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Invenergy

1 South Wacker Drive, Suite 1800
Chicago, IL 60606

October 28, 2015

Todd Anthony Bianco, Coordinator
Rhode Island Energy Facilities Siting Board
89 Jefferson Boulevard, Warwick, Rl 02888

Re: Clear River Energy Center — Energy Facility Siting Board Application
Dear Commissioners:

Invenergy Thermal Development LLC (Invenergy) is requesting approval from the Rhode Island Energy
Facility Siting Board (RIEFSB) to construct and operate the Clear River Energy Center (“CREC”), a
combined-cycle electric generating facility to be located on Wallum Lake Road (State Route 100) in
Burrillville, Rhode Island (the Project or the Facility). The Project will provide many benefits to the region
including reduced air emissions, improved air quality, lower regional energy costs, employment for skilled
local workers during construction and operation. In addition, there will be direct economic benefits to the
Town of Burrillville and to local businesses.

The Facility will be configured as a two-unit one-on-one (1x1), combined-cycle generation station. Each
unit will consist of an advanced class combustion turbine operated in a combined-cycle configuration with
a heat recovery steam generator (HRSG), a steam turbine and an air cooled condenser (ACC) for each
train. The combustion turbine, steam turbine, and generator of each unit will be connected via a common
shaft (otherwise referred to as a single shaft machine). Each gas turbine will fire natural gas as a primary
fuel and ultra-low sulfur diesel (ULSD) fuel as a backup fuel.

The CREC Facility will have a nominal power output at base load of approximately 850-1,000 megawatts
(MW) while firing natural gas. The electrical power generated by the Facility will be transmitted through a
new 345-kV transmission line to be installed from the Facility through an existing National Grid right-of-
way (ROW) to the Sherman Road Substation in Burrillville, Rhode Island.

The CREC will utilize air cooling with an air cooled condenser which reduces water consumption by more
than 90 percent as compared to a traditional water cooled plant. The water supply for the Facility will be
provided by the Pascoag Ultility District (PUD) through a dedicated pipeline to be installed from an existing
PUD well to the Facility. Wastewater from the Facility will be discharged to the Burrillville Wastewater
Treatment Facility through a dedicated sewer line that will connect to the local sewer system.

The Facility will be equipped with state-of-the art air emissions control and sound abatement systems and

has been designed to minimize and avoid impacts to the environment to the greatest extent
technologically and economically feasible.

EACILITY BENEFITS

The Facility being proposed will participate in the ISO New England Forward Capacity Market in order to
address need for new capacity that has been created by announced and pending retirements of existing
generators and load growth. Additional retirements are expected to occur due to changing market
conditions, the age of a good portion the existing generation fleet and as a result of improved market
performance as mandated by the EPA’s Clean Power Plan. More specifically CREC will provide potential
benefits including:
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1. Ultilization of Existing Infrastructure: The Facility is located on a site within the Town of Burrillville
that is part of a larger parcel of land that includes both gas pipelines and electric transmission
lines each of which have adequate capacity to support the project without requiring additional
costly (and controversial) laterals for each of these interconnections.

2. Compliance with State and Federal Energy Policy: The design of the proposed CREC Facility is
in compliance with the policies and requirements of the EPA’s recently announced Clean Power
Plan as well as the recently issued R.l. State Energy Plan and the cooperative efforts of the
regional states as they relate to types of technologies needed in order to improve air quality and
reduce emissions.

3. Modernize and replace aging generation infrastructure: the Facility will be the most efficient
power generator in the New England market to date and will replace older, more polluting, less
efficient and less flexible modes of power generation that the region currently relies upon.

4. Environmental Benefits: The CREC Facility will provide additional environmental benefits in the
form of:

a. Clean up and possible complete remediation of a currently shut down and contaminated
well in Burrillville. The use of Pascoag Utility District's (PUD) well, which was deemed
unsuitable for drinking water purposes more than ten years ago due to contamination, will
be accomplished by installing a ground water treatment system. Through the installation
of the treatment system, CREC’s use and cleaning of the groundwater has the potential
to eventually lead to complete remediation of the groundwater, as an additional
environmental benefit of the CREC Project.

b. Invenergy analyzed the air emissions impact of the CREC on the ISO-NE and New York
ISO (“NYISO”) footprints (both ISO-NE and NYISO footprints were considered given their
high degree of interconnectivity) and found that the addition of the CREC will reduce
C0O2, NOx and SO2 emissions every year when compared to existing system wide
emission rates. Invenergy’s analysis also determined that without the CREC Facility, the
recently announced retirement of the Pilgrim nuclear facility would have resulted in higher
regional emissions (through more dependence on existing generation sources), and as a
result of the CREC Project emissions reductions are forecasted to be even greater in the
region when this nuclear facility is retired.

5. Economic Benefits: CREC will create economic benefits from the large investment, the added
new employment for skilled local workers during construction and operation, as well as direct
economic benefits to the Town of Burrillville and to local businesses. Economic development
benefits associated with CREC will result from the following three areas:

a. Construction of the facility — Equipment, materials, and skilled labor employed during
construction as well as, permitting fees, and expenditure associated with other project
activities. The construction of CREC will support the creation of new construction jobs
and generate millions of dollars per year in income for Rhode Island residents during the
construction period.

b. Ongoing operation of the Facility — Upon conclusion of the construction phase, ongoing
facility operations create expenditures associated with the materials and labor needed to
operate the facility which will support additional economic benefits in the form of new
jobs, added property taxes and added monies for Rhode Island residents.
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c. Power market cost savings to Rhode Island ratepayers — The addition of new efficient
generation capacity in Rhode Island will result in lower capacity and power prices in the
near term, thereby driving significant savings to Rhode Island.

