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EXECUTIVE SUMMARY

Under a grant provided in 2007 by the New England Interstate Water Pollution Control
Commission (NEIWPCC) in partnership with the New York-New Jersey Harbor Estuary
Program (HEP), Weston Solutions Inc. (Weston®) has prepared this Fish Passage Feasibility
Evaluation of the Rahway River Water Supply Dam in Rahway, New Jersey (NJ), focusing on
recommendations and data gaps identified during the Final Preliminary Fish Passage Feasibility
Evaluation for the Rahway River Water Supply Dam, Rahway, New Jersey (Weston, March
2006). The Water Supply Dam is located on the Rahway River immediately south of the Union
County Rahway River Park and encompasses HEP restoration sites AK3J and AK3K. These
locations were previously identified by the HEP as high priority restoration sites. The dam is
operated by United Water, Inc. who leases the facility from the City of Rahway.

The objective of this evaluation was to conduct continued assessment of the feasibility of
anadromous and catadromous fish passage at the Rahway Water Supply Dam in Rahway, NJ.
Specifically, this evaluation focused on the recommendations from the 2006 Preliminary
Feasibility Evaluation, including preparation of a Conceptual Design and 30 % Cost Estimate.

The study herein indicates that while there are hurdles to the potential installation of a fish ladder
at the Water Supply Dam location, the project is generally feasible. Based on the previous
investigations conducted by New Jersey Department of Environmental Protection (NJDEP), the
United States Army Corps of Engineers (USACE), and the fishery survey conducted by Weston
in the spring of 2008, the most important biological issue affecting this project is the apparent
lack of currently migrating anadromous fish to the proposed project river reach. This finding is
consistent with other observations made in recent years elsewhere within the Rahway River, as
well as other urban rivers in the northern portion of the state (Shawn Crouse, NJDEP Division of
Fish and Wildlife, personal communication). Because of these trends, significant efforts in the
Northeast region of the United States have been undertaken, and indicate that stocking and
imprinting of fish may be a viable means of restoring runs of anadromous fish to the river.
Section 4.0 of this report provides information regarding river herring stocking programs
throughout the Northeast region.

Other specific obstacles that need to be overcome include potential alteration of the United States
Geological Survey (USGS) gage station downstream of the Water Supply Dam, as well as
construction issues related to the presence and location of buried underground utilities within the
path of both proposed fish ladder design alternatives. If these concerns are sufficiently
addressed, the project is likely to be successful and meet restoration-based fish passage goals
while allowing the dam to operate in its current capacity.

Following approval of this Feasibility Evaluation by regulatory agencies and stakeholders, a lead
agency needs to be confirmed, and construction funds raised in order to conduct the engineering,
permitting, and construction activities presented in the conceptual design and in the
recommendations section of the report. The bypass and steeppass fish ladder design alternatives
are currently estimated to cost approximately $300,000 for the bypass channel alternative and
$408,000 for the steeppass alternative.
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1. INTRODUCTION

The New England Interstate Water Pollution Control Commission (NEIWPCC), in partnership
with the New York-New Jersey Harbor Estuary Program (HEP), has provided funding for
Weston Solutions Inc. (Weston®) to conduct additional field studies, coordination activities, and
conceptual restoration design services for potential fish passage improvements at the Rahway
River Water Supply Dam, Rahway, New Jersey (NJ). The project is supported by the Rahway
River Association (RRA), the County of Union, NJ, the City of Rahway, NJ, and United Water,
Inc., the Water Supply Dam operator.

This project builds on work conducted with grant for $15,000 from the New York-New Jersey
HEP in 2005 for a preliminary evaluation of this HEP site as a potential fish ladder location.
Weston provided a $15,000 matching contribution for that effort, which included several
elements including project planning, collection and review of existing data, a preliminary
underground utility search, a topographic survey of the site, geotechnical borings and analysis,
and a screening evaluation of fish passage alternatives. These efforts resulted in the Final
Preliminary Fish Passage Feasibility Evaluation for the Rahway River Water Supply Dam
(Weston, 2006). In 2007, Weston, on behalf of the RRA, was awarded a second HEP grant in
the amount of $60,000 to satisfy data gaps identified in the initial 2005 and 2006 studies, and to
prepare a conceptual design and 30% construction cost estimate. This report describes the
results of the work conducted under the 2007 NEIWPCC/HEP grant.

1.1 OBJECTIVE

The objective of this evaluation was to further assess the feasibility and prepare a conceptual
design plan for restoration of anadromous and catadromous fish passage at the Rahway River
Water Supply Dam, Rahway, NJ. Specifically, in the Final Preliminary Fish Passage
Feasibility Evaluation (Weston, 2006), Weston identified several additional steps necessary to
further evaluate the proposed designs and develop a conceptual design plan:

1) Conduct a more detailed underground utility survey aimed at determining whether it is
feasible to engineer fish passage by excavating around the eastern side of the dam;

2) Conduct a fish survey in the Rahway River to confirm reports that anadromous and
catadromous fish species are present during expected spawning migration periods;

3) Coordination with the New Jersey Department of Environmental Protection (NJDEP)
Office of Dam Safety regarding potential issues with the proposed fish ladder
construction;

4) Determination of a long-term owner of the proposed fish ladder;

5) Coordination with the United Stated Geological Survey (USGS) regarding the gauging
station located downstream of the Water Supply Dam;

6) Identify permitting requirements and conduct initial coordination with NJDEP Permit
Coordination and Environmental Review Program regarding potential issues with the
proposed fish ladder construction;

7) Conduct a threatened, endangered, and protected species search of the project site and
surrounding habitats;

8) Conduct an archeological and historical assessment of the project area; and

9) Prepare a Conceptual Design and 30% Cost Estimate.
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1.2 BACKGROUND

The Rahway River drains a watershed of roughly 41 square miles and includes portions of
Middlesex, Union, and Essex counties. The river is 24 miles long, originating in Springfield, NJ
and flowing to Linden, NJ where it drains into the Arthur Kill. The proposed fish ladder location
is approximately six miles upstream from the Rahway River’s confluence with the Arthur Kill
and approximately one mile from the head of tide. Historically, the Rahway River was a
spawning home river utilized by several anadromous fish species (Durkas 1992). There are now
several dams that block the seasonal migration of these fish up the Rahway River. According to
the Carl Alderson of the National Marine Fisheries Service (NMFS) (personal communication),
the most downstream obstruction on the Rahway River, and the subject of this feasibility
evaluation, is the Rahway Water Supply Dam. The dam is operated by United Water, Inc.
(United Water) who leases the property from Union County. As shown in Figure 1, the dam is
located on the Rahway River at HEP restoration sites AK3J and AK3K, immediately south of the
Union County Rahway River Park. These restoration sites were previously identified by the HEP
as high priority restoration sites.

The Rahway Water Supply Dam (Appendix 1) is a weir-type design and consists of several
linear “gates” which are raised or lowered according to water levels in the Rahway River. The
dam is approximately 70 feet wide and constructed of concrete, steel, and wooden gates. Water
behind the dam is used as a source of drinking water for the city of Rahway, NJ. The dam has a
hydraulic head of approximately 2 feet. Photos of the dam and the surrounding area can be seen
in Appendix 1, Photos 1 and 2. The dam has acted as an obstruction to upstream fish passage
since the 1900s.

