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Executive Summary
With the help of a “Game Changer” Competitive Grant from the Maryland Energy Administration (MEA) and under
an agreement with the Land and Cultural Preservation Fund (LCPF), Associated Wind Developers, LLC (AWD) (the
“Consultant”), has completed this Feasibility Report, examining the feasibility of installing community wind
turbine(s) (the Project) at the location shown in this report (the “Project Site”).
Power generated from the wind turbine would be used to power the existing infrastructure (Pump House) on the
Project Site, with any excess power being sold to the wholesale electricity market or net metered. Presented below
is a summary of the findings detailed in the Feasibility Report.

Site Considerations
Project Site Description
The Project Site consists of approximately 1,371 acres of wooded land, overlooking the City of Frostburg’s Piney
Reservoir Dam in Garrett County, Maryland.
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Wind Data Collection
A preliminary wind study was conducted for the site using a ‘Virtual Met Tower’ study from Wind Analytics and
published wind maps. This study indicated favorable winds at heights above 30m. Therefore the site has been
recommended to receive a one year meteorological study using a uniquely specified met tower through Maryland’s
Anemometer Loan Program to confirm the wind resource.
This Feasibility study uses the Virtual Met Tower report as a basis for production and analysis, and provides a range
of expected results which can be compared to the outcome of the one year met tower study when completed in
order to validate production results.
More information about the Wind Resource may be found in Section 1.10 and Appendix D.

Table ES – 1 Average Annual Wind Speeds at Heights

Study Height:

40m

60m

Mean Wind Speed:

5.59 m/s

6.28 m/s

Weibull K:

1.973

2.135

Potential Wind Turbine Locations
Based on the opportunistic location of an elevated geography near the load and electric line interconnection point,
one primary location for a turbine became apparent at this site. The location is in proximity to the Piney Dam Pump
House, and the interconnecting electric lines of Potomac Edison. It is also located next to an existing high-altitude
wind monitoring station operated by the Maryland Department of the Environment, with access to Grantville Road
and then Piney Run Road. Being situated at a remote location, the final design of the selected wind turbine(s) will
need to take into consideration appropriate safety measures to mitigate potential risks. Specific safety measures
may include security fencing/locks on equipment and structures.
Alternate locations on the parcel are available, should permitting criterion change between the time of this report
and any actual construction of a project. These locations would require longer access roads and interconnection
wiring, but should prove feasible.
More information about the Wind Resource may be found in Section 1.10 and Appendix D.

Analysis of Environmental Impacts
Potential environmental impacts, including noise, flicker, impacts to wetland resources (if any) and visual impacts of
the Project were evaluated for the turbine location and the study confirmed that the site appears suitable for wind
turbine construction. Further, existing telecommunications infrastructure in the area was evaluated and this study
concluded that the Project would not be expected to impact any of these facilities.
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The study concluded that significant environmental benefits will result from the installation of a wind turbine which
includes a reduction in regional air pollution from the displacement of fossil fuel generated electricity from the grid.
Up to 1,265 tons per year of carbon dioxide emissions can be eliminated through the operation of this Project.
In conducting the analysis of the environmental impacts, the Current and Historical and Rare, Threatened, and
Endangered Species of Garret County where evaluated. Appendix G represents a compilation of information in the
Wildlife and Heritage Service’s Biological and Conservation Data system. As part of this study, environmental
impacts of sensitive areas have been studied using the state’s MERLIN system.
In general, no environmental issues were found that would affect the feasibility of the project. Additional
information about environmental issues may be found in Section 1.5.

Construction Staging and Site Access
Also evaluated were construction access, staging areas and overall access to the Site for wind turbine components.
There is more than sufficient area for staging, erection and construction of a wind turbine at the site location. It is
expected that a wind turbine and tower can be transported to the location via I-89 to Piney Run Road and Grantville
Road. As an approach to the site is made on Piney Run or Grantsville Roads, there may be a need to raise or lower
electrical lines to allow the access of larger tower sections. The location is accessed over the road which exists on
Piney Dam itself, and although this road should be evaluated by a civil engineer for the live loads that would be
encountered from transportation of tower sections in order to avert potential damage to the dam itself, no
particular problem seemed apparent. Alternate access to the site is available if needed.

Electrical Interconnection
Off-taking of electrical power for this project is proposed under the new Net-Metering regulations of Maryland.
Interconnection to the electric distribution line that feeds the Piney Dam Pump House at the Pump House
connection is considered so that most of the power will be consumed on the site, with excess power flowing out to
the grid. Initial analysis indicates that sufficient electrical infrastructure exists in the vicinity of the Site to ensure that
electrical interconnection for wind energy production on the Project Site is feasible.

Project Permitting
Any wind energy project involves varying levels of review and permitting by local, state, and federal entities. In lieu
of a complete Environmental Impact Statement, which would have been outside the scope of this study, a review of
pertinent environmental and cultural restrictions was undertaken to determine which, if any, of the issues may
affect a proposed project. Under applicable local zoning regulations, the overall site is located within an
unincorporated area of Frostburg district which lies in Garrett County (the incorporated City of Frostburg lies in
Allegheny County). A discussion of the potential of such a wind project was held with the local building and zoning
authorities. The results of the environmental review and permitting issues may be found in Section 1.12 of this
report, but do not appear to offer conditions that would preclude development of a project. An initial filing with the
FAA indicated that the heights of the wind turbines considered would not be an issue.

Turbine Size
The project design attempts to maximize the size of the wind turbine(s) suggested at the site in order to take
advantage of the Economies of Scale that are part of any wind energy project. This is feasible at this location due to
the existence of a sizable load on the site, as well as additional loads of the owner within the service area of the local
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utility. Under Maryland’s new Net-Metering and Pilot Meter Aggregation regulations, up to 20 meters can be
aggregated by a Municipal meter owner and net metered. For this site both large (2MW) as well as mid-scale (225,
500 and 750kW) turbines were studied. The 2MW machine is the maximum allowed under the current Net Metering
regulation (see Section 2.2). A vetting process was employed to determine which factors (interconnection,
regulatory, land use, access to the site, etc.) would be the restricting factors that would limit turbine size and
selection. In the case of this project that factor appears to be the limitation of the Net-Metering regulations to only
allow 200% of the on-site load to be serviced. With an estimated load ranging between 821,791 and 510,000 kWhrs
(excluding existing net metering from micro-hydro facility, see Section 2) this regulation would allow for
approximately 1,600,000 kWhrs/yr, which roughly correlates to the output of a 750kW wind turbine in the site’s
wind regime. This does not include the planned load from a 4th pump in power station in the future. Therefore the
focus of this report quickly centered on a 750kW maximum sized turbine.

Favorable Results
This report concludes that a 750kW community wind turbine project as outlined herein is feasible at this site,
although marginally so due to the low power prices currently being enjoyed by the town’s energy purchase
agreement with UGI services. The inclusion of higher priced meters within the meter aggregation creates a higher
‘blended price’ which is used in the analysis. A pro forma economic analysis was performed using the financial
assumptions outlined herein. The 750kW wind turbine presents the best financial results due to the economies of
scale inherent in wind projects and the restrictions at the site, in this case represented by the ability to inject a
certain amount of energy into the distribution leg present on the site. Larger wind turbines typically demonstrate
more favorable financial results at the location based on a 20 yr NPV basis than smaller machines. The project will
assure the City of Frostburg long term energy pricing security as well for the capacity that is generated on-site.

Sensitivity Analysis
Extensive sensitivity analyses were completed (Tables 2.7 – 2.9) that outline the sensitivity of the financial results to
changes in major assumptions, primarily project cost, wind speed margin of error (P50, 70 and 90 levels are shown
in Appendix F), cost of power, as well as interest rates (cost of money).

Next Steps
With the submittal of this report at this site, the feasibility study is complete. Overall, the study concludes that the
construction of a community wind turbine project of the scale shown is economically feasible on the Site and will
result in significant regional environmental benefits, provided the following items are addressed:









Refined engineering of the turbine’s actual location at the site.
Review of market availability for wind turbines of the size suggested.
Application for Interconnection and final studies by Potomac Electric.
Review of on-going efforts between the City of Frostburg and Garrett County as they relate to Wind turbine
by-laws to insure that any changes do not affect the project.
Pursuit of additional State grants for design/construction financing as appropriate.
Design and implement public outreach program regarding wind and renewable energy initiatives on the Site.
Procure funding for project.
Initiate design and construction activities, final filings with FAA.
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1.0 Site Considerations
1.1 Introduction and Background
As outlined in the grant agreement between the Maryland Energy Administration (MEA) and The Land and Cultural
Preservation Fund (LCPF), the Consultant has examined the feasibility of installing a community wind scale wind
turbine(s) (the Project) within approximately 1371 acres of land that is owned and controlled by the City of
Frostburg (the “Project Site”) around the Piney Reservoir. Refer to Figure 1.1 for a site locus map of the Project Site.
Figure 1.1 – Site Locus Plan
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Power generated from the wind turbine would be used to power the existing infrastructure on the Project Site with
any excess power being net metered.
This feasibility study investigates the potential for building and operating a wind turbine project at the site for the
benefit of the town as a ‘Community Wind’ project. The conceptualized project will be designed to avoid on-site
natural resources including wetlands and other areas of environmental concern.

1.2 Project Location
Figure 1.2 shows the Project Site. The Project Site is in proximity to the fresh water pumping station which supplies
fresh water to the City. An earthen dam, forming the western boundary of the reservoir, provides access to the site
and utility easements for power lines. Secondary access to the site can be made available from Piney Run Road.
Figure 1.2 – Project Site Location

In general, the Project Site slopes from water level at the reservoir (approximately 2,355’ ASL) at the southeastern
property boundary up to a ridgeline above the reservoir running northeast to Southwest. The highest point on the
Project Site is at approximately elevation 2,505’ ASL and is located near to the proposed turbine location. The
proposed turbine site is located approximately 400’ horizontally to the North from the pumping station and
associated electrical transformers, which offers a connection point to the grid.
The property is identified as Account Number 006338, District 09 in the Maryland Department of Assessments and
Taxation Real Property Database.
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Figure 1.2a – Secondary Sites

Secondary sites are available on other parts of the parcel along Piney Run Road should the primary site become
unfeasible to construct in the future. The secondary sites have the disadvantage of requiring extensive site clearing
at the turbine locations, as well as clearing for access roads and electrical interconnections.

1.3 Met Tower and Turbine Location(s)
The proposed turbine location is in close proximity to a LIDAR atmospheric monitoring station operated by the
Maryland Department of Environment, which is studying high altitude wind patterns. The data being collected by
the LIDAR device is focused on elevations in excess of that being considered for Community Wind turbines (>500’), a
smaller, 10 meter met tower is also on the site, but this height places its sensors below treetop levels.
A Virtual Met Tower report was ordered for the site from Wind Analytics (see Appendix D). The location chosen for
this report was the same as proposed for the turbine location.
A meteorological tower (met tower) is being permitted for erection under the Maryland Energy Office’s Met Tower
Loaner program in order to verify the Virtual Met Tower and Wind Map Analysis. The met tower will be situated on
a portion of the Project Site within close proximity to the proposed turbine location (See Figure 1.2).
The primary potential turbine location was determined based on an analysis of the existing and proposed land uses
and access to the site, proximity to the interconnection location and coordination with the City of Frostburg.
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The turbine location is the highest point on the Project Site and provides sufficient open space and buffer from any
commercial or residential structures (of which there are none) and natural features.
The location of the Project Site is on the top of a ridgeline offering an unobstructed view to the west and southwest.
The closest residential dwelling to the location lies over 1,900 feet to the southeast. This is the residence of the Dam
Keeper. The next closest residence is over 3,500’ from the met tower location.

Figure 1.3 – Met Tower and Turbine Location
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Figure 1.4 – Existing LIDAR near Turbine Location
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1.4

Turbine Selection and Siting Considerations

Table 1-1 presents the criteria that were taken into consideration when siting the turbine(s) at the Project Site.

Table 1-1 Turbine Siting Criteria and Findings
Physical Criteria
1. Sufficient Area
2. Accessibility
3. Geotechnical

Location 1 (Primary)
Yes
Yes
Unknown, but deemed acceptable

Location 2
Yes
Limited
Unknown

4. Existing Operations

LIDAR interference clearance

Woods

Presence of Jurisdictional
Location was evaluated for the
Wetlands or Rare, Threatened or presence of jurisdictional wetlands
Endangered (RTE) Species
and rare threatened or endangered
species using the MERLIN system
and none were determined to exist
in the vicinity. Sensitive resource
N/A
areas, taken from the MERLIN
system, are shown on Figure 1 in
Appendix G.

5. Existing Major Structures in
Vicinity
6. Existing Tree Cover

Operational Criteria
1. Electrical
Engineering/Interconnectivity
2. Sensitive Environmental
Receptors
3. Wind Speed Resources
4. Returns

LIDAR monitoring station only
Location is at edge of existing
forested areas and some tree
clearing will be required. If
optional access to site from Piney
Run Road is used access road will
need to be cleared.

1.
2.
3.
4.

Feasible
None
Highest portion of site
Good

N/A

N/A

N/A

Community Criteria
1. Sufficient Buffer
(Noise/Shadow/Flicker)

Location Is Feasible

2. Aesthetics

Rural application

N/A

3. Permitting/Public Review

Feasible

N/A

4. Aeronautical Impact

Outside of 3-mile airport buffer

5. Environmental Benefits

Significant reductions in air
emissions from displaced
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N/A

N/A
N/A

Turbine Selection
When beginning the process of evaluating a community wind project site, a decision must be made as to which
factors will determine the size of the turbine being selected. There are many such influencing factors, such as height
limitations, the amount of power that can be injected into the distribution lines, or the zoning or grid regulations in
place for what is permissible. One of the reasons for conducting a Feasibility Study is therefore to analyze all such
pertinent factors in order to determine the most applicable turbine for the site.
In the sections that follow various factors are considered that would have just such an impact so as to narrow the
choice of machine for the site. In the case of this specific project, the overriding factors became the amount of
power that could be injected into the line serving the dam’s pump station, and the desire to have the wind turbine
be applicable for the state’s net-metering regulation, which tends to maximize the power value at full retail rates.
(see Section 1.12)
When all such factors are evaluated, the turbine of choice for this project becomes a 750kW wind turbine. Reference
is made to the Game Changer Project turbine list for specific turbines (See Appendix I) for a list of specific machines
that meet this designation.
Given the selection of such a machine to fit the most restrictive factors, many of the Feasibility analyses in this
report were limited to the 750kW turbine size.

1.5 Environmental Issues
A review of any potentially sensitive areas was undertaken using the State of Maryland’s Department of Natural
Resources on-line MERLIN system. Appendix G depicts the list of issues checked. No issues appear to negatively
affect the primary site.

