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NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program have established repositories of flood
hazard data for floodplain management and flood insurance purposes. This Flood Insurance Study (FIS)
may not contain all data available within the repository. It is advisable to contact the community
repository for any additional data.

Selected Flood Insurance Rate Map panels for the community contain information that was previously
shown separately on the corresponding Flood Boundary and Floodway Map panels (e.g., floodways, cross
sections). In addition, former flood hazard zone designations have been changed as follows:

Old Zone New Zone

Al through A30 AE

V1 through V30 VE
B X
C X

Part or all of this Flood Insurance Study may be revised and republished at any time. In addition, part of
this Flood Insurance Study may be revised by the Letter of Map Revision process, which does not involve
republication or redistribution of the Flood Insurance Study. It is, therefore, the responsibility of the user
to consult with community officials and to check the community repository to obtain the most current
Flood Insurance Study components.

Initial Countywide FIS Effective Date: July 17, 2012
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FLOOD INSURANCE STUDY
PLYMOUTH COUNTY, MASSACHUSETTS (ALL JURISDICTIONS)

1.0 INTRODUCTION

11 Purpose of Study

This Flood Insurance Study (FIS) revises and updates information on the existence and
severity of flood hazards in the geographic area of Plymouth County, including the City
of Brockton and the Towns of Abington, Bridgewater, Carver, Duxbury, East
Bridgewater, Halifax, Hanover, Hanson, Hingham, Hull, Kingston, Lakeville, Marion,
Marshfield, Mattapoisett, Middleborough, Norwell, Pembroke, Plymouth, Plympton,
Rochester, Rockland, Scituate, Wareham, West Bridgewater, and Whitman (referred to
collectively herein as Plymouth County), and aids in the administration of the National
Flood Insurance Act of 1968 and the Flood Disaster Protection Act of 1973. This study
has developed flood-risk data for various areas of the community that will be used to
establish actuaria 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 redtrictive criteria take precedence, and the State (or other
jurisdictional agency) will be able to explain them.

12 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.

This FIS was prepared to include the unincorporated areas of, and incorporated
communities within, Plymouth County in a countywide format. Information on the
authority and acknowledgements for each jurisdiction included in this countywide FIS, as
compiled from their previously printed FIS reports, is shown below:

Abington, Town of: The hydrologic and hydraulic analyses for the
original study were prepared by Camp, Dresser,
& McKee, Inc., (CDM) for the Federd
Emergency Management Agency (FEMA),
under Contract No. H-3861. This work was
completed in September 1977. In the June 2,
1993 study, the hydrologic and hydraulic
analyses for the Stream River were prepared by
Green Internationa Affiliates, Inc., for FEMA,
under contract No. EMW-89-C-2820, GIA
Project No. 8903. This work was completed in
December 1990.

Bridgewater, Town of For the origina November 17, 1981 FIS, and
May 17, 1982 Flood Insurance Rate Map



Bridgewater, Town of - continued

Brockton, City of

Carver, Town of

Duxbury, Town of

(FIRM), the hydrologic and hydraulic analyses
were prepared by Sverdrup &

Parcel and Associates, Inc., for FEMA, under
Contract No. H-403F. This work, which was
completed in March 1978, covered all
significant flooding sources in the Town of
Bridgewater. For the September 8, 1999 FIS,
the hydraulic analyses for a portion of Taunton
River, Town River, and Matfield River and the
hydrologic and hydraulic analyses for Sawmill
Brook and Tributary A to Sawmill Brook were
prepared by Green International Affiliates, Inc.
for FEMA under Contract No. EMW-93-C-4144
(Task #17). This work was completed in
November 1996.

The hydrologic and hydraulic analyses for the
September 1978 study were performed by CDM
for the Federal Insurance Administration (FIA)
under Contract No. H-3861. This work, which
was completed in August 1977, covered all
significant flooding sources in the City of
Brockton.

All field survey data for the September 1978
study were collected and compiled by Harry R.
Feldman, Incorporated, under subcontract to
CDM.

The hydrologic and hydraulic analyses for the
January 19, 1982 study were prepared by PIR
Consulting Engineers for FEMA, under Contract
No. H-4795. This work was completed in July
1980.

The origina hydrologic and hydraulic analyses
were prepared by the U.S. Army Corps of
Engineers (USACE) for FEMA, under Inter-
Agency Agreement No. IAA-H-02-73 and |AA-
H-19-74, Project Order No. 13 and 15,
respectively. For the May 15, 1986 FIS, the
hydrologic and hydraulic analyses were updated
by PRC Harris for FEMA, under contract No.
MO010. This work was completed in May 1983.
For the May 17, 2005 study, the hydrologic and
hydraulic analyses for Massachusetts Bay,
Duxbury Bay, and Kingston Bay were prepared
by ENSR for FEMA, under Contract No. EMW-
95-C4783. This work was completed in July
2001.



East Bridgewater, Town of

Halifax, Town of

Hanover, Town of

Hanson, Town of

Hingham, Town of

Hull, Town of

Kingston, Town of

Lakeville, Town of

The hydrologic and hydraulic analyses for the
January 2, 1981 study were prepared by
Sverdrup and Parcel and Associates, Inc., for the
FIA under contract No. H-4037. This work,
which was completed in November 1977,
covered all significant flooding sources in the
Town of East Bridgewater.

The hydrologic and hydraulic analyses for the
January 5, 1982 study were performed by PJR
Consulting Engineers for FEMA, under Contract
No. H-4795. This work was completed in March
1980.

The hydrologic and hydraulic analyses for the
June 15, 1982 study were performed by PJR
Consulting Engineers for FEMA, under Contract
No. H-4795. This work was completed in July
1980.

The hydrologic and hydraulic analyses for the
December 18, 1986 study were prepared by
CDM for FEMA, under Contract No. EM\W-94-
C-1601. This work was completed in June 1985.
The original hydrologic and hydraulic analyses
were performed by PJR Consulting Engineers
for FEMA. The original work was completed in
December 1979.

The hydrologic and hydraulic analyses for the
June 3, 1986 study were prepared by PRC Harris
for FEMA, under Contract No. H-4776. This
work was completed in July 1983.

The hydrologic and hydraulic analyses for the
November 2, 1982 study were performed by
Harris Toups Associates for FEMA, under
Contract No. H-4776. This work was completed
in April 1980.

The hydrologic and hydraulic analyses in the
February 5, 1985 study were performed by PRC
Harris for FEMA, under Contract No. H-4776
(completed in June 1980) and under Contract
Modification No. MO010. This work was
completed in May 1983.

The hydrologic and hydraulic analyses for the
May 15, 1984 study represent a revision of the
original analyses prepared by Sverdrup and
Parcel and Associates, Inc. for FEMA, under
Contract No. H-4037. The hydrologic and



Lakeville, Town of - continued

Marion, Town of

Marshfield, Town of

Mattapoi sett, Town of

Middleborough, Town of

hydraulic analyses in the 1984 updated version
were prepared by Dewberry & Davis under
Contract No. H-4037.

The hydrologic and hydraulic analyses in the
1984 updated verson were prepared by
Dewberry & Davis under agreement with the
FEMA. Thiswork was completed August 1982.

The hydrologic and hydraulic analyses for the
February 17, 1988 study represent a revision of
the original analyses prepared by the New
England Division of the USACE for FEMA. The
work for the origina study was completed in
May 1979. The hydrologic and hydraulic
analyses in the 1988 updated version were also
prepared by the New England Division of the
USACE, under Inter-Agency Agreement No.
EMW-E-0941. This work was completed
October 1985.

For the origina July 3, 1986, FIS (hereinafter
referred to as the 1986 FIS), the hydrologic and
hydraulic analyses were prepared by PRC Harris
for FEMA, under Contract No. H-4776. This
work was completed in June 1983.

For the June 16, 2006 revision, the hydrologic
and hydraulic analyses for the entire shoreline of
Massachusetts Bay and Duxbury Bay were
prepared by ENSR for FEMA, under Contract
No. EMW-95-C4783. This work was completed
in July 2001.

The hydrologic and hydraulic analyses for the
July 2, 1987 study represent a revision of the
original analyses prepared by the New England
Division of the USACE for FEMA. The work
for the original study was completed in May
1979. The hydrologic and hydraulic analyses in
the July 1987 updated version were also
prepared by the New England Division of the
USACE, under Inter-Agency Agreement No.
EMW-E-0941. This work was completed
October 1985.

The hydrologic and hydraulic analyses in the
February 1, 1983 study represent arevision of
the original analyses by Sverdrup and Parcel and
Associates for FEMA, under Contract No. H-
4306. The



Middleborough, Town of - continued

Norwell, Town of

Pembroke, Town of

Plymouth, Town of

Plympton, Town of

Rochester, Town of

Rockland, Town of

hydrologic and hydraulic analyses in the updated
study were computed by Dewberry and Davisin
August 1982.

The hydrologic and hydraulic analyses for the
January 19, 1982 study were prepared by PIR
Consulting Engineers for FEMA, under Contract
No. H-4795. This work was completed in July
1980.

The hydrologic and hydraulic analyses for the
February 1982 study were performed by CDM,
for the FIA, under Contract No. H-3861. This
work, which was completed in January 1978,
covered dl significant flooding sources affecting
the Town of Pembroke.

The hydrologic and hydraulic analyses for the
July 17, 1986 study were prepared by PRC
Harris, Inc., for FEMA, under Contract No. H-
4776. Thiswork was completed in June 1983.

For the December 19, 2006 study, the
hydrologic and hydraulic analyses for the entire
shorelines of Cape Cod Bay, Kingston Bay,
Massachusetts Bay, Plymouth Bay, and
Plymouth Harbor were prepared by ENSR
International for FEMA, under Contract No.
EMB-96-C0O0404. This work was completed in
March 2002.

The hydrologic and hydraulic analyses for the
January 5, 1982 study were performed by PIR
Consulting Engineers for FEMA, under Contract
No. H-4795. This work was completed in March
1980.

The hydrologic and hydraulic analyses for the
January 5, 1982 study were prepared by PIR
Consulting Engineers for FEMA, under Contract
No. H-4795. This work was completed in May
1980.

The hydrologic and hydraulic analyses for the
January 19, 1982 study were prepared by PIR
Consulting Engineers for FEMA, under Contract

No. H-4795. This work was completed in March
1980.



Scituate, Town of For the origina FIS, the analyses were
performed by the New England Division of the
USACE, for FEMA. The origina work was
completed in August 1975. For the September
29, 1986, FIS, and July 2, 1992 FIRM, the
hydrologic and hydraulic analyses were prepared
by PRC Engineering for FEMA, under Contract
No. H-4776. This work was completed in
August 1983.

For the October 16, 2003 revision, the
hydrologic and hydraulic analyses for
Massachusetts Bay were prepared by ENSR for
FEMA, under Contract No. EMW-95-C-4783,
and by Chas. H. Sells, Inc., under contract with
ENSR, CHS Project No. 95-534. This work was
completed in February 1999.

West Bridgewater, Town of The hydrologic and hydraulic analyses for the
December 15, 1981 study were performed by
Sverdrup & Parcel and Associates, Inc., for
FEMA, under Contract No. H-4037. This study
was completed in March 1979.

Wareham, Town of The hydrologic and hydraulic analyses for the
August 4, 1987 study represent a revision of the
original analyses prepared by the New England
Division of the USACE for FEMA. The work
for the original study was completed in May
1979. The hydrologic and hydraulic analyses in
the August 14, 1987 version were also prepared
by the New England Division of the USACE,
under Inter-Agency Agreement No. FMW-E-
0941. Thiswork was completed October 1985.

Whitman, Town of The hydrologic and hydraulic analyses for the
January 2, 1981 study were prepared by PIR
Consulting Engineers for the FIA, under
Contract No. H-4795. This work was completed
in January 1980.

For this countywide FIS, coastal hydrologic and hydraulic analyses for the Towns of
Hingham, Hull, Marion, Mattapoisett, and Wareham were prepared by CDM for FEMA,
under Contract No. EME-2003-C0O-0340, and by Ocean and Coastal Consultants, Inc. for
CDM, under Contract No. 2809-999-003-CS. This study was completed March 28, 2008.

Base map information shown on this FIRM was derived from digital orthophotography.
Base map files were provided in digital form by Massachusetts Geographic Information
System (MassGIS). Ortho imagery was produced at a scae of 1:5000. Aerid
photography is dated April 2005. The projection used in the preparation of this map was
Massachusetts State Plane mainland zone (FIPSZONE2001). The horizontal datum was
NADB83, GRS1980 spheroid.



1.3 Coordination

An initial Consultation Coordination Officer (CCO) meeting is held typicaly with
representatives of FEMA and the communities to explain the nature and purpose of aFIS
and to identify the streams to be studied by detailed methods. A final CCO meeting is
held typically with representatives of FEMA and the communities to review the results of

the FIS.

The dates of the initial, intermediate and final CCO meetings held for the incorporated
communities within Plymouth County are shown in Table 1, “CCO Meeting Dates for
Pre-countywide FIS.”

TABLE 1 -CCO MEETING DATES FOR PRE-COUNTYWIDE FIS

Community Name
Town of Abington

Town of Bridgewater

City of Brockton
Town of Carver
Town of Duxbury

Town of East Bridgewater

Town of Halifax
Town of Hanover
Town of Hanson
Town of Hingham
Town of Hull

Town of Kingston
Town of Lakeville
Town of Marion
Town of Marshfield

Town of Mattapoi sett
Town of Middleborough
Town of Norwell

Town of Pembroke
Town of Plymouth
Town of Plympton
Town of Rochester
Town of Rockland

Initial CCO Date
August 26, 1975

*
May 1976
January 23, 1997
August 26, 1975
March 1978
May 3, 1978
September 29, 1994
May 1976
March 1978

*
April 1984
March 22, 1978
March 29, 1978
March 1978
May 1976
August 18, 1983
May 2, 1978
September 29, 1994
August 18, 1983
May 1976
March 1978
September 22, 1975
March 27, 1978
March 1978
March 1978
March 1978

Intermediate CCO Date

Final CCO Date

*

*

*

*
April 19, 1977

*

*

*
November 21, 1977

*

*

*
March 12, 1980

*
July 15, 1983
December 2, 1977

*
June 23, 1983

*

*

January 12, 1978

*
July 12, 1977
*
*

*

January 22, 1980

September 20, 1976
November 7, 1991
December 2, 1980
August 3, 1998
April 2, 1978
August 11, 1981
August 6, 1984
August 31, 2004
February 25, 1980
October 21, 1980
May 18, 1981
February 4, 1986
November 20, 1984
April 28, 1982
September 25, 1984
October 30, 1978
September 30, 1986
June 17, 1985

*
August 19, 1986
August 11, 1981
August 12, 1981
June 26, 1978
December 12, 1984
January 20, 1981
March 16, 1981
January 8, 1981



TABLE 1—CCO MEETING DATES FOR PRE-COUNTYWIDE FIS —cont'd

Town of Scituate April 17,1978 * June 15, 1985
October 4, 1994 March 10, 1998 October 4, 2000
Town of West Bridgewater May 1976 February 28, 1979 May 12, 1980
Town of Wareham August 18, 1983 * October 7, 1986
Town of Whitman March 1978 * July 24, 1980

*|nformation not available
#Community notified by FEMA vialetter

The results of the study were reviewed at the final CCO meetings held on June 24th
through June 26", 2008, and was attended by representatives of FEMA, Regional
Management Center for Region 1 (RMC1), Massachusetts Department of Conservation
and Recreation (MA DCR), Coldwell Banker Residential Brokerage (CBRB), the
Southeastern Regional Planning and Economic Development District (SRPEDD) and
representatives from the City of Brockton, and the Towns of Duxbury, Halifax, Hingham,
Rockland, Plymouth, Scituate, and Wareham. All problems raised at that meeting have
been addressed in this study.

2.0 AREA STUDIED

21

Scope of Study

This FIS report covers the geographic area of Plymouth County, Massachusetts,
including the incorporated communities listed in Section 1.1. The areas studied by
detailed methods were selected with priority given to all known flood hazards and areas
of projected development or proposed construction.

All or portions of the flooding sources listed in Table 2, “Flooding Sources Studied by
Detailed Methods,” were studied by detailed methods in the pre-countywide FIS's.
Limits of detailed study are indicated on the Flood Profiles (Exhibit 1) and on the FIRM.
The areas studied by detailed methods were selected with priority given to all known
flood hazards and areas of projected devel opment or proposed construction.

TABLE 2 FLOODING SOURCES STUDIED BY DETAILED METHODS

Flooding Source Name Description of Study Reaches

Accord Brook

From 2,100 feet downstream of Prospect Street in
Hingham to approximately 125 feet upstream of
State Route 28 (Main Street) in Hingham.

Assawompsett Pond The entire shoreline within Plymouth County

Beaver Brook

From Elm Street in East Bridgewater to 3,255 feet
upstream of Summer Street in East Bridgewater



TABLE 2 —FLOODING SOURCES STUDIED BY DETAILED METHODS — cont’d

Flooding Source Name

Beaver Dam Brook

Billington Sea

Black Betty Brook

Black Brook

Black Pond Brook

Bluefish River

Bound Brook

Bourne Wharf

Branch of Edl River

Branch of Musquashcut Brook

Cape Cod Bay

Crane Brook

Crooked Meadow River

Drinkwater River

Drinkwater River Tributary

Description of Study Reaches

From the confluence with Cape Cod Bay to
approximately 2,700 feet upstream of State Route 3A
in Plymouth

The entire shoreline within the Town of Plymouth

From the confluence with West Meadow Brook to
approximately 900 feet upstream of Samuel Avenue

From 500 feet downstream of Central Street in East
Bridgewater to approximately 1,200 feet upstream of
Central Street in East Bridgewater

From the confluence with Second Herring Brook to
approximately 4,270 feet upstream of Central Street
in Norwell

At areas affected by coasta flooding from
Massachusetts Bays in Duxbury

From Mordecai Lincoln Road in Scituate to the
corporate limits of Scituate-Cohasset, approximately
1,725 feet upstream of State Route 3A

Tida flooding including its wave action within the
Town of Marshfield

From the confluence with Eel River to approximately

115 feet upstream of Old Sandwich Road in
Plymouth

Tida flooding including its wave action within the
Town of Scituate

The entire shoreline within Plymouth County

From the confluence with Weweantic River to
15,540 feet upstream of Cranberry Road in Carver

From Free Street in Hingham to Cushing Pond Dam
in Hingham

From the confluence with Indian Head River to the
confluence of Longwater Brook in Hanover

From the convergence with Drinkwater River to the
divergence from Drinkwater River in Hanover



TABLE 2 —FLOODING SOURCES STUDIED BY DETAILED METHODS — cont’d

Flooding Source Name

Duck Hill River

Duxbury Bay

Duxbury Bay

Duxbury Marsh

Eel River (Town of Hingham)

Eel River (Town of Plymouth)

First Herring Brook

French Stream

Furnace Pond

Great Quittacas Pond

Green Harbor River

Gulf

Halls Brook

Hannah Eames Brook

Herring Brook

Description of Study Reaches

At the wetlands areain Duxbury

At areas affected by coasta flooding from
Massachusetts Bays

From the Marshfidd-Duxbury corporate limit to
Goose Point

For its entire length within the Town of Marshfield

From the confluence with Plymouth River to
approximately 650 feet upstream of Brewster Road
in Hingham

From 360 feet downstream of Old Sandwich Road to
approximately 60 feet upstream of the Dam at
Russeall Mill Pond

From the Driftway in Scituate to the corporate limits
of Scituate-Norwell

From the confluence with Drinkwater River to
approximately 2,760 feet upstream of North Avenue
in Rockland

The entire shoreline within the Town of Pembroke

The entire shoreline within the Town of Lakeville

Tida flooding including its wave action within the
Town of Marshfield

Tida flooding including its wave action within the
Town of Scituate

From 200 feet downstream of Maple Street in
Kingston to approximately 645 feet upstream of
Winter Street in Kingston

From Damons Point Road in Marshfied to
approximately 1,030 feet upstream of New Main
Street in Marshfield

From the confluence with North River to Furnace
Pond

10



TABLE 2 —FLOODING SOURCES STUDIED BY DETAILED METHODS — cont’d

Flooding Source Name

Herring River

Hockomock River

Hull Bay

Indian Brook

Indian Head Brook

Indian Head River

Jones River

Jones River Brook

Kings Pond

Kingston Bay

Little Wood Island River

Long Pond

Long Pond River

Longwater Brook

M assachusetts Bay

Description of Study Reaches

Tida flooding including its wave action within the
Town of Scituate

From the confluence with Town River to
approximately 900 feet upstream of the abandoned
railroad in West Bridgewater

The entire coastline within the Town of Hull

From 50 feet downstream of Seaview Drive in
Plymouth to State Route 3A in Plymouth

From the confluence with Indian Head River to
approximately 45 feet upstream of Liberty Street in
Hanson

From the confluence with North River in Pembroke
to the confluence of Drinkwater River at Factory
Dam in Hanson

From a Dam 110 feet downstream of EIm Street in
Kingston to the Silver Lake Dam in Kingston

From the confluence with Jones River to the
corporate limits of Kingston-Plympton,
approximately 2,160 feet upstream of West Street in
Kingston

The entire shoreline

From the coasta flooding areas in Duxbury to the
entire shoreline of Plymouth

From the wetlands area in Duxbury to the Town of
Marshfield. Tidal flooding including its wave action
within the Town of Marshfield

The entire shoreline within the Town of Lakeville

The entire length within the Town of Lakeville

From the confluence with Drinkwater River to an
Unnamed Dam approximately 5,200 feet upstream

The entire shoreline from the Town of Hull to the
Town of Plymouth
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TABLE 2 —FLOODING SOURCES STUDIED BY DETAILED METHODS — cont’d

Flooding Source Name

Matfield River

Mattapoisett River

Meadow Brook

Meadow Brook Tributary

Mile Brook

Musquashcut Brook

Musquashcut Pond

Nemasket River

Northern Branch of Ben Mill Brook

Nunkets Pond
Oldham Pond

Palmer Mill Brook

Pine Point

Pine Point River
Plymouth Bay

Plymouth Harbor

Description of Study Reaches

From the confluence with Taunton River to 275 feet
upstream of Bridge Street in Bridgewater

From 100 feet downstream of Wolf Island Road in
Rochester to approximately 6,062 feet upstream of
Snipatiuit Road in Rochester

From Centra Street in East Bridgewater to
approximately 2,300 feet upstream of Auburn Street
in Whitman

From the confluence with Meadow Brook to 4,124
feet upstream of Auburn Street in Whitman

From the confluence with Hals Brook to
approximately 100 upstream of the Dam, 350 feet
downstream of the Kingston-Duxburry corporate
limits

Tida flooding including its wave action within the
Town of Scituate

Tida flooding including its wave action within the
Town of Scituate

From the confluence with Taunton River to the
Assawompsett Pond Dam in Middleborough

From Hingham Street to approximately 950 feet
upstream

For the entire shoreline

For the entire shoreline

From the confluence with Winnetuxet River to
approximately 1,660 feet upstream of Hayward
Street in Halifax

Tida flooding including its wave action within the
Town of Marshfield

At the wetlands areain the Town of Duxbury
The entire coastline in Plymouth County

The entire coastline in Plymouth County
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TABLE 2 —FLOODING SOURCES STUDIED BY DETAILED METHODS — cont’d

Flooding Source Name

Plymouth River

Pocksha Pond

Poor Meadow Brook

Rocky Meadow Brook

Salisbury Brook

Salisbury Plain River

Satucket River (Lower Reach)

Satucket River (Upper Reach)

Satuit Brook

Sawmill Brook

Second Herring River

Shinglemill Brook

Shumatuscacant River

Description of Study Reaches

From Cushing Pond Dam in Hingham to
approximately 2,068 feet upstream of Old Ward
Street in Hingham

The entire shoreline within Plymouth County

From approximately 8,700 feet downstream of Main
Street in Hanson to approximately 4,675 feet
upstream of West Washington Street in Hanson

From the confluence with Weweantic River to
approximately 2,868 feet upstream of France Street
in Carver

From the confluence with Salisbury Plain River to
Elmwood Avenue in Brockton

From the corporate limits of East Bridgewater-West
Bridgewater, approximately 720 feet downstream of
Belmont Street in West Bridgewater to the
confluence of Salisbury Brook

From 700 feet downstream of Plymouth Street in
East Bridgewater to 1,000 feet upstream of Plymouth
Street in East Bridgewater

From the confluence with Black Brook to 80 feet
upstream of Pond Street in East Bridgewater

From 500 feet upstream of Front Street in Scituate to
approximately 100 feet upstream of an abandoned
railroad in Scituate

From the confluence with Taunton River to
approximately 4,826 feet upstream of Bedford Street
in Bridgewater

From the confluence with North River to the
confluence of Black Pond Brook

From Webster Street (Route 123) to Whiting Street
From the confluence with Shumatuscacant Tributary

to approximately 2300 feet upstream of Summit
Road in Abington
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TABLE 2 —FLOODING SOURCES STUDIED BY DETAILED METHODS — cont’d

Flooding Source Name

North Tributary to Shumatuscacant
River
Shumatuscacant Tributary

Smelt Brook

Snows Brook

South Brook

South River

South M eadow Brook

Stream Channel to Unnamed Tributary
To Third Herring Brook

Straits Pond

Stream River

Taunton River

Tida Flooding

Town Brook (Town of Hingham)

Description of Study Reaches

From the confluence with Shumatuscacant River to
approximately 1,600 feet upstream of Wales Street

From the confluence with Shumatuscacant River to
approximately 800 feet upstream of South Avenue

From State Route 3A in Kingston to approximately
60 feet upstream of Cranberry Road in Kingston

From the confluence with Taunton River in to
approximately 50 feet upstream of Forest Street in
Bridgewater

From the confluence with Town River to
approximately 25 feet upstream of Bedford Street in
Bridgewater

Tidal flooding including its wave action within the
Towns of Marshfield and Scituate

From the confluence with Weweantic River to
approximately 1,145 feet upstream of Pond Street in
Carver

From the confluence with Unnamed Tributary To
Third Herring Brook to the confluence of Tributaries
1 & 2 to Stream Channel to Unnamed Tributary To
Third Herring Brook (approximately 950 upstream)
in the Town of Hanover.

The entire shoreline within Plymouth County

From the corporate limits of Whitman-Abington,
approximately 1,900 feet downstream of Walnut
Street in Abington, to approximately 100 feet
upstream of Ashland Street in Abington

From the corporate limits of Bristol and Plymouth
County, approximately 8,320 feet downstream of
State Route 23 in Middleborough, to the confluence
of Town and Matfield Rivers in Bridgewater

The entire coastline of Plymouth County

From Hingham Harbor to approximately 1,100 feet
upstream of South Street in Hingham
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TABLE 2 —FLOODING SOURCES STUDIED BY DETAILED METHODS — cont’d

Flooding Source Name

Town Brook (Town of Plymouth)

Town River

Tributary 1 to Stream Channel to
Unnamed Tributary To Third Herring
Brook

Tributary 1 to Unnamed Tributary To
Iron Mine Brook

Tributary 2 to Stream Channel to
Unnamed Tributary To Third Herring
Brook

Tributary 2 to Unnamed Tributary To
Iron Mine Brook

Tributary A

Tributary A to Sawmill Brook

Tributary to Meadow Brook

Trout Brook

Turkey Hill Run

Unnamed Tributary 2 To Shinglemill
Brook

Description of Study Reaches

From the confluence with Plymouth Harbor to
approximately 6,850 feet upstream of the Billington
Sea

From the confluence with Taunton River to the
confluence of Lake Nippenicket Tributary

From the confluence with Stream Channe to
Unnamed Tributary To Third Herring Brook to a
point approximately 300 feet upstream in the Town
of Hanover

From the confluence with Unnamed Tributary To
Iron Mine Brook to Ponding Area 1 (approximately
1,280 feet upstream) in the Town of Hanover

From the confluence with Stream Channel to
Unnamed Tributary To Third Herring Brook to a
point approximately 370 feet upstream in the Town
of Hanover

From the confluence with Unnamed Tributary To
Iron Mine Brook to Ponding Area 2, approximately
1,760 feet upstream, in the Town of Hanover

From the confluence with French Stream to Levin
Road in Rockland

From the confluence with Sawmill Brook to
approximately 80 feet upstream of Colonia Drive in
Bridgewater

From the confluence with Meadow Brook to the East
Bridgewater-Whitman corporate limits,
approximately 1,340 feet upstream

From the confluence with Salisbury Brook to
approximately 415 feet upstream of Ames Street in
Brockton

From the confluence with Wer River to
approximately 160 feet upstream of East Street in
Hingham

From its confluence with Shinglemill Brook to
approximately 1,300 feet upstream
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TABLE 2 —FLOODING SOURCES STUDIED BY DETAILED METHODS — cont’d

Flooding Source Name

Unnamed Tributary 3 To Shinglemill
Brook

Weir River

West Meadow Brook

Weweantic River

Willow Brook

Winnetuxet River

Description of Study Reaches

From its confluence with Shinglemill Brook to
approximately 1,600 feet upstream

From Foundry Pond Dam to Free Street in Hingham

From its confluence with Town River upstream to the
Mill Pond dam and from approximately 125 feet
downstream of Spring Street to the West
Bridgewater-Brockton corporate limit

From the corporate limits of Wareham-Carver, 5,700
feet downstream of Tremont Street in Carver, to the
confluence of Rocky Meadow Brook and South
Meadow Brook

From the confluence with Town River in West
Bridgewater to approximately 950 feet upstream of
Main Street in West Bridgewater

From the confluence with Taunton River to
approximately 4,900 feet upstream of Main Street in
Plympton

For flooding sources studied by detailed methods for this study, see Table 3, “Scope of

Revision.”

