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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.

Outer Cape Cod - South
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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: CcCC 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:

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 bfm.

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.

BCE 1-8 Outer Cape Cod — South
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EXHIBIT A

Structure Condition Table — 5 Level Rating System

Pg:’:::;;;:;y Definition Based Upon Perceived Immediacy of Action and Level of Action
JRe—— Potential to Cause Damage if Not Corrected Required
Like new condition. Structure expected to withstand major
coastal storm without damage.
A Excellent None

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

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

B Good Structure / landform adequate to provide protection from a major Minor

coastal storm with no damage. Actions taken to prevent / limit
future deterioration and extend life of structure

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

C Fair
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

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

D Poor reconstruct structure to regain full capacity to resist a major 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.

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
F Critical | little or no protection from a major coastal storm. Actions taken Immediate
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.
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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
No Inshore Structures or Residential Dwelling Units Long T'erm
1 None Planning
Present . -
Considerations
I Low Inshore Structures Present with Limited potential for Future Project
Priority Significant Infrastructure Damage Consideration
Inshore Structures with potential for Infrastructure Copmder t:or
Moderate .. i a . Active Project
m Priority Damage al.ld/O.I‘ Limited Residential Dwelh.ngs Improvement
( <1 dwelling impacted / 100 feet of shoreline) Listi
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 )

I-10
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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

BCE

BULKHEAD/ SEAWALL CONCRETE Under 5 Feet $0 $84 $425 $850 $983
5 To 10 Feet $0 $152 $759 $1,618 $1,782
10 To 15 Fest $0 $251 $1,254 $2,508 $2,970
1 Ovaor 15 Feet $0 $396 $1,980 $3,960 $4,752
! STEEL Under 5 Feet $0 $54 $273 $546 $680
g 5To10 Feat $0 $165 $825 $1,650 $1,848
| 10 To 16 Fest $0 $251 $1,254 $2,508 $2,772
I Over 15 Faet $0 $343 $1,716 $3,432 . $3785
STONE Under 5 Feet $0 - $84 $425 $850 $983
. 5 To 10 Fest $0 $152 $759 $1,618 $1,782
10 To 15 Feel $0 $251 $1,254 $2,508 $2,970
: Over 15 Fesl $0 $396 $1,980 $3,960 $4,752
:Iwoon Under 5 Feet $0 $86 : $431 $862 $984
5To 10 Feet $0 $127 $632 $1,265 $1,463
10 To 15 Foet $0 $161 $804 $1,608 $1,872
e f = —— — v 1o Teel £ s — B g &-
SAND Under 5 Fest $0 $26 $132 $264 $264
COASTAL BEACH 5 To 10 Feet $0 $127 $634 $1,267 $1,267
10 To 15 Fest $0 $224 $1,122 $2,244 $2,244
Over 15 Feet $0 $396 $1,980 $3,960 $3,960
| SAND Under 5 Feet $0 $18 $93 $186 $186
COASTAL DUNE 570 10 Fest $0 348 $238 $476 $476
10 To 15 Feet $0 $79 $385 $7890 $790
j Over 15 Fest $0 —=—= _$660 : $1,320 $1,320
'REVETMENT T:ESTONE Under 5 Feet $0 $66 $333 $664 $730
| 5 To 10 Feet $0 $120 $601 $1,201 $1,300
; 10 To 15 Feet $0 $157 $781 $1,564 $1,696
| Over 15 Fest $0 $247 $1,234 e $2,666
GROIN | STONE Under 5 Fest $0 $132 $664 $1,328 $1,460
5To 10 Feet $0 $240 $1.201 $2,402 $2,600
10 To 15 Feet $0 $314 $1,564 $3,128 $3,392
Over 15 Feet $0 $494 $2,468 $4,937 $5333
NOTE: Repair / Rehailitation Costs include 10% for engil ing and Y app Is and 20 % ion cor
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Section I1 — Community Findings — Town of Orleans

COMMUNITY DESCRIPTION

The Town of Orleans consists of a land area of 14.14 square miles out of a total area of 21.06 square
miles and had a population of 6,341 in the 2000 census. The Town is located on Cape Cod of
Massachusetts and its location can be seen on this report’s cover. The estimated length of shoreline is 9
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. 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 event.

STRUCTURE INVENTORY

Within the Town of Orleans, there were 11 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 8 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 Orleans

Total Structure Condition Rating

Primary Structure (1) Structures A B C D F Total Length
Bulkhead / Seawall 3 2 1 985
Revetment : 6 1 4 1 650
Breakwater
Groin { Jetty 1 1 160
Coastal Dune 1 1 270
Coastal Beach

1 5 4 2 2065

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
Orleans’s case there are a total of 11 structures which would require approximately $ 2.9 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 $ 2.5 million would be required to upgrade the Town’s coastal protection.

I-A-1 Town of Orleans



MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT

STRUCTURE REPAIR / RECONSTRUCTION COST - Town of Orleans

Total Structure Condition Rating

Primary Structure (1) Structures A B C D F Total Cost
Bulkhead / Seawall 3 $ 41,772 $ 2,471,040 $ 2,512,812
Revetment 6 $ 1,320 $§ 341603 $ 19,919 $ 362,842
Breakwater $ -
Groin / Jetty 1 $ 38,400 $ 38,400
Coastal Dune 1 $ 21,330 $ 21,330
Coastal Beach $ -

11 $ - $ 102822 $ 341603 $ 2,490,959 $ - $ 2,935,384

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 Orleans, the breakdown of structures by
assumed ownership is as follows:

STRUCTURE REPAIR / RECONSTRUCTION COST - Town of Orleans

Total Structure Condition Rating

Primary Structure (1) Structures A B C D F Total Cost
Bulkhead / Seawall 3 $ 41,772 $ 2,471,040 $ 2,512,812
Revetment 6 $ 1320 $ 341603 § 19,919 $ 362,842
Breakwater $ -
Groin / Jetty 1 $ 38,400 $ 38,400
Coastal Dune 1 $ 21,330 $ 21,330
Coastal Beach $ -

11 $ - $ 102822 $ 341603 $ 2490959 $ - $ 2,935,384

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 Orleans’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.

_
B_CE,E—“—_ I-A-2 Town of Orleans



MASSACHUSETTS COASTAL INFRASTRUCTURE
INVENTORY AND ASSESSMENT PROJECT

Section II - Orleans

Part B

Structure Assessment Reports
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CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Orleans
Structure ID: ||054-011-ooo-003-100

Key: community-map-block-parcel-structure

Property Owner: Location: Date: ,
|Local {Asa's Landing | 10/29/2007
Presumed Structure Owner: Based On Comment:

Jroca ;l

Owner Name: ) Earliest Structure Record: Estimated Reconstruction/Repair Cost:
4|Orleans §|Unkown l $1,320.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
| 20 | I A8 | 10
" Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Revetment {Stone lunder 5 Feet

Secondary Type: Secondary Material: Secondary Height:

I 1 !

Structure Summary :

Placed single line of stones adjacent to the town landing. Thé stones are on averagerz feet by 1 foot by 1 foot in size.

Condition B Priority !
Rating Good Rating None
Level of Action Minor Action Long Term Planning Considerations
Description Structure observed to exhibit very minor Description No Inshore Structures or Residential Dwelling
problems, superficial in nature. Minor erosion Units Present
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:

[054-611-000-003-700-PHOTA.JPG

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Orleans
Structure ID: .|054-013-ooo4)30-100

Key: community-map-block-parcel-structure

FIOpTty Dmer: . _ Location: _ Dater ,
qLocal lSmuggIer‘s Path 1| 10/29/2007
Presumed Structure Owner: Based On Comment:

bLoc:él A — — e —— =

ﬂ ]

Owner Name: Earliest Structure Record:

[Orieans - - ' [1980

Estimated Reconstruction/Repair Cost:
[ $19,919.00

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

] 30 | | vil '| 13
Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

|Revetment |Stone JUnder 5 Feet

Secondary Type: Secondary Material: Secondary Height:

l I i

‘Structure Summary :

{The dumped stones vary in size, éveragihb 2 feet by 1 fc;of by 1>foot>. The slope is 1 on 5. There is ierosib.n insh-ore of the revetmeﬁi ‘There-isv
understone visible and unraveling at the toe. Debris, grass, and branches are scattered throughout the structure. There is a parking lot behind

beach in front and boat ramp adjacent to the revetment.

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

deterioration, section loss, cracking, spaliing,
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.

Description

’

I
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

|Proposed Timber

]054-013-000-030-100-COE1A

Structure Images: Structure Documents:
{054-013-000-030-100-PHO1A.JPG [USACE {November 1
{054-013-000-030-100-PHO1B.JPG |DEP

[September 1 |Plan Accompanying  [054-013-000-030-100-LIC1A

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: {Orleans

Structure ID: M054-016-000l638’-i00"

Key: community-map-block-parcel-structure

Property Owner: Location: Date:
!| Local | Rock Harbor Inlet d 10/29/2007
i i
Presumed Structure Owner: Based On Comment:
||Loca| ZI
Owner Name: ) - Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IOrieans ;;|1958 $38,400.00
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevaqqpi
| 160 | ] A4 | 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:

I ] I

Structure Summary :

The stone groin is at the mouth of Rock Harbor, adjacent to the boat ramp. The stones are approximately 2 feet by 2 feet ata 1 on 1 slopé.

The crest is 1 stone wide. The stones are well placed with no visible movement.

