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Executive Summary  
 
The U.S. Army Corps of Engineers (USACE), North Atlantic Division, New York District (District) has 
partnered with the New Jersey Department of Environmental Protection (NJDEP) to undertake the 
Peckman River Basin, New Jersey flood risk management feasibility study. This final integrated feasibility 
report and environmental assessment (FIFR/EA) presents the results of the study teamôs evaluation of 
various alternatives to manage the risk of damages caused by frequent fluvial flooding. Benefits, costs, 
and impacts caused by implementation of the Recommended Plan are described in this report. The 
optimized Recommended Plan, Alternative 10b-40, is fully described in this report. 
 
This report fulfills the requirements of the National Environmental Policy Act of 1969 (NEPA), and was 
written in accordance with the Presidentôs Council on Environmental Quality Rules and Regulations for 
Implementing NEPA (Title 40, Code of Federal Regulations, Sections 1500-1508), USACEôs Procedures 
for Implementing NEPA (Engineer Regulation 200-2-2), and other applicable Federal and state 
environmental laws. 
 
Commercial and residential development in the Peckman River watershed has reduced the water holding 
capacity of the landscape and altered the natural dynamics of the river system.  Storm events deposit 
large amounts of precipitation in the watershed, producing significant runoff.  This quickly surpasses the 
capacity of the river channel, and bridges and culvert openings, resulting in flooding that first begins to 
occur at the ten percent flood event frequency.  The most intense flooding conditions occur in the Borough 
of Woodland Park and the Township of Little Falls. During Hurricane Floyd (1999), flood waters reportedly 
reached three to four feet of overbank flow, causing an estimated $12,100,000 (Fiscal Year 2019 [FY19] 
price level [P.L.]) in flood-related losses to communities in the Peckman River Basin. Residents, 
businesses, and infrastructure in the Peckman River Basin continue to experience repeated, and 
significant flood damage due to flash flooding in the Peckman River and its tributaries, and overbank and 
backwater flooding from the Passaic River. Flooding has resulted in millions of dollars in damages, and 
the deaths of at least two residents in the basin.  
 
The projectôs purpose is to manage the risk of flooding from the Peckman River. USACE considered a 
range of nonstructural and structural measures that could potentially manage flood damages in Woodland 
Park and Little Falls, the basinôs most frequently flooded and densely populated areas. Through an 
iterative plan formulation process, potential fluvial flood risk management measures were identified, 
evaluated, and compared.  
 
The Recommended Plan includes a combination of a diversion culvert connecting the Peckman and 
Passaic Rivers; associated weirs; levees and floodwalls; channel modifications; and nonstructural 
measures within the ten percent floodplain upstream of Route 46. The plan is designed to manage flood 
risk up to the two percent flood event. The plan would provide $9,440,000 in average annual benefits (FY 
20 P.L.). The benefit-to-cost ratio of the plan is 1.5. The Recommended Plan will manage the risk of 
fluvial flooding in the project area.  
 
The Recommended Plan would not have significant adverse cumulative impacts to land use; topography, 
geology or soils; state and/or Federal endangered, threatened and special concern species; historic 
properties; existing demographics, economy, housing and Environmental Justice communities; aesthetic 
and scenic resources; transportation; and air quality. Flood risk management measures contribute to 
water quality and aquatic habitat improvements by reducing the amount of manmade debris and 
pollutants introduced into waterways during flood events. Implementation of the Recommended Plan will 
result in short-term minor and long-term moderate adverse impacts to upland and wetland vegetation 
within the project area. The conversion of approximately 0.48 acres of forested wetlands to 
floodwall/levee and the modification of 1,848 feet of Peckman River will contribute to cumulative losses 
of riverine or wetland values and functions within the watershed. However, this impact will be minimized 
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through compensatory riverine and wetland mitigation. The riverine compensatory mitigation consists of 
restoration of 1,848 linear feet of the Peckman River through the installation of three bendway weir fields 
along the outer bends of the river where severe bank erosion is occurring and the stabilization of 0.85 
acres of streambank with native vegetation. The wetland compensatory mitigation will be achieved 
through either the purchase of credits at a state approved mitigation bank or through off-site restoration 
of 0.96 acres of forested wetlands. It will also result in short term park closures and other construction-
related disruptions to recreation, but these impacts will have negligible cumulative impacts. The 
Recommended Plan will introduce short-term increases in the noise environment from construction. 
These changes will have a negligible cumulative effect. There will be no adverse long term cumulative 
impacts on the existing environment once construction is completed. 
 
The estimated project first cost is $146,188,000 (FY 20 P.L.). In accordance with the cost share provisions 
of Section 103 of the Water Resources Development Act of 1986, as amended (33 U.S. Code 2213), the 
Federal share of the project first cost is estimated to be $95,022,000 and the non-Federal share is 
estimated to be $51,166,000, which equates to 65 percent Federal and 35 percent non-Federal (FY 20 
P.L.). The non-Federal costs include the value of lands, easements, rights-of-way, relocations, and 
dredged or excavated material disposal areas estimated to be $5,273,000 (FY 20 P.L.). The non-Federal 
study sponsor, NJDEP, has indicated its support for the Recommended Plan and is willing to enter into 
a Project Partnership Agreement with the Federal government for the implementation of the plan. The 
design of the project will be refined during pre-construction engineering and design based on site-specific 
information. 
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Pertinent Data  
 

Description  & Location  
The Recommended Plan includes a combination of a diversion culvert connecting the Peckman and 
Passaic Rivers; associated weirs; levees and floodwalls; channel modifications; and nonstructural 
measures within the ten percent floodplain upstream of Route 46. The plan is designed to manage flood 
risk up to the two percent flood event. The project will reduce the risk of flooding for those flood events 
that have up to a two percent chance of occurring in a given year. The project area includes the Township 
Little Falls and Borough of Woodland Park, which are located in Passaic County, New Jersey in the 
northern part of the state.  
 

Plan Features 
A 1,500-foot long, 40-foot diameter double box diversion culvert would be constructed between the 
Peckman and Passaic Rivers to divert floodwater from the Peckman into the Passaic River. The inlet at 
the Peckman River includes two weirs to manage flow and create a pool near the inlet. Channel 
modifications would be constructed along the Peckman River near the inlet. Approximately 2,170 linear 
feet of levees and/or floodwalls at a height up to +145 feet North American Vertical Datum of 1988 
(NAVD88), would be built upstream and downstream of the ponding weir. In addition, 1,207 linear feet of 
levees and/or floodwalls would be constructed in the vicinity of Little Falls High School, between the track 
and baseball fields. These levees and/or floodwalls would be constructed at a height up to +145 feet 
NAVD88. Up to sixteen structures would be elevated so that their main floor elevations would be to a 
final height of one foot above the base flood elevation. The plan also includes up to 38 structures to be 
wet floodproofed and four structures to be dry floodproofed.  All nonstructural plan elements are situated 
within the ten percent floodplain, and will be implemented based on the voluntary willingness of owners. 
Compensatory mitigation due to unavoidable temporary or permanent environmental impacts to forested 
wetland, riparian habitat, and stream restoration will be completed.   
 

