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-~ Date Issued: 04/23/07
State of New drrzey Number: 0749
DerARTMENT OF ENVIRONMENTAL PrOTECTION

JoN 8. Corzing Division of Pish & Wildlife ' LisA B. Jackson
Governor : P. 0. Box 400 Commirsionsr

03/23/07 to 12/31/076
SCIENTIFIC COLLECTING PERMIT

TO WHOM IT MAY CONCERN:

Under provisions of New Jersey Statutes Annotated Title 23:4-52, permission is hereby
given to:

estuarine fish species that may use the outfall structure (see attached scope of work) from
Wreck Pord. Gear to be used will be 1 fyke net with 25’ to 30° wings, 5 hoops with 2
throats 4° high with 4’x 4’ opening, 1” stretch mesh 15° in length, and one (1) 30* haul
seine with 1/4"mesh (nylon) 4’ high with & bag 4’ x 4* x 4' set in Wreck Pond. No

This permit is subject, but not limited to, the following conditions:
L. - The person(s) named herein shall have this permit in their possession when

collecting scientific specimens in marine, fresh, or estuarine waters of the State
and must present it upon request to any official or citizen,

be made in writing to the Marine Enforcement Office, P.O. Box 418, Port
- Republic, N 08241, or by calling 609-748-2050,

3. A report of the organisms collected (species, numbers, specific location where

taken, dates of sampling) or a final report for the study for which the permit is
requested shail be sent to the Administrator, Marine Figheries, P.0O. Box 400,

New Jersey Is An Egieal Oppornamity Empioyer @ Printed on Recycled Popar and Recyelable
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Lt Roy Bubigkeit, NJ State Police .
Marion Petruzzi, Bureay of Marine Water Monitoring
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Photo 1: View showing sign postéd on the south bank of the sample site. ign states “Scientitic
Research - Do Not Tamper With Nets®, along with contact phone numbers including 1-800-WARN-DEP
and the direct contact number tor the ENSR project manager.

Photo 2: View of the 3| pcse on the north bnk. Both sis are identical.
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Photo 7: View looking at rks placed to anchor the lead-line of wings. Float line was attached to
beams of bridge. Lead-line was also staked.

Photo 8: A live alewlfe collected during sampling prior 1o release back into Wreck Pond.
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Photo 11: View showing representative size of collected siiverside.

Photo 12: View showing Smaller species collected included Atlantic silversides,

mummichogs, and both
banded and striped killifish.
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1.0 INTRODUCTION

11 PURPOSE AND NEED

To improve the overall water quality of the Wreck Pond watershed and reduce adjacent beach area closures,
the New Jersey Department of Environmental Protection (NJDEP) Bureau of Coastal Engineering {Bureau)
was granted permit 1300-04-0010.1 {(WFD 040001} to extend the existing 84" diameter outfall structure
seaward an additional three hundred feet {300} and hydrautically dredge various sections of the Pond. The
extension of the outfail pipe, by permit, was completed in March 2006, Dredging was scheduled in two Phases
{Phase | and Phase i) and currently, two sections of Wreck Pond located east and directly west of First
Avenue {Phase |} have been dredged to an approximate depth of eight (8} feet. Phase li of the dredging
project will consist of dredging remaining areas of Wreck Pond and will be performed at a later date. The
parmit issued for the above-mentioned consbruction included the following permit conditions relative to
anadromous clupeid movement at Wreck Pond. These conditions were specifically incorporated into the permit
to monitor alewife and blueback herring movement post-construction and to determine if the 3C0' extension of
the existing 500" outfall pipe would physically hinder, obsiruct, and/or prevent hemring from entering Wreck
Pond to spawn.

1. River harring monitoring must be conducted prior to and concurrent with construction - annuaily for
a three year period,

2. A quslified biclogist must conduct monitoring during the anadromous spawning runs (November 1st
to Decernber 31st and March 15th to June 1st).

3. Monitoring wiil be performed to quantify the herring usage of the pipe.

4. Areport documenting the resulis of the assessment must be submitted within 1 month of the annual

assessment to the Program.
&. The results of the monitoring, including the monitoring methods used and the qualifications of the
surveyor must be forwarded to the Program for review.

To satisfy the aforementicned conditions of NJDEP Permit 1300-04-0010.1 {WFD 040001}, ENSR Corporation
{ENSR) was contracted by the NJDEP Bureau of Coastal Engineering (Bureau) to perform the fist of g three
annual river herring presencefabsence field monitoring assessments for blueback heming {Alosa aestivalis)
and alewife {Alosa psetidoharengus) within Wreck Pand, Monmouth County, New Jerssy. Collected data will
determine if a viable herring run exists within the waterbody and f the extension hinders anadromous fish
migration. Resuits will also be used to determine if further mitigation is necessary. Project location is given in
Figure 1.

1.2  SITE LOCATION AND HISTORY

Wreck Pond, a tidally influenced waterbody located in Monmouth County, New Jersey, bisects the horoughs of -
Sea Git and Spring Lake and is currently connecied directly to the Aflantic Ocean by an 847, 80C-fout
intake/outfall structure (includes 300" extension). Depth of the system varies tidailly, but ranges from one to
eight fest at mean low water (MLW). The Pond’s watershed area is approximately 11.5 square miles and land
use consists of a mix of wooded areas, agricultural areas, low to medium density residential areas, and mixed-
use areas. Drainage into the system includes tributary streams and storm water runoff from storm drains
located in surrounding residential areas. Potential sources of contamination include storm water flow into the
Pond, waterfow! use, pet waste, and residential fertilizer use. Subsequently, the combination of stormwater
runaff and nutrient loading within Wreck Pond affect local near shore, coastal water quality. Bacteria-laden

JiProjectiTreveor\ 1 2103-001\Task 400 1-1 Oclober 2806
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discharges from the Pond reportedly have been responsible for 50 of 59 ocean swimming bans in New Jersey
during 2004, and 58 of 80 during 2003, The area near where Wreck Pond interacts with near shore waters is
classified as Prohibited for shellfish harvest and ensures a safety zone. In addition to the above classifications,
Wrack Pond has been identified and documented as a confirmed anadromous spawning ground for alewife
{Alosa pseudoharengus) and blueback herring (Alosa aestivalis) (NJDEP, 2000; Byme, 1886, Zich 1978).

