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Massachusetts Coastal Infrastructure
Inventory and Assessment Project
Coastal Hazards Commission

Section I — Coastal Hazards Infrastructure and Assessment Program
INTRODUCTION

The Project and Client

The Commonwealth of Massachusetts has initiated a Coastal Hazards Commission (CHC) to identify the
vulnerability of the state to coastal hazards. As one of five working groups working under the CHC, the
20-Yr Infrastructure Plan was to establish a prioritization for the repair of coastal structures. The focus
areas of the Working Group include:

e Publicly owned infrastructure
Infrastructure for which State is responsible
Inventory of public hazards infrastructure
Evaluation on conditions
Development for a prioritization of work
Estimation of capital and maintenance costs

The 20-Yr Infrastructure Working Group is led by Representative Frank Hynes with CZM as the lead
State Agency overseeing the management of the project. The Massachusetts coastline has been broken up
into 4 major regions consisting of the North Shore, Boston, South Coast, and the Cape and Islands. The
South Shore (the Towns of Hull, Cohasset, Seekonk, Hingham, Plymouth, Kingston, Scituate and
Duxbury) was previously evaluated by Bourne Consulting Engineering as a demonstration project in
2006.

Consultant Team

The consultant team that performed the demonstration project was led by Bourne Consulting Engineering
(BCE) of Franklin, MA who was responsible for overall project management, specified areas of field
assessments, and research. Assisting BCE was Applied Coastal Research and Engineering Inc.of
Mashpee, MA, Childs Engineering Corporation, of Medfield, MA., and Waterfront Engineer LLC of
Stratham, NH.

PURPOSE

Study Purpose

CZM seeks to identify the capacity of Massachusetts coastal structures to resist major coastal storms and
prevent storm damage. In working toward this goal, CZM has initiated a program to perform an
assessment of Commonwealth owned and/or maintained coastal structures. The first phase of this
program was the performance of a demonstration project for coastal structures located on the South
Shore. The demonstration project identified existing structures, their general conditions, ability to provide
coastal protection and the probable cost for repairs. The information collected and developed has been
incorporated into the MassGIS system to allow use for developing a 20 Year Coastal Infrastructure Plan.

The demonstration project served as a basis for the current statewide inventory assessment of all
Commonwealth coastal structures and the needs for their maintenance and/or repair.

North Coastal
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Goals of Study
The goals of the Massachusetts Coastal Infrastructure Inventory and Assessment Project include:

To identify all the coastal structures the state either owns or has responsibility to maintain for the
4 regions included within the study

Of the structures identified, determine the structure location and characteristics, the structure
condition relative to providing coastal protection and the structure importance in relation to what
it is protecting.

To the degree possible, identify the structure elevation and the FIRM mapping flood elevation
and category.

To the degree possible, identify structure owner and available documents from local, state and
federal agencies.

To establish an estimated cost to rehabilitate the coastal structures to provide the level of project
established in the structure’s original design.

Provide the information in a format compatible for incorporation into the MassGIS system

Limit of Study

Due to the time constraints and the amount of effort necessary to collect, process and compile the
information, the following are identified as limitations of the information presented:

All property ownership was taken as presumed. No legal investigation of ownership was
performed during the project. Property ownership is based on town assessor maps. Where
structures were located outshore of assessor map defined property lines, it was assumed to be
Town land unless other information indicated otherwise. Where structures were located outshore
of Mean Low Water, property is assumed to be State owned.

The structure ownership was based on assessor maps and research at the local, state and federal
levels. Where there was indication of public work on a structure on Town land or on private
property, the structure was presumed to be Town owned. Where the structure was on state
property, the structure was presumed to be state owned. Where ownership of the structure was not
clear but was located on private property, the structure ownership was defined as unknown.

The study included town and state owned structures as it was assumed that most town owned
structures received state funding at some level for construction and/or maintenance.

o Structures that were determined to be private were not included.

o Undocumented structures considered to be on private land, but having the potential to
have been publicly built and/or maintained, were identified as having an “unknown
ownership”.

The prioritizing of structures was based primarily on risk to general infrastructure and density of
housing. Infrastructure included was buildings. The study did not consider all infrastructure issues
including: '

o No consideration on utility impacts — water, electrical, sewer, gas

o No consideration of roadway and bridge protection

o Evacuation routes were not considered within the investigation

o Location of Emergency Shelters were not included in priority assessments

Research was performed at the local, state and federal levels. The local research was limited to
location and documenting available coastal structure contract drawings. Research at DCR was
restricted to available historic construction plans for coastal structures at the MA-DCR
Waterways office in Hingham, MA, and MA-DCR Division of Urban Parks and Recreation in
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Boston, MA. No investigation of state archives was performed. Research at MA DEP Chapter 91
and USACE was limited to recorded permits and licenses found in their files. No investigation
was performed at the Registry of Deeds.

DEVELOPMENT OF MassGIS DATABASE ATTRIBUTES

The specific attributes that would be incorporated into the MassGIS system were developed based on the
scope of work and the goals to be achieved. The following was established to standardize the data
collection and presentation and to allow total flexibility for sorting by attributes in the final GIS database.
The attributes identified below were input into a MS Access database which was used to manage the data
from all eight communities within a single file.

Database Attributes
e Attribute Descriptions/Definitions

Structure Number: A unique structure number was given to each coastal structure. The number was
based on existing numbering systems that include the State Department of Environmental Protection
community number followed by the local community assessor’s parcel numbering system. The last
three digits of the number represent the structure within the parcel. Where structures extend over
several parcels, the structure is referenced to a parcel that is approximately in the center of the
structure. Where Town assessor’s references include letters, those are also included within the
structure number. Some communities have block numbering within their numbering system and these
are included. Communities without block numbering still have the block numbering included but
these are illustrated as all zeros for that specific segment.

Structures that are on Town property, which would otherwise not have a parcel number, are
referenced to a parcel that is in the immediate vicinity of the coastal structure.

On this basis, the following is the general numbering convention:
CCC-MMM-BBB-PPP-SSS

Where: CCC DEP Community Number
MMM Community Map Number
BBB Block Number (000 if no block numbering system)
PPP Community Parcel Number
SSS Structure Number

Property Ownership: All property ownership was on a “presumed” basis as no legal verification of
ownership was performed. The ownership of the property was classified under four basic areas which
were private ownership (Private), Town ownership (Local), Commonwealth of Massachusetts
ownership (State), federal government ownership (Federal) or unknown. Property ownership was
based on Town assessor’s maps. Where the location was located above Mean Low Water, and not
within a defined parcel, the property ownership was presumed to be the Town unless documentation
was found to indicate otherwise. Where a structure was located offshore of Mean Low Water, the
property ownership was presumed to be federal.

Structure Ownership: The ownership of all structures is presumed as no verification of ownership
was performed. Ownership of the structure was determined by research into historic state and federal
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permits and the entity indicated on the permits as the applicant. Where no other information was
found, the following was utilized:

e Structures located on private land but appearing to be significant structures were identified as
owned by the Town or as “Unknown”. Unknown was used were there was a question of
local or private ownership.

Structures on Town property were assumed to be owned by the Town
Structures that were located off-shore were presumed to be federally owned
Structures that were identified as being privately owned were eliminated from the database

Basis of Ownership: The basis of structure ownership was provided to give rationale to the structure
ownership and identified the research resource that identified the ownership or the methodology
otherwise used. The responses utilized were limited to the following:
e DPW - DPW Employee Interview
DCR - Contract Drawings
DEP - Ch 91 License
USACE - Permits
Property Ownership
Offshore Structure

Structure Owner's Name: Ownerships names reflect the presumed owner of publicly owned
structures. As this was for public structures only, the ownership was restricted to the community
name, the state agency or the federal agency.

Earliest Structure Record: The year of the oldest document located for the structure. The information
is determined from the document research performed on the structure from local, state and federal
agencies. If no documents could be found than this entry is denoted as ‘Unknown”. Where
documentation of the structure could be found, the date from the oldest document was utilized.

Primary Structure / Secondary Structure: Many of the coastal structures consisted of combined
structures which were rated separately. It was typically found that one structure was significantly
more predominant (Ex. Bulkhead/Seawall) and was therefore identified as the Primary Structure
while a smaller structure might exist in front (ex. Revetment) of it. The type, height and material of
each structure are identified separately. The condition of each structure was based on the Primary
Structure. Where there was no secondary structure, the fields were left blank.

Structure Type: The structure type was categorized into five basic coastal structure categories which
were Bulkhead/Seawall, Revetment, Coastal Beach, Coastal Dune, and Jetty/Groin.

Structure Material: The identification of the coastal structure’s material of construction was
performed and represents the primary material. Stone structures consisted of both mortared and non-
mortared conditions.

Structure Height: Each type of structure was categorized by its visible height in feet which was
broken into four specific ranges which are:
<5 feet 5 to 10 feet 10to 15 feet  >15 feet

Structure Condition: A preliminary assessment of the condition for each structure was performed by
the field teams. This was by visual observation only and no detailed investigation was performed. The
condition assessments were based on a predefined five level rating system that ranged from Rating A
for Excellent Condition to Rating F for Critical Condition. A detailed listing of the conditions and
their definitions can be seen in Exhibit A.
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Priority Rating: In order to account for the need for protection at any one site, a five level priority
rating system was established. This allowed for consideration of public infrastructure protection,
density of residential housing for development of structure overall importance for coastal protection.
The ratings range from Level 1 for no infrastructure or residence protection to Level 5 for critical
inshore infrastructure protection and/or high density residential. The detailed listing and definitions
for the priority categories can be seen in Exhibit B.

Structure Repair / Reconstruction Cost: A preliminary estimation of construction costs to maintain or
repair structures was made based on the preliminary field assessment of the structures. A Repair Cost
Matrix was developed based on structure type, condition, height and material and can be seen in
Exhibit C. Once each structure’s type, height, and material classifications were determined, the cost
per foot for the structure was determine from the Repair Cost Matrix and multiplied by the length of
the structure to obtain the estimated repair/restoration cost. The cost matrix repair costs include a 20
percent construction cost contingency as well as 10 percent costs for engineering and permitting.

Structure Length: The length of each structure is provided and utilized in the development of the
repair/reconstruction costs. The lengths are given to the nearest foot and taken as the linear distance
along the structure, as determined by the GPS location, which takes into account structure angles and
curvature.

Structure Elevation: The elevation of structures was determined in feet from existing information
where available. The datum used is NAVD 88 and elevations are to the nearest foot. From a previous
study much of the south shore coastal structures had elevations defined based on LIDAR mapping
data. Where available structure documentation with elevations was found, in areas with no LIDAR
data, the information was included within the structure information. Where there was no LIDAR
information or existing documentation, the item has been left blank.

LIDAR (Light Detection and Ranging) is technology that is currently being used for high-resolution
topographic mapping by mounting a LIDAR sensor, integrated with Global Positioning System (GPS) and
inertial measurement unit (IMU) technology, to the bottom of aircraft and measuring the pulse return rate to
determine surface elevations.

FEMA Zone and Elevation: For each structure the FEMA Flood Insurance Rate Maps (FIRM) were
researched for their Flood Zone designation and their Base Flood Elevation from the most recent
FIRM maps for the specific Town. The elevations are provided in feet on the same datum as the
FIRM maps (NGVD) with no adjustments or conversions.

Structure Comments: The engineering team provided a brief description and comment on the
structure at the time of the field assessments which is provided in support of the condition rating that
was given for the structure.

Pictures: At the time of the field assessments, digital photographs were taken to provide a general
overview of the structure. The number of pictures was limited to a maximum of six. The first
photograph for each structure is shown on the Structure Assessment Form. The list of all photographs
is provided on the form.

Town Documents: Town documents represent the structure information that could be found in the
Town’s DPW/Engineering Department records. Where particular records could be found, a table of
document information was developed and included within the database with limited descriptions.
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MA - DCR Documents: MA-DCR documents represent the structure information that could be found
within DCR — Waterways office in Hingham Where particular records could be found, a table of
document information was developed and included within the database with limited descriptions.

MA - DEP Chp. 91 Licenses: MA-DEP Chapter 91 license documents represent the structure
information that could be found within MA-DEP Chp 91 records in Boston. Where particular records
could be found, they were scanned as pdf files and attached to the structure through the GIS database
information. In addition, a table of license document information was developed and included within
the database with limited descriptions

USACE Permits: USACE Permits represent the structure information that could be found within the
Army Corp of Engineers regulatory office in Concord, MA. Where particular records could be found,
they were scanned as pdf files and attached to the structure through the GIS database information. In
addition, a table of license document information was developed and included within the database
with limited descriptions.