Prior to this investigation, fish had previously been reported gathering at the dam during the time
frame in which spawning anadromous fish would be expected to be ascending the river (James
Lynch, RRA, personal communication). Based on the literature, the primary suspected species
targeted for upstream passage at the Rahway River Water Supply Dam are alewife (Alosa
pseudoharengus), blueback herring (Alosa aestivalis), gizzard shad (Dorosoma cepedianum),
white perch (Morone Americana) and American eel (Anguilla rostrata) (Able 1998; Durkas
1992). Alewife and blueback herring are collectively referred to as river herring due to their
similarity in appearance, range, and life histories. River herring, gizzard shad, and white perch
are all anadromous fish species (i.e., adults spawn in freshwater; juveniles migrate to marine
environments where they grow to sexual maturity); whereas American eel are catadromous
(adults spawn in the marine environment; the young migrate to freshwater habitats where they
grow to sexual maturity) (Able, 1998).

River herring and gizzard shad are members of the family Clupeidae (herrings and shads). In NJ,
adult herring migrate from the ocean to freshwater spawning areas from early spring through
early summer (Able, 1998). After hatching, young-of-the-year fish typically remain in
freshwater nursery habitats for several months prior to migrating to estuarine and eventually
marine environments to grow and mature. After reaching sexual maturity, the adults return to
their natal streams to spawn.

The ultimate purpose of this project is to allow native anadromous and catadromous fish
populations to reach potential upstream spawning areas in the Rahway River which are currently
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inaccessible. Regionally, anadromous and catadromous fish populations have undergone
dramatic decreases over the past several decades (Durkas, 1992). A significant reason identified
by fisheries experts for historical population declines is the placement of dams or other
obstructions that prohibit upstream passage to fresh water spawning grounds (ASMFC, 1999).

The installation of a fish ladder at the Rahway Water Supply Dam could be a first step in
restoring the fishery in this section of the river and could lead to further efforts upstream.
Additional impediments to a fish passage are located 0.8 miles upstream of the Rahway Water
Supply Dam at Jackson’s Pond, followed by another 1.3 miles upstream at Bloodgoods Pond
(Figure 1). A fish ladder was previously constructed by the Union County Parks Department at
the Robinson Branch of the Rahway River.

In March 2006, Weston presented the results of the initial investigation in the Final Preliminary
Fish Passage Feasibility Evaluation for the Rahway River Water Supply Dam, Rahway, New
Jersey. The study indicated that two proposed fish passage alternatives (steep-pass, and bypass
ramp) are potentially feasible and would meet the project’s fish passage goals while allowing the
dam to operate in its current capacity.

The remainder of this report details the work conducted under the NEIWPCC/HEP 2007 grant
which includes the evaluation and assessment of recommendations previously provided in the
Preliminary Feasibility Evaluation (Weston, 2006).

2. METHODOLOGY

In accordance with the project scope of work (SOW), a number of tasks were completed for this
evaluation to determine the feasibility of fish passage restoration at the site. These tasks,
described in the following sections, include:

Detailed utility search;

Fisheries survey;

Coordination with the NJDEP Office of Dam Safety;
Stakeholder meeting;

Long-term owner determination;

USGS gauging station coordination;

Permitting pre-application coordination;

Endangered and threatened species survey;

Cultural resources survey; and

Preparation of a conceptual design and 30% cost estimate.

2.1 DETAILED UTILITY SEARCH

The preliminary investigation (Weston, 2006) indicated that in-stream attachment of a ladder to
the dam was not feasible, since the dam is a weir-type dam that United Water is required to
adjust in order to maintain minimum flows in the river during summer months. Therefore the
only viable alternatives for ladder construction would involve bypassing the dam entirely, using
the adjacent eastern bank. A preliminary utility search was conducted in 2005 which indicated
the presence of several buried utilities within the adjacent earthen bank proposed to be
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excavated. The presence of these utilities would complicate if not preclude installation of a fish
ladder, so the size, type and vertical extent of the buried utilities required additional investigation
in order to determine the ultimate feasibility of a ladder.

Building on the results of the initial utility location, Inframap, Corp. was contracted by Weston
to perform a ‘potholing” and magnetometer investigation in order to determine the exact
horizontal and vertical location, depth, type and likely ownership of the existing underground
utilities that may cause potential issues with the construction of the proposed fish ladder.
Subsurface utility location was conducted June 2-4, 2008 by way of the air/vacuum test hole
excavation (i.e., potholing) and magnetometry survey. A total of nine test holes were performed
based on the previous (2005) identification of underground utilities. The results of the potholing
were used in conjunction with the magnetometer survey results being performed concurrently to
identify, map and flag the underground utility locations. Weston performed oversight of these
activities to ensure quality, consistency and safety.

2.2 FISHERIES SURVEY

The objective of the fisheries survey was to establish whether suitable populations of
anadromous fish are present in the area to warrant construction of a fish ladder, or whether
reintroduction of fish stocks may be required. A secondary objective was to determine the
upstream extent of any anadromous fish that may be presently negotiating the dam.

Prior to commencement of sampling activities, a Scientific Collection Permit Application was
submitted to the NJ Division of Fish and Wildlife. The scientific collection permit was received
on May 2, 2008 (Attachment 1).

A total of four fish collection sampling events were conducted (May 1, May 8, May 15, and May
29, 2008). One sampling event was conducted below each of the USGS gage station, Water
Supply Dam, Jacksons Park Dam, and Bloodgoods Dam (Figure 2). Additionally, two visual
inspections were conducted at the USGS gage station and Water Supply Dam prior to actual
sampling activities (April 18 and April 26, 2008). A summary of these sampling events is
provided in Table 1.

Each of the four sampling events was performed to monitor anadromous fish populations during
the peak of the seasonal migration period (April — June). Backpack electrofishing and seining
methods were employed during each of the sampling events. Sampling methods followed those
detailed in the approved April 30, 2008 Quality Assurance Project Plan (Weston, 2008) which is
provided as Attachment 2.

During electroshocking efforts, a portion of the river immediately downstream of each of the
four sampled dams was sampled in sections consisting of a 15-minute run focusing on shoreline
habitat. The collected specimens were placed in a live well and processed following completion
of each run. All captured fish were identified by species and measured in length and weight.
Additional information collected during each timed survey included the date, location, capture
method, weather, crew members, and miscellaneous comments. Log books were completed
during each survey. Seines were also used to trap fish by surrounding and concentrating them to
shoreline areas. The seine net used was 50 feet (ft) or 100 ft in length by 6 ft in depth with a
collection bag in the middle.
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During each sampling event, one ichthyoplankton sample was collected using a 90 centimeter
(cm) wide, 2.5 meter (m) long, and a mesh size of 153microns net. The ichthyoplankton sample
was then sent to a subcontracted laboratory (Normendeau Associates, Inc.) for taxonomy.

2.3 COORDINATION WITH THE NJDEP OFFICE OF DAM SAFETY

Weston conducted a review of the NJDEP Dam Safety Standards N.J.A.C. 7:20, as there is a
potential of modifying the water flow at the Water Supply Dam if a fish ladder is constructed.
Weston also conducted a telephone interview on July 25, 2008 with the NJDEP Bureau of Dam
Safety & Flood Control representative, Jillian Lawrence, to inquire about permit requirements.

