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1.0 INTRODUCTION 

1.1 Background 

The Siasconset Beach Preservation Fund (SBPF) is seeking a qualified engineering and 
environmental consulting firm to assist SBPF and the Town of Nantucket, potentially 
through the Nantucket Planning and Economic Development Commission (NP&EDC), to 
obtain the approval to remove sand from federal waters.  The sand will be used as a 
protective sand volume in conjunction with the existing 947-foot long geotextile tube 
project which is protecting properties at Siasconset (‘Sconset) Bluff on the eastern side of 
Nantucket Island. 

SBPF also plans to expand their geotextile tube project and will be seeking permits to 
conduct this expansion in early 2018.  This expansion would greatly increase the volume of 
sand required for both (1) construction of the expanded geotextile tube project and (2) 
providing ongoing mitigation sand to compensate for preventing the bluff from eroding and 
contributing sand to the littoral system.  The lease and permitting effort will anticipate this 
expanded project and associated mitigation. 

Bureau of Ocean Energy Management (BOEM) is the federal agency within the U.S. 
Department of the Interior that is responsible for managing the exploration and 
development of offshore marine resources in federal waters.  The Marine Minerals Program 
(MMP) is the program within BOEM that manages sand and gravel resources in federal 
waters when the primary use is for beach nourishment and other forms of shore protection, 
and coastal habitat restoration.   

The MMP has been responsible for the following: 

 Executing 51 leases 

 Managing 40 coastal restoration projects 

 Authorizing the use of more than 114 million cubic yards of sand and gravel 
resources 

 Restoring more than 295 miles of shoreline 

1.2 SBPF Geotextile Tube Project 

Sankaty Bluff, a 70 to 90-foot tall glacially-formed sandy bluff located on the southeastern 
coast of Nantucket, is currently one of the more active coastal erosion areas on the East 
Coast due to its narrow fronting beach and exposure to northeaster storms.  See attached 
presentation made to the 2016 annual American Shore & Beach Preservation Association 
(ASBPA) meeting for background on the project.  Bluff erosion rates have averaged just 
under 5 feet/year for the last 10-20 years; however, single season erosion rates can be as 
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high as 30-40 feet/year.  A neighborhood of residential dwellings was established on top of 
the bluff in the late 1800’s and early 1900’s and has been severely threatened by ongoing 
erosion.  Many homes have been moved (landward on their existing lots or onto more 
landward lots) or completely lost.  SBPF, a group of bluff-top homeowners, has proposed 
and constructed a number of innovative bluff protection and beach preservation measures 
over the past 20 years; however, regulatory constraints and local advocacy have 
significantly limited the type of erosion control project that can be implemented. 

Severe erosion of Sankaty bluff occurred during the 2012-2013 winter, causing the Town of 
Nantucket to declare an immediate need for emergency measures to protect the principal 
road (known as Baxter Road) that provides access and utilities to Sankaty Bluff 
homeowners, as well as the only means of access to Sankaty Light, a historic lighthouse that 
is a major tourist destination.  Under a public-private partnership, the Town of Nantucket 
and SBPF proposed a joint project to protect the most imminently threatened sections of 
Baxter Road.   

The geotextile tube project protects approximately 947 feet of the eroding Sankaty Bluff.  It 
consists of three or four stacked 45-foot circumference geotextile tubes placed at the toe of 
the bluff; the lowest layer is buried under the beach adjacent to the bluff to prevent scour 
failure during major storms.  The project was constructed in phases, with the first three tiers 
installed in December 2013 and January 2014 and the fourth tier and returns installed in 
late 2015. 

In recognition of the fact that the bluff provides sand to the littoral system, the geotextile 
tubes are covered with a volume of sacrificial sand calculated as approximately 1.5 times 
the normal volume of sand eroded in an average year from the unprotected bluff.  Through 
the sand mitigation program, up to 22 cubic yards of sand per linear feet must be placed on 
the geotextile tube system for a total of approximately 20,834 cubic yards (cy) of sacrificial 
sand available on an annual basis as a natural sediment source to adjacent beaches.  The 
project and surrounding beaches are subject to an extensive monitoring system over the 
next several years to document system performance and any impacts to adjacent beaches.  
The sand source for this mitigation program has been from upland sand pits on Nantucket.   
However, the cost for this sand continues to escalate in cost such that offshore sources are 
now being explored. 

