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LONG HILL, TOWNSHIP OF 340356 VICTORY GARDENS, BOROUGH OF 340162 
MADISON, BOROUGH OF 340347 WASHINGTON, TOWNSHIP OF 340363 
MENDHAM, BOROUGH OF 340540 WHARTON, BOROUGH OF 340364 
MENDHAM, TOWNSHIP OF 340511     
1 No Special Flood Hazard Areas Identified      
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NOTICE TO 

FLOOD INSURANCE STUDY USERS 

 

Communities participating in the National Flood Insurance Program (NFIP) have established 
repositories of flood hazard data for floodplain management and flood insurance purposes. 
This Flood Insurance Study (FIS) report may not contain all data available within the 
Community Map Repository. Please contact the Community Map Repository for any 
additional data. 
 
The Federal Emergency Management Agency (FEMA) may revise and republish part or all of 
this FIS report at any time. In addition, FEMA may revise part of the FIS report by the Letter 
of Map Revision process, which does not involve republication or redistribution of the FIS 
report. Therefore, users should consult with community officials and check the Community 
Map Repository to obtain the most current FIS report components. 
 
Selected Flood Insurance Rate Map (FIRM) panels for this community may contain 
information (such as floodways and cross sections) that was previously shown separately on 
the corresponding Flood Boundary and Floodway Map (FBFM) panels. In addition, former 
flood hazard zone designations have been changed as follows: 

 

 

Old Zone New Zone 
 

A1 through A30 AE 

B X (shaded) 
C X (unshaded) 

 

 

 

Initial Countywide FIS Effective Date: TBD 
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FLOOD INSURANCE STUDY 

MORRIS COUNTY, NEW JERSEY (ALL JURISDICTIONS) 
 

1.0 INTRODUCTION 

 
1.1. Purpose of Study 

This (Date), Flood Insurance Study (FIS) revises and supersedes information on the existence and 
severity of flood hazards in the geographic area of Morris County, including the Boroughs of Butler, 
Chatham, Chester, Florham Park, Kinnelon, Lincoln Park, Madison, Mendham, Morris Plains, Mount 
Arlington, Mountain Lakes, Netcong, Riverdale, Rockaway, Victory Gardens, and Wharton; the 
Townships of Boonton, Chatham, Chester, Denville, East Hanover, Hanover, Harding, Jefferson, 
Long Hill, Mendham, Mine Hill, Montville, Morris, Mount Olive, Parsippany-Troy Hills, 
Pequannock, Randolph, Rockaway, Roxbury, and Washington; and the Towns of Boonton, Dover, 
and Morristown.  

 
This FIS aids in the administration of the National Flood Insurance Act of 1968, as well as the Flood 
Disaster Protection Act of 1973, as amended. This study has developed flood risk data for various 
areas of Morris County that will be used to establish actuarial flood insurance rates and to assist the 
community in its efforts to promote sound floodplain management. Minimum floodplain management 
requirements for participation in the National Flood Insurance Program (NFIP) are set forth in the 
Code of Federal Regulations at 44 CFR, 60.3. 
 
In some states or communities, floodplain management criteria or regulations may exist that are more 
restrictive or comprehensive than the minimum Federal requirements. In such cases, the more 
restrictive criteria take precedence and the State (or other jurisdictional agency) will be able to 
explain them. 

 
Please note that on the effective date of this (Date) countywide FIS, the Boroughs of Chester and 
Mountain Lakes have no identified Special Flood Hazard Areas (SFHAs).  This does not preclude 
future determinations of SFHAs that could be necessitated by changed conditions affecting the 
community (i.e. annexation of new lands) or the availability of new scientific or technical data about 
flood hazards. 
 
1.2. Authority and Acknowledgments 

The sources of authority for this FIS report are the National Flood Insurance Act of 1968 and the 
Flood Disaster Protection Act of 1973, as amended.  

 
This FIS was prepared to include all jurisdictions within Morris County in a countywide format. 
Information on the authority and acknowledgments for each jurisdiction included in this (Date) 
countywide FIS, as compiled from their previously printed FIS reports where applicable, is shown on 
the following pages. 
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Boonton, Town 
of 

The hydrologic and hydraulic analyses in this study represent 
a revision of the original analyses by the New Jersey 
Department of Environmental Protection (NJDEP) for the 
Federal Emergency Management Agency (FEMA), under 
Contract No. H-3959. The revised study of the Rockaway 
River was prepared by Dewberry & Davis LLC under 
agreement with FEMA. The revised study was completed in 
January 1984 (FEMA, 1985). 

Boonton, 
Township of 

The hydrologic and hydraulic analyses in this study represent 
a revision of the original analyses conducted by Dames & 
Moore for FEMA, under Contract No. H-3744. This revised 
study was prepared by Dewberry & Davis LLC under 
agreement with FEMA. The revised study was completed in 
January 1984 (FEMA, 1985). 

Butler, Borough 
of 

The hydrologic and hydraulic analyses for the October 15, 
1985, FIS report were prepared by the NJDEP for FEMA, 
under Contract No. H-3959. The hydrologic and hydraulic 
analyses were performed by O’Brien & Gere Engineers, Inc., 
under subcontract to NJDEP. This work was completed in 
December 1983 (FEMA, 1985). 

Chatham, 
Borough of 

The hydrologic and hydraulic analyses for the Flood Insurance 
Rate Map (FIRM) dated February 14, 1976, were prepared by 
the United States Army Corps of Engineers (USACE). The 
analyses for the July 19, 2001, FIS report were prepared by 
Leonard Jackson Associates for FEMA, under Contract No. 
EMN-96-CO-0126. This work was completed in  November 
1998 (FEMA, 2001). 

Chatham, 
Township of 

The hydrologic and hydraulic analyses for the FIS report dated 
November 1979 and the FIRM dated May 15, 1980, were 
prepared by NJDEP for the Federal Insurance Administration 
(FIA), under Inter-Agency Agreement No. H-3959. That 
work was completed in January 1978. For the July 19, 2001, 
FIS report the analyses for the Passaic River were prepared 
by Leonard Jackson Associates for FEMA, under Contract No. 
EMN-96-CO-0026. This work was completed in November 
1998 (FEMA, 2001). 

Chester, 
Township of 

The hydrologic and hydraulic analyses for the October 1, 
1981, FIS report were prepared by NJDEP for FIA under 
Contract No. H-4546. The hydrologic and hydraulic 
computations for this study were conducted by Anderson-
Nichols and Company, Inc., under subcontract to NJDEP. This 
work was completed in January 1979 (FEMA, 1981). 
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Denville, 
Township of 

The original hydrologic and hydraulic analyses for this study 
were conducted by the U.S. Geological Survey (USGS) for 
FEMA. Except for Rockaway River, the analyses for the 
October 17, 1984, FIS dated were prepared by NJDEP for 
FEMA under Contract No. H-4546. The analyses were 
computed by URS/MSR Engineers under subcontract to 
NJDEP. This work was completed in June 1980. The 
analyses for the Rockaway River were prepared by Dewberry 
& Davis LLC. This portion of the study was completed in 
March 1984 (FEMA, 1984). 

Dover, Town of The original hydrologic and hydraulic analyses for this study 
were conducted by NJDEP for FEMA, under Contract No. H-
3855. The work for the original study was completed in May 
1977. For the July 4, 1989, FIS report the analyses were 
computed by The RBA Group for FEMA, under Contract 
No. EMW-83-C-1195. This work was completed in 
September 1985. The RBA Group also conducted analyses on 
the Rockaway River. This work was completed in May 1987 
(FEMA, 1989). 

East Hanover, 
Township of 

The hydrologic and hydraulic analyses for the April 16, 1979, 
FIS report were prepared by Dames & Moore Consulting 
Engineers for FEMA, under Contract No. H-3744.  This work 
was completed in December 1974.  The April 1, 1983, FIS 
was prepared to incorporate redelineations of the flood 
boundaries. Analyses for the January 17, 1986, FIS report 
were prepared by The RBA Group under agreement with 
FEMA. That work was completed in September 1984. For the 
June 6, 2001, FIS report the analyses for the Passaic River 
were completed by Leonard Jackson Associates for FEMA, 
under Contract No. EMN-96-CO-0026. This work was 
completed in November 1998 (FEMA, 2001). 

Florham Park, 
Borough of 

The hydrologic and hydraulic analyses for the FIS report dated 
March 1979 and the FIRM dated September 14, 1979, were 
prepared by Dames & Moore for FEMA under Contract No. 
H-3744. That work was completed in 1974. The analyses for 
the March 1, 1984, FIS report were prepared by Dewberry & 
Davis LLC under agreement with FEMA. The revised 
analyses were computed by Century Engineering, Inc. The 
revised study was completed in May 1983. For the June 6, 
2001, FIS report the analyses for the Passaic River were 
prepared by Leonard Jackson Associates for FEMA, under 
Contract No. EMN-96-CO-0026. That work was completed in 
November 1998. For the December 20, 2002, FIS report the 
analyses for Spring Garden Brook were prepared by Leonard 
Jackson Associates for FEMA, under Contract No. EMN-96-
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CO-0026. This work was completed in October 1999 

(FEMA, 2002). 

Hanover, 
Township of 

The hydrologic and hydraulic analyses for the June 1, 1977, 
FIS report and the December 1, 1977, FIRM were prepared by 
Dames & Moore Consulting Engineers under Contract No. H-
3744. That work was completed in December 1974. The 
March 5, 1982, FIS report was revised to reflect the new map 
format. For the June 6, 2001, FIS report the analyses for the 
Whippany River and Black Brook B were taken from the 
January 17, 1986, FIS report for the Township of East 
Hanover (FEMA, 2001). 

Harding, 
Township of 

The hydrologic and hydraulic analyses for the September 15, 
1981, FIS report and the March 15, 1982, FIRM were 
prepared by NJDEP for FEMA, under Contract No. H-3959. 
That work was completed in November 1978. For the 
December 6, 2001, FIS report the analyses for the Passaic 
River were prepared by Leonard Jackson Associates for 
FEMA, under Contract No. EMN-96-CO-0026. This work 
was completed in November 1998 (FEMA, 2001). 

Jefferson, 
Township of 

The hydrologic and hydraulic analyses for the January 5, 
1983, FIS report were prepared by NJDEP for FEMA, under 
Contract No. H-4546. The analyses were performed by URS 
Company, Inc., under subcontract to NJDEP. This work was 
completed in December 1980 (FEMA, 1983). 

Lincoln Park, 
Borough of 

The hydrologic and hydraulic analyses for the August 19, 
1986, FIS report were prepared by NJDEP for FEMA under 
Contract No. H-3959. The analyses were computed by O’Brien 
& Gere Engineers, Inc., under subcontract to NJDEP. This 
work was completed in December 1983 (FEMA, 1986). 

Long Hill, 
Township of 

The hydrologic and hydraulic analyses for the October 14, 
1977, FIS report were prepared by Dames & Moore under 
Contract No. H-3905. That work was completed in 1977. For 
the September 21, 2001, FIS report the analyses for the Passaic 
River were prepared by Leonard Jackson Associates for 
FEMA, under Contract No. EMN-96-CO-0026. This work 
was completed in November 1998 (FEMA, 2001). 

Madison, 
Borough of 

For the July 16, 1979, FIS report, the hydrologic and 
hydraulic analyses were prepared by Dames & Moore under 
Contract No. H-3744. The updated analyses for the March 15, 
1984, FIS report were prepared by Dewberry & Davis LLC. 
That work was completed in May 1983. The April 15, 2002, 
FIS report incorporated a Letter of Map Revision (LOMR), 
Case No. 01-02-009P, effective on June 12, 2001, which 
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reflected channelization, more up-to-date and detailed 
topographic information, and revised hydrologic and 
hydraulic analyses along Spring Garden Brook. Analyses for 
the April 15, 2002, FIS report, including the portion of Spring 
Garden Brook revised through the LOMR, were prepared by 
Leonard Jackson Associates for FEMA, under Contract No. 
EMN-96-CO-0026. This work was completed October 1999 
(FEMA, 2002). 

Mendham, 
Borough of 

The hydrologic and hydraulic analyses for the November 4, 
1992, FIS report were prepared by USGS for FEMA, under 
Inter-Agency Agreement No. EWM-85-E-1823, Project Order 
No. 23. This work was completed in February 1991 (FEMA, 
1992). 

Mendham, 
Township of 

The hydrologic and hydraulic analyses for the January 5, 
1982, FIS report were prepared by NJDEP for FEMA, under 
Contract No. H-4546. The analyses were conducted by 
Anderson-Nichols and Company, Inc., under subcontract to 
NJDEP. This work was completed in 1980 (FEMA, 1982). 

Mine Hill, 
Township of 

For the May 3, 1993, FIS report the hydrologic and hydraulic 
analyses for the Lamington River were taken from the 
June 15, 1982, FIS for the Township of Roxbury. The analyses 
for the Roxbury FIS report were prepared by NJDEP for 
FEMA, under Contract No. H-4546. The analyses were 
conducted by Anderson-Nichols and Company, Inc., under 
subcontract to NJDEP. This work was completed in October 
1980 (FEMA, 1993). 

Montville, 
Township of 

The original hydrologic and hydraulic analyses for this study 
were conducted by the NJDEP Division of Water Resources 
for FIA, under Contract No. H-3855. The original analyses 
were completed in November 1977. For the August 19, 1985, 
FIS report the analyses of the Passaic River were prepared by 
the NJDEP Division of Water Resources, under agreement 
with FEMA. The revised analyses of the Rockaway River 
were prepared by Dewberry & Davis LLC, under agreement 
with FEMA. The revised analyses were completed in January 
1984 (FEMA, 1985). 

Morris Plains, 
Borough of 

The hydrologic and hydraulic analyses for the December 1, 
1980, FIS report and the June 1, 1981, FIRM were performed 
by NJDEP for FIA, under Contract No. H-3959. That work 
was completed in September 1978. The July 5, 2000, FIS 
report incorporated the March 4, 1998, LOMR which 
reflected the channelization and replacement of the Mountain 
Way Bridge along the Watnong Brook. The analyses for the 
LOMR were prepared by Medina Consultants, P.C., on July 
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11, 1997.  In addition, updated hydrologic and hydraulic 
analyses were prepared by Dewberry & Davis LLC for the 
entire reach of Watnong Brook to tie in with the analyses 
submitted for the LOMR (FEMA, 2000). 

Morris, 
Township of 

The hydrologic and hydraulic analyses for the December 1, 
1980, and November 15, 1984, FIS reports were performed by 
NJDEP for FEMA, under Contract No. H-3959. This work, 
which was completed in November 1978, covered all 
significant flooding sources affecting the Township of Morris 
(FEMA, 1980). 

Morristown, 
Town of 

The original hydrologic and hydraulic analyses in the May 19, 
1981, study were conducted by NJDEP for FEMA, under 
Contract No. H-3959. The original work was completed in 
August 1978. For the July 3, 1986, FIS report the analyses 
were performed by Conklin Associates for FEMA. The 
revision reflects modifications to a portion of Great Brook, 
including widening the stream channel to create a pond and 
constructing two culverts. This work was completed in 
January 1985 (FEMA, 1986). 

Mount Olive, 
Township of 

The hydrologic and hydraulic analyses for the November 15, 
1984, FIS report were performed by NJDEP for FEMA, under 
Contract No. H-3959. The analyses were conducted by 
Anderson-Nichols and Company, Inc., under subcontract to 
NJDEP. This work was completed in May 1981 (FEMA, 
1984). 

Netcong, 
Borough of 

The hydrologic and hydraulic analyses for the February 2, 
1982, FIS report were prepared by NJDEP for FEMA, under 
Contract No. H-3959 and were conducted by Anderson-
Nichols and Company, Inc., under subcontract to NJDEP. 
This work was completed in September 1980 (FEMA, 1982). 

Parsippany-Troy 
Hills, Township 
of 

For the February 19, 1986, FIS report the hydrologic and 
hydraulic analyses for the detailed studied streams, except the 
Rockaway and Whippany Rivers, were prepared by NJDEP for 
FEMA, under Contract No. 24, Project R. The analyses were 
conducted by the URS Company, Inc., under subcontract to 
NJDEP. This work was completed in December 1980. The 
analyses of the Rockaway River were prepared by Dewberry 
& Davis LLC under agreement with FEMA. The analyses of 
the Whippany River were prepared by The RBA Group, under 
agreement with FEMA. The work for the Rockaway and 
Whippany Rivers was completed in January 1984 (FEMA, 
1986). 
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Pequannock, 
Township of 

The original hydrologic and hydraulic analyses for the 
May 21, 1971, FIS report were conducted by the Soil 
Conservation Service [now known as the Natural Resources 
Conservation Service (NRCS)]. Analyses for the July 3, 1986, 
FIS report were prepared by NJDEP for FEMA, under 
Contract No. H-3959. The analyses were computed by 
O’Brien & Gere Engineers, Inc., under subcontract to 
NJDEP. That work was completed in December 1983. For 
the September 17, 1992, FIS report the analyses for the most 
upstream portion of East Ditch, Northern Tributary, Southern 
Tributary, and Western Tributary were prepared by Boswell 
Engineering. This work was completed in June 1991 
(FEMA, 1992). 

Randolph, 
Township of 

The original hydrologic and hydraulic analyses in the June 18, 
1987, FIS report dated were conducted by Dames & Moore 
Consulting Engineers for FEMA, under Contract No. H-3744. 
The analyses for the Rockaway River for this report were 
prepared by The RBA Group for FEMA, under Contract No. 
EMW-83-C-1195. This work was completed in September 
1985 (FEMA, 1987). 

Riverdale, 
Borough of 

The hydrologic and hydraulic analyses for the October 15, 
1985, FIS report were prepared by NJDEP for FEMA, under 
Contract No. H-3959 and were conducted by O’Brien & Gere 
Engineers, Inc., under subcontract to NJDEP. This work was 
completed in December 1983 (FEMA, 1985). 

Rockaway, 
Borough of 

The original hydrologic and hydraulic analyses for this study 
were published by the USACE New York District in 
Hydrologic Study, Passaic River Report, June 1972, and 
Supplemental Report to Passaic River Survey Report for 
Water Resources Development, April 1973. Except for the 
Rockaway River, the analyses for the December 19, 1984, 
FIS report were prepared for the NJDEP for FEMA, under 
Contract No. H-4546. The analyses were conducted by URS 
Company, Inc., under subcontract to NJDEP. This work was 
completed September 1982. Dewberry & Davis LLC 
prepared the updated hydrologic and hydraulic analyses for the 
Rockaway River. This updated portion of the study was 
completed in March 1984 (FEMA, 1984). 

Rockaway, 
Township of 

The original hydrologic and hydraulic analyses for this study 
were performed by Dames & Moore Consulting Engineers 
for FEMA, under Contract No. H-3744. The original work 
was completed in May 1979. For the September 18, 1986, 
FIS report the analyses for portions of Beaver Brook B, 
Green Pond Brook, and Fox Pond were prepared by NJDEP 
for FEMA, under Contract No. H-4546. Analyses for all other 
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studied streams were prepared by The RBA Group for FEMA, 
under Contract No. EMW-83-C-1195. This work was 
completed in February 1985 (FEMA, 1986). 

Roxbury, 
Township of 

The hydrologic and hydraulic analyses for the June 15, 1982, 
FIS report were prepared by NJDEP for FEMA, under 
Contract No. H-4546. The analyses were conducted by 
Anderson-Nichols and Company, Inc., under subcontract to 
NJDEP. This work was completed in October 1980 (FEMA, 
1982). 

Washington, 
Township of 

The hydrologic and hydraulic analyses for the December 15, 
1984, FIS report were prepared by NJDEP for FEMA, under 
Contract No. H-3959. This work was completed in April 
1984. The hydrologic and hydraulic analyses were conducted 
by Anderson-Nichols and Company, Inc., under subcontract to 
NJDEP (FEMA, 1984). 

Wharton, 
Borough of 

The hydrologic and hydraulic analyses for the February 19, 
1987, FIS report were prepared by The RBA Group for 
FEMA under Contract No. EMW-83-C-1195. The hydrologic 
and hydraulic analyses for portions of Green Brook were 
prepared by NJDEP for FEMA, under Contract No. H-4546. 
This work was completed in September 1985 (FEMA, 1987). 

 
The authority and acknowledgments for the Boroughs of Chester, Kinnelon, Mount Arlington, 
Mountain Lakes, and Victory Gardens are not available because no FIS reports were previously 
published for these communities. In this (Date) countywide FIS, these communities are included for 
the first time.   Table 1, “New and Revised Hydrologic and Hydraulic Analyses,” provides information 
on the authority and acknowledgments of newly studied streams for jurisdictions associated with this 
(Date) countywide FIS. 
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Table 1 – New and Revised Hydrologic and 

Hydraulic Analyses 
 
 
Scope of study and/or restudy Contractor and Contract Information 

Hydrologic and hydraulic analyses were conducted 
for portions of Fox Brook in both the Township 
and the Borough of Rockaway; Harmony Brook in 
the Townships of Chester and Mendham; Hibernia 
Brook in the Township of Rockaway; Indian Brook 
in the Townships of Chester and Mendham; 
Burnett Brook in the Townships of Chester and 
Mendham; Whippany River in the Townships of 
Chester and Mendham; the Passaic River in the 
Townships of Chester and Mendham; and West 
Ditch in the Borough of Lincoln Park and the 
Township of Pequannock.  
 

Natural and Technological Hazards 
Management Consulting, Inc. 
(NTHMC) for FEMA, under Contract 
No. EMW-2003-C0-5006. This work 
was completed in September 2009. 

For the Lamington River and Peapack Brook, 
flooding in the Township of Chester was 
delineated on new mapping using previously 
adopted hydraulic data. All flood elevations for 
these two streams were adjusted to the North 
American Vertical Datum of 1988 (NAVD88). 

NTHMC in a joint venture with AVF 
Design, Inc. 

Hydrologic and hydraulic analyses of Beaver Dam 
Brook, Black Brook B, Conlon Pond Brook, Den 
Brook, Little Beaverdam Brook, McVickers 
Brook, Pequannock River (within the Boroughs of 
Riverdale and Kinnelon), Pinch Brook, Rockaway 
River, Stony Brook, Tributary 1 to Malapardis 
Brook, Tributary to Great Brook, Tributary to 
Spring Garden Brook, and Watnong Brook.  

Risk Assessment, Mapping and 
Planning Partners (RAMPP) under 
Contract No. HSFEHQ – 09-D-0369; 
completed in September 2014. 

Hydrologic and hydraulic analyses of the 
Pequannock River study reach (Borough of Butler, 
Townships of Rockaway and Jefferson).  

NJDEP-CTP contract agreement 
Mapping Activity Statement (MAS) 
No. 2010-NJDEP-001 with FEMA 
Region II. 

Hydrologic and hydraulic analyses of the Passaic 
River (Borough of Lincoln Park, Townships of East 
Hanover, Montville and Parsippany-Troy Hills) 
 

RAMPP under Contract No. HSFEHQ-
09-D-0369. 

Hydrologic and hydraulic analyses of the Pompton 
and Pequannock Rivers (Township of Pequannock). 

RAMPP under the NJDEP-CTP 
Contract Agreement MAS No. 2010-
NJDEP-001 with FEMA Region II. 

 
For this (Date) countywide FIS, New Jersey Highland Commission’s Light Detection and Ranging 
(LiDAR) data for Morris County was used. The LiDAR data was collected at 0.53 feet vertical 
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accuracy with average horizontal spacing of 6 feet. A Digital Terrain Model (DTM) in the form of a 
terrain dataset was prepared by RAMPP for use in the project. The countywide terrain dataset was 
prepared in New Jersey State Plane coordinate system using NAVD88. The countywide terrain dataset 
was then used to develop cross section data in the overbank areas and floodplain mapping. 

 
The coordinate system used for the production of the FIRM panels was New Jersey State Plane (FIPS 
2900) zone. The horizontal datum was NAD 83, GRS80 spheroid. Differences in the datum, spheroid, 
projection, or Universal Transverse Mercator (UTM) zones used in the production of FIRM panels for 
adjacent counties may result in slight positional differences in map features at the county boundaries. 
These differences do not affect the accuracy of information shown on the FIRM. 

 
1.3. Coordination 

The community base map selection and the identification of streams requiring detailed study for the 
original studies were completed in Consultation Coordination Officer (CCO) meetings within each 
community. The results of the studies were reviewed at Final CCO meetings. All problems raised 
during the final CCO meetings have been addressed in this study. 
 

The dates of the initial and final CCO meetings held for FISs prior to the (Date) countywide FIS for 
the jurisdictions within Morris County are shown in Table 2, “CCO Coordination Meetings.” 

 
Table 2 – CCO Coordination Meetings 

 

Community Name 

Boonton, Town of 

Initial CCO Date 

* 

Final CCO Date 

October 5, 1978 

Boonton, Township of 

Butler, Borough of 

Chatham, Borough of 

Chatham, Township of 

Chester, Township of 

Denville, Township of 

Dover, Town of 

East Hanover, Township of 

Florham Park, Borough of 

Hanover, Township of 

Harding, Township of 

* 

March 11, 1976 

April 5, 1999 

May 19, 1976 

June 1977 

June 2, 1977 

April 2, 1984 

April 7, 1983 

April 5, 1999 

August 2, 1999 

* 

April 7, 1978 

October 2, 1984 

May 22, 2000 

March 15, 1979 

May 7, 1981 

April 21, 1982 

March 21, 1986 

May 2, 2000 

December 20, 2001 

May 2, 2000 

October 20, 1999 

Jefferson, Township of 
 
 

January 1978 August 11, 1982 

*Date not available
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Table 2 – CCO Coordination Meetings - continued 
 

Community Name 

Lincoln Park, Borough of 

Initial CCO Date 

March 11, 1976 

Final CCO Date 

December 19, 1984 

Long Hill, Township of 

Madison, Borough of 

Mendham, Borough of 

Mendham, Township of 

Mine Hill, Township of 

Montville, Township of 

Morris Plains, Township of 

Morris, Township of 

Morristown, Town of 

Mount Olive, Township of 

Netcong, Borough of 

Parsippany-Troy Hills, Township of 

Pequannock, Township of 

Randolph, Township of 

Riverdale, Borough of 

Rockaway, Borough of 

Rockaway, Township of 

Roxbury, Township of 

Washington, Township of 

Wharton, Borough of 

June 14, 1999 

February 8, 2001 

June 26, 1985 

June 1977 

January 15, 1992 

May 9, 1975 

May 19, 1976 

May 19, 1976 

May 19, 1976 

September 1976 

September 1976 

November 1978 

March 11, 1976 

April 2, 1984 

March 11, 1976 

June 1, 1977 

April 14, 1983 

June 1977 

September, 1976 

April 2, 1984 

May 16, 2000 

* 

December 19, 1991 

July 29, 1981 

April 3, 1992 

November 15, 1978 

December 7, 1978 

March 13, 1979 

November 29, 1978 

November 3, 1983 

September 15, 1982 

July 18, 1984 

October 10, 1984 

March 21, 1986 

October 22, 1984 

August 9, 1984 

November 20, 1985 

January 20, 1982 

November 3, 1983 

March 21, 1986 

*Date not available   

 

For this (Date) countywide FIS, Morris County communities were notified by FEMA in a letter dated 
July 2, 2003, that their FIS and FIRM panels, where applicable, would be revised and updated. The 
Introduction to Risk Mapping, Assessment, and Planning (Risk MAP) meeting was held on April 
26, 2010. The Final CCO and Open House meetings were held for this (Date) countywide FIS on 
(TBD) at the (TBD locations). 
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2.0 AREA STUDIED 

 

2.1. Scope of Study 

This FIS covers the geographic area of Morris County, New Jersey.  All or portions of the flooding 
sources within Morris County listed in Table 3, “Flooding Sources Studied by Detailed Methods” 
and Table 8, “Summary of Stillwater Elevations,” were studied by detailed methods. Limits of 
detailed study are indicated on the Flood Profiles (Exhibit 1) and on the FIRM (Exhibit 2). 
 

