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PETITION 984: BNE ENERGY
COLEBROOK, CONNECTICUT
PRE-HEARING INTERROGATORIES, SET ONE

What were the results of BNE’s mailing of notices to abutting property owners?
How many return receipts did BNE receive? If some receipts were not returned, did
BNE make additional efforts to notify abutters?

As the Council is aware, BNE was not legally required to send out an abutters mailing.
However, as indicated in BNE’s petition, BNE undertook an abutters mailing for the
benefit of the public. BNE received return receipts from all but two abutting property
owners, one of whom has requested and been granted party status in this proceeding.
Since this abutting property owner clearly has notice of the pendency of this petition,
BNE sent a second and final mailing to the remaining abutting property via U.S. Mail. A
copy of the return receipts are attached hereto as Exhibit 1.

On what date was BNE’s legal notice in the Litchfield County Times published?

Again, while not legally required, BNE undertook publication of a legal notice in the
Litchfield County Times on December 3, 2010. A copy of the affidavit of publication is
attached hereto as Exhibit 2.

Who owns the property on which BNE’s proposed Wind Colebrook North project
would be located?

The property is owned by Rock Hall Associates, LLC. BNE has a long-term lease on the
property for wind energy generation.

How many properties were investigated and rejected in the search for the Wind
Colebrook North project’s site in this area?

BNE spent more than a year looking for appropriate sites in Connecticut conducive to
commercial wind production. BNE explored various locations by the shore, and on high
elevation properties in Prospect, Colebrook and throughout the northwest corner of the
state. BNE was aware of the wind resources in Colebrook, and focused its search on the
higher elevation properties in the town with enough land to support multiple turbines and



Q5.

AS.

Q6.

A6.

with minimal impacts. We reviewed several properties in Colebrook, but did not pursue
them due to a number of factors including available land, proximity to the electrical grid,
and the proximity to the center of town and residences. We initially met with the former
owner of the Colebrook South property, but were unable to agree on terms of a lease on
the property. We also reviewed multiple properties in Norfolk, Canaan, Falls Village,
Lakeville, Kent, Cornwall, and Sharon, but did not pursue them for a variety of reasons
including expected wind resources, available land, cost of land, proximity to the electrical
grid, and the proximity to the center of town and residences. During our property
reviews, the site now known as Colebrook South became available in a foreclosure sale.
BNE attended the auction and purchased the property in November 2007. In the spring of
2010, we were contacted by the property owner of Colebrook North, which is in close
proximity to the Colebrook South property and has similar topographical characteristics,
has sufficient land for the production of commercial wind energy on the site while
ensuring proper setbacks and mitigating environmental impacts, and is in close proximity
to the electrical grid. We entered into a long-term lease agreement on July 15, 2010 with
Rock Hall Associates, LLC for wind energy generation on the property. After reviewing
locations in Colebrook and across the state that may be conducive to commercial wind,
BNE believes that Wind Colebrook North is one of the best locations in the state for
commercial wind. The site is located on high elevation property on a ridge at the top of
one of the highest points in the town and has sufficient wind resources to provide fuel for
commercial wind generation. Additionally, the three wind turbines proposed by BNE
will be located on 125 acres. While there are a few homes near the project, BNE has
provided for appropriate setbacks from residential properties to ensure safe and reliable
operations. It is also important that the turbine locations are close to the grid to minimize
interconnection costs, which can be substantial, and also to minimize environmental
impact in connecting to the grid. In addition, the site is located on Route 44, which is the
main road in Colebrook, in a mixed use area of residents and businesses. Next to the site
is a golf driving range, a gun club, and a private park with outdoor recreational facilities.
Wind turbines are being built in communities throughout New England near schools,
churches and homes. BNE believes that Wind Colebrook North is an excellent location
for one of the first commercial wind farms in Connecticut.

How many residences are located within 2,000 feet of the property on which Wind
Colebrook North would be located?

There are a total of eighteen (18) residences located within 2,000 feet of the boundary of
the Property. There are a total of nine (9) residences within 2,000 feet of the proposed
turbine locations.

Provide a cost estimate for the proposed project; total cost and itemized by different
component costs.

The total cost of the project is estimated to be approximately $12,000,000 based on an
installed cost of $2,500 per kW of installed capacity, which is a reasonable estimate for
wind projects in New England. The cost of the wind turbines generally range between
sixty-five to seventy percent of the total installed costs. Other major cost categories



include development and permitting, balance of plant, interconnection costs and
construction costs. Below is a figure of cost estimates by category for wind power
development.! BNE believes that the cost categories for Wind Colebrook North will be
similar to those in the figure below.
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Q7. Provide the addresses of the residential properties identified as R1 through R13 in
the Sound Level Calculations included as part of the Noise Evaluation (Volume 3,
Exhibit M).

A7.  The addresses of the residential properties identified as R1 through R13 in the Sound
Level Calculations included as part of the Noise Evaluation (Volume 3, Exhibit M) are
included in the table below:

Colebrook North Receptors Address Map/Block/Lot
R1 112 ROCK HALL ROAD 7-3
R2 WINSTED-NORFOLK ROAD 7-4
R3 160 WINSTED-NORFOLK ROAD 7-5
R4 12A GREENWOODS TURNPIKE 7-10
R5 12B GREENWOODS TURNPIKE 7-11
R6 WINSTED-NORFOLK ROAD 7-12
R7 52 WINSTED-NORFOLK ROAD 2-1
R8 117 PINNEY STREET 8-1
R9 95 PINNEY STREET 8-6
R10 49 PINNEY STREET 14-1
R11 147 STILLMAN HILL ROAD 14-47
R12 19 ROCK HALL ROAD 13-27
R13 44 ROCK HALL ROAD 13-4

' “Fundamentals of Wind Energy,” S. Butterfield, NREL, American Wind Energy Association Pre-Conference
Seminar, May 15, 2005.
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What is the difference between the “horizontal distance to receptor” and the
“distance to receptor” included in the Sound Level Calculations of the Noise
Evaluation (Volume 3, Exhibit M)?

