
 

MEMORANDUM 
 
TO:  Kara Buzanoski, Director of Public Works, Town of Nantucket 
 
FROM: Nicolle Burnham, Milone & MacBroom, Inc. 
 
DATE:  October 1, 2013 
 
RE:  Alternatives Analysis Summary 

Baxter Road Temporary Stabilization 
Nantucket, Massachusetts 
MMI #2967-11 

 
 
Per request of the town of Nantucket, Milone & MacBroom, Inc. has evaluated potential methods of 
stabilizing Baxter Road to protect access to private residences and existing sewer and water utilities 
located beneath the roadway.  As noted on our memorandum of September 24, 2013 the goal of this 
current effort is to maintain vehicular access and utility service to the residential properties on Baxter 
Road from Bayberry Lane north to the Sankaty Head Lighthouse.   The project limits evaluated by MMI 
are limited to those areas where Baxter Road appears in imminent danger of failure from bank failure.  
Specifically, our project area extends from 85 to 91 Baxter Road and from 99 to 107.  
 
Design Criteria 
For the purposes of MMI’s work, measures installed will be considered temporary and intended to 
provide some level of protection for the short term, while long term solutions are considered by the SBPF 
and the town.   The town has requested that the measures implemented under MMI’s work consider a 
three year life.  Given the varied erosion rates from year to year it is not possible to guarantee a specific 
design life of any stabilization measure here.   
 
 After considering the project site and having discussions with Haley & Aldrich, who has performed 
geotechnical evaluations on behalf of SBPF, we evaluated four potential stabilization methods: 
 

1. Steel sheet piling along the toe of the bluff 
2. Steel sheet piling along the top of the bluff (adjacent to Baxter Road) 
3. Geotubes along the toe of the bluff 
4. Grout injections for soil stabilization beneath the glacial till layer 

 
Attached please find a matrix that compares each alternative, a plan view that depicts the installation 
location of each, and cross sections views that detail each alternative.  Each alternative is described 
below. 
 
Alternate 1 
This alternate would entail driving steel sheet piling along the toe of the bluff for a distance of 
approximately 1720 feet, essentially through the project sections defined above, and to a depth of 
approximately 20 feet.  The sheet piling would serve to protect the toe of slope from erosion due to wave 
action. To maintain this system, sand may have to be replaced along the waterward face of sheeting 
periodically as erosion occurs.  Construction would result in steel sheeting being visible from the existing 
ground surface to elevation 22.0, with an average exposed height of five feet.  Not only would this create 
less than desirable aesthetics, the sheeting would create an unnatural physical barrier paralleling the 
shoreline.  The bulkhead would likely be capped with poured-in-place concrete.  This option, focusing on 
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addressing the toe of slope, is considered technically feasible but costly and unlikely to be permitted by 
the Town’s Conservation Commission. 
 
Alternate 2 
The second alternative would involve driving steel sheet piling along the edge of Baxter Road, or the edge 
of the town-owned roadway right-of-way, generally to the limits described above.  The intent is to protect 
the town-owned infrastructure, rather than address toe failure.  The premise behind this alternative is that 
the sheet piling would support the roadway in the event of a total or partial but significant slope failure.  
Theoretically this alternative is viable, however considering the practicality of construction and 
geotechnical limitations of the area, several issues suggest that driving sheeting along the roadway is not 
feasible.  First, the sheets would be very long and difficult to drive through the thick glacial till layer.  
Additionally, a substantial tieback system would be required, extending under the street and likely 
conflicting with utilities.  The depth of the sheets would be determined, in part, by the assumed retained 
height based on some failure scenario.  Accommodating a complete slope failure would be largely 
infeasible, and planning for a partial failure would be difficult given the nature of the sandy soil layer 
along the toe of slope and difficulty in establishing slope stability in conjunction with the sheet piling.  
Finally, while this alternative attempts to protect the roadway and related infrastructure, it affords no 
protection for the privately owned properties.  For these reasons, this alternative has been deemed 
infeasible. 
 