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.

|
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

|Proposed Jetty

{054-016-000-038-100-COE1A

|Proposed Harbor

‘1054-01 6-000-038-100-DCR1A

Structure Images: Structure Documents:

|054-016-000-038-100-PHO1A jpg |[USACE |November 1
[MA-DCR |June 1958
[MA-DCR {July 1960

{Proposed Harbor

]054-016-000-038-100-DCR1B

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Orleans

Structure ID: .l054-016-000-038-200

Key: community-map-block-parcel-structure

Property Owner: Location:

~ Date:

II Local ’I Rock Harbor Inlet

Presumed Structure Owner: Based On Comment:

| 10/29/2007

[Foca s|

Owner Name: B Earliest Structure Record: Estimated Reconstruction/Repair Cost:
{Orleans |1934 | $2,471,040.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
;I 720 II | A4 | 12
" Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Bulkhead/ Seawall {Steel jOver 15 Feet

‘Secondary Type: Secondary Material: Secondary Height:

] ; |

Structure Summary :

Steel bulkhead with steel cap. There were fender piles in front with a remp and floats. Behind is a parking lot. There is minor con;dsibﬁ ét mé

tidal zone. There is no visible erosion or scour.

Condition D Priority !

Rating Poor Rating None

Level of Action Major Action Long Term Planning Considerations
Description Structure exhibits advanced levels of Description No Inshore Structures or Residential Dwelling

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:

Units Present

|054-016-000-038-200-PHO2A jpg |[USACE [March 1953 [Proposed Bulkhead,  ]054-016-000-038-200-COE2A
[USACE JApril 1954 [Proposed Excavation [054-016-000-038-200-COE2B
|[USACE {February 19 {Proposed Bulkhead,  [054-016-000-038-200-COE2C
[MA-DCR {June 1934 |Proposed Timber §054-016-000-038-200-DCR2A
[MA-DCR {January 195 jProposed Retaining  054-016-000-038-200-DCR2B
[MA-DCR |April 1954 |Proposed Harbor {054-016-000-038-200-DCR2C
[MA-DCR |April 1956 [Proposed Bulkhead  [054-016-000-038-200-DCR2D
[MA-DCR |February 19 {Proposed Harbor {054-016-000-038-200-DCR2E
|[MA-DCR {November 1 [Proposed Harbor ]054-016-000-038-200-DCR2F
|DEP [August 1977  {Plan Accompanying  {054-016-000-038-200-LIC2A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment , Town: IOrIe ans—w E

Structure Assessment Form Structure ID: |054-016-000-038-200

Key: community-map-block-parcel-structure

[DEP |February 19 {Plan Accompanying  {054-016-000-038-200-LIC2B

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: [Orleans
Structure ID: {054-016-000-038-300

Key: community-map-block-parcel-structure

Property Owner: Location:

~ Date:

gLoéal ' i dRock Harbor Inlet

Based On Comment:

ll 10/29/2007

{Local 1

Owner Name: o o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
]IOrIeans 1Unkown | $180,180.00

L
length:  Top Elevation: 'FIRM Map Zone:  FIRM Map Elevation:
!l 300 1 1 A3 | 12
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 ! I

Structure Summary :

The dumped stone revetment has stones that vary in éize. On average, ihe stonés are 3 feét by 2 feet by 1 foot in size. The slope is 1 on 3.
[There is visible stone movement. The understone is visible. Behind the revetment is a road and houses.

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

deterioration, section loss, cracking, spalling, Description

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.

]

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)

Structure Images: Structure Documents:
1054-016-000-038-300-PHO3A jpg

[054-016-000-038-300-PHO3B jpg
[054-016-000-038-300-PHO3C jpg

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment Town: JOrIeans

Key: community-map-block-parcel-structure

Property Owner: — _ Location: ) o Date:
WLowl HTown Cove - Eastham Town Line } 10/29/2007
Presumed Structure Owner: Based On Comment:
ﬂLocal ;I
Owner Name: o o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Or|eans ;|1971 - $26,572.00
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
‘| 165 | | A10 | 12
" Feet  Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Bulkhead/ Seawall {Wood 110 to 15 Feet
Secondary Type: Secondary Material: Secondary Height:

|
] | |

Structure Summary :

The timber bulkhead is stabiliied by timber piles and wales; There isr'minor growth at the tidal zone. A gangway and floats come off the middle
of the bulkhead. Behind is a parking lot. Adjacent is a boat ramp.

Condition B Priority [

Rating Good Rating None

Level of Action Minor Action Long Term Planning Considerations

Description Structure observed to exhibit very minor Description No Inshore Structures or Residential Dwelling
problems, superficial in nature. Minor erosion Units Present

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:

|054-018-000-049-100-PHO1A.JPG |USACE |December 1 |Town of Orleansto  [054-018-000-049-100-COE 1A
1054-018-000-049-100-PHO1B.JPG [DEP {December 1 {Plan to Accompany  [054-018-000-049-100-LIC1A
1054-018-000-049-100-PHO1C.JPG |DEP |August 1974 [Plan to {054-018-000-049-100-LIC1B

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Orleans
Structure ID: ,|054-021-ooo-043-100

Key: community-map-block-parcel-structure

Property Owner: ‘ Location: Date:
‘|Loca| 5|Mi|| Pond || 10/29/2007
. I

Presumed Structure Owner: Based On Comment:
|‘|Local fl
Owner Name: o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
[Orieans jUnkown | $14,969.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
l a5 | | All | 12

Feet  Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
[Revetment Stone Junder 5 Feet
i ‘
Secondary Type: Secondary Material: Secondary Height:

| [

Structure Summary :

The dumped stone revetment consists of stones that are approximately 2 feet by 1 foot by 1 foot in size. The stones are dumped along the boat

framp.
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:
§054-021-000-043-100-PHO1A JPG
|054-021-000-043-100-PHO1B.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: Orleans
Structure ID: )|054-023—000-014-100

Key: community-map-block-parcel-structure

Property Owner: ‘ Location: ) Date: _ ]
!Istate |Namskaket - Wildflower Lane ﬂ 10/29/2007
Presumed Structure Owner: Based On Comment:
;|sr.ate 5|
Owner Name: ) ) Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|MA-DCR ;|2006 $21,330.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
!| 270 j | V4 | 16
" Feet  Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: _Primary Height:
|Coastal Dune |sand {10 to 15 Feet
Secondary Type: Secondary Material: Secondary Height:
| i’I | "
Structure Summary :
The dunes are at a 1 on 3 slope. The high tide line comes up to the toe of the dunes. Outshore is a beach with some debris. Behind are
houses.
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:
]054-023-000-014-100-PHOTA JPG [MA-DCR |April 2006 [Proposed Stone |054-023-000-014-100-DCR1A
|054-023-000-014-100-PHO1B.JPG [DEP [July 30,200  [Plan and Profiles of  [054-023-000-014-100-LIC1A

|054-023-000-014-100-PHO1C.JPG

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: jOrIe_ans

Structure ID: '|054—042-oooo48-'160 ]

Key: community-map-block-parcel-structure

Property Owner:

) ‘ Location: ~ Date:
iILocaI tIMeeting House Pond ] 10/29/2007
i L, L
Presumed Structure Owner: _ Based On Comment:
ﬂLocaI 'I
Owner Name: o o B Earliest Structure Record: _Estimated Reconstruction/Repair Cost:
||0r|eans ]1979 I $8,316.00
! i

Length: ~ Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
] 25 | AL5 | 13

Feet Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Revetment {Stone |under 5 Feet
Secondary Type: Secondary Material: Secondary Height:
| | |
Structure Summary :

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 tznd 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

A single line of placed stones lines the side of a boat ramp. The stones are approximately 1 foot 'by 1 fbof by 1 foot m Hsizé.- The stonés have
been overgrown. There is a parking area behind the revetment and a boat ramp and pier adjacent.

|
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

[054-042-000-048-100-PHOTA.JPG [pEP
[054-042-000-048-100-PHOTB.JPG
J054-042-000-048-100-PHO1C.JPG

{January 197 |Plan Accompanying {054-042-000-048-100-LIC1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: |Orleans

Structure ID: '1054—076-006—4016-1'00

Key: community-map-block-parcel-structure

Property Owner:

Location:

Date:_

d Local

Presumed Structure Owner:

| Elli's Creek

Based On Comment:

ﬂ 10/29/2007

‘ILocaI |

Owner Name: o o B ] ‘ Earliest Structure Record:
IIOrIeans xI 1986

! I,

Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
| 100 | | A16 '[ 13

! |
Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:
[Bulkhead/ Seawall |Wood {Under 5 Feet
Secondary Type: Secondary Material: ‘Secondary Height:
[Revetment {Stone {Under S Feet

Structure Summary :

Estimated Reconstruction/Repair Cost:
l $15,200.00

The timber bulkhead is fully emerged ét high tide. The cap and tops of piles are still visible. The bulkhead does not retain the water. The
parking area behind the bulkhead is under water also. The bulkhead would not protect any of the houses located behind it. Boats tie off the
bulkhead. The stone revetment is adjacent to the bulkhead and boat ramp. There is minor stone movement.

Condition B Priority mn

Rating Good Rating Moderate Priority

Level of Action Minor Action Consider for Active Project Improvement

Description Structure observed to exhibit very minor Listing ‘ _
problems, superficial in nature. Minor erosion Description Inshore Structures with potential for

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:

Infrastructure Damage and/or Limited
Residential Dwellings ( <1 dwelling impacted /
100 feet of shoreline)

[054-076-000-016-100-PHOTA.JPG [DEP {April 1986

1054-076-000-016-100-PHO1B.JPG

IPIan Accompanying !054—076-000-01 6-100-LIC1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Orleans
Structure ID: :1054—096—000-026—100

Key: community-map-block-parcel-structure

Property Owner: Location: Date: A
qState ~| Pleasant Bay ﬂ 10/29/2007
Presumed Structure Owner: Based On Comment:
1|State i
Owner Name: o o ) Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Mass Highway Department |1946 $138,138.00
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 230 | A16 1 12

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 I

Structure Summary :

{The dumped stone revetment is at a 1 on 3 slope. The stones are abproximately 1 foot by 1 foot by 2'feet. There is stone movément and
|unraveling throughout. Route 28 is directly behind the revetment. There are houses adjacent to the structure and across the 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.

