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Site Location / Hydrologic Setting

Site History / Existing Conditions

GZA’s Review of Proposed Project

Findings / Additional Thoughts
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“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 
other wetland.” (Mass WPA)
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CZM Coastal Manual 7
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MassGIS Aerial Imagery

https://maps.massgis.digital.mass.gov/MassMapper/MassMapper.html
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Sept 2014

• Deck 
constructed

• As-built differs 
from design 
plans

Jul 2019

• Coastal bank 
failure after 
heavy rains

Nov 2019

• Order of 
Conditions 
issued (WPA 
Form 5)

Winter 2019 -
2020

• ERS constructed 
(timber lagging 
bulkhead);

• Permits not 
complete for 
the ERS
construction

Sept 2021

• Coastal bank 
failure after 
heavy rains;

• Timber lagging 
bulkhead 
exposed

Jan 2023

• NOI filed to the 
Town; 

• New slope 
stablizastion 
method (soil 
nail wall) 
proposed

Summer/Fall 
2023

• Interim 
mitigation 
measure 
designed/ 
constructed

Timeline

April 2019
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GEI 2019 Drawing P-01 (figure w/ nearmap)
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Woods Hole Group, November 2019
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Existing Enforcement Orders (EO)
i) MassDEP WPA Form 9 dated September 16, 2014: the as-built deck encroaches

onto the existing coastal bank and is in violation of the approved plans; existing
coastal bank vegetation was removed due to construction; a (stormwater) drain
was causing erosion of the coastal bank.

The issues listed in this EO were partially addressed by the property owner. no change was made to
the constructed deck (i.e., inconsistent with the approved plans).

i) MassDEP WPA Form 9 dated May 17, 2022 (amended October 2023): the
November 2019 OOC was not followed; pre-construction meeting with the town
was not held; geotechnical analysis report(s) were not provided for review;
removal of 10 feet of patio on top of the coastal bank was not performed.

During the fall of 2023, the owner took interim mitigating measures over the existing patio/deck area
to reduce stormwater infiltration and runoff onto the coastal bank.
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DEP File #: SE35-1516 (Order of Conditions)
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Restoration
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MassDEP WPA Form 3 – Notice of Intent
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Option 1 using Gabion Baskets 27



Option 2 using Riprap with No Gabion Baskets
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Option 1 using Gabion Baskets Option 2 using Riprap with No Gabion Baskets
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Overall … 
 soil nail wall approach seems a 

reasonable, effective way to mitigate 
the currently unstable conditions at 
the Site; 

 the analytical and numerical 
methods CEC used in the design 
process seems reasonable;   

 the input design parameters and 
assumptions seem reasonable.  

 the results also seem reasonable. 

FEMA BFE  (VE 20)

Groundwater Table
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Selected bullet items per GZA’s review (for further discussion / evaluation) (red – concern): 

• Two different slope repair options : 1) with gabion baskets (within property bounds); and 2) with riprap and no gabion 
baskets;

• Elimination of the deck loads from the first (northern most) row of deck columns;   

• Groundwater effects  were evaluated per CEC’s sensitivity analysis.  The assumed groundwater table intersected with 
the slope failure plane in the back analysis.  The groundwater table did not intersect with the failure block in the soil 
nail wall design analysis; 

• Back analysis of the adjacent slope to the west (49 Harborview) indicates that the natural slopes are marginally stable 
with a factor of safety of 1.17 (i.e., calculated factor of safety values greater than 1.0 but not significantly higher); 

• The proposed wall is able to achieve a factor of safety of 1.67 for a rotational type of slope failure, along the selected 
representative section;  

• The gabion basket section did not meet the minimum factor of safety requirements (1.5) in all directions. The design 
did not provide details;

• The proposed project does not restore the site to the pre-2019 conditions – including the granite block wall at the toe;

• The proposed design should incorporate a method to limit seepage migrating to the proposed wall within the 
previously installed anchor trenches below the patio and capture runoff from the patio area and divert away from the 
new wall; 

• Perched groundwater table (i.e., wetting front) due to heavy rain infiltration below the patio area as a sensitivity 
check; and

• Specify service life of the soil nail wall in the design package. 31
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Bigger-picture Issues 

• Constructability;   

34
https://www.geotech.net.au/capabilities/basement-construction/soil-nail-walls.html



Image: GeoDrilling International
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Image: Subsurface Construction
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Image: Slatonbros.com
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Image: Subsurface Construction

https://www.concreteconstruction.net/business/shotcrete-sculpting_o
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Bigger-picture Issues 

• Constructability;   

• Long-term effects

 Abutters

 Force Main

 Overall stability

 Coastal ecology

39



40

(Early 2022)



Bigger-picture Issues 

• Constructability;   

• Long-term effects

• Regulatory compliance (WPA performance 
standards)
 …

 The applicant demonstrates that no method of protecting the building other 
than the proposed coastal engineering structure is feasible (310CMR 10.30(3)); 

 Any project on a coastal bank or within 100 feet landward of the top of a coastal 
bank, other than a structure permitted by 310 CMR 10.30(3), shall not have an 
adverse effect due to wave action on the movement of sediment from the 
coastal bank to coastal beaches or land subject to tidal action (310 CMR 
10.30(4)).

 Any project on such a coastal bank or within 100 feet landward of the top of 
such coastal bank shall have no adverse effects on the stability of the coastal 
bank (310 CMR 10.30(6)). 41
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