JAProjectiTreveontl 2 {03-001\Task 400 1-2 Qciober 2668
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2.0 RIVER HERRING LIFE HISTORY

2.1 DESCRIPTION

Blueback herring (Alosa aestivalis) and alewife {Alosa pseudoharengus) are euryhaline, anadromous
planktivores externally distinguishable by eye diameter and color {when freshly caught) and internally by the
color of their peritoneum and number of gill rakers on the lower limb of the first gill arch.  Aduit bluebacks
usually have a black perifoneum, smaller eye diameter, and approximately 44 to 50 gill rakers on the first fimb
of the first gill arch, whereas alewife have a more white to silvery coloration of the peritoneum, larger eye
diameter, and 39 to 41 gill rakers on the first limb of the first gill arch. Alewife also have a slightly deeper body
{Odell 1934; Loesch 1987; Robins, Ray, and Douglass, 1986). Though it may appear that species have
discernible characteristics, determinations without internal confirmation between the two species are often
difficult due to an overlap in habitat (Smith 1970},

2.2 LIFE HISTORY/SPAWNING CHARACTERISTICS

Juvenile, sub-adult, and adult alewife and blueback herring spend the majority of their life in the open ocean,
but it has been documented that some alewife populations remain in freshwater. These populations in furn will
rmigrate up sufficient rivers and streams for spawning {Scott & Crossman 1973). It has also been recorded that
New Jersey Inshore waters to 8km offshere, are an important over-wintering area for juvenile blueback
(Bigelow and Schroeder, 2002). The following describes known spawning for bluebacks and alewife not
landiocked in a freshwater system.

Initiation of spawning runs for alewife and blueback is temperature dependent (Bigelow and Schroeder, 2002;
Bazeman and Van Den Avyle, 1989, Loesch, 1977). Alewife initiate spawning runs when water temperatures
are between 5°-10°C, whereas blueback spawning begins in water temperatures between 10°-15°C (Loesch
and tund 1977). In the mid-Atlantic, alewife may begin spawning in late March early April and continue
through May. Blueback initiate spawning runs about a month tater, but the spawning peaks can differ by about
2-3 weeks (Hildebrand & Shroeder 1528; Loesch 1987). Owdinartly in New Jersey, there is a three to four
week time difference between alewife and blueback spawning runs in symgpatric areas (Don Byme, NJDEP,
pers. comm. November, 2008). Spawning times can also extend through August as long as temperatures
remain below 27°C. Both species use similar hard ground habitats (gravel, packed sand, stones and sticks)
along with relatively swift currents to spawn (Bigelow and Welsh 1925; Marcy 1978b; Loesch and Lund 1977}
However when overlap cccurs, herring will spawn in the main current flow of a river where the alewife's will
favor deeper pools and eddies along the shore bank {Loesch and Lund 1877}, When eggs are deposited, they
remain sticky and adhere to hard substrate up until about 24 hours when the eggs water hardens. Some eggs
remain suspanded and are dispersed due to a higher current flow. Eggs require an incubation me of 50
hours at 20-21°C (Kuntz & Radcliffe 1917; Jones et al. 1999).

JProjeciiTrevoon\12103-G0 Task 400 2-1 Quteber 2066
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3.0 SURVEY METHODOLOGY AND MATERIALS

Prior to initiating herring sampling, ENSR forwarded primary surveyor qualifications {Appendix A} and
monitering methodology (Section 3.2) to the Bureau of Coastal Engineering as prescribed in the conditions of
NJDEP Permit # 1300-04-0010.1 (WFD 040001). Upon acceptance by the Bureau, ENSR prepared a scientific
collections permit application. A New Jersey Scientific Collections Permit (Permit #0630) was received on
March 28, 2008 (Appendix B). An ENSR team of qualified biologists was identified and Wreck Pond herring
sampling was initiated during three (3} lunar cycles from Aprdl 12" to May 157, 2006. Sample event scheduling
was based on the confirmed presence of clupeids in nearshore waters adjacent to Wrack Pond, attainment of
inshore water temperatures optimal for herring spawning, and the increased probability of herring movement
refative to spring tide levels.

The following describes the equipment and protecol used to sample for presence/absence of clupeid species
at Wreck Pond.

3.1 SAMPLING LOCATION

The sample site was located undermneath the railroad bridge located directly west of the First Avenue Bridge
and east of Route 71 (Figure 1) in Spring Lake, New Jersey. This site is frequented by local anglers who “dart’
for herring to be used for live lining for striped bass. Adjacent shoreline perpendicular to the sampling site
consisted of sand, riprap, and some vegetation. Shoreline underneath the railroad bridge consisted mostly of
fiprap and was bounded by the raifroad bridge tiers. Water depth varied between four (4) to five (5) feet
dependent on tide level and substrate consisted of large rocks and riprap associated with railroad and bridge
construction. The channel located underneath the railroad bridge was approximately 25 -30 feet in width and
the eastern entrance to the channel was partially obstructed at low tide by a riprap dam approximately 4-8”
high. The riprap dam had an observable tendency to prevent passage of mesohaline waters until the tide
reached spring tide levels.

3.2 EQUIPMENT

To minimize fish impingement and/or entrainment and maximize catch and fish survivability, ENSR used a
fifteen {15) foot long fyke net with a four (4) foot by four (4) opening. The fyke net consisted of a series of five
() hoaps with two funnel-shaped throats with one (1) inch streteh mesh. The net wes attached to twe 25-foot
leaders/wings that were used to guide the fish into the mouth of the net and its throats. Factors influencing
gear choice at Wreck Pond included bathymetric contours, water depth, anticipated spring tide levals, fish
survivability, anticipated fish size, and tidai current.

Water quality and depth at the sampling station was obtained each sampling event with a multi-probed Y3]
6920 Environmental Manitoring System and a 650 MDS data-logger. Parameters measured included depth of
water from substrate to surface. conductivity, specific conductivity, salinity, dissolved oxygen, water
temperature, pH, and turbidity.

