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EXECUTIVE SUMMARY 
 
Under a grant provided in 2007 by the United States Environmental Protection Agency (USEPA) 
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 completed in March 2006 (Weston, 2006).  The 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 following recommendations from the 2006 
Preliminary Feasibility Evaluation, including preparation of a Conceptual Design and 30 % Cost 
Estimate. 
 
The study indicated 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 in the 
spring of 2008, the most important biological issue is the apparent lack of currently migrating 
anadromous fish to the proposed project river reach.  This observation is consistent with what 
has been observed 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 this region have been 
undertaken by numerous parties indicating 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 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, cost estimate and 
recommendations (Section 6). 
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1. INTRODUCTION 
 
The United States Environmental Protection Agency (USEPA) New York-New Jersey Harbor 
Estuary Program (HEP), in coordination with the New England Interstate Water Pollution 
Control Commission (NEIWPCC), 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. 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 
Harbor Estuary Program (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 Rahway River 
Association (RAA), was awarded a second HEP grant in the amount of $60,000 to satisfy data 
gaps identified in the initial 2005 and 2006 study, and to prepare a conceptual design and 30% 
construction cost estimate.  This report describes the results of the work conducted under the 
2007 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, New Jersey.  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; 
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8) Conduct an archeological and historical assessment of the project area; and  
9) Prepare a Conceptual Design and 30% Cost Estimate. 

 
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 6 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. 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, New Jersey.  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 turn of the century. 
 
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, Rahway River Association, 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 
New Jersey, 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. 
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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 
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 fish passage are located 0.8 mile 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 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 
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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 
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 2 May 2008 (Attachment 1). 
 
A total of four fish collection sampling events were conducted (May 1, May 8, May 15, and May 
29).  One sampling event was conducted below each of the USGS gage station, Water Supply 
Dam, Jacksons Park Dam, and Bloodgoods Dam (Figure 2).  An additional two visual 
inspections were conducted at the USGS gage station and Water Supply Dam prior to actual 
sampling activities (April 18 and April 26).  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 30 April 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 
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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.  
 
During each sampling event, one ichthyoplankton sample was collected using a 90cm wide, 2.5m 
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. 
 
2.4 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 March 13, 2008 onsite and within the 
Rahway River Park maintenance building.  Meeting attendees included: 
 

• Jim Lynch - (Rahway River Association) 
• Daniel Bernier - (Union County) 
• Carl Alderson - (NOAA)          
• David Bean - (NJDEP) 
• Bryan Marsh - (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 Union County, and located adjacent to the Rahway 
River Park (owned and maintained by Union County).  Weston facilitated discussions with 
Union County (Dan Bernier, Assistant Director of the Parks and Community Renewal) to 
determine whether the County would agree to serve as the long-term owner of any constructed 
fish ladder.   
 
2.6 USGS GAGING STATION COORDINATION 
 
A United States Geological Survey (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 
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USGS Hydrologic Data Assessment Program) to address any potential problems this project 
could cause to (or encounter) because of the gage station.  
 
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.  
 
2.9 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 
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investigation and will provide the basis for establishing future construction funding sources.  The 
cost estimate includes the following elements: plans, engineering design and specifications, 
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 9 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 to 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 storm water 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 



 
 

L:\Rahway Fish Ladder\2007 Grant - NEIWPCC\Reports\Draft\Draft Feasibility Analysis Report_Rev 012309.doc 9 

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 
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 United States Fish and Wildlife Service (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.  A copy of the facsimile is provided in Attachment 4.   
 
3.4 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.  
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3.5 LONG-TERM OWNER DETERMINATION 
 
Dan Bernier (Assistant Director of the Park Planning and Environmental Conservation Division 
for Union County) reported to Weston that Union County, specifically the Park Planning and 
Environmental Conservation Division, would be willing to take ownership of and maintain a fish 
ladder structure if constructed.  A letter indicating Union County’s support is provided in 
Attachment 5.  Coordination with the Park Planning and Environmental Conservation Division 
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 south of the proposed fish 
ladder. USGS determined that the proposed fish ladder would not affect the operation of the gage 
station # 01395000.  The USGS does not have any objections to the project, and Robert Reiser, 
Chief of the USGS Hydrologic Data Assessment Program, provided a letter in support of it 
(Attachment 6). Mr. Reiser also noted (personal communication) that the gage station is no 
longer an operating station and should the station pose an obstacle to anadromous fish passage, 
he would work with the project team to find a suitable solution for all restoration efforts. 
 
Mr. Reiser did express concern over the current deteriorating state of the gage.  Specifically, he 
noted the possibility of erosion from where the gage contacts the banks contributing to 
sedimentation issues which in turn may be affecting spawning habitats in the river. USGS has 
offered their assistance with the repair of the stream banks should it be needed in the restoration 
of the river. 
 
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: 
 

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

 
• 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, 
o 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.  

 
• Requirements for the proposed project made by the NJDEP  Department or Land Use 

Regulation include: 
o Freshwater Wetlands permit N.J.A.C. 7:7A-5.16 if applicable or an individual 

permit or transition area waiver; and 
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o 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 
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 a ¼ mile 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 a 
¼ mile 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 ( 14 October 1980) regarding renovation/restoration of the Rahway River Pool and Bath 
House located approximately 750 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 
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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 
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.   
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Cost estimates for both alternatives were prepared and are currently estimated at $300,000 for 
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 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 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.  ACMF 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. 
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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:  
 

• Steve Gephard - Supervising Fisheries Biologist, Connecticut Department of 
Environmental Protection (CTDEP) – 860.447.4316 

 
• Jim Cummins - Interstate Commission on the Potomac River Basin (ICPRB) - 

301.984.1908 
 

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

 
• Chris Smith -  Fisheries Biologist, New Jersey Department of Environmental Protection 

(NJDEP) – 856.629.4950 
 

• Marit Larson, Senior Project Manager Natural Resources Group, City of New York 
Department of Parks & Recreation – 212.360.1415 

 
These discussions indicated that most 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 New Jersey 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. 
 
New Jersey’s efforts to date have primarily been limited to southern New Jersey 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 
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program) occurred within the past few years. In their April 2008 Fishery Bulletin, CTDEP 
described three alewife restocking projects currently ongoing in Connecticut.     
 
The techniques for restocking river herring have also varied.  A large majority of Connecticut’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 themselves.  
 
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 
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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 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 year, 
depending on the sampling location.  Also, the ICPRB project 
ended in 2004 and river herring population reconnaissance 
studies ceased. Recently, only limited ichthyoplankton 
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 
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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 
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 Connecticut DEP’s Inland Fisheries 
Division to the Bronx River for release.   The river herring reportedly came from Bride’s Brook 
in Connecticut where strong river herring runs remain.   
Reportedly, spawning 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” 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 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  that restrict out-of-state importations and release of fish into NY 
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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 

 
 
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 New Jersey Department of Environmental Protection (NJDEP) 

Office of Dam Safety regarding potential issues with the proposed fish ladder 
construction; 

 
Weston coordinated with the NJDEP 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 fish ladder is the Union County Parks Department, 
which owns the adjacent land.  Coordination with the Park Planning and Environmental 
Conservation Division 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. 
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5) Coordinate with the United States Geological Survey (USGS) regarding the gaging 
station located downstream of the Water Supply Dam; 

 
According to USGS, the gaging station is located 1,000 feet downstream of the proposed 
ladder, but it is no longer being used to actively collect data.  As such the USGS has no 
objection to the proposed project.  During subsequent fish collection activities, it was 
determined that the gage station may act as an impediment to fish passage itself.  The USGS 
indicated they would support gage modifications that support overall restoration goals for 
the river. 

 
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. 
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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 
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 three NJDEP 
permits will be needed for the proposed project: 
 

• Freshwater Wetlands permit N.J.A.C. 7:7A-5.16 if applicable or an individual permit 
or transition area waiver; and 

• 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 

- Water Supply Dam

- USGS Gage Station 

- Water Supply Dam

May 1, 2008 - USGS Gage Station
Icthyoplankton Sample Collection

Seining
Electrofishing

No anadromous fish observed.

- Water Supply Dam 
Icthyoplankton Sample Collection

Seining
Electrofishing

- USGS Gage Station Visual Inspection

- Jackson Park Dam
Icthyoplankton Sample Collection

Seining
Electrofishing

- USGS Gage Station

- Water Supply Dam
Visual Inspection

-Bloodgoods Pond Dam
Icthyoplankton Sample Collection

Seining
Electrofishing

- USGS Gage Station

- Water Supply Dam
Visual Inspection

May 29, 2008 No anadromous fish observed.

May 8, 2008 No anadromous fish observed.

No anadromous fish observed.May 15, 2008

April 18, 2008 Visual Inspection No anadromous fish observed.

April 26, 2008 Visual Inspection No anadromous fish observed.
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Table 2
Underground Utility Survey Summary

Fish Passage Feasibility Study
Rahway River, Rahway, New Jersey

Type of Utility Description Depth (ft) Below 
Ground Surface Direction Comments

Electric Conduit 3-inch diameter steel conduit 1.50 North northwest from the east end of the Water Supply Dam
Electric Conduit 3-inch diameter steel conduit 1.63 East southeast from the east end of the Water Supply Dam
Electric Duct 8.5-inch concrete duct 1.84 East southeast from the east end of the Water Supply Dam
Electric Conduit 3,  2-inch diameter steel conduits 2.14 Northeast from the east end of the Water Supply Dam
Storm Drain 15 inch diameter reinforced concrete 2.55 North-south, approximately 30 feet southeast of Water Supply Dam
Electric Duct 6.5-inch concrete duct 2.69 Northwest approximately 15 feet to the east end of the Water Supply Dam
Water 10-inch diameter cast iron pipe 6.28 Northeast, approximately 60 feet southeast of Water Supply Dam
Water 6-inch diameter cast iron pipe 8.64 Northeast, approximately 75 feet southeast of Water Supply Dam
Water 36-inch diameter concrete cylinder 11.89 Northeast, approximately 50 feet northwest of Water Supply Dam

Will likely need to be 
moved/replaced due to shallow 

location of the utility.

Should not be a cause for concern. 
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Table 3
Fish Collection Summary

Fish Passage Feasibility Study
Rahway River, Rahway, New Jersey

Collection Location Genus Species Common Name Number 
Captured Comments

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

Lepomis gibbosus Pumpkinseed 3

Etheostoma olmstedi Tessellated darter 33
Anguilla rostrata American eel 10
Lepomis gibbosus Pumpkinseed 3

Catostomus commersoni White sucker 1
Lepomis macrochirus Bluegill 1

Bloodgoods Pond Dam - Below
Etheostoma olmstedi Tessellated darter 55

Lepomis macrochirus Bluegill 10
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

In addition, approximately 40 American eels, 5 Sunfish, and a Brook trout were shocked 
but not collected.

In addition, approximately 40 American eels were observed while shocking but not 
collected.

In addition, approximately 60 American eels, ranging from elver to 2 ft. in length, were 
observed while shocking but were not collected 

Jackson Park Pond - Below
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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

USGS Gage Station - Below
Catostomus commersoni White sucker 4 Larvae; 16-17mm

Pseudopleuronectes americanus Winter flounder 1 Larvae; 3.6mm; Normandeau Associates, Inc. 2nd stage
Water Supply Dam - Below

Alosa sp. River herring 3 Egg
Morone americana White perch 2 Egg

Jackson Park Pond - Below
Unknown egg cluster 9 Egg

Morone americana White perch 1 Egg
Bloodgoods Pond Dam - Below

5 Normandeau Associates, Inc. third stage
3 Egg

Pomoxis sp. Crappie 2 Larvae; 4.5, 5.5mm

Alosa sp. River herring
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Table 5
Bypass Channel Cost Estimate
Fish Passage Feasibility Study

Rahway River, Rahway, New Jersey

Task Description QTY Units Total

1 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$            

2 Mobilization/Demobilization 13,835$           
02. .  .0070.0 Mobilization & Demobilization 1 LS 9,435$              
02. .  .0080.0 Survey and Stake-out 1 LS 4,400$              

3 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$              

4 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$            

5 Relocate Utilities (Allowance) 25,000$           
05. .  .0010.0 Relocate Utilities (Allowance) 1 LS 25,000$            

6 Permitting 20,000$           
06. .  .0150.0 Permitting 1 LS 20,000$            

7 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$         



Table 6
Steeppass Channel Cost Estimate

Fish Passage Feasibility Study
Rahway River, Rahway, New Jersey

Task Description QTY Units Total

20 Plans 132,600$        
20. .  .0010.0 Health & Safety Plan 1 LS 8,958$             
20. .  .0040.0 QA/QC Plan 1 LS 9,702$             
20. .  .0050.0 Coordination and Meetings 1 LS 11,160$           
01. .  .0060.0 Engineering Design and Specifications 1 LS 60,000$           
01. .  .0070.0 Hydrologic Modeling 1 LS 20,000$           
20. .  .0080.0 Final Report 1 LS 22,780$           

21 Mobilization/Demobilization 13,835$          
21. .  .0010.0 Mobilization & Demobilization 1 LS 9,435$             
21. .  .0020.0 Survey and Stake-out 1 LS 4,400$             

22 E & S Controls 25,955$          
22. .  .0010.0 Clear & Grub 1 LS 8,096$             
22. .  .0020.0 E & S Controls 1 LS 11,380$           
22. .  .0030.0 Stabilized Construction Entrance 1 LS 6,479$             

23 Construction 142,423$        
23. .  .0020.0 Excavation 225 cy 10,386$           
23. .  .0030.0 Concrete Channel 100 LF 113,100$         
23. .  .0035.0 Backfill 75 cy 10,688$           
23. .  .0050.0 Plantings (Allowance) 1 LS 8,250$             

24 Relocate Utilities (Allowance) 25,000$          
24. .  .0010.0 Relocate Utilities (Allowance) 1 LS 25,000$           

25 Permitting 20,000$          
25. .  .0150.0 Permitting 1 LS 20,000$           

26 Project Management 48,035$          
26. .  .0010.0 Field Office 15 DY 20,145$           
26. .  .0020.0 Home Office 5 wk 27,890$           

Total 407,848$        
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APPENDIX A 
 

Site Photograph Log 



 
Photo 1 – Fish sampling by electrofishing below the USGS gaging station. 

 

 
Photo 2 – Fish sampling by seining below the USGS gaging station. 

Attachment 1 - 1 



 
Photo 3 – Icthyoplankton sampling below the USGS gaging station. 

 
Photo 4 – Icthyoplankton sampling net. 

Attachment 1 - 2 



 
Photo 5 – Equipment used in the fishing sampling procedure. 

 
Photo  6– Subsurface utility locating by Air/Vacuum test hole. 

Attachment 1 - 3 



 
Photo 7 – Test Hole 1  - Water line and electrical line. 

 
Photo 8 – Air/vacuumed test hole to a water line. 

Attachment 1 - 4 
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APPENDIX B 
 

Conceptual Design Plans 
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ATTACHMENT 1 
 

Scientific Collection Permit 
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ATTACHMENT 2 
 

Quality Assurance Project Plan 
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QUALITY ASSURANCE PROJECT PLAN 
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RAHWAY RIVER FISH LADDER 

CONCEPTUAL RESTORATION PLAN 
 

 
 
 
 

April 30 2008 
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WESTON SOLUTIONS, INC. 
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SECTION 1.0 
INTRODUCTION 

 
 
Weston Solutions, Inc. (Weston®) has established a quality assurance (QA) program as an 
essential part of corporate policy with the objectives of ensuring the technical soundness, 
statistical accuracy, and proper documentation of all information and measurement data for every 
project.  Elements of the corporate program, along with proven QA provisions of the Quality 
Assurance Project Plan (QAPP) from the Superfund Technical Assessment and Response Team 
III (START) program have been combined with the project-specific needs related to the 
Statement Of Work (SOW) for the Region 2 Harbor Estuary Program (HEP) Fish Ladder Grant 
to provide for quality services and deliverables to the U.S. Environmental Protection Agency 
(EPA) and the New England Interstate Water Pollution Control Commission (NEIWPCC). 
 
In order to provide data, information, and/or services that will fulfill their intended use and are 
adequately documented, Weston has established this QAPP, which includes: 
 
  QA objectives and goals. 
  An organizational structure to implement the QA objectives. 
  Mechanisms to establish standards for performance. 
  Audit mechanisms to evaluate performance and corrective action mechanisms to address 

identified problems. 
  Documentation protocols to demonstrate level of performance. 

 
This QAPP is consistent with the Uniform Federal Policy for Implementing Environmental 
Quality Systems: Evaluating, Assessing and Documenting environmental Data Collection/Use 
and Technology Programs, Final, Version 2, 4 March 2005; Uniform Federal Policy for Quality 
Assurance Project Plans, Part 1: UFP - QAPP Manual, Final, Version 1, March 2005; 
Workbook  for Uniform Federal Policy for Quality Assurance Project Plans, Part 2A: UFP - 
QAPP Workbook, Final, Version 1, March 2005; Uniform Federal Policy for Quality Assurance 
Project Plans, Part 2B: Quality Assurance/Quality Control Compendium: Minimum QA/QC 
Activities, Final, Version 1, March 2005; and was developed in accordance with the EPA 
Quality Assurance Guideline as outlined in EPA QA/R-5, EPA Requirements for Quality 
Assurance Project Plans, March 2001.   
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SECTION 2.0 
PROJECT DESCRIPTION 

 
 
The project purpose is to allow anadromous fish populations including blueblack herring (Alosa 
aestivalis) and alewife (Alosa pseudoharengus), collectively known as river herring, and gizzard 
shad (Dorosoma cepedianum) to reach historical upstream spawning grounds in the Rahway 
River that are currently inaccessible due to the presence of dams and other water control 
structures.  This project would also support spawning migrations of catadromous American eel 
(Anguilla rostrata) populations. 
 
Weston and the Rahway River Association (RRA) were originally awarded a grant for $15,000 
from the New York-New Jersey Harbor Estuary Program (HEP) in 2005 for a preliminary 
evaluation of this HEP site as a potential fish ladder location.  The Hudson River Foundation 
administered the grant.  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. 
 
Results were presented to reviewing agencies in March 2006 in the Final Preliminary Fish 
Passage Feasibility Evaluation for the Rahway River Water Supply Dam, Rahway, New Jersey.   
 
A summary of the work completed to date is provided in an article from The Tidal Exchange, 
Autumn 2006, the newsletter of the New York-New Jersey Harbor Estuary Program.   
 
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.  Weston identified several future steps in order to further evaluate 
these designs and develop a conceptual design plan: 
 
1. Conduct a more detailed underground utility survey aimed at determining the depth of buried 

pipes and electrical lines in order to evaluate whether it is feasible to engineer fish passage by 
excavating around the eastern side of the dam. 

2. Conduct a fish survey in the immediate upstream and downstream portions of the Rahway 
River to confirm reports that anadromous and catadromous fish species are present during 
expected spawning migration periods.  

3. Survey for the presence of suitable habitat available upstream of the dam for spawning and 
rearing juvenile fish, and/or determine whether habitat enhancements are necessary or are 
appropriate.  This work was conducted by U.S. Fish and Wildlife Service (USFWS) in July 
2006. 

4. Conduct a threatened, endangered, and protected species search of the project site and 
surrounding habitats. 

5. Conduct flow measurements and hydraulic modeling at sites upstream and downstream of the 
dam to model impacts to fish ladder designs at different flow regimes. 

6. Conduct an archeological and historical assessment of the project area. 
 
A subsequent grant for $60,000 issued May 21, 2007, addressed all of these steps except for #5.  
Step # 5 above will be the subject of future engineering design studies should the subsurface 
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utility survey and fisheries studies confirm project implementability.  This QAPP covers 
activities to be performed under that grant, and future activities under the project.  However, the 
only environmental data to be collected under the current grant includes that which is obtained 
during the fisheries survey (Task 2 below).   

 
Project Approach 
 
The project approach includes technical elements and recommendations identified in the Final 
Preliminary Fish Passage Feasibility Evaluation for the Rahway River Water Supply Dam, 
Rahway, New Jersey, as well as comments on the report from stakeholders such as National 
Oceanic & Atmospheric Association (NOAA).  The following tasks would be completed as part 
of the Scope of Work of this grant application.  Figure 2-1 provides a tentative schedule for the 
following tasks. 
 
Task 1 - Detailed Utility Search - The objective of this task is to identify the exact location, 
depth, and ownership of utilities potentially in the path of potential fish ladder.  The initial 
investigation indicated that in-stream attachment of a ladder to the dam was not feasible, and that 
viable alternatives for ladder construction would involve bypassing the dam entirely.  The 
preliminary utility search indicated the presence of some utilities within the area proposed to be 
excavated.  Information on the vertical extent of utilities is still required in order to determine the 
ultimate feasibility of a ladder.  The deliverable will be a CAD drawing (not certified) showing 
the location of any buried utilities, and their width and depth. 
 
Task 2 - Fisheries Survey - The objective of the fisheries survey is to ascertain 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 is to determine the 
upstream extent of any anadromous fish presently negotiating the dam.  
 
After completion of Weston’s initial fish ladder investigation, the USFWS conducted a Habitat 
Suitability Index (HSI) survey immediately upstream of the dam in July 2006.  The HSI 
indicated that suitable spawning habitat for anadromous fish is present.   
 
However, data are still needed on the actual number and species of fish present above and below 
the dam during the spring anadromous fish run, including data regarding the impact of two dams 
located upstream (Jacksons Park Dam and Bloodgoods Pond Dam) of the United Water Dam.  
Fish, including ichthyoplankton, will be sampled in the vicinity of all three dams.  The technical 
approach will be to conduct fish sampling at six locations (one location above and below each of 
the dams located on the Rahway River, twice during the spawning season [early and late]) 
(Figure 2-2).  Each sampling event is estimated to consist of a maximum of one day’s worth of 
effort.  While the primary goal is simple presence/absence monitoring, this survey has been 
designed so that it can also serve as a baseline from which future fish monitoring data can be 
compared.   
 
Task 3- NJDEP Office of Dam Safety Coordination - Dam safety is not anticipated to be a 
significant issue since the currently proposed design avoids impacting the dam itself.  However, 
because there is a potential for construction of a fish ladder to modify water flow at the United 
Water dam, approval from New Jersey Department of Environmental Protection (NJDEP) will 
likely be required. 



Figure 2-2
Fish Survey Sample Location Map
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Rahway, New Jersey
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Task 4- Stakeholder Meeting - The goal of the stakeholder meeting will be to identify any 
remaining concerns before applying for future fish ladder design and construction funding.  
Weston proposes to organize and conduct one stakeholder meeting designed to ensure 
cooperation from stakeholders regarding the project. The meeting will be informative in nature; 
Weston will provide a brief PowerPoint presentation explaining the project to interested 
stakeholders. 
 
Task 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 is owned by the City of Rahway, and located adjacent to the Rahway 
River Park (owned and maintained by Union County).  Weston will assist with negotiations with 
both the City of Rahway and Union County to determine whether they will sign agreements for 
potential long-term ownership.   
 
Task 6 - USGS Gauging Station Coordination - It will be necessary to coordinate with U.S. 
Geological Survey (USGS) to ensure that implementation of a fish ladder at the United Water 
dam would not impact measurements of velocity or flow at the nearest USGS gauging station 
(#01395000) located 0.35 mile downstream of the dam.  Since data have been collected there for 
decades, any impact on velocity or flow could affect the ability of the agency to ascertain long-
term trends in hydrological data.   
 
Task 7 - Permitting Pre-application Meetings - It will be necessary to coordinate with NJDEP 
and other agencies to ascertain the permits required for implementation of a fish ladder at the 
Water Supply dam, and to confirm that regulatory requirements can be met.     
 
Task 8 - Endangered and Threatened Species Survey - Two forms of endangered/threatened 
species data will be collected.  First, Weston will place a Natural Heritage Survey with NJDEP, 
who will conduct a records search of the area. 
 
Task 9 - Initial Cultural Resources Survey - Weston will place a request for a Cultural Resources 
Natural Heritage Survey with the State Historic Preservation Office (SHPO) to determine if there 
are any known cultural or archaeological resources within the proposed project footprint.  Should 
cultural or archaeological resources be present, a Phase I Cultural Resources Survey would have 
to be conducted, which is outside of the scope of this grant.   
 
Task 10 - Feasibility Analysis Report – Based on the information collected, Weston will update 
the Final Preliminary Fish Passage Feasibility Evaluation for the Rahway River Water Supply 
Dam, Rahway, New Jersey, into a Draft document for stakeholder review.  The report will 
include results of this investigation and coordination activities.     
 
Task 11 - Conceptual Design Preparation and 30% Cost Estimate - Once the field data have been 
collected and reviewed by our engineers and fisheries biologists, RRA and Weston will prepare 
the conceptual design.  We will then prepare up to two design drawings depicting the conceptual 
design in plan and cross-section views.  The conceptual design will also include a 30% cost 
estimate for the work and a summary of any remaining data gaps needed to finalize the cost 
estimate.  This estimate would provide the bases for establishing future construction funding 
sources.  The cost estimate will include the following elements: hydrological studies, soil 
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excavation and testing, transportation and disposal costs, permitting and approvals, and final 
engineering design.   
 
Future Tasks Necessary to Reach Construction (not included in the current grant) 
 
Task 12 – 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, Weston 
will perform hydraulic and hydrologic analysis and modeling.   To assist in the study, Weston 
will contact Federal Emergency Management Agency (FEMA) and request the backup 
information for the City of Rahway Flood Insurance Study (FIS).  Weston will then reconstruct 
the hydraulic model for the reach containing the dam using the hydraulic model, HEC-RAS.  
This model is designed to perform one-dimensional hydraulic calculations for a full network of 
natural and constructed channels. The model will be modified to include the fish passage and re-
analyzed to evaluate any impact on flooding caused by the project.  The HEC-RAS model will 
be used to compare existing and future conditions. 
 