]
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant infrastructure Damage

Stfucture Images: . Structure Documents:

{054-096-000-026-100-PHO1A jpg [MA-DCR |June 1946
|054-096-000-026-100-PHO1B jpg
|054-096-000-026-100-PHO1C jpg

{Proposed Shore J054-096-000-016-100-DCR1A

Prepared By: Bourne Consulting Engineering
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MASSACHUSETTS COASTAL INFRASTRUCTURE
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Section II - Orleans

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 ITI — Community Findings — Town of Brewster

COMMUNITY DESCRIPTION

The Town of Brewster consists of a land area of 23.01 square miles out of a total area of 25.48 square
miles and had a population of 10,094 in the 2000 census. The Town is located on Cape Cod of
Massachusetts and its location can be seen on this report’s cover. The estimated length of shoreline is 7
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. 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 Brewster, there were 2 structures which had public or unknown ownership which
provide significant coastal protection. The location of the structures can be seen on Sheet 1 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 Brewster

Total Structure Condition Rating

Primary Structure (1) Structures A B C D F Total Length
Bulkhead / Seawall
Revetment 1 1 545
Breakwater
Groin / Jetty 1 1 275
Coastal Dune
Coastal Beach

2 2 820

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
Brewster’s case there are a total of 2 structures which would require approximately $ 511,000 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 Brewster has none.

BCE [— IM-A-1 Town of Brewster



MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT

STRUCTURE REPAIR / RECONSTRUCTION COST - Town of Brewster

Total Structure Condition Rating

Prima!! Structure (1) Structures A B C D F Total Cost
Bulkhead / Seawall $ -
Revetment 1 $ 181,289 $ 181,289
Breakwater $ -
Groin / Jetty 1 $ 330,275 $ 330,275
Coastal Dune $ -
Coastal Beach $ -

2 $ - $ - $ 511,564 $ - $ - $ 511,564

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 Brewster, the breakdown of structures
by assumed ownership is as follows:

STRUCTURE OWNERSHIP / REPAIR COST - Town of Brewster

Total Structure Condltion Rating
Primary Structure (1) Structures A B C D F Total Cost
Town Owned 2 $ 511,564 $ 511,564
Commonweaith of Massachusetts $ -
Federal Government Owned $
Unknown Ownership $
2 $ - $ - $ 511564 $ - $ - $ 511,564

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 Town of Brewster’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 == I-A-2 Town of Brewster
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CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Brewster
Structure ID: |009-038-000—701-100

Key: community-map-block-parcel-structure

Property Owner: Location:

Date:

il"ocal l Paines Creek Beach

Presumed Structure Owner: Based On Comment:

10/2/2007

Estimated Reconstruction/Repair Cost: ‘

= —
i |

Owner Name: Earliest Structure Record:
lBrewster fIUnkown

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

| | va | 16

" Feet  FeetNAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

|Revetment {Stone {under 5 Feet

Secondary Type: Secondary Material: Secondary Height:

I I i

Structure Summary :

$181,289.00

This structure is the revetment fronting the parking lot at Paines Creek Beach. There is some slumping of the crest and erosion is eviden'tA '

behind the structure.

Condition C Priority ]

Rating Fair Rating Low Priority

Level of Action Mederate 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.

Structure Images: Structure Documents:

potential for Significant Infrastructure Damage

[009-038-000-701-100-PHOTA jpg [USACE [January 195

|Proposed Stone {009-038-000-701-100-COE1A

|USACE lJune 1958

|Proposed Stone 1009-038-000-701-100-COE1B

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: {Brewster

Structure ID: 1009—038-006471)1-200

Key: community-map-block-parcel-structure

Property Owner:

Location:

Date:

'I Local

Presumed Structure Owner:

EI Paines Creek Beach

Based On Comment:

i] 10/2/2007

rocal

Owner Name:

'LI

Earliest Structure Record:

( Brewster

11953

Estimated Reconstruction/Repair Cost:
$330,275.00

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

| 275 | | V4 J 16

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:
I 1 i
Structure Summary :

]These structures are the two groins at Paines Creek Beach. The side slopes and crest are in fair condition. Some loss of fill stone is évidenﬁ '

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.

||
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

Structure Images: Structure Documents:

1009-038-000-701-200-PHO2A jpg [USACE [June 1958 [[Proposed Stone {009-038-000-701-200-COE2A
[MA-DCR |December 1 i]Proposed Shore §009-038-000-701-200-DCR2A
[MA-DCR [May 7958 [Froposed Shore _ J005-038-000-701-200-DCR25

Prepared By: Bourne Consulting Engineering
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Section II1 - Brewster

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 INFRASTRUCTURE
INVENTORY AND ASSESSMENT PROJECT

Section 1V

Harwich

.
BCE



MASSACHUSETTS COASTAL INFRUSTRUTURE
INVENTORY AND ASSESSMENT PROJECT

Section IV — Community Findings — Town of Harwich

COMMUNITY DESCRIPTION

The Town of Harwich consists of a land area of 21.04 square miles out of a total area of 33.15 square
miles and had a population of 12,386 in the 2000 census. The Town is located on Cape Cod of
Massachusetts and its location can be seen on this report’s cover. The estimated length of shoreline is 5
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. 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 Harwich, there were 16 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 6 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 Harwich

Total Structure Condition Rating

Primary Structure (1) Structures A B C D F Total Length
Bulkhead / Seawall 4 4 1135
Revetment 7 7 1000
Breakwater 1 1 1160
Groin / Jetty 4 2 1 1 740
Coastal Dune
Coastal Beach

16 2 13 1 4035

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
Harwich’s case there are a total of 16 structures which would require approximately $ 3.7 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 $ 165,000 would be required to upgrade the Town’s coastal protection.

BCE = IV-A-1 Town of Harwich



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

Total Structure Condition Rating

Primary Structure (1) Structures A B C D F Total Cost
Bulkhead / Seawall 4 $ 817,113 $ 817,113
Revetment 7 $ 600,600 $ 600,600
Breakwater 1 $ 1,814,240 $ 1,814,240
Groin / Jetty 4 $ 24420 $ 285520 $ 165,990 $ 475,930
Coastal Dune $
Coastal Beach $ -

16 $ - $ 24420 $ 3517473 $ 165990 $ - $ 3,707,883

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 Harwich, the breakdown of structures
by assumed ownership is as follows:

STRUCTURE OWNERSHIP / REPAIR COST - Town of Harwich

Total Structure Condition Rating
Primary Structure (1) Structures A B C D F Total Cost
Town Owned 16 B 24,420 $ 3517473 $ 165990 $ 3,707,883
Commonwealth of Massachusetts $ -
Federal Government Owned $ -
Unknown Ownership $
16 $ - $ 24420 $ 3517473 $ 165990 $ - $ 3,707,883

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 Harwich’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 E IV-A-2 Town of Harwich



MASSACHUSETTS COASTAL INFRASTRUCTURE
INVENTORY AND ASSESSMENT PROJECT

Section IV - Harwich

Part B

Structure Assessment Reports
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SHEET 3

CATION PLAN

TOWN OF HARWICH
COASTAL INFRASTRUCTURE INVENTORY

NOVEMBER 2007
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CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Harwich
Structure ID: :|032-006-ooo-003-100

Key: community-map-block-parcel-structure

Property Owner: B ~ Location: Date: o
ﬂLocal gICenlraI Avenue ﬂ 10/16/2007
Presumed Structure Owner: Based On Comment:
Hﬁcal EI
Owner Name: ] o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IHarwich 1Unkown 1| $18,018.00
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 30 | V8 | 18
Feet  Feet NAVD 88 ' Feet NGVD

Primary Type: . Primary Material: Primary Height:

|Revetment JStone {5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

I I I

Structure Summary :

|This structure is a revetmenf ét the end of Cénfral Avenuét 'ﬁie side slope is in good condition but there is some erosion evident behvind‘ the
j crest. There is vegetation growing from between the armor stones. The structure toe is buried.

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

deterioration, section loss, cracking, spalling, Description

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.

"l

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)

Structure Images: Structure Documents:
|032-006-000-00B-100-PHO1A jpg

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Harwich
Structure ID: 3032-005-001}003-200

Key: community-map-block-parcel-structure

Property Owner: Location: Date:

‘ILocaI ,|Centra| Avenue ll 10/16/2007
Presumed Structure Owner: Based On Comment:

uLocal J

Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:

lHanNich — i |Unkown

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

j[ $165,990.00

| 125 | | v8 ] 18
Feet  Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Groin/ Jetty |Stone |Under 5 Feet
_Secondary Type: Secondary Material: Secondary Height:
s| ] %l
Structure Summary : )
This structure is a groin at the end of Central Avenue. It is unraveled and leaking sand. There is very lite interlocking evident between
adjacent ammor stones.
Condition D Priority !
Rating Poor Rating None
Level of Action Major Action Long Term Planning Considerations
Description Structure exhibits advanced levels of Description No Inshore Structures or Residential Dwelling

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:

[032-006-000-00B-200-PHOZA jpg

Units Present

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment ' Town: ,]Harwich

Structure Assessment Form

Structure ID: [032-12Y1-000-58A-100

Key: community-map-block-parcel-structure

Property Owner:

Location: , Date:

ﬂLBcal

Presumed Structure Owner:

[Aiens Farbor ]I ~ 10/16/2007

Based On Comment:

il Local

Owner Name:

Earliest Structure Record: Estimated Reconstruction/Repair Cost:

lHarwich

Length: Top Elevation:

FIRM Map Zone: = FIRM Map Elevation:

_|1965 | $104,326.00

‘I 165 V13 | 13
Feet Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
{Bulkhead/ Seawall {Wood |5 to 10 Feet
ISecondary Type: Secondary Material: 1Secondary Height:
' i |
Structure Summary :

This structure is a bulkhead at Allens Harbor. This structure fronts a parking lot for the marina and has floating dockage on the>water side. The
timbers on the wall front are weathered while the cap is cracked and splintered in places. No inspection below water line.