SBPF anticipates expanding the geotextile project to approximately 3,500 feet and this 
larger project would need on the order of 150,000 to 250,000 cy of sand every 2 - 3 years 
from an offshore borrow site.  The sand from an offshore borrow site will be used both for 
initial construction of the expanded 3,500 foot project and for ongoing sand mitigation.   

19



21597/Sconset Offshore Sand 3 BOEM RFQ 
  Epsilon Associates, Inc. 

1.3 Offshore Sand Sources 

SBPF has already conducted some initial studies in state waters but input from local 
fishermen is that removal of sand within state waters would create too much disturbance of 
bottom habitat and they would oppose any mining of sand in state waters. 

However, the same fishermen have encouraged SBPF to investigate sand removal from 
federal waters and they have provided preliminary input that they would support mining 
sand in federal waters off Nantucket at a site identified on a preliminary basis which 
appears to have sand of suitable grain size and is not an important fishing site. 

SBPF and the Town will be seeking to obtain a noncompetitive lease for sand mining in 
federal waters. 
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2.0 SCOPE OF WORK/EXPERTISE SOUGHT 

The selected Engineering/Environmental consultant will assist SBPF and other team members with 
the following services: 

1. Leadership role in outreach to BOEM to define the lease and permitting requirements for a 
noncompetitive lease. 

2. Assistance with the design and execution of offshore sand research and environmental 
studies. 

3. Assistance with sediment compatibility analysis. 

4. Cost benefit analysis. 

5. Definition and description of options for means and methods for moving sand from natural 
offshore location to the geotube project, including building these options into the cost 
benefit analysis. 

6. Assistance with agency and community outreach for permitting. 

7. Permitting support for federal, state, and local agencies in association with Epsilon 
Associates and other team members. 

8. Preparation of engineering plans for sand nourishment and sand mining, including 
information on and locations for bringing the sand to the shore. 

9. Assistance with dredge contractor selection and oversight. 

10. Services to take this project from the preliminary phases of design for permitting and 
through detailed design for construction. 

11. Assistance with construction oversight. 

The consultant should demonstrate project experience related to each of the above identified 
services sought by SBPF.  
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3.0 SUBMISSION REQUIREMENTS  

The submission should include the following information: 

1. Demonstrate the current level of experience and knowledge for similar project with BOEM 
in federal waters, particularly the experience of the Project Manager. 

2. Provide project examples of successful permitting and design of sand nourishment projects 
with sand from federal waters.  At least one example should be a recent project and 
submission should include all relevant lease and/or permit submissions for the project.  For 
the recent example, provide approximate scope, cost, and schedule for the overall project 
broken out by agency lease and/or permit effort. 

3. Geographic location and availability of the Project Manager, and other key personnel to be 
assigned to the project. 

4. Resumes of key staff who would be assigned to the project. 

5. Experience and expertise of subconsultants, if any. 

6. Hourly rates (inclusive of overhead and profit) for personnel who would be assigned to this 
project. 

7. Cost management and scheduling capabilities. 

8. Current level of work and availability of key staff. 

9. Project understanding and technical approach to this project. 

10. All correspondence regarding this proposal shall be kept confidential to those who would 
be assigned to work on the project. 
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4.0 PROJECT SCHEDULE 

The approximate project schedule will be as follows: 

 January 2017 – Develop detailed scope and budget. 

 January - February 2017 – Arrange and conduct meetings including: 

o Town of Nantucket and/or NP&EDC 

o BOEM 

o Massachusetts Coastal Zone Management 

 February – March 2017 – Prepare plan for offshore and nearshore sand source and 
environmental studies to satisfy BOEM and other federal, state, and local permitting 
agencies.  This would be done in conjunction with Epsilon Associates. 