Task 13 – Permitting - Using the results obtained in Task 7, Weston will prepare and submit 
permit applications to the appropriate regulatory agencies.  Based on discussions with NJDEP’s 
Bureau of Land Use and NJDEP’s Bureau of Dam Safety and Flood Control, it is currently 
anticipated that at a minimum, the following two major state permits will be needed for the 
proposed project: 
 
 NJDEP Stream Encroachment Permit (N.J.A.C. 7:13) - There are two types of stream 

encroachment permits - minor and major. If the flooding impact of an activity is easy to 
assess, and the activity will have only minor impacts on flooding, the activity will require a 
minor permit. An activity whose flooding impact cannot be assessed without complex 
calculations, and which may have a substantial impact on flooding, will require a major 
permit. 
 

 NJDEP Freshwater Wetlands Permit 7:7A-5.16 General Permit 16 - Habitat creation and 
enhancement activities.  General permit 16 authorizes habitat creation and enhancement 
activities in freshwater wetlands, transition areas, and State open waters, necessary to 
implement a plan for the restoration, creation or enhancement of the habitat and water quality 
functions and values of wetlands, which is sponsored or substantially funded by a Federal or 
State agency or other entity and may include fish habitat enhancement devices or fish habitat 
improvement structures.  An application for authorization under general permit 16 does not 
require an application fee under N.J.A.C. 7:7A-11. 
 

Task 14 – Design Drawings and Specifications - An important scope of work needed to bring the 
subject project to construction will be the preparation of design drawings and specifications 
describing construction details and requirements.  In this task, engineers will 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 will be 
synthesized and translated into project drawings and written specifications needed for 
construction.  
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It is likely that drawings, specifications, and cost estimates for construction will be prepared at 
progressing level of completeness and will include submittals at the 60%, 90% and 100% stages. 
The design will be based on the conceptual plans developed under Task 11.  The drawings and 
specifications may be reviewed by EPA and NEIWPCC 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 determined in 
Task 5) would be responsible for entering in the construction agreement with the contractor.  
Engineering oversight would likely be a key component to ensure the project is built to 
specification. 
 
Quality Assurance Project Plan 
 
The 2007 HEP grant requirements include a provision that any field data collected or secondary 
data used under the grant be subject to an EPA-approved Quality Assurance Project Plan 
(QAPP).  Data collection at this phase of the project will be minimal, and limited to the review of 
existing data and to biological data collected during the fisheries sampling (i.e., enumeration and 
meristics of fish caught, taxonomic identification of fish species and ichthyoplankton) under 
Task 2.  To address the QAPP requirement, Weston has edited our approved EPA QAPP for the 
Region 2 Site Assessment Team (SAT) contract. We have spoken with and gained preliminary 
approval from Mr. Marcus Kantz (Team Leader of EPA Region 2 Air and Water Quality 
Assurance Team) regarding our proposed approach. All data collection procedures will follow 
the approved QAPP once EPA and NEIWPCC approve the revised sections pertinent to 
biological sampling. 
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SECTION 3.0 
PROJECT ORGANIZATION AND RESPONSIBILITIES 

 
 
The project organization and reporting relationships of the office in Edison, NJ are presented in 
Figure 3-1.  Due to the size and complexity of the Project, the Quality Assurance Officer (QAO) 
has reporting responsibilities assigned to Division QAOs as established in the Corporate QA 
Process Description. 
 
3.1 INTERNAL RESPONSIBILITIES 
 
QAO — The primary function of the QAO is to ensure the quality of services and deliverables 
through implementation of an effective QA program for the project.  This function begins with 
the development and implementation of the QAPP.  Following its implementation, the QAO 
must ensure compliance by conducting periodic management and system audits.  Tracking the 
development and implementation of QA deliverables and SOPs are other roles for the QAO.  The 
QAO's other responsibilities may include overseeing laboratory procurement (subcontract and 
CLP); submitting monthly QA reports to EPA and NEIWPCC; participating in developing Data 
Quality Objectives (DQOs) or QA objectives for sampling projects; approving field sampling 
plans; performing data review and validation; reporting on data quality to EPA; conducting field 
audits; evaluating and responding to corporate-generated audit reports; and reviewing the QAPP 
(annually at a minimum) and revising it as necessary. 
 
The QAO reports to the PM on technical and daily administrative issues to facilitate the 
integration of quality in all assignments.  The QAO also has direct and independent reporting 
requirements to the corporate QA Manager on nonconformance, performance, and corrective 
action issues. 
 
The QAO is responsible for encouraging and achieving continual improvement by implementing 
new policies based on audit observations and issues identified by field personnel.  The QAO will 
update or develop new SOPs in response to an observed need or request of the project staff. The 
QAO will perform the annual review of the QAPP, and provide comments for revision and 
approval to the Program Manager. 
 
Project Manager (PM) — The PM provides overall management of the project.  The PM has 
overall responsibility for the assignment and direction of tasks received from the EPA Project 
Officer (PO) and NEIWPCC PM. The PM ensures the project is staffed with 
qualified/appropriate personnel. The PM's quality-related responsibilities include direct 
supervision of team members; hiring qualified and appropriate staff; management of contract 
budgets; final review and approval of deliverables; ensuring quality in the performance and 
timely completion of specified tasks; providing for program reporting requirements [i.e., monthly 
progress reports, program reports]; coordinating activities with the EPA PO and NEIWPCC PM; 
and ensuring the implementation of corrective actions in response to functional audits. 
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FIGURE 3-1: PROJECT ORGANIZATION AND REPORTING RELATIONSHIPS 
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Team Members — Team members provide technical assistance to EPA and NEIWPCC.  Their 
quality-related functions include knowing and applying the QAPP; following the appropriate 
field practices and applicable established procedures and methods; documenting all deviations 
from standard procedures or methods; helping develop sampling plans that reflect methods, 
techniques, and procedures being used; submitting all final reports for peer review validation; 
and reporting major quality problems and progress to the QAO. Team members report to the PM. 
 
Continued improvement begins with the performance of Team members, not just correcting 
problems identified in audits.  Technology transfer, training, employee incentives, and awareness 
programs will be used to improve the quality of everyday activities and deliverables.  The 
following core team of individuals will be implementing this project. 
 
Mr. Mark Jaworski will act as Weston’s QAO and Corporate Sponsor.  He has been a long-
time advocate of ecological restoration projects within the New York/New Jersey Harbor and has 
been an active member of the HEP Habitat Work Group since 1999.  His principal responsibility 
will be to ensure good overall project communications and to engage Weston’s corporate 
resources.  He will also monitor project milestones and ensure satisfaction with the project 
deliverables.  Mr. Jaworski is an ecologist with over 17 years of experience in the environmental 
restoration field. 
 
Mr. Paul Bovitz (M.S. Ecology) will serve as the Weston Project Manager.  He will be 
responsible for the implementation of the scope of work, schedule, and cost control.  Mr. Bovitz 
is a certified wetland scientist with extensive experience in the management of ecological 
studies/restoration designs.  He has in-depth Rahway River restoration experience, having 
managed the first phase of this project, and prior projects for the U.S. Army Corps of Engineers 
(USACE) in Rahway and at Medwick Park. Mr. Bovitz has over 20 years experience in 
ecological investigations and has been with Weston for over 17 years. 
 
Mr. Ryan Brown (M.S. Fisheries) will serve as Weston’s fisheries biologist responsible for 
evaluating fisheries data collected from the field and selecting the type of fish ladder most 
appropriate for the conditions at the site. He has been the lead fisheries biologist on numerous 
fisheries and aquatic habitat investigations involving hydroelectric and water storage projects in 
the Northeast and Midwest.  Mr. Brown has over 10 years of experience in the field of aquatic 
ecology with representative projects including: dam removal for native trout recolonization, 
aquatic habitat assessments for Federal Energy Regulatory Commission (FERC) dam re-
licensing projects, as well as riparian habitat restoration projects within the Rahway River. 
 
3.2 EXTERNAL RESPONSIBILITIES 
 
Northeast Division (NED) Manager — The NED Manager's primary quality-related 
responsibility is to introduce and support total quality management (TQM) principles into all 
Federal projects.  The NED Manager is the focal point to resolve technical nonconformance 
issues with the team members, firm Principals, and other Weston Divisions.  The NED Manager 
is also the corrective actions contact for the corporate QA Manager.  The NED Manager reports 
to the corporate President and Chief Operating Officer as indicated in the QMP. 
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Corporate QA Manager — The corporate QA Manager’s primary quality-related responsibility 
is to formulate, track, and evaluate corrective action measures based on input and reporting from 
the Weston NED project QAO.  The corporate QA Manager is also responsible for the 
development and implementation of corporate QA operating procedures.  The corporate QA 
Manager will work with the NED Manager to implement corrective actions as necessary.  The 
corporate QA Manager reports directly to the President and Chief Operating Officer. 
 
3.3 SPECIAL TRAINING REQUIREMENTS/CERTIFICATIONS 
 
Ryan Brown will be responsible for field taxonomic identification of fish that are collected 
during the fisheries survey (Task 2).  Mr. Brown will also be in charge of the fish survey 
collection methods.  Mr. Brown has a Masters Degree in Fisheries from the University of 
Minnesota and has extensive fisheries collection and taxonomic identification experience.   
 
Mr. Michael Scherer Ph.D. of Normendeau Associates, Inc. will be responsible for taxonomic 
identification of ichthyoplankton samples collected during the fisheries survey.    
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SECTION 4.0 
QA OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA  

 
  
The Uniform Federal Policy for Implementing Environmental Quality Systems: Evaluating, 
Assessing and Documenting environmental Data Collection/Use and Technology Programs, 
Final, Version 2, EPA-505-F-03-001, 4 March 2005 outlines essential elements of a Quality 
Systems for management of environmental data collection and use and environmental 
technology programs.  Additional guidance is provided in the Uniform Federal Policy for 
Quality Assurance Project Plans, Part 1: UFP - QAPP Manual, Final, Version 1, EPA-505-B-
04-900A, March 2005; Workbook  for Uniform Federal Policy for Quality Assurance Project 
Plans, Part 2A: UFP - QAPP Workbook, Final, Version 1, EPA-505-B-04-900C, March 2005; 
Uniform Federal Policy for Quality Assurance Project Plans, Part 2B: Quality 
Assurance/Quality Control Compendium: Minimum QA/QC Activities, Final, Version 1, EPA-
505-B-04-900B, March 2005; the EPA Quality Assurance Guideline as outlined in EPA QA/R-5, 
EPA Requirements for Quality Assurance Project Plans, March 2001.   
 
All tasks that require measurement data will define the quantitative limits that the data are 
expected to meet in specific sampling plans.  These limits are established as part of the DQO  
process as detailed in EPA QA/G-4, Guidance for the Data Quality Objectives Process, 
EPA/600/R-96/05, August 2000.  The DQO process requires decision-specific acceptable data 
quality goals.  This approach encourages optimal data usability across EPA program lines and 
reduces the need for repetitive sampling.  The DQO approach includes defined steps, including:  
1) stating the site problem (source/location of contamination); 2) identifying the decision (which 
may require additional data); 3) identifying the needed inputs for the decision (data needed for 
the decision); 4) defining the site boundaries (area and time- frame for study); 5) developing a 
decision rule (logical "if...then" statement); and 6) specifying limits on decision errors 
(acceptable error limits).  The sampling design is optimized for obtaining data to support this 
process in the most resource-effective manner.   As delineated in the subsequent Uniform 
Federal Policy for Quality Assurance Project Plans, Part 1: UFP - QAPP Manual, Final, 
Version 1, EPA-505-B-04-900A, March 2005; the PM will more typically implement a “Graded 
Approach” for data collection activities that are either exploratory or small in nature or where 
specific decisions cannot be identified, the formal DQO process is not necessary.   
 
4.1 QA OBJECTIVES 
 
The data objectives and the means for determining acceptance can vary greatly, depending on the 
collection system, the number of measurements, the detection limits of the analytical method, 
and the ability to use QA/QC samples.  The data generated will be used in support of evaluating 
the feasibility of a fish ladder on the Rahway River; the river and adjacent area, including 
biological inventories.  The overall objective is to provide sufficient quality data to evaluate the 
feasibility of the proposed engineering project. 
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SECTION 5.0 
SAMPLING PROCEDURES 

 
 
The accuracy of a data-generating activity begins with well planned and executed sampling 
procedures. This site-specific QAPP has been developed for the proposed sampling and field 
data collection activities.  This plan includes the rationale for the sampling design, field 
procedures, standard operating procedures (SOPs), documentation, data objectives, and, if 
samples should be taken for analysis, analytical requirements, sample container preparation, and 
sample volume, collection, preservation, holding times, chain-of-custody and shipping 
requirements.  The plan also details the locations, types, number, and frequency of samples to be 
collected, and provides a schedule for all activities, including field sampling.   
 
Sample Collection and Preservation — Field SOPs are established to facilitate general field-
sampling or collection activities for routine site investigations.  This includes the methods used 
to collect, label, store, preserve, and ship samples; the methods used to maintain sample chain-
of-custody during shipment; and equipment operation and maintenance.  Deviations from the 
SOP should be pre-approved by the QAO and documented.  Weston will generally follow the 
Fish Collection by Seining or Electrofishing SOP (Appendix A) as well as the organism 
collection procedures presented below for this project. 
 
Objective and Background 
 
A recommendation of the Preliminary Fish Passage Feasibility Evaluation for the Rahway River 
Water Supply Dam (Weston 2006) was to confirm reports that anadromous and catadromous fish 
species are present in the Rahway River. As such, fish survey activities are proposed in the 
immediate upstream and downstream portions of the Rahway River Water Supply Dam during 
expected spawning migration periods.  One sampling event is to take place at the early peak of 
the expected spawning run and the second event is to take place at the late peak of the expected 
spawning run. 
 
The objective of the fish survey is to determine fish species populations that are present and also 
to create a baseline from which future fish monitoring data can be compared.  While the primary 
goal is simple presence/absence monitoring, this survey has been designed so that it can also 
serve as a baseline from which future fish monitoring data can be compared.   
 
Fish have been observed gathering at the dam during the time frame in which spawning 
anadromous fish would be expected to ascending the river (James Lynch, Rahway River 
Association, 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). 



L:\Rahway Fish Ladder\2007 Grant - NEIWPCC\2007 HEP Grant QAPP\Revised QAPP\FishLadderQAPP_rev3_April 30 2008.doc 5-2 

 
River herring and gizzard shad are members of the family Clupeidae (herrings and shads).  In 
New Jersey, 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. 
 
Fish Collection 
 
Two non-lethal collection techniques will be used to obtain a sufficient number of fish for a 
baseline population census.  The preference is to use boat electroshocking (or backpack 
electroshocking, where applicable) due to its effectiveness in shallow water bodies such as are 
found across the Rahway River. However, electroshocking may not be feasible in certain 
areas. As a backup, seining may be employed. Both sampling techniques will be conducted 
according to a measurable unit effort so that capture success can be compared for each technique 
between sampling locations. All fish collection activities will adhere to the Health and Safety 
Plan (HASP) for the investigation. Field sampling personnel have been trained in the proper and 
safe use of all fish sampling equipment, including the safe use of electrofishing equipment. 
 
Scientific collecting permits will be obtained from the New Jersey Bureau of Freshwater Fisheries 
before any fish are collected. The names of all personnel involved in the collection activities will 
be listed on the permit. Permit conditions will be strictly followed during sampling activities. 
 
Electroshocking 
 
When feasible, electroshocking will be conducted primarily during twilight and daylight hours 
using a backpack, bank, or boat-mounted electroshocking unit. The bank or boat-mounted 
unit consists of a Coffelt Mark )”XX”(variable voltage pulsator shocker powered by a Honda 
3-horsepower generator fitted with a boom-mounted sphere anode or a hand-held wand, an 18-
inch dual hoop anode, and a trailing stainless-steel cable cathode, and with a potential output of 
600 volts and 15 amps. Alternatively, individual backpack electroshocking units may be utilized 
in smaller wadeable locations where boat electroshocking is not possible. Backpack 
electroshocking will be performed by a two-or three-person crew equipped with a Smith-Root 
Model 12 backpack electroshocking unit (or equivalent) applying DC current. 
 
Selected water will be sampled by conducting three timed runs along available shoreline 
habitat. Each run, regardless of electroshocking technique, will consist of a 10-minute run 
focusing primarily on shoreline habitat. Results will be presented in terms of catch per hour. 
This will ensure uniform sampling effort between the sampling locations and that the fish caught 
are representative of similar habitat types. During each specific run, collected fish will be placed 
in a live well and will be processed following completion of the run. Following each run, all 
captured fish will be identified by species, enumerated, measured, weighed and inspected by a 
fisheries biologist Additional information collected during each timed survey will include 
date, location, capture method, weather, crew members, and miscellaneous comments. Data 
forms will be completed during each survey.  All collected fish will be returned live to the water 
body from which they were collected. 
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Seining 
 

Seining may be used if necessary to supplement electroshocking surveys, or when 
electroshocking is not feasible. Seines will be used to encircle or trap fish by surrounding and 
concentrating them to shoreline areas.  Seining is a relatively simple and effective technique to 
employ if water depths are wadeable.  In addition, fish are captured live with minimal trauma.  
Seine nets proposed for use will be 50 feet (ft) or 100 ft in length (as determined by the stream 
characteristics) by 6 ft in depth with a collection bag in the middle. 

Selected water will be sampled by conducting three distance-measured seine hauls along 
available shoreline habitat. Each haul, will consist of a 100 foot linear haul primarily 
focusing on shoreline habitat. Results will be presented in terms of catch per foot of haul. 
This will ensure uniform sampling effort between the sampling locations and that the fish caught 
are representative of similar habitat types. During each specific haul, collected fish will be placed 
in a live well and will be processed following completion of the haul. Following each haul, all 
captured fish will be identified by species, enumerated, measured, weighed and inspected by a 
fisheries biologist. Additional information collected during each survey will include date, 
location, capture method, weather, crew members, and miscellaneous comments. Data 
forms will be completed during each survey.  All collected fish will be returned live to the water 
body from which they were collected. 
 

The following metrics will be recorded for each individual fish included in any sample: 

 Total Length (cm) The greatest dimension of a fish from its anterior-most extremity 
to the end of the tail fin. For fish with a forked tail, the two lobes 
should be pressed together, and length of the longest lobe should 
be recorded.  

 Total Weight (g) Fish will be placed in a pre-weighed decontaminated tray and 
weighed to the nearest gram. 

 Physical Exam Gross pathological examination of all fish will be conducted and 
documented.  

Taxonomic identification will utilize the most current and geographically relevant keys and 
references.  10% of all ichthyoplankton taxonomic identifications will be QA checked by a 
separate taxonomist.  An 80% agreement is necessary or a recount of each sample will be 
conducted. 
 
Ichthyoplankton Collection 
 
Ichthyoplankton samples will be collected using a 30 cm diameter conical plankton net. The 
plankton nets are 90 cm in length and constructed of a maximum 500 micron mesh. The fabric of 
each net should be inspected prior to each use for wear holes and immediately replaced or 
mended as required.  
 
Ichthyoplankton collection will be made by horizontal hauls using hand over hand with a steady, 
unhurried motion at a rate of 0.5 m/s for 10 seconds. Two timed hauls will be made at each 
location on the same day as the fish survey (although in advance of the fish surveys).  When 
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net haul speed is more, a static cone of water develops thus diverting water outside the net 
and consequently reducing the effective filtration. Once the net is at the surface, wash the 
net by raising and lowering the net body below the net mouth in the water. De-ionized water 
will be used against the outside of the netting and from top downward. This washes any 
adhered ichthyoplankton down into the cod-end. Cod end will be disconnected, water decanted 
and sample placed into a pre-labeled bottle. The net will be washed by rinsing (pulling it 
through the water with out cod-end). Samples will be preserved with 70% ethanol and placed in 
a cooler. Additional information collected during each timed survey will include date, location, 
capture method, weather, crew members, and miscellaneous comments. Data forms will be 
completed during each survey.   
 
Mr. Michael Scherer Ph.D. of Normendeau Associates, Inc. will be responsible for taxonomic 
identification of ichthyoplankton samples collected during the fisheries survey.  Taxonomic 
identification will utilize the most current and geographically relevant keys and references.  10% 
of all ichthyoplankton taxonomic identifications will be QA checked by a separate taxonomist.  
An 80% agreement is necessary or a recount of each sample will be conducted. 
 
Sample Identification System – A sample identification system will include: Each sample will be 
designated by a code which will identify the site.   
 
 WSU – Water Supply Dam – Upstream 
 WSD – Water Supply Dam - Downstream 
 JPU – Jackson Park Dam - Upstream 
 JPD – Jackson Park Dam - Downstream 
 BPU – Bloodgoods Pond Dam - Upstream 
 BPD – Bloodgoods Pond Dam - Downstream 
 
The media type will follow the site code.  A hyphen will separate the site code and media type.  
Specific media types are as follows: 
 
 IC - Ichthyoplankton 
 
After the media type, the sequential sample numbers will be listed; sample numbers will begin 
with 01 and increase accordingly.  For example, two surface water samples collected from a site 
may be designated as Sample Nos. WSU-IC-01 and WSU-IC-02.   
 
A duplicate sample will be identified in the same manner as other samples and will be 
distinguished in the field logbook. 
   
Sample Packaging and Shipping – Sampling containers and preservation will be selected in 
accordance with applicable EPA sampling guidance.  Preservatives, ice, or fixing agents will be 
added, or used, as soon as possible after collection. Sample bottles will be placed in polyethylene 
bags inside high density polyethylene coolers. All samples will be accompanied by a properly 
completed chain of custody form and be labeled and packaged for shipment in accordance with 
U.S. Department of Transportation (DOT) HM-181 requirements.  These regulations require 
field personnel to be trained and certified by a qualified instructor in the requirements of HM-
181. All samples will either be hand-delivered or shipped via common carrier to the laboratory 
within 24 hours of collection.  Sample shipment will conform to Weston Solutions, Inc., Manual 
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and Procedures for Shipping and Transporting Dangerous Goods and the most current 
International Air Transport Association (IATA) Dangerous Goods Regulations.  
  
Sample Documentation - The sampling team or individual performing a particular sampling 
activity is required to maintain a field logbook.  The bound, numbered, paginated, and 
weatherproof logbook shall be filled out at the location of sample collection immediately after 
sampling.  The logbook shall contain sampling information, including: sample number, sample 
collection time, sample location, sample descriptions, sampling methods, weather conditions, 
field measurements, name of sampler, site-specific observations, and any deviations from 
protocol.  All entries will entered legibly in permanent ink.  If errors are made when completing 
this logbook, the error will be crossed out with a single line, initialed, and dated by the sampler. 
 
Sample Labels - Sample labels will clearly identify the particular sample, and should include the 
following: 
 

1. Site/project number. 
2. Sample identification number. 
3. Sample collection date and time. 
4. Designation of sample (grab or composite). 
5. Sample preservation. 
6. Analytical parameters. 
7. Name of sampler. 

 
Sample labels will be written in indelible ink and securely affixed to the sample container.  Tie-
on labels can be used if properly secured.  Sample labels should be covered with clear 
waterproof tape to protect the label from water and solvent attack.  Figure 5-1 illustrates a 
sample label. 
              
Custody Seals - Custody seals demonstrate that a sample container has not been tampered with, 
or opened.  The individual in possession of the sample(s) will sign and date the seal, affixing it in 
such a manner that the container cannot be opened without breaking the seal. The name of this 
individual, along with a description of the sample packaging, will be noted in the field logbook.  
Sample shipping containers will be sealed with a custody seal prior to shipping to assure sample 
integrity.  Figure 5-2 illustrates a sample custody seal. 
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FIGURE 5-1: SAMPLE LABELS 
 
 
 

 
 

FIGURE 5-2 EXAMPLE OF A CUSTODY SEAL 
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SECTION 6.0 
SAMPLE CUSTODY 

 
 
Sample custody is maintained when a sample is in a secure area, or in view of, or under the 
control of, a particular individual.  
 
CHAIN-OF-CUSTODY RECORD - Chain-of-custody records (Figure 6-1) will be prepared to 
accompany the ichthyoplankton samples from the time of collection and throughout the shipping 
and taxonomic process in accordance with U.S. EPA Region 2 CERCLA Quality Assurance 
Manual, Revision 1, October 1989.  Each individual in possession of the samples must sign and 
date the sample chain-of-custody document.  The chain-of-custody record will be considered 
completed upon receipt at the taxonomy laboratory. Every transfer of custody must be noted and 
signed for.  When samples (or groups of samples) are not under direct control of the individual 
responsible for them, they must be stored in a locked container sealed with a custody seal.  
Specific information regarding custody of the samples projected to be collected on the weekend 
will be noted in the field logbook.  
 
The chain-of-custody form must address all samples in a sample cooler/container, but not 
address samples in any other cooler.  This practice maintains the chain-of-custody for all samples 
in case of mis-shipment. 
 
Within the taxonomic laboratory, the person responsible for sample receipt must sign and date 
the chain of custody form; verify that the chain of custody procedure was followed accordingly; 
examine all samples for possible shipping damage and/or improper sample preservation; note 
any observations on the chain of custody record; notify sampling personnel as soon as possible 
so that appropriate samples may be regenerated; maintain laboratory chain of custody 
documentation; and place the samples in the appropriate laboratory storage. 
 