Table 3 – Flooding Sources Studied by Detailed Methods 
 

Beaver Brook A Beaver Brook B  

Beaver Dam Brook Black Brook B  

Black Cat Ditch Budd Lake  

Budd Lake Tributary Burnett Brook  

Charlotteburg Reservoir Conlon Pond Brook  

Crooked Brook Crooked Brook Tributary  

Dawsons Brook Deep Pond  

Den Brook Drakes Brook  

Drakes Brook Overflow Channel East Ditch  

Eastmans Brook Electric Brook  

Fish’s Brook Fox Brook  

Gladstone Brook Great Brook  

Green Pond Brook Harmony Brook  

Hatfield Creek Hibernia Brook  

Indian Brook Jackson Brook  

Jaquis Brook Lamington River  

Little Beaverdam Brook Malapardis Brook  

McVickers Brook Mill Brook  

Musconetcong River North Branch Raritan River  

Northern Tributary Passaic River  

Left Channel of Passaic River Peapack Brook  

Pequannock River Pinch Brook  

Pleasant Valley Lake Pompton River  

Primrose Brook Rockaway River  
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Table 3 – Flooding Sources Studied by Detailed Methods - continued 

Silver Brook South Branch Raritan River  

Southern Tributary Spring Garden Brook  

Stephensburg Brook Stonehouse Brook  

Stony Brook Stony Brook A  

Succasunna Brook Tanglewood Brook  

Tanners Brook Tributary 1 to Malapardis Brook  

Tributary 1 to Musconetcong River Tributary 1 to Whippany River  

Tributary 2 to Rockaway River Tributary 5 to Rockaway River  

Tributary 5-1 to Rockaway River Tributary 6 to Rockaway River  

Tributary 7 to Rockaway River Tributary to Beaver Brook A  

Tributary to Great Brook Tributary to Lake Hopatcong  

Tributary to Pequannock River Tributary to Spring Garden Brook  

Troy Brook Watnong Brook  

Weldon Brook West Brook  

West Ditch Western Tributary  

Whippany River White Meadow Brook  

Wills Brook   

 
Table 4, “Stream Name Changes,” lists streams that have names in this (Date) countywide FIS other 
than those used in the previously printed FIS reports for the communities in which they are located. 
 

Table 4 – Stream Name Changes 
 

Old Name 

Beaver Brook 

Community 

Township of Boonton 

New Name 

Beaver Brook A 

Beaver Brook Borough of Rockaway Beaver Brook B 

Beaver Brook Township of Denville Beaver Brook B 

Beaver Brook Township of Rockaway Beaver Brook B 

Beaver Brook Township of Montville Beaver Dam Brook 

Black Brook Township of East Hanover, 
Township of Hanover 

Black Brook B 

Little Beaver Brook Township of Montville Little Beaverdam 
Brook 
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Table 4 – Stream Name Changes - continued 

Stony Brook Township of Washington Stony Brook A 

Stony (Malapardis) Brook Township of Hanover Malapardis Brook 

McKeels Brook Town of Dover and Township 
of Rockaway 

Tanglewood Brook 

Tributary B 

 

Township of Washington 

 

Tributary 1 to  
Musconetcong 
River  

Unnamed Tributary to  
 Whippany River 

Township of Hanover Tributary 1 to  
Whippany River 

Tributary to Rockaway  
 River 

Township of Denville Tributary 2 to  
Rockaway River 

Unnamed Creek Township of Boonton Tributary to Beaver 
Brook A  

Tributary No. 2 to  
 Lake Hopatcong 

Township of Jefferson Tributary to Lake  
Hopatcong 

Unnamed Tributary to  
 Spring Garden Brook 

Borough of Florham Park Tributary to Spring 
Garden Brook 

Unnamed Tributary to  
 Spring Garden Brook 

Borough of Madison 

 

Tributary to Spring 
Garden Brook 

 

As part of this (Date) countywide FIS, updated analyses were included for the flooding sources 
shown in Table 5, “Scope of Revision.” 

 
Table 5 – Scope of Revision 

 

Stream Limits of Detailed Study 

Beaver Dam Brook From the confluence with Pompton River to Waughaw Road 

Black Brook B From approximately 650 feet downstream of Columbia 
Turnpike to approximately 2,000 feet upstream of Park Road 

Burnett Brook From the confluence with North Branch Raritan River to 
South Road 

Conlon Pond Brook From the confluence with Drakes Brook to approximately 
1,340 feet upstream of Chestnut Way 

Den Brook From approximately 1,500 feet downstream of Sonugum 
Road to 350 feet upstream of Radtke Road 

Fox Brook From the confluence with Rockaway River to approximately 
500 feet upstream of Interstate Route 80 

Harmony Brook From the confluence with Whippany River to Woodland Road 

Hibernia Brook From the confluence with Beaver Brook B to Darlington Drive 
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Table 5 – Scope of Revision – continued 
 

Stream Limits of Detailed Study 

Indian Brook From the confluence with Burnett Brook to the divergence 
from Burnett Brook 

Lamington River From approximately 1,400 feet downstream of Ironia Road to 
approximately 5,100 feet upstream of State Route 10 

Little Beaverdam Brook From the confluence with Beaver Dam Brook to Jacksonville 
Road 

McVickers Brook From approximately 160 feet downstream of Hilltop Dam to 
Brookrace Drive 

Passaic River From the confluence of Pompton River to Interstate Route 
280 

Peapack Brook From the downstream Morris-Somerset County boundary to 
just upstream of Farm Access Road 

Pequannock River From the confluence with Pompton River to approximately 
720 feet upstream of Berkshire Valley Road 

Pinch Brook From the confluence with Black Brook B to Timber 
Hill Drive 

Pompton River From the confluence with Passaic River to the confluence 
with Pequannock River and Ramapo River 

Rockaway River From approximately 2,700 feet downstream of North Main 
Street to approximately 10,800 feet upstream of Powerville 
Road 

Stony Brook  From Powerville Road to approximately 16,750 feet 
upstream of the confluence with Beaver Brook A 

Tributary 1 to Malapardis Brook From the confluence with Malapardis Brook to 
approximately 3,300 feet upstream of the confluence with 
Malapardis Brook 

Tributary to Great Brook From the confluence with Great Brook to James Street 

Tributary to Spring Garden Brook From the confluence with Spring Garden Brook to 
approximately 3,100 feet upstream of the confluence with 
Spring Garden Brook  

Watnong Brook From Hanover Avenue to Powder Mill Pond 

West Ditch From the confluence with Beaver Dam Brook to 
approximately 3,950 feet upstream of Jacksonville Road 

Whippany River From the confluence with Rockaway River to approximately 
3,600 feet upstream of Tingley Road 

 
Riverine flooding sources throughout the county have been studied by detailed methods at different 
times and, prior to this (Date) countywide FIS, often on a community-by-community basis. Table 
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6, “Model Dates for Riverine Flooding,” contains the hydraulic modeling dates for the detailed 
study flooding sources in the county. 
 

Table 6 – Model Dates for Riverine Flooding - continued 

   

STREAM NAME COMMUNITY 
MOST RECENT 
MODEL DATE 

Beaver Brook A Township of Boonton April 17, 1985 

Beaver Brook B Township of Denville September 30, 2014 

Beaver Dam Brook Borough of Lincoln Park, 
Township of Montville 

September 30, 2014 

Black Brook B Borough of Florham Park, 
Townships of Hanover 
and East Hanover 

September 30, 2014 

Black Cat Ditch Borough of Florham Park June 6, 2001 

Budd Lake Township of Mount Olive November 15, 1984 

Budd Lake Tributary Township of Washington December 5, 1984 

Burnett Brook Township of Chester September 30, 2009 

Conlon Pond Brook Township of Mount Olive September 30, 2014 

Crooked Brook Township of Montville August 19, 1985 

Crooked Brook Tributary Township of Montville August 19, 1985 

Dawsons Brook Township of Mendham January 5, 1982 

Den Brook Townships of Denville 
and Randolph 

September 30, 2014 

Drakes Brook Townships of Mount 
Olive, Roxbury, and 
Washington 

December 5, 1984 

Drakes Brook Overflow 
Channel 

Township of Washington December 5, 1984 

East Ditch Borough of Lincoln Park, 
Township of Pequannock 

September 17, 1992 

Eastmans Brook Township of Parsippany-
Troy Hills 

February 19, 1986 

Electric Brook Township of Washington December 5, 1984 

Fish’s Brook Borough of Florham Park June 6, 2001 

Fox Brook Borough of Rockaway September 30, 2009 

Gladstone Brook Township of Chester October 1, 1981 
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Table 6 – Model Dates for Riverine Flooding - continued 

   

STREAM NAME COMMUNITY 
MOST RECENT 
MODEL DATE 

Great Brook Township of Harding December 6, 2001 

Green Pond Brook Township of Rockaway, 
Borough of Wharton 

February 19, 1987 

Harmony Brook Township of Mendham September 30, 2009 

Hatfield Creek Township of Montville August 19, 1985 

Hibernia Brook Township of Rockaway September 30, 2009 

Indian Brook Townships of Chester and 
Mendham 

September 30, 2009 

Jackson Brook Town of Dover July 4, 1989 

Jaquis Brook Borough of Morris Plains July 5, 2000 

Lamington River Townships of Chester, 
Mine Hill, and Roxbury 

May 3, 1993 

Little Beaverdam Brook Borough of Lincoln Park, 
Township of Montville 

September 30, 2014 

Malapardis Brook Township of Hanover June 6, 2001 

McVickers Brook Borough of Mendham September 30, 2014 

Mill Brook Township of Randolph June 18, 1987 

Musconetcong River Borough of Netcong; 
Townships of Mount 
Olive, Roxbury, and 
Washington 

November 15, 1984 

North Branch Raritan 
River 

Borough of Mendham 

Township of Mendham 

November 4, 1992 

 

Northern Tributary Township of Pequannock September 17, 1992 

Passaic River Boroughs of Chatham, 
Florham Park, and 
Lincoln Park; Townships 
of Chatham, East 
Hanover, Harding, Long 
Hill, Mendham, and 
Montville 

April 13, 2013 

Left Channel Passaic 
River 

Townships of East 
Hanover, Montville, and 
Parsippany-Troy Hills 

April 13, 2013 
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Table 6 – Model Dates for Riverine Flooding - continued 

   

STREAM NAME COMMUNITY 
MOST RECENT 
MODEL DATE 

Peapack Brook Township of Chester October 1, 1981 

Pequannock River Boroughs of Butler, 
Kinnelon, and Riverdale; 
Townships of Jefferson, 
Pequannock, and 
Rockaway 

September 30, 2014 

Pinch Brook Borough of Florham Park; 
Township of East 
Hanover 

September 30, 2014 

Pompton River Borough of Lincoln Park; 
Township of Pequannock 

September 30, 2014 

Primrose Brook Township of Harding December 6, 2001 

Rockaway River Boroughs of Rockaway 
and Wharton; Town of 
Boonton; Townships of 
Boonton, Denville, East 
Hanover, Jefferson, 
Montville , Parsipanny-
Troy Hills, Randolph, and 
Rockaway 

October 2014,             
September 30, 2014,  
June 18, 1987, and       
June 6, 2001 

Silver Brook Township of Harding December 6, 2001 

South Branch Raritan 
River 

Townships of Mount 
Olive and Washington 

December 5, 1985 

Southern Tributary Township of Pequannock September 17, 1992 

Spring Garden Brook Borough of Florham Park 
and Madison 

April 15, 2002 

Stephensburg Brook Township of Washington December 5, 1984 

Stonehouse Brook Borough of Butler October 15, 1985 

Stony Brook Township of Boonton September 30, 2014 

Stony Brook  Township of Montville October, 2014 

Stony Brook A Townships of Montville 
and Washington 

August 19,1985 

Succasunna Brook Township of Roxbury June 15, 1982 

Tanglewood Brook Town of Dover; 
Township of Rockaway 

July 4, 1989 
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Table 6 – Model Dates for Riverine Flooding - continued 

   

STREAM NAME COMMUNITY 
MOST RECENT 
MODEL DATE 

Tanners Brook Township of Washington December 5, 1984 

Tributary 1 to Malapardis 
Brook 

Township of Hanover September 30, 2014 

Tributary 1 to 
Musconetcong River 

Township of Washington December 5, 1984 

Tributary 1 to Whippany 
River 

Township of Hanover June 6, 2001 

Tributary 2 to Rockaway 
River 

Township of Denville October 17, 1984 

Tributary 5 to Rockaway 
River 

Township of Jefferson January 5, 1983 

Tributary 5-1 to 
Rockaway River 

Township of Jefferson January 5, 1983 

Tributary 6 to Rockaway 
River 

Township of Jefferson January 5, 1983 

Tributary 7 to Rockaway 
River 

Township of Jefferson January 5, 1983 

Tributary to Beaver 
Brook A 

Township of Boonton April 17, 1985 

Tributary to Great Brook Township of Harding September 30, 2014 

Tributary to Lake 
Hopatcong 

Township of Jefferson January 5, 1983 

Tributary to Pequannock 
River 

Township of Rockaway September 18, 1986 

Tributary to Spring 
Garden Brook 

Boroughs of Florham 
Park and Madison 

September 30, 2014 

Troy Brook Township of Parsippany-
Troy Hills 

February 19,1986 

Watnong Brook Borough of Morris Plains 
Townships of Morris and 
Parsippany-Troy Hills  

September 30, 2014 

Weldon Brook Township of Jefferson January 5, 1983 

West Brook Township of Parsippany-
Troy Hills 

February 19,1986 
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Table 6 – Model Dates for Riverine Flooding - continued 

   

STREAM NAME COMMUNITY 
MOST RECENT 
MODEL DATE 

West Ditch Borough of Lincoln Park; 
Township of Pequannock 

September 30, 2009 

Western Tributary Township of Pequannock September 17, 1992 

Whippany River Townships of East 
Hanover and Hanover 

September 30, 2009 

White Meadow Brook 
Townships of East 
Hanover, Hanover, 
Mendham, Morris, 
Parsippany-Troy Hills; 
Town of Morristown  

June 6, 2001 

Wills Brook Townships of Mount 
Olive and Rockaway 

September 18, 1986 

   
All or portions of numerous flooding sources in the county were studied by approximate method. 
Approximate analyses were used to study those areas having a low development potential or 
minimal flood hazards. The scope and methods of the study were proposed to and agreed upon by 
FEMA and the affected Morris County communities at the time of study. 
 
This (Date) countywide FIS also incorporates the determinations of letters issued by FEMA 
resulting in map changes (LOMRs and Letters of Map Revision Based on Fill [LOMR-Fs]). For this 
(Date) countywide FIS, LOMR Case No. 12-02-1077P, effective July 25, 2013, for Tributary 1 to 
Whippany River (formerly known as Unnamed Tributary to Whippany River), and LOMR Case No. 
14-02-0085P, effective July 10, 2014, for the Whippany River, were incorporated.  Both LOMRs 
were issued for the Township of Hanover.      

 
2.2. Community Description 

Morris County is located in central New Jersey and situated approximately 30 miles northwest 
of New York City, New York. Its rolling landscape includes lakes and rivers that form most of its 
boundaries with the adjacent counties of Essex, Hunterdon, Passaic, Somerset, Sussex, Union, and 
Warren (Morris County Website, 2014). The climate of this region is mostly a temperate continental 
climate with some moderate maritime influences. Winter climate is controlled by polar continental 
air masses; summer climate is controlled by tropical air masses moving up over the United States 
from the Gulf of Mexico. In 2014, the average monthly precipitation ranged from a low of 2.91 
inches in February to a high of 4.89 inches in September. The average annual precipitation is 48.34 
inches. The average annual snowfall is 36.54 inches. The average temperature is 48.9oF, which is 
lower than the New Jersey average temperature of 51.9oF (Morris County Weather Website, 2014). 

 

According to the 2010 U.S. Census, there were 492,276 people, 180,534 households, and 129,242 
families with an average family size of 3.19 residing in the county. In addition, according to the 
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2010 Census, the most populous place was Parsippany-Troy Hills Township, with 53,238 residents 
(Morris County Website, 2014).  
 

2.3. Principal Flood Problems 

The history of flooding for Morris County indicates that flooding of various origins may be 
experienced in any season of the year particularly as New Jersey is located within the major storm 
tracks of North America. Flooding during winter months is less frequent, but spring flooding 
compounded by ice and snow melt has occurred. The most extensive floods have occurred mostly in 
late summer and early fall, and are usually associated with tropical disturbances moving north along 
the Atlantic coast.  The most recent major floods that occurred in the county were April 2007 
(nor’easter), August 2011 (Tropical Storm Irene), and October 2012 (Hurricane Sandy). Tropical 
Storm Irene had a maximum wind speed of 69 miles per hour (USGS SIR, 2013). As a result of this 
storm, six dams failed within New Jersey. The maximum recorded precipitation in Morris County is 
10.5 inches during Tropical Storm Irene of August 27–28, 2011. The effects of the flooding and storm 
damage from Tropical Storm Irene were estimated at $1 billion. Thousands of homes and businesses 
were affected, in addition to the millions of people displaced. Tropical Storm Irene was one of the 
most widespread, expensive, and extraordinary floods in the State’s history (USGS SIR, 2013). The 
effects of Hurricane Sandy in New Jersey in October 2012 were severe, with economic losses to 
businesses of up to $30 billion. The payouts for Sandy exceed $6 billion. Morris County was an area 
designated with major disaster declarations declared by FEMA on August 31, 2011, and October 30, 
2012, due to Tropical Storm Irene and Hurricane Sandy, respectively (FEMA, 2014). Specific flood 
problems within each jurisdiction in Morris County as documented in the previously effective FIS 
reports or online resources are summarized below for each community. 
 

Boonton, 
Township of  

Increased flooding along the Rockaway River may be attributed to increased 
urbanization, which produces increased rainfall runoff and results in greater 
flood damage. Greater flood damage is also due to the low permeability of 
certain soils, interacting with a high degree of development, and a lack of 
adequate storm sewers in the town. Some areas are subject to frequent flooding 
and ponding of surface water, especially during localized thunderstorms and 
tropical storms in the summer and fall. Such conditions exist between Oak and 
Green Streets in the northern portion of the community, and in the Sheep Hill 
section. In the southern portion of the town, where slopes are flat, periodic 
flooding is encountered between Boonton High School and at the rear of the 
Kanouse Street properties. Lands bordering on the Rockaway River from 
Greenback Road to the Montville corporate limits along Vreeland Avenue are 
also vulnerable to flooding (FEMA, 1985). Discharge records along the 
Rockaway River at the USGS gage (No. 01380500) above Boonton Reservoir, 
in the Town of Boonton, indicate a maximum recorded discharge of 8,210 cubic 
feet per second (cfs) and gage height of 9.31 on August 27, 2011, during 
Tropical Storm Irene. Thousands of power outages occurred across the county 
during Tropical Storm Irene. In Boonton, Interstate Route 287 Northbound had 
lanes sheared away by the Rockaway River due to Tropical Storm Irene. This 
gage station was discontinued on August 27, 2011. On March 7, 2012, a new 
gage No. 01380450 was installed to replace this gage (USGS No. 01380500, 
2014).  
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Butler, 
Borough of  

The low-lying areas in this community are subject to periodic flooding caused 
by the overflow of the Pequannock River and Stonehouse Brook. The greatest 
flood of record occurred in 1903. The second largest flood occurred on March 
2, 1902, resulting from snow melt and heavy rain. Other severe floods occurred 
in the area in August 1955, October 1955, and May 1968. The storm of August 
1955 caused some flooding along the Passaic River from Two Bridges to 
Paterson, Passaic County, but most of the flooding occurred on tributaries, 
including the Pequannock River (Richard P. Browne Associates, 1976). The 
storm of May 1968 caused widespread damage over the Passaic River basin, 
but flooding was most severe on the Pompton, Ramapo, Wanaque, and 
Pequannock Rivers. Severe damage also resulted from flooding caused by 
Stonehouse Brook in May 1968. The floods of 1971 and 1976 are the most 
recent floods to cause severe damage to the Borough. The dam on Terrace 
Lake was damaged in June 1976 (FEMA, 1985).  

Chatham, 
Borough of  

High Water Marks (HWMs) are the evidence of the highest water levels during 
a flood. The average HWM at the Borough of Chatham over the Passaic River 
was 176.66 feet at Lower Chatham Bridge/Passaic Avenue due to Tropical 
Storm Irene (USGS SIR, 2013-5234).  

Chatham, 
Township of  

Flooding that occurs in the Green Village/Britten Road area from Loantaka 
Brook. The height of floodwater diminishes below Green Village Road as water 
spreads out into a section of the Great Swamp between Britten and Meyersville 
Roads. Natural stream flow is augmented by the effluence from the Woodland 
Road Treatment Plant in the Township of Morris. Black Brook B floods 
regularly in the vicinity of several houses as it crosses Green Village Road. The 
Great Swamp and the Millington Gorge affect the flow of the Passaic River. 
The Great Swamp acts as a storage area, while the Millington Gorge restricts 
the passage of flood levels. The highest flood ever recorded at the Millington 
Gorge gage No. 01379000 occurred in 1996. The flow was measured at 2,290 
cfs (FEMA, 2001). During Tropical Storm Irene, on August 29, 2011, the 
discharge measured 2,120 cfs at this gage station. In the last four decades, the 
greatest discharge measured at the Chatham gage No. 01379500 was 3,380 cfs 
in August 1973. During Tropical Storm Irene, the discharge at the gage was 
2,620 cfs on August 29, 2011 (USGS SIR, 2013).  

Chester, 
Township of  

The township lies in two watershed systems. The western and northern-most 
parts of the Township are part of the Lamington River watershed while the 
remaining part of Chester lies in the upper North Branch Raritan River 
watershed. Both watersheds are major contributors to the North Branch Raritan 
River Basin. USGS gaging station No. 01398500 is located on the North Branch 
Raritan River near Far Hills, New Jersey (USGS, 1979). Based on data 
collected from this gage since 1919, probable dates of major flooding events 
for the upper North Branch Raritan River Basin are: July 13, 1919 (7,000 cfs); 
August 28, 1971 (6,390 cfs); October 19, 1996 (5,090 cfs); September 16, 1999 
(5,300 cfs); and August 28, 2011 (5,460 cfs) (USGS SIR, 2013).  
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Denville, 
Township of  

Flooding along the Rockaway River occurs virtually throughout the entire 
length of the river within the township. The greatest amount of damage occurs 
in the general area along Riverside Drive and the riverfront properties in the 
vicinity of the Diamond Spring Road bridge. Damage from flooding along 
Beaver Brook B is relatively light as a result of flood waters being limited to 
the largely undeveloped low-lying areas along the stream. Damages resulting 
from flooding associated with Den Brook occur along the shorelines of both 
Lake Estling and Indian Lake. Further downstream, additional damages are 
incurred in the Peck Meadow Brook and Woodland Avenue areas. The 
combined effect of flooding on Den Brook and the Rockaway River have 
inundated both U.S. Route 46 and Denville Center on a number of occasions. 
Flood damages on the Tributary 2 to Rockaway River are relatively light, and 
no major problems are apparent. The flood of record in Denville occurred in 
1903 when a discharge of 7,300 cfs was recorded (FEMA, 1984). Other major 
floods occurred in 1936, 1968, 1971, 1973, 1977, 1979, 1984, 1996, 1999, 
2007, and 2011. Tropical Storm Irene in August 2011 caused severe flooding 
and damage throughout Morris County affecting all communities (USGS SIR, 
2013).  

Dover, 
Town of  

The Rockaway River flows through the heart of the town in a broad channel 
with varying banks. Tributaries within the study area are intermittent and 
flow in narrow channels (FEMA, 1989). 

East Hanover, 
Township of 

Flooding in the Passaic River and the Whippany River basins occurs as a 
consequence of heavy rain in the summer and fall months and is usually 
associated with localized thunderstorms and hurricanes in the township. Due 
to the low permeability of certain soils within the Township, some areas are 
subject to frequent flooding and ponding of surface water during these periods 
of heavy rain. Discharge records from the Passaic River gaging station (USGS 
No. 01379500) at nearby Chatham, New Jersey, indicate a maximum recorded 
discharge of approximately 3,380 cfs on August 2, 1973 (FEMA, 2001). 
Discharges of 2,730 cfs and 2,620 cfs were measured on March 15, 2010, and 
August 29, 2011, respectively. In recent years, maximum discharges of 2,630 
cfs and 3,780 cfs were recorded on the Whippany River at gaging station 
01381500 in Morristown, New Jersey, for the floods of September 16, 1999, 
and August 28, 2011, respectively (USGS SIR, 2013). 

Florham Park, 
Borough of 
 
Hanover, 
Township of 

Flooding in the Passaic River system within the borough occurs as a result of 
heavy rainfall (FEMA, 2001).  
 
Flooding in the Passaic River system within the township occurs as a result 
of heavy rainfall (FEMA, 2001). 

Harding, 
Township of 

The township is basically a rural residential and farming area with little 
commercial and industrial development. The area east of U.S. Route 202 has 
very poor natural drainage and low permeability because of the shallow shale 
soils. These soils result in rapid runoff, which adds to the flooding problems. 
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Local flooding has been experienced not only in the lowlands of Harding, which 
are along the Passaic River, but also along portions of Great Brook, Silver 
Brook, Tributary of Great Brook, Primrose Brook, and various locations in the 
Green Village area. These inundations are a consequence of heavy rains, 
usually associated with localized thunderstorms and hurricanes during the 
summer and fall months. Problem flooding locations identified at various 
times include the areas along Great Brook crossing Pleasant Plains Road, 
Long Hill Road, Meyersville Road, Woodland Road, Village Road, and Van 
Beuren Road, which have been inundated frequently; Silver Brook has 
overflowed its overbank areas for its entire length within the corporate limits; 
and the Baileys Mill Road crossing of Primrose Brook at Youngs Road and 
Lee’s Hill Road have been constant problems during severe storms (FEMA, 
2001). 

