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Environmental Notification Form 

For Office Use Only 

EEA#:                               
MEPA Analyst: 

 
The information requested on this form must be completed in order to submit a document 
electronically for review under the Massachusetts Environmental Policy Act, 301 CMR 11.00. 
 

Project Name: West Beach Berm Nourishment 
Street Address: West Rodney French Boulevard, New Bedford 

Municipality: The City of New Bedford Watershed: Buzzards Bay 

Universal Transverse Mercator Coordinates: 
340427.30E 4607550.84N 19T 

Latitude: 41.603652 
Longitude: -70.914975 

Estimated commencement date: Fall 2020 Estimated completion date: 6 months 

Project Type: Beach Nourishment with Groins Status of project design:   75 %complete 

Proponent: New Bedford Department of Public Infrastructure 
Street Address: 1105 Shawmut Ave 

Municipality: New Bedford State: MA Zip Code: 02740 

Name of Contact Person: John Ramsey 

Firm/Agency: Applied Coastal Street Address: 766 Falmouth Rd, Ste A-1 

Municipality: Mashpee State: MA Zip Code: 02649 

Phone: 508-539-3737 Fax: 508-539-3739 E-mail: jramsey@appliedcoastal.com 
Does this project meet or exceed a mandatory EIR threshold (see 301 CMR 11.03)? 

Yes  No 
 
If this is an Expanded Environmental Notification Form (ENF) (see 301 CMR 11.05(7)) or a Notice of 
Project Change (NPC), are you requesting: 
 
a Single EIR? (see 301 CMR 11.06(8))   Yes  No 
a Special Review Procedure? (see 301CMR 11.09) Yes  No 
a Waiver of mandatory EIR? (see 301 CMR 11.11) Yes  No 
a Phase I Waiver? (see 301 CMR 11.11)  Yes  No 
(Note: Greenhouse Gas Emissions analysis must be included in the Expanded ENF.) 
 
Which MEPA review threshold(s) does the project meet or exceed (see 301 CMR 11.03)? 
301 CMR 11.03(2)(b)(1) Alteration of designated significant habitat 
301 CMR 11.03(3)(b)(1)(a) Alteration of a coastal dune, barrier beach, or coastal bank 
301 CMR 11.03(3)(b)(1)(e) New fill in a velocity zone or regulatory floodway 
301 CMR 11.03(3)(b)(1)(f) Alteration of one half or more acres of other wetland resource areas 
301 CMR 11.03(3)(b)(6) Construction, reconstruction or expansion of an existing solid fill structure 
of 1,000 or more sf 
 
Which State Agency Permits will the project require? 
MGL Chapter 91 – Waterways License/Permit from Massachusetts DEP 
401 Water Quality Certification from Massachusetts DEP 
Coastal Zone Management Act – MA Coastal Zone Consistency Certification from the MA Office 
of Coastal Zone Management 
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Massachusetts Wetland Protection Act – Order of Conditions from New Bedford Conservation 
Commission 

Massachusetts Endangered Species Act (MESA) Permit with the Massachusetts Division of Fisheries 
& Wildlife, Natural Heritage & Endangered Species Program 

 
Identify any financial assistance or land transfer from an Agency of the Commonwealth, including 
the Agency name and the amount of funding or land area in acres:  
TBD 

 

 
Summary of Project Size & 
Environmental Impacts 

Existing Change Total 

 LAND 
Total site acreage 22.1 ac 0 22.1 ac 
New acres of land altered   6.88 ac 6.88 ac 
Acres of impervious area 0 0 0 
Square feet of new bordering vegetated 
wetlands alteration 

 0 0 

Square feet of new other wetland 
alteration 

 

 
299,481 ft2 299,481 ft2 

Acres of new non-water dependent use 
of tidelands or waterways 

 0 ac 0 ac 

STRUCTURES 
Gross square footage 0 0 0 
Number of housing units 0 0 0 
Maximum height (feet) 0 0 0 

TRANSPORTATION 
Vehicle trips per day 0 0 0 
Parking spaces 0 0 0 

WASTEWATER 
Water Use (Gallons per day) 0 0 0 
Water withdrawal (GPD) 0 0 0 
Wastewater generation/treatment (GPD) 0 0 0 
Length of water mains (miles) 0 0 0 
Length of sewer mains (miles) 0 0 0 

Has this project been filed with MEPA before?  
 Yes (EEA #                    )   No   

Has any project on this site been filed with MEPA before?  
 Yes (EEA #                    )   No 
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GENERAL PROJECT INFORMATION – all proponents must fill out this section 
 
PROJECT DESCRIPTION: 
 
More detailed information regarding the project description and alternatives can be found in the attached 
report accompanying the Expanded Environmental Notification Form. 
 
Describe the existing conditions and land uses on the project site: 

 
The Project area consists of a 3,830-foot section between West Rodney French Boulevard boat 

ramp (at the south end) and hurricane barrier at the Kilburn Mills (at the north end). Regionally, the 
Buzzards Bay shoreline consists of glacial till headlands and outwash deposits, as well as associated marine 
deposits in the form of barrier beaches.  Glacial deposits historically provided the principal source of beach 
sediments, consisting of a broad range of sand, gravel, cobbles, and boulders, depending on the composition 
of the eroding glacial deposit.  Many of these original sources of beach materials have been largely 
eliminated due to the construction of revetments and seawalls along the shoreline.  Specific to the Clarks 
Cove shoreline, large-scale armoring to protect upland infrastructure has been ongoing since at least the 
late 1800s.  The vertical concrete seawall along West Rodney French Boulevard serves to protect the upland 
infrastructure including the City sewer main that leads to the sewage treatment plant near the southern tip 
of Clarks Point.  In many sections, the base of the seawall has been fronted by a low-profile armor stone 
revetment.  In the vicinity of Hazelwood Park, Valentine Street, and Dudley Street, a sandy beach area 
exists that provides additional protection to the existing seawall and upland infrastructure.  A series of six 
(6) shore-perpendicular groins exists north of the West Rodney French Boulevard Boat Ramp.  In general, 
these groins trap sand on their updrift (south) side, where beach widths tend to be widest adjacent to the 
south side of each groin.  South of Hazelwood Park, little high tide beach exists along the shoreline, and 
evidence of long-term lowering of the area fronting the seawall demonstrates that portions of the coastal 
engineering structure may be nearing the end of their effective design life. 

 
The West Rodney French Boulevard shoreline has experienced modest erosion of the shoreline in 

areas that have been not protected by nourishment placed in 1958 and 1977.  While this beach erosion has 
not been severe when reviewing shoreline change rates since 1938, lowering of the beach over time has led 
to the need for revetment protection along the toe of the exposed seawall sections.  The long-term effect of 
this beach lowering is to expose this shoreline to larger depth-limited waves due to deeper water depths 
fronting the seawall. During severe conditions, these larger waves can destabilize the seawall protecting the 
sewer line running the length of the seawall. Moreover, the Coastal Structures Inventory indicates that while 
the vertical concrete seawall backing the beach is in fairly good condition, the toe revetment that protects 
against seawall undermining is in poor condition.  Due to the loss in beach width and condition of the shore 
protection, it is understandable that concerns have been raised regarding critical City infrastructure within 
West Rodney French Boulevard, specifically the sewer main. 

 
During the 1938 Hurricane, substantial damage occurred throughout New Bedford and certainly 

the shoreline area of Clarks Cove was not spared. Under storm conditions, portions of the seawall failed 
and substantial scouring of the upland adjacent to the seawall also occurred.  During the peak of the storm, 
water levels greatly exceeded the low elevation of the seawall and roadway, which limited the damaging 
effects of waves at the point of maximum water levels. 

 
  After Hurricane Carol in 1954, seawall and revetment improvements were made in 1958.  

As part of this shore protection project, a beach nourishment component was added between Oaklawn and 
Dudley Streets. Additional repairs and nourishment occurred in 1977.  While it appears that a majority of 
the nourishment from Hazelwood Park north remains, much of the shoreline south of this area contains no 
high tide beach, except in the immediate vicinity of the groins. If no further protection methods are 
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implemented, infrastructure behind the seawall could be compromised in a large storm event. 
 

 
Describe the proposed project and its programmatic and physical elements:  
 

The recommended project is to construct a beach nourishment project seaward of the seawall along 
West Rodney French Boulevard. The beach fill will be contained with a series of T-head groins, consisting 
of shore perpendicular trunks, and heads that parallel the orientation of the shoreline. The beach 
nourishment will extend the berm seaward and provide additional sediment to the system. The berm can be 
designed to absorb and dissipate storm wave energy, thereby increasing protection to the infrastructure 
behind the seawall. The additional shore protection will reduce risk of seawall destabilization during a large 
event (e.g., hurricane). Once beach nourishment material is in place, coastal processes will rework the 
nourishment material to create an equilibrated beach profile. The additional construction of the T-head field 
will provide environmental mitigation to contain nourishment sediment from migrating offshore into 
eelgrass habitat. While expansion of coastal engineering structures is generally discouraged by 
environmental regulatory agencies, recommendations to “trade” structures, where there is no overall 
increase in the cumulative “footprint” of coastal engineering structures, may have merit to maximize shore 
protection goals.  This can be accomplished by dismantling portions of existing structures and “trading” 
them for optimized new structures. 

 
There are several environmental concerns with beach nourishment including altered water quality 

and natural habitat disturbance from depositing of material. Adherence to regulations and temporal 
considerations can help mitigate adverse impacts by avoiding vegetative, shellfish, and shorebird activity. 
With careful design and planning, a beach nourishment with a T-head groin field is a practicable alternative 
for the shoreline along West Rodney French Boulevard in New Bedford, MA to protect infrastructure. 
Evaluations of nourishments must have clear performance expectations, as they are designed to exist within 
the project area only for a specific period of time. These projects are meant to manage coastal erosion, and 
do not prevent it entirely. Damage by exposure to the ocean and waves to infrastructure upland is postponed 
by the nourishment for a designed length of time, after which renourishment must be anticipated to maintain 
proper shore protection. The frequency of renourishment is dependent on the initial design of the project.  
Permit level plans of the proposed project are provided in Appendix B. To improve the design of this shore 
protection methodology, the performance of the beach nourishment under severe storm wave conditions, 
as well as typical long-term ‘average’ wave conditions, is important to ensure longevity of the beach. To 
properly evaluate the nourishment, a detailed modeling and analysis from Groin 1 south to the boat ramp 
was required. Analysis of the nearshore wave environment, alongshore sediment transport, and cross-shore 
equilibration were utilized to inform the design process for the beach nourishment alternative.  Further 
optimization of the T-head layout was performed for the more recent 2017-2018 CZM West Beach grant.  
It was designed for a minimum width of 30 feet at the berm crest elevation of +3.5 feet NAVD to minimize 
overtopping of the beach during more frequently occurring wave conditions.  In addition, the construction 
template would initially be constructed with a berm crest of +4.5 feet NAVD.  This construction fill 
template would be gradually worked over by waves to develop into a crenulate beach due to the wave 
blocking influence of the T-head breakwaters. The volume of sand needed to construct the berm initially is 
estimated to be 31,150 cubic yards, constructed on a 1:6 (v:h) slope, which results in an initial berm width 
of slightly more than 50 feet at +4.5 feet NAVD, and a fill toe-of-slope that is within the line of breakwaters.  
The resulting footprint of the new T-head breakwater sections was determined to be 24,271 square feet, 
which is within the footprint available from existing structure trading (25,577 square feet). 

 
The beach nourishment alternative considered herein would have a design life of approximately of 

9 – 12 years, but would require periodic and regular maintenance to remain a viable shore protection 
alternative. The beach nourishment can be designed to absorb and dissipate storm wave energy, thereby 
increasing protection to infrastructure currently threatened by storm damage. Once berm nourishment 
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material is in place, coastal processes will rework the nourishment material to create an equilibrated beach 
profile.  Due to the ongoing transport of sediment to adjacent shorelines as well as offshore, a maintenance 
plan for re-nourishment will be necessary for this alternative to be effective as a long-term management 
strategy.  

 
 A beach nourishment is accompanied with some potential and real adverse environmental impacts 
that must be carefully minimized and/or mitigated.  For example, the nourishment template would cover 
inter-tidal habitats which would affect the benthic community and nearshore resources areas.  Eelgrass and 
shellfish surveys were conducted in 2017 to determine the extent of any habitat in the project area.  The 
nourishment is designed to not impede on the eelgrass habitat, as the T-head structures will contain most 
of the transport offshore.  Any shellfish coverage by the nourishment will be mitigated by reseeding the 
population in the project area. The truck transport of material to the site could also cause some short-term 
impact to the community, as a result of increased traffic, noise, and air quality.  These impacts would require 
mitigation to ensure construction related dust is minimized, typically incorporating street sweeping along 
the truck route and use of water during spreading operations at the beach.  Construction impacts would be 
temporary over the approximate 6 months required for nourishment delivery.    
 
NOTE: The project description should summarize both the project’s direct and indirect impacts (including 
construction period impacts) in terms of their magnitude, geographic extent, duration and frequency, and 
reversibility, as applicable.  It should also discuss the infrastructure requirements of the project and the 
capacity of the municipal and/or regional infrastructure to sustain these requirements into the future. 
 
Describe the on-site project alternatives (and alternative off-site locations, if applicable), considered by 
the proponent, including at least one feasible alternative that is allowed under current zoning, and the 
reasons(s) that they were not selected as the preferred alternative: 
 
No Action: Under the No Action alternative, natural processes would occur without any form of human 
intervention to repair or reconstruct existing shoreline protection. There would be no prevention of 
continued beach migration and storm damage to existing public infrastructure that occurs during storm 
events.  There are no upfront costs with no action, but future costs to repair or rehabilitate structures will 
increase as remaining storm protection from the existing beach and seawall system will continue to diminish 
as a result of ongoing erosion and degradation of the wall. This option would jeopardize the sewer main 
behind the seawall. 
 
Repair Seawall and Rebuild Revetment: For this alternative, improvements to the seawall are proposed to 
reduce overtopping during storms and were compared based on storm performance.  The first proposed 
improvement is to increase the elevation of the seawall, increasing the effective height and reducing storm 
overtopping.  The second proposed improvement is strengthening the existing seawall by rebuilding it or 
installing fronting sheet pile.  Neither of these improvements alone address the issues related to the 
continuing erosion and lowering of the beach fronting the wall. 
 
Beach Nourishment: Beach nourishment would add sediment seaward of the existing beach profile to 
absorb and dissipate wave energy, thereby increasing protection to infrastructure and property currently 
threatened by overtopping and storm damage. Once nourishment material is in place, coastal processes will 
rework the nourishment material to create an equilibrated beach profile.  The ongoing sediment transport 
will transport the nourishment material both cross-shore and alongshore.  Due to the ongoing transport of 
sediment to adjacent shorelines as well as offshore, a maintenance plan for re nourishment and/or 
backpassing will be necessary for this alternative to be effective as a long-term management strategy.  
Maintenance should also be anticipated after significant storm events to replenish eroded sections of the 
beach to ensure stability and provide wave dissipation during future storm events.   
 
Toe Berm: An option that could be used along the project area is a toe berm (structural toe) for the 
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nourishment fill, which is designed to contain the seaward movement of the filled sand volume.  The 
structural toe, or perched beach, concept has a low stone berm placed at some distance offshore of the 
seawall.  For West Beach, this stone berm would be placed at some minimum distance from the identified 
eelgrass habitat areas and have a crest elevation which is at least a couple of feet above the intersecting 
profile of the filled nourishment template.  As conceived for the shoreline study , the submerged berm 
would have a crest width of 10 feet , side slopes of 1:2.5 (v:h), would follow the -4.0 feet NAVD contour, 
and would be placed 25 feet shoreward of the eelgrass area (Figure 3.8), at a minimum.  The crest elevation 
would be -0.9 feet NAVD, which is about 2 feet above the fill template elevation at the location where the 
minimum distance between the seawall and eelgrass occurs.  The estimated footprint of this toe-berm is 
49,400 square feet.  
 
 When compared to the nourishment by itself, the addition of the toe berm does not improve the 
engineering performance or design life of the fill, since it only helps to limit the cross-shore sand movement 
into the identified eelgrass resource areas.  The cross-shore movement of sand is only an issue for this 
project due to the presence of eelgrass, since cross-shore losses are not large in the areas of West Beach 
that have sandy beach. The estimated area is more than two times more than the footprint area available by 
removing and reducing existing structures in place along west beach, and therefore not acceptable from a 
resource impact stand point. 
 
T-head Groins: The construction of a T-head groin field along the project shoreline was the recommended 
alternative that utilizes structures together with nourishment in order to improve the storm survivability and 
resiliency of the seawall while protecting the identified nearshore eelgrass resource areas that exist along 
West Rodney French Boulevard.  T-head groins are essentially short offshore breakwater sections that are 
connected to the offshore tip of conventional wooden shore-perpendicular groins, as shown in Figure 3.9 
of the project narrative included as an attachment.  The positioning of the tips of the T-head sections shapes 
the resulting equilibrated shoreline by the diffraction of waves as they enter the groin compartments 
between the T-head sections.  The groins and T-heads act together to hold the beach fill material in place, 
which increases its engineering design life.  The shore-perpendicular groin trunks are used to control the 
along-shore movement of beach sediment, while the T-head breakwaters act both to control cross-shore and 
along-shore movement. The T-heads also are positioned strategically to prevent the infiltration of the fill 
into the identified eelgrass resource areas. 
 

The final, optimized T-head layout has a minimum MLW gap distance of 20 feet, while the most 
common MLW gap distance is 30 feet.  The beach fill is designed to have an equilibrated slope of 1:10 
(v:h), and a minimum berm width (the distance between the seawall and the +3.5 ft NAVD contour) of 30 
feet.  The construction template would initially be filled along a line parallel to the seawall, have a crest 
elevation of +4.5 ft NAVD, and a foreshore slope of 1:6 (v:h).  The completed construction template would, 
with time, evolve into a crenulated beach as waves influenced by the T-heads shape the beach. 
   
NOTE: The purpose of the alternatives analysis is to consider what effect changing the parameters and/or 
siting of a project, or components thereof, will have on the environment, keeping in mind that the objective 
of the MEPA review process is to avoid or minimize damage to the environment to the greatest extent 
feasible.  Examples of alternative projects include alternative site locations, alternative site uses, and 
alternative site configurations. 
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Summarize the mitigation measures proposed to offset the impacts of the preferred alternative: 
 
 A beach nourishment is accompanied with some potential environmental impacts that must be 
carefully minimized and/or mitigated.  For example, the nourishment template would cover inter-tidal 
habitats which would affect the benthic community and nearshore resources areas.  Eelgrass and shellfish 
surveys were conducted in 2017 to determine the extent of any habitat in the project area.  The nourishment 
is designed to not impede on the eelgrass habitat, as the T-head structures will contain most of the transport 
offshore.  Any shellfish coverage by the nourishment will be mitigated by reseeding the population in the 
project area. The truck transport of material to the site could also cause some short-term impact to the 
community, as a result of increased traffic and noise, and decreased air quality.  These impacts would 
require mitigation to ensure construction related dust is minimized, typically incorporating street sweeping 
along the truck route and use of water during spreading operations at the beach.  Construction impacts 
would be temporary over the approximate 6 months required for nourishment delivery.  In addition, the 
option of barge delivery of sand and armor stone will be considered to reduce impacts to roadways and the 
community.    
 
If the project is proposed to be constructed in phases, please describe each phase: 
 
 
AREAS OF CRITICAL ENVIRONMENTAL CONCERN: 
Is the project within or adjacent to an Area of Critical Environmental Concern? 

Yes (Specify__________________________________) No 
If yes, does the ACEC have an approved Resource Management Plan? ___ Yes ___ No;  
If yes, describe how the project complies with this plan. _________________________________ 
Will there be stormwater runoff or discharge to the designated ACEC? ___ Yes ___ No; 
If yes, describe and assess the potential impacts of such stormwater runoff/discharge to the designated 
ACEC. _________________________________________________ 
 
RARE SPECIES:  
Does the project site include Estimated and/or Priority Habitat of State-Listed Rare Species?  (see 
http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/priority_habitat/priority_habitat_home.htm) 

Yes (PH945)  No 
 
HISTORICAL /ARCHAEOLOGICAL RESOURCES:  
Does the project site include any structure, site or district listed in the State Register of Historic Place or 
the inventory of Historic and Archaeological Assets of the Commonwealth? 

Yes (Specify__________________________________) No 

If yes, does the project involve any demolition or destruction of any listed or inventoried historic or 
archaeological resources? 

Yes (Specify__________________________________) No 

 
 
WATER RESOURCES: 
Is there an Outstanding Resource Water (ORW) on or within a half-mile radius of the project site? ___Yes   
X   No; 
If yes, identify the ORW and its location. ______________________________________________ 
 
(NOTE: Outstanding Resource Waters  include Class A public water supplies, their tributaries, and 
bordering wetlands;  active and inactive reservoirs approved by MassDEP; certain waters within Areas of 
Critical Environmental Concern, and certified vernal pools.  Outstanding resource waters are listed in the 
Surface Water Quality Standards, 314 CMR 4.00.) 
 
Are there any impaired water bodies on or within a half-mile radius of the project site?    X   Yes       No; if 
yes, identify the water body and pollutant(s) causing the impairment: Clarks Cove, Enterococcus, Fecal 
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Coliform, PCB in Fish Tissue. 
 
Is the project within a medium or high stress basin, as established by the Massachusetts Water 
Resources Commission? ___Yes   X   No 
 
STORMWATER MANAGEMENT: 
Generally describe the project's stormwater impacts and measures that the project will take to comply 
with the standards found in MassDEP's Stormwater Management Regulations:   N/A    
 
MASSACHUSETTS CONTINGENCY PLAN: 
Has the project site been, or is it currently being, regulated under M.G.L.c.21E or the Massachusetts 
Contingency Plan?  Yes ___ No   X  ; if yes, please describe the current status of the site (including 
Release Tracking Number (RTN), cleanup phase, and Response Action Outcome classification): 
 
Is there an Activity and Use Limitation (AUL) on any portion of the project site? Yes ___ No   X  ; if yes, 
describe which portion of the site and how the project will be consistent with the AUL: _________  
 
Are you aware of any Reportable Conditions at the property that have not yet been assigned an RTN? 
Yes ___ No   X  ; if yes, please describe:____________________________________ 
 
SOLID AND HAZARDOUS WASTE: 
If the project will generate solid waste during demolition or construction, describe alternatives considered 
for re-use, recycling, and disposal of, e.g., asphalt, brick, concrete, gypsum, metal, wood:   Road 
construction details are not yet available, however, if the existing road needs to be removed, asphalt will 
be recycled appropriately.    
 
(NOTE: Asphalt pavement, brick, concrete and metal are banned from disposal at Massachusetts landfills 
and waste combustion facilities and wood is banned from disposal at Massachusetts landfills. See 310 
CMR 19.017 for the complete list of banned materials.) 
 
Will your project disturb asbestos containing materials? Yes ___ No   X  ; if yes, please consult state 
asbestos requirements at http://mass.gov/MassDEP/air/asbhom01.htm 
 
Describe anti-idling and other measures to limit emissions from construction equipment: Vehicles and 
equipment will turned off when not in use for more than 5 minutes in accordance with the Massachusetts 
Anti-Idling Law. 
 
DESIGNATED WILD AND SCENIC RIVER: 
Is this project site located wholly or partially within a defined river corridor of a federally designated Wild 
and Scenic River or a state designated Scenic River? Yes ___ No   X    
If yes, specify name of river and designation:  
If yes, does the project have the potential to impact any of the “outstandingly remarkable” resources of a 
federally Wild and Scenic River or the stated purpose of a state designated Scenic River?  Yes ___ No 
___; if yes, specify name of river and designation: _____________ 
If yes, will the project will result in any impacts to any of the designated “outstandingly remarkable” 
resources of the Wild and Scenic River or the stated purposes of a Scenic River? Yes ___ No ___ 
If yes, describe the potential impacts to one or more of the “outstandingly remarkable” resources or stated 
purposes and mitigation measures proposed. 
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ATTACHMENTS: 
 

1. List of all attachments to this document. See Table of Contents 

2. U.S.G.S. map (good quality color copy, 8-½ x 11 inches or larger, 
at a scale of 1:24,000) indicating the project location and 
boundaries. 

See EENF pg. xi 

3. Plan, at an appropriate scale, of existing conditions on the project 
site and its immediate environs, showing all known structures, 
roadways and parking lots, railroad rights-of-way, wetlands and 
water bodies, wooded areas, farmland, steep slopes, public open 
spaces, and major utilities. 

See EENF Appendix B 

4. Plan, at an appropriate scale, depicting environmental constraints 
on or adjacent to the project site such as Priority and/or Estimated 
Habitat of state-listed rare species, Areas of Critical Environmental 
Concern, Chapter 91 jurisdictional areas, Article 97 lands, wetland 
resource area delineations, water supply protection areas, and 
historic resources and/or districts. 

See EENF Appendix B 

5. Plan, at an appropriate scale, of proposed conditions upon 
completion of project (if construction of the project is proposed to 
be phased, there should be a site plan showing conditions upon 
the completion of each phase). 