TABLE 3 - SCOPE OF REVISION

Flooding Source

Hingham Bay
M assachusetts Bay

Buzzards Bay

Limits of Revised or New Detailed Study

The entire Hingham and Hull shoreline
Theentire Hull, shoreline

The entire Marion, Mattapoisett, Town of; and Wareham
shoreline

Approximate analyses were used to study those areas having a low development potential
or minimal flood hazards. The scope and methods of study were proposed to, and agreed
upon, by FEMA and the individual communities within Plymouth County. For this
countywide revision, no new approximate studies were executed. All or portions of the
flooding sources listed in Table 4, “Flooding Sources Studied by Approximate Methods,”
were studied by approximate methods in the pre-countywide studies.
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TABLE 4 — FLOODING SOURCES STUDIED BY APPROXIMATE METHODS

Flooding Source

Accord Pond

Agawam River
Annasnappet Brook
Annasnappet Brook Reservoir
Bares Brook, portions of
Barrows Brook

Bartlett Brook

Bassett Brook

Bay State Company Bog Reservoir
Bear Swamp

Beaver Brook

Beaver Dam Brook

Beaver Dam Pond

Beech Hill Swamp, portions of
Ben Mann Brook

Black Brook

Besse Bog Reservoir
Blood Pond

Blackmere Reservoir
Bound Brook Pond

Bouve Pond

Branch Brook

Branch of Edl River
Brewer Pond

Carry Brook

Cedar Swamp River

Clear Pond

Colchester Brook

Cooks Pond

Coweeset River

Cranberry Bogs

Cranberry Brook

Cross Street Bog Reservoir
Crossman Pond

Cushing Brook, portions of
Cushing Pond

Daley Brook

Dennetts Pond

Doggett Brook

Double Brook

Duck Hill

East Rocky Gutter Brook
Edson Brook

Edl River

Ellis Pond

Elm Street Brook

Fall Brook

Community

Hingham
Plymouth
Plympton
Plympton
Marshfield
Plympton
Middleborough
Kingston
Plympton
Hingham

Abington, Bridgewater, Brockton, and East Bridgewater
Plymouth, Middleborough

Plymouth
Hanover
Rockland

Middleborough, Rochester, and East Bridgewater

Plympton
Bridgewater
Wareham
Norwell, Hingham
Hingham
Rochester
Plymouth
Hingham
Brockton
Lakeville

Carver

Plympton
Plymouth
Brockton
Plymouth, Carver
Lakeville
Rochester
Kingston
Hanover, Rockland
Hingham
Brockton
Plympton
Rochester
Middleborough
Duxburry
Middleborough
Brockton
Plymouth, Hingham
Brockton
Bridgewater
Middleborough
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TABLE 4 — FLOODING SOURCES STUDIED BY APPROXIMATE METHODS —cont'd

Flooding Source

Fawn Pond

Federal Pond

Fivemile Ponds

Forbes Swamp

Forge Pond

French Stream

Fresh Pond

Frogfoot Brook Reservoir
Fulling Mill Brook
Fulling Mill Pond
Furnace Brook

Glen Charlie Pond

Goose Pond

Great Cedar Swamp
Great Herring Pond
Great Sandy Bottom Pond
Great South Pond
Halfway Pond

Hathaway Brook

Hell Swamp, portions of
Hockomock River, portions of
Holloway Brook

Hoop Pole Swamp

Island Creek and Pond
Jacobs Pond

Jones River Brook

Keene Pond

Lake Nippenicket (area around the lake)
Little Cedar Swamp
Little Clear Pond

Little Herring Pond

Little Pond

Little Pudding Brook
Long Island Pond

Long Pond

Longwater Brook, portions of
Loon Pond

Lorings Bog

Lovett Brook

Lovings Bogs

Lower Chandler Pond
Mann Brook, portions of
Matfield River
Mattapoisett River
Meadow Brook

Meadow Brook Tributary, remaining portions

Meeting Home Swamp

Community

Plymouth
Carver
Plymouth
Rochester
Plymouth
Rockland
Plymouth
Plymouth
Hingham
Hingham
Marshfield, Kingston
Wareham
Kingston
Middleborough
Plymouth
Pembroke
Plymouth
Plymouth
Lakeville
Hanover

West Bridgewater
Lakeville
Norwell
Duxbury
Norwell
Plympton
Duxbury
Bridgewater
Middleborough
Plymouth
Plymouth
Plymouth
Pembroke
Plymouth
Rochester, Plymouth
Hanover
Lakeville
Duxbury
Brockton

Duxbury

Hanover

East Bridgewater

M attapoi sett

Abington

Whitman, East Bridgewater
Middleborough



TABLE 4 — FLOODING SOURCES STUDIED BY APPROXIMATE METHODS —cont'd

Flooding Source

Mile Brook

Mill Pond

Molly’s Brook

Morey Hole

Muddy Pond

Muddy Pond Brook

North Hill Marsh

North River, portions of

North Tributary Schumatuscacant River
Oakman Pond

Old Pond Swamp

Old Swamp River

Palmer Mill Brook, remaining portions
Parsons

Peterson Pond

Peterson Swamp

Philips Brook

Pine Brook

Pine Island Swamp, portions of
Pine Lake

Plymouth River, remaining portions
Poguoy Brook

Poksha Pond

Poor Meadow Brook

Pratt Pond

Prospect Bog Reservoir

Pudding Brook

Puddingshear Brook

Purchade Brook

Reed Bog Reservoir

Robbins Pond

Robinson Creek

Rocky Meadow Brook

Rocky Pond

Rocky Run Pond

Round Pond

Russdll Mill Pond

Russdll Pond

Salisbury Plain River, portions of
Sand Pond

Satucket River, remaining portions
Satuit Brook

Savery Pond

Sawmill Brook, remaining portions
Scokes Pond

Second Herring Brook, remaining portions

Shallow Pond

Community

Duxbury, Kingston
Duxbury, Norwell, Hanover, Lakeville
Hanover
Plymouth
Kingston

Carver

Duxbury
Hanover
Abington
Marshfield
Norwell
Hingham

Halifax
Marshfield
Norwell

Halifax

Duxbury
Kingston
Hanover
Duxbury
Hingham
Middleborough, Lakeville
Middleborough
East Bridgewater
Kingston
Plympton
Pembroke
Middleborough
Middleborough
Duxbury

East Bridgewater
Pembroke
Middleborough
Kingston
Pembroke
Duxbury
Plymouth
Kingston

West Bridgewater
Wareham

East Bridgewater
Scituate
Plymouth
Bridgewater
Plymouth
Norwell
Plymouth



TABLE 4 — FLOODING SOURCES STUDIED BY APPROXIMATE METHODS —cont'd

Flooding Source

Shinglemill Brook, portions of
Shorts Brook
Shumatuscacant River

Shumatuscacant Tributary, remaining portions

Sippican River

Snipatuit Brook

Snipatuit Pond

Snows Brook, remaining portions
South Brook, remaining portions

South Meadow Brook, remaining portions

South Meadow Pond

South River and Reservoir
South Swamp

Spooner Pond

Spring Brook

Stetson Brook

Stony Brook

Stump Brook

Swamp Brook

Third Herring Brook

Thirty Acre Pond

Tispaquin Pond

Titicut Swamps

Torrey Brook, portions of
Torrey Pond

Tower Brook

Towsers Swamp

Trackle Pond

Tremont Pond

Triangle Pond

Tributary A

Tributary A to Sawmill
Tributary A to Meadow Brook
Tributary B

Triphammer Pond

Tubbs Meadow Brook
Turkey Hill Run, remaining portions
Turkey Swamp

Turner Pond

Upper Chandler Pond
Valey Swamp

Wampum Swamp, portions of
Wankinco River

Warner Pond

West Branch Sippican River
West Meadow Brook

West Rocky Gutter Brook

20

Community

Hanover
Middleborough
Abington, Hanson, Whitman
Whitman
Rochester
Rochester
Rochester
Bridgewater
Bridgewater
Carver

Carver
Duxbury
Scituate
Plymouth
Bridgewater, Lakeville
Halifax
Middleborough
Halifax
Pembroke
Norwell
Brockton
Middleborough
Bridgewater
Hanover
Norwell
Hingham
Rochester
Kingston
Wareham
Plymouth
Bridgewater
Bridgewater
Whitman
Rockland
Hingham
Pembroke
Hingham
Halifax
Norwell
Duxbury
Norwell
Hanover
Plymouth
Plymouth
Rochester
Brockton, West Bridgewater
Middleborough



TABLE 4 — FLOODING SOURCES STUDIED BY APPROXIMATE METHODS —cont'd

Flooding Source Community

Weweantic River Wareham, Middleborough
White Island Pond Plymouth

White Oak Island Brook Middleborough

Wildcat Brook Norwell

Wildcat Creek Norwell

Winkinco River Carver

Winnetuxet River Carver

Detailed study streams that were not re-studied as part of this revision may include a
profile baseline on the FIRM. The profile baselines for these streams were based on the
best available data at the time of their study and are depicted as they were on the previous
FIRMs. In some cases the transferred profile baseline may deviate significantly from the
channel or may be outside of the floodplain.

This FIS also incorporates the determinations of letters issued by FEMA resulting in map
changes (Letter of Map Revision [LOMR], Letter of Map Revision - based on Fill
[LOMR-F] asshownin Table5, “Letters of Map Change.”

TABLE 5—LETTERS OF MAP CHANGE

Community Case Number Flooding Source L etter Date

Bridgewater, Town of 199102216FIA  Town River 10/23/1984

Duxbury, Town of 05-01-0410P* Kingston Bay 11/7/2005
95-01-029P Duxbury Bay 7/3/1995

East Bridgewater, Townof  95-01-061P* Unnamed Tributary to Matfield 8/19/1996

River

Hanover, Town of 01-01-023P* Areas 1-9 Ponding 3/13/2002

04-01-063P* Unnamed Tributariesto Third 9/7/2005

Herring Brook, Iron Mine Brook,
and Silver Brook and Ponding
Areas 1-14
07-01-0795P* Shinglemill Brook, Unnamed 12/26/2007
Tributary 2 to Shinglemill Brook,
Unnamed Tributary 3 to
Shinglemill Brook

Plymouth, Town of 95-01-096P Cape Cod Bay 12/7/1995
Rockland, Town of 08-01-0140P* Hingham Street Basins and 6/16/2008
Northern Branch of Ben Mann
Brook

*Incorporated for this Countywide Revision
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TABLE 5—LETTERS OF MAP CHANGE- cont’d

Community Case Number Flooding Source Letter Date
Scituate, Town of 06-01-B143P* M assachusetts Bay 8/23/2006

*Incorporated for this Countywide Revision

2.2

Community Description

Plymouth County is located on the eastern coast of Massachusetts. The Towns of
Duxbury, Hingham, Hull, Kingston, Marion, Mattapoisett, Plymouth, and Scituate fal
along the Coast of Plymouth County. The Northern part of the county is made up of the
Towns of Abington, Hanover, Marshfield, Norwell, Rockland, Whitman, and the City of
Brockton. The Towns of Bridgewater, Carver, East Bridgewater, Halifax, Hanson,
Middleborough, Pembroke, Plympton, and West Bridgewater are located in the middle
portion of the county. The Towns of Wareham and Rochester are located in the southern
portion of the county.

Plymouth County is bordered by Norfolk County to the northwest, Barnstable County to
the southeast, and Bristol County to the west. Plymouth County’s east coast is the
Massachusetts Bay and it shares a northern water boundary with Suffolk County.

According to census records, the population of Plymouth County was 494,919 in 2010,
472,822 in 2000 and 189,468 in 1990 (Reference 1). The total area of Plymouth County
is 1,093 sguare miles, of which 661 square miles are land and 433 square miles are water.
All communities in Plymouth County included in this FIS, aong with their population
and total area, are listed in Table 6, “Population and Total Area by Community.” Total
Area and Population were obtained from the Census 2000.

TABLE 6 —POPULATION AND TOTAL AREA BY COMMUNITY

Community Tota Area(sg. mi) Population
Abington, Town of 10.17 14,605
Bridgewater, Town of 28.23 25,185
Brockton, City of 21.59 94,304
Carver, Town of 39.81 11,163
Duxbury, Town of 37.62 14,248
East Bridgewater, Town of 175 12,974
Halifax, Town of 17.33 7,500
Hanover, Town of 15.72 13,164
Hanson, Town of 15.67 9,495
Hingham, Town of 25.04 19,882
Hull, Town of 28.21 11,050
Kingston, Town of 20.39 11,780
Lakeville, Town of 36.14 9,821
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TABLE 6 —POPULATION AND TOTAL AREA BY COMMUNITY —cont’d

Community Tota Area(sg. mi) Population
Marion, Town of 26.69 5,123
Marshfield, Town of 3173 24,324
Mattapoi sett, Town of 23.33 6,268
Middleborough, Town of 72.3 19,941
Norwell, Town of 21.17 9,765
Pembroke, Town of 23.47 16,927
Plymouth, Town of 133.98 51,701
Plympton, Town of 15.14 2,637
Rochester, Town of 36.39 4,581
Rockland, Town of 10.1 17,670
Scituate, Town of 31.8 17,863
Wareham, Town of 46.28 20,335
West Bridgewater, Town of 15.83 6,634
Whitman, Town of 6.97 13,882
Wareham, Town of 46.28 20,335
West Bridgewater, Town of 15.83 6,634
Whitman, Town of 6.97 13,882

Principal Flood Problems

The coastal New England communities in Plymouth County are primarily subject to
coastal flooding caused by northeasters and hurricanes. Northeasters can occur at any
time of the year but are more prevalent in the winter months, whereas hurricanes mostly
occur in the late summer and early fall months. The region north of Cape Cod generally
experiences damage only from northeasters. A northeaster travels southwest to northeast
along the Atlantic coast, collecting moisture over the ocean and sending it inland via
northeast winds. Northeasters differ from hurricanes in that they cover alarger area, have
less intense winds, and move more slowly. Where a hurricane may last for several hours,
a northeaster may last for severa days. For this reason, northeasters often last long
enough to be accompanied by at least one high tide, which results in the most severe
flooding conditions. In addition to flooding, damaging waves may occur from tidal surge
in coastal areas. These high levels result from a drop in the barometric pressure and from
strong winds that can blow out of the northeast across the considerable fetch of the
Atlantic Ocean.

The flooding in Plymouth County causes considerable damage to residential and
commercia structures, roads and bridges suffer structural damage as normally placid
waterways surge beyond their banks. Some communities experience only minor flooding
during periods of high rainfall as aresult of high water in the lakes and swamps.
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The flood problems within Plymouth County have been compiled from previously issued
flood insurance studies and are described below. More recent flood events or land
development that has occurred since the date of each community’s pre-countywide FIS,
may not be reflected here.

The Shumatuscacant River, though relatively small, has in the past overtopped its banks.
This overtopping was primarily due to inadegquate culverts, which could not pass the
storm runoff. Landfilling in some areas has contributed to this problem. In 1955, the
Town of Abington experienced flooding problems due to two successive tropical
hurricanes. Inadequate culverts at Adams, Central, and Center Streets caused localized
flooding along the Shumatuscacant River. In March 1968, a relatively heavy rainstorm,
preceded by another storm one week earlier, again caused high flows; but, due to the
construction of three new bridges at Adams, Central, and Center Streets, the
Shumatuscacant River did not cause any significant flooding problems.

The Town of Bridgewater has experienced considerable flood damage in the past, most
notably from the storms of August 1955 and March 1968. During the 1955 flood,
numerous roads were overtopped, including South Street over a small tributary to the
Taunton River and Bedford Street near a pond. Hayward Street over the Town River,
Woater Street over South Brook, and Cross Street over Snows Brook were washed out. In
addition, High Street along the Town River and Auburn and Summer Streets along the
Taunton River were overtopped by the flood waters, and many low-lying areas of the
town were inundated.

According to precipitation records, the August 1955 flood in Bridgewater had a
frequency of greater than 100years, and the March 1968 flood was equivalent to a 90-
year event. No discharges or dollar estimates are available for these floods.

The City of Brockton has been besieged numerous times in the past with flooding
problems. Major floods occurred in February 1886, March 1936, July 1938, August
1955, March 1968, and March 1969. The flood caused by Hurricane Diane in August
1955 was the greatest experienced to date. This storm caused considerable damage to
residential and commercial structures along Salisbury Brook and Salisbury Plain River.
Many bridges suffered serious structural damage as this normally placid waterway surged
beyond its banks, raising havoc with anything in its path. Numerous bridge openings,
even those in excellent shape, were too small to pass the required flow. Every river
crossing having utility pipes slung under the bridge deck created obstructions by catching
debris carried by the flood swollen streams. Eventually, these bridge openings clogged
up and, as a result, water backup on the upstream side of the bridges caused adjacent
areas to be inundated. Similar results occurred in both the 1968 and 1969 floods.
Inadequate bridge openings, poorly located pipe crossings, and river channels clogged
with debris all contributed to widespread damage along the river banks. Locations
particularly hard hit were the Pleasant and Spring Street and Belmont Avenue areas. In
every instance of major flooding noted above, these areas suffered the most damage.

Various other locations throughout the City of Brockton, notably Lovett, Doley,
Dorchester, West Meadow, Edson, and Beaver Brooks and the Coweeset River have
experienced some flooding at the time the 1978 FIS became effective because of
numerous subdivisions and developments being constructed in areas which either
bordered on or were formerly swamplands. In the past, these waterways were relatively
unimportant with a large area of overbank storage which could absorb flood flows. This
storage area has since been filled in, thereby increasing the flood flows and flood stage of

24



the watercourses. In many locations where roadways have been constructed over the
brooks, the culvert is not capable of passing the 1-percent-annual-chance flow. As a
result, water builds up on the upstream side of the culvert during significant storms,
flooding the surrounding lowlands.

The Town of Carver has sustained little structura damage during floods because of
gparse development along the streams. There is a relatively large area of swamps and
bogs which are well regulated with many drop structures used in cranberry cultivation
flow control. There has been major damage to the cranberry crops, but not to any of the
control structures.

The Town of Duxbury, because of its coastal New England location, is highly susceptible
to northeasters. In addition to flooding, damaging waves may occur from tidal surge in
coastal areas. The entire coastline of the Duxbury Beach peninsula and much of the
coastline dong Duxbury and Kingston Bays has been determined to be subject to wave
action.

The Town of Duxbury has experienced severa floodsin the past. The storm of February
1978, which has been designated a 1-percent-annual-chance event, generated elevations
ranging from 10 to 12 feet in protected areas in the Town of Duxbury (Reference 2).
Additional flooding was experienced at the immediate open coastline due to wave action.
The storm of February 1978 was driven by northeast winds of over 30 miles per hour
(mph) and left 27 inches of snow. Bay Avenue, Plymouth, Cable Hill, and Landing Road
suffered severe inundation by storm surge. People were evacuated from the Gurnet Road
section and Landing Road. Other flooded areas included parts of Washington Street,
Powder Point Avenue, King Caesar Road, Marginal Road, Bradford Road, Ocean Road,
and Pine Street. Houses experienced damage and a section of roadway had to be rebuilt.
On Kentucky Avenue, cars were completely submerged with only antennae showing.
The force of the storm caused extensive damage, washing several houses out to sea. Part
of the Marshall Street Bridge collapsed and many homes suffered water damage. At
Duxbury Beach, the storm left blowouts 50 to 60 feet wide and 7 to 8 feet deep. The
Powder Point Bridge |eading to the beach was inundated (Reference 3).

The large number of rivers and streams in the Town of East Bridgewater has subjected
the town to a moderate amount of past flooding. Flooding from the severe storm of
August 1955 overtopped many bridges, damaged several, and completely washed out the
Belmont Street Bridge which spans a tributary to Beaver Brook. The Bedford Street
Bridge over the Matfield River and the South Street Bridge were covered by 2 to 3 feet of
water. Along Meadow Brook, Harvard Street was overtopped and Forge Pond rose to a
dangeroudy high level. Beaver Brook covered West Union and Spring Streets, and
inundated much of the EImwood area. Many low-lying areas, such as Pine Swamp, also
experienced localized problems. Spring thaws often produce significant flooding on
Spring Street, Willow Street, Harvard Street, Hobarth Street, and Pond Street. Flooding
has aso occurred at locations around Robbins Pond.

The Towns of Halifax, Hanover and Hanson have sustained little damage during past
floods. The Town of Hanson sustained minor flooding in the hurricanes which occurred
in August 1955. The relatively flat terrain and extensive bogs, swamps and ponds have
tended to reduce flood flows. The minor flooding which does occur in these areas during
periods of high rainfall isaresult of high water in the lakes and swamps. Whileit is an
inconvenience to those affected, thistype of flooding does not cause extensive damage.
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The Town of Hingham is highly susceptible to northeasters. Areas which have flooded in
Hingham include the neighborhood north of the Weir River and Rockland Street, the area
west of Broad Cove, the coastline between the Weymouth Back River and Hingham
Harbor, Free Street, and many areas near structures on the Weir, Crooked Meadow, and
Plymouth Rivers. In addition to flooding, damaging waves may result in areas with
sufficient fetch length and water depth. It has been determined that three such areas exist
in Hingham. One is the coastline extending from the outlet of the Weymouth Back River
along the northern and northeastern coastlines of Hingham Harbor. The second is the
eastern coastline of Worlds End and Planters Hill, while the third is the northern coastline
of Bumkin Island. Although many other locations may be protected from wave attack,
they are dtill vulnerable to inundation by storm surge. Some areas where this type of
flooding has occurred are Rockland Street at the Hingham-Hull town boundary and at the
intersection of Kilby and Rockland Streets.

Riverine flooding is also a major concern in the Town of Hingham. Due to Hurricane
Diane in 1955, several roads crossing over the Weir, Crooked Meadow, and Plymouth
Rivers were overtopped by 3 to 5 feet of floodwaters. These included Cushing Road,
Leavitt Street, Union Street, Free Street, Main Street, and Ward Street. Additiona
flooding and undermining problems have occurred at various locations along Town
Brook, which has many culverts.

Much of the Town of Hull is flat and low. Because of its exposed location, Hull is
subject to frequent coastal flooding, primarily northeasters. The storm of February 1978
generated elevations ranging from 10 to 11 feet in protected areas, and 13 to 14 feet in
more exposed locations (References 2 and 4). An additional 10-15 feet of flooding was
experienced at the immediate open coast shoreline due to wave action. The seven mile
stretch of coast from Nantasket Beach to the Coast Guard Station at Point Allerton was
under 6-10 feet of water. The Pemberton section was cut off from the rest of the town.
Crescent Beach was heavily damaged when the ocean flowed over the beach into Straits
Pond. Driven by northeast winds of over 30 miles per hour for 24 hours, the storm surge
combined with a high moon-tide knocked out power and damaged or destroyed hundreds
of homes and produced the worst flooding ever recorded in Hull (References 5,6, 7, 8,
and 9). The Nantasket Beach and Pemberton sections have been inundated and have had
seawalls destroyed repeatedly during storms such as those that occurred in February
1978, March 1962 and Hurricane Diane in August 1955 (References 5, 6, 7, 8, 9, 10, 11,
12 and 13).

The Town of Kingston is also highly susceptible to northeasters. Although the coastline
is protected from severely damaging waves, such as those that occurred on the Hull,
Scituate, and Marshfield coasts, the buildup of storm waters in Cape Cod Bay by
northeasters causes high flood levels around the bay. Low lying areas such as the Rocky
Nook area and Howlands Lane experience inundation during such storms. The
northeaster of February 1978 caused flood levels in Kingston that ranged from 10.6 feet
in exposed locations to 8.6 feet in more protected estuaries. The storm was a 1-percent-
annual-chance flood (Reference 2). Flooding resulting from rainstorms occurs near the
central business district along Summer Street. Other flooding in Kingston is of a loca
nature and is generally not severely damaging.

The Town of Lakeville has experienced very little damage as the result of past storm due
to the large amount of water storage available in the town. Assawompset Pond, Long
Pond, Great Quittacas Pond, Little Quittacas Pond, Pocksha Pond and many small ponds
and reservoirs account for this storage. Buena Vista Shores, along Long Pond, is a
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problem area where flooding has reached first flood levels. Huckleberry Shores, Nelson
Shore, Churchill Shores and most other developments along the heavily populated shores
of Long Pond have been subject to recurring flood problems, though not as severe as
those at Buena Vista Shores. In addition, flooding affects Staples Shore, Pine Bluffs, and
Indian shore along Assawompsett Pond.

Flooding in the Town of Marion generally occurs along the Buzzards Bay coastline,
usually as aresult of the high tides and wave action associated with hurricanes and major
storms. The storm of September 21, 1938, had estimated tide elevations of 13.1 feet at
Aucoot Cove and 13.5 feet at the Weweantic River (Reference 14). The hurricane of
August 31, 1954, had estimated tide el evations of 12.6 feet at Aucoot Cove and 12.9 feet
at the Weweantic River (Reference 4). These values represent estimated tidal elevations
on the open coastline; individual tidal high-water marks in inlets or bays may have been
higher or lower depending on the hydraulics at each location. The 1938 storm was 1.18-
percent-annual -chance event and the 1954 storm was 1.43-percent-annual-chance event.
These values were devel oped by comparing estimated tide elevations at Aucoot Cove and
the Weweantic River with a frequency curve developed for the same area; the curve was
developed by correlating historical data of Marion with tide records at New Bedford,
Massachusetts. The hurricane of 1954 caused extensive damage along the coast. No
estimates of damage are available for this storm.