Jefferson, 
Township of  

Due in part to the low intensity of development in the river valleys, the 
township has not historically experienced a significant amount of flood 
damage. The flooding of populated areas is usually confined to lakefront 
homes and is considered relatively minor. One notable exception occurs 
along the Rockaway River at Berkshire Valley Road just downstream of State 
Route 15. With scattered exceptions, all other flooding in the Township is 
limited to the undeveloped low-lying areas adjacent to the streams (FEMA, 
1983). 

Lincoln Park, 
Borough of  

Low-lying areas of the borough are subject to periodic flooding caused by 
the overflow of the Passaic River, the Pompton River, Beaver Dam Brook, 
East Ditch, and West Ditch. The greatest flood of record occurred in 1903 
(FEMA, 1986). The flood peak from 1903 is still the peak at the Passaic River 
and the Pompton River, NJ stream gages even after Tropical Storm Irene in 
August 2011 (USGS SIR, 2013).  
 

Long Hill, 
Township of 

The township has experienced severe flooding as a consequence of heavy rains. 
The low-lying swamps adjacent to the Passaic River, its tributaries, and a 
system of manmade and natural defiles connecting with the Passaic River 
increase flood potential in the Stirling area of the Township. The most severe 
flood during 135 years of record occurred on October 10, 1903. Extensive 
losses were sustained as a result of this flood. Numerous storms of major 
proportion since then have caused considerable damage (FEMA, 2001). 
Tropical Storm Irene in August 2011, has caused the most damage to 
property in recent years (USGS SIR, 2013). 

Madison, 
Borough of 

Flooding along Spring Garden Brook and Black Brook B has historically 
occurred as a result of heavy rainfall. Water levels along Spring Garden Brook 
and Black Brook B within the Borough are not affected by the water levels of 
the Passaic River; therefore, flooding of the Passaic River due to stream water 
runoff from other parts of the river basin will not cause flooding in the Borough. 
Few flooding problems in Madison originate outside the Borough. Drainage 
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problems within Madison can be attributed to inadequate culverts and storm 
sewers. Storm sewer inlets along steeply sloping streets are inefficient and 
storm water runoff has a tendency to flow over these outlets. Therefore, 
flooding may occur in the flat areas of the Borough due to the additional 
runoff. Areas subject to this kind of flooding are located near Kings Road 
and near the tributary to Black Brook B in the Anthony Drive and North 
Street area (FEMA, 2002). 

Mendham, 
Borough of 

The recorded history of flooding at the North Branch Raritan River gaging 
station 01398500 near Far Hills, New Jersey, began in 1919 (USGS, 1990). 
Large floods have occurred on July 23, 1919 (7,000 cfs); August 28, 1971 
(6,390 cfs); September 16, 1999 (5,300 cfs); and August 28, 2011 (5,460 cfs) 
(USGS SIR, 2013).  

Mendham, 
Township of  

The township has reported flooding at three locations within the community. 
Flooding occurs on the North Branch Raritan River just upstream from the 
confluence of Burnett Brook. This area has a wide floodplain, and the flooding 
along this section has been attributed to a topographic constriction near the 
Roxiticus Road crossing. Several homes along Roxiticus Road are affected by 
this situation. Flooding on the Whippany River occurs in the area of Tingley 
Road and has been attributed to the wide flat floodplain in this area. The 
municipal offices for the Township and several other structures are affected 
by this situation (FEMA, 1982). 

Mine Hill, 
Township of 

The streams and rivers in Mine Hill contribute to the South Branch Raritan 
River basin, the Musconetcong River basin, or the Lamington River basin. 
There are no USGS recording or crest-stage gaging stations on Drakes Brook, 
which is part of the South Branch Raritan River system. USGS gaging station 
No. 01396500 on the South Branch Raritan River near High Bridge, New 
Jersey, is approximately 16 miles downstream of the mouth of Drakes Brook 
in Mount Olive (USGS, 1976). According to this gage, which has continuous 
records from 1896 to the present. The dates of major flooding events include 
February 6, 1896 (7,560 cfs), January 25, 1979 (6,910 cfs), and August 28, 
2011 (6,640 cfs) (USGS SIR, 2013).   
 

The history of recorded gage No. 01457000 in the Musconetcong River basin 
near Mine Hill began in 1929. Since then, several major floods have occurred 
and minor floods have been a common occurrence. Based on peak stages and 
discharges at USGS gaging station No. 01455500 at the outlet of Lake 
Hopatcong near Mine Hill, the date of the latest major flooding event was 
August 8, 2000 (1,900 cfs). There are no USGS recording or crest-stage 
gaging stations located on any of the remaining detailed studied streams, 
including the Lamington River (USGS SIR, 2013).  

Montville, 
Township of 

Flooding in the township is a result of heavy rainfall produced by hurricanes 
moving up the Atlantic coast, large frontal storms from the west and south, 
and local thunderstorms. Large-magnitude floods along the Passaic River 
occurred 18 times during the past 200 years. The largest of these floods 
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occurred in 1902, 1903, 1936, 1945, 1984, 2007, and 2011. The 1903 flood, 
caused by a dam failure and with an estimated peak discharge of 31,700 cfs 
at Little Falls on the Passaic River at USGS gage No. 01389500, inundated large 
areas, caused damage to buildings, and disrupted transportation and utility lines 
(NJDEP, 1972). The flood peak on August 28, 2011, during Tropical Storm 
Irene was 20,800 cfs at this gage station. Most of the flooding occurred along 
the Passaic and Rockaway Rivers. The flood peaks from the 1903 storm are 
still the peaks of record at the Passaic River at Little Falls, New Jersey 
(01389500), and the Pompton River at Pompton Plains, New Jersey 
(01388500), stream gages even after recent Tropical Storm Irene (USGS SIR, 
2013). 

Morris Plains, 
Borough of 

The flooding along Watnong Brook and Jaquis Brook in Morris Plains is caused 
by heavy rain, usually associated with localized thunderstorms and hurricanes 
during the summer and fall months. Problem flooding locations identified at 
various times include the area along Watnong Brook at the Warner-Lambert 
Plant, at the Lutheran Church near Mountain Way, and several houses at Jaquis 
Pond near Hanover Avenue, which have all experienced flooding during severe 
rainstorms (FEMA, 2000). 

Morris, 
Township of 

The township is a developing residential community with several land tracts 
devoted to light industry. Factors that affect flooding in the community include 
increased runoff from development, steep land slopes, and low permeability of 
the soils. Flooding occurs along Whippany River, Watnong Brook, Great 
Brook, and Loantaka Brook. The major flood of 1971 created considerable 
overbank flooding along these streams and caused traffic interruption and 
property damage (FEMA, 1980). Various problem flooding areas such as the 
area near Whippany River, Washington Valley Road crossing, Whitehead 
Road, and Tracy Court were identified in the past and the Township of Morris 
Committee adopted flood damage prevention measures to prevent future losses 
(Township of Morris, 2014). 

Morristown, 
Town of  

The town is a highly developed urban community with buildings and paved 
areas covering most of the land area; therefore, land available to absorb 
precipitation is significantly reduced, and the amount of runoff is increased. 
The hilly topography of the area further increases the rate of runoff and could 
result in flooding where drainage is inadequate. The major watercourse 
traversing Morristown is the Whippany River. According to the recollections 
of persons interviewed, the Whippany River has been responsible for major 
flooding since the late 1920s. All evidence indicates that the water levels 
reached during flood periods have not dramatically changed over the years. 
However, the frequency of these occurrences and the damage caused have both 
increased. Although the Whippany River is considered the major flooding 
source in Morristown, there are other areas that have become increasingly prone 
to flooding and resultant flood damage. In recent years, Great Brook has been 
subject to flooding owing to development within the floodplains and watershed 
areas. As early as April 1924, Water Street (now known as Martin Luther 
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King Avenue) was flooded as far west as Spring Street. From all available 
evidence, it appears that until the 1950s, floods would recur approximately 
once every 10 years. However, with the increase in development throughout 
the Whippany River valley following World War II, the frequency of flooding 
increased dramatically. During the 1970s, floods occurred almost annually. 
Continued development of the upstream floodplains and watershed areas has 
created a condition that results in flooding or threats of flooding more 
frequently than has been the case in the past. Throughout northeastern New 
Jersey in 1971, Tropical Storm Doria caused great destruction. Discharge 
records for the Whippany River at gage No. 01381500 indicate discharge of 
2,800 cfs on August 28, 1971, during Tropical Storm Doria (FEMA, 1986). 
Tropical Storm Irene indicates a maximum recorded discharge of 3,780 cfs on 
August 28, 2011 (USGS SIR, 2013).  

Mount Olive, 
Township of  

The history of flooding in the township indicates that flooding may be 
experienced during any season of the year since New Jersey lies within the 
major storm tracks of North America. Flooding in the Musconetcong River 
basin near Hackettstown has been recorded since 1922. Since then several 
major floods have occurred and minor flooding has been a common occurrence 
(FEMA, 1984). Recorded history of flooding for the South Branch Raritan 
River began in 1896 at USGS gage No. 01396500 near High Bridge (USGS, 
1979). Based on peak stages and discharges at that gaging station, major 
flooding events occurred on February 6, 1896 (7,560 cfs); March 15, 1940 
(5,160 cfs); and August 28, 2011 (6,400 cfs) (USGS SIR, 2013).  

Netcong, 
Borough of 

The recorded history of flooding in the Musconetcong River basin near the 
outlet to Lake Hopatcong began in 1929 in the borough.  Several major floods 
have occurred in the Borough and minor floods have been a common 
occurrence (FEMA, 1982).   

Parsippany-Troy 
Hills, Township 
of 

The township has had a history of severe flooding. The residential community 
of Lake Hiawatha and sections of the Township south of U.S. Route 46 have 
been subject to flooding from the Whippany River, Troy Brook, and Eastmans 
Brook, which flow east into Troy Meadows and eventually into the Rockaway 
River (FEMA, 1986). Also, Watnong Brook has caused minor flooding in the 
Mount Tabor area of Parsippany-Troy Hills. Tropical Storm Irene in August 
2011 is the most recent flood to cause damage to the Township. (USGS SIR, 
2013) 

Pequannock, 
Township of 

Low-lying areas of the township are subject to periodic flooding caused by the 
overflow of the Pompton River, the Pequannock River, the Ramapo River, East 
Ditch, West Ditch, and the tributaries to East Ditch. The greatest flood of record 
occurred in 1903 (FEMA, 1992).  

Randolph, 
Township of  

Major flooding in the township is a result of heavy rains, usually associated 
with localized thunderstorms and hurricanes during the summer and fall months 
(FEMA, 1987). 
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Riverdale, 
Borough of 

Low-lying areas of borough are subject to periodic flooding caused by the 
overflow of the Pequannock River. The greatest flood of record occurred in 1903 
(FEMA, 1985). Tropical Storm Irene in August 2011 is the most recent floods 
to cause damage to the Borough (USGS SIR, 2013).  

Rockaway, 
Borough of 

The majority of flooding in the borough occurs along the Rockaway River. 
Those areas affected include portions of Franklin Drive, between East Main 
Street and Rockaway Avenue, the eastern end to Nicholas Drive, and the 
industrial areas along the upstream corporate limits with the Township of 
Denville. Flooding also occurs along the entire lengths of Beaver and Fox 
Brooks within the Borough; however, damage has been relatively light (FEMA, 
1984). 

Rockaway, 
Township of 

Flooding in the township is mostly due to the Rockaway River, a major tributary 
of the Passaic River. There are no USGS recording or crest-stage gaging 
stations located on any of the remaining detailed studied streams, including the 
Lamington River within the township of Roxbury and Township of Washington 
due to large difference in drainage area size between the limits of the detailed 
study along the Lamington River and the Pottersville gage (FEMA, 1986). 

Wharton, 
Borough of  

The history of flooding along the streams within Wharton indicates that flooding 
usually takes place during the summer and fall and is almost always associated 
with thunderstorms and tropical storms (FEMA, 1987). 

 

2.4. Flood Protection Measures 

There are no levees or flood control reservoirs providing flood protection on the streams and rivers 
within Morris County. However, several lakes, water supply reservoirs, and large natural swamps 
provide some flood flow retention benefits during storms.  

 
No special flood protection measures were taken into consideration for this (Date) countywide FIS. 

 

3.0 ENGINEERING METHODS 

For the flooding sources studied by detailed methods in the county, standard hydrologic and 
hydraulic study methods were used to determine the flood hazard data required for this study. 
Flood events of a magnitude that are expected to be equaled or exceeded once on the average during 
any 10-, 50-, 100-, and 500-year period (recurrence interval) have been selected as having special 
significance for floodplain management and for flood insurance rates. These events, commonly 
termed the 10-, 50-, 100-, and 500-year floods, have a 10-, 2-, 1-, and 0.2-percent-annual-chance, 
respectively, of being equaled or exceeded during any year. Although the recurrence interval 
represents the long-term, average period between floods of a specific magnitude, rare floods could 
occur at short intervals or even within the same year. The risk of experiencing a rare flood 
increases when periods greater than 1 year are considered. For example, the risk of having a flood 
that equals or exceeds the 1-percent-annual-chance (100-year) in any 50-year period is 
approximately 40 percent (4 in 10); for any 90- year period, the risk increases to approximately 
60 percent (6 in 10). The analyses reported herein reflect flooding potentials based on conditions 
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existing in the county at the time the hydrologic and hydraulic analyses were completed for each 
study. Maps and flood elevations will be amended periodically to reflect future changes. 

 

3.1. Hydrologic Analyses 

 

Prior to this (Date) countywide FIS, the following hydrologic analyses were carried out to establish 
the peak discharge-frequency and peak elevation-frequency relationships for each flooding source 
studied in detail affecting the communities within Morris County.  

 

Pre-countywide Analyses 

 

Each community within Morris County has a previously printed FIS report, with the exception of 
the Boroughs of Chester, Kinnelon, Mount Arlington, Mountain Lakes, and Victory Gardens. The 
hydrologic analyses for flooding sources described in the previously printed FIS reports have been 
listed and summarized below. 

 
Beaver Brook A: Peak discharges for the selected recurrence intervals for Beaver Brook A in the 
Township of Boonton were calculated using Regional Regression Equations developed by the 
NJDEP Division of Water Resources in cooperation with the USGS, Special Report 38 (NJDEP, 
1974). The log-Pearson Type III analysis develops discharges from the following parameters: basin 
size; channel slope; surface storage within the basin; and an index of manmade impervious cover, 
which was determined from census data and population projections. Discharges for the 0.2-percent-
annual-chance floods were determined by log-probability extrapolation of flood discharges computed 
for frequencies up to 100 years. 

 
Beaver Brook B: Peak discharges for the selected recurrence intervals for Beaver Brook B were 
calculated using Regional Regression Equations from Special Report 38 (NJDEP, 1974). The log-
Pearson Type III analysis develops discharges from the following parameters: basin size; channel 
slope; surface storage within the basin; and an index of manmade impervious cover, which was 
determined from census data and population projections. 

 
Beaver Dam Brook: In the Borough of Lincoln Park (FEMA, 1986), peak discharges for the selected 
recurrence intervals were calculated using Regional Regression Equations from Special Report 38 
(NJDEP, 1974). This method is based on a multiple regression analysis used to develop 
mathematical relationships between flood discharges at the 50, 10-, 2-, and 1-percent-annual-chance 
recurrence intervals obtained from gaging station data and hydrologic characteristics.  The 0.2-
percent-annual-chance discharge value was extrapolated from the lower frequencies. 

 
Black Brook B: This is the main drainage channel of a large swampy area covering nearly 10 square 
miles in the vicinity of Morristown Airport and includes other minor drainage-ways, including 
Hassock Brook. This swampy area functions as a service storage reservoir. Therefore, peak 
discharges in this area were found to be undefinable accurately by traditional methods. Discharges 
for Black Brook B, at its confluence with the Whippany River, were obtained from the Passaic River 
Basin Study (USACE, 1983). Discharges for the remainder of Black Brook B were developed by 
transferring the discharges developed by USACE upstream using the following drainage area-
discharge relationship: 

 
Q1/Q2 = (A1/A2)T 
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Where Q1 is the resulting peak discharge at the site, Q2 is the peak discharge at the computed site for 
a particular flood, Al and A2 are the drainage areas at the specific site and the computed site, and T 
is the transfer coefficient. By using transferred flows, the discharges for Black Brook B are consistent 
with the methodologies used downstream. 

 
Black Cat Ditch: Peak discharges were computed using National Weather Service rainfall data for 
the area and the synthetic unit hydrograph method of the Bureau of Reclamation (USDOC, 1963; 
U.S. Department of the Interior, 1973). Information concerning soils and vegetation required for these 
analyses were obtained from soil maps of Morris County (Morris County Planning Board, 1973). 
Unit hydrographs were derived based on the measured drainage area, stream length and stream slope. 
Peak discharges for the floods of 10-, 2-, and 1-percent-annual-chance recurrence intervals were 
determined from unit hydrograph and rainfall data. Computations were made using the USACE HEC-
1 computer program (USACE, 1973). Peak discharges for the 0.2-percent-annual-chance recurrence 
interval flood were obtained by extrapolation of 10-, 2-, and 1-percent-annual-chance flood 
discharges using a logarithmic probability relationship. 

 
Budd Lake: Peak discharges for the lake were determined on the basis of 58 years of stream flow 
records for the South Branch Raritan River at the USGS gaging station at High Bridge.  Budd Lake 
is located in the upper reach of the South Branch Raritan River.  A log-Pearson Type III analysis was 
used with weighted regional skew (USGS, 1976 and D. Johnstone, 1949). 

 
Budd Lake Tributary: A description of the hydrologic method used was not included in the 
previously published Township of Washington FIS report (FEMA, 1984). 

 
Burnett Brook: No gage data were available for Burnett Brook.  The hydrology for the ungaged 
streams was computed using Special Report 38 (NJDEP, 1974).  Ratios of weighted discharges 
to regression discharges were developed at each stream gaging station location. Discharges at 
other locations along the stream were then developed by multiplying the regression discharge 
by their ratios for the length of Burnett Brook in the Townships of Mendham and Chester.  

 
Conlon Pond Brook: A description of the hydrologic method used was not included in the 
previously published Township of Mount Olive FIS report (FEMA, 1984). 

 
Crooked Brook: In the Township of Montville, peak discharges for floods of the 10-, 2-, and 1-
percent-annual-chance recurrence intervals were calculated using Regional Regression Equations 
from Special Report 38 (NJDEP, 1974).  The Rational Method was applied to streams with a 
drainage area less than one square mile.  Discharges for the 0.2-percent-annual-chance discharge 
value was determined by log-probability extrapolation of flood discharges computed for frequencies 
up to the 1-percent-annual-chance frequency (FEMA, 1985). 

 
Crooked Brook Tributary: In the Township of Montville, peak discharges for floods of the 10-, 2-, 
and 1-percent-annual-chance recurrence intervals were calculated using Regional Regression 
Equations from Special Report 38 (NJDEP, 1974).  The Rational Method was applied to streams 
with a drainage area less than one square mile.  Discharges for the 0.2-percent-annual-chance 
discharge value was determined by log-probability extrapolation of flood discharges computed for 
frequencies up to the 1-percent-annual-chance frequency (FEMA, 1985). 

 



31 

 

Dawsons Brook: In the Township of Mendham (FEMA, 1982), all ungaged, peak discharges for the 
selected frequencies were calculated using Stankowski’s regional equation developed by Stephen J. 
Stankowski of the USGS, in cooperation with the NJDEP Division of Water Resources (NJDEP, 
1974). These relationships were developed through a statistical regression analysis of data collected 
at the 103 gages across the State of New Jersey. This analysis accounts for urban development as 
well as natural retention in lakes and swamps. 
 
Den Brook: Peak discharges for the selected recurrence intervals for Den Brook were calculated 
using Regional Regression Equations developed by the NJDEP Division of Water Resources in 
cooperation with the USGS, Special Report 38 (NJDEP, 1974). Peak discharges for the selected 
recurrence intervals for Pinch Brook were calculated using the standard log-Pearson Type III 
analysis as outlined by the Water Resources Council (USGS, 1982 and USGS, 1974). The log-
Pearson Type III analysis develops discharges from the following parameters: basin size; channel 
slope; surface storage within the basin; and an index of manmade impervious cover, which was 
determined from census data and population projections. Discharges for the 0.2-percent-annual-
chance floods were determined by log-probability extrapolation of flood discharges computed for 
frequencies up to 100 years. 

 
Drakes Brook: In the Township of Washington (FEMA, 1984), all ungaged, peak discharges for the 
selected frequencies were calculated using Stankowski’s regional equation developed by Stephen J. 
Stankowski of the USGS, in cooperation with the NJDEP Division of Water Resources (NJDEP, 
1974). These relationships were developed through a statistical regression analysis of data collected 
at the 103 gages across the State of New Jersey. This analysis accounts for urban development as 
well as natural retention in lakes and swamps. 

 
Drakes Brook Overflow Channel: In the Township of Washington (FEMA, 1984), all ungaged, peak 
discharges for the selected frequencies were calculated using Stankowski’s regional equation 
developed by Stephen J. Stankowski of the USGS, in cooperation with the NJDEP Division of Water 
Resources (NJDEP, 1974). These relationships were developed through a statistical regression 
analysis of data collected at the 103 gages across the State of New Jersey. This analysis accounts for 
urban development as well as natural retention in lakes and swamps. 

 
East Ditch: In the Borough of Lincoln Park (FEMA, 1986) peak discharges for the selected 
recurrence intervals were calculated using Regional Regression Equations from Special Report 38 
(NJDEP, 1974). This method is based on a multiple regression analysis used to develop 
mathematical relationships between flood discharges at the 50, 10-, 2-, and 1-percent-annual-chance 
recurrence intervals obtained from gaging station data and hydrologic characteristics.  The 0.2-
percent-annual-chance discharge value was extrapolated from the lower frequencies. 

 
Eastmans Brook: Peak discharges for the selected recurrence intervals for Eastmans Brook were 
calculated using Regional Regression Equations developed by the NJDEP Division of Water 
Resources in cooperation with the USGS, Special Report 38 (NJDEP, 1974). Peak discharges for the 
selected recurrence intervals for Pinch Brook were calculated using the standard log-Pearson Type 
III analysis as outlined by the Water Resources Council (USGS, 1982 and USGS, 1974). The log-
Pearson Type III analysis develops discharges from the following parameters: basin size; channel 
slope; surface storage within the basin; and an index of manmade impervious cover, which was 
determined from census data and population projections. Discharges for the 0.2-percent-annual-
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chance floods were determined by log-probability extrapolation of flood discharges computed for 
frequencies up to 100 years. 
 
Electric Brook: In the Township of Washington (FEMA, 1984), all ungaged, peak discharges for the 
selected frequencies were calculated using Stankowski’s regional equation developed by Stephen J. 
Stankowski of the USGS, in cooperation with the NJDEP Division of Water Resources (NJDEP, 
1974). These relationships were developed through a statistical regression analysis of data collected 
at the 103 gages across the State of New Jersey. This analysis accounts for urban development as 
well as natural retention in lakes and swamps. 

 
Fish’s Brook: Peak discharges were computed using National Weather Service rainfall data for the 
area and the synthetic unit hydrograph method of the Bureau of Reclamation (USDOC, 1963; U.S. 
Department of the Interior, 1973). Information concerning soils and vegetation required for these 
analyses were obtained from soil maps of Morris County (Morris County Planning Board, 1973). 
Unit hydrographs were derived based on the measured drainage area, stream length and stream slope. 
Peak discharges for the floods of 10-, 2-, and 1-percent-annual-chance recurrence intervals were 
determined from unit hydrograph and rainfall data. Computations were made using the USACE HEC-
1 computer program (USACE, 1973). Peak discharges for the 0.2-percent-annual-chance recurrence 
interval flood were obtained by extrapolation of 10-, 2-, and 1-percent-annual-chance flood 
discharges using a logarithmic probability relationship. 

 
Fox Brook: No gage data were available for Fox Brook.  The hydrology for the ungaged streams 
was computed using Special Report 38 (NJDEP, 1974).  Ratios of weighted discharges to 
regression discharges were developed at each stream gaging station location. Discharges at 
other locations along the stream were then developed by multiplying the regression discharge 
by their ratios. For the length of Fox Brook from its confluence with Rockaway River to Interstate 
Route 80, the ratios obtained at the Whippany River gage and the Green Pond Brook gage were 
used. 

 
Fox Pond: Stillwater elevations were obtained from the water-surface elevations for Fox Brook 
shown in the FIS for the Borough of Rockaway (FEMA 1984).  
 
Gladstone Brook: In the Township of Chester (FEMA, 1981), all ungaged, peak discharges for the 
selected frequencies were calculated using Stankowski’s regional equation developed by Stephen J. 
Stankowski of the USGS, in cooperation with the NJDEP Division of Water Resources (NJDEP, 
1974). These relationships were developed through a statistical regression analysis of data collected 
at the 103 gages across the State of New Jersey. This analysis accounts for urban development as 
well as natural retention in lakes and swamps. 

 
Great Brook: Peak discharges for the selected recurrence intervals for Great Brook were calculated 
using Regional Regression Equations developed by the NJDEP Division of Water Resources in 
cooperation with the USGS, Special Report 38 (NJDEP, 1974). Peak discharges for the selected 
recurrence intervals for Pinch Brook were calculated using the standard log-Pearson Type III 
analysis as outlined by the Water Resources Council (USGS, 1982 and USGS, 1974). The log-
Pearson Type III analysis develops discharges from the following parameters: basin size; channel 
slope; surface storage within the basin; and an index of manmade impervious cover, which was 
determined from census data and population projections. Discharges for the 0.2-percent-annual-
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chance floods were determined by log-probability extrapolation of flood discharges computed for 
frequencies up to 100 years. 

 
Green Pond Brook: The flood discharges for the gages of Green Pond Brook were determined based 
on the log-Pearson Type III distribution developed by USGS, using 24 years of stream gage records 
from Gage No. 01379790 in Wharton and 86 years of record from Gage No.  01381500 in 
Morristown.  Ratios of weighted discharges to regression discharges were developed at each 
stream gaging station location. Discharges at other locations along the stream were then 
developed by multiplying the regression discharges by these ratios.  

 
Harmony Brook: For Harmony Brook from its confluence with the Whippany River to Clyde Potts 
Reservoir, regression discharge ratios obtained at the Passaic River gage were used. For the 
length of Harmony Brook from the mouth to the upstream end of Lake Telemark, the ratios obtained 
at the Whippany River gage were used. 