 
 

FIGURE 6-1 AN EXAMPLE OF A CHAIN-OF-CUSTODY FORM 
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SECTION 7.0 
EQUIPMENT  

 
 
All field equipment will be acquired as needed from Weston’s corporate inventory, Equipment 
Solutions, or from equipment vendors. Maintenance and most repairs are conducted by Weston’s 
factory-trained equipment technicians (some repairs can only be done by the equipment 
manufacturers).  Between Equipment Solutions and Weston’s pre-qualified local and regional 
equipment vendors, Weston has the ability to quickly acquire equipment or replace faulty 
equipment, usually within 24 hours.  As with any field equipment there is always the possibility 
failure while in use. Weston will minimize the impact of equipment failure during field 
operations by providing redundancy of critical field equipment.  Section 16 of this QAPP details 
procedures for acquiring field equipment. 
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SECTION 8.0 
ANALYTICAL PROCEDURES 

 
 
No analytical work is required to complete the grant SOW.   
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SECTION 9.0 
DATA ACQUISITION, COLLECTION, REPORTING AND MANAGEMENT 

 
 
9.1 DATA ACQUISITION REQUIREMENTS 
 
Weston’s primary responsibility under this grant, is to provide professional and technical 
services evaluation of the feasibility of a candidate site on the Rahway River for implantation of 
a fish ladder.  Because the results of such assessment eventually lead to the decision of whether 
the location is suitable, it is extremely important that all of the data gathered in various stages of 
the process are appropriate for such purposes.   
 
Any data needed for project implementation or decision making that are obtained from non-
measurement  sources such as maps, literature files (e.g., regulatory agency inspection, past 
activity, permit history, etc.) and historical data will be compared to the DQO for the project to 
determine the acceptability of the data.  Professional judgment is exercised to determine the 
usability of the literature files. 
 
For example, data from historical surveys may be evaluated to determine whether they satisfy the 
acceptance criteria for the project.  If the data are not deemed acceptable by EPA and 
NEIWPCC, then a decision to require additional data gathering may be necessary.  
 
9.2 DATA COLLECTION 
 
The primary objective of the fish survey is to determine which fish species populations are 
present at the sampling locations.  Specifically, the objective is to identify whether anadromous 
fish species are present below the Water Supply Dam, indicating an existing run of anadromous 
fish that are blocked by the dam.  The locations upstream of the Water Supply Dam intend to 
determine if any anadromous species may be passing the obstructions, and also to determine the 
native assemblage upstream of the dam.  While the primary goal is simple presence/absence 
monitoring, this survey has been designed so that it can also serve as a baseline from which 
future fish monitoring data can be compared.  As such, quantitative sampling schemes have been 
proposed so that future sampling events can replicate the effort in order to allow comparison 
between sampling events.  The primary determinant in the feasibility study from the fish survey 
is whether anadromous fish are actually found within the North Branch of the Rahway River and 
blocked to upstream spawning locations by the dams.  Otherwise, in order to make the project 
feasible, stocking of anadromous fish would be necessary. 
 
There is some research that indicates different fish ladder designs are preferable for different 
species.  This survey should help to identify which, if any, species are present and hence which 
fish ladder design is most appropriate. 
 

To achieve data quality objectives, the following types of data and specific quality criteria will 
be required: 

 Enumeration (counts) for each species in each replicate sample — Counts must be made and 
recorded accurately. Accurate counts are readily achievable in the field. 
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 Total length (cm) for each fish in each of the target species collected — Total length must be 
measured accurately in the field using a fish board to ensure that consistent length 
measurements are taken and recorded. 

 Biomass (total weight) for each fish — Total weight must be determined accurately and 
recorded to 1 g using a calibrated balance designed and intended by the manufacturer to be 
capable of accurately measuring masses of this magnitude. 

 Physical exam of all fish — Gross pathologies for each fish collected must be accurately 
recorded. 

 
9.3 DATA REPORTING 
 
Data reporting includes the format used for presentation and the review mechanism imposed to 
verify that reported results correspond to the data analysis.  All data reports must be stand-alone 
and include: identification of the work assignment; sample identification numbers; chemical 
parameters analyzed; reported values; and units of measurement.  Note:  Data will be reported 
with constant significant figures for all samples (if any analyses are done); the detection limits of 
the analytical procedure if the reported value is less than the detection limit; the results of the QC 
sample analyses (if any); and the data qualifiers referenced to specific data, if required to explain 
the reported values. 
 
All data will be verified to determine whether the data have been collected/generated in 
accordance with the specification of the site-specific data gathering plan.   
 
Data verification will be done by personnel who are familiar with the procedures of a particular 
activity and rely on proper documentation such as chain-of-custody forms, logbooks, instrument 
printouts, etc.   
 
9.4 DATA QUALITY MANAGEMENT 
 
Data, whether generated in the field or by a laboratory, are tabulated and reviewed by the PM.  A 
hard copy of all data are maintained in field and site logbooks, and in interim and final reports 
and memoranda.     
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LOG BOOK DOCUMENT CONTROL SYSTEM 

NUMBER ISSUED TO/SITE DATE 
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FIGURE 9-1: LOGBOOK CONTROL SHEET 
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SECTION 10.0 
INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY 

 
 

No analytical work is required to complete the grant SOW.   
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SECTION 11.0 
QA PERFORMANCE AUDITS, SYSTEM AUDITS, AND FREQUENCY 

 
 
Audits are of five specific types:  1) performance audits; 2) system audits; 3) administrative 
audits; 4) project audits; and 5) field audits.  Each of these plays a significant role in ensuring 
quality at the regional level. 
 
Performance Audits – Performance audits consist of monitoring the actual sample analysis task 
to check for compliance with established QC procedures that are documented either in a 
laboratory's SOPs or in the actual analytical methods.  The QAO is responsible for conducting 
performance audits of Weston field analytical operations and subcontracted laboratories as 
established in a project work plan or following the generation of data outside predicted QC 
limits.  Associated audit reports and corrective actions are sent to the corporate QA Manager, 
PM, associated laboratory manager, EPA PO, and NEIWPCC PM. The PM will be responsible 
for implementation of corrective actions. A follow-up audit will be conducted by the QAO, with 
copies of the assessment report going to the same people. 
 
System Audits – System audits consist of a review of the QC system to ensure that a 
comprehensive set of QC methods, procedures, reviews, and sign-off approvals is established for 
a fixed or mobile laboratory.  The primary goal of the system audit is to ensure that a new 
laboratory subcontractor or new mobile analytical unit has the proper procedures in place to 
ensure quality analytical data.  The QAO or his/her designee will conduct system audits in 
accordance with the project work plan.  The associated audit reports and corrective actions will 
be sent to the corporate QA Manager, the PM, associated laboratory manager, EPA PO, and 
NEIWPCC PM. 
 
Administrative Audits – Administrative audits consist of a review of administrative procedures 
to ensure they are consistent with established EPA, NEIWPCC, and Weston requirements.  
Specific areas to be audited include: processing; file organization; conflict-of-interest (COI) 
prevention; procurement procedures and records; expense reporting records; time reporting 
records; logbook program; and general deliverables quality, review, and tracking. The QAO or 
his/her designee will conduct administrative audits. An audit report with corrective actions will 
be issued to the PM and the corporate QA Manager.  An external project administrative audit is 
conducted annually by the corporate QA Manager or their trained representative. The PM is 
responsible for implementing corrective actions. 
 
Project Audits – Project audits will be conducted to evaluate the quality, completeness, and 
timeliness of the project.  All nonconformance issues will be brought to the attention of the PM.  
These audits are conducted by the QAO or his/her trained representative.  The audit reports and 
corrective actions are sent to the PM and corporate QA Manager. 
 
Field Audits – Field audits will be conducted to ensure Weston field personnel are adhering to 
proper sampling, administrative, and health and safety SOPs.  Field audit considerations should 
include:  sample documentation; sampling plan adherence; equipment operation, maintenance, 
and calibration; proper handling of standards, calibration gases, and preservatives; sampling 
techniques; decontamination; data management and review; sample custody; packing and 
shipment procedures; and health and safety practices.   Field audits will be conducted by the 
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QAO or the QAO designee on a random basis and in response to reports or findings of poor 
performance or noncompliance with the QAPP, SOPs, or sound engineering practices.  The 
associated reports and corrective actions are sent to the PM, EPA, and NEIWPCC, as 
appropriate. 
 
NEIWPCC may implement, at their discretion, various audits or reviews of this project to assess 
conformance and compliance to the quality assurance project plan in accordance with the 
NEIWPCC Quality Management Plan. 
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SECTION 12.0 
CORRECTIVE ACTION 

 
 
Corrective action can result from nonconformance to QAPP requirements as observed by 
personnel during the course of work audits.  Corrective action may be required due to 
malfunctioning equipment systems and instruments, or equipment systems and instruments that 
fail calibration or generate data that exceed stated acceptance limits.  Non-conformance to SOPs 
and site-specific sampling plan will also result in corrective action if they have a negative impact 
on data quality, usability, or established detection limits.  It is the responsibility of the PM to 
assure that corrective action be initiated as soon as possible.  Non-conformance and corrective 
actions will be documented in the trip report with correspondence to the QAO. 
 
If non-conformance is observed during the field activities such as sample collection or field 
analytical measurements, the corrective action such as refresher training may be required.  For 
malfunctioning equipment or instrument, the site-specific sampling plan may simply require a 
contingency plan for such incident.  Since items that may need corrective action are variable and 
hence the corrective action protocols must be flexible.   
 
As appropriate, non-conformance resulting in corrective action will be documented and the 
resolution evaluated by the QAO.  If corrective action is not satisfactorily implemented, resulting 
in an ongoing non-conformance, the corporate QA Manager will be notified and action taken.  
 
The EPA PO and NEIWPCC PM will be informed of the non-conformance and any corrective 
action needed or taken as soon as possible.   
 
Corrective action and non-conformance frequency or history will be reviewed as one indicator in 
determining the efficiency of the continual improvement program. 
 
Any changes and/or deviations from the site-specific QAPP made during field activities will be 
documented in the ensuing report.   Changes in field activities requested by the EPA PO and 
NEIWPCC PM will be documented in writing from the EPA PO and NEIWPCC PM with 
acceptance by the PM, as per the SOW. 
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SECTION 13.0 
QA REPORTS TO MANAGEMENT 

 
 

The QAO will include continual improvement initiatives, achievements, and goals in the 
quarterly reports to the corporate QA Manager. 
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SECTION 14.0 
RECORDS MANAGEMENT SYSTEM 

 
 

14.1 PROJECT RECORDS 
 
Weston has established and maintains a records management system to collect, maintain, and 
retrieve records.   
 
Overall project records will include:  copies of the QMP, QAPP, SOPs, and distribution lists for 
these documents; progress reports; correspondence; audit reports; purchasing records and 
documentation.  
 
At the end of the contract all pertinent information may be copied, or electronically recorded as 
directed by the EPA PO. The PO will also provide direction for the final disposition of the 
original files. 
 
14.2 AUDIT FILES 
 
The QAO will maintain a QA audit filing system with the contents organized into categories that 
are event-specific (i.e., logbook, file) and task-specific (i.e., administrative, health and safety, 
and field audits).  Each file should contain items as they pertain to a specific audit event, 
including dated checklists that were used to execute the audit; a copy of the audit report; 
verification and acknowledgment of corrective action, if any; and the QAO's audit closure 
statement. 
 
14.3 FILE CLOSURE PROCEDURE 
 
File completeness is the responsibility of the Weston PM.  To ensure that the project file is 
complete at the time of closure the following procedure must be implemented: 
 
1. Upon completion of the project, the project file will be reviewed by the PM for 

completeness.  The file checklist should be referred to for a list of items necessary for file 
completeness.  Figure 14-1 illustrates the File Checklist. 

 
2. If the file is found to be incomplete in any way, it is the PM’s responsibility to obtain any 

missing articles and enter them into the file. 
 
3. The PM is required to submit the file checklist to the QAO for a final verification of 

completion. 
 
14.4 PERIODIC REVISIONS OF THE QAPP 
 
This QAPP may be revised during the life of the grant project.  To ensure appropriate personnel 
have the most current version copies of the approved, revised QAPP will be distributed 
according to the Distribution List presented on page   “ii” of this document.  The revised QAPP 
will have the appropriate revision number and will be signed and dated by the appropriate 
Weston, EPA, and NEIWPCC personnel.  
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FILE CHECKLIST 
 
PROJECT NAME:____________________  PROJECT #:__________________ 
 
PROJECT MANAGER:_________________________ TASK #:______________________ 
 
 
 
Required (Y,N) Item Date entered 
Y Form  
Y Amendments  
Y Close-Out   
Y H & S Plan/Waiver  
 Trip Report  
 Logbook Copies  
 Sampling Plan  
 Analytical Data  
 Site Photographs/Video  
 Maps/Diagrams  
 Other:___________________________  
 Other:___________________________  
 Other:___________________________  
 Other:___________________________  
 Other:___________________________  
 Other:___________________________  

 
 
Comments:____________________________________________________________________
________________________________________________________________________ 
 
 
 

FIGURE 14-1: FILE CHECKLIST 
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SECTION 15.0 
QUALITY-RELATED DOCUMENTS 

 
 

The following documents provide Weston with directions for implementing and fulfilling QA 
requirements: 
 
Able, K. W., and M.P. Fahay.1998. The First Year in the Life of Estuarine Fishes in the Middle 
Atlantic Bight, New Brunswick, NJ, Rutgers University Press. 
 
Durkas, S. J., 1992. Impediments to the spawning success of anadromous fish in tributaries of the 
NY/NJ harbor watershed. American Littoral Society, Highlands, NJ 
 
Quality Assurance Management Plan (QMP) — The Weston QMP provides overall policy 
statements, procedures, and responsibilities to implement quality throughout the corporation. 
 
QA Project Plan (QAPP) — The QAPP provides specific direction to implement QA principles 
for quality-related activities within the Edison office, and describes the duties and 
responsibilities of individuals in the region related to QA. 
 
QA Work Plan (QAWP) — The QAWP provides the blueprint for completing complex or 
multiphased projects, and includes project schedules, resources, personnel responsibilities, and 
deliverables required to complete the project. 
 
EPA Order 5360.1A2, Policy and Program Requirements for the Mandatory Agency-Wide 
Quality System; 5 May 2000.  Quality specifications for the U.S. EPA organizations that produce 
or use environmental data. 
 
EPA Manual 5360 A1, EPA Quality Manual for Environmental Programs; May 2000.  
Specifications for satisfying the mandatory system defined in EPA Order 5360.1. 
 
Intergovernmental Data Quality Task Force, Uniform Federal Policy for Implementing 
Environmental Quality Systems: Evaluating, Assessing, and Documenting Environmental Data 
Collection/Use and Technology Programs, EPA-505-F-03-001, Final Version 2, March 2005. 
Outlines essential elements of a Quality System for management of environmental data and 
provides a framework to ensure that essential elements are addressed.  
 
Intergovernmental Data Quality Task Force, Uniform Federal Policy for Quality Assurance 
Project Plans, Part 1: UFP - QAPP Manual, Final, Version 1, EPA-505-B-04-900A, March 
2005.  The UFP – QAPP Manual is intended to provide instruction for QAPP preparation in 
accordance with Section 6 (Part B) of ANSI/ASQ E4. 
 
Intergovernmental Data Quality Task Force, Workbook  for Uniform Federal Policy for Quality 
Assurance Project Plans, Part 2A: UFP - QAPP Workbook, Final, Version 1, EPA-505-B-04-
900C, March 2005.  This workbook may be used by the EPA and Weston to assist with the 
preparation of QAPPs for environmental data gathering activities. 
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Intergovernmental Data Quality Task Force, Uniform Federal Policy for Quality Assurance 
Project Plans, Part 2B: Quality Assurance/Quality Control Compendium: Minimum QA/QC 
Activities, Final, Version 1, EPA-505-B-04-900B, March 2005.  The purpose of the QA/QC 
Compendium is to establish minimum specifications for data quality activities for all phases and 
data uses in the CERCLA process.  
 
U.S.EPA, Region 2 CERCLA Quality Assurance Manual, Revision 1, October 1989  and 
Compendium of ERT Standard Operating Procedures (SOPs) — SOPs provide a uniform 
approach to topics such as sampling, equipment use, and analytical procedures that will be 
consistently employed by Weston personnel.  These SOPs are referenced or attached to site-
specific QAPPs to ensure technically consistent methodology among Team members. 
 
U.S. EPA Region 2, Standard Operating Procedure for Implementing the National Strategy for 
Procuring Analytical Services  for All  OSWER  Programs,  SOP  No. HW-32,  Revision 5, 17 
March 2005.  The SOP provides guidance to Weston personnel on how to implement 
Superfund’s Field and Analytical Services Teaming Advisory Committee (FASTAC) analytical 
services strategy as it applies to project activities.  
 
U.S. EPA Region 2, Quality Management Plan Fiscal Years 2002 - 2007 QMP, February 2002, 
intended to document the ongoing QA policies, procedures, responsibilities and management 
systems that are in place to comprise the Region 2 QA program.  
 
EPA QA/R-2, Requirements for Quality Management Plans, EPA/240/B-01/002; March 2001.  
Specifications for Quality Management Plans for organizations that receive funding from EPA.  
These specifications are equivalent to Chapter 3 of Manual 5360. 
 
EPA QA/G4, Guidance for the Data Quality Objectives Process, EPA/600/R-96/055, August 
2000 — This document provides guidance on the DQO process. The DQOs will be placed in the 
work plan or site specific QAPP as appropriate in order to assist with identifying analytical 
detection limits and analytical QA/QC that are needed in the decision-making process. 
 
EPA QA/G-5, EPA Guidance for Quality Assurance Project Plans, EPA/240/B-01/002, March 
2001, and EPA QA/R-5, EPA Requirements for Quality Assurance Project Plans, EPA/240/R-
02/009, December 2002 — These documents provide guidance on preparing site- specific 
QAPPs, selecting QA objectives, and performing data validation.  The document will be used by 
Weston to ensure proper sampling plan content, data verification, and data validation. 
 
EPA QA/G9, Guidance for Data Quality Assessment: Practical Methods for Data Analysis, 
QA00 Version, EPA/600/R-96/084, July 2000.  Guidance on a statistically based method to 
evaluate the extent to which data can be used for a specific purpose.  This replaces all earlier 
versions of this guidance. 

Weston Solution, Inc. (Weston), 2006. Preliminary Fish Passage Feasibility Evaluation for the 

Rahway River Water Supply Dam. January 2006. 
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SECTION 16.0 
PROCUREMENT PROCEDURES AND INSPECTION/ACCEPTANCE 
REQUIREMENTS FOR SUPPLIES, CONSUMABLES AND SERVICES 

 
 

Weston does not maintain an inventory of supplies, consumables or equipment specifically for 
this contract.  Weston does maintain an inventory of field equipment and supplies in its corporate 
headquarters in West Chester, PA.  This inventory is controlled and maintained by Weston’s 
Equipment Solutions.  Equipment Solutions utilizes an automated inventory control system, 
EquipTrack, to track and schedule maintenance of field equipment.  Maintenance and most 
repairs are conducted by Weston’s factory-trained equipment technicians (some repairs can only 
be done by the equipment manufactures).  Weston has developed catalogue pricing for the use of 
this equipment on client projects.  Weston will utilize equipment from this inventory on the 
project when appropriate.  In addition Weston has preferred customer rental agreements with 
local and regional vendors to supply routine and non-routine field equipment.  
 
Procurement activities are controlled by a single purchasing agent within the Edison, NJ office 
and will be conducted according to the Federal Acquisition Regulations (FAR).  The PM, or his 
designee, is responsible for inspection and acceptance of all supplies, consumables and services.   
 
16.1 SUPPLIES AND CONSUMABLES 
 
When supplies and consumables are required the PM must complete a requisition which contains 
a detailed description and/or model number of the materials required. Upon approval of the PM, 
a purchase order number will be assigned to complete the purchase.  Upon receipt of the supplies 
the delivery time and contents are checked against the requisition and purchase order form by the 
PM.  Incomplete and late orders may result in partial payment or disqualification of the vendor 
for future purchases.  If, upon inspection, the material does not meet the appropriate 
specifications, the material will be returned to the vendor for replacement, or, alternatively, for 
cancellation of the order.  Supplies are charged to the appropriate project number. 
 
Weston maintains a list of pre-qualified vendors and for certain materials has local or national 
basic ordering agreements in place to facilitate this process. 
 
16.2 SERVICES 
 
Services include the rental of project-specific field equipment (e.g., air monitoring equipment, 
groundwater sampling pumps, global positioning system units, etc.), subcontracted support (e.g., 
well drillers, etc.).  
 
16.2.1 Field Equipment  
 
If field equipment is required for the project, the PM will contact Equipment Solutions and/or an 
equipment vendor to determine the availability of the necessary equipment.  Based on the 
source(s) selected the PM will issue an order form to Equipment Solutions and/or prepare a 
requisition for a purchase order to the selected vendor.  The PM will be responsible for ensuring 
the appropriate equipment is received and that it functions properly (according to manufacturer’s 
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specifications) prior to its use.  Malfunctioning equipment will be returned to the supplier by the 
PM. Equipment calibration will be conducted as discussed in Section 7. 
 
16.2.2 Subcontracting 
 
Subcontracted services will be procured in accordance with Weston procurement policy and the 
FAR.  The PM will develop a request for proposal (RFP) which will include a detailed SOW, 
selection criteria, and price quotation form. The SOW will provide the technical requirements of 
the work, project schedule, deliverable due dates and administrative requirements.  The RFP will 
be reviewed by Weston’s corporate procurement group and approved by the PM prior to its 
release to potential vendors.  
 
Bid packages will be evaluated by the PM to determine compliance with the RFP. In addition, 
references (as requested in the RFP) will be checked by the PM and the Federal Government 
Debarment List will be checked by the PM.  Selection of the winning vendor will be based on 
technical capability and price.  The subcontract agreement will be approved and signed by the 
PM. 
 
Payment to subcontractors will be in accordance with the subcontract agreements.  The payment 
approval process will include an evaluation of the subcontractor’s performance by the PM. Final 
payment approval will be the responsibility of the PM. 
 
16.2.3 Analytical Services 
 
Analytical services are not required by the current SOW for the grant. 
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1.0  SCOPE AND APPLICATION

Two methods which can be used to sample fish populations on hazardous waste sites are described below. 
These methods are applicable for fish collection in streams and shallow portions of lakes.  

2.0  METHOD SUMMARY

A seine is an active netting technique that traps fish by encircling them with a wall of net.  The bottom of
the net is weighed down by lead weights or a leadline, and floats are attached to the top of the net.  Many
seines have a bag in the middle, where fish are concentrated as the net is closed.

Electrofishing uses electricity to capture fish.  An electrical field is created in the water by passing a
current between two submersed electrodes.  Alternating current (ac) stuns fish in its field; they temporarily
lose equilibrium and can be dip netted.  Direct current (dc) will pull fish toward the anode, where they can
be netted.  Research objectives, habitat characteristics and availability of power source dictate the type of
current to be used.

If fish are being collected for residue analysis, a minimum of five game fish, five rough fish and five catfish
should be collected at each sampling location.  Similar species should be collected at each area.

3.0  SAMPLE PRESERVATION, HANDLING AND STORAGE

If tissues are being analyzed for contaminants, fish should be kept on dry ice after processing.  Fish for
heavy metal analysis should be placed in plastic bags.  Fish that are going to be analyzed for organic
compounds should be wrapped in aluminum foil which has been rinsed with hexane and air-dried.

Fish collected for population studies can be preserved in ethanol or 10% formalin.  Specimens should be
stored in glass jars or buckets with non-rusting lids.  Small fish can be fixed by simply placing them in
ethanol or formalin.  When preserving large fish, a slit should be made along the belly on the right side of
the midline.  Incisions should also be made in the dorsal muscle mass, on either side of the vertebral
column.  For proper fixation, the specimen volume should be no more than 50% of the total volume
occupied by specimen and preservative.

Fish handling and processing activities will be conducted according to the procedures outlined in Appendix
A.
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4.0  INTERFERENCES AND POTENTIAL PROBLEMS

4.0.1  Seining

Mesh size and length of a seine will determine size of fish which can be caught, and may affect how
efficiently the seine can be pulled.  Mesh sizes too small will be difficult to pull, especially if there is much
debris in the water.  High current velocity in a stream will also decrease seining effectiveness.

To prevent fish from escaping under or over the net, it is imperative that the leadline be kept in contact with
the bottom, and the float line must stay on or above the water surface.  Streams or lakes with rocky
bottoms or debris that snags the leadline will be difficult to seine effectively.  Having a third person follow
the seine and free it from snags helps prevent losing fish when the seine gets caught.  

Seines can be torn as they are pulled through the water, leaving holes through which fish can escape.  The
seine should be inspected frequently, and repaired as necessary.

4.0.2  Electrofishing

Environmental factors which can affect electrofishing include water conductivity, temperature, season, and
time of day.  Electrofishing success is poor in water with very high or low conductivity.  Electrofishing is
most effective in shallow habitats.  If water temperatures are high, some fish species may move into deeper
water where temperature is lower and oxygen is higher.  During spawning season, some species may be
captured in shallow areas that would normally be found in deeper areas.  Electrofishing at night catches
more species, larger individuals, and more fish than similar effort during the day.

Because batteries and generators used for electrofishing provide more than enough current to electrocute a
person, it is vital that safety rules be observed.  All members of an electrofishing crew should understand
the system and the risks involved.  One person should be in charge of the operation, and this person should
control the power source.  Shut down the power source before any repairs or equipment changes are made. 
Electrofishing should never be done alone, and the crew and power source should stay close together.

4.0.3  General

Any time fish are collected, water and boat safety procedures must be followed.  Wading can be dangerous,
especially in swift currents or if the bottom is uneven or algae-covered.  Samplers should always work in
pairs, and wader belts should be worn to prevent waders filling with water if falls occur.