The “horizontal distance to receptor” represents the distance from the base of a wind
turbine to a receptor location. The “distance to receptor” represents the distance from the
actual wind turbine to a receptor location. If you think of the geometry as a triangle, the
“horizontal distance to receptor” is the base and the “distance to receptor” is the
hypotenuse.

Why did BNE consider the host property to be in a Class C noise zone for its Noise
Evaluation since the property is zoned residential and land use in the area is
predominantly residential?

While the Property is zoned residential, its proposed use as a wind generation facility is
best characterized as utility service within a Class C Land Use Category as provided by
the Regulations of Connecticut State Agencies Sec. 22a-69-2.5. The Property is located
in a mixed land use area and is next to several businesses including a golf driving range, a
private park with recreational facilities, and a gun club. See Class C Land Use Categories
below.

Sec. 22a-69-2.5.

Class C Land Use Category. The land uses in this category shall include, but not
be limited to, manufacturing activities, transportation facilities, warehousing,
military bases, mining, and other lands intended for such uses.

The specific SLUCONN categories in Class C shall include:

2. Manufacturing — Secondary Raw Materials

3. Manufacturing — Primary Raw Materials

4. Transportation, Communications and Utilities - Except 46 and 47
6. Services

637  Warehousing and Storage Services

66 Contract Construction Services

672  Protective Functions and Related Activities
675  Military Bases and Reservations

8. Agriculture
83 Forestry Activities and Related Services
84 Commercial Fishing Activities and Related Services

85 Mining Activities and Related Services
89 Other Resource Production and Extraction, N.E.C. *
*Not Elsewhere Classified

(Effective June 15, 1978)

Emphasis added
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Did BNE take any existing noise level measurements on the host property or near
the immediately surrounding properties identified in its noise evaluation for the
Wind Colebrook North project? If so, what were the results?

The existing sound levels in the vicinity of the project site were established by conducting
noise monitoring at four locations, which include the neighborhood of Kluge Road to the
southeast of the project site, Lacey Lane to the southwest, Coachlight Circle to the west,
and Fusco Field to the north. These measured sound levels ranged from 35 dB (A) in the
nighttime to 44 dB(A) during the daytime.

Provide any noise specifications for the GE turbines BNE has selected for the Wind
Colebrook North project.

See the Noise Emission Characteristics for the GE 1.6 MW wind turbines; this document
is confidential and is being filed subject to protective order.

On page 7 of Exhibit M, the Noise Evaluation, it is stated that the project generated
sound levels are based on an assumed daytime wind speed of 9 m/s and a nighttime
wind speed of 8 m/s. Please explain the basis for selecting these wind speeds.

The highest sound levels that the wind turbines could generate will occur at a wind speed
of 9 m/s, or greater. The noise analysis assumed a wind speed of 9 m/s for the daytime
period as a worst case condition. The noise analysis used a wind speed of 8 m/s for the
nighttime based upon average actual wind data at the site. Wind data was collected at the
site covering nearly 14 months, ranging from December 12, 2008 to January 24, 2010.
Although the data indicates that there could be maximum wind speeds at night exceeding
8 m/s on occasions, the average nighttime annual wind speeds are in the range of 6.9 to
7.6 m/s at 100 meters. Therefore, using 8 m/s for the nighttime noise analysis predicts
what we feel would be typical sound levels that could occur during nighttime conditions.

The wind data is presented below in a graph showing the one day average of the 13.4
month measured wind data at a height of 100 meters.

Colebrook - Hourly Mean Wind Speed at 100m
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Is there an industry-adopted engineering standard to which wind turbines are
normally built? If so, what is this standard?

GE has over 15,000 turbines in operation; they operate safely and reliably with an
availability expected to exceed 98%. The proposed unit is one of the world's most
widely-used wind turbines in its class with operation in 19 countries, 170+ million
operating hours and 100,000+ gigawatt-hours (GWh) produced. GE’s design includes a
reinforced tower design to enable reliable and safe operation that meets product and
regulatory compliance expectations. See the technical specifications of the GE 1.6 MW
turbine; this document is being filed separately pursuant to a motion for protective order.

Table 3 of the Wind Assessment in Exhibit M includes a statement, “This turbine
does not meet fall zone requirements from the project boundary, and further
investigation is necessary to mitigate this requirement.” Does this statement pertain
to the particular wind turbine model chosen by BNE for this project? If not, what
are the normal fall zone requirements for the wind turbine model chosen by BNE?
Provide a map showing the fall zone radius for each of the turbines to be located on
the host property.

Table 3 was completed by our consultant EPE prior to the final determination of the
proposed turbine locations on the site. BNE is following GE’s recommended setbacks for
the wind turbines while working to mitigate environmental impacts. BNE also worked
closely with GE to identify proper locations of the turbines taking into account various
factors referenced above and numerous other factors that affect the wind resources on the
site. GE conducted a Mechanical Loads Assessment using site-specific wind data that
measures numerous factors including wind shear, air density and turbulence intensity to
ensure that the turbines will operate safely and reliably on the site.

Are there any industry-accepted guidelines for the minimum amount of acreage
required per wind turbine? If so, what are these guidelines?

Individual wind turbines do not take up much land and the footprint can comprise less
than one acre post construction. As a result, turbines can and have been located in very
close proximity to schools, churches and homes throughout New England, and elsewhere.
However, when there is more than a single turbine at a particular location, they must be
appropriately spaced to avoid turbulence. Groups or rows of wind turbines should be
positioned for optimum exposure to the prevailing winds while accounting for the
topographical characteristics of the site. Sufficient spacing is necessary to maximize
electricity production while minimizing exposure to damaging the turbines caused by
turbulence from the rotors. Appropriate spacing varies as a function of the turbine size,
rotor diameter and the wind resource characteristics on the site. A general rule of thumb
in the industry is one turbine per sixty acres to provide adequate spacing for the turbines.
The general rule is applied in areas with vast amounts of open land, such as in Texas or
on farms in the mid-west. The actual amount of land occupied by each turbine, often
referred to as its “footprint,” is much smaller and often less than one acre per turbine.
The rule of thumb is only a general rule. Numerous factors must be analyzed for the
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specific placement of turbines on a site. As indicated in the response to Q4 above, BNE
spent considerable time and resources to determine the optimal location of the turbines on
the site. In addition, GE conducted an extensive Mechanical Loads Assessment that
analyzed numerous factors such as wind speed, air density and turbulence intensity to
determine if the locations of the turbines are suitable for the site. Other factors such as
appropriate setbacks and wetland impacts were also considered. As a result, BNE has
determined, with considerable input from GE, that three GE 1.6 MW wind turbines with
82 meter diameter blades may be sited on the Property as proposed.