1.6 Shadow/Flicker
Shadow Flicker is the result of the shadow cast from the sun by the moving turbine blades. It is usually most
prominent at low sun angles.
A preliminary shadow flicker analysis has been completed to analyze the wind turbine location being evaluated in
this study. The shadow flicker analysis was completed using the shadow module of the WindPRO software. When
using the WindPRO software, a model is created that calculates the amount of shadow flicker based on the position
of the sun relative to the specified turbine location. The model calculates whether a shadow is generated for each
day throughout the year at 1 minute intervals for the duration of daylight hours. The output from the modeling
includes a summary of the input data and results, a tabulation of time of day with shadow flicker at each receptor, a
tabulation of time of impact from the turbine at each receptor, as well as a color-coded shadow flicker map of the
site and surrounding areas, showing iso-lines representing hours per year of potential shadow flicker. The result of
this analysis is an estimate of potential shadow impact for areas surrounding the turbine location.
The shadow flicker analysis presented herein is based on on-site wind distribution data that is currently available for
the Project. Two sizes of wind turbines have been analyzed for use on the Project. To be conservative, this analysis
has been completed using the largest of the proposed wind turbines, a 750kW machine on a 65 meter tower.
Analysis Locations
As shown in Tables 1-2 and 1-3, a number of representative locations (Receptors) in the general vicinity of the
primary turbine location were used in the model to evaluate potential shadow flicker impacts.
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Figure 1.5 - Turbine Shadow Flicker Receptor Locations

These receptor locations were chosen to provide a general idea of the shadow flicker impacts around the Project
Site.
Methodology
In the shadow module, WindPRO sets defaults for use in the calculation, but also allows the user to modify those
defaults. For the calculation of the shadow flicker, the defaults identified by WindPRO were not modified. These
defaults include calculating shadow flicker only when 20 percent or more of the sun is covered by the turbine’s
blade and only when the angle of the sun above the horizon is more than 3 degrees. These are common settings
used in shadow flicker calculations.
WindPRO also allows two options for identifying the analysis locations: greenhouse mode and directional mode. The
greenhouse mode is more conservative than the directional mode, and calculates shadow flicker at all angles. The
directional mode is more detailed, allowing the user to identify the location of a window, the dimensions of a
window, the height of a window above the ground, and the direction the window faces. The purpose of this study is
to generally identify potential shadow flicker impacts in the vicinity of the Project Site, rather than at a specific
location; therefore, the more conservative greenhouse mode was used.
It should be noted that to be more conservative, the analysis does not take into account trees, vegetation, other
buildings, fences or other obstructions that may exist in the line of sight between the analysis locations and the
turbines that would subsequently reduce the amount of actual experienced shadow flicker. Because vegetation of
this type blocks sunlight at low angles, the results tend be quite exaggerated during early morning and evening
hours.
Results
Appendix A includes the WindPRO Shadow module outputs. These WindPRO reports illustrate the output of the
Shadow model to provide a clearer visualization of the shadow flicker impacts on the surrounding area by
delineating color coded areas for different ranges of estimated shadow flicker time that can be expected.
In general, potential shadow flicker impacts are within the range of levels that would generally be considered
acceptable with little or no mitigation. If the project is constructed and a turbine other than the proposed turbine is
20

considered, this flicker analysis will need to be recomputed. Table 1-3 below shows potential shadow flicker impacts
at various receptor locations.
Figure 1.6 - Estimated Shadow Flicker at Analysis Locations

A wind turbine located as shown has little flicker effect on any residential or commercial structures, due to the
remote location of the site. The nearest residential building to the site is the Dam Keeper’s house, at over 1,900’
away. Due to its location to the south of the flicker zone this residence will not be impacted by flicker. This report
ignores small camps and what appear to be abandoned trailers used for occasional hunting around the site.
The WindPRO Shadow module outputs in Appendix A provides color coded areas for different ranges of estimated
shadow flicker time that can be expected on the surrounding area.

1.7

Telecommunications

Most radio, microwave and TV signals are unaffected by the operation of wind turbines. However, in some
instances, AM radio and over-the-air TV digital signals can be affected. Microwave signals also can be blocked by a
wind turbine if it is in a direct line between a transmitter and receiver. FM transmissions which are affected by a
turbine can often be corrected by ‘de-tuning’ of the turbine tower. Generally, towers outside of a 3 mile radius of
the turbine location should not be affected by turbine operations.
A review of all communication towers within proximity of the turbine site was conducted via the Federal
Communications Commission (FCC) web database (5 mile radius) and through a private database
(AntennaSearch.com) (4 mile radius).
11 valid locations of towers registered with the FCC exist within this airspace. The closest of these are:



a tower owned by Crown Communications, located on a parcel approximately 8,375’ to the southeast of the
turbine location. This tower appears to be a cell tower, and at 1.6 miles distant is not expected to present a
problem to turbine siting.
a tower owned by WTBO WKGO Corporation, located on a parcel approximately 2.9 miles (15,458’) to the
east-southeast. This tower appears to offer AM broadcasting, which is ‘line of site’ oriented. However, the
WTBO tower is at the fringe of the 3 mile radius, and is located at a higher elevation than the proposed
turbine site, therefore any impact is expected to be relatively insignificant.

Full information on all actively registered towers within 5 miles of the project location is shown in Table 1-5. The
tower locations do not appear to affect the feasibility of the project. As the design of any proposed wind turbine
21

advances, these issues should be re-evaluated with an experienced radio interference professional and the survey
brought up to date if required.

Figure 1.7 – Communications Devices within a 3 Mile Radius of Project Site
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Figure 1.8 – Details of Crown Communications Tower Located 1.6 miles from Project
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Table 1.2 – Communications Towers within a 5 Mile Radius of Project Site
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1.8 Noise Analysis
Maryland Sound Regulations
In October of 2012 the State of Maryland transferred enforcement authority for noise issues to local governments.
According to the State’s Department of Environment website:
Effective October 1, 2012, the Maryland Department of the Environment is no longer responsible for noise
enforcement. During the 2012 legislative session, House Bill 190 effectively transferred noise enforcement authority
to local governments. MDE will continue to be responsible for setting statewide standards and general exemptions.
See related MDE article. To ensure consistency with the new law, MDE adopted changes to the noise regulations.
This action was published in the January 25, 2013 edition of the Maryland Register.
The overall site is located on a parcel that is situated in the unincorporated portion of Frostburg, which is part of
Garrett County. The City of Frostburg itself, which owns the parcel, is located in Garrett County. This is of
significance, there has been no wind ordinance in Garrett County until April, 2013 with the passing of Senate Bill 370
which has not yet been adopted locally. For the sake of this study however, it was assumed that by the time such a
project would be actually constructed, Garrett County would adopt such regulations, and that the adopted
regulations would mimic the more restrictive City of Frostburg regulations in Allegheny County or those in line with
Comar 26.02.03 (below). Therefore those are the regulations this study used as a basis of permitting law.
Section 321 of the City of Frostburg’s Zoning Ordinances refers to the installation of windmills (this report, see
Section 1, Permitting), and also a Wind Turbine Ordinance. Although the overall Zoning Ordinances do not mention
noise criteria, the Wind Turbine Ordinance states, in part, that:


Noise will not be louder than 55 decibels.

These levels are in line with the Department of Environment’s standards in COMAR 26.02.03 (see Appendix H). It is
unclear from the ordinance whether the regulation refers to a location at the nearest lot line, or other buildings
(sound ‘receptors’), but for conservative purposes and to stay with COMAR state regulations, this report will assume
that the nearest lot line is the point in question. Also unclear is the specific type of decibel rating – whether
weighted averages or other values should be used. This report will consider ‘A’ weighted decibel values and use the
55 decibel level in its analysis.

Turbine Reference
A preliminary noise evaluation was conducted to determine the potential noise impacts of locating a wind turbine
on the Project Site using WindPro software. Based on the turbine selection criteria as determined in Appendix D
due to injectable load and interconnection capability, the following turbine was selected for the noise study:


a 54 meter diameter, 750kW turbine

The noise analysis evaluated sound levels associated with this 750kW machine with a hub height of approximately
213 feet (65 meters) which produces a sound level of 99.5 decibels at the nacelle at 8 m/s. See Appendix B for the
Noise Report.
Noise Methodology
Noise analysis consists of two components: existing ambient sound levels and wind turbine contributions. Due to the
rural nature of the location, ambient sound levels were considered to be negligible. The wind turbine sound levels
were calculated using manufacturer’s sound data and follows the methodology outlined by the International
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Organization of Standardization (ISO). Contour lines of projected noise levels at 55 decibels (see below, Town Wind
Turbine Ordinance) are shown in Figure 1.5. This threshold was selected in order to meet the more stringent
regulations of Allegheny, instead of Garrett County.
The calculations of the sound level projections to the receptor locations are based on the following equation, from
the publication ISO 9613-2: Attenuation of sound during propagation outdoors – Part2: General method of
calculation:
Lft(DW) = Lw + Dc – A,
where…




Lw is the sound power level produced by the sound source.
Dc is the directivity correction to account for deviation of the sound power level in a specified direction. For
an omni-directional sound source radiating into open space, Dc = 0.
A is the attenuation occurring during propagation from sound source to receptor location. Attenuation may
include geometrical divergences (or spherical spreading), atmospheric absorption, ground effect, barrier,
and other miscellaneous effects, such density of vegetation and buildings. For this report no attenuation was
considered.

Results
Figure 1.5 shows a map indicating lines of sound levels emanating from the selected wind turbine. Note that this
map indicates that no noise over 55 dB is expected to be heard from the turbines at any receptor.
This preliminary feasibility noise evaluation is based on sound level projections at the site without measuring an
ambient noise level due to the rural, wooded nature of the site. A more detailed study, including the collection of
additional ambient noise measurements on and around the Project Site may be required by local authorities if a
wind turbine project moves forward or if turbine selection changes.
See Appendix B for a complete Noise Report.

Figure 1.9 - Projected Sound Levels, 55 dbA
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1.9 Photo Simulations
Photo simulation is a procedure where an object (such as a wind turbine) is superimposed onto a photograph at the
proper scale, location and elevation to provide a visual representation of what the proposed object (turbine) would
look like if it appeared in the photograph.
In April and May of 2013, photographs of the proposed Turbine Location were taken from a number of locations as
shown in the following image:

Photographs were taken using a digital camera which is GPS enabled, allowing it to record GPS coordinates in the
metadata of each picture. The photo simulation process was completed using computer software which uses the
location where a photograph was taken and the location of a turbine, applies the topography and other camera
settings, such as focal length, and develops a photo simulation of each photograph taken in the field.
The photo simulations are derived from photos taken from 5 chosen locations. The complete set of photo
simulations may be found in Appendix C in this report. Each photo simulation photograph shows a visual
representation of the proposed turbine as it would appear from the location where the photograph was taken. In
some cases the turbine would be obscured by the intervening vegetation or other geographic blockage and in this
case the photograph is noted.
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Figure 1.10 – Photo simulation of a 750kW Turbine at the Piney Dam Location

(See additional photo simulations in Appendix C)
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1.10 Wind Resource Assessment
The sections below present a summary of the wind resource assessment completed for the Project. Additional detail
and calculations are included in Appendix D.

Data Collection
Although there is a LIDAR wind monitoring station located adjacent to the project site, the data from the station was
unfortunately deemed unusable for this study. This is due to the fact that the LIDAR station is studying high altitude
winds (>500’), and a smaller 10m tall met tower is located below the level of surrounding treetops. Extrapolated
results from either of these two resources would contain an excessive degree of error.
As an ‘Alternate’ champion candidate site for the grant funding this feasibility study series, this site has been
selected to receive a full met tower study during the period from July of 2013 to July of 2014. The met tower will be
supplied under the Maryland Energy Office’s Anemometer Loan program.
In order to immediately evaluate the site while data is being recorded the Feasibility Study drew upon interim data
from two published sources: NREL Wind Maps and a ‘Virtual Met Tower’ report from Wind Analytics of Brooklyn NY.
The Feasibility Study will use this data to determine an estimated wind regime for the site along with a sensitivity
analysis that can be used to adjust production numbers when the actual data collection effort is finished.

The ‘Virtual Met Tower’ process is described by Wind Analytics as follows:
The underlying wind data used by Wind Analytics is derived from a global network of Automated Surface
Observing System (ASOS) station data, acquired through the National Climatic Data Center (NCDC), an
extension of the National Oceanic and Atmospheric Administration (NOAA). With Wind Analytics, UW has
access to 28,000 datasets globally, with over 6,000 stations across the US. The data is provided as an hourly
average of wind speed and direction, with typical station record history of 30+years. Once a study location is
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selected, Wind Analytics identifies and triangulates three nearby met stations. Station data is downloaded
and weighted to account for station location and data quality. To account for variations in the wind profile
from nearby stations to the study site, land cover effects are removed from met stations. To account for the
impacts of nearby features such as trees, obstructions, or turbines, Wind Analytics creates an obstruction
model for each study site. For each obstacle, the analyst inputs the corresponding height, width, and porosity
using aerial oblique imagery. A final wind profile is developed for each location and height and turbine
production is calculated by matching the certified wind turbine efficiency curve to the wind speed
distribution.
Additional information about the Virtual Met Tower process may be found in Appendix D.
The published wind maps from the National Renewable Energy Labs indicate winds in the 5.6 to 6.4 m/s range at a
hub height of 50 meters.
Figure 1.11 – NREL 50m Wind Speed Map

(Yellow grids indicate 5.6 to 6.4m/s winds. Orange grids indicate 6.5 to 7.0m/s)

Methodology
While some might consider conducting a feasibility study before an actual wind study as putting ‘the cart before the
horse’, this method of evaluating a site allows longer term (1 year), expensive site wind studies to only be conducted
at locations where, in most other respects, the feasibility of a project has already been validated. When done by
experienced wind industry professionals who can usually spot significant flaws or good project sites early in the
process, this method saves both time and money when evaluating sites.
It should be noted that financing sources will differ on the need for actual vs. published wind data for smaller
community wind sites. While larger wind projects certainly require one (or more) met towers to validate the wind
resource, smaller community wind projects can often obtain financing without an on-site wind study, especially if:




multiple wind data resources are employed which all suggest a similar result,
other existing met tower studies or turbines have been constructed in the area,
or if the winds are considered strong enough that the margin of error can be removed from the financial pro
forma instead.
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The location of the met tower selected for the Maryland Energy Office Anemometer Loan program was selected
because it represents an on-site location relatively uncompromised by trees, buildings, or other structures. This site
is located in close proximity to the proposed turbine location and there are no other obstacles other than vegetation
surrounding the met tower site. Figure 1.2 displays the location of the met tower installation in reference to
potential turbine locations.

Long-term Wind Speed Estimation
Both published wind maps and Virtual Met Tower reports are based on 20 year wind speed history. Based on a
combination of the wind map and Virtual Met Tower report, estimated annual long-term wind speeds at various
heights are estimated to be as follows. These values will be used in this report until the actual wind study is
completed.

Table 1.3 Average Annual Wind Speeds
Height (m)

Wind Map

40
50

5.59
6.0

60
80

VMT

6.28
6.5

Wind Shear Estimates

Analysis of the Wind Speeds from the Virtual Met Tower study allows us to calculate a wind shear exponent of .287,
which is typical of other sites with similar terrain and heights.
Further information about wind spear may be found in Appendix D.
Wind Resource Uncertainty
A number of factors contribute to the uncertainty of wind resource data. Using standard statistical principles, a
general level of resource uncertainty can be obtained.
Energy industry standard for conveying uncertainty results is to calculate what is known as a P90 value representing
a conservative estimate of a value. Based on project data, long-term P90 wind speeds are estimated to be 89.9% as
strong as the values displayed in Table 1-7 of the next section. The Financial Modeling in Section 2 incorporates both
P-50 and P-90 modeling for comparative purposes. An option for decreasing this uncertainty is to pursue a long-term
dataset of higher quality from a resource forecaster such as Wind Analytics.
Wind Modeling
The Average Annual Wind Speeds as calculated from the Virtual Met Tower report will be used to model electrical
and financial performance.
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From table 1.6 an estimated value for the wind speed at 50, 65 and 80 meters may be calculated, which are
common hub heights for many wind turbines.