Economics 
  

Costs (FY 20 P.L.)    Benefits ( FY 20 P.L.) 
Total Project Cost    $176,598,0001 Average Annual Benefits        $9,440,000 
Initial Project Cost    $146,188,0002 Average Annual Net Benefits        $3,292,000 
Annual Investment Cost        $5,609,000 Benefit-to-Cost Ratio                      1.5 
Annual OMRR&R           $575,000 
Total Annual Cost        $6,184,000 

 

Costs and benefits are annualized at 2.75 percent over a 50-year period of analysis (2027 through 2076). 
 

Real Estate Requirements  
The project would impact up to 29 parcels (17 privately-owned and 12 publicly-owned). The project would 
necessitate the acquisition of 5.84 acres of property. Permanent easements totaling 11.35 acres, and 
6.20 acres of temporary easements would also be required. In some instances, more than one estate 
may be required to be obtained over the lands of the same owner. Required Lands, Easements, and 
Rights-of-Way total 23.39 acres. 
 

Cost Apportionment 3 (FY 20 P.L.) 
Cost Category Federal Share Non-Federal Share Total 

Total Project Cost $114,789,0001 $61,809,000 $176,598,000 

Initial Project Costs $95,022,0002 $51,166,000 $146,188,000 

Real Estate Costs4 $0 $5,273,000 $5,273,000 

Cash Contribution $0  $4,907,000 $4,907,000 
 

1 The Total Project Cost is the basis for the Project Partnership Agreement, and is based upon the midpoint of construction 
(January 2026). 2 Does not include interest during construction. 3 Construction is cost shared 65 percent Federal/35 percent 
non-Federal. 4 LERRDs are a non-Federal sponsor responsibility creditable towards the 35 percent non-Federal cost share. 
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CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
CERCLIS Comprehensive Environmental Response Compensation and Liability Information  
 System 
CDBG-DR USHUD Community Development Block Grant Disaster Recovery Program 
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CFR Code of Federal Regulations 
DBA Weighted Decibel 
District United States Army Corps of Engineers, New York District 
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DPW Department of Public Works 
EAD Equivalent Annual Damages 
ECB Engineering and Construction Bulletin 
EMS Emergency Medical Service 
EO Executive Order 
ER Engineering Regulation 
EPA RBP U.S. Environmental Protection Agency Rapid Bioassessment Protocol 
EPW Evaluation of Planned Wetlands 
ESA Endangered Species Act of 1973 
ETL Engineering Technical Letter 
EQ Environmental Quality 
FCSA Feasibility Cost-Sharing Agreement 
FEMA Federal Emergency Management Agency 
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FIA Flood Insurance Administration 
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FIS Flood Insurance Study 
FWCAR Fish and Wildlife Coordination Act Report 
FY Fiscal Year 
GDM General Design Memorandum 
GHG Greenhouse Gases 
GIS Geographic Information System 
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HMP Hazard Mitigation Plan 
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HTRW Hazardous, Toxic and Radioactive Waste 
IBA Important Bird Area 
ICA Incremental Cost Analysis 
KCS Known Contaminated Sites 
LBP Lead-Based Paint 
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NEPA National Environmental Policy Act of 1969 
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PPA Project Partnership Agreement 
RCRA Resources Conservation and Recovery Act of 1976 
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SIP State Implementation Plan 
SVOA Semi-Volatile Organics 
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USACE United States Army Corps of Engineers 
USDA United States Department of Agriculture 
USEPA US Environmental Protection Agency 
USFWS United States Fish and Wildlife Service 
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USHUD U.S. Department of Housing and Urban Development 
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 Introduction  
 

1.1 Introduction to This Report  
The U.S. Army Corps of Engineers (USACE), New York District (District) prepared this final integrated 
feasibility report and environmental assessment (FIFR/EA) for the Peckman River Basin, New Jersey, 
flood risk management feasibility study. It includes a description of the costs and benefits of an optimized 
Recommended Plan for managing flood risk within the Peckman River Basin, New Jersey. The Peckman 
River Basin is located in portions of Essex and Passaic Counties, New Jersey.     
 
The Federal objective of water and related land resources project planning is to contribute to National 
Economic Development (NED) consistent with managing and reducing risk to the nationôs environment, 
pursuant to national environmental statutes, applicable executive orders, and other Federal planning 
requirements (Principles and Guidelines [P&G], 1983). Water and related land resources projects are 
formulated to alleviate problems and take advantage of opportunities in ways that contribute to this 
objective. Pursuant to this, the FIFR/EA: (1) summarizes the problems, needs, and opportunities for flood 
risk management in the Peckman River Basin; (2) presents and discuss the results of the plan formulation 
for flood risk management; (3) identifies specific details of the Recommended Plan, including inherent 
risks; and (4) will be used to assist in determining the extent of the Federal interest and local support for 
the plan. 
 
USACE has evaluated an array of structural and nonstructural alternatives, and natural and nature-based 
features including levees, floodwalls, channel modifications, structure elevation, floodproofing, and 
buyouts. The design of the project will be refined during the pre-construction engineering and design 
(PED) phase based on site-specific information. 
 

1.2 National Environmental Policy Act Requirements  
This FIFR/EA was prepared pursuant to the National Environmental Policy Act (NEPA) of 1969, the 
Council on Environmental Qualityôs (CEQ) Guidance Regarding NEPA Regulations, and the USACEôs 
Procedures for Implementing NEPA (Engineering Regulation [ER] 200-2-2). NEPA requires USACE to 
integrate environmental values into its decision making processes by considering the environmental 
impacts of its proposed actions, and reasonable alternatives to those actions. Federal regulations to 
implement NEPA are found in Title 40 Code of Federal Regulations (CFR) Parts 1500-1508. The intent 
of NEPA is to ensure that information is made available to public officials and citizens about major actions 
taken by Federal agencies, and to identify and consider public concerns and issues. ñAny environmental 
document in compliance with NEPA may be combined with any other agency document to reduce 
duplication and paperworkò (40 CFR Ä1506.4). The purpose of an EA is to demonstrate a Federal 
agencyôs compliance with NEPA. This FIFR/EA must discuss: 

