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§ 5.6 (d)(3) – Description of Existing Environment and Resource Impacts 
 

§5.6 (d)(3)(i) General Requirements: 
 
As a rule, background information in this PAD is provided from three sources.  The first 
set of information has been retrieved from project planning efforts in the 1970s and 
1980’s, and during the past twelve months.  The Passamaquoddy Tribal Council at the 
Pleasant Point Reservation submitted a series of applications with FERC and the State of 
Maine during the 1980s which serves as the public record for this document and source 
of information. 
 
As a rule, the prefix “HMC- XX” will be used to reference Tables, Figures, Exhibits, and 
Appendices in a sequential manner. 
 
The second source of baseline data was retrieved from the State of Maine and FERC 
applications submitted by Quoddy Bay LNG with special emphasis on the information 
provided for the pipeline section which was proposed to traverse the middle section of 
Half-Moon Cove.  Tidewalker Associates has installed the PAD on its web site at: 
http://mainetidalpower.com along with appropriate links to public documents.  This 
information will be used to assist in the characterization of Half-Moon Cove on the basis 
of environmental parameters and resource utilization features from public facts pertinent 
to the project’s review and evaluation. 
 
The third source of information refers to public documents and scientific reports pertinent 
to the characterization of Half-Moon Cove from a literature and policy search as 
specified by FERC and as revealed during this investigation. 
 
A description of any known or potential adverse impacts and issues associated with the 
construction, operation or maintenance of the proposed project including continuing and 
cumulative impacts appears in § 5.6 (d)(3)(i)(C) as presented in this section in accordance 
with the FERC guidelines which are reproduced in “text boxes” and in italics. 
 
 
  § 5.6 (d)(3)(i)(A) – Summary of Existing Environment 

 
Subsequent sections of the PAD will 
provide a descriptive summary of 
other subsections following § 5.6 
(d)(3)(i) from (ii) to (xiii) in 

accordance with FERC nomenclature.  The entrance to HMC was once spanned by a 
wooden toll bridge as depicted in Fig HMC-02. In the following pages, a summary of the 
existing environment has been extracted from a historical Half-Moon Cove description 
which still applies as listed below and bordered by heavy dashed lines (please disregard 
references to documents which are not preceded by HMC-XX): 

 

(A) A description of the existing environment 
as required by paragraphs 
(d)(3)(ii)–(xiii) of this section; 
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Information contained in the solid  box was taken from Quoddy Bay LNG (2007) 
submittal for FERC permitting.  In this case, it is being used to characterize the natural 
surrounding of the area around Half-Moon Cove as third party verification. 
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§ 5.6 (d)(3)(i)(B) – Summaries of Data and Studies 

 
A list of the sources of information used for 
the PAD preparation is included in Appendix 
HMC-03.  In Exhibit HMC-04, an overview 
of the project’s impact appears for concerns 
raised in the 1980s.  This evaluation was 
provided on the premise that the tidal range 

within Half-Moon Cove would be reduced by more than 50%; however, the present mode 
of operation is based on a 2-3 foot increase in the elevation of low tide.  Under present 
conditions, environmental impacts have been reduced substantially without drastically 
affecting energy production or project costs. 

 
 
§ 5.6 (d)(3)(i)(C) – Known or Potential Adverse Impacts & Issues 

 
 
 
Known and unavoidable 
consequences of the construction, 
operation, and maintenance of the 

(B) Summaries (with references to 
sources of information or studies) of 
existing data or studies regarding the 
resource; 

(C) A description of any known or potential 
adverse impacts and issues associated 
with the construction, operation 
or maintenance of the proposed 
project, including continuing and cumulative 
impacts; and 
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proposed project are associated with the installation of a dam or barrage at 
the entrance to Half-Moon Cove  

will be addressed in terms of the following features of project development: 
(1).construction; (2) operation; and (3),.decommissioning. 
 
The material included here after the summary will give historical perspective on the 
original project from the 1980’s bordered by dashed lines.  A clarification will be 
provided when needed to indicate that the earlier study was based on a more extensive 
reduction of the tidal range within the impoundment; however, many of the conclusions 
still apply today along with most of the factors of interest in evaluating adverse impacts..   
 
(1) Construction: Impact on Environment: 
 
Due to the present state of project design, a decision has not been finalized on the 
composition of the dam at the entrance to Half-Moon Cove.  The traditional design is 
based on a rockfill composition as illustrated in Figure HMC-03.  This design would 
allow the placement of a secondary road into Eastport and / or rail traffic across the dam.  
 
A, so-called, tidal wall is an option as previously described in an earlier section of the 
PAD.  In this case, steel or composite material piers would be driven into the overburden 
of the site and panels would be placed horizontally between the piles to create a water 
tight barrier.  A traditional concrete power plant would be placed between piers and 
secured in place with a similar pile driven configuration.  The emptying filling gates 
would be placed within the same section of the dam used for the power house. 
 