Describe the normal maintenance schedule for the turbines selected by BNE.

BNE expects to enter into an operations and maintenance agreement with GE, and plans
to implement standard routine maintenance as recommended by the turbine manufacturer
to ensure safe and reliable service. Wind turbine availability for the GE 1.6-82.5 MW
wind turbine is expected to exceed 98 percent.

At what wind speed would the 82.5 meter blades begin producing electricity? The
100 meter blades?

The cut in speed, or the speed at which the blades would begin to produce electricity, for
the GE 1.6-82.5 model is 3.5 m/s. Similarly, the cut in speed for the GE 1.6-100 model is
also 3.5 m/s. However, the power curve of the GE 1.6-100 is greater than that of the GE
1.6-82.5 turbine model and would therefore result in a greater annual production of
electricity on the site. See the power curves for the two GE 1.6 MW wind turbine
models; this information is being filed separately pursuant to a motion for protective
order.

Provide a shadow flicker analysis that estimates the number of hours per year this
condition may occur, and the extent to which the effects may be discerned.

See Shadow Flicker Report attached hereto as Exhibit 3.

Provide an estimate of the total area to be cleared for the project, including turbine
sites, laydown areas, access roads, and electrical collector yard.

The total area to be cleared for the project, including turbine sites, laydown areas, access
roads, and electrical collector yard is estimated to be 9.45 acres.

Estimate the number of trees with diameters at breast height of six inches or more
that would be cleared for the project.

VHB has been unable to complete a tree survey within the proposed clearing limits due to
snow depth on the Property. It is anticipated that this survey will be completed prior to
the scheduled hearing dates of March 22 and 23, 2011.

Would the laydown areas be allowed to revegetate after the turbines are installed?
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The laydown areas will be planted with New England Conservation/Wildlife seed
mixture supplied by New England Wetland Plants, Inc., as shown on plan sheets C-313,
C-314, and C-315. This seed mixture will provide a permanent cover of native grasses,
wildflowers and legumes designed to provide good erosion control and wildlife habitat
value.

Approximately how many megawatt hours in a year would the proposed project
have to generate in order to be commercially viable? How many hours of operation
does this number represent?

Commercial viability of a wind project is dependent on many factors including, but not
limited to, wind turbine costs, regulatory requirements, construction costs, the price of
electricity and related components, and the amount of electricity generated by the wind
turbines. BNE is targeting a capacity factor of 30 percent for Wind Colebrook North, and
believes the Project as proposed is commercially viable. The wind turbines are expected
to be available greater than 98 percent of the time for the production of electricity. A 30
percent capacity factor will result in an annual energy yield of 12,614 MWh? of electricity
production by the Project.

Volume 1, page 11 of the Petition discusses emissions offsets. Please provide the
basis for the estimates of emissions reductions of air pollutants compared to fossil-
fueled generation, including assumptions regarding fuel mix, emission factors, and
capacity.

The environmental value to the Colebrook community is significant and will be long
lasting. Based on the output from three 1.6 MW facilities at a capacity factor of 30
percent, approximately 12,614 MWh of Class I renewable energy would be generated
annually. The generation would provide the following reduction of air pollutants by
offsetting the need for conventional fossil fueled generation:

3,532 (Ibs/yr) total nitrogen oxides reduction
7,190 (Ibs/yr) total sulfur oxides reduction
6,332 tons or 12,664,858 (Ibs/yr) total carbon dioxide (greenhouse gas)
The renewable energy without carbon emissions would be equivalent to the following:
1,731 cars taken off the road

21,069 barrels of oil not combusted for electric generation

212,614 MWh is calculated as follows: 4.8 MW of installed capacity x 8,760 hours per year x 30% capacity factor.
The capacity factor takes into account wind turbine availability.



232,299 tree seedlings grown for 10 years
1,932 acres of pine or fir forest
Calculations:

The project is expected to produce 12,614 MWh, annually. The calculation for the
productivity of BNE Wind Colebrook North is as follows:

MWh produced = 4.8 MW * 8,760 hours/year * 30% capacity factor (C.F.) =
12,614.

Emissions Benefits Analysis

Emission estimates were calculated and based on ISO-New England’s 2007 Marginal
Emissions Rate Analysis,> summarized below, with the “...weighted average emission
rates of generating units that would typically increase their output if regional energy
demands were higher....””* For the purposes of this analysis, the annual average of all
hours was used:

NOx 0.28 Ibs/MWh
SO2 0.57 Ibs/MWh
CO2 1004 Ibs/MWh

Given the 12,614 MWh of projected output, the emissions calculations are as follows:
Total Avoided NOx Emissions = .28 Ibs/MWh * 12,614 MWh = 3,532 lbs
Total Avoided SO2 Emissions = .57 lbssMWh * 12,614 MWh = 7,190 lbs

Total Avoided CO2 Emissions = 1,004 lbs/MWh * 12,614 MWh = 12,664,456
Ibs or 6,332 tons

3 http://www.iso-ne.com/genrtion_resrcs/reports/emission/2007 mea _report.pdf.
4 Calculations subject to rounding.
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CO2 equivalencies (listed below) are based on the US Environmental Protection Agency
Greenhouse Gas Equivalencies Calculator:>

o cars taken off the road - 1,731

e Dbarrels of oil not combusted for electric generation — 21,069

e number of tree seedlings grown for 10 years — 232,299

e acres for carbon sequestered annually by pine or fir forests — 1,932

Calculations and references from this calculator are as follows:
Electricity use (kilowatt-hours)

The Greenhouse Gas Equivalencies Calculator uses the Emissions & Generation
Resource Integrated Database (eGRID) U.S. annual non-baseload CO, output
emission rate to convert reductions of kilowatt-hours into avoided units of carbon
dioxide emissions. Most users of the Equivalencies Calculator who seek
equivalencies for electricity-related emissions want to know equivalencies for
emissions reductions from energy efficiency or renewable energy programs.
These programs are not generally assumed to affect baseload emissions (the
emissions from power plants that run all the time), but rather non-baseload
generation (power plants that are brought online as necessary to meet demand).