¶ the need for the proposed action 

¶ the proposed action and alternatives 

¶ the probable environmental impacts of the proposed action  

¶ the agencies and persons consulted during preparation of the FIFR/EA 
 
This integrated report is consistent with NEPA statutory requirements. The report reflects an integrated 
planning process, which avoids, minimizes, and mitigates adverse project effects associated with flood 
risk management actions.  Sections of text marked with an asterisk are applicable to the satisfaction of 
NEPA requirements. 
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1.3 Study Authority  & Non-Federal Sponsor  
In response to frequent significant flooding in the Peckman River Basin, the study was authorized by a 
resolution of the U.S. House of Representatives, Committee on Transportation and Infrastructure 
Resolution Docket 2644 adopted on June 21, 2000.  This authority states: 
 
ñResolved by the Committee on Transportation and Infrastructure of the United States House of 
Representatives, that the Secretary of the Army is requested to review the report of the Chief of 
Engineers on the Passaic River Mainstem project, New Jersey and New York, published as 
House Document 163, 101st Congress, 1st Session, and other pertinent reports to determine 
whether modifications of the recommendations contained therein are advisable at the present 
time, in the interest of water resources development, including flood control, environmental 
restoration and protection, stream bank restoration, and other allied purposes for the Peckman 
River and tributaries, New Jersey.ò 

 
A Feasibility Cost Sharing Agreement (FCSA) for the study was executed in October 2002 with the 
NJDEP as the study non-Federal sponsor. 
 

1.4 Study Purpose, Scope & History 
The purpose of the study is to determine if there is a technically feasible, economically justified, and 
environmentally acceptable recommendation for Federal participation in flood risk management for the 
Peckman River Basin.  The study team evaluated potential solutions to the frequent fluvial flooding 
problems within the Peckman River Basin and assessed the Federal interest in participating in flood risk 
management plans.  The study team identified and recommended a plan in coordination with NJDEP, as 
described in Chapters 4 and 10.  This report documents the study and constitutes an interim response to 
the study authority. 
 
Following authorization of the study in June 2000, a Reconnaissance Study was initiated to examine 
flooding in the Peckman River Basin. The Peckman River Basin, New Jersey, Reconnaissance Report 
(USACE, 2002) recommended a comprehensive basin-wide study to further examine the feasibility of 
Federal participation in a project that could provide flood risk management and ecosystem restoration in 
the basin.  Based on the recommendation and approval of the Reconnaissance Report, the FCSA for the 
current study was executed in October 2002 between USACE and NJDEP.  Although ecosystem 
restoration is an authorized study purpose and the approved Reconnaissance Report indicates Federal 
interest in both flood risk management and ecosystem restoration, NJDEP has indicated its preference 
to currently focus only on the flood risk management component of the authorization.   
 
As described in Section 3.1, the Peckman River Basin experiences economic damages due to flash 
flooding in the Peckman River and its tributaries, and overbank and backwater flooding from the Passaic 
River (Figure 1). USACE and NJDEP are currently completing an analysis of backwater flooding from the 
Passaic River, under the authorization for the Passaic River Basin flood risk management study. Because 
of this, the scope of this study is limited to addressing flooding caused by the Peckman River and its 
tributaries. 
 
The feasibility phase has progressed from its initiation following execution of the FCSA as funding has 
been made available. By 2014, a suite of measures to address flood risk within the primary damage 
centers of the Township of Little Falls and the Borough of Woodland Park were developed. At this point 
NJDEP requested that a Locally Preferred Plan (LPP) be considered. Due to this request, the study was 
paused between November 2014 to August 2017 to allow time for a revision to the scope and cost 
necessary for study completion. Following study resumption more alternatives were developed and 
evaluated.  Based on the alternatives update, the National Economic Development (NED) plan became 
the selected plan. No LPP is being pursued at this time.  
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Figure 1. Flooded shopping mall parking lot in Woodland Park, New Jersey.  

1.5 Study Area: The Peckman River Basin 
The Peckman River Basin is located in Passaic and Essex Counties, New Jersey within New Jerseyôs 8th 
Congressional District (Figure 2). It is located in northern New Jersey approximately 15 miles west of 
Manhattan, New York City. Its drainage area is approximately 9.8 square miles. The basin is typified by 
suburban development.  
 
The Peckman River Basin is one of the sub-watersheds of the Passaic River (Figure 3). The confluence 
of the Peckman River with the Passaic River is located within the central section of the Passaic River 
Basin.   
 



 

Peckman River Basin NJ Flood Risk Management Feasibility Study                                    page 4 
Final  Feasibility Report and Environmental Assessment     February 2020  

 
Figure 2. The Peckman River Basin (study area). 
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Figure 3. Relationship of the Peckman and Passaic Basins. 
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 Municipalities within the Peckman River Basin  
There are five municipalities in the Peckman River Basin (Figure 2). The Township of West Orange is 
situated in the central portion of Essex County and contains approximately 12.2 square miles with easy 
access to the Garden State Parkway and the New Jersey Parkway. It lies in northern New Jersey within 
the New York Metropolitan Area, and is easily accessible to the highway and rail network which serves 
the northern New York-New Jersey metropolitan complex. As the region grew, West Orange was able to 
capitalize on its proximity to emerge as a manufacturing economy in the early 1800s which continued 
into the early 20th century. Today, manufacturing in West Orange has been replaced by service, financial, 
and retail enterprises. The Township borders on nine developed suburban municipalities. These include: 
Montclair, Verona, Essex Falls, Roseland, Livingston, Millburn, Maplewood, South Orange, and Orange. 
 
Moving to the northeast, the Township of Verona, also in Essex County, lies between two mountains, the 
First and Second Watchung Mountains, with the Peckman River flowing at the bottom of the valley. 
According to the United States Census Bureau, the township has a total area of 2.8 square miles, of 
which almost 99.3 percent is land and the remainder is water. Verona is bordered by Cedar Grove, 
Montclair, West Orange, Essex Fells and North Caldwell. The Township of Verona also provides easy 
access to the Garden State Parkway and the New Jersey Parkway 
 
The Township of Cedar Grove is located further to the northeast in Essex County.  Access to Cedar 
Grove is provided by a number of county and regional highways, including the Garden State Parkway to 
the east. 
 
Towards the northeast, the Township of Little Falls covers 2.75 square miles within the southern border 
of Passaic County, adjacent to Essex County (Figure 4). The township is bordered by six municipalities, 
including the Borough of Woodland Park, the City of Clifton, the Town of Montclair, the Township of Cedar 
Grove, the Township of North Caldwell, and the Township of Wayne.  
 

 
Figure 4. Little Falls, New Jersey (2018). 