In comparison to a rockfill dam, the tidal wall would have a much smaller footprint and, 
therefore, represent less transition in surface area from an intertidal zone into 
permanently covered terrain.  A tidal wall would reduce the time of construction and 
decrease the sedimentation load expected during the placement of a rockfill dam.  From 
various studies conducted on the construction of a major dam (e.g., Department of 
Interior, circa 1963), a sufficient and local supply of rockfill dam material is available 
near the proposed site. 
 
A final decision on dam design will depend on a number of factors which will include: 
(1) local desire for a second access road into Eastport; (2) employment opportunities with 
the installation of civil works element of barrage design; (3) environmental issues; and, 
(4) lifetime and maintenance expectations for the two options.  Both methods are 
considered technically feasible and current estimates favor the tidal wall based on 
economic considerations.  Regulatory mandates for decommissioning requirements 
would also favor a tidal wall unless multi-faceted considerations are placed in the 
decision process.  For example, a request to remove traffic from the Pleasant Point 
Reservation might increase the appeal for a rockfill dam. 
 
The possible placement of emptying / filling gates in the existing causeway between 
Pleasant Point Reservation and Carlow Island represents a similar uncertainty on design 
decisions.  In this case, the capacity to control flow into Half-Moon Cove from 
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Passamaquoddy Bay offers both technical and environmental benefits which have been 
discussed in this PAD.  These factors will be considered during on-going project phases. 
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(2) Operation:  (A) Effect on Tidal Range   
 
In the original design’s scheme of operation for the power house in the 1980’s, the 
reduction in tidal range approached 50% within Half-Moon Cove. Through the use of 
reversible turbines and the incorporation of a novel mode of operation, the tidal range 
reduction is now expected to range from 2-3 feet at the low tide mark within the 
impoundment.   In ecological terms, the net impact of this modification should be viewed 
with respect to the normal fluctuation experienced in Half-Moon Cove now for an 
ecosystem functioning between neap tide and spring tide conditions which range from 
12’ to 26’ in vertical measure, respectively, during a period of approximately two weeks.  
The term “spring tide” is a misnomer since spring tides occur roughly twice every month 
during a calendar year.  During the fall and spring equinox, the “spring tides” are higher 
than the previous six month period due to the interrelationship between the moon, sun, 
and earth. 
 
The lowest low tide levels are experienced during “spring tide” conditions.  Conversely, 
the highest low tide levels are observed during neap tides.  The difference in elevation for 
these two events is approximately seven feet with the same differential observed at the 
high tide level for the two extreme tides (i.e., neap and spring).  Due to this mechanism, 
organisms and plant life within a tidal environment survive by adapting to a varying tidal 
range within the region between lowest and highest low tide and also in the area between 
lowest and highest high tide at the upper end of the water column. 
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In the region between the highest low tide and lowest high tide, intertidal areas will 
always experience the presence of a tidal function which floods and ebbs across the 
terrestrial surface. 
 
In the region between the lowest high tide and highest high tide, tidal waters will not 
cover intertidal area for neap tides and will experience progressively longer periods of 
water cover when proceeding from neap tide to spring tide conditions. 
 
Finally, in the region between the lowest low tide and highest low tide, a different 
mechanism is noted depending on the phase of the tidal cycle.  For neap tide conditions, 
the area will always be covered by water; i.e. submerged.  For other tides, this area will 
be uncovered for short (but progressively longer) periods of time when proceeding from 
neap to spring tide conditions. 
. 
A tidal power plant is drastically different than a normal hydro-electric plant because it 
does not have to create a permanent storage volume to maintain (i.e., balance out) 
discharge during a calendar year.  A tidal power plant also allows for two way transfer of 
water in nearly the same time pattern as a normal tidal cycle.  Under our proposed mode 
of operation, a slight volume of water will be established conceptually as permanent 
storage from the lowest low tide mark to approximately 2-3 feet above this elevation 
which also equates into a slight reduction in the volume of water transfer across the 
opening of Half-Moon Cove during a tide cycle.  A tidal dam retains water to create 
potential energy and later releases tidal waters to optimize the generation of kinetic 
energy for an installed capacity selected to consider volume fluctuations during the lunar 
tide cycle.  The following information is provided on water volume within Half-Moon 
Cove under different conditions for natural tidal fluctuations and under an assumed mode 
of electrical generation which would raise the low tide level by 2-3 feet for any tide. 
 
In essence, the ecosystem’s ability to adapt to a varying tidal function is an indicator of 
the system’s sensitivity to changes within that environment.  In the case of the proposed 
changes associated with the operation of the Half-Moon Cove project, the permanent 
alteration to the tidal regime refers to the volume of water contained from the lowest low 
tide level (at spring tide) up to 2-3 feet above this elevation.  After initiation of tidal 
power generation under this mode of operation, this volume element (i.e., permanent 
storage) will never experience an intertidal environment and represents an area of 
approximately 140 acres of presently unproductive habitat which will be transformed into 
permanently submerged lands.  Under the present regime, this periodic intertidal 
environment which has the longest time duration for spring tides only occurs for short 
periods of time during a calendar year.  For convenience, this area will be referred to as 
the “low spring tide zone” which is characterized as being either a very muddy surface 
without any vegetation or as exposed ledge extending into submerged land. 
 