Emission Factor

7.18 x 10™* metric tons CO, / kWh
(eGRID2007 Version 1.1, U.S. annual non-baseload
CO; output emission rate, year 2005 data)

Passenger vehicles per year

Passenger vehicles are defined as 2-axle 4-tire vehicles, including passenger cars,
vans, pickup trucks, and sport/utility vehicles.

In 2007, the weighted average combined fuel economy of cars and light trucks
combined was 20.4 miles per gallon (FHWA 2008). The average vehicle miles
traveled in 2007 was 11,720 miles per year.

5 Notes: This calculation does not include any greenhouse gases other than CO2 and does not include line losses.
Individual subregion non-baseload emissions rates are also available on the eGRID Web site. To estimate indirect
greenhouse gas emissions from electricity use, please use Power Profiler or use eGRID subregion annual output
emission rates as a default emission factor (see eGRID2007 Version 1.1 Year 2005 GHG Annual Output Emission
Rates (PDF). Sources: (EPA 2009) eGRID2007 Version 1.1, U.S. annual non-baseload CO2 output emission rate,
year 2005 data U.S. Environmental Protection Agency, Washington, DC.

10



In 2007, the ratio of carbon dioxide emissions to total emissions (including carbon
dioxide, methane, and nitrous oxide, all expressed as carbon dioxide equivalents)
for passenger vehicles was 0.977 (EPA 2009).

The amount of carbon dioxide emitted per gallon of motor gasoline burned is
8.89*10 metric tons, as calculated in the "Gallons of gasoline consumed"
section.

To determine annual greenhouse gas emissions per passenger vehicle, the
following methodology was used: vehicle miles traveled (VMT) was divided by
average gas mileage to determine gallons of gasoline consumed per vehicle per
year. Gallons of gasoline consumed was multiplied by carbon dioxide per gallon
of gasoline to determine carbon dioxide emitted per vehicle per year. Carbon
dioxide emissions were then divided by the ratio of carbon dioxide emissions to
total vehicle greenhouse gas emissions to account for vehicle methane and nitrous
oxide emissions.

Calculation®

8.89*107 metric tons CO,/gallon gasoline * 11,720 VMT
car/truck average = 1/20.4 miles per gallon car/truck average * 1 CO2,
CHy, and N,0/0.977 CO, = 5.23 metric tons CO;E
/vehicle/year

Barrels of oil consumed

Average heat content of crude oil is 5.80 million btu per barrel (EPA 2007).
Average carbon coefficient of crude oil is 20.33 kg carbon per million btu (EPA
2007). Fraction oxidized is 100 percent (IPCC 2006).

Carbon dioxide emissions per barrel of crude oil were determined by multiplying
heat content times the carbon coefficient times the fraction oxidized times the
ratio of the molecular weight of carbon dioxide to that of carbon (44/12).

6 Note: Due to rounding, performing the calculations given in the equations below may not return the exact results
shown. Sources: EPA (2009). Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2007. Chapter 3
(Energy)., Tables 3-12. 3-13, and 3-14. U.S. Environmental Protection Agency, Washington, DC. U.S. EPA #430-R-
09-004 (PDF); FHWA (2008). Highway Statistics 2007. Office of Highway Policy Information, Federal Highway
Administration. Table VM-1.

11



Calculation’

5.80 mmbtu/barrel * 20.33 kg C/mmbtu * 44 g CO,/12 gC *
1 metric ton/1000 kg = 0.43 metric tons CO,/barrel

Number of tree seedlings grown for 10 years

A medium growth coniferous tree, planted in an urban setting and allowed to grow for
10 years, sequesters 23.2 lbs of carbon. This estimate is based on the following

assumptions:

The medium growth coniferous trees are raised in a nursery for one year until
they become 1 inch in diameter at 4.5 feet above the ground (the size of tree
purchased in a 15-gallon container).

The nursery-grown trees are then planted in a suburban/urban setting; the trees
are not densely planted.

The calculation takes into account "survival factors" developed by U.S. DOE
(1998). For example, after 5 years (one year in the nursery and 4 in the urban
setting), the probability of survival is 68 percent; after 10 years, the
probability declines to 59 percent. For each year, the sequestration rate (in lb
per tree) is multiplied by the survival factor to yield a probability-weighted
sequestration rate. These values are summed for the 10-year period,
beginning from the time of planting, to derive the estimate of 23.2 Ibs of
carbon per tree.

Please note the following caveats to these assumptions:

While most trees take 1 year in a nursery to reach the seedling stage, trees
grown under different conditions and trees of certain species may take longer
—up to 6 years.

Average survival rates in urban areas are based on broad assumptions, and the
rates will vary significantly depending upon site conditions.

Carbon sequestration is dependent on growth rate, which varies by location
and other conditions.

7 Note: Due to rounding, performing the calculations given in the equations below may not return the exact results

shown. Sources: EPA (2007). Inventory of U.S. Greenhouse Gas Emissions and Sinks: Fast Facts 1990-2005.

Conversion Factors to Energy Units (Heat Equivalents) Heat Contents and Carbon Content Coefficients of Various

Fuel Types. U.S. Environmental Protection Agency, Washington, DC. USEPA #430-R-07-002 (PDF); IPCC (2006).

2006 IPCC Guidelines for National Greenhouse Gas Inventories. Intergovernmental Panel on Climate Change,

Geneva, Switzerland.