The Town of Marshfield is subject to coastal flooding caused by northeasters and
hurricanes. The Town of Marshfield experienced severe flooding during the blizzard of
February 1978. This storm generated storm surge elevations ranging from 9 to 10 feet in
protected areas and from 10 to 11 feet in more exposed locations (References 2 and 4).
Additional flooding was experienced at the immediate open coastline due to wave action.
The February 1978 storm struck at noon on Friday driven by northeast winds over 30
miles per hour (mph) and continued well into Tuesday night leaving behind 20 inches of
snow. A power failure occurred at 3:00 p.m. Monday, which was not corrected for two
days. This shut down pumping stations, leaving half the residents without drinking
water. There was heavy damage to oceanfront properties from Humarock to Green
Harbor. Sections of pavement were washed away from the roads in Fieldston and along
the south end of the Brant Rock Esplanage. The Sea Street and Julian Street bridges were
closed due to the dangerously high water of the South River. In addition, water in the
South River rose very close to the surface of the Willow Street Bridge and inundated
Chandler Drive with 2 feet of water. Along the North River, houses on Damons Point
Circle were subject to water damage, and the roadway to Trouant's Isand was
submerged. The State Route 3A Bridge over the North River was also submerged at one
time. At Brant Rock Center, the water depth reached approximately 3.5 feet, leading to
the evacuation of hundreds of people as well as damage to many buildings and house
trailers. In the Rexhame area, at the old mouth of the North River, severa breaks
occurred in the sand dunes allowing seawater to flow through to the South River. Heavy
damage was caused by waves overlapping the Rexhame/Fieldston seawall, with not only
houses experiencing damage, but roads being eroded or covered with rocks and debris.
Many homes were damaged in the Bay Avenue area of Green Harbor and along Ocean
Street in Fieldston (References 15, 16, and 17). The Brant Rock section has been
repeatedly flooded during storms such as February 1978, February 1972, March 1962,
and December 1959 (References 15, 16, 17 and 18). The low area along Bass Creek
north of Ocean Street was flooded during the February 1978 storm by wave overwash
from the shoreline between Sunrise Beach and Old Rexhame Dunes, causing the flooding
in this areato rise to an elevation of approximately 6.5 feet (Reference 19). In addition to
coastal and estuarine flooding, some inland areas have experienced periodic flooding

27



from storm runoff; specific areas including the Green Harbor River upstream of the
tidegate, Oakman Pond, Mounce Pond, and downstream of Chandlers Pond.

Flooding in the Town of Mattapoisett generally occurs along the Buzzards Bay coastline,
usually as aresult of the high tides and wave action associated with hurricanes and major
storms. The storm of September 21, 1938, had estimated tide elevations of 12.2 feet at
Nasketucket Bay, 12.9 feet at Mattapoisett Harbor, and 13.1 feet at Aucoot Cove
(Reference 14). The hurricane of August 31, 1954, had estimated tide elevations of 11.6
feet at Nasketucket Bay, 12.3 feet at Mattapoisett Harbor, and 12.6 feet at Aucoot Harbor
(Reference 14). These values represent estimated tidal elevations on the open coastlineg;
individual tidal high-water marks in inlets or bays may have been higher or lower
depending on the hydraulics at each location. The 1938 storm was 1.18-annual -percent-
chance and the 1954 storm was 1.43-annual-percent-chance event. These values were
developed by comparing estimated tide elevations at Aucoot Cove with afrequency curve
developed for the same area; the curve was developed by correating historical data of
Mattapoisett with tide records at New Bedford, Massachusetts. The hurricane of 1954
caused extensive damage along the coast. No estimates of damage are available for this
storm.

The Town of Middleborough experienced extensive damage during the flood of March
1968. The mgjority of the damage occurred along the Nemasket and Taunton Rivers.
Along the Taunton River, the Vernon Street Bridge experienced minor damage and the
Summer Street Bridge was inundated. A major washout occurred at the Auburn Street
Bridge. Along the Nemasket River, Plymouth Street was overtopped and experienced
minor damage. Along Precinct Street, a small tributary to the Nemasket River washed
out the roadway. Just downstream of this point, along Summer Street, there was minor
damage to the road from the same tributary. Purchade Brook caused a stone culvert to
cavein at Cross Street. Roadsin low-lying areas were a so inundated.

The Town of Pembroke has been more fortunate than most Massachusetts communities
regarding flooding problems. Two consecutive hurricanes, Connie and Diane in August
1955, produced the greatest known potentia flooding situation. Intense rainfall, along
with saturated soils, combined to produce extensive flooding throughout most of New
England. Pembroke, however, remained relatively flood-free. Shallow localized
flooding did occur at a few street intersections, as well as around the shoreline of a few
ponds. The extensive network of cranberry bogs, swamps, and ponds effectively retained
or reduced any possible flood flows. During periods of high seasonal rainfall, the water
table in many portions of the town is so high that it causes localized flooding of
basementsin many areas. This condition isto be expected in any area which has as much
swampy land as Pembroke does. This type of flooding, while causing an inconvenience
to those affected, does not cause extensive damage. The North River, being completely
tidal in Pembroke, has risen to flood stages in the past. This has been mainly the result of
severe northeast storms with reduced barometric pressures, which can last for aslong as 2
to 3 days. These intense barometric depressions can drive the tidal levels of the North
River up to record flood levels. Fortunately, there has been very little damage from these
storms in the Town of Pembroke. Marshes have been inundated, but, for the most part,
the effect of these occurrences has been dight.

The coastline of the Town of Plymouth is subject to flooding from storm surge caused by
northeasters. Although some of the coastline is protected from damaging waves, the
buildup of storm watersin Cape Cod Bay by northeasters causes high flood levels around
the bay. Tidal flooding north of Cape Cod is primarily caused by northeasters. The
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blizzard of February 1978 was a severe example of a nhortheaster, causing heavy damage
along the entire Massachusetts coast. It had winds gusting to 70 miles per hour (mph),
sustained wind speeds of 40 mph, and a duration lasting over several high tides. This
storm, which was approximately a 1-percent-annual-chance event, generated flood
elevations in Plymouth ranging from 12.7 to 21.9 feet in exposed coastal locations
(Reference 14).

Historically, the Town of Rockland has sustained some damage during flood situations.
However, the relatively flat terrain and small drainage areas have tended to reduce flood
flows and damage from flood events.

The Town of Scituate is subject to coastal flooding caused by northeasters and
hurricanes. Scituate experienced the worst flooding in its history during the blizzard of
1978. This storm was a classic northeaster, stalling with its center near Nantucket for
approximately 48 hours. Northeast winds hit the Scituate coastline for this entire period
and coincided with several high spring tides. Peak wind velocities of 79 miles per hour
(mph) were recorded at Logan Airport in Boston and 92 mph at Chatham on Cape Cod
(Reference 14). The storm had a recurrence of near 1-percent-annual-chance. Heavy
damage to much of the coastline was experienced in the town. More than 200 houses and
many roadways and seawalls were damaged or destroyed in the Minot Beach, Cedar
Point, Peggoty Beach, Mann Hill Beach, Sand Hill, Lighthouse Point, Scituate Harbor,
Humarock, and Egypt Beach sections of the town.

The Town of Scituate coastline experienced less severe damages during the storms of
October 1991, February 1972 and December 1959. Although the storm of 1991 had a
less than 1-percent-annual-chance, the storm caused significant flooding and damage
along the Scituate coastline. The storm of 1959 damaged or destroyed 230 dwellings,
destroyed seawalls, and damaged some shore roads. In addition to coastal flooding,
several low-lying areas along streams and marshes in the town have flooded periodically.

In the Town of West Bridgewater, the major flood problems caused by past storms
appear to have been in the vicinity of the Town River. During the storm of 1968, which
was recorded as having a 1.33-annual-percent-chance flood; Scotland Road over the
Town River was overtopped by six inches of water as was South Main Street. Forest
Street was overtopped by 1.0 foot of water. The discharges of the streams during this
storm have not been estimated.

Flooding in the Town of Wareham generally occurs along the Buzzards Bay coastline,
usually as aresult of the high tides and wave action associated with hurricanes and major
storms. The hurricanes of September 21, 1938, and August 31, 1954, had estimated till
water tide elevations of 13.5 and 12.9 feet, respectively, along the Wareham coastline
(Reference 14). These values represent estimated tidal €levations on the open coastling;
individual tidal high-water marks in inlets or bays may have been higher or lower
depending on the hydraulics at each location. The recurrence intervals of the 1938 and
1954 hurricanes were 1.18-annua-percent-chance and 1.43-annual-percent-chance
events, respectively. These values were developed by comparing estimated tide
elevations at Wareham with a frequency curve developed for the same area; this curve
was developed by correlating historical data of Wareham with tide records at New
Bedford, Massachusetts.
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There has been no history of mgor flooding in the Towns of Norwell, Plympton,
Rochester, and Wareham. There has been minimal damage caused by flooding, as the
low-lying areas and floodplains are mostly undevel oped.

In the Town of Plympton, there is arelatively large area of swamps and bogs which tend
to reduce flood flows and the damage resulting from flood events.

In the Town of Whitman, the relatively flat terrain, coupled with the small drainage areas,
has tended to reduce any flood flows. The minor flooding that does occur in Whitman
during periods of high rainfall is aresult of the high-water table found in the swamps and
bogs. Thistype of flooding does not cause extensive damage.

Flooding at some locations within Plymouth County can be intensified by the presence of
icejams.

Flood Protection Measures

Flood protection measures within Plymouth County have been compiled from previously
issued flood insurance studies and are described below. Flood protection measures that
have been implemented since the date of each community’ s pre-countywide FIS may not
be reflected here.

Development in the floodplain is restricted by the zoning bylaws in the Town of
Abington. Also, the 1955 flood illustrated all too graphically the need for culverts or
bridges of adequate size to pass flood flows. In 1956, three new bridges were constructed
at Adams, Central, and Center Streets to replace the culverts damaged in 1955. These
bridges were designed to safely pass the "rare" flood that, in 1955, was considered to be
the flood flow expected to occur once every 500 to 1,000 years. These bridges have
decreased the potential for major flooding. The bridge at Center Street serves as the
outlet for Island Grove Pond. At the upstream face of the bridge, an overflow weir was
constructed and provided with stop planks as part of the outlet facilities. This weir has
the capability of being adjusted to different weir elevations and, therefore, can be
considered to have some flood protection capabilities.

Flood protection measures in the City of Brockton have not been implemented on any
large scale. In 1975 a study was conducted by Fenton G. Keyes Associates for the
USACE (References 20 and 21). This study investigated flood problems along Salisbury
Brook and Salisbury Plain River, as they flow through the City of Brockton. Results of
this study indicated that the primary causes of flooding in Brockton aong the entire
length of Salisbury Brook were inadequate culvert capacities and numerous utility pipes
which are suspended under street bridges (Reference 20). The USACE determined that
there was insufficient economic justification to permit federa participation in the
construction of flood control improvement. Any major work on flood control would have
to be supported entirely by local funds. One avenue of approach which could be easily
supported by the city is channel cleanup. By removing much of the debris accumulated in
the channels and bridge openings, flood hazards could be reduced. Wetlands zoning
ordinances passed by the city will help in preventing extensive development in the
floodplain.

The Town of Duxbury has a floodplain zoning plan to limit future development within
floodplain areas. This not only protects against flood damages to new structures, but also
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assures that the natural flood storage areas in the town will be protected (Reference 22).
Most of Duxbury is naturaly protected from severe wave action by the Duxbury Beach
peninsula; however, blowouts occurred through the dunes in the 1978 blizzard. The
dunes have since been rebuilt and fenced off for protection from people and cars which
may cause erosion. The only structural flood protection measures are discontinuous
seawalls designed primarily to dissipate wave energy, not for total flood protection.

The Town of Halifax has no existing structural flood protection measures. The most
effective flood protection measures in Halifax are provided by the natural system of
swamps which tend to attenuate flood flows by creating storage areas, and by the
generally flat terrain which reduces flood vel ocities.

In the Town of Hanover, the most effective flood protection measure is provided by the
natural system of swamps and ponds which tend to control flood flows by creating
storage areas, and by the moderate terrain which reduces flood velocities. There are three
dams located on the Indian Head River in the Town of Hanover, but they do not provide
flood protection.

In the Town of Hingham, the tidegate at Broad Cove protects the area between Broad
Cove Road and Thaxter Street from tidal inundation during the 1-percent-annual-chance
storm. Hingham maintains a floodplain district to prohibit future development within
floodplain areas. The district is based on a floodplain map prepared by historic
observations. This not only protects against flood damage to new structures, but also
assures that the natural flood storage areas in the town will be protected. Dams are
located at Foundry and Cushing Ponds, but they do not provide flood control. A 2-foot
high seawall protects part of the western shore of Hingham Harbor from storm surge and
wave attack. Following Hurricane Diane in 1955, the Weir, Crooked Meadow, and
Plymouth Rivers have been excavated from Leavitt Street to Main Street, and the culverts
at Leavitt Street, Union Street, and Free Street have been replaced.

The Town of Hull employs numerous structural flood protection measures, primarily to
dissipate wave energy and not for total flood protection. The February 1978 storm,
which did considerable damage to existing seawalls and breakwaters, showed that
structural flood controls are not completely reliable against storm damage. After this
storm, several seawalls were replaced or improved, and some erosion control measures
were taken. Green Hill, the seawall, which flanks the hill, was repaired and rip rap was
placed to stabilize the bluff. The Crescent beach breakwater was replaced after
experiencing heavy damage in 1978, with waves washing over the beach into Straits
Pond. The seawall a Gunrock was replaced with design improvements. Much of
Nantasket Beach was fronted with sand dunes and small seawalls which were broken,
overtopped and washed away during the February 1978 storm. Most of the beachfront
homes in this section experienced damage. At Point Allerton, the seawall was repaired.
Along the causeway connecting Allerton and Pemberton, the seawall is being improved,
and on Pemberton's inner and outer coast, the seawalls are being repaired. Bluff
stabilization is underway at Green Hill and Strawberry Hill. A large seawall in the
Kenberma section protects many houses which are below 10 feet in elevation. Many
other locationsin Bull have small seawalls or rip rap.

While the Town of Kingston does not employ structural flood control measures, the land
area has many natural flood protection features. The inland waterways have extensive
flood storage in the form of cranberry bogs, ponds, and wetlands. The coastal zone is
sheltered from ocean waves by the Duxbury/Plymouth Peninsula.  Kingston also
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maintains a Conservancy District along its watercourses which serves to protect natural
flood storage and the floodway, which carries most of the high velocity floodwaters.

In the Town of Lakeville, between Little Quittacas Pond and Great Quittacas Pond, there
is a gatehouse used to control water levels for both flood control and water supply
purposes. New Bedford Waterworks utilizes Little Quittacas Pond as its water supply.
There is aso a gatehouse between Assawompsett Pond and Great Quittacas Pond because
Assawompsett Pond is aso utilized for water supply. However, no flood protection
works have been constructed which would significantly affect the flood conditions in the
town.

The Town of Marshfidd has a floodplain zoning ordinance to regulate future
development within floodplain areas. This not only protects against flood damages to
new structures, but also assures that the natural flood storage areas in the town will be
protected (Reference 23). The Massachusetts Department of Natural Resources has
restricted all the tidal marsh areas in Marshfield under the authority of Chapter 130,
Section 105, of the General Laws of the Commonwealth of Massachusetts. The restricted
areas include the tidal marshes along the North River, the South River, the Green Harbor
River downstream of the cranberry bogs, and the Duxbury Marsh south of Careswell
Street. Structural flood protection measures include seawalls and tidegates. The seawalls
that have been constructed are used primarily to dissipate wave energy, not for total flood
protection. The tidegates that were installed are used as a means of reducing flooding in
low-lying areas. The seawalls are located from Rexhame Road to Shephard Avenue,
from Samoset Avenue to Thomas Street, from Bradford Street to just south of Wave
Street, and from just south of Beach Street to the Marshfield/Dewbury corporate limits.
The shorelines between these sections of seawall are protected by riprap bluffs, sand
dunes, jetties, and short sections of private seawalls. The tidegates are located at Dike
Road near the mouth of the Green Harbor River and reduce the tidal flooding in the area
between Ocean Street and Dike Road.

The Town of Mattapoisett joined the National Flood Insurance Emergency Program on
May 8, 1974, and incorporated floodplain management regulations into its zoning laws to
help future flood damages and related hazards. Due to changing conditions and restudies
in the area, the ordinance was amended in April and June 1980. The Zoning Laws apply
to al areas within the Mattapoisett jurisdiction that are shown on the Floodplain Zoning
Map as being located within a " Special Hazard Zone." Under the existing Zoning Code,
all new congtruction in the areas designated as a coastal high hazard area shall be located
landward of the reach of the mean high tide. Thereis limited permitted use in the Special
Flood Hazard Areas for agriculture; commercial/industrial loading and parking areas;
municipal uses that are directly related to, dependent upon, or essential to the area, such
as beaches, golf courses, fish hatcheries, swimming areas, water works or pumping
stations; residential uses such as lawns and gardens and structures not designed for
human habitation; and residential dwellings in accordance with Building and Flood
Proofing regulation. The Building Code further defines minimum requirements for
structures within the Special Flood Hazard Areas. flood proofing to 14 feet above mean
sealevel; new construction or significant alteration must be done under a special building
flood proofing permit; building elevations for new congtruction or substantial
improvement to residential structures shall have the lowest floor elevation at or above the
1-percent-annual -chance flood level; structures must be adequately anchored to prevent
flotation, collapse, or lateral movement as well as being constructed of material, and in
such a manner, as to prevent flood damage (Reference 24). There are no flood control
structures present and none planned for the Town of Mattapoi sett.
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The Town of Pembroke has a very efficient natural flood protection system. An
extensive system of lakes, ponds, swamps, and cranberry bogs absorbs much of the
potential flood waters. The 1955 hurricanes produced probably the greatest potential for
flooding in Massachusetts in recorded meteorological history; however, the effects in
Pembroke were very dight. The natural hydraulic network in Pembroke was
instrumental in absorbing and retarding most peak flows produced by the heavy rains. In
March 1968, heavy rains produced mgjor flooding in adjacent communities but, again,
virtually al of Pembroke was free of significant flooding. Once again, the hydraulic
network helped in reducing peak flows. Minor flooding did occur in isolated localities
and, because of an abnormally high water table, some flooding did occur in a few low-
lying homes and basements, especially around the ponds. In the past few years, the town
has enacted strict zoning ordinances, which have restricted development throughout
much of the lower areas. These ordinances have so far proven to be very effective in
[imiting development in flood-prone areas. A continued effort will be required from all
concerned to keep these ordinances in effect in the future. Pressure from devel opers will
increase dramatically in the next few years, to try to force the community in to opening
up more areas for development. Failure to adhere to current floodplain ordinances will
increase the potential for serious flooding.

The Town of Plymouth has many natural flood protection features. The inland
waterways have extensive flood storage in the form of cranberry bogs, ponds, and
wetlands. Plymouth also maintains a conservancy district along its watercourses that
serves to protect natura flood storage and the floodplains. The breakwater on Long
Beach protects much of Plymouth Harbor from severe wave attack, as do severa smaller
retaining walls and a breskwater area in the immediate area of Plymouth Harbor.
Breakwaters and retaining walls are also located along the shorelines of Kingston Bay
and Plymouth Bay, providing protection from wave activity. Several dams are located on
streams throughout Plymouth; none are used for flood control.

The Town of Scituate has floodplain zoning ordinance to regulate development in the
flood-prone areas. Structural flood protection measures include numerous seawalls and
revetments designed to protect against wave damage. As witnessed by the 1978 storm,
such structures do not always provide the protection that is expected of them. Seawalls
that were damaged or destroyed during the 1978 storm have either been repaired or
rebuilt, most at their prior elevation. The walls along Scituate Harbor are built at higher
elevations designed to withstand the 1-, and 0.2-percent-annual-chance floods. Tack
Factory Pond Dam and Old Oaken Bucket Pond Dam on First Herring Brook, Hunters
Pond Dam on Bound Brook, and several smaller dams are located in the town. None of
these dams are used as flood control structures.

The Towns of Carver, Hanson, Norwell, Plympton, Rochester, Rockland and Whitman
have no actual flood protection measures but the natural system of lakes, ponds, swamps,
and cranberry bogsis an effective flood protection measure. The flat terrain and creation
of storage areas by the bogs retard flood flows.

The Towns of East Bridgewater, Middleborough, Marion, Wareham, and West

Bridgewater have no existing flood protection works which would significantly affect
flood conditions.
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In the Town of Rockland, as a non-structura flood protection measure, the Rockland
Conservation Commission operates permit system to control development aong
watercourses and water bodies

The Towns of Marion and Plympton have aso incorporated a set of floodplain

management regulations into their zoning laws to help minimize future flood damages
and related hazards.

ENGINEERING METHODS

For the flooding sources studied by detailed methods in the community, standard hydrologic and
hydraulic study methods were used to determine the flood-hazard data required for this study.
Flood events of a magnitude that is expected to be equaled or exceeded once on the average
during any 10-, 50-, 100-, or 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
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. Therisk of experiencing arare
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 flood 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
exigting in the community at the time of completion of this study. Maps and flood elevations will
be amended periodically to reflect future changes.

31 Hydrologic Analyses

Hydrologic analyses were carried out to establish peak discharge-frequency relationships
for each flooding source studied by detailed methods affecting the community.

For each community within Plymouth County that has a previously printed FIS report,
the hydrologic analyses described in those reports have been compiled and are
summarized below.

Pre-countywide Analyses

In the Town of Abington, the Shumatuscacant River is ungaged and no record of past
floodflows or stages was available. Various methods were evaluated to best obtain the
peak floodflows that could be expected. A method developed by the USGS, Water
Resources Division, appeared to be most suitable for ungaged streams in Massachusetts
(Reference 25). This method was devel oped after many years of monitoring an extensive
number of gaged streams throughout Massachusetts. By multiple regression techniques,
arelationship was developed between the actua flood peaks experienced at the recording
stations and their drainage basin characteristics. The results of this study indicate that
flood peaks for any particular stream, whether it be gaged or ungaged, may be estimated
from knowledge of the drainage basin area, main channel dope, and the mean annual
precipitation of the basin. The peak flows for approximate study areas were aso
determined by this method. The 0.2-percent-annual-chance floodflows for al portions of
the Shumatuscacant River and its eastern unnamed tributary, herein called the "Northern
Tributary," were determined by straight line extrapolation from a logarithmic-probability
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plot of the 10-, 2-, and 1-percent-annual-chance flows. The total drainage area for the
Shumatuscacant River varies from 0.00 to 3.45 square miles at the corporate limits, a
relatively small watershed. For this reason, it was not feasible to develop one set of
discharge-frequency relationships. Therefore, peak discharges were derived for six
respective segments of the river and for the one segment of the "North Tributary”
Shumatuscacant River for the 10-, 2-, 1-, and 0.2-percent-annual -chance floodflows.

For the Stream River, the discharge-frequency analysis was conducted using regional
equations developed by S. William Wandle, Jr. (Reference 26). The 0.2-percent-annual -
chance peak discharge was estimated graphically from the calculated values of the more
frequent events.

In the Towns of Bridgewater and West Bridgewater initial estimates of peak runoff for
10-, 2-, 1-, and 0.2-percent-annual-chance storms, obtained by using the Johnson-Tasker
Multiple Regression Formulae, were judged to be high (Reference 27). These formulae
employ three parameters. a watershed area taken from standard USGS quadrangle maps,
an annual precipitation value, and a value for the dope of theriver. After close scrutiny,
it was found that vast amounts of storage within the region's drainage area rendered the
results to be inaccurate. An alternate method for finding run-off values by reating peak
discharges to drainage areas was employed. Estimates for determining the peak run-off
values were developed and used in East Bridgewater and Middleborough using a USGS
method relating peak discharges to the drainage areas (References 28 and 29). It has
been found that for sites on the same stream, the discharge ratios are directly proportiona
to the drainage area ratios raised to some power less than one. This may be expressed as.

QUQ2 = (AVA2) " x

where Q1 and A1 are the discharge and drainage, respectively at the ungaged site; Q2 and
A2 are the discharge and drainage at the gaged site; and x = an exponent less than one.
The value of x can be estimated from the slope of a graph showing the relation between
mean annual flood and drainage area for the region. Records from the "State Farm"
Gaging Station (No. 01108000) on the Taunton River (located 1.0 mile upstream of
Sawmill Brook) in Bridgewater were used to obtain values for Q2 and A2. Vauesfor Al
were taken from USGS topographic maps (Reference 30), and a value for x, which was
0.7, was obtained from the USGS office in Boston (Reference 31).

Peak discharges for the Taunton, Town, and Matfield Rivers were taken from the 1982
FIS for the Town of Bridgewater (Reference 32). For Sawmill Brook and Tributary A to
Sawmill Brook, peak discharges were determined using the USGS Regional Regression
Equations for Massachusetts (Reference 33).

There are no gaging stations for the Salisbury Brook, Salisbury Plain River and Trout
Brook in the City of Brockton. Various hydrologic analyses were employed to determine
peak flows for the selected recurrence intervals for Salisbury and Trout Brooks and the
Salisbury Plain River. Peak flows for Salisbury Brook were determined by first
calculating the peak flows of Lovett Brook and the peak inflow into Brockton Reservoir,
upstream of the study area. These flows were determined by utilizing the Sail
Conservation Service (SCS) method of peak runoff based on rainfall intensity and soil
classification type (Reference 34). Flow into Brockton Reservoir was then routed
through the reservoir to determine inflow to Waldo Lake. This flow was then routed
through Waldo Lake to determine peak outflow from Waldo Lake. This adjusted flow
was then routed through the remaining ponds in D.W. Field Park (Reference 35) to arrive
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a a peak flow out of Cross Pond, which feeds Salisbury Brook. Peak flows were
determined for Lovett Brook by using the same SCS method of peak runoff
determination routed down through the brook to Cross Pond. The respective peak flows
were then added, taking into consideration that the peak flow from the series of ponds
would be substantially reduced because of the impoundment of the flood waters supplied
by Brockton Reservoir and Waldo Lake. These two water bodies provided sufficient
storage to retard and diminish the peak flow out of Cross Pond. Once a peak flow was
determined at the outlet of Cross Pond, a peak flow was determined at selected locations
along Salisbury Brook using the SCS method of drainage area relationships (Reference
34). Peak flows for Trout Brook were determined by the SCS method of peak runoff
determination. After routing these flows through the reach, peak flows were determined
downstream of the confluence of Trout and Salisbury Brooks by adding graphically the
peak flows from each brook. These flows were then used to establish peak flows
downstream, again using the SCS method.

In the Town of Carver, for the Weweantic River, Rocky Meadow Brook, South Meadow
Brook and Crane Brook, a log-Pearson Type lll analysis on all of the gages nearest to the
study area was used to develop discharges for all detailed study streams, the results of the
analysis were plotted as envelopes of curves of drainage area versus CSM rates (cubic
feet per second per square mile). Since the characteristics of the study area are different
than those of the gaged streams, a fina curve on the low side of the plotted data was
selected for use. The curve was based on subjective judgment.

The peak discharges for the Winnetuxet River, PAdmer Mill Brook in the Town of
Halifax; and Indian Head Brook, Drinkwater River upstream of the tributary entering
from Hell Swamp, and for Longwater Brook from its confluence with the Drinkwater
River to the upstream Town of Hanover corporate limits were computed from regiona
regression equations developed by USGS for ungaged drainage basins in Massachusetts
(Reference 26). Peak discharges for Poor Meadow Brook were computed from the
revised version of the USGS regression equations (Reference 36). These equations relate
peak flow to drainage area and dope.

Peak discharges for the Taunton River in the Town of Halifax were obtained from the
September 8, 1999 FIS for Bridgewater, M assachusetts (Reference 32).

In the Town of Hanover and Town of Hanson, a standard log-Pearson Type Ill analysis
was used to determine peak flows on the Indian Head River (Reference 37). Dataused in
this analysis was obtained at the USGS gage No. 01105730, located on the Indian Head
River in Hanover. The anaysis was based on a 12 year period of record. The discharges
determined by this method for the Indian Head River were in close agreement with those
used in the February 1982 FIS for the Town of Pembroke (Reference 38 and 39).
Because of the close agreement, the previously established discharges were used for the
Indian Head River. On the Drinkwater River, from Factory Pond upstream to the
tributary entering the River from Hell Swamp, the discharges were computed based on
averaging results obtained by two methods. The first method was the log-Pearson Type
Il analysis of the Indian Head River gage (Reference 37). The second method used the
regiona regression equations developed by the USGS for ungaged drainage basins in
Massachusetts (Reference 36). This combination of methods was also used to compute
peak flows on French Stream and Drinkwater River Tributary. Peak discharges at other
locations along the Indian Head River in the Town of Hanson and were transposed
upstream and downstream of the gage based on drainage area.
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Peak discharges for the 10-, 2-, 1-, and 0.2-percent-annual-chance floods for the Weir
River, Crooked Meadow River, Plymouth River, Eel River, Accord Brook, Turkey Hill
Run, and Town Brook in the Town of Hingham and along Smelt Brook in the Town of
Kingston were computed by the USGS regiona formula for estimating flood magnitude
and frequency (Reference 36). Thisformulais based on an anaysis of al gaging stations
in eastern Massachusetts; the following equation is used:

Qn = C1 AAC2 CAC3

where Qn is the peak discharge for recurrence interval "n” in cubic feet per second, A is
the drainage area, S is the stream slope and C1, C2, and C3 are coefficients specific to
recurrence interval “n”.