 
Hatfield Brook: In the Township of Montville, peak discharges for floods of the 10-, 2-, and 1-
percent-annual-chance recurrence intervals were calculated using Regional Regression Equations 
from Special Report 38 (NJDEP, 1974).  The Rational Method was applied to streams with a 
drainage area less than one square mile.  Discharges for the 0.2-percent-annual-chance discharge 
value was determined by log-probability extrapolation of flood discharges computed for frequencies 
up to the 1-percent-annual-chance frequency (FEMA, 1985). 

 
Hibernia Brook: In the Township of Rockaway (FEMA, 1986), peak discharges for the selected 
recurrence intervals for Hibernia Brook were calculated using Regional Regression Equations from 
Special Report 38 (NJDEP, 1974). The log-Pearson Type III analysis develops discharges from the 
following parameters: basin size; channel slope; surface storage within the basin; and an index of 
manmade impervious cover, which was determined from census data and population projections. 

 
Indian Brook: No gage data were available for Indian Brook.  The hydrology for the ungaged 
streams was computed using Special Report 38 (NJDEP, 1974).  Ratios of weighted discharges 
to regression discharges were developed at each stream gaging station location. Discharges at 
other locations along the stream were then developed by multiplying the regression discharge 
by their ratios. For the length of Indian Brook (in the Township of Chester), the ratios obtained 
at the Passaic River gage were used. 

 
Jackson Brook: Peak discharges for the selected recurrence intervals for Jackson Brook were 
calculated using Regional Regression Equations developed by the NJDEP Division of Water 
Resources in cooperation with the USGS, Special Report 38 (NJDEP, 1974). Discharges for the 0.2-
percent-annual-chance floods were determined by straight-line extrapolation of a single-log graph of 
flood peak discharges for the selected frequencies. These relationships were developed through a 
statistical regression analysis of data collected at the 103 gages across the State of New Jersey. This 
analysis accounts for urban development as well as natural retention in lakes and swamps. 

 
Jaquis Brook: Where gage data were not available and the drainage area was larger than 1 square 
mile, the 10-, 2-, and 1-percent-annual-chance discharges were calculated using regional 
relationships contained in Special Report 38 (NJDEP, 1974).  
 
Lake Hopatcong: Elevations of floods of the selected recurrence intervals were determined by 
performing orifice and weir calculations (Township of Montville FIS report, FEMA 1985).   
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Lamington River: A USGS gaging station (No. 01399500) is located near Pottersville, New Jersey. 
However, the large difference in drainage area size between the limits of the detailed study along 
the Lamington River and the Pottersville gage made the use of the gage unfeasible. Therefore, all 
stream peak discharges for the selected frequencies were calculated using regional relationships 
developed by Stankowski in cooperation with the NJDEP Division of Water Resources (NJDEP, 
1974). These relationships were developed through a statistical regression analysis of data collected 
from more than 100 gages across the State of New Jersey. This analysis accounts for urban 
development as well as natural retention created by lakes and ponds. 
 
Malapardis Brook: Peak discharges were computed using the National Weather Service's rainfall 
records (National Weather Service, 1961) for the area and the synthetic unit hydrograph method of 
the U.S. Bureau of Land Reclamation (USBR, 1973). Information on soil groups and vegetation was 
obtained from Morris County Soil Maps (NRCS, 1970). The unit hydrograph was developed based 
on the measured drainage area, stream length, and stream slope. Peak discharges for floods of the 
correct recurrence intervals were determined from the derived unit hydrographs. Computations were 
performed using the USACE HEC-1 computer program. The peak discharge value for the 0.2-
percent-annual-chance flood was obtained by extrapolation of the 10-, 2-, and 1-percent-annual-
chance flood discharges using a logarithmic probability relationship. Malapardis Brook was studied 
from its confluence with the Whippany River to Jefferson Road. Areas upstream of Jefferson Road 
will most likely remain undeveloped and, therefore, were not considered. 

 
Mill Brook: Peak discharges for the 10-, 2-, and 1-percent-annual-chance recurrence intervals were 
computed using a regional flood frequency analysis (NJDEP, 1974). Discharges for the 0.2-percent-
annual-chance floods were determined by log-probability extrapolation of flood discharges computed 
for frequencies up to 100 years. 

 
Musconetcong River: Peak discharges, from its confluence with the Delaware River upstream to 
Lake Musconetcong, a distance of 41.5 miles, were determined by the Floodplain Management 
Section of the NJDEP Bureau of Floodplain Management using a log-Pearson Type III distribution 
for gages at Bloomsbury, Hackettstown, and at the outlet to Lake Hopatcong (USGS, 1976). 

 
North Branch Raritan River: Peak discharges were calculated using stream gage records and Regional 
Regression Equations. Values for the 10-, 2-, 1-, and 0.2- percent-annual-chance peak discharges 
were calculated at the Far Hills, New Jersey gage, located just upstream of Ravine Lake Dam, using 
log-Pearson III frequency analysis of annual peak flow data. Flows calculated at the gage were 
transposed to specific locations according to the drainage area-discharge formula: 

 
Q1 = Q2 (Al/A2)T 

 
Where Q1 is the discharge at a specific location and A1 is the drainage area at that location, Q2 is 
the discharge at the gage and A2 is the drainage area at the gage “T” being the transfer exponent (D. 
Johnstone, 1949). For the North Branch Raritan River, a value of 0.070 was considered to be 
representative for the transfer exponent. 

 
In addition, peak discharges for the selected frequencies for the North Branch Raritan River also were 
calculated using Regional Regression Equations developed by the NJDEP Division of Water 
Resources in cooperation with USGS, Special Report 38 (NJDEP, 1974). These relations were 
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developed through a statistical regression analysis of data collected at 103 gages across the State of 
New Jersey. This analysis accounts for urban development as well as natural retention created by 
lakes and swamps.  A weighted average of log-Pearson Type III discharges and the discharge 
obtained using Special Report 38 was calculated for selected locations on the North Branch Raritan 
River. These values were used as the flood flows for the floods of the selected recurrence intervals. 

 
Northern Tributary: In the Township of Pequannock (FEMA, 1992), peak discharges for the selected 
recurrence intervals were calculated using Regional Regression Equations from Special Report 38 
(NJDEP, 1974). This method is based on a multiple regression analysis used to develop 
mathematical relationships between flood discharges at the 50, 10-, 2-, and 1-percent-annual-chance 
recurrence intervals obtained from gaging station data and hydrologic characteristics.  The 0.2-
percent-annual-chance discharge value was extrapolated from the lower frequencies. 

 
Passaic River: The hydrologic analyses for the Passaic River basin, as noted in the Township of 
Montville FIS report (FEMA 1985), are complex because three rivers, the Passaic, Rockaway, and 
Whippany, come together in a flat, swampy area in the Township of East Hanover and the Township 
of Montville. This produces flood conditions in which the Passaic River controls the lower reaches 
of the Rockaway and Whippany Rivers for the 2-, 1-, and 0.2-percent-annual-chance floods; 
however, the flood elevations from the Rockaway and Whippany Rivers control over the 10-percent-
annual-chance flood.  For the October 14, 1977, Township of Long Hill FIS report (FEMA, 1977), 
flood discharges for the Passaic River were determined from statistical analysis of gaging station 
records covering a 43-year period at the gaging stations at Millington and Chatham operated by 
USGS. This analysis followed the log-Pearson Type III distribution technique outlined by the Water 
Resources Council (Water Resources Council, 1967).  For the September 21, 2001, Township of 
Long Hill FIS report (FEMA, 2001), the hydrology was determined using a proportional adjustment 
based on log-Pearson Type III analysis using USGS gage data at Pinch Brook.  

 
Peapack Brook: No gage data were available for Peapack Brook.  The hydrology for the ungaged 
streams was computed using Special Report 38 (NJDEP, 1974).  Ratios of weighted discharges 
to regression discharges were developed at each stream gaging station location. Discharges at 
other locations along the stream were then developed by multiplying the regression discharge 
by their ratios.  

 
Pinch Brook: Peak discharges for the selected recurrence intervals for Pinch Brook were calculated 
using the standard log-Pearson Type III analysis as outlined by the Water Resources Council (USGS, 
1982 and USGS, 1974). The log-Pearson Type III analysis develops discharges from the following 
parameters: basin size; channel slope; surface storage within the basin; and an index of manmade 
impervious cover, which was determined from census data and population projections. Discharges 
for the 0.2-percent-annual-chance floods were determined by log-probability extrapolation of flood 
discharges computed for frequencies up to 100 years. 

 
Pompton River: Discharge-frequency data were based on discharges calculated by USGS. The USGS 
determination followed the standard log-Pearson Type III analysis recommended by the Water 
Resources Council, which included weighting stations and regional skew (USGS, 1976). 

 
Primrose Brook: Peak discharges for the selected recurrence intervals for Primrose Brook were 
calculated using Regional Regression Equations developed by the NJDEP Division of Water 
Resources in cooperation with the USGS, Special Report 38 (NJDEP, 1974). Peak discharges for the 
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selected recurrence intervals for Pinch Brook were calculated using the standard log-Pearson Type 
III analysis as outlined by the Water Resources Council (USGS, 1982 and USGS, 1974). The log-
Pearson Type III analysis develops discharges from the following parameters: basin size; channel 
slope; surface storage within the basin; and an index of manmade impervious cover, which was 
determined from census data and population projections. Discharges for the 0.2-percent-annual-
chance floods were determined by log-probability extrapolation of flood discharges computed for 
frequencies up to 100 years. 

 
Rockaway River: The hydrologic analyses for the Passaic River basin, as noted in the Township of 
Montville FIS report (FEMA 1985), are complex because three rivers, the Passaic, Rockaway, and 
Whippany, come together in a flat, swampy area in the Township of East Hanover and the Township 
of Montville. This produces flood conditions in which the Passaic River controls the lower reaches 
of the Rockaway and Whippany Rivers for the 2-, 1-, and 0.2-percent-annual-chance floods; 
however, the flood elevations from the Rockaway and Whippany Rivers control over the 10-percent-
annual-chance flood.  Discharge-frequency relationships for the Rockaway River were defined using 
procedures outlined by the Interagency Advisory Committee on Water Data in Bulletin 17B (USGS, 
1982). A log-Pearson Type III distribution of annual peak discharges from USGS gage No. 
01380500 upstream of Boonton Reservoir was used to determine the 10-, 2-, 1-, and 0.2-percent-
annual-chance peak discharges at the gage.  In addition, for the Rockaway River, discharges decrease 
in the downstream direction of flow due to storage effects in the overbank areas along the course of 
each stream.   
 
Silver Brook: Peak discharges for the selected recurrence intervals for Silver Brook were calculated 
using Regional Regression Equations developed by the NJDEP Division of Water Resources in 
cooperation with the USGS, Special Report 38 (NJDEP, 1974). Peak discharges for the selected 
recurrence intervals for Pinch Brook were calculated using the standard log-Pearson Type III 
analysis as outlined by the Water Resources Council (USGS, 1982 and USGS, 1974). The log-
Pearson Type III analysis develops discharges from the following parameters: basin size; channel 
slope; surface storage within the basin; and an index of manmade impervious cover, which was 
determined from census data and population projections. Discharges for the 0.2-percent-annual-
chance floods were determined by log-probability extrapolation of flood discharges computed for 
frequencies up to 100 years. 

 
South Branch Raritan River: Peak discharges were determined on the basis of 58 years of stream flow 
records at the USGS gaging station at High Bridge. A log-Pearson Type III analysis was used with 
weighted regional skew (USGS, 1976 and D. Johnstone, 1949). 

 
Southern Tributary: In the Township of Pequannock (FEMA, 1992), peak discharges for the selected 
recurrence intervals were calculated using Regional Regression Equations from Special Report 38 
(NJDEP, 1974). This method is based on a multiple regression analysis used to develop 
mathematical relationships between flood discharges at the 50, 10-, 2-, and 1-percent-annual-chance 
recurrence intervals obtained from gaging station data and hydrologic characteristics.  The 0.2-
percent-annual-chance discharge value was extrapolated from the lower frequencies. 

 
Spring Garden Brook: Peak discharges for the selected recurrence intervals for Spring Garden Brook 
were calculated using Regional Regression Equations developed by the NJDEP Division of Water 
Resources in cooperation with the USGS, Special Report 38 (NJDEP, 1974). Peak discharges for the 
selected recurrence intervals for Pinch Brook were calculated using the standard log-Pearson Type 
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III analysis as outlined by the Water Resources Council (USGS, 1982 and USGS, 1974). The log-
Pearson Type III analysis develops discharges from the following parameters: basin size; channel 
slope; surface storage within the basin; and an index of manmade impervious cover, which was 
determined from census data and population projections. Discharges for the 0.2-percent-annual-
chance floods were determined by log-probability extrapolation of flood discharges computed for 
frequencies up to 100 years. 

 
Stephensburg Brook: In the Township of Washington (FEMA, 1984), all ungaged, peak discharges 
for the selected frequencies were calculated using Stankowski’s regional equation developed by 
Stephen J. Stankowski of the USGS, in cooperation with the NJDEP Division of Water Resources 
(NJDEP, 1974). These relationships were developed through a statistical regression analysis of data 
collected at the 103 gages across the State of New Jersey. This analysis accounts for urban 
development as well as natural retention in lakes and swamps. 

 
Stonehouse Brook: Peak discharges for the selected recurrence intervals for Stonehouse Brook were 
calculated using Regional Regression Equations developed by the NJDEP Division of Water 
Resources in cooperation with the USGS, Special Report 38 (NJDEP, 1974). Peak discharges for the 
selected recurrence intervals for Pinch Brook were calculated using the standard log-Pearson Type 
III analysis as outlined by the Water Resources Council (USGS, 1982 and USGS, 1974). The log-
Pearson Type III analysis develops discharges from the following parameters: basin size; channel 
slope; surface storage within the basin; and an index of manmade impervious cover, which was 
determined from census data and population projections. Discharges for the 0.2-percent-annual-
chance floods were determined by log-probability extrapolation of flood discharges computed for 
frequencies up to 100 years. 

 
Stony Brook A: In the Township of Washington (FEMA, 1984), all ungaged, peak discharges for the 
selected frequencies were calculated using Stankowski’s regional equation developed by Stephen J. 
Stankowski of the USGS, in cooperation with the NJDEP Division of Water Resources (NJDEP, 
1974). These relationships were developed through a statistical regression analysis of data collected 
at the 103 gages across the State of New Jersey. This analysis accounts for urban development as 
well as natural retention in lakes and swamps. 

 
Succasunna Brook: In the Township of Roxbury (FEMA, 1982), all ungaged, peak discharges for the 
selected frequencies were calculated using Stankowski’s regional equation developed by Stephen J. 
Stankowski of the USGS, in cooperation with the NJDEP Division of Water Resources (NJDEP, 
1974). These relationships were developed through a statistical regression analysis of data collected 
at the 103 gages across the State of New Jersey. This analysis accounts for urban development as 
well as natural retention in lakes and swamps. 

 
Tanglewood Brook: Peak discharges for the selected recurrence intervals for Tanglewood Brook 
were calculated using Regional Regression Equations developed by the NJDEP Division of Water 
Resources in cooperation with the USGS, Special Report 38 (NJDEP, 1974). Peak discharges for the 
selected recurrence intervals for Pinch Brook were calculated using the standard log-Pearson Type 
III analysis as outlined by the Water Resources Council (USGS, 1982 and USGS, 1974). The log-
Pearson Type III analysis develops discharges from the following parameters: basin size; channel 
slope; surface storage within the basin; and an index of manmade impervious cover, which was 
determined from census data and population projections. Discharges for the 0.2-percent-annual-
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chance floods were determined by log-probability extrapolation of flood discharges computed for 
frequencies up to 100 years. 

 
Tanners Brook: In the Township of Washington (FEMA, 1984), all ungaged, peak discharges for the 
selected frequencies were calculated using Stankowski’s regional equation developed by Stephen J. 
Stankowski of the USGS, in cooperation with the NJDEP Division of Water Resources (NJDEP, 
1974). These relationships were developed through a statistical regression analysis of data collected 
at the 103 gages across the State of New Jersey. This analysis accounts for urban development as 
well as natural retention in lakes and swamps. 

 
Tributary 1 to Musconetcong River: In the Township of Washington (FEMA, 1984), all ungaged, 
peak discharges for the selected frequencies were calculated using Stankowski’s regional equation 
developed by Stephen J. Stankowski of the USGS, in cooperation with the NJDEP Division of Water 
Resources (NJDEP, 1974). These relationships were developed through a statistical regression 
analysis of data collected at the 103 gages across the State of New Jersey. This analysis accounts for 
urban development as well as natural retention in lakes and swamps. 

 
Tributary 1 to the Whippany River: Peak discharges were computed using the National Weather 
Service's rainfall records (National Weather Service, 1961) for the area and the synthetic unit 
hydrograph method of the U.S. Bureau of Land Reclamation (USBR, 1973). Information on soil 
groups and vegetation was obtained from Morris County Soil Maps (NRCS, 1970). The unit 
hydrograph was developed based on the measured drainage area, stream length, and stream slope. 
Peak discharges for floods of the correct recurrence intervals were determined from the derived unit 
hydrographs. Computations were performed using the USACE HEC-1 computer program. The peak 
discharge value for the 0.2-percent-annual-chance flood was obtained by extrapolation of the 10-, 2-
, and 1-percent-annual-chance flood discharges using a logarithmic probability relationship. 

 
Tributary 2 to Rockaway River: Peak discharges for the selected recurrence intervals for Tributary 
2 to Rockaway River were calculated using Regional Regression Equations developed by the NJDEP 
Division of Water Resources in cooperation with the USGS, Special Report 38 (NJDEP, 1974). Peak 
discharges for the selected recurrence intervals for Pinch Brook were calculated using the standard 
log-Pearson Type III analysis as outlined by the Water Resources Council (USGS, 1982 and USGS, 
1974). The log-Pearson Type III analysis develops discharges from the following parameters: basin 
size; channel slope; surface storage within the basin; and an index of manmade impervious cover, 
which was determined from census data and population projections. Discharges for the 0.2-percent-
annual-chance floods were determined by log-probability extrapolation of flood discharges computed 
for frequencies up to 100 years. 
 
Tributary 5 to Rockaway River: The hydrologic analyses for the Passaic River basin, as noted in the 
Township of Montville FIS report (FEMA 1985), are complex because three rivers, the Passaic, 
Rockaway, and Whippany, come together in a flat, swampy area in the Township of East Hanover 
and the Township of Montville. A log-Pearson Type III distribution of annual peak discharges from 
USGS gage No. 01380500 upstream of Boonton Reservoir was used to determine the 10-, 2-, 1-, 
and 0.2-percent-annual-chance peak discharges at the gage.  Discharges decrease in the downstream 
direction of flow due to storage effects in the overbank areas along the course of each stream.   
 
Tributary No. 5-1 to Rockaway River: In the Township of Jefferson (FEMA, 1983), peak discharges 
for the selected frequencies were calculated using Stankowski’s regional equation in cooperation 
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with the NJDEP Division of Water Resources (NJDEP, 1974). These relationships were developed 
through a statistical regression analysis of data collected at the 103 gages across the State of New 
Jersey. This analysis accounts for urban development as well as natural retention in lakes 
and swamps.  

 
Tributary No. 6 to Rockaway River: In the Township of Jefferson (FEMA, 1983), peak discharges 
for the selected frequencies were calculated using Stankowski’s regional equation in cooperation 
with the NJDEP Division of Water Resources (NJDEP, 1974). These relationships were developed 
through a statistical regression analysis of data collected at the 103 gages across the State of New 
Jersey. This analysis accounts for urban development as well as natural retention in lakes 
and swamps.  

 
Tributary No. 7 to Rockaway River: In the Township of Jefferson (FEMA, 1983), peak discharges 
for the selected frequencies were calculated using Stankowski’s regional equation in cooperation 
with the NJDEP Division of Water Resources (NJDEP, 1974). These relationships were developed 
through a statistical regression analysis of data collected at the 103 gages across the State of New 
Jersey. This analysis accounts for urban development as well as natural retention in lakes 
and swamps.  

 
Tributary to Beaver Brook A: Peak discharges for the selected recurrence intervals for Tributary to 
Beaver Brook A were calculated using Regional Regression Equations developed by the NJDEP 
Division of Water Resources in cooperation with the USGS, Special Report 38 (NJDEP, 1974). Peak 
discharges for the selected recurrence intervals for Pinch Brook were calculated using the standard 
log-Pearson Type III analysis as outlined by the Water Resources Council (USGS, 1982 and USGS, 
1974). The log-Pearson Type III analysis develops discharges from the following parameters: basin 
size; channel slope; surface storage within the basin; and an index of manmade impervious cover, 
which was determined from census data and population projections. Discharges for the 0.2-percent-
annual-chance floods were determined by log-probability extrapolation of flood discharges computed 
for frequencies up to 100 years. 

 
Tributary to Lake Hopatcong: In the Township of Jefferson (FEMA, 1983), peak discharges for the 
selected frequencies were calculated using Stankowski’s regional equation in cooperation with the 
NJDEP Division of Water Resources (NJDEP, 1974). These relationships were developed through 
a statistical regression analysis of data collected at the 103 gages across the State of New Jersey. 
This analysis accounts for urban development as well as natural retention in lakes and swamps.  
 
Tributary to Spring Garden Brook: A triangular unit hydrograph was derived based on the measured 
drainage area, stream length, and stream slope. Peak discharges for the 10-, 2- and 1- percent-annual-
chance floods were determined from the derived unit hydrograph and the rainfall excess data. The 
unit hydrograph is based on 1.0 inch of direct runoff over the drainage basin. The excess rainfall can 
be found by taking the total direct runoff volume from a hydrograph and dividing it by the drainage 
area. Computations for the 1984 peak discharges were made using the USACE HEC-1 computer 
program (USACE, 1973). The peak discharges for the 0.2- percent-annual-chance flood was obtained 
by extrapolation of 10-, 2-, and 1- percent-annual-chance flood discharges using a logarithmic 
probability relationship.  It should be noted that due to an annexation, approximately 100 feet of 
stream length was gained for Tributary to Spring Garden Brook from the Borough of Florham Park 
(FEMA, 2001). 

 



40 

 

Tributary to Pequannock River: In the Township of Rockaway (FEMA, 1986), peak discharges for 
the selected recurrence intervals for Tributary to Pequannock River were calculated using Regional 
Regression Equations from Special Report 38 (NJDEP, 1974). The log-Pearson Type III analysis 
develops discharges from the following parameters: basin size; channel slope; surface storage within 
the basin; and an index of manmade impervious cover, which was determined from census data and 
population projections. 

 
Troy Brook: Peak discharges for the selected recurrence intervals for Troy Brook were calculated 
using Regional Regression Equations developed by the NJDEP Division of Water Resources in 
cooperation with the USGS, Special Report 38 (NJDEP, 1974). The log-Pearson Type III analysis 
develops discharges from the following parameters: basin size; channel slope; surface storage within 
the basin; and an index of manmade impervious cover, which was determined from census data and 
population projections. Discharges for the 0.2-percent-annual-chance floods were determined by log-
probability extrapolation of flood discharges computed for frequencies up to 100 years. 

 
Watnong Brook: Where gage data were not available and the drainage area was larger than 1 square 
mile, the 10-, 2-, and 1-percent-annual-chance discharges were calculated using regional 
relationships contained in Special Report 38 (NJDEP, 1974).  
 
Weldon Brook: In the Township of Jefferson (FEMA, 1983), peak discharges for the selected 
frequencies were calculated using Stankowski’s regional equation in cooperation with the NJDEP 
Division of Water Resources (NJDEP, 1974). These relationships were developed through a 
statistical regression analysis of data collected at the 103 gages across the State of New Jersey. This 
analysis accounts for urban development as well as natural retention in lakes and swamps.  

 
West Brook: Peak discharges for the selected recurrence intervals for West Brook were calculated 
using Regional Regression Equations developed by the NJDEP Division of Water Resources in 
cooperation with the USGS, Special Report 38 (NJDEP, 1974). The log-Pearson Type III analysis 
develops discharges from the following parameters: basin size; channel slope; surface storage within 
the basin; and an index of manmade impervious cover, which was determined from census data and 
population projections. Discharges for the 0.2-percent-annual-chance floods were determined by log-
probability extrapolation of flood discharges computed for frequencies up to 100 years. 

 
West Ditch: In the Borough of Lincoln Park (FEMA, 1986), peak discharges for the selected 
recurrence intervals were calculated using Regional Regression Equations from Special Report 38 
(NJDEP, 1974). This method is based on a multiple regression analysis used to develop 
mathematical relationships between flood discharges at the 50, 10-, 2-, and 1-percent-annual-chance 
recurrence intervals obtained from gaging station data and hydrologic characteristics.  The 0.2-
percent-annual-chance discharge value was extrapolated from the lower frequencies. 

 
Western Tributary: In the Township of Pequannock (FEMA, 1992), peak discharges for the selected 
recurrence intervals were calculated using Regional Regression Equations from Special Report 38 
(NJDEP, 1974). This method is based on a multiple regression analysis used to develop 
mathematical relationships between flood discharges at the 50, 10-, 2-, and 1-percent-annual-chance 
recurrence intervals obtained from gaging station data and hydrologic characteristics.  The 0.2-
percent-annual-chance discharge value was extrapolated from the lower frequencies. 

 
Whippany River: The hydrologic analyses for the Passaic River basin, as noted in the Township of 
Montville FIS report (FEMA 1985), are complex because three rivers, the Passaic, Rockaway, and 
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Whippany, come together in a flat, swampy area in the Township of East Hanover and the Township 
of Montville. This produces flood conditions in which the Passaic River controls the lower reaches 
of the Rockaway and Whippany Rivers for the 2-, 1-, and 0.2-percent-annual-chance floods; 
however, the flood elevations from the Rockaway and Whippany Rivers control over the 10-percent-
annual-chance flood.  Further, the flood discharges for the gages of the Whippany River were 
determined based on the log-Pearson Type III distribution developed by USGS.  Ratios of weighted 
discharges to regression discharges were developed at each stream gaging station location. 
Discharges at other locations along the river were then developed by multiplying the regression 
discharges by these ratios. For the length of the Whippany River that was restudied, the ratios 
that were obtained for the Whippany River gage No. 01381500 were used. 

 
White Meadow Brook: In the Township of Rockaway (FEMA, 1986), peak discharges for the 
selected recurrence intervals for White Meadow Brook were calculated using Regional Regression 
Equations from Special Report 38 (NJDEP, 1974). The log-Pearson Type III analysis develops 
discharges from the following parameters: basin size; channel slope; surface storage within the 
basin; and an index of manmade impervious cover, which was determined from census data and 
population projections. 

 
Wills Brook: The hydrology was not included in the previously published Township of Mount 
Olive FIS report (FEMA, 1984). 

 
Approximate Analyses  
For the approximate analysis of India Brook, peak discharges for floods of 10-, 2-, and 1-percent-
annual-chance recurrence intervals were based on Weather Bureau rainfall data and unit hydrograph 
analyses incorporating the synthetic unit hydrograph method by the U.S. Bureau of Reclamation 
(National Weather Service, 1961; U.S. Bureau of Reclamation, 1973). 

