
 
 
 
 
 

CAPE COD CANAL & SANDWICH BEACHES 
 

SHORE DAMAGE MITIGATION PROJECT 
 
 
 
 
 

APPENDIX H 
 

COMMENTS, LETTERS AND RESPONSES 
 
 
 
 
  



 

 

 

 

 

 

 

 

 

This Page Intentionally Left Blank 

 



Cape Cod Canal and Sandwich Beaches 
Section 111 Shore Damage Mitigation Project 

Public Comment Summary Report 
 

 
Draft Detailed Project Report and Integrated Environmental Assessment Comments 
 

The United States Army Corps of Engineers (USACE) issued the Public Notice of the 
availability of the Cape Cod Canal and Sandwich Beaches Section 111 Shore Damage Mitigation 
Draft Detailed Project Report and Integrated Environmental Assessment (DPR/EA) on 10 March 
2021. USACE published the Draft DPR/EA and its Appendices on the New England District 
website and provided a link to the report in the Public Notice. Between 10 March 2021 and 10 
April 2021, USACE accepted public comments on the Draft DPR/EA via electronic mail (email) 
and regular mail. The Project Manager, Mike Riccio, responded to all emails and letters at the 
time of their receipt. The comments received are included in the attached comment summary 
matrix and summarized with responses below. A total of 111 comments were received, 90 of 
which were pictures and letters drawn and written by attendees of Forestdale Elementary School.  

 
Protection of Sandwich’s shoreline 
 
The majority of comments (106 emails/letters) received supported the project and noted 

the importance of Sandwich’s shoreline for wildlife, recreation, and as a protective barrier for the 
marsh and downtown Sandwich. Ninety letters with hand-drawn pictures regarding the 
importance of protecting the Sandwich shoreline were sent to the USACE by Forestdale 
Elementary School children. Mr. Riccio and the Deputy District Engineer, Scott Acone, held a 
virtual call with Forestdale Elementary School attendees and staff on 28 April 2021 to discuss 
the project and answer questions.  

 
The commenters urged regular replenishment of the Town Neck Beach and some (3 

emails/letters) requested nourishment of Springhill Beach. USACE recognizes the need for 
replenishment of Town Neck Beach, and that those efforts would indirectly nourish Springhill 
Beach. Although the Canal FNP influences erosion along Springhill Beach, the projected 
shoreline retreat line does not intersect with any structures along that reach. As a result, the study 
did not focus on mitigating damages specifically to Springhill Beach and focused on addressing 
the more directly impacted area of Town Neck Beach. Beach nourishment will benefit the entire 
littoral system, indirectly helping to stabilize conditions along Springhill Beach too. The 
DPR/EA recommends additional USACE efforts towards developing a long-term sediment 
management strategy for the east entrance to the Cape Cod Canal. The goal of this effort would 
be to sustainably maintain the Sandwich shoreline.  
 

Removal of jetties 
 
 One commenter urged the removal of the jetties at the east entrance to the Cape Cod 
Canal as a solution to the erosion issue. USACE considered the full removal of the jetties as an 
alternative in the DPR/EA. Removal of the jetties would cause extensive shoaling in the Cape 
Cod Canal such that the FNP would no longer be operable. Although jetty removal would 



theoretically allow for increased downdrift sand migration, the economic impacts from allowing 
the Canal to close would outweigh the benefits. USACE also considered shortening the northern 
jetty at the east entrance of the Canal by 550 linear feet. Modeling did not, however, support this 
approach because it would only result in a maximum potential increase of 160 cubic yards of 
material bypassing the northern jetty per year. This volume is inconsequential relative to the rate 
of sediment loss downdrift of the Canal.  
 

Technical comments 
 
Several commenters (three letters/emails) questioned the dimensions of the Scusset 

Beach borrow site as well as the use of a background erosion rate determined from the 1952 
dataset to predict future erosion rates on Town Neck and Springhill Beach. USACE provided a 
conceptual design of the Scusset Beach borrow area in the Draft DPR/EA. The dimensions and 
design of the borrow site will be finalized in the Preconstruction Engineering and Design phase 
of the project and are therefore subject to change.   
 

A long-term background erosion rate of -1.1 ft/year was included in this analysis. The 
long-term shoreline change rate was considered to be a more representative background erosion 
rate than the short-term shoreline change rate for several reasons. First, the short-term rate is 
influenced by contemporary nourishments, with increased rates of shoreline change in those 
years which mask the true background erosion rate. Second, the short-term period from 2000-
2018 was considered to be a relatively short timeframe to be used to generate a background 
erosion rate, prone to significant variation due to the limited number of shorelines used to derive 
the short-term rate. Therefore, the long-term change rate was used to evaluate performance of 
beach fill alternatives. 
 

Using the long-term rate of background erosion of -1.1 ft/year, renourishment of the 
beach fill is anticipated to be needed after 9 years when 30 percent of the initial placement 
volume and a 30 ft wide berm remain. While the long-term rate of background erosion is 
considered more representative and reliable than the short-term rate, it is noted that increased 
rates of erosion have been observed. Should an increased rate of background erosion, consistent 
with the short-term shoreline change from 2000-2018, of -5 ft/year occur, the triggers for 
renourishment would be reached after 5 years.        
 
 

 
 
 



COMMENT NO. DATE OF LETTER ORGANIZATION COMMENT
1 3/12/2021 Private Citizen Corps should take jetties out to solve problem.
2 3/18/2021 Private Citizen All sand should to to Town Neck Beach.
3 n.d. Private Citizen Resident of Springhill Beach, wants yearly replenishment.
4 3/19/2021 Private Citizen Support for project.
5 3/12/2021 Private Citizen Urges regular replenishment.
6 3/30/2021 Private Citizen Would like direct nourishment of Springhill Beach.
7 4/2/2021 Private Citizen Urges regular replenishment.
8 3/20/2021 Private Citizen Urges regular replenishment.

9 3/20/2021
Trustees of Sandwich 
Beaches Email of support and questions about how shoreline change analysis was conducted. 

10 4/1/2021
Trustees of Sandwich 
Beaches

Letter of support for the project and comments on the analysis. Disagrees with use of 1952 
dataset for predicting future erosion rates. Would like more information on permanent 
bypassing system and a better solution for Springhill Beach. Additional questions about cost 
in Appendix 2. 

11 3/14/2021 Private Citizen Urges regular replenishment.
12 3/27/2021 Private Citizen Support for project and urging sand bypassing.
13 3/18/2021 Private Citizen Support for project and regular replenishment with Canal material.
14 3/22/2021 Private Citizen Urges regular replenishment and shortening of jetty.
15 3/21/2021 Private Citizen Urges regular replenishment. 

16 4/2/2021 Private Citizen
30-day public notice was too short. Dimensions of Scusett borrow area incorrect for 
depth/volume calculations. Should evaluate the sand bypassing system more thoroughly. 

17 3/23/2021
Barnstable County 
Commissioners Letter of support for project and use of material from dredging the Canal FNP.

18 3/22/2021
Sandwich Conservation 
Commission Letter of support for project and use of material from dredging the Canal FNP.

19 3/19/2021
Sandwich State 
Delegation Letter of support for project and use of material from dredging the Canal FNP.

20 3/22/2021

Sandwich Board of 
Selectmen and Town 
Manager's Office Letter of support for project and use of material from dredging the Canal FNP.

21 3/23/2021
Forestdale Elementary 
School 90 drawings and letters of support.

Cape Cod Canal Section 111 Public Comment Log
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March 19, 2021 

Attn: Michael Riccio 

U.S. Army Corps of Engineers New England District 

696 Virginia Road 

Concord, MA 01742-2751 

 

Via E-Mail: Michael.S.Riccio@usace.army.mil 

Re: State Delegation Support for Section 111 Shore Damage Mitigation Report for Cape Cod Canal & 

Sandwich Beaches 

Dear Mr. Riccio: 

As Sandwich’s elected State delegation, we want to offer these comments and support for the Section 111 

Shore Damage Mitigation Study for the Cape Cod Canal (Canal) and Sandwich Beaches. 

Town of Sandwich (Town) officials first approached the U.S. Army Corps of Engineers (Corps) with a 

formal request to commence a Section 111 study of this area in 2006 and the final Section 111 report has 

just been issued for public comment. The final report issued by the Corps confirms what has long been 

suspected – the Canal itself is the primary cause of the dramatic erosion along Town Neck and Spring Hill 

Beaches in Sandwich. 

Sandwich’s elected State delegation strongly supports the primary recommendations in the report. This 

support includes: 

• the recommended plan to restore a barrier beach and dune system to provide protection for a 

portion of the impacted study area that would reintroduce a substantial amount of sand to the 

impacted littoral system downdrift of the Canal east end jetties; this nourishment would be 

accomplished by dredging approximately 400,000 cubic yards of material from the Town 

permitted Scusset Beach bypass location and placing the compatible material in the Town 

permitted Town Neck Beach dune and beach reconstruction template; and 

 

• finding a long-term solution to the lasting negative impacts of the Canal jetties which are not 

being removed; a potential solution would be amending the Corps’ Canal operations and 

maintenance (O&M) dredging protocol to permanently require all compatible dredge material be 

beneficially reused and bypassed to Sandwich beaches at the Corps’ expense; this would include 

not only the already permitted Town Neck Beach template, but may also include other Sandwich 

beaches on Cape Cod Bay that fall within the influence of the Canal and could be permitted in the 

future, such as portions of Spring Hill Beach; this beneficial reuse would provide bypassing 

material to Sandwich beaches and keep sediment in the littoral system rather than disposing the 

material offshore at the Cape Cod Canal Disposal Site in Cape Cod Bay. 



 The General Court of the Commonwealth of Massachusetts 

State House, Boston 02133-1053 

 

         
  

Page 2 of 2 

 

 

 

Sandwich has been relentless in its pursuit of solutions to address ongoing beach and dune erosion and 

coastal sustainability issues that have adversely impacted the area immediately adjacent to the Cape Cod 

Canal. With heightening climate change conditions, these continued erosional pressures have reached a 

critical stage resulting in unacceptable risks to important Town services, property, and infrastructure, as 

well as hundreds of private homes. 

It’s important to acknowledge that while the Corps was considering, then actually conducting the required 

analysis for the Section 111 study, Sandwich proceeded on its own permitting the Town Neck dune and 

beach reconstruction template and the nearshore borrow site off Scusset Beach at significant expense and 

effort. These two components make up the primary plan recommended in the Section 111 report so 

without these two direct Town efforts, the Corps’ recommended plan could not be implemented timely 

and would require much greater regulatory scrutiny and permitting. 

Because there are no plans to remove the Canal jetties, their adverse impact on Sandwich is permanent. 

The Section 111 study acknowledges that a longer-term sediment management strategy is needed over 

and above the recommended one-time engineered beach project which, in all likelihood, will completely 

expend the current $12.5 million cap for an approved Section 111 project. A partial solution to this 

problem is to take advantage of the recurring O&M dredging of the Canal, which usually occurs every 7-

10 years. We fully support a new internal protocol be adopted by the Corps to require placement of all 

future Canal dredge material within the Town Neck Beach template. This would significantly help 

address the permanent problems caused by the jetties and needs to be included in the final plan 

implemented by the Corps. 

We strongly recommend that the Section 111 Shore Damage Mitigation Report strategies be fully 

implemented as supplemented by the constant placement of Cape Cod Canal dredge spoils within the 

approved Town Neck Beach template. If the State can do anything to assist with these efforts, please let 

us know. If you have any questions about this request or would like to meet to discuss the details further, 

please do not hesitate to contact our collective offices. 

 

Respectfully, 

  

 

 

SUSAN L. MORAN STEVEN G. XIARHOS 

State Senator                                   State Representative                             

Plymouth & Barnstable District     5th Barnstable District                            

cc: Sandwich Board of Selectmen 

 Sandwich Town Manager 









   
BARNSTABLE COUNTY COMMISSIONERS 

 
SUPERIOR COURTHOUSE 

3195 MAIN STREET 
P.O. BOX 427 

BARNSTABLE, MASSACHUSETTS 02630 
PHONE: (508) 375-6648 

FAX:(508) 362-4136 
 

HOME RULED CHARTERED 
IN 1989 

 RONALD BERGSTROM 
 Chatham 
 
 MARK R. FOREST 
 Yarmouth 
 
 SHEILA R. LYONS 
 Wellfleet 

 
 

 
 
 
 
 
 
 
March 17, 2021 
 
 
Attn: Michael Riccio 
U.S. Army Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA  01742-2751 
 
Via E-Mail: Michael.S.Riccio@usace.army.mil 
 
 

Re: Barnstable County Support for Section 111 Shore Damage Mitigation Report for 
Cape Cod Canal & Sandwich Beaches 

 
 
Dear Mr. Riccio: 
 
 Barnstable County would like to offer these comments and support for the Section 111 
Shore Damage Mitigation Study for the Cape Cod Canal (Canal) and Sandwich Beaches. 
 
 Sandwich officials first approached the U.S. Army Corps of Engineers (Corps) with a 
formal request to commence a Section 111 study of this area in 2006 and the final Section 111 
report has just been issued for public comment.  The final report issued by the Corps confirms 
what has long been suspected – the Canal itself is the primary cause of the dramatic erosion 
along Town Neck and Spring Hill Beaches in Sandwich. 
 
 Barnstable County officials strongly support the primary recommendations in the report, 
which includes: 
 

 the recommended plan to restore a barrier beach and dune system to provide protection 
for a portion of the impacted study area which would reintroduce a substantial amount of 
sand to the impacted littoral system downdrift of the Canal east end jetties; this would be 
accomplished by dredging about 400,000 cy of material from the nearshore Scusset 
Beach system and placing the compatible material in the permitted Town Neck Beach 
dune and beach reconstruction template; and 
 

 amending the Corps’ Canal operations and maintenance (O&M) dredging protocol to 
permanently require that all compatible dredge material be beneficially reused within the 
Town Neck Beach template permitted by the Town at the Corps’ expense, rather than 
disposing the material offshore at the Cape Cod Canal Disposal Site in Cape Cod Bay. 
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Sandwich has been constant in its pursuit of solutions to address ongoing beach and 
dune erosion and coastal sustainability issues that have adversely impacted the area 
immediately adjacent to the Cape Cod Canal.  With heightening climate change conditions, 
these continued erosional pressures have reached a critical stage resulting in unacceptable 
risks to important Town services, property, and infrastructure, as well as hundreds of private 
homes. 

 
 It’s important to recognize that while the Corps was considering, then actually 
conducting, the required analysis for the Section 111 study, Sandwich proceeded on its own 
permitting the Town Neck dune and beach reconstruction template and the nearshore borrow 
site off Scusset Beach at significant expense and effort.  These two components make up the 
primary plan recommended in the Section 111 report so without these two direct Town efforts, 
the Corps’ recommended plan could not be implemented timely and would require much greater 
regulatory scrutiny and permitting.  Barnstable County was well aware of these efforts and 
supported Sandwich in their permitting endeavors.  In fact, we hope to play a direct role with the 
County dredge if Sandwich is successfully able to permit dredging portions of Sandwich Harbor. 
 

Because there are no plans to remove the Canal jetties, their adverse impact on 
Sandwich is permanent.  The Section 111 study acknowledges that a longer-term sediment 
management strategy is needed over and above the recommended one-time engineered beach 
project which, in all likelihood, will completely expend the current $12.5 million cap for an 
approved Section 111 project.  A partial solution to this problem is to take advantage of the 
recurring O&M dredging of the Canal, which usually occurs every 7-10 years.  We fully support 
a new internal protocol be adopted by the Corps to require placement of all future Canal dredge 
material within the Town Neck Beach template.  This would significantly help address the 
permanent problems caused by the jetties and needs to be included in the final plan 
implemented by the Corps. 

 
We strongly recommend that the Section 111 Shore Damage Mitigation Report 

strategies be fully implemented as supplemented by the constant placement of Cape Cod Canal 
dredge spoils within the approved Town Neck Beach template.  If the County can do anything to 
assist with these efforts, including any initiatives with Sandwich Harbor, please let us know.  If 
you have any questions about this request or would like to meet to discuss the details further, 
please do not hesitate to contact our office. 
 