24  STAKEHOLDER MEETING

The goal of this task was to assemble the project stakeholders, review the project scope of work,
discuss the anticipated schedule, and identify any significant issues or concerns that could affect
implementation of the project. The meeting was held on March 13, 2008 onsite and within the
Rahway River Park maintenance building. Meeting attendees included:

Jim Lynch - RRA

Daniel Bernier - Union County

Carl Alderson - National Oceanic & Atmospheric Administration (NOAA)
David Bean - NJDEP

Bryan Marsh - United States Fish & Wildlife Service (USFWS)

Mark Jaworski - Weston

Russell Furnari - Corporate Wetlands Restoration Partnership (CWRP)
Cindy Solomon - City of Rahway

John Ludington - United Water

2.5 LONG-TERM OWNER DETERMINATION

A long-term owner and project sponsor for maintenance and operation of the fish ladder will
need to be secured before proceeding to project construction. The property where the proposed
fish ladder would be constructed is owned by the City of Rahway and located adjacent to the
Rahway River Park (owned and maintained by Union County). Weston facilitated discussions
with the City of Rahway to confirm that they would serve as the long-term owner of any
constructed fish ladder.

26  USGS GAGING STATION COORDINATION

A USGS gage station (# 01395000, Rahway River at Rahway) is located approximately 0.36
miles downstream of the Rahway River Water Supply Dam where the proposed fish ladder
would be installed. Weston contacted Robert Reiser (Chief of the USGS Hydrologic Data
Assessment Program) to address any potential problems this project could cause to (or
encounter) because of the gage station.
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During initial fish collection activities, it was determined that fish passage at the actual gage
station itself could be an obstacle to fish passage. As such, sampling below the gage station was
incorporated into the fish survey by way of both observation and sampling.

2.7 PERMITTING PRE-APPLICATION MEETINGS

In order to determine the necessary permits and requirements for construction of a fish ladder at
the site, Weston coordinated with the NJDEP. A Readiness Checklist was attained from the
NJDEP Permit Coordination and Environmental Review Program. This checklist assists in
making the determination of whether the proposed project will meet the NJDEP technical and
policy requirements or if a more complicated review and/or modifications to the project would
be considered necessary. Once a Readiness Checklist is reviewed by the NJDEP, a request can
be made to establish a permit coordination and pre-application team by submitting a completed
Permit Identification Form which includes site maps, wetland boundaries and development ideas.
A pre-application meeting would then be commenced.

A Readiness Checklist was completed by Weston and was reviewed by NJDEP.
2.8 ENDANGERED AND THREATENED SPECIES SURVEY

Weston contacted the NJDEP Office of Natural Lands Management and requested a
determination of whether any endangered or threatened species are known or suspected to exist
within the project area. A Natural Heritage Data Request Form was sent to this office along with
a USGS topographic map delineating the area of interest.

29 CULTURAL RESOURCES SURVEY

In order to determine if the Rahway River Water Supply Dam fish ladder project footprint has
any known cultural or archaeological concerns Weston contacted the NJDEP Historical
Preservation Office (HPO) to review their files, if any, for the area of interest. The NJDEP HPO
then reviewed the project area against their files and topographic maps of the locations of known
historic properties. Each of the properties identified on the HPO maps has an individual file
containing specific information about each property. Many files contain HPO office opinions
about the property, report information, property information, photographs, and maps.

2.10 FISH LADDER CONCEPTUAL DESIGN AND 30% COST ESTIMATE

Based on the field data collected and reviewed by our engineers and fisheries biologists, Weston
engaged, Interfluve Inc., an expert in fish ladder design and construction firm, to prepare a
conceptual design and initial cost estimate. This conceptual design was developed based on the
two ladder designs proposed in the Preliminary Feasibility Evaluation and provided both plan
and cross-section views.

Included in the conceptual design is a 30% cost estimate for the work. This estimate was
developed based upon the data gathered during the field and desk-top activities of this
investigation and will provide the basis for establishing future construction funding sources. The
cost estimate includes the following elements: plans, engineering design and specifications,
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mobilization/demobilization, erosion and sediment controls, construction, relocation of
underground utilities, permitting, and project management.

3. RESULTS
3.1 DETAILED UTILITY SEARCH

Complete results of the June 2008 subsurface utility survey performed by Inframap Inc. are
provided in Attachment 3. Figure 3 illustrates the locations and results of the nine test holes.
The survey indicated that a number of underground utilities cross beneath the proposed fish
ladder pathway. Table 2 presents a summary of each of the underground utilities identified.

Based on the preliminary designs for the proposed fish ladder (see Section 3.10) seven
underground utilities may need to be eliminated or moved. These utilities include five electrical
conduits and two electrical ducts that run to, or around, the eastern end of the Water Supply
Dam, and one 15-inch storm drain that drains to the Rahway River approximately 30 feet south
of the dam. The five electrical conduits are each approximately 2-3 inches in diameter. Each
electrical duct is each approximately 8-inches-square in extent. It is highly likely that since these
electrical ducts and conduits are less than 3 feet below ground surface that they will need to be
relocated. They could be moved to another underground location beyond the extent of the
ladder, or could potentially be raised above grade with approval from the utility provider. The
storm drain may be able to be altered to drain directly into the fish ladder depending on the
ultimate construction design of the ladder.

The three water utilities (e.g., the 36-inch water main upstream of the dam, the 6-inch water pipe,
and the 10-inch water pipe) are not expected to impact the proposed project due to their depth
below ground surface and, in the case of the 6- and 10-inch water lines, their distance
downstream from the proposed fish ladder installation. As a result, they would not need to be
relocated.

Based on the analysis of the utilities and the path of the proposed excavation area, Weston has
concluded that while the subsurface electrical and stormwater utilities will most likely have to be
relocated, the more significant water underground utility lines are not likely to constrain or
preclude the construction of the proposed fish ladder.

3.2 FISHERIES SURVEY

Weston was granted a scientific collection permit from the NJDEP Division of Fish and Wildlife
to sample the waters below the Rahway River USGS gage station, Rahway Water Supply Dam,
Jacksons Park Dam, and Bloodgoods Pond Dam using electrofishing, seining, and
ichthyoplankton sampling to collect blueback herring, alewife, and gizzard shad (Figure 2).

Weston conducted one sampling event at each of the selected locations (Table 1). Table 3
presents a summary of the fish collection results. During the four sampling events, there were no
visual observations of river herring, nor were any collected. Fish collected were representative
of typical fish communities within the Rahway River. Below the USGS gage station, as well as
below the Water Supply Dam, the community was dominated by American eel (Anguilla
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rostrata), white sucker (Catostomus commersoni), and pumpkinseed (Lepomis gibbosus). These
three species were also present below Bloodgoods Dam and the Jackson Park Dam; however,
tessellated darters (Etheostoma olmstedi) were the dominant species in these two areas.

