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EXECUTIVE SUMMARY 
 
During the recent development of the Town’s Shore and Harbor Plan, concerns 
were expressed regarding the potential impacts of sea level rise, coupled with 
wave action associated with major storms. In particular, interest was expressed 
relative to the desirability of enhancing the level of protection of the 
community’s principal anchorage at Pepperrell Cove. Concurrently, as 
information became available regarding the planned dredging of the Piscataqua 
River by the Corps of Engineers, a potential opportunity was identified with 
respect to enhancing the natural wave barrier provided by Fishing and 
Gooseberry Islands. In concept, the initiative would involve placement of 
dredged rock debris along the south sides of the two islands to form an artificial 
ledge, or reef. 
 
Initial discussions with representatives of the Corps were encouraging, and on 
that basis the Town applied for and was awarded a Shore and Harbor Technical 
Assistance Grant from the Maine Coastal Program to conduct a feasibility 
assessment of the initiative. Due to the nature of the contemplated 
improvements, it was determined that implementation would require significant 
screening by various state and federal agencies, many of which would be 
focused on the potential for adverse impacts on benthic and other marine 
habitats.  
 
Following completion of an assessment of habitats within the area of likely 
impact, agency representatives were provided an opportunity to comment on 
their concerns. The primary area of concern noted in these discussions related to 
the historic presence of eelgrass within the general area of the proposed work, 
and the potential for the project to preclude or limit the regeneration of now-
defunct eelgrass beds in the area between Fishing and Gooseberry Islands and 
Fort Foster. 
 
As a part of the feasibility assessment, the community and its consultant 
conducted a public forum, which included information for residents and other 
stakeholders regarding the study effort, as well as an opportunity for members 
of the public to ask questions and provide comments regarding the potential 
improvements. 
 
As state and federal regulatory processes often include consideration of “lower 
impact practicable alternatives” as a requirement, this report includes discussion 
of the potential use of a floating wave attenuation system. A system of this 
nature was installed across the estuary at the USCG facility several years ago, 
and consideration of this option was included in the planning process. 
 



  
 

Information obtained during the planning process was assimilated and presented 
at a public meeting conducted by the Kittery Port Authority on February 5, 2015. 
At that time it was determined that the community would not proceed with the 
initiative to place dredged rock material as had been contemplated. The basis for 
this decision was related primarily to the following areas of concern:  
 

• Risk of increased/altered sediment deposition patterns within the lower 
estuary; 
 

• Impact to historic areas of eelgrass beds, and associated concern that 
construction of the improvements will inhibit potential future regrowth of 
these eelgrass beds; and  
 

• Long-term value given potential impacts of climate change on sea level 
rise and storm surge. 
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Part 1 – Introduction/Background 
 
1.1 Background/Purpose 
During the recent development of the Town’s Shore and Harbor Plan, concerns 
were expressed regarding the potential impacts of sea level rise, coupled with 
wave action associated with major storms. In particular, interest was expressed 
relative to the desirability of enhancing the level of protection of the 
community’s principal anchorage at Pepperrell Cove. The Town has two public 
piers and mooring field located within the cove.  Recent larger storm events, 
especially those with a south to southwesterly wind direction have caused 
damage to the public assets in the cove as well as moorings, private piers and 
the shoreline.  
 
Concurrently, as information became available regarding the planned dredging 
of the Piscataqua River by the Corps of Engineers, a potential opportunity was 
identified with respect to enhancing the natural wave barrier provided by Fishing 
and Gooseberry Islands. In concept, the initiative would involve placement of 
dredged rock debris along the south sides of the two islands to form an artificial 
ledge, or reef (see figure 1). 
 
Initial discussions with representatives of the Corps were encouraging, and on 
that basis the Town applied for and was awarded a Shore and Harbor Technical 
Assistance Grant from the Maine Coastal Program to conduct a feasibility 
assessment of the initiative.  
 
Due to the nature of the contemplated improvements, it was determined that 
implementation would require significant screening by various state and federal 
agencies, many of which would be focused on the potential for adverse impacts 
on benthic and other marine habitats.  
 
Following completion of an assessment of habitats within the area of likely 
impact, agency representatives were provided an opportunity to comment on 
their concerns. The primary area of concern noted in these discussions related to 
the historic presence of eelgrass within the general area of the proposed work, 
and the potential for the project to preclude or limit the regeneration of now-
defunct eelgrass beds in the area between Fishing and Gooseberry Islands and 
Fort Foster. 
 