Our hypothesis is that the increase of 2-3 feet in the level of low tide from the operation 
of the tidal plant will not substantially affect the environmental quality within the 
impoundment since it is less than the approximate seven foot difference at the low end of 
the tidal spectrum experienced by the ecosystem during the normal progression from 
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neap tide to spring tide conditions.  The lower end of the area between the lowest low tide 
and highest low tide is characterized as being commercially unproductive since it 
functions under a demanding schedule of intertidal and submerged conditions.  The lower 
end of the “low spring tide zone” is primarily submerged and the upper end is primarily 
intertidal as determined by the sequence imposed during the progression from neap tide 
to spring tide conditions. 
 
This mechanism also has an influence on other changes (e.g., water temperature) 
anticipated as a result of the modified tidal range in the impoundment.  Intuitively, the 
changes will be less as one approaches the normal tidal function.  An anticipated increase 
of water temperatures during the summer due to the modified tidal regime is expected to 
be less than the normal year to year variation observed under present conditions.  The 
induced impact on salinity is another factor which is expected to fall within the present 
annual variations during the course of time. 
 
In terms of continuing or cumulative impacts, the ecology of Half-Moon Cove will be 
exposed to a continuous pattern of water movement after the project has been placed in 
operation which is very similar to present variations in tidal elevation.  The transition 
from natural to modified conditions will occur quickly and is not expected to adversely 
affect the environment of Half-Moon Cove due to the inherent ability of marine species 
and plants to adapt to changes as reflected by its present ability to adapt to a regular 
pattern of influence from neap to spring tide conditions and back down to neap tides.  A 
difference of seven feet in vertical distance between low tide levels and high tide levels 
has created an environment capable of adapting to varying tidal conditions. 
 
(2) Obstruction of Passage:  (B) Operational Impacts 
 
The barrage at the entrance to Half Moon cove at the site of the powerhouse will restrict 
passage of traditional fishing and recreation boats.  Safety restriction areas will have to be 
created on either side of the installation to prohibit any boat traffic from coming too close 
to discharge points .  The gates and turbines are designed to allow for safe passage of  
fish species and the Maine Department of Marine Resources has previously decided that 
fish passage was not required for the project based on a design which would have 
reduced the tidal range within Half-Moon Cove by more than 50% on the normal tidal 
range. 
 
For boat traffic, several concepts are under consideration.  One option involves the 
placement of boat ramps on both sides of the dam with provisions for boat hoists to 
enable access during Half-Moon Cove during slack tide conditions.  Another option is to 
place a boat ramp further from the dam to allow the placement and retrieval of boats 
during high and mid-tide conditions.  In any event, the impact on fishing and recreational 
use of Half-Moon Cove will be considered during the development phases of the project. 
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(3) Decommissioning: Current Regulations 
 
This issue has been addressed before and will depend greatly on the development of 
ancillary uses of the dam / barrage. 
 
 

 
 
 

§ 5.6 (d)(3)(i)(D) – Protecting / Mitigating Impacts & Enhancing 
Resources 

 
Once again, information is provided in the form of historical data as denoted by a heavy 
border of dashed lines.  For this subsection, information from the Quoddy Bay LNG 
proposal does not apply to this discussion. 
 
As previously noted during the description of the proposed mode of operation for the 
facility, the main impact is attributed to the reduction in the tidal range within the 
impoundment and the decrease in access to Half-Moon Cove.  The permanent transition 
of an intertidal zone into submerged lands and the creation of the dam’s footprint at the 
entrance to Half-Moon Cove are considered as unavoidable consequences of the project’s 
construction and operation.  These two issues will have to be analyzed during the 
regulatory review of project benefits and impacts.  In our opinion, the existing ecosystem 
has sufficient flexibility to adapt to these changes within the “low spring tide zone”. 
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The issue of accessibility will be analyzed in subsequent sections when discussing 
specific natural resource impacts. 
 
 

 
 
 
The installation of a filling / emptying gate in the rockfill dam between Pleasant Point 
and Carlow Island has also bee proposed as a method to control the tidal waters of Half-
Moon Cove to optimize electrical generation and to also improve the water quality of the 
tidal basin as a mitigative measure.  The feasibility of this element of design plans is still 
under consideration. 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(D) A description of any existing or proposed project facilities or operations, and 
management activities undertaken for the purpose of protecting, mitigating impacts to, 
or enhancing resources affected by the project, including a statement of whether such 
measures are required by the project license, or were undertaken for other reasons. The 
type and amount of the information included in the discussion must be commensurate 
with the scope and level of resource impacts caused or potentially caused by the 
proposed project. Potential license applicants are encouraged to provide photographs 
or other visual aids, as appropriate, to supplement text, charts, and graphs included 
in the discussion. 
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