Table 1.4 Average Annual Wind Speeds at Various Heights
Height (m)

Wind Map

40
50

VMT

Calc. (1)

5.59

5.59

6.0

5.96

60

6.28

65
80

6.28
6.43

6.5

6.82

Since this Feasibility has found that a 750kW turbine appears to best fit the site, and since 65 meters is a typical
height for 750kW turbines, this is the wind speed value that will be used in this report for the average annual wind
speed pending the results of the 1 year wind study. When the production and financial models for the project are
run, values of +/- 5% of this value (6.10 and 6.75m/s) will also be calculated, in order to enable future readers to
easily correlate the results from the met tower study.
In general, the site demonstrates acceptable conditions for wind energy development.

1.11 Energy Infrastructure, Consumption and Generation
Energy Generation
The Project Site has relatively significant actual load (734,000 kWhs/year). This value is taken from 2010 and 11
electric bills before the net metering activities from the micro-hydro plant before the water treatment facility was
used to offset the load using net metering. The 2012 electricity usage at the Piney Dam Pumping House was
490,000 kWh with demands that range from 131 to 241 kW. Representative Electric bills are included in Appendix E
– Interconnection Analysis.
It is noted that the City of Frostburg already utilizes net-metering to offset its electric bills through the use of a
micro-hydro facility located near the water treatment plant. Water descending from Savage Mountain is tapped in
this plant to recover a portion of the kinetic energy used to pump up the other side of the mountain.
The amount of electricity produced by a specific wind turbine is primarily a function of the wind speed at the hub of
the turbine combined with the size of the turbine rotor. A key variable of this function is the height of the turbine
tower, as wind speeds are almost invariably greater at higher elevations.
Based on the expected wind resources on-site and the manufacturer-specified power curves for turbines considered
to be applicable to the study (see Appendix I), estimated generation values for a range of other example turbines are
shown below for comparative purposes.
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Table 1.5 – Estimated Generation of Suggested Turbines
Turbine Size

Hub Height

Estimated Avg.
Wind Speed

Energy Production
(kWhrs/yr.)

% of On-Site
Load

Capacity Factor

50kW

50m

5.96

165531

21

31

100kW

50m

5.96

222090

28

25

225kW

50m

5.96

520493

66

26

750kW

65m

6.43

1832699

252

27

2000kW

80m

6.82

4621305

585
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The net capacity factors listed in Table 1-8 are computed as the estimated electricity produced as a percentage of
the turbine at full capacity over a static period of time – a standard measurement of how effective a turbine
installation is. Capacity factors between 20% and 30% are considered typical of mid-scale wind turbines situated in
the wind regime found in Maryland, while larger turbines of over 1 MW will typically exhibit Capacity Factors of 2836%.
Turbines analyzed above represent our understanding of the machines that could potentially best suit the Project
Site in terms of turbine efficiency, availability, the ability to get the machines to the site, and the ability to optimize
production based on the off-taking ability of the power lines running to the dam pump house. As the turbine market
is ever-changing, specific inquiries should be sought from additional manufacturers when further pursuing one of
the turbines from this selection.

Carbon Savings
A noteworthy positive impact of any renewable energy project is its ability to offset electricity that otherwise would
have been generated by fossil fuel combustion, thus avoiding fossil fuel’s inherent environmental emissions and
impacts. For the Project, a single turbine is expected to reduce regional air emissions, based on the P50 generation
results, as shown below:
Table 1.6 – Estimated Carbon Offsets of Suggested Turbines
Turbine Size

Metric Tons CO2equivilent

50 kW

114

100kW

147

225kW

366

750kW

1263

2000kW

3251
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1.12 Engineering and Interconnection
Staging/Erection/Construction
For a 225 to 750 kW wind turbine, 1 to 1.5 acres is typically needed for lay down of equipment and erection. The
project site location has significant area available for lay down and construction of a turbine of the size being
considered by this study. A small amount of land may need to be cleared for road construction and staging areas.
Sufficient land area appears to be available to allow a final turbine placement in a location so as not to interfere with
the LIDAR installation of the Department of the Environment.
Construction activities can be scheduled so that the foundation and wiring runs will be built prior to the turbine’s
arrival. The construction of the foundation and wiring runs is estimated to take approximately one month with three
to four weeks for foundation curing. Turbine and tower installation, including crane set-up and break down, is
expected to take approximately one month depending on weather (windy conditions can extend construction
schedules). Construction will be arranged as to not interfere with operations on the Project Site.
The binding constraints on installation are turbine availability and permit approval schedules. It is likely that
construction can be completed within 18-24 months after project is given approval to proceed.
Transportation
It is expected that a wind turbine and tower can be transported to the Location via Interstate 89 (US 40) and Piney
Run Road. Site inspections during a visit with Mr. Chris Hovatter, Director of Public Works of the City of Frostburg,
indicated that a 225 to 750kW machine might be brought to the site using Grantville Road, along the dam and up to
the site. A larger machine such as a 2MW turbine, would probably need to be delivered via construction of a new
access road to the site from Piney Run Road directly. Not only is the shipping of the wind turbines of concern, but
the cranes used to install the turbines need to be considered. While either a 225 or 750kW machine may be
installed using rubber-wheeled, telescoping cranes on truck chassis, larger turbines require a crawler-type crane that
requires many supporting flatbed trailers just to erect the crane.
The cost of such a road appears to be prohibitive to a single turbine site such as this. This becomes one of the
deciding factors for the proposal of a 750kW machine at this site.
Some on-site roadway upgrades may be needed in order to deliver the turbine to the specified location, especially
from the dam to the hilltop location, including grade leveling and in some cases perhaps temporarily expanding the
road at some curves to avoid sharp turning radii.
Electrical Engineering and Interconnection Requirements
Discussions about electrical interconnection at the site were conducted with Mr. John Emerick of Potomac
Edison/First Energy as part of this feasibility study and the results are included in Appendix E. The electrical line that
feeds the pump house was built to service (4) 250kW pumps (one pump is for future use) and this location is at the
end of the leg. The availability of this line is another determining factor in the selection of a 750kW machine over a
larger turbine. The analysis concludes that interconnection at the potential turbine location appears feasible
however additional design and coordination with Potomac Edison will be required once a turbine location is selected
and a connection strategy is finalized.
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Permitting
If this project moves forward towards construction, it will involve varying levels of review and permitting by local,
state, and federal entities. The potential wind turbine location is within an area that has already been developed to
include industrial electrical components of the pump house, transformers, etc.
Under applicable local zoning regulations, the overall site is located on a parcel that is situated in the unincorporated
portion of Frostburg, which is part of Garrett County. The City of Frostburg itself is located in Allegeny County. This
is of significance because at the time of the study there was no wind ordinance in Garrett County. Every Jurisdiction
in the State of Maryland must adopt a building code per the Maryland Building Code Standard. Garrett County
adopts the International 2012 Building Code with amendments per the County’s Building Code Ordinance.
Theoretically therefore, greater flexibility should be available to this site than within the City of Frostburg, which
does have Zoning Ordinances which includes a Wind Turbine Bylaw. For the sake of this study, it was assumed that
by the time such a project would be actually constructed, Garrett County would adopt such regulations, and that the
adopted regulations would mimic the more restrictive regulations in Allegheny County. Therefore those are the
regulations this study used as a basis of permitting law. Discussions with Garrett County Planning and Development
office indicate that the county will adopt Senate Bill 370 (SB 370): “Garrett County-County Commissioners-Industrial
Wind Energy Conversion Systems.” As of April, 2013 SB 370 has been passed by the House and Senate in the
Maryland General Assembly.
Table 1-8 lists the potential permits and/or approvals required for the Project.

Table 1.7 – List of Potential Permits and/or Approvals for the Project

Effective Date: January 1, 2012
2012 IBC - International Building Code (IBC) 2012 w/ the Department of Housing and Community Development
(DHCD) modifications (Ref: COMAR 05.02.07)
2012 IRC - International Residential Code (IRC) 2012 w/ the DHCD modifications (Ref: COMAR 05.02.07)
2012 IECC - International Energy Conservation Code (IECC) (Ref: COMAR 05.02.07)

The modifications to the above referenced codes include the following codes and
standards:
2009 IEBC - Maryland Building Rehabilitation Code (MBRC) incorporating the International Existing Building Code
(IEBC) 2009 (Ref: COMAR 05.16)
2012 NFPA 101 Life Safety Code - The State Fire Prevention Code incorporating the (National Fire Protection
Association - NFPA 101 Life Safety Code 2009 (Ref: COMAR 29.06.01) including State Fire Marshal modifications
2012 MAC - Maryland Accessibility Code (MAC) (Ref: COMAR 05.02.02)
2012 IBC - Safety glazing requirements set forth in the IBC 2012, and in the Public Safety Article Title 12, Subtitle 4,
Annotated Code of Maryland (Ref: COMAR 05.02.07) in addition to the Department of Labor Licensing and
Regulations (DLLR) requirements
2011 NEC - National Electrical Code (NEC) 2011 (Ref: COMAR 05.02.07; Public Safety Article Title 12, Subtitle 6.
Annotated Code of Maryland)
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2006 IMC - International Mechanical Code (IMC) 2006 with modifications (Ref: COMAR 05.02.07: Business
Regulation Article, section 9A-205, Annotated Code of Maryland)
2006 NSPC and 2007 supplement to 2006 NSPC; and NFGC - National Standard Plumbing Code (NSPC) 2006
illustrated with modifications, 2007 supplement to 2006 National Standard Plumbing Code. National Fuel Gas Code
(NFGC), ANSI Z223.1.NFPA 54, 2006, and Liquefied Petroleum Gas Code (LPGC), NFPA 58. 2004 (Ref: COMAR
05.02.07; Business Occupations and Professions Article 12. Annotated Code of Maryland)
2012 IBC - Elevators and conveying systems requirements set forth in the IBC 2012, and in the Public Safety Article,
Title 12, Subtitle 8. Annotated Code of Maryland (Ref: COMAR 05.02.07) in addition to the DLLR requirements.
2012 Garrett County Building Ordinance
(http://www.garrettcounty.org/permits-inspections/maryland-building-performance-standards)

Figure 1.12 – Frostburg City Land Holdings Around the Frostburg Reservoir
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The smaller dashed line represents the boundaries of the City of Frostburg’s land holdings.

2
2.0 Economic Feasibility Analysis

2.1 Introduction
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The Economic Feasibility Analysis presents the results of preliminary analysis of the economic viability of installing
wind turbine(s) at the Project Site. Included in this section is a comparison of the turbine locations, costs, financing
options, and benefits of installing a wind turbine on-site.

2.2 Costs for Major Scenarios
Capital Costs
The capital costs for wind turbines are substantial. Major categories of costs include:


























Turbine
Turbine and Tower
Freight
FAA Lighting
Balance of Plant
Site Development
Pad Mount Transformer
Concrete and Rebar
Foundation Labor
Tower Imbeds / Bolts
Cranes, Crane and Erection Labor
Construction Supervision
Monitoring and Control System
Interconnection
High Voltage Line Extension
Interconnection and Metering
Electrical Labor
Soft Costs
Legal
Permitting
Development & Engineering
Insurance
Bid Oversight
Contingencies

For Distributed Generation and Community Wind projects we estimate capital costs somewhat higher than is
generally described in industry publications and papers because:



Most estimates assume larger wind farm installations where fixed costs can be spread over many more
turbines.
Construction costs are typically higher in the eastern U.S. as compared to the rest of the country.

Economies of Scale
Wind energy systems are subject to what is referred to as the ‘Economies of Scale’ curve, and this curve can be
significant. For example, turbines with estimated 750 kW to 2 MW nameplate capacity, costs can range from roughly
$3,000/kW to $2,000/kW installed. As the size of the turbine decreases, the installed cost per kW, and the price of
the energy delivered rises. A 225 class turbine, for instance, installs for approximately $3,750/kW. It is because of
these economies of scale that a wind developer will typically try to design the largest size turbine into the project
as is possible.
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Figure 2.1 displays the breakdown of turbine costs, applicable to single turbine project sizes considered in this
project, which is focused on community wind type projects. These costs come from a variety of sources including:
recent turbine manufacturer bids and publicly available proposals for similar projects and from secondary market
wind turbine vendors. In many cases, the economies of scale are readily apparent. In addition, actual project costs
can only be known via a firm bid in response to a proposal with specific terms and conditions.

Figure 2.1 – Indicative Summary Design, Procurement, and Construction Costs 1

Windpower Economies of Scale
Approximate Installed Cost/kW
$8,000.00
$7,000.00

Derived from market research of various companies.

$6,000.00
$5,000.00
Construction

$4,000.00

Procurement

$3,000.00

Design & Perm.

$2,000.00
$1,000.00
$-

Skystream 3.7 Endurance 50 Aeronautica
(2.4kW)
225

Aeronautica Goldwind 1.65
750

1 While prices can objectively be compared via the metrics displayed in this table, it is important to note that since the ma rket for turbines of this size is in continual flux turbine manufacturers have
varying levels of credibility that are linked to many factors including established sales relationships, number of machines i nstalled locally, and general company reputation and reliability.

Because of the low costs, of particular interest is the secondary market for wind turbines. This market is generally
made up of new turbines purchased for wind farms, where the development was decreased by one or more turbines
or the project was cancelled altogether, and thus the developer is attempting to sell their extra turbines at a steep
discount. This market is dynamic, but AWD recently received an offer for a GE 1.5 wind turbine for $1,100,000
currently located in the northeastern U.S. With an assumed $200,000 delivery cost, this could be a very effective
purchase for Community Wind Projects. However, the availability of such machines varies tremendously and cannot
often be counted on for RFPS with specific response times.
For this specific site, we believe that turbines larger than the 750kW class of machines will be cost prohibitive
because of issues related to access to the site, capacity of existing electric line availability and more. Regardless,
both the 750 and 2MW class machines are shown for comparison.
Once a wind project gets over a certain size – typically 3 to 5 MW – the cost of installation tends to level out as can
be seen in the following chart, which reflects more wind projects greater than 5MW. Note how the project costs are
reduced from nearly $7,000 per kW ($7/watt) to approximately $2,000/kW ($2/W). This shows why, all other
variables being equal, larger wind projects have better economics than small projects, and why community wind
projects should strive to create the largest size project as possible within the constraints of the regulatory and
permitting environments.
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Figure 2.2 Installed Wind Power Project Costs by Project Size, 2007 – 2009 Projects

(Figure 2.2 taken from USDOE report ‘2009 Wind Technologies Market Report, Wiser and Bolinger (http://www.nrel.gov/docs/fy10osti/48666.pdf)

When viewed over a longer term analysis of larger wind projects, a clear pattern of the economies of scale in wind
projects stands out – especially at the small project end, where many community wind projects exist.