A two-minute haul with the ichthyoplankton net was done at the USGS gage station, the Water
Supply Dam, Jackson Park Pond and Bloodgoods Pond Dam. The samples were identified,
enumerated and classified on their life stage by Normandeau Associates, Inc. Table 4 provides
the summary of the results for each of the sampling locations. River herring were found at both
the Water Supply Dam (egg stage) and the Bloodgoods Pond Dam (both egg and juvenile stage).
While it is conceivable that river herring eggs could be found below the Water Supply Dam, it is
highly unlikely that any river herring eggs or juveniles were found below Bloodgoods Pond Dam
unless they were from stocking or other non-native spawning activities. Regardless, the presence
of fish eggs and juveniles below these dams are promising in regards to the likelihood of
favorable spawning conditions.

Based on the lack of positive identification of adult river herring during sampling activities, the
project stakeholders agreed that stocking the Rahway River with adult, juvenile, or larval river
herring may be a feasible and recommended step in restoring migratory fish runs to this portion
of the river. As such, research and personal interviews were held with numerous fisheries
experts with respect to their migratory fish stocking experience. Section 4 provides a summary
of this research.

3.3 COORDINATION WITH THE NJDEP OFFICE OF DAM SAFETY

Based on the conversation with an NJDEP Office of Dam Safety representative, Jillian
Lawrence, it is unlikely that the proposed ladder design would pose a threat to the Water Supply
Dam. However, in order to move the project forward, a NJDEP Dam Safety Permit would be
required if there were to be any form of modifications to the dam structure. Since there would be
a probable modification of the concrete retaining wall along the northern bank, a NJDEP Dam
Safety Permit would be required for this project. The application would be reviewed by the
NJDEP Office of Dam Safety along with any documentation pertinent to the dam. The dam
information is retained by the Bureau. Following the Bureau review of the application, the
permit is then forwarded to the USFWS for final review and approval. A facsimile from the
NJDEP Office of Dam Safety was transmitted on July 25, 2008, summarizing the requirements
for the application and contact information for the USFWS (Attachment 4).

34  STAKEHOLDER MEETING

The goals of the meeting (e.g., assembling the project stakeholders, reviewing the project scope
of work, and discussing the anticipated schedule) was met and no significant project
implementation issues were identified. One additional matter discussed included the potential
use of money collected by the State of New Jersey in Natural Resources Damages (NRD) claims
to help fund the future construction of the Rahway River fish ladder.

3.5 LONG-TERM OWNER DETERMINATION

In a letter dated March 31, 2009 and addressed to the National Marine Fisheries Service, Mayor
James Kennedy of the City of Rahway confirmed that the City would be willing to take
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ownership of and maintain a fish ladder structure if constructed. A letter indicating City of
Rahway’s support is provided in Attachment 5. Coordination with the City of Rahway would be
required throughout the planning and construction phase. Post-construction operation and
maintenance plans (as applicable) would need to be prepared as part of the project.

3.6 USGS GAGING STATION COORDINATION

There is a USGS gaging station located approximately 1,000 feet downstream of the proposed
fish ladder. USGS determined that the proposed fish ladder would not affect the operation of the
gage station # 01395000. However, during site visits to the gage station, it was determined that
in its existing state the gage station weir itself likes serves as an impediment to anadromous fish
passage. Discussion of the project with Robert Reiser, Chief of the USGS Hydrologic Data
Assessment Program, resulted in a letter in support of it (Attachment 6) for the project. Mr.
Reiser noted that while the gage station is currently operating, the USGS would be willing to
review and if agreeable approve and oversee modifications to the gage station weir in order to
provide passage opportunities for anadromous (and catadromous fish).  Specifically, the
proposed modification would entail a v-type notch in the center of the weir to allow flow to pass
through the weir at all water levels with sufficient flow characteristics to allow fish passage.
USGS has committed to work with the project team in order to find a suitable solution for the
proposed fish passage restoration efforts.

3.7 PERMITTING PRE-APPLICATION MEETINGS

The Office of Permit Coordination and Environmental Review (PCER) of the NJDEP reviewed
the Readiness Checklist that Weston submitted. The following requirements were detailed in the
NJDEP review of the project Readiness Checklist:

e The NJDEP Division of Fish, Game and Wildlife has no impending issues with the
project.

e Recommendations for the proposed project made by the NJ Historic Preservation Office
include:
o All plans for materials and design are made compatible with the Union County
Park Systems Historic District;
o Consultation to be made with the Landscape Architect for the Union County; and,
0 The State of New Jersey review of the project under Section 106 of the National
Historic Preservation Act, facilitated by the involvement of a historic preservation
consultant in the project planning process.

e Requirements for the proposed project made by the NJDEP Department of Land Use
Regulation include:
0 Freshwater Wetlands permit N.J.A.C. 7:7A-5.16 ,if applicable, or an individual
permit or transition area waiver; and
0 Flood Hazard permit N.J.A.C. 7:13-7.2(a)7, or an individual permit.

Based on the review and comments provided by NJDEP (Attachment 7), it was determined that a
pre-application meeting is not required at the current time. When the actual project is proposed
for construction, the NJDEP PCER recommends that a Permit Identification Form be completed
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and a pre-application meeting with a permit coordination and pre-application team be requested.
The meeting would provide the determination of the required permits, develop a permit schedule,
and facilitate the permit process. Subsequent to this meeting, the permits would be issued.

3.8 ENDANGERED AND THREATENED SPECIES SURVEY

In February of 2008, Weston received a response from the NJDEP Office of Natural Lands
Management (ONLM) in regards to the search of the Nature Heritage Database in relation to the
proposed project area (Attachment 8). The search was completed based on the boundaries of the
project site provided to NDJEP ONLM.

There was no record for occurrences of any rare wildlife on or within 0.25 miles of the site based
on information within the Nature Heritage Database and the Landscape Project. NJDEP ONLM
also performed a search for any rare plant species or ecological communities. The database does
not have any records of documented rare plant species or ecological communities on or within
0.25 miles of the site. A list of rare species and ecological communities that have been found in
Union County was provided with the intent that if suitable habitat is present at the site, these
species may be present (Attachment 8).

3.9 CULTURAL RESOURCES SURVEY

The Rahway River fish ladder project is located in the Perth Amboy Quadrangle 7.5 Minute
Topographic map (Attachment 9). Review of cultural and historic sites on this quadrangle by
NJDEP HPO personnel identified two historical properties within the proposed project footprint.
These properties are the Rahway River Park (ID# 2713) and Rahway River Parkway Historic
District (ID# 4079). A copy of the property files that correspond to these cultural/historic sites is
provided in Attachment 9.

The Rahway River Park was designed in 1929 by Olmstead Brothers and included the first
public outdoor bathing complex in the county. Its inclusion in the National Register for Historic
Places was based on its significance in Community Planning and Social/Humanitarian
movements in the state. The Rahway River Park file contained a consultation from the NJDEP
HPO (October 14, 1980) regarding renovation/restoration of the Rahway River Pool and Bath
House located approximately 750 feet to the northeast of the Water Supply Dam. The
consultation indicated that the proposed project would not have an adverse affect on the Rahway
River Park. Additionally, this consultation noted that no subterranean cultural resources were
identified in association with this project.