12



This method estimates only direct sequestration of carbon, and does not
include the energy savings that result from buildings being shaded by urban
tree cover.

To convert to units of metric tons CO, per tree, we multiplied by the ratio of the
molecular weight of carbon dioxide to that of carbon (44/12) and the ratio of metric
tons per pound (1/2204.6).

Calculation?

23.2 1bs C/tree * (44 units CO; / 12 units C) * 1 metric ton / 2204.6
Ibs = 0.039 metric ton CO; per urban tree planted

Acres of pine or fir forests storing carbon for one year?

Growing forests store carbon. Through the process of photosynthesis, trees remove
CO, from the atmosphere and store it as cellulose, lignin, and other compounds. The
rate of accumulation is equal to growth minus removals (i.e., harvest for the
production of paper and wood) minus decomposition. In most U.S. forests, growth
exceeds removals and decomposition, so there has been an overall increase in the
amount of carbon stored nationally.

The estimate of the annual average rate of carbon accumulation is based on two
studies, one on Douglas fir in the Pacific Northwest (Nabuurs and Mohren, 1995), and
the other on slash pine in Florida (Shan et al., 2001). These two studies represent
commercially important species from different regions and with different rotation
periods (i.e., time between planting and harvesting). The calculations below include

8 Note: Due to rounding, performing the calculations given in the equations below may not return the exact results
shown. Sources: U.S. DOE (1998). Method for Calculating Carbon Sequestration by Trees in Urban and Suburban
Settings. Voluntary Reporting of Greenhouse Gases, U.S. Department of Energy, Energy Information
Administration.

9 Sources:

Nabuurs, G.J., and G.M.J. Mohren. 1995. Modelling analysis of potential carbon sequestration in selected
forest types. Canadian Journal of Forest Research 25(7):1157-1172.

Shan, J.P., L.A. Morris, and R.L. Hendrick. 2001. The effects of management on soil and plant carbon
sequestration in slash pine plantations. Journal of Applied Ecology 38(5):932-941.

IPCC 2006, 2006 TPCC Guidelines for National Greenhouse Gas Inventories, Prepared by the National
Greenhouse Gas Inventories Programme, Eggleston H.S., Buendia L., Miwa K., Ngara T. and Tanabe K.
(eds). Published: IGES, Japan. Volume 4. Available at http://www.ipcc-
nggip.iges.or.jp/public/2006gl/index.html.

13
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both above-ground and below-ground carbon stored in these two species of plantation
trees. They do not include litter or soil carbon.

Calculation for Slash Pine

The calculation uses the Gain Loss method, as outlined in the 2006 IPCC
Guidelines, in order to estimate carbon stored annually per hectare in the slash
pine plantation system described in the Shan et al. paper. The general equation
for this method is shown below. Here, carbon losses due to harvested wood
products, firewood foraging, and other sources of wood removals are assumed
to be zero.

ACB =ACG - ACL

Where:

ACB = annual change in carbon stocks in biomass for each land sub-category,
considering the total area, metric tons of carbon per year

ACG = annual increase in carbon stocks due to biomass growth for each land sub-
category, considering

the total area, metric tons of carbon per year

ACL = annual decrease in carbon stocks due to biomass loss for each land sub-
category, considering the

total area, metric tons of carbon per year (Here assumed to be 0).

Gains:
ACG = X(Ai,j*Gtotali,j*CFi,j)

Where:

Gtotal =X (Gw*(1+R)

A = area of land remaining in the same land-use category, here assumed to be 1
Gtotal= mean annual biomass growth

1= ecological zone

j = climate domain

CF = carbon fraction of dry matter

Gw = average annual above-ground biomass growth for a specific woody vegetation

type
R =ratio of below-ground biomass to above ground biomass for a specific vegetation

type.

14



Since this paper measured growth in a plantation of trees harvested at age 17,
the value is for relatively young trees that are growing more quickly than older
trees would. The paper included several options in terms of management. The
value used in the calculations below is the “control” — meaning that there was
no fertilization (which had a big impact on growth) and no trimming of the
understory for these trees. The calculation below uses the [IPCC assumption
that the carbon fraction is 47 percent of dry biomass.

The final result (3.052 MT C/ha/yr) * 0.4048 hectares/acre = 1.24 MT

Cl/acre/year.
f&boveground Total Carb.on Net
biomass growth Root:Shoot  Biomass Fraction Sequestration
Reference rate (MT/ha/yr) . (MT C per q
ratio (R) Growth Rate Rate MT
(averaged over 17 (MT/ha/yr) MT dry C/halyr)
years) y matter) ¥
Slash
Pine, Slanctal 5.209 0.2912 6.493 0.47 3.052
ge 17 2001

Calculation for Douglas Fir

This calculation is based on results found in a 1995 paper by Nabuurs et al. The
paper uses a model to calculate the amount of carbon sequestered in plots of
various tree types across the world. The model uses turnover rates in order to
calculate carbon stored in forests over time during different types of logging
intervals. Parameters included in the model include basic wood density, allocation
of net primary production, turnover rates of tree organs, resident times of litter and
humus, current volume increment, and allocation of harvested wood. The
parameters are specific for each of the six sites chosen for the study. Within each
site, three areas of fertility and production are measured, although the study uses
sample data from the “moderate” site during the discussion and results sections.
The numbers presented below are also from the “moderate” site.

Since this paper is concerned with carbon sequestered in forests undergoing
selective logging, the designers of this calculator had to choose at what point
during the harvesting cycle to measure the carbon sequestered. We decided to use
the total carbon stock stored (including biomass and forest products, not including
soil carbon) after 100 years of accumulation. The model in this paper assumes that
the carbon fraction is 50 percent.
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Total C Stock After 100  Net Sequestration Rate (MT
Years (Mg C per ha) C/halyr)

327 3.27

The final result (3.27 MT C/ha/yr) * 0.4048 hectares/acre = 1.32 MT
C/acre/year. One reason why this value is higher than the slash pine plantation
number is because the Douglas fir trees had 100 years to accumulate biomass —
including more years at a relatively fast-growing maturity than the slash-pine
trees.