As a part of the feasibility assessment, the community and its consultant 
conducted a public forum, which included information for residents and other 
stakeholders regarding the study effort, as well as an opportunity for members 
of the public to ask questions and provide comments regarding the potential 
improvements. 
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As state and federal regulatory processes often include consideration of “lower 
impact practicable alternatives” as a requirement, this report includes discussion 
of the potential use of a floating wave attenuation system. A system of this 
nature was installed across the estuary at the USCG facility several years ago. 
 
1.2 Study Tasks 
The scope of the assessment included the following tasks: 
 
Task 1: Information Collection. The initial stage of the project involved the 
collection of available bathymetric information regarding Pepperell Cove, the 
Piscataqua River, Portsmouth Harbor and the dredge project.  Natural resource 
information regarding the area was collected by MER Assessment Corp (see 
appendices).  Other meteorological data was reviewed for the project vicinity, 
including the data available from the buoy (Station IOSN3) which is located in 
the vicinity of the Isles of Shoals and is maintained by National Data Buoy 
Center. 
 
Task 2: Coordination with Regulatory Agencies. Key to the feasibility of the 
proposed improvements is the ability to obtain agency approvals. Due to the 
potential for impacts to benthic and other marine ecosystems the effort has 
included dialogue with a number of state and federal agencies. 
 
Task 3: Wave Attenuation Assessment. The effort included a review of the likely 
benefits of constructed reefs on wave attenuation, as well as use of alternative 
wave mitigation measures that may present reduced environmental impacts.  
 
Task 4: Public Input.  On September 4, 2014, Wright-Pierce presented the results 
of preliminary assessments and agency discussions in a public forum in Kittery to 
expand public knowledge regarding the initiative and solicit feedback from the 
public, including: boaters, fishermen, adjacent property owners and other 
residents of the community (see appendices). 
 
Task 5: Prepare and Present Report. This document represents a summary of the 
investigation effort as well as the resulting conclusions and recommendations. 
 
1.3 Federal Dredge Project 
The Corps, working with the New Hampshire Pease Development Authority, 
Division of Ports and Harbors (NHPDA) is planning a major dredge of the 
existing federal navigational project, as well as an expansion of the project to 
enlarge the so-called upper turning basin. The appendices include a map 
showing the limits of the project, which would extend approximately 6.2 miles 
up the river from the deepwater in the lower estuary (in the vicinity of 
Pepperrell Cove). The majority of the dredge effort would consist of 
maintenance dredging of the 400 foot wide channel to restore the 35 foot depth, 
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while additional width would be added to the upper turning basin. The 
expansion of the upper turning basin would result in the dredging of rock/ledge. 
Overall quantities of material to be dredged have been estimated to be on the 
order of 728,000 cubic yards of sand/silt and 25,300 cubic yards of ledge. It is the 
potential for beneficial reuse of this dredged rock material in the form of 
artificial reefs that is the subject of this assessment. 
 
Discussion with Corps representatives has suggested that there is strong interest 
in this project due largely to the proximity of the site to the dredging operations. 
The cost to transport the material to approved alternative dredge disposal areas, 
such as the Cape Arundel site is substantial. It is anticipated that if the project 
were to proceed, the Corps would provide for deposition of the material within 
the designated areas, although it is likely that the community would bear some 
costs for shaping the deposited material into the desired reef geometries. 
 
1.4 Sea Level Rise and Storm Surge Data 
Significant research has been conducted by state and federal government 
agencies over the past several years with respect to the effects of climate change 
on long term sea level rise and storm surge. Many recent and ongoing 
assessments into the likely impacts of sea level rise in the area have considered 
increases in water surface of up to 1.2 meters. A commonly used nomograph as 
issued by the U.S. Global Change Research Program is shown here: 
   

 
U.S. Global Change Research Program (USGCRP) 

 
Web mapping is available displaying “near worst case storm surge 
flooding (inundation) scenarios” using the National Weather 
Service (NWS) SLOSH model maximum of maximums (MOMs) for 
different hurricane wind categories at a high tide. 
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Part 2 – Conceptual Design 
 
2.1 Artificial Reefs 
Artificial reefs have been used for many decades for the protection of harbors 
and anchorages. While artificial reefs have been constructed for a variety of 
reasons, their use for the dissipation of wave energy is well established.  
 
The hydraulics associated with artificial reef systems can be extremely complex, 
particularly when the system exists in an area with significant tidal fluctuations. 
In general, the construction of an artificial reef results in wave setup due to mass 
transport over the reef. This can generates nearshore circulation around the reef, 
resulting in offshore littoral drift between adjacent reefs. The magnitude of wave 
setup behind the reef is typically governed by the wave dissipation rate and the 
type of wave breaking on the reef (which, in turn, is driven by reef geometry and 
incident wave conditions).  The geometry of the top of the reef (i.e. the crown) 
can act to reduce wave setup on the onshore side of the reef. Different types of 
breaking waves (plunging, collapsing, intermediate or backwash, e.g.) possess 
different energy dissipation characteristics.  
 