Operating Costs
2

While there are no fuel costs for a wind turbine, there are still ongoing operating costs. These include :







Operations and Maintenance (O&M)
Warranty
Equipment Repair and Replacement Fund (a/k/a sinking fund)
Equipment Insurance
Management / Administrative
Miscellaneous

Figure 2.3 displays the estimated annual costs for each of the example turbines. O&M costs were taken from various
turbine offers, warranty and sinking fund costs were estimated to be equivalent to the O&M costs based on
literature review and operational experience. The “Other” costs were estimated from other projects.
Figure 2.3 – Estimated Annual Operating Cost/Year per Turbine for Example
Turbines1
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Dollars/year

Typical Operating Costs/Yr
50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
Skystream Endurance 50 Aeronautica Aeronautica
3.7 (2.4kW)
225
750

(1)

Goldwind
1.65

Includes estimates of insurance, Operating and Maintenance and normal service.

Figure 2.4 – Estimated Annual Operating Costs per Kilowatt Hour for Example Turbines

Typical Operating Costs/kWhr/yr
Cost (USD) per kWhr per year

0.25
0.2

0.15
0.1
0.05
0
Skystream 3.7 Endurance 50 Aeronautica Aeronautica
(2.4kW)
225
750

Goldwind
1.65

When divided by the annual production of electricity, Figure 2.4 once again shows the economies of scale inherent
in wind systems with regard to operating costs.

Benefits of Electricity Production
A wind turbine project at the Project Site could be configured in one of two ways:
Serve the existing or planned electric account for the dam pump house first and then export any real-time excess to
the Potomac Edison distribution system. This is known as a “behind-the-meter” configuration (that is behind the
utility meter, from the utility’s point-of-view).
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Connect directly to the Potomac Edison distribution system, and sell power to the wholesale market, which we will
call a “wholesale” configuration.
In Maryland there are three types of energy revenue and/or avoided costs resulting from distributed generation
(DG) behind-the-meter wind turbines. First is to avoid paying utility bill energy charges (demand charges are hard to
offset due to wind’s variable nature). Second, if there is any excess power, is to sell part or all of the production of a
wind turbine into the wholesale market or to be credited for net metering (see below). Third, is to capture revenue
from selling renewable energy certificates (RECs) that are available for wind turbines (or any renewable generation).
Reference is made to Table 2.4 below.
The balance of this section describes these revenue streams in turn, and then describes potential environmental
benefits from wind turbine electricity production.
The Project Site has relatively significant actual load (734,000 kWhs/year). This value is taken from 2010 and 11
electric bills before the net metering activities from the micro-hydro plant before the water treatment facility was
used to offset the load using net metering. Recent bills reflect the reduction of this net metering application to
reduce the demand to about 450,000 kWhrs.
Benefits of Avoiding Utility Bill Charges
An electric bill from Potomac Edison consists of four types of charges:





Customer charges
Demand (kW) charges
Energy (kWh) charges
Other (e.g., metering, environmental surcharges)

Customer, demand, and “other” charges all are considered purely utility “wire charges” and generally are not offset
by the installation of a wind turbine. The energy charges are a mixture of “wire” and “generation” charges, and are
offset by the installation of a wind turbine.
The above charges (e.g., demand-kW, energy-kWh) are assessed for various “services” and include:









Generation - Generation services currently can be purchased in two different ways:
Basic Service; and,
Competitive supply service (e.g., UGI, Washington Gas Energy Service, Suez, Direct Energy, Dominion,
Constellation NewEnergy, ConEd Solutions. etc.)
Distribution;
Service Fees;
EmPower Surcharges
Demand Resource Charges; and,
MD Environmental Surcharge.

Unless a customer opts to totally disconnect from the grid and rely on a combination of wind turbines and other
sources of electricity (e.g., photovoltaics, banks of batteries, micro-turbines), they cannot avoid monthly customer
charges nor demand (kW) charges.
What can be avoided (in part) by the installation of a wind turbine are energy charges. The amount of energy
charges a customer pays on the utility bill varies by their location, rate class and consumption patterns.
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Thus, if a wind turbine could connect “behind-the-meter” virtually all of its production could physically offset
electricity used onsite. To physically connect, the wind turbine will have to be on the same parcel or a contiguous
parcel as the electric load, per the net metering regulations.
Value of Net Metered Electricity
A wind turbine project of 750kW or less at the Project Site should qualify for net metering of the electricity. The
following section is a Summary of Maryland’s Net Metering Regulations. A full copy of the Net Metering Regulations
and Meter Aggregation Regulations may be found in Appendix H.
Maryland’s Net Metering Regulation:
Maryland’s net-metering law has been expanded several times since it was originally enacted in 1997. In their
current form, the rules apply to all utilities -- investor-owned utilities (IOUs), electric cooperatives and municipal
utilities. Residents, businesses, schools or government entities with systems that generate electricity using solar,
wind, biomass, fuel cell, closed-conduit hydroelectric, and micro-CHP resources are eligible for net metering. The
law permits outright ownership by the customer-generators as well as third-party ownership structures (e.g., leases
and power purchase agreements). The provisions allowing for micro-CHP systems (H.B. 1057) and certain third-party
ownership structures (S.B. 981) were added in May 2009 and took effect July 1, 2009. Net metering was extended
to fuel cell electricity generation systems in May 2010 (H.B. 821) and closed-conduit hydroelectric facilities in April
2011 (S.B. 271).
Other important details of Maryland's net metering policy include:
Net metering is available statewide until the aggregate capacity of all net-metered systems reaches 1,500 MW. The
aggregate limit on net metering was 34.7 MW prior to the 2007 amendments.
System size is generally limited to 2 MW, except micro-CHP resources are limited to 30 kilowatts (kW). Systems must
be primarily intended to offset all or a portion of a customer's on-site energy requirements and are limited in size to
that needed to meet 200% of the customer's baseline annual electricity use.
Net excess generation (NEG) is generally carried over as a kilowatt-hour credit (i.e., at the retail rate) for 12 months.
Compensation for any NEG remaining in a customer's account after a 12-month period ending in April of each year is
paid to the customer at the commodity energy supply rate.
Customers own and have title to all renewable-energy credits (REC) associated with electricity generation by netmetered systems.
Meter aggregation (either physical or virtual) is permitted for customers that use electrical service for agriculture, as
well as non-profit organizations and municipal governments or their affiliates.
The PSC must file with the Maryland General Assembly detailed annual reports (see 2012 Net Metering Report)
describing the status of the state's net-metering program.
Utilities must install a meter at a customer's facility capable of measuring the flow of electricity in both direction (if
necessary), and must offer net metering through a tariff or contract at non-discriminatory rates compared to those
offered to customers that do not net meter. Customers with systems that meet all applicable safety and
performance standards established by the National Electrical Code (NEC), the Institute of Electrical and Electronics
Engineers (IEEE), Underwriters Laboratories (UL) and any other PSC requirements may not be required by utilities to
install additional controls, to perform or pay for additional tests, or to purchase additional liability insurance.
Renewable Energy Certificate Revenue
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An additional revenue stream for wind turbines in Maryland comes from a legislative mandate to promote
renewable energy sources. The potential revenue comes from the sale of Renewable Energy Certificates (RECs), or
so called “green certificates.” RECs are a tool created as a result of the Renewable Portfolio Standard (RPS)
legislation adopted in Maryland.
Accounting for RECs is the method to certify compliance with an RPS. The primary purpose of the RPS legislation is
to create demand and financial support for new renewable electric generation sources which have significantly
fewer environmental impacts than traditional fossil fuel based generation and which help diversify the domestic
electricity generation mix thereby leading to greater long-term price stability.
PJM states adopted RPSs in the mid-2000s. The Maryland RPS mandated that 20% of all in-state investor owned
utility service territory electric consumption come from new renewable resources by the end of 2022. PJM states
originally depended on smaller generating facilities such as landfill gas to supply the demand, and supply was not
met, causing a spike in REC prices. Then, over the past 5 years in the PJM region, wind farms were built in Illinois,
Indiana, Pennsylvania and West Virginia. Due to the fact that most top tier RPSs allowed wind projects to count if
they were located anywhere within PJM, REC prices soon collapsed and remain low today.
Facilities located in PJM or in a control area adjacent to the PJM region are eligible for the Maryland RPS Program, as
long as the electricity is delivered into the PJM region. To certify a Renewable Energy Facility (REF), Commission Staff
must determine whether the facility meets the standards set forth by the Maryland RPS Program.
Table 2.1 Historic Value of RECs in the PJM Market

Energy used for on-site loads from the wind turbine can be used to satisfy the Maryland RPSs.
REC prices are driven by a combination of actual and anticipated supply and demand, the ACP levels and,
importantly, state rules regarding eligibility which affect both supply and demand. Given the uncertainty of and long
lead times to implement renewable energy projects, and the legislative and regulatory risks associated with these
government-mandated markets, there is great uncertainty of REC prices in the long-term. Recent prices can be seen
in Table 2.1.
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RECs are not created simultaneously with the production of energy. They are tentatively created on a quarterly
basis and then it takes additional months for accounting to be completed and the RECs created. Thus, wind
production of the last quarter of 2013 would have RECs created in May 2014.
Given the limited ability to sell into the PJM market for behind-the-meter RECs, an assumption of a flat rate of
$5/REC is made for the course of the project.

2.3 Financial Analysis
A full set of financial analyses has been incorporated into this feasibility study based on met tower data recordings
and analysis, wind farm modeling for multiple turbine scenarios, updated turbine cost information, interconnection
cost estimation details, and financial assumptions.

Grants
There are a number of grant programs available for both the study and construction of community wind projects in
Maryland. This Feasibility Study itself was created under a ‘Game Changer’ grant from the MEA.
Reference is made to the Overview Publication submitted as part of this Feasibility Study under the Game Changer
Grant for a complete list of potential grant sources. Note: many community scale grants are currently awarded on a
rolling basis.
NO grants were included in this Feasibility Study. The effect of a large construction grant could easily be seen by
comparing the grant size to the variance in Table 2.3 below, which illustrates how sensitive the project results are to
Project Cost.

This Project’s Financial Analysis
The goal of this analysis is to compute the financial analysis of ownership and turbine configuration options in a
realistic fashion and to confirm the suitability of utilizing historic wind resource and anticipated electric use data for
forward-looking projections. For the feasibility study, we have estimated the amount of annual kWh production to
be used on-site, to be net metered to the site, to be net metered to other accounts off-site.
A wind turbine has an expected 20-25 year equipment life, after which some residual value remains but the turbines
require refurbishment. For future years we will assume replication of wind resources and the Project electricity
consumption. This would change if the water use of the City dictates the installation of the fourth pump that has
been allowed for at the Dam’s pump house. We increased electrical prices by a factor of 2.48%, which represents
the 20 year historic average retail power cost escalation in Maryland (See Appendix J). Additionally we make explicit
assumptions about the cost of the wind turbine installation, O&M costs, percent of time the wind turbine is
available (i.e., not undergoing repair or maintenance), line losses, REC revenue, tax rates (for third-party ownership
option), availability of the PTC / ITC, interest rates, loan terms, potential grants, and inflation rates. All such
assumptions may be viewed on the INPUT page of the FOCUS financial model found in Appendix F.
Due to both the timing of the project construction in the future and the nature of the perceived ownership’s inability
to use it, we do not assume the 30% investment tax credit (ITC) will be available for this project, and is not
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calculated. Therefore, the model of ownership used in this study is not very particular as to maximizing tax benefits
– as there are none assumed (except the depreciation write-off, which is difficult to ‘sell’ to other parties alone).
The project assumes that no down payment (equity) for the project’s financing will be required. The type of
financing assumed is that of MCAP Bond financing on a 20 year tenure. Obviously the cash flow from the project
would significantly improve if equity was used instead of 100% financing.
As shown in the following tables, the Project does have the opportunity for significant economic benefit from
installing a wind turbine. The economies of scale of installing larger machines are clearly visible.
Financial paybacks for the various scenarios are shown in the next few tables. The full financial model is shown in
Appendix F, along with all input values used.

Table 2.2 Financial Summary - Piney Dam Wind Turbine
P-50

P-70

P-90

Annual Energy Production:

1,832,699

1,707,941

First Year Gross Revenue (Savings) ($):

$168,608

$157,131

$140,355

$5,690,998

$5,303,593

$4,737,365

$5,262

-$6,216

-$22,992
$1,268,477

25 Year Total Revenue (Savings):
First Year Net Revenue (Savings) ($):
25 Year Net Revenue (Savings) ($)

1,525,596

$2,222,111

$1,834,706

Internal Rate of Return:

6.9%

6.1%

5.6%

Simple Payback (no grants, ITC) years

15.02

16.32

18.68

Sensitivity Analysis / Uncertainty Calculations
The project was modeled under certain baseline assumptions that were considered the most likely given the current
economic environment, and assuming the project goes forward relatively soon. In order to evaluate the sensitivity of
the financial results to factors which could potentially change between the time of the study and construction, a
series of sensitivity analyses were conducted. These results may be seen in tables 2.3 to 2.6, where the baseline
assumptions were both increased and decreased in amounts deemed reasonable in order to view the effect of the
change on both the annual revenue (savings) and the project’s Internal Rate of Return (IRR).
Sensitivity to Project Costs
Table 2.3 shows the sensitivity of the project results to adjustment of project costs. The project is sensitive to
project costs. If costs can be decreased to 90% of estimated levels (potentially attainable with weak turbine and
construction market), then cash flows improved to less than 12 years.
Because of the timing of this study, which was conducted at a time during 2013 when it is still possible for a private
developer to make ‘safe harbor’ under IRS guidelines by depositing a 5% down payment before the end of 2013 and
then finishing the project over the next year or so, the value of the tax credits under some ‘flip’ type of ownership
should not be completely discounted. If desired, the project could be pushed forward to allow for inclusion of the
ITC credit for a private partner. Although this is considered a low probability, the study shows the result of such an
effect in Table 2.3 (ITC column) by simply reducing the project cost by nearly $390,000. This is the estimated value
of selling the 30% ITC credit and depreciation deductions to a private developer during the initial years of a ‘flip’
ownership model, at 50% of the face value of the credits and deductions.
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The project cost could also be drastically decreased by the procurement of readily available grants (although none
were used in this analysis), or by the monetization (sale) of any tax credits and/or depreciation to private parties
with tax reduction appetites through a ‘flip’ ownership model if state or local tax incentives are offered.

Table 2.3 Financial Results: Sensitivity to Project Costs

Values
$ Savings in First Year
Change in 25 yr. IRR

ITC

-10%

Baseline

+10%

$1,774,500

$1,948,050

$2,164,500

$2,380,950

$30,279

$19,146

$5,262

-$8,623

8.9

7.9

6.9

5.9

Sensitivity to Interest Rates
Table 2.4 displays the sensitivity of the financial returns to varying interest rates. The project is not as sensitive to
interest rate changes, though any reduction from the assumed rate would be beneficial.
The US is currently at a historic low when it comes to interest rates, including the bonding rates estimated by MCAP.
It is a great time to lock in finance charges, which are the largest ‘cost of goods sold’ in any renewable energy
project. This is the equivalent of ‘pre-purchasing’ a 25 year supply of electricity or fossil fuels while the prices are
low.
As part of the Game Changer grant under which this feasibility study was conducted, discussions were held with the
Maryland Capital Access Program (MCAP) which is operated under the Maryland Energy Administration. Bond
funding to community programs for renewable energy programs is being made available, and this program was used
to model baseline rates in the study. Reference is made to the companion volume of this report for details about
the MCAP programs.