The Rahway River Parkway is a historic greenway system following the Rahway River through a
considerable portion within Union County. This parkway provided a cross link between the
entire Union County Park system and included the actual Rahway River Park itself (noted
above). The parkway had numerous purposes including restoring the Rahway River as a natural
aquifer (which is used for drinking water today), preserving fish and wildlife, providing
recreation to county residents as well as the ecological link between numerous other county
parks. The Historic District file contained a report completed by Richard Grubb and Associates,
Inc. in June 2002, which investigated the cultural resources of the area related to the Route 82
bridge replacement (located approximately 6 miles upstream of the Water Supply Dam). The

L:\Rahway Fish Ladder\2007 Grant - NEIWPCC\Reports\Final\Final Feasibility Evaluation Report.doc 11



WESTEN

L /SOLUTIONS]

report states that “no significant archaeological resources were recovered during the
archaeological survey.”

These two properties were the only two cultural or historical sites identified by the HPO that are
located in the proposed project footprint. Based on this information, there are no anticipated
cultural or historical resource issues at the Rahway River Water Supply Dam fish ladder project
area that will be affected.

3.10 FISH LADDER CONCEPTUAL DESIGN AND 30% COST ESTIMATE

Appendix B provides conceptual design plans for the two feasible fish ladder alternatives for the
project as identified in the Preliminary Feasibility Study (Weston, 2006). Drawings 2, 3 and 5
provide the overall plan, detail, and cross sections views, respectively, of the bypass channel
alternative. Drawings 4 and 6 provide the plan and detail/cross section views of the concrete
channel based steeppass alternative.

In order to successfully pass fish, the ladder must meet a few critical criteria. The most
important aspect of a fish ladder is its entrance. This is because the barrier that is blocking the
upstream migration pathway imposes an entirely new stress on the fish (Clay 1995). As such,
the entrance should be as easy to find as possible. Therefore, the proposed ladder entrance has
been shown as close to the dam face as reasonably feasible. The effect of this is to decrease the
amount of area the migrating fish need to search in order to locate a passable flow. Secondly, the
ladder slope, or grade, should be low enough to allow passage by the target migratory species, in
this case primarily river herring.

Generally, bypass channel alternatives are aesthetically pleasing and, when constructed correctly,
can require little or no maintenance. As can be seen in drawings 2 and 3, some cut back of the
ladder is required in the bypass channel scenario since the slope at the proposed site is too steep
to allow the fish to ascend. Several grade scenarios have been presented in drawing 2.
Generally the lower grades (green and blue colored paths) allow the easiest fish passage, while
the higher grades may be slightly more difficult for the fish to pass. As such, drawing 3 presents
a plan view of one option of bypass channel configuration. However, in this configuration, the
overall length of the ladder is constrained by the presence of the water storage structure (seen to
the north of the Water Supply Dam) as well as underground utilities in the area. Therefore,
higher grade scenarios (3.8% or 3.9%, colored yellow and magenta, respectively) may be the
more suitable scenario for this location. This would be determined during actual fish ladder
engineering design.

Drawings 4 and 6 present the more conventional steeppass fish ladder design. In this case the
steeppass ladder would be placed within a constructed concrete channel. The individual baffles
within the steeppass ladder allow for higher grade changes (up to 20%) than a bypass channel
scenario. Steeppass models have been shown to effectively pass migratory fish, such as river
herring, and are typically easier to install with lower flow requirements.

Cost estimates for both alternatives were prepared and are currently estimated at $300,000 for
the bypass channel alternative and $408,000 for the steeppass alternative (Tables 5 and 6).
These costs include plans, engineering design and specifications, mobilization/demobilization,
erosion and sediment controls, construction, relocation of underground utilities, permitting, and
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project management. Detailed cost estimation back-up is provided in Attachment 10. Post-
construction monitoring of fish populations is not included and would cost an additional $30,000
- $60,000 over a 3-year period.

4, EVALUATION AND APPLICABILITY OF RIVER HERRING
STOCKING PROGRAMS

River herring stocks occupy East Coast rivers and coastal waters and are a multi-state resource
playing a significant role in the sustainability of our ecological food chain. In August 2008, the
Atlantic State Marine Fisheries Commission (ASMFC) issued Draft Amendment 2 to the
Interstate Fishery Management Plan (FMP) for River Herring for public review and comment.
This Draft Amendment describes proposed requirements for population and bycatch monitoring
and presents numerous potential commercial and recreational management measures. According
the ASMFC, the Draft Amendment has been developed in response to widespread concern
regarding the decline of river herring stocks. ASMFC reported that over a twenty year period,
commercial landings of river herring dropped by 90% from 13.6 million pounds in 1985 to 1.33
million pounds in 2004. In 2007, declines continued with Commission member States reporting
river herring landings of approximately 1.1 million pounds.

In response to the declining stocks, four states (Massachusetts, Rhode Island, Connecticut, and
North Carolina) acted independently and closed their river herring fisheries. The Draft
Amendment proposes several management measures to address these concerns and ensure the
survival and enhancement of depressed stocks or the maintenance of presently stable stocks.
According to the ASMFC, “The Draft Amendment proposes mandatory data and bycatch
monitoring provisions, as well as options to close fisheries by river system or establish a
coastwide moratorium on the river herring fishery. Specific commercial measures include area
closures, escapement provisions, and landings reductions by river systems, as well as limited
access. Recreational measures include recreational license/permit, limiting recreational harvest
by the days of the week, coastwide creel limit, gear restrictions, and area or seasonal closures by
river system.”

These measures illustrate the importance of applying standardized management techniques for
the restoration of this important fishery. Restocking of river herring in urban rivers such as the
Rahway River may represent one component to increasing their populations in coastal waters,
and to be effective would require that other elements affecting the population be addressed
including sediment and water quality in New Jersey’s urban rivers.

4.1  OPINIONS ON THE EFFECTIVENESS OF RIVER HERRING RESTOCKING
To better understand how fisheries professionals view the effectiveness of River Herring
restocking to restore historic populations, Weston contact several professionals who are actively

involved with river herring and other anadromous fish restocking efforts including:

e Steve Gephard - Supervising Fisheries Biologist, Connecticut Department of
Environmental Protection (CTDEP) — 860.447.4316
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e Jim Cummins - Interstate Commission on the Potomac River Basin (ICPRB) -
301.984.1908

e Mark Boriek - Principal Fisheries Biologist, New Jersey Department of Environmental
Protection, Northern New Jersey Section — 908.236.2118

e Chris Smith - Fisheries Biologist, New Jersey Department of Environmental Protection
(NJDEP) — 856.629.4950

e Marit Larson - Senior Project Manager Natural Resources Group, City of New York
Department of Parks & Recreation — 212.360.1415

These discussions indicated that the parties have experienced varying degrees of success with
river herring restocking efforts. The general consensus was that inconsistent monitoring of post-
river herring restocking efforts has resulted on data gaps on the quantities of fish that have re-
populated targeted river systems. The most obvious success stories reported were the projects
where no, or very minimal, runs existed pre-stocking, and where river herring populations were
restored or dramatically rebounded. An example of this level of success was experienced during
the Latimer Brook River Herring Restoration Project in East Lyme, CT where (according to
Steve Gephard of CTDEP) river herring populations were totally restored by restocking. Other
projects like the Batsto River in NJ have not seen such dramatic improvements despite the
transplantation of several hundred river herring from the Mullica River to the Batsto River.
According to Chris Smith of the NJDEP, the runs have not improved and have actually declined
over the past few years.