See EENF Appendix B 

6. List of all agencies and persons to whom the proponent circulated 
the ENF, in accordance with 301 CMR 11.16(2). 

See EENF Distribution List, p 
pg. ix 

7. List of municipal and federal permits and reviews required by the 
project, as applicable. 

See EENF Section 6.0 

8. Project report/narrative. See attached EENF, or 
 pg. 3 of this document. 
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LAND SECTION – all proponents must fill out this section 
 

I. Thresholds / Permits 
A. Does the project meet or exceed any review thresholds related to land (see 301 CMR 
11.03(1))?      Yes _X__ No; if yes, specify each threshold: 

 
II. Impacts and Permits  

A. Describe, in acres, the current and proposed character of the project site, as follows: 
Existing  Change  Total  

Footprint of buildings         0               0            0       _       
Internal roadways          0               0            0       _         
Parking and other paved areas        0               0               0     _         
Other altered areas         0            6.88          6.88    _       
Undeveloped areas         0               0.0       0.0     _  
Total: Project Site Acreage                      6.88          6.88        
 
B. Has any part of the project site been in active agricultural use in the last five years? ___ Yes   
X   No; if yes, how many acres of land in agricultural use (with prime state or locally important 
agricultural soils) will be converted to nonagricultural use? 
 
C. Is any part of the project site currently or proposed to be in active forestry use? ___ Yes   X   
No; if yes, please describe current and proposed forestry activities and indicate whether any part 
of the site is the subject of a forest management plan approved by the Department of 
Conservation and Recreation: 
 
D. Does any part of the project involve conversion of land held for natural resources purposes in 
accordance with Article 97 of the Amendments to the Constitution of the Commonwealth to any 
purpose not in accordance with Article 97? ___ Yes   X   No; if yes, describe: 
 
E. Is any part of the project site currently subject to a conservation restriction, preservation 
restriction, agricultural preservation restriction or watershed preservation restriction? ___ Yes   X   
No; if yes, does the project involve the release or modification of such restriction?  ___ Yes ___ 
No; if yes, describe: 
 
F. Does the project require approval of a new urban redevelopment project or a fundamental 
change in an existing urban redevelopment project under M.G.L.c.121A?  ___ Yes   X   No; if yes, 
describe: 
 
G.  Does the project require approval of a new urban renewal plan or a major modification of an 
existing urban renewal plan under M.G.L.c.121B? Yes ___ No   X  ; if yes, describe: 
 

III. Consistency 
A. Identify the current municipal comprehensive land use plan 
Title:   The City of New Bedford Master Plan   Date:   January 01, 2010  
 
B. Describe the project’s consistency with that plan with regard to: 

1) economic development:   N/A    
2) adequacy of infrastructure: consistent with plan to place beach nourishment in areas on 

significant erosion and to protect shore protection structures 
3) open space impacts:   N/A    
4) compatibility with adjacent land uses:   N/A    
 

C. Identify the current Regional Policy Plan of the applicable Regional Planning Agency (RPA) 
RPA:   SE Regional Planning and Economic Development Destrict (SREDD)    
Title:   Regional Land Use   Date:   June 1996    
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D. Describe the project’s consistency with that plan with regard to: 

1) economic development:   N/A    
2) adequacy of infrastructure: consistent with goal to be prepared for and resilient to natural 

disasters 
3) open space impacts:   N/A    
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RARE SPECIES SECTION 
 

I. Thresholds / Permits  
A. Will the project meet or exceed any review thresholds related to rare species or habitat (see 
301 CMR 11.03(2))?      Yes _X__ No; if yes, specify, in quantitative terms: 
 
301 CMR 11.03(2)(a) Alteration of <0.1 acres of designated significant habitat at the offshore 
tips of the groins to be removed. 
 
(NOTE: If you are uncertain, it is recommended that you consult with the Natural Heritage and 
Endangered Species Program (NHESP) prior to submitting the ENF.) 
 
B. Does the project require any state permits related to rare species or habitat?  
___ Yes   X  No 
 
C. Does the project site fall within mapped rare species habitat (Priority or Estimated Habitat?) in 
the current Massachusetts Natural Heritage Atlas (attach relevant page)?  X   Yes     No. 
 
D. If you answered "No" to all questions A, B and C, proceed to the Wetlands, Waterways, and 
Tidelands Section.  If you answered "Yes" to either question A or question B, fill out the 
remainder of the Rare Species section below. 

  
II. Impacts and Permits 

A. Does the project site fall within Priority or Estimated Habitat in the current Massachusetts 
Natural Heritage Atlas (attach relevant page)?   X   Yes ___ No.  If yes,   

1. Have you consulted with the Division of Fisheries and Wildlife Natural Heritage and 
Endangered Species Program (NHESP)?   X  Yes ___No; if yes, have you received a 
determination as to whether the project will result in the “take” of a rare species?       Yes 
_X _ No; if yes, attach the letter of determination to this submission. 

   
 Informally, Amy Hoenig of NHESP noted that the Division has no concerns relative to the 

state-listed species in the mapped habitat.  The nourishment project has the potential to 
expand or create additional habitat for terns. 

 
2. Will the project "take" an endangered, threatened, and/or species of special concern in 

accordance with M.G.L. c.131A (see also 321 CMR 10.04)?  ___ Yes  X   No; if yes, 
provide a summary of proposed measures to minimize and mitigate rare species impacts 

 
3. Which rare species are known to occur within the Priority or Estimated Habitat?  
  
 In water feeding habitat for terns according to Amy Hoenig of NHESP. 
 
4. Has the site been surveyed for rare species in accordance with the Massachusetts 

Endangered Species Act?  ___ Yes  X  No 
 
5. If your project is within Estimated Habitat, have you filed a Notice of Intent or received an 

Order of Conditions for this project?  ___ Yes X  No; if yes, did you send a copy of the 
Notice of Intent to the Natural Heritage and Endangered Species Program, in accordance 
with the Wetlands Protection Act regulations?  ___ Yes ___ No 

 
B. Will the project "take" an endangered, threatened, and/or species of special concern in 
accordance with M.G.L. c.131A (see also 321 CMR 10.04)?  ___ Yes X  No; if yes, provide a 
summary of proposed measures to minimize and mitigate impacts to significant habitat: 
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WETLANDS, WATERWAYS, AND TIDELANDS SECTION 
 

I. Thresholds / Permits  
A. Will the project meet or exceed any review thresholds related to wetlands, waterways, and 
tidelands (see 301 CMR 11.03(3))?   X   Yes ___ No; if yes, specify, in quantitative terms: 
301 CMR 11.03(2)(b)(1) Alteration of designated significant habitat 
301 CMR 11.03(3)(b)(1)(a) Alteration of a coastal dune, barrier beach, or coastal bank 
301 CMR 11.03(3)(b)(1)(e) New fill in a velocity zone or regulatory floodway 
301 CMR 11.03(3)(b)(1)(f) Alteration of one half or more acres of other wetland resource areas 
301 CMR 11.03(3)(b)(6) Construction, reconstruction or expansion of an existing solid fill 
structure of 1,000 or more sf 
 
 
B. Does the project require any state permits (or a local Order of Conditions) related to wetlands, 
waterways, or tidelands?   X   Yes ___ No; if yes, specify which permit: 
Federal Clean Water Act, Section 404 Permit – U.S. Army Corps of Engineers 
Coastal Zone Management Act – MA Coastal Zone Consistency Certification from the MA Office 
of Coastal Zone Management 
Massachusetts Wetland Protection Act – Notice of Intent from New Bedford Conservation 
Commission 
 
C. If you answered "No" to both questions A and B, proceed to the Water Supply Section.  If you 
answered "Yes" to either question A or question B, fill out the remainder of the Wetlands, 
Waterways, and Tidelands Section below. 
 

II. Wetlands Impacts and Permits 
A. Does the project require a new or amended Order of Conditions under the Wetlands Protection 
Act (M.G.L. c.131A)?   X   Yes ___ No; if yes, has a Notice of Intent been filed? ___ Yes   X   No; 
if yes, list the date and MassDEP file number: ______; if yes, has a local Order of Conditions 
been issued?  ___ Yes ___ No; Was the Order of Conditions appealed?  ___ Yes ___ No.  Will 
the project require a Variance from the Wetlands regulations? ___ Yes ___ No. 
 
B. Describe any proposed permanent or temporary impacts to wetland resource areas located on 
the project site: 
See project narrative, Section 5.0. 
 
C. Estimate the extent and type of impact that the project will have on wetland resources, and 
indicate whether the impacts are temporary or permanent: 
 
     Area (square feet) or  Temporary or 
Coastal Wetlands   Length (linear feet) Permanent Impact? 
Land Under the Ocean      143,572   sf                 Permanent                      
Designated Port Areas   _________________ ____________________ 
Coastal Beaches      113,974 sf                 Permanent                       
Coastal Dunes                                                                             _  
Barrier Beaches                                                                                 
Coastal Banks                                                                                 
Rocky Intertidal Shores   _________________ ____________________ 
Salt Marshes    _________________ ____________________ 
Land Under Salt Ponds   _________________ ____________________ 
Land Containing Shellfish     257,500 sf                 Temporary                   _                                   
Fish Runs    _________________ ____________________ 
Land Subject to Coastal Storm Flowage    266,315 sf                  Permanent                     
Inland Wetlands 
Bank (lf)    _________________ ____________________ 
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Bordering Vegetated Wetlands  _________________ ____________________ 
Isolated Vegetated Wetlands  _________________ ____________________ 
Land under Water   _________________ ____________________ 
Isolated Land Subject to Flooding _________________ ____________________ 
Bordering Land Subject to Flooding _________________ ____________________ 
Riverfront Area    _________________ ____________________ 
 
D. Is any part of the project:  

1. proposed as a limited project?  ___ Yes   X   No; if yes, what is the area (in sf)? ____ 
2. the construction or alteration of a dam?  ___ Yes   X   No; if yes, describe: 
3, fill or structure in a velocity zone or regulatory floodway?   X   Yes ___ No 
4. dredging or disposal of dredged material?  _X_ Yes       No; if yes, describe the volume of 

dredged material and the proposed disposal site: 1,808 cubic yards of existing groins will 
be removed  

5. a discharge to an Outstanding Resource Water (ORW) or an Area of Critical 
Environmental Concern (ACEC)?  ___ Yes   X   No 

6. subject to a wetlands restriction order?  ___ Yes   X   No; if yes, identify the area (in sf): 
7. located in buffer zones?  ___Yes   X   No; if yes, how much (in sf) ______ 

 
E.  Will the project: 

1. be subject to a local wetlands ordinance or bylaw?  ___ Yes   X   No 
2. alter any federally-protected wetlands not regulated under state law?  ___ Yes   X   No; if 

yes, what is the area (sf)? 
 

III. Waterways and Tidelands Impacts and Permits 
A. Does the project site contain waterways or tidelands (including filled former tidelands) that are 
subject to the Waterways Act, M.G.L.c.91?   X   Yes ___ No; if yes, is there a current Chapter 91 
License or Permit affecting the project site?  ___ Yes   X   No; if yes, list the date and license or 
permit number and provide a copy of the historic map used to determine extent of filled tidelands:  
 
B. Does the project require a new or modified license or permit under M.G.L.c.91?  X  Yes ___ No; if 
yes, how many acres of the project site subject to M.G.L.c.91 will be for non-water-dependent use?  
Current   0   Change   0   Total   0    
If yes, how many square feet of solid fill or pile-supported structures (in sf)?   
 
C. For non-water-dependent use projects, indicate the following:  
Area of filled tidelands on the site: _____________________ 
Area of filled tidelands covered by buildings: ____________ 
For portions of site on filled tidelands, list ground floor uses and area of each use: _____ 
Does the project include new non-water-dependent uses located over flowed tidelands? Yes ___ 
No ___ 
Height of building on filled tidelands: ________________ 
 
Also show the following on a site plan: Mean High Water, Mean Low Water, Water-dependent 
Use Zone, location of uses within buildings on tidelands, and interior and exterior areas and 
facilities dedicated for public use, and historic high and historic low water marks. 
 
D. Is the project located on landlocked tidelands? ___ Yes   X   No; if yes, describe the project’s 
impact on the public’s right to access, use and enjoy jurisdictional tidelands and describe 
measures the project will implement to avoid, minimize or mitigate any adverse impact: 
 
E. Is the project located in an area where low groundwater levels have been identified by a 
municipality or by a state or federal agency as a threat to building foundations? ___Yes   X   No; if 
yes, describe the project’s impact on groundwater levels and describe measures the project will 
implement to avoid, minimize or mitigate any adverse impact: 
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F. Is the project non-water-dependent and located on landlocked tidelands or waterways or 
tidelands subject to the Waterways Act and subject to a mandatory EIR? ___ Yes   X   No 
(NOTE: If yes, then the project will be subject to Public Benefit Review and Determination.) 
 
G. Does the project include dredging? _X _ Yes       No; if yes, answer the following questions: 

What type of dredging? Improvement __X_ Maintenance ___ Both ____ 
What is the proposed dredge volume, in cubic yards (cys) _1,808___ 
What is the proposed dredge footprint 24,270 square feet  
Will dredging impact the following resource areas? 

Intertidal     Yes__      No_X_; if yes, ___ sq ft 
Outstanding Resource Waters Yes__      No_X_; if yes, ___ sq ft   
Other resource area (i.e. shellfish beds, eel grass beds)  Yes__    No_X_; if yes 
__ sq ft 
If yes to any of the above, have you evaluated appropriate and practicable steps to: 
1) avoidance; 2) if avoidance is not possible, minimization; 3) if either avoidance or 
minimize is not possible, mitigation?    
If no to any of the above, what information or documentation was used to support this 
determination? 
 
Only stone above grade is to be removed. Stone below grade will remain as habitat 
on the seafloor. Removal of stone in the existing groins is the improvement dredging, 
therefore no physical or chemical testing of the material is warranted. Stone of 
appropriate size would be reused in the T-head groin breakwater sections. Other 
stone will be removed and properly disposed of. 
 

Provide a comprehensive analysis of practicable alternatives for improvement dredging in 
accordance with 314 CMR 9.07(1)(b).  Physical and chemical data of the sediment 
shall be included in the comprehensive analysis.  

Sediment Characterization 
Existing gradation analysis results?  _X_Yes ___No: if yes, provide results. – (See 
appendix). 
Existing chemical results for parameters listed in 314 CMR 9.07(2)(b)6? ___Yes 
_X__ No; if yes, provide results. 

Do you have sufficient information to evaluate feasibility of the following management 
options for dredged sediment?  If yes, check the appropriate option. 

 
Beach Nourishment  __ 
Unconfined Ocean Disposal ___ 
Confined Disposal: 
 Confined Aquatic Disposal (CAD) ___ 
 Confined Disposal Facility (CDF) ___ 
Landfill Reuse in accordance with COMM-97-001 ___ 
Shoreline Placement ___ 
Upland Material Reuse ____ 
In-State landfill disposal ____ 
Out-of-state landfill disposal ____ 
(NOTE: This information is required for a 401 Water Quality Certification.) 

 
IV. Consistency: 

A. Does the project have effects on the coastal resources or uses, and/or is the project located 
within the Coastal Zone?   X   Yes ___ No; if yes, describe these effects and the projects 
consistency with the policies of the Office of Coastal Zone Management: 
The Project complies with the Massachusetts Coastal Zone Management program policies and 
will be conducted in a manner consistent with said program.  CZM consistency review will be 
required as part of the Army Corps Section 404 review of this Project as well. 
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B. Is the project located within an area subject to a Municipal Harbor Plan?   X   Yes ___ No; if 
yes, identify the Municipal Harbor Plan and describe the project's consistency with that plan: 
The City of New Bedford Municipal Harbor Plan (May 26, 2010) – consistent with objective to 
address concerns regarding beach stability and erosion patterns. 
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WATER SUPPLY SECTION 
 

I. Thresholds / Permits 
A. Will the project meet or exceed any review thresholds related to water supply (see 301 CMR 
11.03(4))?  ___ Yes   X   No; if yes, specify, in quantitative terms: 
 
B. Does the project require any state permits related to water supply?  ___ Yes   X   No; if yes, 
specify which permit: 
 
C. If you answered "No" to both questions A and B, proceed to the Wastewater Section.  If you 
answered "Yes" to either question A or question B, fill out the remainder of the Water Supply 
Section below. 
 

II. Impacts and Permits 
A. Describe, in gallons per day (gpd), the volume and source of water use for existing and 
proposed activities at the project site: 
     Existing  Change  Total 
Municipal or regional water supply ________ ________ ________ 
Withdrawal from groundwater  ________ ________ ________ 
Withdrawal from surface water   ________ ________ ________ 
Interbasin transfer   ________ ________ ________ 
 
(NOTE: Interbasin Transfer approval will be required if the basin and community where the 
proposed water supply source is located is different from the basin and community where the 
wastewater from the source will be discharged.) 
 
B. If the source is a municipal or regional supply, has the municipality or region indicated that 
there is adequate capacity in the system to accommodate the project? ___ Yes ___ No 
 
C. If the project involves a new or expanded withdrawal from a groundwater or surface water 
source, has a pumping test been conducted?  ___ Yes ___ No; if yes, attach a map of the drilling 
sites and a summary of the alternatives considered and the results. ______________ 
 
D. What is the currently permitted withdrawal at the proposed water supply source (in gallons per 
day)?            Will the project require an increase in that withdrawal? ___Yes ___No; if yes, then 
how much of an increase (gpd)? ____________________ 
 
E. Does the project site currently contain a water supply well, a drinking water treatment facility, 
water main, or other water supply facility, or will the project involve construction of a new facility?  
___ Yes ___No.  If yes, describe existing and proposed water supply facilities at the project site: 
 
     Permitted Existing  Avg Project Flow Total 
     Flow  Daily Flow 
Capacity of water supply well(s) (gpd) _______ ________ _______ _______ 
Capacity of water treatment plant (gpd) _______ ________ _______ _______ 
 
F. If the project involves a new interbasin transfer of water, which basins are involved, what is the 
direction of the transfer, and is the interbasin transfer existing or proposed? 
 
G.  Does the project involve:  

1. new water service by the Massachusetts Water Resources Authority or other agency of the 
Commonwealth to a municipality or water district?  ___ Yes ___ No 

2. a Watershed Protection Act variance?  ___ Yes ___ No; if yes, how many acres of 
alteration?  

3. a non-bridged stream crossing 1,000 or less feet upstream of a public surface drinking water 
supply for purpose of forest harvesting activities?  ___ Yes ___ No 
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III. Consistency 

Describe the project's consistency with water conservation plans or other plans to enhance water 
resources, quality, facilities and services: 
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WASTEWATER SECTION 
 

I. Thresholds / Permits 
A. Will the project meet or exceed any review thresholds related to wastewater (see 301 CMR 
11.03(5))?  ___ Yes   X   No; if yes, specify, in quantitative terms: 
 
B. Does the project require any state permits related to wastewater?  ___ Yes   X   No; if yes, 
specify which permit: 
 
C. If you answered "No" to both questions A and B, proceed to the Transportation -- Traffic 
Generation Section.  If you answered "Yes" to either question A or question B, fill out the 
remainder of the Wastewater Section below. 

 
II. Impacts and Permits 

A. Describe the volume (in gallons per day) and type of disposal of wastewater generation for 
existing and proposed activities at the project site (calculate according to 310 CMR 15.00 for 
septic systems or 314 CMR 7.00 for sewer systems):  
      Existing  Change  Total 
Discharge of sanitary wastewater  ________ ________ ________ 
Discharge of industrial wastewater  ________ ________ ________ 
TOTAL      ________ ________ ________ 
 
      Existing  Change  Total 
Discharge to groundwater   ________ ________ ________ 
Discharge to outstanding resource water   ________ ________ ________ 
Discharge to surface water   ________ ________ ________ 
Discharge to municipal or regional wastewater 
 facility     ________ ________ ________ 
TOTAL      ________ ________ ________ 
 
B. Is the existing collection system at or near its capacity?  ___ Yes ___ No; if yes, then describe 
the measures to be undertaken to accommodate the project’s wastewater flows: 
 
C. Is the existing wastewater disposal facility at or near its permitted capacity? ___ Yes___ No; if 
yes, then describe the measures to be undertaken to accommodate the project’s wastewater 
flows:  
 
D. Does the project site currently contain a wastewater treatment facility, sewer main, or other 
wastewater disposal facility, or will the project involve construction of a new facility?  ___ Yes  
___ No; if yes, describe as follows: 
     Permitted Existing  Avg Project Flow Total 
       Daily Flow 
Wastewater treatment plant capacity 
 (in gallons per day)  _______ ________ ________ ________ 
 
E. If the project requires an interbasin transfer of wastewater, which basins are involved, what is 
the direction of the transfer, and is the interbasin transfer existing or new?   
 
(NOTE: Interbasin Transfer approval may be needed if the basin and community where 
wastewater will be discharged is different from the basin and community where the source of 
water supply is located.)  
 
F. Does the project involve new sewer service by the Massachusetts Water Resources Authority 
(MWRA) or other Agency of the Commonwealth to a municipality or sewer district?  ___ Yes ___ 
No 
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G. Is there an existing facility, or is a new facility proposed at the project site for the storage, 
treatment, processing, combustion or disposal of sewage sludge, sludge ash, grit, screenings, 
wastewater reuse (gray water) or other sewage residual materials? ___ Yes ___ No; if yes, what 
is the capacity (tons per day): 
   Existing  Change  Total  
Storage   ________ ________ ________ 
Treatment  ________ ________ ________ 
Processing  ________ ________ ________ 
Combustion  ________ ________ ________ 
Disposal  ________ ________ ________ 
 
H. Describe the water conservation measures to be undertaken by the project, and other 
wastewater mitigation, such as infiltration and inflow removal. 
 

III. Consistency 
A. Describe measures that the proponent will take to comply with applicable state, regional, and 
local plans and policies related to wastewater management: 
 
B. If the project requires a sewer extension permit, is that extension included in a comprehensive 
wastewater management plan?  ___ Yes ___ No; if yes, indicate the EEA number for the plan 
and whether the project site is within a sewer service area recommended or approved in that 
plan:  
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TRANSPORTATION SECTION (TRAFFIC GENERATION) 
 

I. Thresholds / Permit 
A. Will the project meet or exceed any review thresholds related to traffic generation (see 301 
CMR 11.03(6))?  ___ Yes   X   No; if yes, specify, in quantitative terms: 
 
B.  Does the project require any state permits related to state-controlled roadways? ___ Yes   X   
No; if yes, specify which permit: 
 
C.  If you answered "No" to both questions A and B, proceed to the Roadways and Other 
Transportation Facilities Section.  If you answered "Yes" to either question A or question B, fill 
out the remainder of the Traffic Generation Section below. 

 
II. Traffic Impacts and Permits 

A. Describe existing and proposed vehicular traffic generated by activities at the project site: 
     Existing  Change  Total 
Number of parking spaces  ________ ________ ________ 
Number of vehicle trips per day  ________ ________ ________ 
ITE Land Use Code(s):   ________ ________ ________ 
 
B. What is the estimated average daily traffic on roadways serving the site? 
 Roadway   Existing  Change  Total 
1. ____________________  ________ ________ ________ 
2. ____________________  ________ ________ ________ 
3. ____________________  ________ ________ ________ 
 
C. If applicable, describe proposed mitigation measures on state-controlled roadways that the 
project proponent will implement:   
 
D. How will the project implement and/or promote the use of transit, pedestrian and bicycle 
facilities and services to provide access to and from the project site? 
 
E. Is there a Transportation Management Association (TMA) that provides transportation demand 
management (TDM) services in the area of the project site?  ___ Yes ___ No; if yes, describe if 
and how will the project will participate in the TMA: 
 
F. Will the project use (or occur in the immediate vicinity of) water, rail, or air transportation 
facilities? ___ Yes ___ No; if yes, generally describe: 
 
G. If the project will penetrate approach airspace of a nearby airport, has the proponent filed a 
Massachusetts Aeronautics Commission Airspace Review Form (780 CMR 111.7) and a  Notice 
of Proposed Construction or Alteration with the Federal Aviation Administration (FAA) (CFR Title 
14 Part 77.13, forms 7460-1 and 7460-2)? 
 

III. Consistency 
Describe measures that the proponent will take to comply with municipal, regional, state, and 
federal plans and policies related to traffic, transit, pedestrian and bicycle transportation facilities 
and services: 
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TRANSPORTATION SECTION (ROADWAYS AND OTHER TRANSPORTATION FACILITIES) 
 

I. Thresholds  
A. Will the project meet or exceed any review thresholds related to roadways or other 
transportation facilities (see 301 CMR 11.03(6))?  ___ Yes   X   No; if yes, specify, in 
quantitative terms: 
 
B. Does the project require any state permits related to roadways or other transportation 
facilities?  ___ Yes   X   No; if yes, specify which permit: 
 
C. If you answered "No" to both questions A and B, proceed to the Energy Section.  If you 
answered "Yes" to either question A or question B, fill out the remainder of the Roadways Section 
below. 
 

II. Transportation Facility Impacts 
A.  Describe existing and proposed transportation facilities in the immediate vicinity of the project   
site: 
 
B.  Will the project involve any 

1.  Alteration of bank or terrain (in linear feet)?  ____________ 
2.  Cutting of living public shade trees (number)? ____________ 
3.  Elimination of stone wall (in linear feet)?  ____________ 

 
III. Consistency 

Describe the project's consistency with other federal, state, regional, and local plans and policies 
related to traffic, transit, pedestrian and bicycle transportation facilities and services, including 
consistency with the applicable regional transportation plan and the Transportation Improvements 
Plan (TIP), the State Bicycle Plan, and the State Pedestrian Plan: 
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ENERGY SECTION 
 

I. Thresholds / Permits  
A. Will the project meet or exceed any review thresholds related to energy (see 301 CMR 
11.03(7))? ___ Yes   X   No; if yes, specify, in quantitative terms: 
 
B. Does the project require any state permits related to energy?  ___ Yes   X   No; if yes, specify 
which permit: 
 
C. If you answered "No" to both questions A and B, proceed to the Air Quality Section.  If you 
answered "Yes" to either question A or question B, fill out the remainder of the Energy Section 
below. 

