . % Of- % Of . %.0r Total % Of % Of
Total v Total Tolal Totol Total ; . ,
Fish Spocies Lesigtin Respondents. Weiaht Rqspondcntg Lengtl Resp_qndgr}ls Weight R‘c.spo‘udgn_ts No. Rgsp‘ondcuts Not |Responden(s l‘pl‘al f_\‘o Resplondcnls
HISHOpes ene Noting Lengthy| .~ g " 1 Noting Weight| & Noting:Length|: . " &1 Notiug Weight | -« . ‘Noting No | Fished| Not Fished | Response |Providing No
Tucrease (- ~ | Incrense Decrésse - Decrease L :Change ;
- Increase. | Increase: Decrease. Decrease 271 -Change For For . Respoase

Alewife 0 0.00 0. 0.00° . 0 000 1 _+0.03; Gl [ 003 23 0:70 8 0.24

American Shad. 2 0.06 1 0:03 - 7 0. 0.00° L .0.03 T4 T 02 20 0.61 6 0.18
Aumerican Eels 1 0.03 1 :0.03: 2 0.06 1 003 4 0:1% 20 0.61 5 0.15
Allanlic Croaker * 5. Q15 6 0:18: 1 0:03 2 0.06: 1 0.33 12 0:36 3 0:09
Bay Anchovy- Y 0.00 0 10.00 0 0.00 1 0.03 0 0.00 22 0.67 10 0.30
Bluefish: 0 0.00 0 0.00. .S 0:15' 7 0.21 5. 0.45 7 0.21 4 0.12
Blueback Herring: 0. 0.00. . 0 ~ 0:00 . 0 0:00 0 -0.00 0 0.00 0. 0.00. 33 1.00

Catfish q- 0.12 5 0:15 0. 0.00 i 0:.03 S 0.15 16 .48 6 0.18

Drum . 0. 0:00 0. 0.00. S5 . Q.15 6 0:18 3. 0:09 18. 0.55 6 0.18
Killies- 0- 0.00 0 -0.00 0 0.00, 1 "0.03: 3 0.09 22 0.67 7 0.2]
Mullet 0 0.00 0 0.00- 0. 0.00 i 0.03 1 0.03 .23 0:70 8 0.24
Pinfish 0 0.00 0 0.00 0 0.00 1 0.03 0 0.00 24 0.73 8 0.24
Porgies 0 0:00 0 0.00. 2 0.06 4 0.12 9 0.27 4. 0.42 6 0.18
Shark 0. 0.00 0 0.00 3. 0.09 6 0.18 6 018 15 0.45 6 0.18
Silversides 0 0.00 0 0.00 0 0.00" 1 0.03 2 0.06 23 0.70 7 0.21
Spot 0 0.00 0 0.00 ! 0.03. 2 0.06 6 0.18 16 0.48 9 0.27
-Striped Bass 18 - 0.55 ny 0.52 3 _0.09 .6 0:18. 6 0.18 3 0.09 0 0.00
Tautog: 0. 0.00 0 '0.00 4 0.12 ‘5 0.15 3 0.09 17 :0.52. 8 0.24
Weakfish s 0.15 5 0:15 12 0.36 13 039 5 0.15 6. 0.8 3 0.09
Wliite Perch 2 0.06 . 2 0.06 K3 012" 3 0.09 -4 0.12. 14- 0:42 8 0.24
Flounder 4 0.12 4 0.12 12 036 14 042 3 0.09 8 0.24 5 0.15
1 Oier-Spanish Mackeral 0: 0i00 0 0.00 0 .0.00 0 0.00 0 0.00 0 0.00. ) 0.03
Other-Laige Mouth Bass’ 0 0:00 0 0.00: 0 000 0- 0.00 1 0.03 0 0.00 2 0.06
Other-Small Mouth Bass. 0 0.00 0 0.00. g’ 0.00 0 - 0.00 1 0.03 ) .00 1 0.03
‘Other-TriggerFish 0 0.00 0 0.00 Q 0.00 0- -0:00 0 0.00 0 0.00 I 0.03
"Other-Carp [ 0.00° 0. 0.00 0 0.00 .0 0.00 Y 0.03 0 0.00 0 0.00
Otber-Tiger Muskie 0 0:00 0 0.00 0: 0.00 0 ~0:00 0 0:00 -0 0.00 0 0.00
Other-Sca Bass 0 '0.00 0 0:00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
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“TABLE 9 DNREC Juvenile Trawl Data 1991-2001

© Striped Bass

 Weakfish

‘Atlantic Croaker

Summer Flounder

Bluefish

032

972,

0% |

019

78.12

(.58

072

14.72

0:63-

Ll

203

053

0:57 -

5354

2.76

73.83.