DEVELOPMENT OF REPAIR / RECONSTRUCTION COSTS

A matrix to be used within the database has been developed to assess likely rehabilitation/repair
costs to restore the coastal structures to their original design condition. No attempt was made to
assess the level of exposure and associated level of protection that might be required to meet current
design standards for these structures. These costs are only an estimation to bring these structures
back to their original design intent based on 2006 construction costs.

The development of the cost matrix is based on the following:

Structure Condition Ratings — The condition of the coastal structures was determined in the
field by the survey crew which was led by an engineer with waterfront structure assessment
and design experience. The definitions of the rating criteria utilized for the assessments are
presented elsewhere.

The cost implications for each rating condition are as follows:

e ARating Structures not requiring any maintenance, repair or rehabilitation cost and
would not be expected to experience damage if subject to a major coastal
storm event

e BRating Structures requiring limited or no repair and would be expected to
experience only minor damage if subject to a major coastal storm event. The
value of these maintenance costs is assumed to be 10 percent of the
construction cost.

e CRating Structures requiring moderate to significant level of repair or reconstruction
and would be expected to experience significant damage if subject to a
major coastal storm event. The structure is presumed to be effective under a
major storm event. The value of the repair costs is assumed to be 50 percent
of the construction cost.

e DRating Structures requiring significant level of rehabilitation or total reconstruction
and would be expected to experience significant damage or possibly fail if
subject to a major coastal storm event. The value of the repair costs is
assumed to be 100 percent of the construction cost.
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e FRating Structures requiring complete reconstruction and would expect to provide
little or no protection from a major coastal storm event. The value of the
repair costs is assumed to be 100 percent of the construction cost plus a cost
for removal/disposal of the original structure.

Height of Structure — Height of a structure is a major factor in the structure cost and
therefore was identified as a significant factor is assessing rehabilitation/repair construction
costs. The structures were broken down into four major categories which were:

<5’ Structures that were less than five feet in height

5’-10° Structures five to 10 feet in height

10°-15° Structures over 10 feet to 15 feet in height

> 15 Structures greater than 15 feet in height — assumed 20 feet typical

Length of Structure — Length is based on field GPS location with measurements rounded to
the nearest foot.

Bulkhead / Seawall Structures — These structures are assumed to be constructed out of concrete,
steel, stone or wood with each having its own criteria for establishing costs. For each structure
type the following was assumed:

e Concrete Seawalls — These walls were assumed to be gravity structures with the volume
of concrete used based on the bottom width being one-half of the structure height. Costs
of construction were based on a per cubic yard estimate that varied from $350 to $630
per cubic yard depending on the structure height. Values for excavation and demolition
of existing structure were also included.

e Stone Seawalls - These walls were treated the same as concrete seawalls and assumed to
be gravity structures with the volume of the structure based on the bottom width being
one-half of the structure height. Costs of construction were based on a per cubic yard
estimate that varied from $350 to $630 per cubic yard depending on the structure height.
Values for excavation and demolition of existing structure were also included.

e Steel Bulkheads — Steel bulkheads were presumed to be constructed with steel sheet
piling. Tie back systems were presumed for structures 10 feet or greater in height.
Shorter walls were assumed to have a cantilever design. The total depth of sheeting was
presumed to be two times the exposed height. The cost for construction varied from $40
per square foot to $60 per square foot plus the cost of excavation and demolition.

e Timber Bulkheads — Timber bulkheads were presumed to be constructed with timber
piles at eight foot on center, horizontal wales and vertical four inch sheathing. The unit
costs for installed materials used were $1,500 per pile and $7.50 per bfim.

Revetment Structures — Revetment structures were presumed to be constructed of dry placed
(no concrete) stone with a two on one slope and a horizontal toe and crown equal to the
thickness layer established for each height condition. The total thickness of the revetment
layers varied from six to ten feet with the cost of armor and under-layer stone assumed to be
$50 per ton and the crushed stone base to be $15 per ton.
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Groins and Jetties — Groins and jetties were assumed to be the same materials and
construction as the revetment structures but would have two sides and therefore double the
quantities.

Coastal Beaches — Costs for restoration of Coastal beaches presumed the placement of beach
renourishment sands at a 1-on-20 slope over the existing beach conditions. The cost for
deposition of sand assumed relatively close source of material and utilized $20 per cubic
yard for the material installed.

Coastal Dunes — Restoration of coastal dunes assumed a cross section of renourished sand
with a one-on-four slope on one side of a 25 foot width at the defined dune height. The cost
for deposition of sand assumed relatively close source of material and utilized $20 per cubic
yard for the material installed.

Contingency — A contingency of 20 percent was added to all costs to reflect the unknowns
associated with this level of rehabilitation/repair estimating.

Engineering and Regulatory Approvals — A ten percent increase to the cost matrix prices
was assessed to represent the engineering design and regulatory approval requirements for
the restoration of these structures.

[-8 North Coastal




MASSACHUSETTS COASTAL INFRASTRUCTURE
INVENTORY AND ASSESSMENT DEMONSTRATION PROJECT

EXHIBIT A

Structure Condition Table — 5 Level Rating System

Preliminary
Condition
Assessment

Definition Based Upon Perceived Immediacy of Action and
Potential to Cause Damage if Not Corrected

Level of Action
Required

A

Excellent

Like new condition. Structure expected to withstand major
coastal storm without damage.

Stable landform (beach, dune or bank). Adequate system exists
to provide protection from major coastal storm

None

Good

Structure observed to exhibit very minor problems, superficial in
nature. Minor erosion to landform is present.

Structure / landform adequate to provide protection from a major
coastal storm with no damage. Actions taken to prevent / limit
future deterioration and extend life of structure

Minor

Fair

Structure is sound but may exhibit minor deterioration, section
loss, cracking, spalling, undermining, and/or scour. Structure
adequate to withstand major coastal storm with little to moderate
damage. Actions taken to reinforce structure to provide full
protection from major coastal storm and for extending life of
structure.

Moderate wind or wave damage to landform exists. Landform
may not be sufficient to fully protect shoreline during a major
coastal storm. Actions taken to provide additional material for
full protection and extended life

Moderate

Poor

Structure exhibits advanced levels of deterioration, section loss,
cracking, spalling, undermining, and/or scour. Structure has
strong risk of significant damage and possible failure during a
major coastal storm Structure should be monitored until
repairs/reconstruction can be initiated. Actions taken to
reconstruct structure to regain full capacity to resist a major
coastal storm.

Landform eroded, stability threatened. Landform not adequate to
provide protection during major coastal storm. Actions taken to
recreate landform to adequate limits for full protection from a
major coastal storm.

Major

Critical

Conditions of structure/landform may warrant emergency
stabilization as failure may result in potential loss of property
and/or life. Landform eroded, loss of integrity

Structure exhibits critical levels of deterioration, section loss,
cracking, spalling, undermining, and/or scour. Structure provides
little or no protection from a major coastal storm. Actions taken
to totally reconstruct structure to regain full capacity.

Landform stability is severely compromised, rate of
erosion/material loss may be increasing, and landform does not
provide adequate protection from a major coastal storm. Actions
taken to recreate landform to adequate limits for full protection
from a major coastal storm.

Immediate

I-9
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EXHIBIT B

Priority Rating System - 5 Level Rating System

Preliminary Level Based Upon Perceived Immediacy of Action Level of Action
Priority Level and Presence of Potential Risk to Inshore Structures Required
Assessment if Not Corrected 1
No Inshore Structures or Residential Dwelling Units Long T.erm
| None Planning
Present . -
Considerations
I Low Inshore Structures Present with Limited potential for Future Project
Priority Significant Infrastructure Damage Consideration
. . Consider for
Inshore Structures with potential for Infrastructure . .
Moderate .. N . Active Project
m Priori Damage and/or Limited Residential Dwellings IHroyEmant
ty (<1 dwelling impacted / 100 feet of shoreline) IL .
1sting
High Value Inshore Structures with Potential for Consider for Next
v High Infrastructure Damage and/or Moderate Density Project
Priority Residential Dwellings Construction
(1-10 dwellings impacted / 100 feet of shoreline) Listing
Critical Inshore Structures Present with Potential for
Infrastructure Damage and/or High Density Residential Consider For
Immediate / Dwellings Immediate Action
A\ Highest Conditions of structure may warrant emergency Due to Public
Priority stabilization as failure may result in potential loss of Safety and
property and/or life. Welfare Issues
(>10 dwellings impacted / 100 feet of shoreline )
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CZM SOUTH SHORE COASTAL INFRASTRUCTURE INVENTORY AND ASSESMENT PROJECT

EXHIBIT C

September 14, 2006
REPAIR / REHABILITATION COSTING DATA

Cost per linear foot of structure

 STRUCTURETYPE MATERIALS T HEHT g B =
BULKHEAD/ SEAWALL CONCRETE Under 5 Feet $0 $84 $425 $850 $983
{ 5To 10 Fest $0 $152 $759 $1,518 $1,782
| 10 To 15 Feet $0 $251 $1,254 $2,508 $2,970
' Over 15 Fesl 50 $396 $1,980 $3 960 __ $4752
|STEEL Under 5 Feat $0 $54 $273 $546 $680
57To 10 Feet $0 $165 $825 $1,650 $1,848
‘, 10To 15 Feet $0 $251 51,254 $2,508 $2,772
Over 15 Feat 30 $343 51,716 $3.432 $3,795
]' STONE Undler § Fest $0 564 $425 $850 $083
| 5To 10 Fast $0 $152 $759 $1,518 $1,782
‘ 10 To 15 Fest $0 $251 $1,254 $2,508 $2,970
_l Over 15 Feet $0 $396 $1,980 $3,960 $4,752
|woop Under 5 Feet 30 $86 $431 $882 $994
670 10 Fest $0 $127 $632 $1,265 $1,463
10 Ta 15 Fest $0 $161 $804 $1,608 $1,672
i : Qvar 15 Feat $0 $202 $1,008 - $2,017 $2,380
{sanD Under 5 Feet $0 $26 $132 $264 $264
COASTAL BEACH 5To 10 Fest $0 $127 $634 $1,267 $1,267
10 To 15 Feet $0 $224 $1,122 $2,244 $2,244
Over 15 Faet $0 $396 $1,980 $3,960 $3,960
|SAND Under 5 Feet $0 $18 $93 $186 $186
GOASTAL DUNE 5 To 10 Feet $0 $48 $238 $476 $476
10 To 15 Feet $0 $79 $395 $790 $790
Over15Feot $0 __$132 $660 $1,320 $1,320
REVETMENT STONE Under 5 Feet $0 $66 $333 $664 $730
570 10 Fest $0 $120 $601 $1,201 $1,300
I 10 To 15 Feet $0 $157 $781 $1,564 $1,698
| Over 15 Fest $0 _So47 $1234 $2 468 $2,666
GROIN | STONE Under S Feet $0 $132 $664 $1.328 $1,460
5 To 10 Fest $0 $2490 $1,201 $2,402 $2,600
10 To 15 Feet $0 $314 $1,564 $3,128 $3,392
J OvertSFest $0 $484 $2,468 $4,937 $5,333 ¢

NOTE: Repair / Rehabilitation Cosls include 10% for engineering and regulatory approvals and 20 % construction contingency.
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INVENTORY AND ASSESSMENT PROJECT

Section II — Community Findings — Town of Salisbury

COMMUNITY DESCRIPTION

The Town of Salisbury consists of a land area of 15.43 square miles out of a total area of 17.84 square
miles and had a population of 7,827 in the 2000 census. The Town is located on the North Shore of
Massachusetts and its location can be seen on this report’s cover. The estimated length of shoreline that
is directly exposed to open ocean waves is 4 miles with the remaining shoreline semi-protected by
offshore structures or landforms. The Town is protected from major coastal storms by both natural and
man-made shoreline structures that require maintenance to insure the long term protection of its
coastline. The man-made and publicly owned structures that protect the Town were investigated for their
ability to provide adequate protection from major coastal storms. Structures have been identified as
publicly owned, including coastal dunes and beaches, based on evidence of investment of public funds
made to create/enhance/maintain these structures. The assessment did not include floating or pile
supported structures as they are assumed not to provide any significant coastal protection from major
storm events.