 
II. Impacts and Permits 

A. Describe existing and proposed energy generation and transmission facilities at the project 
site: 
       Existing  Change  Total  
Capacity of electric generating facility (megawatts) ________ ________ ________ 
Length of fuel line (in miles)    ________ ________ ________ 
Length of transmission lines (in miles)   ________ ________ ________ 
Capacity of transmission lines (in kilovolts)  ________ ________ ________ 
 
B. If the project involves construction or expansion of an electric generating facility, what are: 

1. the facility's current and proposed fuel source(s)? 
2. the facility's current and proposed cooling source(s)? 

 
C. If the project involves construction of an electrical transmission line, will it be located on a new, 
unused, or abandoned right of way? ___Yes ___No; if yes, please describe: 
 
D. Describe the project's other impacts on energy facilities and services: 
 

III. Consistency  
Describe the project's consistency with state, municipal, regional, and federal plans and policies 
for enhancing energy facilities and services: 
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AIR QUALITY SECTION  
 

I.  Thresholds 
A. Will the project meet or exceed any review thresholds related to air quality (see 301 CMR 
11.03(8))?  ___ Yes   X   No; if yes, specify, in quantitative terms: 
 
B. Does the project require any state permits related to air quality?  ___ Yes   X   No; if yes, 
specify which permit: 
 
C. If you answered "No" to both questions A and B, proceed to the Solid and Hazardous Waste 
Section.  If you answered "Yes" to either question A or question B, fill out the remainder of the Air 
Quality Section below. 
 

II. Impacts and Permits 
A. Does the project involve construction or modification of a major stationary source (see 310 
CMR 7.00, Appendix A)? ___ Yes ___ No; if yes, describe existing and proposed emissions (in 
tons per day) of: 
     Existing  Change  Total 
Particulate matter    ________ ________ ________ 
Carbon monoxide   ________ ________ ________ 
Sulfur dioxide    ________ ________ ________ 
Volatile organic compounds   ________ ________ ________ 
Oxides of nitrogen   ________ ________ ________ 
Lead     ________ ________ ________ 
Any hazardous air pollutant  ________ ________ ________ 
Carbon dioxide    ________ ________ ________ 
 
B. Describe the project's other impacts on air resources and air quality, including noise impacts: 
 

III. Consistency 
A. Describe the project's consistency with the State Implementation Plan: 
 
B. Describe measures that the proponent will take to comply with other federal, state, regional, 
and local plans and policies related to air resources and air quality: 
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SOLID AND HAZARDOUS WASTE SECTION 
 
I.  Thresholds / Permits 

A. Will the project meet or exceed any review thresholds related to solid or hazardous waste 
(see 301 CMR 11.03(9))?  ___ Yes   X   No; if yes, specify, in quantitative terms: 
 
B. Does the project require any state permits related to solid and hazardous waste? 
___ Yes   X   No; if yes, specify which permit: 
 
C. If you answered "No" to both questions A and B, proceed to the Historical and 
Archaeological Resources Section.  If you answered "Yes" to either question A or question B, 
fill out the remainder of the Solid and Hazardous Waste Section below. 

 
II. Impacts and Permits 

A. Is there any current or proposed facility at the project site for the storage, treatment, 
processing, combustion or disposal of solid waste? ___ Yes ___ No; if yes, what is the volume (in 
tons per day) of the capacity: 
   Existing  Change  Total 
Storage   ________ ________ ________ 
Treatment, processing ________ ________ ________ 
Combustion  ________ ________ ________ 
Disposal  ________ ________ ________ 
 
B. Is there any current or proposed facility at the project site for the storage, recycling, treatment 
or disposal of hazardous waste? ___ Yes ___ No; if yes, what is the volume (in tons or gallons 
per day) of the capacity: 
   Existing  Change  Total 
Storage   ________ ________ ________ 
Recycling  ________ ________ ________ 
Treatment  ________ ________ ________ 
Disposal  ________ ________ ________ 
 
C. If the project will generate solid waste (for example, during demolition or construction), 
describe alternatives considered for re-use, recycling, and disposal: 
 
D. If the project involves demolition, do any buildings to be demolished contain asbestos? ___ 
Yes ___ No 
 
E. Describe the project's other solid and hazardous waste impacts (including indirect impacts): 
 

III. Consistency 
Describe measures that the proponent will take to comply with the State Solid Waste Master 
Plan: 
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HISTORICAL AND ARCHAEOLOGICAL RESOURCES SECTION 
 
I. Thresholds / Impacts 

A. Have you consulted with the Massachusetts Historical Commission?  ___ Yes   X   No; if yes, 
attach correspondence.  For project sites involving lands under water, have you consulted with 
the Massachusetts Board of Underwater Archaeological Resources? ____Yes   X   No; if yes, 
attach correspondence 
 
B. Is any part of the project site a historic structure, or a structure within a historic district, in either 
case listed in the State Register of Historic Places or the Inventory of Historic and Archaeological 
Assets of the Commonwealth?   ___ Yes   X   No; if yes, does the project involve the demolition 
of all or any exterior part of such historic structure?  ___ Yes ___ No; if yes, please describe: 
 
C. Is any part of the project site an archaeological site listed in the State Register of Historic 
Places or the Inventory of Historic and Archaeological Assets of the Commonwealth?    ___ Yes   
X   No; if yes, does the project involve the destruction of all or any part of such archaeological 
site?  ___ Yes ___ No; if yes, please describe: 
 
D. If you answered "No" to all parts of both questions A, B and C, proceed to the Attachments 
and Certifications Sections.  If you answered "Yes" to any part of either question A or question 
B, fill out the remainder of the Historical and Archaeological Resources Section below. 
 

II. Impacts  
Describe and assess the project's impacts, direct and indirect, on listed or inventoried historical 
and archaeological resources: 

 
III. Consistency  

Describe measures that the proponent will take to comply with federal, state, regional, and local 
plans and policies related to preserving historical and archaeological resources: 
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1.0 PROJECT OVERVIEW 

1.1 Introduction 

 This document is an Expanded Environmental Notification Form (EENF) for beach 
nourishment and t-head groin construction on the eastern shoreline of Clarks Cove (the 
Project) in the City of New Bedford, Massachusetts (see Figure 1.1 for project location).  
This EENF is submitted on behalf the City of New Bedford Department of Public 
Infrastructure (DPI) to the Massachusetts Executive Office of Energy and Environmental 
Affairs (EEA) under the Massachusetts Environmental Policy Act (MEPA), in accordance 
with 301 Code of Massachusetts Regulations (CMR) 11.00 and with General Laws 
Chapter 30, Sections 61 through 62H.  In accordance with 301 CMR 11.05(4), this EENF 
includes a concise and accurate description of the Project and its alternatives, 
identification of review thresholds and agency actions, and an assessment of potential 
environmental impacts and mitigation measures. 

1.2 Description of Project Area 

 The Project area consists of a 3,830-foot section of West Rodney French Boulevard 
that extends from West Rodney French Boulevard boat ramp (at the south end) to the 
hurricane barrier at the Kilburn Mills (at the north end), as indicated in Figure 1.1.  Clark’s 
Cove opens into Buzzards Bay, where the shoreline consists of glacial till headlands and 
outwash deposits, as well as associated marine deposits in the form of barrier beaches.  
Glacial deposits historically provided the principal source of beach sediments, consisting 
of a broad range of sand, gravel, cobbles, and boulders, depending on the composition of 
the eroding glacial deposit.  Many of these original sources of beach materials have been 
largely eliminated due to the construction of revetments and seawalls along the shoreline.  
Specific to the Clarks Cove shoreline, large-scale armoring to protect upland infrastructure 
has been ongoing since at least the late 1800s.  There is a vertical concrete seawall that 
extends along the length of West Rodney French Boulevard and serves to protect the 
upland infrastructure including the City sewer main that leads to the sewage treatment 
plant near the southern tip of Clarks Point.  In many sections, the base of the seawall is 
fronted by a low profile armor stone revetment (Figure 1.2).  In the vicinity of Hazelwood 
Park, Valentine Street, and Dudley Street, a sandy beach area exists that provides 
additional protection to the existing seawall and upland infrastructure.  A series of six (6) 
shore-perpendicular groins exists north of the West Rodney French Boulevard Boat 
Ramp.  In general, these groins trap sand on their updrift (south) side, where beach widths 
tend to be widest adjacent to the south side of each groin.  South of Hazelwood Park, little 
high tide beach exists along the shoreline, and evidence of long-term lowering of the area 
fronting the seawall demonstrates that portions of the coastal engineering structure may 
be nearing the end of their effective design life.  

 The beach continues to lower and expose the seawall to wave action, and therefore 
wave protection continues to deteriorate, as well. The seawall protects infrastructure from 
failing behind it, but also accelerates erosion by reflecting wave energy, thereby removing 
sand from the front of the structure. As erosion continues unabated, the beach profile 
along the wall will continue to lower.  As the profile lowers, storm waves impacting the 
seawall will increase in height due to less breaking in the deeper depths fronting the wall.  
With larger wave heights, overtopping rates will also increase during storms, resulting in 
more frequent and severe erosion and damage to the paved and unpaved upland area 
behind the wall.   
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Figure 1.1 August 2016 aerial of the study shoreline between the West Rodney French Blvd. 

boat ramp and the hurricane barrier at the Kilburn Mills. 
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Figure 1.2 Photographs of West Rodney French Boulevard seawall taken January 2017  

 A project is needed to enhance the storm resiliency of the main city sewer line along 
West Rodney French Boulevard while also being protective of sensitive eelgrass habitat 
that exists in close proximity to the project shoreline.   The goals for this project are twofold: 
protect existing infrastructure (the city’s main sewer line), balanced with the need to 
protect existing eelgrass adjacent to the project area, resulting in a unique situation that 
requires an innovative approach.  The existence of eelgrass resources in very close 
proximity to the shoreline has been identified as the main challenge to any design used to 
improve storm resiliency along West Rodney French Boulevard.   

1.3 Project Area History 

 The West Rodney French Boulevard shoreline has experienced modest erosion of 
the shoreline in areas that have been not protected by nourishment (nourishment projects 
along the northern beach areas were constructed in 1958 and 1977).  While this beach 
erosion has not been severe when reviewing shoreline change since 1938 (Figure 1.3), 
lowering of the beach over time has led to the need for revetment protection along the toe 
of the exposed seawall sections.  The long-term effect of this beach lowering is to expose 
this shoreline to larger depth-limited waves due to deeper water depths fronting the 
seawall. During severe conditions, these larger waves can destabilize the seawall 
protecting the sewer line running its full length. Moreover, the Coastal Structures Inventory 
(MADCR, 2013) indicates that while the vertical concrete seawall backing the beach is in 
fairly good condition, the toe revetment that protects against seawall undermining is in 
poor condition.  Due to the loss in beach width and condition of the shore protection, the 
engineering analysis indicated that critical City infrastructure within West Rodney French 
Boulevard was at risk to storm-related damage, specifically the sewer main. 

 During the 1938 Hurricane, substantial damage occurred throughout New Bedford 
and the shoreline area of Clarks Cove was not spared. Figure 1.4 and Figure 1.5 are 
photographs showing the condition of the West Rodney French Boulevard area after the 



Expanded Environmental Notification Form  New Bedford - West Rodney French Boulevard Nourishment 

 

 

4 

storm.  Under storm conditions, portions of the seawall failed and upland adjacent to the 
seawall was substantially scoured.  During the peak of the storm, water levels greatly 
exceeded the low elevation of the seawall and roadway, which limited the damaging 
effects of waves at the point of maximum water levels. 

  After Hurricane Carol in 1954, seawall and revetment improvements were made in 
1958.  As part of this shore protection project, a beach nourishment component was added 
between Oaklawn and Dudley Streets. Additional repairs and nourishment occurred in 
1977.  While it appears that a majority of the nourishment from Hazelwood Park north 
remains, much of the shoreline south of this area contains no high tide beach, except in 
the immediate vicinity of the groins.  

1.4 MEPA Review Thresholds 

 Under current MEPA review thresholds the Project triggers an ENF and other MEPA 
review, if the Secretary so requires, as it entails new fill and structures in a velocity zone 
or regulatory floodway [301 CMR 11.03(3)(b)(1)(e)] and alteration of one half or more 
acres of other wetland resource areas [301 CMR 11.03(3)(b)(1)(f)].  In addition, the Project 
also requires a Chapter 91 License [301 CMR 11.03(3)(b)(5)] and involves construction of 
solid fill structures of 1,000 or more square-feet base area [301 CMR 11.03(3)(b)(6)].  A 
detailed description of resource area impacts is provided in Section 6. 

 This EENF application fully describes the project and its alternatives, and assesses 
its potential environmental impacts and mitigation measures, as described in 301 CMR 
11.05(7).  Due to the unique nature of this project, where new optimized coastal 
engineering structures are proposed and portions of existing ineffective coastal 
engineering structures are dismantled, it is anticipated that a detailed EENF is needed to 
provide a thorough analysis of alternatives, potential environmental impacts, and 
mitigation measures.  Overall, the Project is focused on improving coastal resiliency to 
critical City infrastructure in an environmentally sound manner.   

. 
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Figure 1.3 Aerial photograph from 1938 with the approximate shoreline from January 2017 

shown in orange. 
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Figure 1.4  Damage to the area landward of the West Rodney French Boulevard seawall as a 

result of the September 1938 Hurricane (source: Spinner Publications, New 
Bedford, MA, www.spinnerpub.com). 

 
Figure 1.5 Portion of the West Rodney French Boulevard seawall failure that occurred as a 

result of the September 1938 Hurricane (source: Spinner Publications, New 
Bedford, MA, www.spinnerpub.com). 
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2.0 EXISTING CONDITIONS 

2.1 Structures and Shoreline 

 CLE Engineering, Inc. (CLE) performed field inspections of existing structures in 
February 2017 and documented the detailed findings of their visual (topside) investigation 
of the existing coastal engineering structures along West Rodney French Boulevard in an 
April 2017 report.   The inspection surveyed the condition of the concrete seawall, stone 
revetment and stone groins located along the approximate ±3,830 linear feet of study 
shoreline as shown in Figure 2.1.  The complete inspection report summarized here is 
provided as Appendix A to this report. 

The inspection was limited to the topside visual condition evaluation of structures 
with no below water or subsurface investigations.  Based on information provided by the 
City, the seawall and groins in the project area have been repaired in places, and in some 
instances rebuilt, with the last major effort dating from 1978. Since then, limited 
inspections were performed by the Massachusetts Department of Conservation and 
Recreation (MADCR) in 2006 and 2013 as part of the MA Coastal Inventory and 
Assessment Report. The 2017 inspection performed for this present project uses the same 
nomenclature and rating system utilized in the MA Coastal Inventory and Assessment 
Report to qualitatively assess the conditions of existing coastal infrastructure in the 
Commonwealth. 

A comparison of the conditions identified as part of the MADCR inspections 
performed in 2006 and 2013 to those recently performed by CLE in 2017 show that, in 
general, the stone groins remain in Excellent to Good (“A” to “B” rating, respectively) 
condition and the seawall is in Good to Fair (“B” to “C” rating, respectively; Figure 2.3) 
condition with observed surface spalling (Figure 2.3) and cracking but no visual signs of 
global failure (sliding, rotation, settlement, etc.). All of the structures were found to be in a 
condition which would provide protection to the upland along West Rodney French 
Boulevard during a major storm event.  

However, should these structures be allowed to continue to deteriorate, it may not 
be possible to repair and/or augment them without a complete replacement. Generally, 
repairs to the sections of the seawall that are “C”-rated should be made within the next 
five (5) years to maintain the level of protection that the structures provide. Site inspection 
plans which detail existing conditions are provided as an attachment to the complete CLE 
inspection report provided as Appendix A of this report. The condition assessment should 
be considered preliminary since it is limited to visual inspection of exposed structures. 

2.1.1 Groins 

The project area includes a total of six (6) stone groins as shown in Figure 2.2. The 
groins are constructed similarly of 3 to 5-foot diameter stone with 1H:1V side slopes and 
a 6 to 10 foot wide level bench (Figure 2.3). The structures vary in length from 
approximately 175 to 400 linear feet (LF). The exact date of construction of the groins is 
not known, however, they are visible in an aerial photograph from 1945. Groin No. 4 was 
extended both in 1958 and 1978.  The existing groin structures presently appear to have 
maintained their original slopes and lengths with few signs of displacement, settling, or 
scour. Groin No. 3 extends from the end of the bathhouse facility and appears to be the 
only groin which does not extend to West Rodney French Boulevard itself. 
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Figure 2.1 Limits of CLE shoreline inspection of coastal structures along West Rodney French 

Boulevard. 

 

 
Figure 2.2 Location of Existing Stone Groins within Project Inspection Limits. 

 

Table 2.1 below provides a summary comparison of the condition ratings assigned 
to the 6 groins as part of the MADCR inventory in 2006 and 2013 and as part of the 
inspection performed by CLE as part of this investigation. It should be noted that Groin 
No. 1 was not captured during MADCR 2006 or 2013 inspections. 
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In summary, the groins remain in Excellent or Good (“A” or “B” rating, respectively) 
condition in all of the inspection years. The structures exhibit minor issues which are 
considered primarily superficial. Accordingly, the current observed conditions of the groin 
structures are considered adequate to perform their intended functions under major 
coastal storm conditions. 

 

Table 2.1. Year/Year condition comparison of groins. 

Groin No. MADCR Inventory No. 
MADCR Rating 

2006 2013 2017 

1 N/A N/A N/A B 

2 049-009-000-286-200 B B B 

3 049-011-000-030-400 A A A 

4, 5 & 6 49-009-000-286-200 B B B 

 

 
Figure 2.3. Typical groin condition at West Beach. 

2.1.2 Seawall 

The concrete seawall extends along West Rodney French Boulevard for  
approximately ±3,820 linear feet (LF). The exposed height of the seawall ranges from 3 to 
10 feet above the existing beach elevation. The original date of construction of the seawall 
is unknown; however, the structure is present in a 1945 aerial photograph and available 
record documentation shows that the wall was extensively repaired/replaced in 1978. It 
appears that the original wall structure was comprised of stone which was subsequently 
overlain with an unreinforced concrete wall at some point in time. The aforementioned 
unreinforced concrete wall was then overlain with a reinforced concrete layer as part of 
the 1978 repair effort. Stone protection was also installed along the toe of sections of the 
seawall as part of this major repair. Figure 2.4 below illustrates the original stone, 
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subsequent concrete overlays and toe stone.  For this report, the full length of the wall has 
been divided into three sections to be similar to the assessments made as part of the 
MADCR Coastal Inventory: Wall Section 1.1 includes the southernmost ±2,500 LF, Wall 
Section 1.2 includes the middle ±535 LF and Wall Section 1.3 includes the remaining 
northernmost ±616 LF. All wall sections are constructed similarly and vary primarily in 
height. It is noted that toe stone protection was only observed along Wall Section 1.1 in 
intermittent sections, and the exact limits of the toe stone are limited to what is presently 
exposed. Additional areas of toe stone protection may be present but covered by 
windblown/accreted sand. 

As shown in Table 2.2 below, the overall condition of the full length of the seawall 
varied from Good to Fair (“B” or “C” rating, respectively). Wall Section 1.1 remains in Good 
(“B” rating) condition including the exposed toe stone (Figure 2.5). The conditions 
observed along Wall Sections 1.2 and 1.3, however, are considered to be Fair (“C” rating) 
as there are presently visual signs of deterioration, cracking, spalling, etc. (Figure 2.6). 
Despite these observations, all wall sections still adequately provide flood protection; 
however, their ability to be reused in the future as a core structure for an elevated wall or 
to be repaired rather than replaced has been reduced. Sealing the existing cracks and 
grouting the surface spalls could significantly extend the life of the wall. Provided these 
measures are implemented within the next 5 years, it is viable that all wall sections could 
be raised for future sea level rise without a complete reconstructive effort. In addition, it is 
noted that the existing access ramp located at STA 4+75 exhibits severe deterioration 
along the wingwalls, and the structures’ low elevation presents a risk due to low crest 
elevation (see Figure 2.7).  An evaluation with respect to need for the ramp should be 
performed before implementing any repairs.   The crest elevation of the seawall is shown 
to vary between 10.0 and 10.8 feet MLW, as shown in Figure 2.4. 

Although the seawall itself is in adequate condition, the toe revetment in front of 
the seawall is in poor condition. Much of the revetment was adjusted or removed during 
the 1978 seawall reconstruction. Some of the anthropogenic material located on the beach 
was likely left during combined sewer overflow (CSO) construction and removal of parts 
of the revetment. The lack of structural support in front of the seawall increases the risk of 
failure during a storm event.  

A total of seven (7) cast iron outfalls pipes are located along the length of the 
seawall (see Figure 2.8). These pipes extend out to/below Mean Low Water (MLW). Based 
upon available documentation, it is unclear as to the nature of the flow or associated 
volumes that presently discharge from these pipes. Further review of these structures 
should be conducted with the City to determine their current and future need and 
functionality. 

 

Table 2.2. Year/Year condition comparison wall sections. 

Groin No. MADCR Inventory No. 
MADCR Rating 

2006 2013 2017 

Section 1.1 049-007-000-112-100 B B B 

Section 1.2 049-011-000-030-100 B C C 

Section 1.3 49-013-000-055-100 C C C 
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Figure 2.4. Typical seawall section upon completion of repairs in 1978. 
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Figure 2.5 Typical Good condition of the seawall along the south side (B rated structure). 

 

 
Figure 2.6 Typical cap spalling at STA 5+00. 
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Figure 2.7 Ramp heavy spalling STA 4+75. 

 

 
Figure 2.8 Existing cast iron outfall pipe. 
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2.2 Shoreline Change Analysis 

 Based on long-term shoreline information (Figure 2.9), it appears that some limited 
landward migration of the natural shoreline has occurred since the late 1800s.  However, 
the majority of the observed shoreline change appears to be due to anthropogenic 
modifications.  Specifically, the construction of the seawall and a series of groins (and 
alterations to these structures over time), as well as placement of beach nourishment in 
the 1950s and 1970s, have had a significantly larger influence on shoreline change than 
natural coastal processes.  Understanding the influence of these anthropogenic effects 
was critical for limiting the use of the data for quantifying coastal processes.  Therefore, it 
was determined that a more recent short-term shoreline change analysis would be most 
appropriate for evaluating local coastal processes.  It is understood a priori that due to 
seawall construction, the shoreline position became fixed over time in areas where erosion 
reached the coastal engineering structure.  Therefore, the long-term influence of coastal 
erosion that leads to beach lowering along the seawall is not accounted for in the shoreline 
change analysis.  

 Use of shoreline change information allows quantification of coastal processes by 
providing a measure of nearshore accretion or erosion.  For the Clarks Cove shoreline, 
high quality shoreline data sets are available dating back to the mid-1800s.  However, as 
stated above, it was determined that short-term shoreline change subsequent to the most 
recent groin modifications and major beach nourishment placement would be most 
appropriate for understanding contemporary coastal processes  

 Shoreline change is typically minimal along stretches where coastal engineering 
structures have been built.  In many of these areas, notably along un-nourished sections 
of the West Rodney French Boulevard shoreline, the fronting beaches are submerged at 
high tide.  The shoreline change analysis focused on these areas; however, shoreline 
change rates for the entire West Rodney French Boulevard coastline were determined for 
the time period between 1997 and 2009.  It should be noted that the change rates 
represent the horizontal shoreline migration only and do not include changes in the beach 
elevation (i.e. beach lowering) over time.  Where the shoreline migration is limited by 
seawall/revetment, the shoreline change rates may indicate that little or no horizontal 
change has occurred, but the beach elevation may have lowered substantially over the 
same time period. 

 High water shorelines were obtained from aerial orthophotographs for 1997 and 
2009.  The high water shoreline position change rates were calculated by casting 
perpendicular transects to the later input shoreline at each analysis point along the line to 
the earlier shoreline.  The result is a table of shoreline change magnitudes and rates for 
each transect where shoreline change denoted with a minus sign represents erosion.  
Figure 2.10 graphically illustrates the short-term shoreline change results. 

 All shoreline position data contain inherent errors and/or uncertainties associated 
with field and laboratory compilation procedures.  The potential measurement and analysis 
uncertainty between the data sets is additive when shoreline positions are compared.  
Because the individual uncertainties are considered to represent standard deviations, a 
root-mean-square (RMS) method was used to estimate the combined potential 
uncertainties in the data sets.  The positional uncertainty estimates for each shoreline 
were calculated using the information in Table 2.3.  These calculations estimated the total 
RMS uncertainty to be ±1.2 feet/year from 1997 to 2009. 
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Table 2.3. Estimates of Potential Error Associated with Shoreline Position Surveys 

Orthophotography (1997, 2009)  

Delineating high-water shoreline position 

Position of measured points 

±10 ft 

±10 ft 

GPS Surveys (2017)  

Delineating high-water shoreline position 

Position of measured points 

±3 to ±10 ft 

±3 to ±10 ft 

 

2.3 Topographic Surveys 

 Topographic and bathymetric surveys were conducted in January 2017, in a joint 
effort between CLE Engineering (bathymetry) and the City of New Bedford (topography).  
The topographic survey included the beach and nearshore areas extending to the 
approximate 0-ft NAVD contour line and included the beach area and adjacent coastal 
protection structures, as well as upland public infrastructure along West Rodney French 
Boulevard.   