0s

095

058

S
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Figure 2
Delaware Bay, River and. Tributary Landmgs 1995-2001
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Delaware Bay, River and Tributary Landings, 1995-2001
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-Figure:7
Delaware Bay, River and Tributary Landings, 1995-2001
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| Figure 8
Delaware Bay, River and Tributary Landings, 1995-2001
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Figure 12.

Delaware Bay, River and Tributary Landings, 1995-2001

160000

- White Perch

140000 -

120000--

100000 -

ng"obn .

—e— White
Perch

40000 |——

20000+

T DT et T T

0 4

T

1995,

4996 1997 1998 1989 2000 2001+ 2002

. Years



#0fPounds.

| Fig;n13“13; ,
’ SeaBass

8000 4o

4000

3000 -

—&— Sea Bass.

SIS PP

2000:

1000 -

04
1994

1995 1996 1f9_9'7~> 1998 1999. 2000 2001 2002

Years



200000 -

150000 o

# ofPounds.

| —#— Américan
Shad

160000 {-=

50000 oot e . —

10“"’"" SRS e ” e B e T T S
d994 1995, 1986 1997 . 1998 998 2000 2001 2002

Years..



# of Pounds

- Figure 15 ,
Delaware Bay; River and Tributary Landings, 1995-2001
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‘ _ Figure 18 |
Delaware Bay, River and Tributary Landings, 1995-2001
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Figure 19 DNREC Juvenile Trawl Data 1991-2002
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Figure 22 DNREC Juvernile Trawl Data 1991-2002
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Fish Abundance Survey for the Delaware Estuary

The results of thls survey will be kept confidential, only shared with. mdmduals outside the- Delaware‘
Riverkeeper Network in sumrnarized-forni, unless specific-writtén permission is obtamed

.AhdiefS ‘Name:

Address: T —

| Phone &/Or Foa _ — , b S ‘ .

.t.:rzbutan?&) 31{1@@,.,(51-"3 approxmar;@. yca.:)ﬁs
2, Tamar  (cicléone) Commercial fisherman Recreationial fisherman,

'3, How fiequenitly-do you-fish the Estiary? (days per year)

4. Where invthe Bstuary doryou fish? (near What ton or landindrk)

What specxes of ﬁsh do: you gene"" ,lly seeh‘?
Alewife : Catﬁsh
American-Shad.
Amiérican Eels
Altantic:Croaker
Bay Anchovy.
Black séa bass: [
'Blueﬁsh (mcludmg “snappers”) .
,Blueback Herrmg .

-

g 6 o B Y fﬂ-“l:lsl:l‘:uiil W

‘Spot.

‘Striped Bass

Taiitog

“Wedkfish

‘White: perch

*Wmter OF Summer ﬂounder
‘Other. (Elease sp_emf}g)_a

-

Drum
’ lehes

o 0 e I

- Wit $pecies. of fish do youg generall
Alewife: O H
Ameficari Shad gl
“American Eels. 0
‘Altafitie: Groaker o
‘Bay. Afichovy. s
Black:sea bass: 0. .Porgies,
Biueéfish: (mcludmu snappers”) [} ‘Shark:
Blueback Hemng - O Silversides:

ricliding incidental catch species?"(Pléase check)
Spot. :
!Strxped Bass

ooooooDo Q:f-g o\ '

’Weakﬁsht

‘Wh;te perch.

‘Wmter Or-ummer ﬂounder
@ther (Please specxfy)

: i ;;D“’“ftmg Eel
Trollitig ‘
Trawling
Casiing.