STRUCTURE INVENTORY

Within the Town of Salisbury, there were 12 structures which had public or unknown ownership which
provide significant coastal protection. The location of the structures can be seen in Sheets 1 through
Sheet 4 in Section II-B of this report. The structures were categorized by their type and by their structural
condition based on a preliminary field assessment. The distribution of structures by type and condition
can be seen in the following table:

STRUCTURE TYPE AND QUANTITY - Town of Salisbury

Total Structure Condition Rating

Primam Structure (1) Structures A B C D F Total Length
Bulkhead / Seawall 2 2 2315
Revetment 2 2 735
Breakwater
Groin / Jetty 3 2 1 210
Coastal Dune 3 1 1 1 2145
Coastal Beach 2 2 165

12 2 7 2 1 5570

Within the above table, the total length of each type of structure is also provided. The structures are listed
by the type which is providing the primary coastal protection. Many sites have multiple structure types at
the same location (i.e. revetment in front of seawall). These secondary structures, although not identified
within these tables, are included in the development of repair/rehabilitation costs.

The development of repair costs has been included by structure type and by condition. In the Town of
Salisbury’s case there are a total of 10 structures which would require approximately $ 1.8 million to
bring all the coastal structures to “A” Rating. Most critical will be the structures in the “D” and “F”
classifications as those are assumed to undergo some level of damage or failure during the next major
coastal storm event. To reconstruct these structures, identified in the preliminary survey as being in poor
condition, an estimated $ 561, 680 would be required to upgrade the Town’s coastal protection.

BCE II-A-1 Town of Salisbury



MASSACHUSETTS COASTAL INFRUSTRUTURE

INVENTORY AND ASSESSMENT PROJECT
STRUCTURE REPAIR / RECONSTRUCTION COST - Town of Salisbury

Total Structure Condition Rating

Primary Structure (1) Structures A B C D F Total Cost
Bulkhead / Seawall 2 $ 661,135 $ 661,135
Revetment 2 $ 96,234 $ 96,234
Breakwater $ -
Groin / Jetty 3 $ 29,360 $ 320,892 $ 350,252
Coastal Dune 3 $ 45030 $ 94,010 $ 561,680 $ 700,720
Coastal Beach $

12 $ - $ 831,759 $ 414902 $ 561,680 $ - $ 1,808,341

Based on the limited research within the scope of this project research, the presumed ownership of the
structures was established on an initial basis and would be subject to more intense review in future tasks.
Structures identified as being owned privately were excluded from further consideration. Although
ownership of the land on which the structure was located was a factor, the structure ownership was
treated as a separate issue from land ownership. For the Town of Salisbury the breakdown of structures
by assumed ownership is as follows:

STRUCTURE OWNERSHIP / REPAIR COST - Town of Salisbury

Total Structure Condition Rating
Primary Structure (1) Structures A B C D F Total Cost
Town Owned 1 $ 100,980 $ 100,980
Commonwealth of Massachusetts 11 $ 730,779 $ 414902 $ 561,680 $ 1,707,361
Federal Government Owned $ -
Unknown Ownership $ -
12 $ - $ 831,759 $ 414902 $ 561680 $ - $ 1,808,341

The identification of presumed ownership was not based on the investigation of legal documents but
relied on property ownership and from construction and regulatory documents that were found. A more
detailed investigation of legal documents and agreements would be required where structure ownership is
disputed. A more detailed identification of structure type, length, condition and location can be found in
Section II-B which contains Structure Assessment Reports for each individual structure found.

SUMMARY

The enclosed reports and associated documents reflects the Town of Salisbury’s coastal structure
information that will eventually be input into a state-wide GIS database and will be accessible through
MassGIS. This data, when compiled state-wide, will be critical in the development of both short term and
long term planning for maintaining and improving Massachusetts coastal protection.

This database will also provide relatively quick access to identify available documentation for these
structures as well as the ability to be updated as coastal structure improvements are made.

BCE == 0-A-2 Town of Salisbury
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CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: |Salisbury
Structure ID: |065-007-000-010-100

Key: community-map-block-parcel-structure

Property Owner: Location:

Date:

||L6ca| [First Street ‘

Presumed Structure Owner: Based On Comment:

E[ 7/23/2007

[Focal ] ]

Owner Name: ] o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Salisbury §|1948 | $100,980.00
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 255 | 1 A | 9

Feet Feet NAVD 88 Feet NGVD

_Primary Type: - Primary Material: Primary Height:

1Bulkhead/ Seawall {Stone [over 15 Feet

{ [ .

‘Secondary Type: Secondary Material: Secondary Height:

Structure Summary :

A mortared granite block seawall in generally good condition, though the top of the wall cantilevers out beyond toe of wall.

Condition B Prjorl'ty Il

Rating Good Rating Low Priority

Level of Action Minor Action Future Project Consideration
Description Structure observed to exhibit very minor Description Inshore Structures Present with Limited

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

potential for Significant Infrastructure Damage

;l Permit Plan - Town | 065-007-000-010-100-COE1A

[ Town Pier Facility 1065-007-000-010-100-DCR1A

Structure Images: Structure Documents:
|065-007-000-010-100-PHO1A.JPG |USACE JApril 2001
|065-007-000-010-100-PHO1B.JPG |MA-DCR |March 2002
{065-007-000-010-100-PHO1C.JPG [DEP |October 26,

[065-007-000-010-100-PHO1D.JPG

|Plan Accompanying  {065-007-000-010-100-LIC1A

Prepared By: Bourne Consuiting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: [Salisbury

Structure ID: |065-007-000-01‘5-"1667

Key: community-map-block-parcel-structure

Property Owner: Location: Date:
§|5tate i[c;iuis Bridge 1 3/13/2009
Presumed Structure Owner: Based On Comment:
liSta e ;I

‘Owner Name: ) ] o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
}IMHD |Unkown ;| $33,772.00
Length:  Top Elevation: FIRM Map Zone: = FIRM Map Elevation:
;| 215 | | A2 | 9

Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Revetment |Stone |10 to 15 Feet

Secondary Type: Secondary Material: Secondary Height:

l 1 {

Structure Summary :

{Placed stone revetment in front of the bridge abutment. No visable scour, some stone rotation. Stones are 3 feet by 2 feet by 2 feet Creast is

one stone width. Slope is 1 on 1.

Condition B Priority
Rating Good Rating
Level of Action Minor Action
Description Structure observed to exhibit very minor Description

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:
1065-007-000-015-100-PHO1A.JPG

v
High Priority
Consider for Next Project Construction Listing

High Value Inshore Structures with Potential
for Infrastructure Damage and/or Moderate
Density Residential Dwellings ( 1-10 dwellings
impacted / 100 feet of shoreline)

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: [Salisbury

Structure ID: |065-oo7-ooo-o15-260

Key: community-map-block-parcel-structure

Property Owner: Location:

Date:

{Istate ' ' EIGillis Bridge

Presumed Structure Owner: Based On Comment:

il 3/13/2009

[fiie ‘ ]
Owner Name: S . Earliest Structure Record: Estimated Reconstruction/Repair Cost:
1|MHD ;IUnknown $19,760.00
Length: _ Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
il 40 | | A2 | 9
Feet Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Groin/ Jetty |stone JOver 15 Feet
Secondary Type: Secondary Material: Secondary Height:
I I I
Structure Summary :

{Placed stone groin with stone that are approximately 3 feet by 3 feet by 3 feet. Slope is approximately one on one. Minor unreveling at the
head of the groin. The creast is one stone wide. There appears to be one layer of armor stone.

Condition B Priority
Rating Good Rating
Level of Action Minor Action
Description Structure observed to exhibit very minor Description

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images:
|065-007-000-015-200-PHO2A.JPG

1065-007-000-015-200-PHO2B.JPG

Structure Documents:

]
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant infrastructure Damage

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment Town: ISaIisbury
Structure Assessment Form

Structure ID: |065-030-ooo-oo1-1oo

Key: community-map-block-parcel-structure

Property Owner: } o Location: - Date:

[state |Merrimac River : 9/25/2007
Presumed Structure Owner: Based On Comment:

e T Y . e -

[IState J

Owner Name: . . Earliest Structure Record: Estimated Reconstruction/Repair Cost:
ﬂMA—DCR ]1974 | $62,462.00
1 I

Length: Top Elevation: FIRM Map Zone: = FIRM Map Elevation:

| 520 | A | 9

" Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Revetment |Stone |5 to 10 Feet

‘Secondary Type: Secondary Material: Secondary Height:

1 | |

Structure Summary : -
A stone revetment at a boat ramp in satifactory condition. The geotextile is exposed between stones.

Condition B Priority n

Rating Good Rating Low Priority

Level of Action Minor Action Future Project Consideration

Description Structure observed to exhibit very minor Description Inshore Structures Present with Limited
problems, superficial in nature. Minor erosion potential for Significant Infrastructure Damage

to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:
1065-030-000-001-100-PHO1A.JPG [USACE {Aprit 1974 |Proposed Access  [065-030-000-001-100-COE1A
[MA-DCR |March 1974  |Proposed Access  [065-030-000-001-100-DCR1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Salisbury
Structure ID: 1065-030-000-001-200

Key: community-map-block-parcel-structure

Property Owner: v Location:

Date:

[Seate [State Pari

Presumed Structure Owner:

Based On Comment:

;[ 9/25/2007

revea !
ﬂState II
Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IMA-DCR [|Unkown | $320,892.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
1 130 | V3 1 12
Feet Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Groin/ Jetty |Stone |Over 15 Feet
Secondary Type: Secondary Material: Secondary Height:
| f
| | ]
Structure Summary : ) - = A e
A stone groin unravelling inshore at the west side and at the offshore end. Both sides and crest underlayer stone are exposed but in fair
|condition.
Condition c Priority '
Rating Fair Rating None
Level of Action Moderate Action Long Term Planning Considerations
Description Structure is sound but may exhibit minor Description No Inshore Structures or Residential Dwelling

deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Units Present

Structure Images:
|065-030-000-001-200-PHO2A. JPG

Structure Documents:

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: [Salisbury

Structure ID: 1065-030-000-001-306

Key: community-map-block-parcel-structure

Property Owner: Location: Date: A
|state %lState Park | 9/25/2007
Presumed Structure Owner: Based On Comment:

state |

Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
!IMA—DCR 11952 | $560,155.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
] 2060 11 | V3 | 12
" Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Bulkhead/ Seawall {Concrete |5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

|Revetment {Stone |5 to 10 Feet

Structure Summary :

A precast concrete wave return face seawall set on top of stone revetment. Generally in satisfactory condition, except there is 300 Iineér feet of
damaged revetment and loss of wall backfill along centered portion of wall. There are trees, shrubs and dune behind wall, and a campground

roadway set back.

Condition B Priority
Rating Good Rating
Level of Action Minor Action
Description Structure observed to exhibit very minor Description

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images:

Structure Documents:

I
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

1065-030-000-001-300-PHO3A.JPG [MA-DCR |April 1952 |Proposed Shore §065-030-000-001-300-DCR3A
[MA-DCR |March 2001 [Seawall ]065-030-000-001-300-DCR3B
[MA-DCR IMay 2002 {Emergency Seawall  {065-030-000-001-300-DCR3C

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: |Salisbury
Structure ID: |065—030-000—001-400

Key: community-map-block-parcel-structure

Property Owner:

Location:

Date:

élstafe

Presumed Structure Owner:

;|State Park

Based On Comment:

i 9/25/2007

[state I
Owner Name: o ‘ B Earliest Structure Record:
HMA-DCR 'Unkown

Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:

| 40 ;I 11 | V3 ] 12

" Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Groin/ Jetty |Stone |5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

1 1 1

Structure Summary :

Estimated Reconstruction/Repair Cost:
$9,600.00

|A mortared stone groin with minor mortar loss. The stones at the offshore end have shifted a

Jioints. Generally satisfactory condition.

Condition B Priority
Rating Good Rating
Level of Action Minor Action
Description Structure observed to exhibit very minor Description

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:

|065—030-000-001 -400-PHO4A.JPG

pproximately 3 inches offshore, causinQ opén

|
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: {Salisbury
Structure ID: 1|065-030-000-001-500

Key: community-map-block-parcel-structure

Property Owner: Location:

Date:

IIState — V ;ISaIsbury Beach South Dune

Presumed Structure Owner: Based On Comment:

\| T 3/19/2009

[state — ' g|
Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|MA-DCR {Unkown | $94,010.00
Length:  Top Elevation: FIRM Map Zone: = FIRM Map Elevation:
J| 395 | ] V2 | 16 ks
 Feet  FeetNAVD 88 Feet NGVD
(- 5
Primary Type: Primary Material: Primary Height: | -]
{Coastal Dune {Sand I5 to 10 Feet o J ‘
Secondary Type: Secondary Material: Secondary Height: | @f ¥ iy
i j ; : AR ‘ e {
! ! ! AN
Structure Summary :

{Sand dune at the southern most part of Salisbury Beach. Behind is parking lot, in front is a sandy beach. Dune is well covered withi dune grass

{but has signs of minor erosion.