The 10-, 2-, 1-, and 0.2-percent-annual-chance discharges for Jones River Brook, Halls
Brook, Mile Brook, and the Jones River were determined using the HEC-1 flood
hydrograph computer model (References 40 and 41). The model was calibrated to the
March 1968 flood, which was dlightly greater than a 10-percent-annual-chance storm
measured at USGS gage (No. 01105870) downstream of EIm Street on the Jones River.
Unit hydrograph coefficients developed in the caibration run were used to synthesize
hydrographs for the 10-, 2-, 1-, and 0.2-percent-annual-chance floods. Synthetic rainfall
hyetographs were developed from Technical Paper No. 40 (Reference 42). Sub-basin
hydrographs were routed through the numerous storage areas along the streams and were
combined to develop the composite basin models.

The hydrologic data for Hannah Eames Brook and the streams studied by approximate
methods in the Town of Marshfield were taken from the October 1, 1983 FIS for the
Town of Marshfield (Reference 20). There are no continuous stream gages in any of the
watersheds in this study. This anaysis consisted of determining the mean annual flood
and related floods using the Rational Method and assuming hydrograph distributions in
specific areas. Information on rainfall was obtained from Weather Bureau Technical
Paper No. 40 (Reference 42).

The discharges on the Nemasket River were obtained from the routing of Assawompset,
Long, and Quittacas Ponds in conjunction with the use of regional equations. Inflow
hydrographs into the ponds and reservoir routings of the flood hydrographs were
performed using the HEC-1 Flood Hydrograph Package computer program (Reference
43). Reservoir routings were performed at the outlet of Long Pond and Great Quittacas
Pond in order to determine the inflow hydrographs into Assawompset Pond. The inflow
hydrographs into Assawompset Pond were combined with flood hydrographs from
Assawompset Pond. The resulting hydrograph was routed through the Assawompset
Pond Dam to determine the outflow hydrograph into the Nemasket River. The discharges
from the Assawompset Pond Dam routing were taken from the rising limb of the outflow
hydrographs to account for the fact that the peak discharges from the ponds occur much
later in time than the peak discharges from the remaining watershed.

Regiona discharge-frequency equations developed by the USGS were used to determine
peak discharges from the remaining portion of the Nemasket River watershed (Reference
37). These equations were used since the discharges obtained from them were found to
be similar to the peak discharges resulting from the HEC-1 analysis of the watershed.
The fina discharges on the Nemasket River are the sum of the HEC-1 Flood Hydrograph
analysis and flood routing of Assawompset, Long and Great Quittacas Ponds and the
results from the use of the regional discharge-frequency equations.
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The hydrologic analyses for Second Herring Brook and Black Pond Brook consisted of
the use of two methodologies. A standard log-Pearson Type Il analysis was utilized to
determine peak flows for the selected recurrence intervals at the USGS gage (No.
01105870) located on the Jones River in the Town of Kingston. The analysis was based
on 12 years of record. A discharge-drainage area proration method was used to transpose
the results of the gage analysis to the detailed study streams in Norwell. The second
method was the use of regional regression equations devel oped by the USGS for ungaged
drainage basins in Massachusetts. These equations relate drainage area and slope to peak
flow (Reference 30). Thefina results were an average of results obtained from these two
methods.

Flows to Herring Brook were determined by utilizing a procedure developed by the SCS
(Reference 35). Utilizing information concerning basin characteristics, a hydrograph was
developed for Herring Brook, excluding any flow from Furnace Pond. These flows were
then routed downstream to the confluence with the North River. Peak floodflows into
Oldham and Furnace Ponds were based on previous cal culations performed by the study
contractor in 1964 (Reference 44). Inflows with a 10-, 2-, 1-, and 0.2-percent-annual-
chance were developed and were then routed through the ponds, using standard routing
procedures. Methods and computed outflows were thoroughly investigated for
reasonableness and were found to reflect current hydrologic judgment. The 0.2-percent-
annual-chance outflow was determined by extrapolating from the data.

For the July 17, 1986, Town of Plymouth FIS, for Town Brook, discharge-frequency
relationships were determined using the USACE HEC-1 flood hydrograph computer
model (References 42 and 43). The model was calibrated to the March 1968 flood at the
USGS stream gage (No. 01 105870) downstream of EIm Street on the Jones River in
Kingston. The gage was chosen because of the watershed similarities between the Jones
River and the Town Brook and also because it is the closest gage to Town Brook. Peak
discharges for the 10- and 1-percent-annual-chance floods on remaining riverine streams
were determined using the SCS Tabular Method to develop composite hydrographs at
selected points (Reference 45). Each watershed was divided into sub-areas, and drainage
area, time of concentration (Tc), and travel time (Tt) were computed. A runoff curve
number (RCN) was assigned to each sub-area based on soil and land-use characterigtics.
The 24-hour rainfall for the 10- and 1-percent-annual-chance floods was determined
using National Wesather Service Technical Paper No. 40 (Reference 42). Based on the
RCN and the 24-hour rainfal, the runoff in inches was determined from tables prepared
by the SCS (Reference 46). Hydrographs of flow in cubic feet per second per square
mile (csm) for each point were taken from tables prepared by the SCS, based on Tc and
Tt. The discharges in csm were then multiplied by drainage area and runoff in inches to
obtain peak discharges in cubic feet per second. Peak discharges for the 2- and 0.2-
percent-annual-chance floods were determined by extending the frequency curve of the
10- and 1-percent-annual -chance floods according to alog-Pearson Type |11 distribution.

A rating curve for the outlet of Snipatuit Pond was determined. Rainfal runoff for the
10-, 2-, and 1- percent-annual-chance floods was added to a base water surface elevation
on Snipatuit Pond, and the corresponding outlet flood magnitudes were determined from
the rating curve. The 0.2-percent-annual-chance flood was determined from the extreme
probability paper. Regional discharge frequency equations developed by S. William
Wandle were used for the remainder of the watershed, not including the 7.6 square mile
drainage area for Snipatuit Pond (Reference 36). The 1-percent-annual-chance flood
magnitude from Snipatuit Pond (65 cubic feet per second) was added to each frequency
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of the regional equation. Although the peak from the pond and remaining watershed may
not coincide, for the purposes of this study, they were assumed to be concurrent.

The peak discharges of French Stream were obtained by averaging the results of two
methods of flood flow frequency determination. First, a standard log-Pearson Type ||
analysis was performed using 12 years of data from the USGS gage located on Indian
Head River in Hanover, Massachusetts (Gage No. 01105730) (References 39 and 40).
French Stream is a tributary of the Indian Head River. A drainage area to discharge
relationship was used to transpose the results of the Indian Head River analyses to French
Stream. The equation used for transposing the gage based data was as follows:

Q/Qg = (A/AQ)"0.75

where Q is the discharge at the desired location on French Stream, Qg is the discharge at
the Indian Head River gage, A is the drainage area of French Stream at the desired
location, and Ag is the drainage area at the Indian Head River gage (Reference 47). The
second method used to obtain flood flows for French Stream was the regional regression
equations developed by the USGS for ungaged watersheds in Massachusetts. The final
discharges for use on French Stream were obtained by averaging the discharges
devel oped by both methods.

The flood discharges of Tributary A in the Town of Rockland were computed using the
Rational Method in conjunction with a routing of the flood flows through the Summer
Street culvert (Reference 48). The Rational Method was chosen because of the small
drainage area and the high degree of urbanization in the Tributary A watershed. The
peak discharges for Tributary A are less at the confluence with French Stream than
downstream of Levin Road because the culvert at Summer Street, through which the
flood water is routed, causes water storage to occur upstream of the culvert. This storage
results in a reduced peak discharge downstream of Summer Street to the confluence with
French Stream.

For the 1992 FIS, the hydrologic analysis for the Town of Scituate involved the study of
two types of flooding sources: inland flooding of those areas affected by riverine flooding
and coastal flooding affected by coastal storm surge and wave action. Combinations of
both flooding types were considered for some areas. Due to the absence of streamflow
records, peak discharges for the 10-, 2-, |-, and 0.2-percent-annual -chance floods for the
Bound Brook, Satuit Brook and First Herring Brook were computed using the Rationa
Method and assuming hydrograph distributions.

Countywide Analysis

For this countywide FIS, no new hydrologic anayses were conducted.

Peak discharge-drainage area relationships for Plymouth County are shown in Table 7,
Summary of Discharges.

39



TABLE 7—-SUMMARY OF DISCHARGES

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL
LOCATION MILES) CHANCE CHANCE CHANCE CHANCE

ACCORD BROOK

At a point approximately 3.09 125 210 256 393
2,100 feet downstream of
Prospect Street in Hingham

BEAVER BROOK

At EIm Street in East 2.30 319 436 498 614
Bridgewater

At Summer Street in East 1.30 313 428 487 600
Bridgewater

BEAVER DAM BROOK

At White Horse Beach 4.60 738 1136 1343 1932
Upstream of State Route 3A 2.30 603 899 1049 1469
in Plymouth

BLACK BETTY BROOK

At the confluence with 0.80 64 88 101 124
West Meadow Brook
At the West Bridgewater/ 0.30 32 44 50 62

Brockton corporate limits

BLACK BROOK

At Centra Street in East 1.40 90 123 140 173
Bridgewater

BLACK POND BROOK

At the confluence with 2.90 125 210 260 395
Second Herring Brook

BOUND BROOK

At Mordecai Lincoln Road 7,200.00 370 635 950 1400
in Scituate
At the culvert at State 6,600.00 300 550 800 1200

Route 3A in Scituate
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL
LOCATION MILES) CHANCE CHANCE CHANCE CHANCE
At Clifford Road in 5.40 509 863 1060 1656
Plymouth
Approximately 5,280 feet 2.70 305 517 635 992
upstream of Clifford Road
CRANE BROOK
At the confluence with the 12.30 295 430 505 650
Weweantic River
At Cranberry Road in 6.80 190 280 325 410
Carver
CROOKED MEADOW
RIVER
At the confluence of 4.31 177 297 362 556
Fulling Mill Brook
DRINKWATER RIVER
At Factory Pond 22.60 850 1,260 1,470 2,030
At confluence with 18.00 770 1,035 1,155 1,470
Drinkwater River Tributary
Upstream of French Stream 11.20 480 740 870 1,240
Upstream tributary from Hell 3.40 160 270 330 520
Swamp
DRINKWATER RIVER
TRIBUTARY
Upstream confluence with 4.50 80 225 315 560
the Drinkwater River
EEL RIVER (TOWN OF
HINGHAM)
At its confluence with the 0.60 53 91 112 177
Plymouth River
EEL RIVER (TOWN OF
PLYMOUTH)
At Sandwich Road in 3.70 222 377 463 724
Plymouth
At Russell Millpond outlet 3.00 194 330 405 633
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT

FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL

LOCATION MILES) CHANCE CHANCE CHANCE CHANCE

FIRST HERRING BROOK

At the culvert at New 300.00 405 520 610 835
Driftway

At Grove Street in Scituate 1,100.00 145 197 240 385

FRENCH STREAM

At confluence with the 8.60 390 590 700 1,000
Drinkwater River

Upstream of Rockland 8.40 340 530 620 890
corporate limits

Upstream of Beech Hill 5.90 290 440 520 750
Swamp Tributary

Upstream of Tributary B 4.90 240 360 430 620

Upstream of Studleys Pond 4.10 200 310 360 520
Dam

1,650 feet upstream of North 2.00 110 180 220 340
Avenue in Rockland

HALLS BROOK

At confluence with Jones 4,70 175 212 263 396
River

Approximately 400 feet 2.50 147 187 220 345
upstream of Blackwater
Pond

Approximately 2,500 feet 1.50 93 133 168 233
downstream of Brookdale
Road in Kingston

HANNAH EAMES BROOK

At Damons Point Road in 1.50 200 250 270 520
Marshfield

At New Main Street in 0.67 150 195 210 260
Marshfield

HERRING BROOK

At Mountain Avenuein 155 92 162 217 374
Pembroke

At Barker Streetin 1.99 118 208 278 480
Pembroke
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT

FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL

LOCATION MILES) CHANCE CHANCE CHANCE CHANCE

HINGHAM STREET BASINS

At Hingham Street 0.10 * * 10 *

HOCKOMOCK RIVER

At West Bridgewater 22.60 648 887 1,014 1,249
/Bridgewater corporate
limits

At Maple Street in West 22.40 644 882 1,008 1,242
Bridgewater

At Dirt Road in West 20.50 605 828 946 1,166
Bridgewater

HOCKOMOCK RIVER —

cont'd

At West Center Street in 20.30 601 823 941 1,159
West Bridgewater

At Manley Street in West 19.30 580 794 907 1,118
Bridgewater

At West Street in West 18.40 562 769 879 1,083
Bridgewater

INDIAN BROOK

At State Route 3A in 3.60 311 518 632 972
Plymouth

Downstream of Island Pond 0.80 154 261 320 499

INDIAN HEAD BROOK

At its confluence with the 4.70 155 260 315 485
Indian Head River

Downstream of 2.60 85 140 170 255
Wamptatuck Pond

INDIAN HEAD RIVER

At U.S. Geologica Survey 30.30 1,200 1,700 1,820 2,480
Gaging Stationin
Pembroke

*Data not available
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT

FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL

LOCATION MILES) CHANCE CHANCE CHANCE CHANCE

INDIAN HEAD RIVER —

cont'd

Upstream of the 23.00 950 1,380 1,580 2,130
confluence of Indian
Head Brook

JONESRIVER

At confluence with Kingston 15.60" 640 830 960 1,220
Bay

Approximately 690 feet 14.00 620 810 940 1,200
downstream of Wapping
Road in Kingston

Approximately 4,040 feet 12.80 530 680 820 1,060
upstream of Wapping
Road in Kingston

Approximately 50 feet 11.80 460 610 740 940
downstream of footbridgein
Kingston

Approximately 1,350 feet 1.30 75 100 116 140
downstream of Grove
Street in Kingston

JONES RIVER BROOK

At confluence with Jones 4.90 180 250 300 380
River

LONGWATER BROOK

At confluence with the 2.90 130 220 270 410
Drinkwater River

MATFIELD RIVER

At High Street in 79.77 1,564 2,141 2,447 3,015

Bridgewater

! Does not include 4.1 square mile area diverted from Silver Lake for water supply



TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT

FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL

LOCATION MILES) CHANCE CHANCE CHANCE CHANCE

MATTAPOISETT RIVER

At the downstream 14.90 275 410 485 705
Rochester corporate limits

1,600 feet upstream of 12.10 100 120 135 170
Rounseville Road in
Rochester

3,000 feet downstream of the 7.60 45 55 65 80
outlet of Snipatuit Pond

MEADOW BROOK

At North Central Street in 7.60 308 421 482 593
East Bridgewater

At Water Street in East 6.90 297 407 465 573
Bridgewater

At Highland Street in East 4.00 197 270 308 380
Bridgewater

At downstream Whitman 3.70 150 235 270 480
corporate limits

MEADOW BROOK

TRIBUTARY

At confluence with Meadow 1.00 50 85 105 160
Brook

MILE BROOK

At confluence with Halls 0.60 65 85 98 120
Brook

NEMASKET RIVER

At confluence with Taunton 71.89 888 1,252 1,484 2,060
River

At State Route 44 in 64.83 776 1,092 1,270 1,746
Middleborough

At Lakeville/Middieborough 61.00 690 954 1,102 1,495

corporate limits at Conrall

Bridge

At Assawompset Pond Dam 48.98 330 360 380 400
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL
LOCATION MILES) CHANCE CHANCE CHANCE CHANCE
NORTHERN BRANCH OF
BEN MANN BROOK
At Hingham Street 0.20 * * 110 *
PALMER MILL BROOK
At confluence with 8.60 250 415 505 765
Winnetuxet River
Upstream of confluence with 5.10 165 270 330 500
Colchester Brook
PLYMOUTH RIVER
At the confluence of the Eél 3.31 150 252 307 474
River
At the confluence of 1.41 81 137 168 262
Penniman Hill Tributary
POOR MEADOW BROOK
At the downstream Hanson 14.20 420 650 780 1,080
corporate limits
Upstream of its confluence 2.20 120 200 240 330
with the Shumatuscacant
River

ROCKY MEADOW BROOK

At the confluence with the 5.90 170 255 290 370
Weweantic River

SALISBURY BROOK

At Cross Pond 5.95 325 520 610 860

At Newbury Street in 7.05 370 590 690 980
Brockton

At confluence with Trout 7.70 390 630 740 1,040
Brook

SALISBURY PLAIN RIVER
At Grove Street in Brockton 14.20 1,180 1,730 1,950 2,410

*Data not available
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT

FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL

LOCATION MILES) CHANCE CHANCE CHANCE CHANCE

SALISBURY PLAIN RIVER —

cont’d

At Meadow Lane in Brockton 16.40 1,310 1,870 2,160 2,660

At Belmont Street in West 19.80 591 809 924 1,139
Bridgewater

At the Conrail bridge in West 19.30 580 794 907 1,118
Bridgewater

SATUCKET RIVER (Lower

Reach)

At Plymouth Street in East 22.50 924 1,264 1,445 1,780
Bridgewater

SATUCKET RIVER (Upper

Reach)

At confluence of Black Brook 18.10 806 1,103 1,260 1,553

At Pond Street in East 1.70 107 147 168 207
Bridgewater

SATUIT BROOK

At Stockbridge Road in 930.00 410 480 620 780
Scituate

At the culvert at therailroad 185.00 112 130 170 213
bedin Scituate

SAWMILL BROOK

At confluence with Taunton 3.74 172 277 332 496
River

At Bedford Street 2.30 125 202 243 366

SECOND HERRING BROOK

At the confluence with North 3.60 180 305 370 570

River

SHINGLEMILL BROOK

At the confluence with 0.60 * * 532 *
Unnamed Tributary 5 to
Shinglemill Brook

*Data not available
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL
LOCATION MILES) CHANCE CHANCE CHANCE CHANCE

SHUMATUSCACANT RIVER

Upstream of Tributary to 6.60 301 502 611 935
Shumatuscacant River
Upstream of Hobart Pond 6.10 240 410 500 770

From Abington-Whitman 3.45 145 230 265 370
corporate limitsto Center
Street in Abington

From Center Street to Ralph G. 250 115 175 205 280
Hamlin, Jr. Boulevard in
Abington

From Ralph G. Hamlin, Jr. 2.20 110 170 195 255
Boulevard in Abington to the
confluence of the
Shumatuscacant River-North
Tributary

From confluence of the 1.65 90 135 150 200
Shumatuscacant River-North
Tributary to Lincoln Street in
Abington

From Lincoln Street to 0.72 45 65 70 90
Wyman Road in Abington

From Wyman Road to study 0.44 25 35 40 50
limits, approximately 2,300
feet upstream from Summit
Road in Abington

SHUMATUSCACANT RIVER
—NORTH TRIBUTARY
From confluence with 0.44 25 30 35 45
Shumatuscacant
River to study limits,
approximately 1,700 feet
upstream from Wales Street

SHUMATUSCACANT

TRIBUTARY

At confluence with 1.20 65 110 140 220
Shumatuscacant River
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL
LOCATION MILES) CHANCE CHANCE CHANCE CHANCE
SMELT BROOK
At confluence with Jones 1.30 89 153 188 294
River
SNOWS BROOK
At South Street in 3.49 175 240 274 338
Bridgewater
At Cross Street in Bridgewater 2.16 125 172 196 242
At Forest Street in 114 79 108 123 152
Bridgewater
SOUTH BROOK
At Hayward Street in 3.13 161 221 252 311
Bridgewater
At Plymouth Street in 3.10 161 221 252 311
Bridgewater
At Water Street (Downstream 3.09 161 221 252 311
Crossing) in Bridgewater
SOUTH BROOK - cont’d
At Conrail Bridgein 2.08 122 167 190 235
Bridgewater
At Constant Street in 1.65 104 142 162 200
Bridgewater
At Bedford Street (State 1.04 75 103 118 145
Route 18) in Bridgewater
SOUTH MEADOW BROOK
At the confluence with the 13.80 320 470 550 710
Weweantic River
At Main Street in Carver 6.30 175 265 360 390

STREAM RIVER

At confluence with the 1.54 90 155 190 275
Shumatuscacant River

TAUNTON RIVER

At Vernon Street in 270.80 3,683 5,042 5,762 7,100
Bridgewater
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT

FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL

LOCATION MILES) CHANCE CHANCE CHANCE CHANCE

TAUNTON RIVER - cont’'d

At Plymouth Street in 270.36 3,680 5,037 5,707 7,093
Bridgewater

At State Routes 18 and 28 261.34 3,594 4,920 5,622 6,928

At Titicut Street in 260.92 3,587 4,910 5,611 6,914
Bridgewater

At Conrail Bridgein 183.90 2,810 3,847 4,396 5,417
Bridgewater

At Summer Street in 183.04 2,807 3,824 4,390 5,410
Bridgewater

At Auburn Street in 179.35 2,760 3,778 4,318 5,320
Bridgewater

At upstream confluence of 142.90 2,350 3,210 3,670 4,530
Winnetucket River

At Cherry Streetin 142.46 2,348 3,214 3,674 4,526
Bridgewater

At Mill Street in 14111 2,334 3,195 3,651 4,499
Bridgewater

TOWN BROOK

At Sandwich Street in 3.90 132 174 202 255
Plymouth

At State Route 3 in Plymouth 3.00 101 120 136 162

At a point approximately 40 0.69 107 186 229 368
feet upstream of the long
culvert to Hingham Harbor
in Hingham

At the confluence of Baker 0.31 11 24 31 58
Hill Tributary

TOWN RIVER

At Hayward Street in 59.92 1,278 1,754 2,005 2,470
Bridgewater

At Broad Street in Bridgewater 55.01 1,206 1,651 1,887 2,325

At Oak Street in Bridgewater 54.94 1,206 1,651 1,887 2,325

At High Street in Bridgewater 54.68 1,202 1,645 1,880 2,317

At the West Bridgewater 54.20 1,196 1,637 1,870 2,305
corporate limit

At Main Street in West 50.70 1,142 1,563 1,786 2,201
Bridgewater
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL
LOCATION MILES) CHANCE CHANCE CHANCE CHANCE
TOWN BROOK —cont'd
At South Street in West 50.10 1,131 1,548 1,770 2,180
Bridgewater
At Forest Street in West 42.50 1,010 1,382 1,579 1,946
Bridgewater
At the old cart pathin West 40.40 974 1,333 1,523 1,877
Bridgewater
At Scotland Street in West 39.30 956 1,308 1,495 1,842
Bridgewater
At State Route 24 in West 39.10 952 1,303 1,490 1,835
Bridgewater
TRIBUTARY A
At confluence of French 0.70 100 120 130 150
Stream
550 feet downstream of Levin 0.50 240 310 350 415
Road in Rockland
TRIBUTARY ATO
SAWMILL BROOK
Above confluence with 0.82 63 104 126 192
Sawmill Brook
TRIBUTARY TO MEADOW
BROOK
At East Bridgewater-Whitman 0.20 24 35 46 57
corporate limits
TROUT BROOK
At Ames Street in Brockton 3.68 508 690 790 880
At Ashland Street in Brockton 492 640 870 990 1,110
At confluence with Salisbury 6.50 790 1,100 1,210 1,370
Brook
TURKEY HILL
At its confluence with the 1.40 89 152 187 292
Wer River
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL
LOCATION MILES) CHANCE CHANCE CHANCE CHANCE
UNNAMED TRIBUTARY 2
TO SHINGLEMILL BROOK
At confluence of the Unnamed 0.04 * * 57 *
Tributary 5 to Shinglemill
Brook
UNNAMED TRIBUTARY 3
TO SHINGLEMILL BROOK
At confluence with Shinglemill 0.25 * * 319 *
Brook
UNNAMED TRIBUTARY TO
IRON MINE BROOK
At Hanover Street 0.36 * * 61 *
UNNAMED TRIBUTARY TO
SILVER BROOK
At Silver Street 0.03 * * 22 *
UNNAMED TRIBUTARY TO
THIRD HERRING BROOK
At Washington Street 0.27 * * 104 *
WEIR RIVER
At Foundry Pond outlet in 13.90 417 688 836 1267
Hingham
At the confluence of Accord 7.52 266 442 538 821
Brook
At the confluence of Tower 6.00 266 377 459 702
Brook
WEST MEADOW BROOK
At South Elm Street in West 6.20 265 363 414 511
Bridgewater
At West Center Street in West 5.70 247 338 386 476
Bridgewater
At Crescent Street in West 5.40 243 333 381 469
Bridgewater

*Data not available
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TABLE 7—-SUMMARY OF DISCHARGES — cont’'d

PEAK DISCHARGES (CUBIC FEET PER SECOND)

DRAINAGE
AREA 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
FLOODING SOURCE AND (SQUARE ANNUAL ANNUAL ANNUAL ANNUAL
LOCATION MILES) CHANCE CHANCE CHANCE CHANCE
WEST MEADOW BROOK —
cont'd
At dirt road in West 2.10 233 319 364 449
Bridgewater
At the corporate limit 0.80 69 88 101 124
WEWEANTIC RIVER
At the downstream Carver 44.60 650 1,005 1,160 1,500
corporate limits
Upstream of the confluence of 32.30 515 770 890 1,120
Crane Brook
At the confluence of South 19.70 405 600 700 890
Meadow Brook and Rocky
Meadow Brook
WILLOW BROOK
At East Center Street in West 1.50 97 132 151 186
Bridgewater
At therailroad bridge in West 1.30 86 118 134 166
Bridgewater
WINNETUXET RIVER
At confluence with Taunton 36.50 865 1,415 1,710 2,565
River
Downstream of River Street 30.80 810 1,325 1,605 2,420
bridge in Halifax
Downstream of confluence 23.80 730 1,210 1,465 2,220
of Palmer Mill Brook
Upstream of confluence of 15.20 485 810 980 1,490
Palmer Mill Brook
At downstream Plympton 15.10 485 810 980 1,490
corporate limits
6,000 feet downstream of 10.90 350 580 705 1,075
Winnetuxet Road bridge in
Plympton
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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 the FIS report. Flood elevations shown
on the FIRM are primarily intended for flood insurance rating purposes. For construction
and/or floodplain management purposes, users are cautioned to use the flood elevation
data presented in this FIS in conjunction with the data shown on the FIRM.

Cross section data for the below-water sections were obtained from fidld surveys. Cross
sections were located at close intervals above and bel ow bridges, culverts, and damsin order
to compute the significant backwater effects of these structures. In addition, cross sections
were taken between hydraulic controls whenever warranted by topographic changes.

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

The hydraulic analyses for this study were based on unobstructed flow. The flood
elevations shown on the Flood Profiles (Exhibit 1) are thus considered valid only if
hydraulic structures remain unobstructed, operate properly, and do not fail.

For each community within Plymouth County that has a previously printed FIS report,
the hydraulic analyses described in those reports have been compiled and are summarized
below.

Pre-countywide Analyses

Cross sections for the backwater analysis of the Shumatuscacant River, the Stream River,
Salisbury and Trout Brooks, and the Salisbury Plain River were field surveyed. The
cross sections were placed at specific intervals along the river channels so that data
collected would enable hydraulic properties to be accurately modeled by the computer.

Water-surface elevations of floods of the selected recurrence intervals were computed
using the USACE HEC-2 step-backwater computer program (References 49 and 50). In
the areas where cranberry cultivation presented complications, rating curves were
developed at critical points along the stream (Reference 51).

