APPENDIX II

EVALUATION OF WAVE DATA OBTAINED
FROM A NON-DIRECTIONAL WAVE GAGE
LOCATED AT THE MOUTH OF THE
SAUGUS RIVER IN REVERE, MASSACHUSETTS

JULY 1993




TABLE OF CONTENTS

Para. Title Page
1 Purpose 1
2 - 8iting of the Wave Gage :
3 Reasons for Installing the Gage 1
4 ﬁage Gage Installation and History 2
5 Review of the Wave Gage Records 2

and Observations
6 Conclusions 3

7 Recommendations 3

LIST OF FIGURES

Fiqure No. Title Follows Page

1 General Plan Showing Approximate 3
Location of Wave Gage

ATTACHMENTS

A Listing of Wave Height, Period and Water A-1
Depth from October 28, 1991 at 3:00 p.m. Thru

to April 30, 1992 at 9:00 p.m. A-12

B Time-Series Plots of Significant Wave B-1
Heights from October 28, 1991 to Thru

April 30, 1992 B-6

c Time-Series Plots of Peak Wave Periods c-1
from October 28, 1991 to April 30, 1992 Thru

Cc-6

D Time-Series, Plots of Water Depth from D-1
October 28, 1991 to April 30, 1992 Thru

D-6



Evaluation of Wave Data
Obtained from a Non-Directional Wave
Gage Located at the Mouth of the Saugus River

1. Purpose

This report presents the results of wave gage data obtained
by the Coastal Engineering Research Center, Waterways Experiment
Station, for the New England Division. The information herein
should be used as a supplement to the Saugus River and
Tributaries, Lynn, Malden, Revere and Saugqus, Massachusetts
Flood Damage Reduction Project Volume 2, Appendix B Summary of
Locally Generated Wave Results, page B-67; and as support for
Water Control Division, Hydraulics and Water Quality Branch’s
part of the General Design Memorandum for the proposed Saugus
River Flood Reduction Project. It is intended to help provide
assistance in understanding the wave climate at the site of the
tidal gate structure for the proposed project.

2. Siting of the Wave Gage

The general description of the Saugus River watershed and
surrounding area is presented in the above referenced, Volume
2. The wave gage was established in the existing ship channel,
about 200 feet southeast of the Lynn Fishing Pier, and about 500
feet northeast of the Point of Pines Yacht Club (see Figure 1).
This approximates the location of the tidal gate structure of
the proposed Saugus River Flood Reduction Project. It is
sheltered by Lynn Harbor to the north, Point of Pines to the
south, and the Nahant Causeway to the northeast and east. Wave
generation is both fetch limited due to these sheltering
features and depth limited because of the tidal flats to the
northeast and east.

3. Reasons for Installing the Gage

During September 1990, the Committee on Tidal Hydraulics
held its 99th meeting at NED. At that time NED invited this
committee to review the proposed Saugus River Flood Reduction
Project and make comments and "any suggestions, big or small, to
improve project design". Of the several suggested improvements
included in its November 21, 1990 memorandum to NED, one was
that a wave gage be deployed near the mouth of the Saugus River.

The Committee on Tidal Hydraulics recommended that wave data
(to include wave direction, amplitude, and period) be collected
in the vicinity of the floodgate structure for this proposed
project. They stated that this information would be "quite
valuable for design of the structure, evaluating navigability,
and analyzing sediment transport patterns." The Committee,
recognizing that obtaining directional wave data might delay
this proposed project, stated that an "acceptable alternative"
would be to deploy a single non-directional wave gage.
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4. Wave Gage Installation and History

NED contracted with the Coastal Engineering Research Center
(CERC), CEWES-CD-P, to install a non-directional wave gage near
the site of the proposed floodgate structure. Because this was
an internally recording device, arrangements were made with CERC
to make two additional site visits within the six month
deployment period of this gage in order to recover the
internally recorded data.

The gage was installed in December 1990 in the ship channel
near the site of the existing navigation channel marker RN-10 at
state coordinates (NAD 1927) N526320, E744760. It was set in
about 14 feet of water and the device was calibrated to make a
wave record every three hours.

CERC made two retrievals of the raw data. However, because
of a manufacturer’s defect in the equipment it was unable to
convert the machine readings into usable information. This
initial effort was abandoned and the gage removed from the site
in May 1991.

A new gage was reinstalled at about the same location in
time for the 1991-92 winter storm season. This device was a
digi-quartz pressure gage connected to shore using an armored

electrical cable. Then, via telephone, the wave information was -

transmitted directly to CERC’s computer that automatically
performed quality control checks and data analysis. This gage
was set in approximately 14 feet of water and collected a wave
record every three hours. Data collection began at 3:00 p.m. on
October 28, 1991 and was discontinued at 9:00 p.m. on April 30,
1992.

5. Review of the Wave Gage Records and Observations

Inspection of the wave gage records from CERC (copies are
attached at the end of this report) reveals no significant waves
being generated in the Saugus River at the site of the wave gage
during the period of record. This was true even during
significant storm periods. The wave gage was in place during
the "Halloween" storm of October 1991. This storm is considered
one the worst Northeasters on record, lasting over 114 hours and
generating 12 meter high waves in the open ocean. Although 3+
meter waves were carried into Broad Sound from Massachusetts
Bay, the gage showed no significant waves made their way into
the Saugus River. The maximum significant wave (Hmo) recorded
during this Oct. 91 storm was 0.17 meters (0.6 ft) with a water
depth of 8.5 meters (27.9 ft) and a wave period of 14.3 seconds.
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6. Conclusions

generation is restricted appear valid. Neither the October 1991
event nor the December 1991 or January 1992 lesser storms
produced any significant waves in this area. 1t would appear
that a complex wave refraction and defraction environment exists
which produces small amplitude poorly defined waves for storm

Paragraph 1. above. Conversely, it would appear reasonable to
assume from this data that the Previously published design wave
recommendations are acceptable.

7. Recommendations

The wave information published in the report referenced in
Paragraph 1. above, Table 22, is valid for an Hmo = 2.4 ft at
the floodgate structure; and, for design, the maximum SPN wave
heights along this structure would be H10% = 1.27Hmo = 3.0 ft to
No more than H1% = 1.¢7 Hmo = 4.0 ft,
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ATTACHMENT A

LISTING OF WAVE HEIGHT, PERIOD AND
WATER DEPTH FROM OCTOBER 28, 1991
AT 3:00 P.M. TO APRIL 30, 1992 AT 9:00 P.M.

Wave Height - Hmo = Four times the square root of the wave
energy in a record (Shore Protection Manual (SPM) Volume IT,

Page 5)

Wave Period - Tp = The inverse of the value of the frequency
band with the highest energy (SPM, Volume II, Page 814)

Water Depth = Depth to sea floor at sensor location
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10 28 91 1800
10 28 91 2100
10 29 91 0
10 2% %1 300
10 29 81 600
10 29 91 900
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10 29 91 2100
10 30 91 0
10 30 91 300
10 30 91 600
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11 2 81 300
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0.06
0.02
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0.01

.01
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ATTACHMENT B

TIME-SERIES PLOTS OF SIGNIFICANT
WAVE HEIGHTS FROM OCTOBER 28, 1991
TO APRIL 30, 1992
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ATTACHMENT C

TIME-SERIES PLOTS OF PEAK WAVE PERIODS
FROM OCTOBER 28, 1991 to APRIL 30, 1992
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