Priority
Rating
Action
Description

Condition c
Rating Fair
Level of Action Moderate

Description Structure is sound but may exhibit minor
deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Structure Images: Structure Documents:

{065-030-000-001-500-PHO5A.JPG
|065-030-000-001-500-PHO5B.JPG
]065-030-000-001-500-PHO5C.JPG

|
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: |Salisbury
Structure ID: ;]065-032-000-104—100

Key: community-map-block-parcel-structure

Property Owner: Location: ~ Date: .
iIState il Broadway ] 9/25/2007
Presumed Structure Owner: Based On Comment:
iIState HTax Map

Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
[MA-DCR |unkown J $0.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
1 110 15 l V2 i 15
© Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: _ Primary Height:

|Coastal Beach {sand {Under 5 Feet

Secondary Type: Secondary Material: Secondary Height:

Structure Summary :

Condition A
Rating Excellent
Level of Action None

1A beach nourishment area per the Harbor Master, good cohdition. Some néarby bufldings elevéted on piles.

Priority
Rating
Action

Like new condition. Structure expected to
withstand major coastal storm without damage.
Stable landform (beach, dune or bank).
Adequate system exists to provide protection

Description

Description

from major coastal storm.

|
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

Structure Images:
|065-032-000-104-100-PHO1A.JPG

Structure Documents:

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment Town: Isa"sbur;/ —
Structure Assessment Form Structure ID: [065-036-000-154-100

Key: community-map-block-parcel-structure

Pty Location: _ _ Date
§|5tate ‘iISaIisbury Beach II 9/25/2007
Presumed Structure Owner: Based On Comment:
[State {Tax Map
Owner Name: o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
1MA—DCR ;Izooo || $45,030.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation: '- |
! 70 | V2 | e e -2
Feet  Feet NAVD 88 Feet NGVD ; N
=l | 1
Primary Type: Primary Material: Primary Height:
|Coastal Dune {Sand 110 to 15 Feet :
Secondary Type: Secondary Material: Secondary Height: !
| I 1 XN
Structure Summary :

A dune with sand fence and some dune grass at the crest. There is some recently dumped sand and some ocean side erosion. There is street
parking behind the dune.

Condition B Priority I

Rating Good Rating Low Priority

Level of Action Minor Action Future Project Consideration

Description Structure observed to exhibit very minor Description Inshore Structures Present with Limited
problems, superficial in nature. Minor erosion potential for Significant infrastructure Damage

to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure,

Structure Images: Structure Documents:
{065-036-000-154-100-PHO1A.JPG [MA-DCR [Jan2000  [Proposed Dune {065-036-000-154-100-DCR1A
{MA-DCR |May 2000 [Proposed Dune |065-036-000-154-100-DCR1B

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Salisbury
Structure ID: 1065-036-000-154-200

Key: community-map-block-parcel-structure

“Property Owner: Location; ) Date; _ ‘
gsmte !I Driftway Street ; 9/25/2007
Presumed Structure Owner: Based On Comment:

EITax Map

[Seate

Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
}IMA-DCR |unkown $0.00
il il
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 55 | 15 | v2 | 15
 Feet  Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Coastal Beach |sand Junder 5 Feet
‘Secondary Type: Secondary Material: Secondary Height:
; | l
I | |
Structure Summary : . , /

A beach nourishment area, per the Harbor Master, that is in good f:ondiﬁbn.

[065-036-000-154-200-PHO2A.JPG

Condition A Priority |
Rating Excellent Rating None
Level of Action None Action Long Term Planning Considerations
Description Like new condition. Structure expected to Description No Inshore Structures or Residential Dwelling
withstand major coastal storm without damage. Units Present
Stable landform (beach, dune or bank).
Adequate system exists to provide protection
from major coastal storm.
Structure Images: Structure Documents:

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Salisbury
Structure ID: |065-036-000-154-300

Key: community-map-block-parcel-structure

Property Owner:

Locatjon:

Date:

[seate

Presumed Structure Owner:

iISaVIivsbury Beach Dune

Based On Comment:

i| 3/19/2008

[sate

Owner Name: ~ Earliest Structure Record:
||MA-DCR ‘IUnkown
Length: ‘Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
| 1180 16 | v2 §| 16
Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: _ Primary Height:

[Coastal Dune |sand |5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

Structure Summary :

1

Estimated Reconstruction/Repair Cost:
J $561,680.00

{Dune fronting small houses. Many areas of low spots and voids. Not a consistant shape. Slope is eroded throughout. In front of it is a sandy

beach.
Condition D Priority
Rating Poor Rating
Level of Action Major Action
Description Structure exhibits advanced levels of

deterioration, section loss, cracking, spalling, Description

undermining, and/or scour. Structure has
strong risk of significant damage and possible
failure during a major coastal storm. Structure
should be monitored until
repairs/reconstruction can be initiated. Actions
taken to reconstruct structure to regain full
capacity to resist a major coastal storm.
Landform eroded, stability threatened.
Landform not adequate to provide protection
during major coastal storm. Actions taken to
recreate landform to adequate limits for full
protection from a major coastal storm.

Structure Images:

|065-036-000-1 54-300-PHO3A.JPG

1065-036-000-154-300-PHO3B.JPG

|065-036-000-154-300-PHO3C.JPG

Structure Documents:

[}

Moderate Priority

Consider for Active Project Improvement
Listing

Inshore Structures with potential for
Infrastructure Damage and/or Limited

Residential Dwellings ( <1 dwelling impacted /
100 feet of shoreline)

Prepared By: Bourne Consulting Engineering



MASSACHUSETTS COASTAL INFRASTRUCTURE
INVENTORY AND ASSESSMENT PROJECT

Section II - Salisbury
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FILE: IN35902\PERMIT\SHEET7 DGN

DATE: li-May-0i 08:21

065-003- 000 -0ID-1DD
]

SUGGESTED METHOD OF DEMOLITION OF PIER
® FLOAT, GANGWAY RAWP AND WOOD BRACES TO BE REMOVED BY OTHERS
* REMOVE RAIL. BENCHES AND DECK (BY TOWN)

® REMOVE ALL PILES IN THEIR ENTIRETY
(FOR BID PURPOSES ASSUME 53 PILES AT PIER AND 26 AT BULKHEAD)

® REMOVE AlL EXISTING CUT OFF PIES
(FOR BID PURPOSES ASSUME 18 EACH)

SUGGESTED METHOD OF DEMOLITION OF BULKHEAD

® INSTALL STEEL SHEETING FOR PERMANENT SCOUR PROTECTION INSIDE
EXISTING WOOD SOLDIER PILE & (AGGING

® CONSTRUCT STONE BULKHEAD
(SEE DRAWING 6)

o REMOVE EXISTING WOOD SOLDIER PILES & LAGGING

® CUT _STEEL SHEETING OFFAPPROXIMATELY 05 FT BELOW MUD UINE.
(SEE TABLE | ON DRAWING 6}

NOTES:

® ELEVATIONS REFER TO NGVD OF (929. THE BENCH MARK
BEING THE TOP OF A STONE BOUND EL = I05F.

© TOPOGRAPHIC DATA TAKEN FROM PLAN: GENERAL CONDITION SURVEY
TOWN PIER MERRIMAC RNVER SALISBURY TOPOGRAPHIC PLAN OF
TOWN PIER "R THE DEPASTMENT CF ENVIRONMENT AL MANAGEMENT
BY RYAN ENGINEERING CORP. NAHANT, MA DATED JULY 31, 1938.
PLAN SHOWNING EXISTING TOPOGRAPHY AT 30 FIRST ST.BY
MILLENNIUM ENGINEERING, INC. SALISBURY.MA.DATED MARCH I1/998.

® PROPERTY LINE DATA TAKEN FROM PLAN OF LAND SURVEYED FOR
TOWN OF SALISBURY MAY 1963 BY CARROLL H.KNOWLES.

* LAND OWNER TOWN OF SALIBURY,MA.BK 52/0 FG IT2.BK 4296 FG 2I5

PERMIT PLAN

TOWN PIER FACILITY REHABILITATION
SALISBURY, MASSACHUSETTS

EXISTING SITE &
DEMOUTION PLAN
CONTRACT NO 3423-D

MAY 9,2001 SHEET 7 OF
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FILE: JA35902\PERMIT\SHEET 8.06N

DATE: lI-May-0!

GENERA TES

1. THE CONTRACTOR SHALL VISIT THE SITE AND BE KNOWLED!
OF CONDITIONS THEREON. THE CONTRACTOR SHALL INVESTIGATE,
VERIFY, AND BE RESPONSIBLE FOR ALL COMDITIONS OF THE PROECT
AND SHALL HOTIFY THE ENGINEER OF ANY CONDITION REQUIRING
MODIFICATIONS BEFORE PROCEEDING WITH WORK,

ER
2
:

WITH
ATTACHMENTS OF FINISHES PRIOR YO PROCEEDING WITH THE
AFFECTED PORTION OF THE WORK

THE UTILITIES SHOWN WAVE GEEN COMPILED FROM INFORMATION
FURNISHED BY TI

3

FIELD SURVEY AND VARIOUS UTILITY COMPANIES.
ACY AND COMPLETENESS ARE NO « BEFORE ST
WORK, THE CONTRACTOR SHALL WARE FIELD [NVESTIGATIONS AMD OBTAIN
10 ELEVATION OF ALL SURFACE, UTILLHIES. I A ComFLias e
3 »
THE CONTRACTOR SHALL MEPORT TO THE ENGINEER IMMEDIATELY.

THE CONTRACTOR IS TO COOROINATE ALL SUBCONTRACTORS' WORK
BEFORE THE WORK IS INSTALLED. REMOVAL AND RECONSTRUCTION
OF WORK DLE TO_LACKL OF COORDINATION SHALL BE DONE AT

NO EXPENSE TO TWE OWNER.

4

S, CONSTRUCTION SHALL BE MADE FROM APPROVED SHOP DRAWINGS OMLY.

6. CONYRACTOR SHALL LAYOUT ALL SITE IMPROVEMENTS F\ | 'S
APPROVAL PRIOR TO STARTING WORK. O ENGINEER

FINISH GRADES OF PAVEMENTS AND SITE IMPROVEMENTS SHALL BE
STAKED FOR APFROVAL BY ENGINEER PRIOR TO STARTING WORK.

NEW PAVEMENTS ARE TO BE FLUSH WHERE THEY MEET EXISTING.
%;ﬂ! SHALL NOTIFY ENGINEER OF ANY GRADE DI SCREPANCIES

9. BEFORE EXCAVATING, INSTALLING, BACKFILLING, GRADING AND PAVING,
BTN RRIE AT R
>
DRAWINGS. CALL 'WIG SAFE® 1-800-322-4844 PRIOR TO THE WORK.

10. THE CONTRACTOR SHALL TAKE ADEOUATE PRECAUTIONS TO PROTECT ALL
STRUCTURES. WALKS. STREETS, Nr‘}us\m:u"rus m‘ SUBSLR ACE anens,

R D REPLACE, OR. OTHERWSe MAKE GOOD AS OIRECTED BY THE

ENGINEER ANY SUCH OR OTHER DANAGE SO CAUSED.

11. REMOVAL DF SITE ELEMENTS SMALL INCLUDE THE REMOVAL OF

1 RO IONS 15 FIAL B UNLESS INDICATED QTHERWISE.

12. THE CONTRACTOR SHALL REMOVE FROM THE PROJECT SITE ALL STIAPS,

BT IPEls e DeeL e oL Bl
LEAVE THE STTE IN SATE, CLEAN, AND LEVEL CONDITION UPON COMPLETION
OF EACH DAYS'WORK.

VE AND DISPOSE OF ALL STRUCTURES, PAVEMENT AND OTHER MATERI
TR TCATED FOR DCAOL! THON ON PLATe vp TAVEMENT AD OTHER L

14. MATERIALS OESIGNATED FOR REMOVAL SHALL BE DISPOSED OF IN A LEGAL
MANNER, AT NO ADDITIONAL COST TO THE QWMNER.

SURFACES TD REMAIN IN THE AREA OF DEMOLITION ARE 7O BE REPAIRED AMD

PATCHED TO MATCH SURROLBDING WORK.

16, FOR SLAB AND WALL DEMOLITION, MAXE SAWCUTS ALONG EDGES. DD NOT OVER
CUT THE SPECIFIED PORTION.