Alternative 3 
This alternative entails placement of sand-filled geotextile tubes along the toe of slope to provide 
temporary protection from wave and tidal action.  This alternative is largely constructible, the sand fill is 
readily available, and the option presents a costs effective, short term solution for protecting the toe of 
slope within the town’s study area.  In protecting the slope, this treatment may result in short-term slope 
stabilization.  It is critical to understand, however, that these structures could be overtopped and/or 
undermined even with detailed design consideration.  Failure of the geotubes could result in failure of 
Baxter Road and we cannot predict when this may occur.  While these measures are considered 
temporary, the installation of geotextile tubes can be expected to retard slope failure and can be designed 
to prevent slope failure from normal tidal events.  While there would be some impact to aesthetics, we 
would anticipate this alternative can be permitted locally, given its temporary nature.  For these reasons 
this alternative is deemed a viable option for the short-term. 
 
Alternative 4 
Alternative 4 was presented by Haley & Aldrich (H&A) in our discussions with them.  The grout would 
be injected into the cohesionless sand layer at the toe of the slope and would serve to strengthen or 
enhance the properties of the otherwise weak soil.  From our discussions with H&A and based on their 
previous findings in the field, the grouted sand layer would be approximately 35 feet thick.  The weak 
sand layer is overlain by a thick glacial till.  This material in itself can be stabilized under normal 
conditions, however given it is founded on the cohesionless underlying sand makes the glacial till 
susceptible to failure as has been the case.  This alternative has the advantage of being low impact when 
compared to other options, particularly given the fact the grout will be ‘invisible’ from the surface 
following construction and restoration of the impacted areas.  While this alternative may be cost 
prohibitive as a temporary solution, we are not dismissing this option and recommend it be studied 
further. 
 
Discussion on Alternatives 
After discussing this project with Haley and Aldrich we find that the selected alternative for short-term 
improvements should be one which, at a minimum, protects the cohesionless sand layer along the toe of 
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the slope.  Ideally the best long term solution should be one which stabilizes the cohesionless sand layer 
more permanently.  Based on these principles, Alternative 2 has been deemed infeasible.  Haley & 
Aldrich prepared a memorandum detailing this further in a memorandum to SBPF dated September 27, 
2013.  Based on where our investigations have led us thus far, we recommend the town pursue 
Alternative 3, sand filled geotextile tubes at the toe of slope, to provide short-term protection while long 
term solutions are further explored. 
 
Further Discussion 
In reviewing the slope stability analysis completed by Haley & Aldrich in 2007 and their memorandum of 
September 27, 2013 we note that their conclusions indicate that the slope would be stable at and 
approximately 40 degree angle.  The current slope in our project area ranges from 31 to 40 degrees with 
some sections near the top of slope as steep as 56 to 68 degrees.  The implication is that the top of the 
slope in our project area is inherently unstable, even with toe protection.  In 2007 Haley & Aldrich 
recommended toe stabilization combined with flattening the slope as the appropriate means of stabilizing 
this area.  None of the options we evaluated suggest grading the slope.  In our opinion we need to make 
the town aware of this issue, but we would not use a lack of proposed grading as a means to delay short 
term toe revetment installation.  Without doing anything the bank will likely fail.  By installing the toe 
revetment the failure may be delayed long enough to develop a long term solution. 
 
In addition to the toe stabilization we recommend that “run-on” to this slope from roadway and lawn 
drainage and irrigation water be avoided.  As the soils at the top of slope become saturated, weight is 
added to the bank, increasing the instability. 
 
Emergency Preparedness 
In a letter to the town dated September 24, 2013 we recommended that emergency planning measures be 
developed to address emergency access and water and sewer service the Baxter Road in the event that 
failure occurs.  To that end, we suggest the town develop a written action plan to provide physical access, 
water and sewer facilities to the dwellings on Baxter Road in the event of a failure of one or more of those 
town-owned facilities.  In addition to having a written plan, with buy-in from appropriate emergency and 
other staff, securing the necessary permissions and/or materials which may be necessary to respond in an 
emergency situation would obviously improve response time.  We understand the town has initiated this 
process. 
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