Condition c Priority n
Rating Fair Rating Moderate Priority
Level of Action Moderate Action Consider for Active Project Improvement
Description Structure is sound but may exhibit minor Listing
deterioration, section loss, cracking, spalling, Description Inshore Structures with potential for
undermining, and/or scour. Structure adequate Infrastructure Damage and/or Limited
to withstand major coastal storm with littie to Residential Dwellings ( <1 dwelling impacted /
moderate damage. Actions taken to reinforce 100 feet of shoreline)

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:

|032-12Y1-000-58A-100-PHO1A jpg

Structure Documents:

|USACE [March 1965 ~ {Proposed Harbor  [032-12Y1-000-58A-100-COETA
|DEP {January 198  {Plan Accompanying  [032-12Y1-000-56A-100-LIC1A
[DEP |November 1 [Plans Accompanying {032-12Y1-000-58A-100-LIC1B

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment:

Structure Assessment Form

Town: {Harwich
Structure ID: ;I032-12Y1-000-58A-200

Key: community-map-block-parcel-structure

Property Owner: v 7 Location: Date: }
[Local |Allens Harbor ! 10/16/2007
Presumed Structure Owner: Based On Comment:

ﬂLocaI 'I

Owner Name: ] - Earliest Structure Record: Estimated Reconstruction/Repair Cost:
{IHarwich |Unkown $27,027.00

Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
] 45 A8 | 10
| | 1|

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 I !

Structure Summary :

there is some slumping in the southwest corner.

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:
|032-12Y1-000-58A-200-PHO2A jpg

Structure Documents:

Description

These structures are the abuﬁnents at the Lower County Rdad bridge over Allens Harbor (West Side). They are generally in good cor;ditioh but

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 Town: IHanNich
Structure Assessment Form Structure ID: |o32-12v1-ob6-58A-'3'66 —

Key: community-map-block-parcel-structure

Property Owner: ‘ Location: _ ~ Date: _
}ILocaI §|A|Iens Harbor il 10/16/2007
L L

Presumed Structure Owner: Based On Comment:

ijLocaI ]

Owner Name: » _Earliest Structure Record: Estimated Reconstruction/Repair Cost:
lHanNich flUnkown | $27,027.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation: .
| 45 ;| A8 '| 10
" Feet  FeetNAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

|Revetment {stone |5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

| | |
Structure Summary :

These structures are the abdﬁﬁéntﬁ at the deer County Iioad bridge over AIIens Harbor (East Side). They are generally in good cdndition but
there is some slumping in the southwest corner.

Condition c Priority M
Rating Fair Rating Moderate Priority
Level of Action Moderate Action Consider for Active Project Improvement
Description Structure is sound but may exhibit minor Listing _
deterioration, section loss, cracking, spalling, Description Inshore Structures with potential for
undermining, and/or scour. Structure adequate Infrastructure Damage and/or Limitc-_:d
to withstand major coastal storm with little to Residential Dwellings ( <1 dwelling impacted /
moderate damage. Actions taken to reinforce 100 feet of shoreline)

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:
|032-12Y1-000-58A-300-PHO3A jpg

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Harwich
Structure ID: |o3z-15r-ooo-oo3—1oo

Key: community-map-block-parcel-structure

Property Owner: Location: Date: _
iILocaI EISaquatucket Harbor | 10/16/2007
Presumed Structure Owner: Based On Comment:

E|Local I

Owner Name: o ~_Earliest Structure Record: Estimated Reconstruction/Repair Cost:
| Harwich || 1968 | $398,475.00

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

I i | AL0 | 11
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:

I I I

Structure Summary :

) This structure is a concrete bulkhead fronting the parking lot th Saquatuckert‘Hérbbr. The concre?e is discolofed but solid. bThere is @ minimum

{of cracking and spalfing evident.

Condition c Priority
Rating Fair Rating
Level of Action Moderate Action

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.

Description

Structure Images: Structure Documents:

Description

[}

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)

[032-15T-000-003-100-PHO1A jpg [UsAcE

|October 196  |Proposed Marina

[|032-1 5T-000-003-100-COE1A

[MA-DCR {September 1 §|Proposed Marina

{032-15T-000-003-100-DCR1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Harwich
Structure ID: |o32-15r-ooo-oo3-zoo

Key: community-map-block-parcel-structure

Property Owner: , Location: Date: -
}l Local ]Saquatucket Harbor il 10/16/2007
Presumed Structure Owner: Based On Comment:
llLocaI ]
Owner Name: ) ) Earliest Structure Record: Estimated Reconstruction/Repair Cost:
[Harwich §|1968 l $197,340.00
Length: Top Elevation: FIRM Map Zone: =~ FIRM Map Elevation:
‘I 260 | | ALO | 11
" 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:
| | |
Structure Summary : ] o — =
This structure is a concrete bukhead on the east side of Saquatucket Harbor. It is aged and discolored. There is some minor cracking and
spalling evident.
Condition c Priority n
Rating Fair Rating Moderate Priority
Level of Action Moderate Action Consider for Active Project Improvement
Description Structure is sound but may exhibit minor Listing
deterioration, section loss, cracking, spalling, Description Inshore Structures with potential for
undermining, and/or scour. Structure adequate Infrastructure Damage and/or Limited
to withstand major coastal storm with little to Residential Dwellings ( <1 dwelling impacted /
moderate damage. Actions taken to reinforce 100 feet of shoreline)
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:
1032-15T-000-003-200-PHO2A jpg [USACE |October 196 WProposed Marina ;’|032-15T-000-003-200-COE2A

|MA-DCR {September 1 {Proposed Marina §032-15T-000-003-200-DCR2A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: fIHanNi_ch. -
Structure ID: 032-15U-000-023-100

Key: community-map-block-parcel-structure

Property Owner: Location: _Dater =~
;|Loca| ;:IWychmere Harbor 1| 10/16/2007
Presumed Structure Owner: Based On Comment:

leocaI |

Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IHanNich | 1961 | $116,972.00
Length:  Top Elevation: FIRM Map Zone: = FIRM Map EIevaIJfon:‘

|

185

1

Feet  Feet NAVD 88

_Primary Type:

|Bulkhead/ Seawall

‘Secondary Type:

| A10 ! 1
Feet NGVD
Primary Material: Primary Height:
{Wood |5 to 10 Feet
Tcondary Material: ISecondary Height:

Structure Summary :

|This structure is a bulkhead at the Wychmere Harbor town pier. The Structure fronts é pé}king lot and'is ad;aoent tovtnwn dockage. ItlS -

weathered but solid.

Condition
Rating

Level of Action
Description

c Priority
Fair Rating
Moderate Action

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.

Description

n

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)

Structure Images:

Structure Documents:

|032-15U-000-023-100-PHO1A jpg

|MA-DCR ilJuIy 1961

|Proposed Harbor 1032-15U-000-023-100-DCR1A

[DEP |September 1

|Plan Accompanying ~ {032-15U-000-023-100-LIC1A

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Harwich
Structure ID: |032-17N3-000-001-100

Key: community-map-block-parcel-structure

Property Owner: _ Location: Date: _ -
||Loca| HRed River Beach ‘| 10/16/2007
Presumed Structure Owner: Based On Comment:

]Local il

Owner Name: ] Earliest Structure Record: Estimated Reconstruction/Repair Cost:
1|HanNich |1953 1 $285,520.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation: SR 1
| 40 | viz | 15
" Feet  Feet NAVD 88 Feet NGVD ,

Primary Type: Primary Material: _Primary Height:

|Groin/ Jetty {Stone |under 5 Feet

Secondary Type: Secondary Material: Secondary Height: . ]

] ! | .

vl !I ]I i

Structure Summary :

These structures are the groin field at Red River Beach. There are 9 groins recorded. The western 8 groins altemate in length with one short
groin between 2 longer ones. There is a terminal groin at the eastern end of the field which is approximately twice the length of the longer

groins. The armor stones on these structures are becoming unraveled.

i
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

|Proposed Beach

|032-17N3-000-001-100-COE1A

|Proposed Groins and  {032-17N3-000-001-100-COE1B

|December 1 |Proposed Shore

J032-17N3-000-001-100-DCR1A

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:
]032-17N3-000-001-100-PHO1A jpg |USACE [July 1953
[USACE |March 1959
IMA—DCR
[MA-DCR [November 1

|Proposed Beach

§|032-1 7N3-000-001-100-DCR1B

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Harwich
Structure ID: !|032-231-000-o18-100

Key: community-map-block-parcel-structure

Property Owner: _ Location: ) Date: B
}ILocal iPIeasant Road Beach 10/16/2007
Presumed Structure Owner: Based On Comment:
f|Loca| |
Owner Name: o ] ) Earliest Structure Record: Estimated Reconstruction/Repair Cost:
§| Harwich |1947 - $12,540.00
i
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation: = g
ﬂ 95 l V13 | 15
Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Groin/ Jetty {Stone jUnder 5 Feet

Secondary Type: Secondary Materiaf: Secondary Height:

| | I

Structure Summary :

| This structure is the groin at Pleasant Road beach. There is some minor slumping of the armor stone evident. The beach is impoun&é‘d-to the

crest on the updrift (west) side while the downdrift side is exposed to the toe.

Condition B Priority |

Rating Good Rating None

Level of Action Minor Action Long Term Planning Considerations
Description Structure observed to exhibit very minor Description No Inshore Structures or Residential Dwelling

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.