17, BEFORE STARTING THE DRAINAGE WORK, THE CONTRACTOR SMALL FIELD VERIFY
o Lo el o ot IS e et
T0 THE ENGINEER IMMEDIATELY, "

18. CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EMISTING STORM DRAINAGE
AT ALL TIMES.

19, * EXISTING SIGNS SMALL BE REMOVED AND STOCKED, UNLESS OTHERWISE NOTED

?

13

. ALL TREES WITHIN THE PROVECT LIMITS SHALL REVAIN, UNLESS OTHERWISE
- B heTVeD Y T N DR AIN, LRLE

PERMIT PLAN

TOWN PIER FACILITY REHABILITATION
SALISBURY, MASSACHUSETTS

EXISTING SITE &
DEMOUTION PLAN
CONTRACT NO 3423-D

MAY 9,200} SHEET 8 OF
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MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT

Section I — Community Findings — City of Newburyport

COMMUNITY DESCRIPTION

The City of Newburyport consists of a land area of 8.38 square miles out of a total area of 10.58 square
miles and had a population of 17,189 in the 2000 census. The City is located on the North Shore of
Massachusetts and its location can be seen on this report’s cover. The estimated length of shoreline that
is directly exposed to open ocean waves is 1 miles with the remaining shoreline semi-protected by
offshore structures or landforms. The City is protected from major coastal storms by both natural and
man-made shoreline structures that require maintenance to insure the long term protection of its
coastline. The man-made and publicly owned structures that protect the City were investigated for their
ability to provide adequate protection from major coastal storms. Structures have been identified as
publicly owned, including coastal dunes and beaches, based on evidence of investment of public funds
made to create/enhance/maintain these structures. The assessment did not include floating or pile
supported structures as they are assumed not to provide any significant coastal protection from major
storm events.

STRUCTURE INVENTORY

Within the City of Newburyport, there were 17 structures which had public or unknown ownership which
provide significant coastal protection. The location of the structures can be seen in Sheets 1 through
Sheet 3 in Section III-B of this report. The structures were categorized by their type and by their
structural condition based on a preliminary field assessment. The distribution of structures by type and
condition can be seen in the following table:

STRUCTURE TYPE AND QUANTITY - City of Newburyport

Total Structure Condition Rating

Primary Structure (1) Structures A B (o] D F Total Length
Bulkhead / Seawall 11 1 5 5 2850
Revetment 5 4 1 2150
Breakwater
Groin / Jetty 1 1 25
Coastal Dune
Coastal Beach

17 1 9 7 5025

Within the above table, the total length of each type of structure is also provided. The structures are listed
by the type which is providing the primary coastal protection. Many sites have multiple structure types at
the same location (i.e. revetment in front of seawall). These secondary structures, although not identified
within these tables, are included in the development of repair/rehabilitation costs.

The development of repair costs has been included by structure type and by condition. In the City of
Newburyport’s case there are a total of 16 structures which would require approximately $ 2.1 million to
bring all the coastal structures to “A” Rating. Most critical will be the structures in the “D” and “F”
classifications as those are assumed to undergo some level of damage or failure during the next major
coastal storm event of which Newburyport has none.

BCE === M-A-1 City of Newburyport



MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT
STRUCTURE REPAIR / RECONSTRUCTION COST - City of Newburyport

Total Structure Condition Rating

Primary Structure (1) Structures A B [ D F Total Cost
Bulkhead / Seawall 1" $ 499,191 $ 1,260,454 $ 1,759,645
Revetment 5 $ 256,885 $ 66,528 $ 323,413
Breakwater $ -
Groin / Jetty 1 $ 30,025 $ 30,025
Coastal Dune $ -
Coastal Beach $ -

17 $ - § 756076 $ 1,357,007 § - 3 - § 2,113,083

Based on the limited research within the scope of this project research, the presumed ownership of the
structures was established on an initial basis and would be subject to more intense review in future tasks.
Structures identified as being owned privately were excluded from further consideration. Although
ownership of the land on which the structure was located was a factor, the structure ownership was
treated as a separate issue from land ownership. For the City of Newburyport, the breakdown of
structures by assumed ownership is as follows:

STRUCTURE OWNERSHIP / REPAIR COST - City of Newburyport

“Total Structure Condition Rating :
Primary Structure (1) Structures A B C D F Total Cost
Town Owned 16 $ 756,076 $ 1,180,226 $ 1,936,302
Commonwealth of Massachusetts 1 $ 176,781 $ 176,781
Federal Government Owned $ -
Unknown Ownership $
17 $ - $ 756076 $ 1,357,007 § - 5 - $ 2,113,083

The identification of presumed ownership was not based on the investigation of legal documents but
relied on property ownership and from construction and regulatory documents that were found. A more
detailed investigation of legal documents and agreements would be required where structure ownership is
disputed. A more detailed identification of structure type, length, condition and location can be found in
Section III-B which contains Structure Assessment Reports for each individual structure found.

SUMMARY

The enclosed reports and associated documents reflects the City of Newburyport’s coastal structure
information that will eventually be input into a state-wide GIS database and will be accessible through
MassGIS. This data, when compiled state-wide, will be critical in the development of both short term and
long term planning for maintaining and improving Massachusetts coastal protection.

This database will also provide relatively quick access to identify available documentation for these
structures as well as the ability to be updated as coastal structure improvements are made.

%
Eé‘%’f“ MI-A-2 City of Newburyport
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CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Newburyport
Structure ID: |os1-o11-ooo-oo1B-1oo

Key: community-map-block-parcel-structure

Property Owner: Location: Date: } o
“Local | Railroad Avenue 7/23/2007
Presumed Structure Owner: Based On Comment:
HLocal i

Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IINewburyport [1975 $918,060.00
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:

| 535 j 1 v3 1 13

Feet  Feet NAVD 88 ‘ Feet NGVD

Primary Type: ; _Primary Material: Primary Height:

‘1] Bulkhead/ Seawall ]ISteeI |Over 15 Feet

Secondary Type: Secondary Material: ‘Secondary Height:

I | |

Structure Summary :

|Steel sheetpile cells with a concrete cap with moderate sheetpile corrosion in splash and tidal zones. There are minor defects on the‘ concrete

cap. Itis in fair condition for storm protection. The boardwalk and park are above.

Condition c Priority 1l

Rating Fair Rating Low Priority

Level of Action Moderate Action Future Project Consideration
Description Structure is sound but may exhibit minor Description Inshore Structures Present with Limited

deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

potential for Significant Infrastructure Damage

Structure Images: Structure Documents:

]Propose Rebuild of {051-011-000-001B-100-COE1A

|Boardwalk 1051-011-000-001B-100-DCR1A

{051-011-000-001B-100-PHO1A.JPG [USACE [July 1875
{051-011-000-001B-100-PHO1B.JPG [MA-DCR [November 2
|DEP |June 1976

IPIans Accompanying i|051 -011-000-001B-100-LIC1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: iNewburYpOl‘f

Structure ID: 1051-011-000-0013—200

Key: community-map-block-parcel-structure

Property Owner: Location:

Date:

fILocaI § | Railroad Avenue

Presumed Structure Owner: Based On Comment:

~7/23/2007

e . .
1|Local I
Owner Name: ) Earliest Structure Record:
| Newburyport |1975
Length: Top Elevation: FIRM Map Zone: =~ FIRM Map Elevation:

v3 13

| 3 |

Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:
[Bulkhead/ Seawall {Steel |Over 15 Feet
‘Secondary Type: Secondary Material: ‘Secondary Height:

Structure Summary :

Estimated Reconstruction/Repair Cost:
,I $109,824.00

A steel sheetpile bulkhead with tie-backs and concrete cap with moderate steel corrosion in the splash and tidal zones. 1t is in satisfédar; T

]
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

{Propose Rebuild of

§051-011-000-001B-200-COE2A

{051-011-000-001B-200-DCR2A

condition for storm protection.
Condition B Priority
Rating Good Rating
Level of Action Minor Action
Description Structure observed to exhibit very minor Description
problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.
Structure Images: Structure Documents:
1051-011-000-001B-200-PHO2A. JPG |USACE |Ju|y 1975
1051-011-000-001B-200-PHO2B.JPG [MA-DCR [November 2 |Boardwalk
]051-011-000-001B-200-PHO2C.JPG |DEP |June 1976

IPlans Accompanying §|051 -011-000-001B-200-LIC2A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: [Newburyport

Structure ID: _|051-01 1-000-001B-300

Key: community-map-block-parcel-structure

Property Owner: Location: , ~ Date: ‘
1| Local | Railroad Avenue il 7/23/2007
Presumed Structure Owner: Based On Comment:
ILocaI fl
Owner Name: - Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Newburyport grms [ $80,652.00
‘Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 2 | V3 | 13
Feet  Feet NAVD 88 ‘ Feet NGVD
Primary Type: Primary Material: Primary Height:
[Bulkhead/ Seawall |Steel JOver 15 Feet
‘Secondary Type: Secondary Material: Secondary Height:
| I I
Structure Summary :

Isteel sheetpile cells with a concrete cap. There is moderate corrosion ih the splash and tidal zonés énd mindr defects oh concrete cap. Itisin

satisfactory condition for storm protection.

Condition B Priority
Rating Good Rating
Level of Action Minor Action
Description Structure observed to exhibit very minor Description

problems, superficial in nature. Minor erosion

1
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:

1051-011-000-001B-300-PHO3A.JPG |USACE [Juty 1975 [Propose Rebuild of ~ |051-011-000-001B-300-COE3A
[MA-DCR [November 2 [Boardwalk |051-011-000-001B-300-DCR3A
|DEP {June 1976 {Plans Accompanying [051-011-000-001B-300-LIC3A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: {Newburyport
Structure ID: ;]os1-01 1-000-001B-400

Key: community-map-block-parcel-structure

‘Property Owner: A ) Location: Date: i
EILocaI | Railroad Avenue | 7/23/2007
L i

Presumed Structure Owner: Based On Comment:
ilLocaI J

Owner Name: o ~ Earliest Structure Record: Estimated Reconstruction/Repair Cost:
}INewburyport jzom 5| $0.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
| 1 | vz ] 13
 Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

|Bulkhead/ Seawall |Steel |Over 15 Feet

Secondary Type: Secondary Material: Secondary Height:

I I !

Structure Summary :

i A coated steelsheet pile bulkhead with concrete cap in good condition. There is a park area behind the wall.

Condition A Priority
Rating Excellent Rating
Level of Action None Action
Description Like new condition. Structure expected to Description

withstand major coastal storm without damage.
Stable landform (beach, dune or bank).
Adequate system exists to provide protection
from major coastal storm.

Structure Images: Structure Documents:

it
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

[051 -011-000-001B-400-PHO4A.JPG IMA-DCR INovember 2 iIBoardwaIk 1[ 051-011-000-001B-400-DCR4A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Newburyport
Structure ID: 1|051-01 1-000-002-100

Key: community-map-block-parcel-structure

FProperty Owner: . N o A LOCatiQni Date; _

g]smte iIGiIIis Bridge || 3/13/2009
Presumed Structure Owner: Based On Comment:

f]State l

Owner Name: . Earliest Structure Record: _Estimated Reconstruction/Repair Cost:
IMHD iIUnkown $176,781.00

Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:

}| 55 | Az | 10

L 1
Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

|Bulkhead/ Seawall {Stone |Over 15 Feet

Secondary Type: Secondary Material: Secondary Height:

[Revetment |Stone {Over 15 Feet

Structure Summary : =

Stone blocks that are approximately 4 feet by 2 feet by 2 feet with dumped stone that varies in size in front of them. Most of the dumped ]

stones are 3 feet in diameter. Heavy rotation and movement of the stones behind structure is the bridge abutment for Gillis Bridge.

Condition c Priority
Rating Fair Rating
Level of Action Moderate Action
Description Structure is sound but may exhibit minor

deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Structure Images: Structure Documents:
|051-011-000-002-100-PHO1A JPG

|051-011-000-002-100-PHO1B.JPG

Description

I

Moderate Priority

Consider for Active Project Improvement
Listing

Inshore Structures with potential for
Infrastructure Damage and/or Limited

Residential Dwellings ( <1 dwelling impacted /
100 feet of shoreline)

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: [Newburyport
Structure ID: ;|051-012-000-009-100

Key: community-map-block-parcel-structure

Property Owner: Location: Date: -
i| Local ;|Fish Coop u 7/23/2007
Presumed Structure Owner: Based On Comment:
"| Local J
Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
INewburyport -|2001 | $96,096.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
| 280 | V3 4| 12
E i
Feet Feet NAVD 88 Feet NGVD

Primary Type: _Primary Material: Primary Height:

|Bulkhead/ Seawall |Steel |Over 15 Feet

Secondary Type: Secondary Material: Secondary Height:

Structure Summary :

A steel sheetpile bulkhead with tie-backs in satisfactory condition with minor general corrosion. A portion of the area behind the bulkhead is a
|commercial boat loading/unloading area.

