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BOSWELL MCCLAVE ENGINEERIG _ ENGINEERS & SURVEYORS & FLANNERS & SCIENTISTS

1920 40 330 PhII]Ips Avenue- PD Box 3152 - South Hackensack N.J. OTSOE 1722 (201)641-0770 « Fax (20‘1)641 1831

November 7, 2011

The Honorable Mayor and Council
Borough of Westwood

101 Washington Avenue
Westwood, New Jersey 07675

Re:

Woodcliff Lake‘and Oradell Reservoirs
Borough of Westw
Bergen County, Ne

 No. WW- 532

It is to be noted, in addition to the above services, we have reviewed Federal Emergency
Management Agency (FEMA) flood maps of the Pascack Brook and a 1977 study by the Army
Corps of Engineers (ACOE), and have performed an independent analysis of the Pascack Brook
flooding. The analysis included a review of the United States Geological Survey (USGS) flood
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data and routing computations for recent floods through the Woodcliff Lake Reservoir. We also
analyzed options to improve the attenuation effect of the Woodcliff Lake Reservoir.

1. MEETING

We held two (2) presentation meetings with United Water4
meetings took place at the United Water office in Haworﬂ1

during Tropical Storm Floyd on September 16, 1999; a’
Hurricane Irene on August 28, 2011

of the overall capacity of these three:
information on the Woodchff Lake

e walier surface elevations of the Pascack Brook from the Woodcliff
e Westwood municipal boundary for floods of 500 cfs, 1,000 cfs,

! The water level in the reservoir is maintained at 91.0' during the winter mode operation
(September 1* through April 30™)
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Pascack Brook at Westwood (at the location of the USGS gauging station) are 1,780 cfs
and 4,400 cfs, respectively.

A comparison of the HEC-RAS data with FEMA flood panels md1cate:_uthe BS&] water
surface computations are based on different Manning's Roughness Coefficients than

those of the FEMA study. Also, the cross sections are not at the 710(:211.‘10115 as those
of the FEMA study Therefore, these computations are excluded

The extensive flooding of the Pascack Brook has bee
years ago, the ACOE conducted a fea51b1hty study to ct

asibility Study,”
, channel excavation,

Basin, New York and New Jersey
dated September 1977. The study i1
levees and floodwalls, a dlversmn P

S that were proposed in the
5) feet and pr0v1d1ng a

iced | 6ntractors and prior experience. The construction cost of such an
msta.lla_ n‘alone would amount to over $250 million dollars. This construction cost
estimate’does not include the cost of easement acquisition, and engineering and
permitting fees.
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3. UNITED WATER OPERATION PROCEDURES FOR THE WOODCLIFF LAKE AND ORADELL
RESERVOIRS

The Woodcliff Lake Reservoir operation consists of a summer mode and-a:winter mode.
In the summer mode, which extends from May 1* through August 3 * the gates (two
gates each 65' long) are set at elevation 95'. The dry weather floWw

During winter mode operation w
the gates are lowered to elevation 9

23.16" the invert of the sluice gates is at elevation 2.67", and the
The normal Water level of the Oradell Reservoir is at

Woodcliff Lake Reservoir are included in Appendix ¥D.” Also included in this Appendix
are relevant engineering data for the Woodcliff Lake Reservoir Dam.
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NJDEP OPERATING PERMITS FOR THE WOODCLIFF LAKE RESERVOIR

Appendix “E” provides the NJDEP Water Allocation Permit for the Wo dcliff Lake

water budget and safe yield analysis, it has b :
reservoir has to be maintained at 95.0" elevation in
their customers.