 In addition, a hydrographic survey of the near-shore areas was performed by CLE, 
extending to a minimum of 300 feet from the shoreline.  The survey was performed utilizing 
a multi-beam fathometer to allow complete bathymetric coverage of the entire survey 
footprint.  This equipment also can provide an initial estimate of submerged aquatic 
vegetation (SAV) (e.g. eelgrass) coverage based on the ‘strength’ of the acoustic return 
from the fathometer.  The results of the bathymetric survey are shown in Figure 2.11.  The 
combined results of the topographic and bathymetric surveys will be prepared as part of 
the existing conditions plans.  The initial assessment of the multi-beam data indicated that 
the eelgrass coverage was limited; however, an underwater video survey was performed 
to ground-truth this information.   

 The video survey was conducted in in late February 2017.  The results of this survey 
indicated significant eelgrass coverage in the nearshore region.  This coverage may result 
in the need for augmenting coastal structure design to contain any future beach 
nourishment to ensure that significant volumes of material do not migrate offshore and 
smother existing eelgrass beds. The video results were field-verified by Stantec biologists 
in May of 2017 (Figure 2.12).  

 Historically, eelgrass within this area appears to be ‘rebounding’ from historical 
conditions.  As shown in Figure 2.13, very little eelgrass was present in the 1980s, likely 
as a combination of CSO discharges into this portion of the coast, as well as the status of 
the wastewater treatment facility.  By 1996, it appears that eelgrass had recovered as a 
result of CSO improvements and wastewater treatment plant upgrades.  
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Figure 2.9 Shorelines from 1895, 1935, and 2017, where the shorelines from 1895 and 1935 

were derived from the MCZM shoreline database and the 2017 shoreline position 
was surveyed using RTK-GPS equipment. 
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Figure 2.10 Historical shoreline change for West Rodney French Boulevard shoreline from 

1997 to 2009. 
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Figure 2.11 Bathymetric contour data from 2017 multi-beam survey. 
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Figure 2.12 Eelgrass coverage based upon results of January 2017 reconnaissance video 

survey by CLE, Inc. and in-season May 2017 diver survey by Stantec. 
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Figure 2.13 Comparison between the Costa 1980s (left) and DEP's 1996 (right) showing 

increase in eelgrass cover around Clarks Point New Bedford area. This was one 
of the few areas of increase between the two surveys and may have resulted from 
the improvements to the wastewater facility, and perhaps more importantly, the 
elimination of dry weather discharges from CSOs on both sides of Clarks point. 
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3.0 ALTERNATIVES ANALYSIS 

3.1 Development of Alternatives 

 A number of alternatives were considered to improve storm damage protection 
compared to the status quo, “No Action” option for the West Rodney French Boulevard 
shoreline, including sand beach fills, groins with T-head breakwater heads and 
rehabilitating the existing seawall.  The preliminary alternatives analysis can be found in 
the 2017 report Conceptual Coastal Engineering Alternatives for West Beach New 
Bedford, MA by Applied Coastal.  The alternatives were considered to develop options 
that would reduce storm wave overtopping volumes, improve resiliency of the existing 
seawall, protect critical city infrastructure, while minimizing adverse environmental 
impacts to wetland resources.  A list of potential alternatives was developed for further 
evaluation: 

 Alternative 1 – No Action 
 Alternative 2 – Seawall improvements 
 Alternative 3 – Beach nourishment 
 Alternative 4a – Beach nourishment with structural enhancements (Toe Berm) 
 Alternative 4b – Beach nourishment with structural enhancements (T-head Groin) 

 

Example Alternative Comparison Matrix for Practicability 

 

Practicability 
Category 

Factor Alternative 1 
(No Action) 

Alternative 2 
(Seawall 
Improvements) 

Alternative 3 
(Beach 
Nourishment) 

Alternative 4 
(Nourishment 
and Toe 
Berm) 

Alternative 5 
Applicant’s 
Preferred 
(Nourishment 
and T-head 
Groin) 

Features Additional 
Shore 
Protection 
Capability 

NO 
 

YES 
 
Reduction in risk, 
but minimal 
improvement. 

YES 
 
Improvement for 
a design life 
 

YES 
 
Improvement for 
a design life 
 

YES 
 
Improvement for a 
design life 
 

Environmental 
Impacts 

Habitat 
Coverage 

NO 
 
 

NO 
 
 

YES 
 
Will cover some 
eelgrass habitat. 

YES 
 
Negligible impact 
to eelgrass 

YES 
 
Negligible impact 
to eelgrass 

Footprint 
Coverage 

N/A N/A 
 
 

80 ft berm: 11.8 
acres 
 
40 ft berm: 8.8 
acres 

4.7 acres 4.2 acres 

Cost 
 
(No cost 
threshold 
established) 

Upfront NO 
 
 

YES 
 
Least Cost (of the 
designed 
structures) 

YES YES 
 
Greatest Cost 

YES 

Long Term 
 
(Post Storm) 

YES YES YES 
 
Negligible 

YES 
 
Negligible 

YES 
 
Negligible 
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3.2 Description of Alternatives 

3.2.1 No Action Alternative 

 Under the No Action alternative, natural processes would occur without any form of 
human intervention to repair or reconstruct existing shoreline protection. There would be 
no prevention of continued beach migration and storm damage to existing public 
infrastructure that occurs during storm events.  There are no upfront costs with no action, 
but future costs to repair or rehabilitate structures will increase as remaining storm 
protection from the existing beach and seawall system will continue to diminish as a result 
of ongoing erosion and degradation of the wall.  

 The beach continues to lower and expose the seawall to wave action, and therefore 
wave protection is worse than conditions in the early part of the 20th century. The seawall 
protects infrastructure from failing behind it, but also accelerates erosion by reflecting 
wave energy, removing sand from the front of the structure. As erosion continues 
unabated, the beach profile along the wall will continue to lower.  As the profile lowers, 
storm waves impacting the seawall will increase in height due to less breaking in the 
deeper depths fronting the wall.  With larger wave heights, overtopping rates will also 
increase during storms, resulting in more frequent and severe erosion and damage to the 
paved and unpaved upland area behind the wall.   

 Historically, the shoreline within the project site has not seen significant damage 
since the 1938 hurricane. During the 1938 Hurricane, substantial damage occurred 
throughout New Bedford and the shoreline along West Rodney French Boulevard 
underwent heavy damage. A hurricane of equivalent magnitude to the 1938 could have 
serious implications to the City under the No Action alternative. A storm of that magnitude 
would destabilize the seawall and expose the sewer main behind it. An aging sewer 
exposed to waves in hurricane conditions would certainly fail and release raw sewage 
from the entire city into Clarks Cove. Cleanup costs would be extraordinary, and the 
sewage would devastate any habitat or marine life for decades. Further discussion of the 
sewer and implications of a failure are discussed in Section 4.3. 

3.2.2 Seawall Improvements 

 For this alternative, improvements to the seawall are proposed to reduce 
overtopping during storms and were compared based on storm performance.  The first 
proposed improvement is to increase the elevation of the seawall, increasing the effective 
height and reducing storm overtopping.  The second proposed improvement is 
strengthening the existing seawall by rebuilding it or installing fronting sheet pile.  Neither 
of these improvements alone address the issues related to the continuing erosion and 
lowering of the beach fronting the wall.  

 Increasing the crest height of the seawall was evaluated for storm performance.  
This evaluation used overtopping rates of the West Rodney French Boulevard seawall for 
three engineering scenarios during storms, and for a range of water levels.  The structural 
scenarios used in this analysis include 1) the existing conditions of the beach and seawall, 
2) the existing beach with a two-foot-high cap wall added to the seawall and 3) the existing 
seawall with the planned nourishment.  The water levels used range from just above 
MHHW (1.9 feet NAVD) to the point where mean overtopping volume rates become large 
enough in all scenarios to damage the paved promenade of the seawall.  Based on 
guidance provided by Owen (as presented in Herbich, 2000), overtopping discharges 
should be limited to 200 liters/meter/second to prevent damage to pavement. 
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 The method used to calculate overtopping rates in this case is presented in the Army 
Corps Coastal Engineering Manual (CEM, 2002).  By this method, the overtopping rate, 
q, of a vertical barrier is expressed as 

𝑞 = 0.082 exp −3.0
𝑅

𝐻

1

𝛾 𝛾
𝑔𝐻  

 

where Hs is the significant wave height, g is the gravitational constant, Rc is the freeboard 
of the wall above the still water level, β and s are reduction factors based on wave attack 
angle and structure geometry, respectively.  s has a value of 1.0 for plain, impermeable 
walls like what is in place at West Beach. 

 The value of offshore value of Hs used in this analysis is 5.2 feet in the center of 
Clarks Cove.  This was determined using conservative wave modeling results from the 
wave condition that generated the largest wave offshore of the beach.  In the calculation 
procedure, if the water depth (d) at the toe of the structure was not deep enough to support 
the offshore wave height, the breaking wave height (Hb) expressed as Hb=0.78d 
(McCowan, 1891) was used. 

 Overtopping volumes as a function of still water elevation are presented in Figure 
3.1.  For existing conditions, overtopping rates that would cause damage to the paved 
surface of the upland behind the wall occurs for water levels above +6 feet NAVD, which 
is close to the present FEMA 10% (10-year return period) water level.  With both the 
nourished beach and the case where only a 2-foot crest wall is added to the existing 
seawall, the overtopping rate exceeds 200 l/m/s at water elevations in excess of +8 feet 
NAVD, which is between a 20- and 25-year return period water level (between a 4% and 
5% percent water level).   

 The greatest disadvantage of the crest wall scenario is that management of 
overtopping discharges becomes an issue since upland runoff from overtopping is not able 
to flow back over the wall, resulting in ponding seawater and channelized flow along the 
wall. The ponding of seawater accelerates the breakdown of asphalt and may require road 
improvements. Channelized flow along the road can cause erosion of soil or landscape 
areas. 
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Figure 3.1 Mean overtopping rate of the West Beach seawall as a function of still water 

elevation, for the three structural alternatives compared in this analysis. 

 

 The second improvement option is to buttress the existing wall with sheet pile.  This 
has other disadvantages in addition to those determined for the increase in seawall height.  
One disadvantage is that sheet pile is often considered as a permanent, no-maintenance 
option.  In practice, however, lack of maintenance leads to degradation of the sheets which 
eventually leads to failure of the wall, often catastrophically during a storm event.  Another 
disadvantage is that a sheet pile wall without nourishment does not address future 
accelerated lowering of the beach profile caused by wave reflection against the vertical 
face of the wall.  Sheet pile walls reflect a large percentage of the incident wave energy.  
The reflected wave energy adds to the incident wave, increasing wave heights near the 
wall, which in turn mobilizes sediment to greater depths at the wall.  This leads to an 
amplification of the rate of erosion, since reflected waves lead to a lowering of the beach 
at the wall, which the leads to larger waves being able to impact the wall, and a further 
increase in reflected wave energy.  This amplifying effect of vertical walls on beach erosion 
is the main disadvantage of sheet pile in an active coastal environment. 

 The seawall improvements proposed in this alternative do not address the continued 
erosion and lowering of the beach fronting the seawall.  Implementing one or multiple 
improvements will amplify the rate of erosion due to increased wave reflection and 
increase beach lowering.  This will accelerate the degradation of the wall, the exposing of 
its foundation, and lead to greatly increased risk to the critical upland infrastructure that 
the wall protects.  

3.2.3 Beach Nourishment 

 Beach nourishment would add sediment seaward of the existing beach profile to 
absorb and dissipate wave energy, thereby increasing protection to infrastructure and 
property currently threatened by overtopping and storm damage. Once nourishment 
material is in place, coastal processes will rework the nourishment material to create an 
equilibrated beach profile.  The ongoing sediment transport will transport the nourishment 
material both cross-shore and alongshore.  Due to the ongoing transport of sediment to 
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adjacent shorelines as well as offshore, a maintenance plan for re-nourishment and/or 
backpassing will be necessary for this alternative to be effective as a long-term 
management strategy.  Maintenance should also be anticipated after significant storm 
events to replenish eroded sections of the beach to ensure stability and provide wave 
dissipation during future storm events.   

 The sediment transport potential modeling results indicate that transport rates reach 
a maximum north-directed magnitude in the vicinity of the Oaklawn Street groin.  This is 
an effect of the varying orientation of the seawall, which forms a point of land at this groin.  
The gradient in average sediment transport rates along this shoreline stretch provided 
initial evidence that it would be difficult to maintain beach nourishment along the project 
shoreline.  With no additional measures taken to contain the nourishment, it would be 
difficult to maintain a beach width along the entire shoreline, and the nourishment could 
infiltrate  into adjacent eelgrass resources. 

 Building on the insights provided by the sediment transport potential analysis, the 
shoreline model was used to simulate different nourishment templates, to investigate how 
they would evolve with time.  Two fill templates where modeled, one with a berm width of 
40 feet and a second with a berm width of 80 feet.  The fill template for each model run 
was bounded by the boat ramp to the south and the Hazelwood Park groin to the north.  
The 40-foot beach nourishment would have an estimated fill volume of 34,400 cubic yards, 
while the 80-foot berm would have a volume of 75,300 cubic yards. 

 These two nourishment scenarios were run for 10-years (using the WIS wave record 
starting in 1997).  With the 40-foot berm, the nourishment template MLW line begins within 
the shoreward limit of eelgrass (Figure 3.2) and remains within that limit for the duration 
of the 10-yer simulation (Figure 3.3).  Based only on the percentage of the original fill 
volume remaining within the limits of the fill template, the 40-foot berm fill has a design life 
of seven years, which is the length of time that elapses before the percent remaining drops 
below 30%.  The actual usable design life is less than this, since the berm line of the filled 
beach comes in contact with the seawall in the area north of the Oaklawn Street groin 
after only three years. 

 The 80-foot-wide beach nourishment option initially has more than twice the volume 
of sand than the 40-foot template.  The performance of this fill template is much better 
than the 40-foot fill, based on the percent fill remaining (Figure 3.4), which indicates a 
design life of more than 10-years.  However, the estimated MLW line is seen to encroach 
on the identified eelgrass areas even with the initial placement of the fill (Figure 3.5).  The 
initial nourishment template completely covered 1.05 acres of seagrass resources.  At the 
end of the 10-year simulation (Figure 3.6), there was continued displacement of the MLW 
line into the eelgrass areas, while the berm line of the beach was within 15 feet of the 
seawall in the area north of the Oaklawn Street groin.  There was an additional 0.24 acre 
of eelgrass covered by sand from the nourishment.  
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Figure 3.2 Starting shoreline for simulation of a 40-foot-wide nourishment template.  Beach 

berm line, and approximate MLW shoreline are shown with the inshore limit of 
identified eelgrass resources (from May 2017 survey).  

 
Figure 3.3 Modeled shoreline at the end of the 10-year simulation of a 40-foot-wide 

nourishment template.  Beach berm line, and approximate MLW shoreline are 
shown with the inshore limit of identified eelgrass resources (from May 2017 
survey).  

 



Expanded Environmental Notification Form  New Bedford - West Rodney French Boulevard Nourishment 

 

 

27 

 
Figure 3.4 Percent fill remaining for the two modeled nourishment scenarios. 

 
Figure 3.5 Starting shoreline for simulation of the 80-foot-wide nourishment template.  Beach 

berm line, and approximate MLW shoreline are shown with the inshore limit of 
identified eelgrass resources (from May 2017 survey). 
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Figure 3.6 Modeled shoreline at the end of the 10-year simulation of an 80-foot-wide 

nourishment template.  Beach berm line, and approximate MLW shoreline are 
shown with the inshore limit of identified eelgrass resources (from May 2017 
survey).  

3.2.4 Beach Nourishment with Structural Enhancements 

 Hard coastal engineering structures can be used to control the cross-shoreline or 
alongshore movement of beach nourishment.  These structures can be constructed to be 
sand tight barriers that largely block sand movement, or as more permeable impediments 
to sand transport that do not completely block transport, but instead reduce or inhibit 
transport rates to control beach width.  For West Beach, it has been demonstrated that 
proposed beach nourishment fill would be highly mobile and therefore would require a 
system with the primary purpose of containing the fill to increase design life as well as 
preventing it from infiltrating into the identified eelgrass resources that are found along the 
project shoreline.  Therefore, the structures must effectively control the cross-shore 
movement of sand.  There are two main types of structures that can be utilized to control 
this cross-shore movement of sand: a toe berm and T-head groins. 

Toe Berm.  An option that could be used along the project area is a toe berm (structural 
toe) for the nourishment fill, which is designed to contain the seaward movement of the 
filled sand volume.  The structural toe, or perched beach, concept has a low stone berm 
placed at some distance offshore of the seawall.  For West Beach, this stone berm would 
be placed at some minimum distance from the identified eelgrass habitat areas and have 
a crest elevation which is at least a couple of feet above the intersecting profile of the filled 
nourishment template.  As conceived for the shoreline study (Figure 3.7), the submerged 
berm would have a crest width of 10 feet , side slopes of 1:2.5 (v:h), would follow the -4.0 
feet NAVD contour, and would be placed 25 feet shoreward of the eelgrass area (Figure 
3.8), at a minimum.  The crest elevation would be -0.9 feet NAVD, which is about 2 feet 
above the fill template elevation at the location where the minimum distance between the 
seawall and eelgrass occurs.  The estimated footprint of this toe-berm is 49,400 square 
feet.  

 When compared to the nourishment by itself, the addition of the toe berm does not 
improve the engineering performance or design life of the fill, since it only helps to limit 
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the cross-shore sand movement into the identified eelgrass resource areas.  The cross-
shore movement of sand is only an issue for this project due to the presence of eelgrass, 
since cross-shore losses are not large in the areas of West Beach that have sandy beach.   

 The toe berm has no effect on the long-shore movement of sediment; therefore, it 
has no influence on the design life of any placed beach fill or on renourishment frequency.  
The greatest challenge for the perched toe option is the footprint required to construct it.  
The estimated area is more than two times more than the footprint area available by 
removing and reducing existing structures in place along west beach, and therefore not 
acceptable from a resource impact stand point. 

 
Figure 3.7 Conceptual profile of perched beach alternative, showing the positioning of the toe 

berm structure and filled nourishment profile relative to the existing eelgrass 
extent. 

  

 
Figure 3.8 Conceptual plan for perched beach alternative, showing toe berm layout (orange-

black line), and MHW line (green solid line) of the 40-foot wide beach.  Areas of 
eelgrass identified in the May 2017 survey are also provided. 
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T-head Groins.  The construction of a T-head groin field along the project shoreline is 
another alternative that utilizes structures together with nourishment in order to improve 
the storm survivability and resiliency of the seawall while protecting the identified 
nearshore eelgrass resource areas that exist along West Rodney French Boulevard.  T-
head groins are essentially short offshore breakwater sections that are connected to the 
offshore tip of a conventional wooden shore-perpendicular groin, as shown in Figure 3.9.  
The positioning of the tips of the T-head sections shapes the resulting equilibrated 
shoreline by the diffraction of waves as they enter the groin compartments between the T-
head sections.  The groins and T-heads act together to hold the beach fill material in place, 
which increases its engineering design life.  The shore-perpendicular groin trunks are used 
to control the along-shore movement of beach sediment, while the T-head breakwaters 
act both to control cross-shore and along-shore movement. The T-heads also are 
positioned strategically to prevent the infiltration of the fill into the identified eelgrass 
resource areas 

 

 

 
Figure 3.9 Example of a typical wooden groin that would be utilized as the trunk section of the 

T-head structures, where the armor stone shore parallel breakwater section would 
join the shore perpendicular wood section to form the ‘T’’. The trunk initially will be 
covered by sand, with a small portion near the breakwater uncovered. The 
coverage of the wooden trunks will fluctuate as the beach establishes an 
equilibrium profile. 

 

 Design guidance is provided by Bodge (1998 and 2003) and Hansen and Krause 
(2001).  By the method developed by Bodge, the MLW shoreline position is estimated 
using the known gap width between T-head sections and the average wave approach 
angle (Figure 3.12).  The design MLW shoreline is taken as the average of a parabolic 
spiral that is described by Hsu et al. (1993) for shorelines under the influence of headlands 
(natural and man-maid) and a simple line that is drawn using a straightforward fraction of 
the gap distance (G/3, or one third of the gap distance).  Besides the gap width, an average 
wave angle is used in the calculation of the parabolic spiral shoreline.  For West Beach, a 
wave-energy-weighted, vector-averaged wave angle was determined using the output of 
the wave model of Clarks Cove, including all modeled compass sectors and wind bands.  
The average wave angle relative to the average shoreline orientation is 16.4 degrees by 
this method, where the detailed modeling analysis is described in Section 4, below. 
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Figure 3.10 Aerial imagery of a T-head groin field along the James River in Virginia. Imagery 

is from USGS 2013 satellite observations. 

 

 
Figure 3.11 Example of a T-head groin project by Olsen and Associates (Photo by Olsen and 

Associates). 
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 After the development of two initial T-head layouts as part of the original 2016 MCZM 
grant study (Applied Coastal, 2017), a refined layout was designed with the following 
goals: reduce structure footprint to within the area that could be taken from existing 
structures along West Beach, and provide a nourishment template with sufficient volume 
for the purpose of enhancing the storm performance of the existing seawall.  Based on 
the results of this refined layout which minimized the overall project ‘footprint’ and ensured 
that offshore eelgrass resources were protected, the T-head groins in combination with 
beach nourishment was determined to be the preferred alternative. 

 The final, optimized T-head layout has a minimum MLW gap distance of 20 feet, 
while the most common MLW  gap distance is 30 feet.  The beach fill is designed to have 
an equilibrated slope of 1:10 (v:h), and a minimum berm width (the distance between the 
seawall and the +3.5 ft NAVD contour) of 30 feet.  The construction template would initially 
be filled along a line parallel to the seawall (dashed green line in Figure 3.13), have a crest 
elevation of +4.5 ft NAVD, and a foreshore slope of 1:6 (v:h).  The completed construction 
template would, with time, evolve into a crenulated beach (as shown by the berm crest 
line shown in Figure 3.12) as waves influenced by the T-heads shape the beach. 

 

 
Figure 3.12 Bodge method prediction of MLW shoreline in T-head groin compartments (from 

Hansen and Krause (2001). 
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Figure 3.13 Conceptual layout of T-head groin alternative with a 30-foot-wide beach.  T-heads 

are indicated by the gray-black lines, the beach berm line (+3.5 feet NAVD) is the 
solid gray line, the estimated MLW shoreline is the dashed line, and the 
construction template berm line (+4.5 feet NAVD) is the green dot-dashed line.  
May 2017 eelgrass survey results are shown. 

 

 The plan for this alternative includes the removal of the Woodlawn Street groin and 
portions of the groins located at Valentine Street and Hazelwood Park to offset the area 
taken up by the new T-head breakwaters.  The Valentine Street and Hazelwood Park 
structures were extended in the 1970s, at the time West Beach was nourished.  These 
extensions would be removed to existing (beach) grade level, leaving the older main groin 
trunks in place.  Additionally, the tips of the groins at Oaklawn and Aquidneck Streets 
would be reconstructed in order to provide short “L” breakwater ends to better retain the 
sand within the adjoining, downdrift groin compartment. Existing CSOs along the project 
shoreline would remain and be reconstructed.  Each would be configured to run along the 
proposed groin trunk and through the T-head breakwater.  A one-way check valve would 
be installed in the line to ensure unidirectional flow from the upland to the ocean. 
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4.0 PROJECT DESCRIPTION 

 The recommended project is to construct a beach nourishment project seaward of 
the seawall along West Rodney French Boulevard. The beach fill will be contained with a 
series of T-head groins, consisting of shore perpendicular trunks, and heads that parallel 
the orientation of the shoreline. The beach nourishment will extend the berm seaward and 
provide additional sediment to the system. The berm can be designed to absorb and 
dissipate storm wave energy, thereby increasing protection to the infrastructure behind 
the seawall. The additional shore protection will reduce risk of seawall destabilization 
during a large event (e.g., hurricane). Once beach nourishment material is in place, 
coastal processes will rework the nourishment material to create an equilibrated beach 
profile. The additional construction of the T-head field will provide environmental mitigation 
to contain nourishment sediment from migrating offshore into eelgrass habitat. While 
expansion of coastal engineering structures is generally discouraged by environmental 
regulatory agencies, recommendations to “trade” structures, where there is no overall 
increase in the cumulative “footprint” of coastal engineering structures, may have merit to 
maximize shore protection goals.  This can be accomplished by dismantling portions of 
existing structures and “trading” them for optimized new structures.  

 There are several environmental concerns with beach nourishment including altered 
water quality and natural habitat disturbance from depositing of material. Adherence to 
regulations and temporal considerations can help mitigate adverse impacts by avoiding 
vegetative, shellfish, and shorebird activity. With careful design and planning, a beach 
nourishment with a T-head groin field is a practicable alternative for the shoreline along 
West Rodney French Boulevard in New Bedford, MA to protect infrastructure. Evaluations 
of nourishments must have clear performance expectations, as they are designed to exist 
within the project area only for a specific period of time. These projects are meant to 
manage coastal erosion, and do not prevent it entirely. Damage by exposure to the ocean 
and waves to infrastructure upland is postponed by the nourishment for a designed length 
of time, after which renourishment must be anticipated to maintain proper shore protection. 
The frequency of renourishment is dependent on the initial design of the project.  Permit 
level plans of the proposed project are provided in Appendix B. 