B.
. E’"

oo oD

'Lifing methods.



g Bottom Fishing O Dredging
d Seining 0 Other (Please specify)

8. Would you be willing to share any log books or notebooks thai document your catch by-species, measured
or estimated size, and time and location of your catches, with the Delaware Riverkeeper Network?. (circle
one) “Yes No Don’t have any logbooks

9. The following is a list of fish commonly found in the Delaware Estuary. Please indicate, if possible,
whether you experienced-an increase, decrease, or no change in numbers during the period between 1995-
1997 as compared to previous. years. (Relative to the amount of time spent fishing) If you did not fish for. a
particular species check “Not Fished For”.

Fish.Species - 1ucrease Decrease ,No:;CBahée, Not Fished For
Alewife o o o
Améri¢an Shad. [ O O
American Eels X O N O

. Atlantic:Croaker O 0 N 0
Bay Anchiovy. d a U O
Bluefish
(including “sriappers™) O O o o
Blueback herring O O ] O
Catfish D o o . o
Drunmi ] 0 o 0
Killies O | o o
Mullet 0 0 a 0
Pinfish 0 o a o
Porgies 0 ] O O
Shark O O N (N
Silversides O O 0 -0
Spot 0 0 a O
Striped Bass. ] O D d
Tautog g g 0 O
Weakfish n) 0 0. O
White perchi O n] 0

Winter or
Summer flounder -
Other (please specify)

=
o
(2
O

0 o o 0

Other (please specify)

o 0 o



10. For the period between 1995-1997, did you notice a change in the size (length or weight) of specific fish
caught as compared to previous years? Please indicate whether there was.an increase, decrease, or no change
of fish weight and/or length for the species.

Increase Decrease

Fish Species Length Weight Length Weight No Not
Change Fished

Alewife 0 O 0 a g - a
American'Shad ] O N 0 0 =
American Eels ] 0 N 0 0 0
" Atlantic Croaker ] 0 0 0 n! 0
‘Bay Anchovy 0 N 0 o 0 0
-'Blue’ﬁs‘h‘ 0 0. O i) O O
{including ' : ‘ ‘
“snappers”)
Catfish u} 0 0 Ef 0 a
Drum O 0 o o o O
Killies 0 0 i} ] o o
Mullet 0 o 0 0 O ]
Pinfish 0 o 0 o 0 0
Porgies 0 0 O O B 0
Shark d a g ) ) ]
Silversides 0 0 O a )
Spot =) 0 0 O u] s}
Striped Bass [ O 0 Ral 0
Tautog 0 o 0 0 o 0
‘Weakfish O O ) 0 o O
White perch 0 0 0 0 0 O
Winter or 0 0 O O 0. 0
Summer
‘flotinder
Summer 0 0 O 0 0 (]
flounder . ,
Other (please O 0O 0 0 0
specity) ' |
Other (please 0 a o o 0

‘specify)

~11. If you noticed changes in fish numbers or size, what seasonsdid you notice these changes (1995-1997)?




.

12. If you noticed changes, fish numbers or size, were these changes seen throughourt the area fished?
Yes No-

If No, where were these changes noted?

13. The following is-a list of fish commonly found in the Delaware Estuary. Please indicate, if possible,
whether you experienced an increase, decrease, or no change in numbers during the period between 1998-
2001 as compared to the period between 1995-1997. (Relative to the amount of time spent fishing) If you.did
not fish for a particular species.check “Not Fished For”. ' '

Fish Species " Increase Decréase No Change 'Not Fislied For
Alewife O D 0 2
Ameérican Shad 0 a 0 g
American Eels 0 a O 0
Atlantic Croaker ad 0 0 o
Bay Anchovy 0 o ) o
Bluefish ,
(including “$nappers™) [J U 0 o
Blueback herring O ) Gl o
Catfish G O ] N
Drum 0 O 0 g
Killies 0 0 0 &)
- Mullet O 0 O 0
Pinfish O 0 0 O
 Porgies 0 o O o
Shark O 0 O 0
Silversides O o i} 0
“Spot | O 0 0 0
- Striped Bass O o O 0
Tautog, (8 ] ] o
Weakfish. O O o U
White: perch. 0 N} O o
Winter of
Summer flounder O O g 0
Other (please specify)
0 a 0 O

Other (pl'éése specify)
O o 0




14. For the period of 1998-2001, did you notice a change in the size (length or weight) of specific fish
caught as compared to the period between 1995:19977 Please indicate whether there was an increase,
decrease, or no change of fish weight and/or length for the species.