 
Sincerely, 

 
 
 

 
 
Ronald Bergstrom, Chair 
Board of Regional Commissioners 
 
 
 
cc: Sandwich Board of Selectmen 
 Sandwich Town Manager 
 



Trustees of Sandwich Beaches
Comments on ACOE Section 111 Sandwich Shore Damage Report

Trustees of Sandwich Beaches
60 Salt Marsh Rd
East Sandwich, Ma 02537
508-282-0532
wintertide60@gmail.com

1 April 2021

Attn: Michael Riccio
U.S. Army Corps of Engineers
New England District
696 Virginia Road
Concord, MA 01742-2751    Via E-Mail: Michael.S.Ricco@usace.army.mil

Re:  Trustees of Sandwich Beaches comments on Section 111 Shore Damage Mitigation Report
for Cape Cod Canal & Sandwich Beaches.

Dear Mr. Riccio;

The Trustees of Sandwich Beaches (TSB) are submitting these comments related to the Section
111 Shore Damage MItigation Study for the Cape Cod Canal and Sandwich Beaches.

The TSB is a registered 501(c)(3) non-profit organization composed primarily of Sandwich
residents, but also includes other parties interested in mitigation of beach erosion along the
Sandwich coastline.  Our purpose and mission is to promote the restoration of Sandwich’s
beaches, dunes, waterways and salt marshes, and to protect them from further damage.  Our goal
is to preserve the natural beauty of the entire Sandwich shoreline and its historic town districts
and boardwalk; to mitigate and prevent coastal flooding while promoting a balance of public
access to the beaches and the conservation of their natural habitat.  We seek to ensure the
long-term stabilization of Sandwich’s coastal resources, so they can be enjoyed for generations to
come.

Some of us own property on Town Neck Beach, or Springhill Hill Beach, but most of us do not.
We have all been very concerned about the accelerated coastline erosion occurring over the past
10 years. We were also all aware of aerial photographs of the Sandwich coastline that obviously
shows a large buildup of sand behind the longest northern canal jetty and an obvious
sand-starved beach on the south eastern side of the same canal that extends well past Town Neck
beach, onto a substantial portion of Springhill Hill beach and beyond. Even damaging the Sandy
Neck Beach and dunes in Barnstable.

We were also aware that the town had submitted a request for a Section 111 study to be
completed by the Army Corp of Engineers in March of 2006 and wanted our voices heard in the
larger community to stress the urgency of getting help with funding erosion mitigation as soon as
possible if the canal jetties were found to be a significant cause of the erosion.  We were also
frustrated with the disposal of the O&M maintenance dredged material from the canal into Cape
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Trustees of Sandwich Beaches
Comments on ACOE Section 111 Sandwich Shore Damage Report

Cod Bay or sold off to other projects with funding available including Boston Harbor, rather than
placed on our sand-starved beaches.  We have all felt that the dredged sand would have
‘naturally’ flowed to the Sandwich coastline, but for the disruption caused by the Cape Cod
Canal, and more specifically by the jetties that jut far out into the sea.

On the plus side, we are relieved to finally see the completion of the Section 111 Shore Damage
Mitigation Study and strongly support the primary recommendation made in the report to place
388,000 cubic yards of sand on Town Neck Beach, taken from Scusset beach as outlined.  We
also strongly support the additional requests made by our town government and suggested in the
Section 111 study that we still need a long-term solution that can at least partially resolve the
need for on-going maintenance. The most obvious partial solution to us and our town
government is the re-use of the dredged material from the canal on our beaches rather than being
dumped in Cape Cod Bay, as has been done in the past.

On the minus side, we find the calculations given in this report for estimated future erosion rates
for both Town Neck Beach and Springhill Beach to be unrealistically-low, inconsistent with
previous statements made by the WHG, and unconvincing., These concerns do not have to be
resolved for the project to proceed as described above. However we strongly encourage our
analysis to be seriously considered and modifications made to the Section 111 report where
appropriate.

One of our members, an Engineering Consultant, did a deep dive into the 111 report’s analysis of
past and future erosion rates, using data provided in the report. The findings, concerns, and
requests for additional information on this important issue are presented in Appendix 1 of this
letter. The TSB fully supports this report and hopes that the ACE and WHG reconsider the use of
the 1952 dataset for determining the long-term historic erosion rate, the partial use of the 1952
dataset for calculating the sand budget at TNB, and the use of the 1952 dataset for predicting the
future erosion rates from TNB and SHB.

Following are a few additional comments the TSB has identified related to the Section 111 study
that we want to bring to your attention during what we are finding to be a short comment period
for such a large, technically challenging report for most audiences.

● We would have appreciated more information on installing a Permanent Bypass system,
even if it resulted in having to share the cost of the system, and an initial placement of
sand with the town of Sandwich.

● We do not think the future erosion rate estimates given in this report are realistic because
they are based on the long term erosion rates of the past rather than the shorter term rates
of the present. We think the town of Sandwich and the Army Corp of Engineers needs a
realistic estimate of future erosion rates to allow for planning to preserve the barrier dune,
salt marsh, the historic downtown area and the beachfront and salt marsh facing
properties.
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Trustees of Sandwich Beaches
Comments on ACOE Section 111 Sandwich Shore Damage Report

● We are concerned about what will happen to Springhill Beach in the short term.  The
report states that the Old Harbor inlet is approximately in the middle of the coastal area
most impacted by the canal jetties. We are now losing homes on Springhill beach with
several more at risk. The placement of 388,000 cubic yards of sand on Town Neck Beach
benefits the western half of the impacted coastline in the short and long term, but not the
eastern half of the impacted area, including Springhill beach and beyond in the short
term. We understand the eastern half of the impacted area is outside the scope of the
Section 111 report due to the financial constraints of this program, but storms breaching
this sand-starved area still pose a significant risk to the barrier dune, salt marsh, historic
downtown, and many beachfront and saltmarsh facing property owners.

● The TSB has some questions concerning the 111 Report which are shown in Appendix 2
of this letter.  The TSB would appreciate answers to these questions

The Trustees of Sandwich Beaches appreciates the exemplary efforts of our town government,
with a special thank-you to our Town Manager, Bud Dunham and the efforts of all those
involved in the Army Corp of Engineers, most recently Mike Riccio, for keeping this project
alive for so long and under challenging circumstances. We recognize and appreciate the
enormous expense associated with placing 388,000 cy of sand on the permitted template of Town
Neck Beach. We trust that all this time and effort by so many people will begin the restoration of
our barrier dune and public beach.. This is vital for the protection of the great salt marsh and the
many homes on Town Neck beach..  We also hope our town will receive future dredged material
from the canal in whatever way can be worked out. Thank-you for providing an extended coastal
future and your patience and understanding during the entire process.

In good faith, and kind regards,

Sincerely,

Laura Wing

President of the Trustees of Sandwich Beaches
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Trustees of Sandwich Beaches
Comments on ACOE Section 111 Sandwich Shore Damage Report

TSB's Concerns of 111 Report Underestimating Erosion Loss from Town Neck
and Spring Hill Beaches

Rev 1, March 29, 2021

Summary: The Trustees of Sandwich Beaches (TSB) is concerned that the Army Corps of
Engineers' (ACE) 111 report is based on unrealistically-low, predicted future erosion rates from
Town Neck Beach (TNB) and Spring Hill Beach (SHB). If this is true, then Section 8.6,
"Additional Recommendations" of the main report, gives a misleading indication of the
magnitude of the problem of maintaining these barrier beaches in the future.

111 Main Report. The main report provides three predictions of the future erosion rate of TNB
and SHB.

Prediction 1. Prediction 1 is based on future erosion from TNB and SHB of 900,000 CY over
the next 50 years, or 18,000 CY/Yr. Per pg 19 of the main report "Shoreline positions for each
of the available dates between the period of 1952 and 2018 were developed and changes in
shoreline position were evaluated along a series of 139 shore-perpendicular transects spaced at
100-foot intervals along 3.2 miles of the shoreline moving eastward from the Canal. At each
shoreline change transect, distances of shoreline movement and annual rates of change were
determined. Data from 1952 to 2018 was used to compute long-term rates of shoreline change
while data from 2000 to 2018 was used to compute short-term rates of shoreline change." Figure
2.6 on pg 21 clearly shows that the short-term erosion rate (since 2000) is significantly higher
than the long-term rate (since 1968) on both TNB (starting around transit 31) and SHB. The
TSB could not find any prediction of the future erosion from TNB and SHB over the next 50
years based on the short-term erosion rate. Clearly it would be much higher than 900,000 CY.
The TSB requests that the ACE determine the predicted future erosion from TNB and SHB over
the next 50 years based on the short-term erosion rate.

Prediction 2. Prediction 2 is based on alternative 1A. Per pg 103 of the main report "Placed
sediment will eventually erode off Town Neck Beach without additional sand input. It is
anticipated that the placement of 388,000 cy of sand will take approximately nine years to reach
a point at which the beach fill is reduced to 70% of the original design. At this point, an
additional 279,000 cubic yards of material will need to be placed on the beach for the project to
continue performing as intended." 279,000 CY divided by 9 gives an erosion rate just from the
re-nourished area of TNB of 31,000 CY/Yr, a 72% higher erosion rate than that of prediction 1,
while focused on a much shorter section of the shoreline than that of prediction 1.

The TSB understands that this erosion rate is based on WHG's modeling using the
Pelnard-Considere method. However, WHG states on pg 66 of Appendix C, "All results include
a background erosion rate corresponding to -1.1 ft/year, which corresponds to the long-term rate
of erosion". The TSB believes this relatively low background erosion rate does not represent the
current situation and that utilizing the short-term erosion rate based on 2000 - 2018 data would
be more appropriate. The TSB requests that the Pelnard-Considere analysis be redone utilizing
a background erosion rate corresponding to the short-term rate of erosion. The objective would
be to develop a revised Fig 37 (pg 67 of Appendix C) to predict the performance of alternative
1A based on the short-term erosion rate as the background erosion rate.
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Trustees of Sandwich Beaches
Comments on ACOE Section 111 Sandwich Shore Damage Report

Prediction 3. Prediction 3 is based on the WHG's Sediment Budget calculations and is shown in
Fig. 2-23 on pg 38 of the main report as 38,500 CY/Yr. This number comes from pg 28 of
Appendix C (the WHG Report) which follows:

"For Town Neck Beach, the volume loss estimate calculated using cross-shore profiles described
in Chapter 2 was utilized to estimate volumetric change rates. Utilizing the cross-shore profiles,
a change rate of approximately -10,000 cy/year was calculated. However, the cross-shore
analysis utilized for the rough estimate determined in Chapter 2 did not extend to the depth of
closure, likely causing an underestimation of the volumetric change. In addition, the shoreline
change analysis conducted as part of this study included four shoreline position datasets from
2000-2018, and only one from prior to 2000 (1952). This value must be considered with
considerable uncertainty, as the conditions at Town Neck Beach have likely changed drastically
from the historical period (prior to 2000), as well as there being significant uncertainty
associated (with) the 1952 shoreline position dataset. As such, an additional data set was
considered in evaluating the volumetric rate of change on Town Neck Beach to verify the volume
change in the Town Neck Beach cell. The Provincetown Center for Coastal Studies prepared a
report (1980) summarizing an applied science study carried out for the Towns of Sandwich and
Barnstable. As part of that study, a shoreline position change analysis was conducted. That study,
which assessed shoreline positions in 1957 and 1972 found a volumetric rate of change of
approximately -67,000 cubic yards per year out to a depth of -18 feet Mean Low Water. This
value is significantly different than that calculated using the shoreline change analysis presented
in Chapter 2, most likely due to the uncertainty with the 1952 information and the limited
shoreline profile information (only going seaward to a depth of -5 feet NAVD88). Due to these
uncertainties it was decided to average the two rates of change, and as such the volumetric rate of
change for Town Neck Beach for the purposes of the sediment budget is 38,500 cy/year
(Δ𝑽TN)."
.
Considering "the conditions at Town Neck Beach have likely changed drastically from the
historical period (prior to 2000), as well as there being significant uncertainty associated (with)
the 1952 shoreline position dataset", the TSB questions whether the volume loss estimate
calculated using cross-shore profiles described in Chapter 2 should have had equal weighting to
the 1980 Provincetown Center for Coastal Studies report value or 67,000 CY/Yr.

Kirk Bosna of Woods Hole Group stated in the past when proposing adding 400,000 CY of sand
to TNB, that it was anticipated that this sand would be washed away within 5-7 years. If it is
gone after 6 years, the annual erosion rate is the same 67,000 CY/Yr stated in the Provincetown
Center for Coastal Studies report.

TSB Analysis of Erosion Rate at TNB. The TSB analyzed the erosion rate from TNB based on
the loss of sand from the Jan, 2016 re-nourishment of a portion of TNB. In early Jan, 2016
120,000 CY of sand dredged from the canal was placed on a template approximately 1400' long
on TNB. There is a small amount of this sand still present near the Sandwich Boardwalk going
over the dune. However, the erosion at the western end of the template at 103 Wood Ave is
substantially beyond the original dune line prior to this re-nourishment. Taking the net effect on
both ends of the template into account, the TSB believes it is fair to say that approximately
120,000 CY of sand has been lost from this area of TNB since the re-nourishment.
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Trustees of Sandwich Beaches
Comments on ACOE Section 111 Sandwich Shore Damage Report

The template for the Jan, 2016 re-nourishment was only approximately 1400' long. It's obvious
that if the template had extended for a greater length, more than 120,000 CY of sand would have
eroded away. The Google Earth ruler function was used to determine the length of each of the
following four segments of TNB.

Segment Location length, ft
1 Groin near Drunken Seal to large groin near Dillingham Ave 1476
2 Large groin near Dillingham Ave to 103 Wood Ave 943
3 Template (103 Wood Ave to 200' to the east of the boardwalk) 1400
4 200' east of the boardwalk to the West Jetty of Old Harbor Inlet 1457

Total 5274

The shoreline erosion rate along TNB over the last 18 years is shown in Fig 2-5 on pg 20 of the
main report. This shows that the erosion rate in segments 2 and 3 are similar. The erosion rate
for segment 1 is lower and that for segment 4 is higher than those for segments 2 and 3. The
length of segments 1 and 4 are similar. The TSB considers it reasonable to assume that the
"overage" for segment 4 compared to segments 2 and 3 is similar to the "underage" of segment 1
compared to segments 2 and 3. If so, the average erosion rate for TNB along these 4 segments is
about that of the template area (segment 3). The length of the template area is 26.5% of
segments 1 through 4. Thus, the sand that would have been lost from the Jan, 2016
re-nourishment if the template had included all four segments is 120,000 CY/0.265 or 452,800
CY. The sixth winter season since the Jan, 2016 re-nourishment is just about over. Dividing
452,800 CY by 6 seasons gives an annual erosion rate from TNB for the template proposed in
Alternative 1A of the 111 report of 75,500 CY/Yr.

Why is the future erosion rate on TNB and SHB important? Section 8.6, "Additional
Recommendations" states that the spoils from dredging the canal "would still provide substantial
relief in the form of supplemental beach nourishment; conceptually offsetting erosion by 70%."
This implies that maintaining TNB in the future is relatively easy and that most of the
re-nourishment that would be required in the future could be supplied by canal dredging spoils.
If the actual future erosion rate from TNB is 75,000 CY/Yr, then the canal dredging spoils would
only provide 17% of the sand needed to maintain TNB. Significant additional sand and
significant additional cost would be required to maintain TNB as a barrier beach.

The TSB requests an explanation from the ACE and the WHG as to why the WHG is predicting
for the 111 report an erosion rate that is less than half of what it has told Sandwich in the
relatively recent past. The TSB also requests of the ACE and WHG a critique of the analysis
presented above resulting in an erosion rate of 75,500 CY/Yr from the Alternative 1A template
area.

