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§ 5.6 (d)(3)  Description of Existing Environment and Resource Impacts 
 
§ 5.6 (d)(3)(iii): Water Resources 

  

A description of the water resources of the proposed project and surrounding area. 
This must address the quantity and quality (chemical/physical parameters) of all 
waters affected by the project, including but not limited to the project reservoir(s) 
and tributaries thereto, bypassed reach, and tailrace. Components of the description 
must include: 

 
The drainage area for the proposed project is not a relevant term since a reservoir, in the 
conventional sense, will not be created as a result of the project’s construction and 
operation.  The surface area of Half-Moon Cove will not increase in size as a result of 
retaining tidal waters.  Operation will start when an elevation of approximately four (4) 
feet is created between the impoundment and the receding waters of Cobscook Bay.    
The nature of tidal power generation utilizes the natural tidal exchange which in this case 
averages eighteen (18) feet with a range of twelve (12) feet for neap tide conditions to 
approximately twenty-six (26) feet for spring tide conditions. 
 
This section [§ 5.6 (d)(3)(iii)] will focus on the tidal resources of the Cobscook Bay 
region which provides a predictable source of water without substantial seasonal or 
annual variations.  The ability to accurately predict a tidal function provides a substantial 
and reliable source of energy without being dependent on a fresh water supply.  
Information will be presented in compliance with FERC standards with the understanding 
that tidal power generation is significantly different than conventional hydro-electric 
generation from fresh water which flows in one direction. 
 
  § 5.6(d)(3)(iii)(A): Drainage Area 
 

The drainage area for the proposed Half-Moon Cove project is 
comprised of a water body with a 1.27 square mile surface area 
at mean high tide for an average tidal range of 18’.  As 

previously noted, a water volume from the lowest low tide level to approximately 2-3 feet 
above this elevation forms the permanent reservoir which falls below the highest high 
tide levels in effect for this project.  Less than one percent of the water feeding into Half-
Moon Cove is comprised of fresh water from the abutting area in the form of rain and 
snow melt.  This volume of fresh water is considered inconsequential for maintaining the 
energy production potential of a tidal power plant at the entrance to Half-Moon Cove. 

(A) Drainage Area; 
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§ 5.6(d)(3)(iii)(B): Tidal Flow Characteristics 

 
 

The water volume of water ebbing from and 
flowing into Half-Moon Cove at the entrance 
to the tidal basin is listed below for a typical 
year to represent available flow for power 
production.  Adjustments for evaporation and 
other mechanisms have been incorporated into 
energy calculations for this relatively unique 
form of energy production.  Once again,  
contributions from fresh water inflow have 

been neglected due to the lack of substantial volume when compared with normal tidal 
exchange. 

B) The monthly minimum, mean, 
and maximum recorded flows in cubic 
feet per second of the stream or other 
body of water at the powerplant intake 
or point of diversion, specifying any 
adjustments made for evaporation, 
leakage, minimum flow releases, or 
other reductions in available flow; 

 
MONTH AVE TIDAL 

RANGE – FT 
DISCHARGE 
NEAP – CFS 

DISCHARGE 
AVE – CFS 

DISCHARGE 
SPRING – CFS 

JANUARY 18.37 13850 17960 19910 
FEBRUARY 18.34 13830 17940 19880 

MARCH 18.47 13930 18060 20020 
APRIL 18.35 13840 17950 19890 
MAY 18.22 13740 17820 19750 
JUNE 18.25 13760 17850 19780 
JULY 18.53 13970 18120 20090 

AUGUST 18.68 14085 18270 20250 
SEPTEMBER 18.56 14000 18150 20120 

OCTOBER 18.46 13920 18050 20010 
NOVEMBER 18.41 13880 18000 19960 
DECEMBER 18.11 13660 17710 19630 

 
The average discharge values are approximately the same for ebbing and flooding tides 
with a slight variation for the time dependent tide function. 
 
 

§ 5.6(d)(3)(iii)(C): Flow Duration Curve 
 

Information on tidal flow is listed above 
based on accurate predictions of tidal 
range anticipated at the proposed site in 
subsequent years.  Due to uncertainties 
associated with predicting the impact of 
global warming on tidal ranges in the Bay 
of Fundy, an attempt has not been made 
to estimate this potential mitigating 

(C) A monthly flow duration curve 
indicating the period of record and the 
location of gauging station(s), including 
identification number(s), used in 
deriving the curve; and a specification 
of the critical streamflow used to determine 
the project’s dependable capacity; 
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factor.  Based on the resonance character of the Bay of Fundy, any prediction of tidal 
range availability as a function of global warming effects would be extremely difficult to 
predict and beyond the scope of the pre-application document.  Historical observations 
points out the accuracy of tidal range predictions based on both empirical data and 
mathematical models. 
 
