


888 Worcester Street

Suite 240
roun, Inc. Wellesley
June 25, 2009 Massachusetts
Engineers 02482
Scientists David B. Conroy p 781.431.0500

Consultants Manager, Air Programs Branch
United States Environmental Protection Agency
Region 1 Headquarters
One Congress Street, Suite 1100
Boston, MA 02114-2023

Re:  Revised Vessel Emissions Estimates
Outer Continental Shelf Air Regulations Permit Application
Cape Wind Energy Project

Dear Mr. Conroy:

A Permit Application for the proposed Cape Wind Offshore Renewable Energy Project (the
Project) was submitted by ESS Group, Inc. (ESS) on December 17, 2008 to fulfill the
regulatory requirements of the United States Environmental Protection Agency’s (EPA) Outer
Continental Shelf (OCS) Air Regulations, codified under Title 40 Code of Federal Regulations,
Part 55 (40 CFR § 55). The Project, as proposed by Cape Wind Associates, LLC {(Cape Wind),
will be located at Horseshoe Shoal, Nantucket Sound, Massachusetts, and wil! utilize offshore
wind energy as its renewable fuel to generate electricity for sale.

A conference call was held on June 4, 2009 which included representatives from Cape Wind,
EPA and the U.S. Minerals Management Service (MMS), to discuss the methodologies used by
Cape Wind to estimate the emissions from vessels associated with the construction and
operation of the Project for the OCS Permit and for the General Conformity Determination. At
the conclusion of the June 4 conference call, EPA and MMS directed Cape Wind to revise the
Project’s vessel emissions estimates for the OCS Permit and for General Conformity to ensure
consistency in the estimation methodology for all phases of the project, and to ensure that the
most up to date and most accurate estimation techniques were employed. EPA and MMS also
directed Cape Wind to consider vessel load factors in its analysis as set forth in EPA guidance
documents.

At the direction of EPA and MMS, ESS has prepared revised emissions estimates for the
vessels associated with the construction and operation of the Project using the EPA’s “Current
Methodologies in Preparing Mobile Source Port-Related Emissions Inventories — Final Report”,
dated April 2009 (EPA Port Study).

In accordance with Section 2.1 of the EPA Port Study, the Project vessel emissions were
estimated using the following equation:

E=PxLFXAXEFxK

Where E = Emissions (tons)
P= Maximum Centinuous Power Rating (kW)
LF = Load Factor (percent of vessel’s total power)
A= Activity (hours)
EF = Emission Factor (grams per kilowatt-hour [g/kWh])
K= Conversion of grams to tons (g x [1 Ib/454 g] x [1 ton/2000 |b])
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The power ratings (P) and activity levels (A) used in the revised emissions estimates were
unchanged from previous vessel emission estimates for the Project. This information
represents the best estimates of the vessels and activity levels required to complete the tasks
associated with each phase of the Project.

Vessel emission factors from the EPA Port Study were utilized for the revised emissions
estimation for all project vessels. Table 2-2 of the study summarizes how EPA categorizes
marine compression ignition engines as follows:

EPA Marine Compression Ignition Engine Categories

Approximate
Category Specification Use Power
Ratings
1 Gross Engine Power > 37 kW Smal} harbor craft and < 1.000 KW
Displacement < 5 liters per cylinder recreational propulsion !
Ocean going vessel
3 Displacement > 5 liters and < 30 (OGV) auxiliary engines, | 1,000 - 3,000
liters per cylinder harbor craft, and smaller kw
QGV propulsion
3 Displacement > 30 liters per cylinder OGV propulsion > 3,000 kW

All diesel powered Project vessels with a power rating less than 1,000 kW were assumed to
have Category 1 engines. All diesel powered Project vessels with a power rating between
1,000 and 3,000 kW were assumed to have Category 2 engines. The associated Tier 0 engine
emission factors from Table 3-8 of the EPA Port Study were used to estimate the emissions
from all Project vessels with Category 1 and Category 2 engines. The Tier 0 engine emission
factors were used as they represent the most conservative estimate of emissions from the
vessels. The actual total emissions from the vessels with Category 1 and Category 2 engines
will be lower, as some engines will be equipped with Tier 1 or Tier 2 engines, however it is
unknown at this time what percentage of vessels will be equipped with such engines, so the
conservative estimate seems maost prudent.