 Spring – Summer 2017 – Conduct offshore and nearshore studies defined above.  This 
would be done in association with Epsilon Associates, CR Environmental, and vessel 
support when available and appropriate from local fishermen. 

 Fall 2017 – Initiate reports and permit applications in conjunction with Epsilon Associates 
for BOEM lease/permit, and other federal, state, and local environmental permitting 
approvals. 

 It is anticipated that the lease/permitting process will take many months to complete. We 
expect that sand from this process will be required no later than September 2018. Therefore 
the consultant should review and comment on this anticipated schedule and demonstrate 
sufficient resources to support such an effort. 
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5.0 SUBMISSION DEADLINE 

Proposals shall be submitted electronically as pdf files.  

Proposals with all required forms, attachments, supporting documentation and information must be 
received by December 2, 2016 before 2:00 P.M. 

Proposals must be uploaded to the sharefile link below: 

https://epsilon.sharefile.com/r-r12cda7410d04f9aa 

SBPF may require the consultant team to meet with key members of the review committee before 
the consultant is selected. 

Each sharefile submission should be accompanied by an email notification to the following: 

Lester Smith 
Principal 
Epsilon Associates, Inc. 
978-618-7447 
lsmith@epsilonassociates.com 

Josh Posner 
President 
Siasconset Beach Preservation Fund (SBPF) 
jposner@risingtidellc.net 
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Coastal Consultants for Offshore Sand Source 
 

 
Baird 
Attn:  Gordon Thomson 
5014 NW 24th Circle 
Boca Raton, FL 33431 
gthomson@baird.com 
http://www.baird.com 
 
 
Coastal Science & Engineering 
Attn:  Tim Kana 
160 Gills Creek Parkway 
Columbia SC 29209 
tkana@coastalscience.com 
http://coastalscience.com 
 
 
Moffatt & Nichol 
Attn:  Santiago Alfageme 
529 Fifth Avenue, 14th Floor 
New York, NY 10017 
salfageme@moffattnichol.com 
http://www.moffattnichol.com/ 
 
 
Woods Hole Group 
Attn:  Bob Hamilton 
81 Technology Drive 
East Falmouth, MA 02536 
bhamilton@whgrp.com 
http://www.woodsholegroup.com 
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Installation and Monitoring of Geotextile Tubes for 
Coastal Bluff Protection at Siasconset, Nantucket

Maria Hartnett, Associate
www.epsilonassociates.com
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Project Location
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Project 
Location

Project Location

• Project site exposed to full 
fetch of the Atlantic Ocean

• Project site particularly 
vulnerable to nor’easters
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Sconset Bluff

• 70-90 feet tall

• Glacial origin

• Denuded

• Narrow fronting beach

• Vulnerable to wave attack
28



Community Setting

• Area known as Siasconset 
(Sconset)

• Many historic homes built in 
late 1800’s and early 1900’s

• Served by a single 
accessway known as Baxter 
Road

• Sankaty Light
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Erosion History

• Sconset Bluff began eroding 
in the 1970’s

• Erosion is progressing from 
north to south

• Group of residents formed 
Sconset Beach Preservation 
Fund (SBPF)
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Coastal Bank 
Retreat

• Long-Term Average: 
4.6 feet/year

• Potential Single Season 
Loss:
20-30+ feet/year

• Winter 2012-2013 
resulted in catastrophic 
erosion
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Existing Conditions (June 2013)
109-91 Baxter Road

Baxter Road

• Baxter Road and associated utilities (water/sewer) in imminent danger

• Geotechnical engineer advised closure of road when within 25 feet of bluff edge

• Town of Nantucket has legal obligation to provide access to homes

• Town of Nantucket and SBPF entered partnership to sponsor erosion control project
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• Beach dewatering (installed in 2000 – inconsistent results)
• Beach nourishment (applied 2006-2007 – denied)
• Marine mattresses and gabions (applied 2010 – denied)
• Biodegradable bags or envelopes (utilized since mid-

2000’s – useful in smaller storms but not effective in major 
or successive storms)

State wetlands protection program administered at the local level 
in MA by Conservation Commissions

Coastal engineering structures allowed to protect pre-1978 homes

Nantucket has multiple local environmental advocacy groups

Many alternatives evaluated in theory and in practice since the 
1990’s:

Alternatives
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Permitting History (Part 1)
2013:
July: Application (NOI) for revetment filed.  