The average of these two values is 1.28 metric tons of C per acre per year, which
corresponds to 4.69 metric tons of CO, per acre of pine or fir forests.

What is the maximum distance that ice could be thrown from the proposed wind
turbines? How many homes are located within this distance?

BNE has retained Garrad Hassan American Inc. to conduct a detailed ice throw study to
accurately respond to this interrogatory. The study will be filed as soon as it is completed
on or before the March 15, 2011 pre-filing deadline.

How does BNE intend to monitor the facility for ice build up on the blades and
potential ice throw? What could be done if ice does begin to build up on the blades?

The proposed 1.6-82.5 GE turbine has controls that monitor multiple inputs and outputs.
If ice builds up on the blades, the turbine monitors the actual output compared to the
expected output. If the actual output falls below where it should be based on wind speed,
the turbine will alarm to notify the operator that icing may be occurring. There are also
vibration monitors which can detect uneven accumulation of ice, and safely shut down
the turbine. There is also an optional feature called Winter Ice Operation Mode which
could be used to automatically reduce turbine output during icing conditions, to increase
output. The wind turbines will also be remotely monitored by GE and will be monitored
by BNE onsite during icing conditions to ensure safe operations.

What is the approximate distance that parts of the blades could be thrown from a
turbine? How many residences are located within this distance?

GE has over 15,000 turbines in operation; they operate safely and reliably. The proposed
unit is one of the world's most widely-used wind turbines in its class with operation in 19
countries, 170+ million operating hours and 100,000+ gigawatt-hours (GWh) produced.
Variable speed control and independent blade pitch will be used for aerodynamic braking
to reduce blade speed during high winds. The reinforced tower design will enable reliable
and safe operation that meets product and regulatory compliance expectations up to
operational maximum extreme gusts for a three second period of 56 m/s (over 125 mph)
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and for ten minutes of 40 m/s (over 89 mph) according to IEC standards. The wind
turbine machine can be controlled automatically or manually from either an interface
located inside the nacelle or from a control box at the bottom of the tower. Control
signals can also be sent from a remote computer via a SCADA. BNE expects to enter
into an operations and maintenance agreement with GE to remotely monitor and maintain
the turbines. BNE operations and maintenance personnel will also be located on-site to
supplement the services provided by GE. Service switches at the tower top prevent
service personnel at the bottom of the tower from operating certain systems of the turbine
while service personnel are in the nacelle. To override any machine operation,
emergency stop buttons located in the tower base and in the nacelle can be activated to
stop the turbine in the event of an emergency. The rotor blades are also equipped with
lightning receptors mounted in the blade and the turbines are grounded and shielded to
protect against lightning. The turbines are also specially built to handle seismic loads. In
the rare instance that a blade is damaged, the setbacks proposed by BNE would provide
more than an adequate safety zone for any type of malfunctions of the turbines.

Did BNE make any attempts to determine the presence of raptors in the vicinity of
the project area? If so, what were the results of these attempts?

No bird surveys were completed in Colebrook North. Identification of raptors was
attempted as part of the Breeding Bird Survey at Colebrook South; however, survey
methodology was not designed to maximize detection of raptors. No raptors were
observed during formal Breeding Bird Surveys. Surveyors completing Breeding Bird
Surveys and Acoustic Bat Monitoring at Colebrook South recorded any raptors seen
incidentally while on site. A total of 2 red-shouldered hawks and 2 broad-winged hawks
were recorded incidentally.

Is the Wind Colebrook North project located near any Important Bird Areas
designated by the Connecticut Audubon Society?

A total of 27 IBAs have been identified in Connecticut (Audubon Connecticut 2010).
There are currently no IBAs in the Northwest Highlands Region of the state. There are
three IBAs in the Southwest Hills area of Litchfield County: Topsmead State Forest in
Litchfield, White Memorial Foundation in Litchfield and Morris, and Good Hill Farm
Sanctuary in Woodbury and Roxbury.

Provide a comparison between the wind data collected from the property on which
the Wind Colebrook North project would be located and the data collected from the
Wind Colebrook South project location. How was the data for the Wind Colebrook
North property collected?

BNE has installed a Met tower on Wind Colebrook South and has been measuring the
wind resources on the site for more than two years. Given the close proximity to the
Wind Colebrook North site and the similar topographical characteristics of the two sites,
BNE is using the same wind data estimates for Wind Colebrook North. However, BNE
has supplemented the wind data information that has been recorded by the Met tower
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with a Sodar unit that measures wind speeds by using sound waves. The advantage of the
Sodar unit is that it is portable and can be moved around the property. It also measures
wind speeds more accurately at higher elevations up to 120 meters. BNE has installed the
Sodar unit at both the Wind Colebrook South and Wind Colebrook North locations to
obtain additional wind resource information. The Sodar unit is currently installed at the
Wind Colebrook North location. The data from the Sodar unit at Wind Colebrook North
will be compared to data obtained from both the Met tower and Sodar unit on Wind
Colebrook South to validate estimated wind resources on the site. BNE expects the wind
resources to be in line with the current estimates for Wind Colebrook South.

The application states, “The CWRA is not in the vicinity of any known bat colonies
or features likely to attract large numbers of bats.” What is the basis for this
statement?

A review of publically available information, a habitat assessment and results of acoustic
surveys were evaluated to reach this conclusion.

Overwintering habitat: There is no suitable habitat on the Project site to support
overwintering bats — no caves or mines are present which could serve as hibernaculum.
The closest known hibernaculum to the Project site is located in Winsted. Other known
hibernacula in Litchfield County are located in Morris, New Milford, Roxbury, and
Terryville. Hibernacula are also located in Fairfield County and in Hartford County. In
February and March 2005, CTDEP conducted winter bat surveys at Winsted and the other
known hibernacula listed above (Krukar 2005). This survey was part of an ongoing,
biennial survey conducted by CTDEP staff. Of the six hibernacula surveyed by CTDEP
in 2005, Winsted had the second highest number of bats (780) after Roxbury Mine (refer
to Table 5) (Krukar 2005). Four bat species were detected during the 2005 survey of the
Winsted hibernacula: little brown (Myotis lucifiugus), northern long-eared
(Myotis septentrionalis), big brown (Eptesicus fuscus), and tri-colored bat (Perimyotis
subflavus), previously known as eastern pipistrelle (Krukar 2005). In the Northeast, big
brown bats also commonly overwinter in buildings and attics, as they are able to tolerate
colder temperatures than other hibernating bats (Tuttle 1988).