JiProfectiTreveont] 2103-001Task 400 3~1 Getobar 2048
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3.3 SAMPLING METHODS

3.3.1 Initial Herring Tracking

As stated previously, initiation of spawning runs for alewife and biueback is temperature dependent (Bigelow
and Schroeder, 2002; Bozeman and Van Den Avyle, 1989: Loesch, 1977). Alewife initiate spawning runs
when water temperatures are between 5°-10°C, whereas blueback spawning begins in water temperatures
between 10°-15°C {approximately 3-4 weeks afler initiation of alewife migration in sympatric argas). ENSR
monitored water temperatures and preliminary movement of alewife daily along the New Jersey coast viz local
Internet sites and through marine forecasts. Once an inshore temperature target of 5°C was reached, ENSR
initiated contact with iocal balt shops and fishing clubs located north and south of Wreck Pond {ie. Long
Beach Island, Point Pleasant, Shark River, Brick, Brielle, Belmar, Bradiey Beach, Long Branch, and Asbury
Park) every two to three days to pinpoint herring movement. In addition, Wreck Pond Watershed Association
representatives were contacted to identify an increase in bird activity at the pipe opening or within the open
waters of the Pond that may be indicative to an increase in fish activity. ENSR also provided a “24-hour
Herring Hetling” fo the aforementionad organizations as a further safeguard by providing a direct link to the
ENSR Project Manager and the sample team. Once verba! confirmation that alewife were within a 5-10 mile
radius of the Wreck Pond outfall pipe and the inshore water temperature remained within documented
spawning range, gear and survey team were mobilized.

3.3.2 Preliminary Gear Investigations

On April 11, 2006, ENSR performed a preliminary gear set to determine most effective positioning of gear,
evaluate tidal currents and associated gear stress, and to determine proper mesh size (1" streiched).
Preliminary gear evaluations were initiated at the beginning of the flcoding tide during & lunar cycle when the
tide range and incoming water volume was greatest in order to simulate a worst-case scenario for gear
integrity. Gear was left In place for approximately three and one-half (3.5) hours, checked periodically, and
removed upon completion of evaluation. Gear was staked and sef against the incoming flood current on the
western side of the railroad bridge with wings extended nearly the entire width of the channel baneath the
bridge {Appendix C, Photo Log). This ensured a maximum calch of species migrating upstream. A small gap,
roughly 3 feet on either side of each wing was left opened to promote uninhibited waterfow! and mammai
access underneath the bridge. This shoreline gap was located above the mean low tide line and therefore
only passable by aquatic organisms during a high tide. Gear adjustments were made throughout the
preliminary evaluation to ensure gear integrity. Upon completion of the preliminary evaluation, gear was
removed off-site. Stakes were left in place in order fo expedite sampling set-up once a migratory window far
alewife and blueback was identified.

3.3.3 Physical Herring Sampling and Processing

Sampling was scheduled to coincide with appropriate iunar tides and water temperature specific to species

migration and spawning. The first sampling event (Sample Event 1) was initiated on Aprit 12, 2006 at 0600
hours and terminated on April 15", 2006. The remaining two sampling events were performed April 27% - 26"
2006 (Sample Event 2} and May 11" - 15", 2006 (Sample Event 3). During Sampling Events 1 and 3, the net
sampled continuously, 24 hours a day, except when being processed. The net was deployed, retrieved for
processing, and redeployed every 12 hours. To prevent possible net tampering associated with an increase in
daytime angling effort during week-end sampling, only night sets were performed during the second sampling
event (Aprit 27" - 29" 2006). Gear was set at approximately 1800 hours each night and retrieved 12 hours
later. Cellected species were processed on-site, released, and gear was removed off-site until redeployment

JAProjectiTrevcon\12103-6011Task 400 32 Octobar 2006
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the next evening. In addition, signage was posted to aiert local residents and angiers that scientific research
was being performed and to report any net tampering during the sampling event. Survey related photos
depicting signage and net placement are given in Appendix C.

The fyke net was positioned beneath the railroad bridge located mmediately west of the First Avenue Bridge
and east of Raute 71 (Figure 1). For each event, the fyke net was positioned and staked in the same manner
as the preliminary evaluation (Appendix C, Photo Log) and checked every 12 hours or slightly after each flood
tide as recommended by New Jersey Bureau of Marine Fisheries (Don Byme, NJDEP, pers. comm.
November, 2005). Each sampling event lasted between 3 and 5 days and concluded when NJDEP notified
ENSR that sufficient sampling had been done and a noticeable decrease in herring numbers was evident.

The net retrieval process consisted of untying the cod-end of the net from its stationary stake, swinging the
southern most wing northward in a counter-ciockwise direction, and then pulling the net fo the northern shore
for fish processing. Once within a foot or two of the shoreline, the net was carefully lifted one hoop at a time to
clear each of the five (5) net chambers and aliow for sample accumulation within the cod end. Both the net
chambers and wing mesh were inspected for tears and cleared of fish. The cod-end remained within the water
during processing to increase survivability of coliected species. Each team member wore fish sorting gloves,
and specimens were removed and sorted by species one at a time and placed in semi-submerged sampling
baskets. Smaller species were placed in buckets filled with water. Herring species were processed first to
reduce species stress and mortality associated with the handling and collection process. Those species that
did not survive weare removed off-site,

Processing of herring species included confimnation of taxonomic identification, enumeration, individual length
determination, and batch weighing. To show representative size of the collected assemblages and possible
age class, fork length (FL) and total length (TL.) were recorded for 25 individuals. In addition, species condition
at time of release (i.e. live, fresh dead, or dead) for each herring species was recorded on ENSR data sheets
(Attachment D). Weight measurements were taken in kilograms or grams depending on number of species
collected. Sorting baskets or buckets were tared prior to weight determination. Length measurements were
taken to the nearest centimeter. Once individual processing was complete, five specimens were released back
info the waterbody upstream of the sample site. Specimen were revived by gently passing water through their
gills, when necessary. In addition fo processing blueback and alewife, ENSR processed, enumerated,
weighed, measured, and identified all other collected species to the lowest practical taxonomical level. Based
on previous surveys, net design, and the urgency to minimize mortality, fish processing (to include
enumeration and identification of subsidiary species), was expedient and did not require a significant amount
of additional time. Other species were identified, measured, and enumerated but not necessarily weighed.