Units Present

Structure Images: Structure Documents:

|032-2B1-000-018-100-PHO1A.jpg |[USACE |February 19 [Proposed Stone Jetty [032-2B1-000-018-100-COE1A
[USACE [March 1954  |Proposed Stone |032-2B1-000-018-100-COE1B
[MA-DCR [March 1954  [Proposed Shore {032-2B1-000-018-100-DCR1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Harwich
Structure ID: '|032-2K3-000-00F-100

Key: community-map-block-parcel-structure

Property Owner: _ Location: ~Date:
£| Local §|Grey Neck Road 1| 10/16/2007
Presumed Structure Owner: Based On Comment:
Local - ‘ I '
| ]
Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Han~ich |Unkown $30,030.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 50 | | viz | 13
" 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 [
] I i
Structure Summary :

This structure is a stone revetment at the foot of the dune at Grey Neck Beach. The armor east of the stairé is slumped with emsioﬁ evident

|pehind it. The revetment toe is buried and the dune above is vegetated.

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:
|032-2K3-000-00F-100-PHO1A jpg

]
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant [nfrastructure Damage

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Harwich
Structure ID: |032-4N3-000-OOB-100

Key: community-map-block-parcel-structure

Property Owner: o Location: ~Date: o
il Local lHerring River } 10/16/2007
Presumed Structure Owner: Based On Comment:
§|Loca| |

Owner Name: o o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
1|Harwich Junkown i| $30,030.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
l 50 | | V13 | 12

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 :

These structures are the armored abutments at the Lower County Road bridge over the Herring River (West Side). The riprap is'i'n g:)od
condition. There is some slumping at the southwest comer that has begun to undermine the bridge footing.

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:
]032-4N3-000-00B-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: |Harwich
Structure ID: i|032-4N3-000-OOB-200

Key: community-map-block-parcel-structure

Property Owner: - Location: Date: -
!lLocaI ;IHerring River ﬂ 10/16/2007
Presumed Structure Owner: Based On Comment:
PN - : Ca e ) ;
}ILocaI ;I

Owner Name: o - Earliest Structure Record: Estimated Reconstruction/Repair Cost:
f| Harwich ;IUnkown ; $33,033.00
Length:  Top Elevation: FIRM Map Zone: = FIRM Map Elevation:
‘I 55 | V13 I| 12
" Feet  FeetNAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

|Revetment |Stone |5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

| | |

Structure Summary :

These structures are the annofed abutmenlsvat thé Lower Cbuhty Road bridge over the Herring River (East Side). The n'brap isin gobd

jcondition. There is some minor slumping along the north side.

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 2 major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

Structure Images: Structure Documents:
|032-4N3-000-00B-200-PHO2A 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: [Harwich
Structure ID: |o32-5p4-ooo4mg-1oo

Key: community-map-block-parcel-structure

Property Owner: ~ Location: Date: o o
‘[ILocaI iIEaﬂe Road u 10/16/2007
Presumed Structure Owner: Based On Comment:

— . - e — A - =
1~|Local ll

Owner Name: o S Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|l|Harwich || 1936 ' $11,880.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
gl 90 | vi3 | 13
Feet  Feet NAVD 88 ‘ Feet NGVD |

Primary Type: Primary Material: Primary Height: _

{Groin/ Jetty |Stone {Under 5 Feet

Secondary Type: Secondary Material: Secondary Height:

‘I I
{ j
L il

Structure Summary :

I
|

This structure is a groir{ ét Earle Road Beach. The side slopes and crest are in good condition. The beach is impounded to the groin crest on

the updrift (west) side while the groin is exposed to the toe on the downdrift side.

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.

|
None
Long Term Planning Considerations

No Inshore Structures or Residential Dwelling
Units Present

Structure Images: Structure Documents:
|032-5P4-000-008-100-PHO1A jpg [MA-DCR |August 1936  |Proposed Shore |032-5P4-000-009-100-DCR1A
|[MA-DCR |{November 1 |Proposed Shore |032-5P4-000-009-100-DCR1B

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Harwich
Structure ID: |032-8P1-000-002-100

Key: community-map-block-parcel-structure

FProperty Owner: Location: b
gl.ocal §|Wychmere Harbor ﬂ 10/16/2007
Presumed Structure Owner: Based On Comment:

ﬂLomI ]

‘Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
;|Han~ich é| 1947 $435,435.00

| 1

Length: Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
! 1 |
j 725 | l Vi3 | 14 Eaere Dlh S )

Feet Feet NAVD 88 Feet NGVD

Primary Type: _Primary Material: Primary Height:

|Revetment |Stone |5 to 10 Feet ;

Secondary Type: Secondary Material: Secondary Height: j

| | | '

Structure Summary :

This structure is a stone revetment along the west bank of the entrance to Wychmere Harbor. The stones are almost stacked vertically and the
revetiment abuts a vertical stone wall. The armor stones are cracked and slumped in sections.

Condition c Priority n

Rating Fair Rating Moderate Priority

Level of Action WModerate Action Consider for Active Project Improvement

Description Structure is sound but may exhibit minor Listing _ _
deterioration, section loss, cracking, spalling, Description Inshore Structures with potential for

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:

Infrastructure Damage and/or Limited
Residential Dwellings ( <1 dwelling impacted /
100 feet of shoreline)

[032-8P1-000-002-100-PHOTA jpg [MA-DCR [ouly 1947

|Proposed Channel 1032-8P1-000-002-100-DCR1A

[MA-DCR |March 1956

{Proposed Harbor |032-8P1-000-002-100-DCR1B

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: |Harwich

Structure ID: 1032-8P1-000-002-200H

Key: community-map-block-parcel-structure

Property Owner: Location: Date:

llLocaI !]Wychmere Harbor || 10/16/2007
Presumed Structure Owner: Based On Comment:

ilLocaI [I

Owner Name: - o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IHanNich ]1947 $1,814,240.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
!| 1160 | V13 | 14
" Feet  FeetNAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

|Breakwater {Stone |10 to 15 Feet

Secondary Type: Secondary Material: Secondary Height:

I ‘I II
.

Structure Summary :

This structure is a stone breakwater extending past the entrance to Wychmere Harbor. It is mostly in good condition. .Some sections near the
bend are slumped and the crest is collapsed. Some areas show small displacement of the side slope stones from the crest.

Condition c Priority u

Rating Fair Rating Moderate Priority

Level of Action Moderate Action Consider for Active Project Improvement

Description Structure is sound but may exhibit minor Listing ‘ _
deterioration, section loss, cracking, spalling, Description Inshore Structures with potential for

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:

Infrastructure Damage and/or Limited
Residential Dwellings ( <1 dwelling impacted /
100 feet of shoreline)

[032-8P1-000-002-200-PHO2A jpg
[032-8P1-000-002-200-PHO2B jpg
[032-8P1-000-002-200-PHO2C jpg

[MA-DCR [July 1947

|Proposed Channel  [032-8P1-000-002-200-DCR2A

Prepared By: Bourne Consulting Engineering



MASSACHUSETTS COASTAL INFRASTRUCTURE
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MASSACHUSETTS COASTAL INFRASTRUCTURE
INVENTORY AND ASSESSMENT PROJECT
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Section IV - Harwich

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 Chatham

COMMUNITY DESCRIPTION

The Town of Chatham consists of a land area of 16.43 square miles out of a total area of 24.33 square
miles and had a population of 6,625 in the 2000 census. The Town is located on Cape Cod of
Massachusetts and its location can be seen on this report’s cover. The estimated length of shoreline is 37
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. 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 Chatham, there were 23 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 11 in Section V-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 Chatham

Total Structure Condition Rating

Primary Structure (1) Structures A B C D F Total Length
Bulkhead / Seawall 6 1 5 1360
Revetment 7 2 4 1 1450
Breakwater
Groin / Jetty 3 1 2 1045
Coastal Dune 3 3 210
Coastal Beach 4 4 1610

23 3 17 3 5675

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
Chatham’s case there are a total of 23 structures which would require approximately $ 4.2 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 $ 1.4 million would be required to upgrade the Town’s coastal protection.

_
BCE V-A-1 Town of Chatham



MASSACHUSETTS COASTAL INFRUSTRUTURE

INVENTORY AND ASSESSMENT PROJECT
STRUCTURE REPAIR / RECONSTRUCTION GOST - Town of Chatham

Total Structure Condition Rating
Primary Structure (1) Structures A B [+ D F Total Cost
Bulkhead / Seawall 6 $ 36,210 $ 1,176,437 $ 1,212,647
Revetment 7 $ 63,433 § 233679 $ 262,264 $ 559,376
Breakwater $ -
Groin / Jetty 3 $ 252320 $ 1,140,942 $ 1,393,262
Coastal Dune 3 $ 41,280 $ 41,280
Coastal Beach 4 $ 1,020,096 $ 1,020,096

23 $ - $ 99643 $ 2723812 $ 1,403,206 $ - $ 4,226,661

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 Chatham, the breakdown of structures
by assumed ownership is as follows:

STRUCTURE OWNERSHIP / REPAIR COST - Town of Chatham

Total Structure Condition Rating
Primary Structure (1) Structures A B C D F Total Cost
Town Owned 23 $ 99,643 §$ 2,723,812 $ 1,403,206 $ 4,226,661
Commonwealth of Massachusetts $ -
Federal Government Owned $ -
Unknown Ownership $ -
23 $ - $ 99,643 § 2,723812 $ 1,403,206 $ - $ 4,226,661

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 V-B which contains Structure Assessment Reports for each individual structure found.