Erosion Rate on Spring Hill Beach. Per pg 23 of the main report "The erosional trend continues
to approximately Transect 108, or 10,800 feet downdrift of the Canal, where erosion rates level
off and the shoreline is increasingly stable. This distance of 10,800 feet was selected as a
reasonable estimated extent of influence that the Canal has on downdrift erosion. In other words,
the disruption to natural sediment transport attributable to the Canal and its structures was
estimated to extend approximately 10,800 feet downdrift of the Canal".
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Fig 2-6 on page 21 shows the long-term and short-term (since 2000) erosion rates based on
transect analysis from the canal to 13900' down drift of the canal. While the long-term erosion
rate appears to be close to zero around 10800' downdrift of the canal, the short-term erosion rate
ranges from 2 to 5 ft/year from 10800' downdrift to 13900' downdrift where the graph data ends.
This rate of erosion beyond 10800' is significant. The TSB believes that by utilizing the
long-term erosion rate and ignoring the short-term erosion rate the ACE reached an unrealistic
conclusion about the extent of erosion beyond 10800' down drift of the canal jetties.

Does the ACE have short-term transect data for beyond 13900' down drift of the canal jetties? If
so, please add it to the 111 report.

The following table is from pg 9 of Appendix C:

Table 1. Data Sources for Shoreline Change Analysis

Year Source
1952 MassCZM shoreline from U.S. Coast and Geodetic Survey
2000 USGS LiDAR, MassCZM
2009 USGS 30-cm Digital Orthophotography, MassCZM
2014 USGS Color Ortho Imagery via MassGIS
2018 Aerial Imagery TerraMetrics via Google Earth

Note there are no data sources between 1952 and 2000. WHG states "there being significant
uncertainty associated (with) the 1952 shoreline position dataset" (pg 28 of Appendix C). It
appears to the TSB that the short-term erosion rate determined in the 111 study is more likely to
accurately represent the past, current, and future erosion rate than the long-term rate determined
in the 111 study.

The TSB requests the ACE to provide a reason why the short-term data was not considered when
making the determination that the influence of the canal did not extend beyond 10800' downdrift
of the canal jetties, bearing in mind the "significant uncertainty associated (with) the 1952
shoreline position dataset" and that the 1952 data is a critical component for determining the
long-term erosion rate.
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APPENDIX II

Additional questions

Pg 130, section 8.3, Table 8-1. What is the difference between "Project First Cost" and "Fully
Founded Cost"?  Contingencies, cost estimate margin, other?

Pg 131, section 8.3. "Therefore, the cost sharing responsibilities of implementing the
Recommended Plan will be 100% Federal and 0% non-Federal, so long as the project does not
exceed the $12.5 million per project Federal cost limit under Section 111 authority."

What if the cost of the project exceeds $12.5 million? Does the project get scaled back in scope
to stay within the $12.5 million limit? Or, does Sandwich become responsible for any project
cost over $12.5 million?  Or, something else?

“The cost limit includes the Federal cost of studies, design, implementation, and any
participation in future renourishment." Does this mean that if the total project cost is
significantly less than $12.5 million, which may occur if the project is done simultaneously with
canal maintenance dredging, that the balance of funds up to the $12.5 million limit will be
available for future renourishment. For example could this balance of funds be used for putting
future canal maintenance spoils on Town Neck Beach?

What annual inflation rate was used for developing 50 year costs in Table 5-2?
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From: Barry Haskell
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Commentary on Beach Sand From Arlene Ellis, East Sandwich, MA
Date: Friday, March 12, 2021 3:36:52 PM

Hello:

This is in reference to the Sandwich Enterprise articles of February 12
and 26, 2021. These articles delve into the loss of access to the
valuable sand for Sandwich. Taking the jetty out at Town Neck Beach
could be the best solution.

Do we need to continue to depend on the Army Corps of Engineers to dole
out sand and have to buy more sand when the dredged sand continues to
wash out to sea taking more sand with it?

The coast of Cape Cod is eroding, and the loss of our beaches affects
all of the Cape. People love to come to the beaches and then visit local
shops, restaurants, inns, etc. Our local economy is dependent on
attracting these tourism dollars.

The Army Corps of Engineers responds by telling us how difficult it will
be politically. It is complicated and not as simple as it seems, and we
might not get sand for our beaches. Taking the jetty out will give us
back the sand from Scusset Beach.

You have a tough job to do, but so do we if we don't want the burden of
facing the costs of new bridges (Bourne and Sagamore) which will also
require the added expense of on-going maintenance. Modern tankers can
now go around Provincetown Point as they are equipped to do that.

The Army Corps of Engineers are wonderful people. They have much work to
do and don't need this continual "sand" headache.

Thank you for taking the time to consider my comments on this matter.

Regards,

Arlene Ellis

mailto:sandwichprint@verizon.net
mailto:Michael.S.Riccio@usace.army.mil




From: Ellyn Shields
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] town neck
Date: Thursday, March 18, 2021 2:46:57 PM

Hi Michael,

I read your Cape Cod Canal Section 111 Shore Damage Mitigation project. I am writing to you to request
to give all the sand to Town Neck beach in Sandwich!!

Thank you,
Ellyn

mailto:ellyns77@yahoo.com
mailto:Michael.S.Riccio@usace.army.mil


From: Gino Carlucci
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Town Neck Section 111 Report
Date: Friday, March 19, 2021 11:31:40 AM

Dear Mr. Riccio. I am writing to express my support for the recommended beach nourishment
project at Town Neck Beach. The report does an excellent job of documenting the erosion
problems over the years as well as the effectiveness of the proposed solution.  

While the dredging and placement of 388,000 cubic yards of sand and rebuilding the dunes
will restore the beach and should provide immediate relief, it is, as noted in the report, a
temporary solution. Therefore, I especially support the recommendation that efforts to find a
permanent solution continue. Depositing dredge material from the Canal every 7 or so years
may be a significant part of that permanent solution but may not, by itself, be sufficient.  

I very much appreciate your efforts (and that of the Corps of Engineers) to work with the
Town of Sandwich and residents of Town Neck to study the problem and to propose what
appears to be a viable solution. I look forward to additional initiatives toward a permanent
solution. 

Sincerely,

Gino Carlucci
11 Knott Avenue

mailto:gino4634@gmail.com
mailto:Michael.S.Riccio@usace.army.mil


From: Heidi Hawkins
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Cape Cod Canal and Sandwich Beaches comm ent
Date: Friday, March 12, 2021 12:19:00 PM

Hello, I have lived in Sandwich for 23 years and worked for the Town for 12 of those years. I
worked in the Dept of Natural Resources for 10 years. A recurring topic was the starvation of
sand on our beaches. In my time at the Dept we lost a house on Town Neck beach to the sea
and this year 4 homes in March on Salt Marsh Road. My entire time here they told me there
was a government study being done to see if the jetty was the cause of the sand starvation. I
am glad to see that the Army Corp came up with the same conclusion that we had. I applaud
them for approving the dredging of the Bay to deposit sand on our beaches, however, I feel
they missed the mark by not approving an ongoing maintenance plan. Unless they are willing
to take down the jetty extension, which clearly they are not, this will forever remain a
problem. I hope that many people will write in to request this be added, it is crucial to the
infrastructure of our Town and for the private homeowners along our shores.

Thank you

Heidi Hawkins
Sent from my iPhone

mailto:heidihawk13@aol.com
mailto:Michael.S.Riccio@usace.army.mil


From: Jean Schreiber
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Sandwich beaches resident comment
Date: Tuesday, March 30, 2021 8:02:12 PM

Hello, My name is Jean Schreiber. I am writing to you on behalf of my 98 year old mother and my two
sisters. grandparents were some of the very first owner on Springhill Beach. They purchased the land
now known as 111, 109 and 107 Saltmarsh Road in around 1912. They passed it on to my father, who
passed it to my mother, who passed it on to her three daughters. Janet Snell, Carol Simpson and myself
are now owners of the remaining portion of that land at 111, 111A and 111B Saltmarsh Road. My mother
has been going to Springhill Beach every summer since 1945! The stories she could tell you!  The one
that is most amazing to me is how there used to be houses sitting on what is now the beach where water
comes up! You can sometimes still see the fireplace stones on the beach from one of the cottages. When
the erosion started to threaten the cottages after the jetties were built, she and my father's extended
family and friends moved the cottage BY HAND by putting it on rollers and moving the cottage across the
beach and setting it back farther! We have watched year after year as our beautiful beach has eroded
away. I do not claim to understand the workings of government regarding this. All I know is that many of
us private landowners, who have paid increasing taxes year after year for less and less beach have been
gravely affected by this poor decision made years ago. For most of my life I have heard stories of how the
jetties were affecting our beach. Every year it has gotten worse. I would love to know why the government
IS responsible for the erosion to the Town Neck Beaches and is NOT responsible for helping the private
owners who have been affected. We are not wealthy people. My grandparents hung on to this property
when they lost everything else in the depression. My dad worked tirelessly trying to keep up the cottages.
My mom helped him rent them out to be able to afford to pay the taxes each year. My sister and I are all
school teachers. We need help too. I know everyone says that our beach will benefit too. But there is no
guarantee of that. In fact, in seems like the sand that is drifting down is mostly being deposited in the
ocean, making our waters more shallow but doing little to help our dune. My sister, who has the
oceanfront cottage, has a deck that is beginning to hang over the dune. I know I am not telling you
anything you don't already know but I wanted to register our concerns that the private owners on
Springhill Beach are equally in need and equally deserving of assistance. Please add our names to the
list of private owners asking for help. Thank you. Sincerely, Jean Schreiber 904 491-0796

mailto:hoopmama11@yahoo.com
mailto:Michael.S.Riccio@usace.army.mil


From: Jennifer Madden
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Town Neck erosion Section 111 study comment
Date: Friday, April 2, 2021 8:10:19 AM

Dear Mr. Riccio:

I am pleased that the Army Corps has found that the jetties at the Cape Cod canal are responsible for the erosion of
Town Neck beach and has allocated money to start to solve the problem. However I would like to urge more than a
“one and done” solution. The current problem has been decades in the making, and will take decades to resolve.
This $12.5 million is a good start, but if nothing more is done the Army Corps will have not lived up to their
responsibility to solve the problem.

Jennifer Madden
34 Jarves Street
Sandwich MA 02563

mailto:jenniferymadden@gmail.com
mailto:Michael.S.Riccio@usace.army.mil


From: Joan Margeson
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Sandwich MA Beach Renourishment
Date: Saturday, March 20, 2021 8:58:22 AM

Dear Mr. Riccio,

I am a resident of the Town Neck neighborhood in Sandwich, MA.  As a regular beach walker
here, I see the erosion caused by the loss of sand due to the Cape Cod Canal jetties built by the
Army Corps of Engineers.

Because the maintenance of our shoreline is critical to the ongoing viability of my
neighborhood and to the viability of our Sandwich town center, I am writing to urge the Army
Corps of Engineers to speed the replenishment of sand to our shores as soon as possible, and
further, to create a plan to regularly replenish the sand on an ongoing basis which can be
accomplished by taking sand dredged regularly from the Canal and placing it back on
Sandwich beaches rather than dumping it in Cape Cod Bay.

Thank you for your attention to and help with this matter.

Respectfully,

Joan Margeson
30 Chadwell Avenue
Sandwich, MA, 02563

mailto:nosegram@gmail.com
mailto:Michael.S.Riccio@usace.army.mil


From: Laura Wing
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Section 111 report public meeting
Date: Saturday, March 20, 2021 12:00:32 PM
Attachments: Questions on Section 111 Draft report to support comments due April 3 2021.pdf

Hi Mike,

I plan to attend the zoom meeting scheduled for Tuesday night on the Section 111 report.  Thanks so much for
making yourself available for that.
I have attached to this email the contents of an email of questions I have about the report I sent to Bud Dunham and
our Select Board below.  You may be able to address some of them at this meeting.
I strongly support the chosen alternative written up in the report to help mitigate the erosion caused by the canal on
our coastline.  My main concern right now, is the estimates given for the erosion that has occurred and will
occur and how they were derived.

I cannot possibly get these questions in during the meeting and allow others to get their questions in as well, so I
wanted to send them ahead of time in case you could include what you find appropriate in your initial presentation.

I am looking forward to the zoom meeting and your presentation.

Laura Wing

mailto:wintertide60@gmail.com
mailto:Michael.S.Riccio@usace.army.mil



Email sent to Sandwich Selectmen, Town Manager and Director of Natural Resources. 
Subject:  Questions on the ACOE Section 111 Report to support comments due on April 
3rd, 2021. 
 
Hello, 
 
I understand some people in town that are reading this lengthy report want to have an 
opportunity to ask questions to Mike Riccio, and possibly the WHG before they write up 
comments within the 30 day window.  Is it possible to set up a zoom meeting to provide this 
opportunity? 
 
I, for one, have the following questions that I want answers to and it would be better if at all 
possible to have a dialogue rather than asking a question and getting a single response. 
 
First I want to make it perfectly clear that I understand this report has been written under the 
constraints of the Section 111 program, most importantly the $12.5 million cap and it is trying to 
make the most of that program. That said I think the chosen alternative of taking 388,000 cy of 
sand from Scusset and placing it on Town Neck Beach may be the best choice to make. 
 
However,  I also think the damage to our coastline caused by the extension of the jetty is far 
greater than this report implies and I think it would be in our best interest to correct that 
perception moving forward. 
 
So, questions: 
 
The transport of sand, as described in the report, concludes that on average Town Neck Beach 
and Springhill Beach up to the 10,800 ft distance from the canal will lose approx 18,000 cy of 
sand a year for the next 50 years.  This is based on an analysis of the change in the coastline 
from 50 years ago to the present.  


1. Did this take into consideration the amount of sand that has been added to our 
coastline to maintain that shoreline, including the replenishment done in 2016, and the 
replenishments done by private property owners at their expense? 


2. Did this calculation adequately account for the acceleration of erosion seen in the past 
5 years, and expected to persist in the future? 


3. The extension of the canal jetty is going to be with us in the forseeable future. Does 
this calculation take into account an increase in the transport of sand that would be 
available to our coastline due to increased erosion expected west of the canal if the 
extension of the jetty did not exist? 


According to the Section 111 report the sediment transport northwest of the canal is 95,000 to 
115,000 cy/year., ending at the Canal jetty.  54,700 cy of this material stays behind the Canal 
jetty. (page 38 in the report).  







1.  Why isn't the disruption to sediment transport caused by the canal jetty based on the 
54,700 cy of sand stuck behind the jetty used in the calculation of harm caused by the 
jetty, rather than the calculation above based on change in the shoreline of 18,000 cy 
of sand expected to erode over the next 50 years? 


The Section 111 report recommends that all material dredged from the canal, on average 
90,000 cy of sand, every 7 to 10 years should be placed on Town Neck Beach to help maintain 
the Sandwich coastline into the future.  The report claims that this will cover 70% of the 
expected erosion over this time assuming the erosion rate of 18,000 cy of sand is correct. 


1. Does this equation take into account the expected loss of sand transported further 
east onto Springhill Beach etc. . . due to sand washing into the salt marsh at the Old 
Harbor opening, and washed out into the bay depending on the storm surge? 


2. What is the impact to our beaches of depleting our coastline over that 7 to 10 year 
period, of up to 18,000 cubic yds of sand before another big replenishment occurs all 
at once when the canal is dredged? 


Springhill Beach is in trouble now.  We have lost three homes, with several more at risk that lie 
within the 10,800 ft area impacted by the extension of the jetty as shown on the ACOE map. 


1. Does losing homes on Springhill Beach justify putting more sand on the east side of 
the Old Harbor creek opening sooner rather than later? 


Thanks so much for your attention to this long email.  I hope you find time to read it, and if 
possible respond as soon as possible.  The TSB is working on a response to the report, and 
some of these issues will be included in our comments back to the ACOE. 
 
In good faith, and kind regards, 
 
Laura Wing 
President of the Trustees of Sandwich Beaches 
508-282-0532 
wintertide60@gmail.com 
 







Email sent to Sandwich Selectmen, Town Manager and Director of Natural Resources. 
Subject:  Questions on the ACOE Section 111 Report to support comments due on April 
3rd, 2021. 
 