Condition B Priority Il

Rating Good Rating Low Priority

Level of Action Minor Action Future Project Consideration

Description Structure observed to exhibit very minor Description Inshore Structures Present with Limited
problems, superficial in nature. Minor erosion potential for Significant Infrastructure Damage
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:

|051-012-000-009-100-PHO1A. JPG |MA—DCR ]November 2 leoardwaIk ]051-012-000-009-100-DCR1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Newburyport
Structure ID: |051-o12-000-009-200

Key: community-map-block-parcel-structure

Property Owner: Location: Date: _
il Local ‘ZIHarbor Master Office Area | 7/23/2007
Presumed Structure Owner: Based On Comment:
ﬂLocaI J
Owner Name: - o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
| Newburyport 4|2001 | $27,456.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 80 | | V3 | 12
" Feet  Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
{Bulkhead/ Seawall |Steel |Over 15 Feet
Secondary Type: Secondary Material: Secondary Height:

Structure Summary :

A steel sheetpile bulkhead with park boardwalk above, with general minor corrosion of sheet pile. In satisfactory condition.

Condition B Priority
Rating Good Rating
Level of Action Minor Action
Description Structure observed to exhibit very minor Description

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:

]
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

[051-012-000-008-200-PHO2A.JPG [MA-DCR [November 2~ [Boardwalk [051-012-000-009-200-DCR2A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Newburyport
Structure ID: I051-012-000—009-300

Key: community-map-block-parcel-structure

Property Owner: Location: Date: - _
[Local {Harbor Master Building ﬂ 7/23/2007
Presumed Structure Owner: Based On Comment:
uLocaI I
Owner Name: ) Earliest Structure Record: _Estimated Reconstruction/Repair Cost:
{Newburyport {2001 | $29,858.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
§| 60 | V3 | 12
Feet Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Revetment |Stone |Over 15 Feet
‘Secondary Type: Secondary Material: Secondary Height:
|Bulkhead/ Seawall EISteeI {10 to 15 Feet

Structure Summary :

A steel framed deck spanning over placed stone block revetment and drainage outfall, in satisfactory condition. The Harbor Master building is

set back.
Condition B Priority v
Rating Good Rating Immediate / Highest Priority
Level of Action Minor Action Consider For Immediate Action Due to Public
Description Structure observed to exhibit very minor Safety and Welfare Issues
problems, superficiai in nature. Minor erosion Description Critical Inshore Structures Present with
to landform is present. Structure / landform Potential for Infrastructure Damage and/or
adequate to provide protection from a major High Density Residential Dwellings Condition
coastal storm with no damage. Actions taken of structure may warrant emergency
to prevent / limit future deterioration and extend stabilization as failure may result in potential
life of structure. loss of property and/or life. (>10 dwellings
impacted / 100 feet of shoreline )
Structure Images: Structure Documents:
|051-012-000-009-300-PHO3A.JPG |MA-DCR 3|November 2 i] Boardwalk ;|051-012—000-009-300-DCR3A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: {Newburyport
Structure ID: |051-026-000-028-100

Key: community-map-block-parcel-structure

Property Owner:

Location:

Date:

]]Local

Presumed Structure Owner:

I Harrison Street Joppa Park

Based On Comment:

J 7/23/2007

Estimated Reconstruction/Repair Cost:
| $185,163.00

j]LocaI ||
Owner Name: Earliest Structure Record:
iINewburyport i|1971
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
l 905 l V3 | 12
Feet Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Bulkhead/ Seawall {Concrete |under 5 Feet
Secondary Type: Secondary Material: Secondary Height:
|Revetment [Stone |5 to 10 Feet

Structure Summary :

A precast concrete wave return wall above large placed stone revetment along Water Street. Above the salt marsh, there are two areas with
small localized sinkholes in the sidewalk; in satisfactory condition.

Condition B Priority
Rating Good Rating
Level of Action Minor Action
Description Structure observed to exhibit very minor Description

problems, superficial in nature. Minor erosion

to landform is present. Structure / landform

adequate to provide protection from a major

coastal storm with no damage. Actions taken

to prevent / limit future deterioration and extend

life of structure.
Structure Images: Structure Documents:

n
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

{051-026-000-028-100-PHO1A.JPG
|051-026-000-028-100-PHO1B.JPG

[USACE

[March 1971

{Proposed Shore

{051-026-000-028-100-COE1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: [Newburyport
Structure ID: -|051-030-000-009-100

Key: community-map-block-parcel-structure

Property Owner: 7 , o Location: Date: ] B
iILocaI ||Water Street il 7/23/2007
Presumed Structure Owner: Based On Comment:
iJLocaI I
Owner Name: o S _ Earliest Structure Record: Estimated Reconstruction/Repair Cost:
ilNewburyport ‘;’IUnkown | $36,128.00
[L 3
Length: ~ Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
r| 85 | V3 | 12
Feet Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Bulkhead/ Seawall |Stone |under 5 Feet
Secondary Type: Secondary Material: Secondary Height:

I ! !

Structure Summary :

A mortared rubble stone wall with granite cap stones and some repair concrete cast in place. Thereisa collapsed area 8 feet long with

Jovertopping erosion in fair condition. Located at the Bus Stop, adjacent to Water street.

Condition c Priority
Rating Fair Rating
Level of Action Moderate Action
Description Structure is sound but may exhibit minor Description

deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Structure Images: Structure Documents:
[051-030-000-009-100-PHO1A.JPG

|
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: {Newburyport
Structure ID: ]051-030-000-013—100

Key: community-map-block-parcel-structure

Property Owner:

Location: Date:

]I Local

Presumed Structure Owner:

[ Simons Beach L} 7/23/2007

Based On Comment:

= = — e e =
;ILocaI l
Owner Name: ~ Earliest Structure Record: Estimated Reconstruction/Repair Cost:
quwburyport :i|Unkown | $57,380.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
[| 135 | V3 | 12
Feet Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: _ Primary Height:
{Bulkhead/ Seawall |Stone |under 5 Feet
Secondary Type: Secondary Material: Secondary Height:
i I I
Structure Summary :

A stone seawall inshore of salt marsh along Water Street, in fair condition.
missing and overtopping scour damage.

Condition c

Rating Fair

Level of Action Moderate

Description Structure is sound but may exhibit minor

deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Structure Images:
|051-030-000-013-100-PHO1A.JPG

It is mortared rubble with a granite block mb. There is some mortar

Priority i

Rating Low Priority

Action Future Project Consideration
Description Inshore Structures Present with Limited

potential for Significant Infrastructure Damage

Structure Documents:

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: leewburyport
Structure ID: [051-030-000-013-200

Key: community-map-block-parcel-structure

Property Owner: Location: Date: ‘ _
QILocal | Simons Beach il 7/23/2007
Presumed Structure Owner: Based On Comment:
’lLocaI I

Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
INewburyport |Unkown $66,528.00
Length: _Top Elevation: FIRM Map Zone:  FIRM Map Elevation:

| 200 | | v3 | 12

Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: _ Primary Height:

[Revetment {Stone {Under 5 Feet

Secondary Type: Secondary Material: Secondary Height:

i ]
‘I il xl

Structure Summary :

{A dumped rubble stone revetment with random alignment in fair condition, along Water Street.

Condition c Priority
Rating Fair Rating
Level of Action Moderate Action
Description Structure is sound but may exhibit minor Description

deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Structure Images: Structure Documents:
{051-030-000-013-200-PHO2A . JPG

Il
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: Newburyport
Structure ID: |051-o3o-000-013-300

Key: community-map-block-parcel-structure

Property Owner: : Location: Date:
flLocaI | Simons Beach | 7/23/2007
Presumed Structure Owner: Based On Comment:
jLocaI \I

Owner Name: o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Newburyport 'IUnkown I $72,105.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
‘ 95 | V3 | 12
" Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Bulkhead/ Seawall {Stone {5 to 10 Feet

‘Secondary Type: Secondary Material: Secondary Height:

' | |

Structure Summary :

A mortared rubble stone wall with precast concrete cap, along Water Street at top of salt marsh. There are some joints missing mortar and a

few missing stones. It is in fair condition.

Condition c Priority
Rating Fair Rating
Level of Action Moderate Action
Description Structure is sound but may exhibit minor Description

deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Structure Images: Structure Documents:
|051-030-000-013-300-PHO3A.JPG

1
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant infrastructure Damage

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: {Newburyport
Structure ID: |051—054-000-003-100

Key: community-map-block-parcel-structure

Property Owner:

Location:

Date:

il Local

Presumed Structure Owner:

.‘ICashman Park

Based On Comment:

,| ~7/23/2007

,I Local l ]
Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
INewburyport i1974 $70,270.00
Length: Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:

| 58 | A2 | 9

 Feet  Feet NAVD 88 Feet NGVD

Primary Type: _ Primary Material: Primary Height:

{Revetment |Stone |5 to 10 Feet

‘Secondary Type: Secondary Material: Secondary Height:

| I |

Structure Summary :

ramp. The revetment is in satisfactory condition.

{A medium size stone placed revetment parallel with slope that protects the parking lot and sidewalk including the apparently abandéhed bdat

Condition B Priority Il

Rating Good Rating Low Priority

Level of Action Minor Action Future Project Consideration
Description Structure observed to exhibit very minor Description Inshore Structures Present with Limited

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:

potential for Significant Infrastructure Damage

[051-054-000-003-100-PHOTA.JPG [USACE [June 1974

[Proposed {051-054-000-003-100-COE 1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: {Newburyport
Structure ID: |051-054-000-003-200

Key: community-map-block-parcel-structure

Property Owner: Location: Date: »
]ILocal J]Cashman Park ;l 7/23/2007
Presumed Structure Owner: Based On Comment:
aLocaI ‘I
Owner Name: N o ~ Earliest Structure Record: Estimated Reconstruction/Repair Cost:
INewburyport ' 1993 ' $52,853.00
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 440 | A2 :| 9

Feet Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Revetment |Stone |5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

Structure Summary :

A medium size stone placed revetment parallel with slope, protecting sidewalk and parking lot, including active boat ramp. Some loss of

{undersized underlayer, but in satisfactory condition.

Condition B Priority i

Rating Good Rating Low Priority

Level of Action Minor Action Future Project Consideration
Description Structure observed to exhibit very minor Description Inshore Structures Present with Limited

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:

potential for Significant Infrastructure Damage

[051-054-000-003-200-PHO2A.JPG [DEP [February 19

|Plan Accompanying ‘|051-054-000-003-200-L|02A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Newburyport
Structure ID: 7|os1-os4-ooo-oo3—3oo

Key: community-map-block-parcel-structure

e Location: Date:
‘,ILocal jCashman Park ! 7/23/2007
Presumed Structure Owner: Based On Comment:
§| Local |
Owner Name; Earliest Structure Record: Estimated Reconstruction/Repair Cost:
INewburyport |2001 | $103,904.00
Length:  Top EIAeygt_in‘ FIRM Map Zone:  FIRM Map Elevation:‘
‘| 865 | A2 | 9
Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

[Revetment JStone |5 to 10 Feet

‘Secondary Type: Secondary Material: Secondary Height:

1 I I

Structure Summary :

A medium size stone placed revetment parallel with slope, protecting sidewalk and lawn area. 'I'Hére is some loss of undel:sized underiéyer and

{areas with wave over erosion and scour. It is in satisfactory condition.

Condition B

Rating Good

Level of Action Minor

Description Structure observed to exhibit very minor

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Priority
Rating
Action
Description

|
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

Structure Images:

Structure Documents:

|051-054-000-003-300-PHO3A.JPG |DEP

|November 2 1Plan Accompanying

{051-054-000-003-300-LIC3A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: | Newburyport
Structure ID: [051—054—000—003400

Key: community-map-block-parcel-structure

Property Owner:

Location: Date: o

‘ILocal ;ICashman Park :J 7/23/2007
Presumed Structure Owner: Based On Comment:

iILocaI |

Owner Name: o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
[INewburyport ;|zoo1 $30,025.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
‘| 25 | A2 | 9

Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: _ Primary Height:

[Groin/ Jetty |Stone I5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

I !

Structure Summary :

A placed stone groin with concrete end wall at drain outfall. There is some erosion of the undersized underlayer, and crest stones with poor

interlocking and open joints. It is in fair condition.