There is always a potential for drowning accidents when working around water.  All field crews should
include a person who is trained in CPR.  When a person has stopped breathing, breathing must be restarted
within 4 to 6 minutes.  However, an attempt should be made to resuscitate anyone who has been submerged
for up to one hour.
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General guidelines for boating safety should be reviewed and followed for all activities which require
transportation by boat.

When collecting fish on a hazardous waste site, field workers can be exposed to hazardous materials. 
Personal protective equipment should be worn to prevent exposure, and extra care should be taken to avoid
falls into potentially contaminated water.

5.0  EQUIPMENT

Equipment needed for fish collection is listed below, by procedure.

SEINING

Seine
Buckets
Carpet needle and string
Waders
Wader belts

ELECTROFISHING

Backpack electroshocker
Battery
Waders
Buckets
Wader belts
Fiberglass handled dip nets

6.0  REAGENTS

No reagents are needed for fish collection if fish are being collected for residue analysis.  

If fish are being collected for population studies, fish should be preserved in either 70% ethanol or 10%
formalin.

7.0.  PROCEDURES

7.0.1  Seining

Seine nets are constructed of mesh panels hung from a float line with a weighted lead line attached to the
lower edge.  Seines are selective sampling gear, and will not capture all sizes of fish.  The size of fish you
want to sample will determine the mesh size of the seine.  Mesh size should be small relative to the target
fish.  Too large a mesh size will allow fish to escape through the net, however mesh sizes too small will be
difficult to pull through the water.  Seines are most effective in water no deeper than two-thirds the height
of the net. 

The net should have a pole at each end which is at least equal to the height of the net.  Poles should be held
at a 45o angle away from the direction of movement when pulling the seine.  
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For sampling a stream, the seine should be long enough to reach from bank to bank.  Unless stream flow is
very low, the seine is pulled against the current.  Care should be taken to run the poles holding the seine
directly along the bank, and under it if the bank is undercut.  The leadline must remain in contact with the
bottom to prevent fish from escaping under the net, and the float line must stay on or above the water
surface.  Several fish species (e.g. largemouth bass) will attempt to jump over the top of the seine when
confined, so the float line should be above water when these are the target species.  

After a collection is made, both seiners should walk onshore and pull the leadline up immediately.  If there
is no convenient place to beach the seine, the leadline can be lifted above water by both collectors at the
same time.  After the net is out of the water, captured fish should immediately be transferred to water-filled
containers.  

In a lake, a seine may be pulled parallel to the shore or from offshore toward the shore.  Alternatively, one
end of the seine can be planted on the bank, and the other end can be pulled out, around, then back in to the
bank.

7.0.2  Electrofishing

Use of electricity to capture fish is one of the least selective of all active fish capture methods.  This method
involves creating an electrical field in the water by passing a current between two submersed electrodes. 
There are two types of electrical current.  DC always flows in one direction because the negative and
positive ends (electrodes) of the circuit do not change.  Direct current will induce galvanotaxis (forced
swimming with orientation) and fish will move toward the anode.  With ac, the anode (the positive
electrode) and the cathode (the negative electrode) switch positions, so the current flows alternatingly in
both directions.  Fish exposed to ac will be stunned and lose equilibrium, and can be easily netted.  

Electrofishing can be done using a backpack-mounted electroshocker unit, a shore-based unit, or from a
boat.  Backpack shockers are best for small streams.  A minimum of three people are needed, one to run the
shocker and two dip netters.  The crew should wade upstream, with the dip netters beside or behind the
electrode handler.  All stunned fish, regardless of size or species, should be collected.  The sampling area
should be fished slowly and methodically, especially areas with in-stream cover.   Captured fish should be
placed in water-filled buckets.  Nets can be set at the upper and lower ends of a stream section to prevent
movement of fish out of the sample area.

Shore-based electrofishing is similar to backpack shocking, except that the power source stays onshore. 
Shore-based fishing is more dangerous, as voltages of shore-based units are higher than backpack units. 
The crew is also separated from the power source, and may not have safety switches.  A buddy system
should always be used during a shore-based electrofishing operation.

When electrofishing from a boat, the electrodes are suspended from a boom off the front of the boat.  The
boat should be driven slowly through shallow areas or along weed beds, and one or two people should stand
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near the bow and dip net stunned fish.  

Research objectives, habitat characteristics and availability of the power source will influence the choice of
current to be used.  DC should be used when it is important not to damage or kill fish, and is very effective
in turbid water or in thick weeds or brush.  AC generators are generally less bulky, and are effective in
clear unobstructed water.  AC is more harmful to fish than dc, and may cause hemorrhaging, rupture swim
bladders or fracture vertebrae.

Both direct and alternating currents can be modified to produce various current shapes that have different
effects on fish.  Pulsed dc will sustain forced swimming with less damage to fish.  In addition, pulsed dc
requires less voltage than ac and a smaller electrical source can be used.  Pulsed ac will have the same
effect as unmodified ac, but is not as potentially harmful to fish.  

Water conductivity will affect the efficiency of electrofishing.  In water where the conductivity ranges
between 100 and 500 micromhos/cm, electrofishing will be most effective.  At high conductivities, water is
less resistive than fish and the current will flow around them.  Electrofishing is not used in salt water
habitats. Low conductivity water is more resistant than fish, and the electrical field is limited to the
immediate area of the electrode. 

8.0  CALCULATIONS

No calculations are needed for the above procedures.

9.0  QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

The following QA/QC procedures apply to fish collection and field processing:

1. All data will be documented on field data sheets or in logbooks.  Photodocumentation will be done
when possible.

2. Samples will be duplicated in an unimpacted reference area.

3. A sample plan specifying methods, target species, and sample size will be prepared before field
work begins.

4. All deliverables will be peer-reviewed prior to release.

10.0  DATA VALIDATION

Data generated will be reviewed according to the QA/QC considerations listed in Section 9.0.
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If possible, species identifications will be confirmed by a regional biologist familiar with the site's aquatic
fauna.

11.0  HEALTH AND SAFETY

A site-specific Health and Safety plan will be prepared prior to any field activity, and must be approved by
the site Health and Safety officer.

Any time fish are collected, water and boat safety precautions must be taken.  Wading can be hazardous in
swift currents or if the bottom is uneven or algae-covered.  Falls can be avoided by moving slowly, taking
short steps, and wading sideways to the current.  Guidelines for boating safety should be followed for all
activities which require transportation by boat.

Safety procedures which should be observed while electrofishing include use of the buddy system, clear
communication between the sampling team, and all samplers in waterproof gloves and waders which do not
leak. The electrofishing equipment should be equipped with 'dead man' automatic shut-off switches, and
one person should control the power source.  All members of an electrofishing team must be certified in
CPR.
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1.0 SCOPE AND DESCRIPTION

This standard operating procedure (SOP) describes the basic procedures for field processing of fish
collected at hazardous waste sites.  Fish can be used to determine whether contaminants in aquatic
habitats accumulate in fish tissue, cause histopathological damage, or affect fish condition or growth.
Impacts on aquatic community structure can also be assessed.

2.0 METHOD SUMMARY

Specific procedures used to process fish will depend on the project objectives.  Regardless of the
objectives, data which should always be collected on fish in the field include length, weight, species,
and information on parasites or other abnormalities.  When possible, sex and stage of maturity should
also be noted.

Fish which are collected for contaminant analysis should be measured, then filleted or frozen whole.
If study objectives include histopathology, fish should be dissected so sections of target tissues can be
collected.

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

If tissues are being analyzed for contaminants, fish should be kept on dry ice after processing.  Fish
for heavy metal analysis may be placed directly into plastic bags.  If fish are going to be analyzed for
organic compounds, they should be wrapped in aluminum foil and then placed into plastic bags.

Fish collected for population studies can be preserved in ethanol or 10 percent formalin.  Specimens
should be stored in glass jars or plastic buckets.  Small fish can be preserved by simply placing them
in ethanol or formalin.  When preserving large fish, a slit should be made along the belly on the right
side of the midline.  Incisions should also be made in the dorsal muscle mass, on either side of the
vertebral column.  For proper preservation, the specimen volume should be no more than 50 percent
of the total volume occupied by specimen and preservative.

4.0 INTERFERENCES AND POTENTIAL PROBLEMS

4.1 Length

Factors which contribute to length measurement errors are musclular tension in live fish,
eroded fins, shrinkage of fish due to preservation, and failure to consistently squeeze the tail
to get maximum total length.

4.2 Weight

When taking weights, an attempt should be made to have fish at a standard degree of wetness.
Variation in stomach contents or amount of water swallowed at capture will also affect fish
weights.  Other sources of error include movement of the scale due to fish movements, wind
or boat motion. 
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4.3 General

Extreme temperatures can alter tissue characteristics, making tissues unsuitable for analysis.
Exposure of dead specimens to extreme cold can cause tissue to freeze, making
histopathological analysis difficult.  Extreme heat can cause rapid decomposition of tissue.
An effort should be made to keep fish alive until they are processed.  Dead animals should be
processed as soon as possible.

All members of the processing staff should be trained in techniques used to make length and
weight measurements.  Inconsistencies in the way these measurements are taken can lead to
errors. 

In some cases, fish collected may not have sufficient body mass for analysis of a containment
to a given detection limit.  If this occurs, then individuals of the same species from the same
sampling location may be pooled for analysis.  If multiple analyses of contaminants in tissues
are being done, these may need to be prioritized if body mass of the specimens is insufficient
to conduct all of the analysis.  Analyses to be conducted on each specimen should be carefully
documented.

5.0 EQUIPMENT/APPARATUS

Equipment needed for processing fish is listed below:

Processing Fish

Data Sheets Measuring board
Balance or scale Field guides or keys
Coin envelopes Knife
Forceps Saw
Probe Pliers
Ziploc® bags Aluminum foil
Large scissors Small scissors
Dissecting microscope Glass scintillation vials with lids
Glass jars with lids Preservative
Scalpel Fillet knives
Knife sharpener Dissecting trays

6.0 REAGENTS

No reagents are needed for fish processing if fish are being collected for residue analysis.  Tissue
sections collected for histopathological analysis should be preserved in glass scintillation vials filled
with 4 percent buffered paraformaldehyde.  Buffered paraformaldehyde can be purchased through
commercial chemical supply companies.  Tissue sections for histopathology should be collected before
fish are frozen.  Fish being collected for population studies can be preserved in either 70 percent
ethanol or 10 percent formalin.
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7.0 PROCEDURES

When fish are collected for residue analysis, generally the largest fish captured are the ones which
should be analyzed.  All animals captured should be held either until a sufficient number and weight
of fish are caught at a station, or until the end of the day.  If necessary, fish should be marked or
tagged as they are captured so that individual fish can be identified later. Length, weight and species
should be determined at the time a fish is tagged.  Other data can be collected after fish which will be
analyzed have been selected.

A data sheet should be completed for each specimen processed.  Sampling location, tag number, date,
species, and data on the specimen metrics described below should be recorded.

7.1 Length

Fish length is measured using a measuring board on which the anterior end of a fish is placed
against a stop at the beginning of a measuring scale.  The fish should be measured with mouth
closed, and the body positioned on its right side with the head to the measurer’s left.  Any one
of three measurements can be taken: total, fork or standard length (Figure 1, Appendix A).
Total length is the greatest length of a fish from its anterior most extremity (usually the
mouth) to the end of the tail fin. For fish with a forked tail, the two lobes should be pressed
together, and the length of the longest lobe should be taken.  Fork length is measured from the
anterior end of the fish to the tip of the middle rays of the tail.  Standard length is the length
of a fish from the anterior end of the fish to the tip of the middle rays of the tail.  Standard
length is the length of a fish from the anterior end to where the base of the median tail fin rays
join the caudal peduncle.  This spot can be located by bending the tail sharply.  A crease
should form where the tail fin rays end.  Total length or fork length measurements are used
most often.  Determination of standard length is very difficult on some species.

7.2 Weight

Spring balances or electronic digital scales are generally used to weigh individual fish.  Fish
can be weighed by themselves, or by placing them in a container of water. Taking the weight
in water reduces error due to fish movement, but may not be practicable for large fish.  Large
numbers of fish can be weighed in bulk if individual weights are not needed (e.g., for
population studies).

Because most fish maintain near-neutral buoyancy in water, their specific gravity is close to
1.0 and body volume is proportional to weight.  Therefore, the amount of water displaced in
a container can also be used to determine weight.

7.3 Species Identification

Study objectives will dictate what level of identification is needed for a fish.  Fish collected
for residue analysis should be identified to species, as different genera may have different
feeding habits. 
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Local authorities should be consulted before field work begins to determine whether regional
taxonomic references exist.

7.4 External Examination

While processing fish, note any external abnormalities or parasites on data sheets or in field
logbooks.  Information on sex and stage of maturity should also be noted.  If fish are collected
during spawning season, some fish can be sexed based on breeding colors.  Mature fish may
release eggs or milt when they are handled.

7.5 Final Processing

To assess environmental risk through food chain concentration of contaminants, the whole
body should be analysed for tissue residue.  Based on the objectives of the study, the stomach
contents of the fish may be removed (using dissection technique) prior to analysis.
Alternately, fish may be held in aerated chambers for 24 hours to depurate stomach contents.
This will allow for a determination of the concentration of contaminants accumulated in the
tissue versus contaminants entrained in the gut.

To assess risk to humans from fish consumption, the fish should be filleted and only muscle
tissue sent to the laboratory for analysis.  Fish should be dissected if tissues are being
collected for hisopathology or for residue analysis on specific organs.

Procedures for filleting or dissecting a fish are described below.  Fish should be killed by a
blow to the head immediately before processing.

7.6.1 Filleting

To fillet a fish, an initial cut should be made from the dorsal fin to the pelvic fin, just
behind the opercular flap (Figure 2, Appendix A). Run the tip of the knife along the
dorsal side of the fish, from the initial cut to the caudal fin.  Continue making
successively deeper cuts, running the knife blade as close to the neural spines and ribs
as possible.  After the fillet is obtained, remove the skin.  Place the skin side of the
fillet down on the dissecting tray, hold on to the tail portion of the fillet, and run the
knife between the skin and the muscle tissue.  Turn the fish over and repeat the
process to obtain the other fillet.

7.6.2 Dissecting

Begin the dissection by laying the fish on its right side and making an incision from
just above the vent to the top of the rib cage.  Cut along the rib cage, forward through
the pectoral girdle.  Make a shallow incision to avoid damage to internal organs.  Pull
the flap downward to open the body cavity.  Note any gross abnormalities or
parasites observed in the body cavity.  Also record sex and stage of maturity.

Liver, gill and kidney tissues are the fish tissues collected most often for
histopathology or residue analysis.  The liver should be located near the anterior end



TECHNICAL STANDARD OPERATING PROCEDURE
FISH HANDLING & PROCESSING

Technical Standard Operating Procedure SOP No.: SRC-OGDEN-03
Syracuse Research Corporation, ESC - DVO Revision No.: 0

Date: June 13, 2001
Fish Process SOP.wpd Page 5

of the stomach.  It is connected to the gut by the gall bladder and bile duct.  The liver
should be removed and weighed to the nearest 0.001 g.  A hepatosomatic index, liver
weight expressed as a percentage of body weight, can be used as an indicator of fish
condition.  For histopathology, two tissue sections should be obtained from the distal
end of the medial lobe. The sections should be cut 1.0 centimeter (cm) towards the
center of the lobe, and 0.5 cm thick.  Cut the section using a scalpel, and handle
carefully to avoid crushing the tissue. Place the tissue sections in a glass scintillation
vial filled with 4 percent buffered paraformaldehyde.

The gills are located beneath the opercular flap.  Pull back or remove the operculum
to expose the gills.  Carefully remove a section of gill tissue, taking care not to crush
it.  Place the gill tissue in the scintillation vial with the liver tissue.

The kidney is located along the backbone above the gas bladder.  Kidney tissue is
difficult to remove from fish because it adheres to the body wall and is soft.  Thin
slices can be taken through the vertebral column which include the kidney.  These
tissue sections should be preserved with the liver and gill tissue sections.  Again, for
proper preservation, the specimen volume should be no more than 50 percent of the
total volume occupied by specimen and preservative.

Unless specific organs are being analyzed for residues, place all tissues back in the
body cavity and wrap the fish in plastic or aluminum foil.  Samples should be labeled
and shipped following procedures outlined in the Sample Documentation and Sample
Packaging and Shipping SOPs.

8.0 CALCULATIONS

No calculations are needed for the above procedures.

9.0 QUALITY ASSURANCE/QUALITY CONTROL

The following QA/QC procedures apply to fish collection and field processing.

1) All data will be documented on field data sheets or in logbooks.  Photodocumentation will be
done when possible.

2) Samples will be duplicated in an unimpacted reference area.

3) A quality assurance work plan (QAWP) will be prepared prior to field work which specifies
the methods, target species, and sample size.

4) All deliverables will be peer-reviewed prior to release.

10.0 DATA VALIDATION

Data generated will be reviewed according to the QA/QC considerations listed in Section 9.0.
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If possible, species identifications will be confirmed by a regional biologist familiar with the site’s
aquatic fauna.

11.0 HEALTH AND SAFETY

A site-specific Health and Safety plan will be prepared prior to any field activity, and must be
approved by the site Health and Safety officer.  All members of field crews should be trained in CPR.

Any time fish are collected, water and boat safety precautions must be taken.  Wading can be
dangerous, especially in swift currents or if the bottom is uneven or algae-covered.  Samplers should
always work in pairs, and wader belts should be worn to prevent waders filling with water if falls
occur.  Boating safety guidelines should be followed for activities which require transportation by boat.
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FIGURE 2.  Location of Cuts for Filleting a Fish
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DAM SAFETY STANDARDS 
N.J.A.C. 7:20 

EFFECTIVE DATE: SEPTEMBER 8, 2005,   
AMENDMENT  OCTOBER 3, 2005, 

EXPIRATION DATE: SEPTEMBER 8, 2010 
 
 
SUBCHAPTER 1. APPLICATION PROCEDURE; DESIGN CRITERIA 

FOR DAM CONSTRUCTION; DAM INSPECTION   
   PROCEDURE   
 
N.J.A.C. 7:20-1.1 Scope and applicability 
 
The rules in this subchapter were adopted pursuant to the authority of N.J.S.A. 58:4-1 et 
seq., as amended by the Safe Dam Act of 1981, and N.J.S.A. 13:1D-l et seq.  
 
1. These rules set forth procedures for application to construct, repair or modify a 

dam, as defined in N.J.A.C. 7:20-1.2 and set standards for design and maintenance 
of dams. These rules also establish a dam inspection procedure.  

 
2. Any dam which raises the waters of a stream five feet or less above its usual, mean, 

low water height falls under the jurisdiction of the Flood Hazard Area Control Act, 
N.J.S.A. 58:16A-50 et seq.  

 
3. The requirements in this subchapter shall not affect or relate to a dam or reservoir 

in the pinelands area, as designated by subsection a. of section 10 of P.L. 1979, 
c.111  (C. 13:18A-ll), which will raise the waters of any river or stream less than 
eight feet above the surface of the ground where the drainage area above the same 
is less than one square mile in extent and where the water surface created by the 
dam or reservoir is less than 100 acres in extent except that the commissioner may 
investigate and take appropriate action regarding any dam or reservoir about which 
he has a security or safety concern. With respect to dams and reservoirs located on 
lands utilized for agricultural or horticultural purposes within the pinelands area, 
the commissioner's actions shall be undertaken after consultation with the Secretary 
of Agriculture. See N.J.S.A. 58:4-1, P.L. 1985, c.33, Sl and 2.  

 
N.J.A.C. 7:20-1.2 Definitions   
 
The following words and terms, as used in this chapter, shall have the following meanings, 
unless the context clearly indicates otherwise.  
 
"Applicant" means any person making application for a dam permit. 
 
"Auxiliary spillway" means the second used spillway during flood flows which is not the 
emergency spillway. 
 



"Dam" means any artificial dike, levee or other barrier, together with appurtenant works, 
which is constructed for the purpose of impounding water on a permanent or temporary 
basis, that raises the water level five feet or more above the usual, mean, low water height 
when measured from the downstream toe-of-dam to the emergency spillway crest or, in the 
absence of an emergency spillway, the top-of dam. 
 
"Department" means the New Jersey Department of Environmental Protection.  
 
"Design freeboard" means the minimum freeboard which would exist during passage of the 
design flood.  
 
"Division" means the Division of Engineering and Construction in the Department of 
Environmental Protection. 
 
"Emergency spillway" means the spillway capable of passing the spillway design storm 
with the principal and/or auxiliary spillway blocked.  
 
"Environmental impact statement" means a report which describes the real and potential 
impacts which will or may result from the construction and operation of a proposed dam 
project, the adverse environmental impacts which cannot be avoided, the steps to be taken 
to minimize adverse impacts and the alternatives to the project with reasons for the 
acceptability or unacceptability; and  
 

1. The report shall address real or potential impacts upon ecology, natural 
resources, historical and archeological resource, recreational resources, 
aesthetic resources, endangered and non-game species, fisheries and any 
other identifiable impacts;  

 
2. The report shall include a listing of qualifications of those preparing the 

report and a reference list of pertinent published information relating to the 
project, the project site and the surrounding region.  

 
"Formal inspection" means the inspection by a New Jersey licensed professional engineer 
to reevaluate the safety and integrity of the dam and appurtenant structures to determine if 
the structure meets current design criteria, including a field inspection and a review of the 
records on project design, construction and performance.  
 
"Freeboard" means the vertical dimension between the crest of the embankment of a dam 
(without camber) and the reservoir water surface at the spillway design flood stage. 
 
"Height-of-dam" means the vertical dimension from the lowest point in the stream bed or 
ground surface at the downstream toe of the dam to the elevation of the top of dam 
(without camber).  
 
"Independent Review Board" means one or more independent professional engineers who 
are qualified in the design, construction and rehabilitation of dams to perform a review of 



the project design and construction.  
 
"Informal inspection" means the visual inspection of the dam by the dam owner or 
operator to detect apparent signs of deterioration or other deficiencies of the dam structure 
or function.  
 
"Levee" or "dike" means any artificial barrier together with appurtenant works that will 
divert or restrain the flow of a stream or river.  
 
"One-hundred-year storm" means the storm which is estimated to have a one percent 
chance, or one chance in 100, of being equaled or exceeded in one year.  
 
"Outlet" means an opening through which water can be freely discharged from a reservoir 
for a particular purpose.  
 
"Owner and/or operator" means any person who owns, controls, operates, maintains, 
manages or proposes to construct a dam.  
 
"Permit" or "dam permit" means all approvals required under N.J.S.A. 58:4-1 et seq. for 
the construction and operation of a dam.  
 
"Person" means any individual, proprietorship, partnership, association, corporation, 
municipality, county or public agency. 
 
"Principal spillway" means the primary or first used spillway during normal inflow and 
flood flows. 
 
"Probable maximum precipitation" or "(PMP)" means the theoretically greatest depth of 
precipitation for a given duration that is physically possible, over a given size storm area, 
at a particular geographic location, at a certain time of year.  
 
"Regular inspection" means the visual inspection of a dam by a New Jersey licensed 
professional engineer to detect any signs of deterioration in material, developing 
weaknesses or unsafe hydraulic or structural behavior.  
 
"Reservoir" means any impoundment or any potential impoundment that will be created by 
a dam, dike or levee.  
 
"Spillway" means a structure other than low flow outlets, over or through which flood 
flows are discharged.  
 
"Spillway design storm" means the storm upon which the hydraulic capacity of the 
spillway structure is designed.  
 
"Toe-of-dam" means the junction of the downstream face of a dam with the ground surface 
or the invert of the outlet pipe whichever is the lowest point. 



 
N.J.A.C. 7:20-1.3 Permit-by-rule   
 
(a) All dams must be designed, constructed, operated maintained or removed in 

compliance with the rules in this subchapter except as set forth below:  
 

1. Owners and operators of Class IV dams (see N.J.A.C. 7:20-1.8, Dam 
classification) are not required to file documents with nor obtain a permit 
from the Department, but must meet the following requirements, in addition 
to those set forth elsewhere in this subchapter:  

 
  i. Design must be based upon a spillway design storm that results in 

rainfall of 50 percent greater than a 24- hour, 100-year, Type III 
storm (Later technology adopted by the United States Department of 
Agriculture, Natural Resources Conservation Service may be 
substituted for the use of the Type III storm.); and  

 
ii. All necessary local approvals must be obtained;  

 
iii. A New Jersey licensed professional engineer must design the Class 

IV Dam to meet all technical requirements of this subchapter; and 
 
iv. If the Class IV dam is designed or constructed for stormwater 

management purposes, the dam shall comply with the Stormwater 
Management Rules at N.J.A.C. 7:8. 

 
 2. Owners and operators of Class III agricultural impoundments, meaning any 

impoundment used for fish and wildlife, fire control or livestock or crop 
production and maintenance, where the drainage area is less than one-half 
square mile in extent, must meet only the following requirements.  

 
i. All necessary local approvals must be obtained;  

 
ii. Design and construction must be supervised by the United States 

Department of Agriculture, Natural Resources Conservation 
Service.  

 
(b) The Department may, in its discretion, require the owner or operator of any dam 

subject to (a) above to obtain a permit and/or to submit any information relating to 
dam design, construction, operation or maintenance.  

 
 
 
(c) The Department may, in its discretion, require the owner or operator of any dam to 

make modification of the design, construction or operation of the dam in order to 
comply with the intent of this chapter and the Safe Dam Act, N.J.S.A. 58:4-1 et 



seq.  
 