Hello, 
 
I understand some people in town that are reading this lengthy report want to have an 
opportunity to ask questions to Mike Riccio, and possibly the WHG before they write up 
comments within the 30 day window.  Is it possible to set up a zoom meeting to provide this 
opportunity? 
 
I, for one, have the following questions that I want answers to and it would be better if at all 
possible to have a dialogue rather than asking a question and getting a single response. 
 
First I want to make it perfectly clear that I understand this report has been written under the 
constraints of the Section 111 program, most importantly the $12.5 million cap and it is trying to 
make the most of that program. That said I think the chosen alternative of taking 388,000 cy of 
sand from Scusset and placing it on Town Neck Beach may be the best choice to make. 
 
However,  I also think the damage to our coastline caused by the extension of the jetty is far 
greater than this report implies and I think it would be in our best interest to correct that 
perception moving forward. 
 
So, questions: 
 
The transport of sand, as described in the report, concludes that on average Town Neck Beach 
and Springhill Beach up to the 10,800 ft distance from the canal will lose approx 18,000 cy of 
sand a year for the next 50 years.  This is based on an analysis of the change in the coastline 
from 50 years ago to the present.  

1. Did this take into consideration the amount of sand that has been added to our 
coastline to maintain that shoreline, including the replenishment done in 2016, and the 
replenishments done by private property owners at their expense? 

2. Did this calculation adequately account for the acceleration of erosion seen in the past 
5 years, and expected to persist in the future? 

3. The extension of the canal jetty is going to be with us in the forseeable future. Does 
this calculation take into account an increase in the transport of sand that would be 
available to our coastline due to increased erosion expected west of the canal if the 
extension of the jetty did not exist? 

According to the Section 111 report the sediment transport northwest of the canal is 95,000 to 
115,000 cy/year., ending at the Canal jetty.  54,700 cy of this material stays behind the Canal 
jetty. (page 38 in the report).  



1.  Why isn't the disruption to sediment transport caused by the canal jetty based on the 
54,700 cy of sand stuck behind the jetty used in the calculation of harm caused by the 
jetty, rather than the calculation above based on change in the shoreline of 18,000 cy 
of sand expected to erode over the next 50 years? 

The Section 111 report recommends that all material dredged from the canal, on average 
90,000 cy of sand, every 7 to 10 years should be placed on Town Neck Beach to help maintain 
the Sandwich coastline into the future.  The report claims that this will cover 70% of the 
expected erosion over this time assuming the erosion rate of 18,000 cy of sand is correct. 

1. Does this equation take into account the expected loss of sand transported further 
east onto Springhill Beach etc. . . due to sand washing into the salt marsh at the Old 
Harbor opening, and washed out into the bay depending on the storm surge? 

2. What is the impact to our beaches of depleting our coastline over that 7 to 10 year 
period, of up to 18,000 cubic yds of sand before another big replenishment occurs all 
at once when the canal is dredged? 

Springhill Beach is in trouble now.  We have lost three homes, with several more at risk that lie 
within the 10,800 ft area impacted by the extension of the jetty as shown on the ACOE map. 

1. Does losing homes on Springhill Beach justify putting more sand on the east side of 
the Old Harbor creek opening sooner rather than later? 

Thanks so much for your attention to this long email.  I hope you find time to read it, and if 
possible respond as soon as possible.  The TSB is working on a response to the report, and 
some of these issues will be included in our comments back to the ACOE. 
 
In good faith, and kind regards, 
 
Laura Wing 
President of the Trustees of Sandwich Beaches 
508-282-0532 
wintertide60@gmail.com 
 



From: Laura Wing
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Comments on Section 111 Sandwich Shore Damage Report - by TSB
Date: Thursday, April 1, 2021 4:31:19 PM
Attachments: Trustees of Sandwich Beaches - Comments on ACOE Section 111 Study - Final.pdf

Hello Mike,

I have our comments on the Section 111 Shore Damage Mitigation Report for Cape Cod Canal & Sandwich Beaches
attached to the email.

Please let me know when you receive it and if you have any questions I can answer let me know.

In good faith and kind regards,

Laura Wing
Trustees of Sandwich Beaches
60 Salt Marsh Rd.
East Sandwich, Ma 02537
wintertide60@gmail.com

mailto:wintertide60@gmail.com
mailto:Michael.S.Riccio@usace.army.mil
mailto:wintertide60@gmail.com



Trustees of Sandwich Beaches
Comments on ACOE Section 111 Sandwich Shore Damage Report


Trustees of Sandwich Beaches
60 Salt Marsh Rd
East Sandwich, Ma 02537
508-282-0532
wintertide60@gmail.com


1 April 2021


Attn: Michael Riccio
U.S. Army Corps of Engineers
New England District
696 Virginia Road
Concord, MA 01742-2751    Via E-Mail: Michael.S.Ricco@usace.army.mil


Re:  Trustees of Sandwich Beaches comments on Section 111 Shore Damage Mitigation Report
for Cape Cod Canal & Sandwich Beaches.


Dear Mr. Riccio;


The Trustees of Sandwich Beaches (TSB) are submitting these comments related to the Section
111 Shore Damage MItigation Study for the Cape Cod Canal and Sandwich Beaches.


The TSB is a registered 501(c)(3) non-profit organization composed primarily of Sandwich
residents, but also includes other parties interested in mitigation of beach erosion along the
Sandwich coastline.  Our purpose and mission is to promote the restoration of Sandwich’s
beaches, dunes, waterways and salt marshes, and to protect them from further damage.  Our goal
is to preserve the natural beauty of the entire Sandwich shoreline and its historic town districts
and boardwalk; to mitigate and prevent coastal flooding while promoting a balance of public
access to the beaches and the conservation of their natural habitat.  We seek to ensure the
long-term stabilization of Sandwich’s coastal resources, so they can be enjoyed for generations to
come.


Some of us own property on Town Neck Beach, or Springhill Hill Beach, but most of us do not.
We have all been very concerned about the accelerated coastline erosion occurring over the past
10 years. We were also all aware of aerial photographs of the Sandwich coastline that obviously
shows a large buildup of sand behind the longest northern canal jetty and an obvious
sand-starved beach on the south eastern side of the same canal that extends well past Town Neck
beach, onto a substantial portion of Springhill Hill beach and beyond. Even damaging the Sandy
Neck Beach and dunes in Barnstable.


We were also aware that the town had submitted a request for a Section 111 study to be
completed by the Army Corp of Engineers in March of 2006 and wanted our voices heard in the
larger community to stress the urgency of getting help with funding erosion mitigation as soon as
possible if the canal jetties were found to be a significant cause of the erosion.  We were also
frustrated with the disposal of the O&M maintenance dredged material from the canal into Cape
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Cod Bay or sold off to other projects with funding available including Boston Harbor, rather than
placed on our sand-starved beaches.  We have all felt that the dredged sand would have
‘naturally’ flowed to the Sandwich coastline, but for the disruption caused by the Cape Cod
Canal, and more specifically by the jetties that jut far out into the sea.


On the plus side, we are relieved to finally see the completion of the Section 111 Shore Damage
Mitigation Study and strongly support the primary recommendation made in the report to place
388,000 cubic yards of sand on Town Neck Beach, taken from Scusset beach as outlined.  We
also strongly support the additional requests made by our town government and suggested in the
Section 111 study that we still need a long-term solution that can at least partially resolve the
need for on-going maintenance. The most obvious partial solution to us and our town
government is the re-use of the dredged material from the canal on our beaches rather than being
dumped in Cape Cod Bay, as has been done in the past.


On the minus side, we find the calculations given in this report for estimated future erosion rates
for both Town Neck Beach and Springhill Beach to be unrealistically-low, inconsistent with
previous statements made by the WHG, and unconvincing., These concerns do not have to be
resolved for the project to proceed as described above. However we strongly encourage our
analysis to be seriously considered and modifications made to the Section 111 report where
appropriate.


One of our members, an Engineering Consultant, did a deep dive into the 111 report’s analysis of
past and future erosion rates, using data provided in the report. The findings, concerns, and
requests for additional information on this important issue are presented in Appendix 1 of this
letter. The TSB fully supports this report and hopes that the ACE and WHG reconsider the use of
the 1952 dataset for determining the long-term historic erosion rate, the partial use of the 1952
dataset for calculating the sand budget at TNB, and the use of the 1952 dataset for predicting the
future erosion rates from TNB and SHB.


Following are a few additional comments the TSB has identified related to the Section 111 study
that we want to bring to your attention during what we are finding to be a short comment period
for such a large, technically challenging report for most audiences.


● We would have appreciated more information on installing a Permanent Bypass system,
even if it resulted in having to share the cost of the system, and an initial placement of
sand with the town of Sandwich.


● We do not think the future erosion rate estimates given in this report are realistic because
they are based on the long term erosion rates of the past rather than the shorter term rates
of the present. We think the town of Sandwich and the Army Corp of Engineers needs a
realistic estimate of future erosion rates to allow for planning to preserve the barrier dune,
salt marsh, the historic downtown area and the beachfront and salt marsh facing
properties.
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● We are concerned about what will happen to Springhill Beach in the short term.  The
report states that the Old Harbor inlet is approximately in the middle of the coastal area
most impacted by the canal jetties. We are now losing homes on Springhill beach with
several more at risk. The placement of 388,000 cubic yards of sand on Town Neck Beach
benefits the western half of the impacted coastline in the short and long term, but not the
eastern half of the impacted area, including Springhill beach and beyond in the short
term. We understand the eastern half of the impacted area is outside the scope of the
Section 111 report due to the financial constraints of this program, but storms breaching
this sand-starved area still pose a significant risk to the barrier dune, salt marsh, historic
downtown, and many beachfront and saltmarsh facing property owners.


● The TSB has some questions concerning the 111 Report which are shown in Appendix 2
of this letter.  The TSB would appreciate answers to these questions


The Trustees of Sandwich Beaches appreciates the exemplary efforts of our town government,
with a special thank-you to our Town Manager, Bud Dunham and the efforts of all those
involved in the Army Corp of Engineers, most recently Mike Riccio, for keeping this project
alive for so long and under challenging circumstances. We recognize and appreciate the
enormous expense associated with placing 388,000 cy of sand on the permitted template of Town
Neck Beach. We trust that all this time and effort by so many people will begin the restoration of
our barrier dune and public beach.. This is vital for the protection of the great salt marsh and the
many homes on Town Neck beach..  We also hope our town will receive future dredged material
from the canal in whatever way can be worked out. Thank-you for providing an extended coastal
future and your patience and understanding during the entire process.


In good faith, and kind regards,


Sincerely,


Laura Wing


President of the Trustees of Sandwich Beaches
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TSB's Concerns of 111 Report Underestimating Erosion Loss from Town Neck
and Spring Hill Beaches


Rev 1, March 29, 2021


Summary: The Trustees of Sandwich Beaches (TSB) is concerned that the Army Corps of
Engineers' (ACE) 111 report is based on unrealistically-low, predicted future erosion rates from
Town Neck Beach (TNB) and Spring Hill Beach (SHB). If this is true, then Section 8.6,
"Additional Recommendations" of the main report, gives a misleading indication of the
magnitude of the problem of maintaining these barrier beaches in the future.


111 Main Report. The main report provides three predictions of the future erosion rate of TNB
and SHB.


Prediction 1. Prediction 1 is based on future erosion from TNB and SHB of 900,000 CY over
the next 50 years, or 18,000 CY/Yr. Per pg 19 of the main report "Shoreline positions for each
of the available dates between the period of 1952 and 2018 were developed and changes in
shoreline position were evaluated along a series of 139 shore-perpendicular transects spaced at
100-foot intervals along 3.2 miles of the shoreline moving eastward from the Canal. At each
shoreline change transect, distances of shoreline movement and annual rates of change were
determined. Data from 1952 to 2018 was used to compute long-term rates of shoreline change
while data from 2000 to 2018 was used to compute short-term rates of shoreline change." Figure
2.6 on pg 21 clearly shows that the short-term erosion rate (since 2000) is significantly higher
than the long-term rate (since 1968) on both TNB (starting around transit 31) and SHB. The
TSB could not find any prediction of the future erosion from TNB and SHB over the next 50
years based on the short-term erosion rate. Clearly it would be much higher than 900,000 CY.
The TSB requests that the ACE determine the predicted future erosion from TNB and SHB over
the next 50 years based on the short-term erosion rate.


Prediction 2. Prediction 2 is based on alternative 1A. Per pg 103 of the main report "Placed
sediment will eventually erode off Town Neck Beach without additional sand input. It is
anticipated that the placement of 388,000 cy of sand will take approximately nine years to reach
a point at which the beach fill is reduced to 70% of the original design. At this point, an
additional 279,000 cubic yards of material will need to be placed on the beach for the project to
continue performing as intended." 279,000 CY divided by 9 gives an erosion rate just from the
re-nourished area of TNB of 31,000 CY/Yr, a 72% higher erosion rate than that of prediction 1,
while focused on a much shorter section of the shoreline than that of prediction 1.


The TSB understands that this erosion rate is based on WHG's modeling using the
Pelnard-Considere method. However, WHG states on pg 66 of Appendix C, "All results include
a background erosion rate corresponding to -1.1 ft/year, which corresponds to the long-term rate
of erosion". The TSB believes this relatively low background erosion rate does not represent the
current situation and that utilizing the short-term erosion rate based on 2000 - 2018 data would
be more appropriate. The TSB requests that the Pelnard-Considere analysis be redone utilizing
a background erosion rate corresponding to the short-term rate of erosion. The objective would
be to develop a revised Fig 37 (pg 67 of Appendix C) to predict the performance of alternative
1A based on the short-term erosion rate as the background erosion rate.
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Prediction 3. Prediction 3 is based on the WHG's Sediment Budget calculations and is shown in
Fig. 2-23 on pg 38 of the main report as 38,500 CY/Yr. This number comes from pg 28 of
Appendix C (the WHG Report) which follows:


"For Town Neck Beach, the volume loss estimate calculated using cross-shore profiles described
in Chapter 2 was utilized to estimate volumetric change rates. Utilizing the cross-shore profiles,
a change rate of approximately -10,000 cy/year was calculated. However, the cross-shore
analysis utilized for the rough estimate determined in Chapter 2 did not extend to the depth of
closure, likely causing an underestimation of the volumetric change. In addition, the shoreline
change analysis conducted as part of this study included four shoreline position datasets from
2000-2018, and only one from prior to 2000 (1952). This value must be considered with
considerable uncertainty, as the conditions at Town Neck Beach have likely changed drastically
from the historical period (prior to 2000), as well as there being significant uncertainty
associated (with) the 1952 shoreline position dataset. As such, an additional data set was
considered in evaluating the volumetric rate of change on Town Neck Beach to verify the volume
change in the Town Neck Beach cell. The Provincetown Center for Coastal Studies prepared a
report (1980) summarizing an applied science study carried out for the Towns of Sandwich and
Barnstable. As part of that study, a shoreline position change analysis was conducted. That study,
which assessed shoreline positions in 1957 and 1972 found a volumetric rate of change of
approximately -67,000 cubic yards per year out to a depth of -18 feet Mean Low Water. This
value is significantly different than that calculated using the shoreline change analysis presented
in Chapter 2, most likely due to the uncertainty with the 1952 information and the limited
shoreline profile information (only going seaward to a depth of -5 feet NAVD88). Due to these
uncertainties it was decided to average the two rates of change, and as such the volumetric rate of
change for Town Neck Beach for the purposes of the sediment budget is 38,500 cy/year
(Δ𝑽TN)."
.
Considering "the conditions at Town Neck Beach have likely changed drastically from the
historical period (prior to 2000), as well as there being significant uncertainty associated (with)
the 1952 shoreline position dataset", the TSB questions whether the volume loss estimate
calculated using cross-shore profiles described in Chapter 2 should have had equal weighting to
the 1980 Provincetown Center for Coastal Studies report value or 67,000 CY/Yr.