SUMMARY

The enclosed reports and associated documents reflects the Town of Chatham’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 V-A-2 Town of Chatham
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MASSACHUSETTS COASTAL INFRASTRUCTURE
INVENTORY AND ASSESSMENT PROJECT

Section V - Chatham

Part B

Structure Assessment Reports
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COASTAL INFRASTRUCTURE INVENTORY
AND ASSESSMENT PROJECT
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COASTAL INFRASTRUCTURE INVENTORY
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CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: {Chatham
Structure ID: 1010—03A-001-015-100

Key: community-map-block-parcel-structure

Property Owner: _ ‘ Location: Date:r ) }
;lLocal ;|Forest Beach 3[ 8/29/2007
Presumed Structure Owner: Based On Comment:

|L|Local J

Owner Name: Earliest Structure Record:

[Chatham | 1546

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

]I 380 | | v8 ;| 16
" Feet  FeetNAVD 88 Feet NGVD
Primary Type: . Primary Material: _ Primary Height:
|Groin/ Jetty |Stone |under 5 Feet
Secondary Type: Secondary Material: Secondary Height:

| | |

Structure Summary :

Estimated Reconstruction/Repair Cost:
' $252,320.00

This is a field of stone groins at Forest Beach. They are low profile groins with wéathered armor. -

Some armor stones have become displaced and there is little interlocking apparent. 14 groins were noted.

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:

]
Low Priority
Future Project Consideration

Inshore Structures Present with Limited
potential for Significant Infrastructure Damage

|Proposed Stone

]010-03A-001-015-100-COE1A

|Proposed Groins and  [010-03A-001-015-100-COE1B

|Proposed Groins and ]010-03A-001-015-100-COE1C

|Proposed Stone

{|01 0-03A-001-015-100-COE1D

|Proposed Shore

[010-03A-001-015-100-COE1E

|Proposed Shore

{010-03A-001-015-100-DCR1A

|Proposed Hurricane ]01 0-03A-001-015-100-DCR1B

|Proposed Shore

f010-03A-001-015-1700-DCR1C

{Proposed Shore

}|01 0-03A-001-015-100-DCR1D

[010-03A-001-015-100-PHOA jpg [USACE [December 1
|USACE [November 1
[USACE |October 195
[USACE [May 1960
[USACE |April 1965
|MA-DCR [August 1946
[MADCR [May 7955
[MA-DCR |August 1957
[MA-DCR {Decemb ert
[MA-DCR |May 1967

{Proposed Shore

ﬂO1 0-03A-001-015-100-DCR1E

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment Town: IChatham ‘

Key: community-map-block-parcel-structure

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Chatham
Structure ID: 1010-04&0%004-100

Key: community-map-block-parcel-structure

Property Owner: Location: _Date:
[Local {Mill Creek ﬂ 8/29/2007
Presumed Structure Owner: Based On Comment:

[Foca I

Owner Name: _Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Chatham ;IUnkown ] $576,576.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 20 | viz | 15

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:

] ] |

Structure Summary :

This structure is the terminal groin on the west side of Mill Creek.‘ Ther'l'a'ndward sectjbn of thestmcbu;e |s parﬁalii/ buﬁed byfhe bé;éh. Annor

stones on the structure have become unraveled.

Condition D
Rating Poor
Level of Action Major

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.

Priority
Rating
Action

Description Description

Structure Images:
|010-04B-004-004-100-PHO1A jpg

Structure Documents:

I
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: IChatharh

Structure Assessment Form Structure ID: [010-048-005-005-100
Key: community-map-block-parcel-structure

FrOpSTly OWIRE. , , Location: . Date:

|| Local fIMiII Creek i| 8/29/2007
Presumed Structure Owner: Based On Comment:

‘ﬂl.ocal ]

Owner Name: ] 7 Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IChatham lUnkown | $564,366.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
Ll 425 ] | Vi3 i| 15

Feet  Feet NAVD 88 ' Feet NGVD

Primary Type: Primary Material: Primary Height:

{Groin/ Jetty {Stone {Under 5 Feet

Secondary Type: Secondary Material: ‘Secondary Height:

| |

Structure Summary :

This structure is a stone jetty on the east side of Mill Creek. The section nearest the shoreline is unraveled and mostly submerged. The armor
on the unraveled portion near the shoreline is being flanked. The outer section is also unraveled but sits higher in the water.

Condition D Priority Il

Rating Poor Rating Low Priority

Level of Action Major Action Future Project Consideration

Description Structure exhibits advanced levels of Description Inshore Structures Present with Limited
deterioration, section loss, cracking, spalling, potential for Significant Infrastructure Damage

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 coastai 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:
{010-04B-005-005-100-PHO1A.jpg

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Chatham

Structure ID: ‘|o1o-05&006-14[\-ioo

Key: community-map-block-parcel-structure

Property Owner: Location:

Date: _

uLocal ' 1Cock|e Cove

Presumed Structure Owner: Based On Comment:

i ~ 8/29/2007

ﬂ'u;eai 3 ;|

Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
“Chatham ;]1955 ; $506,880.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:

| 800 l vis | 16

" 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:

i [ \

,| [l il

Structure Summary :

|This structure is the Cockle Covévbeach noﬁfishmeht; The béath is in good condition, showing no eroéive hot spots or other Iésues.‘ ‘A tybical

beach profile is evident. The backing dune shows a small scarp at the toe.

Condition c Priority I

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 2 major coastal
storm. Actions taken to provide addition
material for full protection and extended life.

potential for Significant Infrastructure Damage

Structure Images: Structure Documents:

[010-05B-000-14A-T00-PHO1A jpg [MA-DCR [May 1955

|Proposed Hurricane ~ {010-05B-000-14A-100-DCR1A

[DEP |January 7, 2

|Cockle Cove Beach ;|01 0-05B-000-14A-100-LIC1A

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: {Chatham
Structure ID: |010-093-031-014-100

Key: community-map-block-parcel-structure

Property Owner: Location: Date: » ‘
|Local [Bam Hill Road | 8/29/2007
Presumed Structure Owner: Based On Comment:

|Local |

Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IChatham ;| 1986 I $156,750.00
Length: _Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
] 190 | | A7 | 8
© Feet  Feet NAVD 88 Feet NGVD

Primary Type: _Primary Material: _Primary Height:

|Bulkhead/ Seawall |Steel 15 to 10 Feet

‘Secondary Type: Secondary Material: Secondary Height:

I I I

Structure Summary :

|This structure is a bulkhead at Barn Hill Road boat ramp. It is a steel sheetpile with timber caps. Both components show aging.

Condition c Priority I
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, potential for Significant Infrastructure Damage
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:
|010-09B-031-014-100-PHO1A jpg |USACE |November 1 |To Construct {|010-093-031-014-100-COE1A
|DEP [November 1 |Plan Accompanying  [010-09B-031-014-100-LIC1A
|DEP [January 26, |Construct a Bulkhead i|010-098-031-014-100-LIC1B

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Chatham

Structure ID: ‘010-093-'03'17614200

Key: community-map-block-parcel-structure

Property Owner: Location:

Date:

;|Locél' ' §|Bam Hill Road

Presumed Structure Owner: Based On Comment:

{ ~ 8/29/2007

;ILocali N ) T I
: 3

Owner Name: i 3 o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Chatham 1Unkown E $10,811.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:

;I 90 | | A7 | 8

© 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 I i
|

Structure Summary :

This structure is a riprap slope adjacent to the Barn Hill boat ramp. The stone is weathered but solid. The side slopes are in good cohdiu‘on. -

Vegetation is growing out along cap and between stones.

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

potential for Significant Infrastructure Damage

life of structure.
Structure Images: Structure Documents:
|010-09B-031-014-200-PHO2A jpg [DEP {January 26,

[Accompanying ]010-09B-031-014-200-LIC2A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Chatham
Structure ID: ,I010-11J-006—006-100

Key: community-map-block-parcel-structure

PropertyOwner: , Location: i Date: =
ﬂ Local ‘I Ryder Cove Road il 8/29/2007
Presumed Structure Owner: Based On Comment:
ﬂLocal |
Owner Name: ) o _ Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IChatham ;|1986 i $96,466.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
[ 1o | A | 1
Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Bulkhead/ Seawall {Wood |10 to 15 Feet

‘Secondary Type: Secondary Material: Secondary Height:

I 1 I

Structure Summary :

This structure is a timber bulkhéad Iocatéd Vét the end"d-f”Ryder Cdve Roéd; The bulkhééd is solvid but weathered with some cracking ét the vcrést.

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

deterioration, section loss, cracking, spalling, Description

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:

[}

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)

|010-11J-006-006-100-PHO1A jpg IUSACE INovember 1

[To Construct

|010-11J-006-006-100-COE1A

[DEP {November 1

|Plan Accompanying

|010-11J-006-006-100-LIC1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment ‘ Town: |Chathar“r-|" )
Structure Assessment Form

Key: community-map-block-parcel-structure

Property Owner: ‘ Location: Date: - )
;lLocal ‘ jChampIain Road ;I 8/29/2007
Presumed Structure Owner: Based On Comment:

[tocai i

Owner Name: B e o o Earfiest Structure Record: Estimated Reconstruction/Repair Cost:
wChatham 1Unkown $36,210.00

L k .
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
;| 170 | vi2 5] 13
!

Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

[Bulkhead/ Seawall |steel |5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

| Coastal Dune |Sand ]IS to 10 Feet

Structure Summary :

This structure is a sheetpile at the bend in Champlain Road thvat is fronted by earth/dune. The cap of the sheetpile is visible while the rest of the
| wall is buried in the bank and covered in vegetation. There are fiber rolls at the base that are becoming exposed.

Condition B Priority v

Rating Good Rating High Priority

Level of Action Minor Action Consider for Next Project Construction Listing

Description Structure observed to exhibit very minor Description High Value Inshore Structures with Potential
problems, superficial in nature. Minor erosion for Infrastructure Damage and/or Moderate
to landform is present. Structure / landform Density Residential Dwellings ( 1-10 dwellings
adequate to provide protection from a major impacted / 100 feet of shoreline)

coastal storm with no damage. Actions taken
to prevent / limit future deterioration and extend
life of structure.