Table 2.4 Financial Results: Sensitivity to Interest Rates

Values
Additional (neg) Savings/yr
Change in 25 yr. IRR

-20%

Baseline

+20%

2.0%

2.5%

3.0%

$11,735

$5,262

-$1,380

6.9%

6.9%

6.9%

Sensitivity to the Cost of Energy
Table 2.5 displays the sensitivity of the financial returns to varying costs of energy. The project is sensitive to
changes to changes in the cost of energy. Like any wind project, it benefits from higher costs of electricity for which
it is compared against.
In regards to Maryland’s net metering and Virtual Meter Aggregation regulations, a special note should be made.
Because the net excess generation (NEG) of the meter at the load site can be aggregated and applied to other
meters owned by the same customer – but paying potentially higher prices for energy under different rate
structures - a ‘blended’ price of energy occurs. Such was the case in this project, where a relatively low cost of
energy ($.069/kWhr, as determined in Appendix J) was combined with other, more expensive meter rates in order
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to raise the effective electrical rate to $.087/kWhr. This creates a strategy decision for community wind project
planners, as a project should always try to displace the highest priced power possible.
It should be noted again that electricity prices have been depressed in part because of the economic downturn and
decreased demand for energy, and that energy prices were at least 50% higher less than three years ago. The recent
introduction of additional natural gas to the market via ‘fracking’ has also had the effect of depressing electricity
prices, although it will be interesting to see if any of the negative environmental effects fracking creates will be
attributed to the fuel costs. All things being equal, a stronger economy will drive up electricity prices again.

Table 2.5 Financial Payback: Cost of Energy

Values
Additional (neg) Savings/yr
Change in 25 yr. IRR

-15%

Baseline

+15%

$0.074

$0.087

$0.100

-$18,655

$5,262

$29,179

5.2%

6.9%

8.4%

Sensitivity to Wind Speeds
Table 2.6 displays the sensitivity of the financial returns to variances in the Average Annual Windspeed (Ws). All
wind projects are quite sensitive to changes in wind speed, since the power in the wind is not linear, but rather
varies as the cube of the wind speed.
As has been discussed in Appendix D, the project used a ‘Virtual Met Tower’ in order to evaluate the estimated
baseline wind speed to be expected at the site while actual data is being gathered. This is becoming increasingly
common for smaller community wind projects, especially where corroboration can be found from other local
sources.
This site has also been selected for measurement of the wind speed using the MEA’s Anemometer Loan program.
For the next 12 months the site will be monitored for actual wind speeds. Table 2.6 will then allow the results to be
interpreted in light of the overall feasibility study.

Table 2.6 Financial Results: Wind Speed
-5%
Values (m/s)
Additional (neg) Savings/yr

Baseline

+5%

6.11

6.43

6.75

-$11,539

$5,262

$21,658

5.7%

6.9%

7.9%

Change in 25 yr. IRR
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Economic Feasibility Conclusions
1. This analysis was funded under a MEA Game Changer grant for Community Wind systems. The results of the
analysis indicate marginal, but beneficial financial results for such a project at the Project location. The
project is an example of how turbines of this size (upper mid-scale) can be used in a community wind
projects to begin to achieve economies of turbine scale and to take advantage of new regulations such as
net metering and Virtual Meter Aggregation in order to defer the highest power costs available.
2. Of important note is that these results did not depend on any tax credits, or any special ownership
methodology (private/public flip models), or on any grant money. The economic study ignored these funding
options due to the ending of the Investment and Production Tax Credits at the end of 2013. That this
project is still viable (although marginally so) is an indication that community wind projects such as this can
still be built to allow communities to begin switching from ‘black’ to ‘green’, sustainable energy sources
without paying a premium for sustainable energy, and often with a lucrative financial gain. Should any of
these incentives become available in the future, it will only serve to greatly increase the profitability of the
project.
3. Because of the timing of this study, which was conducted at a time during 2013 when it is still possible for a
private developer to make ‘safe harbor’ under IRS guidelines by depositing a 5% down payment before the
end of 2013 and then finishing the project over the next year or so, the value of the tax credits under some
‘flip’ type of ownership should not be completely discounted. If desired, the project could be pushed
forward to allow for inclusion of the ITC credit for a private partner. Although this is considered a low
probability, the study shows the result of such an effect in Table 2.2 by simply reducing the project cost by
nearly $390,000. This is the estimated value of selling the 30% ITC credit and depreciation deductions to a
private developer during the initial years of a ‘flip’ ownership model, at 50% of the face value of the credits
and deductions.
4. If the project does get built, attention should be paid to the current factors of interest rates, project cost,
and of course, the results of the follow up wind study, and compare these to the results of this study for
their effect on profitability. Extensive sensitivity analyses were completed (Tables 2.3 -2.6) which outlines
the sensitivity of the financial results to changes in assumptions. The US is currently at a historic low when it
comes to interest rates, including the bonding rates estimated by MCAP. It is a great time to lock in finance
charges, which are the largest ‘cost of goods sold’ in any renewable energy project. This is the equivalent of
‘pre-purchasing’ a 25 year supply of electricity or fossil fuels while the prices are low. The project cost could
be drastically decreased by the procurement of readily available grants (although none were used in this
analysis), or by the monetization (sale) of any tax credits and/or depreciation to private parties with tax
reduction appetites through a ‘flip’ ownership model if state or local tax incentives are offered.
5. This analysis identified what we believe to be the most ideal location for a turbine at the site due to siting,
wind resource and off-taking rationale, but there are other potential locations on the town’s land around
the Reservoir should the prime site be deemed unusable for some reason.
6. Using the financial assumptions outlined herein, a 750kW wind turbine with a Class II/III rotor presents the
best financial results. Larger machines will not be able to take advantage of the Net Metering regulations of
the State due to the limitation of injecting 200% of on-site load, as well as the electrical infrastructure
available going to the site. This is the limiting factor of this project. Smaller turbines will suffer from
decreasing returns and loss of economies of scale. This is illustrative of how community wind projects which
can deploy larger wind turbines can be economically viable even in wind class II and III areas like Maryland.
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The following photosimulations depict the selected turbine at the project location. The photos were taken from the
locations in the index image below:
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PhotoSimulation Appendix
Photo 1 - View of Location from I-40
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PhotoSimulation Appendix
Photo 2 - View of Location from Piney Run Road
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PhotoSimulation Appendix
Photo 3 - View of Location from Across the Reservoir
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PhotoSimulation Appendix
Photo 4 - View of Location from Gatekeepers House
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PhotoSimulation Appendix
Photo 5 - View of Location from Near Pennsylvania Line
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Appendix D

Wind Resource Assessment

83

The section below presents details of the wind resource assessment completed for the Project.

Data Acquisition
Data used in a wind project analysis takes two different forms: calculated data and empirical (actual) data.
Empirical Data: Traditionally, in confirming the strength of on-site resources, wind speeds are measured for a full
calendar year at a location as close as possible to the proposed turbine site. Wind speeds are recorded by erecting a
meteorological (met) mast of great enough height to access wind uncompromised by trees, buildings, or other
structures. Newer measures of empirical data acquisition include SODAR (Sonic Detection and Ranging) and LIDAR
(Light Detection and Ranging) devices. SODAR and LIDAR devices use Sound and Light, respectively, to pulse the
atmosphere and then record information from the resulting reflections to estimate air particle movements such as
speed and direction.
Calculated Data: Weather data sets which rely on Doppler sensing have allowed the creation of wind maps of
different heights, such as those published by the National Renewable Energy Labs. This data is considered to be
Meso data, or macro level data, as it corresponds to a broader area than a single on-site location. While it is used as
a first-order approximation for wind project analysis it contains a relatively high degree of error due to data
resolution. A newer technology, the Virtual Met Tower (VMT), offers a more refined calculation of macro data by
using actual data from other local weather stations (airports, etc.) and then performing ‘Computational Fluid
Dynamics’ calculations on the data to account for terrain and obstruction variations.
As an ‘Alternate’ champion candidate site for the grant funding this feasibility study series, this site has been
selected to receive a full met tower study during the period from July of 2013 to July of 2014. The met tower will be
supplied under the Maryland Energy Office’s Anemometer Loan program.
In order to immediately evaluate the site while data is being recorded the Feasibility Study drew upon interim data
from two published sources: NREL Wind Maps and a ‘Virtual Met Tower’ report from Wind Analytics of Brooklyn NY.
The Feasibility Study used this data to determine an estimated wind regime for the site along with a sensitivity
analysis that can be used to adjust production numbers when the actual data collection effort is finished.
The ‘Virtual Met Tower’ process is described by Wind Analytics as follows:
The underlying wind data used by Wind Analytics is derived from a global network of Automated Surface
Observing System (ASOS) station data, acquired through the National Climatic Data Center (NCDC), an
extension of the National Oceanic and Atmospheric Administration (NOAA). With Wind Analytics, UW has
access to 28,000 datasets globally, with over 6,000 stations across the US. The data is provided as an hourly
average of wind speed and direction, with typical station record history of 30+years. Once a study location is
selected, Wind Analytics identifies and triangulates three nearby met stations. Station data is downloaded
and weighted to account for station location and data quality. To account for variations in the wind profile
from nearby stations to the study site, land cover effects are removed from met stations. To account for the
impacts of nearby features such as trees, obstructions, or turbines , Wind Analytics creates an obstruction
model for each study site. For each obstacle, the analyst inputs the corresponding height, width, and porosity
using aerial oblique imagery. A final wind profile is developed for each location and height and turbine
production is calculated by matching the certified wind turbine efficiency curve to the wind speed
distribution.
Additional information about the Virtual Met Tower process may be found in Appendix D.
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The published wind maps from the National Renewable Energy Labs indicate winds in the 5.6 to 6.4 m/s range at a
hub height of 50 meters.
Although there is a LIDAR wind monitoring station located adjacent to the project site, the data from the station was
unfortunately deemed unusable for this study. This is due to the fact that the LIDAR station is studying high altitude
winds (>500’), and a smaller 10m tall met tower is located below the level of surrounding treetops. Extrapolated
results from either of these two resources would contain an excessive degree of error.

Figure 1.7 – NREL 50m Wind Speed Map

(1) NREL data overlaid on Google Earth amp. Yellow grids indicate 5.6 to 6.4m/s winds. Orange grids indicate 6.5 to 7.0m/s)

Methodology
While some might consider conducting a feasibility study before an actual wind study as putting ‘the cart before the
horse’, this method of evaluating a site allows longer term (1 year), expensive site wind studies to only be conducted
at locations where, in most other respects, the feasibility of a project has already been validated. When done by
experienced wind industry professionals who can usually spot significant flaws or good project sites early in the
process, this method saves both time and money when evaluating sites.
It should be noted that financing sources will differ on the need for actual vs. published wind data for smaller
community wind sites. While larger wind projects certainly require one (or more) met towers to validate the wind
resource, smaller community wind projects can often obtain financing without an on-site wind study, especially if:



multiple wind data resources are employed which all suggest a similar result,
other existing met tower studies or turbines have been constructed in the area,
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or if the winds are considered strong enough that the margin of error can be removed from the financial pro
forma instead.

The location of the met tower selected for the Maryland Energy Office Anemometer Loan program was selected
because it represents an on-site location relatively uncompromised by trees, buildings, or other structures. This site
is located in close proximity to the proposed turbine location and there are no other obstacles other than vegetation
surrounding the met tower site. Figure 1.2 displays the location of the met tower installation in reference to
potential turbine locations.

Long-term Wind Speed Estimation
Both published wind maps and Virtual Met Tower reports are based on 20 year wind speed history. Based on a
combination of the wind map and Virtual Met Tower report, estimated annual long-term wind speeds at various
heights are estimated to be as follows. These values will be used in this report until the actual wind study is
completed.

Average Annual Wind Speeds
Height (m)

Wind Map

40
50

VMT

Calc.

5.59

5.59

6.0

60

5.96
6.28

65
80

6.28
6.43

6.5

6.82

Wind Shear Estimates
Wind Shear is a measurement of the relationship of wind speeds at various heights. The speeds are related by a
‘roughness factor’, and the wind shear formula between 2 heights may be expressed as:
V(1)/V(2) = (H(1)/H(2))^a
Where:






V(1) is one height
V(2) is the second height
H(1) is the wind speed at Height 1
H(2) is the wind speed at Height 2
a is the ‘roughness exponent.

This equation may be re-written to solve for the roughness factor, a, as follows:
a = ln(V(1)/V(2)) / ln (H(1)/H(2)
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Given the 40 and 60 meter heights produced by the Virtual Met Tower report from Wind Analytics, the roughness
factor is calculated to be .287, which corresponds to other roughness factors for similar terrain and heights.
From this an estimated value for the wind speed at 65meters may be calculated, which is a common hub height for
750kW wind turbines (See Table 1.5).
V(3) = (H(3)/H(2))^a x V(2) = 6.43 m/s
This is the value that will be used in this report for the average annual wind speed pending the results of the 1 year
wind study. When the production and financial models for the project are run, values of +/- 5% of this value (6.10
and 6.75m/s) will also be calculated, in order to enable future readers to easily correlate the results from the met
tower study.
Wind Resource Uncertainty
A number of factors contribute to the uncertainty of wind resource data. Using standard statistical principles, a
general level of resource uncertainty can be obtained.
Wind maps can have errors of 10-25% or more, especially in areas of varying geography. Virtual Met Towers, which
use Computational Fluid Dynamics to more accurately predict airflow over the terrain, can have errors ranging from
3 to 20%.
Energy industry standard for conveying uncertainty results is to calculate what is known as a P90 value representing
a conservative estimate of a value in addition to the average P-50 wind speed. The Financial Modeling in Appendix F
incorporates both P-50 and P-90 modeling for comparative purposes.
An option for decreasing this uncertainty is to install an actual met tower, which is being planned for this site.
Wind Modeling
Wind resource data from the virtual met tower, adjusted using the findings above, were used as input for calculation
runs using FOCUS specialized wind energy modeling software. FOCUS uses site information and geospatial data to
produce wind energy outputs (wind speed and turbine production values) based on calculations. In general, the site
demonstrates acceptable conditions for wind energy development.

Wind Direction Recordings
The Virtual Met Tower report results in the following
wind rose, which indicates how often the wind blows
from different compass headings. The rose is
valuable in siting the wind turbine near any
obstructions in order to determine any losses that
would occur over the year.
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Monthly Variances in Wind Speed
The Virtual Met Tower report results in the following monthly wind speed graph, which indicates the average annual
wind speed on a monthly basis. This information is useful in determining production values across the year and for
financial planning during low wind months.