Kirk Bosna of Woods Hole Group stated in the past when proposing adding 400,000 CY of sand
to TNB, that it was anticipated that this sand would be washed away within 5-7 years. If it is
gone after 6 years, the annual erosion rate is the same 67,000 CY/Yr stated in the Provincetown
Center for Coastal Studies report.


TSB Analysis of Erosion Rate at TNB. The TSB analyzed the erosion rate from TNB based on
the loss of sand from the Jan, 2016 re-nourishment of a portion of TNB. In early Jan, 2016
120,000 CY of sand dredged from the canal was placed on a template approximately 1400' long
on TNB. There is a small amount of this sand still present near the Sandwich Boardwalk going
over the dune. However, the erosion at the western end of the template at 103 Wood Ave is
substantially beyond the original dune line prior to this re-nourishment. Taking the net effect on
both ends of the template into account, the TSB believes it is fair to say that approximately
120,000 CY of sand has been lost from this area of TNB since the re-nourishment.
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The template for the Jan, 2016 re-nourishment was only approximately 1400' long. It's obvious
that if the template had extended for a greater length, more than 120,000 CY of sand would have
eroded away. The Google Earth ruler function was used to determine the length of each of the
following four segments of TNB.


Segment Location length, ft
1 Groin near Drunken Seal to large groin near Dillingham Ave 1476
2 Large groin near Dillingham Ave to 103 Wood Ave 943
3 Template (103 Wood Ave to 200' to the east of the boardwalk) 1400
4 200' east of the boardwalk to the West Jetty of Old Harbor Inlet 1457


Total 5274


The shoreline erosion rate along TNB over the last 18 years is shown in Fig 2-5 on pg 20 of the
main report. This shows that the erosion rate in segments 2 and 3 are similar. The erosion rate
for segment 1 is lower and that for segment 4 is higher than those for segments 2 and 3. The
length of segments 1 and 4 are similar. The TSB considers it reasonable to assume that the
"overage" for segment 4 compared to segments 2 and 3 is similar to the "underage" of segment 1
compared to segments 2 and 3. If so, the average erosion rate for TNB along these 4 segments is
about that of the template area (segment 3). The length of the template area is 26.5% of
segments 1 through 4. Thus, the sand that would have been lost from the Jan, 2016
re-nourishment if the template had included all four segments is 120,000 CY/0.265 or 452,800
CY. The sixth winter season since the Jan, 2016 re-nourishment is just about over. Dividing
452,800 CY by 6 seasons gives an annual erosion rate from TNB for the template proposed in
Alternative 1A of the 111 report of 75,500 CY/Yr.


Why is the future erosion rate on TNB and SHB important? Section 8.6, "Additional
Recommendations" states that the spoils from dredging the canal "would still provide substantial
relief in the form of supplemental beach nourishment; conceptually offsetting erosion by 70%."
This implies that maintaining TNB in the future is relatively easy and that most of the
re-nourishment that would be required in the future could be supplied by canal dredging spoils.
If the actual future erosion rate from TNB is 75,000 CY/Yr, then the canal dredging spoils would
only provide 17% of the sand needed to maintain TNB. Significant additional sand and
significant additional cost would be required to maintain TNB as a barrier beach.


The TSB requests an explanation from the ACE and the WHG as to why the WHG is predicting
for the 111 report an erosion rate that is less than half of what it has told Sandwich in the
relatively recent past. The TSB also requests of the ACE and WHG a critique of the analysis
presented above resulting in an erosion rate of 75,500 CY/Yr from the Alternative 1A template
area.


Erosion Rate on Spring Hill Beach. Per pg 23 of the main report "The erosional trend continues
to approximately Transect 108, or 10,800 feet downdrift of the Canal, where erosion rates level
off and the shoreline is increasingly stable. This distance of 10,800 feet was selected as a
reasonable estimated extent of influence that the Canal has on downdrift erosion. In other words,
the disruption to natural sediment transport attributable to the Canal and its structures was
estimated to extend approximately 10,800 feet downdrift of the Canal".
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Fig 2-6 on page 21 shows the long-term and short-term (since 2000) erosion rates based on
transect analysis from the canal to 13900' down drift of the canal. While the long-term erosion
rate appears to be close to zero around 10800' downdrift of the canal, the short-term erosion rate
ranges from 2 to 5 ft/year from 10800' downdrift to 13900' downdrift where the graph data ends.
This rate of erosion beyond 10800' is significant. The TSB believes that by utilizing the
long-term erosion rate and ignoring the short-term erosion rate the ACE reached an unrealistic
conclusion about the extent of erosion beyond 10800' down drift of the canal jetties.


Does the ACE have short-term transect data for beyond 13900' down drift of the canal jetties? If
so, please add it to the 111 report.


The following table is from pg 9 of Appendix C:


Table 1. Data Sources for Shoreline Change Analysis


Year Source
1952 MassCZM shoreline from U.S. Coast and Geodetic Survey
2000 USGS LiDAR, MassCZM
2009 USGS 30-cm Digital Orthophotography, MassCZM
2014 USGS Color Ortho Imagery via MassGIS
2018 Aerial Imagery TerraMetrics via Google Earth


Note there are no data sources between 1952 and 2000. WHG states "there being significant
uncertainty associated (with) the 1952 shoreline position dataset" (pg 28 of Appendix C). It
appears to the TSB that the short-term erosion rate determined in the 111 study is more likely to
accurately represent the past, current, and future erosion rate than the long-term rate determined
in the 111 study.


The TSB requests the ACE to provide a reason why the short-term data was not considered when
making the determination that the influence of the canal did not extend beyond 10800' downdrift
of the canal jetties, bearing in mind the "significant uncertainty associated (with) the 1952
shoreline position dataset" and that the 1952 data is a critical component for determining the
long-term erosion rate.
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APPENDIX II


Additional questions


Pg 130, section 8.3, Table 8-1. What is the difference between "Project First Cost" and "Fully
Founded Cost"?  Contingencies, cost estimate margin, other?


Pg 131, section 8.3. "Therefore, the cost sharing responsibilities of implementing the
Recommended Plan will be 100% Federal and 0% non-Federal, so long as the project does not
exceed the $12.5 million per project Federal cost limit under Section 111 authority."


What if the cost of the project exceeds $12.5 million? Does the project get scaled back in scope
to stay within the $12.5 million limit? Or, does Sandwich become responsible for any project
cost over $12.5 million?  Or, something else?


“The cost limit includes the Federal cost of studies, design, implementation, and any
participation in future renourishment." Does this mean that if the total project cost is
significantly less than $12.5 million, which may occur if the project is done simultaneously with
canal maintenance dredging, that the balance of funds up to the $12.5 million limit will be
available for future renourishment. For example could this balance of funds be used for putting
future canal maintenance spoils on Town Neck Beach?


What annual inflation rate was used for developing 50 year costs in Table 5-2?
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Trustees of Sandwich Beaches
60 Salt Marsh Rd
East Sandwich, Ma 02537
508-282-0532
wintertide60@gmail.com

1 April 2021

Attn: Michael Riccio
U.S. Army Corps of Engineers
New England District
696 Virginia Road
Concord, MA 01742-2751    Via E-Mail: Michael.S.Ricco@usace.army.mil

Re:  Trustees of Sandwich Beaches comments on Section 111 Shore Damage Mitigation Report
for Cape Cod Canal & Sandwich Beaches.

Dear Mr. Riccio;

The Trustees of Sandwich Beaches (TSB) are submitting these comments related to the Section
111 Shore Damage MItigation Study for the Cape Cod Canal and Sandwich Beaches.

The TSB is a registered 501(c)(3) non-profit organization composed primarily of Sandwich
residents, but also includes other parties interested in mitigation of beach erosion along the
Sandwich coastline.  Our purpose and mission is to promote the restoration of Sandwich’s
beaches, dunes, waterways and salt marshes, and to protect them from further damage.  Our goal
is to preserve the natural beauty of the entire Sandwich shoreline and its historic town districts
and boardwalk; to mitigate and prevent coastal flooding while promoting a balance of public
access to the beaches and the conservation of their natural habitat.  We seek to ensure the
long-term stabilization of Sandwich’s coastal resources, so they can be enjoyed for generations to
come.

Some of us own property on Town Neck Beach, or Springhill Hill Beach, but most of us do not.
We have all been very concerned about the accelerated coastline erosion occurring over the past
10 years. We were also all aware of aerial photographs of the Sandwich coastline that obviously
shows a large buildup of sand behind the longest northern canal jetty and an obvious
sand-starved beach on the south eastern side of the same canal that extends well past Town Neck
beach, onto a substantial portion of Springhill Hill beach and beyond. Even damaging the Sandy
Neck Beach and dunes in Barnstable.

We were also aware that the town had submitted a request for a Section 111 study to be
completed by the Army Corp of Engineers in March of 2006 and wanted our voices heard in the
larger community to stress the urgency of getting help with funding erosion mitigation as soon as
possible if the canal jetties were found to be a significant cause of the erosion.  We were also
frustrated with the disposal of the O&M maintenance dredged material from the canal into Cape
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Cod Bay or sold off to other projects with funding available including Boston Harbor, rather than
placed on our sand-starved beaches.  We have all felt that the dredged sand would have
‘naturally’ flowed to the Sandwich coastline, but for the disruption caused by the Cape Cod
Canal, and more specifically by the jetties that jut far out into the sea.

On the plus side, we are relieved to finally see the completion of the Section 111 Shore Damage
Mitigation Study and strongly support the primary recommendation made in the report to place
388,000 cubic yards of sand on Town Neck Beach, taken from Scusset beach as outlined.  We
also strongly support the additional requests made by our town government and suggested in the
Section 111 study that we still need a long-term solution that can at least partially resolve the
need for on-going maintenance. The most obvious partial solution to us and our town
government is the re-use of the dredged material from the canal on our beaches rather than being
dumped in Cape Cod Bay, as has been done in the past.

On the minus side, we find the calculations given in this report for estimated future erosion rates
for both Town Neck Beach and Springhill Beach to be unrealistically-low, inconsistent with
previous statements made by the WHG, and unconvincing., These concerns do not have to be
resolved for the project to proceed as described above. However we strongly encourage our
analysis to be seriously considered and modifications made to the Section 111 report where
appropriate.

One of our members, an Engineering Consultant, did a deep dive into the 111 report’s analysis of
past and future erosion rates, using data provided in the report. The findings, concerns, and
requests for additional information on this important issue are presented in Appendix 1 of this
letter. The TSB fully supports this report and hopes that the ACE and WHG reconsider the use of
the 1952 dataset for determining the long-term historic erosion rate, the partial use of the 1952
dataset for calculating the sand budget at TNB, and the use of the 1952 dataset for predicting the
future erosion rates from TNB and SHB.

Following are a few additional comments the TSB has identified related to the Section 111 study
that we want to bring to your attention during what we are finding to be a short comment period
for such a large, technically challenging report for most audiences.

● We would have appreciated more information on installing a Permanent Bypass system,
even if it resulted in having to share the cost of the system, and an initial placement of
sand with the town of Sandwich.

● We do not think the future erosion rate estimates given in this report are realistic because
they are based on the long term erosion rates of the past rather than the shorter term rates
of the present. We think the town of Sandwich and the Army Corp of Engineers needs a
realistic estimate of future erosion rates to allow for planning to preserve the barrier dune,
salt marsh, the historic downtown area and the beachfront and salt marsh facing
properties.
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● We are concerned about what will happen to Springhill Beach in the short term.  The
report states that the Old Harbor inlet is approximately in the middle of the coastal area
most impacted by the canal jetties. We are now losing homes on Springhill beach with
several more at risk. The placement of 388,000 cubic yards of sand on Town Neck Beach
benefits the western half of the impacted coastline in the short and long term, but not the
eastern half of the impacted area, including Springhill beach and beyond in the short
term. We understand the eastern half of the impacted area is outside the scope of the
Section 111 report due to the financial constraints of this program, but storms breaching
this sand-starved area still pose a significant risk to the barrier dune, salt marsh, historic
downtown, and many beachfront and saltmarsh facing property owners.

● The TSB has some questions concerning the 111 Report which are shown in Appendix 2
of this letter.  The TSB would appreciate answers to these questions

The Trustees of Sandwich Beaches appreciates the exemplary efforts of our town government,
with a special thank-you to our Town Manager, Bud Dunham and the efforts of all those
involved in the Army Corp of Engineers, most recently Mike Riccio, for keeping this project
alive for so long and under challenging circumstances. We recognize and appreciate the
enormous expense associated with placing 388,000 cy of sand on the permitted template of Town
Neck Beach. We trust that all this time and effort by so many people will begin the restoration of
our barrier dune and public beach.. This is vital for the protection of the great salt marsh and the
many homes on Town Neck beach..  We also hope our town will receive future dredged material
from the canal in whatever way can be worked out. Thank-you for providing an extended coastal
future and your patience and understanding during the entire process.

In good faith, and kind regards,

Sincerely,

Laura Wing

President of the Trustees of Sandwich Beaches
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TSB's Concerns of 111 Report Underestimating Erosion Loss from Town Neck
and Spring Hill Beaches

Rev 1, March 29, 2021

Summary: The Trustees of Sandwich Beaches (TSB) is concerned that the Army Corps of
Engineers' (ACE) 111 report is based on unrealistically-low, predicted future erosion rates from
Town Neck Beach (TNB) and Spring Hill Beach (SHB). If this is true, then Section 8.6,
"Additional Recommendations" of the main report, gives a misleading indication of the
magnitude of the problem of maintaining these barrier beaches in the future.

111 Main Report. The main report provides three predictions of the future erosion rate of TNB
and SHB.

Prediction 1. Prediction 1 is based on future erosion from TNB and SHB of 900,000 CY over
the next 50 years, or 18,000 CY/Yr. Per pg 19 of the main report "Shoreline positions for each
of the available dates between the period of 1952 and 2018 were developed and changes in
shoreline position were evaluated along a series of 139 shore-perpendicular transects spaced at
100-foot intervals along 3.2 miles of the shoreline moving eastward from the Canal. At each
shoreline change transect, distances of shoreline movement and annual rates of change were
determined. Data from 1952 to 2018 was used to compute long-term rates of shoreline change
while data from 2000 to 2018 was used to compute short-term rates of shoreline change." Figure
2.6 on pg 21 clearly shows that the short-term erosion rate (since 2000) is significantly higher
than the long-term rate (since 1968) on both TNB (starting around transit 31) and SHB. The
TSB could not find any prediction of the future erosion from TNB and SHB over the next 50
years based on the short-term erosion rate. Clearly it would be much higher than 900,000 CY.
The TSB requests that the ACE determine the predicted future erosion from TNB and SHB over
the next 50 years based on the short-term erosion rate.

Prediction 2. Prediction 2 is based on alternative 1A. Per pg 103 of the main report "Placed
sediment will eventually erode off Town Neck Beach without additional sand input. It is
anticipated that the placement of 388,000 cy of sand will take approximately nine years to reach
a point at which the beach fill is reduced to 70% of the original design. At this point, an
additional 279,000 cubic yards of material will need to be placed on the beach for the project to
continue performing as intended." 279,000 CY divided by 9 gives an erosion rate just from the
re-nourished area of TNB of 31,000 CY/Yr, a 72% higher erosion rate than that of prediction 1,
while focused on a much shorter section of the shoreline than that of prediction 1.