JiProjectiTreveortt 2 103001\ Task 400 3.3 October 2006
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4.0 RESULTS

A total of three fyke net sampling events lasting three (3) to five (5) days in duration were conducted in Wreck
Pond April 13" - 15" (Event 1), April 27" - 20" (Event 2), and May 11" ~ 15" 2006 (Event 3),
Deploymentirefrieval times were based on local tide tables for the open Allantic Ocean in the nearshore waters
of Belmar, New Jersey. Due fo the landward distance of the sampling site from the outfall and the capacity of
He eastern end of the pond to hold water before breeching the elevated riprap baneath the railroad brigge, the
timing of the ebb and flood tides were found to lag considerably from published tide charts of the area
{approximately 2-3 hours). Neat deploymentiretrieval times were amended to compensate for this tidal
difference. Tida!l information for each sampling event is given in Table 4-1. Upon completion of species
processing, nets were redeployed and retrieved until that particular sampling event was terminated.

Tabie 4-1 Tide Tables for Belmar

Tide Table for Belmar, New Jersey
April 13-15 and 27-29
May 1115

T

Date : High Tide High Tide | Low Tide Low Tide | Sunrise | Sunsat ; Moonrise | Moonset | Phase

4713/06 | 751am4.5 | 810pm 5.0 | 147am .1 | 155pm 0.2 | 621am | 733pm 750pm 750pm Fult

414/08 | B25am 4.4  84tpm B | 227am 0.1 228pm 0.3 | 81%am | 734pm B55pm 858pm

4/15/08 ; 858am 43  913pm 5.0 | 306am 0.1 | 302pm 0.3 | G18am 735pm | 1003pm | 1003pm

A727/06 | 729am 5.1 | 751pm 8.0 | 128am-0.8 | 131pm-0.5 | 600am 747pm 53%am 801pm New

4/28/06 | 818am 5.0 | 836pm 5.8 | 217am-0.6 | 217pm-04 | 559am 749pm &10am S18pm

4/26/05 | 00Tam 4.8 922pm 5.7 | 305am-0.5 | 302pm-0.2 | 558am 750pm 646am 1033pm

5/11/06 | 641am4.2 | 702pm 5.1 | 1236am 0.4 | 1238pm 0.4 | 544am 802pm 643pm 438am

512/06 | 721am4.3 | 737pm 53 | 120am Q2 | 117pm 04 = 543am 803pm 751pm 500am

5/13/08 | 758am 4.3 | 812pm 5.3 | 204am 0.1 | 157pm 04 | 542am 804pm 900pm 530am Full

5/14/06 | 83Bam 4.2 | 850pm 5.3 1 2468am 0.0 .| 237pm 04 | 541am | 805pm 1009pm 807am

5115/06 | 921am 4.1 | 932pm 52 | 328am0.0 | 318pm 0.5 | 540am | 806pm | 1 113pm 654am
Note: Tides are measured in feet from MLLW

in total, the fyke net was deployad 17 times for an estimated soak time of 204 hours. A total of 229 alewife and
ane (1) blueback herring were collected during all three (3) events. Table 4-2 gives number and type of herring
caught by event, batch weight, and percent mortality. Sampiing incurred a 28% total mortality for clupeid
species over the entire sampling period. Individual lengths and species condition prior to release are given in
Appendix D, Data Sheets. Further datails are in the Field book entries located in Appendix £,
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Table 4-2 2006 Herring Data at Wreck Pond by Sampling Event

7 4113106 - 4/15/06 113 0 73 36%
2 4727706 - 4129106 36 0 75 58%
3 5/11/06 - E/15/06 &0 r 78 5%  lincludes 1 bluaback

In addition to the target collection for alewife and blueback herring, ENSR processed, enumerated, weighed
{when applicable). measured, and identified all other collected species to the lowest practical taxonomica! level
{Appendix D}. A total of 16 other fish species, were collected during the surveys and include the following:
white perch (Morone americana), banded killifish (Fundulus diaphanus), striped killifish (Fundulus majalis),
mummichog (Fundulus heteroclitus), American eel (Anguilla rostrata), silverside (Menidia menidia), black
crappie (Pomoxis nigromaculgtus), golden shiner (Notemigonus crysoleucas), pumpkinseed {Lepomis
gibbosus), yellow perch {Perca flavescens), brown bullhead {Ameiurus nebulosus), brown trout (Salmo tutta),
chain pickrel (Esox niger), bluegill (Lepomis macrochirus), goldfish (Carassius auratus auratus), and large-
mouth bass (Microplerous saimoides). In addition to the above-iisted species, one (1) blue crab (Callinectes
sapidus), one (1) painted turtle (Chrysemys picta picta), and one (1) dead female river otter (Lutra canadensis)
weighing roughly 30 to 35 pounds were collected in the fyke net. The otter was discovered during the moming
net retrieval on May 12, 2006. The ofter was removed off-site and delivered to the NJDEP at the Nacote Creek
Field Station located in Port Republic, New Jersey for further analysis (as requested by Andrew Burnett of the
NJDEP Division of Fish and Wildlife). Total species count per net retrieval is displayed on Table 4-3 (Summary
of Sampling Results per Event).
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During each event, individual water quality measurements were taken near the cod-end of the net with a YS!
6920 mutti-probed water qualty meter and 650 MDS data logger. Water Qualily Data for each individual
sampiing event (every 12 hours} is given in Table 4-4.