 
For the approximate analysis of the Lamington River, 53 years of records of the USGS gaging station 
near Pottersville, New Jersey, were used. This analysis utilized the standard log-Pearson Type III 
distribution (Water Resources Council, 1967). 

 
For flooding sources studied by approximate methods, unless previously noted otherwise, the 
regional regression analysis was used to determine the discharges. The analysis was completed in 
accordance with USGS Regional Regression Equations for estimating magnitude and frequency 
of floods for ungaged sites (USGS, 1984). For areas where urbanization was likely to affect 
discharges, impervious area was estimated based on population density. The percentage area 
covered by lakes and ponds was calculated using a lakes and ponds coverage obtained from 
Morris County. 

 

Hydrologic Analyses for the (Date) Countywide FIS  

The following hydrologic analyses were carried out to establish the peak discharge-frequency and 
peak elevation-frequency relationships for each flooding source studied in detail as a part of this 
(date) Countywide FIS.  Refer to Table 5 “Scope of Revision” for details of the stream reaches 
studied/restudied.  
 
For the flooding sources studied by NTHMC in this (Date) countywide FIS, the hydrologic analyses 
were based on Technical Release No. 55 tabular Hydrograph method (USDA, 1975).  

 



42 

 

For the streams studied by RAMPP in this (Date) countywide FIS, discharges for the 10-, 2-, 1-, and 
0.2-percent-annual-chance recurrence intervals were calculated for stream reaches included in new 
detailed studies, and discharges for the 1-percent-annual-chance recurrence interval were calculated 
for stream reaches studied by approximate method. 
 
In this (Date) countywide FIS the following streams were analyzed:  

 
Beaver Dam Brook:  The peak discharges for Beaver Dam Brook were developed based on 
regional regression analyses as specified in Methodology for Estimation of Flood Magnitude 
and Frequency for New Jersey Streams, Scientific Investigation Report 2009-5167 (USGS, 
2009). 
 
Black Brook B: The peak discharges for Black Brook B were developed based on regional 
regression analyses as specified in Methodology for Estimation of Flood Magnitude and 
Frequency for New Jersey Streams, Scientific Investigation Report 2009-5167 (USGS, 2009). 
 

The following equation was used to estimate the peak discharges for the ungaged site:  
 

������ =		
��
���


������ 

Where: 

QT(u)g = The estimated peak-flow discharge (cfs), for recurrence interval T, for the 

ungaged site  
 

DAu  = Drainage area for the ungaged site 

 

DAg  = Drainage area for the upstream or downstream streamflow-gaging station 
 

b  = 0.58, the exponent for drainage area for each flood frequency region  

 

QT(w)g = The weighted peak-flow discharge (cfs), for recurrence interval T, for the 

selected flood frequency for the gaged site 
 

For the points of interest located above confluence with Beden Brook, data from the USGS 
gage at Carnegie Lake was used, and for the points of interest located downstream of 
confluence, data from the USGS gage at Blackwell Mills was used.  
 

Conlon Pond Brook:  The peak discharges for Conlon Pond Brook were developed based on 
the Graphical Peak Discharge method outlined in Technical Release No. 55. 
 
Den Brook:  The peak discharges for Den Brook were developed using the USACE hydrologic 
modeling software HEC-HMS v.3.4. The HEC-HMS model then calibrated for 1-percent 
annual chance peak discharge by modifying the NRCS’s Curve Number and Times of 
Concentration at Sub Basin 1 and Sub Basin 2 to match peak discharges calculate by New 
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Jersey regression analyses (Point 1 upstream of confluence with Shongum Lake and Point 2 
outflow from Shongum Lake). 
 
Little Beaverdam Brook:  The peak discharges for Little Beaverdam Brook were developed based 
on regional regression analyses as specified in Methodology for Estimation of Flood Magnitude 
and Frequency for New Jersey Streams, Scientific Investigation Report 2009-5167 (USGS, 
2009). 
 
McVickers Brook: The peak discharges for McVickers Brook were developed based on 
regional regression analyses as specified in Methodology for Estimation of Flood Magnitude 
and Frequency for New Jersey Streams, Scientific Investigation Report 2009-5167 (USGS, 
2009). 
 
Passaic River: The flood flow frequencies for the Passaic River were developed using a 
calibrated rainfall-runoff model. The Rainfall-Runoff model was developed using HEC-HMS 
3.5 computer model. Hydrologic losses were based on the NRCS’s Curve Number method; 
rainfall-runoff transformations were based on NRCS (unit hydrograph) procedures; and reach 
routing was based three methods, Modified Plus, Muskingum Cunge, and hydraulic routing 
using unsteady Hydrologic Engineering Center River Analysis System (HEC-RAS) model. The 
model calibration and validation were performed by simulating historic flood events. 
Calibration and validation were performed for September 2009 and September 2010 events, 
respectively. 
 
Pequannock River: Flood flow frequencies for the Pequannock River between the downstream 
West Milford corporate limits in Passaic County and the confluence with Van Dam Brook 
were based on the statistical analysis of USGS gage No. 01382500 at Macopin Intake Dam 
using a record of 73 years. Gage Analysis and HEC-HMS models were developed to compute 
the flood flow frequencies for the Pequannock River from the confluence with Pompton River 
to approximately 720 feet upstream of Berkshire Valley Road. The annual peak flow 
frequency analysis (PeakFQ) program developed by USGS was used to calculate the peak 
discharges for Gage Analysis. 
 
Pinch Brook: The peak discharges for Pinch Brook were developed using the USACE 
hydrologic modeling software HEC-HMS v.3.4. 
 
Pompton River: HEC-HMS version 3.4 was used to develop peak discharge frequency 
relationships for Pompton River. Rainfall data for different recurrence intervals were obtained 
from NOAA [National Oceanic and Atmospheric Administration] Atlas 14 and land use data for 
the watershed areas within the New Jersey boundary were obtained from NJDEP. Land use cover 
for the watershed areas in New York was obtained from the Orange and Rockland County 
municipal web databases. Soils data were obtained from NRCS. The NRCS’s Curve Number 
method was used to estimate loss, and Soil Conservation Service unit hydrograph was used for flow 
transformation. Routing was performed by Muskingum Cunge and Modified Puls method. 
Recession base flow was not considered. The HEC-HMS model of the Pompton River Basin was 
calibrated to four storm events including Tropical Storm Irene (August 27-29, 2011). The 
hydrology of the Pompton River watershed is significantly influenced by numerous lakes and 
reservoirs with varying degrees of storage capacity and flow attenuation characteristics. The 
existing model development by the RAMPP team only includes storage areas that are capable of 
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affecting 1-percent-annual-chance discharges. The following reservoirs are included in the basin 
model: 

Canistear Reservoir*   Charlotteburg Reservoir 

Clinton Reservoir   Echo Lake Spillway Dam 

Greenwood Lake   Monksville Reservoir 

Oak Ridge Reservoir   Wanaque Reservoir  
 

* Not modeled since it is located on a tributary headwater well upstream of the main 
river system and was identified as providing little storage by USACE (USACE, 1995).

 
Rockaway River: The peak discharges for Rockaway River were developed using the USACE’s 
hydrologic modeling software HEC-HMS v.3.4. Hydrologic losses were based on the NRCS’s 
Curve Number method and rainfall-runoff transformations were based on NRCS (unit 
hydrograph) procedure. 
 
Stony Brook:  The peak discharges for Stony Brook were developed based on regional regression 
analyses as specified in Methodology for Estimation of Flood Magnitude and Frequency for New 
Jersey Streams, Scientific Investigation Report 2009-5167 (USGS, 2009). 
 
Tributary 1 to Malapardis Brook:  The peak discharges for Tributary 1 to Malapardis Brook were 
developed based on regional regression analyses as specified in Methodology for Estimation of Flood 
Magnitude and Frequency for New Jersey Streams, Scientific Investigation Report 2009-5167 (USGS, 
2009). 
 
Tributary to Great Brook:  The peak discharges for Tributary to Great Brook were developed 
based on the Graphical Peak Discharge method outlined in Technical Release No. 55. 
 
Tributary to Spring Garden Brook:  The peak discharges for Tributary to Spring Garden Brook 
were calculated using the Rational method.  The Rational method is a commonly used method to 
determine peak discharge from small drainage areas, usually less than 200 acres. The Rational method 
is based on empirical data (data collected from the site being studied) and on hypothetical rainfall-runoff 
events. The Rational equation is as follows: 
 

Q = CiA 
 

Where Q is peak discharge (cfs), C is Rational method runoff coefficient, I is the Rainfall intensity 
(inch/hour), and A is the drainage area (acre). 
 

Watnong Brook:  The peak discharges for Watnong Brook were developed using the USACE 
hydrologic modeling software HEC-HMS v.3.4. 

 
A summary of the drainage area-peak discharge relationships for the streams studied by detailed 
method is shown in Table 7, “Summary of Discharges.” 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
BEAVER BROOK A      
At the confluence with      
   the Rockaway River 22.60 1,050 1,710 2,075 3,200 
Upstream of the confluence      
   of White Meadow Brook 17.70 940 1,530 1,865 2,850 
      

BEAVER BROOK B      
Upstream of the confluence      
   of Hibernia Brook 9.28 445 745 915 1,490 
At the confluence of      
   Beaver Brook B Tributary 7.48 390 655 800 1,235 
      
BEAVER DAM BROOK      
At the confluence with the      
   Pompton River 13.00 1,123 1,716 2,007/2,5091 2,704 
Upstream of Route 51 12.30 1,190 1,824 2,136/2,6701 2,886 
At the confluence of East 

Ditch 7.40 517 784 913/1,1411 1,222 
Upstream of the confluence       
   with Little Beaverdam  
   Brook 6.29 464 707 825/1,0311 1,108 
At the confluence of      
  West Ditch 3.70 351 541 633/7911 857 
At Township of Montville       
   corporate limits 3.30 342 532 624/7801 851 
Upstream of the confluence 

of unnamed tributary 2.10 299 468 550/6681 753 
      
BLACK BROOK B       

At the confluence with      
the Whippany River 10.40 1,400 1,964 2,303 2,917 

Downstream of the 
confluence of Pinch Brook 

 
7.90 

 
1,255 

 
1,765 2,075 2,650 

Upstream of the confluence      
of Pinch Brook 5.70 1,100 1,555 1,835 2,365 

Upstream of the confluence 
of Hassock Brook 

 
4.30 

 
985 

 
1,395 1,645 2,140 

At Florham Park Corporate       
  Limits 3.50 481 741 868/1,0851 1,172 
Upstream of State Route 24 1.20 302 494 589/7361 829 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
 
 
BLACK CAT DITCH 

   

  
At the confluence with the 

Passaic River 
 

0.80 
 

138 
 

267 331 515 
      
BUDD LAKE 

TRIBUTARY 
     

At the confluence with Budd  
  Lake 1.10 305 515 645 950 
      
BURNETT BROOK      
At the confluence with      
  North Branch Raritan River 8.17 1,430 2,330 2,800 4,080 
At State Route 24 7.34 1,270 2,080 2,500 3,655 
Downstream approximately 

1,100 feet upstream of 
downstream of Old Mill 
Road 5.83 1,035 1,695 2,040 3,000 

Upstream of tributary 
approximately 1,100 feet 
upstream of downstream 
Old Mill Road 3.94 680 1,100 1,355 2,005 

Downstream of tributary   
  approximately 2,600 feet 
  downstream of upstream 
  Old Mill Road 3.36 560 915 1,126 1,670 
Upstream of tributary 

approximately 2,600 feet 
downstream of upstream 
Old Mill Road 3.14 550 900 1,105 1,640 

Downstream of confluence 
of Dawsons Brook 2.34 405 665 815 1,215 

   50 feet upstream of South    
Road 1.06 370 605 750 1,145 

      
CONLON POND BROOK      

  At the confluence with 
   Drakes Brook 2.36 756 1,372 1,763/2,2041 2,763 
Upstream of the confluence 
   of unnamed tributary 1.79 610 1,128 1,417/1,7711 2,236 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
CROOKED BROOK      
At the confluence with the  
    Rockaway River 7.80 800 1,315 1,620 2,320 
At Millers Lane 5.90 685 1,130 1,395 1,900 

At Interstate Route 287 3.40 320 550 685 990 
      

CROOKED BROOK 

TRIBUTARY  
  

 
 

At the confluence with 
Crooked Brook 2.00 

 
435 

 
730 910 

 
1,300 

At Taylortown Road 0.50 288 483 605 855 

      
DAWSONS BROOK      

At the confluence with 
Burnett Brook 1.10 150 260 320 514 

At upstream Township of  
 Mendham corporate limits 1.04 140 250 310 500 

      
DEN BROOK      

Upstream of confluence with 
the Rockaway River 8.61 

 
610 

 
995 1,215 

 
1,900 

At the downstream limit      
  of Lake Estling 6.36 515 845 1,035 1,580 

At the upstream limit      
  of Lake Estling 5.51 525 865 1,060 1,640 

Upstream of State Route 10 4.85 415 690 845 1,340 
Just upstream of Township       

   of Randolph corporate 
   limits 3.30 152 458 677/8461 1,356 
At outflow from      

  Shongum Lake 3.10 92 441 652/8151 1,311 
Upstream of the outflow       

 from Shongum Lake 1.20 135 326 430/7251 725 
      

DRAKES BROOK      
At the confluence with      

  South Branch Raritan River 16.00 1,135 1,850 2,260 3,465 
Downstream of railroad 16.00 500 800 1,000 1,650 

Upstream of railroad 5.88 350 600 740 1,155 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
 

DRAKES BROOK  

OVERFLOW CHANNEL 

    

 
At inlet with Drakes 
  Brook 1 635 1,050 1,260 1,815 
      
EAST DITCH      

At the confluence with      
  Beaver Dam Brook 4.66 1,387 1,771 2,071 2,589 

At the confluence with      
  Northern Tributary 0.81 366 611 750 1,092 

      
EASTMANS BROOK      

At the confluence with      
  Troy Brook 2.87 180 305 370 560 

Upstream of the confluence      
  with Tributary No. 1 1.53 85 150 185 285 

At Lake Parsippany Dam 1.07 60 105 130 205 
      

ELECTRIC BROOK      
At the confluence with South 

Branch Raritan River 3.20 420 700 870 1,280 
      

FISH’S BROOK      
At the confluence with the 

Passaic River 
0.40 126 192 230 310 

      

FOX BROOK      
At Rockaway River 1.40 295 500 620 980 

At Fox’s Pond 1.13    245 410 520 825 
At Interstate Route 80 0.27      95 155 195 325 

      
GLADSTONE BROOK      

At the confluence with 
Peapack Brook 2.31 420 735 940 1,570 

      

GREAT BROOK      
At Woodland Road 8.25 1,105 1,760 2,135 3,020 
At Blue Mill Road 7.65 1,180 1,870 2,270 3,160 

At Van Beuren Road 6.80 1,200 1,900 2,315 3,200 

 
1 Data not computed 



49 

 

Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      

GREAT BROOK, cont. 
At Township of Morris 

     

 corporate limits 2.15 295 480 570 890 
At Loantaka Road 1.80 265 430 525 795 

At Interstate Route 287 1.20 175 295 370 535 
      

GREEN POND BROOK      
At the confluence with the      

 Rockaway River 15.09 664 1,133 1,350 2,032 
      

HARMONY BROOK      
At the confluence with the      

 Whippany River 3.82 690 1,135 1,405 2,120 
Downstream of the 

confluence of tributary near 
Brookside Road 

 
 

3.54 

 
 

650 

 
 

1,065 

 
 

1,315 

 
 

2,030 

Upstream of the confluence      

 of tributary near      
 Brookside Road 2.62 460 760 940 1,430 

At Clyde Potts Reservoir 2.10 340 565 700 1,075 
      

HATFIELD CREEK      
At the confluence with the 

Rockaway River 
 

1.70 
 

150 
 

260 
 

315 

 
450 

      
 

    
 

    
 

   
 

  
 

 
 

HIBERNIA BROOK      
At the confluence with      

  Beaver Brook B 7.98 1,200 1,935 2,375 3,485 
At Green Pond Road 6.57 1,020 1,655 2,035 3,010 

Upstream of Maple Terrace 
Tributary 

 
5.80 

 
870 

 
1,415 

 
1,745 

 
2,595 

Upstream end of Lake Ames 2.89 375 600 780 1,200 
Upstream end of      

  Lake Telemark 2.19 265 450 560 875 
      
INDIAN BROOK      
At the confluence with 

Burnett Brook 2.67 4602 650* 840* 1,100* 
      

 
2 The previously published FIS discharges for Indian Brook were obtained from the hydraulic analysis at the upstream point 
of diversion from Burnett Brook. 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
JACKSON BROOK      
At the confluence with the 

Rockaway River 4.60 1,165 1,865 2,290 3,200 
      
JAQUIS BROOK      
Upstream of the confluence 
  with Watnong Brook 2.10 170 285 335 560 
      
LAMINGTON RIVER      
1,350 feet downstream of  
   Ironia Road 8.32 445 730 885 1,315 
Downstream of the 
   confluence of 
   Succasunna Brook 6.55 465 755 915 1,355 
Upstream of the confluence 
   of Succasunna Brook 4.54 315 520 630 935 
 

LITTLE BEAVERDAM 

BROOK      
At Township of Montville 

corporate limits 0.67 138 214 250/3131 339 
Upstream of the confluence 

with Beaver Dam Brook 1.12 183 281 328/4101 441 
      
MALAPARDIS BROOK      
At the confluence of the 

Whippany River 4.93 603 1,077 1,399 2,040 
      

MCVICKERS BROOK      
At Brookrace Drive 3.58 511 837 1,001/1,2511 1,423 

      
MILL BROOK      

At the confluence with the 
Rockaway River 4.79 600 960 1,160 1,480 

      
MUSCONETCONG 

RIVER 
     

At downstream Township of      

  Washington corporate       
   limits 131.00 3,445 5,960 7,450 11,350 

Upstream of the confluence      
  of Stephensburg Brook 96.00 2,215 3,680 4,455 6,680 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
MUSCONETCONG 

RIVER, cont.  
Upstream of the confluence 

     

  of Hances Brook 92.00 2,055 3,393 4,095 6,140 

Upstream of the confluence      
  of Tributary 1 to 

Musconetcong River 
86.00 1,865 3,050 3,670 5,425 

Upstream of the confluence      
  of Trout Brook 81.00 1,715 2,790 3,345 4,915 

At downstream Township      
of Mount Olive corporate 

  limits 70.00 1,330 2,110 2,505 3,616 
Upstream of the confluence      

  of Luber Run 37.00 670 1,050 1,240 1,760 
Upstream of the confluence      

  of Wills Brook 26.00 565 880 1,040 1,475 
At the Lake Hopatcong gage 25.60 455 790 970 1,480 

      
NORTH BRANCH 

RARITAN RIVER 

     

Upstream of the confluence 
of McVickers Brook 17.31 2,260 4,180 5,290 8,736 

Downstream of the 
confluence of Burnett Brook 

 
16.37 

 
2,170 

 
4,020 

 
5,070 

 
8,363 

Upstream of the confluence      

  of Burnett Brook 8.20 1,420 2,480 3,090 4,862 
At State Route 24 7.54 1,380 2,300 2,860 4,447 

At upstream Township of      
  Mendham corporate      

  limits 6.68 1,350 2,200 2,710 4,116 
Upstream from the 

confluence of India Brook 
 

2.11 
 

525 
 

900 
 

1,115 

 
1,740 

Upstream from the 
confluence of tributary 

 
1.61 

 
415 

 
720 

 
890 

 
1,400 

      

NORTHERN 

TRIBUTARY 
     

At the confluence with East 
  Ditch 1.72 266 362 460 660 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
 

 

PASSAIC RIVER 

     

Upstream of the confluence 
of the Pompton River 361.00 7,335 10,660 12,612/14,7431 16,345 

Downstream of the 
confluence of the 
Rockaway River 345.00 6,612 9,482 10,845/13,6071 13,545 

At the confluence of the 
Rockaway River 141.00 2,780 4,010 4,637 6,080 

At Columbia Turnpike 128.00 2,717 4,005 4,626 6,242 

At Spring Garden Brook 123.00 2,631 3,879 4,481 6,046 
At Canoe Brook 115.00 2,536 3,738 4,481 6,046 

USGS gage No. 01379500 100.00 2,182 3,030 3,414 4,190 
At the confluence of Dead 

River 
58.00 1,240 1,820 2,185 2,690 

Upstream of Lord Stirling  
  Road 53.00 1,300 2,300 2,818 4,820 
Upstream of Plainfield Road 84.00 1,850 2,680 3,099 4,120 

Upstream of Madisonville  
  Road 11.00 1,480 1,640 3,283 5,520 
At downstream Corporate  
  limits of Mendham/Morris  3.67 950 1,805 2,295 3,815 
Upstream of tributary 1,500 

feet upstream of Tempe 
  Wick Road crossing 1.08 360 680 865 1,435 
500 feet upstream of South 

Jockey Hollow Road - 
Leddell Road crossing 2.97 800 1,525 1,940 3,225 

1,500 feet downstream of 
  Tempe Wick Road 
  crossing 1.69 510 970 1,235 2,055 
      
PEAPACK BROOK      
At upstream Township of      

  Chester corporate limit 4.30 970 1,600 2,020 3,400 
50 feet upstream of      

  Farm Road 3.56 930 1,520 1,900 2,955 
      
PEQUANNOCK RIVER      
Upstream of the confluence 

with the Pompton River 
 

193.73 
 

5,984 
 

12,107 
 

15,569/19,4611 

 
25,007 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
PEQUANNOCK RIVER, 

cont.  
Upstream of the confluence 

of the Wanaque River 

 
 
 

84.63 

 
 
 

3,347 

 
 
 

5,355 6,181/7,7261 

 
 
 

7,989 

At USGS Gage Station       

  Riverdale 01382800 84.33 3,439 5,344 6,167/7,7091 7,972 
At the confluence of       

  Van Dam Brook 81.10 3,230 5,168 5,965/7,4561 7,711 
At the confluence of      

   Stone House Brook 73.50 3,048 4,877 5,629/7,0361 7,276 
At the confluence of       

   Oakwood Lake Brook 72.70 3,028 4,848 5,592/6,9901 7,229 
At the confluence of Cold      

   Spring Brook 70.70 2,979 4,766 5,501/6,8761 7,111 
At downstream Township of 

West Milford corporate 
limits 

 
 

68.80 

 
 

2,931 

 
 

4,690 5,413/6,7661 

 
 

6,998 

At USGS Gage station 
01382500 Macopin Intake 
Dam 

 
 

62.60 

 
 

2,801 

 
 

4,482 5,173/6,4661 

 
 

6,687 

At Rockaway-Kinnelon      

    corporate limits 50.90 2,040 3,200 3,780/4,7251 5,240 
Upstream of the confluence 

of Charlotteburg Reservoir 
 

50.20 
 

2,030 
 

3,200 3,780/4,7251 
 

5,240 

Upstream of the confluence      

Below the confluence of      
   Kanouse Brook 47.50 1,950 3,070 3,630/4,537.51 5,040 

Upstream of the confluence      
   of Kanouse Brook 43.50 1,830 2,890 3,420/4,2751 4,750 

At Rockaway-Jefferson      
   corporate limits 43.20 1,840 2,890 3,430/4,287.51 4,760 

At confluence  
  with Clinton Brook 

 
31.90 

 
1,490 

 
2,350 2,780/3,4751 

 
3,860 

At outlet of Oak Ridge       

    Reservoir 27.00 1,410 2,230 2,640/3,3001 3,670 
      

PINCH BROOK      
At the confluence with      

  Black Brook B 2.30 686 1,045 1,207/1,5091 1,611 
At upstream Township of 
   East Hanover Corporate 
   Limits 1.90 483 708 808/1,0101 1,060 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
PINCH BROOK, cont. 
Upstream of Route 682 

 
1.70 

 
300 

 
476 561/7011 

 
745 

At downstream Township of 
   East Hanover Corporate 
   Limits 1.45 753 1,130 1,296/1,6201 1,693 
Upstream of Timber Hill 
  Drive 0.75 721 1,036 1,169/1,4611 1,475 
      
POMPTON RIVER      

At the confluence with the      
Passaic River 355.00 18,094 31,231 38,639/48,3001 60,668 

 

PRIMROSE BROOK 
     

At Lees Hill Road 4.65 765 1,225 1,555 2,410 
At Baileys Mill Road near      

  Youngs Road 4.00 690 1,140 1,410 2,185 
At Baileys Mill Road 3.10 595 990 1,235 1,940 

At Interstate Route 287 
Northbound 

2.25 450 790 975 1,600 

      
ROCKAWAY RIVER      

At the confluence with the 
Passaic River 

 
203.90 

 
4,073 

 
7,229 

 
8,851 

 
14,234 

Upstream of the confluence 
of the Whippany River 

 
134.00 

 
2,774 

 
5,302 

 
6,479 

 
10,361 

At Knoll Road 129.00 2,680 5,378 7,230 12,530 
Downstream of      

Boonton Reservoir 119.00 2,409 4,951 6,873 11,888 
Upstream of USGS Gage No. 