The difference of these wave formations correlates to variations in wave setup 
behind the reef. Use of an inclined reef crown tends to result in incoming waves 
breaking with plunging type, collapsing type or intermediate of those types in 
most wave conditions. Use of a flat crown tends to result in the waves break on 
the offshore edge of the reef with backwash type breaker. 
 
The reef with an inclined crown lowers the wave setup in comparison with the 
conventional flat crown in the wide range of incident wave height. The plunging 
type breaker or the collapsing type breaker on the inclined reef gradually 
reduces wave energy over the reef. On the other hand, the backwash type 
breaker dissipates wave energy largely on the offshore edge of the reef. The 
difference of these wave deformations causes one of the reasons of lower wave 
setup in Case-A and Case-B with inclined crown. 
 
Due to the intensive wave breaking on the reef under the larger wave height 
conditions, it has been found that reefs with inclined crown are likely to have  
equal or better wave dissipating function to conventional flat crown reefs.  
 
2.2 Impacts to Sediment Deposition 
Observations regarding the impact of the construction of jetties at Wells harbor 
and at the mouth of the Saco River have attuned both regulators and the general 
public to the often unanticipated consequences of jetty construction on 
nearshore flow patterns and the resultant impact on sediment transport. Any 
decision to construct one or more segments of artificial reefs in the vicinity of 
Fishing and Gooseberry Islands should be accompanied by more detailed 
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assessment into the potential for increased sediment deposition within the 
project area. In particular, concerns have been expressed with respect to 
possible shoaling at the entrance to Chauncey Creek. 
 
Dr. Larry Ward at the UNH Center for Coastal and Ocean Mapping published 
mapping indicating the general nature of bottom sediments within the lower 
Piscataqua estuary in 1995. A copy of Dr. Ward’s map is included in the 
appendices. 
 
Dr. Ward’s research suggests that the bottom (substrate) within much of the 
lower Piscataqua Estuary tends to be coarse sands and clays, with an absence of 
fine silts. However, observations during the benthic survey conducted by MER 
Assessment Corp suggest that much of the bottom in the area of the proposed 
improvements is comprised of finer grained materials.  
 
2.3 Conceptual Plan and Section 
Appendix F includes conceptual design sketches. These will require refinement 
in the event the project proceeds to implementation. 
 
Information provided by the Corps with regard to the gradation and delivery of 
the material included:  

 
“Blasted rock will be of various sizes, unsorted, from fist-sized to a couple 
CY in size.  Depending on the site depth and tide it would be delivered by 
scow or beck barge and dumped or pushed over the side where the Town 
(in compliance with its permits) designates, or delivered at the dredge site 
if the Town supplies its own contractor with barge or scow.   
 
Timeframe is dependent on Congressional authorization followed by 
Congressional appropriations.  Early construction is likely the winter of 
2016-2017, with the rock scheduled for removal in the Feb-March 
timeframe.“ 
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Part 3 – Regulatory Issues 
 
3.1 Applicable Regulations  
Wright-Pierce has engaged in discussions and correspondence with those 
regulatory agencies (and secondary resource agencies) expected to have 
jurisdiction over the project to obtain information that would influence design 
considerations and natural resource protection considerations for the project.  
These agencies include the US Army Corps of Engineers and the Maine 
Department of Environmental Protection, as well as agencies consulted by the 
DEP and Corps in issuing approvals for projects of this nature, such as the Maine 
Department of Marine Resources, Maine Geological Survey, Maine Submerged 
Lands Program and the National Marine Fisheries Service. 
 
The design considerations are likely to include requirements relative to 
navigational and construction timing elements. Environmental requirements can 
be expected to include consideration of benthic impacts within the areas directly 
impacted by reef construction. Consideration of indirect impacts will also be 
explored. The indirect impacts may include the reef’s impacts to circulation 
changes, and changes in the pattern of sediment deposition.  Potential mitigation 
of these impacts will also be investigated (see the summary of investigation into 
benthic habitat developed for this project by MER Assessment Corporation 
included in the appendices) 
 
3.2 National Environmental Policy Act 
The National Environmental Policy Act (NEPA) was promulgated in 1969 to 
ensure that federal agencies take into account the environmental impacts of 
their actions and decisions. Under NEPA, federal agencies are required to assess 
the environmental impacts associated with their proposed actions and consider 
alternative means to accomplish their missions, with a focus on determining 
whether alternatives may be less damaging to, and protective of, the 
environment. NEPA stipulates that "it is the continuing responsibility of the 
federal government to use all practicable means, consistent with other essential 
considerations of national policy" to avoid environmental degradation, preserve 
historic, cultural, and natural resources, and "promote the widest range of 
beneficial uses of the environment without undesirable and unintentional 
consequences". Federal agencies are required to use a systematic 
interdisciplinary approach in environmental planning and consideration of 
projects which may have impacts on the environment. 
 