Table 4-4 Wreck Pond Water Quality Data for Each Sampling Event 2008

ReporttWP Final Herring Report Oct & 2006.doc

Preliminary 4/11/2008 16:30 §4.90 38500 318.00 11.688 124.00 8.96

13t Net Set 4/12/2006 17:30 63.52 331.00 283.70 122.5 11.71 747 nia

WP041366001 4/113/2006 6:00 54.04 286.40 193.80 8.08 84.50 5.62 va
WPO41306002 | 4/13/2006 17.38 88 53 457.20 416.10 $.13 10110 7.34 10.40
WPO4 1406001 471442006 717 56.83 28930 | 227.30 £.68 63.70 7.28 4.00
WP041406002 |  4/14/2006 18:1 58.86 267 .80 216.30 9.33 92.40 7.34 3.80
WG4 1508001 4/15/2008 6:05 54,79 283.30 216.50 7.53 71.00 7.07 3.10
WP042808001 | 4/268/2006 1923 62.28 920800 | 7771.00 5.18 £.13 86.50 7.10 24.90
VWP0427068001 A[27/2006 7.37 5747 | 25118.00] 19910.00| 15.34 546 5840 7.24 14.70
WR042706002 | 4/27/2008 17.43 66.46 479.00 425.00 0.23 9.32 100.80 6.55 8.60
WPQ42806001 4/28/2008 6:37 56.27 8510.00 | 6635.00 4.76 8.28 81.80 7.08 11.80
WP042806002 | 4/28/2006 18.03 66.80 798.00 : 710.00 0.38 10.72 116.40 7.00 40.80
WPQ429C6001 4/29/2006 6:08 5568 565.00 42900 0.27 8.84 £4.30 5.98 11.00
WP(51006001 | 5/10/2006 1818 §7.82 | 14511.001 13093.00 8.45 11.98 138.10 8.36 11.10
WPO51106001 5/11/2006 6:33 §1.28 1 11710.00| 9754.00 8.71 8.02 85.10 7.38 31.20
WP051106G02 | 5/11/2006 18067 6261 558700 | 4731.00 3.04 10.84 114.20 8.18 18.80
WP0S1208001 5/12/2006 6:18 59.28 337.00 | 274.00 0.16 802 89.80 7.27 15.1G
WP051208002 | 5/12/2006 16:28 70.58 285.00 268.00 0.14 9.68 108.60 7.08 19.50
WP051306001 5/13/2006 B:59 6369 1731.0C 1 1486.60 0.88 7.18 75.60 6.85 13.80
WPOS13068002 | 5/13/2006 17:48 72,61 368.00 351.00 0.18 18,01 115.79 6.99 12.00
WP051408001 5/14/2006 9:25 6180 £216.00 | 4368300 2,82 8.42 87.60 7.28 11.50
WP051408002 | 5/14/2006 1545 88.83 707.00 646.0C 0.35 11.16 124.00 7.34 16.80
WPO51506001 5/15/2006 8:29 59.95 1586.00 | 1288.00 0.8 874 8810 7.29 11.40
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5.0 CONCLUSIONS

The core objective of ENSR's sampling program was to determine if the newly constructed 300-foot extansion
of Wreck Pond’s existing outfall pipe interrupted or deterred the natal migratory patterns of spawning alewife
and blueback herring. Since previous data enumerating alewife and blueback herring movement in Wreck
Pand are non-existent or anecdotai, baseline data for clupeid movement, abundance, and potential ageflength
distripution, as well as useful secondary information of cther fish species, was coliected during herring
spawning as a condition of the aforementioned NJDEP Permit.

Overall, the results and species coliected during the Spring 2008 survey indicate presence and mavement of
alewife and biueback herring within Wreck Pond and most likely the unhindered inshore/offshorg passage of
both species through the newly extended ouffall. However, the presence of alewife does nat necessarly verify
anadromous migratory movement within a waterbody., Based on the nature of zlewife biological fife histaory,
this species can exist in a jandlocked system (Scoft & Crossman 1973}, Due to the lack of historical data, it is
unknown if Wreck Pond can or does support such year round alewife residency. In contrast, there are no
known records of biueback herring existing solely in freshwater envirans, and therefore, presence of blueback
herring would indicate anadromous clupeid migration into Wreck Pond and use of the outfall structure during
spawning season. Since alewife and blueback ocour sympatrically, it is reasonable to assume that migratory
behavior would also be relatively sympatric. The confirmed presence of one blueback herring in Wreck Pond
substantiates that alewife collected are most fikely not part of a landlocked population but rather constitute an
inshore anadromous assemblage. This confirmation of an anadromous assemblage, in conjunction with
presence of both herring species, further demonstrates the unimpeded, inshore migratory movement of
clupeids from coastal waters, through the newly extended outfall, and upstream of Wreck Pond to natal
spawning grounds.

The collection and abundance of estuarine/marine forage species in areas of low or variable salinity (i.e. 18
Allantic silversides at the railroad bridge} are usually indicative to the presence of larger marine predatory
species in the area (Froese and Pauly, 2001). Due to their lintited salinity tolerance, presence and temporal
distribution for marine predatory species in areas of variable salinities like those confirmed at the sample site
would be restricted by tidal fluctuation. During ebb tide, distribution of predatory species wouid be limited to the
lower portions of the estuary or require unobstructed accessibility to offshore areas of uniform safinities.
Salinities recorded at the sample site would not support survivability of some marine predatory species for long
periods. Therefore, the presence of an available forage base at the collection site, in conjunction with variable
salinities, would indicate the need for larger, salinity dependent species to have access fo offshore waters.
Their assumed inshore/offshore movement further corroborates that clupeid migration through the newly
extended culvert is unimpeded. In addition to the presence of Atlantic silversides, presence of euryhaline or
other diadromous species (blue crabs, American eel, and white perch) could also be considered further

evidence to uninhibited fish passage through the outfall extension. '

Ancther objective of the survey was to quantify and determine i the amount of alewife or blueback herring
coliected represented a viable spawning run. A total of 229 alewife and one (1) blueback herring were
collected during the survey event, Since pre-construction, baseline data for Wreck Pond did not exist for
comparisan, it was difficult to determine if the number of alewife or biueback coliected differed nistorically or
could be categorized as a viable spawning run, Correspondence received from the New Jersey Bureau of
Marine Fisheries in August 2006 indicated the number of alewife collected was sizeable and that the large
number collected suggested the extended outfall was not an obstacle or hindrance to alewife migration.