N.J.A.C. 7:20-1.4 General requirements and prohibitions 
 
(a) No person may construct or operate a new dam or modify or repair an existing dam 

without first having obtained a permit from the Department, unless subject to the 
permit-by-rule provision in N.J.A.C. 7:20-1.3. Where emergency circumstances 
justify, repairs of a dam may be undertaken prior to obtaining a permit, in 
accordance with (i) below.  

 
(b)  No dam may be approved by the Department where, in the opinion of the 

Department, there is an unacceptable potential for harm to human health or to 
human safety.  

 
(c)  Backwater created by a dam during a 100-year storm shall be the minimum which 

is contained within the applicant's property unless written consent is obtained from 
all potentially affected property owners. Effects on both surface and ground water 
shall be considered, during normal pool conditions.  

 
(d) No person may construct a dam in any waterway of this state which is a runway for 

migratory fish, without installing a fish ladder or other approved structure to permit 
the fish to pass the dam in either direction (see N.J.S.A. 23:5-29.1).  

 
1. This provision is applicable to dams of any size.  

 
2. The Department will determine whether a stream is currently a runway for 

migratory fish, during the review of the dam permit application. Applicants 
should consult the Division of Fish and Wildlife in this matter prior to 
finalizing the application.  

 
(e) Unless otherwise approved by the Department, dam construction shall commence 

within one year from the date of the permit and be completed within two years 
from the said date or the permit will become null and void. For good cause shown, 
the Department may extend the two year construction deadline for a total of no 
more than five years, one year at a time. Applicants must make written request for 
an extension, prior to the expiration date of the permit or prior extension.  

 
(f) No action shall be brought against the State or the Department or its agents or 

employees for the recovery of damages caused by the partial or total failure of any 
dam or reservoir or through the operation of any dam or reservoir upon the ground 
that the Department is liable by virtue of any of the following:  

 
 

1. The approval of the dam or reservoir, or approval of flood handling plans 
during construction.  

 



2. The issuance or enforcement of orders relative to maintenance or operation 
of the dam or reservoir.  

 
3. Control, regulation and inspection of the dam or reservoir.  

 
4. Measures taken to protect against failure during an emergency.  

 
(g) The Department may deny any application for a dam permit, based upon its 

conclusion that the construction or operation of dam will cause an unacceptable 
threat to or impact on natural or cultural resources or the environment. 

 
(h) The Department shall be notified immediately by the owner or operator upon the 

detection of any condition which may jeopardize the safety of the structure. 
 
(i) Situations which threaten the public health, safety, and welfare and require 

emergency dam repair will be considered by the Department under the following 
procedure:  

 
1. The owner or operator shall inform the Department by telephone as to the 

extent of work to be performed, the reason for the emergency and the 
location of the project.  

 
2. The owner or operator shall perform the emergency work upon verbal 

approval of the Department, which approval shall be verified by the 
Department in writing within three working days. The Department shall 
offer guidance and instructions in performing the work.  

 
3. After the work has been completed in accordance with the Department's 

instructions, the owner or operator shall submit a dam Permit Application 
and "as built" drawings to the Department for review. A letter shall be 
issued by Department in lieu of a dam permit.  

 
(j) The Department shall be notified in writing on or before the transfer of dam 

ownership.  
 
(k) Unless otherwise approved by the Department in writing, no person shall dredge 

within 200 feet of a dam.  
 
(l) Utilities crossing within dam embankments are prohibited unless demonstrated to 

the satisfaction of the Department that such utilities will not jeopardize the safety 
of the dam.  

 
 
(m) No person shall remove or breach an existing dam without first having obtained a 

permit from the Department unless subject to the permit-by-rule provisions in 
N.J.A.C. 7:20-1.3. 



 
(n) Unless otherwise approved by the Department, no trees shall be permitted to grow 

on the dam embankment. 
 
N.J.A.C. 7:20-1.5 General application procedures   
 
(a) The procedures for applying for a dam construction, modification or repair permit 

and for submitting the supporting engineering documents include the 
preapplication stage and the application stage, as described below. For Class III 
dams (see N.J.A.C. 7:20-1.8) all required information may be submitted at one 
time, with such detail as is appropriate to the safe design of the type of structure 
proposed.  

 
(b) The applicant for a dam permit must use a New Jersey licensed professional 

engineer to prepare the plans and specifications and to supervise the inspection of 
the construction.  

 
(c) The Department may require any owner or operator of an existing dam to obtain a 

permit for repair or modification of the dam and appurtenances where: 
 

1. Repair or modification is necessary to insure protection of human health or 
safety; or  

 
2. Modification is required to comply with the provisions of this chapter, 

unless the following circumstances exist:  
 

i. Compliance is impracticable; and,  
 

ii. Noncompliance poses no unacceptable threat to human health or 
safety.  

 
(d) Appeal procedures; permit denials  
 

1. An applicant for a dam permit may request in writing an administrative 
hearing from the Department within 15 days of receipt of the decision by 
the Department to deny the application.  

 
 
 
 
 
 
 

2. The request for a hearing shall specify in detail the basis for the request, 
including all issues of fact or law. The Department may attempt to settle the 
dispute by conducting such proceedings, meetings and conferences as 



deemed appropriate. Should the efforts to settle the dispute fail and if the 
Department determines that the matter is a contested case, the Department 
shall forward the request for a hearing to the Office of Administrative Law, 
pursuant to the provisions of the Administrative Procedure Act (N.J.S.A. 
52:14B-l et seq.)  

 
(e) Applicants for a dam permit for a Class III dam, as defined pursuant to N.J.A.C. 

7:20-1.8, may submit a preliminary application, which should include that 
information needed to establish a Class III hazard classification. Thereafter, in its 
discretion, the Department may waive certain documentation and inspection 
requirements set forth in these rules.  

 
N.J.A.C. 7:20-1.6 Preapplication Stage 
 
(a) The applicant must submit a written Preliminary Report which must include the 

following:  
 

1. A general description of the dam and all appurtenances thereto, and the 
proposed dam classification, pursuant to N.J.A.C. 7:20-1.8. The description 
shall include the following:  

 
i. A statement of the purpose for which the dam and appurtenances are 

to be used; and  
 

ii. A description of the potential effects of project construction and 
operation upon the environment.  

 
2. Maps of the area within one-half mile of the dam and impoundment 

boundary, showing the following:  
 

i. The location of the proposed dam and all appurtenances, thereto;  
 

ii. The location of all structures;  
 

iii. The county and township;  
 

iv. The boundary of the reservoir;  
 

v. The location of all streets and roads;  
 
 
 

vi. The location of all major utilities, i.e. pipe lines and transmission, 
telegraph, and telephone lines; all minor utilities shall be identified 
in the immediate vicinity of the dam and impoundment area. 

 



vii. The topography and scale; and 
 

viii. All other structures or facilities affected by the proposed dam, 
including the area downstream from the dam (State, county, and 
U.S.G.S. maps and aerial photographs may be used for this 
purpose).  

 
3. A written report of the surficial conditions (i.e. geology, topography, and 

culture), based upon a field reconnaissance by the applicant's engineer;  
 

4. Typical cross-sections of the dam, and any dike(s) and levee(s), showing 
proposed elevations, pool levels and top and bottom widths;  

 
5. Preliminary design data, tentative conclusions and references. The design 

data shall address hydrologic features such as drainage area and rainfall 
data, the basis for proposed dam location, the basis for the type of structure 
and spillway proposed, the soils and geologic engineering criteria and the 
basis for design and construction; 

 
6. The hydrologic design procedure and the storm durations which are used in 

the design;  
 

7. All documentation and information related to determining hazard 
classification; and  

 
8. Other information required by the Department.  

 
(b) Upon review of the pre-application, the Department will notify the applicant of 

what design criteria will apply.  
 
(c) Applicants for a permit to repair an existing dam are not required to submit a 

preliminary report unless the Department determines it to be necessary.  
 
N.J.A.C. 7:20-1.7 Application Stage 
 
(a) The application shall be on forms specified and supplied by the Department and 

must be accompanied by two copies of the final design report, construction 
specifications and all plans, drawings, and designs. Upon the written request of the 
applicant, the Department may waive certain requirements for documentation in the 
application stage set forth at (b) to (g) below for a permit to modify or repair an 
existing dam.  

 
(b) The application shall include a Final Design Report, which must contain the 

following: 
 

1. A report of the field and laboratory investigation(s) of the foundation soils 



and/or bedrock, a location map to identify borings and the materials that 
will comprise the dam and any dikes or levees. Stability and settlement 
analyses and seepage and underseepage studies are required, unless the 
applicant can demonstrate to the satisfaction of the Department that these 
analyses are not necessary.  

 
2. The bases, references, calculations and conclusions relative to hydrologic 

studies and design of spillway.  
 

3. Structural and hydraulic design studies and calculations. Structural, 
hydraulic and hydrologic design procedures should be used, as established 
by one of the following: the U.S. Army Corps of Engineers, the U.S. 
Bureau of Reclamation, the U.S. Natural Resources Conservation Service 
and other procedures universally accepted as sound engineering practice.  

 
(c) The application must include all drawings necessary to fully describe the proposal. 

Drawings must be prepared in accordance with the following:  
 

1. All drawings must be prepared by a New Jersey licensed professional 
engineer or land surveyor, as appropriate. Each drawing shall have a title 
block which meets the requirements of the State Board of Professional 
Engineers and Land Surveyors.  

 
2. Drawings must clearly show the datum to which elevations shown are 

referred. The National Geodetic Vertical Datum of 1929 (N.G.V.D.), 
formerly known as the U.S. Coast & Geodetic Survey datum, should be 
used wherever possible. If the N.G.V.D. datum is not used, an appropriate 
conversion equation must be indicated on the drawings.  

 
3. The applicant must submit drawings showing the following information:  

 
i. A general plan of the dam, drawn to an appropriate scale, which 

must show accurately the position of all essential details, such as the 
spillway and its point of discharge into the stream, pipes through the 
dam, inlets, outlets, screen chambers, gate or valve houses, 
head-races, the canal mill or power plant, tailraces and downstream 
bridges which might cause backwater on the dam;  

 
 
 
 

ii. A longitudinal section of the dam and cross-section of the valley at 
the site of the dam, showing the elevation of the crest of the dam, 
the elevation of the normal and design storm flow line of the lake or 
reservoir, the original surface of the ground, the nature and depth of 
the underlying strata, the probable depth of the excavation for the 



foundation of the dam and for the cutoff, foundation treatment, 
elevation of the restored surface of the ground, the location and 
elevation of all pipes or conduits passing through the dam, the core 
wall, if any, and the spillway structure;  

 
iii. Typical cross sections, including a maximum section of the dam and 

of a spillway section which shall meet the following requirements;  
 

(1) Cross sections must show the original surface of the ground, 
subsurface conditions as disclosed by test pits or borings, the 
probable depth of excavations for the foundation and for 
cutoff, the elevations of the top of the dam, the crest of the 
spillway and the normal flow line or water surface in the 
reservoir;  

 
(2) For earth dams, the depth of stripping must be shown, as 

well as the position, material and dimensions of the cutoff or 
core wall, the width of the crest, the slopes and the nature 
and dimensions of the slope protection, the position and 
dimensions of the outlet pipes or conduits and the cutoff to 
prevent seepage along such structures, the disposition of 
different classes of embankment material if of varying 
composition, toe drains and clay blankets;  

 
(3) For concrete or other composite dams, the cross sections 

shall show all dimensions and shall indicate the position and 
kinds of material to be included in the structure.  

 
iv. If not clearly indicated on one or more of the drawings listed above, 

the following details shall be shown on additional detail sheets:  
 

(1) Detail of spillway or overflow, showing the length and depth 
of opening, together with the width and shape of the crest, 
grade and shape of the approach and discharge channels, if 
any, methods of protecting the toe of the dam or end of the 
discharge channel from erosion and the dimensions of all 
walls, floors and paving;  

 
 
 

(2) Details of the intake and outlet works, showing the location 
and dimensions of all valves or sluice gates, intakes, screen 
chambers, racks, outlet towers and gate houses and 
appurtenances;  

 
(3) For reinforced concrete dams, detailed drawings must also be 



submitted, showing the size, spacing and arrangement of all 
reinforcing steel and expansion joints; and  

 
(4) Special drawings shall be submitted showing any special 

construction features not otherwise shown, such as piling, 
fishways, aprons, materials used in the core wall, movable 
dams, tainter gates and mechanical devices, drains and 
instrumentation.  

 
(d) The application must include specifications, containing the following:  
 

1. General provisions, specifying the rights, duties and responsibilities of the 
owner, applicant, applicant's engineer and the builder;  

 
2. The estimated project schedule and sequence of work; and  

 
3. Technical provisions, describing carefully and in detail the approved work 

methods and procedures, standards for equipment and testing, materials to 
be used and the results to be obtained.  

 
(e) The applicant shall complete all investigations, including the following, prior to 

submission of the final design report which shall meet the following requirements:  
 

1. The scope and the degree of precision of investigations required for a 
specific project shall be based on the complexities of the site, the 
importance of the proposed structure and the hazard created by the 
proposed structure.  

 
2. The foundation investigation shall consist of borings, test pits, seismic 

investigations or other subsurface explorations and must be performed so as 
to accurately define the soil and rock stratigraphy and the ground water 
conditions to the satisfaction of the Department.  

 
3. Laboratory testing of undisturbed and remolded soil specimens and rock 

samples may be required by the Department.  
 
 
 
 

4. The applicant must determine the nature and extent of materials which are 
proposed for use in the structure, (e.g., borrow material, concrete aggregate, 
riprap stone, filter materials) and their structural properties when 
incorporated into the proposed structure.  

 
5. Stability analysis and calculations for the proposed structure to ensure 

safety against failure due to overturning, sliding or overstressing must be 



submitted and approved by the Department.  
 

6. Topographic surveys must be performed with sufficient accuracy to locate 
the proposed construction and to define the volume of the storage in the 
reservoir and the flowage limits. The upstream and downstream area must 
be investigated in order to delineate the area of potential damage in case of 
failure or flooding. Locations of baselines, centerlines and other horizontal 
and vertical control points must be shown on the topographic map of the 
site.  

 
7. The drainage area must be accurately determined. Both present and 

projected future land use must be considered in determining the runoff 
characteristics of the drainage area. The most severe of these two conditions 
must be used in the design. The hydrologic assumptions and design 
calculations used in spillway designs shall be specified and shall include:  

 
i. Drainage area size;  

 
ii. Rainfall and runoff data;  

 
iii. Reservoir inflow hydrographs;  

 
iv. Reservoir area-capacity-elevation data;  

 
v. Spillway elevation-discharge data; and 

 
vi. Reservoir flood routings, except as otherwise provided in this 

subchapter.  
 
(f) All applicants must submit an Operation and Maintenance Manual in accordance 

with N.J.A.C. 7:20-1.1 and applicants for Class I and II dams (see N.J.A.C.  
7:20-1.8) shall prepare and submit an Emergency Action Plan which shall at least 
include a Dam Breach Analysis, Inundation Maps and Emergency Notification and 
Evacuation Plans.  

 
(g) The Department may require the submission of an Environmental Impact 

Statement, as defined in N.J.A.C. 7:20- 1.2, by any applicant for a dam permit.  
 
(h) The application to remove or breach a dam shall include the following:  
 

1. Design report, and plans and computations to effect the breach including 
size of breach, shape of breach, disposal of spoil material;  

 
2. Plans and computations for stabilization of the lake bed including the 

channel upstream of the breach, and for the control of sediment within the 
lake and downstream of the breach during and after the breach has been 



effected;  
 

3. Computations for design of the method and timing for dewatering the lake;  
 

4. Computations detailing the effects of the breach on the downstream channel 
and demonstrating that the project will not adversely affect flooding 
conditions downstream during the 10, 50 and 100 year storms;  

 
5. Specifications containing the technical provision which describe in detail 

the proposed work methods and equipment and, in addition, a work 
schedule for the entire project;  

 
6. A plan of the existing dam and lake along with surrounding property lines;  

 
7. Evidence that all adjoining property owners of the impoundment and the 

municipality where the reservoir or dam is located have received 
notification that an application has been submitted to the Department to 
remove or breach a dam and proof of publication of notice of the proposed 
removal application in at least one newspaper of general circulation in the 
municipality where the reservoir or dam is located; 

 
8. A description of the potential effects of the dam removal or breach upon the 

environment; and  
 

9. A description of the potential effects of the dam removal or breach upon life 
and property downstream of the dam.  

 
(i) When a petition has been filed in accordance with the Safe Dam Act, N.J.S.A.  
 58:4-9, protesting against the removal of any reservoir, water or dam or against the 

decommissioning of any reservoir or dam, the Commissioner shall, pursuant to the 
requirements of N.J.S.A. 58:4-10, hold a public hearing, upon 30 days notice to all 
parties interested, and following prior notice published 30 days before the hearing 
in at least one newspaper of general circulation in the municipality in which the 
reservoir or dam is located. 

 
 
 
N.J.A.C. 7:20-1.8 Dam Classification  
  
(a) The Department will use the following guidelines to classify dams according to 

hazard. Probable future development of the area downstream from the dam which 
might be affected by its failure will be considered in determining the hazard 
classification. The Department may, in its discretion, change the hazard class of 
any proposed or existing dam. 

  
1. Class I - High Hazard Potential: This classification includes those dams, the 



failure of which may cause the probable loss of life or extensive property 
damage.  

 
i. The existence of normally occupied homes in the area that are 

susceptible to significant damage in the event of a dam failure will 
be assumed to mean "probable loss of life".  

 
ii. Extensive property damage means the destructive loss of industrial 

or commercial facilities, essential public utilities, main highways, 
railroads or bridges. A dam may be classified as having a high 
hazard potential based solely on high projected economic loss.  

 
iii. Recreational facilities below a dam, such as a campground or 

recreation area, may be sufficient reason to classify a dam as having 
a high hazard potential.  

 
2. Class II - Significant Hazard Potential: This classification includes those 

dams, the failure of which may cause significant damage to property and 
project operation, but loss of human life is not envisioned. This 
classification applies to predominantly rural, agricultural areas, where dam 
failure may damage isolated homes, major highways or railroads or cause 
interruption of service of relatively important public utilities.  

 
3. Class III - Low Hazard Potential: This classification includes those dams, 

the failure of which would cause loss of the dam itself but little or no 
additional damage to other property. This classification applies to rural or 
agricultural areas where failure may damage farm buildings other than 
residences, agricultural lands or non-major roads.  

 
4. Class IV - Small Dams: This classification includes any project which 

impounds less than 15 acre-feet of water to the top of dam, has less than 15 
feet height-of-dam and which has a drainage area above the dam of 150 
acres or less in extent. No dam may be included in Class IV if it meets the 
criteria for Class I or II. Any applicant may request consideration as a Class 
III dam upon submission of a positive report and demonstration proving low 
hazard.  

N.J.A.C. 7:20-1.9 Design criteria   
 
(a) The minimum design storm used to calculate required spillway capacity must be 

determined according to the following table: 
 

Hazard   Spillway Design Storm (SDS)
 

Class I    PMP 
 

Class II   One-half PMP 



 
Class III   24 hour 100 year frequency, 

Type III storm* 
 
Class IV   24 hour 100 year frequency, 

Type III storm plus 50%* 
 
*Any later technology adopted by the U.S. Department of Agriculture, Natural Resources 
Conservation Service may be substituted for the use of the Type III storm. 
 
(b) For existing dams, it is recognized that the relationships between valley slope and 

width, total reservoir storage, drainage area, and other hydrologic factors have a 
critical bearing on determining the safe spillway design flood. When appropriate, 
based on the design of a dam, rational selection of a reduced spillway design for 
specific site conditions based on quantitative and relative impact analysis is 
acceptable. The spillway should be sized so that the increased downstream damage 
resulting from overtopping failure of the dam would not be significant as compared 
with the damage caused by the flood in the absence of a dam overtopping failure.  
The minimum design storm for the dam shall be the 100 year storm.  

 
(c) All Class II and III dams shall, where practicable incorporate in the proposed 

design, the ability to make modifications necessary to increase the spillway 
capacity of the facility or other alternative measures if the downstream hazard 
potential increases.  

 
(d) All dams shall have an adequate storage for the design storm or have a spillway 

system which will safely pass the design storm without endangering the safety of 
the dam.  

 
(e) Each spillway shall include a satisfactory means of dissipating the energy of flow 

at its outlet without endangering the safety of the dam.  
 
(f) The capacity of the spillway system shall be equal to the peak inflow of the design 

flood unless the applicant demonstrates by flood routing procedures that the 
spillway system has the capacity to safely pass the resulting water flow.  

 
(g) Pipe conduits may be used for the primary (principal) spillway. When so used, the 

following requirements shall be met:  
 

1. Pipe conduits shall be of such design as to safely support the total external 
loads in addition to the total internal hydraulic pressure without leakage. 
The type of construction material used shall be consistent with the 
anticipated life of the structure. Corrugated metal pipe shall not be used in 
the construction of new dams.  

 
i. For Class I and II dams, the minimum allowable inside dimension of 



the pipe conduit is 30 inches.  
 
 

ii. For Class III dams, the minimum allowable inside diameter of the 
pipe conduit is 18 inches.  

 
iii. For Class IV dams, the minimum allowable inside diameter of the 

pipe conduit is 12 inches.  
 

2. All pipe conduits shall convey water at the maximum design velocity 
without damage to the interior surface;  

 
3. The pipe conduit must be designed so that negative pressures will not occur 

at any point along the primary (principal) spillway system;  
 
4. Anti-seep collars or other methods approved by the Department must be 

installed to control seepage along the conduit;  
 

5. Adequate allowances shall be incorporated in the design to compensate for 
differential settlement and possible elongation of the pipe conduit;  

 
6. An anti-vortex device must be included in the design, unless the applicant 

can demonstrate that one is not necessary.  
 

7. A trash rack, approved by the Department, shall be installed at the intake to 
prevent clogging of the pipe conduit; and  

 
8. An emergency spillway shall be provided; and  

 
9. Cathodic protection is required for all metal pipes . 

 
 
 
 
(h) Should a vegetated or unlined auxiliary spillway, approved by the Department, be 

installed, it must be able to pass the design storm without jeopardizing the safety of 
the structure and that has a predicted average frequency of use less than:  

 
1. Once in 100 years for Class I dams:  

 
2. Once in 50 years for Class II dams; or  

 
3. Once in 25 years for Class III and IV dams.  

 
(i) Drawdown requirements are as follows:  
 



1. Except for excavated impoundments, all dams shall include a device to 
permit draining the reservoir, as approved in writing by the Department. 
Computations for the minimum time required to drain the reservoir shall be 
required for new and existing dams.  

 
2. Unless the applicant demonstrates to the satisfaction of the Department that 

there is a need to locate a valve downstream from the dam and that the areas 
downstream of the dam will remain protected, all valves or sluice gates in 
pipe conduit drains must be installed upstream of the dam.  

 
3. All pipe conduits used as drawdown drains for all dam classifications shall 

meet requirements of (g) above, except that the minimum allowable inside 
dimension may be less than 30 inches. 

 
4. Dams which impound water on a permanent basis shall include a means to 

allow the reduction of the reservoir water surface elevation five feet in 10 
days at a rate not to exceed one foot per day.  This requirement shall not 
apply to dams whose intended purpose requires and whose design allows 
faster drawdown times.  For existing dams which satisfactorily meet 
Department safety and operating criteria, the applicant may, with prior 
approval of the Department, present alternative reservoir drawdown plans. 

 
(j) Design references used shall be cited in the information submitted to the 

Department.  
 
(k) Monitoring devices to permit inspection and assessment of the dam's condition may 

be required by the Department for use in the inspections during and after 
completion of construction.  

 
(1) The applicant shall demonstrate to the Department that the riparian rights of 

downstream property owners will be protected during construction, during the 
period when the reservoir is being filled and during the life of the dam and 
reservoir.  

 
(m) Unless the applicant can demonstrate that an alternative slope is acceptable, 

upstream slopes of an earth dam may be no steeper than three horizontal to one 
vertical ratio, and downstream slopes may be no steeper than two horizontal to one 
vertical ratio. Measures are required for protection of upstream slopes against wave 
action or rapid draw-down and for protection of the downstream slope against 
scour or erosion due to high tailwater.  

 
(n) Freeboard requirements are as follows:  
 

1. Sufficient freeboard shall be provided to prevent overtopping of the dam or 
any dike or levee due to passage of the design flood or due to frost damage, 
ice damage or wave action.  



 
2. For all dams the minimum elevation of the top of the dam must be that 

necessary to pass the design storm with at least one foot of freeboard to the 
top of dam.  

 
3. Where special conditions of severe frost damage, ice damage or wave 

action may occur, higher elevations than required in (n)2 above may be 
required and should be considered by the applicant.  

 
(o) The Department may require the design and installation of any additional or 

modified measures by any applicant for a dam permit where appropriate to insure 
the protection of human health or safety.  

 
N.J.A.C. 7:20-1.10 Construction   
 
(a) Requirements relating to supervision of dam construction are as follows:  
 

1. All applicants shall submit a written description and schedule of the 
proposed construction, including:  

 
i. The estimated time to complete the construction activities, see 

N.J.A.C. 7:20-1.4(e);  
 

ii. Where applicable, a description of the means by which stream flow 
will be diverted around or through the dam site, or otherwise kept 
from interfering with the work;  

 
iii. The number of inspectors designated for inspection for construction 

quality control; and  
 

iv. Steps to be taken to minimize erosion and sediment production 
during construction.  

 
2. The extent and method of inspection for construction quality control must 

be described and approved by the Department, including an inspection 
schedule.  