NJ’s efforts to date have primarily been limited to southern NJ and have included the Great Egg
Harbor River, the Batstso River, and the Cooper River. Although large populations of river
herring have been documented in the Great Egg Harbor River, these runs are considered
“pioneer” runs that have existed for an extended period of time, and were enhanced by fish
passage improvements as compared to restocking efforts (personal communication, Chris Smith,
NJDEP). The results of restocking efforts on the Cooper River have reportedly been
inconclusive, although river herring populations have improved at the first of three fish passages
installed along the river. River herring from the Maurice River were used for the Cooper River
restocking.

Also, some State-led restocking programs are much more aggressive than others. Steve Gephard
of the CTDEP described numerous restocking projects, both past and current, that his group has
successfully performed. Some projects extend back to the 1980°s while others (including the
Bronx River Project in NY where the CTDEP provided the river herring used in their restocking
program) occurred within the past few years. In their April 2008 Fishery Bulletin, CTDEP
described three alewife restocking projects currently ongoing in CT.

The techniques for restocking river herring have also varied. A large majority of CT’s efforts
have included the capturing of 200 to 400 river herring during early spring migrations in March
and April and transporting them via truck for release in the targeted river system. According the
Steve Gephard of CTDEP, the benefits of this technique is that the fish larvae are fertilized and
hatched within the targeted river, perhaps improving their acclimation and “imprinting” the
juveniles so they know where to return in 3-5 years to spawn.
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Techniques used in the attempt to restore river herring populations in the Anacostia River
(Maryland) focused primarily on the incubation and hatching of river herring in a State-run fish
hatchery. This technique included the capture of broodstock (group of sexually mature
individuals for breeding purposes), the fertilization of eggs, the incubation to the larval stage,
and transportation for release into the Anacostia River. According to Jim Cummins of the
ICPRB, one of the benefits of this restocking technique is that it releases millions of larval staged
river herring into the target river system during each restocking effort.

4.2 EXAMPLE RESTOCKING EFFORTS

Many State and Local agencies along the Atlantic Coast have initiated river herring restocking
projects. Attachment 11 includes a listing and brief description of river herring restocking
projects throughout the northeastern United States. It was assembled in 2004 by the City of New
York, Parks and Recreation, Natural Resource Group and published in document entitled Phase
1 Final Report, Fish Passage Needs and Feasibility Assessment, March 2004. Additional
updated river herring repopulation project summaries, obtained through literary review, journal
articles, and internet searches are provided below.

4.2.1 Project Name: Anacostia Tributary System River Herring Monitoring/
Reconnaissance Larval Stocking Project

Duration of Restocking Program: 5 years (2000 through 2004)

Project Overview: To compensate for impacts to wetlands and submerged aquatic vegetation in
the replacement of the Woodrow Wilson Bridge in Maryland, one of the mitigation projects
included restoration of migratory river herring to historical spawning areas in the Anacostia
watershed. In 2000 a larval river herring stocking program was initiated through the Anacostia
Fish Passage Working Group (AFPWG). According to a report entitled Spring 2004 Anacostia
Tributary System River Herring Monitoring/Reconnaissance and Larval Stocking Project, over
the 5 year program, approximately 13.5 million larval river herring were reared and stocked in
the Anacostia River.

Restocking Methodology: The assemblage of Alewife and
Blueback broodstock involved the yearly collection of
approximately 100 ripe females from Maryland Rivers over a 4-6
week period. According to the report entitled Spring 2004
Anacostia Tributary System River Herring
Monitoring/Reconnaissance and Larval Stocking Project
prepared by the ICPRB, “At all broodstock collections, ripe
females were collected and stripped of eggs into shaded bowls
containing ambient stream water temperature. Eggs from alewife
herring were kept separate from blueback herring and each set of eggs was fertilized by milt
from males of the appropriate species. A minimum of 0.15 L of fertilized eggs per sampling
event was required for incubation. Fertilized eggs were allowed to sit in darkened buckets for
approximately 45 minutes, then packaged with battery powered aerators at ambient stream
temperature, and delivered promptly to the Maryland Department of Natural Resource’s
(MDDNR’s) Joseph H. Manning Fish Hatchery located approximately 40 miles away in Charles
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County, Maryland. Through a cooperative agreement with MDDNR, the fertilized eggs were
incubated to yolk sac-stage larvae before they were released.”

According to the same report: “In preparation for incubation, the eggs were separated by adding
20 grams of salt (NaCl) and 0.375 grams of tannic acid into 5 liters of water. A few drops of de-
foamer were added and the mixture agitated and aerated for 6-7 minutes. To clear the eggs, they
were extracted from the above mixture, rinsed with well-water and then were added to another
solution of 20 grams of salt (NaCl), 15 grams of Urea, and 5 liters of water. De-foamer was
added, and the mixture agitated/aerated for 6-7 minutes more. The eggs were then rinsed and
transferred to incubation containers, which are constantly refreshed with cool fresh well water.
Over an approximately 5 to 10 day period, the eggs were incubated and hatched to a larval stage,
after which approximate counts of viable eggs and pre-stock larvae survival rates. After eggs had
hatched, the larvae were transported in covered, black, 5-gallon containers from the hatchery
back to the Anacostia five stocking sites. The Anacostia stocking locations included five major
Anacostia tributary sites”.

Restocking Results:  According to 2009 personal
communications with Jim Cummins of the ICPRB, the
restocking results were inconclusive as river herring
populations varied and fluctuated from year to vyear,
depending on the sampling location. Also, the ICPRB project
ended in 2004 and river herring population reconnaissance
| studies ceased. Recently, only limited ichthyoplankton
B studies have been reportedly conducted by others to comply
. with State regulatory requirements stipulated in the Woodrow

- Wilson Bridge project permits. However, Mr. Cummins
reported that he believes that the recent coast-wide declines in river herring populations have
likely negatively impacted their restocking efforts.

For More Information: Interstate Commission on the Potomac River Basin
6110 Executive Blvd Suite 300
Rockville, M.D. 20852
Www.potomacriver.org
Contact: Jim Cummins
301.984.1908

4.2.2 Project Name: River Herring Restoration Project, Bronx River, NYC
Duration Of Stocking Program: 2 years (2006 and 2007)

Project Overview: In the Spring of 2003, the New York City’s Department of Parks and
Recreation, Natural Resources Group (NRG) and Lehman College began work under a National
Oceanic and Atmospheric Administration (NOAA) Regional Partnership Grant to study the
feasibility of restoring diadromous fish to the Bronx River in New York City. According to a
report entitled Phase 1 Final Report, Fish Passage Needs and the Feasibility Assessment March
2004, prepared by the City of New York, Parks and Recreation, for the project, “The approach
was to investigate historical fisheries and river conditions, assess existing fish conditions, and
evaluate existing environmental factors.” River herring were the focus of the study and based on
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information collected, the study team concluded “that river herring could survive, reproduce,
provide recruitment of a river population, and help increase faunal diversity in the river”. To
pursue their reintroduction, several steps were recommended in the 2004 Report including the
implementation of a fish stocking program to “jump start” river herring establishment in the
river.

Based on discussions in 2009 with the City of New York, Parks and Recreation and with the
CTDEP, alewife, a species of river herring, were first reintroduced to the Bronx River (at the
Bronx Zoo) on March 21, 2006. A second release occurred in April 2007 using river herring
captured from Bride’s Brook in East Lyme, CT. Monitoring to determine if adult alewife are
returning to the Bronx River and document the initial success of the program are scheduled for
spring 2009.