Structure Images: Structure Documents:
{010-12A-005-009-100-PHO1A jpg

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment , Town: |Chatham
Structure Assessment Form Structure ID: [010-13A-002-024-100

Key: community-map-block-parcel-structure

Property Owner: _ Location: Date: _ )
|| Local ;|Stage Harbor Road “ 8/29/2007
Presumed Structure Owner: Based On Comment:
!ILocaI :I

Owner Name: ) ) Earliest Structure Record: Estimated Reconstruction/Repair Cost:
lChatham |1992 $183,361.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
R l vi2 | 12
" Feet  FeetNAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Bulkhead/ Seawall fwood 15 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

I | i

Structure Summary :

This structure is a timber bulkhead fronting a parking lot for a boat ramp. The structure is solid but weathered. The cap of the wall is loose in
sections.

Condition c Priority 1t
Rating Fair Rating Moderate Priority
Level of Action Moderate Action Consider for Active Project Improvement
Description Structure is sound but may exhibit minor Listing
deterioration, section loss, cracking, spalling, Description Inshore Structures with potential for
undermining, and/or scour. Structure adequate Infrastructure Damage and/or Limited
to withstand major coastal storm with little to Residential Dwellings ( <1 dwelling impacted /
moderate damage. Actions taken to reinforce 100 feet of shoreline)
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:
|010-13A-002-024-100-PHO1A jpg ]DEP IOCtober 199 |Plan Accompanying §|01 0-13A-002-024-100-LIC1A
|DEP [September 1 [Plan Accompanying  [010-13A-002-024-100-LIC1B

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Chatham B
Structure ID: :|010-13M-046-01A-100

Key: community-map-block-parcel-structure

Property Owner: ‘ ~ Location: Date: 7 o
_ILocal ;IStrong Island Road ; 8/29/2007
Presumed Structure Owner: Based On Comment:
1Loca| |

Owner Name: o ~ Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Chatham IUnkown $11,900.00
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 50 | vi6 | 14
" 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:

1 | I

Structure Summary :

This structure is a nourishment located at the end of Strong Island Road. The dune is fronting a small parking lot and functioning well Thérré- |s

no evidence of the fiber roll reported beneath dune.

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

deterioration, section loss, cracking, spalling, Description

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:
|010-13M-046-01A-100-PHO1A jpg

mn

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: [Chatham
Structure ID: 1010—14A—11A—093-100

Key: community-map-block-parcel-structure

Property Owner: Location: , Date:.
"Local iBridge Street u 8/29/2007
Presumed Structure Owner: Based On Comment:
{Local
Jlo !I
Owner Name: ) o , Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Chatham |Unkown II $27,027.00
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 45 l A9 | 10
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 :
This structure is the armored abutment on the east side of the Bridge Street bridge. There are some displaced stones but they are generally in
{good condition.
Condition c Priority i}
Rating Fair Rating Moderate Priority
Level of Action Moderate Action Consider for Active Project Improvement
Description Structure is sound but may exhibit minor Listing .
deterioration, section loss, cracking, spalling, Description Inshore Structures with potential for
undemining, and/or scour. Structure adequate Infrastructure Damage and/or Limited
to withstand major coastal storm with little to Residential Dwellings ( <1 dwelling impacted /
moderate damage. Actions taken to reinforce 100 feet of shoreline)
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:

[010-12A-11A-093-100-PHOTA jpg

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: ,|Chathan_1_»_m )
Structure ID: 1010—14A—11A-o93-zoo

Key: community-map-block-parcel-structure

Property Owner: , Location: Date: _ )
ﬂLowl .I Bridge Street “ 8/29/2007
Presumed Structure Owner: Based On Comment:

ﬂLocaI 1

L

Owner Name: - o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
JIChatham ;lUnkown | $27,027.00
Length:  Top Elevation: FIRM Map Zone: =~ FIRM Map Elevation:
I 45 | A | 10
 Feet  Feet NAVD 88 Feet NGVD

Primary Type: _ Primary Material: _Primary Height:

{Revetment {Stone 15 to 10 Feet

Secondary Type: Secondary Material: Secondary Height:

| | 1
b i i

Structure Summary :

generally in good condition.

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.

These structures are the armored abutrﬁehls on the west side of the Bridgé Sfreet bridge. There are some diéplaced armor stones but they are

Description

m

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)

Structure Images:
|010-14A-11A-093-200-PHO2A jpg

Structure Documents:

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Chatham
Structure ID: |010-14D-000-0C1-100

Key: community-map-block-parcel-structure

Property Owner: 7 Location: Date: v
iILocaI ;|0yster Pond i| 8/29/2007
Presumed Structure Owner: Based On Comment:
| !
JLoca |
Owner Name: B - Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IChatham §|Unkown | $164,736.00
Length:  Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
‘l 260 | | A7 | 8 gt
Feet Feet NAVD 88 Feet NGVD : _ﬂ
Primary Type: Primary Material: Primary Height: {
{Coastal Beach Jsand |5 to 10 Feet .
_Secondary Type: Secondary Material: Secondary Height: i
I | i S
Structure Summary :

This structure is a beach fill Ibééted af thé éést end of dystér Pond on the west side of Stage Harbor Road. The beach is in good condifién but

{the elevation is somewhat fow. A typical beach profile is evident.

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

deterioration, section loss, cracking, spalling, Description

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:
|010-14D-000-0C1-100-PHO1A jpg

]

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: [Chatham
Structure ID: |010-15K-018-D11-100

Key: community-map-block-parcel-structure

Property Owner: _ ; 'Location: Date:
gLocal 1Cotchpinicut Road !l 8/29/2007
Presumed Structure Owner: Based On Comment:

1|Local il

Owner Name: ) o s = Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Chatham [unkown | $5,580.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
[| 60 | l vi3 | 14
" Feet  Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

{Coastal Dune {Sand |Under 5 Feet

Secondary Type: Secondary Material: Secondary Height:

1 1 1

Structure Summary :

This structure is a nourishmeht Ioéaf;:a Vét the end Vof édfmpinicut Road. The dune elevation is becoming depleted. The beach is showing a

(|typical profile shape.

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:
]010-15K-018-D11-100-PHO1A.jpg

]
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: .lChatharﬁ

Structure Assessment Form Structure ID: |[010-16E-013-0F2-100
Key: community-map-block-parcel-structure

Property Owner: - 'Location: ‘ - Date: N )
!Local iJcmrm Landing “ 8/29/2007
Presumed Structure Owner: Based On Comment:

llLocaI l

Owner Name: ) Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Chatham jIUnkown | $126,720.00
Length:  Top Elevation: FIRM Map Zone: =~ FIRM Map Elevation:
4| 200 | vi3 ;| 13
 Feet  Feet NAVD 88 " Feet NGVD

_Primary Type: Primary Material: Primary Height:

JCoastal Beach {Sand |5 to 10 Feet

Secondary Type: Secondary Material: Secondary Height: .f

- Lo
g

I i i

-
o

Structure Summary : B
This structure is a nourishment at Claflin Landing. The beach and dune elevation are somewhat depressed. There is no beach grass on dune

area. A typical beach profile is evident.

Condition c Priority Il

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, potential for Significant Infrastructure Damage

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:
|010-16E-013-0F2-100-PHO1A jpg

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Chatham

Structure ID: go1o-16F-15&0A§-1od '

Key: community-map-block-parcel-structure

Property Owner: Location:

Date:

fILocaI {ITown Fish Pier

Presumed Structure Owner: Based On Comment:

l T 8/29/2007

'lLocal' -
Owner Name: B ] Earliest Structure Record:
|Chatham |1965

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

i| 485 | A9 | 12
Feet Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
|Revetment |Stone JUnder 5 Feet
Secondary Type: Secondary Material: Secondary Height:
! | l
Structure Summary :

Estimated Reconstruction/Repair Cost:

| $161,330.00

This structure is a stone revetment running north of the Fish Pier. The crest and sideslopes are level. The toe is starting to become unraveled

at the southern end. Some armor stones have become displaced.

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,
undemining, 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:

I\
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)

|010-16F-15B-0A9-100-PHO1A.jpg IMA-DCR

[August 1965  |Proposed Shore

[010-16F-15B-0A9-100-DCR1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: |Chatham
Structure ID: |010-16F-PIER-005-100

Key: community-map-block-parcel-structure

Property Owner: Location: Date: , v
iILocaI ElTown Fish Pier ! 8/29/2007
| ! !
Presumed Structure Owner: Based On Comment:
[lLocal fl
Owner Name: Earliest Structure Record: Estimated Reconstruction/Repair Cost:
'IChatham | 1967 ] $451,440.00
Length:  Top Elevation: FIRM Map Zone: = FIRM Map Elevation:
| 360 { vi3 | 13
" Feet  Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
{Bulkhead/ Seawall |Steel |10 to 15 Feet
Secondary Type: Secondary Material: Secondary Height:
I | I
Structure Summary :
This structure is a bulkhead fronting the Fish Pier. The bulkhead is a steel sheetpile with concrete cap and fronted by timber whaling. It was
installed in 1998.
Condition c Priority v
Rating Fair Rating High Priority
Level of Action Moderate Action Consider for Next Project Construction Listing
Description Structure is sound but may exhibit minor Description High Value Inshore Structures with Potential
deterioration, section loss, cracking, spalling, for Infrastructure Damage and/or Moderate
undermining, and/or scour. Structure adequate Density Residential Dwellings ( 1-10 dwellings
to withstand major coastal storm with little to impacted / 100 feet of shoreline)
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:
|010-16F-PIER-005-100-PHO1A jpg |USACE |October 196 |Proposed Bulkhead, j|010-16F-PIER-005-100-COE1A
[DEP [Aprit 1979 |Plan Accompanying  {010-16F-PIER-005-100-LICTA
|DEP |October 198 |Plan Accompanying j010-16F-PIER-005-100-LIC1B
|DEP [January 196  [Plan Accompanying  [010-16F-PIER-005-100-LIC1C
|DEP |April 1996 ]PIan Accompanying  010-16F-PIER-005-100-LIC1D
[DEP |April 1945 |Plan Accompanying  [010-16F-PIER-005-100-LIC1E

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment : Town: ElChathan; '

Key: community-map-block-parcel-structure

Property Owner: Location: B Date: ‘ _
1|Loca| ‘;ITown Fish Pier “ 8/29/2007
Presumed Structure Owner: Based On Comment:

R e — X = _—ww e . = —
JLocal |

Owner Name: o . [Earliest Structure Record: Estimated Reconstruction/Repair Cost:
IChatham ]1949 | $288,420.00
Length: Top Elevation: FIRM Map Zone: ~ FIRM Map Elevation:
] 230 | vi3 1 13

Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

fBulkhead/ Seawall {Concrete |10 to 15 Feet

Secondary Type: Secondary Material: Secondary Height:

I %I I
Structure Summary :

This structure is a bulkhead §duth of the Fish Pier. There has been repair tb 'thewsheetpile and an}:hors and new tiebacks. The bulhéad was
repaired in 1999-2000.