 
3. The diversion facility, as outlined in l.i above, must remain open and no 

water may be permanently stored in the reservoir until the permittee 
demonstrates to the Department that storage of water will neither interfere 
with construction activities nor create a hazard to life, health or property.  

 
4. The professional engineer responsible for inspecting the construction must 

submit progress reports to the Department at least once each month, during 
the construction period.  

 



5. The permittee shall promptly advise the Department of all proposed 
changes in the approved design, plans or specifications. There may be no 
change in the approved design, plans or specifications without prior 
approval of the Department. All approved changes must be recorded on the 
complete set of as-built plans, required in (a) 6, below. The Department 
may require the submission of revised designs at any time. Written prior 
approval from the Department is required for major modifications, which 
shall include significant changes in scale, use, design, impact, etc. of the 
project, as initially approved. The Department may require written, prior 
approval of any proposed modification.  

 
6. A complete set of as-built designs, plans and specifications must be 

submitted to the Department upon completion of the project.  
 
7. The professional engineer who has inspected the construction shall submit 

written certification that the structure has been built in conformance with 
the designs, plans and specifications, and with any changes approved by the 
Department.  

 
(b) The Department may, in its discretion, require the owner to obtain the services of 

an Independent Review Board to oversee the design and construction of any 
proposed or existing dam.  

 
c) Construction inspection program requirements are as follows:  
 

1. The Department may inspect the dam during construction to insure that it is 
being built in compliance with the designs, plans and specifications 
submitted to the Department. Departmental inspections in no way relieve 
either the permittee or the professional engineer in charge from the 
responsibility of providing adequate inspection of the work.  

 
2. If, at any time during the progress of the work, the Department finds that 

the work is not being performed in accordance with the approved designs, 
plans and specifications and any approved changes, the Department will 
serve a written notice to that effect on the permittee or his representative. 
Such notice will state the particulars with which the work has not complied. 
Additionally, the Department may order the immediate compliance with 
such designs, plans, specifications, and changes and suspension of all other 
work until compliance has been effected. If the owner or his representative 
fails to comply with this order, the permit under which construction is 
authorized may be revoked or suspended by the Department.  

 
3. Upon receipt of the as-built plans required in subsection (a) 6 above and the 

engineer's certification required in subsection (a) 7 above the Department 
will inspect the completed construction within 45 days. If the Department 
finds that construction was completed in accordance with the approved 



designs, plans, specifications and approved changes, the construction will 
be approved in writing within 30 days. The approval date shall be the date 
such approval is sent by the Department.  

 
4. In the 12th month following approval of construction by the Department 

pursuant to (c) 3 above, the Department will make a final inspection of the 
construction. If the Department makes a final inspection of the construction, 
a final approval may be given by the Department, if the final inspection 
shows that the terms of the permit, designs, plans, specifications and 
approved changes thereof have been met.  

 
N.J.A.C. 7:20-1.11 Dam operating requirements and inspections: new  and existing 
   dams   
 
(a) The owners and operators of all dams shall develop and use an Operation and 

Maintenance Manual which provides guidance and instruction to project personnel 
for the proper operation and maintenance of the reservoir and dam, and meets the 
following requirements:  

 
1. The manual shall be composed of two parts:  

 
i. Part One shall include an introduction, project description, project 

authorizations, project history and list of project contracts.  
 

ii. Part Two shall contain the operation and maintenance instructions 
for major project facilities and equipment and a schedule for 
maintenance.  

 
 
 
(b) The owners or operators of all dams which raise the waters of any stream more than 

70 feet above its usual mean low-water height or which impound more than 10,000 
acre-feet of water shall have a regular inspection performed annually and formal 
inspections performed every three years by a New Jersey licensed professional 
engineer. These inspections must be attended by a professional engineer assigned 
from the Department. In the year of the formal inspection, regular or informal 
inspections need not be performed.  

 
(c) Owners or operators of Class I dams not meeting the size characteristics described 

in (b) above shall have a regular inspection performed once every two years and a 
formal inspection performed every six years.  

 
(d) Owners or operators of Class II dams shall have a regular inspection performed 

once every two years and a formal inspection performed every 10 years.  
 
(e) Owners or operators of Class III and IV dams shall have a regular inspection 



performed every four years. The Department may at its discretion require the owner 
or operators to perform a formal inspection of a Class III or IV dam.  

 
(f) All dam inspections shall be performed from March through December.  
 
(g) All inspections shall be performed in compliance with the following requirements:  
 

1. A written guide provided by the Department for the preparation of a Report 
on Condition of the dam shall be used for all inspections.  

 
2. Formal and regular dam inspections shall be performed by a licensed New 

Jersey professional engineer. Except for Class IV dams, the required report 
shall be submitted to the Department by the engineer within 30 days of 
completion of the inspection. The report shall indicate the results of the 
inspection, documenting the conclusions and recommendations. Reports for 
Class IV dams shall be submitted to the county and/or municipal engineer 
having jurisdiction over the dam structure.  

 
3. Informal inspections may be performed by the dam owner or operator and 

the Report on Condition shall be part of the owner's or operator's permanent 
file and, unless requested by the Department, Reports shall not be submitted 
to the Department.  

 
4. The Department may extend the time for submission of the required 

material for up to 30 days, if the owner or operator justifies the need for 
such extension.  

 
 
 

5. Failure by the permittee to inspect within the required time periods or 
failure to submit the Report on Condition may result in an order to drain the 
impoundment under the provisions of the Safe Dam Act (N.J.S.A. 58:4-1 et 
seq.), and/or any other remedy allowed by law.  

 
(h) For good cause, the Department may require the owner or operator of any dam to 

perform an inspection of any type at any time.  
 
(i) The owner or operator of all Class I and II dams shall prepare and use an 

Emergency Action Plan, as described in N.J.A.C. 7:20-1.7(f).   
 



SAFE DAM ACT 

58:41 Reservoir, dam restrictions. 

58:41. a. No municipality, corporation or person shall, without the consent of the Commissioner 
of Environmental Protection, hereafter in this chapter designated as the commissioner, build any 
reservoir or construct any dam, or repair, alter or improve existing dams on any river or stream in 
this State or between this State and any other state which will raise the waters of the river or 
stream more than five feet above its usual mean lowwater height. 

No municipality, corporation or person shall, without the consent of the commissioner, build any 
reservoir or construct any dam, or repair, alter or improve existing dams in the pinelands area, as 
designated by subsection a. of section 10 of P.L.1979, c.111 (C.13:18A11), which will raise the 
waters of any river or stream more than eight feet above the surface of the ground where the 
drainage area above the dam or reservoir is more than one square mile in extent and where the 
water surface created by the dam or reservoir is more than 100 acres in extent. 

The commissioner may investigate and take appropriate action regarding any dam or reservoir 
about which the commissioner has a security or safety concern. 

With respect to dams and reservoirs located on lands utilized for agricultural or horticultural 
purposes within the pinelands area, the commissioner's actions shall be undertaken after 
consultation with the Secretary of Agriculture. 

b.  The commissioner shall not require a permit for the repair of any dam used for agricultural 
purposes within a special agricultural production area designated pursuant to N.J.A.C.7:505.14 
in the pinelands area. 

Amended 1981, c.249, s.3; 1985, c.33; 1995, c.402, s.1; 2001, c.82, s.1. 

58:42. Approval of plans of reservoirs and dams 
Every municipality, corporation or person, before constructing any reservoir or dam subject to 
the provisions of this chapter shall apply to the commissioner for the approval of the plans of 
such reservoir or dam, which approval the commissioner may grant with such modifications, 
limitations or changes as in his judgment may be necessary for the protection of life and 
property. 

Amended by L.1981, c. 249, s. 4, eff. Aug. 6, 1981. 

58:43. Descriptions, surveys and plans of existing reservoirs and dams 
Every municipality, corporation or person owning and maintaining or having control of any 
reservoir or dam shall, upon written request therefor, furnish to the commissioner as full, true 
and particular description of the reservoir or dam as may be practicable, and shall, when so 
requested by the commissioner cause to be made such surveys, plans and drawings of the 
reservoir or dam as may be necessary to give sufficient information for the determination of its 
safety as may be required by the commissioner. 

Amended by L.1981, c. 249, s. 5, eff. Aug. 6, 1981.



58:44. Inspection of reservoirs and dams 
Upon written application by any person owning or representing property liable to be injured or 
destroyed by the breaking of any reservoir or dam, or upon application by the mayor or 
governing body of any municipality on account of possible danger of loss of life or of injury to 
any property within the municipality from the breaking of any reservoir or dam, or without such 
complaint whenever the commissioner shall choose, he shall forthwith thoroughly inspect such 
reservoir or dam. 

Amended by L.1981, c. 249, s. 6, eff. Aug. 6, 1981. 

58:45 Alterations, additions and repairs of unsafe reservoirs or dams; duties of owner. 

58:45. a. An owner or person having control of a reservoir or dam shall: 

(1)Implement all measures required pursuant to this chapter or the provisions of P.L.1981, c.249 
(C.58:48.1 et seq.), or any rule, regulation, code, permit or order issued pursuant thereto, 
including but not limited to, performance of periodic inspections required pursuant to section 2 
of P.L.1981, c.249 (C.58:48.2) or development, updating and implementation of emergency 
action plans; 

(2)Provide to the Department of Environmental Protection, upon request, any reports or 
information required pursuant to this chapter or the provisions of P.L.1981, c.249, or any rule or 
regulation adopted, or permit or order issued pursuant thereto; and 

(3)Implement any action ordered by the Commissioner of Environmental Protection to correct 
conditions that render the reservoir or dam to be considered, as determined by the commissioner, 
unsafe or improperly maintained or to bring the reservoir or dam into compliance with standards 
established pursuant to this chapter, or any rule or regulation adopted, or permit or order issued 
pursuant thereto. 

b.  If, in the judgment of the commissioner, any reservoir or dam is not sufficiently strong to 
resist the pressure of water that is or may be upon it or there is reasonable cause to believe that 
danger to life or property may be anticipated from the reservoir or dam, or if for any other cause 
the commissioner shall determine the reservoir or dam to be unsafe or improperly maintained, 
the commissioner shall take any action authorized pursuant to this section to compel compliance 
with the provisions of this chapter, or any rule or regulation adopted, or permit or order issued 
pursuant thereto, and shall determine whether the water in the reservoir or above the dam shall 
be drawn off in whole or in part, and what alterations, additions and repairs are necessary to be 
made to the reservoir or dam to make it safe and properly maintained or whether the dam or 
appurtenant structures located therein should be removed. The commissioner also may take 
action as authorized pursuant to R.S.58:46 against the owner or person having control of the 
reservoir or dam for such relief as the commissioner may determine. The commissioner shall 
forthwith in writing order the owner or person having control of the reservoir or dam to cause the 
alterations, additions and repairs to be made within the time to be limited in the order. A copy of 
any order issued by the commissioner pursuant to this section shall be sent to the clerk of the 
municipality and the clerk of the county in which the reservoir or dam is located. The 
commissioner also may order the water in the reservoir or above the dam to be drawn off in 
whole or in part as the commissioner may determine. The commissioner shall not approve the 
decommissioning of a reservoir or dam until the commissioner has provided 30 days' prior notice



and the commissioner has complied with the provisions of R.S.58:410 as applicable. The notice 
of the proposed decommissioning shall be published at least 30 days prior to the 
decommissioning of the reservoir or dam in at least one newspaper of general circulation in the 
municipality in which the reservoir or dam is located. The commissioner shall have the right to 
enter upon any and all properties for the purpose of obtaining information about the safety and 
proper maintenance of any reservoir, dam or appurtenant structures located therein. 

c.  Any owner or person having control of a reservoir or dam who fails to comply with an order 
issued pursuant to this section or R.S.58:46 may be liable to the department in an amount equal 
to the cost of removal of the dam or appurtenant structures located therein undertaken by the 
department, including attorney's fees and court costs, pursuant to subsection d. of this section. 

Whenever two or more owners or persons having control of a reservoir or dam are liable for the 
cost of removal, including attorney's fees and court costs, the department may allocate the cost of 
removal among the liable parties using such factors as the department determines are 
appropriate. Nothing in this subsection shall affect the right of any party to seek contribution 
from any other person responsible for the cost of removal of the dam pursuant to any other 
statute or under common law. 

d. (1) Whenever the commissioner determines that a dam is in imminent danger of failure and 
has reasonable cause to believe that danger to life or property may be anticipated from the 
reservoir, dam or appurtenant structures located therein, and the owner of the dam or person 
having control of the reservoir or dam has failed to comply with an order to repair the dam issued 
pursuant to subsection a. of this section or R.S.58:46, or to take such interim measures as the 
department determines are appropriate, including reducing the amount of water impounded by 
the dam or breaching the dam, the department may, in addition to actions authorized pursuant to 
R.S.58:46, enter upon any and all properties wherein the reservoir, dam or appurtenant 
structures are located and, using resources and personnel available to the department, remove or 
cause to be removed the dam or appurtenant structures located therein, allowing the water to 
flow freely. 

Prior to any action by the department pursuant to this subsection, the owner or person having 
control of the reservoir or dam, shall, no later than 60 days after receipt of a notice from the 
department of a pending removal action, submit to the department, in writing, an acceptable 
implementation plan addressing the proposed actions to be taken regarding the failed or failing 
reservoir or dam. 

(2)Any expenditures made by the department pursuant to this section shall constitute, in each 
instance, a debt to the State. The debt shall constitute a lien on all property owned by the owner 
or person having control of the reservoir or dam when a certificate of debt, incorporating a 
description of the property of the owner or person having control of the reservoir or dam subject 
to the repair, and related costs, is duly filed with the clerk of the Superior Court. The clerk shall 
promptly enter upon the civil judgment and order docket the name and address of the owner or 
person having control of the reservoir or dam and the amount of the lien as set forth in the 
certificate of debt. Upon entry by the clerk, the lien, to the amount committed by the department 
for dam repair, shall attach to the revenues and all real and personal property of the owner or 
person having control of the reservoir or dam, whether or not the owner or person having control 
of the reservoir or dam is insolvent.



The certificate of debt filed pursuant to this paragraph which affects the property of an owner or 
person having control of a reservoir or dam subject to the dam repairs shall create a lien with 
priority over all other claims or liens which are or have been filed against the property, except if 
the property comprises six dwelling units or less and is used exclusively for residential purposes, 
this certificate of debt shall not affect any valid lien, right or interest in the property filed in 
accordance with established procedure prior to the filing of this certificate of debt. 

The certificate of debt filed pursuant to this subsection which affects any property of an owner or 
person having control of a reservoir or dam, other than the property subject to the repairs, shall 
have priority from the day of the filing of the certificate of debt over all other claims and liens 
filed against the property, but shall not affect any valid lien, right, or interest in the property filed 
in accordance with established procedure prior to the filing of a certificate of debt pursuant to 
this subsection. 

Whenever the owner or person having control of the reservoir or dam is a private lake 
association or other body representing owners of property adjacent to the reservoir or lake 
created by the dam or impoundment, liens may be imposed upon the individual owners of the 
property represented by the association. An owner whose property has such a lien imposed may 
release the property from a lien claimed under this subsection by filing with the clerk of the 
Superior Court a cash or surety bond, payable to the department in the amount of the sums 
expended by the department pursuant to this section, including attorney's fees and court costs, or 
the value of the property after the abatement action is complete, whichever is less. 

e.  The provisions of this section shall not limit the use of other remedies available to the 
department pursuant to law. 

f.  The commissioner may adopt, pursuant to the "Administrative Procedure Act," P.L.1968, 
c.410 (C.52:14B1 et seq.), any rules or regulations necessary to implement the provisions of this 
section. 

Amended 1981, c.249, s.7; 1994, c.84, s.1; 2005, c.228, s.1. 

58:46 Enforcement powers of department, civil, criminal; violations; penalties. 

58:46. a. Whenever the Commissioner of Environmental Protection finds that a person has 
violated any provision of the "Safe Dam Act," P.L.1981, c.249 (C.58:48.1 et seq.), or any rule, 
regulation or order issued pursuant thereto, the commissioner may: 

(1)Issue an order requiring any such person to comply in accordance with subsection b. of this 
section; or 

(2)Bring a civil action in accordance with subsection c. of this section; or 

(3)Levy a civil administrative penalty in accordance with subsection d. of this section; or 

(4)Bring an action for a civil penalty in accordance with subsection e. of this section; or 

(5)Petition the Attorney General to bring a criminal action in accordance with subsection f. of 
this section.



Recourse to any of the remedies available under this section shall not preclude recourse to any of 
the other remedies prescribed in this section or by any other applicable law. 

b.  Whenever, on the basis of available information, the commissioner finds a person in violation 
of any provision of P.L.1981, c.249, or any rule, regulation or order issued pursuant thereto, the 
commissioner may issue an administrative order: (1) specifying the provision or provisions of 
the law, rule, regulation, or order, of which the person is in violation; (2) citing the action which 
constituted the violation; (3) requiring compliance with the provision or provisions violated; (4) 
requiring the restoration of the area which is the site of the violation; and (5) providing notice to 
the person of the right to a hearing on the matters contained in the order. 

c.  The commissioner is authorized to institute a civil action in Superior Court for appropriate 
relief from any violation of P.L.1981, c.249, or any rule, regulation or order issued pursuant 
thereto. Such relief may include, singly or in combination: 

(1)A temporary or permanent injunction, including an order or judgment as will effectually 
secure the persons interested from danger of loss from the breaking of a dam. The court may 
proceed in the action in a summary manner or otherwise; 

(2)Assessment of the violator for the costs of any investigation, inspection, or monitoring survey 
which led to the establishment of the violation, and for the reasonable costs of preparing and 
bringing legal action under this subsection; 

(3)Assessment of the violator for any costs incurred by the State in removing, correcting, or 
terminating the adverse effects resulting from any violation for which legal action under this 
subsection may have been brought; 

(4)Assessment against the violator for compensatory damages for any loss or destruction of 
wildlife, fish or aquatic life, and for any other actual damages caused by a violation; 

(5)A requirement that the violator restore the site of the violation to the maximum extent 
practicable and feasible. 

d.  The commissioner is authorized to assess a civil administrative penalty of up to $25,000 for 
each violation of any provision of P.L.1981, c.249, or any rule, regulation or order issued 
pursuant thereto, and each day during which each violation continues shall constitute an 
additional, separate, and distinct offense. Any amount assessed under this subsection shall fall 
within a range established by regulation by the commissioner for violations of similar type, 
seriousness, and duration. In adopting rules and regulations establishing the amount of any 
penalty to be assessed, the commissioner may take into account the economic benefits from the 
violation gained by the violator. No assessment shall be levied pursuant to this section until after 
the party has been notified by certified mail or personal service. The notice shall: (1) identify the 
section of the law, rule, regulation or order violated; (2) recite the facts alleged to constitute a 
violation; (3) state the amount of the civil penalties to be imposed; and (4) affirm the rights of the 
alleged violator to a hearing. The ordered party shall have 20 days from receipt of the notice 
within which to deliver to the commissioner a written request for a hearing. After the hearing and 
upon finding that a violation has occurred, the commissioner may issue a final order specifying 
the amount of the fine imposed. If no hearing is requested, the notice shall become final after the 
expiration of the 20day period. Payment of the assessment is due when a final order is issued or



the notice becomes a final order. The authority to levy an administrative penalty is in addition to 
all other enforcement provisions in this act and in any other applicable law, rule, or regulation, 
and the payment of any assessment shall not be deemed to affect the availability of any other 
enforcement provisions in connection with the violation for which the assessment is levied. Any 
civil administrative penalty assessed under this section may be compromised by the 
commissioner upon the posting of a performance bond by the violator, or upon such terms and 
conditions as the commissioner may establish by regulation. 

e.  A person who violates any provision of P.L.1981, c.249 or any rule, regulation or order issued 
pursuant thereto, an administrative order issued pursuant to subsection b. of this section, or a 
court order issued pursuant to subsection c. of this section, or who fails to pay a civil 
administrative penalty in full pursuant to subsection d. of this section, shall be subject, upon 
order of a court, to a civil penalty not to exceed $10,000 per day of such violation, and each day 
during which the violation continues shall constitute an additional, separate, and distinct offense. 
Any civil penalty imposed pursuant to this subsection may be collected with costs in a summary 
proceeding pursuant to the "Penalty Enforcement Law of 1999," P.L.1999, c.274 (C.2A:5810 et 
seq.). In addition to any penalties, costs or interest charges, the court may assess against the 
violator the amount of actual economic benefit accruing to the violator from the violation. The 
Superior Court and the municipal court shall have jurisdiction to enforce the provisions of the 
"Penalty Enforcement Law of 1999" in connection with this section. 

f.  A person who purposely, knowingly or recklessly violates any provision of P.L.1981, c.249, 
or any rule, regulation or order issued pursuant thereto, shall be guilty, upon conviction, of a 
crime of the fourth degree and, notwithstanding any provision of N.J.S.2C:433 to the contrary, 
shall be subject to a fine of not less than $2,500 nor more than $25,000 per day of violation, in 
addition to any other applicable penalties and provisions under Title 2C of the New Jersey 
Statutes. A second or subsequent offense under this subsection shall subject the violator to a fine, 
notwithstanding any provision of N.J.S.2C:433 to the contrary, of not less than $5,000 nor more 
than $50,000 per day of violation, in addition to any other applicable penalties and provisions 
under Title 2C of the New Jersey Statutes. A person who knowingly makes a false statement, 
representation, or certification in any application, record, or other document filed or required to 
be maintained under the provisions of P.L.1981, c.249 shall be guilty, upon conviction, of a 
crime of the fourth degree and, notwithstanding any provision of N.J.S.2C:433 to the contrary, 
shall be subject to a fine of not more than $10,000, in addition to any other applicable penalties 
and provisions under Title 2C of the New Jersey Statutes. 

g.  In addition to the penalties prescribed in this section, a notice of violation of any provision of 
P.L.1981, c.249, or any rule, regulation or order issued pursuant thereto, shall be recorded on the 
deed of the property wherein the violation occurred, on order of the commissioner, by the clerk 
or register of deeds and mortgages of the county wherein the affected property is located and 
with the clerk of the Superior Court and shall remain attached thereto until such time as the 
violation has been remedied and the commissioner orders the notice of violation removed. 

h.  The department may require an owner or person having control of a reservoir or dam to 
provide any information the department requires to determine compliance with any provision of 
P.L.1981, c.249, or any rule, regulation or order issued pursuant thereto. 

i.  Any person who knowingly, recklessly, or negligently makes a false statement, representation 
or certification in any application, record, or other document filed or required to be maintained



under the provisions of P.L.1981, c.249, shall be in violation of the act and shall be subject to the 
penalties assessed pursuant to subsections d. and e. of this section. 

j.  All penalties collected pursuant to this section or sums collected pursuant to R.S.58:45 shall 
be deposited in the "Environmental Services Fund," established pursuant to section 5 of 
P.L.1975, c.232 (C.13:1D33), and kept separate from other receipts deposited therein, and 
appropriated to the department for the removal of dams in the State. 

k.  The department shall have the authority to enter any property, facility, premises, or site for 
the purpose of conducting inspections to determine the condition of any dam, or to conduct 
inspections of ordered repairs or to otherwise determine compliance with the provisions of 
P.L.1981, c.249. 

Amended 1953, c.54, s.5; 1981, c.249, s.8; 2005, c.228, s.2. 

58:48. Personnel to conduct inspections 
The commissioner may, when provided with sufficient funds, employ personnel for the 
inspection of existing reservoirs and dams and the supervision of the erection of new reservoirs 
and dams in this State or between this and any other state so that said structures may be built 
with due regard for the safety of property and life which might be endangered by improper 
construction thereof. 

Amended by L.1981, c. 249, s. 9, eff. Aug. 6, 1981. 

58:48.1. Short title 
This act shall be known and may be cited as the "Safe Dam Act." 

L.1981, c. 249, s. 1, eff. Aug. 6, 1981. 

58:48.2. Periodic dam safety inspection and reporting procedure 
The Commissioner of Environmental Protection shall, by rule, establish a periodic dam safety 
inspection and reporting procedure, on an annual or longer term basis, for the owner of any dam 
meeting the criteria contained in R.S. 58:41. The owner shall have a professional engineer 
inspect the dam and prepare and submit a report containing such information as the 
commissioner may require, concerning the safety of said dam and appurtenant structures. Every 
dam which raises the waters of any stream more than 70 feet above its usual mean lowwater 
height or which impounds more than 10,000 acrefeet of water shall be inspected on an annual 
basis by a professional engineer retained by the owner, in the company of a professional engineer 
assigned from the Department of Environmental Protection. 

L.1981, c. 249, s. 2, eff. Aug. 6, 1981. 

58:49. Maintenance of existing reservoirs and dams; petition against abandonment 
58:49. Where a reservoir or dam has been in existence 20 years and the owners of land along the 
shores above the dam or on the reservoir have made or shall have made permanent 
improvements on the land or where the shores have become a populated community, depending 
upon the permanency of the condition created, or where the reservoir or dam has become a 
valuable resource for the quality of life in the municipality in which the reservoir or dam is 
located, and a petition signed by a majority of the landowners along the shore of any pond 
formed by the reservoir or dam, or by any number of residents of the municipality in which the



reservoir or dam is located, or by the governing body of the municipality, protesting against the 
removal of the reservoir, water or dam or the decommissioning of the reservoir or dam has been 
filed with the commissioner, the owner or owners of the reservoir or dam shall not, without the 
consent of the commissioner, tear down, destroy or abandon the reservoir or dam, or, except for 
the purpose of making necessary repairs, withdraw the water below the usual lowwater mark, or 
maintain the water at the reduced level. 

Amended 1981,c.249,s.10; 1994,c.84,s.2. 