Weibull Distribution Curve
The Virtual Met Tower report results in the following distribution curve, which indicates the percentage of time over
the year that the wind blows at different speeds. This information is useful in determining production values
across the year both in terms of energy and revenue.
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Discussions were held with Mr. John Emerick, Manager of External Affairs for Potomac Edison relative to the interconnection of
potential wind turbines at the proposed site. Mr. Emerick supplied drawings of the interconnection (below) at the dam for use
by the study.
As can be seen in the following drawings, the dam pumping station is serviced by a 750kVA, 277/480volt, 3phase pad mounted
transformer, designated T15211. This transformer is located within 200 yards of the proposed turbine location.
The circuit for the pumping station transformer is serviced by a pole mounted, 12kV, 3 phase line running to the #1 Frostburg
substation on the ‘Centertown’ circuit.
Discussions with Mr. Emerick reveal no congestion on this line. The line was reportedly built for the purpose of servicing the
pump station, and therefore has the capacity of powering the 4 (3 existing plus one future) pumps at the dam for a total of
approximately 1MW of load.
Should this project proceed to the construction phase, it should be a priority to revisit this interconnection with the utilities and
file a formal interconnection application.
Of note is the extension of the circuit to the ‘Appalachian Environmental Lab Service’. This service feed the LIDAR observation
station next to the proposed turbine location.

Mr. Emerick’s contact information is as follows:

John R. Emerick
Manager, External Affairs
Potomac Edison/FirstEnergy
700 Fourth Street
Cumberland, Maryland 21502
Phone:
301-759-5757
Fax:
234-678-2266
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Figure E-1: Potomac Edison drawing of the Piney Dam Pump House Connection.
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Figure E-2: Detail of Potomac Edison drawing of the Piney Dam Pump House Connection.
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The following pages reflect the Operational and Financial Results of the project when modeled in FOCUS Wind
Project Analysis software. This proprietary software package is used by Associated Wind Developers to input all of
the pertinent financial and operating variables that will affect wind energy projects.
The modeling was run for a 750kW wind turbine.
The following pages include:


Input Screen



Project Summary Page



Pro forma (P50) Cash Flow



Corporate View (showing depreciation and other tax implications, some of which will not be applicable
should the project ownership not be able to take advantage of tax credits and deductions.)
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A review of any potentially sensitive areas was undertaken using the State of Maryland’s Department of Natural
Resources on-line MERLIN system. The following results were identified for the parcel in general and the turbine
site specifically:
Environmental and Cultural Issues from MERLIN System
Issue

Parcel

Primary Site

Secondary Sites

Tributary Strategy Basins

None

None

None

Historic Shorelines

None

None

None

Shellfish

None

None

None

Living Resources

Positive – not considered
problematic

Positive – not considered
problematic

None

Sea Level Rise Vulnerability

None

None

None

Recreation

None

None

None

Hydrology

Positive – reservoir surface None
area

None

Submerged Aquatic Vegetation

None

None

None

Wetlands – DNR

Positive – reservoir
perimeter

None

None

None

None

Wetlands – NWI

Positive – reservoir surface None
area

None

Critical Areas

None

None

None

Protected Lands – DNR Program

None

None

None

Coastal and Estuarine Land
Conservation Program

None

None

None

Forest Conservation Easements - None
Local

None

None

Permanently Preserved
Agricultural Lands

None

None

None

County Lands

None

None

None

Private Conservation Lands

None

None

None

Federal Lands

None

None

None

Wetlands of Special State Concern None
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Green Infrastructure Hubs and
Corridors

Positive – not considered
problematic

Positive – not considered
problematic

Positive – not considered
problematic

DNR Focal Areas

Positive – not considered
problematic

Positive – not considered
problematic

Positive – not considered
problematic

National Register of Historic Places None

None

None

MD Inventory of Historic
Properties

None

None

None

MHT Preservation Easements

None

None

None

Designated Areas

None

None

None

Main Street Areas

None

None

None

Figure 2 – MERLIN Site Map
The following map depicts all issues shown above with the exception of the DNR Focal Area, which is not shown for
clarity.
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State of Maryland Noise Regulations
The following is an excerpt from COMAR 26.02.03.
The entire section on noise regulation for the state may be found at:
http://www.dsd.state.md.us/comar/SubtitleSearch.aspx?search=26.02.03

Section .02 Environmental Noise Standards.
A. Precepts.
(1) It is known that noise above certain levels is harmful to the health of humans. Although precise levels at which all adverse
health effects occur have not definitely been ascertained, it is known that one's well-being can be affected by noise through loss
of sleep, speech interference, hearing impairment, and a variety of other psychological and physiological factors. The
establishment of ambient noise standards, or goals, must provide margins of safety in reaching conclusions based on available
data which relate noise exposure to health and welfare effects, with due consideration to technical and economic factors.
(2) The environmental noise standards set forth here represent goals expressed in terms of equivalent A-weighted sound levels
which are protective of the public health and welfare. The ambient noise levels shall be achieved through application, under
provisions of laws or regulations or otherwise, of means for reducing noise levels including, but not limited to, isolation of noise
producing equipment, dampening of sound waves by insulation, equipment modification and redesign, and land use
management.
B. Standards for Environmental Noise — General.
(1) A person may not cause or permit noise levels which exceed those specified in this table except as provided in §B(2) or (3), or
§C, of this regulation.
Table 1
Maximum Allowable Noise Levels (dBA)
for Receiving Land Use Categories
Day/Night

Industrial Commercial Residential

Day

75

67

65

Night

75

62

55

(2) A person may not cause or permit noise levels emanating from construction or demolition site activities which exceed:
(a) 90 dBA during daytime hours;
(b) The levels specified in Table 1 during nighttime hours.
(3) A person may not cause or permit the emission of prominent discrete tones and periodic noises which exceed a level which
is 5 dBA lower than the applicable level listed in Table 1.
(4) A person may not cause or permit, beyond the property line of a source, vibration of sufficient intensity to cause another
person to be aware of the vibration by such direct means as sensation of touch or visual observation of moving objects. The
observer shall be located at or within the property line of the receiving property when vibration determinations are made.
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(5) A person may not operate or permit to be operated an off-road internal combustion engine powered recreational vehicle,
including, but not limited to, a dirt bike, an all terrain vehicle, a go cart, a snowmobile, or a similar vehicle, on private property
closer than 300 feet to a neighboring residence or the associated curtilage, without the written permission of the affected
resident, unless it can be demonstrated to the Department that the vehicle can be operated within the noise limits specified in
Table 1 under §B(1) of this regulation.
C. Exemptions.
(1) The provisions of this regulation may not apply to devices used solely for the purpose of warning, protecting, or alerting the
public, or some segment thereof, of the existence of an emergency or hazardous situation.
(2) The provisions of this regulation do not apply to the following:
(a) Household tools and portable appliances in normal usage during daytime hours;
(b) Lawn care and snow removal equipment (daytime only) when used and maintained in accordance with the manufacturer's
specifications;
(c) Agricultural field machinery when used and maintained in accordance with manufacturer's specifications;
(d) Blasting operations for demolition, construction, and mining or quarrying (daytime only);
(e) Motor vehicles on public roads;
(f) Aircraft and related airport operations at airports licensed by the Maryland Aviation Administration;
(g) Boats on State waters or motor vehicles on State lands under the jurisdiction of the Department of Natural Resources;
(h) Emergency operations;
(i) Pile driving equipment during the daytime hours of 8 a.m. to 5 p.m.;
(j) Sound except those sounds that are electronically amplified, between 7 a.m. and midnight, created by:
(i) Sporting events (except trap shooting, skeet shooting, or other target shooting);
(ii) Entertainment events; and
(iii) Other public gatherings operating under permit or permission of the appropriate local jurisdiction;
(k) Rapid rail transit vehicles and railroads;
(l) Construction and repair work on public property;
(m) Air conditioning or heat pump equipment used to cool or heat housing on residential property; for this equipment, a person
may not cause or permit noise levels which exceed 70 dBA for air conditioning equipment at receiving residential property and
75 dBA for heat pump equipment at receiving residential property;
(n) Household pets on residential property that are maintained in accordance with local zoning requirements;

(o) Except in Allegany, Anne Arundel, Baltimore City, Calvert, Charles, Garrett, Howard, Montgomery, St. Mary's, and
Washington Counties, trap shooting, skeet shooting, or other target shooting between the hours of 9 a.m. and 10 p.m. on any
range or other property of a shooting sports club that is chartered and in operation as of January 1, 2001;
(p) Trash collection operations between the hours of 7 a.m. and 10 p.m.
(q) Marina equipment used to move boats during the period from 7 am to 7 pm provided that the noise level does not exceed
80 dBA at 20 meters from the equipment.
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(3) The events and gatherings under §B(2)(j) of this regulation include, but are not limited to, athletic contests, amusement
parks, carnivals, fairs at fairgrounds, sanctioned auto racing facilities, parades, and public celebrations.
(4) In Frederick County or Frederick City, a fair listed in the Maryland agricultural fairs and shows schedule that is maintained by
the Maryland Agricultural Fair Board, or any other event held on the same grounds and listed by the Agricultural Fair Board, is
exempt from this chapter.
D. Measurement.
(1) The equipment and techniques employed in the measurement of noise levels may be those recommended by the
Department, which may, but need not, refer to currently accepted standards or recognized organizations, including, but not
limited to, the American National Standards Institute (ANSI), American Society for Testing and Materials (ASTM), Society of
Automotive Engineers (SAE), International Electrotechnical Commission (IEC) and the United States Environmental Protection
Agency (EPA).
(2) The measurement of noise levels shall be conducted at points on or within the property line of the receiving property or the
boundary of a zoning district, and may be conducted at any point for the determination of identity in multiple source situations.
(3) Sound level meters used to determine compliance with Regulation .02 shall meet or exceed the specifications for Type II
sound level meters.
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The City of Frostburg’s Wind Zoning Bylaw
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Potomac Edison Net Metering Tariff
The following was obtained from Potomac Edison Web site 4/15/13 https://www.firstenergycorp.com/content/dam/customer/Customer%20Choice/Files/maryland/tariffs/PotomacEdis
onRetailTariff.pdf)

THE POTOMAC EDISON COMPANY Electric P. S. C. Md. No. 53
Fifth Revision of
Original Page No. 28
Canceling
Fourth Revision of
Original Page No. 28
NET ENERGY METERING RIDER
AVAILABILITY

This Rider is available to all Customers who own and operate a biomass, solar, fuel cell, wind, or closed conduit
hydro electrical generating facility that has a capacity of not more than 2,000 kilowatts or a micro combined heat
and power electric generating facility not exceeding 30 kilowatts, where such generating facility is connected for
parallel operation with the service of the Company, and where such generating facility is located on the Customer's
premises or contiguous property and is intended to offset part or all of the Customer's electrical requirements.
Terms and conditions for net excess generation by the Customer to the Company are included herein for reference
only. The Customer may alternatively select other options to operate in parallel and sell power under terms of the
Company’s Schedule “CO-G”.
In accordance with the Annotated Code of Maryland, Public Utility Companies, Section 7-306, Net energy metering,
this Rider will be available to eligible Customers on a first-come, first-served basis until the rated generating capacity
owned and operated by eligible Customers in the State reaches 1,500 MW.
RATES
A Customer receiving service under this Rider is subject to the identical energy, capacity, and reactive charges, rate
structure, and monthly charges and minimum charges that would be assigned if the Customer were not an eligible
customer-generator.
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This Rider provides no adjustment to the demand billing determinant or capacity charge that a Customer eligible for
service under this Rider may be subject to.
The Company shall provide metering that is capable of measuring the flow of electricity in two directions at no
additional cost to Customers qualified to receive service under this Rider. The Customer shall pay the differential
cost between any additional metering requested and the metering normally provided by the Company to Customers
who do not receive service under this Rider. An eligible Customer-generator or the eligible Customer-generator
assignee shall own and have title to all renewable energy attributes or renewable energy credits associated with any
electricity produced by its electric generating system.
The Customer shall pay for any changes to the Company’s distribution system made necessary by the connection of
the Customer’s equipment. This work will be performed by the Company at the Customer’s expense and in the case
of new facilities will include only the differential cost between those facilities required to serve the Customergenerator and a non-generating Customer.
SPECIAL CONDITIONS
1. Net Energy: Net Energy is the energy supplied by the Company minus the energy generated by the Customer,
during a billing period, where, the energy generated by the Customer is that energy fed back into the Company’s
system at such times as Customer generation exceeds Customer requirements. Only if net energy is positive shall
net energy charges be applied at the rates specified above except that the minimum charge will be applied in any
case. If the calculation of net energy yields a negative result, all such negative net energy shall be considered net
excess generation and shall be treated as stated in Special Condition No. 3 below. The components of net energy
shall be determined by the use of metering capable of measuring the flow of electricity in two directions, to be
provided by the Company at the same charge an eligible Customer would pay for a standard meter.
2. Net Excess Generation: Net excess generation occurs when the cumulative value of energy generated by the
Customer exceeds the cumulative value of energy generated and supplied to the Customer by the Company during
an entire billing period and is the amount by which the energy generated by the Customer and fed back into the
Company’s system exceeds the energy generated and supplied by the Company resulting in a negative kilowatt-hour
reading at the end of the billing period. If electricity generated by the Customer exceeds the electricity supplied by
the Company, the Customer shall be required to pay only Customer charges and minimum charges for that month,
as required by the Rate Schedule under which the Customer is receiving service.
3. Billing and Billing Periods: The billing period to be used under this tariff shall be the customary billing period for
ordinary residential or general service Rate Schedules. In any billing period where the energy generated and
supplied by the Company exceeds the energy generated by the Customer, the Company will bill the Customer for
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the Net Energy consumed per the terms of the Rate Schedule. In billing periods where the energy generated by the
Customer exceeds the energy generated and supplied to the Customer by the Company, the Customer is required to
pay only the Customer charges and minimums that the Customer would have otherwise paid under the applicable
residential or general service Rate Schedule. Net excess generation will be carried forward until the Customer’s
consumption of electricity from the grid eliminates the net excess generation or the 12 month accrual period
expires. The dollar value of net excess generation shall be equal to the generation or commodity portion of the rate
that the Customer would have been charged by the Company averaged over the previous 12 month period ending
with the billing cycle that is complete immediately prior to the end of April multiplied by the kilowatt-hours of net
excess generation. For Customers served by an Electricity Supplier, the dollar value of the net excess generation
shall be equal to the generation or commodity rate that the Customer would have been charged by the Electricity
Supplier multiplied by the kilowatt-hours of net excess generation. Customers served by an Electricity Supplier are
responsible for providing to the Company the commodity rate that would have been charged by the Electricity
Supplier. Within 30 days after the billing cycle that is complete immediately prior to the end of April of each year,
the Company shall pay each eligible Customer-generator for the dollar value of any accrued net excess generation
remaining at the end of the previous 12 month period. Within 15 days that a Customer-generator closes their
account, the Company shall pay the Customer-generator for the dollar value of any accrued net excess generation
remaining at the time of the account closing.
4. Meter Accuracy: The metering supplied by the Company under this tariff shall be accurate to within ± 5% when
registering in reverse, that is during those times when the energy generated by the Customer is greater than the
energy generated by the Company. When the energy generated and supplied to the Customer by the Company is
greater than the energy generated by the Customer, the meter must retain the ability to register consumption
within the accuracy tolerances as specified in the applicable sections of the Annotated Code of Maryland and the
Code of Maryland Regulations.
5. Safety and Reliability: The design and installation of the Customer’s generation must comply with all applicable
laws and regulations and shall meet all applicable safety and performance standards established by the National
Electric Code, The Institute of Electrical and Electronics Engineers and Underwriters Laboratory.
a. The Customer assumes sole responsibility to design and install its system for protection against faults or
disturbances on the Company's system.
b. The Company shall have the right to inspect all the facilities and their operation, and to test all protective
equipment, at any time that this Rider is in effect.
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c. Customer generation must operate in parallel with Company generation. Customer must provide synchronizing
equipment which will automatically isolate the Customer generation from the Company's system if the Company's
circuit becomes de-energized or if the Customer should lose synchronization.
d. Parallel operation must cease immediately and automatically during electrical outages and other emergency or
abnormal conditions as specified by the Company, or when maintenance on Company facilities is being performed
and safety considerations require the de-energizing of the Customer. The Company is not liable for and accepts no
responsibility whatsoever for any loss, cost, expense, damage or injury to any person or property resulting from the
use or presence of electric current or voltage which originates from a Customer's generation facilities, or is caused
by failure of the Customer to operate in compliance with Company requirements.
e. The Company may disconnect from the Customer's facilities in order that the Company can (1) construct, install,
maintain, repair, replace, remove, investigate, or inspect any of its equipment or any part of its system; or (2) if the
Company determines the curtailment, interruption or reduction of deliveries of energy or energy and capacity is
necessary because of technical system emergencies including forced outages and operating conditions on its system,
or as otherwise required by prudent electrical practices.
6. Periods During Which Purchases Are Not Required: The Company will not be required to receive energy or
capacity during an electrical emergency or during periods of maintenance when safety considerations would require
the de-energizing of facilities. Whenever possible the Company will notify the Customer by telephone, followed by
written confirmation, of such circumstances.
7. General:
a. The Customer is solely responsible for the proper installation, operation, and maintenance of any equipment
used, all costs, expense, pecuniary or other loss which may arise directly or indirectly from any act or omission of the
Customer, its agents, servants, or employees.
b. Maintenance and operation of the generator and associated equipment will be the responsibility of the Customer.
c. Failure of the Customer to comply with any of the Company's provisions or requirements shall result in immediate
disconnection from the Company's system and the Company will be under no obligation to reconnect the
Customer’s service until, in the sole opinion of the Company, the Customer does comply.
ISSUED BY BRUCE E. WALENCZYK, VICE PRESIDENT
Issued March 7, 2002 To become effective on all bills rendered on or after April 10, 2002
Approved at Public Service Commission Administrative Meeting of April 10, 2002
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Potomac Edison Net Energy Metering Virtual Meter Aggregation Tariff
The following was obtained from Potomac Edison Web site 4/15/13 https://www.firstenergycorp.com/content/dam/customer/Customer%20Choice/Files/maryland/tariffs/PotomacEdis
onRetailTariff.pdf)