For the purposes of this project, the clearance required under NEPA would be 
addressed by the Corps of Engineers as a part of the overall NEPA clearance 
associated with the dredge project. 
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3.3 Maine Natural Resources Protection Act 
Maine’s Natural Resources Protection Act (NRPA) dictates that “the State's rivers 
and streams, great ponds, fragile mountain areas, freshwater wetlands, 
significant wildlife habitat, coastal wetlands and coastal sand dune systems are 
resources of state significance. These resources have great scenic beauty and 
unique characteristics, unsurpassed recreational, cultural, historical and 
environmental value of present and future benefit to the citizens of the State and 
that uses are causing the rapid degradation and, in some cases, the destruction 
of these critical resources, producing significant adverse economic and 
environmental impacts and threatening the health, safety and general welfare of 
the citizens of the State." 
 
Approvals are required under NRPA when an "activity" will be:  
 

 Located in, on or over any protected natural resource, or  
 Located adjacent to a coastal wetland, great pond, river, stream or brook 

or significant wildlife habitat contained within a freshwater wetland, or 
certain freshwater wetlands. 

 
The term "activity" includes a variety of potential impacts, including dredging or 
displacing soil or other materials 
 
3.4 Section 404 of the Clean Water Act 
The Corps of Engineers exercises jurisdiction over many types of projects that 
may impact navigation under Section 404 of the Clean Water Act. Specifically, 
Corps permits are required for any work located within the Nation's navigable 
waters. The Corps attempts to balance the benefits and impacts of proposed 
projects, and issues permits that acknowledge a variety of factors. As a part of 
the permit process, the Corps consults with other federal, state and local 
agencies and the public. The results of this review are intended to allow 
reasonable use of private property, infrastructure development, and growth of 
the economy. Adverse impacts to the aquatic ecosystems are often offset 
through required mitigative actions (typically involving: restoration, 
enhancement, creation or preservation of the impacted functions and values).  
 
3.5 Section 10 of the Rivers and Harbors Act 
The Corps of Engineers exercises jurisdiction over many types of projects that 
may impact navigation under Section 10 of the Rivers and Harbors Act. 
Specifically, the regulation is as follows: 
 
33 U.S.C. 403. Construction of bridges, causeways, dams or dikes generally; 
exemptions: That the creation of any obstruction not affirmatively authorized by 
Congress, to the navigable capacity of any of the waters of the United States is 
hereby prohibited; and it shall not be lawful to build or commence the building 
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of any wharf, pier, dolphin, boom, weir, breakwater, bulkhead, jetty, or other 
structures in any port, roadstead, haven, harbor, canal, navigable river, or other 
water of the United States, outside established harbor lines, or where no harbor 
lines have been established, except on plans recommended by the Chief of 
Engineers and authorized by the Secretary of War; and it shall not be lawful to 
excavate or fill, or in any manner to alter or modify the course, location, 
condition, or capacity of, any port, roadstead, haven, harbor, canal, lake, harbor 
of refuge, or enclosure within the limits of any breakwater, or of the channel of 
any navigable water of the United States, unless the work has been 
recommended by the Chief of Engineers and authorized by the Secretary of War 
prior to beginning the same. 
 
3.6 Benthic Habitat Assessment 
In July of 2014, personnel from MER Assessment Corporation completed an 
assessment of habitats within the area of likely impact. A copy of the resulting 
assessment report is included in the appendices. 
 
3.6 Agency Interactions 
As noted above, the regulatory approvals necessary for construction of one or 
more artificial reefs for the protection of Pepperrell Cove would require inter-
agency consultation at both the state and federal levels. In order to gauge the 
feasibility of acquiring the necessary approvals, we have engaged the key 
agencies in dialogue to understand the nature and magnitude of any concerns 
that they might have. Our discussions with the agency representatives can be 
summarized as follows. 
 