58:410. Hearing on petition; fixing lowwater mark; maintenance expenses 
58:410. When a petition has been filed protesting against the removal of any reservoir, water or 
dam or against the decommissioning of any reservoir or dam as provided in R.S.58:49, the 
commissioner shall hold a public hearing, upon 30 days' notice to all parties interested, and 
following prior notice published 30 days before the hearing in at least one newspaper of general 
circulation in the municipality in which the reservoir or dam is located. Following this public 
hearing, the commissioner may make a determination concerning the removal of the reservoir, 
water or dam or decommissioning of the reservoir or dam and may then establish and fix a 
permanent lowwater mark. Should it appear that the maintenance of the reservoir or dam would 
be an undue burden upon the owner thereof, the commissioner shall enter into negotiations with 
the landowners interested around the reservoir or above the dam, the governing body of the 
municipality in which the reservoir or dam is located, and any other parties to the petition filed 
with the commissioner protesting against the removal of the reservoir, water or dam or the 
decommissioning of the reservoir or dam, for the purpose of determining how and by whom the 
expenses of maintenance shall be paid. 

Amended 1981,c.249,s.11; 1994,c.84,s.3.
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

    

Defualt Parameters of Project Alternative: Water Supply Options 
     

Code Description Value
dywk Labor work days per week 5.000
hrsdy Hours Per Day 10.000
nequip Number of Equipment 1.000
nper Labor number of People 1.000
usehrs Number of hours per day used 9.000
wrkdywk Equuipment Work Days Week 5.000
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
01. Plans 
   
    

Cost Hours Price

Worksheet: 01...0010.0 -  Health & Safety Plan

WBS Quantity: 1.000 LS perUoM: 2,292.00 58.000 8,958.00
    AQ-Quantity: 1.000 LS Total: 2,292.00 58.000 8,958.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
01000680 Project Engineer 1.000 32.000 35.00 Hrs 1,120.00
01000825 Senior Cert. Industrial Hygienist 1.000 6.000 55.00 Hrs 330.00
01000025 Admin Assistant 1.000 4.000 25.00 Hrs 100.00
01000865 Project Manager 1.000 16.000 42.00 Hrs 672.00
40010006 Home Office Copies 1.000 1,000.000 0.07 Ea 70.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
2,222.00 0.00 0.00 70.00 0.00 0.00 0.00 0.00 2,292.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 2,292.00 0.00 0.00 6,666.00 0.00 0.00 8,958.00 0.00 8,958.00
Total 2,292.00 0.00 0.00 6,666.00 0.00 0.00 8,958.00 0.00 8,958.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
01. Plans 
   
    

Cost Hours Price

Worksheet: 01...0040.0 -  QA/QC Plan

WBS Quantity: 1.000 LS perUoM: 2,478.00 64.000 9,702.00
    AQ-Quantity: 1.000 LS Total: 2,478.00 64.000 9,702.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
01000865 Project Manager 1.000 24.000 42.00 Hrs 1,008.00
01000680 Project Engineer 1.000 40.000 35.00 Hrs 1,400.00
40010006 Home Office Copies 1.000 1,000.000 0.07 Ea 70.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
2,408.00 0.00 0.00 70.00 0.00 0.00 0.00 0.00 2,478.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 2,478.00 0.00 0.00 7,224.00 0.00 0.00 9,702.00 0.00 9,702.00
Total 2,478.00 0.00 0.00 7,224.00 0.00 0.00 9,702.00 0.00 9,702.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
01. Plans 
   
    

Cost Hours Price

Worksheet: 01...0050.0 -  Coordination and Meetings

WBS Quantity: 1.000 LS perUoM: 3,711.00 80.000 11,160.00
    AQ-Quantity: 1.000 LS Total: 3,711.00 80.000 11,160.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
01000865 Project Manager 1.000 40.000 42.00 Hrs 1,680.00
10000320 Const-Superintendent 1.000 40.000 38.00 Hrs 1,520.00
600100 POV Milage 1.000 500.000 0.55 Mi 275.00
600015 Per Diem Daily (Meals) 1.000 4.000 59.00 day 236.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
3,200.00 0.00 0.00 0.00 0.00 511.00 0.00 0.00 3,711.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 3,711.00 0.00 0.00 7,447.13 0.00 1.87 11,160.00 0.00 11,160.00
Total 3,711.00 0.00 0.00 7,447.13 0.00 1.87 11,160.00 0.00 11,160.00

Page: 4 of 43 Print Date: 20.01.2009  11:07:12 AM



  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
01. Plans 
   
    

Cost Hours Price

Worksheet: 01...0060.0 -  Final Report

WBS Quantity: 1.000 LS perUoM: 5,904.28 138.000 22,780.00
    AQ-Quantity: 1.000 LS Total: 5,904.28 138.000 22,780.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
01000865 Project Manager 1.000 40.000 42.00 Hrs 1,680.00
01000680 Project Engineer 1.000 80.000 35.00 Hrs 2,800.00
02000190 Cadd Operator 1.000 16.000 69.08 Hrs 1,105.28
10000320 Const-Superintendent 1.000 2.000 38.00 Hrs 76.00
40010006 Home Office Copies 1.000 500.000 0.07 Ea 35.00
40010007 CADD Usage 1.000 16.000 13.00 Hr 208.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
5,661.28 0.00 0.00 243.00 0.00 0.00 0.00 0.00 5,904.28

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 5,904.28 0.00 0.00 16,873.64 0.00 2.08 22,780.00 0.00 22,780.00
Total 5,904.28 0.00 0.00 16,873.64 0.00 2.08 22,780.00 0.00 22,780.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
02. Mobilization/Demobilization 
   
    

Cost Hours Price

Worksheet: 02...0070.0 -  Mobilization & Demobilization

WBS Quantity: 1.000 LS perUoM: 5,977.28 64.000 9,435.00
    AQ-Quantity: 1.000 LS Total: 5,977.28 64.000 9,435.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
30TD0015 Delivery Heavy Equipment, Local 1.000 8.000 350.00 ea 2,800.00
11000250 Const-Equipment Operator II 2.000 32.000 61.67 Hrs 1,973.44
11000265 Laborer 1.000 16.000 47.10 Hrs 753.60
11000270 Truck Driver 1.000 16.000 28.14 Hrs 450.24
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
3,177.28 0.00 2,800.00 0.00 0.00 0.00 0.00 0.00 5,977.28

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 5,977.28 0.00 0.00 3,457.34 0.00 0.38 9,435.00 0.00 9,435.00
Total 5,977.28 0.00 0.00 3,457.34 0.00 0.38 9,435.00 0.00 9,435.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
02. Mobilization/Demobilization 
   
    

Cost Hours Price

Worksheet: 02...0080.0 -  Survey and Stake-out

WBS Quantity: 1.000 LS perUoM: 4,000.00 0.000 4,400.00
    AQ-Quantity: 1.000 LS Total: 4,000.00 0.000 4,400.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
30SV005 Land Survey 1.000 2.000 2,000.00 DY 4,000.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
0.00 0.00 4,000.00 0.00 0.00 0.00 0.00 0.00 4,000.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 4,000.00 0.00 0.00 400.00 0.00 0.00 4,400.00 0.00 4,400.00
Total 4,000.00 0.00 0.00 400.00 0.00 0.00 4,400.00 0.00 4,400.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
03. E & S Controls 
   
    

Cost Hours Price

Worksheet: 03...0005.0 -  Clear & Grub

WBS Quantity: 1.000 LS perUoM: 5,369.30 46.000 8,096.00
    AQ-Quantity: 1.000 LS Total: 5,369.30 46.000 8,096.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
                                                                           

Calculation Basis 

 Calculates Equipment Usage ((1/prodrate)*(7/wrkdywk))*nequip   Units Per day
 FOG Rate 1/prodrate*usehrs*gph*nequip   Units Per Gal

 Gallons per hour used 5   Units Per 
 Calculates Overtime Hours((1/prodrate*hrsdy)-(1/prodrate/dywk*40))*nper   Units Per HR

 Production Rate 500   Units Per 
 Calculates Labor Straight Time 1/prodrate/dywk*40*nper   Units Per Hrs

   
 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II 2.000 16.000 61.67 Hrs 986.72
11100250 Const-Equipment Operator  (OT) 2.000 4.000 82.00 Hrs 328.00
11000265 Laborer 1.000 8.000 47.10 Hrs 376.80
11100265 Laborer  (OT) 1.000 2.000 61.45 Hrs 122.90
11000270 Truck Driver 2.000 16.000 28.14 Hrs 450.24
11100270 Truck Driver (OT) 2.000 4.000 42.21 Hrs 168.84
25HE320B Excavator, Cat 320B or Equal 1.000 1.400 450.00 DAY 630.00
25BDD5C0 Cat  D5 or Equal 1.000 1.400 250.00 DAY 350.00
25ULBCA1 Rubber Tire Loader 1.000 1.400 228.00 day 319.20
25STD250 Cat D250 2.000 2.800 397.00 day 1,111.60
50FG05 FOG 5.000 150.000 3.50 Gal 525.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
03. E & S Controls 
03...0005.0
  FlagRef # Description FRM Factor Total URate UoM    Man Hours Total Cost 

   
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
2,433.50 2,410.80 0.00 0.00 525.00 0.00 0.00 0.00 5,369.30

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 5,369.30 0.00 0.00 2,727.13 0.00 -0.43 8,096.00 0.00 8,096.00
Total 5,369.30 0.00 0.00 2,727.13 0.00 -0.43 8,096.00 0.00 8,096.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
03. E & S Controls 
   
    

Cost Hours Price

Worksheet: 03...0110.0 -  E & S Controls

WBS Quantity: 1.000 LS perUoM: 7,634.84 60.000 11,660.00
    AQ-Quantity: 1.000 LS Total: 7,634.84 60.000 11,660.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II 2.000 32.000 61.67 Hrs 1,973.44
11100250 Const-Equipment Operator  (OT) 2.000 8.000 82.00 Hrs 656.00
11000265 Laborer 1.000 16.000 47.10 Hrs 753.60
11100265 Laborer  (OT) 1.000 4.000 61.45 Hrs 245.80
25HE320B Excavator, Cat 320B or Equal 1.000 4.200 450.00 DAY 1,890.00
50FG05 FOG 1.000 30.000 3.50 Gal 105.00
52EB005 Silt Fence 1.000 460.000 1.00 LF 460.00
50FG05 FOG 1.000 150.000 3.50 Gal 525.00
50EB006 Erosion Control Blanket 1.000 3,420.000 0.30 sf 1,026.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
3,628.84 1,890.00 0.00 0.00 2,116.00 0.00 0.00 0.00 7,634.84

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 7,634.84 0.00 0.00 4,029.51 0.00 -4.35 11,660.00 0.00 11,660.00
Total 7,634.84 0.00 0.00 4,029.51 0.00 -4.35 11,660.00 0.00 11,660.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
03. E & S Controls 
   
    

Cost Hours Price

Worksheet: 03...0120.0 -  Stabilized Construction Entrance

WBS Quantity: 1.000 LS perUoM: 4,405.29 30.000 6,479.00
    AQ-Quantity: 1.000 LS Total: 4,405.29 30.000 6,479.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II 2.000 16.000 61.67 Hrs 986.72
11100250 Const-Equipment Operator  (OT) 2.000 4.000 82.00 Hrs 328.00
11000265 Laborer 1.000 8.000 47.10 Hrs 376.80
11100265 Laborer  (OT) 1.000 2.000 61.45 Hrs 122.90
25BL426C Skid Steer 287B 1.000 1.400 240.00 DAY 336.00
25BDD4C0 Cat D4G LGP or Equal 1.000 1.400 140.62 DY 196.87
50FG05 FOG 2.000 120.000 3.50 Gal 420.00
52AG055 No. 2 Stone 1.000 60.000 20.50 TN 1,230.00
52GT010 Geotextile 1.000 3,400.000 0.12 SF 408.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
1,814.42 532.87 0.00 0.00 2,058.00 0.00 0.00 0.00 4,405.29

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 4,405.29 0.00 0.00 2,073.54 0.00 0.17 6,479.00 0.00 6,479.00
Total 4,405.29 0.00 0.00 2,073.54 0.00 0.17 6,479.00 0.00 6,479.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
04. Excavation and Installation 
   
    

Cost Hours Price

Worksheet: 04...0130.0 -  Excavation

WBS Quantity: 540.000 cy perUoM: 17.98 0.167 28.85
    AQ-Quantity: 540.000 cy Total: 9,708.36 90.000 15,579.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
                                                                           

Calculation Basis 

 Calculates Equipment Usage ((1/prodrate)*(7/wrkdywk))*nequip   Units Per day
 FOG Rate 1/prodrate*usehrs*gph*nequip   Units Per Gal

 Gallons per hour used 5   Units Per 
 Calculates Overtime Hours((1/prodrate*hrsdy)-(1/prodrate/dywk*40))*nper   Units Per HR

 Production Rate 180   Units Per 
 Calculates Labor Straight Time 1/prodrate/dywk*40*nper   Units Per Hrs

   
 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II ST 2.000 48.000 61.67 Hrs 2,960.16
11100250 Const-Equipment Operator  (OT) OT 2.000 12.000 82.00 Hrs 984.00
11000265 Laborer ST 1.000 24.000 47.10 Hrs 1,130.40
11100265 Laborer  (OT) OT 1.000 6.000 61.45 Hrs 368.70
25HE320B Excavator, Cat 320B or Equal ER 1.000 4.200 450.00 DAY 1,890.00
25ULBCA1 Rubber Tire Loader ER 1.000 4.200 228.00 day 957.60
50FG05 FOG FG 3.000 405.000 3.50 Gal 1,417.50
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
5,443.26 2,847.60 0.00 0.00 1,417.50 0.00 0.00 0.00 9,708.36
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
04. Excavation and Installation 
04...0130.0
  FlagRef # Description FRM Factor Total URate UoM    Man Hours Total Cost 

   
 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 17.98 0.00 0.00 10.87 0.00 0.00 28.85 0.00 28.85
Total 9,708.36 0.00 0.00 5,869.88 0.00 0.76 15,579.00 0.00 15,579.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
04. Excavation and Installation 
   
    

Cost Hours Price

Worksheet: 04...0135.0 -  Place Controlled Base

WBS Quantity: 415.000 cy perUoM: 23.84 0.145 34.09
    AQ-Quantity: 415.000 cy Total: 9,892.24 60.000 14,147.35
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
                                                                           

Calculation Basis 

 Calculates Equipment Usage ((1/prodrate)*(7/wrkdywk))*nequip   Units Per day
 FOG Rate 1/prodrate*usehrs*gph*nequip   Units Per Gal

 Gallons per hour used 5   Units Per 
 Calculates Overtime Hours((1/prodrate*hrsdy)-(1/prodrate/dywk*40))*nper   Units Per HR

 Production Rate 207.5   Units Per 
 Calculates Labor Straight Time 1/prodrate/dywk*40*nper   Units Per Hrs

   
 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II ST 2.000 32.000 61.67 Hrs 1,973.44
11100250 Const-Equipment Operator  (OT) OT 2.000 8.000 82.00 Hrs 656.00
11000265 Laborer ST 1.000 16.000 47.10 Hrs 753.60
11100265 Laborer  (OT) OT 1.000 4.000 61.45 Hrs 245.80
25ULBCA1 Rubber Tire Loader ER 1.000 2.800 228.00 day 638.40
25HE320B Excavator, Cat 320B or Equal ER 1.000 2.800 450.00 DAY 1,260.00
50FG05 FOG FG 2.000 180.000 3.50 Gal 630.00
52IS0010 Select Fill/Cy 1.000 415.000 9.00 Cy 3,735.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
3,628.84 1,898.40 0.00 0.00 4,365.00 0.00 0.00 0.00 9,892.24
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
04. Excavation and Installation 
04...0135.0
  FlagRef # Description FRM Factor Total URate UoM    Man Hours Total Cost 

   

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 23.84 0.00 0.00 10.25 0.00 0.00 34.09 0.00 34.09
Total 9,892.24 0.00 0.00 4,255.25 0.00 -0.14 14,147.35 0.00 14,147.35
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
04. Excavation and Installation 
   
    

Cost Hours Price

Worksheet: 04...0137.0 -  Place Boulders and Cobbles

WBS Quantity: 65.000 cy perUoM: 142.33 0.923 206.80
    AQ-Quantity: 65.000 cy Total: 9,251.24 60.000 13,442.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
                                                                           

Calculation Basis 

 Calculates Equipment Usage ((1/prodrate)*(7/wrkdywk))*nequip   Units Per day
 FOG Rate 1/prodrate*usehrs*gph*nequip   Units Per Gal

 Gallons per hour used 5   Units Per 
 Calculates Overtime Hours((1/prodrate*hrsdy)-(1/prodrate/dywk*40))*nper   Units Per HR

 Production Rate 32.5   Units Per 
 Calculates Labor Straight Time 1/prodrate/dywk*40*nper   Units Per Hrs

   
 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II ST 2.000 32.000 61.67 Hrs 1,973.44
11100250 Const-Equipment Operator  (OT) OT 2.000 8.000 82.00 Hrs 656.00
11000265 Laborer ST 1.000 16.000 47.10 Hrs 753.60
11100265 Laborer  (OT) OT 1.000 4.000 61.45 Hrs 245.80
25ULBCA1 Rubber Tire Loader ER 1.000 2.800 228.00 day 638.40
25HE320B Excavator, Cat 320B or Equal ER 1.000 2.800 450.00 DAY 1,260.00
50FG05 FOG FG 2.000 180.000 3.50 Gal 630.00
52AG012 Rip Rap 1.700 110.500 28.00 TN 3,094.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
3,628.84 1,898.40 0.00 0.00 3,724.00 0.00 0.00 0.00 9,251.24
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
04. Excavation and Installation 
04...0137.0
  FlagRef # Description FRM Factor Total URate UoM    Man Hours Total Cost 

   

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 142.33 0.00 0.00 64.48 0.00 -0.01 206.80 0.00 206.80
Total 9,251.24 0.00 0.00 4,191.15 0.00 -0.39 13,442.00 0.00 13,442.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
04. Excavation and Installation 
   
    

Cost Hours Price

Worksheet: 04...0140.0 -  Plantings (Allowance)

WBS Quantity: 1.000 LS perUoM: 10,000.00 0.000 11,000.00
    AQ-Quantity: 1.000 LS Total: 10,000.00 0.000 11,000.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
                                                                           

Calculation Basis 

 Calculates Equipment Usage ((1/prodrate)*(7/wrkdywk))*nequip   Units Per day
 FOG Rate 1/prodrate*usehrs*gph*nequip   Units Per Gal

 Gallons per hour used 5   Units Per 
 Production Rate 800   Units Per 

 Calculates Labor Straight Time 1/prodrate/dywk*40*nper   Units Per Hrs
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
380007 Planting (Allowance) 1.000 1.000 10,000.00 LS 10,000.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
0.00 0.00 10,000.00 0.00 0.00 0.00 0.00 0.00 10,000.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 10,000.00 0.00 0.00 1,000.00 0.00 0.00 11,000.00 0.00 11,000.00
Total 10,000.00 0.00 0.00 1,000.00 0.00 0.00 11,000.00 0.00 11,000.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
05. Relocate Utilities (Allowance) 
   
    

Cost Hours Price

Worksheet: 05...0010.0 -  Relocate Utilities (Allowance)

WBS Quantity: 1.000 LS perUoM: 25,000.00 0.000 25,000.00
    AQ-Quantity: 1.000 LS Total: 25,000.00 0.000 25,000.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
52EL1001 Relocate Utilities Allowance 1.000 1.000 25,000.00 LS 25,000.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
0.00 0.00 0.00 0.00 25,000.00 0.00 0.00 0.00 25,000.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 25,000.00 0.00 0.00 0.00 0.00 0.00 25,000.00 0.00 25,000.00
Total 25,000.00 0.00 0.00 0.00 0.00 0.00 25,000.00 0.00 25,000.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
06. Project Management 
   
    

Cost Hours Price

Worksheet: 06...0150.0 -  Field Office

WBS Quantity: 15.000 DY perUoM: 751.70 10.000 1,370.00
    AQ-Quantity: 15.000 DY Total: 11,275.50 150.000 20,550.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:

Based on 15 days in the field

Site Manager  10hours per day
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
50EU060 Port-a-Johns 1.000 15.000 4.50 day 67.50
50EU025 Cell Phone Charges 2.000 30.000 5.00 Day 150.00
50EBU005 Water, Support Trailer, Mnthly Service 1.000 15.000 5.00 day 75.00
52MS0005 Misc. ODC's 1.000 15.000 50.00 EA 750.00
10000320 Const-Superintendent 1.000 150.000 38.00 Hrs 5,700.00
4001008 Pick-up Truck 1.000 15.000 75.00 DY 1,125.00
50FG07 FOG 1.000 15.000 6.00 DY 90.00
6000015 Per Diem Daily 1.000 21.000 158.00 Day 3,318.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
5,700.00 0.00 0.00 1,125.00 1,132.50 3,318.00 0.00 0.00 11,275.50
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
06. Project Management 
06...0150.0
  FlagRef # Description FRM Factor Total URate UoM    Man Hours Total Cost 

   
 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 751.70 0.00 0.00 618.68 0.00 -0.38 1,370.00 0.00 1,370.00
Total 11,275.50 0.00 0.00 9,280.16 0.00 -5.66 20,550.00 0.00 20,550.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
06. Project Management 
   
    

Cost Hours Price

Worksheet: 06...0160.0 -  Home Office

WBS Quantity: 5.000 wk perUoM: 1,434.30 36.000 5,578.00
    AQ-Quantity: 5.000 wk Total: 7,171.50 180.000 27,890.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:

Project Manager to visit the site twice a month.
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
01000175 Construction QA/QC Specialist 1.000 10.000 45.00 Hrs 450.00
01000680 Project Engineer 1.000 80.000 35.00 Hrs 2,800.00
01000865 Project Manager 1.000 40.000 42.00 Hrs 1,680.00
01000025 Admin Assistant 1.000 20.000 25.00 Hrs 500.00
01000050 Cost Schedule Technician 1.000 10.000 67.09 Hrs 670.90
02000010 Accounting clerk 1.000 20.000 39.78 Hrs 795.60
600100 POV Milage 1.000 500.000 0.55 Mi 275.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
6,896.50 0.00 0.00 0.00 0.00 275.00 0.00 0.00 7,171.50

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 1,434.30 0.00 0.00 4,143.40 0.00 0.30 5,578.00 0.00 5,578.00
Total 7,171.50 0.00 0.00 20,717.00 0.00 1.50 27,890.00 0.00 27,890.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
20. Plans 
   
    

Cost Hours Price

Worksheet: 20...0010.0 -  Health & Safety Plan

WBS Quantity: 1.000 LS perUoM: 2,292.00 58.000 8,958.00
    AQ-Quantity: 1.000 LS Total: 2,292.00 58.000 8,958.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
01000680 Project Engineer 1.000 32.000 35.00 Hrs 1,120.00
01000825 Senior Cert. Industrial Hygienist 1.000 6.000 55.00 Hrs 330.00
01000025 Admin Assistant 1.000 4.000 25.00 Hrs 100.00
01000865 Project Manager 1.000 16.000 42.00 Hrs 672.00
40010006 Home Office Copies 1.000 1,000.000 0.07 Ea 70.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
2,222.00 0.00 0.00 70.00 0.00 0.00 0.00 0.00 2,292.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 2,292.00 0.00 0.00 6,666.00 0.00 0.00 8,958.00 0.00 8,958.00
Total 2,292.00 0.00 0.00 6,666.00 0.00 0.00 8,958.00 0.00 8,958.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
20. Plans 
   
    

Cost Hours Price

Worksheet: 20...0020.0 -  QA/QC Plan

WBS Quantity: 1.000 LS perUoM: 2,478.00 64.000 9,702.00
    AQ-Quantity: 1.000 LS Total: 2,478.00 64.000 9,702.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
01000865 Project Manager 1.000 24.000 42.00 Hrs 1,008.00
01000680 Project Engineer 1.000 40.000 35.00 Hrs 1,400.00
40010006 Home Office Copies 1.000 1,000.000 0.07 Ea 70.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
2,408.00 0.00 0.00 70.00 0.00 0.00 0.00 0.00 2,478.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 2,478.00 0.00 0.00 7,224.00 0.00 0.00 9,702.00 0.00 9,702.00
Total 2,478.00 0.00 0.00 7,224.00 0.00 0.00 9,702.00 0.00 9,702.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
20. Plans 
   
    

Cost Hours Price

Worksheet: 20...0030.0 -  Coordination and Meetings

WBS Quantity: 1.000 LS perUoM: 3,711.00 80.000 11,160.00
    AQ-Quantity: 1.000 LS Total: 3,711.00 80.000 11,160.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
01000865 Project Manager 1.000 40.000 42.00 Hrs 1,680.00
10000320 Const-Superintendent 1.000 40.000 38.00 Hrs 1,520.00
600100 POV Milage 1.000 500.000 0.55 Mi 275.00
600015 Per Diem Daily (Meals) 1.000 4.000 59.00 day 236.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
3,200.00 0.00 0.00 0.00 0.00 511.00 0.00 0.00 3,711.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 3,711.00 0.00 0.00 7,447.13 0.00 1.87 11,160.00 0.00 11,160.00
Total 3,711.00 0.00 0.00 7,447.13 0.00 1.87 11,160.00 0.00 11,160.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
20. Plans 
   
    