October: NOI for geotextile tubes filed.

November 26: Emergency application for geotextile tubes filed.

November 27: Emergency application denied.

November 29: Denial appealed to state.

December 10: State approved appeal (4 tiers).

December 18: Town approved emergency request…but only 3 tiers 
permitted.

Dec/Jan: Three tiers of geotextile tubes constructed.
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Permitting History 
(Part 2)

2014:
March:  Follow-up NOI filed.  

June 3: Town denied NOI.

June 17: Denial appealed to state.

December: State approved appeal.

2015:
January: Town appealed state 
approval.

August: Settlement NOI filed.

October: Town approved ongoing 
maintenance of 3 tiers and installation 
of 4th tier and returns.

Fall: Construction of 4th tier and 
returns.
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Monitoring Schedule
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Monitoring and Sand Mitigation

May 2015

August 2015

June 2016

• Protection of bluff prevents it from serving as a sediment source and requires 
mitigation

• Massachusetts typically requires annual mitigation equivalent to average annual 
contribution

• Project provides 22 cy/lf/yr, which is equal to 1.5 times average annual bank 
contribution

• Total volume ~20,000 cy sand/yr
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Sand Delivery
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Review of Monitoring Results

• Today’s presentation focused on bluff and shoreline monitoring.

• Base of bluff has been stabilized by the geotextile tubes.

• Bluff survey indicates that mitigation sand template is contributing more than the 
unprotected bluff.

• Shoreline monitoring in geotube area and immediately adjacent areas no indication 
of accelerated erosion in front of or adjacent to the geotubes.

• All mitigation sand has been delivered, with about ~14,000 cy currently in the 
template.

June 2016
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Annual Aerial 
Survey of Bluff

• An aerial survey was performed of 
the Project area on April 2, 2016. 

• A UAV was used to capture 
imagery and elevation data for the 
bluff face and geotextile area. 

• The images were stitched together 
using photogrammetric techniques 
to create a photomosaic. These 
were geo-referenced using control 
points for location accuracy. 

• An aerial survey will be performed 
annually going forward.  

• 2016 survey results were 
compared to most recent aerial 
survey (July 2013).
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Annual Aerial 
Survey

• The elevation data from the survey 
was processed and used to produce 
a digital elevation model and 1-foot 
contours of Sconset Bluff. 

• A 3D model of the bluff face above 
the geotextile tubes as well as north 
and south of the bluff was also 
generated from this data.   
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2013-2016 Sand 
Contribution from 
Unprotected Bluff

• The results of the 2016 aerial survey 
were compared to the 2013 aerial 
survey  for those unprotected areas 
immediately adjacent to the geotextile 
tube project.  

• Unprotected bluff contribution volume 
was 12.9 cy/lf/yr, which is 59% of 
mitigation volume.

Bluff Volume Loss in Unprotected Areas Adjacent to Geotextile Tubes

Line Area
Volume 

Lost (CY)
Length 
(Feet)

Duration 
(Years)

Erosion 
Rate 

(CY/LF/YR)

1 North Unprotected Area 31,329 800 2.75 14.2
2 South Unprotected Area 4,370 210 2.75 7.6

3 Total Bluff Erosion for Adjacent Unprotected Areas 35,699 1,010 2.75 12.9
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Volume of Sand in Sand Template
• All 22 cy/lf/yr have been delivered.

• Of the total delivered volume, about 18.1 cy/lf/yr have been contributed.

• As of April 2016, the volume of sand in the sand template is 14,022 cy, which is about 
14.8 cy/lf.