For the Shumatuscacant River, the lack of any known high-water marks to be used for a
starting water-surface e evation for the first cross section made it necessary to go through
a hydraulic analysis to determine a starting elevation for the 10-, 2-, 1-, and 0.2-percent-
annual-chance flood flows. The results of this investigation were then used in the HEC-2
computer program as the starting water-surface elevation of the most downstream cross
section. Flood profiles were drawn showing computed water-surface elevations for
floods of the selected recurrence intervals.

Starting water-surface elevations for South Meadow Brook and Crane Brook were
obtained from flood profiles of the Weweantic River. Starting water-surface elevations
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for the Taunton River in the Town of Bridgewater were taken from the FIS for the Town
of Middleborough (Reference 52). For the same study, starting water-surface elevations
for the Town River were taken from the Taunton River profile. Starting water-surface
elevations for the Taunton River and Sawmill Brook were obtained from the profile of
the Taunton River published in the 1982 FIS for the Town of Bridgewater. The starting
water-surface elevations for the Town and Matfield Rivers were obtained from the
hydraulic model for the revised portion of the Taunton River. The starting water-surface
elevation for Tributary A to Sawmill Brook was obtained from the hydraulic model for
Sawmill Brook computed for revised 1999 Bridgewater FIS. In town of East
Bridgewater, the starting water-surface eevations for Tributary to Meadow Brook were
based on coincident flow. Starting water-surface elevations for the Mattapoisett River,
Tributary A, Weweantic River, Crane Brook, the Stream River, and all other brooks,
streams and rivers in the Town of East Bridgewater were determined using the dope/area
method.

Starting water-surface elevations for French Stream were taken from the FIS for the
Town of Hanover (Reference 53).

In the Town of Halifax, starting water-surface elevations for the Taunton River were
obtained by the slope/area method. Starting water-surface eevations for the Winnetuxet
River were abtained from the Taunton River water-surface profiles. Coincident flow was
chosen for these two streams because the topographic and soil characteristics of this
particular drainage area indicate the occurrence of coincident peak flows for the Taunton
and Winnetuxet Rivers. Starting water-surface elevations for Palmer Mill Brook were
obtained from the Winnetuxet River flood profiles.

Water-surface elevations taken from the FIS for the Town of Pembroke were used for the
Indian Head River up to the Pembroke-Hanover corporate limits, where the end
elevations were used to start new computations (Reference 53). Starting water-surface
elevations for the Drinkwater River were developed using the generalized weir flow
equation for Factory Pond (Reference 54). The starting water-surface elevations for
Longwater Brook and French Stream were obtained from the Drinkwater River. Water-
surface elevations for the North River were obtained from the tidal elevations computed
for Massachusetts Bay (Reference 55). In the town of Hanson, starting water-surface
elevations for Indian Head Brook were determined assuming coincident peak flows at its
confluence with the Indian Head River. Starting water-surface elevations for Poor
Meadow Brook were estimated by the slope/area method based on a 0.0006 energy grade
line slope at the downstream corporate limits. Starting water-surface elevations for the
Shumatuscacant River and Shumatuscacant Tributary were determined by the dope/area
method. Starting water-surface elevations for Meadow Brook were taken from the Flood
Insurance Study for the Town of East Bridgewater (Reference 56). Known water-surface
elevations from Meadow Brook were used as starting elevations on Meadow Brook
Tributary.

In Brockton, the starting water-surface elevations for the Salisbury Plain River were
determined by solution of Manning's equation together with interpolated cross sections
(slope-area method). A relationship was established such that, for any given flow, a
starting water-surface elevation could be calculated. The starting water-surface
elevations for Trout Brook were determined from the computed profile eevation of
Salisbury Plain River at the confluence of Salisbury and Trout Brooks.
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Approximate methods were used to study portions of Lovett, Daley, Dorchester, West
Meadow, Edson and Beaver Brooks, Thirty Acre, Ellis Brett, and Cross Ponds, and the
Coweeset River Robinson Creek, Little Pudding, Tubbs Meadow, and Swamp Brooks;
Rocky Run, Little Sandy Bottom, and Great Sandy Bottom Ponds; and, a portion of
Silver Lake. Utilizing historical information, field information, and basic hydraulic
calculations (Reference 27), 1-percent-annual -chance floodplain was delineated.

In the Town of Hingham, overbank extensions of field surveyed cross sections and
additional sections needed for hydraulic continuity were taken from topographic maps at
a scale of 1:4,800 with a contour interval of 5 feet (Reference 57). All bridges and
culverts were field surveyed to obtain elevation data and structural geometry. For Town
Brook, survey data were obtained from the Hingham Highway Department and a study
on Town Brook (Reference 58). Because the survey was old, elevations were spot
checked in the field, and some additional sections were surveyed.

Water-surface devations of floods of the selected recurrence intervals in Hingham were
computed using the USACE HEC-2 step-backwater computer program (Reference 59).
Flood profiles were drawn showing computed water-surface elevations for floods of the
selected recurrence intervals. The computer model for each stream was calibrated to
account for historic records, which were obtained from interviews with loca residents
and the Hingham Floodplain Map (Reference 60). Present culvert conditions were used,
and recent modifications were taken into consideration in the use of historic high-water
marks.

Starting water-surface elevations for the Weir River, the Crooked Meadow River, and the
Plymouth River were taken from standard hydraulic analyses on Foundry Pond Dam.
Starting water-surface elevations for the Eel River were determined assuming coincident
peak flows with the Plymouth River. For Accord Brook and Town Brook, starting water-
surface elevations were determined using normal depth calculations. Starting water-
surface elevations for Turkey Hill Run were taken as the mean high tide at its outlet on
Straits Pond. Hydraulic analyses, considering storm characteristics and the shoreline and
bathymetric characteristics of the tidal flooding sources studied, were carried out to
provide estimates of the elevations of floods of the selected recurrence intervals along
each of the shorelines.

The starting water-surface elevations for Jones River Brook, Smelt Brook, Halls Brook,
Mile Brook, and the Jones River were determined using the slope/area methods.

Water-surface elevations for Assawompset Pond, Long Pond, Long Pond River, Great
Quittacas Pond and Pocksha Pond in Lakeville were obtained from the HEC-1 Flood
Hydrograph Package computer program (Reference 40)

Water-surface profiles for the Taunton and Nemasket Rivers in Middleborough and
Lakeville were determined using the HEC-2 step-backwater computer program
(References 61 and 59 respectively).

Cross-section data for the detailed study areas in Carver, Norwell, Plympton, Rochester
were obtained by field survey and photogrammetric maps (References 62 and 63).

Water-surface elevations for the North River were computed by routing the tida
elevations through various structures and naturally constricted points. Starting water-
surface elevations for Second Herring Brook were obtained by using a mean high tide
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elevation. Starting water-surface elevations for Black Pond Brook were determined using
coincident peak flow at its confluence with Second Herring Brook; Starting water-surface
elevations for the North River were obtained from tidal elevations developed for
Massachusetts Bay (Reference 64).

Cross sections for the backwater analysis of Herring Brook and the North River were
field surveyed. Cross sections were placed at specific intervals along the river channels
such that data collected would enable hydraulic properties to be accurately modeled by
the computer. Sections were interpolated between certain surveyed sections, as deemed
necessary. These interpolated sections were prepared from survey data, with the aid of
topographic mapping at a scale of 1:24,000, with a contour interval of 10 feet (Reference
65).

No profiles are shown for North River, Robinson Brook, or the downstream reach of
Herring Brook because flood elevations are controlled by tidal flooding.

Cross sections for the flooding sources studied by detailed methods in the Town of
Plymouth were obtained from field surveys. For the July 17, 1986, FIS, overbank
extensions of field surveyed cross sections and additional sections needed for hydraulic
continuity were taken from topographic maps at a scale of 1:4,800 with a contour interval
of 5 feet (Reference 66). Cross sections were located at close intervals upstream and
downstream of bridge and culverts in order to compute the significant backwater effects
in urbanized areas.

Water-surface elevations of floods of the selected recurrence intervals in Plymouth were
computed using the USACE HEC-2 step-backwater computer program (References 67
and 68). Flood profiles were drawn showing computed water-surface elevations for
floods of the selected recurrence intervals. Starting water-surface elevations for Beaver
Dam Brook, Branch of E€l River, Eel River, Indian Brook, and Town Brook were
determined using normal depth cal culations.

Starting water-surface elevations for the Winnetuxet River were taken from the Flood
Insurance Study for the Town of Halifax (Reference 69).

Water-surface elevations at road crossings in Scituate were calculated using the Francis
Formula, with the adopted "C" values for roads and weirs being 3.09 and 3.33,
respectively. Starting water-surface elevations were determined using normal depth
calculations.

The hydraulic analyses for this study 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.

Roughness factors (Manning's “n” values) used in the hydraulic computations were
determined from field observations, guided by U.S. Geologicd Water Supply
Publications. Table 8, “Mannning’s “n” values’ shows the channel and overbank “n”
values for the streams studied by detailed methods:
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TABLE 8 —MANNING S“n” VALUES

FLOODING SOURCE

Accord Brook

Beaver Brook

Beaver Dam Brook

Black Betty Brook

Black Brook

Black Pond Brook

Bound Brook

Branch of Eel River

Crane Brook

Crooked Meadow River
Drinkwater River
Drinkwater River Tributary
Eel River (Plymouth)

Eel River (Hingham)

First Herring Brook

French Stream (Hanover)
French Stream (Rockland)
Halls Brook

Herring Brook

Hockomock River

Indian Brook

Indian Head Brook

Indian Head River (Hanson)
Indian Head River (Hanover)
Jones River

Jones River Brook
Longwater Brook

Matfield River

Mattapoi sett River

Meadow Brook (East Bridgewater)
Meadow Brook (Whitman)
Meadow Brook Tributary
Mile Brook

Nemasket River (Middleborough)
Nemasket River (Lakeville)
North River

Palmer Mill Brook
Plymouth River

Poor Meadow Brook

Rocky Meadow Brook
Salisbury Brook

Salisbury Plain River (Brockton)
Salisbury Plain River (West
Bridgewater)

Satucket River

Satuit Brook

Sawmill Brook
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CHANNEL "n"

0.010-0.050
0.030-0.050
0.025-0.070
0.030-0.060
0.013-0.050
0.040
0.030-0.065
0.015-0.060
0.040
0.014-0.050
0.035
0.035
0.024-0.060
0.015-0.050
0.023-0.060
0.035
0.030-0.045
0.015-0.040
0.025-0.030
0.030-0.060
0.020-0.065
0.035-0.040
0.035
0.035
0.015-0.040
0.030-0.040
0.035
0.035
0.035-0.040
0.023-0.030
0.035
0.040-0.045
0.015-0.040
0.04
0.030-0.040
0.025-0.030
0.045
0.014-0.050
0.035-0.045
0.030-0.035
0.025-0.040
0.025-0.040

0.030-0.060

0.031-0.050
0.013-0.060
0.04

OVERBANK "n"

0.050-0.100
0.016-0.080
0.090-0.100
0.050-0.100
0.016-0.080
0.060-0.110
0.050-0.095
0.090-0.100
0.080-0.120
0.080-0.120
0.060-0.090
0.080
0.090
0.090-0.120
0.090-0.100
0.080
0.050-0.100
0.080-0.100
0.075-0.080
0.050-0.100
0.020-0.100
0.070-0.090
0.060-0.100
0.060-0.100
0.080-0.110
0.100-0.110
0.08
0.100-0.120
0.060-0.090
0.016-0.030
0.060-0.080
0.060-0.100
0.080-0.100
0.08
0.080-0.100
0.075-0.080
0.08
0.080-0.120
0.065-0.105
0.060-0.090
0.060-0.080
0.060-0.080

0.050-0.100

0.016-0.080
0.100
0.100-0.120



TABLE 8 — MANNING’S “n” VALUES - cont’d

FLOODING SOURCE CHANNEL "n" OVERBANK "n"
Shumatuscacant River 0.012-0.040 0.080-0.100
Shumatuscacant River — North 0.012-0.040 0.080-0.100
Tributary

Shumatuscacant Tributary 0.030-0.045 0.090-0.100
Smelt Brook 0.015-0.040 0.070-0.100
Snows Brook 0.013-0.060 0.016-0.070
South Brook 0.013-0.060 0.016-0.090
South Meadow Brook 0.033-0.037 0.060-0.080
Stream River 0.013-0.060 0.060-0.180
Taunton River (Halifax) 0.040-0.060 0.060-0.080
Taunton River (Middleborough) 0.040-0.050 0.080
Taunton/Town River (Bridgewater) 0.035-0.040 0.500-0.120
Town Brook (Plymouth) 0.012-0.060 0.060-0.110
Town Brook (Hingham) 0.017-0.050 0.070-0.100
Town River 0.030-0.060 0.050-0.100
Tributary 1 to Stream Channel to

Unnamed Tributary to Third Herring * *
Brook

Tributary 1 to Tributary to Iron Mine * -
Brook

Tributary21 to Stream Channel to

Unnamed Tributary to Third Herring * *
Brook

Tributary 1 to Tributary to Iron Mine * *
Brook

Tributary A 0.035-0.040 0.08
Tributary A to Sawmill Brook 0.04 0.12
Tributary to Meadow Brook 0.05 0.08
Trout Brook 0.025-0.040 0.060-0.080
Turkey Hill Brook 0.015-0.070 0.090-0.110
Weir River 0.014-0.050 0.080-0.120
West Meadow Brook 0.030-0.060 0.050-0.100
Weweantic River 0.025-0.037 0.060-0.090
Willow Brook 0.030-0.060 0.050-0.100
Winnetuxet River (Halifax) 0.035-0.045 0.050-0.100
Winnetuxet River (Plympton) 0.030-0.050 0.080-0.100

*Data not available

Countywide Analyses

For this countywide revision, no new Hydraulic Analyses were conducted.
Coastal Analyses

In New England, the flooding of low-lying areas is caused primarily by storm surges
generated by extratropical coastal storms called northeasters. Hurricanes also
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occasionally produce significant storm surges in New England, but they do not occur
nearly as frequently as northeasters. Hurricanes in New England typicaly have a more
severe impact on the south facing coastlines. Due to its geographic location, Plymouth
County is susceptible to flooding from both hurricanes and northeasters.

A northeaster is typically a large counterclockwise wind circulation around a low
pressure. The storm is often as much as 1,000 miles wide, and the storm speed is
approximately 25 mph as it travels up the eastern coast of the United States. Sustained
wind speeds of 10-40 mph are common, with short-term wind speeds of up to 70 mph.
Such information is available on synoptic weather charts published by the Nationa
Weather Service.

Areas of coastline subject to significant wave attack are referred to as coastal high hazard
zones. The USACE has established the 3-foot breaking wave as the criterion for
identifying the limit of coastal high hazard zones (Reference 70). The 3-foot wave has
been determined as the minimum size wave capable of causing major damage to
conventional wood frame or brick veneer structures. A wave height analysis was
performed in the coastal communities of Plymouth County to determine wave heights and
corresponding wave crest elevations for the areas inundated by the tidal flooding. A
wave runup anaysis was performed to determine the height and extent of runup beyond
the limit of tidal inundation. The results of these analyses were combined into a wave
envelope, which was constructed by extending the maximum wave runup elevation
seaward to itsintersection with the wave crest profile.

The methodology for analyzing wave heights and corresponding wave crest elevations
was developed by the National Academy of Sciences (NAS) (Reference 71). The NAS
methodology is based on three major concepts.

First, a storm surge on the open coast is accompanied by waves. The maximum height of
these wavesis related to the depth of water by the following equation:

Hb = 0.78d
where Hb is the crest to trough height of the maximum or breaking wave and d is the
stillwater depth. The elevation of the crest of an unimpeded wave is determined using the
equation:
Zw =S* +0.7H* = S* + 0.55d

where Zw, is the wave crest elevation, S* is the stillwater elevation at the site, and H* is
the wave height at the site. The 0.7 coefficient is the portion of the wave height which
reaches above the Stillwater elevation. Hb is the upper limit for H*.

The second major concept is that the breaking wave height may be diminished by
dissipation of energy by natural or man-made obstructions. The wave height transmitted
past a given obstruction is determined by the following equation:

Ht = BHi
where Ht is the transmitted wave height, Hi is the incident wave height, and B is a

transmission coefficient ranging from 0.0 to 1.0. The coefficient is a function of the
physical characteristics of the obstruction. Equations have been developed by the NAS to
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determine B for vegetation, buildings, natural barriers such as dunes, and man-made
barriers such as breakwaters and seawalls (Reference 72).

The third concept deals with unimpeded reaches between obstructions. New wave
generation can result from wind action. This added energy is related to distance and
mean depth over the unimpeded reach.

As part of this countywide update, new coastd analysis was performed for the
communities of Hingham, Hull, Marion, Mattapoisett and Wareham. A description of the
revised analysesis presented in the Countywide section below.

For each coasta community within Plymouth County that has been studied prior to this
countywide update, the coastal analyses described in the previous FIS reports have been
compiled and are summarized below. This includes the coastal anadyses for the
communities of Duxbury, Kingston, Marshfield, Scituate and Plymouth.

Pre-countywide Analysis

Coastal hydrologic analyses were carried out to estimate the 1-percent annual chance
storm characteristics. Published values in the Tidal Flood Survey (Reference 73) and
National Ocean Service Tida benchmark data were used to estimate the stillwater
elevations for the 10-, 2-, and 1- percent-annual-chance floods for Cape Code Bay,
Massachusetts Bay, Plymouth Harbor, Plymouth Bay, and Kingston Bay in the Towns of
Duxbury, Marshfield, Plymouth, and Scituate.

Under previous studies, elevation-frequency relationships for the tidally affected areas
had been determined through a Pearson Type Ill analysis of the tide gages at Boston
Harbor (86 years of record) and at the Cape Cod Cana entrance in Sandwich (21 years of
record) (Reference 2 and 73 respectively). These analyses showed that the February 1978
storm was approximately a 1-percent-annual-chance flood event. High-water marks at
these gages for severa storms are shown in Table 9, "High-Water Mark Elevations.”

TABLE 9 - HIGH-WATER MARK ELEVATIONS

STORM ELEVATION (feet NAVD 88) ELEVATION (feet NAVD 88)

BOSTON GAGE CAPE COD GAGE
October 1991 8.2 *
(Boston NOAA gage)

February 1978 95 9.3
March 1976 7.8 *

February 1972 8.3 7.4
November 1968 7.0 6.5
February 1968 53 53
December 1967 6.9 7.6
April 1967 6.7 6.5
January 1966 7.1 7.1
March 1962 7.7 7.2
March 1961 6.6 6.0
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TABLE 9 - HIGH-WATER MARK ELEVATIONS —cont'd

ELEVATION (feet NAVD 88) ELEVATION (feet NAVD 88)

STORM BOSTON GAGE CAPE COD GAGE
March 1960 7.4 6.7
December 1959 8.7 8.2
April 1958 7.9 7.4
March 1957 6.1 5.8
March 1956 8.0 8.2
November 1944 8.3 *

* Datanot available

Elevations recorded within the Towns of Duxbury, Hingham, Hull, Kingston, Marshfield,
Plymouth and Scituate following the February 1978 storm are shown in Table 10,
"February 1978 Flood Elevations by Community".

TABLE 10— FEBRUARY 1978 FLOOD ELEVATIONS BY COMMUNITY

ELEVATION

LOCATION FLOODING SOURCE (feet NAVD 88)
DUXBURY
At Careswell Street Little Wood Island River 8.3
At Duck Hill Road Duck Hill River 84
0.2 mile north of Duck Hill River 9.8
St. George Street
At Powder Point * 10.7"

Bridge
At Powder Point Bluefish River 10.0
Road
At Harrison Street Bluefish River 8.6
At Shipyard Lane Duxbury Bay 94
The Nook Kingston Bay 9.1
At Landing Road Kingston Bay 0.8"
At Bay Road Island Creek 79
HINGHAM
At Crow Point Hingham Harbor 10.91
Hingham Weir River 8.12
At Pleasant Beach Massachusetts Bay 12.29
in Cohasset

*Fooding source not available
'Due to wave action
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TABLE 10— FEBRUARY 1978 FLOOD ELEVATIONSBY COMMUNITY —cont'd

LOCATION FLOODING SOURCE

HINGHAM —

cont'd

At Rose Cliff in Hingham Bay

Weymouth

In Hull Straits Pond-M assachusetts
Bay

HULL

Nantasket Beach *

Point Allerton *

Pemberton: *

Nantasket Roads

Bayside *

Waveland *

Tidal Flat Weir River

Hingham Weir River

DPW Garage Straits Pond

Atlantic Avenue Straits Pond

KINGSTON

South Duxbury; at Kingston Bay

end of Landing

Road

South Duxbury; at Kingston Bay

The Nook, Bay

Road, 1584 feet

West of Standish

Street

South Duxbury; at Kingston Bay

Miramar, Island

Creek

Kingston; at USGS Jones River

gaging station

approximately 100

feet downstream

of Elm Street

Kingston; at Jones River
upstream side of

State Route 3A

*Fooding source not available

'Due to wave action
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ELEVATION
(feet NAVD 88)

125

10.11

9.3,10.5,12.8
12.6
10.6, 10.4

9.7
10.7
9.8
8.1
10.1
84

9.75!

9.07

7.9

9.8

7.8



TABLE 10— FEBRUARY 1978 FLOOD ELEVATIONSBY COMMUNITY —cont'd

ELEVATION
LOCATION FLOODING SOURCE (feet NAVD 88)

At USGS gaging Jones River 8.5
station

KINGSTON —

cont'd

At USGS gaging Jones River 8.3
station

MARSHFIELD
At Brant Rock * 9.4°

At State route 3A * 9.1
over the North

River

At Union Street * 8.8
over the North

River

At Feny Street over * 0.8°
the South River

At Field Street over * 8.4
the South River

At Ocean Street * 6.6°
(2640 feet east of

Plain Street) Over

the South River

At Willow Street * 6.4°
over the South

River

At Main Street (at * 6.6°
Plain Street) over

the South River

At Dike Road over * 9.7%-9.9°
the Green Harbor

River

At Central Street * 9.6°
over the Green

Harbor River

*Fooding source not available
2USGS high-water marks
3Marshfield Town Engineer high-water marks



TABLE 10— FEBRUARY 1978 FLOOD ELEVATIONSBY COMMUNITY —cont'd

ELEVATION
LOCATION FLOODING SOURCE (feet NAVD 88)
MARSHFIELD —
cont’d
At Avon Street * 9.7
over the Green
Harbor River
At Columbus Road * 10.1°
over the Green
Harbor River
At Bass Creek * 2.1°
At Careswell Street * 8.3°
over thelLittle
Wood Island River
At Duck Hill Lane * 8.42
over the Bourne
Wharf River
PLYMOUTH
On Sandwich Road Branch of E€l River 11.4
On Clifford Road Branch of E€l River 11.06
At end of Robbins Plymouth Harbor 114
Road
On Sandwich Road Eedl River 11.7
On State Route 3A Eedl River 11.1
Near Pilgrim Sands Warren Cove 20.3"
Motd on State
Route 3A
At State Route 3A Beaver Dam Brook 11.4
In Manomet White Horse Beach 13.4*
SCITUATE
At Gannet Road in * 7.4
North Scituate
At Hollett Street in * 84
North Scituate
At Collier Avenue * 15.7*
At south end of * 14.9-17.6"
Second Cliff
At Surfside Road * 10.71*

*Fooding source not available

Due to wave action
2USGS high-water marks
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TABLE 10— FEBRUARY 1978 FLOOD ELEVATIONSBY COMMUNITY —cont'd

ELEVATION

LOCATION FLOODING SOURCE (feet NAVD 88)
SCITUATE -

cont’d
At marinaon * 10.5
Herring River just

south of James

Cemetery

At State Route 3A * 9.1
bridge over the

North River

At intersection of * 12.1%
Graves Avenue and

Montvale Avenue

At Jawl Avenue * 11.3
At Hatherly Road * 12.2
At Carver Avenue * 16.8
At Oceanside Drive * 17.8*
At 3rd Avenue * 17.2
At 4th Avenue * 15.7*
At 10th Avenue * 16.2
At Otis Road * 12.2-13.7*
At Lighthouse * 10.8
Road

At Edward Foster * 6.5-8.0
Road

At Peggotty Beach * 7.9
Parking Lot

At Peggotty Beach * 10.3
At south side of the * 105
Driftway

At Town Way * 10.9*
At north end of * 6.7-14.7*
Fourth CIiff

At Central Avenue * 5.7

*Flooding source not available
'Due to wave action

For the Jones River, the North River, the South River, the Herring River, the
Musquashcut Brook and Pond, the Gulf the Green Harbor River, the Eel River, and the
Pine Point, Bourne Wharf, and Little Wood Island Rivers, a one-dimensiona computer
model was used to route the surge hydrographs through tidal portions (Reference 74) of
estuarine streams for the stillwater elevations for the Bluefish River, Duck Hill River,
Little Wood Island River, and Pine Point River (Reference 75). Input to the model
consisted of stream depth, stream width, freshwater flows, and stream branching
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information for a series of grids (Reference 76). The model was calibrated to the
February 1978 storm, and hydrographs for the 10-, 2-, 1-, and 0.2-percent-annual -chance
floods storms were routed up the river to define the tidal el evation-frequency relationship
for each stream reach (Reference 32).

For Green Harbor River in the Town of Marshfield, upstream of Dike Road, a stage-
storage relationship was developed and an elevation was determined based on the
overtopping of Dike Road by the storm surge and the wave overtopping of the seawall
along Ocean Street, as well as the drainage area of Green Harbor River (Reference 20).

Stillwater elevations for Kings Pond in the Town of Plymouth were found by combining
the rainfall hydrograph with the storage rating curve for the pond. Stillwater elevations
for Billington Sea were determined using the elevations at the nearest cross section in the
Town Brook computer model (Reference 76). Wave setup in Plymouth and Duxbury was
calculated using the procedures detailed in the FEMA guidelines for V' Zone mapping
(Reference 77). Because much of the Plymouth County coastline has experienced
historical flooding and damage above predicted surge and runup €levations, setup was
assumed to be an important component of the analyses and was applied to the entire open
coast shoreline in the Town of Duxbury, except for areas inundated by wave runup.

The pre-countywide stillwater elevations have been determined for the 10-, 2-, 1-, and
0.2-percent-annual-chance floods for the flooding sources studied by detailed methods
and are summarized in Table 11, “ Summary of Pre-countywide Stillwater Elevations.”