Restocking Methodology: In March 2006 and April 2007 approximately 200 and 400 alewife,
respectively were captured and transported via truck by the CTDEP’s Inland Fisheries Division
to the Bronx River for release. The river herring reportedly came from Bride’s Brook in CT
where strong river herring runs remain. Reportedly, spawning : s

of the river herring in the Bronx River began in April 2006
following the first release. The fertilized eggs eventually
hatched into larvae and then shortly into juveniles. At
approximately 2 inches in length, the juveniles began
“popping” through the water surface and could be seen in
August and September feeding (NYC Dept. of Parks). Based
on factors including water temperature and day length, the
juvenile fish began their migration from the Bronx River to the
sea in the fall of each respective year.

According to the NYC Parks and Recreation, the alewife seen in 2006 will return between 2009
and 2011 as adults to spawn and continue the cycle.

Restocking Results: According to Marit Larson of NYC Parks and Recreation, the alewife
restocking results are inconclusive but additional data will be obtained shortly. Extensive
monitoring will be conducted in the spring 2009 to document the potential return of alewife to
the Bronx River. Recently, due to new regulations adopted by New York State Division of
Environmental Conservation (NYSDEC) that restrict out-of-state importations and release of
fish into NY State waters, no restocking efforts could be conducted in 2008 or will likely be
conducted in 2009.

For More Information: Marit Larson
Project Manager
City of New York Parks and Recreation
Natural Resources Group
212-360-1415
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5. SUMMARY

This evaluation addressed the following objectives, mentioned as outlined in the Preliminary
Feasibility Evaluation (Weston, 2006).

1) Conduct a detailed underground utility survey aimed at determining whether it is feasible
to engineer fish passage by excavating around the eastern side of the dam;

A detailed underground utility survey was conducted, and while several utilities were
detected in the vicinity of the proposed ladder, Weston concludes that a fish ladder can be
successfully engineered and constructed at the Water Supply Dam.

2) Conduct a fish survey in the Rahway River to confirm reports that anadromous and
catadromous fish species are present during expected spawning migration periods;

A fish survey was conducted in Spring 2008 using seining and electroshocking methods and
results indicated American eel are present during migration. While no river herring were
detected, ichthyoplankton from resident fish, as well as potential river herring, were detected
at the Water Supply Dam and upstream of the dam.

3) Coordinate with the NJDEP Office of Dam Safety regarding potential issues with the
proposed fish ladder construction;

Weston coordinated with the NJDEP Office of Dam Safety personnel and determined that
the fish ladder could be constructed and would not interfere with dam safety. However,
NJDEP Freshwater Wetlands and Flood Hazard Area permits will be required.

4) Determine long-term owner of the proposed fish ladder;

The suggested long-term owner of the City of Rahway which owns the adjacent land. A letter
describing the City’s commitment to own, operate and maintain the fish ladder once
constructed is provided in Attachment 5. Coordination with the City would be required
throughout the planning and construction phase.  Post-construction operation and
maintenance plans (as applicable) would need to be prepared and adhered to as part of the
project.

5) Coordinate with the USGS regarding the gaging station located downstream of the Water
Supply Dam;

According to USGS, the gaging station located 1,000 feet downstream of the proposed
ladder, would not be affected by the construction of the proposed fish ladder. However,
during site visits to the gage station, it was determined that in its existing state the gage
station weir itself likes serves as an impediment to anadromous fish passage. USGS would
be willing to review, and if agreeable, approve and oversee modifications to the gage station
weir in order to provide passage opportunities for anadromous (and catadromous fish).
Specifically, the proposed modification would entail a v-type notch in the center of the weir
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to allow flow to pass through the weir at all water levels with sufficient flow characteristics
to allow fish passage.

6) Identify permitting requirements and conduct initial coordination with the NJDEP Permit
Coordination and Environmental Review Program regarding potential issues with the
proposed fish ladder construction;

Weston contacted NJDEP and found that Freshwater Wetlands and Flood Hazard Area
permits are required for construction of the fish ladder. Based on the review and comments
provided by NJDEP (Attachment 7), it was determined that a pre-application meeting is not
required at the current time.

7) Conduct a threatened, endangered, and protected species search of the project site and
surrounding habitats;

Weston contacted the Natural Heritage Program who indicated that there are no records of
State or Federally threatened or endangered species that would be impacted from
construction of a fish ladder.

8) Conduct an archeological and historical assessment of the project area;

Weston contacted the State Historic Preservation Office who found no records or historical,
archaeological or submerged archaeological structures that would be affected by
construction of a fish ladder.

9) Prepare a Conceptual Design and 30% Cost Estimate.

The conceptual design and 30% cost estimate are attached; total project cost is estimated at

between $300,000 for a bypass channel design up to an estimated $408,000 for a steeppass
design.

6. RECOMMENDATIONS AND PATH FORWARD

In order to take this project the next step towards construction, the following tasks should be
conducted:

Identification of Additional Funding Sources — Preliminary funding sources have already
begun to be identified through the NOAA, Damage Assessment and Restoration Program,
however, based on the cost estimate (Section 3.10), additional funds will need to be identified.

Hydrologic Modeling — In order to assess potential impacts that construction of the proposed
fish ladder may cause to the flow characteristics on the Rahway River system, hydraulic and
hydrologic analysis and modeling will need to be performed. To assist in the study, it is
recommended that the Federal Emergency Management Agency (FEMA) be contacted for the
backup information for the City of Rahway Flood Insurance Study (FIS). The information
would be used to construct a hydraulic model (i.e., HEC-RAS) for the river reach that includes
the Water Supply Dam. A HEC-RAS model is designed to perform one-dimensional hydraulic
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calculations for a full network of natural and constructed channels. This model could be
modified to include the fish passage and re-analyzed to evaluate any impact on flooding caused
by the project. Importantly, the HEC-RAS model could be used to compare existing and future
conditions.

Permitting — Based on the results obtained in Sections 3.3 and 3.7, the following two NJDEP
permits will be needed for the proposed project:

o Freshwater Wetlands permit N.J.A.C. 7:7A-5.16, if applicable, or an individual permit or
transition area waiver; and
e Flood Hazard permit N.J.A.C. 7:13-7.2(a)7, or an individual permit.

Design Drawings and Specifications — An important scope of work needed to bring the subject
project to construction would be the preparation of design drawings and specifications describing
construction details and requirements. In this task, engineers would work with project biologists
to design a fish ladder that will accommodate target fish species while conforming to site
constraints. It is anticipated that almost all of the information collected to date including river
hydraulics, geotechnical conditions, biological data, and regulatory requirements would be
synthesized and translated into project drawings and written specifications needed for
construction.