THE POTOMAC EDISON COMPANY Electric P. S. C. Md. No. 53
First Revision of
Original Page No. 28-4
Canceling
Original Page No. 28-4
NET ENERGY METERING VIRTUAL METER AGGREGATION PILOT AND SERVICE

AVAILABILITY
This Pilot is available to any Customer who qualifies for service under the Net Energy Metering Rider of this tariff
and where the eligible Customer-generator:
1. uses electrical service for
a. agriculture; or
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b. a non-profit organization or business; or
c. a municipal government or its affiliated organizations; and
2. has up to twenty additional non-generating Customer meters (accounts) in the same name as the Customer
generator and
3. has a generating facility that produces no more than 200% of the total Baseline Annual Usage of the meters to be
aggregated, where Baseline Annual Usage is the total kilowatt-hours recorded in the twelve months immediately
preceding the start of the Customer’s participation in the Pilot. Baseline Annual Usage will be estimated based on a
methodology that is mutually agreeable between the Company and the Customer in the event there is less than
twelve months of historical meter data available.
This Pilot is available to a maximum of twenty eligible Customer-generators on a first-come, first-served basis. This
Pilot shall terminate on December 1, 2013, at which point the Net Energy Metering Virtual Meter Aggregation
Service will be available to all qualified customers.

SPECIAL CONDITIONS
1. Eligible Customer-generator shall provide a list of up to twenty additional Customer accounts to be aggregated.
All aggregated accounts must be established under the same legal entity as the Customer-generator account.
2. All aggregated accounts must have their meter read on the same meter reading cycle.
3. Net excess generation produced by the Customer-generator account, if any, will be applied each month as credit
to the energy usage of the aggregated non-generator accounts in the order specified by the Customer.
4. Within sixty days after the date the Customer closes the account, the Company shall pay the Customer for the
dollar value of any accrued Excess Generation remaining at the time the account is closed.
5. All other provisions of the Net Energy Metering Rider shall apply except as modified by this Pilot.

ISSUED BY CHARLES E. JONES, PRESIDENT
Issued November 1, 2012 To become effective on all bills rendered on or after December 1, 2012
Approved at Public Service Commission Administrative Meeting of November 28, 2012
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For the purpose of this project, the following turbines were considered as being applicable for Community Wind
applications. These are certainly not the only wind turbines that are manufactured for this market sector, but these
machines have been vetted and approved by qualified state-sponsored facilities and are generally considered
suitable for grants and other funding requests.

Eligible Wind Turbines
Turbines of Less than 1MW –
For wind turbines to be qualified for incentives from NYSERDA, they must be reviewed and selected for their
eligibility. The Interstate Turbine Advisory Council (ITAC), established under the Clean Energy States Alliance, has
created a Unified List of Wind Turbines for turbines with a nameplate rating of less than or equal to 100 kW. PON
2439, the On-Site Wind Turbine Incentive Program, requires turbines of this size to be on the ITAC Unified List to be
eligible for funding. The list below of turbines with a nameplate rating of less than 100 kW contains turbines that
have been fully certified to the American Wind Energy Association’s small wind turbine performance and safety
standard.
For turbines with a nameplate rating of greater than 100 kW, PON 2439 provides requirements for eligibility and an
Eligible Wind Turbine Application Form. Only commercially available wind turbines with a proven record of power
performance, reliability, safety, and acoustics will be considered for funding. Turbines with a nameplate rating
greater than two megawatts are not eligible for funding under PON 2439.
Turbines Applicable to Community Wind Projects
Turbines Eligible for Funding Through PON 2439 with a Nameplate Rating of < 100 kW:
Small Wind Turbines:
Manufacturer

Model

Rotor Diameter
(m)

kW Rating at 11
m/s

Rating at 5 m/s
(kWh)

Bergey

Excel 10

7

8.9

13,800

Endurance

S343

6.4

5.4

8,910

Evance

R9000

5.5

4.6

9,167

Gaia

133

13.3

11

27,502

Seaforth

AOC 15-50

15

42

71,000

Wind Turbine
Industries, Corp.

Jacobs 31-20

9.4

12

16,562

Xzeres

442SR

7.2

9.2

15,327

Turbines Eligible for Funding Through PON 2439 with a Nameplate Rating of < 100 kW:
Medium Wind Turbines:
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Manufacturer

Model

Rotor Diameter (m)

kW Rating at 11 m/s

Endurance

E-3120, 3-phase

19.2

54.8

Endurance

E-3120, single phase

19.2

48.3

Northern Power

NP 100-21

21

80

Turbines Eligible for Funding Through PON 2439 with a Nameplate Rating of >100 kW:
Manufacturer
225/250 Category
ACSA
Aeronautica
Vergnet

Model

Rotor Diameter (m)

kW Rating at 11 m/s

A27
29-225
GEV MP

27
29
32

181
171
275

Vergnet
Wind Energy Solutions
750/850 Category
Aeronautica
Gamesa
Gamesa

GEV
WES 30

32
30

243
179

47-750/660
G52-850
G58-850

47
52
58

549
684.6
798.4

Turbine Classes
For the purpose of this wind feasibility study project, machines larger than 225kW were subcategorized into classes
of turbines. Each class of machine would have similar output to the results presented in the specific Feasibility
Studies. When it came to modeling specific machines to calculate production output, shadow flicker, noise and other
results the Aeronautica 225 and 750kW machines were used as models.
Turbines of over 1MW –
Because Community Wind projects may now be constructed of larger turbines, the following machines were
considered representative of the type of machine that could be used at Community Wind sites. The list is NOT
representative of all the turbines available in the market place, and a selection study should be conducted when any
project is actually considered for construction.
Goldwind

1.5

Gamesa

2.0
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In order to evaluate the potential revenue (savings) of any wind project, we must first have a full understanding of
how much the customer is paying for electricity, and therefore, how much can be saved.
The typical utility electric bill includes many charges, some of which are based on energy (Kilowatt-hour) usage and
some of which are based on Power (Kilowatts, or Demand, or Capacity) usage.
Because wind energy is an intermittent energy source, it cannot be counted upon to reduce POWER charges, such as
demand charges. Although in reality some of these charges are actually reduced, it becomes statistically inaccurate
to try to predict the amount of savings from these charges, and such savings are therefore ignored.
Table 1 below shows a breakout of the ENERGY (only) portions of the site’s electric bill which would be affected by
behind the meter production or net-metering. In order to accurately predict what the effect of generating behind
the meter energy at the site, will must calculate the details of all of the billing elements.
Table 2 contains the rate structures applicable to the subject property, which is under the PE-PH2D Rate Tariff of
Potomac Edison, used in this study.
Table 1 - Calculation of Energy Savings on a Per Kilowatt Basis
Investigation into Detail of Potomac Edison (Piney Dam) Electric Bill
What elements of bill are affected by ENERGY COST as opposed to DEMAND COST, so that savings can be calculated
from a reduction of energy?
Bill used:

Dec. 2012

Rate Structure:

PE-PH2D

Distribution Chg

Universal Service fee

0.00402

0.001583

Energy portion only
Step scale based on prev. year billings.
Assume effect will be to zero out bill, thus full credit.

Cogen PURPA Surcharge
Franchise Tax
EmPower Surcharge
Demand Resource Surcharge
MD Environmental Surcharge

0.00441
0.00062
0.00062
0.0006
0.00015

energy portion only, per tariff step scale.
minimum used, no credits. Per tariff.
PH small used
PH used
only available to all cust.

Energy Cost

0.05699

From UGI Services

Total variable charges/kWhr

0.068993

The above meter’s rates must be part of the meter aggregation, although the other meters selected may have
higher rates. For this study a blended rate of $.087 was created for financial evaluation purposes. This blended rate
is comprised of 50% of energy priced at $.069 as above, plus another 50% of energy from other town meters (with
higher energy costs and without demand charges), priced at an average of $.105/kWhr.
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Table 2 - Applicable Rate Structures for Project Site
LIGHT AND POWER SERVICE
(High Load Factor)
SCHEDULE "PH"
AVAILABILITY
Available for loads of 50 kilowatts or greater at standard single phase and three phase voltages. The
standard voltages available depend upon location, character and size of Customer's load. This information can be
furnished at any of the Company's offices. Service shall not be available for Standby or Maintenance Service such as
that required for Alternative Generation Facilities. All applicable surcharges, credits and taxes shall apply.
MONTHLY RATE
DISTRIBUTION CHARGES
Capacity Charge
Minimum kilowatts ............................................................................................$1.09 per kilowatt
First block (0-500 kilowatts) ..............................................................................$1.72 per kilowatt
Second block (over 500 kilowatts) ....................................................................$1.69 per kilowatt
Energy Charge
First block (0-100,000 kilowatt-hours)................................................ $0.00402 per kilowatt-hour
Second block (over 100,000 kilowatt-hours)...................................... $0.00335 per kilowatt-hour
Voltage Discount
Company will furnish service at one voltage and at one point from the Company's existing distribution
system voltage. A voltage discount of 25¢ per kilowatt will apply when the Customer takes service at a voltage
between 2,000 and 15,000 volts and provides all facilities beyond the Point of Service. A voltage discount of 50¢ per
kilowatt will apply when the Customer takes service at a voltage greater than 15,000 volts and provides all facilities
beyond the Point of Service.
Reactive Kilovolt-Ampere Charge
Reactive kilovolt-ampere charge is applied to the Customer’s reactive kilovolt-ampere capacity requirement
in excess of 25% of the Customer’s kilowatt capacity.
Billing reactive kilovolt-amperes ............................................ $0.40 per reactive kilovolt-ampere
ISSUED BY JOSEPH H. RICHARDSON, PRESIDENT
Issued November 22, 2004 To become effective on
all service rendered on
or after January 6, 2005
Approved at Public Service Commission Administrative Meeting of January 5, 2005 in Case No. 8797

THE POTOMAC EDISON COMPANY Electric P. S. C. Md. No. 53
Doing Business As Twenty-Eighth Revision to
ALLEGHENY POWER Original Page No. 5
Canceling
Twenty-Seventh Revision to
Original Page No. 5
UNIVERSAL SERVICE PROGRAM SURCHARGE
Effective for bills rendered on and after August 18, 2006, there shall be a Universal Service Program
Surcharge per Customer at rates set forth below to fund the Maryland statewide Universal Service Program. These
rates shall be applied each month and are based on the distribution amount of customer bills rendered in the prior
calendar year. Amounts included hereunder shall be subject to late pay charges.
Electric Bills
Rendered Customer Charge
(Prior Calendar Year) (per month)
Residential - Rate Schedule R
N/A $0.37
Commercial & Industrial - Rate Schedules C, G, C-A, CSH, PH, AGS, PP, Hagerstown, and Frederick.
Under $175 $0.42
$175 - $1,299 $3.09
$1,300 - $2,599 $10.29
$2,600 - $6,499 $20.59
$6,500 - $12,999 $41.18
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$13,000 - $25,999 $61.77
$26,000 - $51,999 $82.36
$52,000 - $77,999 $154.42
$78,000 - $103,999 $205.89
$104,000 - $129,999 $308.83
$130,000 - $181,999 $463.25
$182,000 - $233,999 $617.67
$234,000 - $259,999 $926.50
$260,000 - $519,999 $1,235.33
$520,000 - $779,999 $1,647.11
$780,000 - $1,039,999 $2,058.89
$1,040,000 - $1,299,999 $2,470.67
$1,300,000 - $1,559,999 $2,882.45
$1,560,000 - $1,819,999 $3,294.22
$1,820,000 - $2,079,999 $3,603.06
$2,080,000 - $2,339,999 $3,911.89
$2,340,000 - $2,599,999 $4,117.78
$2,600,000 - $3,249,999 $4,323.67
Over $3,250,000 $4,632.50
ISSUED BY DAVID E. FLITMAN, PRESIDENT
Issued August 16, 2006 Effective August 18, 2006
Issued in accordance with the Commission's directive August 9, 2006 in Case No. 8903