ADDRESSING MARKET NEEDS

The CREC proposal will help the New England Independent System Operator (ISO-NE) meet its
capacity, reliability and operational requirements for the regional electric transmission network. The
restructuring of New England’s electric power industry in the late 1990s created an open, competitive
wholesale electricity marketplace that is managed by the ISO-NE. The marketplace allows the ISO-NE to
secure sufficient electricity and related services for the region at the lowest prices. The ISO operates a
Forward Capacity Market to ensure the reliability of the New England power supply and assign Forward
Capacity Obligations (FCO) to Generation Suppliers. Invenergy will offer the CREC Project into upcoming
Forward Capacity Auction(s), and once the Project is awarded an FCO, Invenergy will construct the
Facility. The CREC Project will be able to address many of the challenges facing the New England ISO
region, more specifically:

e Provide new, highly advanced generating technology that will be one of the most efficient
generators in New England, helping lower regional energy costs.

¢ Reduce regional air emissions by displacing older, less efficient and more polluting generation
and improve air quality through the facilities use of best available emission control technology.

e Modernize the electric generating infrastructure by providing new, highly efficient generation that
has fast start and high ramp rate (flexible) generating capability, replacing older, less flexible
generation. The fast start and flexible generating capability will support the integration of new and
existing renewable generation onto the power grid.

The region’s coal- and oil-fired generators represent approximately 28 percent of the installed power
generating capacity and most are more than 40 years old. These units are far less efficient than CREC
and rely on more expensive fuels as compared to natural gas which means they have higher operating
costs. Their higher operating costs result in these units running mainly to meet peak demand and only
produced a small portion of the region’s electricity, which is one of the reasons these units are retiring and
being replaced by newer, more efficient generators.

The performance of the existing older resources can be uncertain when called on, due to age and
infrequent operation, posing risks to reliability. For example:

e Equipment issues can affect their performance when dispatched. Unexpected outages of older
units tend to increase during extreme cold conditions.

e They have long start-up times. In some instances up to 24 hours are needed to reach full output,
which makes it difficult for ISO-NE operators to rely on these resources.

Regional power markets have shifted in recent years in response to fast-changing supply and demand
parameters. The ISO-NE has identified issues that have led to inadequate peak generation capacity that
have resulted in high-profile “narrowly missed catastrophic events” that have spurred market design
changes like the new Pay-for-Performance Initiative (PI) that will result in a more efficient, flexible fleet,
and penalize less reliable and more inflexible oil/gas steam-fired units that cannot respond to the market
signals in a timely fashion. This market change will likely result in accelerating retirements of oil/gas
steam capacity and incentivize the construction of newer and more efficient units.
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The proposed CREC, along with the new market rules should result in lower energy prices in ISO-NE, as
more efficient units displace less economic generation.

RATEPAYER SAVINGS

Rhode Island ranks 7th highest in average price of electricity to end-use customers in the nation (Source:
U.S. Energy Information Administration, Form EIA-826, Monthly Electric Sales and Revenue Report with
State Distributions Report). Rhode Island residential consumers pay about 35 percent more for electricity
than the national average. In addition, the price of electricity for industrial use is 64 percent higher in
Rhode Island compared to the national average. This puts Rhode Island businesses and industries in a
disadvantageous cost-position to compete across the nation and reduces disposable income for Rhode
Island residents.

Due to its high efficiency, CREC will likely reduce the electricity price for end-use consumers by producing
energy at a lower cost than other existing generators. Invenergy’s studies indicate that from 2019 to 2022,
cumulative savings to Rhode Island ratepayers resulting from the electricity price reductions that are
anticipated by the CREC Project are projected to be over $280 million, or approximately $70 million
annually. This represents significant savings to Rhode Island ratepayers.

The price of natural gas is a key component to cost of electricity produced by CREC. The natural gas
supply system has been constrained in recent years which has led to increased gas price in the region. In
fact, the cost of natural gas in the region can at times be the highest in the United States, whereas the
lowest price of natural gas in the United States is right next door in Pennsylvania. This cost difference is
entirely due to the capability of the natural gas pipeline infrastructure capability to meet demand. This is
the reason that Invenergy took the unique approach to include an incremental pipeline expansion to meet
CREC’s fuel supply needs as part of the CREC development. The ratepayer savings described above
were based on this approach.

COMPLIANCE WITH RHODE ISLAND AND FEDERAL ENERGY POLICIES AND PLANS

Both the recently issued Rhode Island State Plan -- Energy 3035 (State Guide Plan Element — Report
#120) and the EPA’s Clean Power Plan (CPP), calls for reductions in emissions and an increase in
regional renewable generation. There are several ways in which to do this, but given New England’s
already high cost for energy, the implementation of the goals set forth in the State Energy Plan and the
CPP must be accomplished in a cost effective manner. Renewable resources such as solar and wind
create challenges for grid operators due to their intermittent and variable nature which can have rapid and
sizeable swings in electricity output due to wind speed, time of day, cloud cover, haze, and temperature
changes (which is why they are called variable or intermittent resources). Intermittent resources are not
dispatchable on demand and, as such, have a limited ability to serve peak load. The ISO-NE needs to
balance the variable output from wind and solar resources, in order for the power system to operate
reliably. In order to do this, the ISO-NE must hold generating units in reserve, or have access to units that
have highly flexible operating characteristics that allows them to adjust output to meet changing
conditions. This means that the generation fleet needs to evolve as more renewables are added. This
includes the ability of generators to react to rapid and sizeable swings in electricity output as well as
having additional fast-start capacity held in reserve. The CREC Project supports these security, cost
effectiveness and sustainability goals recommended in the RI State Energy Plan by complementing and
supporting the introduction of more renewable generation resources.