Little Falls is characterized by relatively hilly terrain in its eastern portion, containing suburban residential 
developments and institutional uses (Montclair State University). The western portion of the township 
contains a less topographically diverse terrain; most of the land area in closer proximity to the Passaic 
River is flat. State Highway Route 46 (Route 46) comprises the eastern border of the Township, while 
the Passaic River comprises the north/northwest border of the Township (Figure 2). Great Notch Brook, 
a tributary to the Peckman River, is located in eastern Little Falls, and enters the river just downstream 
of Route 46.  Areas of Little Falls in the vicinity of the Passaic River are flood hazard areas that have 
been prone to flooding in the past. 
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The Borough of Woodland Park (formerly West Patterson) is one of 16 municipalities in Passaic County 
(Figure 5). The borough is located in the northeastern section of New Jersey and the lower end of the 
county, about 20 miles west of New York City. Highway access is provided by U.S. Interstate 80 in the 
northern edge of the city and Route 46 along its southern border. Natural features such as Garret 
Mountain on the east and the Passaic River on the west, form the Boroughôs other two borders.  
Woodland Park is situated to the north of the Township of Little Falls and is approximately three square 
miles in size.  Though a highly urbanized and developed municipality, with a mixture of residential, retail, 
office, and industrial properties, a significant portion of the borough remains open space due to municipal 
parkland, two County parks, and two reservoirs: the Great Notch Reservoir and the New Street Reservoir. 
Both of these reservoirs are managed by the Passaic Valley Water Commission. These reservoirs are 
for storage of drinking water, not for stormwater management purposes.  
 

 
Figure 5. Woodland Park, New Jersey (2016). 

 Waterways within the Peckman River Basin  
Tributaries of the Peckman River include Great Notch Brook, which enters the Peckman River just 
downstream of Route 46, and two un-named tributaries that discharge into the Peckman River in Cedar 
Grove.  Great Notch Brook is the largest of the three Peckman River tributaries.  The Peckman River is 
a tributary of the Passaic River. 
 

Peckman River  
The Peckman River originates in the southernmost, upstream municipality in the Passaic River Basin, 
the Township of West Orange, New Jersey, and flows northeasterly through the Township of Verona, the 
Township of Cedar Grove, the Township of Little Falls, and the Borough of Woodland Park to its 
confluence with the Passaic River. Figure 6 represents roughly the midpoint of the stream (see location 
of this point in Figure 2). The length of the Peckman River is approximately 8.5 miles.  The elevation 
change along the river is approximately 260 feet, with the sharpest elevation change occurring within 
Cedar Grove. 
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The downstream portion of the Peckman River in Woodland Park is within close proximity to Dowling 
Brook, which is also a tributary to the Passaic River.  During extraordinary flooding events, natural 
diversion of flow from the Peckman River across Woodland Park to Dowling Brook has been reported.   
 

 
Figure 6. The Peckman River at the West Essex Trail crossing (2018). 

Great Notch Brook  
Great Notch Brook is a tributary to the Peckman River. Originating in a residential neighborhood in the 
eastern portion of Little Falls, Great Notch Brook flows north and then west for approximately 1.5 miles 
before discharging into the Peckman River just south of Route 46 in Woodland Park. The drainage basin 
for Great Notch Brook is approximately 0.6 square miles, with its confluence on the Peckman River 
immediately downstream of the Route 46 Bridge. Flash flooding from the brook occurs often, as the 
tributary carries essentially all local stormwater runoff.  
 

Passaic River 
The Passaic River (Figure 7) originates in southern Morris County, New Jersey. It flows for 90 miles 
before discharging into Newark Bay (Figure 3). The Passaic River runs parallel to the Peckman River 
upstream of Route 46.  The Passaic River Basin drains an area of 935 square miles, of which 787 square 
miles are in New Jersey and 148 square miles are in New York. There are three distinctly different regions 
that comprise the Passaic River Basin. The mountainous and heavily wooded Highland Area is 500 
square miles in extent, 13 miles wide and 38 miles long. The Central Basin is 262 square miles in extent, 
nine miles wide and 30 miles long. The Passaic River passes out of the Central Basin through the narrow 
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rock gorge restriction at Little Falls. The study area is within the Central Basin. The Lower Valley is 173 
square miles in extent, about seven miles wide and 24 miles long. Heavily urbanized and densely 
populated, the valley has rolling sides and a comparatively wide rolling bottom land that narrows down to 
about three-quarters of a mile below Dundee Dam.  
 
Areas downstream of Dundee Dam (Figure 3) are subject to high water levels from tidal events, as well 
as from flow in the Passaic River. The Dundee Dam is built upon a natural falls; originally seven feet high, 
it was raised to support historic commercial uses in 1861 to a level of 20 feet high, plus a one-foot high 
cap of locally-mined sandstone. The dam is the upstream boundary of tidal influence in the Passaic River 
Basin. It is also the upriver boundary of the U.S. Environmental Protection Agency (USEPA) Lower 
Passaic River Study Area for the Diamond Alkali Superfund Site, and the upstream limit of the study area 
for the USACE Passaic River Tidal coastal storm risk management feasibility study. In addition, 
approximately 7.5 miles upstream of the Dundee Dam is the Great Falls at Paterson.  The Great Falls is 
77 feet high and is the second largest waterfall by volume east of the Mississippi, with Niagara Falls being 
the largest. The Peckman River confluence with the Passaic River is located approximately 10.5 miles 
upstream of the Dundee Dam.  
 
The USACE Passaic River Tidal, New Jersey coastal storm risk management feasibility study, the 
USEPA Superfund study, and the USACE Passaic River Mainstem, New Jersey flood risk management 
study are all being conducted under separate authorizations different than that for the Peckman River 
Basin, New Jersey flood risk management study. The Passaic River Tidal study was completed with the 
approval of the Chief of Engineerôs Report in 2019. The Superfund study is currently underway. The 
Passaic River Mainstem study is currently suspended. 
 

 
Figure 7. The Passaic River and the Hillery Street Bridge near  

Woodland Park, New Jersey (2009). The location of this bridge is marked in Figure 2. 
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1.6 Project Area: Communities at Greatest Flood Risk  
The narrow floodplain in the municipalities of West Orange, Verona and Cedar Grove heavily limits the 
number of structures affected by damages. The Peckman River floodplain generally remains narrow as 
it flows through upstream municipalities (Figure 8). The ten percent, one percent, and 0.2 percent 
floodplains tend to overlap in these municipalities and appear to be constrained by steep slopes in some 
areas. In other areas that are less steep, the floodplain widens slightly, and these wider areas appear to 
be open space, parkland or wetland/riparian corridors without any structures to be damaged.  The result 
of this is that a limited number of structures in West Orange, Verona and Cedar Grove lie within the 
floodplain. The number of structures in the 0.2 percent floodplain is 12 in West Orange, 120 in Verona, 
and 60 in Cedar Grove.  The number of structures in the one percent floodplain is less than 12 in West 
Orange, 90 in Verona, and 36 in Cedar Grove.  The number of structures in the ten percent floodplain is 
six in West Orange, 12 in Verona and six in Cedar Grove. There are too few structures within the 
Peckman River floodplain in Cedar Grove, Verona, or West Orange to justify looking into nonstructural 
measures in these municipalities.  
 