 To optimize the design life of this shore protection methodology, the performance of 
the beach nourishment under severe storm wave conditions, as well as typical long-term 
‘average’ wave conditions was evaluated by conducting a detailed modeling and analysis 
from Groin 1 south to the boat ramp. Analyses of the nearshore wave environment, 
alongshore sediment transport, and cross-shore equilibration were utilized to inform the 
design process for the beach nourishment alternative, as described in the following 
sections.   

4.1 Historical Analysis 

 A historical analysis of shoreline changes to the West Rodney French Boulevard 
shoreline was assembled to assist in evaluating alternatives. The earliest documented 
shoreline position from the MCZM database is from 1895. Aerial imagery from 1938 
provides insight in the shoreline position relative to the seawall (Figure 1.3), prior to 
nourishments placed in 1958 and 1977. The West Rodney French Boulevard shoreline 
has experienced modest erosion of the shoreline in areas that have been not protected 
by these two nourishments.  While this beach erosion has not been severe when reviewing 
shoreline change rates since 1938 (See Figure 1.3), lowering of the beach over time has 
led to the need for revetment protection along the face of the exposed seawall sections.   
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 The long-term effect of this beach lowering is to expose this shoreline to larger 
depth-limited waves due to deeper water depths fronting the seawall. During severe 
conditions, these larger waves can destabilize the seawall protecting the sewer line behind 
the seawall. Moreover, the Coastal Structures Inventory indicates that while the vertical 
concrete seawall backing the beach is in fairly good condition, the toe revetment that 
protects against seawall undermining is in poor condition.  Due to the loss in beach width 
and condition of the shore protection, concerns have been raised by the City regarding 
critical infrastructure within West Rodney French Boulevard, specifically the sewer main. 

4.2 Wave and Sediment Transport Modeling 

 In Applied Coastal 2017, wave and shoreline evolution modeling were conducted to 
determine general and storm-induced physical conditions in the Project Area.  These 
models were used to develop the conceptual design and project an expected lifespan and 
maintenance schedule for the preferred alternative.  

 The sediment transport calculations depend upon a long-term wave data record.  
Ideally, this wave record would come from a data buoy stationed offshore of the site being 
modeled.  In the absence of such a source of long-term data, there are few other options 
for retrieving wave data.  For sites located on the open coast, simulated long-term wave 
records are available through the Wave Information Study (WIS) conducted by the U.S. 
Army Engineer Waterways Experiment Station (WES).  The WIS program has generated 
hindcast wave data for waves propagating from open ocean, through the use of computer 
simulations, for many sites along the U.S. coast.  

 For the shore along West Rodney French Boulevard, the direct open ocean 
exposure is prevented by its orientation in Clarks Cove and by the Elizabeth Islands that 
form the southeastern boundary of Buzzards Bay (Figure 4.1).  It is still possible that some 
offshore wave energy can propagate to West Beach by refraction and diffraction of waves, 
which are processes that redirect waves.  Because it was not initially known what the 
contribution offshore waves made to sediment transport at the study shoreline, the wave 
climate was estimated using a method that incorporated offshore waves and locally 
generated wind waves. 

 In this study, a three-part procedure was followed for the generation of wave input 
for the sediment transport analysis.  First, a long-term wave data hindcast record was 
collected and processed.  Second, the processed wave data were used as inputs into the 
two-dimensional wave transformation model SWAN.  Third, output from this program was 
then used to generate the wave input record used in the sediment transport calculations. 
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Figure 4.1 Detail of NOAA chart 13218 (Martha's Vineyard to Block Island) showing the 

locations of the WIS hindcast station (63074) and the West Beach study shoreline. 

4.2.1 Wave and Wind Data  

 For this study, wave conditions were generated using the wind and wave data 
available from the US Army Corps of Engineers (USACE) WIS hindcast database, at 
station 63074 located 20.9 NM south of the mouth of Clarks Cove and 10 NM south of 
Cuttyhunk (Figure 4.1).  The WIS data were used to develop offshore wave boundary 
conditions as well as the winds applied to the surface of Rhode Island Sound and 
Buzzards Bay.  The WIS has a record that spans the 33-year period between January 
1980 through December 2012. 

 The entire wave and wind records from the WIS hindcast are presented in Figure 
4.2 and Figure 4.3, respectively, as compass rose plots which show magnitude and 
percent occurrence by compass sector.  From the hindcast, winds most frequently blow 
from the SW, with a percent occurrence of 10.0%.  For sectors approaching the West 
Beach shoreline (SSE through NNW) winds blow 63.6% of the time, with winds greater 
than 25 knots blowing 4.4% of the total 33-year span of the record.  From all direction 
sectors, wind speeds are greater than 10 knots 65.0% of the record and greater than 25 
knots for 6.7% of the record.  The greatest wind speed of the entire record (64 knots) 
occurred during Hurricane Bob (August 1991). 
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Figure 4.2 Wind rose of data from the WIS hindcast station 63074 (Rhode Island Sound), for 

the 33-year period between January 1980 and December 2012.  Direction 
indicates from where wind was blowing.  Grey tone segments indicate magnitude 
of wind speeds.  Radial length of each segment indicates percent occurrence over 
the total duration of the data record.  The red diametric line indicates the 
approximate orientation of the West Beach shoreline. 

 

 
Figure 4.3 Wave height and period for hindcast data from WIS station 63074 (Rhode Island 

Sound) for the 33-year period between January 1980 and December 2012.  
Direction indicates from where waves were traveling, relative to true north.  Radial 
length of gray tone segments indicates percent occurrence for each range of wave 
heights and periods.  Combined length of segments in each sector indicate percent 
occurrence of all waves from that direction. 

 For the wave data of the WIS hindcast record, the predominant sector is from due 
south.  Waves propagate from this direction 23.6% of the time.  The second-most 
frequently occurring sector at this station is SSE, which occurs 19.4% of the time.  Most 
of the waves from the south sector (approximately 9% of the total record) have an 
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amplitude between 2 and 4 feet.  The 6.5 to 8.5 second wave period band from the south 
has the greatest occurrence (7% of the record) of all sectors. 

 To develop the wind input conditions for the wave model, the wind data from the 
WIS record were binned by 22.5-degree compass sector and by magnitude, as presented 
in Table 4.1.  For each separate compass sector, the hourly events from the wind record 
were divided into top, middle, and bottom bins, based on wind speed.  To determine which 
bin each wave case belonged, the maximum wind speed for each sector was found.  The 
bin limits then were set at one-third and two-thirds of the maximum wind speed.  For each 
separate sector, this binning method resulted in two more frequently occurring wind cases 
(bottom and middle bins) that represent more common conditions and one less frequently 
occurring bin (top bin) that represents rarer storm conditions.  A total of 289,295 total 
hourly time steps of the WIS record were sorted in this fashion. 

 The WIS hindcast record also was used to determine the offshore wave input 
conditions.  Each hourly WIS record includes parameters that describe the wave 
conditions (i.e., wave period, Tp; wave height, Hs; and direction, ).  Wave conditions for 
each wind case were determined by the wave data concurrent with the wind records.  
Average wave heights for each wind case were computed as the square root of the mean 
squared wave heights.  Wave direction was determined as the vector average direction of 
all wave cases occurring with each particular wind case. This method of sorting the wave 
data determines the average wave conditions that correspond to each binned wind case. 

 Thirty-three separate model cases (i.e., three wave cases from each of eleven 
compass sectors) were developed by this processing of the wind and wave data of the 
WIS record.  The 11 compass sectors from ESE to NNW include all winds that generate 
waves to drive sediment transport along the study shoreline.  Though winds from the ESE 
and SE sectors do not blow onshore at the study shoreline, waves from these sectors can 
refract as they enter Clarks Cove, and may result in sediment movement along West 
Beach.  The percent occurrence of each separate case is determined using the number 
of hourly records from the WIS hindcast that fall into each bin, divided by the total number 
of wave records in the entire 33-year record.  

4.2.2 SWAN Model Development 

As locally generated and offshore wave components propagate into shallower water near 
shore, the height of the shoaling waves will change, and they will gradually change 
direction to conform to the bathymetry in that area.  In order to estimate how waves will 
change as they grow under the influence of winds blowing across the surface of Buzzards 
Bay and move toward West Beach, the two-dimensional wave transformation program 
SWAN was used.   As discussed previously, wind data from the NOAA buoy and wave 
data from the WIS hindcast were used as boundary input to the runs of SWAN.   

 Developed at the Delft University of Technology of the Netherlands, SWAN Cycle III 
version 40.51AB is a steady state, spectral wave transformation model (Booij et al., 1999).  
Two-dimensional (frequency and direction vs. energy) spectra are used as input to the 
model.  SWAN (an acronym for Simulating Waves Nearshore) is able to simulate wave 
refraction and shoaling induced by changes in bathymetry and by wave interactions with 
currents.  The model includes a wave breaking model based on water depth and wave 
steepness.  Model output includes significant wave height Hs, peak period Tp, and wave 
direction . 

 SWAN is a flexible and efficient program based on the wave action balance equation 
that can quickly solve wave conditions in a two-dimensional domain using the iterative 
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Gauss-Seidel technique.  For this study, the model was implemented using a steady state 
finite-difference scheme, on a regular Cartesian grid (grid increments in the x and y 
directions are equal), though other options are available (including a finite difference 
formulation using an unstructured mesh).  An advantage of the iterative technique 
employed in SWAN it that it can compute spectral wave components for the full 360-
degree compass circle.   

 In addition to the wind and wave boundary conditions specified for each of the wave 
cases, bathymetry and several model parameters must be specified.  The model 
parameters describe the extent and resolution of the computational mesh (separate from 
the bathymetry grid) including nested grids (smaller refined grids with greater detail), the 
directional and frequency resolution of the wave spectrum, and wave physics (e.g., 
breaking, wave-wave interactions). 

 The SWAN model developed for West Beach used a coarse grid with 200-meter 
spacing for the region including the offshore area of Rhode Island Sound beyond Buzzards 
Bay and the Elizabeth Islands (Figure 4.4), and a nested fine-scale 2.5-meter grid that 
covers all of Clarks Cove (Figure 4.5).   The National Ocean Service (NOS, 2017) was the 
main source of bathymetric data used to create the grids.  A nearshore bathymetry survey 
performed by CLE and an upland survey by the New Bedford Department of Public 
Infrastructure (DPI) (both performed in Jan 2017) provided recent nearshore bathymetry 
and beach profile data for the fine grid along the West Beach shoreline.  Additional high-
resolution elevation data were available from a 2013 LiDAR flight of the area by the USGS 
which includes the upland of the study area.   All elevation data were transformed to the 
NAVD88 datum. 
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Table 4.1.  Wave model input parameters, listed by compass sector and wind velocity bin (i.e., 
bottom, middle and top thirds).  Listed offshore wave parameters include compass 
direction θ o, peak wave period To and wave height Hs,o.  Angles are given in the 
meteorological convention (i.e., from where the wind blows, in compass degrees). 

sector  percent 
occ. 

wind angle 
(degrees) 

wind speed 
(knots) 

o      (degrees) Hs,o             (feet) To     (seconds) 

ESE bot 1/3 3.1 112.5 10.1 148.3 3.2 8.2 

 mid 1/3 0.3 111.5 25.4 133.4 7.6 7.4 

 top 1/3 9.8x10-4 109.0 51.6 156.3 24.9 13.8 

SE bot 1/3 2.6 135.3 8.1 153.9 2.7 8.3 

 mid 1/3 0.9 135.6 18.3 147.1 5.1 7.1 

 top 1/3 0.1 135.2 30.8 151.5 10.4 8.0 

SSE bot 1/3 3.3 158.0 8.7 158.0 2.8 8.2 

 mid 1/3 0.7 157.9 20.1 160.9 6.1 6.8 

 top 1/3 1.9x10-2 159.2 34.2 168.0 14.2 9.3 

South bot 1/3 4.9 180.7 8.9 163.0 2.8 8.0 

 mid 1/3 1.3 181.0 19.0 175.5 5.5 6.5 

 top 1/3 0.0 179.3 33.2 177.7 14.0 9.2 

SSW bot 1/3 8.0 203.1 11.3 173.6 3.4 7.4 

 mid 1/3 0.5 203.0 24.6 192.8 8.1 7.0 

 top 1/3 3.3x10-4 193.0 64.0 194.0 34.3 15.9 

SW bot 1/3 8.3 224.8 10.3 177.2 3.2 7.4 

 mid 1/3 1.7 225.1 20.9 205.5 6.4 6.6 

 top 1/3 6.2x10-3 224.2 37.3 196.1 18.5 11.5 

WSW bot 1/3 5.1 247.1 8.8 175.4 3.0 7.7 

 mid 1/3 2.6 247.2 18.7 210.3 5.8 7.0 

 top 1/3 0.2 249.8 31.8 213.2 12.1 9.2 

West bot 1/3 4.3 269.8 8.8 178.4 3.1 7.9 

 mid 1/3 3.5 271.1 19.5 218.5 5.8 7.5 

 top 1/3 0.4 272.5 31.1 230.4 10.0 8.5 

WNW bot 1/3 4.4 292.4 9.7 183.4 3.1 8.0 

 mid 1/3 4.7 292.9 21.3 236.6 5.6 7.3 

 top 1/3 0.4 291.8 32.7 253.1 8.9 7.6 

NW bot 1/3 4.5 314.7 10.3 183.9 3.1 8.1 

 mid 1/3 4.6 314.3 21.7 260.8 4.9 7.0 

 top 1/3 0.2 314.4 35.0 285.8 8.1 6.8 

NNW bot 1/3 3.6 337.3 10.1 173.1 3.0 8.4 

 mid 1/3 2.8 336.8 20.9 294.3 4.3 7.2 

 top 1/3 0.1 336.8 35.3 334.7 7.9 7.7 
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Figure 4.4 Map showing wave model grid limits and bathymetry, for the coarse model grid of 

Buzzards Bay, and the limits of the fine-scale model grid for Clarks Cove and West 
Beach.  Contour lines are also provided at 20-foot intervals. 

 The coarse grid was used to propagate offshore waves developed from the analysis 
of the WIS hindcast record, and also generate wind-waves within Buzzards Bay.  The 
nested fine-scale mesh serves to provide highly-detailed wave information at the shoreline 
of West Beach, which were used as input conditions for the shoreline change model of 
the study shoreline. As executed, spatially varying model output from the coarse grid (at 
points that correspond to nodes along the fine grid open boundary) is used as the 
boundary condition for the fine scale grid model runs, therefore the refined grid results are 
truly nested within the coarse grid simulations.   
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Figure 4.5 Map of the fine-scale 2.5-meter model grid of Clarks Cove.  Contour lines are 

shown at 10-foot intervals. 

 The coarse grid is made up of 112,875 computational cells with a spacing of 656 
feet (200 meters).  The x-axis of the grid is 40.5 nautical miles (75.0 km) or 375 cells wide.  
The y-axis of the grid is 32.5 nautical miles (60.2 km) or 301 cells long.  The y-axis is 
oriented due north.  The greatest depth in the coarse grid domain is -156 feet NAVD (-48 
meters).   

 The fine-scale 2.5-meter grid is made up of 1,074,856 total cells.  The x-axis is 
oriented along the West Beach shoreline of Clarks Cove, and has a total length of 1.6 
nautical miles (3.0 km).  The y-axis is oriented along the compass heading of 245 degrees.  
The y-axis has a total cross-shore length of 1.2 nautical miles (2.3 km).  The maximum 
depth (26.3 feet NAVD) of the fine grid occurs along the southeastern edge of the grid, at 
the Cove’s mouth to Buzzards Bay. 

 The wave spectrum resolution specified for the model runs both coarse and fine 
model meshes included the full 360-degree compass circle divided into 72, five-degree 



Expanded Environmental Notification Form  New Bedford - West Rodney French Boulevard Nourishment 

 

 

43 

segments, with 40 discrete frequencies, between 0.06 and 1.00 Hz (corresponding to 
periods of between 16.7 and 1.0 seconds).   

 Examples of wave model output are presented in Figure 4.6 and Figure 4.7, from 
the coarse and fine grid runs of the top South case (Table 4.1).  In these plots the color 
contours indicate wave height and vectors are used to indicate the direction of wave 
propagation.   

 

 
Figure 4.6 Coarse grid output for top south wind case (33.2 kt winds blowing from the South 

sector, with a 14.0 foot, 9.0 second offshore wave approaching from the South 
sector).  Color contours indicate wave heights and vectors show peak wave 
direction. 

 In Figure 4.6, offshore waves with heights of 14.0 feet approach the entrance to 
Buzzards Bay in the course grid.  The sheltering effect of the Elizabeth Islands along the 
southeastern boundary of the Buzzards Bay is evident in this plot.  Wave heights at 
shoreline areas that are more exposed, such as Horseneck Beach in Westport and at 
Cuttyhunk, experience wave heights that are greater than 12 feet.  At the entrance to Clark 
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Cove, even with a wind of 33 knots, waves are less than half the offshore wave height due 
to the sheltering provided by the mainland and Elizabeth Islands. 

 Results plotted for the fine-scale grid of Clarks Cove (Figure 4.7) show that waves 
entering the cove area are oriented along its long axis.  Wave heights of about 4 feet occur 
over most of the surface of the Cove, but as waves enter the shallower water along the 
perimeter of the Cove they refract and turn toward the shoreline.  Refraction also causes 
a reduction in wave height.  Further wave height reduction occurs by breaking as the 
waves roll in to the surf zone at the shoreline.     

 

 
Figure 4.7 Nested fine-scale wave model output for the top South wind case (Table 4.1). Color 

contours indicate wave heights and vectors show peak wave direction. 

4.2.3 Shoreline Evolution Modeling 

 Various types of models may be utilized for studying the transport of beach sediment 
and the consequent shoreline change resulting from waves.  The technical sophistication 
of models ranges from simplified mathematical solutions of equations governing broad 
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physical principles (analytical models) to highly complex computer models that simulate 
natural phenomena contributing to coastal erosion.  The most complex computer models 
(three-dimensional models) require the most detailed input data.  The model best suited 
for studying coastal processes along the West Beach shorelines falls in the middle of this 
technical range.  While simplified analytical models ignore many of the important principles 
governing shoreline change, the most complex models attempt to simulate the inter-
relation of complex physical phenomena not fully understood by scientists/engineers.  
Thus, a blend of advanced scientific principles with practical engineering assumptions are 
used in the development of a useful shoreline change model for this analysis. 

Shoreline evolution modeling at West Beach was performed using a “one-line” longshore 
transport computer code.  So called “one-line” models simulate the evolution of a shoreline 
through time, at one specific contour level, e.g. the beach berm crest or mean water level, 
based on the assumption that the nearshore bathymetry (to the depth of closure used to 
define the active extent of the beach profile) can be adequately represented by straight 
and parallel contours.  Examples of formulations of this type of shoreline model are very 
well documented in the literature (e.g., Dean and Dalrymple, 1991; Hansen and Kraus 
1989). 

4.2.3.1 Sediment Transport Modeling 

 As an integral part to the understanding of the coastal processes that are at work to 
shape West Beach, an evaluation of sediment transport along the shoreline is necessary.  
Results from the spectral wave modeling effort formed the basis for computed sediment 
transport rates along the modeled beach segment since wave-induced transport is a 
function of various parameters (e.g., wave breaking height, wave period, and wave 
direction).  Longshore transport depends on long-term fluctuations in incident wave energy 
and the resulting longshore current; therefore, annual transport rates were calculated from 
the long-term average wave conditions developed and described in the previous section.   

Formulation of Transport Calculations 

 The sediment transport equation employed for the longshore analyses is based on 
the work of the U.S. Army Corps of Engineers (1984).  In general, the longshore sediment 
transport rate is proportional to the longshore wave energy flux at the breaker line, which 
is dependent on wave height and direction.  Since the transport equation was calibrated 
in sediment-rich environments, it typically over-predicts sediment transport rates.  
However, it provides a useful technique for comparing erosion/accretion trends along the 
shoreline of interest.     

In the method described by the Army Corps, the volumetric longshore transport, Q, past 
a point on a shoreline is computed using the relationship: 

ags

I
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where I is the immersed weight longshore sediment transport rate, s is the specific gravity 
of the sediment, a’ is the void ratio of the sediment, and ρ is the density of seawater. 

For this study, immersed weight longshore sediment transport, I, was computed using a 
method based on the so-called “CERC formula”, 
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where K is a dimensionless coefficient and Pls is the longshore energy flux factor computed 
using the following relationship: 
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where Hsb is the significant wave height at breaking,  is the coefficient for the inception of 
wave breaking (=Hb/hb), and b is the breaking wave angle.  A value of K=0.39 is 
designated for use with significant wave heights (as output from SWAN). 

 

 The actual method used to compute immersed weight longshore sediment transport 
for this study was described by Kamphuis (1990).  This method is basically a modification 
to the original CERC formula, and adds a dependency on the median grain diameter of 
the beach sediment, and also the surf similarity parameter, ξb, which is expressed as 
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where m is the bottom slope and Lo is the incident wave length.  The complete expression 
of Kamphuis is written as: 
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where the coefficient K* = 0.0013.  The value of transport potential derived using this 
method represents the maximum possible at a particular location, given a rich sediment 
supply, and no structures (e.g., seawalls and groins) to modify the movement of sediment 
along the shoreline. 

 Using these empirical expressions of sediment transport potential, a computer code 
was developed which computed sediment transport potential along the West Beach 
shoreline.  Values of sediment transport are computed at evenly spaced grid cells, with 
positions that correspond to alongshore grid cells of the wave transformation model grid.  
For this application, transport potential calculations were performed using a 8.2 foot (2.5 
meter) grid spacing, which corresponds to the grid spacing of the fine wave grid. The 
January 2017 shoreline, determined by the RTK-GPS survey, was used as the input 
shoreline.  The modeled shore segment is approximately 3,600 feet long, and includes the 
shoreline between the West Rodney French Boulevard boat ramp to the south and the 
hurricane barrier at the Kilburn Mills to the north. 

 Inputs into the sediment transport potential calculations include beach slope and 
sediment grain size.  A 0.46 mm representative grain size was determined based on mid-
tide sediment samples collected at the beach (Sediment sampling details provided in 
Section 4.5).  Beach slope was set to 0.04 (1:25 v:h) for the sandy portions of the shoreline 
based on the profile data available from the 2017 CLE and New Bedford DPI surveys. 

Present Sediment Transport Rates 

The computed net average annual sediment transport potential for present conditions is 
mapped in Figure 4.8 as vectors.  The results of the transport potential calculations 
indicate that the modeled West Beach shoreline segment acts as a single littoral cell with 
transport directed north.  Net transport rates peak at about 8,000 cubic yards (cu. yds) per 
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year (Figure 4.9) at the Oaklawn Street groin, about 1,370 feet north of the boat ramp.  
Potential rates then decrease moving north to the Hazelwood Park groin.  Across the 
sandy beach between the Hazelwood Park and Dudley Street groins, transport potential 
rates are low (around 500 cu. yds/year), an indication that this sub-segment of West Beach 
is well equilibrated to the presence of the groins.  Though the net transport is to the north, 
there is a southerly component along the whole shoreline.  The southerly component is 
largest (about 1,000 cu. yds/year) at the southern end of the modeled shoreline segment 
and smallest at the hurricane barrier.  The only area of net southerly transport is at the 
boat ramp, where net rates are less than 1,000 cu. yds/year to the south. 
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Figure 4.8 Computed average net sediment transport potential along the Sandy Neck 

shoreline.  Arrows indicate the direction of transport, while the color and size of the 
arrows corresponds to transport magnitude. 
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Figure 4.9 Annualized average sediment transport potential (positive north-directed; negative 

south-directed) computed for the shoreline of West Beach.  The net transport (solid 
black line) is the resultant of the north-directed (red line) and the south-directed 
(blue line) components of transport.  The August 2016 aerial photo provided for 
reference is via Mass GIS and Google Images (©2017). 

4.2.4 Shoreline Model Development 

 Using this expression of sediment transport potential, a computer model was 
developed which simulates the conditions along actual shorelines, where coastal 
engineering structures impact actual sediment transport rates.   The goal of the shoreline 
change modeling is first to predict measured shoreline change and longshore sediment 
transport rates, and subsequently use the model to evaluate beach management 
alternatives for West Beach.   

 The model code incorporates the ability to simulate the effects of seawalls (and 
coastal dikes) and groins on shoreline evolution.  The model is formulated using a simple 
explicit upwind differencing scheme (e.g., Dean and Dalrymple, 2001), which computes 
change in shoreline position based on the computed gradient of sediment transport.  The 
relationship between shoreline change and the gradient of sediment transport potential 
can be most simply expressed as: 
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where Q is sediment transport at a particular shoreline transect, x is alongshore width of 
a computational cell, y is the cross-shore position of the shoreline, t is time, q is a source 
term, DB is the berm elevation of the beach, and DC is the depth of closure.  Values of 
sediment transport are computed at evenly spaced grid cells, with positions that 
correspond to alongshore grid cells of the wave transformation model grid.  Groins and 
seawalls, which act to hinder sediment transport and prevent shoreline erosion, can be 
included in the model simulation.  