TABLE 11 - SUMMARY OF PRE-COUNTYWIDE STILLWATER ELEVATIONS

FLOODING SOURCE AND ELEVATION (feet NAVD 88)
LOCATION 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
ASSAWOMPSETT POND
Within the Town of Lakeville 53.6 54.0 545 55.2

AREA 1

Within the Town of Hanover * * 77.4 *
AREA 2

Within the Town of Hanover * * 79.8 *
AREA 3

Within the Town of Hanover * * 82.2 *
AREA 4

Within the Town of Hanover * * 82.5 *
AREA 5

Within the Town of Hanover * * 77.7 *
AREA 6

Within the Town of Hanover * * 78.1 *

*Data not available
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TABLE 11 - SUMMARY OF PRECOUNTYWIDE STILLWATER ELEVATIONS —cont'd

FLOODING SOURCE AND ELEVATION (feet NAVD 88)
LOCATION 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
AREA 7

Within the Town of Hanover * * 78.5 *
AREA 8

Within the Town of Hanover * * 78.2 *
AREA 9

Within the Town of Hanover * * 78.4 *

BILLINGTON SEA
For entire shoreline within Town of 81.5 81.1 82.2 82.7
Plymouth

BLUEFISH RIVER
Duxbury Bay to a point approximately 8.0 8.9 9.2 10.1
1,200 feet upstream of Washington
Street in Town of Duxbury
Upstream of a point approximately 8.0 9.0 9.3 10.2
1,200 feet upstream of Washington
Street in Town of Duxbury

BUTTERMILK BAY

Red Brook Road in the Town of 8.8 12.4 13.9 17.1
Plymouth
BUZZARDS BAY
At Weweantic River 75 11.7 13.7 19.1
At Jacobs Neck 7.6 11.8 13.8 19.1

CAPE COD BAY
Entire open coastlinein the Town of 8.3 9.1 11.64° *
Plymouth (Transects 119-145)

EEL RIVER
At State Route 3A in Town of 8.8 9.9 10.2 11.3
Plymouth
FURNACE POND
Along the entire shoreline within the 57.3 57.8 58.0 58.5

Town of Pembroke

*Data not available
%Includes wave setup of 2.14 feet
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TABLE 11 - SUMMARY OF PRECOUNTYWIDE STILLWATER ELEVATIONS — cont’d

FLOODING SOURCE AND ELEVATION (feet NAVD 88)
LOCATION 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT

GREAT QUITACAS POND AND
POCKSHA POND

Within the Town of Lakeville 53.6 54.0 54.5 55.2
GREEN HARBOR RIVER
At mouth to Dike Road to upstream of 8.3 9.1 95 *
Dike Road in Town of Marshfield
Upstream of Dike Road in Town of * * 95 *
Marshfield
HINGHAM STREET BASINS
Within the Town of Rockland * * 140.1 *
JONESRIVER
Entire shoreline of Tussock Brook in 7.3 8.0 8.1 8.8
Town of Duxbury
From confluence with Kingston Bay to 8.5 94 9.7 10.6
River Street Landing in Town of
Kingston
From River Street Landing to State 79 8.7 8.9 9.7
Route 3 in Town of Kingston
From State Route 3 to approximately 7.3 8.0 8.1 8.8

1,400 feet downstream of Elm Street in
the Town of Kingston
Approximately 1,400 feet downstream 8.0 8.8 8.9 95
of Elm Street to approximately 900 feet
downstream of Elm Street in the Town
of Kingston
Approximately 900 feet downstream of 8.6 95 9.7 10.2
Elm Street to approximately 100 feet
downstream of Elm Street in the Town
of Kingston

KINGS POND
For entire shoreline within the Town of 118.3 120.9 122.0 124.3
Plymouth

KINGSTON BAY
Entire shoreline within the Town of 8.3 9.1 11.64° *
Plymouth (Transects 100-103)
Entire shoreline within the Town of 8.6 9.5 9.8 10.7
Kingston

*Data not available
%Includes wave setup of 2.14 feet
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TABLE 11 - SUMMARY OF PRECOUNTYWIDE STILLWATER ELEVATIONS — cont’d

FLOODING SOURCE AND ELEVATION (feet NAVD 88)
LOCATION 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
LONG POND AND LONG POND
RIVER
Within the Town of Lakeville 53.6 54.0 54.5 55.2
MASSACHUSETTS BAY
Entire open coast coastline within the 8.3 9.1 12.5° *
Town of Duxbury (Transects 70& 71)
At Duxbury Marsh within the Town of 8.3 9.1 95 *
Duxbury (Transects 72-76)
At Duxbury Bay within the Town of 8.3 9.1 95 *
Duxbury (Transects 77-88)
At Kingston Bay within the Town of 8.3 9.1 95 *
Duxbury (Transects 88-94)
Entire open coast shoreline within the 8.3 9.1 12.5% *
Town of Scituate
Entire open coastline in the Town of 8.3 9.1 12.6 *
Marshfield (Transect 57-66)
Duxbury Marsh in the Town of 8.3 9.1 95 *
Marshfield(Transects 67-69)
Entire open coast coastline in the Town 8.3 9.1 11.64° *
of Plymouth (Transect 107)
At downstream face of Bridge Street in 7.7 84 8.7 9.5
the Town of Norwell
At State Route 3 in the Town of Norwell 7.1 7.8 81 8.9
In the Town of Pembroke 7.6 9.0 9.7 11.2

MASSACHUSETTS BAY/COHASSETT

COVE
West of Glades Road until it ends north 8.3 9.1 9.5 *
of Bailey's causeway in the Town of
Scituate
MASSACHUSETTS
BAY/MUSQUASHCUT BROOK
West of Heatherly Road between Mann 8.3 9.1 95 *

Hill Road and Gannett Road in the
Town of Scituate

MASSACHUSETTS BAY/NORTH
RIVER
West of Collier Road south of Gibson 8.3 9.1 9.5 *
Road in the Town of Scituate

*Data not available

%Includes wave setup of 2.14 feet
®Includes wave setup of 2.2 feet
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TABLE 11 - SUMMARY OF PRECOUNTYWIDE STILLWATER ELEVATIONS — cont’d

FLOODING SOURCE AND ELEVATION (feet NAVD 88)
LOCATION 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
MASSACHUSETTS BAY/SATUIT
BROOK
Along Front Street, Jericho Road, and 8.3 9.1 95 *

southwest of Turner Road between
First Parish Road and Sixth Avenuein
the Town of Scituate

MASSACHUSETTS BAY/SOUTH
RIVER
Along Scituate corporate limits 8.3 9.1 95 *
northwest of Alden Street, southwest
of Cliff Road

NORTH RIVER
Mouth to Damons Point Road in the 8.3 9.2 9.5 10.4
Town of Marshfield
Damons Point Road to State Route 3A 8 8.8 9.1 9.9
in the Town of Marshfield
State Road 3A to Union Street in the 7.8 8.6 8.9 9.7
Town of Marshfield
Upstream of Union Street in the Town 7.2 79 8.2 8.9
of Marshfield
In the Town of Hanover 7.4 8.0 8.3 9.2

OLDHAM POND
In the Town of Pembroke 58.3 58.8 59.0 59.5

PINE POINT RIVER, LITTLE WOOD
ISLAND RIVER, DUCK HILL RIVER

From Duxbury Bay to Abrams Hill in 8.2 9.1 94 10.3
the Town of Duxbury

Upstream of Abrams Hill in Town of 7.1 8.0 8.3 9.2
Duxbury

PINE POINT, BOURNE WHARF,
LITTLEWOQOD ISLAND RIVERS
Entire shoreline within Town of 7.1 8 8.3 9.2
Marshfield

PLYMOUTH BAY
Entire open coast coastline in the Town 8.3 9.1 11.64° *
of Plymouth (Transects 108-118)

*Data not available
%Includes wave setup of 2.14 feet
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TABLE 11 - SUMMARY OF PRECOUNTYWIDE STILLWATER ELEVATIONS — cont’d

FLOODING SOURCE AND ELEVATION (feet NAVD 88)
LOCATION 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT

PLYMOUTH HARBOR
Entire shoreline within harbor 8.3 9.1 95 *
(Transects 99-101)

PONDING AREA 1
Within the Town of Hanover * * 80.2 *

PONDING AREA 2
Within the Town of Hanover * * 81.2 *

PONDING AREA 3
Within the Town of Hanover * * 84.2 *

PONDING AREA 4
Within the Town of Hanover * * 86.2 *

PONDING AREA 5
Within the Town of Hanover * * 84.2 *

PONDING AREA 6
Within the Town of Hanover * * 81.2 *

PONDING AREA 7
Within the Town of Hanover * * 77.2 *

PONDING AREA 8
Within the Town of Hanover * * 64.2 *

PONDING AREA 9
Within the Town of Hanover * * 66.2 *

PONDING AREA 10
Within the Town of Hanover * * 74.2 *

PONDING AREA 11
Within the Town of Hanover * * 77.2 *

PONDING AREA 12
Within the Town of Hanover * * 77.2 *

PONDING AREA 13
Within the Town of Hanover * * 85.2 *

*Data not available
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TABLE 11 - SUMMARY OF PRECOUNTYWIDE STILLWATER ELEVATIONS — cont’d

FLOODING SOURCE AND ELEVATION (feet NAVD 88)
LOCATION 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT
PONDING AREA 14
Within the Town of Hanover * * 80.2 *
SOUTH RIVER
Mouth to Bayberry Road in the Town of 84 9.3 9.6 105
Marshfield
Bayberry Road to Texas Street in the 79 8.8 9.1 10
Town of Marshfield
Texas Street to Chandler Avenue in the 7.1 7.9 8.2 9
Town of Marshfield
Upstream of Chandler Avenuein the 59 6.6 6.8 7.6

Town of Marshfield
*Data not available

The analyses reported above reflect the stillwater elevations due to tidal and wind setup
effects. The effects of wave action were also considered in the determination of flood
hazard areas. Coastal structures that are located above stillwater flood el evations can till
be severely damaged by wave runup, wave induced erosion, and wave-borne debris. For
example, during the northeasters of January and February 1978, considerable damage
along the Massachusetts coast was caused by wave activity, even though most of the
damaged structures were above the high-water level.

The extent of wave runup past stillwater levels depend greatly on the wave conditions
and local topography. For the communities of Duxbury, Marshfield, Plymouth and
Scituate, wave height and runup calculations were determined using the methodologies
described in the FEMA guidance for V Zone mapping (Reference 77). In Kingston, wave
heights and corresponding wave crest elevations were determined using the National
Academy of Sciences (NAS) methodology (Reference 71). The wave runup was
determined using the methodology developed by Stone and Webster Engineering
Corporation for FEMA (Reference 78).

For Plymouth, Scituate, Duxbury, Marshfield, offshore wave characteristics representing
a 1-percent-annual-chance storm were estimated from the Wave Information Study (WIS)
Report #33 (Reference 79). Mean wave characteristics were determined as specified in
the FEMA guidance for V Zone mapping:

Hbar = (Hs) (0.626)
Thar = (T2) (0.85)

where Hbar is the average wave height of al waves, Hsis the significant wave height or
the average over the highest one third of waves, Thar is the average wave period, and Ts
isthe significant wave associated with the significant wave height.

Wave heights and wave runup in Duxbury, Kingston, Marshfield, Plymouth and Scituate
were computed along transects that were located perpendicular to the average shoreline.
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The transects were located with consideration given to the physical and cultural
characteristics of the land so that they would closely represent conditions in their locality.
Transects were spaced close together in areas of complex topography and dense
development. In areas having more uniform characteristics, the transects were spaced at
larger intervals. It was also necessary to locate transects in areas where unique flooding
existed and in areas where computer wave heights varied significantly between adjacent
transects.

Along each transect, wave envel opes were computed considering the combined effects of
changes in ground elevation, vegetation, and physical features. Between transects,
elevations were interpolated using topographic maps, land-use and land-cover data, and
engineering judgment to determine the aerial extent of flooding. The results of the
calculations are accurate until local topography, vegetation, or cultural development
within the community undergo major changes.

For the 2005 Town of Duxbury FIS, the 2006 Town of Plymouth FIS revision, and for
the Town of Scituate, twenty-five coastal transects in Duxbury, forty-six coastal transects
in Plymouth, and twenty-eight coastal transects in Scituate were land surveyed by Chas
H. Sells, Inc. The surveyed transects were straightened by mathematically projecting
each surveyed point onto a straight line connecting the first and last surveyed points.
Bathymetric data from NOAA Nautical Charts was used to extend the transects offshore.
Coastal processes that may affect the transect profile, such as dune erosion and seawall
scour, were estimated following the FEMA Guiddines (Reference 80). Concrete
seawalls were included and noted in the transect land surveys performed by Chas H.
Sdls, Inc.

In the Town of Kingston, wave envelope elevations associated with the 1-percent-annual
storm surge were calculated along five transects. Accurate topographic, land-use, and
land cover data are required for the coastal analyses. Maps of the study area, at scales of
1:4,800 with a contour interval of 5 feet were used for the topographic data. Depths
below mean low water were determined from National Ocean Survey nautical charts. The
land-use and land cover data were obtained by field surveys and aeria photographs
(References 81 and 82).

Areas of shalow flooding, designated AO zones, are shown aong portions of the
shoreline. These areas are the result of wave runup overtopping and ponding behind
seawalls and berms with average depths of 1 to 2 feet.

In the Towns of Duxbury, Marshfield, Plymouth and Scituate, WHAFIS 3.0 was used to
predict wave heights. RUNUP 2.0 was used to predict wave runup on natural shores.
Calculations based on the Shore Protection Manual (Reference 83) were used to predict
wave runup on seawall barriers.

The methodology for analyzing wave runup in the Town of Kingston was developed by
Stone and Webster Engineering Corporation (Reference 78). The wave runup computer
program operates using an ensemble of deepwater wave heights, Hi, the stillwater
elevation, S, awave period, Ts, and beach slope, m. For Kingston, wave heights range
from 3 feet up to the significant wave height of 6 feet, the wave period ranges from 3to 4
seconds.
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Transect Descriptions for pre-countywide anayses are shown in Table 12 below and have

been re-numbered to conform to countywide standards.

TRANSECT**

29

30

31

32

33

35

36

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS

LOCATION

At the shoreline of Cohasset Harbor in the
Town of Scituate, approximately 1,500 feet
southwest of the intersection of Glades Road
and Tilden Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 3,900 north
of the intersection of Glades Road and Tilden
Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 1,600 feet
northeast of the intersection of Glades Road
and Tilden Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 300 feet
southeast of the intersection of Glades Road
and Tilden Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 900 feet
northwest of the intersection of Glades Road
and Baileys Causeway

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 100 feet east
of the intersection of Glades Road and
Grasshopper Lane

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 350 feet
northeast of the intersection of Surfside Road
and Mitchell Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 850 feet
north of the intersection of Surfside Road and
Seagate Circle

*North American Vertical Datum of 1988

**Transects not listed in thistable were restudied and areincluded in Table 15

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
95 12.4
12.5? 19.6
12.5° 19.6
12.5? 20.8°
12.5? 20.3°
12.5? 19.6°
12.5? 20.1°
12.5° 20.1°

'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
%Included wave setup of 2.2 feet
3Maximum 1-percent-annual -chance wave run-up elevation
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TRANSECT**

37

38

39

40

41

42

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 950 feet
northeast of the intersection of Hatherly Road
and Graves Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 600 feet
north of the intersection of Egypt Avenue and
Priscilla Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 250 feet
northeast of the intersection of Oceanside
Drive and Second Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 250 feet
northeast of the intersection of Oceanside
Drive and Kenneth Road

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 350 feet east
of the intersection of Turner Road and
Scituate Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 750 feet
southeast of the intersection of Light House
Road and Rebecca Road

At the shoreline of Scituate Harbor in the
Town of Scituate, approximately 150 feet
south of the intersection of Turner Road and
Light House Road

At the shoreline of Scituate Harbor in the
Town of Scituate, approximately 400
southeast of the intersection of Hatherly Road
and Jericho Road

At the shoreline of Scituate Harbor in the
Town of Scituate, approximately 800 feet
west of the intersection of Edward Foster
Road and Sunset Road

*North American Vertical Datum of 1988

**Transects not listed in thistable were restudied and areincluded in Table 15

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
12.5? 19.6
12.5° 19.6
9.5 19.4°
95 19.4°
12.5? 19.6
12.5° 19.6
95 11.9
95 11.9
95 11.5

'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
%Included wave setup of 2.2 feet
3Maximum 1-percent-annual -chance wave run-up elevation
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TRANSECT**

46

47

49

50

51

52

53

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 500 feet
southeast of the intersection of Edward Foster
Road and Circuit Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 650 feet
northeast of the intersection of Edward Foster
Road and Crescent Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 450 feet
northeast of the intersection of Crescent
Avenue and Peggotty Beach Road

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 1,100 feet
southwest of the intersection of Crescent
Avenue and Peggotty Beach Road

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 800 feet
northeast of the intersection of Gilson Road
and Eagle Nest Road

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 250 feet east
of the intersection of Collier Road and
Michagl Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 1,950 feet
southeast of the intersection of Collier Road
and Lincoln Avenue

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 600 feet
north of the intersection of Cliff Road and
Silver Road

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 2,850 feet
northeast of the intersection of Centrd
Avenue and Barrett Street

*North American Vertica Datum of 1988

**Transects not listed in this table were restudied and are included in Table 15

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
12.5? 19.4
12.5° 19.6
12.5? 26.4°
12.5° 19.6
12.5° 225°
12.5? 21.3°
12.5° 19.6
12.5? 19.6
12.5° 19.6

'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
?Included wave setup of 2.2 feet
3Maximum 1-percent-annual -chance wave run-up elevation
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TRANSECT**

55

56

57

58

59

60

61

62

63

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 700 feet
northeast of the intersection of Central
Avenue and Dartmouth Street

At the shoreline of Massachusetts Bay, in the
Town of Scituate, approximately 300 feet east
of the intersection of River Street and Ocean
Front Street

At the shoreline of Massachusetts Bay, in the
Town of Marshfield, approximately 491 feet
southeast of the intersection of Standish Street
and Abbey Street

At the shoreline of Massachusetts Bay, in the
Town of Marshfield, approximately 568 feet
northeast of the intersection of Standish Street
and Minot Street

At the shoreline of Massachusetts Bay, in the
Town of Marshfield, approximately 1,187 feet
Northeast of the intersection of Circuit
Avenue and Kent Street

At the shoreline of Massachusetts Bay, in the
Town of Marshfield, approximately 850 feet
east of the intersection of

Ocean Street and Old Beach Road

At the shoreline of Massachusetts Bay, in the
Town of Marshfield, approximately 234 feet
northeast of the intersection of Ocean Street
and 9th Road

At the shoreline of Massachusetts Bay, in the
Town of Marshfield, approximately 270 feet
north of the intersection of Ocean Street and
Foster Avenue

At the shoreline of Massachusetts Bay, in the
Town of Marshfield, approximately 295 feet
east of the intersection of Elderberry Street
and Island Street

*North American Vertical Datum of 1988

**Transects not listed in thistable were restudied and areincluded in Table 15

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
12.5? 19.6
12.5° 19.6
12.4* 19.5
12.4* 19.5
12.4* 19.5
12.4* 20.7
12.4* 21.2
12.4* 21.6°
12.4* 19.2

'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
%Included wave setup of 2.2 feet
*Included wave setup of 2.14 feet
*Wave run-up elevation
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TRANSECT**

64

65

66

67

68

69

70

71

72

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Massachusetts Bay, in the
Town of Marshfield, approximately 244 feet
east of the intersection of

Elderberry Street and Dana Street

At the shoreline of Massachusetts Bay, in the
Town of Marshfield, approximately 896 feet
east of the intersection of Cove Street and
Central Street

At the shoreline of Massachusetts Bay, in the
Town of Marshfield, approximately 230 feet
east of the intersection of Bay Avenue and
Pear| Street

At the shoreline of Duxbury Marsh, in the
Town of Marshfield, approximately 963 feet
south of the intersection of Canal Street and
Columbus Road

At the shoreline of Duxbury Marsh, in the
Town of Marshfield, approximately 1,028 feet
southeast of the intersection of Route 139 and
Leonard Road

At the shoreline of Duxbury Marsh, inthe
Town of Marshfield, approximately 1,300 feet
south of the intersection of Route 139 and
Colby Hewitt Lane

At the shoreline of Massachusetts Bay, in the
Town of Duxbury, approximately 600 feet
southeast of the intersection of Plymouth
Avenue and Bay Avenue

At the shoreline of Massachusetts Bay, in the
Town of Duxbury, approximately 447 feet
east of the intersection of Gurnet Road and
East Pine Road

At the shoreline of Duxbury Marsh, inthe
Town of Duxbury, approximately 1,400 feet
northeast of the intersection of St. George
Street and Strawberry Lane

*North American Vertical Datum of 1988

**Transects not listed in thistable were restudied and areincluded in Table 15

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
12.4* 19.5
12.4* 22.4
12.4* 19.5
95 10.8
95 11.2
95 12.2
12.5° 20.6
12.5° 20.3
95 12.2

'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
*Included wave setup of 2.14 feet
®Included wave setup of 3.0 feet
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73

74

75

76

77

78

79

80

81

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Duxbury Marsh, in the
Town of Duxbury, approximately 1,400 feet
north of the intersection of St. George Street
and PineHill Avenue

At the shoreline of Duxbury Marsh, in the

Town of Duxbury, approximately 840 feet

North of the intersection of Cove Road and
Abrams Hill Road

At the shoreline of Duxbury Marsh, in the
Town of Duxbury, approximately 712 feet
northeast of the intersection of Cove Street
and Old Cove Road

At the shoreline of Duxbury Marsh, in the
Town of Duxbury, approximately 1,320 feet
east of the intersection of Powder Point
Avenue and Weston Road

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 820 feet south of
the intersection of King Caesar Road and
Powder Point Avenue

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 670 feet south of
the intersection of King Caesar Road and
Upland Road

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 520 feet south of
the intersection of King Caesar Road and
Weston Road

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 176 feet southeast
of the intersection of Powder Point Avenue
and Old Cove Road

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 713 feet east of
the intersection of Washington Street and
Chapel Street

*North American Vertica Datum of 1988

**Transects not listed in thistable were restudied and areincluded in Table 15

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
95 12.2
9.5 13.4
9.5 13.4
9.5 13.4
9.5 16.1°
95 14
9.5 15.85°
95 139
95 13.4

'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
*Wave run-up elevation
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82

83

85

86

87

88

89

90

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 715 feet southeast
of the intersection of Washington Street and
Harrison Street

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 742 feet

northeast of the intersection of Washington
Street and Short Lane

At the shoreline of Duxbury Bay, in the Town
of Duxbury,approximately 1,197 feet east of
the intersection of Washington Street and
Ship Yard Lane

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 1,750 feet east of
the intersection of Standish Street and
Hornbeam Road

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 1,590 feet east of
the intersection of Marshall Street and Eagles
Nest Road

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 900 feet east of
the intersection of Marshall Avenue and Elder
Brewster Road

At the shoreline of Duxbury Bay, in the Town
of Duxbury, approximately 540 feet south of
the intersection of Mayflower Avenue and
Spring Street

At the shoreline of Kingston Bay, in the Town
of Duxbury, approximately 2,000 feet south
of the intersection of Standish Street and
AllensLane

At the shoreline of Kingston Bay, in the Town
of Duxbury, approximately 580 feet south of
the intersection of Crescent Street and
Howlands Landing

*North American Vertical Datum of 1988

**Transects not listed in thistable were restudied and areincluded in Table 15

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER  WAVE CREST"
95 13.6
95 13.6
95 13.7
95 14
95 13.9
95 14.3
95 14.3
95 14.3
95 13.8

'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
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91

92

93

94

95

96

97

98

99

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Kingston Bay, in the Town
of Duxbury, approximately 860 feet southeast
of the intersection of Bay Road and Bayview
Road

At the shoreline of Kingston Bay, in the Town
Duxbury, approximately 1,150 feet southeast
of the intersection of Bay Road and
Mayflower Lane

At the shoreline of Kingston Bay, in the Town
of Duxbury, approximately 860 feet southeast
of the intersection of Bay Road and Landing
Road

At the shoreline of Kingston Bay, in the Town
of Duxbury, approximately 1,144 feet
southeast of the intersection of Bay Road and
Hicks Point Road

At the shoreline of Kingston Bay, where
Jones River meets Kingston Bay, in the Town
of Kingston, approximately 2,300 feet east of
the intersection of Park Street and Landing
Road

At the shoreline of Kingston Bay, in the Town
of Kingston, approximately 650 feet northeast
of the intersection of Cedar Lane and Curtis
Street

At the shoreline of Kingston Bay, in the Town
of Kingston, just east of the intersection of
East Avenue and Rocky Nook Avenue

At the shoreline of Kingston Bay, in the Town
of Kingston, approximately 300 feet east of
the intersection of Braintree Avenue and Warf
Lane

At the shoreline of Kingston Bay, in the Town
of Kingston, approximately 1,200 feet
northeast of the intersection of State Highway
3A and Old Orchard Lane

*North American Vertica Datum of 1988

**Transects not listed in thistable were restudied and areincluded in Table 15

***Datanot available
'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
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ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST"
95 138
9.5 14.3
95 144
9.5 144

*k*

*k*

*k*k

*k*

*k*k

* k%

* k%

* k%

* k%

* k%
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100

101

102

103

104

105

106

107

108

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Kingston Bay in the Town
of Plymouth, approximately 750 feet
northeast of the intersection of Boundary
Road and State Highway 3A

At the shoreline of Kingston Bay, in the Town
of Plymouth, approximately 475 feet
northeast of the intersection of Brick Kiln
Road and Hedge Road

At the shoreline of Kingston Bay, in the Town
of Plymouth, approximately 300 feet
northeast of the intersection of Castle Street
and Atlantic Avenue

At the shoreline of Kingston Bay,

in the Town of Plymouth, approximately
1,500 feet northeast of the intersection of
Raobbins Road and State Highway 3A

At the shoreline of Plymouth Harbor, in the
Town of Plymouth, approximately 350 feet
north of the intersection of Water Street and
Lothrop Street

At the shoreline of Plymouth Harbor, in the
Town of Plymouth, approximately 850 feet
north of the intersection of Water Street and
Union Street

At the shoreline of Plymouth Harbor, in the
Town of Plymouth, approximately 650 feet
north of the intersection of Sandwich Street
and State Highway 3A

At the shoreline of Massachusetts Bay, in the
Town of Plymouth, approximately 950 feet
north of the intersection of King Arthur Road
and Government Way

At the shoreline of Plymouth Bay, in the
Town of Plymouth, approximately 1,000 feet
southwest of the intersection of King Arthur
Road and Government Way

*North American Vertica Datum of 1988
**Transects not listed in this table were restudied and are included in Table 15
'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
*Included wave setup of 2.14 feet
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ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
11.64* 17.9
11.64* 17.9
11.64% 17.9
11.64* 17.9
95 12.7
95 12.0
95 12.0
11.64* 17.9
11.64% 17.9



TRANSECT**

109

110

111

112

113

114

115

116

117

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Plymouth Bay, in the
Town of Plymouth, approximately 3,900 feet
northeast of the comer of Fort Standish
Avenue and Burgess Avenue

At the shoreline of Plymouth Bay, in the
Town of Plymouth, approximately 800 feet
northeast from the comer of Fort Standish
Avenue and Burgess Avenue

At the shoreline of Plymouth Bay, in the
Town of Plymouth, approximately 8,200 feet
northeast of the intersection of State Highway
3A and Sandwich Street

At the shoreline of Plymouth Bay, in the
Town of Plymouth, approximately 5,000 feet
northeast of the intersection of State Highway
3A and Sandwich Street

At the shoreline of Plymouth Bay, in the
Town of Plymouth, approximately 2,000 feet
northeast of the intersection of State Highway
3A and Cliff Street

At the shoreline of Plymouth Bay, in the
Town of Plymouth, approximately 1,300 feet
northeast of the intersection of State Highway
3A and Cliff Street

At the shoreline of Plymouth Bay, in the
Town of Plymouth, approximately 1,900 feet
northwest of the intersection of Clifford Road
and River Street

At the shoreline of Plymouth Bay, in the
Town of Plymouth, approximately 400 feet
northeast of the intersection of State Highway
3A and Cliff Street

At the shoreline of Plymouth Bay, in the
Town of Plymouth, approximately 675 feet
north of the intersection of Driftwood Lane
and Rocky Hill Road

*North American Vertica Datum of 1988
**Transects not listed in this table were restudied and are included in Table 15
'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
*Included wave setup of 2.14 feet
*Wave run-up elevation

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
11.64* 17.9
11.64* 17.9
11.64% 17.9
11.64* 17.9
11.64% 17.9
11.64* 17.9
11.64% 17.9
95 29.3°
11.64% 17.9



TRANSECT**
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119

120

121

122

123

124

125

126

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 1,800 feet
north of the intersection of Rocky Hill Road
and Edison Access Road

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 1,500
northeast of the intersection of Rocky Hill
Road and Edison Access Road

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 775 feet
northeast of the intersection of Jon Alden
Road and Warrendale Road

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 500 feet
northeast of the intersection of Jon Alden
Road and Claremont Road

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 350 feet
northeast of the intersection of Avenue A and
Taylor Avenue

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 400 feet
northwest of the intersection of Homer Street
and Taylor Avenue

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 825 feet
north of the intersection of Short Street and
Taylor Avenue

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 525 feet
north of the intersection of Pearl Street and
Taylor Avenue

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 600 feet
North of the intersection of Taylor Avenue
and Manomet Point Road

*North American Vertica Datum of 1988
**Transects not listed in this table were restudied and areincluded in Table 15
'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
*Included wave setup of 2.14 feet

85

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
11.64* 17.9
11.64* 17.9
11.64% 17.9
11.64* 17.9
11.64% 17.9
11.64* 17.9
11.64% 17.9
11.64% 17.9
11.64% 17.9



TRANSECT**
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129

130

131

132

133

134

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 250 feet
northwest of the intersection of Osprey Lane
and Manomet Point Road

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 250 feet
northeast of the intersection of Bancrofts
Landing and Manomet Point Road

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 650 feet
southeast of the intersection Stage Point Road
and Highland Avenue

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 1,200 feet
northeast of the intersection of Vinal Avenue
and State Highway 3A

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 500 feet
northeast of the intersection of Manomet
Avenue and Old Branch Road

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 600 feet
northeast of the intersection of Windsor Drive
and Copeview Drive

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 300 feet
northeast of the intersection of Pike Road and
Seaview Drive

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 1,500 feet
southeast of the intersection of Barquentine
Drive and State Highway 3A

*North American Vertica Datum of 1988
**Transects not listed in thistable were restudied and areincluded in Table 15
'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
*Included wave setup of 2.14 feet
*Wave run-up elevation

86

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
9.5 235°
11.64* 17.9
11.64* 17.9
11.64% 17.9
11.64* 17.9
11.64% 17.9
95 2.9
11.64% 17.9
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138

139

140

141

142

143

TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

LOCATION

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 1,300 feet
northeast of the intersection of Bellevue Road
and State Highway 3A

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 1,200 feet
east of the intersection of Bellevue Road and
State Highway 3A

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 2,700 feet
northeast of the intersection of Shoals Road
and State Highway 3A

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 3,700 feet
east of the intersection of Derek Road and
State Highway 3A

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 3,000 feet
northeast of the intersection of Derek Road
and State Highway 3A

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 1,000 feet
southeast of the intersection of Center Hill
Road and Black Pond Road

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 3,100 feet
east of the intersection of Bug Hill Road and
State Highway 3A

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 2,900 feet
northeast of the intersection of Treetop Way
and State Highway 3A

At the shoreline of Cape Cod Bay, in the
Town of Plymouth, approximately 1,800 feet
southeast of the intersection of Treetop Way
and State Highway 3A

*North American Vertica Datum of 1988
**Transects not listed in this table were restudied and are included in Table 15
'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
*Included wave setup of 2.14 feet
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ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
STILLWATER WAVE CREST?
11.64* 17.9
11.64* 17.9
11.64% 17.9
11.64* 17.9
11.64% 17.9
11.64* 17.9
11.64% 17.9
11.64* 17.9
11.64% 17.9



TABLE 12 — PRE-COUNTYWIDE TRANSECT DESCRIPTIONS — cont’d

ELEVATION (feet NAVD 88)*

MAXIMUM 1-
1-PERCENT- PERCENT-
ANNUAL- ANNUAL-
CHANCE CHANCE
TRANSECT** LOCATION STILLWATER WAVE CREST"
144 At the shoreline of Cape Cod Bay, in the 11.64* 17.9
Town of Plymouth, approximately 1,400 feet
northeast of the intersection of Wedgestone
Drive and Dublin Drive
145 At the shoreline of Cape Cod Bay, in the 11.64* 17.9

Town of Plymouth, approximately 700 feet
north of the intersection of Whitney Lane and
Sanderson Drive

*North American Vertica Datum of 1988
**Transects not listed in thistable were restudied and areincluded in Table 15
'Because of map scale limitation, the maximum wave elevation may not be shown on the FIRM
*Included wave setup of 2.14 feet

Table 13 “Pre-countywide Transect Data,” lists the flood hazard zone and base flood
elevations for each pre-countywide transect, along the 1-percent-annual-chance stillwater
elevation for the respective flooding source.