The communities of Little Falls and Woodland Park are at greatest risk of flooding due to their geography, 
topography, and relatively dense development. The floodplain is wide and flat, with a significant number 
of structures within the 10 percent, one percent (Figure 8) and 0.2 percent floodplains. These 
communities are hydrologically connected since there are no physical barriers that constrain floodwaters. 
These relatively low-lying lands are subject to frequent flooding from the Peckman and Passaic Rivers, 
as detailed in Sections 3.1 and 3.2. These two communities have a combined 273 structures in the 10 
percent floodplain, 471 structures in the one percent floodplain, and 549 structures in the 0.2 percent 
floodplain that are impacted from Peckman River flooding.  
 
The ten percent floodplain includes 200 residential structures with an aggregate depreciated replacement 
value of approximately $46,272,000 (Fiscal Year 2019 [FY19] price level [P.L.], and 73 non-residential 
structures (commercial/municipal/institution) with an aggregate depreciated replacement value of 
approximately $142,133,000 (FY19 P.L.).  
 
The one percent floodplain includes 346 residential structures with an aggregate depreciated 
replacement value of approximately $90,978,000 (FY19 P.L.), and 125 non-residential structures 
(commercial/ municipal/ institutional) with an aggregate depreciated replacement value of approximately 
$226,179,000 (FY19 P.L.).  
  
The 0.2 percent floodplain includes 407 residential structures with an aggregate depreciated replacement 
value of approximately $104,525,000 (FY19 P.L.), and 142 non-residential structures (commercial/ 
municipal/ institutional) with an aggregate depreciated replacement value of approximately $254,613,000 
(FY19 P.L.). 
 
The project area is defined as the area that is considered when formulating plans. The study team has 
focused its plan formulation and technical analysis within the boundaries of Little Falls and Woodland 
Park, because they are at significantly greater risk of flooding than other communities in the Peckman 
River Basin (Figures 8, 9, and 10). The discussion of environmental and economic impacts and benefits 
of alternative plans presented in Chapter 2, Chapter 5, and Chapter 6 are limited to the boundaries of the 
project area (Figure 11). 
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Figure 8. The one percent Peckman River floodplain. 
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Figure 9. The one percent floodplain of the Peckman River in the Township of Little Falls and 

the Borough of Woodland Park. Note the Passaic River floodplain is not shown. 
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Figure 10. Location of the project area within the Passaic River Basin (study area).  
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Figure 11. Project area. 
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1.7 Need for Action * 
Residents, businesses, and infrastructure in the Peckman River Basin experience repeated, significant 
flood damage due to flash flooding in the Peckman River and its tributaries, and overbank and backwater 
flooding from the Passaic River. Extensive development of the basin has led to the interrelated problems 
of flooding and ecosystem degradation.  The majority of the watershed is heavily developed.  Half of the 
basin is dominated by residential housing. Undeveloped areas of remaining forest reservoirs, and 
wetlands along the river corridor comprise only 29 percent of the basin. Commercial and residential 
development in the watershed has reduced the water holding capacity of the landscape and altered the 
natural dynamics of the river system.  Storms deposit large amounts of rain in the watershed, producing 
significant runoff.  This quickly surpasses the capacity of the rivers, streams, and bridges and culvert 
openings, resulting in flooding that first begins to occur at the ten percent flood event.  Marked 
degradation of the river basin ecology has occurred, with areas impacted by stream bank erosion, loss 
of riparian habitat, and the occurrence of invasive species. 
 
Some of the most severe flood damages in the Peckman River Basin have been caused by hurricanes 
and tropical storms. Hurricane Floyd (1999) caused an estimated $12,100,000 (FY19 P.L.) in flood-
related losses to communities in the Peckman River Basin, and resulted in the death of one resident 
(Figures 12 and 13).  Hundreds of homes and businesses in Little Falls and Woodland Park were affected 
by flooding.  The Woodland Park business district was one of the hardest hit areas, with over three feet 
of flood water inundating structures and roads.  In Little Falls, businesses were inundated with over four 
feet of water, and the Jackson Park residential area suffered extensive flooding.  Almost all of Hurricane 
Floyd flood damages to areas within the Peckman River Basin were a result of Peckman River flooding, 
as flooding from the Passaic River in this area was of a much lesser magnitude. Hurricane Doria in August 
1971 caused an estimated $12,000,000 (FY19 P.L.) in flood-related damages (Figure 14). A storm event 
in May 1968 caused an estimated $18,600,000 (FY19 P.L.) in flood related losses. A storm event in July 
1945 resulted in one death within the project area. 

Figure 12. Repairs being performed on a property due to Peckman River flood damage from 
Hurricane Floyd (1999). 
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Figure 13. Damaged contents being disposed of due to Peckman River  

flood damage from Hurricane Floyd (1999). 

 
Figure 14. Damage from Hurricane Doria to a road adjacent to the Peckman River (1971).  
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1.8 Prior Studies & Reports  
Many USACE reports have been produced in support of the study. The reports listed below are the most 
pertinent to the evolution of the study.  
 

Detailed Project Report for the Peckm an River, Township of Little Falls, Section 205 
of the 1948 Flo od Control Act (September 1981) . An evaluation of flood risk along the 

Peckman River in Woodland Park, Little Falls, Cedar Grove, and Verona was conducted in 1981.  Part 
of the evaluation included a determination as to whether a study of flood risk management for Little Falls 
alone would be more favorable than pursuing a basin-wide solution.  Nine flood risk management 
alternatives (six structural and three nonstructural) were considered for the basin, primarily in Little Falls.  
Woodland Park was determined to be subject to backwater flooding from the Passaic River, and was 
therefore not considered for flood risk management under this study because the problem of backwater 
flooding is the focus of the Passaic River Basin flood risk management study.  Cedar Grove and Verona 
were deemed not to warrant economically-justified flood risk management due to limited flood damages.  
It was concluded at the time that structural and nonstructural alternatives for flood risk management on 
the Peckman River in Little Falls were not in the Federal interest based on benefit-cost ratios that ranged 
from a low of 0.10 to a high of 0.27.  However, the basis of the hydrologic and hydraulic analysis used in 
the report is unclear. Changes to the reliability of available hydrologic and hydraulic data has been 
enhanced by the installation of a USGS gage in Verona, which has recorded stream flow data from 1979 
to the present. This updated stream flow data has informed the basin-wide USACE Passaic River 
Mainstem, New Jersey flood risk management study; the study is currently suspended. 
 