In summary, a flow duration curve is not a relevant function for a tidal power plant since 
a traditional reservoir is not created behind the dam and since the average monthly tidal 
range varies only slightly and is extremely predictable.  On a yearly basis, NOAA 
publishes a prediction of tidal range and high / low tide occurrences which is extremely 
accurate when compared with historical observations. 
 

 
§ 5.6(d)(3)(iii)(D): Ancillary Uses of Tidal Waters 

 
(D) Existing and proposed uses of 
project waters for irrigation, domestic 
water supply, industrial and other purposes, 
including any upstream or downstream 
requirements or constraints to 
accommodate those purposes; 

The project does not anticipate any 
competing use for the tidal waters of 
Half-Moon Cove. 
 
 

 
 
 

 
§ 5.6(d)(3)(iii)(E): Instream Flow 
 

 
(E) Existing instream flow uses of 
streams in the project area that would 
be affected by project construction and 
operation; information on existing 
water rights and water rights applications 
potentially affecting or affected 
by the project; 

Tidal water uses within Half-Moon Cove 
will be unaffected by the proposal.  State 
of Maine by virtue of authority under the 
submerged lands lease will be the 
deciding entity on water use. 
 
 
 

 
 

§ 5.6(d)(3)(iii)(F): Federal Water Quality Standards 
 
State of Maine establishes water quality 
standards for the tidal waters of Half-Moon 
Cove.  The following information from the 
Quoddy Bay LNG application summarizes 

existing conditions based on regulatory input. 

(F) Any federally-approved water 
quality standards applicable to project 
waters; 
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§ 5.6(d)(3)(iii)(G): Seasonal Water Quality Variation 
 § 5.6(d)(3)(iii)(G)(1) 

§ 5.6(d)(3)(iii)(G)(2) 
 

 

(G) Seasonal variation of existing water quality data for any stream, lake, or reservoir 
that would be affected by the proposed project, including information on: 

(1) Water temperature and dissolved oxygen, including seasonal vertical 
profiles in the reservoir; 

(2) Other physical and chemical parameters to include, as appropriate for 
the project; total dissolved gas, pH, total hardness, specific conductance, 
cholorphyll a, suspended sediment concentrations, total nitrogen (mg/L as 
N), total phosphorus (mg/L as P), and fecal coliform (E. Coli) 
concentrations;

The only water body which would be affected by the operation of the proposed tidal 
project is Half-Moon Cove.  The possibility of linking with Passamaquoddy Bay by 
installing filling / emptying gates at the causeway between Pleasant Point Reservation 
and Carlow Island would not adversely affect the water quality of Passamaquoddy Bay 
due to the vast disparity in volume. 
 
The only permanent “reservoir” created in this project refers to the volume element  
between the lowest low tide and the upper level approximately 2-3 feet above this 
elevation.  As previously noted, the natural volume of water ebbing from and flooding 
into Half-Moon Cove would change as a result of the plant’s operation and dependent on 
the tidal cycle (i.e., neap tide to spring tide conditions). 
 
Waste water from Eastport once discharged into Half-Moon Cove; however, a treatment 
facility was constructed in the early 1990s with outfall pipes now leading to 
Passamaquoddy Bay.  During earlier investigations, the discharge of untreated waste was 
a problem area even with a minor reduction in the tidal range for Half-Moon Cove. 
 
The following data from the Quoddy Bay LNG project has been provided as reference 
material for the characterization of Half-Moon Cove and the surrounding area. 
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§ 5.6(d)(3)(iii)(H): Reservoir Characteristics 
 

N/A 
(H) The following data with respect 
to any existing or proposed lake or reservoir 
associated with the proposed 
project; surface area, volume, maximum 
depth, mean depth, flushing rate, 
shoreline length, substrate composition; 
and 

 
 
 
 
 
 
 
 
 

 
§ 5.6(d)(3)(iii)(I): Downstream Consequences 

 
Since the discharge from the proposed facility 
will not exceed normal high tide levels on the 
Cobscook Bay side of the barrage, an impact 
will not be affected on the “downstream” 
reaches of the proposed Half-Moon Cove 

project. 

(I) Gradient for downstream reaches 
directly affected by the proposed 
project. 
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