 The one-dimensional model grid developed for West Beach extends along the same 
3,600-foot long shoreline segment used to compute transport potential and uses the same 
8.2 (2.5 meter) grid spacing.  Required input parameters for the shoreline model are the 
depth of closure and beach berm height, which together define the active beach profile, 
meaning the littoral area where wave induced sediment transport is the predominant 
transport mechanism.  The depth of closure is an estimation of the seaward limit of the 
beach profile.  By definition, areas where no depth changes occur are located beyond the 
depth of closure.  For this study, the depth of closure was estimated using the method of 
Hallermeier (Dean and Dalrymple, 2001).  Although sand motion can occur at bottom 
depths that are greater than the depth of closure (e.g., during storms), the net flux of 
sediment is not great enough to cause changes in the beach profile.  The depth of closure 
is about half the depth for incipient sediment motion (Hallermeier, 1978).  The depth of 
closure (ℎ ) can be computed using the relationship developed by Birkemeier (1985),  

ℎ = 1.75𝐻 − 57.9
𝐻

𝑔𝑇
 

which uses the significant wave height and period that is expected to be exceed only for 
12 hours each year, 𝐻  and 𝑇 .  A useful approximation to this is given by ℎ = 1.57𝐻 , 
where 𝐻  is computed as 𝐻 = 𝐻 + 5.6𝜎 , and 𝐻 and 𝜎 are the mean wave height and 
standard deviation of the wave record, respectively.  Using a 33-year wave hindcast from 
WIS station 63074,  𝐻  is computed to be 4.5 feet (1.4 meters), which results in a depth 
of closure of 10.3 feet (3.1 meters).  Therefore, the depth of incipient sand motion is 20.6 
feet (6.2 meters). 

 Similar to the computation of sediment transport potential, output from the wave 
modeling analysis is used to drive the shoreline evolution model.  A time series of wave 
conditions was created using the Rhode Island Sound WIS hindcast so that the 33 wave 
cases (Table 4.1) representing mean annual conditions occurring from different compass 
sectors could be used in a time dependent simulation of shoreline movements.  At each 
model time step (15 minutes) during the course of the seven-year model calibration period, 
a wave case from the 33 modeled cases was selected based on each separate wave 
record from the WIS hindcast.  For hourly periods where waves were not propagating 
onshore from any of the ten compass sectors of Table 4.1, no waves were applied to the 
model shoreline for that time step. 

 Coastal engineering structures along the modeled shoreline segment are included 
in this model.  Six groins are included (e.g., Figure 4.10), as is the seawall along Rodney 
French Boulevard (Figure 4.11).  The groins act to impound sand, and are included in the 
model by introducing a permeability factor that reduces the transport rate across the grid 
cell where each groin exists.  Permeability ranges between 0.0 and 1.0, where 0.0 would 
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be a completely impermeable block to transport and 1.0 represents a structure that has 
no sand holding capacity (e.g., completely unraveled or filled to bypassing).  For the groins 
along West Beach, the permeability factor was set at 0 to represent the solid condition 
and large size of the groins, which effectively hold the available sediment.  If at any point 
during the simulation the shoreline accretes past the tip of the groin, the permeability is 
set to 1 and sand is allowed to move across the structure uninhibited.  

 
Figure 4.10 View of the Oaklawn Street groin, looking northwest (Jan 2017). 

 
Figure 4.11 Photo a section of the seawall along West Rodney French Boulevard, viewed from 

the boat ramp, looking north (Jan 2017). 

 

 The seawall acts to limit the shoreward movement of the shoreline as it moves 
during the course of the simulation.  If the shoreline at any grid cell erodes to the point 
where it comes into contact with the seawall, the shoreline is not allowed to move farther 
shoreward.  Unlimited accretion is allowed in front of the seawall. 
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 Model performance was calibrated by running the model between 1997 and 2009, 
which is a time period bookended by aerial orthophotographs available through MassGIS.  
The model input shoreline was digitized from the 1997 aerial set.  The model was run for 
12 years using the wave cases indicated by the WIS record, which has complete coverage 
of this time period.  The computed shoreline at the end of the 12-year simulation was 
compared to the shoreline digitized using the 2009 aerial orthophoto set (Figure 4.12).  
The calibration of the model was assessed by computing the RMS error of the sandy 
segment of the shoreline between Hazelwood Park and the Dudley Street groin.  The 
shoreline segments south of Hazelwood park were not included in this comparison 
because there is no shoreline change due the seawall, which would result in a RMS error 
that is too low and not characteristic of the sandy segment of the shoreline.  Calibration 
was achieved by applying a background erosion rate in order to minimize the RMS error.  
The error of the final calibration run was 12.9 feet, which is comparable to the uncertainty 
associated with the aerial photo analysis (14.1 feet).  The erosion rate applied to the 
calibrated model was 1.7 feet/year.  Results are shown in Figure 4.12. 

 
Figure 4.12 Comparison on modeled and measured shorelines for the shoreline model 

calibration period between 1997 and 2009.  The calculated RMS error for the 
sandy segment of the shoreline (between stations 18+00 and 33+00) is 12.9 feet, 
and the R2 correlation coefficient is 0.96.  The groin positions are indicated by 
reference from Figure 4.9. 

4.3 Sewer Main 

 Behind the seawall, the sewer line runs to the wastewater treatment for the city of 
New Bedford (Figure 4.13). The sewer line consists of a 7’ x 7’8” concrete pipe that runs 
parallel to West Rodney French Boulevard. Approximately 98% of the population of New 
Bedford (93,100) are connected to the sewer line. The number of housing units serviced 
by the sewer system is estimated to be 38,800 homes based on an average of 2.4 persons 
per housing unit (CDM, 1989). The treatment plant receives an average flow of 21.3 million 
gallons per day (mgd) and a maximum daily flow (averaged monthly) of 50 mgd (“Pumping 
Stations - Public Infrastructure - City of New Bedford Official Website,” n.d.). Both 
stormwater and sewage are treated by the plant. During large rainfall events, the sewer 
main is designed to release the combined stormwater and sewage into Clarks Cove and 
New Bedford Harbor by means of a CSO system as shown in Figure 4.14. The release of 
untreated combined sewage historically has threatened habitat and marine life. More 
specifically, eelgrass population and shellfish populations are starting to improve in Clarks 
Cove with an effort to increase treatment capabilities and a reduction in CSOs. However, 
these events still happen, and the potential for large events to release untreated sewage 
exist. 
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Figure 4.13 Aerial image of the approximate separation of the sewer main and the seawall. 

Just north of the boat ramp in the first groin compartment, the sewer main 
centerline (navy blue) is within 10 ft of the seaward edge of the seawall. This 
section of the seawall is exposed to the ocean during high tides. 

 
Figure 4.14 Example of a combined sewer system in dry and wet weather conditions (Photo: 

Akron Waterways). 
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4.4 Assessment of Proposed T-Head Groins and “Structure Trading” 

 The final proposed plan for West Beach is the result of an iterative engineering 
design process which evaluated several options based on defined project goals.  The 
project needed to enhance the storm resiliency of the main city sewer line along West 
Rodney French Boulevard while also being protective of sensitive eelgrass habitat that 
exists in close proximity to the project shoreline.  Through the course of the design 
process, the best features of particular designs were carried forward to later iterations, 
while design features that did not achieve the project goals were modified or replaced.  

 The critical need to protect existing infrastructure (the city’s main sewer line) is 
balanced with the need to protect existing eelgrass adjacent to the project, resulting in a 
unique situation that requires an innovative approach.  The existence of eelgrass 
resources in very close proximity to the shoreline was identified as the main challenge to 
any design used to improve storm resiliency along West Rodney French Boulevard.   

 A beach fill with T-head groins was selected as the best option in the previous 2016-
2017 West Beach CZM grant study.  The eelgrass proximity to the shoreline presents a 
challenge to accomplish both protection of the sewer main and the habitat, both of which 
had significant influence on the design of the project. The T-head structures are necessary 
to increase the engineering design life of the beach fill while preventing the fill from infilling 
nearshore areas of eelgrass.  From the results of the previous study, without the T-head 
groins, it is impossible to construct a beach fill that has a reasonable design life (greater 
than about 5 years) without infilling eelgrass areas.  Even the addition of a toe berm to 
manage the infilling of eelgrass beds with sand at the time of construction does not 
address infilling caused by the movement of sand out of the original template area due to 
alongshore transport.   The T-head structures help to hold the beach fill in place by 
minimizing both the alongshore and cross-shore movement of sand, thus achieving both 
project goals. 

  40- and 30-foot-wide (based on the position of the MHW elevation contour) 
variations of T-head project were initially developed.  The 30-foot-wide version became 
the selected option since it met the project goals with the smallest cumulative structural 
footprint.  As originally estimated, the footprint of this option was within the allowable 
footprint that is available from existing structures along West Beach that could be either 
shortened or removed altogether.  The structure trading allowed for nearly no net 
construction of hard structures within the project site. 

 Further optimization of the T-head layout was performed for the more recent 2017-
2018 CZM West Beach grant.  It was designed for a minimum width of 30 feet at the berm 
crest elevation of +3.5 feet NAVD to minimize overtopping of the beach during more 
frequently occurring wave conditions.  In addition, the construction template would initially 
be constructed with a berm crest of +4.5 feet NAVD.  This construction fill template would 
be gradually worked over by waves to develop into a crenulate beach due to the wave 
blocking influence of the T-head breakwaters. The volume of sand needed to construct 
the berm initially is estimated to be 31,150 cubic yards, constructed on a 1:6 (v:h) slope, 
which results in an initial berm width of slightly more than 50 feet at +4.5 feet NAVD, and 
a fill toe-of-slope that is within the line of breakwaters.  The resulting footprint of the new 
T-head breakwater sections was determined to be 24,271 square feet, which is within the 
footprint available from existing structure footprint that would be removed (25,577 square 
feet). 

 Typically, the design life of a beach nourishment is determined as the point in time 
when the volume of sand remaining in the original fill template drops below 30% of the 
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original construction volume. Design life for this project is defined differently since the goal 
is not just to maintain a certain volume of sand along the project shoreline, but rather 
maintain a minimum beach width in order to protect the existing seawall and critical upland 
infrastructure behind it.  In this case, the design life was determined as the length of time 
when the minimum berm width is more than 30% of the original equilibrated width.  Using 
erosion rates from the existing sandy portion of West Beach, the design life for this 
optimized T-head design is estimated to be between 9 and 12 years, using erosion rates 
that range between 0.54 and 0.72 feet per year.  

 The various conceptual designs evaluated for the West Rodney French Boulevard 
considered the public shoreline north of the existing boat ramp as a contiguous littoral 
system that required a regional sediment management and shore protection approach.  
With this consideration in mind, the evaluation considered the net overall potential 
environmental impacts associated with the shore protection alternatives.  Specifically, 
modification and/or reconfiguration of coastal engineering structures was considered a 
viable alternative, as long as it could be demonstrated that this approach provided 
improved shore protection along the shoreline without increasing overall environmental 
impacts.  To the extent possible, the design sought to improve the quality of the nearshore 
environment.  Presently, much of the intertidal and beach area is covered with stones, 
brick, and concrete from previous armoring efforts for the shoreline.  In addition, a series 
of cast iron outfall pipes (CSOs) exist along the shoreline (Figure 4.15). 

 
Figure 4.15 Example of existing cast iron CSO pipe that projects from the West Rodney French 

Boulevard seawall. 
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 To provide a holistic approach to region-wide shore protection, existing 
environmental regulations were evaluated within the context of the overall project’s urban 
shoreline.  The project shoreline is fronted by a vertical concrete seawall, as well as a 
series of stone groins.  “Pocket beaches” have been established within some of the groin 
cells trough pro-active beach nourishment activities in the 1970s.  The entirety of coastal 
armoring along the West Rodney French Boulevard shoreline was viewed as a single 
project from the aspect of evaluating potential environmental impacts.  From an 
environmental regulatory perspective, the Massachusetts Wetlands Protection Act 
(M.G.L. c. 131, § 40) identifies eight “public interest” functions that wetland areas provide 
and performance standards to protect these functions. Any activity that will potentially 
affect a wetland area is to be regulated in order to contribute to the following interests:  

1. Protection of public and private water supply  
2. Protection of groundwater supply  
3. Flood control  
4. Storm damage prevention  
5. Prevention of pollution  
6. Protection of land containing shellfish  
7. Protection of fisheries, and 
8. Protection of wildlife habitat  

 
 In accordance with the Massachusetts Wetlands Protection Act (WPA), review is 
required for any activity that will remove, fill, dredge, or alter any wetland resource area, 
with “alter” being defined to include (among other things) the changing of drainage 
characteristics, flow and/or sedimentation patterns, or flood retention areas, and/or the 
destruction of vegetation. The WPA regulations contain extensive damage prevention 
standards that are organized according to: (1) the type(s) of coastal wetland resource area 
in which a project is located; and (2) the statutory interests that are declared (or presumed) 
to be significant within each area (i.e., storm damage prevention, flood control, or 
protection of wildlife habitat and/or marine fisheries). The regulations also identify the 
characteristics of the respective resource areas that, if changed by a proposed project, 
may result in adverse effects on interests protected by the wetlands statute. For the 
proposed work associated with the West Rodney French Boulevard shore protection 
project, the project requires that best available measures be used to minimize adverse 
effects. “Best available measures” mean the most up-to-date technology or the best 
designs, measures, or engineering practices that are commercially available.  In general, 
non-structural alternative approaches to coastal hazards reduction are preferred over 
structural alternatives. Structural flood and erosion control alternatives should not interfere 
with the ability of a coastal landform to erode (providing material to adjacent beaches, 
dunes, and nearshore areas) and respond to wind, tide, and wave activity, if these 
landforms contribute to storm damage prevention or reduction and/or flood control. 
Beaches and dunes must also be allowed to naturally (re)build and migrate and/or grow 
landward, seaward, and laterally. 

 At present, the urban shoreline along West Rodney French Boulevard does not 
allow natural migration of beach or nearshore sediments to migrate, due to the existence 
of shore-perpendicular groins.  As described above, the entire shoreline is fronted by a 
vertical concrete seawall that protects the sewer main; therefore, long-term stability of this 
structure is critical to the resiliency of critical city infrastructure.  Development of 
appropriate shore protection along this shoreline region involved utilizing best available 
measures to create an overall project that minimized adverse effects to resource areas.  
To the extent practicable, the project involved using non-structural alternatives (beach 
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nourishment) to provide protection to the seawall foundation.  However, to maintain project 
longevity and prevent migration of nourishment sand into nearshore eelgrass beds, it was 
necessary to incorporate a series of T-head groins into the project.  As designed, the T-
head structures work in a similar manner to the series of existing stone groins along the 
project shoreline; therefore, the new structures would not create additional barriers to 
alongshore sediment movement.  In addition, the series of T-head structures would be 
filled to entrapment capacity with beach-compatible sand and this beach planform would 
be maintained to ensure long-term shore protection of the seawall and associated critical 
infrastructure.   As required by regulatory standards, the T-head structures are designed 
to be the minimum length and height to maintain the beach profile required for long-term 
shore protection at this site.     
 

     The repurposing of existing structure footprint (or “structure trading”) is proposed 
as a way that the nine new T-head groin breakwater sections of the proposed West Beach 
project (Figure 4.16) will be constructed with no net increase in area permanently occupied 
by coastal engineering structures along West Rodney French Boulevard.  In this manner, 
the overall impact of the proposed structures would by offset by removal of unneeded 
portions of existing structures.  As proposed, portions of the Hazelwood Park and 
Valentine Street groins and the entire Woodlawn Street groin would be removed to the 
approximate elevation of the adjacent ocean bottom.  It is anticipated that structure 
removal will leave the base layer of armor stone (i.e. boulders) along the seafloor that will 
provide enhanced fisheries habitat within the area of structure removal.   The footprint 
area removed from these structures (as indicated in Figure 4.17 through Figure 4.19) is 
roughly equivalent to the area occupied by the new, more effective, breakwater sections.      

 In addition to the footprint removed from existing structures, groins at Oaklawn and 
Aquidneck Streets would be reshaped by turning their outer-most 50 foot to the north so 
that the ends are configured in an L-shape.  Repurposing the groin tips in this fashion 
allows these structures to be better integrated into the proposed project, and to hold the 
sand nourishment more effectively. 

Footprint relocation.   The sections of the Hazelwood Park and Valentine Street groins 
that are proposed to be removed were added in the late 1970’s as part of a maintenance 
project that placed sand in the two groin compartments at the public bath house at 
Valentine Street and placed a smaller tapered fillet of sand against the south side of the 
Hazelwood park groin.  The groin extensions added 17,664 square feet to the footprint of 
these structures.  Based on analysis and observations of the present condition of the 
beach within the two groin compartments at the bath house, the extensions have a 
negligible influence on the width/stability of the beach, which indicates that the groins are 
longer than they need to be to effectively hold sand in place along the shoreline.  The 
modified length of the groins would be equivalent to the existing length of the Dudley Street 
groin, north of the bath house. 

 Along with the circa 1980 groin extensions, the complete length of the Woodlawn 
Street groin would be removed.  This last groin at the northern end of west beach is in an 
area with a narrow to non-existent high-tide beach.  The sediment-starved condition of the 
compartments on either side of this groin is primarily the cause of the updrift Valentine 
Street groin, which is effectively a complete block to sand transport to this area and allows 
minimal sand to travel north.  Removal of this groin would have negligible impacts on the 
condition of this shoreline segment between the Valentine Street groin and the hurricane 
barrier.  The footprint of this groin is 6,585 square feet. 
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 For the groin removal sections, stones would be removed to the level of the adjacent 
ocean bottom.  The remaining embedded material would be left in place as rocky/boulder 
habitat.  It is anticipated that this creation of fisheries habitat would mitigate for any 
concerns potentially related to placement of beach nourishment over the 
anthropogenically derived material (concrete, cobbles, and brick) along the existing beach 
area.     

 Stone removed from the existing structures that meets the specifications of the 
proposed T-head breakwater sections would be recycled and utilized in the new 
structures. 

Repositioned groins.   The footprint area of reshaped groins at Aquidneck and Oaklawn 
Street will be reduced by a small amount, as the groin tips will be repositioned into 
shallower water and; therefore, their bases would not be as wide as they presently are 
constructed, given the same crest elevation and side slopes.  Like the removed groin 
sections north of the nourishment area, for the portion of the groins tips that are 
repositioned, material will be removed to the level of the surrounding ocean bottom.  Any 
remaining material that is embedded below that level will be left as rocky substrate.  This 
is intended to mitigate for any potential loss of man-derived coarse cobble- and boulder-
sized material that may presently serve as nearshore fisheries habitat.  The existing man-
derived material in the intertidal and nearshore areas will be covered by the planned beach 
nourishment.  The footprint of the relocated groin tips together is 2,480 square feet.  The 
combined structure footprint planned for removal is 25,577 square feet. 
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Figure 4.16 Aerial photo of the existing structure footprint (shaded in red) to be traded for the 

new T-head structures (shaded in blue). 
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Figure 4.17 Tibbetts Engineering 1978 plan of West Beach. The footprint of Groins 1 (right) 

and 2 (left) are shaded in red. 

 

Figure 4.18 Tibbetts Engineering 1978 plan of West Beach. The footprint of the Groin 4 (right) 
extension to be removed is shaded in red. The tip of Groin 5 (left) shaded in yellow 
will be adjusted to the adjacent breakwater T-head section and reconstructed 
along the orientation shown by the dashed red line. 
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Figure 4.19 Tibbetts Engineering 1978 plan of West Beach. The tip of Groin 6 (right) shaded 

in yellow will be adjusted to the adjacent breakwater T-head section and 
reconstructed along the orientation shown by the dashed red line. 

4.5 Sediment Sampling 

 To determine sediment distributions of the existing beach to nourish the beach 
effectively and protect infrastructure behind the seawall, a sampling and sediment analysis 
program was completed. A successful beach nourishment project relies on compatibility 
between the existing sediment and the chosen supply. To assess compatible sediment 
distributions to target potential borrow sites, grain size data were obtained from beach 
grab sampling conducted by Briggs Engineering and Testing. Beach grain size samples 
were taken along the existing beach to characterize the range of sediments “native” to the 
beach system between approximate mean low water and the seawall/revetment.  One 
sample was collected from a lower beach location at the shoreline just above mean low 
water (MLW) and another sample was collected from the upper beach just above mean 
high water (MHW). There two samples were collected along three shore-perpendicular 
transects in the groin compartments to the north of the project area, as the material is 
characteristic of “native” sediment to the beach (Figure 4.20). The material residing in the 
nourishment footprint contains a mix of sand, gravel, stones, and leftover anthropogenic 
material or non-native material, likely deposited during seawall repair in 1978. 

  Each of the six sediment samples were analyzed for grain size utilizing standard 
ASTM analysis techniques. Individual sample grain size distributions are provided in 
Appendix C.  

 Sediment data were evaluated by finding the maximum and minimum grain sizes in 
each dataset, then calculating a mean value.  Figure 4.22 and Figure 4.23 show the 
maximum/ minimum and mean data for the lower and upper beach samples, respectively. 
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These values best represent the current natural composition of the berm along the 
shoreline of West Rodney French Boulevard and were used to determine the suggested 
composition of the berm for construction (Section 4.5). Results were also used to 
determine the median grain size (d50) of 0.46 millimeters (mm) used in the conceptual 
design models and the suggested sediment material gradation for construction.  A tabular 
summary of the grain size analysis for the beach is provided in Table 4.2.   

  
Figure 4.20 Sediment sampling locations for the six samples used in the sediment evaluation.  

Aerial photo from GoogleEarth. 
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Figure 4.21 Grain size distributions for the upper (N1, N3, N5) and lower (N2, N4, N6) beach 

locations. 

 
Figure 4.22 Lower beach (NB2, NB4, N6) grain size min/max range (shaded) and mean grain 

size (blue) for Briggs Engineering and Testing samples. 
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Figure 4.23 Upper beach (NB1 ,NB3, N5) grain size min/max range (shaded) and mean grain 

size (blue) for Briggs Engineering and Testing samples. 

 

Table 4.2. D16, D50, and D84 values for the mean upper and lower beach locations. 

  D16          D50         D84         

 Location (mm) (mm) (mm) 

Sa
m

pl
e Upper Beach 0.2 0.46 1.1 

Lower Beach 0.7 1.5 8.9 

4.6 Potential Sediment Sources 

 An initial analysis of potential sediment sources to provide compatible material for the 
beach nourishment at Clarks Cove in New Bedford was performed utilizing available 
information from upland borrow sources. There are several options for acquiring the 
material for beach nourishment. Sand can be dredged from an offshore sand borrow site 
or an adjacent harbor. Or the sand may be mined from a terrestrial location and 
transported to the site. The success of the project is dependent on the grain size 
distribution, and the placement of the fill.  To lengthen the lifespan of the nourishment, the 
grain size distribution should be consistent with the native distribution (or coarser).  

 Due to the difficulty in securing regulatory approval for potential offshore mining sites 
(both in time delays and cost), the initial assessment was restricted to land-based 
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sediment sources that are available within approximately 20-30 miles of the site.  It should 
be noted that the construction cost required by utilizing an upland source is approximately 
double that of using an offshore source for a mid- to large-scale project.  The total volume 
proposed for nourishment is 31,150 cubic yards, where the approximate cost of upland 
nourishment would be between $780,000 and $935,000 ($25 to $30 per cubic yard, 
respectively).   

4.7  Suggested Gradation 

 Based on an analysis of the material present at Clarks Cove in New Bedford, the 
suggested gradation for the nourishment material is presented in Table 4.3; however, 
some modifications to the gradation may be allowed based upon available borrow source. 

 

Table 4.3. Suggested sediment gradation for nourishment 
material. 

Nothing greater than #4 (4.75 mm) 

Less than 85% by weight passing the #18 sieve (1 mm) 

Less than 35% by weight passing the #30 sieve (0.6 mm) 

Less than 25% by weight passing the #50 sieve (0.3 mm) 

Less than 5% by weight passing the #200 sieve (0.075 mm) 

4.8 Relative Sea Level Rise 

 Separate from the daily rise and fall of the tide, the average elevation of the ocean 
changes over time with respect to the land.  This average position is called relative sea 
level and different geologic and atmospheric processes contribute to changes in relative 
sea level.  Some of the causes include glacial ice melt, thermal expansion of the ocean 
as the global temperature increases, and the rising or sinking of the earth’s crust itself.  
While the specific causes of relative sea level change are the topic of much scientific and 
political debate, historical evidence indicates that over the past 90+ years, the relative sea 
level in Woods Hole, Massachusetts has been rising generally in a linear fashion (see 
Figure 4.24).  Utilizing monthly mean sea level data, the long-term average relative sea 
level rise in Boston has been 2.86 mm per year or 0.938 feet per century. 

 The Massachusetts Office of Coastal Zone Management (MCZM) also published 
their own report in 2013 regarding future sea level rise projections along the 
Massachusetts coast based upon much of the information developed by NOAA (Parris, et 
al, 2012).  These projections utilized estimates for the historical linear trend, an 
“intermediate low” scenario, an “intermediate high” scenario, and a “high” scenario as 
shown in Figure 4.25.  For the evaluation of shore protection measures in this report, it is 
anticipated that a 50-year design life for new and/or reconstructed coastal engineering 
structures is appropriate.  Utilizing the relatively conservative values associated with the 
“intermediate high” relative sea level rise projection for the region, the evaluation for future 
conditions assumed a 2-foot increase in relative sea level over the next 50 years. 

 It should be noted that simply increasing structure elevation by 2 feet might not 
address increased wave overtopping predictions over the next 50 years.  Therefore, 
coastal engineering structure assessment also considered expansion of armor stone 
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revetments fronting the structures to ensure appropriate designs under future sea level 
and storm wave conditions. 