The TSB understands that this erosion rate is based on WHG's modeling using the
Pelnard-Considere method. However, WHG states on pg 66 of Appendix C, "All results include
a background erosion rate corresponding to -1.1 ft/year, which corresponds to the long-term rate
of erosion". The TSB believes this relatively low background erosion rate does not represent the
current situation and that utilizing the short-term erosion rate based on 2000 - 2018 data would
be more appropriate. The TSB requests that the Pelnard-Considere analysis be redone utilizing
a background erosion rate corresponding to the short-term rate of erosion. The objective would
be to develop a revised Fig 37 (pg 67 of Appendix C) to predict the performance of alternative
1A based on the short-term erosion rate as the background erosion rate.
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Prediction 3. Prediction 3 is based on the WHG's Sediment Budget calculations and is shown in
Fig. 2-23 on pg 38 of the main report as 38,500 CY/Yr. This number comes from pg 28 of
Appendix C (the WHG Report) which follows:

"For Town Neck Beach, the volume loss estimate calculated using cross-shore profiles described
in Chapter 2 was utilized to estimate volumetric change rates. Utilizing the cross-shore profiles,
a change rate of approximately -10,000 cy/year was calculated. However, the cross-shore
analysis utilized for the rough estimate determined in Chapter 2 did not extend to the depth of
closure, likely causing an underestimation of the volumetric change. In addition, the shoreline
change analysis conducted as part of this study included four shoreline position datasets from
2000-2018, and only one from prior to 2000 (1952). This value must be considered with
considerable uncertainty, as the conditions at Town Neck Beach have likely changed drastically
from the historical period (prior to 2000), as well as there being significant uncertainty
associated (with) the 1952 shoreline position dataset. As such, an additional data set was
considered in evaluating the volumetric rate of change on Town Neck Beach to verify the volume
change in the Town Neck Beach cell. The Provincetown Center for Coastal Studies prepared a
report (1980) summarizing an applied science study carried out for the Towns of Sandwich and
Barnstable. As part of that study, a shoreline position change analysis was conducted. That study,
which assessed shoreline positions in 1957 and 1972 found a volumetric rate of change of
approximately -67,000 cubic yards per year out to a depth of -18 feet Mean Low Water. This
value is significantly different than that calculated using the shoreline change analysis presented
in Chapter 2, most likely due to the uncertainty with the 1952 information and the limited
shoreline profile information (only going seaward to a depth of -5 feet NAVD88). Due to these
uncertainties it was decided to average the two rates of change, and as such the volumetric rate of
change for Town Neck Beach for the purposes of the sediment budget is 38,500 cy/year
(Δ𝑽TN)."
.
Considering "the conditions at Town Neck Beach have likely changed drastically from the
historical period (prior to 2000), as well as there being significant uncertainty associated (with)
the 1952 shoreline position dataset", the TSB questions whether the volume loss estimate
calculated using cross-shore profiles described in Chapter 2 should have had equal weighting to
the 1980 Provincetown Center for Coastal Studies report value or 67,000 CY/Yr.

Kirk Bosna of Woods Hole Group stated in the past when proposing adding 400,000 CY of sand
to TNB, that it was anticipated that this sand would be washed away within 5-7 years. If it is
gone after 6 years, the annual erosion rate is the same 67,000 CY/Yr stated in the Provincetown
Center for Coastal Studies report.

TSB Analysis of Erosion Rate at TNB. The TSB analyzed the erosion rate from TNB based on
the loss of sand from the Jan, 2016 re-nourishment of a portion of TNB. In early Jan, 2016
120,000 CY of sand dredged from the canal was placed on a template approximately 1400' long
on TNB. There is a small amount of this sand still present near the Sandwich Boardwalk going
over the dune. However, the erosion at the western end of the template at 103 Wood Ave is
substantially beyond the original dune line prior to this re-nourishment. Taking the net effect on
both ends of the template into account, the TSB believes it is fair to say that approximately
120,000 CY of sand has been lost from this area of TNB since the re-nourishment.
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The template for the Jan, 2016 re-nourishment was only approximately 1400' long. It's obvious
that if the template had extended for a greater length, more than 120,000 CY of sand would have
eroded away. The Google Earth ruler function was used to determine the length of each of the
following four segments of TNB.

Segment Location length, ft
1 Groin near Drunken Seal to large groin near Dillingham Ave 1476
2 Large groin near Dillingham Ave to 103 Wood Ave 943
3 Template (103 Wood Ave to 200' to the east of the boardwalk) 1400
4 200' east of the boardwalk to the West Jetty of Old Harbor Inlet 1457

Total 5274

The shoreline erosion rate along TNB over the last 18 years is shown in Fig 2-5 on pg 20 of the
main report. This shows that the erosion rate in segments 2 and 3 are similar. The erosion rate
for segment 1 is lower and that for segment 4 is higher than those for segments 2 and 3. The
length of segments 1 and 4 are similar. The TSB considers it reasonable to assume that the
"overage" for segment 4 compared to segments 2 and 3 is similar to the "underage" of segment 1
compared to segments 2 and 3. If so, the average erosion rate for TNB along these 4 segments is
about that of the template area (segment 3). The length of the template area is 26.5% of
segments 1 through 4. Thus, the sand that would have been lost from the Jan, 2016
re-nourishment if the template had included all four segments is 120,000 CY/0.265 or 452,800
CY. The sixth winter season since the Jan, 2016 re-nourishment is just about over. Dividing
452,800 CY by 6 seasons gives an annual erosion rate from TNB for the template proposed in
Alternative 1A of the 111 report of 75,500 CY/Yr.

Why is the future erosion rate on TNB and SHB important? Section 8.6, "Additional
Recommendations" states that the spoils from dredging the canal "would still provide substantial
relief in the form of supplemental beach nourishment; conceptually offsetting erosion by 70%."
This implies that maintaining TNB in the future is relatively easy and that most of the
re-nourishment that would be required in the future could be supplied by canal dredging spoils.
If the actual future erosion rate from TNB is 75,000 CY/Yr, then the canal dredging spoils would
only provide 17% of the sand needed to maintain TNB. Significant additional sand and
significant additional cost would be required to maintain TNB as a barrier beach.

The TSB requests an explanation from the ACE and the WHG as to why the WHG is predicting
for the 111 report an erosion rate that is less than half of what it has told Sandwich in the
relatively recent past. The TSB also requests of the ACE and WHG a critique of the analysis
presented above resulting in an erosion rate of 75,500 CY/Yr from the Alternative 1A template
area.

Erosion Rate on Spring Hill Beach. Per pg 23 of the main report "The erosional trend continues
to approximately Transect 108, or 10,800 feet downdrift of the Canal, where erosion rates level
off and the shoreline is increasingly stable. This distance of 10,800 feet was selected as a
reasonable estimated extent of influence that the Canal has on downdrift erosion. In other words,
the disruption to natural sediment transport attributable to the Canal and its structures was
estimated to extend approximately 10,800 feet downdrift of the Canal".
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Trustees of Sandwich Beaches
Comments on ACOE Section 111 Sandwich Shore Damage Report

Fig 2-6 on page 21 shows the long-term and short-term (since 2000) erosion rates based on
transect analysis from the canal to 13900' down drift of the canal. While the long-term erosion
rate appears to be close to zero around 10800' downdrift of the canal, the short-term erosion rate
ranges from 2 to 5 ft/year from 10800' downdrift to 13900' downdrift where the graph data ends.
This rate of erosion beyond 10800' is significant. The TSB believes that by utilizing the
long-term erosion rate and ignoring the short-term erosion rate the ACE reached an unrealistic
conclusion about the extent of erosion beyond 10800' down drift of the canal jetties.

Does the ACE have short-term transect data for beyond 13900' down drift of the canal jetties? If
so, please add it to the 111 report.

The following table is from pg 9 of Appendix C:

Table 1. Data Sources for Shoreline Change Analysis

Year Source
1952 MassCZM shoreline from U.S. Coast and Geodetic Survey
2000 USGS LiDAR, MassCZM
2009 USGS 30-cm Digital Orthophotography, MassCZM
2014 USGS Color Ortho Imagery via MassGIS
2018 Aerial Imagery TerraMetrics via Google Earth

Note there are no data sources between 1952 and 2000. WHG states "there being significant
uncertainty associated (with) the 1952 shoreline position dataset" (pg 28 of Appendix C). It
appears to the TSB that the short-term erosion rate determined in the 111 study is more likely to
accurately represent the past, current, and future erosion rate than the long-term rate determined
in the 111 study.

The TSB requests the ACE to provide a reason why the short-term data was not considered when
making the determination that the influence of the canal did not extend beyond 10800' downdrift
of the canal jetties, bearing in mind the "significant uncertainty associated (with) the 1952
shoreline position dataset" and that the 1952 data is a critical component for determining the
long-term erosion rate.
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Trustees of Sandwich Beaches
Comments on ACOE Section 111 Sandwich Shore Damage Report

APPENDIX II

Additional questions

Pg 130, section 8.3, Table 8-1. What is the difference between "Project First Cost" and "Fully
Founded Cost"?  Contingencies, cost estimate margin, other?

Pg 131, section 8.3. "Therefore, the cost sharing responsibilities of implementing the
Recommended Plan will be 100% Federal and 0% non-Federal, so long as the project does not
exceed the $12.5 million per project Federal cost limit under Section 111 authority."

What if the cost of the project exceeds $12.5 million? Does the project get scaled back in scope
to stay within the $12.5 million limit? Or, does Sandwich become responsible for any project
cost over $12.5 million?  Or, something else?

“The cost limit includes the Federal cost of studies, design, implementation, and any
participation in future renourishment." Does this mean that if the total project cost is
significantly less than $12.5 million, which may occur if the project is done simultaneously with
canal maintenance dredging, that the balance of funds up to the $12.5 million limit will be
available for future renourishment. For example could this balance of funds be used for putting
future canal maintenance spoils on Town Neck Beach?

What annual inflation rate was used for developing 50 year costs in Table 5-2?
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From: Mike Kelly
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] public comment
Date: Sunday, March 14, 2021 11:13:09 AM
Attachments: NCSTransparent_f007be02-e007-4404-b34b-e718d44267e4.png

SECTION 111 SHORE DAMAGE MITIGATION STUDY CAPE COD CANAL AND SANDWICH BEACES
SANDWICH, MASSACHUSETTS
 
I urge the federal government to put a maintenance plan in place to continuously mitigate the
renourishment of the Sandwich beaches as long as the jetties remains in place causing the Town
Neck and Spring Hill beach areas to be starved on sand. In addition, I request the proposed budget of
$12.5mm be increased.
 
Michael Kelly
6 Linden Rd
East Sandwich, Ma 02537

Mike Kelly | Vice President, National Sales and Business Development
19 Syd Clarke Drive, Claremont, NH 03743
Direct: 508 559-4621 
NCSmokehouse.com  | Facebook  | Instagram  | Twitter  | Blog 

mailto:mike.kelly@ncsmokehouse.com
mailto:Michael.S.Riccio@usace.army.mil
blockedhttps://ncsmokehouse.com/
blockedhttps://www.facebook.com/NorthCountrySmokehouse/
blockedhttps://www.instagram.com/northcountrysmokehouse/?hl=en
blockedhttps://twitter.com/nc_smokehouse
blockedhttps://ncsmokehouse.com/blog/post/behind-the-bacon:-every-delicious-detail/






From: Nate Carlucci
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Public Comment: USACE Section 111 Study - Sandwich, MA
Date: Saturday, March 27, 2021 10:59:29 PM

Dear Mr. Riccio,

I am writing to express my support for the proposed placement of ~388,000 cubic yards of
sand on Town Neck Beach. Although this solution is temporary in nature, it will provide
desperately needed relief, and will give all interested parties time to plan a permanent solution.
It also appears to maximize the public's benefit within the limits of the 111 authority. 

I am a fourth-generation visitor to Town Neck Beach as my parents, grandparents, and great
grandparents have had houses in the neighborhood.  During the past few decades, I have
witnessed the devastating erosion of the dune systems and the beaches, as well as the tragic
loss of houses that were separated from the ocean by hundreds of feet of sand until very
recently. Indeed, that sand has seemed to disappear at a far faster rate than human-caused
climate change or natural processes could explain. It is reassuring to see that the 111 study
confirmed the impact of the jetties. 

Finally, I want to strongly express my support for the Corps to continue its mitigation efforts
after the 111 study by implementing a permanent solution, such as a bypass system. If the
economic and public benefits of the Canal are too great to shut down the canal (as I firmly
believe is the case), then by necessity, those benefits also justify the cost of mitigating the
Canal's impact by moving sand from Scusset to Town Neck in perpetuity. 

Thank you to you and other contributors at the Corps for your hard work and transparency on
this project. Let's get that sand to its beach. 

Sincerely,
Nathan Carlucci

mailto:nathan.carlucci@gmail.com
mailto:Michael.S.Riccio@usace.army.mil


From: Paul Schrader
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Cape Cod Canal Mitigation Project
Date: Friday, March 19, 2021 12:28:19 PM

Paul W. Schrader
204 Farmersville Road
Sandwich, MA 02563

508-477-3911
pwscapecod@aol.com

 
                                                                                                March 18, 2021

 
 

Mr. Michael S. Riccio, Project Manager
Army Corps Engineers
696 Virginia Road
Concord, MA 01742
 
Subject: Cape Cod Canal Mitigation Project
 
Dear Mr. Riccio:
 
I am writing in support of the Cape Cod Canal Section 111 Shore Mitigation project and the movement of
Scusset Beach sand to Town Neck Beach in Sandwich.
 
I have been a resident of Sandwich for over twenty five years and the erosion of the dunes and shoreline
has troubled me since my first trip to the beach as a resident.
 
Climate Change and Coastal Erosion have been significant concerns for many years and I have worked
to bring the issues to the attention of as many people and organizations as possible. I regularly
photographed the area to document my concerns. I have written op-ed articles in Cape newspapers,
spoken about the issues at meetings in Sandwich and other Cape towns.  Many of my photos and videos
can be found on YouTube (https://www.youtube.com/watch?v=YE2PG10srXg ) "Town Neck Beach
Sands of Change" and on Facebook website "Trustees of Sandwich Beach".
 
I served on several Sandwich Town Beach Committees and on the Massachusetts Coastal Erosion
Commission and learned much more about the problems our state and our world faces in the future.
 
I understand the ACOE issues with the sand that enters the canal and support the future use of this
material to replace sand that will be washed away from TNB. Coastal erosion is a very significant issue
for the entire world as sea levels continue to rise and we must do everything we can within our means to
maintain and stabilize our shorelines.
 
I believe the proposed  work will benefit the Town of Sandwich, our state of Massachusetts and the Army
Corps of Engineers who maintain the Cape Cod Canal.
 
Thank you for all that you and the staff do.
 
Sincerely,
 
Paul W. Schrader

mailto:pwscapecod@aol.com
mailto:Michael.S.Riccio@usace.army.mil
mailto:pwsusa@aol.com


From: Peter Ashley
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Sandwich erosion.
Date: Monday, March 22, 2021 2:22:20 PM

Hi,

dumping the dredging sands near town neck beach also seems like it would be helpful for
erosion when maintenance is performed. I saw an article explaining how this is done by the
town of Barnstable pumping sand up to two miles through pipes. 

Also, could the scusset jetty be shortened? There might be more dredging required but some
sand migration around the end would be more likely. 

Could the dredging also pick up more sand than just what’s in the channel? I would image
migrating sand would be carried into deeper water by the channel currents and those sands
could be redeposited on the beach. 

mailto:devpromgr@gmail.com
mailto:Michael.S.Riccio@usace.army.mil


From: Raymond Howard
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Cape Cod Canal Section 111 Shore Damage Mitigation Project
Date: Sunday, March 21, 2021 9:37:58 AM

Hello Mr. Riccio,

Please accept this as my public comment on the Cape Cod Canal Section 111 Shore Damage 
Mitigation Project.

The US Army Corps of Engineers has created a permanent problem by starving the Sandwich 
beaches of sand.  This permanent problem needs a permanent solution, not a one-time patch 
job.  The beach erosion and starvation of sand due to the USACE threatens the mill creek 
marsh area, which is a cultural landscape with historic value.  Further, this threatens the 
Jarvesville National Historical District and the town of Sandwich.  In addition, the 
environmental impacts are devastating.  

I urge you to put a long-term maintenance plan in place since this is a long-term problem 
created by the USACE.  I also urge you to increase the budget.  $12.5 million to fund a $100 
million problem is embarrassingly insufficient.

Thank you for your time.