The proposed CREC Facility located in Burrillvile has the necessary characteristics to meet the
challenges of a renewable future and units like CREC cannot be considered as being independent or in
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lieu of renewables but rather necessary in order to support the further development and addition of
renewables as a crucial part of the solution to the regional efforts to meet the Clean Power Plan goals as
well as the Rhode Island State Energy Policy.

Invenergy respectfully requests an expedited review of this application and a Final Decision on its
approval by no later than September 15, 2016. This Facility will be bid into the ISO-NE’s Forward
Capacity Auction number 10 (“FCA 10”) in February 2016, and if selected, commercial operation of the
Facility will be required by June 1, 2019, with significant financial penalties due if this capacity obligation
is not met. In order to meet this obligation, construction of the facility needs to commence in late 2016. A
RIEFSB Final Decision by no later than September 15, 2016 would allow sufficient time for project
financing and construction commencement to meet the FCM 10 capacity obligation deadline. Invenergy
will work with and provide the RIEFSB with the information necessary to make a timely Final Decision.

Thank you in advance for your assistance with meeting this important project timeline milestone which
should allow the CREC to provide the above mentioned benefits to Rhode Island and the region,.

Best Regards,

W_e LK

John E. Niland
Director, Thermal Development

cC: Richard Beretta
Alan Shoer
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1.0 PROJECT OVERVIEW
1.1 Clear River Energy Center

Invenergy Thermal Development LLC (Invenergy) is an independently owned company that develops, owns,
and operates power generation and energy storage facilities across North America and Europe.

Invenergy’s expertise includes a complete range of fully integrated in-house capabilities, including Project
Development, Permitting, Transmission, Interconnection, Energy Marketing, Finance, Engineering, Project
Construction, Operations, and Maintenance.

To date, the Company has developed over 9,056 MW of utility-scale renewable and natural gas-fueled power
generation facilities across the United States, Canada, and Europe, including more than 7,132 of projects in
operation and over 607 MW under contract or in construction. Our portfolio also includes over 1,316 MW of
projects developed and sold under Build/Transfer or Development/Transfer Agreements.

Invenergy Thermal Development LLC is requesting approval from the Rhode Energy Facility Siting Board
(RIEFSB) to construct and operate the Clear River Energy Center,(‘CREC”) a combined-cycle electric
generating facility to be located at the Spectra Energy Algonquin Compressor Station site on Wallum Lake
Road (State Route 100) in Burrillville, Rhode Island (the Project or the Facility). The Project will provide many
benefits to the region including reduced air emissions and improved air quality, lower regional energy costs,
employment for skilled local workers during construction and operation, as well as direct economic benefits to
the Town of Burrillville and to local businesses.

The Facility being proposed will participate in the ISO New England Forward Capacity Market in order to
address need for new capacity that has been created by retirements of existing generators and the additional
potential retirements of other generators in the New England market. The benefits associated with the Facility
include:

1. Location: The Facility is located on a site with the Town of Burrillville is that is part of a larger parcel of
land that includes both gas pipelines and electricity transmission lines each of which have adequate
capacity to support the Project without requiring additional costly (and controversial) laterals for each.

2. Compliance with EPA’s Clean Power Plan: The proposed design of the Facility complies with the
EPA’s recently announced Clean Power Plan requirements as they relate to types of technologies
needed in order to improve air quality and reduce emissions.

3. Modernize and replace aging infrastructure: the facility will be the most efficient power generator in
the New England market to date and will replace older, more polluting, less efficient modes of power
generation that the region currently relies upon.

4. Other Environmental benefits: The Facility will help clean up a currently contaminated well in Burrillville
that the Town has not been able to remediate. The cleanup will be accomplished by installing a
treatment system and utilizing the treated water in the Facilities steam cycle.

The Facility will be configured as a two-unit one-on-one (1x1), duct fired, combined cycle generation station.
Each unit will consist of an advanced class (G-, H-, or J-class) gas turbine operated in a combined-cycle
configuration with a heat recovery steam generator (HRSG) equipped with natural fired duct burners and one
steam turbine. The combustion turbine, steam turbine, and generator of each unit will be connected via a
common shaft (otherwise referred to as a single shaft machine). Each gas turbine will fire natural gas as a
primary fuel and ultra-low sulfur diesel (ULSD) fuel as a backup fuel from two-1,000,000 gallon on-site storage
tanks for limited periods when natural gas is unavailable. ULSD will be delivered to the Facility by truck. The
natural gas supply for the Facility will be provided by a pipeline from the adjacent Spectra Energy Algonquin
Compressor Station.

© 2015 ESS Group, Inc.



Rhode Island Energy Facility Siting Board Application — Clear River Energy Center
October 28, 2015

group

The Facility will have a nominal power output at base load of approximately 850-1,000 megawatts (MW) while
firing natural gas (with supplementary HRSG duct firing) and 650-800 MW while firing ULSD. The electrical
power generated by the Facility will be transmitted through a new 345-kV transmission line to be installed from
the Facility through an existing National Grid right-of-way (ROW) to the Sherman Substation.