All diesel powered Project vessels with a power rating greater than 3,000 kW were assumed
to have Category 3 engines and to be ocean going vessels (OGV). The emission factors from
Table 2-9 of the EPA Port Study for a medium-speed diesel (MSD) engine firing marine diesel
oil (MDO) were used to estimate the emissions from all Project vessels with Category 3
engines. These emission factors are representative of the typical Category 3 engine vessel to
be used for the Project. This represents the best available information at this time given that
the actual vessels and engines to be used will not be known until contracts for the
construction of the Project are executed.
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The sulfur dioxide (SO;) emission factors from the EPA Port Study were pro-rated to reflect
the current EPA fuel sulfur content standard for marine diesel fuel of 500 ppm. The EPA Port
Study did not contain emission factors for hazardous air pollutant (HAP) emissions from
marine diesel engines. Emission factors for diesel engines from EPA’s AP-42 were used to
estimate the HAP emissions from the Project vessels.

The EPA Port Study defines Load Factor {LF) in Section 2.5 as follows:

LF = (AS/MS)*

Where LF =  Load Factor (percent)
AS = Actual Speed (knots)
MS = Maximum Speed (knots)

When the actual speed and/or the maximum speed of a vessel are unknown, the EPA Port
Study provides guidance on the load factor to be used to estimate the emissions from a
vessel, depending on its type and use. Table 3-3 of the EPA Port Study presents the
recommended EPA Load Factors for Harbor Craft equipped with Category 1 and 2 engines as
follows:

EPA Load Factors for Harbor Craft

. Engine Load
Engine Category Size Factor
<805 Hp 0.45

Category 1 >805 Hp 0.79
Category 2 All 0.85

Consistent with the EPA Port Study, a load factor of 0.45 was assigned to all Project vessels
with Category 1 engines with a power rating less than 805 Hp. A load factor of 0.79 was
assigned to all Project vessels with Category 1 engines with a power rating greater than 805
Hp. A load factor of 0.85 was assigned to all project vessels with Category 2 engines.

Section 2.5 of the EPA Port Study recommends the use of a load factor of 0.83 for the
propulsion of vessels with Category 3 engines at cruise speed. A load factor of 0.83 was
assigned to all Project vessels with Category 3 engines with one exception. The Project
involves the use of several 6,000 Hp tow tugs during its construction phase, primarily to tow
barges loaded with materials and parts for construction. It has been assumed that the
average cruise speed of these barges to and from the Project site will be approximately 8
knots. Table 2-6 of the EPA Port Study cites an average cruise speed for an ocean going tug
to be 14.5 knots. Therefore, a load factor of 0.17 ([8/14.5]%) has been assigned to the 6,000
Hp tow tugs associated with the Project in order to estimate their emissions most accurately
and consistent with the practices recommended in the EPA Port Study.
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Section 2.6 of the EPA Port Study states that emission factors for ocean going vessels are
considered to be constant down to about 20 percent load. Below 20 percent load, emission
factors tend to increase as the load decreases. Table 2-15 of the Study provides adjustment
factors for each pollutant for engine operations below 20 percent. The calculated load factor
for the 6,000 Hp tugs associated with the Project is 17 percent. Therefore, the emission
factors for those tugs have been adjusted using the appropriate factors from Table 2-15 of the
EPA Port Study to account for expected emissions increases at low load operaticn.

Attached is a revised version of Table 1-1 from the Project's OCS Permit Application. It
summarizes the Project’s revised potential emissions during preconstruction, construction, and
operation from vessels in transit and from stationary sources that will occur inside 25 miles of
the Project site. Table 1-1 also includes revised proposed annual emission limits for Phase 1
(preconstruction and construction) and Phase 2 (operation) of the Project. Finally, Table 1-1
summarizes the revised emission offset requirements for Phase 1 of the Project.

Also attached are revised versions of the individual spreadsheets included in Appendix A of the
QCS Permit Application that were used to estimate the emissions from the Project subject to
QCS permitting. These revised emission estimates for the phases of the Cape Wind Energy
Project subject to OCS permitting have been done on a consistent basis, at the direction of
EPA and MMS, using the most up to date EPA guidance for such estimations. If you have any
questions regarding this submittal, do not hesitate to call me at (781) 489-1149,

Sincerely,

ESS GROUP, INC.
Y /72

Michael E. Feinblatt
Project Manager

Attachments

C: 1da McDonnell, EPA
Karen Regas, MassDEP
Craig Olmsted, Cape Wind Associates
Rachel Pachter, Cape Wind Associates
Chris Rein, ESS
Terry Orr, ESS
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