JiProject\ Treveont12103.001\Task 400 &-1 Outaber 2008
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However, since only one blueback was collected, the NJDEP recommended that late season adult runs be
monitored in 2007. As stated earlier, in areas of sympatric accurence, there is a three to four week time
difference between alewife and blueback spawning runs. Spawning times can also extend through August as
long as temperatures remain below 27°C. Possible reasons why only one blusback was collected couid be
due to time of sampling, wind direction, water temperature, and the possibility that the pipe extension ninders
mass movement of biueback. The presence of a singie blueback does indicate the potential for uninhibited
passage but does net quantify the number of bluebacks that could potentially transit the area later in the
season. Further studies targeting and verifying blueback migration in Wreck Pond using both active and
passive collection technigues should be accomplished. Adgitional annual sampling may provide a comparison
for quantifying species presence.

in summary, even though the Spring 2006 survey does not guantify comparable abundance between pre- and
post construction of the outfali pipe extension, it does indicate movement of alewife and blueback within the
basin and most likely inshorefoffshore passage of clupeid species through the outfall. The relatively large
number of alewlfe caught in the fyke net shows that the extended outfall is not an impediment to their migraticn
into Wreck Pond, whereas the collection of a single blueback neither confirms nor denies species mass
movement into the waterbody. However, if presence is an indicator to unobstructed migration, then
outmigratior: of both juvenile alewife and biueback herring would foliow suit and not be obstructed {Don Byrne,
NJDEP, pers. comm. August, 2006). Based on recommendations received from the New Jersey Bureau of
Marine Fisheries (Don Byrne, NJDEP, pers. comm. August, 20086), sampling the fall cutmigration of juvenile
herring is not necessary because such movement can be inferred from the cument results. Additional annual
studies are necessary to document more completely the abundance, distribution, and migratory success of
those herring that may fransit the outfali pipe. Further water quality testing o determine head of tide and
species extent may be needed to pinpcint poly-, meso-, and oligohaline boundaries and further track spawning
success,
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Proposat for Client Name W TERNATTONAL

Aleksandr C. Modjeskl

Years Experience: 11
Technical Specialties

Aguatic Science

Benthic Ecology

316{b) Compiiance

Environmental Impact Assessments
Feasibility Studies

Monitoring Surveys

Species {dentification and Enumeration
Threatened and Endangered Species

Professional History

ENSR Corporation

The Louis Berger Group, Inc.
NJDEP Bureau of Marine Fisheries
Nacote Creek Research Facility
Forsythe National Refuge (USFWS)

Education

8 B.S. (Marine Biology, Richard Stockion College of New Jersey) Richard
Stockton College

Training

identification and Habitat of Freshwater Fisheries of the Northeast (2003)
CPR certified/ First Aid

GPS Mapping Trimble Pro XRS

Y51 68200/510 DM Environmental Monitoring System

Methodoiogy of Weitland Delineation Certification

Threatened and Endangered Species of Southem New Jersey

Stream Restoration and Bicengineering Concepts

FERC Environmental Compliance Training (2003)

Calling Amphibians Vocal Identification Training (2003)

Professional Registrations and Affiliations

QUPY USCG licensed boat captain (upgrading to 100 ton master’s license)
Coastal America/NJ Corporate Wetlands Restoration Partnership

Shark River Clean-up Coalition, Chair of Wildiife

Bradley Beach Environmental Commission {New Jersey)

Mid-Atlantic Coastal Lakes Commission

Association of State Wetland Managers - Member

Northeast Aquatic Planis Management Society — Member

North American Lake Management Society - Member

Use or disclosure of dala containad on this sheet is sublect (o the reslriction on the tie page of this proposal.
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Proposat for Client Name

Representative Project Experience

Conectiv Power Delivery, Essential Fish Habitat Assessment (EFH),
Muflica River, NJ. Task Manager and Senior Marine Ecologist that
performed an EFH Assessment along the proposed Cardiff to Oyster
Creek 203 KV transmission line crossing for the Mullica River (located
within the Jacques Cousteau NERR site) and for five other (5) tidal
waterbodies. Duties included analysis of NJDEP GIS Head-of-Tide
information, site visits and field observations, water quality assessment, field
report, and correspondence with the NJDEP Bureau of Tidelands and NMFS.
Based on his findings, it was determined that proposed work would not impact
Essential Fish Habitat or anadromous fish migration/spawning. NMFS
concured with his assessment and “no impact” conclusion.

Kinder Morgan Buckeye Pipeline Expansion Project Essential Fish
Habitat (EFH) Assessment, Rahway River, N.J. As Task Manager and Senior
Marine Ecologist, conducted an Essential Fish Habitat (EFH} Assessment for
the proposed installation of a 2.14-mile, 16-inch diameter pipeline acrass the
Rahway River and three tidally influenced tributaries {Ralph's Creek, Marshes
Creek, and Cross Creek). Conducted a field habitat assessment at each
proposed crossing to determine habitat type and general habitat quality,
substrate type, locations of fish passage impediments and cbstructions, water
quality, and extent and variance of salinity. Other duties included coordination
with NMFS and USACE, desktop research, and the quick-turn, completion of
EFH Assessment report.

Minerais Management Service, Environmental Report for Use of Federal
Offshore Sand for Beach Nourishment, New Jersey, Delaware, Maryland,
and Virginia. As project fisheries biologist, prepared various sections for an
Environmental Report (ER) by identifying and synthesizing all available
information and identifying and analyzing environmental issues and possible
mitigation for the use of Federal Outer Continental Shelf {OCS) sand, primarily
to offset severe coastal storm damage in the States of New Jersey, Delaware,
Maryland and Virginia. The compiled information was used during the
preparation of required National Environmental Policy Act (NEPA) documents to
support the issuance of noncompetitive leases for planned and emergency
nourishment projects. The information and analyses was also used to support
possible competitive lease sales for offshore aggregate resources.

Hill Wallack Attorneys at Law, Expert Fish Testimony and Litigation
Support, Hamilton Township, NJ. Senior Fisheries Scientist, expert
witness, and co-author of a Technical Review and Assessment Report
addressing permitting issues and fish passage fo anadromous and warm
water fisheries from the completed construction of single span bridge versus

Use or disclosure of data contained on this sheet is subject to the restriction on the e page of this propesal,
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the proposed construction of a dual cell box culvert over Watering Race
Branch located at the US Route 322 and US Route 50 interchange in Hamikton
Township, New Jersey. Provided expertise in benthic communities, warm
water and anadromous fish passage, regulatory compliance, construction
feasibility, fish migration, essential fish habitat (EFH), and stream morphology.
In addition, a habitat assessment upstream and downstream of the water
crossing was conducted o determine spawning sultability for clupeld species,
current speed, existing natural and anthropogenic fish impediments, water
quality. and availability of forage habitat.