Breeding Habitat: The project contains forestlands and some forested wetlands which
likely support tree-roosting bat species common to the region. It is not unreasonable to
expect that one or more species of tree bats could use the Project site during the summer,
but it is not believed that habitat is sufficient to support a large colony. These habitat
types are not unique to the project; nor do they occur in greater abundance or quality
relative to the surrounding region, based on landcover imagery and the results of the
habitat analysis. Tree-roosting bat species which are likely to occur within the region are
largely solitary roosting and do not generally occur in large aggregations (Harvey 1999,
BCI 2010, DeGraaf and Yamaski 2001). The two most common bats in Connecticut are
little brown bat and big brown bat (CTDEP 1999f). These species are both widely
distributed across the U.S. Although both species are considered forest bats for their
primary roosting habitat, both are also known to form large maternity colonies in
buildings and other man-made structures (Bat Conservation International 2010b, 2010c¢),
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which are absent from the Project Area. Maternity colonies are also located beneath
loose bark, and in tree cavities and hollows (Bat Conservation International 2010b,
2010c). Several large-diameter trees and snags with cavities, hollows, or peeling bark
occur within the Project site that could support individuals or colonies of either little
brown bat or big brown bat. Residential development to the east of the Project site could
also conceivably support individuals or colonies of either species.

All three species of migratory tree bat known to occur in Connecticut are not thought to
be abundant (CTDEP 1999d). Silver-haired bats seem to prefer to roost in old growth
coniferous forest and may exhibit a preference for higher elevations than occur on the
Project site. Hoary bat also prefers to roost coniferous forests, but will use regenerating
deciduous forests, including maple, cherry, and hemlock (Godin 1983, Shump and
Shump 1982). Hoary bats will roost in the dense foliage in tree crowns, and individuals
will travel up to 24 miles round-trip on the first foraging flight of the night (Bat
Conservation International 2010). Hoary bats do not aggregate in large breeding colonies.
Eastern red bat, perhaps the most abundant migratory tree bat in North America, prefers
to roost in more exposed positions than other bats, usually on a tree branch or the stem of
a leaf. This species will roost in both deciduous or evergreen trees, and generally roosts
solitarily, with the exception of mothers and their young. Roost sites must be open
underneath to allow easy exit and entry (Majer and Nelson 2001). The majority of the
site contains a thick understory of vegetation.

On page 21 of Volume 1 of BNE’s application and on page 6 of Exhibit I, the
application states that there are six major different habitat types on the Wind
Colebrook North property. Attachment C of Exhibit I (page 2) refers to four major
habitat types. Explain this discrepancy.

Attachment C of Exhibit I is a Smooth Green Snake Habitat Survey, which was provided
to CTDEP. The “Habitat Survey” section of this document describes four major habitat
types as follows: second growth upland forest (Northern Hardwood Forest types),
forested wetlands (which include Mill Brook, a perennial watercourse), maintained lawn
(golf driving range) and a shrub swamp. The Northern Hardwood Forest types (three)
that comprise the second growth upland forest are described within the “Second Growth
Upland Forest” section also on page 2 of this document. Smooth green snake does not
inhabit forestland and as such it was not deemed necessary to identify the components of
second growth upland forest as major habitat types.

Six major habitat types were identified within the Terrestrial Wildlife Habitat and
Wetland Impact Analysis report (Exhibit I). This discrepancy is the result of identifying
the Northern Hardwood Forest types that comprise the second growth upland forest as
major habitat types. VHB environmental scientists used DeGraaf and Yamasaki’s New
England Wildlife: Habitat, Natural History, and Distribution (2001) as a reference and
general predictive tool to identify potential fauna that may be occupying the Property.
This reference provides a set of matrices based on dominant cover type that determine
which avian, amphibian, reptile, and mammal species may occupy an area based on
general and specific habitat requirements. The habitat types found on the Property were
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correlated with cover types used in the matrices, and a list of potential species was
identified. Based on this method for identifying potential fauna, it was determined that
identifying the components of the second growth upland forest would result in a more
accurate assessment.

In its request for party status, FairwindCT implies that the Smooth Green Snake
could occur within the Northern Hardwoods Forest habitat that contains species
characteristic of transitional, lightly forested habitats favored by the snake. Is this
correct?

No. Smooth green snake (Ophoedrys vernalis) favors open, unforested habitats including
meadows, pastures, fens, coastal grasslands, mountaintop “balds”, but is also found in
transitional and lightly forested habitats such as grassy old fields with scattered shrubs
and trees, as well as oak-pitchpine woodland.! 1In its request for party status,
FairwindCT contends that the early successional forest habitat located east of the golf
driving range is dominated by [tree] species indicative of transitional, lightly forested
habitats which could provide smooth green snake habitat. It goes on to say that this area
can “clearly be seen in aerial photographs as a meadow or grassy old field.” This
depiction by FairwindCT is incorrect. This area is dominated by dense tree growth
characteristic of areas that are colonized by early successional tree species and includes
an equally dense shrub layer. This area is not characterized as lightly forested nor does it
contain scattered shrubs and trees. Representative photographs of this area are provided
in the Photographic Documentation attached hereto as Exhibit 4. The CTDEP concurs
with the findings that that smooth green snake habitat does not occur within the Project
site. A CTDEP concurrence letter, dated January 20, 2011 is attached hereto as Exhibit 5.

Does DEP have any indications that the Northern Spring Salamander occurs on the
Wind Colebrook North property?