Increase Decrease

Fish Species Length Weight Length Weight No Not
Change Fished

Alewife 0 0 [] 0 O o
American Shad ] O O 0 (NN 0
American Eels 0 O 0 ] O 0.
Atlantic Croaker 3 0 0 0. O O
Bay Anchovy 3 0 0 o d O
Bluefish 0 o o O o
(including, ‘ |
“snappers”); ,
Catfish 0 0 0 0 0 [
Druin O 0 o 0O 0 s
Killies u] O 0 0 0 o
Millet o O O O 0 in
Pinfish o 0 0 0 g o
Porgies 0 O 0 0 0 0
Shark 0 O o o ] 0
Silversides 0 0 O 0 O B
Spot (u] O O a O
Striped Bass. 0. 0 0 0 0 0
Tautog. 0 O O ul O (5}
Weakfish o 0 D 5] O 0
‘White perch.. o o O a d o
Winter.or 0 8] a O 0 o
Summer
flounder
Summer- 0 0 0 0 & L
flounder ‘
Other (please. ] O D 0 o o
specify) | o
Other (please 0 ) 0 0O o 0 -
specify)

15. If you noticed changes:in fish-nuriibers or size, what seasons did you notice these changes (1998-2001)?




16 If you:noticed: changes ﬂsh numbers or'size, were these: changes.seen throughout the: area ﬁshed7
Yes - No. :
If No where were: these changeb noted?

LA

17 ‘Qﬂ}@f‘t‘ﬁar«!ﬁ actual fish catch, -during the: per10d‘1993 to 1997.did vou nouce any change i in the quanuty or
- size of fishin the Delaware
sedson:

i}é/f:s,‘_‘please descnbe these chanﬂes mcludm . species, Iocatf(m and

. !“&'«Sw\ N
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| AVErageNo. of fisti duiing

erunitieffort:

ifferences.between the means-

rmplete;the: statistical testing..

DNREC juvenile Traw Datari890-2001: 40113103



Statistical Analysis of Fish Abun&ancé 1991-1994 and
1995-1997 (Facility Not Operating)

KRUSKAL-WALLIS ONE-WAY ANALYSIS OF VARIANCE FOR 7 CASES
DEPENDENT VARIABLE IS BANCHOVY
GROUPING VARIABLE IS  GROUPS

GROUP GOUNT  RANK SUM

prerest 4 12.000
plantoff 3 16.000

- MANN-WHITNEY U TEST STATISTIC = 2,000
PROBABILITY IS 0.157 . _
o CHI-SQUARE APPROXIMATION = 2000 WITH 1 DF.

'KRUSKAL-WALLTS ONE-WAY ANALYSIS OF VARIANCE FOR 7 CASES
DEPENDENT VARTABLE T§ WEAKFISH
GROUPING VARIABLE IS ' GROUPS

GROUP ‘COUNT  RANK SUM.

prerest 4 11.000° .
plantoff 3 17..000

- MANN-WHITNEY U TEST STATISTIC = 1..000
PROBABILITY IS . 0.077 . o
CHI-SQUARE APPROXIMATION = 3.125 WITH 1 DF

KRUSKAL-WALLIS ONE-WAY ANALYSIS OF VARIANCE FOR 7 CASES
DEPENDENT VARIABLE IS AGRORKER
GROUPING 'VARIABLE 'IS.  GROUPS.

GROUD COUNT  RANK SUM
prerest 4 13.000.

plantoff 3 15.000

MANN-WHITNEY U TEST: STATISTIC =- 3.000
PROBABILITY I8 0.289 L _
CHI-SQUARE: APPROXIMATION = 1.125 WITH ‘1 DF




KRUSKAL=-WALLTS ONE WRY -ANALYSIS OF VARIANCE FOR 7 CASES
DEPENDENT VARIABLE IS  WPERCH

GROUP ING‘ VAR‘IA‘BLE Is ‘GROURS-

GROUB: COUNT ~‘RANK SUM.
“\rere=t : a4 14000
‘plantoff 3 14.000
MANN-WHITNEY. U TEST- STATIQTIL = 4.000
PROBABIL 1s 0, 480 ' _ )
-CHI- SQUARVfAPPRO¥IMATION 0.500 WITH 1 DF

"KRUSKAL= WALLIS ONE- WAKMANALYSIS“OP VARIANCE FOR 7 CASES

prerest 4 211000

pl antotf 3 7::000°
MARN - WHITN "'U:TEST ‘STATISTIC = 11.000.
PROBABIL T S R i

'3.125 WITH 1 DF

.
STRIBASS
GROUPING VARIABLE IS  GROUBS

GROUB - ..COUNT: RANK}SUMg

4.600
/.