Raymond Howard
138 Main Street
Sandwich, MA 02563

mailto:rayhow8@gmail.com
mailto:Michael.S.Riccio@usace.army.mil


From: robert Deroeck
To: Riccio, Michael S CIV USARMY CENAE (USA)
Subject: [Non-DoD Source] Comments on Section 111 Report for Sandwich, MA
Date: Friday, April 2, 2021 10:02:16 AM
Attachments: RLD Comments on USACE 111 Study, Rev 0, Submitted to M. Riccio by Email on April 2, 2021.docx

Dear Mr. Riccio:

Attached to this email message is a Word file with my comments on the draft report of
the Section 111 Shore Damage Mitigation Study of Cape Cod Canal and Sandwich Beaches.

Please confirm receipt of this message and its attachment by return email.

Thank you.

Best Regards,

         Robert DeRoeck

.

mailto:rbtderoeck@verizon.net
mailto:Michael.S.Riccio@usace.army.mil

To:  	Mr. Michael Riccio					From:  Robert DeRoeck

	Planning Division, New England District 			2 Sunrise Lane

	US Army Corps of Engineers					Sandwich, MA 02563

	Email:   Michael.S.Riccio@usace.army.mil			rbtderoeck@verizon.net



Subject:  	Comments on Section 111 Shore Damage Mitigation Study of Cape Cod Canal 			and Sandwich Beaches, Sandwich, MA.



Submitted via email to Michael.S.Riccio@usace.army.mil on April 2, 2021



Dear Mr. Riccio:



I have the following comments on the Section 111 study on the Cape Cod Canal and Sandwich Beaches.



1.  The 30 day public comment period was too short for such a large and technically-detailed report.  This document is not a summer beach novel that you can breeze through in a few hours.  It can take days to complete a comprehensive review of only a small section of the report, especially if reviews of the referenced sources are included.  Plus additional days are necessary to compose reasoned and understandable comments for submission to the USACE.  A public comment period of 60 or 90 days would have been more appropriate for allowing a thorough review of the entire report.



2.  There is an error in the dimensions of the Scusset borrow site.  On pg 101, section 6.1 of the main report it states "The average excavation depth across the site is approximately 5.7 feet ……".  The 5.7 foot depth does not jibe with the dimensions shown in Fig 8-3 on pg 129 (1890' x 630') and an excavation volume of 388,000 cubic yards.  The excavation depth would be about 8.8' for the Fig 8-3 dimensions.  This dimension of 1890' x 630' is shown in numerous places within the 111 report, including the figures.  



Pg A2-7 of Appendix A2 shows the borrow site is approximately 3000' x 600' which corresponds to an average excavation depth of about 5.8' and a borrow site size of approximately 41 acres.  So, there is an inconsistency between the length and width dimensions of the borrow site within the 111 report (1890' x 630' and 3000' x 600').  



3.  I believe the USACE was too quick to reject alternative 6A, the permanent bypass system (PBS).  The primary reason given in the 111 report for rejecting the PBS was both the short-term and long-term costs.  The initial project cost estimate of $17.8 million included the PBS installation plus construction of a 224,000 cubic yard engineered beach.  This initial project cost far exceeds the $12.5 limit for the Section 111 authority.   Per pg 89 of the main 111 report the total project cost is estimated to be $145.3 million, presumably over a 50 year lifetime.  The other concerns about the PBS described on pgs 87-88 of the main 111 report are: (1) constructability challenges, (2) maintenance challenges, (3) environmental impacts, and (4) long term costs.  My comments on each of these items follow:



Constructability.  The USACE concluded that the most practical way to put a pipeline across the canal would be via directional drilling (HDD) under the canal.  The report states "That is inherently risky from a constructability and initial cost standpoint".  There is always some risk with any type of construction, but HDD technology is well-proven with an excellent record.  I've addressed the initial relatively high cost of the HDD pipeline, below. 



Maintenance.  Maintenance is a fact of life for any man-made system.  The primary concerns should be the reliability of the system and the cost of maintenance.  Sand bypass systems are relatively reliable, if they are properly designed.  For example, 100% spare pumps are required to allow the system to continue to operate at design rate if there is a pump failure.  The Nerang River bypass system in Australia has been reliably operating since 1984 (at least as of Nov, 2019, the most recent information I can find on the Web).   The 111 report considers the cost of the most significant maintenance items by including total pump replacement every 12 years and total system replacement every 25 years in its long-term cost estimate ("total project cost") in Fig 5.2 on pg 90 of the main 111 report.  I consider total replacement of both pumps and the entire system to be somewhat conservative, but I have no doubt that the pumps will require periodic, major maintenance and that much of the entire system will require replacement every 25 years or so.  So while I believe total replacement based on the 111 report schedule is conservative, using that cost and schedule for planning purposes is not unreasonable.   



Environmental Impacts.  The 111 report states "if a permanent bypass were installed along Town Neck Beach (TNB), it would be designed to distribute material to the downdrift littoral system in an unconsolidated fashion. The material would be pumped onto the beach and into the intertidal zone, relying on natural processes to then redistribute the material along the shoreline over time. This would likely have significant negative environmental impacts on the intertidal zone as compared to an engineered beach nourishment project".  The PBS proposed below would have sand pumped directly onto the western end of TNB with the sand from the first two years of operation made into an engineered beach using construction equipment.  So, the impact on the environment at the TNB site would be no different than the proposed alternative 1A.  Starting the third year after commissioning the PBS, the relatively low annual sand addition could either be pumped onto the western end of TNB or into the intertidal zone on the western end of TNB.  This relatively small amount of sand if placed in the intertidal zone would mimic the original natural sand transport along TNB prior to construction of the canal.  The environmental effects should be minimal.  If the sand is pumped onto the beach and distributed using construction equipment, the environmental effect should be no different than the proposed alternative 1A.



Long-term Cost.  I don't see a rationale for why the long-term cost for the PBS system was considered when evaluating whether this alternative was viable within the Section 111 authority.  The proposed project alternative 1A has a long-term cost ("total project cost") of $197 million, far higher than that for the PBS, yet alternative 1A was considered not only a viable option, but the preferred option.  So, I believe it is fair to say that the long-term cost was not a factor in determining the viability of any of the alternatives.  





Another look at a Permanent Bypass System.  If the capital cost and operating and maintenance cost estimates done by the USACE for the Cape May, NJ project in 2004 were accurate, then I believe that a PBS system could be built and operated in such a way that 388,000 cubic yards (CY) of sand could be placed on TNB within 15 months of commissioning of the PBS for close to $12.5 million.  I've estimated the cost to accomplish this, using calculations based on information on the Cape May PBS on pg 96 of Appendix C of the 111 report.  The estimated cost for constructing and operating the PBS so that after 15 months TNB has 388,000 CY more sand than at the beginning of operation is $10.5 million.  I will discuss, below, why I believe the construction cost and operating cost for the first 15 months will likely be higher than this $10.5 million.  And, it may even exceed $12.5 million.  But, it is likely to be close to $12.5 million.  And, even if it were to slightly exceed the $12.5 million Section 111 authority limit, it's possible that the Town of Sandwich would be willing to pay for the relatively small amount over the $12.5 million limit.  Why would the Town of Sandwich consider doing so?  The answer is simple.  The PBS provides a long-term solution to the problem which is much more cost effective than alternative 1A.  The PBS provides other benefits compare to alternative 1A.  TNB will be maintained in top condition on a yearly basis, instead of significantly degrading between periodic re-nourishment projects.  The PBS will remove sand from the Scusset borrow site at a slower rate compared to alternative 1A over the first two years of operation and at a relatively low rate thereafter.  This will allow the borrow site to recover more quickly compared to large alternative 1A-type re-nourishment projects in the future.  If the erosion rate on TNB turns out to be much higher than predicted in the 111 Report, the PBS can handle the higher erosion rate, because it has been designed to do so.  Conversely, a higher erosion rate than predicted in the 111 Report could cause TNB to return to its current condition in as little as 5-7 years.  



If all this sounds too good to be true, maybe it is.  But, maybe it isn't.  Appended to this message are the Basis and the Calculations for the design and operating costs for the PBS system described above with a calculated installation and first two year's operating cost of $10.5 million.  There are two primary reasons this cost estimate is probably too low.  The first is that the cost of installing the pipeline under the canal using horizontal drilling is likely to be more expensive than the pipeline on the bottom level of the bridge on the Cape May project, but maybe not.  The second is that, at least initially, the sand pumped under the canal and onto the beach on the western end of TNB will need to be shaped into an engineered beach using construction equipment.  There will be some cost for distributing the sand over the first two years of operation, but this cost should be relatively low compared to a re-nourishment project using dredged sand.  Once the engineered beach is formed within 15 months of commissioning the PBS, we'll have to wait and see if simply dumping the annual sand addition from the PBS onto the western end of TNB or into the intertidal zone nearby allows an acceptable natural distribution to take place or not.  If not, redistributing the relatively small amount of annual "pumped sand" along TNB using construction equipment may be desired, but the cost of doing so should be relatively low and easy to determine.  



A summary of the results of this evaluation follows:



SUMMARY OF CAPE COD CANAL PBS COST AND PERFORMANCE ESTIMATES



- Annual Operating Period:	Oct 1 - Dec 31 each year

- Gross sand deposited on TNB 15 months after commissioning the PBS = 453,000 CY

- Net sand deposited on TNB 15 months after commissioning the PBS = 388,000 CY

- Construction and Operating Costs for First Two Years of Operation:	$10.5 million

- Operating Cost Starting in Year 3:	$493,000/yr plus inflation going forward.  

- First Year of Operation:	259,000 CY transferred, Oct 1-Dec 30 operating 24/7

- Second Year of Operation:	194,000 CY transferred, Oct 1-Dec 7 operating 24/7

- 3rd Year of Operation and beyond:  65,000 CY transferred, Oct 1-Oct 23 operating 24/7 	or Oct 1-Dec 31 operating 8.3 hrs/day, 5 days a week 



Appended to this memo are the Basis and the Calculations for the design and operating costs for the PBS system described.  If you have any questions, you can contact me via email (my email address is given in the heading) or phone (508-888-2607).



Best regards,



	Robert DeRoeck    




Basis for Design for PBS at Cape Cod Canal



From Appendix C by WHG, Cost Estimates by USACE for 2004 Cape May, NJ PBS (CM) 



- Total Installed Cost = $6.345 million (mm)

- Operation:	Sept - April, 5 days/wk, 6 hours/day bypassing 150,000 - 180,000 CY per year

- Operation and Maintenance Cost:	$613,000/yr



Cape Cod Canal PBS (CCC)

Design rate:	120 CY/hr of sand contained within a seawater/sand slurry

PBS Annual Operating Window:	Oct 1 to Dec 31 each year.

Annual Sand Erosion Rate from TNB:	65,000 CY/yr





Calculations for Determining Construction and O&M Costs for Cape Cod Canal PBS



1.  CM PBS annual operating hours = 8 months = 35 weeks x 5 days/wk x 6 hrs/day = 1050 hr/yr



2.  CM PBS Pumping Rate (sand only):  Avg of 150 K and 180 K CY/yr = 165,000 CY/yr.

     Hourly rate = 165,000 CY/yr/1050 hrs/yr = 157.1 CY/hr	 



3.  CM PBS Operating and Maintenance Costs.  I assumed that 1/3 of the O&M costs is for power and 2/3 is for labor.



Power:  $613,000 x 1/3 = $204,000/yr

	The retail cost for power in New Jersey in 2004 was $0.1123/KWH per the US Energy 	Information Administration.



Labor:	 $613,000 x 2/3 = $408,670/yr.  Assume the workers at the CM PBS would have worked 	an 8 hour day, even though actual pumping was planned for only 6 hours/day.  Therefore, 	working hours were 35 weeks x 5 days/wk x 8 hrs/day = 1400 hr/yr



The total labor cost per hour	= $408,670/1400 hr = $292/hr



4.  CCC PBS Construction Cost.  Apply an economy-of-scale cost exponent of 0.70, which is typical for the chemical processing industry.  This is appropriate because most of the cost of a PBS is pumps and piping, typical components of chemical processing plants.  The CM PBS rate is 157.1 CY/hr per item 2, above.  The CCC PBS rate is 120 CY/hr, per the Basis for Design.



The construction cost for the CCC PBS = (120/157.1)0.7 x $6.345 mm = $5.26 mm in 2004 dollars.



The Chemical Engineering Plant Cost Index for 2004 was 444.2.  The same cost index for Jan, 2018 was 576.4 resulting in a compound annual inflation rate of 1.0188 or 1.88%.  Assuming a 2% annual rate from 2018 to Dec, 2022 gives 1.025 = 1.1041 x 576.4 = 636.4 CE Plant Cost Index expected for Dec, 2022.



The construction cost for the CCC PBS in Dec, 2022 is $5.26mm x (636.4/444.2) = $7.53 mm



5.  Power cost for CCC PBS in first year of operation (assumed 2022). The current retail price for electricity on Cape Cod is approximately $0.22/KWH.  Assume this does not change before the PBS is commissioned.  Transfer 259,000 CY of sand.  Power = $204,000/yr x (259,000 CY/165,000 CY) x ($0.22/$0.1123) = $627,300



6.  Power cost for CCC PBS in second year of operation.  Assume no change in the price for electricity.  Transfer 194,000 CY of sand.   Power = $204,000/yr x (194,000 CY/165,000 CY) x ($0.22/$0.1123) = $469,900



7.  Power cost for CCC PBS in 3rd year of operation.  Assume no change in the price for electricity.  Transfer 65,000 CY of sand.   Power = $204,000/yr x (65,000 CY/165,000 CY) x ($0.22/$0.1123) = $157,000



8.  Labor cost for CCC PBS in first year of operation.  



 	The Economic Policy Institute Wage Table for US wages based on 2019 dollars for  	workers in the 70th percentile of the wage scale shows:



		Year		Hourly Wage in 70th percentile  

		2000			25.18

		2007			25.92

		2019			27.94



Interpolating for 2004 gives 25.60



The US Bureau of Labor Statistics CPI Inflation Calculator shows Jan, 2004 to Jan, 2019 inflation factor of 1.3591.  Therefore actual 70th percentile wage for 2004 was 25.60/1.3591=$18.84.



Assume a 3% annual wage increase from 2019 to 2022 = 1.034 = 1.1255

Resulting in 2022 70th percentile wage of 27.94 x 1.1255 = $31.45

Thus labor cost from 2004 to 2022 increased by 31.45/18.84 = 1.669



Total labor cost on an hourly basis for CCC PBS is the CM PBS labor cost of $292/hr adjusted for inflation to 2022 = $292/hr x 1.669 = $487/hr.



CCC PBS year 1 labor cost:	259,000 CY/120 CY/hr = 2158 hrs x $487/hr = $1.051mm



9.  Labor cost for CCC PBS in second year of operation.  Assume no change in labor cost/hr from the first year of operation (only 12 - 15 months after commissioning).



CCC PBS year 2 labor cost:	194,000 CY/120 CY/hr = 1617 hrs x $487/hr = $787,300



10.  Labor cost for CCC PBS in third year of operation.  Assume 2 years of labor cost inflation at 	3%/yr.  Labor cost is 1.032 x $487/hr = $516.6/hr.  Assume 1 shift/day and 5 days per 	week operation for 13 weeks from Oct 1 to Dec 31 = 65 days   



Actual Pumping Hours = 65,000 CY/120 CY/hr = 542 hrs / 65 days = 8.33 hrs/day.  Assume the working day is 10 hours.  Labor hours = 13 wks x 5 days/wk x 10 hr/day = 650 hours.



CCC PBS year 3 labor cost = 650 hrs x $516.6/hr = $336,000



[bookmark: _GoBack]11.  Total Cost for Construction and Operation for first two years for CCC PBS.



	= $7.53mm (Construction) + $627,300 (power year 1) + $469,900 (power year 2) + 	$1.051mm (labor year 1) + $787,300 (labor year 2) = $10.465mm, say $10.5mm.