 For non-structural coastal engineering measures (e.g. beach and/or dune 
nourishment), the design life generally is on the order of 5 to 15 years; therefore, designs 
could be readjusted as sea levels increased in the future.  These design modifications 
would become part of the ongoing maintenance requirement for the project and there 
would be no need to incorporate sea level rise directly into the initial design.  

 

 

Figure 4.24 Long‐term mean sea level data for NOAA Woods Hole tide gauge station with 
linear trend and confidence interval. 
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Figure 4.25 Relative sea level rise scenarios estimates (in feet NAVD88) for Boston, MA.  

Global scenarios from were adjusted to account for local vertical land movement 
with 2003 as the beginning year of analysis (figure credit: MCZM, 2013). 

4.9 Storm Susceptibility 

 Due to the unique geographic location of Massachusetts, both tropical (originate in 
the tropics) and extra-tropical (originate in mid-latitudes) storm events are important to the 
characterization of potential coastal hazards.  For the shorelines in Buzzards Bay, 
including New Bedford, as well as along the south shore of Cape Cod, Martha’s Vineyard, 
and Nantucket, hurricanes typically are considered the storms of record.  However, storm 
damage along the remainder of the Massachusetts coast is dominated by extra-tropical 
storm events (northeasters).  Tropical storms and hurricanes generally move across 
Massachusetts rapidly (often in a few hours); however, their storm surge can be 
substantial, especially in large semi-enclosed basins oriented toward the direction of storm 
approach (e.g., Buzzards Bay).  In addition to their rapid passage, significant hurricane 
events are relatively infrequent, with only two Category 1 Hurricanes making official 
landfall (where the center of the Hurricane eye crosses the shoreline) in Massachusetts 
during the past 100 years (1916 and 1954).  Hurricane landfalls in the Massachusetts 
region are shown on Figure 4.26.  However, extensive damage has been caused by more 
powerful hurricanes that made landfall west of Massachusetts, including hurricanes in 
1991 (Bob), 1944, and 1938.  In contrast, extratropical storms (out of the northeast, east 
or southeast) typically occur several times per year, generally between late October and 
April.  Although the sustained winds are typically less than hurricane-strength, the duration 
of these storms can be problematic, causing coastal flooding situations for upwards of 
two-to-three days for severe storms.  Although storm surge elevations associated with 
these easterly storms are not as severe as major hurricanes, their relatively frequent 
occurrence and duration create significant coastal hazards along Buzzards Bay and the 
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south shore of Cape Cod.  To evaluate the susceptibility of the project area to the full 
range of storms, historical storm surge elevations were evaluated. 

 Figure 4.27 illustrates the FEMA 100-year storm surge levels along the 
Massachusetts coast.  Due to the limited data available, it is not possible to determine an 
accurate FEMA 100-year storm surge level along the undeveloped shoreline of outer Cape 
Cod, or along the south shores of Martha’s Vineyard or Nantucket.  The FEMA 100-year 
storm surge elevation represents the stillwater elevation without the local influence of 
waves.  The highest storm surge levels experienced in Massachusetts occur in Buzzards 
Bay, where the 1938 hurricane caused a storm surge in excess of 13 feet NAVD.  
However, it should be noted that most of the Massachusetts coast has FEMA 100-year 
storm surge levels in excess of 10 feet NAVD. 

 As shown in Figure 4.28, for the shorelines of Buzzards Bay and the south shore of 
Cape Cod, the difference between the 1-year and 100-year storm surge elevations is 
generally between 6-8 feet (1.8-2.4 m), with areas where the difference is greater than 8 
feet (2.4 m) in the upper reaches of Buzzards Bay.  This indicates quite clearly that the 
annual winter storms of the region result in storm surge elevations significantly lower than 
those associated with a rare, severe tropical storm, such as a hurricane.  In short, a severe 
hurricane impacting the area will be accompanied by historic flooding and associated 
damage.  Although hurricanes can cause damage along the entire Massachusetts Coast, 
areas most susceptible to this damage are the south-facing shoreline including the 
Buzzards Bay coast, the southern shore of Cape Cod, Nantucket, and Martha’s Vineyard.   

 More recent flood inundation mapping has been performed for New Bedford 
(SeaPlan, 2014) using the NOAA Sea, Lake, and Overland Surges from Hurricanes 
(SLOSH) model (Figure 4.29).  For the West Rodney French Boulevard area, some 
inundation along the roadway can be anticipated during a Category 2 or higher Hurricane.  
However, due to the relatively high elevations that exist on Clarks Point, the flooded area 
is limited.  In addition, the west-facing shoreline further protects this area from receiving 
the direct impact of Hurricane wave forces that typically have the greatest impact on south-
facing shorelines.  This natural protection is shown by the relatively modest alongshore 
sediment transport rates and long-term stability of the West Rodney French Boulevard 
shoreline, as described in Section 2.0. 
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Figure 4.26 Historical hurricane tracks impacting Massachusetts from 1858 to 2000. 
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Figure 4.27 100-year coastal storm surge elevations along the Massachusetts shoreline 

(derived from Tidal Flood Profiles, New England Coastline. U.S. Army Corps of 
Engineers, New England Division, September, 1988). 
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Figure 4.28 Difference between 1-year and 100-year coastal storm surge elevations along the 

Massachusetts shoreline (derived from Tidal Flood Profiles, New England 
Coastline. U.S. Army Corps of Engineers, New England Division, September, 
1988). 
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Figure 4.29 Hurricane inundation areas under existing sea-level conditions predicted from 
SLOSH model (SeaPlan, 2014) 
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4.10 Preliminary Construction Details 

 MADMF stated that the beach is most biologically active during the summer and 
therefore a November to April construction time would be most appropriate. With the 
assumption that construction could begin in the fall of 2019, the project is estimated to 
take approximately 6 months to complete. 

 The beach nourishment contract will include obtaining the beach nourishment 
material from an upland source, delivering it to the beach along West Rodney French 
Boulevard, and spreading it. A total of approximately 1,420 to 1,560 truck trips will be 
required to bring the nourishment material to the project site.  The designated truck route 
will likely travel to the project site from I195 and follow MA18 down to the parking lot 
adjacent to the boat ramp (Figure 4.30). No mitigation measures are being proposed at 
this time. The final shaping of the fill material will be completed by bulldozing or other 
approved means. The nourishment material will be used to build a platform tongue from 
which the breakwater stones may be placed. Once the breakwater is in place, some of the 
sand will be removed behind the breakwater so that the trunk portion of the groin may be 
placed. All earth-working equipment will operate above the tide line. 

 Temporary, short-term impacts from construction activities would be mitigated to the 
extent practicable.  Appropriate construction mitigation measures would be incorporated 
into the contract documents and specifications governing the activities of contractors and 
subcontractors working on elements of the project.  On-site resident engineers and 
inspectors will monitor all construction activities to ensure that mitigation measures are 
properly implemented. 

4.11 Preliminary Maintenance and Monitoring Plan 

 Since the purpose of the beach nourishment program is to re-establish the local 
sediment supply and provide storm and flood protection for West Rodney French 
Boulevard and the infrastructure behind it, an evaluation of long-term needs will be 
required to assist the City with future maintenance.  An essential aspect to this project will 
be the monitoring of the beach nourishment performance.  This monitoring information will 
aid the City of New Bedford by determining: 

 The position of the berm relative to the seawall. 
 Accretion or erosion along adjacent beaches. 
 The longshore variability in berm width indicative of potential “hot spot” erosion. 
 Future nourishment need required to maintain shore protection and berm width. 

 The rapid introduction of such a large volume of sediment to the nearshore area will 
result in the material moving in both the cross-shore and to a lesser extent the alongshore 
to reach equilibrium with the waves and currents in the area.  Monitoring will provide a 
means to measure the berm position in relation to the seawall and shifting of the fill.  This 
can be determined by measuring the elevation along a series of shore perpendicular 
control transects (or cross-sections) along the length of the fill, as well as performing a 
differential GPS survey of the observed high water mark. 

 There will be two transects in each of the groin compartments. The transects will 
straddle the centerline of the groin compartment and be spaced 25 ft apart. A pre-
construction survey will be performed immediately preceding the project.  The post-
construction survey will be performed as soon as is practical after the completion of the fill 
and will extend offshore to the -1 ft below MLW.  In the first-year post-construction, surveys 
will be performed quarterly, wading out to the -1 ft below MLW.  The second-year post-
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construction will have a 12-month and an 18-month survey again to -1 ft below MLW. 
Starting in the third-year post-construction, surveys will be conducted once annually out 
to -1 ft below MLW. 

 To ensure consistency between surveys, permanent benchmarks and/or markers 
will be installed along the seawall for the purpose of future beach measurements.  The 
elevations along the cross-sections will be plotted to monitor changes in the berm position.  
The transects can also be used to determine performance of the nourishment within the 
original design template.  In addition, differential-GPS surveys will be performed using a 
backpack unit along the observed high water line.  These surveys of the high water line 
will be performed immediately following nourishment and will take place on the same 
schedule as the cross-shore transects discussed above.   

 Monitoring reports will be prepared annually for the first five years after completion 
of the project, and then potentially at a less frequent rate depending on the project 
performance.  These reports will include a summary of all data collected, information 
regarding the wave climate and storm activity, volume change over time, and an 
evaluation of shoreline change.  In this manner, the performance of the beach fill can be 
evaluated relative to design predictions.  The monitoring information will provide useful 
data needed to assess future re-nourishment requirements of the West Rodney French 
Boulevard shoreline.  In addition, monitoring of any potential impact associated with 
nourishment will be included as part of the data collection and analysis effort.  

 Engineered beach nourishment projects have a limited design life; therefore, project 
planning includes the anticipation of future maintenance for beach fill.  Results from the 
beach nourishment monitoring reports will be utilized to assess when re-nourishment 
should be considered.  In general, overall beach volume can be considered the basis for 
“trigger conditions” for planning and construction actions.  In addition, “hot spot” erosion 
(significant erosion that occurs over a short stretch of beach likely resulting from the 
influence of coastal engineering structures) needs to be considered, since loss of 
significant beach volume or width could limit the storm protection level provided by the 
nourishment.  A proposed “trigger condition” includes if the beach width, defined as 
distance from the seawall to the observed high water line (based on the annual differential 
GPS surveys), decreases to 30% of the design width in any of the groin compartments.  
Should this occur, actions will be taken to re-nourish the “hot spot” out to its original design 
width. 

 The project construction has several environmental implications that need 
monitoring to ensure reduction of adverse impacts. A plan for the monitoring of eelgrass 
will be necessary to determine the extent of any migration of nourished sediment into the 
habitat. Annual diver surveys in late May will map the extents of eelgrass habitat for the 
first two years following project completion. A report will be prepared following the 
completion of the survey. Shellfish that exist in the project template will be collected prior 
to construction. Following placement of the nourishment, shellfish populations that were 
identified in the shellfish survey may be reseeded to promote population growth. Additional 
monitoring of any bird nesting, particularly plovers, will also follow project completion. 
Further discussion of environmental impacts is included in section 5. 
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Figure 4.30 Truck route for the delivery of sediment from I-95 to the project shoreline 
along West Rodney French Boulevard.  
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5.0 POTENTIAL ENVIRONMENTAL EFFECTS OF PREFERRED DESIGN 

 The proposed project has been designed and will be constructed using the best 
available measures to minimize adverse impacts to coastal resource areas as defined by 
the Massachusetts Wetlands Protection Act (WPA).  The Proposed project is located 
within and/or abutting the following coastal resource areas: 

 Land Subject to Coastal Storm Flowage (310 CMR 10.04) 
 Land Under the Ocean (310 CMR 10.25) 
 Coastal Beach (310 CMR 10.27) 
 Coastal Dune (310 CMR 10.28) 
 Coastal Bank (310 CMR 10.30) 
 Land Containing Shellfish (310 CMR 10.34) 

 The following sections provide definitions of coastal resource areas that will be 
affected by the proposed project, a description of the proposed work to occur within each 
resource area, and how the Project meets performance standards. 

 To assess existing conditions and potential project impacts to resource areas, 
biological resources were evaluated within the project ‘footprint’, as well as within the 
nearshore region adjacent to the project.  Stantec was contracted to provide a shellfish 
habitat assessment (described in Section 5.6, below) and eelgrass survey within Clarks 
Cove along West Rodney French Boulevard, as support for permitting requirements 
associated with the proposed beach renourishment project from Hazelwood Park to the 
Town Pier (Figure 5.1).  The survey was performed on a super-tide, full moon extending 
over two field days.  The high tide facilitated diving conditions in the nearshore.  Wind was 
5-10 miles per hour (mph), cloudy skies with light rain.  Stantec found that this project will 
meet the performance standards in the Commonwealth of Massachusetts Wetlands 
Protection Act (WPA) and will not significantly, adversely impact shellfish habitat within 
Clarks Cove.  Renourishment may temporarily affect shellfish populations; however, 
productivity is expected to recover within one year.  The full report is provided in Appendix 
D. 

 Figure 5.2 depicts the extents of eelgrass present in the project area at the time of 
the 2001 and 2013 MADEP eelgrass surveys. These extents are approximate and were 
the most recent data available through the MassGIS OLIVER mapping tool. Eelgrass beds 
are shown within the middle section of the proposed project (Figure 5.2Error! Reference 
source not found.) and south of the boat ramp. During CLE’s January 2017 video survey, 
additional eelgrass habitat was identified. 

 Stantec was asked to ground-truth the presence of eelgrass observed in video as 
collected by CLE in January 2017.  They conducted a diver-assisted survey during the 
growing season (May 2017).  During the survey, historical MADEP eelgrass maps were 
reviewed (MassGIS OLIVER Mapping Tool), including maps available from 2001 and 
2013.  Field observations established that existing eelgrass was present beyond the area 
mapped by MADMF in 2013, as well as areas mapped by CLE (Figure 5.3); however, a 
large section of eelgrass delineated by CLE in January 2017 was observed to be dead 
and occupied by dead man’s finger algae (Codium fragile).  Regardless, the eelgrass area 
mapped by MADEP in 2013 has increased in size. 

 A further survey was performed to delineate the extents of the coarse-grained 
material that exists along the upper part of the intertidal beach (see Figure 2.5 and Figure 
2.8 for examples).  A visual inspection indicated that much of this material consists of 
angular stones, brick, and concrete.  Based on the plans related to historic improvements 
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to the seawall in 1978 (Figure 2.4), it is apparent that the likely source of the coarse-
grained material on the beach is from dismantling of the previous seawall which consisted 
of cobble-sized angular stone held together with mortar.  Therefore, the extent of this 
material on the project plans (Appendix B) is described as “Anthropogenic Stone, Brick, 
etc.” Based on the survey, the total beach area covered by this material is approximately 
11,200 square feet, where a majority of the material appears to be placed as protection 
for the steel Combined Sewer Overflow (CSO) pipes that extend onto the beach.  

 
Figure 5.1 Proposed Project Area illustrating sand nourishment (tan shading) and T-head 

structures (breakwater sections shown in gray).  
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Figure 5.2 MADEP Eelgrass Areas (retrieved data June 2017).  
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Figure 5.3 Stantec Eelgrass Assessment Results May 25, 2017 with CLE Eelgrass Video 

Assessment Results (January 2017). 
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5.1 Land Subject to Coastal Storm Flowage 

Pursuant to 310 CMR 10.04, Land Subject to Coastal Storm Flowage (LSCSF) means 
“land subject to any inundation caused by coastal storms up to and including that caused 
by the 100-year storm, surge of record or storm of record, whichever is greater”.  The 
areas mapped by the Federal Emergency Management Agency (FEMA) on community 
Flood Insurance Rate Maps (FIRM) as the 100-year flood plain within the coastal zone are 
included within LSCSF.  LSCSF may be significant to the interests of storm damage 
prevention, flood control, pollution prevention, and wildlife habitat.  LSCSF in this area 
contains other jurisdictional resource areas which are important for storm damage 
prevention and flood control. 

The current flood insurance rate map (FIRM) for this area, depicted as Figure 5.4, 
indicates that the 100-year storm encompasses the entire Project Area.  According to 
FEMA and the National Flood Insurance Program, any building located in an A or V zone 
is considered to be in a Special Flood Hazard Area, and is lower than the Base Flood 
Elevation V zones are the most hazardous of the Special Flood Hazard Areas. There are 
currently no performance standards for work in LSCSF.  The proposed berm nourishment 
will affect approximately 266,315 ft2 of LSCSF.  The proposed project is not anticipated to 
alter the existing drainage patterns of the site and will enhance the storm damage 
prevention capacity of the site. 
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Figure 5.4 FEMA flood insurance rate map. Regions in turquoise are subject to inundation by 

the 1% annual chancel flood, as determined by FEMA 
(https://msc.fema.gov/portal/). 

 

5.2 Land Under the Ocean 

Land Under the Ocean (LUO) is defined at 310 CMR 10.25(2) as "land extending 
from the mean low water line seaward to the boundary of the municipality's jurisdiction 
and includes land under estuaries".  This resource area is presumed significant to provide 
feeding areas, spawning and nursery grounds and shelter for coastal organisms, to reduce 
storm damage and flooding by diminishing and buffering the high energy effects of storms, 
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provide a source of sediment for seasonal rebuilding of coastal beaches and dunes, and 
to provide important food for birds and invertebrates.   

The proposed beach nourishment template will convert 119,301 square feet (2.7 
acres) from LUO to Coastal Beach.  Additionally, the T-head groins will fill 24,271 square 
feet of LUO.  However, removal of three existing groin sections and the repositioning of 
two other groin tips (shown on the Project Plans in Appendix B) will create 25,577 square 
feet of new LUO.  Therefore, impacts associated with coverage of LUO resources is offset 
by net creation of LUO in the historic ‘footprint’ of the groin structures.  In the groin removal 
areas, it is anticipated that the surficial layer of armor stone will be retained to serve as 
mitigation for the coarse-grained material (shown as “Anthropogenic Stone, Brick, etc.” on 
the plans in Appendix B) that exists within the intertidal zone of the Coastal Beach.  In 
total, there is approximately 11,200 square feet of this man-derived material within the 
project area.    

5.3 Coastal Beach 

Pursuant to 310 CMR 10.27(2), Coastal Beach refers to unconsolidated sediment 
subject to wave, tidal, and coastal storm action which forms the gently sloping shore of a 
body of salt water and includes tidal flats.  Coastal beaches extend from the mean low 
water line to the coastal bank or the seaward edge of existing man-made structures.  
Coastal beaches dissipate wave energy, serve as sediment source, serve the purposes 
of storm damage prevention and flood control by dissipating wave energy, and provide 
habitats for shellfish, marine fisheries, birds and marine mammals.   

Based on the existing conditions shown on the plans (Appendix B), a coastal beach 
exists for the length of the Project Area. Due to the low natural sediment supply to this 
stretch of shoreline, the beach has lowered over time, and in many areas, the coastal 
beach elevation is below the mean high water elevation, providing minimal storm 
protection.  It is anticipated that ongoing natural processes, along with relative sea-level 
rise, will cause complete loss of the remaining beach fronting the Project Area over the 
next few decades.   

A total of approximately 114,000 square feet (2.6 acres) of Coastal Beach, 
measured from the existing mean low water line to the toe of the existing 
revetment/seawall in the Project Area, will be enhanced by the proposed sediment berm 
nourishment.  The performance standards for Coastal Beach state that any project on a 
Coastal Beach shall not have an adverse effect by increasing erosion, decreasing the 
volume or changing the form of any such coastal beach or an adjacent downdrift coastal 
beach. 

The proposed project will protect the critical characteristics for Coastal Beaches 
(310 CMR 10.27(1)) as follows: 

a. Volume (quantity of sediments) and form: The proposed berm nourishment is not 
expected to impede the transport of beach sediments along the Project Area.  The 
berm will provide an improved sediment supply. 

b. Ability to respond to wave action: The proposed mixed-sediment berm will have a 
higher elevation and, compared to the existing beach, and have a greater ability to 
dissipate wave energy. 

c. Distribution of sediment grain size: Sediment consistency (i.e., grain size) of the 
nourishment will be consistent with sediment from the beaches north of the project 
area, as well as adjacent to the existing groins in the project area.  Due to 
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anthropogenic alterations to the beach system along the areas where no high tide 
beach exists, the existing sediments should not be considered native.   

d. Water circulation: The proposed beach nourishment will not affect water 
circulation. 

e. Water quality: No impacts to water quality will be caused by the proposed mixed-
sediment berm nourishment.  Berm material will consist of clean sand and gravel, 
with less than 2% fines. 

f. Relief and elevation: The proposed nourishment will raise the existing beach 
elevation to approximately +4.5 ft NAVD88 to reduce wave overtopping. 

 The proposed project will meet the performance standards for Coastal Beach (310 
CMR 10.27(3, 5, and 7)) as follows: 

a. 310 CMR 10.27(3): The proposed nourishment will not increase erosion, decrease 
the volume, or change the form of the existing beach.  As designed, the project will 
increase the beach volume.  

b. 310 CMR 10.27(5): The project consists of a nourishment of clean sediment of a 
grain size compatible with the native beach material located to the north of the 
project area. The project also consists of the construction of T-head groin sections. 

c. 310 CMR 10.27(7): The project is not located within mapped habitat of rare 
vertebrate or invertebrate species. 

5.4 Coastal Dune 

 The Act defines Coastal Dune (310 CMR 10.28(2)) as “any natural hill, mound or 
ridge of sediment landward of a coastal beach deposited by wind action or storm 
overwash.  Coastal dune also means sediment deposited by artificial means and serving 
the purpose of storm damage prevention or flood control.”  Although Coastal Dunes exist 
adjacent to the project, no work will be performed within the footprint of this resource area.   

5.5 Coastal Bank 

The Act defines Coastal Bank (310 CMR 10.30(2)) as “the seaward face or side of 
any elevated landform, other than a coastal dune, which lies at the landward edge of a 
coastal beach, land subject to tidal action, or wetland”.  The Coastal Bank is determined 
to be significant to storm damage prevention because it is a vertical buffer to storm waters. 
Therefore 310 CMR 10.30(7) applies: Bulkheads, revetments, seawalls, groins, or other 
coastal engineering structures may be permitted on such a Coastal Bank except when 
such bank is significant to storm damage prevention or flood control because it supplies 
sediment to coastal beaches, coastal dunes, and barrier beaches.  The proposed beach 
nourishment will be placed in front of the existing seawall/revetments on West Beach and 
increase shore protection.  As part of the project, spalling portions of the existing concrete 
seawall will be repaired; therefore, the project represents a slight improvement to the 
storm damage prevention aspects of Coastal Bank.  

5.6 Land Containing Shellfish 

 Land Containing Shellfish is defined as “those resource areas likely to contain 
shellfish, to provide criteria for determining the significance of land containing shellfish, 
and to establish regulations for projects which will affect such land.” Land Containing 
Shellfish can include Land under the Ocean, Tidal Flats, Rocky Intertidal Shores, Salt 
Marshes, and Land under Salt Ponds when any such land contains shellfish. Shellfish 
species included in this definition are: bay scallop (Argopecten irradians), blue mussel 
(Mytilus edulis), ocean quahog (Arctica islandica), oyster (Crassostrea virginica), quahog 
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(Mercenaria merceneria), razor clam (Ensis directus), sea clam (Spisula solidissima), sea 
scallop (Placopecten magellanicus), and soft shell clam (Mya arenaria).  The project will 
impact approximately 257,500 square feet (5.9 acres) of Land Containing Shellfish within 
the Coastal Beach and LUO resource areas.  The planned beach nourishment may 
temporarily affect shellfish populations; however, productivity is expected to recover within 
one year.   

 Due to the extensive size of the project area, shellfish sampling stations were 
located at 50-foot intervals along four transects set 50-feet apart (Figure 5.4).  Shellfish 
stations at the proposed project sites were arranged in a grid pattern (Figure 5.5). The 
study area included sampling along transects, which extended from the mean low water 
line. Shellfish stations were evaluated for the presence, abundance, and type of shellfish 
within sampled substrate. Shellfish targeted for abundance calculations included quahogs, 
soft-shell clams, bay scallops, razor clams, and American oysters. Sediment 
characteristics were visually observed at each location. A total of one-hundred thirty-two 
(132) stations were surveyed for the presence and abundance of shellfish and sediment 
type by two Stantec divers.  Ninety-two (92) quahogs, five (5) bay scallops, one (1) sea 
urchin were collected within the project study area.  