Each unit will utilize air-cooled condensers (ACC) to limit water usage and wastewater discharge. The water
supply for the Facility will be provided by the Pascoag Utility District (PUD) through a dedicated pipeline to be
installed from the PUD water supply well field to the Facility. Wastewater from the Facility will be discharged
to the Burrillville Wastewater Treatment Facility for treatment through a dedicated sewer line to be installed.

The Facility will be equipped with state-of-the art air emissions control and sound abatement systems. It has
been designed to minimize and avoid impacts to the environment to the greatest extent technologically and
economically feasible for such a facility. This will be assured by the numerous environmental permits that need
to be obtained for the Project, and as detailed in this application.

1.2 Jurisdiction of the Rhode Island Enerqy Facility Siting Board

This application is being submitted to satisfy the applicable requirements of Rhode Island General Laws 42-
98-1 et seq., the Energy Facility Siting Act (the Act). Section 4 of the Act states that “No person shall site,
construct, or alter a major energy facility within the state without first obtaining a license from the siting board
pursuant to this chapter.” A major generating facility is defined as a facility to be used for the generation of
electricity designed or capable of operating at a gross capacity of 40 megawatts or more. The RIEFSB
application filing requirements and associated procedures for a major generating facility are established in the
“State of Rhode Island and Providence Plantations Energy Facility Siting Board Rules of Practice and
Procedure, April 11, 1996.”

1.3 Application Organization

This application is complete and contains all of the information required by the RIEFSB Rules of Practice and
Procedure, Section 1.6 as follows:

e Section 2.0 - Identifies the Applicant, the primary Project Contacts and the entities which make up
the Project Team

e Section 3.0 - Provides a detailed Project Description

e Section 4.0 - Provides information on the Project Cost, the Project Schedule, and the Project
Financing Plan

e Section 5.0 - Details the Project Benefits, including Community and Economic Benefits and local and
Regional Environmental Benefits

e Section 6.0 - Includes an Assessment of the Environmental Impacts of the Project

e Section 7.0 - Provides an Assessment of Need for the Project

e Section 8.0 - Provides Evidence of how the Project conforms to Rhode Island Energy Policy
e Section 9.0 - Details the Life Cycle Management Plan for the Project

e Section 10.0 - Includes a Study of Alternatives for the Project

e Section 11.0 - Details the Status of Environmental Permits for the Project

Pertinent supporting documentation has been provided in Tables, Figures, and Appendices. A complete list of
application requirements and the location of where that requirement is met can be found in Appendix J.
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2.0 IDENTIFICATION AND DESCRIPTION OF APPLICANT AND AFFILIATES
2.1 The Applicant

Invenergy is an independently owned company that develops, owns, and operates power generation and
energy storage facilities across North America and Europe.

Invenergy’s expertise includes a complete range of fully integrated in-house capabilities, including Project
Development, Permitting, Transmission, Interconnection, Energy Marketing, Finance, Engineering, Project
Construction, Operations, and Maintenance.

To date, the Company has developed over 9,056 MW of utility-scale renewable and natural gas-fueled power
generation facilities across the United States, Canada, and Europe, including more than 7,132 MW of projects
in operation and over 607 MW under contract or in construction. Invenergy’s portfolio also includes over 1,316
MW of projects developed and sold under Build/Transfer or Development/Transfer Agreements.

Invenergy's senior executives - each with more than 25 years in the energy generation industry - have worked
together for over two decades. Invenergy’s founder, president, and CEO, Michael Polsky, is a recognized and
respected industry leader and is the majority owner of Invenergy and its affiliated companies.

Invenergy values integrity, commitment to business partners and host communities, and environmental
responsibility. Furthermore, as an independently owned company and with a staff that is the best in the
business — Invenergy operates nimbly and efficiently, delivering long-term growth.

Invenergy headquarters are in Chicago with regional offices in Denver, Toronto, Mexico City, Warsaw, and
Tokyo.

2.2 Primary Contacts

All correspondences and communications concerning the Clear River Energy Center’s Rhode Island Energy
Facility Siting Board Application should be addressed to the Primary Contacts Identified below:

Project Manager John E. Niland
Director of Business Development
Invenergy Thermal Development LLC
One South Wacker Drive
Suite 1900
Chicago, IL 60600

Project Counsel Joseph Condo
Senior Vice President and General Counsel
Invenergy Thermal Development LLC
One South Wacker Drive
Suite 1900
Chicago, IL 60600

Rhode Island Counsel Alan M. Shoer & Richard Beretta
Adler, Pollock & Sheehan
One Citizens Plaza, 8" Floor
Providence, Rhode Island 02903
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Environmental Permitting Mike Feinblatt
Project Manager ESS Group, Inc.
100 Fifth Avenue, 5th Floor
Waltham, MA 02451

Project Engineer Roger Nagel
HDR
5405 Data Court
Ann Arbor, MI 48108

2.3 Project Team
Rhode Island Counsel — Adler Pollock & Sheehan, P.C.

Adler Pollock & Sheehan (AP&S) is a New England law firm representing local, national, and international
clients in a wide range of complex legal matters. Since 1960, AP&S has been committed to providing clients
with the highest levels of legal services through a wide variety of practice areas from four office locations:
Providence and Newport, RI, Boston, MA, and Manchester, NH.