3.7 State Agencies 
Maine Department of Environmental Protection: Angela Brewer of the Maine 
DEP. The Maine DEP provided the following comments, and indicated that 
additional comments would be forthcoming in the event the proposed project is 
submitted for a NRPA permit:  
 
“Most of my questions/concerns would revolve around how the proposed 
structures would alter water circulation and sediment transport and accretion. I 
expect Steve Dickson could address these issues. As you probably are aware, the 
intertidal area just east of Fishing Island hosted eelgrass as recently as 2005 and 
was the site of a long term monitoring site managed by Fred Short as part of the 
SeagrassNet program. There was clear documentation in 2005 of thorough 
grazing on eelgrass by Canada geese, which decimated this Fishing Island 
eelgrass bed and the bed has yet to recover. I have contacted Fred Short to get 
his impression as to whether or not this site would still be suitable for 
reestablishment of eelgrass, and can let you know how he responds. If the wave 
barrier were to be installed, I would be interested to know if that would cause 
the area to its east fill in with finer sediment and therefore increase the elevation 
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and make this area less suitable for eelgrass reestablishment. The 
reestablishment of eelgrass as well as any shellfish that may utilize the proposed 
structure could all be a moot point if there is a healthy population of green crabs 
in the vicinity, however. The wave barrier could additionally serve as refuge for 
green crabs, which would not likely be beneficial to the community. 
 
If green crabs did not control the bivalve community, I see a benefit to having 
more filter feeders in this area to remove particulates from the water column. 
Suspended sediment, detritus and/or nutrients in the particulate form have been 
implicated in decreased light availability for eelgrass in the Piscataqua and 
Portsmouth Harbor, and the improved filtration capacity could be beneficial.” 
 
Maine Geological Survey:  We have been in correspondence with Stephen M. 
Dickson, Ph.D., Marine Geologist, but have not received any comments to date. 
 
3.8 Federal Agencies 
National Marine Fisheries Service: The NMFS can be expected to offer comments 
for: Essential Fish Habitat (EFH), Fish and Wildlife Coordination Act 
(FWCA), Endangered Species Act (ESA), and possibly Marine Mammal Protection 
Act (MMPA).  Mike Johnson op the NMFS offered the following comments: 
 
“For EFH and FWCA, we will need to conduct an assessment of the existing area 
in terms of habitat (bottom), depths, vegetation, etc., as well as an assessment of 
the effects of the proposed work.  I will tell you in advance that we generally do 
not like to see proposals to place rock over open bottom habitat since that is 
considered a conversion of habitat, and has certain impacts to existing 
resources.  You will also want to evaluate hydrodynamic changes that may alter 
the sediment regime and erosion, and sediment transport in the area.  I'm not 
sure how large a structure you are considering, but you might consider a more 
benign structure like a wave fence that has a smaller footprint.  The US Coast 
Guard installed a wave fence at the Portsmouth Station a few years ago, so if you 
aren't familiar with that project you might take a look. 
 
Construction of solid structures, like a wave barrier or jetty, alters sediment 
transport and wave dynamics and can adversely affect adjacent habitats.  I 
recommend that the applicant address this issue in the application, which may 
involve conducting further studies to investigate and evaluate this.  But for the 
purpose of environmental site assessments, I would want to know what type of 
habitats are present in the adjacent area that may be affected by changes in the 
physical environment due to a wave barrier.  Secondly, the area around Fishing 
Island use to support a large eelgrass bed, although the bed began to diminish in 
the mid-2000s.  The attached map (see appendices) is based on NH eelgrass bed 
shapefiles, which was converted to kml files for Google Earth and subsequently 
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saved as an image file so the individual years of mapping are aggregated.  You 
can go to the NH Granit database to get the original shapefiles.   
 
The other issue with this project will be the footprint of the proposed barrier will 
eliminate the potential for regrowth of eelgrass in this historic eelgrass 
habitat.  The widespread loss of eelgrass in the Piscataqua River estuary is 
primarily attributed to eutrophication and general degradation of water quality, 
which is being addressed through various means including reducing point and 
nonpoint source pollution.  We believe eelgrass beds will come back to areas 
that historically supported eelgrass if and when water quality improves.  But if 
structures are continually built over these historic beds, the opportunity for 
recolonization will be greatly diminished.  We want to discourage constructing 
structures in historic eelgrass habitat, even if the beds are not currently 
present.  I recommend the applicant fully address this in the application.  The 
NHDES is beginning to require applicants provide historic information on 
eelgrass for projects that may alter the substrate or shade the substrate for these 
reasons.” 
 
US Fish and Wildlife Service: Wende Mahaney of the US Fish and Wildlife 
Service offered the following comments:  
 
“USFWS doesn't have the time or staff at the moment to thoroughly review this 
site assessment and offer detailed comments. 
 
However, based on a quick review, we completely support the comments 
already submitted by Mike Johnson at NMFS.  This project certainly the has 
potential for impacts that extend beyond the footprint of the placed rock debris.  
The Town of Kittery must evaluate whether or not there will be impacts beyond 
the footprint of the structure, say from changes in sediment transport or wave 
dynamics as Mike points out. 
 