01380500 
 

116.45 
 

3,746 
 

5,602 
 

6,423/8,0291 

 
8,546 

Upstream of the confluence 
with Beaver Brook A 

 
100.84 

 
3,432 

 
5,141 5,910/7,8371 

 
7,871 

At Pocono Road 96.40 3,400 5,764 6,859 10,396 

At downstream Borough of 
Rockaway corporate limits 86.70 3,306 5,545 6,577 9,948 

Upstream of the confluence 
of Beaver Brook C 63.85 2,338 3,867 4,595 6,975 

At the downstream 
  Township of Rockaway 
  corporate limits 60.30 2,220 3,706 4,425 6,782 
Upstream of the confluence 

of Mill Brook 57.90 1,879 3,209 3,850 5,925 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
ROCKAWAY RIVER, 

cont.  
At the confluence of Jackson 

Brook 47.50 1,580 2,767 3,325 5,120 
Downstream of the 
confluence of Green Pond 
Brook 45.70 1,613 2,774 3,331 5,129 

100 feet upstream of the 
confluence of Green Pond 
Brook 31.19 794 1,365 1,642 2,525 

At the downstream Township 
of Jefferson corporate limits 27.51 995 1,630 1,980 2,900 
Above the confluence of   
   Tributary No. 1 24.54 980 1,605 1,955 2,850 
Above the confluence of  
   Tributary No. 2 22.93 955 1,565 1,910 2,800 
Above the confluence of  
   Tributary No. 4 17.89 920 1,510 1,845 2,700 
Above the confluence of  
   Tributary No. 5 13.60 985 1,615 1,985 3,100 
Above the confluence of  
   Tributary No. 6 12.07 985 1,615 1,985 3,100 
Above the confluence of  
   Tributary No. 7 9.03 810 1,335 1,650 2,650 
      
SILVER BROOK      

Upstream of the confluence 
with Great Brook 2.92 695 1,130 1,390 1,920 

      

SOUTH BRANCH 

RARITAN RIVER      
At downstream Township of   
   Washington corporate 
   limits 50.00 2,670 4,200 5,000 7,220 
Upstream of railroad 46.00 2,440 3,840 4,570 6,590 
Upstream of the confluence      
 of unnamed tributary 45.00 2,310 3,640 4,330 6,250 
Upstream of the confluence      
of Electric Brook 40.00 1,940 3,060 3,640 5,260 
Upstream of the confluence      
of Electric Brook 36.00 1,650 2,610 3,100 4,470 
Upstream of the confluence 

of Drakes Brook 51.00 680 1,070 1,280 1,840 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
SOUTH BRANCH 

RARITAN RIVER, cont. 
Upstream of the confluence 
of Turkey Brook 10.00 385 600 720 1,035 

      
SOUTHERN TRIBUTARY      
At the confluence with 

Northern Tributary 1.23 160 257 330 480 
      

SPRING GARDEN 

BROOK     
 

At the confluence with the 
Passaic River 2.92 385 625 760 1,130 

Upstream of East Madison 
Avenue 2.26 375 610 740 1,100 

Upstream of Dean Street 1.09 320 340 520 960 
Upstream of Second Main 

Street crossing 0.40 120 200 245 370 
      

STEPHENSBURG 

BROOK      
At the confluence of the 

Musconetcong River 1.30 240 400 510 770 
      

STONEHOUSE BROOK      
At the confluence with the 

Pequannock River 7.50 579 953 1,166 1,690 
      

STONY BROOK       
At the mouth 5.28 400 640 7/80 1,060 
Just downstream of 

Powerville Road 
 

5.06 
 

416 
 

650 765/9561 
 

1,050 

Outflow from Deer Pond 4.29 360 562 660/8251 903 
Inflow to Deer Pond 3.94 349 545 641 878 

At the confluence of 
Taylortown Reservoir 
Brook 3.90 230 365 490/6121 720 

      

STONY BROOK A      
At the confluence with South 
   Branch Raritan River 3.70 490 800 1,000 1,500 
      



57 

 

Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
SUCCASUNNA BROOK      
At the confluence with the 

Lamington River 
 

0.80 
 

140 
 

240 
 

300 

 
460 

65 feet upstream of the      

  Eylend Avenue bridge 2.00 160 260 325 500 

 

TANGLEWOOD BROOK 

     

At the downstream Township 
of Rockaway corporate 
limits 1.15 265 440 545 835 

At the confluence of 
   Tanglewood Brook 
   Tributary   1.00 225 370 460 710 
      
TANNERS BROOK      

At downstream Township of   
   Washington corporate   
   limits 2.60 330 580 750 1,120 
Upstream of State Route 24 2.40 265 465 600 895 
Upstream of dam near Valley  
   Road 2.00 210 370 480 715 
      
TRIBUTARY 1 TO 

MALAPARDIS BROOK      
At the confluence with 
  Malapardis Brook 2.03 291 448 524/6551 707 
      

TRIBUTARY 1 TO 

MUSCONETCONG 

RIVER      
At the confluence with the 

Musconetcong River 1.50 350 530 630 870 
 

TRIBUTARY 1 TO 

WHIPPANY RIVER      
At the confluence with the 

Whippany River 0.76 133 249 317 500 
      

TRIBUTARY 2 TO 

ROCKAWAY RIVER      
Upstream of the confluence 

with the Rockaway River 1.84 105 185 230 390 



58 

 

Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
TRIBUTARY 2 TO 

ROCKAWAY RIVER, 

cont.  
Upstream of the confluence      
   of Cedar Lake Tributary 1.16 90 155 195 320 
      
TRIBUTARY 5 TO 

ROCKAWAY RIVER 
     

At the confluence with the      

Rockaway River 3.15 220 375 470 740 
Above the confluence      

of Tributary 5-1 to 
Rockaway River 

 
1.88 

 
230 

 
380 

 
490 

 
770 

      
TRIBUTARY 5-1 TO 

ROCKAWAY RIVER 

     

At the confluence      

with Tributary 5 to 
Rockaway River 

0.68 35 65 80 130 

      
TRIBUTARY 6 TO 

ROCKAWAY RIVER 
     

At the confluence with the 
Rockaway River 0.96 120 215 270 460 

      

TRIBUTARY 7 TO 

ROCKAWAY RIVER      
At the confluence with the 

Rockaway River 2.30 175 305 380 610 
      
TRIBUTARY TO 

BEAVER BROOK A      
At the mouth 3.02 300 500 620 830 
      
TRIBUTARY TO GREAT 

BROOK      
Upstream of the confluence 

with Great Brook 1.36 599 1,063 1,306/1,6331 1,995 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
 

 

TRIBUTARY TO LAKE 

HOPATCONG      
At the confluence with 
  Lake Hopatcong 1.37 125 220 275 450 
      
TRIBUTARY TO 

PEQUANNOCK RIVER 

     

At the confluence with the 
Pequannock River 2.51 695 1,135 1,405 2,150 

At Green Pond Road 0.95 195 335 415 655 
      

TRIBUTARY TO SPRING 

GARDEN BROOK      
Upstream of the confluence 

with Spring Garden Brook 0.42 260 347 385/4811 520 
Upstream of Delbarton Place 

culvert 0.24 189 246 271/3341 334 
      

TROY BROOK      

Upstream of the confluence      
  With the Whippany River 15.03 710 1,140 1,317 1,985 

Upstream of the confluence      
  of West Brook 10.95 790 1,260 1,520 2,205 

Upstream of the confluence      
  of Eastmans Brook 6.77 625 1,010 1,220 1,790 

      

WATNONG BROOK      

At Lake Road 7.85 1,135 1,780 2,145 3,120 
At Hanover Avenue 6.47 924 1,656 2,061/2,5761 3,455 

Upstream of the confluence      
  of Jaquis Brook 4.28 714 1,237 1,481/1,8511 2,130 

Upstream of Speedwell 
Avenue 

 
4.01 

 
702 

 
1,237 1,481/1,8511 

 
2,096 

Upstream of State Route 10 2.19 655 1,022 1,194/1,4931 1,713 
At upstream Railroad 

Crossing 1 

 
3.86 

 
671 

 
1,106 1,315/1.6441 

 
1,842 

At upstream Railroad 
Crossing 2 

 
3.15 

 
643 

 
912 1,058/1,3231 

 
1,460 

At upstream Railroad 
Crossing 3 

 
2.93 

 
606 

 
863 1,003/1,2541 

 
1,377 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
WATNONG BROOK, 
cont.  
Upstream of Powder Mill 
  Pond Road 1.39 294 476 610/7631 1,515 
      
WELDON BROOK      
At the confluence with Lake  
    Hopatcong 9.65 605 1,010 1,240 1,930 
      

WEST BROOK      
At the confluence with Troy 

Brook 
1.53 95 165 205 240 

      

WEST DITCH      
At the confluence with      

Beaver Dam Brook 2.42 530 860 1,060 1,580 
At Jacksonville Road 1.50 510 835 1,040 1,580 

      
WESTERN TRIBUTARY      

At the confluence with 
Southern Tributary 3 110 195 270 400 

      
WHIPPANY RIVER      

At the confluence with the      
   Rockaway River 69.00 2,985 4,114 4,683 5,571 
At railroad 50.20 2,446 3,479 4,073 5,390 
At State Route 10 38.40 1,663 2,500 2,896 3,847 
At Whippany Road 36.90 1,620 2,435 2,821 3,800 
At Morristown and Erie  
   Railway 36.50 1,611 2,422 2,806 3,726 
At Parsippany Road 31.10 1,547 2,326 2,694 3,578 
At Eden Lane 30.90 1,542 2,318 2,686 3,567 
At S. Jefferson Road 30.60 1,534 2,307 2,671 3,547 
At USGS Gage No. 

01381500 at Morristown 29.40 1,520 2,410 2,870 4,150 
At Cedar Knolls Road 30.10 1,481 2,228 2,579 3,425 
At Hanover Avenue 28.20 1,470 2,210 2,560 3,400 
At Pocahontas Lake 25.40 1,415 2,240 2,670 3,860 
At downstream Township      

of Morris corporate limit 24.40 1,385 2,195 2,615 3,780 

 
3 Data not computed 
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Table 7 – Summary of Discharges - continued 
 

FLOODING SOURCES 
AND LOCATION 

DRAINAGE 
AREA 

(sq. miles) 

PEAK DISCHARGES (cfs) 

10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT 
      
WHIPPANY RIVER, cont. 
Above the confluence with      
Watnong Brook 16.08 1,125 1,780 2,125 3,070 
At Sussex Avenue 13.98 1,050 1,660 1,980 2,860 
At upstream Township of      

Mendham corporate limit 7.75 1,000 1,450 1,650 2,160 
At downstream Township of      

Mendham corporate limits 7.75 780 1,237 1,474 2,131 
At the confluence of      
  Harmony Brook 5.85 678 1,075 1,280 1,851 
      

WHITE MEADOW  

BROOK 

     

At the confluence with 
Beaver Brook A 3.66 245 405 490 745 

      
WILLS BROOK      

At the confluence of the 
Musconetcong River 4.10 540 875 1,080 1,560 

 

11-percent-annual-chance discharge / New Jersey Flood Hazard Area Design Flood (NJFHADF) discharge: The NJFHADF 

discharge is equal to the 1-percent annual chance flow plus an additional 25 percent in flow, and not to exceed the 

0.2-percent-annual-chance flow. 
 

No discharges were computed for Left Channel of Passaic River.  
 

The stillwater elevations for the 10-, 2-, 1-, and 0.2- percent-annual-chance floods determined for 
Charlotteburg Reservoir, Deer Pond, and Pleasant Valley Lake are shown in Table 8, “Summary of Stillwater 
Elevations.”  
 

Table 8 – Summary of Stillwater Elevations 

ELEVATION (feet) NAVD88 

 
FLOODING SOURCES 

AND LOCATION 

10-Percent   
Annual- 
Chance 

2-Percent- 
Annual- 
Chance 

1-Percent- 
Annual- 
Chance 

0.2-Percent- 
Annual- 
Chance 

CHARLOTTEBURG 

RESERVOIR 
From approximately 12,600 feet 

downstream of State Route 23 to 
approximately 1,200 feet 
downstream of State Route 23 740.2 741.4 742.0 742.8 
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Table 8 – Summary of Stillwater Elevations - continued 

ELEVATION (feet) NAVD88 

 
FLOODING SOURCES 

AND LOCATION 

10-Percent   
Annual- 
Chance 

2-Percent- 
Annual- 
Chance 

1-Percent- 
Annual- 
Chance 

0.2-Percent- 
Annual- 
Chance 

DEER POND 
From approximately 200 feet 

upstream of Powerville 
Road to approximately 
1,520 feet 
upstream of Powerville Road 368.6 369.2 369.4 369.8 

 

PLEASANT VALLEY LAKE 
From approximately 120 feet 

upstream of Hilltop Road to 
approximately 2,160 feet 
upstream of Hilltop Road 367.1 368.5 369.0 369.2 

 
 

3.2. Hydraulic Analyses 

Analyses of the hydraulic characteristics of flooding from the sources studied were carried out 
to provide estimates of the elevations of floods of the selected recurrence intervals. Users should be 
aware that flood elevations shown on the FIRM represent rounded whole-foot elevations and may 
not exactly reflect the elevations shown on the Flood Profiles or in the Floodway Data Tables in this 
FIS report. For construction and/or floodplain management purposes, users are encouraged to use 
the flood elevation data presented in this FIS in conjunction with the data shown on the FIRM. 

 
Flood profiles were drawn showing computed water-surface elevations for floods of the selected 
recurrence intervals. 

 
Locations of selected cross sections used in the hydraulic analyses are shown on the Flood Profiles 
(Exhibit 2). For stream segments for which a floodway was computed (Section 4.2), selected cross 
section locations are also shown on the FIRM (Exhibit 1). 

 
Roughness factors (Manning's “n”) used in the hydraulic computations were chosen by engineering 
judgment and based on field observation of the stream and floodplain area. 

 
The hydraulic analyses for this and all pre-countywide FIS reports were based on unobstructed flow. 
The flood elevations shown on the profiles are thus considered valid only if hydraulic structures 
remain unobstructed, operate properly, and do not fail. 
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Pre-countywide Analyses 

 
Prior to this (Date) countywide FIS, analyses were performed as follows: 
 
For each community within Morris County that had a previously printed FIS report, with the 
exception of the Boroughs of Chester, Kinnelon, Mount Arlington, Mountain Lakes, and Victory 
Gardens, the hydraulic analyses for flooding sources described in the previously printed FIS reports 
have been listed and summarized below. 

 
Beaver Brook A: In the Borough of Lincoln Park, starting water-surface elevations were determined 
from routing procedures used for the Rockaway River (FEMA, 1986).  In the Township of Denville, 
starting water-surface elevations were calculated using the slope/area method.  Hydraulic data for 
Beaver Brook A downstream of Old Beach Glen Road were obtained from the FIS for the Township 
of Denville and topographic maps (FEMA, 1984; USACE, 1978). 

 
Beaver Brook B: In the Township of Denville, starting water-surface elevations were obtained from 
the FIS report (FEMA, 1984). 

 
Black Brook B: In the Township of Montville, starting water-surface elevations were determined 
using normal depth calculations.  Flood elevations were determined to be controlled by backwater 
effects from the Whippany River.  (FEMA, 1985).  

 
Black Cat Ditch: In the Township of Montville, starting water-surface elevations were obtained 
from the elevations at their respective confluences with the Passaic River (FEMA, 1985).  Field-
surveyed cross sections for the backwater analyses were supplemented by cross sections obtained 
from topographic mapping (DeMarzo, Borough Engineers, 1962). 

 
Budd Lake:  Budd Lake is located in the upper reach of the South Branch Raritan River.  The 
photogrammetric mapping used for the backwater analyses of the South Branch Raritan River were 
compiled from aerial photographs taken in April 1968 (Quinn & Associates of Horsham, 1986).  

 
Budd Lake Tributary: Cross sections for the backwater analyses were obtained from aerial 
photographs taken in December 1977 at a negative scale of 1:2,400 (USACE, 1978; International 
Resources and Geotechnics, Inc. of Armonk, 1972).  The below-water sections were obtained from 
field measurements.  All bridges, dams, and culverts were field checked to obtain elevation data 
and structural geometry. In undeveloped areas or where long distances exist between structures, 
cross sections were located at regular intervals and at changes in topography. At structures, cross 
sections were taken at close intervals upstream and downstream and used in conjunction with 
significant hydraulic features of the structures. 

 
Burnett Brook: In the Township of Mendham, starting water-surface elevations were calculated 
using the slope/area method (FEMA. 1982). A more rigorous analysis was needed to determine 
water-surface elevations in the area common to Burnett Brook and Indian Brook. For this analysis 
it was assumed that once the flood elevations rose above the ridge, the combined discharge would 
seek a common elevation. A HEC-2 backwater analysis was performed on the individual streams 
to develop rating curves at locations where interflow occurs (USACE, 1973). Water-surface 
elevations were determined from the rating curves that corresponded to the combined discharge 
of the two streams. Component stream discharges were determined from the individual rating 
curves that corresponded to the combined discharge elevations. The appropriate “flow splits” were 
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then used to calculate the water-surface profiles for the two streams. This procedure was repeated 
for each of the selected recurrence interval floods where the water-surface elevations rose above 
the ridge. 

 
Conlon Pond Brook: Cross sections for the backwater analyses were obtained from aerial in 1973 
(USACE, 1978; International Resources and Geotechnics, Inc. of Armonk, 1972).  The below-
water sections were obtained from field measurements.  All bridges, dams, and culverts were field 
checked to obtain elevation data and structural geometry. In undeveloped areas or where long 
distances exist between structures, cross sections were located at regular intervals and at changes in 
topography. At structures, cross sections were taken at close intervals upstream and downstream and 
used in conjunction with significant hydraulic features of the structures. 

 
Dawsons Brook: In the Township of Mendham, starting water-surface elevations were calculated 
using the slope/area method (FEMA. 1982). 

 
Crooked Brook: In the Borough of Lincoln Park, starting water-surface elevations were determined 
using normal depth elevations or coincidental elevations on the main stem, depending on the 
hydraulic conditions (FEMA, 1986).  

 
Crooked Brook Tributary: In the Borough of Lincoln Park, starting water-surface elevations were 
determined using normal depth elevations or coincidental elevations on the main stem, depending 
on the hydraulic conditions (FEMA, 1986).  

 
Drakes Brook: Cross sections for the backwater analyses were obtained from aerial photographs 
taken in December 1977 at a negative scale of 1:2,400 (USACE, 1978; International Resources 
and Geotechnics, Inc. of Armonk, 1972).  The below-water sections were obtained from field 
measurements.  All bridges, dams, and culverts were field checked to obtain elevation data and 
structural geometry. In undeveloped areas or where long distances exist between structures, cross 
sections were located at regular intervals and at changes in topography. At structures, cross sections 
were taken at close intervals upstream and downstream and used in conjunction with significant 
hydraulic features of the structures.  The overbank portions of the cross sections for Drakes Brook 
downstream of Carey Road were obtained by mapping prepared by Quinn & Associates (Quinn & 
Associates of Horsham, 1968).  The below-water sections were obtained by field measurement from 
the Drakes Brook Flood Hazard Report No. 10 technical backup (NJDEP, 1972).  The overbank 
portions of the cross sections used for the hydraulic analyses for Drakes Brook upstream of Carey 
Road, the Lamington River, the Musconetcong River upstream of the railroad crossing, the 
Rockaway River, and Succasunna Brook were obtained from mapping prepared by Geod Aerial 
Mapping, Inc. (Geod Aerial Mapping, Inc., 1978).  The below-water sections were obtained by field 
measurement. 
 
Drakes Brook Overflow Channel: There are two outlets from Drakes Brook Overflow Channel to 
the South Branch Raritan River in the Township of Washington.  The main outlet is at the confluence 
with the South Branch Raritan River; however, there is a secondary, low-flow outlet at the railroad 
bridge located approximately 1,135 feet upstream of the confluence.  A HEC-2 step-backwater 
analysis for Drakes Brook Overflow Channel was performed from the outlet at the railroad bridge 
upstream to Station 3470.  The starting water-surface elevations for the HEC-2 analysis were taken 
from hydraulic calculations.  From the HEC-2 analysis, it was determined that the 10-percent-
annual-chance flood discharges would pass through the railroad bridge; however, a portion of the 2-
, 1-, and 0.2-percent-annual-chance flood discharges would continue to flow between Bartley Road 
and the railroad bridge. Therefore, no 10-percent-annual-chance water-surface elevation is shown 
on the Flood Profile panel beyond the outlet at the railroad bridge.  For the 2-, 1-, and 0.2-percent 
annual chance flood profiles, between the railroad bridge and the South Branch Raritan River, the 
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water-surface elevations were taken from the flood profiles for the South Branch Raritan River since 
it controls the flood elevations for this portion of Drakes Brook Overflow Channel.  The water-
surface profiles for Drakes Brook Overflow Channel upstream of Station 3470 were taken from the 
Drakes Brook flood profiles since Drakes Brook controls water-surface elevations upstream of 
Station 3470 (FEMA, 1984). 

 
East Ditch: For the Borough of Lincoln Park, starting water-surface elevations were obtained from 
the FIS report (FEMA, 1986).. The 0.2-percent-annual-chance elevations, from the downstream 
Lincoln Park corporate limits to Sunset Road, are controlled by the Pompton River. 

 
Eastmans Brook: For the Township of Parsippany-Troy Hills, hydraulic data were obtained from the 
FIS report (FEMA, 1986). Flood profiles were drawn showing computed water-surface elevations 
for floods of the selected recurrence intervals.  Along certain portions, a profile baseline is shown 
on the maps to represent channel distances as indicated on the flood profiles and floodway data 
tables. 

 
Electric Brook: For the Township of Washington, cross sections for the backwater analyses were 
obtained from photogrammetric mapping at a scale of 1:2,400 with a contour interval of 5 feet, which 
were compiled from aerial photographs taken in December 1977 at a negative scale of 1:21,600 
(USACE, 1978).  

 
Fish’s Brook: Field-surveyed cross sections for the backwater analyses were supplemented by cross 
sections obtained from topographic mapping (DeMarzo, Borough Engineers, 1962). 

 
Fox Brook: In the Township of Denville, starting water-surface elevations were calculated using 
the slope/area method (FEMA, 1984). 

 
Gladstone Brook: For the Township of Chester FIS report (FEMA, 1981), water-surface elevations 
for floods of the selected recurrence intervals were computed through the use of the USACE HEC-
2 step-backwater program (USACE, 1973).  Starting water-surface elevations were determined using 
the Depth-Discharge-Frequency Curve for Non-Coastal Plain Sites in New Jersey with utilization of 
the discharges determined in the hydrologic analyses (USGS, 1987).  The below-water sections were 
obtained by field measurement. 

 
Great Brook: For the Town of Morristown FIS report (FEMA, 1986), starting water-surface 
elevations were determined by the slope-area method.  The computer models were calibrated with 
the aid of floodmark information obtained during the floods of August 1971. 

 
Green Pond Brook: In the Township of Denville FIS report (FEMA, 1984), starting water-surface 
elevations were determined by the slope/area method.  For the Borough of Wharton, hydraulic data 
upstream of Interstate Route 80 were obtained from the FIS report and topographic maps (FEMA, 
1987; USACE, 1977). 

 
Harmony Brook: In the Township of Mendham, starting water-surface elevations were calculated 
using the slope/area method (FEMA. 1982). 

 
Hatfield Brook: In the Borough of Lincoln Park, starting water-surface elevations were determined 
using normal depth elevations or coincidental elevations on the main stem, depending on the 
hydraulic conditions (FEMA, 1986).  

 
Indian Brook: In the Township of Mendham, starting water-surface elevations were determined from 
the Burnett Brook flood profile since both brooks peak concurrently (FEMA. 1982). A more rigorous 
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analysis was needed to determine water-surface elevations in the area common to Burnett Brook and 
Indian Brook. For this analysis it was assumed that once the flood elevations rose above the ridge, 
the combined discharge would seek a common elevation. A HEC-2 backwater analysis was 
performed on the individual streams to develop rating curves at locations where interflow occurs 
(USACE, 1973). Water-surface elevations were determined from the rating curves that 
corresponded to the combined discharge of the two streams. Component stream discharges were 
determined from the individual rating curves that corresponded to the combined discharge 
elevations. The appropriate “flow splits” were then used to calculate the water-surface profiles for 
the two streams. This procedure was repeated for each of the selected recurrence interval floods 
where the water-surface elevations rose above the ridge. 

 
Jackson Brook: For the Town of Dover FIS report (FEMA, 1989), water-surface elevations for 
floods of the selected recurrence intervals were computed through the use of the USACE HEC-2 
step-backwater program (USACE, 1973).  Flood profiles were drawn showing computed water-
surface elevations for floods of the selected recurrence intervals.  Starting water-surface elevations 
correspond to the elevations at their confluence with the Rockaway River. 

 
Jaquis Brook: For the Borough of Morris Plains FIS report (FEMA, 2000), the computer models 
were calibrated with the aid of flood mark information obtained during the flood of August 1971. 
Cross sections for the backwater analyses was determined by combining field-surveyed channel and 
bridge data with overbank topographic data taken from aerial mapping (American Air Surveys Inc., 
1961). The field-surveyed sections were located at close intervals upstream and downstream of 
bridges and culverts in order to compute significant backwater effects of these structures. In addition, 
cross sections were taken between hydraulic controls wherever warranted by topographic changes.  
Starting elevations for Jaquis Brook were obtained from flood profiles of Watnong Brook. 

 
Lamington River: For the Township of Chester FIS report (FEMA, 1981), water-surface elevations 
for floods of the selected recurrence intervals were computed through the use of the USACE HEC-
2 step-backwater program (USACE, 1973).  Starting water-surface elevations were determined using 
the Depth-Discharge-Frequency Curve for Non-Coastal Plain Sites in New Jersey with utilization of 
the discharges determined in the hydrologic analyses (USGS, 1987).  The overbank portions of the 
cross sections used for the hydraulic analysis were obtained from mapping prepared by Geod Aerial 
Mapping, Inc. (Geod Aerial Mapping, Inc., 1978). The below-water sections were obtained by field 
measurement. 

 
Malapardis Brook: For the Township of Hanover FIS report (FEMA, 2001), water-surface elevations 
for floods of the selected recurrence intervals were computed through the use of the USACE HEC-
2 step-backwater program (USACE, 1973).  Cross sections for this backwater analysis were field 
surveyed and were supplemented by cross sections obtained from two-foot contour interval maps 
provided by the township (Stefanick, 1958). 

 
Mill Brook: For the Township of Randolph FIS report (FEMA, 1987), cross sections for the 
backwater analyses were field surveyed and were located at close intervals above and below bridges 
and culverts in order to compute the significant backwater effects of these structures. The South 
Morris Street and Old Mill Road bridges over Mill Brook were not modeled because their effects on 
the backwater analyses were not considered significant.  Because of the mountainous topography of 
the area, Mill Brook presents rapid flow regimes (supercritical flow) in the upper parts of their 
watersheds.  Stream segments presenting supercritical flow approached critical flow for the range of 
discharges studied.  Critical flow is defined as flow at a depth of minimum specific energy. This 
circumstance produces an inherent flow instability because the water moves with close to minimum 
energy and small disturbances can cause sudden increases or decreases in elevation. In this regime, 
due to the inherent flow instability, backwater programs such as HEC-2 are unreliable. Flood 
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elevations for Mill Brook were approximated by a trial and error procedure involving computer 
runs for subcritical (tranquil flow regime) and supercritical flow conditions. Where flow regimes 
present supercritical flow, elevations no lower than critical were used.  

 
Musconetcong River: Cross sections for the backwater analyses were obtained from aerial 
photographs taken in December 1977 at a negative scale of 1:2,400 (USACE, 1978; International 
Resources and Geotechnics, Inc. of Armonk, 1972).  The below-water sections were obtained from 
USACE and the State of New Jersey Works Project Administration (USACE, 1975). All bridges, 
dams, and culverts were field checked to obtain elevation data and structural geometry. In 
undeveloped areas or where long distances exist between structures, cross sections were located at 
regular intervals and at changes in topography. At structures, cross sections were taken at close 
intervals upstream and downstream and used in conjunction with significant hydraulic features of 
the structures.  Starting water-surface elevations for the Musconetcong River were taken from the 
FISs for the Borough of Stanhope and the Township of Lebanon (FEMA, 1982 and FEMA, 1983).  
The below-water sections for the Musconetcong River were obtained from USACE and the State of 
New Jersey Works Project Administration (USACE, 1975). All bridges, dams, and culverts were 
field checked to obtain elevation data and structural geometry. In undeveloped areas or where long 
distances exist between structures, cross sections were located at regular intervals and at changes in 
topography. At structures, cross sections were taken at close intervals upstream and downstream and 
used in conjunction with significant hydraulic features of the structures. A footbridge on Tanners 
Brook was not considered in the hydraulic analyses since it would not affect the water-surface 
elevations (FEMA, 1984).  The overbank portions of the cross sections for the Musconetcong River 
downstream of the railroad crossing were obtained from mapping prepared by Aerial Data Reduction 
Associates, Inc. (USACE, 1978). The below-water sections were obtained by field measurement. 