12.  Operating Cost for CCC PBS in 3rd year of operation.  



	= $157,000 (power) + $336,000 (labor) = $493,000
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To:   Mr. Michael Riccio     From:  Robert DeRoeck 
 Planning Division, New England District    2 Sunrise Lane 
 US Army Corps of Engineers     Sandwich, MA 02563 
 Email:   Michael.S.Riccio@usace.army.mil   rbtderoeck@verizon.net 
 
Subject:   Comments on Section 111 Shore Damage Mitigation Study of Cape Cod Canal  
  and Sandwich Beaches, Sandwich, MA. 
 
Submitted via email to Michael.S.Riccio@usace.army.mil on April 2, 2021 
 
Dear Mr. Riccio: 
 
I have the following comments on the Section 111 study on the Cape Cod Canal and Sandwich 
Beaches. 
 
1.  The 30 day public comment period was too short for such a large and technically-detailed 
report.  This document is not a summer beach novel that you can breeze through in a few hours.  
It can take days to complete a comprehensive review of only a small section of the report, 
especially if reviews of the referenced sources are included.  Plus additional days are necessary 
to compose reasoned and understandable comments for submission to the USACE.  A public 
comment period of 60 or 90 days would have been more appropriate for allowing a thorough 
review of the entire report. 
 
2.  There is an error in the dimensions of the Scusset borrow site.  On pg 101, section 6.1 of the 
main report it states "The average excavation depth across the site is approximately 5.7 feet 
……".  The 5.7 foot depth does not jibe with the dimensions shown in Fig 8-3 on pg 129 (1890' 
x 630') and an excavation volume of 388,000 cubic yards.  The excavation depth would be about 
8.8' for the Fig 8-3 dimensions.  This dimension of 1890' x 630' is shown in numerous places 
within the 111 report, including the figures.   
 
Pg A2-7 of Appendix A2 shows the borrow site is approximately 3000' x 600' which corresponds 
to an average excavation depth of about 5.8' and a borrow site size of approximately 41 acres.  
So, there is an inconsistency between the length and width dimensions of the borrow site within 
the 111 report (1890' x 630' and 3000' x 600').   
 
3.  I believe the USACE was too quick to reject alternative 6A, the permanent bypass system 
(PBS).  The primary reason given in the 111 report for rejecting the PBS was both the short-term 
and long-term costs.  The initial project cost estimate of $17.8 million included the PBS 
installation plus construction of a 224,000 cubic yard engineered beach.  This initial project cost 
far exceeds the $12.5 limit for the Section 111 authority.   Per pg 89 of the main 111 report the 
total project cost is estimated to be $145.3 million, presumably over a 50 year lifetime.  The 
other concerns about the PBS described on pgs 87-88 of the main 111 report are: (1) 
constructability challenges, (2) maintenance challenges, (3) environmental impacts, and (4) long 
term costs.  My comments on each of these items follow: 
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Constructability.  The USACE concluded that the most practical way to put a pipeline across the 
canal would be via directional drilling (HDD) under the canal.  The report states "That is 
inherently risky from a constructability and initial cost standpoint".  There is always some risk 
with any type of construction, but HDD technology is well-proven with an excellent record.  I've 
addressed the initial relatively high cost of the HDD pipeline, below.  
 
Maintenance.  Maintenance is a fact of life for any man-made system.  The primary concerns 
should be the reliability of the system and the cost of maintenance.  Sand bypass systems are 
relatively reliable, if they are properly designed.  For example, 100% spare pumps are required to 
allow the system to continue to operate at design rate if there is a pump failure.  The Nerang 
River bypass system in Australia has been reliably operating since 1984 (at least as of Nov, 
2019, the most recent information I can find on the Web).   The 111 report considers the cost of 
the most significant maintenance items by including total pump replacement every 12 years and 
total system replacement every 25 years in its long-term cost estimate ("total project cost") in Fig 
5.2 on pg 90 of the main 111 report.  I consider total replacement of both pumps and the entire 
system to be somewhat conservative, but I have no doubt that the pumps will require periodic, 
major maintenance and that much of the entire system will require replacement every 25 years or 
so.  So while I believe total replacement based on the 111 report schedule is conservative, using 
that cost and schedule for planning purposes is not unreasonable.    
 
Environmental Impacts.  The 111 report states "if a permanent bypass were installed along Town 
Neck Beach (TNB), it would be designed to distribute material to the downdrift littoral system in 
an unconsolidated fashion. The material would be pumped onto the beach and into the intertidal 
zone, relying on natural processes to then redistribute the material along the shoreline over time. 
This would likely have significant negative environmental impacts on the intertidal zone as 
compared to an engineered beach nourishment project".  The PBS proposed below would have 
sand pumped directly onto the western end of TNB with the sand from the first two years of 
operation made into an engineered beach using construction equipment.  So, the impact on the 
environment at the TNB site would be no different than the proposed alternative 1A.  Starting the 
third year after commissioning the PBS, the relatively low annual sand addition could either be 
pumped onto the western end of TNB or into the intertidal zone on the western end of TNB.  
This relatively small amount of sand if placed in the intertidal zone would mimic the original 
natural sand transport along TNB prior to construction of the canal.  The environmental effects 
should be minimal.  If the sand is pumped onto the beach and distributed using construction 
equipment, the environmental effect should be no different than the proposed alternative 1A. 
 
Long-term Cost.  I don't see a rationale for why the long-term cost for the PBS system was 
considered when evaluating whether this alternative was viable within the Section 111 authority.  
The proposed project alternative 1A has a long-term cost ("total project cost") of $197 million, 
far higher than that for the PBS, yet alternative 1A was considered not only a viable option, but 
the preferred option.  So, I believe it is fair to say that the long-term cost was not a factor in 
determining the viability of any of the alternatives.   
 
 
Another look at a Permanent Bypass System.  If the capital cost and operating and 
maintenance cost estimates done by the USACE for the Cape May, NJ project in 2004 were 
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accurate, then I believe that a PBS system could be built and operated in such a way that 388,000 
cubic yards (CY) of sand could be placed on TNB within 15 months of commissioning of the 
PBS for close to $12.5 million.  I've estimated the cost to accomplish this, using calculations 
based on information on the Cape May PBS on pg 96 of Appendix C of the 111 report.  The 
estimated cost for constructing and operating the PBS so that after 15 months TNB has 388,000 
CY more sand than at the beginning of operation is $10.5 million.  I will discuss, below, why I 
believe the construction cost and operating cost for the first 15 months will likely be higher than 
this $10.5 million.  And, it may even exceed $12.5 million.  But, it is likely to be close to $12.5 
million.  And, even if it were to slightly exceed the $12.5 million Section 111 authority limit, it's 
possible that the Town of Sandwich would be willing to pay for the relatively small amount over 
the $12.5 million limit.  Why would the Town of Sandwich consider doing so?  The answer is 
simple.  The PBS provides a long-term solution to the problem which is much more cost 
effective than alternative 1A.  The PBS provides other benefits compare to alternative 1A.  TNB 
will be maintained in top condition on a yearly basis, instead of significantly degrading between 
periodic re-nourishment projects.  The PBS will remove sand from the Scusset borrow site at a 
slower rate compared to alternative 1A over the first two years of operation and at a relatively 
low rate thereafter.  This will allow the borrow site to recover more quickly compared to large 
alternative 1A-type re-nourishment projects in the future.  If the erosion rate on TNB turns out to 
be much higher than predicted in the 111 Report, the PBS can handle the higher erosion rate, 
because it has been designed to do so.  Conversely, a higher erosion rate than predicted in the 
111 Report could cause TNB to return to its current condition in as little as 5-7 years.   
 
If all this sounds too good to be true, maybe it is.  But, maybe it isn't.  Appended to this message 
are the Basis and the Calculations for the design and operating costs for the PBS system 
described above with a calculated installation and first two year's operating cost of $10.5 million.  
There are two primary reasons this cost estimate is probably too low.  The first is that the cost of 
installing the pipeline under the canal using horizontal drilling is likely to be more expensive 
than the pipeline on the bottom level of the bridge on the Cape May project, but maybe not.  The 
second is that, at least initially, the sand pumped under the canal and onto the beach on the 
western end of TNB will need to be shaped into an engineered beach using construction 
equipment.  There will be some cost for distributing the sand over the first two years of 
operation, but this cost should be relatively low compared to a re-nourishment project using 
dredged sand.  Once the engineered beach is formed within 15 months of commissioning the 
PBS, we'll have to wait and see if simply dumping the annual sand addition from the PBS onto 
the western end of TNB or into the intertidal zone nearby allows an acceptable natural 
distribution to take place or not.  If not, redistributing the relatively small amount of annual 
"pumped sand" along TNB using construction equipment may be desired, but the cost of doing 
so should be relatively low and easy to determine.   
 
A summary of the results of this evaluation follows: 
 

SUMMARY OF CAPE COD CANAL PBS COST AND PERFORMANCE ESTIMATES 
 

- Annual Operating Period: Oct 1 - Dec 31 each year 
- Gross sand deposited on TNB 15 months after commissioning the PBS = 453,000 CY 
- Net sand deposited on TNB 15 months after commissioning the PBS = 388,000 CY 
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- Construction and Operating Costs for First Two Years of Operation: $10.5 million 
- Operating Cost Starting in Year 3: $493,000/yr plus inflation going forward.   
- First Year of Operation: 259,000 CY transferred, Oct 1-Dec 30 operating 24/7 
- Second Year of Operation: 194,000 CY transferred, Oct 1-Dec 7 operating 24/7 
- 3rd Year of Operation and beyond:  65,000 CY transferred, Oct 1-Oct 23 operating 24/7 
 or Oct 1-Dec 31 operating 8.3 hrs/day, 5 days a week  

 
Appended to this memo are the Basis and the Calculations for the design and operating costs for 
the PBS system described.  If you have any questions, you can contact me via email (my email 
address is given in the heading) or phone (508-888-2607). 
 
Best regards, 
 
 Robert DeRoeck     
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Basis for Design for PBS at Cape Cod Canal 
 
From Appendix C by WHG, Cost Estimates by USACE for 2004 Cape May, NJ PBS (CM)  
 

- Total Installed Cost = $6.345 million (mm) 
- Operation: Sept - April, 5 days/wk, 6 hours/day bypassing 150,000 - 180,000 CY per 
year 
- Operation and Maintenance Cost: $613,000/yr 

 
Cape Cod Canal PBS (CCC) 

Design rate: 120 CY/hr of sand contained within a seawater/sand slurry 
PBS Annual Operating Window: Oct 1 to Dec 31 each year. 
Annual Sand Erosion Rate from TNB: 65,000 CY/yr 

 
 
Calculations for Determining Construction and O&M Costs for Cape Cod Canal PBS 
 
1.  CM PBS annual operating hours = 8 months = 35 weeks x 5 days/wk x 6 hrs/day = 1050 hr/yr 
 
2.  CM PBS Pumping Rate (sand only):  Avg of 150 K and 180 K CY/yr = 165,000 CY/yr. 
     Hourly rate = 165,000 CY/yr/1050 hrs/yr = 157.1 CY/hr   
 
3.  CM PBS Operating and Maintenance Costs.  I assumed that 1/3 of the O&M costs is for 
power and 2/3 is for labor. 
 
Power:  $613,000 x 1/3 = $204,000/yr 
 The retail cost for power in New Jersey in 2004 was $0.1123/KWH per the US Energy 
 Information Administration. 
 
Labor:  $613,000 x 2/3 = $408,670/yr.  Assume the workers at the CM PBS would have worked 
 an 8 hour day, even though actual pumping was planned for only 6 hours/day.  Therefore, 
 working hours were 35 weeks x 5 days/wk x 8 hrs/day = 1400 hr/yr 

 
The total labor cost per hour = $408,670/1400 hr = $292/hr 
 

4.  CCC PBS Construction Cost.  Apply an economy-of-scale cost exponent of 0.70, which is 
typical for the chemical processing industry.  This is appropriate because most of the cost of a 
PBS is pumps and piping, typical components of chemical processing plants.  The CM PBS rate 
is 157.1 CY/hr per item 2, above.  The CCC PBS rate is 120 CY/hr, per the Basis for Design. 
 
The construction cost for the CCC PBS = (120/157.1)0.7 x $6.345 mm = $5.26 mm in 2004 
dollars. 
 
The Chemical Engineering Plant Cost Index for 2004 was 444.2.  The same cost index for Jan, 
2018 was 576.4 resulting in a compound annual inflation rate of 1.0188 or 1.88%.  Assuming a 
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2% annual rate from 2018 to Dec, 2022 gives 1.025 = 1.1041 x 576.4 = 636.4 CE Plant Cost 
Index expected for Dec, 2022. 
 
The construction cost for the CCC PBS in Dec, 2022 is $5.26mm x (636.4/444.2) = $7.53 mm 
 
5.  Power cost for CCC PBS in first year of operation (assumed 2022). The current retail price 
for electricity on Cape Cod is approximately $0.22/KWH.  Assume this does not change before 
the PBS is commissioned.  Transfer 259,000 CY of sand.  Power = $204,000/yr x (259,000 
CY/165,000 CY) x ($0.22/$0.1123) = $627,300 
 
6.  Power cost for CCC PBS in second year of operation.  Assume no change in the price for 
electricity.  Transfer 194,000 CY of sand.   Power = $204,000/yr x (194,000 CY/165,000 CY) x 
($0.22/$0.1123) = $469,900 
 
7.  Power cost for CCC PBS in 3rd year of operation.  Assume no change in the price for 
electricity.  Transfer 65,000 CY of sand.   Power = $204,000/yr x (65,000 CY/165,000 CY) x 
($0.22/$0.1123) = $157,000 
 
8.  Labor cost for CCC PBS in first year of operation.   
 
  The Economic Policy Institute Wage Table for US wages based on 2019 dollars for  
 workers in the 70th percentile of the wage scale shows: 
 
  Year  Hourly Wage in 70th percentile   
  2000   25.18 
  2007   25.92 
  2019   27.94 
 

Interpolating for 2004 gives 25.60 
 
The US Bureau of Labor Statistics CPI Inflation Calculator shows Jan, 2004 to Jan, 2019 
inflation factor of 1.3591.  Therefore actual 70th percentile wage for 2004 was 
25.60/1.3591=$18.84. 
 
Assume a 3% annual wage increase from 2019 to 2022 = 1.034 = 1.1255 
Resulting in 2022 70th percentile wage of 27.94 x 1.1255 = $31.45 
Thus labor cost from 2004 to 2022 increased by 31.45/18.84 = 1.669 
 
Total labor cost on an hourly basis for CCC PBS is the CM PBS labor cost of $292/hr 
adjusted for inflation to 2022 = $292/hr x 1.669 = $487/hr. 
 
CCC PBS year 1 labor cost: 259,000 CY/120 CY/hr = 2158 hrs x $487/hr = $1.051mm 
 

9.  Labor cost for CCC PBS in second year of operation.  Assume no change in labor cost/hr 
from the first year of operation (only 12 - 15 months after commissioning). 
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CCC PBS year 2 labor cost: 194,000 CY/120 CY/hr = 1617 hrs x $487/hr = $787,300 
 

10.  Labor cost for CCC PBS in third year of operation.  Assume 2 years of labor cost inflation at 
 3%/yr.  Labor cost is 1.032 x $487/hr = $516.6/hr.  Assume 1 shift/day and 5 days per 
 week operation for 13 weeks from Oct 1 to Dec 31 = 65 days    
 

Actual Pumping Hours = 65,000 CY/120 CY/hr = 542 hrs / 65 days = 8.33 hrs/day.  
Assume the working day is 10 hours.  Labor hours = 13 wks x 5 days/wk x 10 hr/day = 
650 hours. 
 
CCC PBS year 3 labor cost = 650 hrs x $516.6/hr = $336,000 

 
11.  Total Cost for Construction and Operation for first two years for CCC PBS. 
 
 = $7.53mm (Construction) + $627,300 (power year 1) + $469,900 (power year 2) + 
 $1.051mm (labor year 1) + $787,300 (labor year 2) = $10.465mm, say $10.5mm. 
 
12.  Operating Cost for CCC PBS in 3rd year of operation.   
 
 = $157,000 (power) + $336,000 (labor) = $493,000 
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