Passaic River Basin, New Jersey and New York, Phase 1 General Design Memorandum, 
Flood Protection Feasibility Study, Main Stem Passaic Rive r (December 1987) . The 

report detailed a recommendation for flood risk management in the Passaic River Basin. The 
Recommended Plan detailed in this 1987 report consists of a 39-foot diameter, 13.5-mile long main 
tunnel; a 22-foot diameter, 1.2-mile long spur tunnel; 5.9 miles of channel modifications; 37.3 miles of 
levees and floodwalls, and preservation of 5,350 acres of flood storage, 5,200 of which are wetlands. 
This plan would protect flood-prone areas along the Passaic, Pompton, Pequannock, Wanaque, 
Ramapo, Rockaway and Whippany Rivers, and Deepavaal and Pinch Brooks. 
 
Three measures identified as possible basin-wide interim projects were also studied under the Passaic 
River Basin Phase I Advanced Engineering and Design authorization. 

¶ Emergency Prepared ness. A study on flood emergency preparedness, including a flood 

warning system was conducted under the authority of the Continuing Authorities Program (CAP), 
Section 205 of the Flood Control Act of 1948. The plan was to improve the timeliness, accuracy, 
and reliability of flood warnings throughout the basin. It included the establishment of local self-help 
programs; increased rain and stream gage density and automation; improved flood warning 
systems and flood hazard mapping; improved computer software and flood warning hardware 
facilities; and enhanced local response programs. The report was approved by the Chief of 
Engineers in September 1984.  The installation was completed in 1988 and the project is now 
operational. The project will be the primary data source governing the operation of the USACE 
Passaic River Mainstem, New Jersey flood risk management project if constructed; the Passaic 
River Mainstem study is currently suspended. 

¶ Preservation of Natural Flood Storage.  The study resulted in a recommendation for no 

interim action, but for further consideration as an early action measure in conjunction with the 
USACE Passaic River Mainstem, New Jersey flood risk management study, which is currently 
suspended. The authorized flood risk management project contains preservation of key Central 
Basin natural flood storage areas as a nonstructural project element. To date, the Preservation 
of Natural Storage Areas project has authorized for the purchase of up to 5,350 acres; 3,400 
have been bought to date, and the project is ongoing. 
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The authorized Passaic River Mainstem, New Jersey project evolved from more than 150 plans 
presented in public meeting in the early 1980s consisting of combinations of channel modifications, 
levees and floodwalls, upstream reservoirs, floodplain evacuation (buyout), floodproofing of structures, 
raising structures, diversion tunnels, and other measures. In June 1984, NJDEP Commissioner 
developed criteria for plan selection and determined that a dual inlet tunnel plan best met those criteria. 
NJDEP asked USACE to proceed into feasibility design of this plan in 1988, and then-New Jersey 
Governor Kean committed the State to working with USACE on the project to ensure project authorization 
and resolve fine-tuning decisions during the design of the plan. The project was authorized by the 
Resources Development Act (WRDA) of 1990 and WRDA 1992.  
 

General Design Memorandum (GDM), Passaic River Flood Risk Mana gement Project 
(September 1995) . The purpose of the GDM study was to refine the analysis and design of the 

aforementioned 1987 Recommended Plan, which included the construction of a flood tunnel for diversion 
of Passaic River flood waters.  Implementation of the Recommended Plan was expected to significantly 
reduce Passaic River flooding in areas of Woodland Park that are subject to inundation from both the 
Passaic and Peckman Rivers.  In the GDM as well as a 1981 Detailed Project Report, the Passaic River 
was assumed to be the primary source of flooding for Woodland Park; therefore, preliminary indications 
were that a reduction in flooding from the Passaic River would significantly reduce flood damage in 
Woodland Park.  No detailed analysis was performed on how the project would have affected Peckman 
River flooding within Woodland Park due to the reduction of backwater influence. Although the specific 
dependence or independence of Passaic River and Peckman River flooding events was not analyzed as 
part of the GDM study, the hydrology and hydraulics data developed for the report indicates the Peckman 
River is a more significant source of flooding in Woodland Park and Little Falls than previously detailed 
in the GDM, Flood Insurance Studies (FIS), or the 1981 Detailed Project Report. 
 

Peckman River Basin, New Jersey Section 205 Initial Appraisal Re port (July 2001) . The 

purpose of the CAP Section 205 study was to conduct an appraisal for flood risk management 
opportunities, and to evaluate the potential for Federal interest in flood risk management within the 
Peckman River Basin. Structural alternatives providing flood risk management up to approximately the 
two percent flood design level were evaluated. Alternative plans considered include diversion of flood 
waters from the Peckman River to the Passaic River, earthen levees and concrete floodwalls, and 
channel modifications to increase channel capacity. The estimated costs (FY 01 P.L.) of the structural 
alternatives considered in this analysis ranged from approximately $16,000,000 for the diversion culvert, 
to $30,000,000 for channel modifications, and $40,000,000 for levees and floodwalls. It was expected 
that the annual benefits of one or more of these alternatives would exceed the estimated annual costs. 
The diversion culvert alternative appears to be the most economically viable of the alternatives evaluated. 
The conclusion in the Initial Appraisal Report was that benefits of flood risk management measures would 
exceed the project costs resulting in net economic contributions. 
 

Peckman River Basin, New Jersey, Reconnaissance Report 905(b) ( January 2002). The 

purpose of the Section 905(b) preliminary analysis was to study flood risk management and ecosystem 
restoration opportunities along the Peckman River, and to evaluate the Federal interest for a potential 
flood risk management within the Peckman River Basin.  Specific objectives of the reconnaissance study 
were to: (1) determine if the water resources problem(s) warrant Federal participation in feasibility 
studies; (2) define the Federal interest; (3) complete a Section 905(b) preliminary analysis; (4) prepare a 
Project Management Plan (PMP); (5) assess the level of interest and support from non-Federal entities; 
and (6) negotiate and execute a FCSA. 
   
The 905(b) report detailed that Federal interest existed for flood risk management in the Peckman River 
Basin.  It was also concluded that significant local support for flood risk management existed, and that it 
was expected that a non-Federal sponsor would be willing and able to cost-share feasibility studies and 
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project implementation.  Furthermore, a preliminary ecosystem evaluation of the basin resulted in the 
identification of numerous opportunities for ecosystem restoration and/or enhancement. It was 
recommended that the 905(b) report be approved as the basis for completing a PMP for a cost-shared 
feasibility phase.   
 