Middlesex Counity River, Essential Fish Habitat (EFH) Assessment,
Basifore Memorial Bridge, Raritan, NJ. As primary aquatic scientist,
conducted an Essential Fish Habitat (EFH) Assessment for proposed
modifications to the fender system of the Basifone Memorial Bridge located 10.2
miles from the mouth of the Raritan River. Water quality surveys were
conducted to determine the exient of saltwater infrusion in order to determine
the possible ssasonal presence of juvenile federally managed species.

Hoagland Longo, Keitle Creek Habitat Assessment, Brick, NJ. Task
manager and Senior Aquatic Blologist that conducted a general stream
characterization and habital assessment upstream and downstream of the Brick
Boulevard Kettle Creek dual culvert crossing in Brick Township, Ocean County,
New Jersey. The purpose of the assessment was to determine if Kettle Creek
possessed similar morphological and physical characteristics comparable to
Watering Race Branch, located in Hamilton Township, Aflantic County, New
Jersey (ENSR, 2004), and therefore could have similar roadway crossing
culvert structures installed. Analysis of results was conducted to characterize
upstreamidownstream habitat suitability within the stream corridor relative to
warmwater and anadromous fish passage and utifization for spawning.

New Jersey Highway Authorily, Pine Creek Mitigation, Essential Fish
Habitat (EFH) Assessment, Middlesex County, NJ. As senior aquatic
scientist, conducted an Essential Fish Habitat (EFH) Assessment of a proposed
mitigation site along the Raritan River. Mitigation was proposed to compensate
for various rehabilitations and improvements to the Driscoll Bridge located along
the Garden State Parkway. The assessment determined that the proposed
project would not adversely affect anadromous fish migration, warmwater fish
spawning, or EFH managed species. The USACE and NMFS concurred with
these findings.

Conectiv Power Delivery, Environmental Assessment, Cedar to Ship
Bottom, NJ. Project Manager/Senior Environmental Scientist and co-author of
an EA for the proposed upgrading of two transmission fines originating in

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this praposal.
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Stafford Township, New Jersey with ferminus in Ship Bottom, New Jersey,
Primary environmental issues included impacts to SAV habitat, EFH, HAPC,
T&E species, navigation, recreational and commercial fisheries, benthic
communities, and shore birds. Duties included identifying and synthesizing all
existing information, identifying and analyzing environmental issues of concemn
associated with the installation of the proposed cables, analyzing the possibility
of installation alternatives, attending agency and project meetings, and
recommending mitigative measures for cable installation. Also addressed NJAC
7.7k special areas (CZM) and prepared/submitied waterfront development
permit, one-fee Tideland's License, and USCAE Nationwide #3 and #12.

Hoffman Springs, Fisheries Survey Oversight, Lynn Township, PA.
Ongaing fisheries studies conducted by Moffman Springs for brook and brown
trout along Ontelaunee Creek indicated that the stream classification for this
particular stretch was not of “exceptional vaiue”. In an attempt to reclassify the
stream for “exceptional value”, the Pennsylvania Fish and Boat Commission
(FBC) conducted Mark/Recapture Surveys for brook and brown trout alony
Ontelaunee Creek located in Lynn Township, Pennsylvania. Capt. Al Modjeski
of ENSR Corporation was present at each sampling event to observe/record
collection and fish processing methodology to ensure that data was correct
and to refay information on variations in methodology and sampling duration to
that of previous studies. Based on the data collected, variations in
methodology, and his oversight of sampling, it was determined that the strearm
was not of “exceptional value” and current plant operations could remain
unchanged,

Fish Distribution Study, Southern NC and $.C. Research associate with Dr.
Rudolph Arndt and Fred C. Rohde (NC Division of Marine Fisheries). Collected,
identified, enumerated, and logged aquatic and herpetological specimens for
engoing research dealing with freshwater fish distribution in the North and South
Carolina coastal plain and piedmont regions. Drainages and associated
tributaries inventoried included the Waccamaw, Little Pee Dee, Pee Dee,
Savannah, and Cape Fear Rivers. Fish species of interest included three
species of madioms, banded pygmy sunfish, and brook silverside. Used alectro-
shocker and varied sampling techniques. Assisted in identifying and
documenting extensions to known ranges for brook silversides.

Athens Generating Plant 316(b) Compliance and Icth yoplankton
Entrainment Survey, Athens, New York. Senior Aquatic Scientist that
performed icthyoplankton enfrainment sampling as part of 316(b) compliance for
the newly constructed Athens Generating Plant iocated along the Hudson River.
Sampling was conducted on a 24-hour basis. A pump system was constructed
to allow for a 2-hour sampling event in which intake water was filtered through a

Use or disciosurs of data confained on this sheat is subject o the restriction on the titie page of this proposat.
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plankton net to determine entrainment percentage. In addition, water quality was
also determined.

Reliant Energy, Inc., 316(b} Proposal for Information Collection (PIC), PA,
OH, NY. Senior Aquatic Scientist and major contributor to the development of
PICSs for three Generating Plants. To meet IM&E performance goals under the
Section 316(b) Phase il Rule for each station, responsibilties included
development of impingement and entrainment mortality sampling plans for
individual stations, historical background research and ambient data collection,
and determination of site-specific Best Technology Available (BTA).

Mad River Relocation Study - Fisherigs Analysis, Waterbury, CT. As
primary aguatic scientist, conducted a desktop analysis of the potential impacts
of rerouting a segment of the Mad River located in Waterbury, Connecticut,
Impacts to cold-water fisheries, recreational fisheries, anadromous fish
migration and spawning, macroinvertebrate communities, and varied
microhabitats associated with riverine ecosystems were identified and analyzed
to determine the feasibility for relocation and determire minimal impacts.
Possible mitigation and restoration plans for the relocated segment were
proposed for the site to heip promote a stable environment suitable to
anadromous spawning for the Atlantic salmon upon relocation approval.

Great Spring Waters of America Habitat Assessment. Aquatic Biologist for
Hoffman Springs habitat evaluation including fish, macroinvertebrates and water
chemistry. Targeted species included brook and brown trout. Sampling
equipment inciuded D-net and electrofisher. Lehigh County, Pennsyivania

Use or gisclosure of data contained on this sheet is subject to the resirction on the title page of this proposat.