And we completely support NMFS regarding currently vacant eelgrass habitat.  
Impacts to eelgrass habitat needs to be thoroughly assessed regardless of 
whether or not the particular habitat is currently vegetated.  Given the recent 
losses of eelgrass beds in various places in Maine, we really need to be looking 
hard at avoidance of impacts wherever possible and keeping currently 
unvegetated habitat available should conditions allow for revegetation in the 
future.” 
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Part 4 – Alternatives Assessment  
 
4.1 General 
As state and federal regulatory processes often include consideration of “lower 
impact practicable alternatives” as a requirement, this report includes discussion 
of the potential use of a floating wave attenuation system. A system of this 
nature was installed across the estuary at the USCG facility several years ago. 
 
4.2 Floating Wave Attenuation System 
A copy of the drawings associated with the implementation of the floating wave 
attenuation system at the US Coast Guard Station in New Castle, NH is included 
in the appendices. Given the use of such a system in such close proximity to the 
project area, it is likely that the agencies would expect this option to be given 
serious thought during the approval process. 
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Part 5 – Conclusions  
 
5.1 General 
A number of concerns were identified relative to the initiative over the course of 
our investigations. They are as follows: 
 

 Risk of increased/altered sediment deposition patters within the lower 
estuary; 
 

 Impact to historic areas of eelgrass beds, and associated concern that 
construction of the improvements will inhibit potential future regrowth of 
these eelgrass beds; and 

 
 Long-term value given potential impacts of climate change on sea level 

rise and storm surge. 
 

Information obtained during the planning process was assimilated and presented 
at a public meeting conducted by the Kittery Port Authority on February 5, 2015. 
At that time it was determined that the community would not proceed with the 
initiative to place dredged rock material as had been contemplated.  
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Federal Dredge Project Summary 

  







  
 

Appendix B 
Benthic Habitat Assessment Report 

  



























  
 

Appendix C 
Historic Limits of Eelgrass Beds 
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Town of Kittery/KPA
Wave Attenuation Assessment

Public Meeting
September 4, 2014

Town of Kittery/KPA
Wave Attenuation Assessment

Agenda
Study Purpose 
Acknowledge Funding
Overview / Scope of Study
Proposed Activities
Piscataqua River Dredge Project
Regulatory Elements
Alternatives
Timeline
Public Comment/Questions
Next Steps



Town of Kittery/KPA
Wave Attenuation Assessment

Purpose: To assess the 
feasibility of enhancing 
wave attenuation for the 
protection of Pepperell 
Cove.

Town of Kittery/KPA
Wave Attenuation Assessment

Project Funding: Funded 
in large part by the State 
of Maine, though a 
NOAA Grant from the 
Maine Coastal Program



Wave Attenuation Assessment
Scope of the Evaluation

• Coord. with ACOE
• Initial Agency Contacts
• Habitat Assessment
• Agency Reviews
• Wave Action Review
• Alternatives Screening
• Public Meeting (Sept.)
• Issue Draft Plan
• Finalize Plan

Wave Attenuation Assessment
Proposed Scenario

• Construction of 
“artificial reefs”

• Use stone from 
Corps dredge 
project

• Adjacent to 
Fishing Island and 
Gooseberry Island



Proposed Activities

Wave Attenuation Assessment

Piscataqua River Dredge Project
• Corps plans to dredge portions of the 

existing federal Piscataqua River 
navigational project

• 400 foot wide channel extends to river 
mile 8.8

• Two turning basins
• Expansion of upper turning basin will 

create blasted rock, requiring disposal
• Timeline is still in flux



Piscataqua River Dredge Project

Applicable Regulations

State of Maine
• Natural Resources 

Protection Act 
(NRPA)

Federal Government
• Section 404 of CWA
• Section 10 of Rivers 

and Harbors Act
NEPA? (dredge spoils)



Wave Attenuation Assessment
Key Agencies Involved

State of Maine
• DEP
• DMR
• MGS
Federal Government
• Corps of Engineers
• NMFS
• USF&WS
• USCG

Wave Attenuation Assessment
Initial Agency Concerns
• Eelgrass
• Winter Flounder
• Sturgeon
• Shellfish beds
• Impacts from direct 

loss of habitat
• Impacts from 

changes in sediment 
deposition patterns



Wave Attenuation Assessment
Habitat Assessment
• Conducted video surveys
• Conducted on-foot 

surveilance of intertidal 
zones at low tide

• Confirmed lack of eelgrass
• Crabs, worms, oysters 

present
• No evidence of clams
• EFH likely limited to winter 

flounder

Wave Attenuation Assessment
Habitat Assessment

Historical assessment of eelgrass beds



Wave Attenuation Assessment
Habitat Assessment
Screening of Alternatives
• Required under Federal 

regulatory process
• Floating wave 

attenuation devices
• Coast Guard Facility

Wave Attenuation Assessment
Project Timeline

• Tied to federal dredge 
project timeline

• Study needs to be 
complete by 
December 31, 2014



Wave Attenuation Assessment
Public Meeting

Questions and Comments?