Other Reports. USACE produced the following studies and reports related to flood risk management: 

¶ Report on the Flood of August 1973 (circa 1974) 

¶ Passaic River Basin Historical Flood Damage Report: Rockaway and Passaic Rivers, New Jersey 
(circa 1980) 

¶ Report for Flood Protection Feasibility, Main Stem Passaic River, New Jersey (December 1987) 

¶ Passaic River, New Jersey Buyout Study (September 1995) 

¶ Passaic River, New Jersey Buyout Study Update (August 2005)  

¶ Passaic River, New Jersey Buyout Study Update (February 2017)   

¶ Tropical Storm (Hurricane) Floyd, September 16, 1999, Post-Flood Report (July 2000) 

¶ Peckman River Basin, New Jersey Flood Risk Management Feasibility Study Integrated Feasibility 
Report and Environmental Assessment (May 2018) 

 
Numerous studies and reports were produced by other agencies. These include: 

¶ Federal Emergency Management Agency (FEMA), Flood Insurance Administration (FIA), 
Repetitive Loss Data for Woodland Park and Little Falls (2013) 

¶ New Jersey Department of Environmental Protection (NJDEP), Flood Hazard Area Maps (circa 
1975) 

¶ FEMA, FIA, FIS for Verona (August 1979), Cedar Grove (August 1979), Little Falls (February 1981), 
and West Paterson (June 1981), and subsequent updates 

¶ Natural Resources Conservation Service (NRCS), Peckman River Streambank Restoration, 
Emergency Watershed Protection, Borough of West Paterson, Passaic County, Engineering Report 
(March 1999) 

¶ Passaic County, Bridge Reconstruction Plans: Lackawanna Avenue (1994) and McBride Avenue 
(2000), West Paterson 

¶ NJDEP, Bureau of Water Monitoring, Ambient Biomonitoring Network (2018) 

¶ Township of Little Falls, New Jersey Master Plan (2008) 

¶ Borough of Woodland Park, New Jersey Master Plan (2010) 
 
Figure 15 shows the locations of projects completed and ongoing studies in the Passaic River basin by 
USACE within the Passaic River Basin. 

¶ Molly Annôs Brook ï construction completed 2007 

¶ Lower Saddle River ï ongoing study 

¶ Long Hill Township ï deferred study 

¶ Jackson Brook ï ongoing study 

¶ Malapardis Brook ï ongoing project design 

¶ Ramapo River at Mahwah/Suffern ï deferred study 

¶ Joseph Minish Waterfront Park ï ongoing construction 

¶ Floodway Buyout ï awaiting approval for construction 

¶ Ramapo River at Oakland ï construction completed 2007 

¶ McKeel Brook ï construction complete 2004 

¶ South First Street Floodwall at Harrison ï study deferred 

¶ Lower Passaic River Restoration Project ï ongoing study, conducted jointly between USACE and 
USEPA 

¶ Newark Bay Superfund Study ï ongoing study by USEPA 

¶ USACE Passaic River Tidal, New Jersey coastal storm risk management feasibility study ï draft 
feasibility report released in 2017 
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Figure 15. USACE projects and studies within the Passaic River Basin.  
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 Existing Conditions /Affected Environment*  
 
This description of the environment that may be affected is in accordance with the requirements of 
National Environmental Policy Act (NEPA) and serves as the baseline for Chapters 5 and 6, which contain 
the Integrated Environmental Assessment. Photographs of the project area are included in Appendix G. 
Additional details regarding environmental setting can be found in in Appendix A-1. For the purposes of 
consistent orientation during discussions related to streambanks, the banks will be referred to as left or 
right based on a downstream viewpoint. 
 
The discussion of environmental and economic impacts and benefits of alternative plans presented in 
Chapters 2, 5, and 6 are limited to the boundaries of the project area (Figure 11). 
 

2.1 Topography, Geology & Soils 
 

 Geology & Topograp hy 
The project area is located within the Piedmont Physiographic Province. Generally, the Piedmont 
Province is characterized by interbedded sandstone, shale, conglomerate, basalt, and diabase (Lewis, 
Jason, and Wieben, undated). The bedrock geology of the Peckman River from its origination at Eagle 
Rock Reservation to the Essex/Passaic County Line is comprised of Orange Mountain Basalt which is a 
dark-greenish-gray to black, fine-grained dense hard basalt. From the Essex/Passaic County line north, 
the bedrock geology is composed of the Feltville Formation, which consists of reddish, fine to coarse 
grained sandstone, shales, and mudstone (Volkert, 2006).  Elevations range from approximately + 360 
feet NAVD88 in Verona to + 180 feet NAVD88 in Little Falls (Volkert, 2006).   
 
The surface geology of the Passaic and Peckman Rivers within the project area is comprised of post-
glacial alluvium consisting of moderately to well-sorted sand, silt, and pebble to cobble gravel that 
contains variable amounts of organic matter, demolition debris, and trash (Stanford, 2003).  Through the 
majority of the project area, the surface geology of the Peckman River corridor includes artificial fill, 
defined as ñartificially emplaced sand, gravel, silt, clay, and rock fragments, and man-made materials 
including cinders, ash, brick, concrete wood, slag, asphalt, metal, glass, and trashò that is variable in 
color but generally dark brown, gray, or black. The thickness of the fill is generally less than 20 feet but 
can be as much as 60 feet (Stanford, 2003). Appendix C-3 includes information about project area-
specific soils, which will be used during project design to ensure appropriate site-specific design. 
 
The project area topography is defined by a sharp 100-foot slope traveling approximately a mile from 
south to north (Figure 16). The Peckman River travels down this gradient to the relatively shallow areas 
close to the Passaic River. The project area is bounded to the east by steep cliffs. The areaôs topography 
speaks to its flood risk. In the south, flash floods are common because of the sharp change in elevation 
along the Peckman River. The relatively low elevation northern parts of the project area are most affected 
by overbank and backwater flooding from the Passaic River.  
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Figure 16. Topography of project area.  
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 Soils 
Dominant soil types within the project area consist of the Urban Land-Knickerbocker complex, Boonton 
loam, Boonton-Urban land complex, the Parsippany, Preakness and Pompton series, fluvaquents, and 
Udorthents.  
 
Urban land is classified as land mostly covered by streets, parking lots, buildings and other structures of 
urban areas with slopes ranging from zero to eight percent. The Knickerbocker series consists of very 
deep, well and somewhat excessively drained soils formed in sandy outwash. The Knickerbocker series 
is typically found on nearly level to steep soils on lake plains and terraces. The potential for surface runoff 
is low to high. This soil type does not typically flood or pond (NRCS, 2002a).   
 
The Boonton series is formed in glacial till consisting primarily of red to brown shale, sandstone, basalt 
and some granitic gneiss. This series is typically found on gently sloping to very steep uplands. The 
Boonton series is moderately well to well drained (NRCS, 2018). 
 
The Parsippany series consists of fine glaciolacustrine deposits derived from basalt, shale and granitic 
gneiss material. This soil type is typically found on floodplains on outwash plains on slopes ranging from 
zero to three percent. Parsippany soils are poorly drained, and frequently flood and pond. A seasonal 
zone of water saturation is at six inches during January, February, March, April, May, October, November, 
and December (NRCS, 2002b). 
 