TABLE 13— PRE-COUNTYWIDE TRANSECT DATA

STILLWATER ELEVATION (feet NAVD 88)

10- 2- 1- 0.2-
PERCENT- PERCENT- PERCENT- PERCENT- BASE FLOOD

FLOODING ANNUAL- ANNUAL-  ANNUAL-  ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feetNAVD 88)!
CAPE COD BAY
Transect 119 8.3 9.1 11.64% * VE 14-18

AE 12-14
Transect 120 8.3 9.1 11.64° * VE 14-18

AE 12-14

*Data not available

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM
?Includes wave setup of 2.14 feet



TABLE 13— PRE-COUNTYWIDE TRANSECT DATA —cont'd
STILLWATER ELEVATION (feet NAVD 88)

10- 2- 1- 0.2-
PERCENT- PERCENT- PERCENT-  PERCENT- BASE FLOOD

FLOODING ANNUAL- ANNUAL-  ANNUAL-  ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feetNAVD 88)!
CAPE COD BAY
—cont’'d
Transect 121 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 122 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 123 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 124 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 125 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 126 8.3 9.1 11.64% * VE 14-18

AE 12-14
Transect 127 8.3 9.1 9.5 * VE 243
Transect 128 8.3 9.1 11.64% * VE 14-18

AE 12-14
Transect 129 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 130 8.3 9.1 11.64% * VE 14-18

AE 12-14
Transect 131 8.3 9.1 11.64° * VE 14-18
Transect 132 8.3 9.1 11.64% * VE 14-18

AE 12-14
Transect 133 8.3 9.1 9.5 * VE 23

AO 2

*Data not available

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM
?Includes wave setup of 2.14 feet

* Includes wave setup of 2.2 feet
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TABLE 13— PRE-COUNTYWIDE TRANSECT DATA —cont'd
STILLWATER ELEVATION (feet NAVD 88)

10- 2- 1- 0.2-
PERCENT- PERCENT- PERCENT-  PERCENT- BASE FLOOD

FLOODING ANNUAL- ANNUAL-  ANNUAL-  ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feetNAVD 88)!
Transect 134 8.3 9.1 11.64% * VE 14-18

AE 12-14
Transect 135 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 136 8.3 9.1 11.64° * VE 14-18

8.3 9.1 95 * AE 10-14

AE 10
Transect 137 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 138 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 139 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 140 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 141 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 142 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 143 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 144 8.3 9.1 11.64° * VE 14-18

AE 12-14
Transect 145 8.3 9.1 11.64% * VE 14-18

AE 12-14

*Data not available
! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM
2Includes wave setup of 2.14 feet
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10-
PERCENT-
FLOODING ANNUAL-
SOURCE CHANCE
DUXBURY BAY
Transect 67 8.30
Transect 68 8.30
Transect 69 8.30
Transect 72-73 8.30
Transect 74-76 8.30
Transect 77 8.30
Transect 78 8.30
Transect 79 8.30
Transect 80 8.30
Transect 81-83 8.30
Transect 84-88 8.30
KINGSTON BAY
Transect 89-94 8.30

*Data not available

TABLE 13— PRE-COUNTYWIDE TRANSECT DATA —cont'd

STILLWATER ELEVATION (feet NAVD 88)

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM

#Wave run-up eevations
®5-percent-annual -chance

2- 1-
PERCENT- PERCENT-  PERCENT- BASE FLOOD
ANNUAL-  ANNUAL-  ANNUAL- ELEVATION
CHANCE CHANCE ZONE (feet NAVD 88)*
9.1° 9.5 AE 9-11
9.1° 9.5 VE 11
AE 9-11
9.1° 9.5 VE 11-12
AE 9-11
9.1 9.5 VE 11-12
AE 9-11
9.1 9.5 VE 11-13
AE 9-11
9.1 9.5 VE 16°
AE 16
9.1 9.5 VE 11-14
AE 9-11
9.1 9.5 VE 16°
AE 16
9.1 9.5 VE 11-14
AE 9-11
9.1 9.5 VE 11-13
AE 9-11
9.1 9.5 VE 11-14
AE 9-11
9.1 9.5 VE 11-14
AE 9-11



TABLE 13— PRE-COUNTYWIDE TRANSECT DATA —cont'd
STILLWATER ELEVATION (feet NAVD 88)

10- 2- 1- 0.2-
PERCENT- PERCENT- PERCENT-  PERCENT- BASE FLOOD
FLOODING ANNUAL- ANNUAL-  ANNUAL-  ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feetNAVD 88)!
KINGSTON BAY
—cont'd
Transect 95-99 8.6 * 9.8 * VE 14
VE 12-14
AE 10-12
Transect 100 8.3 9.1 11.64° * VE 14-18
AE 9-11
Transect 101 8.3 9.1 11.64% * VE 14-18
AE 12-14
Transect 102 8.3 9.1 11.64% * VE 14-18
AE 12-14
Transect 103 8.3 9.1 11.64° * VE 14-18
AE 12-14
MASSACHUSETTSBAY
Transect 29 8.30 9.1 9.5 * VE 11-12
AE 9-10
Transect 30-31 8.30 9.1 125 * VE 14-19
AE 12-14
Transect 32 8.30 9.1 12.5* * VE 21
AE 21
AO Depth 2'
AE 9-11
Transect 33 8.30 9.1 12.5* * VE 20
AE 20
AO Depth 2'
AE 9-11
Transect 34 8.30 9.1 12.5* * VE 19
AE 19

*Data not available

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM
?Includes wave setup of 2.14 feet

*Includes wave setup of 2.2 feet
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TABLE 13— PRE-COUNTYWIDE TRANSECT DATA —cont'd
STILLWATER ELEVATION (feet NAVD 88)

10- 2- 1- 0.2-
PERCENT- PERCENT- PERCENT-  PERCENT- BASE FLOOD
FLOODING ANNUAL- ANNUAL-  ANNUAL-  ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feetNAVD 88)!
MASSACHUSETTSBAY —cont'd
Transect 35 8.30 9.1 125 * VE 20
AE 20
AO Depth 2
Transect 36 8.30 9.1 12.5* * VE 20
AE 20
AO Depth 2
8.30 9.1 95 * AE 9-11
Transect 37 8.30 9.1 12.5* * VE 14-19
AE 9-14
Transect 38 8.30 9.1 125 * VE 14-19
AE 12-14
Transect 39 8.30 9.1 125 * VE 19
AE 19
8.30 9.1 9.5 * AE 16
Transect 40 8.30 9.1 125 * VE 19
AE 19
AO Depth 1'
AE 9-11
Transect 41-42 8.30 9.1 12.5* * VE 14-19
AE 12-14
AO Depth 1'
8.30 9.1 95 * AE 9-11
Transect 43 8.30 9.1 9.5 * VE 11-12
AE 9-11
Transect 44 8.30 9.1 9.5 * VE 11-12
AE 9-11
Transect 45 8.30 9.1 95 * AE 9-11

*Data not available
! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM
*Includes wave setup of 2.2 feet
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TABLE 13— PRE-COUNTYWIDE TRANSECT DATA —cont'd
STILLWATER ELEVATION (feet NAVD 88)

10- 2- 1- 0.2-
PERCENT- PERCENT- PERCENT-  PERCENT- BASE FLOOD
FLOODING ANNUAL- ANNUAL-  ANNUAL-  ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feetNAVD 88)!
MASSACHUSETTSBAY —cont'd
Transect 46 8.30 9.1 125 * VE 19
AE 19
Transect 47 8.30 9.1 12.5* * VE 14-19
AE 12-14
AO Depth 1'
8.30 9.1 95 * AE 9-11
Transect 48 8.30 9.1 12.5* * VE 26
AE 26
Transect 49 8.30 9.1 125 * VE 14-19
AE 12-14
Transect 50 8.30 9.1 125 * VE 22
AE 22
AO Depth 1'
Transect 51 8.30 9.1 12.5* * VE 21
AE 21
AO Depth 1'
Transect 52 8.30 9.1 12.5* * VE 14-19
AE 12-14
8.30 9.1 9.5 * VE 11-13
AE 9-11
Transect 53 8.30 9.1 12.5* * VE 14-19
AE 12-14
Transect 54 8.30 9.1 125 * VE 14-19
AE 12-14
8.30 9.1 95 * VE 11-13
AE 9-11

*Data not available
! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM
*Includes wave setup of 2.2 feet
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FLOODING
SOURCE

TABLE 13— PRE-COUNTYWIDE TRANSECT DATA —cont'd

STILLWATER ELEVATION (feet NAVD 88)

10-
PERCENT-
ANNUAL-

CHANCE

MASSACHUSETTSBAY —cont'd

Transect 55

Transect 56

Transect 57-59

Transect 60

Transect 61

Transect 62

Transect 63

Transect 64

Transect 65

Transect 66

*Data not available

8.30

8.30

8.30

8.30

8.30

8.30

8.30

8.30

8.30

8.30

8.30

8.30

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM
2|ncludes wave setup of 2.14 feet
* Includes wave setup of 2.2 feet
®5-percent-annual -chance

2- 1-
PERCENT- PERCENT-  PERCENT- BASE FLOOD
ANNUAL-  ANNUAL-  ANNUAL- ELEVATION
CHANCE CHANCE ZONE (feet NAVD 88)*
9.1 125 VE 19
AE 19
9.1 9.5 AO Depth 2'
AE 9-11
9.1 125 VE 14-19
AE 9-14
9.1° 12.4 VE 14-19
AE 12-14
9.1° 12.42 VE 1621
AO Depth 2'
9.1° 12.4? VE 19*-21
AO Depth 2'
9.1° 12.4 VE 21*
AO Depth 2
9.1° 12.4 VE 19*
AO
9.1° 12.4 VE 18%19
AO Depth 2
9.1° 12.4? VE 18%-22
AE
9.1° 12.4 VE 19*
AO Depth 2'
9.1° 9.5 AE 9-10



TABLE 13— PRE-COUNTYWIDE TRANSECT DATA —cont'd
STILLWATER ELEVATION (feet NAVD 88)

10- 2- 1- 0.2-
PERCENT- PERCENT- PERCENT- PERCENT- BASE FLOOD
FLOODING ANNUAL- ANNUAL- ANNUAL- ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE  (feet NAVD 88)"

MASSACHUSETTSBAY —cont'd

Transect 70 8.30 9.1 12.5* * VE 19°-20
AO Depth 2
8.30 9.1 9.5 * VE 11-13
AE 9-11
Transect 71 8.30 9.1 12.5* * VE 17°-20
AO Depth 2
8.30 9.1 9.5 * AE 9-10
Transect 107 8.3 9.1 11.64% * VE 14-18
AE 12-14
8.3 9.1 9.5 * AE 10-11
PLYMOUTH
HARBOR
Transect 104 8.3 9.1 9.5 * VE 12-13
AE 10-12
Transect 105 8.3 9.1 9.5 * VE 12
AE 10-12
Transect 106 8.3 9.1 9.5 * VE 12
AE 10-12
Transect 108 8.3 9.1 11.64° * VE 14-18
AE 12-14
Transect 109 8.3 9.1 11.64° * VE 14-18
AE 12-14
8.3 9.1 9.5 * AE 10
Transect 110 8.3 9.1 11.64% * VE 14-18
AE 12-14

*Data not available

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM
2|ncludes wave setup of 2.14 feet

*Includes wave setup of 2.2 feet

®5-percent-annual -chance
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TABLE 13— PRE-COUNTYWIDE TRANSECT DATA —cont'd

STILLWATER ELEVATION (feet NAVD 88)

10- 2- 1- 0.2-
PERCENT- PERCENT- PERCENT-  PERCENT- BASE FLOOD
FLOODING ANNUAL- ANNUAL-  ANNUAL-  ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feetNAVD 88)!
PLYMOUTH
HARBOR —cont'd
Transect 111 8.3 9.1 11.64° * VE 14-18
AE 13-14
8.3 9.1 9.5 * AE 10-11
Transect 112 8.3 9.1 11.64° * VE 14-18
AE 12-14
8.3 9.1 9.5 * AE 10-11
Transect 113 8.3 9.1 11.64% * VE 14-18
AE 12-14
AO 2
8.3 9.1 9.5 * AE 10-11
Transect 114 8.3 9.1 11.64% * VE 14-18
AE 12-14
AO 2
8.3 9.1 9.5 * AE 10
Transect 115 8.3 9.1 11.64% * VE 14-18
* AE 12-14
* AO 2
8.3 9.1 9.5 * AE 10
Transect 116 8.3 9.1 9.5 * VE 29*
Transect 117 8.3 9.1 11.64° * VE 14-18
AE 12-14
Transect 118 8.3 9.1 11.64% * VE 14-18
AE 12-14

*Data not available

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM

?|ncludes wave setup of 2.14 feet
*Includes wave setup of 2.2 feet
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Countywide Analysis

As part of this countywide update, revised coastal analyses were performed for the open
water flooding sources in the communities of Hingham, Hull, Marion, Mattapoisett, and
Wareham. Provided below is a summary of the analyses performed. All revised coastal
analyses were performed in accordance with Appendix D “Guidance for Coastal
Flooding Analyses and Mapping,” (Reference 80) of the Guidelines and Specifications,
as well as, the “Atlantic Ocean and Gulf of Mexico Coastal Guidelines Update’,
(Reference 84).

For the revised communities, published valuesin the Tidal Flood Survey (Reference 73)
were used to estimate the stillwater elevations for the 10-, 2-, and 1-percent-annual-
chance floods for Hingham Bay, Hull Bay, Weir River, Straits Pond, Massachusetts Bay,
and Buzzards Bay. The 0.02-percent-annual-chance stillwater elevations for the revised
flooding sources were extrapolated based on the more the frequent stillwater elevationsin
the Tidal Flood Survey. Stillwater elevations for the revised flooding sources are
presented in Table 14.

TABLE 14 —-SUMMARY OF REVISED STILLWATER ELEVATIONS

FLOODING SOURCE AND

ELEVATION (feet NAVD 88)

LOCATION 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT*

BROAD COVE
For entire shoreline within 8.4 9.3 9.7 10.6

Town of Hingham

BUZZARDS BAY
Antassawamock 7.1 10.7 125 16.2
Aucoot Cove 7.6 11.4 13.2 17.1
Butler’s Point 7.6 115 13.3 17.3
Crescent Beach 7.4 111 12.9 16.7
Cromeset Neck 7.8 11.7 13.6 17.6
Holly Woods 75 11.3 13.2 17.1
Jacobs Neck 7.8 11.8 13.7 17.7
M attapoisett Harbor 7.3 11.1 12.8 16.7
Weweantic River 7.8 11.8 13.7 17.7
Wings Cove 7.6 11.6 135 17.6

*extrapolated from USACE data
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TABLE 14— SUMMARY OF REVISED STILLWATER ELEVATIONS —cont’d

FLOODING SOURCE AND
LOCATION

HINGHAM BAY
At Bumpkin Island

From Hewitts Cove to Crow
Point

HINGHAM HARBOR

At Bottom, Sailor, Ragged, and
Langlee Islands

From Crow Point to Planters
Hill

HULL BAY
Windmill Point to Hog Island
Causeway, and South Shore of
Peddocks Idland

Hog Island Causeway to
Packard Avenuein Kenberma

Packard Avenue in Kenberma
to opposite of World' s End

MASSACHUSETTSBAY

Outer Coast from Hingham
border to Windmill Point

North Shore of Peddocks Island
STRAITS POND

Along the entire shorelinein
Hull

WEIR RIVER

World's End to Washington
Boulevard

*extrapolated from USACE data

ELEVATION (feet NAVD 88)

10-PERCENT  2-PERCENT  1-PERCENT  0.2-PERCENT*
8.4 9.3 9.7 10.6
8.4 9.3 9.7 10.6
8.4 9.3 9.7 10.6
8.4 9.3 9.7 10.6
8.4 9.3 9.7 10.6
8.4 9.3 9.7 10.6
8.4 9.3 9.7 10.6
8.4 9.3 9.7 10.6
8.4 9.3 9.7 10.6
8.4 9.3 9.7 10.6
8.4 9.3 9.7 10.6
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TABLE 14— SUMMARY OF REVISED STILLWATER ELEVATIONS —cont'd

FLOODING SOURCE AND ELEVATION (feet NAVD 88)
LOCATION 10-PERCENT 2-PERCENT 1-PERCENT 0.2-PERCENT*
WEIR RIVER —cont’d
Washington Boulevard to 84 9.3 9.7 10.6
Nantasket Avenue
From confluence with Hingham 84 9.3 9.7 10.6
Bay to George Washington
Boulevard
From George Washington 84 9.3 9.7 10.6
Boulevard to Foundry Pond

WEYMOUTH BACK RIVER

From Hewitts Cove to Stodders 84 9.3 9.7 10.6
Neck
From Stodders Neck to Fort 84 9.3 9.7 10.6
Hill Street
*extrapolated from USACE data

The elevations presented in the Tidal Flood Survey are referenced to the National Tidal
Datum Epoch (NTDE) of 1960-1978. The current tidal datum is based on the NTDE of
1983-2001. The NTDE is a specific 19 year period that includes the longest periodic tidal
variations caused by the astronomic tide-producing forces. The value averages out long
term seasonal meteorological, hydrologic, and oceanographic fluctuations and provides a
nationally consistent tidal datum network (bench marks) by accounting for seasonal and
apparent environmenta trends in sea level rise that affect the accuracy of tidal datums.
For use in this coastal analysis revision, the stillwater elevations presented in the Tidal
Flood Survey were converted to the current tidal datum. Datum conversion factors of
+0.13 feet for Hingham and Hull and +0.15 for Marion, Mattapoi sett, and Wareham were
applied to the datain the Tidal Flood Survey.

Wave setup aong the open coast areas of Hingham, Hull, Marion, Mattapoisett, and
Wareham was calculated using the procedures detailed in the “ Atlantic Ocean and Gulf
of Mexico Coastal Guidelines Update” (Reference 84). Specifically, the Direct
Integration Method (DIM) was applied. Because much of the Plymouth County coastline
has experienced historical flooding and damage above predicted surge and runup
elevations, setup was assumed to be an important component of the analyses and was
applied to the entire open coast shoreline in the revised communities, except for areas
inundated by wave runup.

For the revised coasta portions of Plymouth County offshore wave characteristics

representing a 1-percent-annual-chance storm were determined using data from the Wave
Information Study (WIS). A Peaks-Over-Threshold statistical analysis (Reference 85)
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was applied on 20 years (1980-1999) of wave characteristic data from WIS Station No.
53. Mean wave characteristics were determined as specified in the FEMA guidance for
V Zone mapping.

Wave heights and wave runup in Hingham, Hull, Marion, Mattapoisett, and Wareham
were computed along transects that were located perpendicular to the average shoreline.
The transects were located with consideration given to the physical and cultural
characteristics of the land so that they would closely represent conditions in their locality.
Transects were spaced close together in areas of complex topography and dense
development. In areas having more uniform characteristics, the transects were spaced at
larger intervals. It was also necessary to locate transects in areas where unique flooding
existed and in areas where computer wave heights varied significantly between adjacent
transects.

Transect Descriptions for the restudied coastal analyses are shown in Table 15 below and
have been re-numbered to conform to countywide standards.

TABLE 15— REVISED TRANSECT DESCRIPTIONS

ELEVATION (feet NAVD 88)

1-PERCENT- MAXIMUM 1-
ANNUAL- PERCENT ANNUAL
CHANCE CHANCE WAVE
TRANSECT LOCATION STILLWATER CREST!
1 Thetransect islocated at along the east 9.7 13.76
side of Stoddards Neck at a point
approximately 1,400 feet north of U.S.
Route 3A, extending west towards
Davids Idand.
2 Thetransect islocated along the Back 9.7 15.01
River shoreline at a point approximately
1,200 feet northwest of the west end of
Shipyard Drive, extending south towards
U.S. Route 3A.
3 Thetransect islocated along the 9.7 15.01

Hingham Bay shoreline at the north end
of Wompatuck Road, extending
southeast towards Foley Beach Road.
4 Thetransect islocated along the 9.7 16.25
Hingham Bay shoreline at a point
approximately 150 feet in the vicinity of
Howard Road, extending southwest
towards Shute Avenue.
5 Thetransect islocated aong the 9.7 16.16
Hingham Bay shoreline, extending
southeast along Cushing Avenue towards
Downer Avenue.
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TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont'd

TRANSECT LOCATION

6 Thetransect islocated aong the
Hingham Harbor shoreline at a point
approximately 50 feet northeast of the
intersection of Cushing Avenue and
Downer Avenue, extending northwest
towards Mann Street.

7 Thetransect islocated along the
Hingham Harbor shoreline at a point
approximately 350 feet north of the
intersection of Governor Long Road and
Otis Street, extending southwest towards
Broad Cove Road.

8 Thetransect islocated aong the
Hingham Harbor shoreline at a point
approximately 1000 feet southeast of the
vicinity of Cole Road and Otis Street,
extending southwest towards Lincoln
Street.

9 The transect islocated along the northern
shoreline of Langlee Island, extending
south towards the intersection of Otis
Street and Summer Street on the
mainland of Hingham.

10 Thetransect islocated aong the
Hingham Harbor shoreline at a point
approximately 300 feet northeast of the
Summer Street Rotary, extending south
towards Home Meadows.

11 Thetransect islocated along the
Hingham Harbor shoreline at a point
approximately 1,300 feet northwest of
the intersection of Seal Cove Road and
Martins Lane, extending east towards
Martins Lane.

ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE

STILLWATER

9.7

9.7

9.7

9.7

9.7

9.7

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST?*

14.66

15.29

14.28

16.84

15.22

15.01

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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TRANSECT

12

13

14

15

16

17

18

19

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont'd

LOCATION

Thetransect islocated along the west
side of Planters Hill at a point
approximately 3,200 feet northwest of
Martins Lane, extending southeast
towards the Weir River.

Thetransect islocated along the Hull
Bay shoreline extending south along
Beech Avenue towards World's End.

Thetransect islocated on southwest side
of Spinnaker Island at a point
approximately 400 feet south of the
intersection of Spinnaker Island
Causeway and Marina Drive, extending
to the northeast.

Thetransect islocated along the Hull
Bay shoreline extending northeast along
Western Avenue towards Main Street.

The transect islocated at the north end of
Peddocks Island, extending southwest
towards island's center.

Thetransect islocated aong the

M assachusetts Bay shoreline, extending
south along Town Street.

Thetransect islocated along the

M assachusetts Bay shoreline at a point
approximately 900 feet northwest of the
intersection of Christine Road and
Harbor View Road, extending south
towards Spring Street.

Thetransect islocated along the

M assachusetts Bay shoreline at a point
approximately 150 feet west of the
intersection of Nantasket Avenue and
Fitzpatrick Way, extending southeast
toward Allerton Harbor.

*Wave propagation from Hingham Bay
! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE
STILLWATER

9.7

9.7

9.7

9.7

9.7

9.7

9.7

9.7

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST?

16.5

15.49/15.01*

15.55

16.39

16.22

16.95/15.97*

16.39

16.87/14.67*



TRANSECT

20

21

22

23

24

25

26

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont’d

LOCATION

Thetransect islocated along the

M assachusetts Bay shoreline extending
north along Meridian Avenue towards
Winthrop Avenue.

Thetransect islocated aong the
Massachusetts Bay shoreline at a point
approximately 800 feet south of Point
Allerton, extending west towards
Fitzpatrick Way.

Thetransect islocated at along the

M assachusetts Bay shoreline extending
west along K Street towards Hull Bay.

Thetransect islocated aong the

M assachusetts Bay shoreline extending
southwest along Warren Street towards
Hull Bay.

Thetransect islocated aong the

M assachusetts Bay shoreline at a point
approximately 800 feet south of the
intersection of Bay Street and Nantasket
Avenue, extending southwest towards
Sagamore Hill.

Thetransect islocated aong the

M assachusetts Bay shoreline at a point
approximately 150 feet north of the
intersection of Meade Avenue and Burr
Road, extending southwest towards
Atlantic Avenue.

Thetransect islocated along the
Massachusetts Bay shoreline at a point
approximately 250 feet east of the
intersection of Stoney Beach Road and
Atlantic Avenue, extending southeast
towards Straits Pond.

*Wave propagation from Hingham Bay
! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE
STILLWATER

9.7

9.7

9.7

9.7

9.7

9.7

9.7

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST*

17.57

23.28

21.91/16.8*

21.61/ 14.8*

22.06

23.43

22.37



TRANSECT

27

28

146

147

148

149

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont’d

LOCATION

Thetransect islocated along the

M assachusetts Bay shoreline at a point
approximately 650 feet northwest of Bath
Avenue, extending south towards Straits
Pond.