Forr: Letterst

June, 2008

sFulf Namer Page 5




Appendix B

New Jersey Scientific Collections Permit




Jox §. Conzine

Covermgr

. . - Date Issued 03/29/056
é’{ﬂi? i?{ .‘:‘;i’uf w_‘jPi 5?&} Number: (636¢
DHEPARTMENT GF ENVIRONMENTAL PROTECTION
Division of Fish & Wildlife
P, O, Box 406
Trenton, N.J. 086250400
David Chanda, Acting Director
apfishandvwildiife com

03/29/06 to 12/31/06

SCIENTIFIC COLLECTING PERMIT

TO WHOM IT MAY CONCERN:

Under provisions of New Jeréey Statutes Annotated Title 23:4-52, permission is hereby
given o;

Captain Aleksandr C. Modjeski, ENSR Corporation, 20 New FEngland Avenue,
Piscataway, NJ 68834 to collect river herring, (alewife and blueback) and other estuarine
fish species that may use the outfall structure (see attached scope of work) from Wreck
Pond. Gear to be used will be 1 fyke net with 25° to 30" wings, 5 hoops with 2 throats 4°
high with 4’x4” opening, mesh size will be between 1” to 1.5” stretched set in Wreck
Pond. No vessels will be used.

1

" “This permit i3 subject, but not Tintited to, the following conditions:

The person(s) named herein shall have this permit in their possession when
collecting scientific specimens in marine, fresh, or estuarine waters of the State
and must present it upon request to any official or citizen.

The holder of this permit shall notify the Marine Law Enforcement Region Office
of his/her scientific collecting activities in any of the State's marine, fresh, or
estuarine waters at least 24 hours in advance of their activities. Notification can
be made in writing to the Marine Enforcement Office, P.O. Box 418, Port
Republic, NJ 08241, or by calling 605-748-2050.

A report of the organisms collected (species, numbers, specific location where
taken, dates of sampling) or a final report for the study for which the permit is
requested shall be sent to the Administrator, Marine Fisheries, P.O. Box 400,
Trenton, NJ 08625, within four (4) weeks of the expiration date or upon request
for permit renewal, whichever is earlier.

The provisions of this permit may not apply to any of the species listed by the

United States Government as endangered.  Special provisions may apply for
certain of these endangered species.

New Jersey iy An Equal Oppernenity Employer ®  Prinwd on Recyeled Faper and Recyedable

Lisa P Jackson
Coimmissinnes

R e s




LA

This permit does not convey {he right to trespass.

Violation by the permittee or subsidiary permit holders of any condition of the
permit or any state law or regulation promulgated pursuant to NJ.S.A. 23 or S0or
NJIAC. 7:25 or 7:25A shall render this permit midl and void and subject all
parties to prosecution in addition to permit revocation UpoR CORVICUON.
Applications for future permits may also be denied.

The holder of this Scientific Collecting Permit is also required to have in his‘her
possession a "Special Permit for Research” from the Division of Watershed
Management, Bureau of Marine Water Monitoriag, P.O. Box 405, Leeds Point,
NJ 08227, prior to the taking of shelifish (clams, oysters, mussels) for scientific
purposes from the marine or estuarme waters of the State that are designated
"prohibited,” "Special Restricted,” or "Seasonal Special Restricted” (NISA
58:24.3, and NJAC 7:12-2). A chart of these designated waters may be
obtained from the Bureau of Marine Water Monitoring.

Y4
L/{_’%ﬂ:x&;fjf V"l rst

Thomas W. McCloy, Adméyﬁ%éfator
Marine Fisheries Adminisgcation

‘Marine Enforcement Regiod Office

Mark Doblebower, Chief, Bureau of Law Enforcement
Lt. Roy Bubigkeit, NJ State Police
Marion Petruzzi, Bureau of Marine Water Monitoring

Subsidiary Student or Employee Permit Holders:

Melissa Smith
James Alderson
Jon Senchisen
Gretchen Mattes
Jeff Holzer
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Photo Log




ENSR l AECOM

Photo 1: View showing signs posted at sampling location stating “Scientific Research — Do Not Tamper
With Nets”. Contact phone numbers including 1-800-WARN-DEP and the direct contact number for the
ENSR project manager were listed.

Photo 2: View looking west from beneath the railroad bridge showing a typical fyke net set at low tide.
Cod end of the net is attached to the anchored post seen near the orange buoy,

Appendix C Phote Log.dos 1
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ENSR | AECOM

Photo 5: View looking at rocks placed to anchor the lead-iine of net wings. Float line was attached to
beaims of bridge. White spray paint was used to mark net placement and track net tampering.

Photo 6: View showing ENSR staff deploying net at ebb tide.

Appardix C Photo Log.doc 3
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ENSR | AECOM

Phota 7: View showing ENSR staff working with fyke net to carefully remove fish from cod end of the
net. Fish were placed in semi-submerged orange baskets during processing to increase survivability.

Photo 8: View showing fish collected immediately post net retrieval. Fish were gently shaken into cod
end while still remaining partially submerged in order to reduce mortality during pracessing.

Appendix C Photo Log.due 4
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ENSR { AECOM

partially submerged orange haskets to increase survivability.

Appandix © Phot Log.doc 5
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ENSR | AECOM

Photo 11: View showing water quality measurements taken via a multi-prebed YS! Environmental
Moniitoring 8ystem. Measurement parameters included conductivity, specific conductivity, salinity,
dissolved oxygen, temperature, pH, and turbidity,

Pnoto 12: A live alewife collected during smpling prior to release back ino the syste.

Appendix © Photo Log.dos B
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ENSR ! AECOM

Phato 13: White.perch of varying lengths were collected throughout each sampling event. Gloves were
worn to protect the surveyor and to decrease loss of scales on clupeid species.

Photo 14: View looking at examples of common species collected including Atlantic siiversides,
murnimiichogs, banded killifish, and striped killifish.

Appendix C Phete Log.doc 7
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-

Photo 15: View showing representative size of a collected silverside.

Proto 16! Freshwater species collected included 2 brown buflheads and a yellow perch, Other

freshwater species collected included brown trout, largemouth bass, goldfish, pumpkinseed, and black

crappie.

Appencix C Proto Log.dac 8

Qotobar 2006
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Data Sheets
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