It is likely that drawings, specifications, and cost estimates for construction would be prepared at
progressing level of completeness and will include submittals at the 60%, 90% and 100% stages.
The design would be based on the conceptual plans developed in this evaluation (Section 3.10).
The drawings and specifications may be reviewed by USEPA or other delegated authority. Once
the 100% design is completed and construction funding secured, a bidding package would be
assembled and bids solicited from qualified contractors. The project owner (as identified in
Section 3.5) would be responsible for entering into the construction agreement with the
contractor. Engineering oversight would likely be a key component to ensure the project is built
to specification.
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Table 1
Fish Sampling Summary
Fish Passage Feasibility Study
Rahway River, Rahway, New Jersey

Date Location Sampling Methods Comments

- USGS Gage Station
April 18, 2008 Visual Inspection No anadromous fish observed.
- Water Supply Dam

- USGS Gage Station
April 26, 2008 Visual Inspection No anadromous fish observed.
- Water Supply Dam

Icthyoplankton Sample Collection
May 1, 2008 - USGS Gage Station Seining No anadromous fish observed.
Electrofishing

Icthyoplankton Sample Collection

- Water Supply Dam Seining
May 8, 2008 Electrofishing No anadromous fish observed.
- USGS Gage Station Visual Inspection
Icthyoplankton Sample Collection
- Jackson Park Dam Seining
Electrofishing -
May 15, 2008 - USGS Gage Station No anadromous fish observed.

Visual Inspection
- Water Supply Dam

Icthyoplankton Sample Collection
-Bloodgoods Pond Dam Seining

Electrofishing .
May 29, 2008 - USGS Gage Station No anadromous fish observed.

Visual Inspection

- Water Supply Dam
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Table 2
Underground Utility Survey Summary
Fish Passage Feasibility Study
Rahway River, Rahway, New Jersey

Type of Utility Description gi%hhngﬂéfrig’g Direction Comments
North northwest from the east end of the
Electric Conduit|3-inch diameter steel conduit 1.50 Water Supply Dam
East southeast from the east end of the
Electric Conduit|3-inch diameter steel conduit 1.63 Water Supply Dam
East southeast from the east end of the Will likely need to be
Electric Duct  [8.5-inch concrete duct 1.84 Water Supply Dam moved/replaced due to shallow
Electric Conduit|3, 2-inch diameter steel conduits 2.14 Supply Dam location of the utility.
North-south, approximately 30 feet
Storm Drain 15 inch diameter reinforced concrete 2.55 southeast of Water Supply Dam
Northwest approximately 15 feet to the east
Electric Duct  |6.5-inch concrete duct 2.69 end of the Water Supply Dam
Northeast, approximately 60 feet southeast
Water 10-inch diameter cast iron pipe 6.28 of Water Supply Dam
Northeast, approximately 75 feet southeast
Water 6-inch diameter cast iron pipe 8.64 of Water Supply Dam Should not be a cause for concern.
Northeast, approximately 50 feet northwest
Water 36-inch diameter concrete cylinder 11.89 of Water Supply Dam
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Table 3

Fish Collection Summary
Fish Passage Feasibility Study
Rahway River, Rahway, New Jersey

Collection Location Genus Species Common Name Allulecls Comments
Captured
USGS Gage Station - Below
Catostomus commersoni White sucker 7 In addition, numerous American eels were shocked but not collected.
Anguilla rostrata American eel 2
Lepomis gibbosus Pumpkinseed 2
Anguilla rostrata American eel 2
Lepomis gulosus Warmouth 1
Water Supply Dam - Below
Catostomus commersoni White sucker 3 In addition, approximately 40 American eels, 5 Sunfish, and a Brook trout were shocked
Lepomis gibbosus Pumpkinseed 3 but not collected.
Jackson Park Pond - Below
Etheostoma olmstedi Tessellated darter 33 In addition, approximately 40 American eels were observed while shocking but not
Anguilla rostrata American eel 10 collected.
Lepomis gibbosus Pumpkinseed 3
Catostomus commersoni White sucker 1
Lepomis macrochirus Bluegill 1
Bloodgoods Pond Dam - Below
Etheostoma olmstedi Tessellated darter 55 In addition, approximately 60 American eels, ranging from elver to 2 ft. in length, were
Lepomis macrochirus Bluegill 10 observed while shocking but were not collected
Anguilla rostrata American eel 5
Lepomis gibbosus Pumpkinseed 4
Notropis pronce Swallowtail shiner 3
Catostomus commersoni White sucker 3
Fundulus diaphanus Banded killifish 2
Notropis pronce Swallotail shiner 1
Fundulus diaphanus Banded killifish 1
Lepomis gulosus Warmouth 1
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Table 4
Icthyoplankton Identification Summary
Fish Passage Feasibility Study
Rahway River, Rahway, New Jersey

Collection Location Genus Species | Common Name |Quantity Comments

Catostomus commersoni White sucker Larvae; 16-17mm
Pseudopleuronectes | americanus Winter flounder Larvae; 3.6mm; Normandeau Associates, Inc. 2nd stage

Alosa Sp. River herring Egg
Morone americana White perch E

Unknown egg cluster Egg

Morone americana White perch E

Alosa 5p. River herring g Eg;mandeau Associates, Inc. third stage
Pomoxis sp. Crappie 2 Larvae; 4.5, 5.5mm
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Table 5
Bypass Channel Cost Estimate
Fish Passage Feasibility Study

Rahway River, Rahway, New Jersey

Task Description QTY Units Total

Plans $ 112,600

01.. .0010.0 [Health & Safety Plan 1|LS $ 8,958
01.. .0040.0 |QA/QC Plan 1|LS $ 9,702
01.. .0050.0 [Coordination and Meetings 1|LS $ 11,160
01.. .0060.0 |[Engineering Design and Specifications 1|LS $ 40,000
01.. .0070.0 [Hydrologic Modeling 1|LS $ 20,000
01.. .0080.0 |Final Report 1|LS $ 22,780
Mobilization/Demobilization $ 13,835

02.. .0070.0 [Mobilization & Demabilization 1[LS $ 9,435
02.. .0080.0 |Survey and Stake-out 1|LS $ 4,400
E & S Controls $ 26,235

03.. .0005.0 |Clear & Grub 1]LS $ 8,096
03.. .0110.0 [E & S Controls 1|LS $ 11,660
03.. .0120.0 [Stabilized Construction Entrance 1[LS $ 6,479
Construction $ 54,168

04.. .0130.0 |Excavation 540]|cy $ 15,579
04.. .0135.0 |[Place Controlled Base 415|cy $ 14,147
04.. .0137.0 [Place Boulders and Cobbles 65|cy $ 13,442
04.. .0140.0 [Plantings (Allowance) 1|LS $ 11,000
Relocate Utilities (Allowance) $ 25,000

05.. .0010.0 |Relocate Utilities (Allowance) 1|LS $ 25,000
Permitting $ 20,000

06.. .0150.0 |Permitting 1]LS $ 20,000
Project Management $ 48,440

07.. .0150.0 |Field Office 15|DY $ 20,550
07.. .0160.0 |Home Office 5]wk $ 27,890
Total $ 300,278
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ATTACHMENT 2

Quality Assurance Project Plan
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ATTACHMENT 3

Underground Utility Survey Report
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ATTACHMENT 4

Dam Safety Permit Application
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ATTACHMENT 5

Union County Support Letter
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ATTACHMENT 6

USGS Concurrence Letter
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ATTACHMENT 7

Permit Coordination and Environmental Review Program Response
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ATTACHMENT 8

Natural Heritage Data Response Letter
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ATTACHMENT 9

Cultural Resources Survey Results
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ATTACHMENT 10

Cost Estimate Documentation
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ATTACHMENT 11

River Herring Stocking Programs Summary
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