The Pompton series consists of coarse-loamy outwash derived from gneiss, sandstone and basalt 
typically located on outwash plains and terraces in waterways. Slopes range from zero to three percent. 
Pompton soils are moderately well drained and somewhat poorly drained and have a low to very low 
surface runoff. This series does not typically flood or pond and the groundwater table is within 12 inches 
of the surface in the late winter and early spring (NRCS 2009). 
 
The Preakness series consist of sandy loam on outwash plains and terraces. Slopes range from zero to 
three percent. Preakness soils are poorly to very poorly drained, and frequently flood in the spring and 
pond in winter (NRCS, 2002c).  
 
Both Fluvaquents and Udifluvents have zero to three percent slopes. Fluvaquents have parent material 
consisting of recent alluvium and are commonly found on floodplains and in river valleys. The natural 
drainage class is somewhat poorly drained and is frequently flooded. Parent material of Udifluvents soil 
consists of alluvium and is typically consistent in outwash plains and floodplains. The drainage class is 
moderately well drained and is frequently flooded (NRCS, 2007). 
 
The Udorthents soil type is typically identified in areas where the original in-situ soils have been altered 
through human activity. Substratums included within this series includes refuse substratum, where areas 
have been used for refuse disposal (e.g. landfill), and loamy substratum, where the in-situ soil has either 
been removed and/or covered with a loamy fill material.  These soils typically consist of moderately deep 
to deep well drained to somewhat poorly drained soils. Within the project area, Udorthents are found on 
slopes ranging from zero to eight percent (NRCS, 2018).  
 
A preliminary geotechnical investigation was performed for in January 2012. The work included a total of 
23 geotechnical borings drilled along the Peckman River Basin.  Twenty one borings were completed in 
Little Falls and two borings were drilled in Cedar Grove.  The borings indicate that surficial soils are 
comprised of fill and recent river alluvium overlying glacial deposits that are underlain by bedrock.  See 
Appendix C-3 for the results of the preliminary subsurface investigation results within the project area. 
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Hydric Soils  
Fluvaquents-Udifluvents, Parsippany, Pompton, and Preakness series are included on the list of hydric 
soils for New Jersey developed by the NRCS. Soils with this classification are those saturated through 
natural or artificial means sufficiently enough to support the growth and regeneration of hydrophytic 
vegetation (NRCS, 2018a). 
 

Prime Farmland Soils  
Prime farmland soils are defined by the United States Department of Agriculture (USDA) as land that has 
the best combination of characteristics for producing food. It can have any land use ranging from 
cultivated land, pastureland, forest, or other; however it is usually not urban or water areas. The USDA 
states that, ñthe soil qualities, growing season, and moisture supply are those needed for the soil to 
economically produce sustained high yields of crops when proper management, including water 
management and acceptable farming methods, are applied.ò The Boonton and Pompton soils are defined 
as prime farmland soils and/or soils of statewide importance (NRCS, 2018b). 
 

2.2 Climate  
The climate of the Peckman River Basin is characteristic of the entire Middle Atlantic seaboard. Marked 
changes of weather are frequent, particularly during the spring and fall. The winters are moderate in 
temperature and snowfall. The summers are moderate with hot and humid weather and the potential for 
frequent thunderstorms. Rainfall is moderate and well distributed throughout the year. The relative 
humidity is high. The average annual temperature is 52 degrees Fahrenheit at Little Falls, with extremes 
from 11 degrees Fahrenheit below zero to 105 degrees Fahrenheit above zero. The growing season 
averages 167 days. The mean annual relative humidity is 65 percent. Prevailing winds are from the 
northwest, with an annual average velocity of ten miles per hour at nearby Newark, New Jersey. The 
number of days with precipitation average about 122 inches per year. 
 
The Peckman River basin is best represented by a precipitation station at Little Falls. The location of the 
station is at Latitude 40 degrees 53 minutes north and Longitude 74 degrees 14 minutes west. The 
elevation of the station is 150 feet. This station is used for historic precipitation records for this study. 
 
The mean annual snowfall is 21.4 inches at Little Falls. The mean annual precipitation in the Peckman 
River watershed is approximately 51.5 inches, as derived from the records of the Little Falls station. The 
observed highest daily value at this station was 12.79 inches (September 17, 1999 during Hurricane 
Floyd). The monthly extremes were 17.85 inches in September 1999 and 0.36 inches in November 1976. 
The distribution of precipitation throughout the year is fairly uniform, with higher amounts occurring during 
the summer months. 
 

2.3 A  History  of Flooding  
The storms that occur over the northeastern states have their origins in or near the Pacific and the South 
Atlantic oceans and may be classified as: extratropical storms, which include thunderstorms; cyclonic 
(transcontinental) storms; and tropical storms, which include the West Indies hurricanes. The 
extratropical storms, which, due to rapid convective circulation when a tropical marine air mass is lifted 
suddenly on contact with hills and mountainous terrain, cause heavy rains, usually in the summer and 
fall seasons. The thunderstorms, due to rapid convective circulation, usually in July, are limited in extent 
and cause local flooding on flashy streams. The cyclonic storms, containing transcontinental air mass 
movements with attendant "highs" and ñlows," usually occur in the winter or early spring and are potential 
flood producers over large areas because of their widespread extent. The West Indies hurricanes, of 
tropical origin, proceed northward along the coastal areas accompanied by extremely violent winds and 
torrential rains of several days duration. 
 
These storms sometimes cause large scale rain events that result in flooding of the Peckman River Basin. 
As described in Section 3.1, flash flooding in the Peckman River, and backwater and overbank flooding 
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from the Passaic River frequently and significantly impact the basin. The study area is impacted by both 
types of flooding, though typically not concurrently. Two lives have been reported to have been lost within 
the basin due to flooding, one in a July 1945 storm event and one due to Hurricane Floyd in 1999. The 
flood damage and life loss experienced in the study area underscore the need for a project to reduce 
flood damages, including communicating residual risk that remains with flood risk management projects 
and programs in place. 
 

 Past Storms & Historical Floods  
The following is a description of major floods that have impacted the Peckman River Basin. Detailed 
information about storm stage elevations, frequencies, and gage data can be found in Appendix C-1 and 
Appendix C-2. 
 

July 1945 Event 
In July 1945 there were several consecutive days of heavy rainfall in the study area. This rainfall was 
unrelated to any tropical storms or hurricanes. Sometime before July 22, 1945, the dam in the Essex 
county Park at Verona Lake gave way, sending floodwaters down the Peckman in to Little Falls. This 
flood caused massive erosion that washed out roads (Figure 17), removed the earth supporting the Erie 
Railroad tracks over the Peckman (Figure 18), and removing houses from their foundations (Figure 19). 
One death occurred during this event when a house was washed off its foundation with a woman who 
lived there inside.  
 

 
Figure 17. A road that was washed out in Little Falls during the 1945 flood. Photo courtesy of 

the Little Falls Historical Society. Photographed July 22, 1945. 


















































































































































































































