Condition c Priority v

Rating Fair Rating High Priority

Level of Action Moderate Action Consider for Next Project Construction Listing

Description Structure is sound but may exhibit minor Description High Value Inshore Structures with Potential
deterioration, section loss, cracking, spalling, for Infrastructure Damage and/or Moderate
undermining, and/or scour. Structure adequate Density Residential Dwellings ( 1-10 dwellings
to withstand major coastal storm with little to impacted / 100 feet of shoreline)

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:

|010-16F-PIER-005-200-PHO2A. jpg |USACE [November 1 [To Build and Maintain §010-16F-PIER-005-200-COE2A
JUSACE {July 1956 |Proposed Riprap, ]010-16F-PIER-005-200-COE2B
[USACE {January 197 [To installa Sheet  {010-16F-PIER-005-200-COE2C
[DEP |April 1979 |Plan Accompanying  |010-16F-PIER-005-200-LIC2A
|DEP {October 26,  [Plan Accompanying  010-16F-PIER-005-200-LIC2B
[DEP [October 1,1 [Plan Accompnaying  [010-16F-PIER-005-200-LIC2C
|DEP .‘|September 2 |Plan Accompanying  {010-16F-PIER-005-200-LIC2D

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment . Town: |Chathan'>|‘
structure Assessment Form Structure ID: IOIO-lGF-PIEh—bag-ZOO 9

Key: community-map-block-parcel-structure

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Chatham
Structure ID: |010-16F-PIER-005-300

Key: community-map-block-parcel-structure

Property Owner: » _ Location: Date: B
ILocal ‘iITown Fish Pier | 8/29/2007
Presumed SU'ucture Owner: Based On Comment:

ILocaI 5|

Owner Name: B ___Earliest Structure Record: Estimated Reconstruction/Repair Cost:
!Chatham '| 1956 | $18,295.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
|| 55 i V13 [ 13

Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material: Primary Height:

|Revetment |Stone |under 5 Feet

Secondary Type: Secondary Material: Secondary Height:

i 1 I

Structure Summary :

{This structure is a stone revetment at the south end of the Fish Pier. It is composed of dumped armor stone which lies along the south 5|de of

|the bulkhead. There is no appreciable interlocking between stones.

Condition c Priority in

Rating Fair Rating Moderate Priority

Level of Action Moderate Action Cpqsider for Active Project Improvement

Description Structure is sound but may exhibit minor Listing _ _
deterioration, section loss, cracking, spalling, Description Inshore Structures with potential for

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.

Infrastructure Damage and/or Limited
Residential Dwellings ( <1 dwelling impacted /
100 feet of shoreline)

{Proposed Riprap, J010-16F-PIER-005-300-COE3A

Structure Images: Structure Documents:
|010-16F-PIER-005-300-PHO3A jpg |USACE [July 1956
|DEP {October 1, 1

|Accompanying 1010-16F-PIER-005-300-LIC3A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: [Chatham
Structure ID: ,|o1(y17s-0004175-1oo

Key: community-map-block-parcel-structure

Property Owner: Location: Date: ,
HLocaI iIChatham Light || 8/29/2007
Presumed Structure Owner: Based On Comment:

!ILocal ]

Owner Name: o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
'|Chatham ||1991 | $262,264.00
Length:  Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
] 395 | | V13 | 15

Feet  Feet NAVD 88 ' Feet NGVD

Primary Type: Primary Material: Primary Height: i |
[Revetment |Stone |under 5 Feet G 4 i

Secondary Type: Secondary Material: Secondary Height: ¥ W, .

| | | N |

I I i g e |
‘Structure Summary :

{This structure is a revetment fronting the parking Ioi at the Chathém Lighmouée; There is armodérate dune in frdnf of the majority of Ehe
structure. The dune fronting and backing the revetment is heavily vegetated with beach grass. The armor stone in the center section is mostly

|unraveled.
Condition D Priority
Rating Poor Rating
Level of Action Major Action
Description 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.

Description

v
High Priority
Consider for Next Praject 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)

Structure Images: Structure Documents:

[010-17B-000-075-100-PHO1A. jpg [USACE [November 1

[Pian and Details of  |010-17B-000-075-100-COE1A

|DEP [November 1

{Pian Accompanying  [010-17B-000-075-100-LIC1A

Prepared By: Bourne Consulting Engineering




CZM Coastal Infrastructure Inventory and Assessment
Structure Assessment Form

Town: {Chatham
Structure ID: |010-17C-010-027—100

Key: community-map-block-parcel-structure

Property Owner: Location: ~ Date: ‘
Ji||.aca| %lAndrew Harding Lane } 8/29/2007
Presumed Structure Owner: Based On Comment:

Local !

JLoca |

Owner Name: o Earliest Structure Record: Estimated Reconstruction/Repair Cost:
1|Chatham iLIUnkown ; $221,760.00
Lgngﬂ]; ~ Top 'Ele_vation; FIRM Map Zone:  FIRM Map Elevation
| 350 | | vi3 | 15

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:

I | I

Structure Summary :

This structure is a beach noﬁrishmeﬁf attheend 6f Andre}nl.;iva;ding Lane. The beach and dune are in good c_on_diﬁon. There is a small scarp at

the toe of the dune. A normal beach profiile has developed.

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

deterioration, section loss, cracking, spalling, Description

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:
|010-17C-010-027-100-PHOA jpg

1]

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: [Chatham
Structure ID: |01o-17c-034—o1s-1oo

Key: community-map-block-parcel-structure

Property Owner: ‘ Location: Date:
| Local %lAndrew Harding Beach [| 8/29/2007
Presumed Structure Owner: Based On Comment:
ILocaI q
Owner Name: - - Earliest Structure Record: Estimated Reconstruction/Repair Cost:
|Chatham lUnkown l $52,622.00
Length: Top Elevation: FIRM Map Zone:  FIRM Map Elevation:
| 3% | viz | 15
" Feet  Feet NAVD 88 Feet NGVD
Primary Type: Primary Material: Primary Height:
[Revetment |Stone |10 to 15 Feet
_Secondary Type: Secondary Material: Secondary Height:

! 1 1

Structure Summary :

{This structure is a stone revéfrnent from thé en& Vovf-Hc;Iwgymétreet south to Andrew Harding Beach. The crest and side slope are in gdbd shapé.‘-

There is some shifting of armor at the face and loss of crest elevation.

Condition B Priority v

Rating Good Rating High Priority

Level of Action Minor Action Consider for Next Project Construction Listing
Description Structure observed to exhibit very minor Description High Value Inshore Structures with Potential

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:

for Infrastructure Damage and/or Moderate
Density Residential Dwellings ( 1-10 dwellings
impacted / 100 feet of shoreline)

[010-17C-034-018-100-PHO1A jpg [DEP [January 26,

[Plan to Accompany  {010-17C-034-018-100-LIC1A

Prepared By: Bourne Consulting Engineering



CZM Coastal Infrastructure Inventory and Assessment

Structure Assessment Form

Town: |Chatham

Structure ID: ‘|o1o-17J-002-o11-1oo

Key: community-map-block-parcel-structure

'l ll
i L

Property Owner: v Location: Date: o
Local |Scatteree Beach : 8/29/2007
Presumed Structure Owner: Based On Comment:

= — . — — —
| ;I

Owner Name: ~__ Earliest Structure Record: Estimated Reconstruction/Repair Cost:
1Chatham :|Unkown | $23,800.00
Length:  Top Elevation: FIRM Map Zone: = FIRM Map Elevation:
ﬂ 100 | v13 | 14

Feet Feet NAVD 88 Feet NGVD

Primary Type: Primary Material:  Primary Height: Y .' |

|Coastal Dune |sand {5 to 10 Feet : 5

Secondary Type: Secondary Material: ‘Secondary Height: [ : ‘ . S ]

Structure Summary :

{reported beneath the dune. The beach is showing a standard profile shape.

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

deterioration, section loss, cracking, spalling, Description

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:
{010-17J-002-011-100-PHO1A jpg

This structure is a nourishmérif Idéatéd atScatteree Beach ‘;I;he-‘dune is in good condition. There is no evidence of the Jersey Barriers that are

]

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
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Massachusetts Coastal Infrastructure and Assessment
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1 Town of vChatham
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MASSACHUSETTS COASTAL INFRASTRUCTURE
INVENTORY AND ASSESSMENT PROJECT
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Section V - Chatham

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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