Condition c
Fair
Moderate

Priority
Rating
Action

Rating
Level of Action

Description Structure is sound but may exhibit minor
deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Structure Images: Structure Documents:

Description

Il
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

[051-054-000-003-400-PHO4A.JPG [DEP [November 2

{Plan Accompanying  [051-054-000-003-400-LIC4A

Prepared By: Bourne Consulting Engineering
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Massachusetts Coastal Infrastructure and Assessment

051-011-000-001B-400-PHO4A

1 City of Newburyport




Massachusetts Coastal Infrastructure and Assessment

051-012-000-009-200-PHO2A

051-030-000-013-300-PHO3A

City of NeWburyport




Massachusetts Coastal Infrastructure and Assessment
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"~ 051-054-000-003-300-PHO3A

3 City of Newburyport
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Section III - Newburyport

Part D

Structure Documents

TOWN DOCUMENT LIST
MA DCR - DOCUMENT LIST
MA DEP - Ch 91 DOCUMENT LIST
« Copies of License Documents
USACE - PERMIT DOCUMENT LIST

« Copies of Permit Documents
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PROPOSED BOAT RAMP  £BB
F———— TO BE LICENSED .
TOP EL = +12.0
PROPOSED 3—PILE A \
DOLPHIN CLUSTER ~*" BASE EL = ~3.0 =
TO BE LICENSED
APPROX. LINE OF

Ef‘gg““c /271 16’ GEOWEB MAT | L 400
, T0 BE LICENSED ~F— Vs 4
i ‘ 16@' 4 - TRACED FROM USGS NEWBURY
W EL 0g 2 1 1 QUADS. SCALE 1: 25,000
EXISTING * - PROPOSED PILE HELD = < 2A
REVETMENT Hf 6° WIDE FLOATS—, . L. | | . -
TO BE TO BE LICENSED 435 1 1 -3- 090
EXTENDED ' n «
SAMPLE I [~ . PROPOSED DISCHAR
_ (57\0 L.F.%) N 2.0 PIPE WITH FLAP GA
» : iy MARSH » . \TO BE LICENSED
_'-AEXISTING_/ - SHECEL 10
)] PARKING—" U_{ _survey _ 7
(@] =iy + O
e~ EXISTING L 2’
S PLACED STONE + = ——

6\90 -
| \ / gsmc
% ~ FENCE
\\ § $: !
EXISTING FENCE/ \N o \\ Big&‘??;g,XRESBE;mC
TO BE REMOVED § \
\

PROPOSED 30’ \ ,
ROADWAY \

e’

PROPOSED CATCH BASINS
TRAFFIC FLOW

N A

PROPOSED 30" ROADWAY

g
- PROPOSED \ \‘
CATCH BASINS ~RO\ \
(TYP.) XY
— PROPOSED BITUMINOUS
PLAN \ CONCRETE PARKING ARE
o0 40 80 v 73-10°X 40’ SPACES

SCALE: 1"=80"  L———r—— /pROX. PL

e~ -PLANTACCOMPANYING PETITION OF — —— ~-
CITY OF NEWBURYPORT p

TO LICENSE AND MAINTAIN A BOAT RAMP

) FLOATS, PILES AND DOLPHIN CLUSTER

MERRIMACK RIVER

- NEWBURYPORT, ESSEX CO., MA
MAY 7, 1992 SHEET 1 OF 4
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2°x8" DECKING

6"x6" GIRDER /
1

£

6°x6", 4"x6"
2"x6" "JOIST

1°x12°. SKIRT

1/2" MARINE
PLYWOOD :
-

T .‘

~———— 6"x6™ SKID

1/2"° GALV. -BOLT
- 3/4" GALV. BOLT

10"x20" CONTINUOUS
STYROFOAM

1"%6"

TIMBER FLOAT SECTION

SCALE: 1"=2'

52.0

18" GRAVEL BASE

HTL._EL 10.06

MHW EL 7.8 f//////ﬂ7?l////////7/////
“Iéé'—'-‘“l\

4 FILL WITH GRAVEL AS NECESSARY
\TIMBER SHEETING

CONCRETE RAMP SECTION

SCALE: 1"=10'

178" REINFORCED CONCRETE SLAB
A

LICENSE PLAN NO. 32/¢/

CITY OF NEWBURYPORT MAY 7, 1992 SHEET

&

4
ES
~

I~ REVETE]

SLOPE -

- ALONG
“TIMBER
_ SHEET!

OF 4 |



lad

e

1 TON ARMCR
STONE

6" TOLERANCE
HTL_EL 10.06
3' MINIMUM

PLASTIC STABILITY
FILTER FABRIC

12" CRUSHED STONE
AND CHIPS

GRADE

2—-3 TON TOE STONE

REVETMENT SECTION

DATUM EL 0.0 SCALE: 1°=4'

[OP EL 16.0
S5 TURNS OF 1™ GALV.
WIRE ROPE STAPLED

TO EACH PILE
HIL_EL 101 " 5
MHW El 7.8 b ) E
N
").!
| =
- , 2% §§;
3 PILE DOLPHIN DETAIL gi =
' SCALE: 1"=4" : "E
2xi
NOTES: 3; -
ELEVATIONS ARE SHOWN IN FEET AND TENTHS BASED ON THE PLANE = s

OF MEAN LOW WATER. NEGATIVE VALUES REPRESENT DEPTHS BELOW

THAT SAME PLANE.

FLOOD ZONE A2 EL 9 MSL

ALL TIMBER ABOVE THE HIGH TIDE LINE SHALL BE CCA TREATED AT 1.0 pcf.

ALL TIMBER BELOW THE HIGH TIDE LINE SHALL BE CCA TREATED AT 2.5 pcf.

ALL HARDWARE SHALL BE GALVANIZED.

FACILTIY PROVIDES PUBLIC ACCESS TO NAVIGABLE WATERS.
———.__YOLUME OF FILL BELOW THE MEAN_HIGH WATER.LINE =964 CY. ___

VOLUME OF FILL BELOW THE HIGH TIDE LINE = 1,028 C.Y.

ABUTTERS:

NORTHERLY: SOUTHERLY:

MERRIMAC CORPORATION RIVERS EDGE CONDO ASSOC.
TOWLE WILLIAM KRUMPSKY '
260 MERRIMAC 126 MERRIMAC UNIT 40
NEWBURYPORT, MA 01950 NEWBURYPORT, MA 01950

ITY OF NEWBURYPORT MAY 7. 1992 SHFFT 4 0OF 4
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MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT

Section IV — Community Findings — Town of Newbury

COMMUNITY DESCRIPTION

The Town of Newbury consists of a land area of 24.25 square miles out of a total area of 26.45 square
miles and had a population of 6,717 in the 2000 census. The Town is located on the North Shore of
Massachusetts and its location can be seen on this report’s cover. The estimated length of shoreline that
is directly exposed to open ocean waves is 5 miles with the remaining shoreline semi-protected by
offshore structures or landforms. The Town is protected from major coastal storms by both natural and
man-made shoreline structures that require maintenance to insure the long term protection of its
coastline. The man-made and publicly owned structures that protect the Town were investigated for their
ability to provide adequate protection from major coastal storms. Structures have been identified as
publicly owned, including coastal dunes and beaches, based on evidence of investment of public funds
made to create/enhance/maintain these structures. The assessment did not include floating or pile
supported structures as they are assumed not to provide any significant coastal protection from major
storm events.

STRUCTURE INVENTORY

Within the Town of Newbury, there were 5 structures which had public or unknown ownership which
provide significant coastal protection. The location of the structures can be seen on Sheet 1 and 2 in
Section IV-B of this report. The structures were categorized by their type and by their structural
condition based on a preliminary field assessment. The distribution of structures by type and condition
can be seen in the following table:

STRUCTURE TYPE AND QUANTITY - Town of Newbury

Total Structure Condition Rating

Primary Structure (1) Structures A B_ C D F Total Length
Bulkhead / Seawall
Revetment
Breakwater
Groin / Jetty 2 1 1 300
Coastal Dune 1 1 2000
Coastal Beach 2 2 340

5 3 1 1 2640

Within the above table, the total length of each type of structure is also provided. The structures are listed
by the type which is providing the primary coastal protection. Many sites have multiple structure types at
the same location (i.e. revetment in front of seawall). These secondary structures, although not identified
within these tables, are included in the development of repair/rehabilitation costs.

The development of repair costs has been included by structure type and by condition. In the Town of
Newbury’s case there are a total of 5 structures which would require approximately $ 1.1 million to bring
all the coastal structures to “A” Rating. Most critical will be the structures in the “D” and “F”
classifications as those are assumed to undergo some level of damage or failure during the next major
coastal storm event. To reconstruct these structures, identified in the preliminary survey as being in poor
condition, an estimated § 139,400 would be required to upgrade the Town’s coastal protection.

BCE E IV-A-1 Town of Newbury



MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT
STRUCTURE REPAIR / RECONSTRUCTION COST - Town of Newbury

Total Structure Condition Rating

Primary Structure (1) Structures A B C D F Total Cost
Bulkhead / Seawall $ -
Revetment $ -
Breakwater $ -
Groin / Jetty 2 $ 96,330 $ 139,432 $ 235,762
Coastal Dune 1 $ 790,000 $ 790,000
Coastal Beach 2 $ 43,085 $ 43,085

5 $ - $ 138415 $ 790,000 $ 139,432 $ - $ 1,068,847

Based on the limited research within the scope of this project research, the presumed ownership of the
structures was established on an initial basis and would be subject to more intense review in future tasks.
Structures identified as being owned privately were excluded from further consideration. Although
ownership of the land on which the structure was located was a factor, the structure ownership was
treated as a separate issue from land ownership. For the Town of Newbury, the breakdown of structures
by assumed ownership is as follows:

STRUCTURE OWNERSHIP / REPAIR COST - Town of Newbury

“Total Structure Condition Rating
Primam Structure (1) Strchtures A B C D F Total Cost
Town Owned 2 $ 139,415 $ 139,415
Commonwealth of Massachusetts 1 $ 790,000 $ 790,000
Federal Government Owned $ -
Unknown Ownership 2 $ 139,432 $ 139,432
5 $ - $ 139,415 $ 790000 $ 139432 §$ - $ 1,068,847

The identification of presumed ownership was not based on the investigation of legal documents but
relied on property ownership and from construction and regulatory documents that were found. A more
detailed investigation of legal documents and agreements would be required where structure ownership is
disputed. A more detailed identification of structure type, length, condition and location can be found in
Section IV-B which contains Structure Assessment Reports for each individual structure found.

SUMMARY

The enclosed reports and associated documents reflects the Town of Newbury’s coastal structure
information that will eventually be input into a state-wide GIS database and will be accessible through
MassGIS. This data, when compiled state-wide, will be critical in the development of both short term and
long term planning for maintaining and improving Massachusetts coastal protection.

This database will also provide relatively quick access to identify available documentation for these
structures as well as the ability to be updated as coastal structure improvements are made.

_
BCE == IV-A-2 Town of Newbury
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CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: |Newbury
Structure ID: |050 -002U-000-029-100

Key: community-map-block-parcel-structure

Property Owner: Location:

Date:

ILocaI - IPIum Island Boulevard

Presumed Schture Owner: Based On Comment

ﬂ 9/25/2007

]Local e »l —
Owner Name: . ] o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
[Newbury |1956 ; $96,330.00

Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
1 195 | V2 !| 20

Feet  Feet NAVD 88 Feet NGVD
Primary Type: _Primary Material: Primary Height:
{Groin/ Jetty [Stone |Over 15 Feet
Secondary Type: Secondary Material: Secondary Height:
I I I
Structure Summary :

|A stone groin in satisfactory condition and functioning to retain sand to the south. This structure was built by the Army Corps of Engineers.

Condition B Priority
Rating Good Rating
Level of Action Minor Action
Description Structure observed to exhibit very minor Description

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:

I
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

|050-002U-000-029-100-PHO1A . JPG |MA-DCR

{February 19 |Proposed Shore

1050—002U-000-029-1 00-DCR1A

|DEP [February 19 |Proposed Stone Jetty {050-002U-000-029-100-LIC1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment SR IN ewbury —
Structure Assessment Form Structure ID: [050-0020-000-029-200

Key: community-map-block-parcel-structure

Property Owner: Location: ~ Date: »
“Local IPIum Island Boulevard ] 9/25/2007
Presumed Structure Owner: Based On Comment:
jLocal I

Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
iINewbury |Unkown s| $17,107.00
Length: ~ Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
I 135 | 19 | vz | 20

Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height: _

{Coastal Beach |sand {5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

Structure Summary :
Sand nourishment of a beach access ramps with sand fence, in good condition.