Wave Attenuation Assessment
Next Steps

1. Compile Public 
Feedback Results

2. Continued Agency 
Coordination

3. Prepare Draft Report
4. Review Draft with 

Town Staff/KPA 
5. Finalize the Report



  
 

Appendix E 
Public Forum Minutes 

and Attendance Log 
  



 

UNAPPROVED 

KITTERY PORT AUTHORITY 

September 4, 2014 Meeting Minutes 

Council Chambers, Town Hall 

 

Members Present:   Bob Melanson, Barry Bush, Vice Chairman, Kelly Philbrook, Tom Smith, 

Steve Lawrence, Ray Grenier 

Members Absent:  none 

Staff:  Acting Harbormaster Paul Bourque 

 

Meeting began at 6:05 p.m.    
 

1. Pledge of Allegiance 

 

2. Minutes: August 7, 2014 

 Mr. Bush moved to accept the minutes of August 7 as submitted 

 Mr. Smith seconded 

 Motion carried unanimously 

 

3. Public Segment 

 Dick Draper:  Asked about ramp and resolution for commercial fishermen.  The 

assistant harbormasters (Paul Bourque and Alan Breton) have done a good job. 

 Mr. Melanson:  The ramp issue will be resolved to everyone's satisfaction. 

 Milton Hall:   

 Must be a resident of Kittery to serve on boards and committees. 

 Noticed involvement of Human Resources Department in seeking Harbormaster 

applications.  Does the KPA still hire the Harbormaster? 

Mr. Melanson:  Yes. 

 No speed sign in the Back Channel. 

 Dan Ford:   

 Returned 'no wake' sign to Harbormaster; needs to be replaced in Spruce Creek. 

 Ann Grinnell: If a boat is registered on line, would the Harbor Water Usage fee be paid, 

and was I supposed to pay the fee if I don't have a mooring or tie to a public dock? 

 Mr. Melanson:  If you register on-line, you can avoid the fee.  He has met with the 

Town Clerk to address this problem. 

 Barry Fitzpatrick:  Observed improvements and congratulates the Board.  With the new 

transient pier system, more supervision and enforcement is needed. 

 

 There was no further public comment. 

 

4. Harbormaster Report 

 Launch fees collected at Traip and Pepperrell Cove - $6,887, with $5,672 from Traip. 

  Launch fees collected at transient facility: $3,663. 

 Float repaired at Pepperrell Cove. 



 Government street panel box will be finished on September 5; the lock had been broken 

and was reported to the Police.   

 Bathroom at Pepperrell Cove has motion a detector for light and fan, which is 

constantly running.  Motion switch changed to turn off after 15 seconds. 

 Replacement of water saving sink/toilet/urinal is estimated at $500; completion within 

next few weeks. 

 Hurricane Season:  Peak season end August to mid-September.  Engineers assured new 

floats can be bridled to withstand winds. 

 Earliest removal of floats is now October 21-22. 

 Peter Walsh:  Special KPA projects: 

1. Addition to internet connectivity at Harbormaster Shack; video streaming to 

Police/Dispatch and web site that can be accessed via cell phones.  Adding 

enhanced wi-fi signal to edge of mooring field. 

2. Researched marketing opportunities for transient facility for free print and on-line 

placement, including Map-Tech to be added to marina directories; Maine Harbors; 

on-line website and marina directories.  Boston Sailing Center has a web site for 

Kittery and KP, to be updated.  Paid marketing includes: Points East, for $100, can 

be added to marina directory; Waterways Guide is too expensive, at $2700 for an 

advertisement. 

3. Working to link Kittery Harbormaster Website to Town Web site and vice-versa.  

Working on updating mooring database and waitlist, and convert from Access 

database to Excel.  Mooring and waitlist database will be posted as PDF online. 

4. Facebook page for Kittery Harbormaster.  Potential for feedback. 

 

5. Marinas Piers and Floats - Discussion of In-Kind Repair and Replacement of pier at 

Badgers Island West. 

 

Ms. Philbrook:  The existing pier is 9' x42'.  17'x42' is not in-kind replacement; does not 

believe it is grandfathered;  the request should be submitted as an application before the 

KPA. 