AP&S represents some of the largest energy utility companies in the United States with comprehensive advice
to facilitate some of the largest (500 to 1,000 MW) and most efficient thermal energy projects in the region.
AP&S provides the critical legal representation necessary to allow developer clients to secure the necessary
environmental permits, energy facility siting approvals, real estate agreements, local municipal approvals,
construction agreements, labor contracts, legislation and the required financing from investors.

Environmental Consultant - ESS Group, Inc.

ESS Group, Inc. (ESS) is a multi-disciplinary environmental consulting company with offices in East
Providence, RI, Waltham, MA, Norfolk, VA, and Portsmouth, NH. Over the past 15 years, ESS has provided
energy-consulting services for more than 14,000 MW of proposed power generation and more than 700 miles
of proposed electric transmission.

ESS’s experience includes licensing and permitting of a broad spectrum of generation and transmission
facilities, from greenfield projects and re-powering of existing generation facilities to upgrades of existing
transmission and storage assets. ESS supports energy facilities during operation with environmental
compliance, multi-media monitoring, waste management, data collection, and reporting, and permits renewals.
We also regularly conduct environmental due diligence for energy facility asset acquisition and divestiture.

Project Engineer - HDR Engineering

HDR specializes in engineering, architecture, environmental, and construction services. Founded in 1917, the
company now operates out of 225 office locations around the world. HDR’s integrated power development
consulting services range from comprehensive owner’s engineer services to site selection, environmental
reviews, air quality evaluations, permitting support, transmission planning, feasibility analysis, plant layout,
preliminary/final engineering, procurement management, construction management and operational start-up.

Noise Consultant — Michael Theriault Acoustics, Inc.

Michael D. Theriault of Michael Theriault Acoustics, Inc. (MTA) has provided environmental noise control
consulting services to the North American electric power industry since 1998. His services include preparation
of noise impact studies for owners and developers; implementation of large-scale noise control programs for
architectural engineering firms; noise level compliance testing for constructors; and noise control due diligence
reviews for municipalities and financial underwriters. MTA has advised clients on hundreds of energy facilities,
ranging in size from one to 2,000 megawatts, many from conceptual design through final testing, using
combustion turbine, wind turbine, biomass, and conventional fossil-fueled technologies.
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Cultural Consultant - Gray & Pape

Established in 1987, Gray & Pape is a national consulting firm specializing in cultural resources management
and historic preservation services. Gray & Pape has conducted more than 1,500 projects and established a
reputation for understanding the intricacies of the CRM process. Headquartered in Cincinnati, OH, the firm
maintains offices in Indianapolis, IN; Richmond, VA; Providence, RI; and Rabbit Hash, KY, and qualifies as a
Small Business Enterprise (SBE).

The professional staff at Gray & Pape includes individuals with experience in all phases of cultural resources
studies, from archival research and analysis of cultural landscapes, to archaeological and architectural site
survey. Their staff meets or exceeds the professional standards for historians and archaeologists outlined in
the Secretary of the Interior's Standards and Guidelines for Archeology and Historic Preservation.

EME Consultant - Exponent

Exponent is a leading engineering and scientific consulting firm with a staff of approximately 900, located in
20 offices throughout the United States and in 6 international offices. Exponent scientists and engineers
provide advisory and consulting support to electric utilities, the telecommunications industry, the electronics
industry, research organizations, and regulatory agencies. Exponent’s consultants are involved with research
studies involving electric and magnetic fields (EMF) and radiofrequency (RF) exposures. Research regarding
the potential human health effects of exposure to EMF and RF forms the scientific basis for exposure limits
and provides a firm basis for the safe use of these technologies. Their projects address potential risks to human
health by conducting exposure assessments, epidemiologic studies, and evaluations of data to establish
human exposure limits to EMF/RF.

Economic Consultant — PA Consulting

PA Consulting Group, Inc. is an independent, employee-owned, global consultancy with over 2,500 people
across 30 offices. Founded in 1943, PA has extensive experience supporting businesses and governments
worldwide and blends creative thinking with leading-edge expertise to solve today’s most pressing and
complex challenges. PA’s experts are supported by over 250 scientists, technologists, and engineers that allow
us to deliver more than just great thinking — we have proven hands-on experience of bringing innovative ideas
and technology to market.

PA’s Global Energy & Utilities practice helps their clients create markets, anticipate changes to their markets,
use technology and IT to respond to regulator and customer demands, improve their reliability while reducing
costs, and optimize investments. They work with regulators, policy makers, market and system operators,
electric utilities, independent power producers, investment banks, private equity, and other clients to navigate
through market uncertainty and prepare for operational change. They have extensive experience in U.S. power
markets, having supported the development, acquisition, divestiture, or financing of over $100 billion in power
generation assets since 2011 alone.
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3.0 PROJECT DESCRIPTION AND SUPPORT FACILITIES

3.1 Facility Description

Invenergy Thermal Development LLC (Invenergy) is requesting approval from the Rhode Energy Facility Siting
Board (RIEFSB) to construct and operate the Clear River Energy Center (CREC), a combined-cycle electric
generating facility to be located at the Spectra Energy Algonquin Compressor Station site on Wallum Lake
Road (State Route 100) in Burrillville, Rhode Island (the Project or the Facility). The Project will provide many
benefits to the region including reduced air emissions and improved air quality, lower regional energy costs,
employment for skilled local workers during construction and operation, as well as direct economic benefits to
the Town of Burrillville and to local businesses.