Condition B Priority l

Rating Good Rating Low Priority

Level of Action Minor Action Future Project Consideration

Description Structure observed to exhibit very minor Description Inshore Structures Present with Limited
problems, superficial in nature. Minor erosion potential for Significant Infrastructure Damage

to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:
|050-002U-000-029-200-PHO2A . JPG

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: |Newbury ,
Structure ID: |050-002U-000-030—100

Key: community-map-block-parcel-structure

Property Owner: Location: Date: o
;|State IPIum Island 1 3/13/2009
Presumed Structure Owner: Based On Comment:

: N - i — - _
IIState J

‘Owner Name: . Earliest Structure Record: Estimated Reconstruction/Repair Cost:
HMA—DCR :IUnkown ,J $790,000.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 2000 l v2 | 17

Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Coastal Dune Isand {10 to 15 Feet

Secondary Type: Secondary Material: Secondary Height:

| | I

Structure Summary :

Sand dune that has a part of it that was recently repaired with coco mats. Signs of moderate erosion and storm damage. No visable dune grass

Condition c Priority
Rating Fair Rating
Level of Action Moderate Action
Description Structure is sound but may exhibit minor Description

deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Structure Images:

Structure Documents:

[050-002U-000-030-100-PHO1A.JPG

|
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: INewbury

Structure ID: |050-002u-obo-044-106' )

Key: community-map-block-parcel-structure

Property Owner: Location:

Date:

ilUnknown |Plum Island - Dartmouth Way
|

Presumed Structure Owner: Based On Comment:

\| 9/25/2007

i

"Unknown 7 o ‘I

Owner Name: o o Earliest Structure Record:
:|Unknown 1'1959

Length: Top Elevation; FIRM Map Zone: ~ FIRM Map Elevation:

l 105 I v2 20
Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:
|Groin/ Jetty |Stone Junder 5 Feet
Secondary Type: Secondary Material: Secondary Height:

I | !

Structure Summary :

Estimated Reconstruction/Repair Cost:
u $139,432.00

A unravelled stone groin that is not functioning to retain sand.

Condition D Priority
Rating Poor Rating
Level of Action Major Action
Description Structure exhibits advanced levels of Description

deterioration, section loss, cracking, spalling,
undermining, and/or scour. Structure has
strong risk of significant damage and possible
failure during a major coastal storm. Structure
should be monitored until
repairs/reconstruction can be initiated. Actions
taken to reconstruct structure to regain full
capacity to resist a major coastal storm
Landform eroded, stability threatened.
Landform not adequate to provide protection
during major coastal storm. Actions taken to
recreate landform to adequate limits for full
protection from a major coastal storm.

Structure Images: Structure Documents:

I
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

|050-002U-000-044-100-PHO1A.JPG IMA-DCR

|Janaury 195 [Proposed Shore

[050-002U-000-044-100-DCR1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: |Newbury
Structure ID: |050-002U-000-044-200

Key: community-map-block-parcel-structure

Property Owner: ) Location: Date: -
||Loca| |Plum Island - Dartmouth Way || 9/25/2007
Presumed Structure Owner: Based On Comment:
o — r ' ) o -
l ]
Owner Name: B ) Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Newbury {unkown [ $25,978.00
P

Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
| 2 17 | v2 | 20
 Feet  FeetNAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

|Coastal Beach ]sand |5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

| | |
L

Structure Summary :

Beach nourishment shaped into a two way walking ramp with sand fencing.

Condition B Priority
Rating Good Rating
Level of Action Minor Action
Description Structure observed to exhibit very minor Description

problems, superficial in nature. Minor erosion
to landform is present. Structure / landform
adequate to provide protection from a major
coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:

I050-002U-000-044-200-PH02A.JPG

I
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

Prepared By: Bourne Consulting Engineering
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MASSACHUSETTS COASTAL INFRASTRUCTURE
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Section IV - Newbury

Part D

Structure Documents

TOWN DOCUMENT LIST
MA DCR - DOCUMENT LIST
MA DEP - Ch 91 DOCUMENT LIST
« Copies of License Documents
USACE - PERMIT DOCUMENT LIST

« Copies of Permit Documents
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MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT

Section V — Community Findings — Town of Rowley

COMMUNITY DESCRIPTION

The Town of Rowley consists of a land area of 18.72 square miles out of a total area of 20.59 square
miles and had a population of 5,500 in the 2000 census. The Town is located on the north shore of
Massachusetts and its location can be seen on this report’s cover. The estimated length of shoreline that
is directly exposed to open ocean waves is 1 mile with the remaining shoreline semi-protected by
offshore structures or landforms. The Town is protected from major coastal storms by both natural and
man-made shoreline structures that require maintenance to insure the long term protection of its
coastline. According to the Rowley Town Administrator, none of the structures along the Town’s coast
are publicly owned and/or maintained. The assessment did not include floating or pile supported
structures as they are assumed not to provide any significant coastal protection from major storm events.

SUMMARY

Though there were no publicly owned structures at the time of investigation, the project database can be
updated as needed for future construction. The Town of Rowley’s coastal structure information will
eventually be input into a state-wide GIS database and will be accessible through MassGIS. This data,
when compiled state-wide, will be critical in the development of both short term and long term planning
for maintaining and improving Massachusetts coastal protection.

BCE ——= V-A-1 Town of Rowley
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MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT

Section VI — Community Findings — Town of Ipswich

COMMUNITY DESCRIPTION

The Town of Ipswich consists of a land area of 32.61 square miles out of a total area of 42.15 square
miles and had a population of 12,987 in the 2000 census. The Town is located on the North Shore of
Massachusetts and its location can be seen on this report’s cover. The estimated length of shoreline is 1
mile that is directly exposed to open ocean. The Town is protected from major coastal storms by both
natural and man-made shoreline structures that require maintenance to insure the long term protection of
its coastline. The man-made and publicly owned structures that protect the Town were investigated for
their ability to provide adequate protection from major coastal storms. Structures have been identified as
publicly owned, including coastal dunes and beaches, based on evidence of investment of public funds
made to create/enhance/maintain these structures. The assessment did not include floating or pile
supported structures as they are assumed not to provide any significant coastal protection from major
storm events.

STRUCTURE INVENTORY

Within the Town of Ipswich, there was 1 structure which had public or unknown ownership which
provide significant coastal protection. The location of the structures can be seen on Sheet 1 in Section
VI-B of this report. The structures were categorized by their type and by their structural condition based
on a preliminary field assessment. The distribution of structures by type and condition can be seen in the
following table:

STRUCTURE TYPE AND QUANTITY - Town of Ipswich

Total Structure Condition Rating
Primary Structure (1) Structures A B C D F Total Length

Bulkhead / Seawall

Revetment

Breakwater

Grain / Jetty 1 1 130
Coastal Dune

Coastal Beach

1 1 130

Within the above table, the total length of each type of structure is also provided. The structures are listed
by the type which is providing the primary coastal protection. Many sites have multiple structure types at
the same location (i.e. revetment in front of seawall). These secondary structures, although not identified
within these tables, are included in the development of repair/rehabilitation costs.

The development of repair costs has been included by structure type and by condition. In the Town of
Ipswich’s case there is 1 structure which would require approximately $ 86,315 to bring all the coastal
structures to “A” Rating. Most critical will be the structures in the “D” and “F” classifications as those
are assumed to undergo some level of damage or failure during the next major coastal storm event of
which Ipswich has none.

BCE = VI-A-1 Town of Ipswich
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MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT

STRUCTURE REPAIR / RECONSTRUCTION COST - Town of lpswich

Total Structure Condition Rating

Primary Structure (1) Structures A B Cc D F Total Cost
Bulkhead / Seawall $
Revetment $
Breakwater $ -
Groin / Jetty 1 $ 86,320 $ 86,320
Coastal Dune $ -
Coastal Beach $ -

1 $ - $ - $ 86,320 $ - $ - $ 86,320

Based on the limited research within the scope of this project research, the presumed ownership of the
structures was established on an initial basis and would be subject to more intense review in future tasks.
Structures identified as being owned privately were excluded from further consideration. Although
ownership of the land on which the structure was located was a factor, the structure ownership was
treated as a separate issue from land ownership. For the Town of Ipswich, the breakdown of structures by
assumed ownership is as follows:

STRUCTURE OWNERSHIP / REPAIR COST - Town of Ipswich

Total Structure Condition Rating
Primary Structure (1) Structures A B [ D F Total Cost
Town Owned $ -
Commonwealth of Massachusetts 1 $ 86,320 $ 86,320
Federal Government Owned $ -
Unknown Ownership $
1 $ - 3 - $ 86,320 $ - $ - $ 86,320

The identification of presumed ownership was not based on the investigation of legal documents but
relied on property ownership and from construction and regulatory documents that were found. A more
detailed investigation of legal documents and agreements would be required where structure ownership is
disputed. A more detailed identification of structure type, length, condition and location can be found in
Section VI-B which contains Structure Assessment Reports for each individual structure found.

SUMMARY

The enclosed reports and associated documents reflects the Town of Ipswich’s coastal structure
information that will eventually be input into a state-wide GIS database and will be accessible through
MassGIS. This data, when compiled state-wide, will be critical in the development of both short term and
long term planning for maintaining and improving Massachusetts coastal protection.

This database will also provide relatively quick access to identify available documentation for these
structures as well as the ability to be updated as coastal structure improvements are made.

BCE == VI-A-2 Town of Ipswich -
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CZM Coastal Infrastructure Inventory and Assessment Town: IIpswichw _

Key: community-map-block-parcel-structure

Property Owner: » ] ~ Location: , _ Date: o
[state {Plum Isiand | 9/25/2007
] L,
Presumed Structure Owner: Based On Comment:
[state |Tax Map
Owner Name: ) o o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
[MA-DCR |unkown $86,320.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
’I 130 | I V3 | 14 (RSO = T ES Ty

Feet  Feet NAVD 88 Feet NGVD o RS

Primary Type: Primary Material: Primary Height:
{Groin/ Jetty {Stone ]IUnder 5 Feet ‘
Secondary Type: Secondary Material: Secondary Height: i
| "
I I % . ?_S_J
Structure Summary :

A stone groin which is substantiaily unravelled and has reduced function as a groin. There are no nearby structures. The offshore end is in the
water at low tide.

Condition c Priority I

Rating Fair Rating None

Level of Action Moderate Action Long Term Planning Considerations

Description Structure is sound but may exhibit minor Description No Inshore Structures or Residential Dwelling
deterioration, section loss, cracking, spalling, Units Present

undermining, and/or scour. Structure adequate
to withstand major coastal storm with little to
moderate damage. Actions taken to reinforce
structure to provide full protection from major
coastal storm and for extending life of
structure. Moderate wind or wave damage to
landform exists. Landform may not be sufficient
to fully protect shoreline during a major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Structure Images: Structure Documents:
]036-016-000-002-100-PHO1A . JPG

Prepared By: Bourne Consulting Engineering
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Massachusetts Coastal Infrastructure and Assessment

1036-016-000-002-100-PHO1A

1 Town of Ipswich
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Section VI - Ipswich

Part D

Structure Documents

TOWN DOCUMENT LIST
MA DCR - DOCUMENT LIST
MA DEP - Ch 91 DOCUMENT LIST
» Copies of License Documents
USACE - PERMIT DOCUMENT LIST

« Copies of Permit Documents
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MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT

Section VII — Community Findings — Town of Essex

COMMUNITY DESCRIPTION

The Town of Essex consists of a land area of 14.16 square miles out of a total area of 15.94 square miles
and had a population of 3,267 in the 2000 census. The Town is located on the north shore of
Massachusetts and its location can be seen on this report’s cover. The estimated length of shoreline is 3
miles that are directly exposed to open ocean. The Town is protected from major coastal storms by both
natural and man-made shoreline structures that require maintenance to insure the long term protection of
its coastline. According to the Essex Town Administrator, none of the structures along the Town’s coast
are publicly owned and/or maintained. The assessment did not include floating or pile supported
structures as they are assumed not to provide any significant coastal protection from major storm events.

SUMMARY

Though there were no publicly owned structures at the time of investigation, the project database can be
updated as needed for future construction. The Town of Essex’s coastal structure information will
eventually be input into a state-wide GIS database and will be accessible through MassGIS. This data,
when compiled state-wide, will be critical in the development of both short term and long term planning
for maintaining and improving Massachusetts coastal protection.

BCE VII-A-1 Town of Essex -
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Section VII - Essex
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Structure Documents

No Publicly Owned/Maintained Structures in the Town of Essex
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