No. VHB personnel reviewed the CTDEP’s Natural Diversity Database (NDDB) which
identifies general areas of concern with regards to state and federally listed Endangered,
Threatened, and Special Concern species and significant natural communities. A NDDB
area of concern with regard to threatened or endangered species and/or significant natural
communities was identified approximately 150 feet south of the southern Property
boundary as shown on Figure 3, Environmental Resources Screen, in Exhibit I of the
Petition. As such, VHB completed and submitted a NDDB Review Request Form and
supporting materials to the CTDEP for confirmation. CTDEP responded in a letter dated
September 3, 2010 (included in Attachment C, Exhibit I) that smooth green snake
(Liochlorophis [Opheodrys] vernalis), a state species of special concern, occurs in the
vicinity of the Property. CTDEP did not indicate that northern spring salamander occurs
on, or in proximity to the Wind Colebrook North property.

10 Klemens, M. W. (1993). Amphibians and Reptiles of Connecticut and Adjacent Regions. State Geological and Natural History Survey of
Connecticut, Bulletin 112.
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Respectfully Submitted,

By:__ /s/ Carrie L. Larson
Attorney For BNE Energy Inc.
Carrie L. Larson, Esq.
clarson@pullcom.com
Pullman & Comley, LLC
90 State House Square
Hartford, CT 06103-3702
Ph. (860) 424-4312
Fax (860) 424-4370
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submlt‘led to the Connecticut Sit-.

ing Councli ("Siing CounclF) on 4 T : deposed and saé that he/she is an employee of The Litchfiel

o about ‘December 3,
; Pq hloner’y “

7y g o _’:County Times, a weekly newspaper publlshed in the’ Town ¢
fﬂ., co:::\:: ’:n’,r ;hedcon . R - New Milford, Countty of Litchfield, in the State of Connecticut, an
that & notice, a printed copy of which is hereunto annexed, ha
published in said newspaper, on the ___32:___"’_@__ day ¢
L 20/2

fia Qb

1 In . p!

of the ann of Colebrook are ln—

vited to review the ‘Ap) ilcation -

during normal business hours at. -
of the following offlces:

COnnecllcut Siting Cou
4 10°Frankiln.$ ugl&es‘

Ha
562 Cole ook Road
,06021

ﬁh‘f}%ﬁﬂ?ﬁiﬁéﬁ'x‘fé’é‘gﬁﬁé’gﬁé - . Swiarn and subscribed to before me on this _/cd n o - day
tol the c?r?HEﬂécmlsg'n Cnun’ : /—-“ . ) . ;g ) 4
cli or to the undersigne S o of [~ {h/u o . 20 // :

Carrie L. Larson T = -

“Puliman & Comley, LLC

90 State House' quare g

-Hartford, €T 06103-3702
b 1Aztltac)me\ys for the Petmoner

"

State Q%cttcut Notary Public or othér offi cial authorized to

administrator oaths.

. HEIDI J. HAUG

Date commission expires JLll‘y 31,2013
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Exhibit 3 contains a photographic file
that was too large to e-mail. A copy has
been provided to the Siting Council on
disk with the physical filing.
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Vanasse Hangen Brustlin, Inc.
PHOTOGRAPHIC DOCUMENTATION
Wind Colebrook North, Proposed Wind Energy Development
Interrogatory Response to Question 32

Photo 2: View of early successional habitat type looking southeast from Rock Hall Road.
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STATE OF CONNECTICUT

DEPARTMENT OF ENVIRONMENTAL PROTECTION
FRANKLIN WILDLIFE
391 ROUTE 32
N FRANKLIN CT 06254
860-642-7239

January 20, 2011

Mr. Matthew Davison
Vanasse Hangen Brustlin, Inc.
54 Tuttle Place

Middletown, CT 06457-1847

re: proposed wind energy facility, Winsted-Norfolk Road, Colebrook
Dear Mr. Davison:

Your Habitat Survey report and additional materials were received on 11/18/10 regarding the state species of special concern,
Smooth Green Snake (Liochlorophis vernalis). Again since you do not yet have your permits, the DEP Wildlife Division
recommends that you review the recommendations provided at the following link:
http://www.fws.gov/habitatconservation/windpower/wind_turbine advisory committee.html

and consider conducting additional field surveys to address non-listed species that may occur at this site or fly over
it and be impacted by a turbine.

Again, the Smooth Green Snake favors meadows and moist grassy fields along the forest edge where their
coloration can camouflage them. Your report indicates that this proposed development, and the proposed staging
areas, will not impact these preferred habitats. With this information, the DEP Wildlife Division concurs that the
Smooth Green Snake will not be impacted.

The Wildlife Division also recommends that standard protocols for protection of wetlands should be followed and
maintained during the course of the project. Additionally, all silt fencing should be removed after soils are stable so
that reptile and amphibian movement between uplands and wetlands is not restricted. And all precautions should
be taken to avoid degradation to wetland habitats including any wet meadows and seasonal pools. Please be
advised that the Wildlife Division has not made a field inspection of the project nor have we seen detailed
timetables for work to be done. Consultation with the Wildlife Division should not be substituted for site-specific
surveys that may be required for environmental assessments. Please be advised that should state permits be
required or should state involvement occur in some other fashion, specific restrictions or conditions relating to the
species discussed above may apply. In this situation, additional evaluation of the proposal by the DEP Wildlife
Division should be requested. If the proposed project has not been initiated within 12 months of this review, contact
the NDDB for an updated review. If you have any additional questions, please feel free to contact me at
Julie.Victoria@ct.gov , please reference the NDDB # at the bottom of this letter when you e-mail or write. Thank
you for the opportunity to comment.

Sincerely,

NP

Julie Victoria
Wildlife Biologist

cc: NDDB — 17983

http://www.ct.gov/dep
An Equal Opportunity Employer


http://www.fws.gov/habitatconservation/windpower/wind_turbine_advisory_committee.html
mailto:Julie.Victoria@ct.gov

	CSC Interrog Resp Colebrook North FINAL.pdf
	984 Exhibits combined
	Ex 1and 2.PDF.pdf
	Ex 3
	ex 4 sheet
	Colebrook North Interrogatory Photodoc
	ex 5 sheet
	Colebrook North CTDEP Concurrence Letter