 The majority of the study area within Clarks Cove is shown to be suitable for 
quahogs. Additionally, there are small areas designated as suitable for bay scallops, razor 
clams and American oysters between Hazelwood Park and the boat ramp. Figure 5.6 
depicts MADMF shellfish growing areas. This information was also acquired as geospatial 
data via the MassGIS OLIVER Online Mapping Tool. Clarks Cove is mapped as 
conditionally approved for shellfish growing and the City of New Bedford seeds the area 
with quahogs.  This area can be open to City of New Bedford shellfishing subject to water 
and sediment quality. The area is conditionally approved for shellfish growing by MADMF 
and is considered suitable for quahogs, bay scallops, oysters, and razor clams within 
Clarks Cove. 
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Figure 5.4 Stantec Shellfish Locations and Results, May 26, 2017. 
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Figure 5.5 Stantec Visual Sediment Results, May 26, 2017. 
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Figure 5.6 Shellfish growing areas in Clarks Cove, New Bedford, MA (MADMF, data retrieved 

June 2017).  Yellow box represents surveyed area. 
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6.0 REGULATORY PERMITTING 

 The following federal, state, and local permits and reviews are anticipated to be 
required for the project: 

 Federal Clean Water Act, Section 404 Permit – U.S. Army Corps of Engineers – 
Individual Permit, Pre-Construction Notification 

 MGL Chapter 91 – Waterways Permit from Massachusetts DEP 
 Coastal Zone Management Act – MA Coastal Zone Consistency Certification 

from the MA Office of Coastal Zone Management 
 Massachusetts Endangered Species Act (MESA) Filing with the Massachusetts 

Division of Fisheries & Wildlife, Natural Heritage & Endangered Species Program 
 Massachusetts Wetland Protection Act – Notice of Intent from the City of New 

Bedford Conservation Commission 
 MA Historical Commission – Project Notification 
 MA Underwater Archaeological Research Board – Project Notification 
 314 CMR9.00: 401 Water Quality Certification 
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EXECUTIVE SUMMARY: 

This report summarizes the results of a visual investigation performed by CLE Engineering, Inc. (CLE) 

of the existing concrete seawalls and stone groins within the project scope along West Rodney 

French Blvd, New Bedford, MA.  CLE performed field inspections of existing structures in February 

2017.  This effort has been performed as part of the West Rodney French Boulevard Beach 

Nourishment Project which is currently being funded through the MA Office of Coastal Zone 

Management (MACZM) FY17 Coastal Resiliency Grant Program.  The inspection was limited to the 

topside visual condition evaluation of structures with no below water or subsurface investigations. 

 

CLE understands that the existing seawalls and groins have been repaired, and in some places 

rebuilt, with the last major effort dating from 1978.  Since then, limited inspections have been 

performed by the Massachusetts Department of Conservation and Recreation (MADCR) in 2006 

and 2013 as part of the MA Coastal Inventory and Assessment Report.  The 2017 inspection 

performed herein uses the same nomenclature and rating system utilized in the MA Coastal 

Inventory and Assessment Report for qualitatively assessing the conditions of existing coastal 

infrastructure.   

 

A comparison of the conditions identified as part of the MADCR inspections performed in 2006 

and 2013 to those recently performed by CLE in 2017 show that, in general, the stone groins remain 

in Excellent to Good (“A” to “B” rating, respectively) condition and the seawall is in Good to Fair 

(“B” to “C” rating, respectively) condition with observed surface spalling and cracking but no 

visual signs of global failure (sliding, rotation, settlement, etc).  All of the structures were to found 

to be in a condition which provides protection along West Rodney French Boulevard during a 

major storm event.  However, should these structures be allowed to continue to deteriorate, it may 

not be possible to repair and/or augment them without a complete replacement.  Repairs to the 

sections of the seawall that are “C-rated” should be made within the next five (5) years to maintain 

the level of protection that the structures provide.  Site inspection plans are provided in 

Attachment A of this report which detail existing conditions observed by CLE.  The condition 

assessment should be considered preliminary since it is limited to visual inspection of exposed 

structures.   

 

This report has been prepared by Scott Skuncik, P.E. and shall be interpreted to provide 

findings/assessments, general advice and is based on engineering principals as they relate to 

CLE’s condition assessment inspection of existing shoreline structures.  Questions or concerns 

regarding this report or the contents contained herein should be directed to CLE Engineering, Inc. 

at (508) 748-0937. 



 

 

INTRODUCTION: 

The findings presented in the report herein are in accordance with the scope of work approved 

by the City of New Bedford for the West Rodney French Boulevard Beach Nourishment Project. 

This project is currently being funded through the MA Office of Coastal Zone Management 

(MACZM) FY17 Coastal Resiliency Grant Program.  The report provides a summary of the findings 

of a visual (topside) investigation of the existing concrete seawall, stone revetment and stone 

groins located within an approximate ±3,850 linear feet of the West Rodney French Boulevard 

shoreline as shown in Figure 1 below.   

 

Figure 1:  Limits of 

shoreline inspection of 

coastal structures along 

West Rodney French 

Boulevard. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Investigations were performed by CLE Engineering, Inc. (CLE) in February 2017.  Attachment A 

provided at the end of this report includes site inspection plans that docoument visual conditions 

observed by CLE.  All observed conditions noted on the inspection plans are referenced to 

representative photograph(s) of said conditions which are provided in Attachment B.   

 

OBSERVED CONDITIONS: 

Stone Groins 

The project scope encompasses a total of six (6) stone groins as shown in Figure 2.  The groins are 

constructed similarly of 3 to 5 foot diameter stone with 1H:1V side slopes and a 6 to 10 foot wide 

level bench.  The structures vary in length from approximately 175 to 400 linear feet (LF).  The exact 

date of construction of the groins is not known, however they are visible in an aerial photograph 

from 1945.  Groin No. 4 was shown as being extended both in 1958 and 1978.  

 

The existing groin structures presently appear to have maintained their original slopes and lengths 

with few signs of displacement, settling, or scour. Vegetation has colonized the benches; however, 

the vegetation is not of the type to have disruptive roots. Groin No. 3 extends from the end of the 

Limits of inspection of 

existing shoreline structures 



 

 

bathhouse facility and appears to be the only groin which does not extend to West Rodney French 

Boulevard itself.  

 

Figure 2: Location of Existing Stone Groins within Project Inspection Limits 

 

Table 1 below provides a summary comparison of the condition ratings assigned to the 6 groins as 

part of the MADCR inventory in 2006 and 2013 and as part of the inspection performed by CLE as 

part of this investigation.  It should be noted that it does not appear that Groin No. 1 was captured 

during MADCR 2006 or 2013 inspections. 

 

Table 1: Year/Year Condition Comparison of Groins 

Groin No.  MADCR Inventory No. 
MADCR Rating 

2006 2013 2017 

1 N/A N/A N/A B 

2 049-009-000-286-200 B B B 

3 049-011-000-030-400 A A A 

4, 5, & 6 049-009-000-286-200 B B B 
 

In summary, the groins remain in Excellent or Good (“A” or “B” rating, respectively) condition in all 

of the inspection years.  The structures exhibit minor issues which are considered primarily 

superficial.  Accordingly, the current observed conditions of the groin structures are considered 

adequate to perform their intended functions under major coastal storm conditions. 
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2 3 4 
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Photograph 1: Typical groin condition 

 

 

 

 

 

 

 

 

 

 

 

Seawall 

The concrete seawall extends along West Rodney French Boulevard an approximate distance 

±3,820 linear feet (LF).  The exposed height of the seawall ranges from 3 to 10 feet above the 

existing beach elevation.  The original date of construction of the seawall is unknown; however, 

the structure is present in a 1945 aerial photograph and available record documentation shows 

that the wall was extensively repaired/replaced in 1978.  It appears that the original wall structure 

was comprised of stone which was subsequently overlain with an unreinforced concrete wall at 

some point in time.  The aforementioned unreinforced concrete wall was then overlain with a 

reinforced concrete layer as part of the 1978 repair effort.  Stone protection was also installed 

along the toe of sections of the seawall as part of this major repair.  Figure 3 below illustrates the 

original stone, subsequent concrete overlays and toe stone. 

 



 

 

Figure 3:  Typical seawall section upon 

completion of repairs in 1978. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the purpose of this report, the full length of the wall has been divided into three sections in 

order to be similar to the assessments made as part of the MADCR Coastal Inventory:  Wall Section 

1.1 includes the southernmost ±2,500 LF, Wall Section 1.2 includes the middle ±535 LF and Wall 

Section 1.3 includes the remaining northernmost ±616 LF. All wall sections are constructed similarly 

and vary primarily in height.  It is noted that toe stone protection was only observed along Wall 

Section 1.1 in intermittent sections, and the exact limits of the toe stone are limited to what is 

presently exposed.  Additional areas of toe stone protection may be present but covered by 

windblown/accreted sand. 

 

As shown in Table 2 below, the overall condition of the full length of the seawall varied from Good 

to Fair (“B” or “C” rating, respectively).  Wall Section 1.1 remains in Good (“B” rating) condition 

including the exposed toe stone.  The conditions observed along Wall Sections 1.2 and 1.3, 

however, are considered to be Fair (“C” rating) as there are presently visual signs of deterioration, 

cracking, spalling, etc. (see Photograph 2). Despite these observations, all wall sections still 

adequately provide flood protection; however, their ability to be reused in the future as a core 

structure for an elevated wall or to be repaired rather than replaced has been reduced.  Sealing 

the existing cracks and grouting the surface spalls could significantly extend the life of the wall.  



 

 

Provided these measures are implemented within the next 5 years, it is viable that all wall sections 

could be raised for future sea level rise without a complete reconstructive effort.   

 

Table 2: Seawall Year/Year Comparison of Wall Sections 

Wall 
Section 

MADCR Inventory No.  
MADCR Rating 

2006 2013 2017 

Section 1.1 049-007-000-112-100 B B B 

Section 1.2 049-011-000-030-100 B C C 

Section 1.3 049-013-000-055-100 C C C 

 

 

In addition, it is noted that the existing access ramp located at STA 4+75 exhibits severe 

deterioration of along the wingwalls, and the structures’ low elevation presents a risk due to load 

crest elevation (see Photograph 3).  An evaluation with respect to need for the ramp should be 

performed before implementing any repairs. 

 

 

 
Photograph 2: Typical cap spalling at STA 5+00 

 



 

 

 
Photograph 3: Ramp heavy spalling STA 4+75 

 

 

 

 
 

Photograph 4: Typical Good condition along the south side (B rated structure) 

 

 

A total of seven (7) cast iron outfalls pipes were located along the length of the seawall (see 

Photograph 5).  These pipes extend out to/below Mean Low Water (MLW).  Based upon available 

documentation, it is unclear as to the nature of the flow or associated volumes that presently 

discharge from these pipes.  Further review of these structures should be conducted with the City 

to determine their current and future need and functionality. 



 

 

 
Photograph 5: Existing cast iron outfall pipe. 

 

 

RECOMMENDATIONS/CONCLUSIONS: 

The stone groins were found to be in Excellent to Good condition (“A” to “B” rating, respectively); 

repairs or upgrades to these structures are not recommended at this time.  The present condition 

of these structures appear to be stable with no downgrade in the MADCR condition ratings noted 

since the 2006 (original) report.  It is recommended that all the groins be re-inspected in five (5) 

years or following any major storm event (50-year storm or greater). 

 

The concrete seawall sections are in Good to Fair condition (“B” to “C” rating, respectively); 

however, it is noted that wall Section 1.2 was downgraded to a “C-rating” by MADCR in 2013 due 

to increased observed spalling and cracking.  It is recommended that the spalls and cracks be 

repaired within five (5) years in order to maintain their storm protection function and prevent a 

much larger scope of repair efforts in the future.  At the present time, the longest wall section 

along the southernmost ±2,500 LF (Section 1.1) appears to be in Good condition (“B” rating).  If 

the relatively few issues observed and noted on the plans are addressed within the next 5 years, 

it is anticipated that the service life of this section could be significantly extended.  Sections 1.2 

and 1.3 are presently observed to be in Fair (“C” rating) condition and require repairs involving 

new concrete caps and/or facing.  These repairs should be designed and prioritized to prevent 

further deterioration of the steel reinforcement over the next 5 years.  

 



 

 

Finally, it is recommended that additional investigations be performed to assess the function and 

effectiveness of the outfalls and the potential need for tidal/backflow gates be considered prior 

to any repair efforts. 

  



 

 

 

 

Attachment A:  

 

Site Inspection Plans of Existing Shoreline Structures 
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vertical crack, some repair

apparent, next to 3" dia outfall

photo #1
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photo #2
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photo #5.1 & 5.2
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photo #9

damaged cap

photo #10

front face and cap of

exposed seawall crumbling,

aggregate visible,

small 3" dia outfall

photo # 11.1 & 11.2

long vertical crack

photo #12

long horizontal crack

photo #13.1, 13.2, & 13.3
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seawall in good-fair condition

minor cracks/erosion

in between seawall sections

photo #24.1, 24.2, 24.3, & 24.4)

crack in

outfall pipe

photo #25

1' dia outfall 7" up

 from exposed toe

photo #26

vertical crack between seawall

sections - 5.5" at widest

photo #27.1 & 27.2)

horizontal crack between

seawall face and toe

photo #28

OUTFALL

PIPE

GROIN #5

SEAWALL W/

INTERMITTENT TOE

STONE OBSERVED

M

L

W

\
\
a
t
h
e
n
a
\
j
o
b
f
i
l
e
s
 
2
0
1
6
\
1
6
2
7
9
.
0
0
0
 
n
b
 
w

r
o
d
n
e
y
 
f
r
 
b
l
v
d
\
a
c
a
d
\
2
0
1
7
0
2
1
0
_
w

r
f
-
s
i
t
e
 
i
n
s
p
e
c
t
i
o
n
 
n
o
t
e
s
.
d
w

g

0'

SCALE: 1 INCH =        FEET50

5025

AutoCAD SHX Text
21+00.00

AutoCAD SHX Text
22+00.00

AutoCAD SHX Text
23+00.00

AutoCAD SHX Text
24+00.00

AutoCAD SHX Text
25+00.00

AutoCAD SHX Text
26+00.00

AutoCAD SHX Text
27+00.00

AutoCAD SHX Text
28+00.00

AutoCAD SHX Text
21+50.00

AutoCAD SHX Text
22+50.00

AutoCAD SHX Text
23+50.00

AutoCAD SHX Text
24+50.00

AutoCAD SHX Text
25+50.00

AutoCAD SHX Text
26+50.00

AutoCAD SHX Text
27+50.00

AutoCAD SHX Text
28+50.00

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
JOB No.

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PROJECT:

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
BY:

AutoCAD SHX Text
REVISION No.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
COMMENT

AutoCAD SHX Text
CLIENT:

AutoCAD SHX Text
WEST RODNEY FRENCH BLVD

AutoCAD SHX Text
BEACH NOURISHMENT PROJECT

AutoCAD SHX Text
DEPT. OF PUBLIC INFRASTRUCTURE

AutoCAD SHX Text
NEW BEDFORD, MA 02740

AutoCAD SHX Text
1" = 50'

AutoCAD SHX Text
6/29/17

AutoCAD SHX Text
16279

AutoCAD SHX Text
SHEET 6 OF 8

AutoCAD SHX Text
SITE INSPECTION

AutoCAD SHX Text
EXISITING SHORELINE STRUCTURES

AutoCAD SHX Text
WGS-84



GROIN #6

OUTFALL PIPE

OUTFALL PIPE

OUTFALL PIPE

horizontal crack between

seawall face and toe

photo #28

small 3" dia outfall - slight

damage to seawall toe

photo #29
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small vertical crack

photo #30

vertical erosion between

seawall sections

photo #31
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APPENDIX B – PERMIT-LEVEL PLANS 
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APPENDIX C – BRIGGS ENGINEERING GRAIN SIZE ANALYSIS 

See attached plans. 
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Research and Engineering, Inc. and City of New Bedford, MA (the “Client”). Any reliance on this 

document by any third party is strictly prohibited. The material in it reflects Stantec’s professional 

judgment in light of the scope, schedule and other limitations stated in the document and in the 
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1.1 
 

1.0 INTRODUCTION 

Stantec was contracted to provide a shellfish habitat assessment and eelgrass survey within 

Clarks Cove along West Rodney French Boulevard, located in New Bedford, Massachusetts, as 

support for permitting requirements associated with the proposed beach renourishment project 

from Hazelwood Park to the Town Pier (Figure 1).  The survey was performed on a super-tide, full 

moon extending over two field days.  The high tide facilitated diving conditions in the nearshore.  

Wind was 5-10 miles per hour (mph), cloudy skies with light rain.  

1.1 BACKGROUND AND UNDERSTANDING 

The proposed dredging project will extend approximately 0.8 miles southward from Hazelwood 

Park to the Town’s existing boat pier.  As required, Stantec’s shellfish habitat assessment was 

completed to provide information to the City of New Bedford as part of the regulatory review 

and permitting process being led by Applied Coastal Research and Engineering, Inc. (ACRE) 

and working collaboratively with CLE Engineering, Inc. (CLE). 

The City of New Bedford proposes to renourish this section of beach to protect and provide 

long-term coastal resiliency to the existing seawall and adjacent community from storm surge 

and flooding.  The proposed project is located adjacent to developed properties that include 

homes, a boat pier, recreational and parking areas, and the shoreline consists of public beach 

frontage and has been renourished previously in 1958 and 1977 (Figure 1). 

The resource areas within 100 feet of the project site include land containing shellfish, land under 

the ocean, coastal beach, barrier beach, and coastal dune. The study area is conditionally 

approved for shellfish growing by Massachusetts Division of Marine Fisheries (MADMF) (Figure 2) 

due to water quality and contaminant concerns and has been designated as suitable habitat 

for quahogs (Mercenaria mercenaria), bay scallops (Argopecten irradiens), razor clams (Ensis 

directus), and American oysters (Crassostrea virginica) (Figure 3). The City of New Bedford 

permits open harvest of shellfish within Clarks Cove.  Massachusetts Department of 

Environmental Protection has mapped a portion of the proposed project area for eelgrass 

(Zostera maina) habitat. 

Information regarding shellfish suitability, shellfish growing areas, and eelgrass was obtained from 

the MADMF and MADEP to help guide the sampling effort; however, this information was not the 

sole basis for Stantec’s shellfish sampling approach. Stantec consulted with ACRE and CLE.  CLE 

provided results of a video-based eelgrass survey performed for this project in March 2017 to 

help guide Stantec’s study approach.  
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1.2 
 

1.2 SHELLFISH SUITABILITY AND GROWING AREAS 

Figure 2 depicts shellfish suitability, as reported by the MADMF. This information was acquired as 

geospatial data via the MassGIS OLIVER Online Mapping Tool.  

The majority of the study area within Clarks Cove is shown to be suitable for quahogs. 

Additionally, there are small areas designated as suitable for bay scallops, razor clams and 

American oysters between Hazelwood Park and the boat ramp. 

Figure 3 depicts MADMF shellfish growing areas. This information was also acquired as geospatial 

data via the MassGIS OLIVER Online Mapping Tool. Clarks Cove is mapped as conditionally 

approved for shellfish growing and the City of New Bedford seeds the area with quahogs.  This 

area can be open to City of New Bedford shellfishing subject to water and sediment quality. 

1.3 EELGRASS HABITAT 

Figure 4 depicts the extents of eelgrass present in the project area at the time of the 2001 and 

2013 MADEP eelgrass surveys. These extents are approximate and were the most recent data 

available through the MassGIS OLIVER mapping tool.  Eelgrass beds are shown within the 

project’s sections 2 and 3 (Figure 1) and south of the boat ramp.  During CLE’s March 2017 

survey, additional eelgrass habitat was identified and Stantec’s survey ground-truthed these 

results with a diver assisted study. 
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Figure 1.  Proposed Project Area, West Rodney French Boulevard, New Bedford, MA (provided by 

ACRE)
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Figure 2. Shellfish suitability in Clarks Cove, New Bedford, MA (MADMF, data retrieved June 2017).  

 

Proposed 

Project Area 
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Figure 3. Shellfish growing areas in Clarks Cove, New Bedford, MA (MADMF, data 

retrieved June 2017).  Yellow box represents surveyed area. 
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Figure 4. MADEP Eelgrass Areas (retrieved data June 2017). Yellow box indicates 

Stantec surveyed area. 
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2.0 SURVEY METHODOLOGY 

Stantec’s habitat assessment methodologies were specifically designed for the project to 

provide an accurate eelgrass and shellfish assessment over large areas.  The shellfish survey was 

performed on May 25 and the eelgrass assessment on May 26, 2017.  The Commonwealth of 

Massachusetts specifies that habitat surveys be performed to protect marine natural resources.  

Due to the extensive size of the project area, shellfish sampling stations were located at 50-foot 

intervals along four transects set 50-feet apart (Figure 5).  Shellfish stations at the proposed 

project sites were arranged in a grid pattern (Figure 5). The study area included sampling along 

transects, which extended from the mean low water line. Shellfish stations were evaluated for 

the presence, abundance, and type of shellfish within sampled substrate. Shellfish targeted for 

abundance calculations included quahogs, soft-shell clams, bay scallops, razor clams, and 

American oysters. Sediment characteristics were visually observed at each location. A total of 

one-hundred thirty-two (132) stations were surveyed for the presence and abundance of 

shellfish and sediment type by two Stantec divers.  Sediment consistency results are provided in 

Figure 6 for each of the shellfish locations. 

A hand-held spade was used to dig into the substrate by divers to capture adult and juvenile 

stages of shellfish as well as other non-commercially important species. An approximate volume 

of substrate of one (1) cubic foot was processed at each of the sampling location. Survey lead, 

Dr. Pamela Neubert, observed the divers and sampling process to provide safety oversight and 

note taking while a fourth field staff member navigated the area with a small boat.  Information 

in addition to shellfish and eelgrass results deemed appropriate was recorded in an ArcMap GIS 

Collector application on a smartphone and station locations.  Divers delineated eelgrass using a 

search methodology that included setting buoys at the edges and patches of eelgrass 

throughout the surveyed area.  A small boat and driver collected waypoints in a Trimble GPS by 

following the divers and collecting georeferenced locations at each buoy point.  The fourth 

person would pick up the buoys and then pass them back to the divers to obtain the next 

surveyed locations.  This process was performed at hundreds of sample locations to develop the 

eelgrass map as shown in Figure 7.   
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Figure 5. Stantec Shellfish Locations and Results, May 26, 2017. 
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Figure 6. Stantec Visual Sediment Results, May 26, 2017. 
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Figure 7. Stantec Eelgrass Assessment Results May 25, 2017 with CLE Eelgrass 

Assessment Results (March 2017) 
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3.0 SURVEY RESULTS 

3.1 EELGRASS 

Stantec was asked to ground-truth the presence of eelgrass observed in video as collected by 

CLE in March 2017.  During the survey, historical MADEP eelgrass maps were reviewed (MassGIS 

OLIVER Mapping Tool), including maps available from 2001 and 2013.  Field observations 

established that existing eelgrass was present beyond the area mapped by MADMF in 2013 as 

well as areas mapped by CLE (Figure 7); however, a large section of eelgrass delineated by CLE 

in March 2017 was observed to be dead and occupied by dead man’s finger algae (Codium 

fragile).  Regardless, the eelgrass area mapped by MADEP in 2013 has increased in size. 

3.2 SHELLFISH HABITAT 

One-hundred thirty-two (132) stations were sampled for shellfish abundance within Clarks Cove 

adjacent and within the proposed project area. As shown in Figure 5, most shellfish within Clarks 

Cove were quahogs distributed in low abundances throughout the sampled locations. Thirty-six 

(36) stations had 1 quahog, nine (9) stations contained two quahogs, five (5) stations contained 

3 quahogs, four (4) stations contained four (4) quahogs, and one (1) station contained six (6) 

quahogs for a total of ninety-two (92) quahogs. In addition, five (5) bay scallops and one (1) sea 

urchin (Strongylocentrotus droebachiensis) were identified during the shellfish survey. No oysters, 

razor clams, or soft-shell clams were collected within the study area.  
 

Substrate types were observed visually. The shallow study area to the north was largely 

comprised of sand (medium to very fine) in the nearshore and offshore the sediment changed 

to anoxic silt mixed with sandy silt.  Sediment consistency in the southern portion of the project 

area was more diverse and included sand/gravel mix with shell hash, sand, sandy silt, silty and 

silty sand.  

4.0 CONCLUSIONS 

• Stantec’s shellfish survey was performed using a methodology that accurately maps 

abundances and distribution of shellfish. This method was utilized within the proposed 

dredging project area, as well as surrounding areas in the vicinity.  

• Ninety-two (92) quahogs, five (5) bay scallops, one (1) sea urchin were collected within 

the project study area. The area is conditionally approved for shellfish growing by 

MADMF and is considered suitable for quahogs, bay scallops, oysters, and razor clams 

within Clarks Cove.  Eelgrass was found in March 2017 and May 2017 to have greater 

percent coverage than 2013, however, there is an area of die-back observed in 

Stantec’s 2017 study when compared to CLE’s results.    
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• The proposed beach renourishment will be performed to provide shoreline protection 

from coastal storms and flooding to the neighboring community.  This beach has been 

permitted to receive nourishment sand in the past.  

• Water circulation would not be adversely changed by the placement of a beach 

nourishment.  Tidal currents in the area are small and would not be altered by the 

placement of nourishment material.  

• Sediment consistency (i.e., grain size) will not be altered as nourishment will be over areas 

that are currently comprised of coarse to very fine sand and include a mix of gravel.  

Drainage will be improved and this project will not have adverse impacts to the levels of 

salinity, dissolved oxygen, nutrients, or temperature. A temporary effect of nourishment 

may cause localized burial of shellfish that can either be harvested prior to the project or 

replaced in seed stock.  This project will not add additional pollutants. 

• According to 310 CMR 10.34(5) Notwithstanding the provisions of 310 CMR 10.34(4), 

“projects which temporarily have an adverse effect on shellfish productivity but which do 

not permanently destroy the habitat may be permitted if the land containing shellfish 

can and will be returned substantially to its former productivity in less than one year from 

the commencement of work, unless an extension of the Order of Conditions is granted, in 

which case such restoration shall be completed within one year of such extension”.  

• This project will meet the performance standards in the Commonwealth of 

Massachusetts Wetlands Protection Act (WPA) and will not significantly, adversely impact 

shellfish habitat within Clarks Cove.  Renourishment may temporarily affect shellfish 

individuals; however, productivity is expected to recover within one year.  
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