Mr. Melanson:  The two original bridge piers totaled 17 x 42; when westerly pier rebuilt, it 

was built as a 9'x42' pier, as it exists on the other side; photo evidence shows remnants of 

the original pier; the permit has been issued, and the CEO is comfortable with this decision. 

Ms. Philbrook:  Thinks it is wrong and disagrees with the decision; others who have pilings 

in place should then get the same treatment; the Knight Avenue property was in kind, but 

when they added a ramp, they came before the Board;  if the Army Corp has an issue, the 

fault will be with the Board, not the owner.  Precedent has now been set.   

Mr. Lawrence:  Assumed it was grandfathered, but doesn't want to set a precedent by not 

following the rules.    

Mr. Melanson:  He will be more prudent in the future and put such requests before the 

Board. 

 

 

6. Public Hearing:  Wave Attenuation Project 



Discussion of the potential use of blasted rock/dredge spoils from the Eliot Turning 

Basin/Piscataqua River dredge project for the purpose of enhanced wave mitigation for 

Kittery's principal anchorage at Pepperrell Cove. 

 Jonathan Edgerton, Wright-Pierce Engineers, provided an update and presentation 

(attached). 

 

Public Comment: 

Mark Drummond, Kittery Point:  Will this extend to buoy at Fishing Island? 

Mr. Edgerton: The details have not been completed; depends upon footprint allowed and 

amount of material needed.  If no constraints, extending would be the goal.  The farther 

out, impact on current ebbs and flows increases, along with sediment deposits .  There are 

no hard and fast answers at this stage. 

Dick Draper:  Biggest issue is the southerlies; the goal is to knock some of these waves 

down. 

Mr. Melanson:  Communication has been made with owners of Fishing and Gooseberry 

Islands.  

Ms. Philbrook:  What is the potential cost to the taxpayer? 

Mr. Edgerton:  The actual disposal could cost nothing;  the report is 80% paid via NOA 

funding so the town can arrive at a decision; habitat assessment will need to be made. 

Mr. Melanson:  There is no cash outlay by the Town for the report. 

Discussion followed regarding sediment control in the waters. 

Eddie Howells:  How long will structure last?  Concerned about impact on Fishing Island, 

causing erosive effects on the Island due to larger waves.   

Mr. Edgerton:  Depending on the size of the rock material, benefit could be 50-100 years. 

The Maine Geological Survey is reviewing the proposal and will address the impact on 

currents and land areas.  The more shallow areas will have less velocity than the main part 

of the channel. 

Mr. Melanson:  Easements may be needed for riparian rights areas where these deposits 

will be made. 

Kathy Wolf, Foreside:  What is the possibility of contaminate material deposited at 

Pepperrell Cove, and what is the degree/purpose of wave attenuation?   

Mr. Edgerton:  If there is the potential for upstream contaminants (i.e. heavy metals), 

analysis by ACOE will be conducted to understand risks.  Blasted ledge material and 

overburden is where contaminants settle, rather than bedrock.  NEPA approval will be 

required, including additional analysis of what the material is composed of, and where it is 

going before it is deposited.  The purpose of the project is to attenuate waves and provide 

anchorage protection, primarily from due south/southeast. 

Milton Hall:  Size of material/tonnage?  Need 4-5 ton to hold. 

Mr. Edgerton:  The material will be a mixed bag. 

 

 

7. Pepperrell Pier Project - No further discussion. 

 

8. New & Old Business 

 Update of KPA Application  

 Mr. Melanson:  Workshop with Council on September 15 at 6:00. 



 Mr. Lawrence:  Security camera at Traip.  He will follow up on this. 

 Ms. Philbrook:  Schedule workshop for update of Rules and Regulations before the end of 

the year.  Mr. Melanson:  This will be added to the October agenda. 

 Mr. Melanson:  Harbormaster interviews will be held on September 9. 

 

9. Adjourn 
  



Ms. Philbrook moved to adjourn  

Mr. Smith seconded 

Motion carried unanimously 

 

The September 4, 2014 Port Authority meeting ended at 7:22  p.m. 

Submitted by Jan Fisk, September 23, 2014 
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Conceptual Design Materials  

  





TOWN OF KITTERY
PEPPERRELL COVE

KITTERY POINT, MAINE
YORK COUNTY



TOWN OF KITTERY
PEPPERRELL COVE

KITTERY POINT, MAINE
YORK COUNTY



TOWN OF KITTERY
PEPPERRELL COVE

KITTERY POINT, MAINE
YORK COUNTY



TOWN OF KITTERY
PEPPERRELL COVE

KITTERY POINT, MAINE
YORK COUNTY



  
 

Appendix G 
USCG Wave Suppression System 

  

















  
 

Appendix H 
Portsmouth Harbor Sediment Mapping 
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