Thetransect islocated aong the
Massachusetts Bay shoreline at a point
approximately 450 feet northeast of the
intersection of Reef Point and Summit
Avenue, extending south toward Atlantic
Avenue.

This transect represents the Buttermilk
Bay shoreline in Wareham from the
mouth of Red Brook to the U.S. Route 6
bridge over Cohasset Narrows. The
shorelinein this area contains stable
bluffs fronted by sandy beaches with
pocket salt marshes.

This transect represents the Buzzards
Bay shoreline from the U.S. Route 6
bridge crossing Cohasset Narrows to a
point approximately 250 feet southeast of
Shanley Way. Thisareais characterized
by low bluffs, generally 10 to 20 feet
high.

Thistransect represents the Buzzards
Bay shoreline from a point
approximately 250 feet southeast of
Shanley Way to a point approximately
500 feet southeast of Long Neck
Cemetery Road. Thistransect includes
the shoreline of Butler Cove.

This transect represents the Buzzards
Bay shoreline from a point
approximately 500 feet southeast of Long
Neck Cemetery Road to a point
approximately 475 feet east of the
intersection of Fisherman Cove Road and
Robinwood Road.

ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE

STILLWATER

9.7

9.7

13.7

13.7

13.7

13.7

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST*

26.01

23.73

18.71

21.89

21.04

18.97

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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TRANSECT

150

151

152

153

154

155

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont'd

LOCATION

This transect represents Jacobs Neck
from a point along the Buzzards Bay
shoreline approximately 475 feet east of
the intersection of Fisherman Cove Road
and Robinwood Road to the west side of
Pleasant Harbor.

This transect represents Onset Island.
The shoreline of thisisland contains
beach with residential coastal protection
structures. The structures are mixed
construction and generally in poor
condition. Dense residential
development is present in the area.

This transect represents the northern
Onset Bay shoreline from Pleasant
Harbor to Greene Street. Thistransect
will also represent the southern shoreline
of Onset Bay from Off Burgess Point
Road to Burgess Point.

This transect represents the northern
Onset Bay shoreline from Greene Street
to the Onset Avenue Bridge over the East
River. Thistransect will also represent
the southern shoreline of Onset Bay from
Over Jordan Road to Off Burgess Point
Road.

This transect represents the Onset Bay
shoreline from the Onset Avenue Bridge
over the East River to Shell Point. The
shorelinein thisareais characterized by
coastal bluffs, generally 20 to 30 feet
high, fronted by awide, sandy beach.
This transect represents Hogs Neck. The
shorelinein this areais comprised of
rocky shoreline and bluffs. The upland
areaisforest with sparse residential

devel opment.

ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE
STILLWATER

13.7

13.7

13.7

13.7

13.7

13.7

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST?

20.44

177

17.34

18.11

19.08

21.64

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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TRANSECT

156

157

158

159

160

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont’d

LOCATION

This transect represents the Buzzards
Bay shoreline from Hogs Neck to Stony
Point Dike. The shorelinein this area
contains sandy beach with eroding,
vegetated dunes. Upland cover isforest
with sparse residential devel opment.

This transect represents the Buzzards
Bay shoreline from Stony Point Dike to
Little Harbor Beach. The shorelinein
this area contains coastal bluffs,
generally 40 to 50 feet high, with a sandy
beach offshore of the bluffs. The upland
cover isforest.

This transect represents the Buzzards
Bay shoreline from Little Harbor Beach
to Warrens Point. This transect also
represents the Little Harbor shoreline.
The outer shoreline in this area contains
sandy beach with eroding dunes.
Extensive salt marshisvisible.

This transect represents the Buzzards
Bay shoreline from Warrens Point to a
point approximately 4,100 feet west. The
shorelinein thisareais characterized by
coastal bluffs, generally 20 to 30 feet
high, with a cobble beach offshore of the
bluffs.

This transect represents the Buzzards
Bay shoreline from a point
approximately 4,100 feet west of
Warrens Point to a point along Wareham
River approximately 425 feet east of
Edgewater Road. The shorelinein this
areais comprised of sandy beach.

ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE
STILLWATER

13.7

13.7

13.7

13.7

13.7

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST*

20.24

22.3

21.51

22.3

22.21

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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TRANSECT

161

162

163

164

165

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont'd

LOCATION

This transect represents the eastern
Wareham River shoreline from
Edgewater Road to the U.S. Route 6
bridge over the Wareham River. This
area contains sandy beach with pocket
salt marshes. Dense residential
development is present in the upland.

This transect represents the western
Wareham River shoreline fromthe U.S.
Route 6 bridge over the Wareham River
to Swifts Beach. Thistransect also
represents the shoreline of Broad Marsh
River. The shorelineinthisareais
comprised of sandy beach.

This transect represents the Buzzards
Bay shorelineat SwiftsBeach. The
shorelinein thisareais characterized by
sandy beach with eroding dunes. Dense
residential development is present in the
upland area.

Thistransect represents the Buzzards
Bay shoreline from Swifts Beach along
Marks Cove to Marks Cove Road. The
shorelinein this area contains marsh with
forest and sparse residential development
in the upland.

This transect represents the Buzzards
Bay shoreline from Marks Cove Road to
Cromeset Point. The shordlinein this
areais comprised of sandy beach with
eroding dunes and residential
development upland. The upland cover is
generally forest.

ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE

STILLWATER

13.7

13.7

13.7

13.7

13.7

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST?

19.13

24.93

21.96

21.37

21.37

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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TRANSECT

166

167

168

169

170

171

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont’d

LOCATION

This transect represents the Buzzards
Bay shoreline from Cromeset Point to a
point along the Weweantic River
approximately 650 feet west of the
intersection of Cromeset Road and
Progress Avenue. The shorelineinthis
areais characterized by cobble beach.

This transect represents the Buzzards
Bay shoreline from a point
approximately 650 feet west of the
intersection of Cromeset Road and
Progress Avenueto the U.S. Route 6
bridge over the Weweantic River. The
shorelinein this area contains marsh.
Thetransect islocated at a point
approximately 725 feet southeast of the
intersection of Bass Point Road and
Delano Road extending to the west
towards Delano Road.

Thetransect islocated aong the
Buzzards Bay shoreline at a point
approximately 1,325 feet northeast of
Great Hill Point, extending to the
northwest towards South Great Hill
Drive.

Thetransect islocated along the
Buzzards Bay shoreline at a point
approximately 725 feet southeast of the
intersection of Register Road and Holly
Road, extending to the west towards
Point Road.

Thetransect islocated along the
Buzzards Bay shoreline at a point
approximately 920 feet east of the
intersection of Piney Point Road and
Landing Road, extending to the
southwest towards Bay Road.

ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE

STILLWATER

13.7

13.7

13.6

135

135

135

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST*

21.37

20.57

20.98

21.34

20.79

20.91

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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TRANSECT

172

173

174

175

176

177

178

179

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont’d

LOCATION

Thistransect islocated approximately
midway along Sedge Cove, extending to
the northwest towards Point Road.
Thistransect islocated along the
southern shoreline of Butler Point,
extending to the northeast across Point
Road.

Thistransect islocated along the
Sippican Harbor shoreline at the Cliffs,
extending to the northeast across
Sippican Neck.

Thistransect islocated approximately
midway along the causeway, extending
to the north across Planting Island Cove
towards Sippican Lane.

Thistransect islocated along the
Sippican Harbor shoreline at a point
approximately 330 feet southwest of the
intersection of Planting Island Road and
West Avenue, extending to the north
towards East Avenue.

Thistransect islocated at Allens Point,
extending to the north towards Allens
Point Road.

Thistransect islocated at the southern
shoreline of Ram Island extending across
Sippican Harbor to Black Point and north
along Hermitage Road.

Thistransect islocated along Sippican
Harbor shoreline at a point
approximately 450 feet south of the
intersection of Pie Alley and Lewis
Street, extending to the northwest
towards Holmes Street.

ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE
STILLWATER

13.3

133

13.3

133

13.3

133

133

133

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST*

21.06

22.1

2341

21.53

22.67

21.82

21.09

21.09

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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TRANSECT

180

181

182

183

184

185

186

187

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont’d

LOCATION

Thistransect islocated along the
Sippican Harbor shoreline at a point
approximately 140 feet south of the
intersection of Holly Lane and Quelle
Lane, extending to the northwest towards
Converse Road.

The transect islocated at Converse Point,
extending to the northwest along

M oorings Road.

Thetransect islocated along the Aucoot
Cove shordine at a point approximately
1,800 feet west of Converse Road,
extending to the northwest towards Olde
Knoll Road.

Thetransect islocated at a point
approximately 1,900 feet north of Joes
Point, extending northwest towards
Aucoot Road.

Thetransect islocated aong the Hiller's
Cove shoreline extending to the
northwest along Center Drive.

Thetransect islocated aong the Hiller's
Cove shordine at a point approximately
1,800 feet east of the intersection of
Aucoot Road and Hollywood Road,
extending to the northwest towards Mill
Street.

Thetransect islocated along the
Buzzards Bay shoreline, extending to the
west along Fairfield Avenue towards Old
Tree Farm Road.

Thistransect islocated at Peases Point,
extending to the northwest along Point
Road.

ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE
STILLWATER

13.3

13.2

13.2

13.2

13.2

13.2

13.2

13.2

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST*

20.72

21.3

21.07

21.05

20.7

20.67

21.79

20.77

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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TRANSECT

188

189

190

191

192

193

194

195

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont’d

LOCATION

Thistransect islocated along the
Buzzards Bay shoreline at a point
approximately 350 feet northeast of the
intersection of Beach Road and Bay
Road, extending to the northwest towards
Bowman Road.

Thetransect islocated at Point Connett,
extending to the northwest towards
Beach Road.

Thetransect islocated aong the
Buzzards Bay shoreline approximately
875 feet west from the intersection of
Ridge Avenue and Cove Road, extending
to the northwest across Pine Island Pond
towards Angelica Avenue.

Thetransect islocated along the
Buzzards Bay shoreline at Beach Street,
extending to the north towards
Cedarcrest Avenue.

Thetransect islocated along the
Buzzards Bay shoreline at a point
approximately 225 feet west of Prospect
Drive, extending to the north towards
Angelica Avenue.

The transect is|ocated approximately
1,250 feet east of Ned's Point, extending
to the north towards Pine Island Road.

Thetransect islocated along the
Mattapoisett Harbor shoreline at a point
approximately 350 feet southeast of the
intersection of Water Street and North
Street, extending to the north towards
County Road.

Thetransect islocated at the southeastern
end of Reservation Road, extending to
the northwest towards Fairhaven Road.

ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE

STILLWATER

13.2

13.2

129

12.9

12.9

129

12.8

12.8

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST*

20.81

20.95

20.03

20.96

20.79

20.67

20.96

20.39

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.
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TRANSECT

196

197

198

199

200

TABLE 15— REVISED TRANSECT DESCRIPTIONS —cont’d

LOCATION

Thetransect islocated at a point
approximately 250 feet north of Shore
Avenue, extending to the west towards
Ocean Drive.

Thetransect islocated along the
Buzzards Bay shoreline at a point
approximately 210 feet east of the
Seaconet Road, extending to the north
towards Camanset Road.

Thetransect islocated along the Brant
Island Cove shoreline at a point
approximately 1,850 feet east of the
intersection of Meadowbrook Lane and
Jowick Street, extending to the north
towards Anchorage Way.

Thetransect islocated aong the
Nasketucket Bay shoreline between
Pinehurst Avenue and Kerwin Avenue,
extending to the north and towards
Highland Avenue.

Thetransect islocated aong the
Nasketucket Bay shoreline at a point
approximately 650 feet west of Black
Duck Way, extending to the northeast
towards Brant Beach Avenue.

ELEVATION (feet NAVD 88)

1-PERCENT-
ANNUAL-
CHANCE

STILLWATER

125

125

125

125

125

MAXIMUM 1-
PERCENT ANNUAL
CHANCE WAVE
CREST*

20.17

20.1

20.1

20.45

18.98

! Because of map scale limitations, the maximum wave elevation may not be shown on the FIRM.

Table 16, “Revised Transect Data,” lists the flood hazard zone and base flood elevations
for each revised transect in the Towns of Hull, Hingham, Marion, Mattapoisett, and
Wareham along the 1-percent-annual-chance stillwater elevation for the respective
flooding source.
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For the revised open water flooding sources, coastal transect data was extracted from
topographic data collected by Sanborn Map Company, Inc. This data was collected
within the restudy area by Light Detection and Ranging (LiDAR) technology.
Additionally, portions of twenty-eight (28) coastal transects were land surveyed by Green
International Affiliates, Inc. (GIA) to supplement LiDAR data collected by Sanborn Map
Company Inc. for the restudy area (References 86 and 87). As appropriate, coasta
protection structure details and 0.0 feet NAVD 88 elevation were included and noted in
the transect land surveys performed by GIA. Bathymetric data from NOAA Nautical
Charts were used to extend the transects offshore (Reference 88). Coastal processes that
may affect the transect profile, such as dune erosion and seawall scour and failure, were
estimated following the FEMA Guiddines.

Along each transect in the revised areas, wave envel opes were computed considering the
combined effects of changes in ground elevation, vegetation, and physica features.
Between transects, elevations were interpolated using topographic maps, land-use and
land-cover data, and engineering judgment to determine the aerial extent of flooding.
The results of the calculations are accurate until local topography, vegetation, or cultural
devel opment within the community undergo major changes.

Wave height and runup calculations used in the revised coasta analysis follow the
methodologies described in the FEMA guidance for V Zone mapping (Reference 80).
WHAFIS 3.0 was used to predict wave heights.

The FEMA Guidelines alow for the following methods to be used to determine wave
runup: RUNUP 2.0; “Technical Advisory Committee for Water Retaining Structures’
(TAW); Automated Coastal Engineering System (ACES); and the Shore Protection
Manua (Reference 83). Each of the aforementioned methods has an appropriate set of
nearshore conditions for which it should be applied. For example the methods described
in the Shore Protection Manual are to be used to determine runup on vertical structures.
These methods were applied for each of the restudied coastal transects, as appropriate.

These methodol ogies were used to compute wave envel ope elevations associated with the
1-percent-annual-chance storm surge in Hingham, Hull, Marion, Mattapoisett, and
Wareham. Accurate topographic, land-use, and land cover data are required for the
coastal analyses. LiDAR data which meets the accuracy standards for flood hazard
mapping were used for the topographic data (References 86 and 87). Depths below mean
low water were determined from Bathymetic data from NOAA (Reference 88). The
land-use and land cover data were obtained by field surveys and aerial photographs
(Reference 89).

Areas of shalow flooding, designated AO zones, are shown aong portions of the

shoreline. These areas are the result of wave runup overtopping and ponding behind
seawalls and berms with average depths of 1 to 2 feet.
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FLOODING
SOURCE

BUZZARDS
BAY

Transect 146

Transect 147

Transect 148

Transect 149

Transect 150

Transect 151

Transect 152

Transect 153

Transect 154

Transect 155

Transect 156

Transect 157

TABLE 16 —REVISED TRANSECT DATA

STILLWATER ELEVATIONS (feet NAVD 88"

10-PERCENT-
ANNUAL
CHANCE

7.8

7.8

7.8

7.8

7.8

7.8

7.8

7.8

7.8

7.8

7.8

7.8

2-
PERCENT-
ANNUAL-

CHANCE

11.8

11.8

11.8

11.8

11.8

11.8

11.8

11.8

11.8

11.8

11.8

11.8

'North American Vertical Datum of 1988

1-

PERCENT-

ANNUAL-
CHANCE

13.7

13.7

13.7

13.7

13.7

13.7

13.7

13.7

13.7

13.7

13.7

13.7
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0.2-
PERCENT-
ANNUAL-

CHANCE

177

17.7

17.7

177

17.7

17.7

17.7

17.7

177

177

17.7

17.7

BASE FLOOD
ELEVATION
ZONE  (feet NAVD 88)*

VE 21

VE 17

AE 17

VE 18-21
AE 14-15
VE 20

AO

AE 15

VE 18-20
AE 14-16
VE 17-18
AE 16

VE 20

VE 19

VE 22

VE 23

VE 18-20
AE 16

VE 30



TABLE 16 — REVISED TRANSECT DATA —cont’d

STILLWATER ELEVATIONS (feet NAVD 88"

2- 1- 0.2-
10-PERCENT- PERCENT- PERCENT- PERCENT- BASE FLOOD
FLOODING ANNUAL ANNUAL- ANNUAL- ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feet NAVD 88)*
BUZZARDS BAY - continued
Transect 158 7.8 11.8 13.7 17.7 VE 19-22
AE 15
Transect 159 7.8 11.8 13.7 17.7 VE 22
Transect 160 7.8 11.8 13.7 17.7 VE 18-22
AE 16
Transect 161 7.8 11.8 13.7 17.7 VE 17-19
AE 15
Transect 162 7.8 11.8 13.7 17.7 VE 16-25
AE 14-15
Transect 163 7.8 11.8 13.7 17.7 VE 18-22
AE 15-16
Transect 164 7.8 11.8 13.7 17.7 VE 17-21
AE 14-16
Transect 165 7.8 11.8 13.7 17.7 VE 20-21
AE 15
Transect 166 7.8 11.8 13.7 17.7 VE 19-21
AE 15-16
Transect 167 7.8 11.8 13.7 17.7 VE 18to 21
Transect 168 7.8 11.7 13.6 17.6 VE 19-21
AE 18

North American Vertical Datum of 1988
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TABLE 16 — REVISED TRANSECT DATA —cont’d

STILLWATER ELEVATIONS (feet NAVD 88"

2- 1- 0.2-
10-PERCENT- PERCENT- PERCENT- PERCENT- BASE FLOOD
FLOODING ANNUAL ANNUAL- ANNUAL- ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feet NAVD 88)*
BUZZARDS BAY - continued
Transect 169 7.6 116 135 17.6 VE 15to 21
Transect 170 7.6 116 135 17.6 VE 18to 21
Transect 171 7.6 11.6 135 17.6 VE 17-21
AE 15
Transect 172 7.6 11.6 135 17.6 VE 17-21
AE 15
AO
Transect 173 7.6 115 13.3 17.3 VE 16-21
Transect 174 7.6 115 13.3 17.3 VE 32
AO
Transect 175 7.6 115 13.3 17.3 VE 16-22
Transect 176 7.6 115 13.3 17.3 VE 17-23
AE 16
Transect 177 7.6 115 13.3 17.3 VE 16-22
Transect 178- 173
179 7.6 115 13.3 ) VE 17-21
AE 15-16
Transect 179 7.6 115 13.3 17.3 VE 17-21
AE 15-16

North American Vertical Datum of 1988
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TABLE 16 — REVISED TRANSECT DATA —cont’d

STILLWATER ELEVATIONS (feet NAVD 88"

2- 1- 0.2-
10-PERCENT- PERCENT- PERCENT- PERCENT- BASE FLOOD
FLOODING ANNUAL ANNUAL- ANNUAL- ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feet NAVD 88)*
BUZZARDSBAY - continued
Transect 180- 173
181 7.6 115 13.3 ) VE 17-21
AE 15
Transect 181 7.6 11.7 13.2 17.1 VE 17-21
AE 15
Transect 182 7.6 11.7 13.2 17.1 VE 17-21
AE 15
Transect 183 7.6 114 13.21 17.1 VE 18
AE 16
Transect 184- 171
185 7.6 114 13.21 ) VE 17-21
AE 15-16
Transect 185 7.6 11.4 13.21 171 VE 17-21
AE 15-16
Transect 186 7.6 114 13.21 171 VE 22
AE 22
Transect 187- 171
189 7.5 11.3 13.2 ) VE 17-21
AE 15
Transect 188 7.5 11.3 13.2 17.1 VE 17-21
AE 15

North American Vertical Datum of 1988
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TABLE 16 — REVISED TRANSECT DATA —cont’d

STILLWATER ELEVATIONS (feet NAVD 88"

2- 1- 0.2-
10-PERCENT- PERCENT- PERCENT- PERCENT- BASE FLOOD
FLOODING ANNUAL ANNUAL- ANNUAL- ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feet NAVD 88)*
BUZZARDS BAY - continued
Transect 189 75 11.3 13.2 171 VE 17-21
AE 15
Transect 190 7.4 111 12.9 16.7 VE 17-20
AE 15-16
Transect 191 7.4 11.1 12.9 16.7 VE 15-16
AE 17-21
Transect 192 7.4 11.1 12.9 16.7 VE 17-21
AE 14-15
Transect 193 7.4 11.1 12.9 16.7 VE 16-21
AE 15-16
Transect 194 7.3 11.1 12.8 16.7 VE 16-21
AE 16
Transect 195 7.3 111 12.8 16.7 VE 17-20
AE 15-16
Transect 196 7.1 10.7 125 16.2 VE 17-20
AE 15
Transect 197 7.1 10.7 125 16.2 VE 15-20
AE 14
Transect 198 7.1 10.7 125 16.2 VE 16-20
AE 14-15

North American Vertical Datum of 1988
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TABLE 16 — REVISED TRANSECT DATA —cont’d

STILLWATER ELEVATIONS (feet NAVD 88"

2- 1- 0.2-
10-PERCENT- PERCENT- PERCENT- PERCENT- BASE FLOOD

FLOODING ANNUAL ANNUAL- ANNUAL- ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feet NAVD 88)1
BUZZARDS BAY - continued
Transect 199 7.1 10.7 125 16.2 VE 17t0 20
Transect 200 7.1 10.7 125 16.2 VE 19

AE 14
HINGHAM
BAY
Transect 3 8.4 9.3 9.7 10.6 VE 14
Transect 4 84 9.3 9.7 10.6 VE 30
Transect 5 84 9.3 9.7 10.6 VE 13-16
HINGHAM
HARBOR
Transect 6 8.4 9.3 9.7 10.6 VE 15
Transect 7 8.4 93 9.7 10.6 VE 22

AE 10
Transect 8 84 9.3 9.7 10.6 VE 14

AE 10
Transect 9 8.4 9.3 9.7 10.6 VE 23
Transect 10 8.4 93 9.7 10.6 VE 14

AE 11
Transect 11 84 9.3 9.7 10.6 VE 13

North American Vertical Datum of 1988
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TABLE 16 — REVISED TRANSECT DATA —cont’d

STILLWATER ELEVATIONS (feet NAVD 88"

2- 1- 0.2-
10-PERCENT-  PERCENT- PERCENT-  PERCENT- BASE FLOOD
FLOODING ANNUAL ANNUAL- ANNUAL- ANNUAL- ELEVATION
SOURCE CHANCE CHANCE CHANCE CHANCE ZONE (feet NAVD 88)1
HULL BAY
Transect 13 8.4 9.3 9.7 10.6 VE 15-24
AE 10
Transect 14 8.4 93 9.7 10.6 VE 24
Transect 15 VE 33
Transect 16 8.4 9.3 9.7 10.6 VE 18
MASSACHUSETTS
BAY
Transect 17 84 9.3 9.7 10.6 VE 16-18
AO
AE 11-13
Transect 18 84 9.3 9.7 10.6 VE 20
Transect 19 84 9.3 9.7 10.6 AE 13
VE 15
Transect 20 84 9.3 9.7 10.6 VE 21
Transect 21 8.4 9.3 9.7 10.6 VE 32
Transect 22 8.4 9.3 9.7 10.6 VE 17-23
AO
AE 10-14
Transect 23 84 9.3 9.7 10.6 VE 15-22
AE 10-15

North American Vertical Datum of 1988
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TABLE 16 — REVISED TRANSECT DATA —cont’d

STILLWATER ELEVATIONS (feet NAVD 88"

10-PERCENT-
FLOODING ANNUAL
SOURCE CHANCE
MASSACHUSETTSBAY
— continued
Transect 24 8.4
Transect 25 8.4
Transect 26 8.4
Transect 27 8.4
Transect 28 8.4
WEIR RIVER
Transect 12 8.4

WEYMOUTH BACK RIVER

Transect 1

Transect 2

8.4

8.4

2-
PERCENT-
ANNUAL-

CHANCE

9.3

9.3

9.3

9.3

9.3

9.3

9.3

9.3

North American Vertical Datum of 1988

PERCENT-
ANNUAL-
CHANCE

122

1-

9.7

9.7

9.7

9.7

9.7

9.7

9.7

9.7

0.2-
PERCENT-
ANNUAL-

CHANCE

10.6

10.6

10.6

10.6

10.6

10.6

10.6

10.6

BASE FLOOD
ELEVATION

ZONE  (feet NAVD 88)*

VE 20-22

AO

VE 36

VE 20-22

AE 10-17

VE 21-26

AE 10-15

VE 25

VE 22

AE 10

VE 16

AE 10

VE 14
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The transect schematic represents a sample transect that illustrates the relationship
between the dillwater elevation , the wave crest elevation, the ground elevation profile,
and the location of the A/V zone boundary. Figure 1, “Transect Schematic.”

Figure 1 - TRANSECT SCHEMATIC

Vertical Datum

All FIS reports and FIRMs are referenced to a specific vertica datum. The vertica
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 FIRMs was the Nationa Geodetic Vertical Datum of
1929 (NGVD 29). With the completion of the North American Vertical Datum of 1988
(NAVD 88), many FIS reports and FIRMs are now prepared using NAVD 88 as the
referenced vertical datum.

All flood elevations shown in this FIS report and on the FIRM are referenced to the
NAVD 88. These flood elevations must be compared to structure and ground elevations
referenced to the same vertical datum. Ground, structure, and flood elevations may be
compared and/or referenced to NGV D 29 by applying a standard conversion factor. The
conversion factor from NGVD 29 to NAVD 88 is -0.8, and from NAVD 88 to NGVD
29 is +0.8.

For information regarding conversion between the NGVD 29 and NAVD 88, visit the
National Geodetic Survey website at www.ngs.noaa.gov, or contact the National
Geodetic Survey at the following address:
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http://www.ngs.noaa.gov/�

NGS Information Services

NOAA, N/NGS12

National Geodetic Survey

SSMC-3, #9202

1315 East-West Highway

Silver Spring, Maryland 20910-3282
(301) 713-3242

Temporary vertical monuments are often established during the preparation of a flood
hazard analysis for the purpose of establishing local vertical control. Although these
monuments are not shown on the FIRM, they may be found in the Technical Support
Data Notebook associated with the FIS report and FIRM for this county. Interested
individuals may contact FEMA to access these data.

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
that wish to convert the eevations in this FIS to NGVD 29 should apply the stated
conversion factor to €l evations 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.

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

124


http://www.ngs.noaa.gov/�

	Flood Insurance Study, Plymouth County Cover
	Notice to Flood Insurance Study Users
	Table of Contents
	1.0 Introduction
	1.1 Purpose of Study
	1.2 Authority and Acknowledgements
	1.3 Coordination

	2.0 Area Studied
	2.1 Scope of Study
	2.2 Community Description
	2.3 Principal Flood Problems
	2.4 Flood Protection Measures

	3.1 Engineering Methods
	3.1 Hydrologic Analyses
	3.2 Hydraulic Analyses
	3.3 Coastal Analyses
	3.4 Vertical Datum

	Table 1 - CCO Meeting Dates for Pre-Countywide FIS
	Table 2 - Flooding Sources Studied by Detailed Methods
	Table 3 - Scope of Revision
	Table 4 - Flooding Sources Studied by Approximate Methods
	Table 5 - Letters of Map Change
	Table 6 - Population and Total Area by Community
	Table 7 - Summary of Discharges
	Table 8 - Manning's 'n' Values
	Table 9 - High-Water Mark Elevations
	Table 10 - February 1978 Flood Elevations by Community
	Table 11 - Summary of Pre-Countywide Stillwater Elevations
	Table 12 - Pre-Countywide Transect Descriptions
	Table 13 - Pre-Countywide Transect Data
	Table 14 - Summary of Revised Stillwater Elevations
	Table 15 - Revised Transect Descriptions
	Table 16 - Revised Transect Data
	Figure 1 - Transect Schematic