The Facility will be configured as a two-unit one-on-one (1x1), duct fired, combined cycle generation station.
Each unit will consist of an advanced class (G, H, or J class) gas turbine operated in a combined-cycle
configuration with a heat recovery steam generator (HRSG) equipped with natural gas fired duct burners and
one steam turbine. The combustion turbine, steam turbine, and generator of each unit will be connected via a
common shaft, (single shaft). Each gas turbine will fire natural gas as a primary fuel and ultra-low sulfur diesel
(ULSD) fuel as a backup fuel for limited periods when natural gas is unavailable. The ULSD will be stored in
two 1,000,000-gallon on-site storage tanks. ULSD will be delivered to the Facility by truck. The natural gas
supply for the Facility will be provided by pipeline from the adjacent Spectra Energy Algonquin Compressor
Station.

The Facility will have a nominal power output at base load of approximately 850-1,000 megawatts (MW) while
firing natural gas (with supplementary HRSG duct firing) and 650-800 MW while firing ULSD. The electrical
power generated by the Facility will be transmitted through a new 345-kV transmission line to be installed from
the Facility within a short section of new ROW and the existing National Grid right-of-way (ROW) to the
Sherman Substation.

Each unit will utilize air-cooled condensers (ACC) to limit water usage and wastewater discharge. The water
supply for the Facility will be provided by the Pascoag Utility District (PUD) through a dedicated pipeline to be
installed from the PUD water supply well field to the Facility. Wastewater from the Facility will be discharged
to the Burrillville Wastewater Treatment Facility for treatment through a dedicated sewer line to be installed.

3.2 Purpose and Function

CREC is proposed to help the New England Independent System Operator (ISO-NE) meet its capacity,
reliability, and operational requirements and needs for the regional electric transmission network. Additionally
CREC will provide many benefits to the region including:

¢ Provide new, highly advanced generating technology that will be one of the most efficient generators
in New England, helping lower regional energy costs

e Reduce regional air emissions by displacing older, less efficient and more polluting generation and
improve air quality through Best Available emission control technology

e Modernize the electric generating infrastructure by providing new, highly efficient generation that has
fast start and high ramp rate (flexible) generating capability, replacing older, less flexible generation.
The fast start and flexible generating capability will also help support the integration of new and
existing renewable generation onto the power grid

e Utilize previously unusable Pascoag Utility District (PUD) water supply wells, which were shut down
and deemed unsuitable for drinking water purposes more than ten years ago due to contamination,
by installing a ground water treatment system that will help facilitate the remediation of the
contamination
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e Create new employment for skilled local workers during construction and operation, as well as direct
economic benefits to the Town of Burrillville and to local businesses

The restructuring of New England’s electric power industry in the late 1990s created an open, competitive
wholesale electricity marketplace that is managed by the ISO-NE. The marketplace allows the ISO-NE to
secure sufficient electricity and related services for the region at the lowest prices. The ISO operates a Forward
Capacity Market to ensure the reliability of the New England power supply and assign Forward Capacity
Obligations (FCO) to Generation Suppliers. Invenergy will offer CREC into upcoming Forward Capacity
Auction(s), and once CREC is awarded an FCO, Invenergy will construct the Project.

Rising costs associated with oil and coal, the lower cost of natural gas combined with the advanced age of
many of the power plants that use these fuels make it difficult for these resources to compete against newer,
more efficient generators—primarily natural gas units. For this reason, coal and oil units are now run mainly to
meet peak demand, when natural gas plants are unavailable, or when natural gas price spikes surpass oil
prices. The region’s coal- and oil-fired generators represent about 28% of capacity in the region, but only
produced about 6% of its electricity in 2014. Almost all of the existing coal and oil facilities are close to or
beyond their original design life. Additionally, most of these existing units are not located in an area where the
existing natural gas supply infrastructure has adequate capacity to support their conversion to combined cycle
technology. As a result, new units are being proposed in locations where sufficient supply of natural gas can
be assured.

The performance of many existing fossil fuel power plants can be uncertain when called on, due to age and
infrequent operation, posing risks to reliability. For example:

e Equipment issues can affect their performance when dispatched. Unexpected outages of older or
poorly maintained units tend to increase during extreme cold conditions.

e They have long start-up times. In some instances, up to 24 hours are needed to reach full output,
which makes it difficult for ISO operators to rely on these resources.

Additionally the Facility will help meet the needs of the region by being able to replace the capacity that will be
lost by the recently announced retirement of the Pilgrim Nuclear Station by Entergy.

Regional power markets have shifted in recent years in response to fast-changing supply and demand
parameters. The Independent System Operator-New England (ISO-NE) regional transmission organization
have identified issues in their capacity market designs that have led to inadequate peak generation capacity
or failed to provide appropriate incentives for investment in flexible capacity. In region, these problems have
resulted in high-profile “narrowly missed catastrophic events” that have spurred market design changes.

The most significant of these proposals has been the new Pay-for-Performance Initiative (PI) that alters how
a generation resource’s capacity payments are calculated. Approved in May 2014, the PI will influence bidding
behavior in the market beginning in 2018. Capacity payments in ISO-NE will be subject to a two-settlement
process, including a capacity base payment and an additional capacity performance payment that redistributes
penalty payments from underperforming resources to over performing resources. These capacity performance
payments will be allowed to be negative, creating a substantial financial penalty for underperformance in
scarcity conditions.

In the long term, PI will result in a more efficient, flexible fleet with lower energy prices. Under the new regime,
new, efficient units can meet this need based on their flexibility and low forced outage rates and less reliable
and more inflexible oil/gas steam-fired units, that cannot respond to the market signals in a timely fashion, (as
such reduce reliability) will potentially be penalized. This relative advantage will likely result in accelerating the
retirement of oil/gas steam capacity and incentivizing the construction of new, efficient units. In the long run,
this dynamic should result in lower energy prices in ISO-NE, as more efficient units displace less economic
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generation. In the near- to medium-term though, the dynamic could result in periods of capacity shortfall and
price spikes if the transition is not orderly.

