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Introduction 
 
Many types of structures exist along the coast of Massachusetts to stabilize the 
shoreline and protect buildings and infrastructure constructed prior to coastal 
management policies and regulations.  Management of coastal structures built 
prior to 1978 to protect public and private development in dynamic coastal areas 
challenges the Commonwealth, municipalities, and individuals.  To address 
coastal structures either owned or managed by the Commonwealth, a 
comprehensive inventory was conducted and reports are being finalized.  The 
inventory will provide critical information required to develop a management 
plan for these structures.  Given current rates of sea-level rise and potential 
acceleration, management of coastal structures will become even more critical in 
the future.   
 

Inventory 
 
A state commission tasked with addressing coastal hazards conducted an 
inventory of shoreline stabilization structures including their ability to resist 
major coastal storms and prevent damage due to flooding and erosion (Coastal 
Hazards Commission, 2007).  The inventory was initiated along the South Shore 
from Hingham to Plymouth in 2006 and then expanded to the remaining coastal 
regions in 2007.  The objectives of the inventory were to: 
 

1. Catalog and assess the condition of coastal structures owned 
by the Commonwealth, maintained by the Commonwealth, 
and/or otherwise the responsibility of the Commonwealth 
using a standard methodology; and 

 
2. Develop a working database of coastal structures information, 

with appropriate Geographic Information System (GIS) 
shapefiles, which can be used by the Commonwealth to plan 
and budget for maintenance, repair, and/or reconstruction 
needs. 

 
The first stage of the inventory included a search of state and local records to 
identify, record, and describe potential state and municipal-owned coastal 
structures.  Coastal structures encompassed hard or man-made structures 
including seawalls, revetments, bulkheads, groins, jetties, breakwaters, and dikes 

235

21st  International Conference of The Coastal Society



or levees that are designed to control coastal hazards by preventing erosion and 
flooding from damaging property.  Soft or natural landforms including beaches, 
dunes, and coastal banks that are managed to provide protection and minimize 
potential damage to property were also considered structures for this inventory.  
Civil engineers then performed initial condition surveys and, based on visual 
inspections, described and assessed the general condition of each structure.  The 
visual inspections resulted in the rating of each structure according to its 
condition using a letter system (Table 1).  Each structure was also assigned a 
priority rating based on its condition and ability to protect buildings from coastal 
hazards (Table 2).  The capacity of the shoreline stabilization structure to protect 
infrastructure, such as roads and utilities, was not considered in the analysis due 
to time and resource constraints.  Geographically referenced digital photographs 
were taken of each structure to supplement the inspections.  Database attributes 
include: 
 

1. Structure number, 
2. Property ownership, 
3. Structure ownership, 
4. Basis of ownership, 
5. Structure owner’s name, 
6. Earliest structure record, 
7. Primary/secondary 

structure, 
8. Structure type, 
9. Structure material, 
10. Structure height, 
11. Structure condition, 

12. Priority rating, 
13. Structure repair/ 

reconstruction cost, 
14. Structure length, 
15. Structure elevation, 
16. FEMA zone and elevation, 
17. Structure comments, 
18. Photographs, 
19. Town documents, 
20. State documents, 
21. State licenses, and 
22. Permits. 

 
The final reports, database, and shapefiles will prove invaluable to the 
development of a statewide management plan including options for 
maintenance, repair, reconstruction, and possible removal of some coastal 
structures where no landward buildings or infrastructure are present. 
 

South Shore Findings 
 
Along the South Shore of Massachusetts, 312 publicly-owned coastal structures 
were assessed.  Structures include bulkheads, seawalls, revetments, groins, 
jetties, and breakwaters.  Bulkheads and seawalls are the most abundant (57%) 
types of structures on the South Shore.  The condition of the structures ranged 
from excellent (A) to critical (F), but the majority of the structures were either in 
good (B) or fair (C) condition.  Overall, approximately half of the structures on 
the South Shore are stable and the other half need moderate to immediate repair.   
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Table 1.  Rating system for the condition of coastal structures (modified after 
Bourne Consulting Engineering, 2007). 

Condition Definition Action 
Required 

A Excellent Structure is like new and expected to withstand 
major coastal storm without damage.  Landform 
(beach, dune, or bank) is stable and will provide 
adequate protection from major coastal storm. 

None 

B Good Structure exhibits very minor problems, superficial 
in nature.  Minor erosion to landform is present.  
Structure and landform are adequate to provide 
protection from a major coastal storm with no 
damage.  Actions could be taken to prevent or limit 
future deterioration and extend life of structure. 

Minor 

C Fair Structure is sound, but may exhibit minor 
deterioration, section loss, cracking, spalling, 
undermining, and/or scour.  Structure is adequate to 
withstand major coastal storm with little to moderate 
damage.  Actions should be taken to reinforce 
structure to provide full protection from major 
coastal storm and to extend 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 
should be taken to provide additional material for full 
protection and extended life. 

Moderate 

D Poor Structure exhibits advanced levels of deterioration, 
section loss, cracking, spalling, undermining, and/or 
scour.  Structure should be monitored until repairs or 
reconstruction can be initiated.  Reconstruction is 
required to regain full capacity of structure to resist a 
major coastal storm.  Landform is eroded and its 
stability is threatened.  Landform is not adequate to 
provide protection during major coastal storm.  
Actions to recreate landform to provide full 
protection from a major coastal storm are required. 

Major 

F Critical Structure exhibits critical levels of deterioration, 
section loss, cracking, spalling, undermining, and/or 
scour.  Structure provides little or no protection from 
a major coastal storm.  Complete reconstruction of 
the structure is necessary to regain full protective 
capacity.  Landform is eroded and integrity is lost.  
Landform stability is severely compromised, rate of 
erosion or material loss may be increasing, and 
landform does not provide adequate protection from 
a major coastal storm.  Actions to recreate landform 
to provide full protection from a major coastal storm 
are required.  Conditions of structure and landform 
may warrant emergency stabilization as failure may 
result in potential loss of property and/or life. 

Immediate 
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Table 2.  Rating system for the prioritization of coastal structure repair 
(modified after Bourne Consulting Engineering, 2007). 

Priority  Definition Action 
Required 

I None No landward structures or residential 
dwelling units present. 

Consider long-
term planning 

II Low 
Priority 

Landward structures present with limited 
potential for significant infrastructure 
damage. 

Consider for 
future project 

III Moderate 
Priority 

Landward structures present with potential 
for infrastructure damage and/or limited 
residential dwellings (<1 dwelling 
impacted/100 feet of shoreline). 

Consider for 
active project 

IV High 
Priority 

High-value landward structures present with 
potential for infrastructure damages and/or 
moderate density residential dwellings (1-10 
dwellings impacted/100 feet of shoreline). 

Consider for 
next project 

V Immediate/ 
Highest 
Priority 

Critical landward structures present with 
potential for infrastructure damage and/or 
high-density residential dwellings.  
Conditions of structure may warrant 
emergency stabilization as failure may result 
in potential loss of property and/or life (>10 
dwellings impacted/100 feet of shoreline). 

Consider for 
immediate 
action due to 
public safety 
and welfare 
issues 
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