CHI-SQUARE APPROXIMATION : 0.500 WITH 1 DF




KRUSKAL-WALLIS ONE-WAY ANALYSIS OF VARIANCE FOR 7 CASES
DEPENDENT VARIABLE IS ALEWIFE ’
GROUPTING VARIASBLE IS GROUPS

GROUP COUNT  RANK SUM
prerest 4 15.000
plantoff 3 13:500
MANN-WHITNEY U TEST STATISTIC = 5.000
PROBABILITY IS 0.724 _ _
.CHI -SQUARE APPROXIMATION = 0.125 WITH 1 DF

KRUSKAL-WALLIS ONE- WAY ANALYSIS OF VARIANCE FOGR 7 CASES
'DEPENDENT VARIABLE 1S ASHAD
GROUPING VARIABLE. IS GROUPS

‘GROUR . COUNT' RANK .SUM.
4 20. 000
3 §.:000
MANN - WHITNEY  TEST STATIQTIC 10.000
PROBABILITY IS 0:157 L - :
CHI - SQUARE APPPOXIMATION 2.000: WITH! 1 D

o

KRUSKAL-WALLIS OME~WAY ANALYSIS OF VARIANCE FOR 7 ‘CASES
'DEPENDENT VARIABLE IS ASILVER
GROUPING VARTABLE IS  GROUPS

GROUP - COUNT RANK SUM
prérest 4 17.000
plantoff 3 11:000
MANN-WHITNEY U TEST STATISTIC = 7+ 000
PROBABILITY IS 0.724 o
CHI-SQUARE APPROXIMATION = 0.125 WITH -1 DF

‘KRUSKAL~WA;LIS ONE-WAY ANALYSZS OF VARIANGE FOR. -7 CASES.
'DEPENDENT VARIABLE IS BHERRING

'GROUPING VARIABLE IS GROURS
!GROUP COUNT  RANK 'SUM
prerest, 3 14,000
Dlantoff 3 14.000
MANNHWHiTNE? U TEST STATISTIC =" 4.000
PROBABILITY 1§ 0. 480

[« S
g

C‘-II ::QUAREI APPROXIMATION = 0.500 WLTH X



TABLE 7:1 DNREC Juvenile Trawl Data 19912001

Year

Bay. Anchovy

Weakfish

- Atlanti¢c Crogker

White Perch’

" Spot ¢

Striped Bass'

| Alewifé ;

American Shad

‘Atlantic Silverside

Biueback Herring

T091]

233566

A 31

977

317

8.39.

0327

- 018

012

0.044

0

11992

12046

34,13

7812

6.64

082 |

0.19

| 0,034 .

0.05

0.05

0.013

1993.

94 24.

'37.17

1472

3.73

1 9.15

0.77

0,079

0.063

2.57

0.0084

1994

70:85.

53-

203

12.55

34,14

1.1

0.155 ]

0.042

0.76

0.054

1995

246.86

49:25

53.54

49

0.26

0.57

1 o1 |

0

0.11

0.01

1996

158:65

57.29

73.83

10.55°

o016 |

2.76.

0.13

006

1.67

0.02

11997/

145:23 -

63.13 .

.30.38

7.65

0.64

011 |

002

0.01

0.03

11998].

143,53 .

30142

6345

3.47

0}; 5

0.95

002 [

~0.:0042

0.04

0.01

1999

10321

e

%

6.76.

1.38

' 0558

0.09 1

0.03

0.11

0.04

2000/

11794

T45.66

195

. ‘\»l'-9u ’

523 |

563

S 006 |

0:61

001

20011

12839

2562 |

70.22

39

0.2

474

0

— 0:18

0.03

All datais roporto

d‘%in M

éan Calch perfoot, .