Rhode Island ranks 7th highest in average price of electricity to end-use customers in the nation. Rhode Island
residential consumers pay about 35 percent more for electricity than the national average. In addition, the price
of electricity for industrial use is 64 percent higher in Rhode Island compared to the national average. This
puts Rhode Island businesses and industries in a disadvantageous cost-position to compete across the nation
and reduces disposable income for Rhode Island residents.

Table 3.2-1

Average Price of Electricity to Ultimate Customers
July 2015, Cents per Kilowatt hour

Rhode Island u.s
Sector Average Price Rank Average Price
Residential 17.59 8 12.98
Commercial 14.00 9 11.06
Industrial 11.96 6 7.3
All Sectors 15.37 7 10.96

Source: U.S. Energy Information Administration, Form EIA-826, Monthly Electric Sales and Revenue Report with State Distributions
Report.

According to estimates produced by the PA Consulting group, the development, construction, and operation
of CREC is expected to result in a reduction of electricity prices for end-use consumers. From 2019 to 2022,
cumulative savings to the Rhode Island customer resulting from electricity prices are projected to be over $280
million, or approximately $70m annually. This represents significant savings to Rhode Island ratepayers.

The EPA’s Clean Power Plan, (CPP) calls for reductions in emissions and an increase in regional renewable
generation. There are several ways in which to do this, but given New England’s already high cost for energy,
the implementation of the CPP must be accomplished in a cost effective manner. Renewable resources, such
as solar and wind, create challenges for grid operators due to their intermittent and variable nature. They can
have rapid and sizeable swings in electricity output due to wind speed, time of day, cloud cover, haze, and
temperature changes—hence why they are called variable or intermittent resources. The ISO-NE recognizes
the variable nature of these resources and states in their 2015 Regional Electricity Outlook that” Wind and
solar resources will eventually help achieve federal and state environmental goals. Paradoxically, the operating
characteristics of these renewable resources which are different than traditional power plants will increase
reliance on fossil-fuel-fired natural gas generators.” This is because intermittent resources are not dispatchable
on demand and, as such, have a limited ability to serve peak load. Wind speeds can be at their lowest levels
in the summer, while extreme cold and ice can also hinder output. Widespread use of solar power, meanwhile,
will likely shift peak net load to later in the afternoon, just as output diminishes with the setting sun.

The New England ISO needs to balance the variable output from wind and solar resources, in order for the
power system to operate properly. In order to do this, the ISO must hold generating units in reserve, or have
access to units that have highly flexible operating characteristics that allows them to adjust output to meet
changing conditions. This means that the generation fleet needs to evolve as more renewables are added.
This includes the ability of generators to react to rapid and sizeable swings in electricity output as well as
having additional fast-start capacity held in reserve.

CREC has the necessary characteristics to meet the challenges of a renewable future. Units like CREC cannot
be considered independent or in lieu of renewables, but rather necessary in order to support the further
development and addition of renewables as a crucial part of the solution to the regional efforts to meet the
Clean Power Plan goals as well as the Rhode Island State Energy Policy.
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The CREC will use a dry cooling system by using an air-cooled condenser, (ACC) which is similar to the cooling
provided by a typical automobile radiator, which cools by the use of ambient air supplied by fans. The use of
an ACC reduces the amount of water by approximately 90% compared to a conventional wet cooling tower.
The use of a dry cooling system also reduces the amount of wastewater generated by the Project. Through its
proposed use of an ACC, CREC is able to develop and utilize the proposed installation of the treatment system
at PUD’s closed well. Through the installation of the treatment system, CREC’s use and cleaning of the
groundwater will eventually lead to complete remediation of the groundwater as an additional environmental
benefit of the CREC.

Economic development benefits associated with CREC will result from the following three areas:

1. Construction of the facility — Equipment, materials, and skilled labor employed during construction as
well as, permitting fees, and other activities.

2. Ongoing operation of the facility — Fixed and variable costs associated with the materials and labor
needed to operate the facility as well as annual property taxes.

3. Power market cost savings to Rhode Island ratepayers — The addition of new efficient generation
capacity in Rhode Island will result in lower capacity and power prices in the near term, thereby driving
significant savings to Rhode Island ratepayers during the plant’s early years.

In terms of economic impact, Section 5 below includes the detailed estimates that from 2017 to 2018 the
construction of the CREC will support the creation of new construction jobs and generate approximately $100
million/year in income for Rhode Island residents. Upon conclusion of the construction phase, ongoing facility
operations and expenditures will support approximately 250 jobs/year in the state. Therefore, CREC
construction and operation produces significant economic benefits to Rhode Island residents including lower
energy prices, jobs, and income.

3.3 Land Area

The CREC site is located in a forested, predominantly rural area. The 67 acres of land area will be purchased
from the Spectra Energy Algonquin Compressor Station site (“Spectra”) and is a subset of a 730-acre site that
Spectra owns that currently contains the Burrillville Compressor Station. The Facility will be constructed just
south of the existing compressor station. The Algonquin Gas Compressor Station is surrounded by dense
vegetation. The CREC will require a new access road which will be located south of, and parallel to, the existing
Algonquin Road. The closest residents are approximately 2,300 feet to the north of the north-northeast corner
of the property line.