COGENERATION PURPA PROJECT SURCHARGE
Effective for all service rendered on and after January 1, 2013, there shall be a surcharge at rates set forth
below to recover costs associated with COGENERATION PURPA PROJECTS approved by the Maryland Public
Service Commission. Applicable bills rendered shall include an amount equal to the surcharge rate times the number
of kilowatts and kilowatt-hours used in the billing period. The resulting charge is in addition to any minimum charge
set out in the Rate Schedule and is added to the Customer's charges before any tax surcharge is levied against the
Customer's total bill. Amounts billed hereunder shall be subject to late pay charges.
COGENERATION PURPA SURCHARGE
Schedule Rate Per kW Rate Per kWh
R $0.01161
C 0.01131
G 0.01131
C-A 0.01068
CSH 0.01068
PH $2.02 0.00441
AGS 2.02 0.00441
PP 1.650 0.00357
OL 0.02274
AL 0.02274
MSL 0.02274
SL 0.02274
EMU 0.02274
MU 0.02274
Fred/Hag 0.01131
Rates for service under each of the Company's Rate Schedules are subject to this surcharge.
ISSUED BY CHARLES E. JONES, PRESIDENT
Issued November 28, 2012 To become effective on
all service rendered on
or after January 1, 2013
Approved at Public Service Commission Administrative Meeting of December 27, 2012 in Case No. 8797
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THE POTOMAC EDISON COMPANY Electric P. S. C. Md. No. 53
Doing Business As Original Page No. 5-2
ALLEGHENY POWER Canceling
Thirty-First Revision of
Original Page No. 5B
FRANCHISE TAX SURCHARGE
APPLICABLE TO ALL SCHEDULES AND SPECIAL CONTRACTS
Effective with all bills rendered on and after January 7, 2000, there shall be a franchise tax surcharge at
$0.00062 per kilowatt-hour which shall be billed under all Rate Schedules and contracts. A credit of $0.000020 shall
apply to kilowatt-hours in excess of 500 million up to 1,500 million delivered during a calendar year to a single
industrial customer for use in a production activity at the same location. A credit of $0.000455 shall apply to kilowatthours
in excess of 1,500 million delivered during a calendar year to a single industrial customer for use in a
production activity at the same location. All bills rendered shall include an amount equal to the Franchise Tax
Surcharge times the kilowatt-hours used in the billing period. The resulting charge is in addition to any minimum
charge set out in the Rate Schedule and is added to the Customer's bill before any surcharge is levied against the
Customer's total bill. Amounts billed hereunder shall be subject to late pay charges.
ISSUED BY MICHAEL P. MORRELL, VICE PRESIDENT
Issued June 20, 2000 To become effective on
all bills rendered on
or after July 1, 2000
Issued in accordance with the Commission's directive June 2, 2000 in Case No. 8797

THE POTOMAC EDISON COMPANY Electric P. S. C. Md. No. 53
Eighth Revision of
Original Page No. 5-8
Canceling
Seventh Revision of
Original Page No. 5-8
EMPOWER MD SURCHARGE
In accordance with the Annotated Code of Maryland, Public Utility Companies, Section 7-211, Energy
Efficiency Programs, there shall be a surcharge as set forth below to recover the costs associated with Companysponsored
programs which promote energy efficiency and conservation and such other programs as approved by the
Commission. This surcharge is applied to designated Rate Schedules to recover costs allocated to that Rate
Schedule. This surcharge will be applied each month until changed by the Commission. The resulting surcharge is in
addition to any minimum charge set out in the Rate Schedule and is added to the Customer's bill before any tax
surcharge is levied against the Customer's total bill. Amounts billed hereunder shall be subject to late pay charges.
CALCULATION OF SURCHARGE
The EmPower MD Surcharge is a rate per kilowatt-hour and is calculated by dividing the costs allocated to
each Rate Schedule by the distribution kilowatt-hour sales expected for the same Rate Schedule. The calculation
includes a Reconciliation Factor adjustment, and an adjustment for gross receipts tax and the Commission
assessment factor. Changes to the surcharge will be filed annually on or before December 1, to become effective the
forthcoming 12-month period beginning January 1. Upon determination that the surcharge, if left unchanged, would
result in a material over/under-collection, the Company may file a proposed interim revision of the surcharge for
Commission approval.
Applicable bills rendered shall include an amount equal to the surcharge rate times the number of
distribution kilowatt-hours as follows:
Schedule Rate per kWh
R $0.00244
C $0.00065
G $0.00065
C-A $0.00055
CSH $0.00055
PH (small)* $0.00062
PH (large)* $0.00066
PP $0.00061
*PH (small) defined as Customers eligible to receive Type II SOS and PH (large) defined as Customers
eligible to receive Hourly-Priced LCS.
ISSUED BY CHARLES E. JONES, PRESIDENT
Issued November 30, 2012 To become effective on
all service rendered on
or after January 1, 2013
Approved at Public Service Commission Administrative Meeting of December 27, 2012 in Case No. 9153
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THE POTOMAC EDISON COMPANY
The following rates are effective June 1, 2013
Demand Resource Surcharge
Schedule Rate Per kWh
R $0.00073
C 0.00066
G 0.00073
C-A 0.00046
CSH 0.00045
PH 0.00060
AGS 0.00000
PP 0.00028
LIGHTING 0.00000
THE POTOMAC EDISON COMPANY Electric P. S. C. Md. No. 53
Tenth Revision of
Original Page No. 5-6
Canceling
Ninth Revision of
Original Page No. 5-6
MARYLAND ENVIRONMENTAL SURCHARGE
The charges to Customers served in Maryland, shall include, in addition to the charges specified in this tariff,
an environmental surcharge, imposed by the State of Maryland on all kilowatt hours distributed in Maryland. The
amount of the surcharge shall be shown as a separate item on bills rendered to Customers served in Maryland,
except wholesale customers.
Adjustments in bills will be made by adding to each bill, as determined by application of the appropriate rate
schedule, a tax surcharge. The charge to be added will be determined by the Maryland Public Service Commission
as of June 30 each year to be applied the following year.
STATEMENT OF ENVIRONMENTAL SURCHARGE RATES
APPLICABLE TO BILLS FOR ELECTRIC SERVICE SUPPLIED
WITHIN STATE OF MARYLAND UNDER
PROVISIONS OF NATURAL RESOURCES SECTION 3-302
ENVIRONMENTAL TRUST FUND
Effective
Date Location Surcharge Rate
July 1, 2011 State of Maryland $0.000150/Kwh
not to exceed $1,000 per month
This surcharge is applicable to all Rate Schedules. This surcharge is not subject to Maryland Sales Tax or
Montgomery County Local Tax. This surcharge shall be set out separately on the customer's bill the same as the two
above mentioned taxes and is not subject to late payment charge and is not considered revenue.
ISSUED BY CHARLES E. JONES, PRESIDENT
Issued June 28, 2011 To become effective on
all bills rendered on
or after July 1, 2011
Approved at Public Service Commission Administrative Meeting of July 13, 2011
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The savings of a wind turbine occur in the future, and in order to model the future savings correctly it is important to
be able to predict how electric prices will escalate over time. To do this the project examined the previous 20 years
of retail pricing in the Maryland service area.
Table 3 and Figure 1 depicts this data and leads to the use of an annual escalator of 2.48%/yr for the state, as
opposed to a 1.61% general escalation of rates around the US.
Table 3 - 20 year Retail Electric Rates

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Maryland
7.22
7.9
7.97
8.21
8.39
8.43
8.26
8.33
8.44
8.39
7.95
7.67
7.74
7.73
7.8
8.46
9.71
11.89
13.84
14.98
14.32

Federal
7.83
8.04
8.21
8.32
8.38
8.4
8.36
8.43
8.26
8.16
8.24
8.58
8.44
8.72
8.95
9.45
10.4
10.65
11.26
11.51
11.54

Overall
Per year

49.58%
2.48%

32.15%
1.61%

(source: US Dept of Energy and Delmarva Power and Light)
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Figure 1 – Graph showing 20 Year Retail Electric Rates for Maryland and US
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Previous Bills From 2011 show the actual load from the facility before the application of net metering from the small
hydroelectric plant near the water treatment facility. This is the amount of load that should be used to calculate the
net metering permissible amount.
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UGI Energy services provides the electricity generation services to the facility under a separate invoice:
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FAA and Related Issues
Wind turbines are tall structures and as such must be studied for the impact they would have on airspace and other
issues such as long range radar and other Department of Defense issues.
FAA Issues
According to the FAA web site:
The requirements for filing with the Federal Aviation Administration for proposed structures vary based on a number of factors: height,
proximity to an airport, location, and frequencies emitted from the structure, etc. For more details, please reference CFR Title 14 Part 77.9.
You must file with the FAA at least 45 days prior to construction if:









your structure will exceed 200ft above ground level
your structure will be in proximity to an airport and will exceed the slope ratio
your structure involves construction of a traverseway (i.e. highway, railroad, waterway etc...) and once adjusted upward with the
appropriate vertical distance would exceed a standard of 77.9(a) or (b)
your structure will emit frequencies, and does not meet the conditions of the FAA Co-location Policy
your structure will be in an instrument approach area and might exceed part 77 Subpart C
your proposed structure will be in proximity to a navigation facility and may impact the assurance of navigation signal reception
your structure will be on an airport or heliport
filing has been requested by the FAA

If you require additional information regarding the filing requirements for your structure, please identify and contact the appropriate FAA
representative using the Air Traffic Areas of Responsibility map for Off Airport construction, or contact the FAA Airports Region / District
Office for On Airport construction.

Because of this project’s height above ground level of 302’ to the tip of the turbine blades, the project exceeds the
200’ limitation above by 102’ and therefore a filing of a form 7460-1 is required before construction.
During the course of this study the FAA recently suspended the use of 7460-1 filings for the purpose of feasibility
studies, therefore no such filing has been made during this study. (A filing WAS made for the met tower which will
be placed on the site).
Instead of such a filing therefore, the study has examined the traditional reasons as to why a ‘Determination of
Hazard’ might be issued for wind turbine projects to see if there was any ‘red flags’ that would preclude the site
from being considered as feasible in terms of airspace at this time.
In our experience, very few conflicts are incurred with FAA airspace for turbines that are located more than 3 miles
from an airport. For this site, the FAA on-line siting tool indicates that NO airports are located within 5 miles of the
proposed turbine location. Therefore in our opinion, although a 7460-1 will need to be filed for construction, the
project site meets the ‘feasible’ criteria.

DOD Issues
The study investigated the following issues using the FAA’s DoD Screening tool
(https://oeaaa.faa.gov/oeaaa/external/gisTools/gisAction.jsp)
Long Range Radar (Air Defense and Long Range Security):
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The screening tool places the project in a ‘green’ area designation, which indicates no effects on Long Range Radar.

NEXRAD (Weather Surveillance and Doppler Radars):
The screening tool places the project in a ‘green’ area designation, which indicates no effects on NEXRAD.
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Military Operations:
The screening tool shows that the project site falls within the confines of SR808. A detailed review is recommended;
contact Chief Rick Alderton at (304)-616-5021.
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Professional Bio – Brian D. Kuhn/ Primary Investigator

Brian D. Kuhn
Founder and Principal
Associated Wind Developers, LLC
Developers Marketing Services, Inc.
Aeronautica Windpower, LLC
Professional Bio:
Brian Kuhn is the Founder and a principal member of a number of renewable energy and real estate development related
companies. Mr. Kuhn offers the perspective of over 30 years of project, product and service development in the fields of Wind,
Solar, Heat Recovery, Real Estate development and permitting and general marketing.
Brian holds a Bachelor of Science degree in ‘Renewable Energy Systems and Business’, from the University of Massachusetts, in
Amherst, MA (’77). This special (BDIC) degree was a 4 year mix of Mechanical Engineering and Business studies. During his time
at UMass he studied under Professor William Heronemus, a noted naval architect and world renowned primary investigator for
off-shore wind systems. He was a member of a small team of engineers that designed and built the first UMass Solar Habitat
and Wind Furnace for the Department of Energy. This wind turbine introduced many innovations, including the use of a 3
bladed, variable pitch rotor and the use of a monopole tower – features that are now standard in today’s modern wind turbine
designs. The Wind Furnace turbine is currently heading to a new home at the Smithsonian Institute in Washington. The wind
turbine and solar habitat later went on to become the highly respected Renewable Energy Research Laboratory at UMass.
In the 1980’s Mr. Kuhn served as National Solar Specialist to Rheem Water Heaters, Inc., the world’s largest manufacturer of
water heaters. Mr. Kuhn was responsible for training Rheem’s dealers and distributors on the proper design and installation of
the company’s solar hot water systems.
More recently, Mr. Kuhn founded and is actively involved in the management of 3 companies which provide services and
products to the Renewable Energy market space.


Associated Wind Developers, LLC, of Plymouth, MA offers development and financing services to wind energy project
developers across the USA. AWD provide these services in a ‘Developer-for-Hire’ or ‘Develop-to-Own’ scenarios. The
company is currently putting together a number of distributed generation wind energy sites which will be owned in
$20Million portfolios. AWD has provided design, development and marketing services for more than 150 projects,
including Wind Appraisals, Feasibility Studies, Development Services and more to Landowners, Industry, Municipalities
and County Governments around the world.



Developers Marketing Services of Plymouth, MA, which offers consulting services and product and project development
expertise in the Renewable Energy and Real Estate industries. Mr. Kuhn also offers the unique perspective of over 20
years of experience as a real estate broker licensed in 8 different states with involvement in land procurement and
development projects across the Northeast. Clients have included landowners, builders, developers, financial
institutions, the Resolution Trust Company, FDIC, Freddie Mac, and many more.



Aeronautica Windpower, a company designed to bring the manufacture and commercialize mid-scale wind turbines in
the United States. Mr. Kuhn’s responsibilities at Aeronautica currently include product and project development, new
business development and R&D efforts.
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From 2006 to 2008 Mr. Kuhn served as Chairman for the Plymouth Energy Committee (PEC), a volunteer advisory group which
reports to the Board of Selectmen of Plymouth, Massachusetts. He is the principal author of ‘Plymouth 2020’, a plan which calls
for virtually all of Plymouth’s Municipal electricity to be produced by renewable sources in time for the town’s 400th
anniversary.
He has had several articles published about solar and wind power. Brian is an Adjunct Professor at Cape Cod Community
College, where he teaches Wind and Solar Energy courses. He is a member of AWEA, the Distributed Wind Energy Association
(DWEA), the National Association of Home Builders and the Northeast Sustainable Energy Association. He is also a past member
of the National Association of Realtors, and is licensed as a real estate broker involved in land procurement and development
projects across the Northeast.
Civic Projects and Experience:
Chairman, Plymouth Energy Committee, (2006-2008) Plymouth, MA. (www.PlymouthEnergyCommittee.com)
President, Center for Renewable Energy and Sustainable Living, Inc. (2007-Present) (non-profit formed to create learning and
exhibition centers in Plymouth.
Chairman, Loring Library Reconstruction Project, (2000-2004) Plymouth, MA
President, Zion Lutheran Church, (1999-2001) Plymouth, MA
Awards and Publications:
Gold Medal Award, National Association of Home Builders, ‘Climate Tempered Communities’. Developed novel design for senior
housing using green energy (largely passive heating in central solariums) www.CrystalPalaces.com
‘Wind Power – Highest and Best Use of Land?’ - New England Real Estate Journal, June, 2007
Author of ‘Plymouth 2020 – A clear vision of energy use in the future’. Developed comprehensive plan to supply all of
Plymouth’s Municipal electrical requirements from renewable energy sources, largely wind)
www.PlymouthEnergyCommittee.com
‘Solar Energy Across America’ – Solar Today Magazine, 1983 – A 6 issue series about solar and other renewable development
efforts across the country.
Assorted other articles in various magazines.
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