Cost Hours Price

Worksheet: 20...0040.0 -  Final Report

WBS Quantity: 1.000 LS perUoM: 5,904.28 138.000 22,780.00
    AQ-Quantity: 1.000 LS Total: 5,904.28 138.000 22,780.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
01000865 Project Manager 1.000 40.000 42.00 Hrs 1,680.00
01000680 Project Engineer 1.000 80.000 35.00 Hrs 2,800.00
02000190 Cadd Operator 1.000 16.000 69.08 Hrs 1,105.28
10000320 Const-Superintendent 1.000 2.000 38.00 Hrs 76.00
40010006 Home Office Copies 1.000 500.000 0.07 Ea 35.00
40010007 CADD Usage 1.000 16.000 13.00 Hr 208.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
5,661.28 0.00 0.00 243.00 0.00 0.00 0.00 0.00 5,904.28

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 5,904.28 0.00 0.00 16,873.64 0.00 2.08 22,780.00 0.00 22,780.00
Total 5,904.28 0.00 0.00 16,873.64 0.00 2.08 22,780.00 0.00 22,780.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
21. Mobilization/Demobilization 
   
    

Cost Hours Price

Worksheet: 21...0010.0 -  Mobilization & Demobilization

WBS Quantity: 1.000 LS perUoM: 5,977.28 64.000 9,435.00
    AQ-Quantity: 1.000 LS Total: 5,977.28 64.000 9,435.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
30TD0015 Delivery Heavy Equipment, Local 1.000 8.000 350.00 ea 2,800.00
11000250 Const-Equipment Operator II 2.000 32.000 61.67 Hrs 1,973.44
11000265 Laborer 1.000 16.000 47.10 Hrs 753.60
11000270 Truck Driver 1.000 16.000 28.14 Hrs 450.24
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
3,177.28 0.00 2,800.00 0.00 0.00 0.00 0.00 0.00 5,977.28

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 5,977.28 0.00 0.00 3,457.34 0.00 0.38 9,435.00 0.00 9,435.00
Total 5,977.28 0.00 0.00 3,457.34 0.00 0.38 9,435.00 0.00 9,435.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
21. Mobilization/Demobilization 
   
    

Cost Hours Price

Worksheet: 21...0020.0 -  Survey and Stake-out

WBS Quantity: 1.000 LS perUoM: 4,000.00 0.000 4,400.00
    AQ-Quantity: 1.000 LS Total: 4,000.00 0.000 4,400.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
30SV005 Land Survey 1.000 2.000 2,000.00 DY 4,000.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
0.00 0.00 4,000.00 0.00 0.00 0.00 0.00 0.00 4,000.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 4,000.00 0.00 0.00 400.00 0.00 0.00 4,400.00 0.00 4,400.00
Total 4,000.00 0.00 0.00 400.00 0.00 0.00 4,400.00 0.00 4,400.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
22. E & S Controls 
   
    

Cost Hours Price

Worksheet: 22...0010.0 -  Clear & Grub

WBS Quantity: 1.000 LS perUoM: 5,369.30 46.000 8,096.00
    AQ-Quantity: 1.000 LS Total: 5,369.30 46.000 8,096.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
                                                                           

Calculation Basis 

 Calculates Equipment Usage ((1/prodrate)*(7/wrkdywk))*nequip   Units Per day
 FOG Rate 1/prodrate*usehrs*gph*nequip   Units Per Gal

 Gallons per hour used 5   Units Per 
 Calculates Overtime Hours((1/prodrate*hrsdy)-(1/prodrate/dywk*40))*nper   Units Per HR

 Production Rate 500   Units Per 
 Calculates Labor Straight Time 1/prodrate/dywk*40*nper   Units Per Hrs

   
 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II 2.000 16.000 61.67 Hrs 986.72
11100250 Const-Equipment Operator  (OT) 2.000 4.000 82.00 Hrs 328.00
11000265 Laborer 1.000 8.000 47.10 Hrs 376.80
11100265 Laborer  (OT) 1.000 2.000 61.45 Hrs 122.90
11000270 Truck Driver 2.000 16.000 28.14 Hrs 450.24
11100270 Truck Driver (OT) 2.000 4.000 42.21 Hrs 168.84
25HE320B Excavator, Cat 320B or Equal 1.000 1.400 450.00 DAY 630.00
25BDD5C0 Cat  D5 or Equal 1.000 1.400 250.00 DAY 350.00
25ULBCA1 Rubber Tire Loader 1.000 1.400 228.00 day 319.20
25STD250 Cat D250 2.000 2.800 397.00 day 1,111.60
50FG05 FOG 5.000 150.000 3.50 Gal 525.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
22. E & S Controls 
22...0010.0
  FlagRef # Description FRM Factor Total URate UoM    Man Hours Total Cost 

   
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
2,433.50 2,410.80 0.00 0.00 525.00 0.00 0.00 0.00 5,369.30

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 5,369.30 0.00 0.00 2,727.13 0.00 -0.43 8,096.00 0.00 8,096.00
Total 5,369.30 0.00 0.00 2,727.13 0.00 -0.43 8,096.00 0.00 8,096.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
22. E & S Controls 
   
    

Cost Hours Price

Worksheet: 22...0020.0 -  E & S Controls

WBS Quantity: 1.000 LS perUoM: 7,374.84 60.000 11,380.00
    AQ-Quantity: 1.000 LS Total: 7,374.84 60.000 11,380.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II 2.000 32.000 61.67 Hrs 1,973.44
11100250 Const-Equipment Operator  (OT) 2.000 8.000 82.00 Hrs 656.00
11000265 Laborer 1.000 16.000 47.10 Hrs 753.60
11100265 Laborer  (OT) 1.000 4.000 61.45 Hrs 245.80
25HE320B Excavator, Cat 320B or Equal 1.000 4.200 450.00 DAY 1,890.00
50FG05 FOG 1.000 30.000 3.50 Gal 105.00
52EB005 Silt Fence 1.000 200.000 1.00 LF 200.00
50FG05 FOG 1.000 150.000 3.50 Gal 525.00
50EB006 Erosion Control Blanket 1.000 3,420.000 0.30 sf 1,026.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
3,628.84 1,890.00 0.00 0.00 1,856.00 0.00 0.00 0.00 7,374.84

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 7,374.84 0.00 0.00 4,003.51 0.00 1.65 11,380.00 0.00 11,380.00
Total 7,374.84 0.00 0.00 4,003.51 0.00 1.65 11,380.00 0.00 11,380.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
22. E & S Controls 
   
    

Cost Hours Price

Worksheet: 22...0030.0 -  Stabilized Construction Entrance

WBS Quantity: 1.000 LS perUoM: 4,405.29 30.000 6,479.00
    AQ-Quantity: 1.000 LS Total: 4,405.29 30.000 6,479.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II 2.000 16.000 61.67 Hrs 986.72
11100250 Const-Equipment Operator  (OT) 2.000 4.000 82.00 Hrs 328.00
11000265 Laborer 1.000 8.000 47.10 Hrs 376.80
11100265 Laborer  (OT) 1.000 2.000 61.45 Hrs 122.90
25BL426C Skid Steer 287B 1.000 1.400 240.00 DAY 336.00
25BDD4C0 Cat D4G LGP or Equal 1.000 1.400 140.62 DY 196.87
50FG05 FOG 2.000 120.000 3.50 Gal 420.00
52AG055 No. 2 Stone 1.000 60.000 20.50 TN 1,230.00
52GT010 Geotextile 1.000 3,400.000 0.12 SF 408.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
1,814.42 532.87 0.00 0.00 2,058.00 0.00 0.00 0.00 4,405.29

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 4,405.29 0.00 0.00 2,073.54 0.00 0.17 6,479.00 0.00 6,479.00
Total 4,405.29 0.00 0.00 2,073.54 0.00 0.17 6,479.00 0.00 6,479.00
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  Rahway River Fish Ladder Options
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Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
23. Excavation & Installation 
   
    

Cost Hours Price

Worksheet: 23...0020.0 -  Excavation

WBS Quantity: 225.000 cy perUoM: 28.77 0.267 46.16
    AQ-Quantity: 225.000 cy Total: 6,472.24 60.000 10,385.49
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
                                                                           

Calculation Basis 

 Calculates Equipment Usage ((1/prodrate)*(7/wrkdywk))*nequip   Units Per day
 FOG Rate 1/prodrate*usehrs*gph*nequip   Units Per Gal

 Gallons per hour used 5   Units Per 
 Calculates Overtime Hours((1/prodrate*hrsdy)-(1/prodrate/dywk*40))*nper   Units Per HR

 Production Rate 112.5   Units Per 
 Calculates Labor Straight Time 1/prodrate/dywk*40*nper   Units Per Hrs

   
 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II ST 2.000 32.000 61.67 Hrs 1,973.44
11100250 Const-Equipment Operator  (OT) OT 2.000 8.000 82.00 Hrs 656.00
11000265 Laborer ST 1.000 16.000 47.10 Hrs 753.60
11100265 Laborer  (OT) OT 1.000 4.000 61.45 Hrs 245.80
25HE320B Excavator, Cat 320B or Equal ER 1.000 2.800 450.00 DAY 1,260.00
25ULBCA1 Rubber Tire Loader ER 1.000 2.800 228.00 day 638.40
50FG05 FOG FG 3.000 270.000 3.50 Gal 945.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
3,628.84 1,898.40 0.00 0.00 945.00 0.00 0.00 0.00 6,472.24
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  Rahway River Fish Ladder Options
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Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
23. Excavation & Installation 
23...0020.0
  FlagRef # Description FRM Factor Total URate UoM    Man Hours Total Cost 

   
 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 28.77 0.00 0.00 17.39 0.00 0.00 46.16 0.00 46.16
Total 6,472.24 0.00 0.00 3,913.25 0.00 0.00 10,385.49 0.00 10,385.49
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  Rahway River Fish Ladder Options
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Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
23. Excavation & Installation 
   
    

Cost Hours Price

Worksheet: 23...0030.0 -  Concrete Channel

WBS Quantity: 100.000 LF perUoM: 1,028.00 0.000 1,131.00
    AQ-Quantity: 100.000 LF Total: 102,800.00 0.000 113,100.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:

Concrete Channel 9' x 4'-6" x 100 lf x 6" Thick
                                                                           

Calculation Basis 

 Calculates Equipment Usage ((1/prodrate)*(7/wrkdywk))*nequip   Units Per day
 FOG Rate 1/prodrate*usehrs*gph*nequip   Units Per Gal

 Gallons per hour used 5   Units Per 
 Calculates Overtime Hours((1/prodrate*hrsdy)-(1/prodrate/dywk*40))*nper   Units Per HR

 Production Rate 207.5   Units Per 
 Calculates Labor Straight Time 1/prodrate/dywk*40*nper   Units Per Hrs

   
 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
 

SubItem:1
Based on: 1.000LF Sub Item is Factor by a Quantity of: 1.000 SubItem Cos tPerUoM: 102,800.00
SubItem 1 is Lump Sum Subitem Sub Item Total Cost: 102,800.00

     
Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost

30CM012 Concrete 1.000 32.000 500.00 CY 16,000.00
52MM020 Alum Trough 1.000 100.000 660.00 LF 66,000.00
52MM026 Grating 1.000 800.000 26.00 SF 20,800.00
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  Rahway River Fish Ladder Options
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Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
23. Excavation & Installation 
23...0030.0
  FlagRef # Description FRM Factor Total URate UoM    Man Hours Total Cost 

   
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
0.00 0.00 16,000.00 0.00 86,800.00 0.00 0.00 0.00 102,800.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 1,028.00 0.00 0.00 102.80 0.00 0.20 1,131.00 0.00 1,131.00
Total 102,800.00 0.00 0.00 10,280.00 0.00 20.00 113,100.00 0.00 113,100.00
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  Rahway River Fish Ladder Options
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Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
23. Excavation & Installation 
   
    

Cost Hours Price

Worksheet: 23...0035.0 -  Backfill

WBS Quantity: 75.000 cy perUoM: 83.85 0.923 142.50
    AQ-Quantity: 75.000 cy Total: 6,288.77 69.231 10,687.50
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
                                                                           

Calculation Basis 

 Calculates Equipment Usage ((1/prodrate)*(7/wrkdywk))*nequip   Units Per day
 FOG Rate 1/prodrate*usehrs*gph*nequip   Units Per Gal

 Gallons per hour used 5   Units Per 
 Calculates Overtime Hours((1/prodrate*hrsdy)-(1/prodrate/dywk*40))*nper   Units Per HR

 Production Rate 32.5   Units Per 
 Calculates Labor Straight Time 1/prodrate/dywk*40*nper   Units Per Hrs

   
 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
11000250 Const-Equipment Operator II ST 2.000 36.923 61.67 Hrs 2,277.04
11100250 Const-Equipment Operator  (OT) OT 2.000 9.231 82.00 Hrs 756.94
11000265 Laborer ST 1.000 18.462 47.10 Hrs 869.56
11100265 Laborer  (OT) OT 1.000 4.615 61.45 Hrs 283.59
25SC102 Trench Roller ER 1.000 3.231 85.01 DY 274.67
25ULBCA1 Rubber Tire Loader ER 1.000 3.231 228.00 day 736.67
50FG05 FOG FG 3.000 311.538 3.50 Gal 1,090.38
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
4,187.12 1,011.26 0.00 0.00 1,090.38 0.00 0.00 0.00 6,288.76
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  Rahway River Fish Ladder Options
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Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
23. Excavation & Installation 
23...0035.0
  FlagRef # Description FRM Factor Total URate UoM    Man Hours Total Cost 

   
 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 83.85 0.00 0.00 58.63 0.00 0.02 142.50 0.00 142.50
Total 6,288.77 0.00 0.00 4,397.37 0.00 1.36 10,687.50 0.00 10,687.50
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
23. Excavation & Installation 
   
    

Cost Hours Price

Worksheet: 23...0050.0 -  Plantings (Allowance)

WBS Quantity: 1.000 LS perUoM: 7,500.00 0.000 8,250.00
    AQ-Quantity: 1.000 LS Total: 7,500.00 0.000 8,250.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
                                                                           

Calculation Basis 

 Calculates Equipment Usage ((1/prodrate)*(7/wrkdywk))*nequip   Units Per day
 FOG Rate 1/prodrate*usehrs*gph*nequip   Units Per Gal

 Gallons per hour used 5   Units Per 
 Production Rate 800   Units Per 

 Calculates Labor Straight Time 1/prodrate/dywk*40*nper   Units Per Hrs
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
380007 Planting (Allowance) 0.750 0.750 10,000.00 LS 7,500.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
0.00 0.00 7,500.00 0.00 0.00 0.00 0.00 0.00 7,500.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 7,500.00 0.00 0.00 750.00 0.00 0.00 8,250.00 0.00 8,250.00
Total 7,500.00 0.00 0.00 750.00 0.00 0.00 8,250.00 0.00 8,250.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
24. Relocate Utilities (Allowance) 
   
    

Cost Hours Price

Worksheet: 24...0010.0 -  Relocate Utilities (Allowance)

WBS Quantity: 1.000 LS perUoM: 25,000.00 0.000 25,000.00
    AQ-Quantity: 1.000 LS Total: 25,000.00 0.000 25,000.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
52EL1001 Relocate Utilities Allowance 1.000 1.000 25,000.00 LS 25,000.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
0.00 0.00 0.00 0.00 25,000.00 0.00 0.00 0.00 25,000.00

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 25,000.00 0.00 0.00 0.00 0.00 0.00 25,000.00 0.00 25,000.00
Total 25,000.00 0.00 0.00 0.00 0.00 0.00 25,000.00 0.00 25,000.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
25. Project Management 
   
    

Cost Hours Price

Worksheet: 25...0010.0 -  Field Office

WBS Quantity: 15.000 DY perUoM: 726.70 10.000 1,343.00
    AQ-Quantity: 15.000 DY Total: 10,900.50 150.000 20,145.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:

Based on 15 days in the field

Site Manager  10hours per day
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
50EU060 Port-a-Johns 1.000 15.000 4.50 day 67.50
50EU025 Cell Phone Charges 2.000 30.000 5.00 Day 150.00
50EBU005 Water, Support Trailer, Mnthly Service 1.000 15.000 5.00 day 75.00
52MS0005 Misc. ODC's 0.500 7.500 50.00 EA 375.00
10000320 Const-Superintendent 1.000 150.000 38.00 Hrs 5,700.00
4001008 Pick-up Truck 1.000 15.000 75.00 DY 1,125.00
50FG07 FOG 1.000 15.000 6.00 DY 90.00
6000015 Per Diem Daily 1.000 21.000 158.00 Day 3,318.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
5,700.00 0.00 0.00 1,125.00 757.50 3,318.00 0.00 0.00 10,900.50
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
25. Project Management 
25...0010.0
  FlagRef # Description FRM Factor Total URate UoM    Man Hours Total Cost 

   
 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 726.70 0.00 0.00 616.18 0.00 0.12 1,343.00 0.00 1,343.00
Total 10,900.50 0.00 0.00 9,242.66 0.00 1.84 20,145.00 0.00 20,145.00
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  Rahway River Fish Ladder Options
RahwayFishLadder  -

Based on Qty:WQ-Quantity   

      

1 WBS:Project 1
25. Project Management 
   
    

Cost Hours Price

Worksheet: 25...0020.0 -  Home Office

WBS Quantity: 5.000 wk perUoM: 1,434.30 36.000 5,578.00
    AQ-Quantity: 5.000 wk Total: 7,171.50 180.000 27,890.00
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Cost Group Assignments
Group Id Description

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
Notes:

Project Manager to visit the site twice a month.
   

 

Estimate Details
  

Flag Ref # Description FRM Factor Total URate UoM    Assembly Man Hours Total Cost
01000175 Construction QA/QC Specialist 1.000 10.000 45.00 Hrs 450.00
01000680 Project Engineer 1.000 80.000 35.00 Hrs 2,800.00
01000865 Project Manager 1.000 40.000 42.00 Hrs 1,680.00
01000025 Admin Assistant 1.000 20.000 25.00 Hrs 500.00
01000050 Cost Schedule Technician 1.000 10.000 67.09 Hrs 670.90
02000010 Accounting clerk 1.000 20.000 39.78 Hrs 795.60
600100 POV Milage 1.000 500.000 0.55 Mi 275.00
                                                                                                                                                                                                                                                                                     

RAW COST TOTALS

LABOR EQUIPMENT SUBCONTRACTS INTERNALS EXTERNALS TRAVEL P.I.C. Bonds TOTAL
6,896.50 0.00 0.00 0.00 0.00 275.00 0.00 0.00 7,171.50

 

Pricing

 DJC AA GC-Applied Burden MM UPD UP/IT Discount Revenue
UoM 1,434.30 0.00 0.00 4,143.40 0.00 0.30 5,578.00 0.00 5,578.00
Total 7,171.50 0.00 0.00 20,717.00 0.00 1.50 27,890.00 0.00 27,890.00
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ATTACHMENT 11 
 

River Herring Stocking Programs Summary  
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ATTACHMENT  11 
 

EXAMPLES OF RIVER HERRING STOCKING PROGRAMS IN THE NORTHEAST 
 
Phase 1 Final Report, Fish Passage Needs and the Feasibility Assessment, City of New York, 
Parks and Recreation, March 2004 
 
NEW YORK: 
Peconic River (Byron Young, pers. comm.) 

 NYSDEC is currently using stocking as part of a low cost, low tech approach to 
improving an existing run of river herring. 

 
NEW JERSEY: 
Batsto River (Mark Boriek, pers. comm.) 

 New Jersey Division of Fish and Wildlife is currently stocking Batsto Lake, currently 
inaccessible habitat, with river herring. 

 There is a plan to build fish passage over the dam that is blocking access to the lake in the 
near future. 

 
Great Egg Harbor River (Mark Boriek, pers. comm.) 

 New Jersey Division of Fish and Wildlife is currently stocking Lake Lenape, currently 
inaccessible habitat, with river herring. 

 There is a plan to build fish passage over the dam that is blocking access to the lake in the 
near future. 

 
NEW HAMPSHIRE: 
Merrimack River (McKeon, pers. comm.) 

 Alewives were stocked into Lake Winnisquam in Laconia, NH as a substitute forage for 
landlocked salmon because the smelt population they had foraged on had collapsed. 

 Stocking of about 5,000 alewives annually resulted in large runs of herring in the 
Merrimack River in the late 1980’s. 

 Stocking ceased in the 1980’s and the run that was generated from stocking in the 
Merrimack River began to collapse. 

 In 1995 herring returns dropped to zero and USFWS began stocking inaccessible habitat 
where fish passage could be developed if the runs increase. 

 
Cocheco River (McKeon, personal communication) 

 A coastal stream, managed by stocking herring in currently inaccessible habitat 
 Fish may never reach headwater areas on their own in the near future due to natural 

barriers but management efforts maintain reasonable runs of 40 – 60,000 fish. 
 

Lamprey River 
 A coastal stream, managed by stocking herring in currently inaccessible habitat. 

(McKeon, personal communication) 
 The major elements of the program were construction of a fishway at the lowermost dam 

and a 5-year program of transplanting fish from below the dam to upstream areas. 
(ASMFC 1985 p V-37) 
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 Once substantial numbers of fish began passing through the fishway, trucking of fish was 
discontinued. (ASMFC 1985 p V-37) 

 A run of 50,000 river herring was established by 1981, nine years after the initial 
stocking. (ASMFC 1985 p IV-67) 

 
Exeter River 

 A run size of over 15,000 was established by stocking in 1981 but declined to less than 
one thousand in 1982 and 1983. (ASMFC 1985 p IV-67) 

 
 
MAINE: 
Kennebec River (Maine DMR and Maine Atlantic Salmon Commission 2002) 

 Plan to restore and enhance anadromous fish resources: Phase I (January 1, 1986 through 
December 31, 2001) involved restoration by means of trap and truck of alewives for 
release into spawning and nursery habitat. Phase II (January 1, 2002 through December 
31, 2010), which is currently ongoing, involves providing upstream and downstream fish 
passage at Phase I release sites, as well as trap and truck operations to Phase II lakes. 

 Due to the increased number of adult alewife returns to the Kennebec River since 1994, 
DMR typically not only meets Phase I stocking goals, but also has additional alewives 
available for other restoration sites in Maine. 153,103 adult alewives were collected from 
the Kennebec and stocked throughout the state in 2002. Stocking took place in over 20 
ponds in the Kennebec drainage and 24 ponds in 11 other drainages: the Androscoggin, 
Bagaduce, Eastern, Mill Brook, Pemaquid, Royal, St. George, Seal Cove MDI, 
Sebasticook, Sheepscot, and Union. 

 DMR deferred stocking alewives into the whole Sevenmile Brook drainage for a number 
of years due to the ongoing work in water quality improvement. In early 1995, DMR, 
DEP, and MDIFW agreed that alewife restoration at six alewives acre-1 would have no 
negative impact on water quality and may, in fact, have a positive long-term impact 
through phosphorus export from the lakes. A conservative stocking program was initiated 
in 1997. 

 Despite the endorsement of the stocking plan by regional fishery biologists, MDIFW 
decided not to grant DMR permission to stock the Phase II lakes in 2002 as a result of 
some concerns from members of the Lake Association. Subsequently, DMR will initiate 
the stocking of Phase II lakes in 2003. 

 
Royal River 

 Fish passage facilities were constructed at two dams, and restoration was initiated by 
transplanting gravid adults from other systems. (ASMFC 1985 p V-37) 

 Four years after the initial stocking of Sabbathday Lake, an estimated 50,000 alewives 
returned to the river in 1981, 24,160 returned in 1982, and 10,029 in 1983. (AMFC 1985 
p IV-67) 

 
MASSACHUSETTS: 

 At least 20 streams being stocked with gravid adult alewife in 1985. (ASMFC 1985 p IV-
67 

 36,000 fish transported in 1981. (ASMFC 1985 p IV-67) 
 Stocked at least 16 different river systems in 1992 with Monument River alewife to 

reestablish runs or augment resident populations. (Cooper et al. 1994) 
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Ipswich River 

 Migrating blueback herring from the Charles River have been stocked into the Ipswich to 
boost river herring runs. (Doyle and Morrision 2003) 

 
Neponset River 

 After a habitat feasibility study, the restoration project began stocking thousands of 
blueback herring from the Charles River in 1996. Stocking is ongoing and a study of fish 
passage alternatives was begun after stocking had already started. (Massachusetts DMF 
2002) 

 
Weweantic River 

 In conjunction with a project to build a fish ladder over the dam to Horseshoe Pond, 
Massachusetts Department of Marine Fisheries will also stock Horseshoe Pond with 
5,000 herring to boost the population. (Buzzard’s Bay Project 2002) 

 
MARYLAND: 
Potomac River 

 The Woodrow Wilson Bridge Project includes restoring passage and a 5-year hatchery 
restocking program, through 2004. Approximately 2.7 million larval river herring have 
been released yearly since 2000. The stocking program hopes to accelerate the use of the 
opened upstream areas for future spawning and has also stocked herring fry in currently 
inaccessible habitat. (Potomac Basin Reporter 2001) 

 
Patapsco and Patuxent rivers 

 River herring have been transported from the Conowingo Dam on the Susquehanna and 
stocked into the Patapsco and Patuxent rivers. (ASMFC 1999 p41) 

 
PENNSYLVANIA: 
Susquehanna River 

 River herring are being trapped and transported to spawning waters above dams. 
(Pennsylvania Fish and Boat Commission 2002) 

 
 Over 12,000 blueback herring were stocked above dams and 9,400 were given to 

Maryland for stocking in upper Chesapeake Bay tributaries. (Cooper et al. 1994) 
 

RHODE ISLAND: 
 Several inland streams were being stocked in 1992 with adult alewife from the Herring 

and Agawam rivers in Massachusetts. 
 

Narrow River 
Carr Pond was stocked with adult river herring from the Connecticut River and streams in 
Massachusetts. Fish are returning in the hundreds of thousands. (Cute 1999) 