meeftthe summer demands of

INDEPENDENT ANALYSIS

adverse downstream

To determine whether or not the W’ ake, Reservmr has 4

Appendix “F” includes peak flood data of the USGS gauging stations of the

" Pascack Brook at Park Ridge, Hillsdale and Westwood. The drainage area of the
Pascack Brook at these stations are 13.4, 20.7 and 29.6 square miles, respectively,
The data indicates floods exceeding 1,500 cfs which occurred five (5) times in
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Park Ridge; however, only three (3) times in Hillsdale since Tropical Storm Floyd
in 1999. This flooding information is worth noting, considering that the drainage
area of the Pascack Brook is over 1.5 times larger in Hillsdale than in Park Ridge.
The explanation of this unusual behavior is the attenuation effegct:ofithe Woodcliff
Lake Reservoir. N

four (4) times from 1999 to 2000. However thi -year alone, ther +
four (4) major floods, including those on M ch‘6th 7th April 12"
Hurricane Irene on August 28",

II. DEVELOP DISCHARGE - DRAINAGE..

Using the annual flood data in Appendix :
discharges at the Westwood gaugl_ng statlon VS, ;
also included in Appendix

| sElale stations, respectively. The above relation

Q~ A

ation, we then calculated discharges at Westwood using
Rldge station (13.4 mi ? drainage area)

Quw = Qpr (29.6/13.4) %57

‘Quw and Qy, represent flood discharges at Westwood and Park Ridge,
tively. The above equation simplifies as:

Qw=1.7 Qpr

BOSWELL

ENGINEERING




The Honorable Mayor and Council
November 7, 2011

Page 7

II1.

Table 1 lists measured discharges at the USGS Park Ridge and Westwood

gauging stations for annual floods since Tropical Storm Floyd in 1999. Also
listed on this table are the flood discharges at Westwood calcul using the
above equation.’"? This table indicates that the measured flo ‘

of Park Ridge with a drainage area of 45% as
clearly indicates that the Woodcliff Lake Rese

obtained real time stream flow data at Park Ridge:
Appendix “G” includes flpod stage and flood disc
120-day period prior to Oc m
hydrographs, we focused om;

Appendix “G,” show peak dlsélzarges f
Westwood during the June 23rd i

‘at the Woodcliff Lake Reservoir. Then we
1¢ reservoir using the United Water stage-storage-
ims for the reservoir. Routing computations for the June 23"

5 ppendix “H,” show peak inflow and outflow discharges of
fespectlvely. Thus, our computations demonstrate that
loliff Lake Reservoir did not agpravate flooding downstream. Rather, it
5+% atfenuatmn in the flood peak during the June 23 storm. The
ns for the July 8™ flood also show peak inflow—outflow discharges of
1,599 cfsiand 1,580 cfs, respectively.

(UNote that the DEP's 1997 Technical Manual for Land Use Regulation Program has a similar formula,

however, with a 0.75 exponent which is less conservative than ours,
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IV. SUGGESTED QPERATIONAL MODIFICATIONS OF FLOOD (GATES

To determine if further flow attenuation can be achieved through operational
modification of the gates, we examined the following options

A. Operating one (1) gate at a time.

Lowering the water surface elevation to 93.0 before a

and storing

1evel behind the dam by 0.18' (2"+)

3, 119 cfs while raising the -
incremental reduction for the July g

e 23m storm

higa gs in summer mode has an insignificant effect on
ischarge for large floods.

sifevel to 93.0' before a storm.

optioii provides an additional 342+ acre-feet of retention storage from
ation 93.0' to elevation 95.0' before the gates are opened to relieve the
. Routing computations for this case indicate a peak discharge of
16+ cfs and 513 cfs during the June 23™ and July 8" storms,
espectively. Thus, the computations reveal that lowering the reservoir by
2' before a storm and opening one (1) gate above elevation 95.0' produces
an insignificant incremental attenuation in the peak discharge from the
reservoir during very large floods; however, a marked reduction during
moderate floods. Table 2 also summarizes the computation resulis for this
case.
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C. Lowering the water level to 91.0',

This optlon basically entails lowering the water level t0:91:0; before a
storm arrives and retaining the water elevation to 950 before the gaies are
operated. In this option, approximately 671 acre-feet:of water is stored

ear+ frequency. As such, the
1d be due to the runoff from

Hormoz Pazwash, Ph.D., P.E., D.WRE

111107JMPL1.BOC
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