 
North Branch Raritan River: For the Township of Mendham FIS report (FEMA, 1982), cross 
sections were obtained from the USACE.  Overbank portions of cross sections for the river were 
taken from mapping used to prepare Flood Hazard Report No. 13 (NJDEP, 1973).  Below water 
cross section data were obtained from aerial photogrammetric mapping and field measurements 
(Geod Aerial Mapping, Inc., 1978). 

 
Northern Tributary: For the Borough of Lincoln Park FIS report (FEMA, 1986), starting water-
surface elevations were determined assuming coincident peak flows. 

 
Passaic River: Hydraulic data were obtained from numerous FIS reports (i.e. Township of Harding, 
FEMA, 2001; Township of Long Hill, FEMA, 2001; Township of Chatham, FEMA, 2001). since 
the river forms much of the southeastern boundary Morris County. Cross sections for the Passaic 
River were obtained from field surveys.  All bridges, dams, and culverts were field surveyed to 
obtain elevation data and structural geometry.  Water-surface elevations of floods of the selected 
recurrence intervals were computed using the USACE HEC-2 step-backwater computer program 
(USACE, 1982).  Flood profiles were drawn showing computed water-surface elevations for floods 
of the selected recurrence intervals.  The baseline used for horizontal control was also obtained by 
field survey.   

 
Peapack Brook: For the Township of Chester FIS report (FEMA, 1981), water-surface elevations 
for floods of the selected recurrence intervals were computed through the use of the USACE HEC-
2 step-backwater program (USACE, 1973).  Starting water-surface elevations were determined using 
the Depth-Discharge-Frequency Curve for Non-Coastal Plain Sites in New Jersey with utilization of 
the discharges determined in the hydrologic analyses (USGS, 1987).  The below-water sections were 
obtained by field measurement. 
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Pequannock River: In the Township of Denville FIS report (FEMA, 1984), starting water-surface 
elevations were obtained from a rating curve of the Charlotteburg Reservoir outlet structure, which 
controls the water-surface elevations on the river by automatic gages. 

 
Pompton River: For the Borough of Lincoln Park FIS report (FEMA, 1986), starting water-surface 
elevations were determined assuming coincident peak flows. 

 
Primrose Brook: For the Township of Harding, cross sections were determined from field surveys. 
Water-surface elevations of floods of the selected recurrence intervals were computed using the 
USACE HEC-2 step-backwater computer program and then displayed on the Flood Profiles 
(FEMA, 2001). 

 
Rockaway River: A combination of two runs, HEC-2 Run A and HEC-2 Run B, of the USACE HEC-
2 model with different discharges were used to obtain the final water-surface profiles. The first run, 
HEC-2 Run A, used the 10-percent-annual-chance discharges on the Rockaway River, which occurs 
when the Rockaway peaks at its confluence with the Passaic River. This point was identified on the 
USACE HEC-1 model at Node 20. These discharges were used because the 10-percent-annual-
chance water-surface elevations generated from the HEC-2 Run A analysis are higher and thus have 
a controlling effect. 

 
Between the confluence of the Rockaway River with the Passaic River and a point 26,850 feet above 
the confluence with the Passaic River, the 2-, 1-, and 0.2-percent-annual-chance discharges from the 
second run, HEC-2 Run B, were used. HEC-2 Run B used coincident discharges on the Rockaway 
River. These discharges occur when the Passaic River is peaking just downstream of the Pompton 
River in the Borough of Lincoln Park. This point was identified in the USACE HEC-1 model at 
Node 35. These discharges were used because the 2-, 1-, and 0.2-percent-annual-chance water-
surface elevations generated from the HEC-2 Run B analysis control between the confluence and a 
point approximately 26,850 feet above the confluence with the Passaic River. 

 
For the Township of Montville, starting water-surface elevations for the Rockaway River below 
Boonton Reservoir were taken from the FIS report (FEMA, 1985). Water-surface elevations 
upstream of Boonton Reservoir were computed by the use of outlet rating curves assuming that 
the bascule gates are in the down position (USACE, 1983). Starting water-surface elevations 
developed for the Rockaway River upstream of the Boonton Reservoir Dam were provided by the 
USACE in the report Stage 2 Report, Passaic River Basin Study (USACE, 1983). Cross sections for 
the backwater analysis of the Rockaway River were determined by combining field-surveyed 
channel and bridge data downstream of the Boonton Reservoir Dam with overbank topographic data 
taken from aerial mapping (USACE, 1977). The topographic mapping, showing planimetric, 
riverine, and topographic data, was obtained for the entire width of the 0.2-percent-annual-chance 
floodplain of the Rockaway River. Field surveyed cross sections were located at close intervals 
upstream and downstream of bridges and culverts in order to compute the significant backwater 
effects of these structures. In addition, cross sections were taken between hydraulic control structures 
as warranted by topographic changes. 

 
Elevations for the different floods studied were checked through an analysis of the HWMs of 
previous historical floods representing discharges in the desired range of recurrence intervals. 
Starting water-surface elevations for the 10-percent-annual-chance flood and floodway analysis for 
the Rockaway River were developed from the peak flood of the Rockaway River at the confluence 
with the Passaic River by normal depth calculations taken from the Montville study (FEMA, 
1985). The starting water-surface elevations for the 2-, 1-, and 0.2-percent-annual-chance floods 
of the Rockaway River were taken from the Passaic River profiles at the confluence with the 



69 

 

Rockaway River taken from the Montville study (FEMA, 1985). This was done since the 
Rockaway River is controlled by the Passaic River when it is peaking just downstream of the 
Pompton River (USACE, 1983). Starting water-surface elevations for the Whippany River were 
obtained from the corresponding flood elevations at its confluence on the Rockaway River.  

 
For the Township of Rockaway FIS report (FEMA, 1986), starting water-surface elevations for 
Tributary 2 to Rockaway River, Tributary No. 5 to Rockaway River, Tributary No. 5-1 to 
Rockaway River, Tributary No. 7 to Rockaway River, Tributary to Lake Hopatcong, and Weldon 
Brook were determined using the slope/area method. Starting water-surface elevations for Tributary 
No. 6 to Rockaway River were determined using the 50-percent-annual-chance water-surface 
elevation of Lake Swannanoa.  All water-surface flood profiles of the selected recurrence intervals 
were computed using the USACE HEC-2 step-backwater computer program (USACE, 1973). 
Flood profiles were drawn showing computed water-surface elevations for floods of the selected 
recurrence intervals. 

 
Silver Brook: For the Township of Harding, cross sections were determined from field surveys. 
Water-surface elevations of floods of the selected recurrence intervals were computed using the 
USACE HEC-2 step-backwater computer program and then displayed on the Flood Profiles 
(FEMA, 2001). 

 
South Branch Raritan River: Cross sections for the backwater analyses were obtained from aerial 
photographs flown in April 1968 (USACE, 1978; International Resources and Geotechnics, Inc. 
of Armonk, 1972).  The below-water sections were obtained from field measurements.  All 
bridges, dams, and culverts were field checked to obtain elevation data and structural geometry. In 
undeveloped areas or where long distances exist between structures, cross sections were located at 
regular intervals and at changes in topography. At structures, cross sections were taken at close 
intervals upstream and downstream and used in conjunction with significant hydraulic features of 
the structures. 

 
For the Township of Lebanon, starting water-surface elevations for the South Branch Raritan River 
were obtained from the FIS report (FEMA, 1983). 

 
Starting water-surface elevations for Spring Garden Brook were calculated using the Township of 
East Hanover effective FIS report water-surface elevations on the Passaic River (FEMA, 2001). 
Flood profiles were drawn showing computed water-surface elevations for floods of the selected 
recurrence intervals. 

 
Spring Garden Brook: In the Township of Montville, starting water-surface elevations for were 
obtained from the elevations at their respective confluences with the Passaic River (FEMA, 1985). 
In the Borough of Madison FIS report (FEMA 1984), cross section information was obtained by 
field survey. These cross sections were supplemented by cross sections obtained from topographic 
maps of the Borough and by plans for the auxiliary channel for Spring Garden Brook (Grassman, 
Kreh, & Mixer, Inc., 1975; Borough of Madison, undated). 

 
South Branch Raritan River:  The photogrammetric mapping used for the backwater analyses of the 
South Branch Raritan River were compiled from aerial photographs taken in April 1968 (Quinn & 
Associates of Horsham, 1986).  

 
Southern Tributary: For the Borough of Lincoln Park FIS report (FEMA, 1986), starting water-
surface elevations were determined assuming coincident peak flows. 
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Stephensburg Brook: For the Township of Washington, cross sections for the backwater analyses 
were obtained from photogrammetric mapping at a scale of 1:2,400 with a contour interval of 5 feet, 
which were compiled from aerial photographs taken in December 1977 at a negative scale of 
1:21,600 (USACE, 1978).  

 
Stonehouse Brook: For the Borough of Butler, hydraulic data were obtained from the FIS report 
(FEMA, 1985). Flood profiles were drawn showing computed water-surface elevations for floods of 
the selected recurrence intervals.  Starting water-surface elevations were determined by the 
slope/area method.  Along certain portions of Stonehouse Brook, a profile baseline is shown on the 
maps to represent channel distances as indicated on the flood profiles and floodway data tables.  

 
Stony Brook: In the Borough of Lincoln Park, starting water-surface elevations were determined 
from routing procedures used for the Rockaway River (FEMA, 1986). 

 
Stony Brook A: For the Township of Washington, cross sections for the backwater analyses were 
obtained from photogrammetric mapping at a scale of 1:2,400 with a contour interval of 5 feet, which 
were compiled from aerial photographs taken in December 1977 at a negative scale of 1:21,600 
(USACE, 1978).  

 
Succasunna Brook: For the Township of Mount Olive, the starting water-surface elevations were 
determined using the slope/area method (FEMA, 1984). 

 
Tanglewood Brook: In the Township of Denville FIS report (FEMA, 1984), starting water-surface 
elevations were determined by the slope/area method.  For the Town of Dover FIS report (FEMA, 
1989), water-surface elevations for floods of the selected recurrence intervals were computed 
through the use of the USACE HEC-2 step-backwater program (USACE, 1973).  Flood profiles 
were drawn showing computed water-surface elevations for floods of the selected recurrence 
intervals.  Starting water-surface elevations correspond to the elevations at their confluence with the 
Rockaway River. 

 
Tanners Brook: For the Township of Washington, cross sections for the backwater analyses were 
obtained from photogrammetric mapping at a scale of 1:2,400 with a contour interval of 5 feet, which 
were compiled from aerial photographs taken in December 1977 at a negative scale of 1:21,600 
(USACE, 1978).  

 
Tributary 1 to Musconetcong River: For the Township of Washington, cross sections for the 
backwater analyses were obtained from photogrammetric mapping at a scale of 1:2,400 with a 
contour interval of 5 feet, which were compiled from aerial photographs taken in December 1977 at 
a negative scale of 1:21,600 (USACE, 1978).  

 
Tributary 1 to Whippany River: For the Township of Hanover, cross sections were determined from 
field surveys. Water-surface elevations of floods of the selected recurrence intervals were computed 
using the USACE HEC-2 step-backwater computer program and then displayed on the Flood 
Profiles (FEMA, 2001). 

 
Tributary to Beaver Brook A: In the Borough of Lincoln Park, starting water-surface elevations were 
determined from routing procedures used for the Rockaway River (FEMA, 1986). 

 
Tributary to Great Brook: For the Township of Harding, cross sections were determined from field 
surveys. Water-surface elevations of floods of the selected recurrence intervals were computed using 
the USACE HEC-2 step-backwater computer program and then displayed on the Flood Profiles 
(FEMA, 2001). 
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Tributary 1 to Malapardis Brook: For the Township of Hanover FIS report (FEMA, 2001), water-
surface elevations for floods of the selected recurrence intervals were computed through the use of 
the USACE HEC-2 step-backwater program (USACE, 1973).  Cross sections for this backwater 
analysis were field surveyed and were supplemented by cross sections obtained from two-foot 
contour interval maps provided by the township (Stefanick, 1958). 

 
Tributary 2 to Rockaway River: For the Township of Rockaway FIS report (FEMA, 1986), starting 
water-surface elevations were determined using the slope/area method. All water-surface flood 
profiles of the selected recurrence intervals were computed using the USACE HEC-2 step-
backwater computer program (USACE, 1973). Flood profiles were drawn showing computed water-
surface elevations for floods of the selected recurrence intervals. 

 
Tributary No. 5 to Rockaway River: For the Township of Rockaway FIS report (FEMA, 1986), 
starting water-surface elevations were determined using the slope/area method. All water-surface 
flood profiles of the selected recurrence intervals were computed using the USACE HEC-2 step-
backwater computer program (USACE, 1973). Flood profiles were drawn showing computed water-
surface elevations for floods of the selected recurrence intervals. 

 
Tributary No. 5-1 to Rockaway River: For the Township of Rockaway FIS report (FEMA, 1986), 
starting water-surface elevations were determined using the slope/area method. All water-surface 
flood profiles of the selected recurrence intervals were computed using the USACE HEC-2 step-
backwater computer program (USACE, 1973). Flood profiles were drawn showing computed water-
surface elevations for floods of the selected recurrence intervals. 

 
Tributary No. 6 to Rockaway River: For the Township of Rockaway FIS report (FEMA, 1986), 
starting water-surface elevations were determined using the 50-percent-annual-chance water-surface 
elevation of Lake Swannanoa.  All water-surface flood profiles of the selected recurrence intervals 
were computed using the USACE HEC-2 step-backwater computer program (USACE, 1973). 
Flood profiles were drawn showing computed water-surface elevations for floods of the selected 
recurrence intervals. 

 
Tributary No. 7 to Rockaway River: For the Township of Rockaway FIS report (FEMA, 1986), 
starting water-surface elevations were determined using the slope/area method. All water-surface 
flood profiles of the selected recurrence intervals were computed using the USACE HEC-2 step-
backwater computer program (USACE, 1973). Flood profiles were drawn showing computed water-
surface elevations for floods of the selected recurrence intervals. 

 
Tributary to Lake Hopatcong: For the Township of Rockaway FIS report (FEMA, 1986), starting 
water-surface elevations were determined using the slope/area method. All water-surface flood 
profiles of the selected recurrence intervals were computed using the USACE HEC-2 step-
backwater computer program (USACE, 1973). Flood profiles were drawn showing computed water-
surface elevations for floods of the selected recurrence intervals. 

 
Tributary to Spring Garden Brook: In the Borough of Madison FIS report (FEMA 1984), cross 
section information was obtained by field survey. These cross sections were supplemented by cross 
sections obtained from topographic maps of the Borough and by plans for the auxiliary channel for 
Spring Garden Brook (Grassman, Kreh, & Mixer, Inc., 1975; Borough of Madison, undated). 

 
Tributary to Pequannock River: In the Township of Denville FIS report (FEMA, 1984), starting 
water-surface elevations were determined by the slope/area method. 
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Troy Brook: For the Township of Parsippany-Troy Hills, hydraulic data were obtained from the FIS 
report (FEMA, 1986). Flood profiles were drawn showing computed water-surface elevations for 
floods of the selected recurrence intervals.  Along certain portions, a profile baseline is shown on 
the maps to represent channel distances as indicated on the flood profiles and floodway data tables. 

 
Weldon Brook: For the Township of Rockaway FIS report (FEMA, 1986), starting water-surface 
elevations were determined using the slope/area method. All water-surface flood profiles of the 
selected recurrence intervals were computed using the USACE HEC-2 step-backwater computer 
program (USACE, 1973). Flood profiles were drawn showing computed water-surface elevations 
for floods of the selected recurrence intervals. 

 
West Ditch: For the Borough of Lincoln Park, starting water-surface elevations were obtained from 
the FIS report (FEMA, 1986). 

 
Whippany River: A combination of two runs, HEC-2 Run C and HEC-2 Run D, of the USACE HEC-
2 model with different discharges were used to obtain the final water-surface profiles. The 2- and 1-
percent annual chance discharges from HEC-2 Run D, which occur when the Passaic River peaks just 
downstream of the Pompton River, were used between the confluence of the Rockaway River and a 
point approximately 16,080 feet above the confluence. Upstream of that point, the 2- and 1-percent-
annual-chance discharges from the HEC-2 Run C analysis, which occurred when the Rockaway 
River peaks, were used. This point was identified in the USACE HEC-1 model at Node 20. The 
HEC-2 Run C model also gives peak Whippany River discharges, because the Rockaway and 
Whippany Rivers have coincident peaks. The 10-percent-annual-chance discharges for the 
Whippany River were also obtained from HEC-2 Run C. The 0.2-percent-annual-chance discharges 
from HEC-2 Run D were used between the confluence with the Rockaway River and a point 
approximately 19,860 feet above the confluence. Upstream of that point the 0.2-percent-annual-
chance discharges from HEC-2 Run C were used. Data for the analysis of the hydraulic model on 
the Rockaway and Whippany Rivers were obtained from the USACE Passaic River Basin Study 
(USACE, 1983).  For the Town of Morristown FIS report (FEMA, 1986), starting water-surface 
elevations for Great Brook were determined by the slope-area method.  Starting water-surface 
elevations for the Whippany River were obtained from rating curves at USGS Gaging Station No. 
01381500 in Morristown.  The computer models for Great Brook and the Whippany River were 
calibrated with the aid of floodmark information obtained during the floods of August 1971. 
 
White Meadow Brook: In the Township of Denville FIS report (FEMA, 1984), starting water-
surface elevations were determined by the slope/area method.  For the Borough of Wharton, along 
certain portions of White Meadow Brook, a profile baseline is shown on the maps to represent 
channel distances as indicated on the flood profiles and floodway data tables. 
 
Wills Brook: Cross sections for the backwater analyses were obtained from aerial photographs 
taken in December 1977 at a negative scale of 1:2,400 (USACE, 1978; International Resources 
and Geotechnics, Inc. of Armonk, 1972).  The below-water sections were obtained from field 
measurements.  All bridges, dams, and culverts were field checked to obtain elevation data and 
structural geometry. In undeveloped areas or where long distances exist between structures, cross 
sections were located at regular intervals and at changes in topography. At structures, cross sections 
were taken at close intervals upstream and downstream and used in conjunction with significant 
hydraulic features of the structures. 

 
For the Township of Montville, two methods were used to determine elevations for the streams not 
studied in detail. In those areas where the stream channels contain one or more structures, the 1-
percent-annual-chance discharges were obtained from the Township of Montville Stormwater 
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Master Plan. The discharges were modified by the appropriate factor for this region to obtain the 
mean annual flood, from which the depth of flow was obtained (USGS, 1964). 

 
For all other streams studied by approximate methods, the depth-discharge relationship developed 
by the USGS was utilized to determine approximate 1-percent-annual-chance flood elevations.  The 
depth of flooding for the mean annual flood and the boundary of the 1-percent-annual-chance flood 
were based on data presented in “Depth-Discharge-Frequency Relationships for Non-Coastal Plain 
Sites in New Jersey” (USGS, 1964).  Also, information supplied by local officials, field 
investigations, and the original FIS report for the Township of Rockaway were used as a supplement 
(FEMA, 1986). 

 
 (Date) Countywide FIS Hydraulic Analyses 

 
The following hydraulic analyses were carried out for each flooding source studied in detail as a part 
of this (date) countywide FIS.  Refer to Table 5 “Scope of Revision” for details of the stream reaches 
newly studied or restudied.  
 
In this (Date) countywide FIS, analyses performed by NTHMC are as follows: 

 
Cross sections for Burnett Brook, Fox Brook, Harmony Brook, Hibernia Brook, Indian Brook, 
Whippany River, and West Ditch were determined from topographic maps with underwater portions 
obtained from field surveys. Information for bridges and dams were obtained from field survey data. 
Starting water-surface elevations for both gaged and ungaged study streams were determined by 
using the slope/area method. The USACE HEC-RAS computer program was used to compute 
water-surface elevations of floods of the selected recurrence intervals. 

 
Water-surface profiles were produced for the 10-, 2-, 1-, and 0.2-percent-annual-chance storms for 
detailed study streams and for the 1-percent-annual-chance storm. 

 
In this (Date) countywide FIS, revised analyses were performed by RAMPP in some portions of 
following HUC 8 units: 

 
02030103 - Hackensack-Passaic Watershed and 02030105 - Raritan Watershed 
HEC-RAS Version 4.1.0 was used to perform the hydraulic analyses for Beaver Dam Brook, Black 
Brook B, Conlon Pond Brook, Den Brook, Little Beaverdam Brook, Pequannock River-Lower 
Reach, Pequannock River – Upper Reach, Pinch Brook, Rockaway River, Stony Brook, Tributary 
1 to Malapardis Brook, Tributary to Great Brook, Tributary to Spring Garden Brook, and Watnong 
Brook. The water-surface elevations were computed using comprehensive technical methods, 
updated topographic data, and the latest survey. The models were developed using 2007-acquired 
New Jersey Highlands LiDAR land data, field measurements of hydraulic structure information, 
and updated hydrologic data. The models were run for the peak 10-, 2-, 1-, and 0.2-percent-annual-
chance frequency storm discharges and also for 1.25-percent-annual-chance frequency 
(NJFHADF).  It is important to note that the Ramapo River was previously studied in the FIS report 
for Township of Pequannock (FEMA, 1992) in combination with the Pequannock River.  However, 
in this new study, the Pequannock River is the controlling flooding source and thus the Ramapo 
River is not studied separately, but rather is under the controlling influence of the Pequannock River. 

 
For all detailed study streams, field survey was obtained for both natural stream cross sections as 
well as hydraulic obstructions such as bridges, culverts, dams, and weirs. This information was 
combined with topographic data provided by the New Jersey Highlands commission in the form of 
bare earth mass points to create a bare earth surface for the stream corridor. This information was 
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preprocessed using the HEC GeoRAS interface for ArcGIS 9.3.1. The interface prepared the 
geometry file for HEC-RAS and was eventually used to visualize results from the simulations. 

 
02030103- Hackensack-Passaic Watershed 
Starting water-surface elevations for Beaver Dam Brook, Black Brook B, Little Beaverdam Brook, 
Pinch Brook, Tributary to Great Brook, and Tributary to Spring Garden Brook were obtained using 
normal depth. For Den Brook, Pequannock River, Rockaway River, Stony Brook, Tributary to 
Malapardis Brook, and Watnong Brook, known water-surface elevations were used as starting 
conditions from the effective Morris County, New Jersey FIS. 

 
02030105- Raritan Watershed 
Starting water-surface elevations for Conlon Pond Brook and McVickers Brook were obtained using 
normal depth.  

  
Starting water-surface elevations for Den Brook, Pequannock River - Lower Reach, Pequannock 
River - Upper Reach, Rockaway River, Stony Brook, Tributary 1 to Malapardis Brook, and Watnong 
Brook were determined by known water-surface elevations.  

 
Hydraulic analysis was performed for 41 miles of Passaic River reach, which stretches across 5 
counties and 26 communities in the State of New Jersey. The upper 18.2 miles of the reach was 
modeled using an unsteady state hydraulic model, and the rest of the lower reach was modeled using 
a steady state hydraulic model. The unsteady HEC-RAS model was calibrated and validated at three 
USGS gage locations for September 1999 and September 2004 events, respectively. The steady state 
HEC-RAS model was calibrated to the April 1984 HWMs and USGS gage. 

 
Cross sections were made up of both surveyed and interpolated cross sections. Surveyed cross 
section geometries, approximately 2,500 feet apart, were obtained by blending a field surveyed main 
channel with the overbank geometry developed from LiDAR data. 

 
Hydraulic structures were modeled along the Passaic River Study reach. Geometry for all the 
structures along this reach was based on new field survey completed in 2010. Contraction and 
expansion coefficients were set to 0.3 and 0.5 at each structure’s upstream and downstream face 
sections (cross sections 3 and 2 respectively) and at the approach section (cross section 4). 

 
For the unsteady state HEC-RAS model of the Passaic River, hydrologic boundary conditions were 
applied to upstream cross sections as a point inflow, lateral inflow, or uniform lateral inflow 
hydrographs and normal depth was assigned as a downstream hydraulic boundary. For the steady 
state HEC-RAS model, a known water-surface elevation of 2.76 feet was applied at the most 
downstream cross section as the boundary condition. This assigned Water Surface Elevation 
(WSEL) was calculated by averaging the Mean Higher-High Water (MHHW) elevations from four 
separate tidal gage locations near the downstream study limit. 

 
For Pompton River, an unsteady flow analysis was performed from the upstream end at the 
confluence of Ramapo and Pequannock Rivers to approximately 750 feet downstream to County 
Road 680. The Pompton River from County Road 680 to the downstream county boundary at its 
confluence with the Passaic River was studied using a steady flow analysis. The water-surface 
elevations of floods of the selected percent-annual-chance were computed using the USACE HEC-
RAS Version 4.1.0 computer program. Channel information was obtained from the surveys of the 
natural valley, and overbank information was obtained from the LiDAR data. Both of these data 
were combined and used for the cross section information for HEC-RAS for each of the modeled 
reaches. For Pompton unsteady model runs, a downstream boundary condition of a rating curve was 
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used. The rating curve was constructed for USGS gage No. 01388500 near County Road 680 from 
the USGS Water Watch website Custom Rating Curve Builder toolkit.  

 
The goal of the hydraulic calibration was to maintain as close as possible duplication of the routed 
inflow hydrograph data to that of the observed hydrograph at the following USGS gages: No. 
1388500 near County Road 680, No. 1388000 just upstream of Pompton Lake Dam, and the stages 
at gage No. 0138810 Dawes Highway Bridge. Minor modifications were made to two of the inflow 
hydrographs by the use of a multiplier. Various multipliers were tested for the Tropical Storm Irene 
plan since numerous HWMs were available for this event. A multiplier of 0.4 was applied to the 
inflow hydrograph for the Pequannock River. These values yielded the best comparison between 
the routed hydrology and observed hydrographs as well as the observed HWMs. For calibration of 
the unsteady HEC-RAS model, HWMs were acquired from three different sources for the Tropical 
Storm Irene event: the USGS Water Website and field measurements from both USACE and USGS. 

 
The channel and bridge cross sections locations were established along the study stream based on 
the terrain and orthophotographs and engineering judgment. For the surveyed channel and bridge 
section, survey data was used within the survey limits and LiDAR data was used in the extended 
overbank areas. 