Volume of sand in template = 14,022 cy

June 2016
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Summary

Geotube Area (2013-2016):
• At least 22 cy/lf/yr sand delivered

• 18.1 cy/lf/yr contributed
• 14.8 cy/lf in template as of April 2016

Unprotected Bluff Areas (2013-2016):
• 12.9 cy/lf/yr contributed
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Shoreline Monitoring

• Shoreline monitoring at 46 transects 
along 6 miles of shoreline conducted 
quarterly

• Shoreline monitoring measures:

• Change in position of the shoreline 
(MLW line) and

• Change in volume

• Bathymetry (-5 MLW out to 3,000 feet 
offshore or -35 MLW isobath) conducted 
in the spring and fall

• 20 years of historical data
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Analysis of Historic Shoreline Monitoring Trends
• There is an overall trend of erosion (landward movement of the MLW line). 

• There is quite a bit of natural variability.

• Even under natural conditions, there are periods of increased shoreline accretion or erosion that may last 
12+ months. 

• Given the natural variability, an adverse affect from the project would be detected through the observation 
of sustained shoreline positions that exceed the expected erosion.

(600’ south of geotubes)

• Purple Line: 19 years of historic 
data (1994 - September 2013)

• Red Line:  Data from post-geotube 
installation period (2014 – present)

R2 = 0.62
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Shoreline Monitoring- Profile 91 (in geotube area)

Features:
• Purple Line: 19 years of historic data (1994 - September 2013)
• Red Line:  Data from post-geotube installation period (2014 – present)
Observations:
• Historic variability in data
• Given historic variability in data, would need a sustained instance of erosion in excess of current trend
• Post-geotube installation shows shoreline position is farther seaward than predicted by historic data – no indication of adverse

effect

R2 = 0.79
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Shoreline Monitoring- Profile 91.5 (in geotube area)

Features:
• Purple Line: 19 years of historic data (1994 - September 2013)
• Red Line:  Data from post-geotube installation period (2014 – present)
Observations:
• Historic variability in data
• Given historic variability in data, would need a sustained instance of erosion in excess of current trend
• Post-geotube installation shows shoreline position is farther seaward than predicted by historic data – no indication of adverse

effect

R2 = 0.8
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Shoreline Monitoring- Profile 92 (100’ north of geotubes)

Features:
• Purple Line: 19 years of historic data (1994 - September 2013)
• Red Line:  Data from post-geotube installation period (2014 – present)
Observations:
• Historic variability in data
• Given historic variability in data, would need a sustained instance of erosion in excess of current trend
• Post-geotube installation shows shoreline position is farther seaward than predicted by historic data – no indication of adverse

effect

R2 = 0.7
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Shoreline Monitoring- Profile 92.5 (500-600’ north of geotubes)

Features:
• Purple Line: 19 years of historic data (1994 - September 2013)
• Red Line:  Data from post-geotube installation period (2014 – present)
Observations:
• Historic variability in data
• Given historic variability in data, would need a sustained instance of erosion in excess of current trend
• Post-geotube installation shows shoreline position is farther seaward than predicted by historic data – no indication of adverse

effect

R2 = 0.63
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Underwater Video Monitoring

• Underwater video monitoring at 10 transects immediately seaward of 
geotextile tubes and adjacent areas
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Underwater Video Monitoring

Monitoring shows continued prevalence of cobble/bottom habitat located directly 
offshore of the geotextile tube Project, with no indication that cobble/boulder habitat is 
being covered by the mitigation sand.
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Conclusions

• Geotextile tubes have stabilized the base of the bluff
• From 2013-2106, project has contributed 18.1 cy/lf/yr (with 22 cy/lf/yr

available)
• From 2013-2016, unprotected bluff has contributed 12.9 cy/lf/yr
• As of April 2016, over 14,000 cy (~14.8 cy/lf) remained in the sand template

• Shoreline monitoring data suggests shoreline is in expected position (or 
more seaward than expected position) based on historic data – no indication 
of accelerated erosion within or directly adjacent to geotextile tubes

• Sand mitigation program is sufficient (or overly sufficient)
• No evidence of harm to underwater habitat areas just offshore
• Bluff face appears to be stabilized 
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Questions?
Photo credits: George Riethof and the Sconset Trust, 
Rick Blair, Rob Benchley

Maria Hartnett, Associate
www.epsilonassociates.com
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