 
At some locations along study streams, hydraulic conditions may create a situation of supercritical 
flow. Because of the inherent instability of such a condition, an assumption of critical flow has been 
adopted for backwater analyses.  

 
Analyses of the hydraulic characteristics of flooding from the sources studied were carried out to 
provide estimates of the elevations of floods of the selected recurrence intervals. Users should be 
aware that flood elevations shown on the FIRM represent rounded whole-foot elevations and may 
not exactly reflect the elevations shown on the Flood Profiles or in the Floodway Data tables in 
the FIS report. For construction and/or floodplain management purposes, users are encouraged to 
use the flood elevation data presented in this FIS in conjunction with the data shown on the FIRM. 

 
Due to the extreme meandering nature of streams in the county, stream distances will not always 
agree between maps and profiles. Flood profiles were drawn showing computed water-surface 
elevations to an accuracy of 0.5 foot for floods of the selected recurrence intervals (Exhibit 1). 

 
The hydraulic analyses for the FIS were based on unobstructed flow. The flood elevations shown 
on the profiles are thus considered valid only if hydraulic structures remain unobstructed, operate 
properly, and do not fail. 

 
Channel roughness factors (Manning’s “n”) used in the hydraulic computations were chosen by 
engineering judgment and field inspection of the stream and floodplain areas and estimated from 
field reconnaissance and ground photographs acquired during field survey and the 2007 aerial 
images. For Burnett Brook, Fox Brook, Harmony Brook, Hibernia Brook, Indian Brook, Passaic 
River, West Ditch, and Whippany River, an “n” value of 0.015 was used for concrete structures, 
and a weighted average “n” value was used for bridges with steel decks, concrete abutments, and 
earthen bottoms. Non-effective flow areas were disregarded by using extremely high “n” values. 
The acceptability of all assumed hydraulic factors, cross sections, and hydraulic structure data were 
checked by calibrating computed flood profiles to known historic profiles. 

 
In the overbanks areas, land use classification data was developed from the 2007 aerial imagery 
and NJDEP’s Land Use Land Cover Database by digitizing polygons of different land use types 
and attributing each polygon with the appropriate Manning’s “n” value. Multiple Manning’s “n” 
values were then used to accurately describe changes in land cover across the cross section. 
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Table 9, “Summary of Roughness Coefficients,” provides a listing of roughness coefficients used 
in the detailed models done for this (Date) countywide FIS. 
 

Table 9 – Summary of Roughness Coefficients - continued 

Stream Channel “n” Overbank “n” 

Beaver Brook A * * 

Beaver Brook B 0.020-0.035 0.050-0.110 

Beaver Dam Brook 0.045 0.018-0.120 

Black Brook B 0.035-0.045 0.020-0.120 

Black Cat Ditch 0.030-0.045 0.080-0.120 

Budd Lake *  *  

Budd Lake Tributary 0.030-0.055 0.040-0.085 

Burnett Brook 0.015-0.040 0.040-0.090 

Conlon Pond Brook 0.035 0.015-0.100 

Crooked Brook 0.020-0.030 0.060 

Crooked Brook Tributary 0.020-0.030 0.060 

Dawsons Brook 0.045 0.060-0.075 

Den Brook 0.035 0.020-0.100 

Drakes Brook 0.045-0.050 0.080-0.120 

Drakes Brook Overflow Channel 0.035 0.060 

East Ditch 0.015-0.050 0.030-0.100 

Eastmans Brook 0.017-0.035 0.040-0.125 

Electric Brook 0.030-0.045 0.040-0.075 

Fish’s Brook 0.018-0.033 0.080-0.110 

Fox Brook 0.030-0.045 0.080-0.120 

Gladstone Brook 0.015-0.040 0.040-0.090 

Great Brook 0.020-0.040 0.080-0.110 

Green Pond Brook 0.030-0.035 0.080-0.125 

Harmony Brook 0.015-0.045 0.055-0.080 

Hatfield Creek 0.020-0.030 0.060 

Hibernia Brook 0.030-0.035 0.100 

Indian Brook 0.015-0.040 0.040-0.090 
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Table 9 – Summary of Roughness Coefficients - continued 

Stream Channel “n” Overbank “n” 

Jackson Brook 0.030 0.060 

Jaquis Brook * * 

Lamington River 0.028-0.040 0.060-0.080 

Little Beaverdam Brook 0.035 0.018-0.12 

Malapardis Brook 0.030-0.045 0.080-0.120 

McVickers Brook 0.035-0.08 0.020-0.120 

Mill Brook 0.030-0.045 0.060-0.080 

Musconetcong River 0.015-0.050 0.050-0.120 

North Branch Raritan River 0.045-0.070 0.055-0.110 

Northern Tributary 0.025-0.035 0.100 

Passaic River 0.03-0.103 0.035-0.142 

Left Channel of Passaic River 0.035-0.055 0.055-0.14 

Peapack Brook 0.015-0.040 0.040-0.090 

Pequannock River 0.045-0.080 0.020-0.120 

Pinch Brook 0.035-0.040 0.040-0.120 

Pompton River 0.015-0.040 0.024-0.150 

Primrose Brook 0.020-0.040 0.080-0.110 

Rockaway River 0.050-0.070 0.020-0.128 

Silver Brook 0.020-0.040 0.080-0.110 

South Branch Raritan River 0.045-0.055 0.050-0.120 

Southern Tributary 0.025-0.035 0.100 

Spring Garden Brook 0.015-0.045 0.070-0.120 

Stephensburg Brook 0.035-0.050 0.060-0.090 

Stonehouse Brook 0.013-0.140 0.030-0.200 

Stony Brook  0.050-0.120 0.05-0.120 

Stony Brook A 0.030-0.045 0.040-0.075 

Succasunna Brook 0.030-0.040 0.070 

Tanglewood Brook 0.030-0.035 0.060-0.080 

Tanners Brook 0.030-0.045 0.050-0.085 

Tributary 1 to Malapardis Brook 0.035-0.100 0.018-0.120 
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Table 9 – Summary of Roughness Coefficients - continued 

Stream Channel “n” Overbank “n” 

Tributary 1 to Musconetcong River 0.030-0.040 0.090 

Tributary 1 to Whippany River 0.030-0.045 0.080-0.120 

Tributary 2 to Rockaway River 0.015-0.033 0.080-0.110 

Tributary 5 to Rockaway River 0.030-0.040 0.070-0.150 

Tributary 5-1 to Rockaway River 0.030-0.040 0.070-0.150 

Tributary 6 to Rockaway River 0.030-0.040 0.070-0.150 

Tributary 7 to Rockaway River 0.030-0.040 0.070-0.150 

Tributary to Beaver Brook A *  *  

Tributary to Great Brook 0.035 0.020-0.120 

Tributary to Lake Hopatcong 0.0300.040 0.070-0.150 

Tributary to Pequannock River 0.030-0.035 0.100 

Tributary to Spring Garden Brook 0.012-0.035 0.020-0.100 

Troy Brook 0.022-0.035 0.080-0.120 

Watnong Brook 0.035-0.100 0.020-0.120 

Weldon Brook 0.030-0.040 0.070-0.150 

West Brook 0.033-0.035 0.090-0.125 

West Ditch 0.015-0.080 0.050-0.200 

Western Tributary 0.025-0.035 0.100 

Whippany River 0.025-0.045 0.070-0.100 

White Meadow Brook 0.030-0.035 0.100 

Wills Brook 0.035-0.040 0.060-0.130 

*Data Not Available    

 
Qualifying benchmarks within a given jurisdiction that are cataloged by the National Geodetic Survey 
(NGS), entered into the National Spatial Reference System (NSRS) as First or Second Order 
Vertical, and have a vertical stability classification of A, B, or C are shown and labeled on the FIRM 
with their 6-character NSRS Permanent Identifier. 

 
Benchmarks cataloged by NGS and entered into NSRS vary widely in vertical stability 
classification. NSRS vertical stability classifications are as follows: 
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• Stability A: Monuments of the most reliable nature, expected to hold position/elevation 
well (e.g., mounted in bedrock) 

 

• Stability B: Monuments which generally hold their position/elevation well (e.g., concrete 
bridge abutment) 

 

• Stability C: Monuments which may be affected by surface ground movements (e.g., 
concrete monument below frost line) 

• Stability D: Mark of questionable or unknown vertical stability (e.g., concrete monument 
above frost line, or steel witness post) 

 

In addition to NSRS benchmarks, the FIRM may also show vertical control monuments established 
by a local jurisdiction; these monuments may be included on the FIRM with the appropriate 
designations. Local monuments will only be placed on the FIRM if the community has requested 
that they be included, and if the monuments meet the aforementioned NSRS inclusion criteria. 

 
To obtain current elevation, description, and/or location information for benchmarks shown on the 
FIRM for Morris County, please contact the Information Services Branch of the NGS at (301) 713-
3242 or visit their website at http://www.ngs.noaa.gov. 

 
It is important to note that temporary vertical monuments are often established during the preparation 
of a flood hazard analysis for the purpose of establishing local vertical control. 

 

3.3. Vertical Datum 

All FIS reports and FIRM panels are referenced to a specific vertical datum. The vertical datum 
provides a starting point against which flood, ground, and structure elevations can be referenced 
and compared. Until recently, the standard vertical datum used for newly created or revised FIS 
reports and FIRM panels was the National Geodetic Vertical Datum of 1929 (NGVD29). With the 
completion of the NAVD88, many FIS reports and FIRM panels are now prepared using NAVD88 
as the referenced vertical datum. 

 
All flood elevations shown in this FIS report and on the FIRM are referenced to NAVD88. Structure 
and ground elevations in the community must, therefore, be referenced to NAVD88. It is important 
to note that adjacent communities may be referenced to NGVD29. This may result in differences in 
base flood elevations across the corporate limits between the communities.  

 
Prior versions of the FIS report and FIRM were referenced to NGVD29.  When a datum conversion 
is effected for an FIS report and FIRM, the Flood Profiles, and base flood elevations (BFEs) reflect 
the new datum values.  To compare structure and ground elevations to 1-percent annual chance flood 
elevations shown in the FIS and on the FIRM, the subject structure and ground elevations must be 
referenced to the new datum values.   
 
As noted above, the elevations shown in the [date] FIS report and on the FIRM for Morris County 
are referenced to NAVD88.  Ground, structure, and flood elevations may be compared and/or 
referenced to NGVD29 by applying a standard conversion factor.  The conversion factor to NGVD29 
is + 0.78.  The BFEs shown on the FIRM represent whole-foot rounded values.  For example, a BFE 
of 102.4 will appear as 102 on the FIRM and 102.6 will appear as 103.  Therefore, users who wish to 
convert the elevations in this FIS to NGVD29 should apply the stated conversion factor(s) to 
elevations shown on the Flood Profiles and supporting data tables in the FIS report, which are shown 
at a minimum to the nearest 0.1 foot.   
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NGVD29 = NAVD88 +0.78’ 

 
For more information on NAVD88, see Converting the National Flood Insurance Program to the 
North American Vertical Datum of 1988, FEMA Publication FIA-20/June 1992, or contact the Spatial 
Reference System Division, National Geodetic Survey, NOAA, Silver Spring Metro Center, 1315 
East-West Highway, Silver Spring, Maryland 20910 (Internet address http://www.ngs.noaa.gov).  
 

 

4.0 FLOODPLAIN MANAGEMENT APPLICATIONS 

The NFIP encourages State and local governments to adopt sound floodplain management programs. 
To assist in this endeavor, each FIS report provides 1-percent-annual-chance floodplain data, which 
may include a combination of the following: 10-, 2-, 1-, and 0.2-percent-annual-chance flood 
elevations; delineations of 1- and 0.2-percent-annual-chance floodplains; and 1-percent-annual-
chance floodway. This information is presented on the FIRM and in many components of the FIS 
report, including Flood Profiles, Floodway Data Tables, and Summary of Stillwater Elevation 
tables. Users should reference the data presented in the FIS report as well as additional information 
that may be available at the local community map repository before making flood elevation and/or 
floodplain boundary determinations. 

 

4.1. Floodplain Boundaries 

To provide a national standard without regional discrimination, the 1-percent-annual-chance flood 
has been adopted by FEMA as the base flood for floodplain management purposes. The 0.2-percent-
annual-chance flood is employed to indicate additional areas of flood risk in the county. For the 
streams studied in detail, the 1- and 0.2-percent-annual-chance floodplain boundaries have been 
delineated using the flood elevations determined at each cross section. Between cross sections, the 
boundaries were interpolated based on data provided by the Highlands Council and Earthdata. 

 
Terrain data were developed using LiDAR data collected by the Highlands Council (2- meter post 
spacing) and Earthdata (5,000 foot flying height and 2-meter post spacing). The data have a 
fundamental vertical accuracy of 1.2 feet or better at a 95-percent confidence level. The vertical root 
mean square error is 0.6 feet (18.5 cm) when errors follow a normal distribution. 

 
On the FIRM, the 1-percent-annual-chance floodplain boundary corresponds to the boundary of the 
areas of special flood hazards (Zones A and AE), and the 0.2-percent-annual-chance floodplain 
boundary corresponds to the boundary of areas of moderate flood hazards. In cases where the 1- and 
0.2-percent-annual-chance floodplain boundaries are close together, only the 1-percent-annual-
chance floodplain boundary has been shown. Small areas within the floodplain boundaries may lie 
above the flood elevations but cannot be shown due to limitations of the map scale and/or lack of 
detailed topographic data. 

 
For the streams studied by approximate methods, only the 1-percent-annual-chance floodplain 
boundary is shown on the FIRM. 

 

4.2. Floodways 

Encroachment on floodplains, such as artificial fill, reduces the flood-carrying capacity and increases 
flood heights, thus increasing flood hazards in areas beyond the encroachment itself. One aspect of 
floodplain management involves balancing the economic gain from floodplain development against 
the resulting increase in flood hazard. For purposes of the NFIP, the concept of a floodway is used 
as a tool to assist local communities in this aspect of floodplain management. Under this concept, 
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the area of the 1-percent-annual-chance flood is divided into a floodway and a floodway fringe. The 
floodway is the channel of a stream, plus any adjacent floodplain areas, that must be kept free of 
encroachment in order for the 1-percent-annual-chance flood to be carried without substantial 
increases in flood heights. Criteria adopted by NJDEP limit such increases in flood heights to 0.2 
foot, provided that hazardous velocities are not produced. Velocities that are greater than 10 feet per 
second within the channel and 5 feet per second on the floodplain are considered hazardous. 

 
No encroachment was attempted for cross sections at bridges or having pre-floodway condition 
velocities greater than the maximum permitted. Encroachment limits based on equal conveyance 
reduction, which would produce a 0.2 foot water rise at each of the remaining sections, were 
determined (Volume 2, Table 11). Channel and overbank velocities were checked to ensure that 
they were within the permitted maxima. If they were not, the encroachment limits were adjusted 
until the velocities were reduced below these maxima, often resulting in a water-surface increase 
of less than 0.2 foot. 

 
For all flooding sources studied in detail, the floodways presented in this (Date) countywide FIS 
were computed for certain stream segments on the basis of equal conveyance reduction from each 
side of the floodplain. Floodway widths were computed at cross sections. Between cross sections, 
the floodway boundaries were interpolated. 

 
Near the mouths of streams studied in detail, floodway computations are made without regard to 
flood elevations on the receiving water body. Therefore, “Without Floodway” elevations presented 
in Table 11 for downstream cross sections of certain studied streams are lower than the regulatory 
flood elevations in that area, which must take into account the 1-percent-annual-chance flooding due 
to backwater from other sources. 

 
Portions of the floodway for Passaic River, Pequannock River, and Pompton River extend beyond 
the county boundary. 

 
Floodways were computed for all detailed studied streams in this study except the North Branch 
Raritan River within the Borough of Mendham. No floodways were computed for streams studied 
by enhanced approximate and approximate methods. Along streams where floodways have not been 
computed, the community must ensure that the cumulative effect of development in the floodplains 
will not cause more than a 1.0-foot increase in the base flood elevations at any point within the 
county. 

 
The area between the floodway and 1-percent-annual-chance floodplain boundaries is termed the 
floodway fringe. The floodway fringe encompasses the portion of the floodplain that could be 
completely obstructed without increasing the water-surface elevation of the 1-percent-annual-chance 
flood by more than by more than 0.2 foot at any point. Typical relationships between the floodway 
and the floodway fringe and their significance to floodplain development are shown in Figure 1, 
“Floodway Schematic.” 
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Figure 1 – Floodway Schematic 
 

 
Encroachment into areas subject to inundation by floodwaters having hazardous velocities 
aggravates the risk of flood damage, and heightens potential flood hazards by further increasing 
velocities. A listing of stream velocities at selected cross sections is provided in Table 11, “Floodway 
Data.” To reduce the risk of property damage in areas where the stream velocities are high, the 
community may wish to restrict development in areas outside the floodway. 

 
 

5.0 INSURANCE APPLICATION 

 
For flood insurance rating purposes, flood insurance zone designations are assigned to a community 
based on the results of the engineering analyses. These zones are as follows: 

 
Zone A 

 
Zone A is the flood insurance rate zone that corresponds to the 1-percent-annual-chance floodplains 
that are determined in the FIS by approximate methods. Because detailed hydraulic analyses are not 
performed for such areas, no base flood elevations or depths are shown within this zone. 

 
Zone AE  

 
Zone AE is the flood insurance rate zone that corresponds to the 1-percent-annual-chance floodplains 
that are determined in the FIS by detailed methods. In most instances, whole-foot base flood elevations 
derived from the detailed hydraulic analyses are shown at selected intervals within this zone.  
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Zone X  
 

Zone X is the flood insurance rate zone that corresponds to areas outside the 0.2-percent-annual-chance 
floodplain, areas within the percent annual chance floodplain, and areas of 1-percent-annual-chance 
flooding where average depths are less than 1 foot, areas of 1-percent-annual-chance flooding where 
the contributing drainage area is less than 1 square mile, and areas protected from the 1-percent-annual-
chance flood by levees. No base flood elevations or depths are shown within this zone. 

 
 
6.0 FLOOD INSURANCE RATE MAP 

 
The FIRM is designed for flood insurance and floodplain management applications. 
 
For flood insurance applications, the map designates flood insurance rate zones as described in 
Section 5.0 and, in the 1-percent-annual-chance floodplains that were studied by detailed methods, 
shows selected whole-foot base flood elevations or average depths. Insurance agents use the zones 
and base flood elevations in conjunction with information on structures and their contents to assign 
premium rates for flood insurance policies. 

 
For floodplain management applications, the FIRM shows by tints, screens, and symbols, the 1- and 
0.2-percent-annual-chance floodplains. On selected FIRM panels, floodways and the locations of 
selected cross sections used in the hydraulic analyses and floodway computations are shown where 
applicable.  

 
The current FIRM presents flooding information for the entire geographic area of Morris County. 
Previously, separate FIRM panels were prepared for each identified floodprone incorporated 
community and for the unincorporated areas of the county. Historical data relating to the maps 
prepared for each community are presented in Table 10, “Community Map History.” 

 

7.0 OTHER STUDIES 

 
FISs for Essex County (All Jurisdictions) went preliminary on May 30, 2014, and Somerset County 
(All Jurisdictions) went preliminary on June 30, 2014. Passaic County (All Jurisdictions) and Union 
County (All Jurisdictions) are currently undergoing revisions. FISs for Warren County (All 
Jurisdictions) went effective on September 29, 2011; Sussex County (All Jurisdictions) went 
effective on September 29, 2011; and Hunterdon County (All Jurisdictions) went effective on  
May 2, 2012. 

 
Information pertaining to revised and unrevised flood hazards for each jurisdiction within Morris 
County has been compiled into the FIS. Therefore, this FIS supersedes all previously printed FIS 
reports, FIRM panels, and/or Flood Boundary and Floodway Map (FBFM) panels for all the 
incorporated areas and unincorporated jurisdictions within Morris County, and should be considered 
authoritative for the purposes of the NFIP. 

 
This is a multi-volume FIS. Each volume may be revised separately, in which case it supersedes the 
previously printed volume. Users should refer to the Table of Contents in Volume 1 for the current 
effective date of each volume; volume bearing these dates contain the most up-to-date flood hazard 
data. 
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8.0 LOCATION OF DATA 

 
Information concerning the pertinent data used in the preparation of this study can be obtained by 
contacting the Federal Insurance and Mitigation Division, FEMA Region II, 26 Federal Plaza, 
Room 1351, New York, NY, 10278. 

 
Contact the FEMA Map Information eXchange (FMIX) at 1-877-FEMA-MAP (1-877-336-2627) 
for information on available products associated with this FIS. Available products may include 
previously issued Letters of Map Change, an FIS report, and/or digital versions of the FIRM. FMIX 
may also be reached by fax at 1-800-358-9620 and its website at http://www.msc.fema.gov. 
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NAME 
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IDENTIFICATION 

FLOOD HAZARD 
BOUNDARY MAP 
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FIRM 
EFFECTIVE DATE 

 

FIRM 
REVISION DATE(S) 

 
Boonton, Town of 

Boonton, Township of 

Butler, Borough of 

Chatham, Borough of 

Chatham, Township of  

Chester, Borough of1 

Chester, Township of 

Denville, Township of 

 
May 28, 1974 

 

 
May 31, 1974 

 
 

February 1, 1974 
 
 

June 1, 1973 
 
 

July 27, 1973 
 

 
N/A 

 
 

December 6, 1974 
 

 
June 26, 1971 

 
June 4, 1976 

 
 

None 
 

 
April 30, 1976 

 

 
None 

 

 
July 23, 1976 

 
 

None 
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May 15, 1980 
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April 17, 1985 

 
 

April 17, 1985 
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COMMUNITY 
NAME 

 

INITIAL 
IDENTIFICATION 

FLOOD HAZARD 
BOUNDARY MAP 

REVISION DATE(S) 

 

FIRM 
EFFECTIVE DATE 

 

FIRM 
REVISION DATE(S) 

Dover, Town of 
 

 
East Hanover, Township of  

Florham Park, Borough of 

Hanover, Township of 

Harding, Township of 

Jefferson, Township of  

Kinnelon, Borough of 

Lincoln Park, Borough of 

March 16, 1973 
 

 
August 31, 1973 

 

 
June 28, 1974 

 

 
December 21, 1973 

 

 
April 12, 1974 

 

 
October 25, 1974 

 

 
None 

 
 

September 15, 1971 

July 9, 1976 
 

 
None 

 

 
June 4, 1976 

 

 
January 3, 1975 

 

 
February 20, 1976 

 

 
June 18, 1976 

 
 

None 
 
 

None 

September 5, 1979 
 

 
April 16, 1979 

 

 
September 14, 1979 

 
 

December 1, 1977 
 

 
March 15, 1982 

 

 
July 5, 1983 

 

 
None 

 
 

September 15, 1971 

February 4, 1987 
July 4, 1989 

 

April 1, 1983 
January 17, 1986 

June 6, 2001 
 

March 1, 1984 

June 6, 2001 
December 20, 2002 

 
March 5, 1982 
June 6, 2001 

 
March 1, 1984 

December 6, 2001 
 

 
None 

 

 

July 1, 1974 

August 5, 1976 
August 19, 1986 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 

 
 

MORRIS COUNTY, NJ 
(ALL JURISDICTIONS) 
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MORRIS COUNTY, NJ 
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INITIAL 
IDENTIFICATION 

FLOOD HAZARD 
BOUNDARY MAP 
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FIRM 
EFFECTIVE DATE 

 

FIRM 
REVISION DATE(S) 

 
 

Long Hill, Township of 

Madison, Borough of 

Mendham, Borough of 

Mendham, Township of 

Mine Hill, Township of 

Montville, Township of 

Morris Plains, Borough of 

 
 

February 15, 1974 
 

 
July 16, 1979 

 

 
January 31, 1975 

 

 
September 17, 1976 

 

 
January 7, 1977 

 

 
December 28, 1973 

 

 
June 28, 1974 

 
 

None 
 

 
None 

 
 

None 
  
 

December 15, 1978 
 
 

None 
 

 
August 13, 1976 

 

 
July 2, 1976 

 
 

October 14, 1977 
 

 
July 16, 1979 

 

 
November 4, 1992 

 

 
July 5, 1982 

 

 
September 10, 1982 

 

 
February 15, 1980 

 

 
June 1, 1981 

 
 

September 21, 2001 
 

March 15, 1984 
April 15, 2002 

 

 
None 

 
 

None 
 

 
May 3, 1993 

 

 
August 19, 1985 

 

 
June 5, 2000 
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FIRM 
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FIRM 
REVISION DATE(S) 

 
 

Morris, Township of 

Morristown, Town of  

Mount Arlington, Borough of 

Mount Olive, Township of  

Mountain Lakes, Borough of1 

Netcong, Borough of 

Parsippany-Troy Hills, 
Township of 
 

 
Pequannock, Township of 

 
 

May 31, 1974 
 

 
February 1, 1974 

 

 
April 11, 1975 

 
 

January 16, 1974 
 

 
None 

 
 

May 3, 1974 
 
 
 

June 21, 1974 
 
 

May 21, 1971 

 
 

August 20, 1976 
 

 
November 26, 1976 

 

 
None 

 
 

March 19, 1976 
 

 
None 

 
 

March 19, 1976 
 
 
 

January 2, 1976 
 
 

None 

 

 
 

June 1, 1981 
 

 
May 19, 1981 

 

 
October 26, 1979 

 
 

May 15, 1985 
 

 
None 

 
 

August 2, 1982 
 
 
 

February 19, 1986 
 
 

May 21, 1971 

 
 

None 
 

 
July 3, 1986 

 

 
None 

 
 

None 
 

 
None 

 
 

None 
 
 
 

None 
 

July 1, 1974 
September 3, 1976 

July 3, 1986 
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Randolph, Township of 

Riverdale, Borough of 

Rockaway, Borough of 

Rockaway, Township of 

Roxbury, Township of  

Victory Gardens, Borough of 

Washington, Township of 

Wharton, Borough of 

 
 

February 15, 1974 
 

 
May 31, 1974 

 

 
September 3, 1971 

 

 
January 4, 1974 

 

 
March 29, 1974 

 

 
None 

 
 

January 9, 1974 
 

 
March 3, 1974 

 
 

None 
 

 
March 19, 1976 

 

 
None 

 

 
None 

 

 
August 6, 1976 

 

 
None 

 
 

June 4, 1976 
 

 
April 16, 1976 

 
 

December 18, 1979 
 

 
October 15, 1985 

 

 
September 3, 1971 

 

 
November 15, 1979 

 

 
December 15, 1982 

 

 
None 

 
 

June 5, 1985 
 

 
February 19, 1987 

 
 

June 18, 1987 
 

 
None 

 
July 1, 1974 

September 29, 1975 
June 19, 1985 

 
September 18, 1986 

 

 
None 

 

 
None 

 
 

None 
 
 

None 
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