3.4 Site Plan

Figure 3.4-1 is an aerial photograph of the existing site. Figure 3.4-2 is a locus map showing the location of
the site. Figure 3.4-3 provides the proposed site plan.
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Site Layout
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Site Plan

3.5 Structures

3.5.1 Primary Powerhouse Building

Each single-shaft, 1x1 combined cycle power train will be enclosed in a powerhouse building. The building
will be designed to enclose the combustion turbine, steam turbine, single-shaft generator and associated
ancillary equipment. The primary structure of this building will be approximately 150ft long, 94ft wide, and
80ft tall and will include an overhead crane to facilitate equipment maintenance activities as well as
equipment laydown areas for maintenance. A drive-through access road through this portion of the building
will be available for component delivery and removal. In addition, the structure will include balance of plant
equipment such as condensate pumps, air compressors, drains tanks and other equipment.

The combustion turbine exhaust will exit the north-west end of the building into a heat recovery steam
generator and stack, and the steam turbine exhaust will exit the southeast end of the building via an
exhaust duct to each ACC.

The powerhouse building will be constructed of a steel structure with acoustically attenuated siding for
noise control. The building and internal equipment components will be supported by suitable concrete
foundations (mat, spread footing, etc.) bearing on existing soils or supported on deep foundations (piles,
caissons, etc.).
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3.5.2 Smaller, Auxiliary Buildings, Fuel Oil Equipment, and Electrical Equipment Buildings

In addition to the Primary Powerhouse buildings, the Facility will include the following smaller buildings:

Administration and Controls/Warehouse Building — The administration and control portion of this
building will house the plant control room, offices and meeting rooms for plant staff, locker rooms,
restrooms, lunchroom, and service rooms for communications, electrical, control, and mechanical
systems. The warehouse portion of the building will include an area to store spare parts, and a
workshop area for performing maintenance of small equipment (such as motors and pumps).

Auxiliary Boiler Building — This building will house the natural gas fueled auxiliary boiler to supply
steam to the HRSGs during certain operating conditions (discussed in Section 9.1.2.2). The
auxiliary boiler building is located between the HRSGs of each unit. The Facility will have one
auxiliary boiler installed in a building.

Fire Pump Building — This building will house the diesel fueled fire pump.

Feed Water Pump Building — Boiler feed water will be supplied to the individual HRSGs by multiple
large feed water pumps located in this building. This building will also include the closed cooling
circulating water pumps and a water sampling station. Each unit will include a dedicated feed water
pump building.

Water Treatment Building — Water filtration and demineralization equipment will be located in the
water treatment building.

Gas Compressor Building — The Facility gas compressor will be installed in this building. Natural
gas will be compressed to satisfy the combustion turbine inlet pressure requirements.

Fuel Oil Equipment Building — Equipment required to operate and maintain back up fuel oil
operations shall be located in the fuel oil equipment building

3.5.3 Storage Tanks

The Facility will include the following storage tanks:

Fuel Oil Storage Tanks - The Facility will include two 1,000,000 gallon above ground ULSD storage
tanks equipped with secondary containment, as required by law. These welded steel tanks will be
approximately 30 feet tall and 80 feet in diameter.

Demineralized Water Storage Tank — The Facility will include one demineralized water storage
tank with approximately 1, 000,000-gallon storage capacity. The tank will be approximately 30 feet
tall and 110 feet in diameter. This storage capacity will provide water for approximately 10 days of
continuous operation on natural gas at summer conditions.

Waste Water Storage Tank — Blowdown from the HRSGs, evaporative coolers, and other
wastewater from the Facility will be collected in an approximately 160,000-gallon waste water
storage tank. The tank will be approximately 30 feet tall and 30 feet in diameter.

Fire Water / Service Water Storage Tank — Plant service water /fire water will be stored in a tank
with a storage capacity of approximately 800,000 gallons. The tank will be approximately 30 feet
tall and 68 feet in diameter.

Ammonia Storage Tank — Part of the plant emissions control systems will include selective
catalytic reduction systems for controlling NOx emissions in the HRSGs. The SCR systems will
use ammonia as a reagent. Aqueous ammonia will be stored at a concentration less than 20% in
a storage tank with a storage capacity of approximately 40,000 gallons.
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3.5.4 Switchyard

Each 1x1 combined cycle unit will have a generator step-up (GSU) transformer to increase the voltage
from the generator voltage to 345kV. The GSU transformers will be connected to the Facility switchyard
located along the western edge of the site via underground cable duct banks. The Facility switchyard will
occupy a footprint of approximately 370 feet by 155 feet and will be configured as a 345kV three-breaker
collector bus switchyard. The switchyard will be separately fenced and will include a separate enclosure
for control equipment and auxiliary power systems. An overhead 345kV transmission line exits the
switchyard and runs along new and existing right of way (ROW) interconnecting at the National Grid
Sherman Road Switching Station.

3.5.5 Appurtenant Equipment

The following is a list of appurtenant equipment and systems:
e Standby diesel generator — The Facility will include a 2 MW standby diesel generator.

o Natural gas system - A natural gas fuel yard will be installed at the Facility that includes fuel gas
filters, fuel gas dew point heaters, gas regulation trains and flow meters, and a gas compressor.

e Duct burner fuel skids — Each HRSG will be equipped with a dedicated natural gas control and
regulation skid to reduce pressure and measure and modulate gas flow to the duct burners.

e Hydrogen tube trailer — The unit generators will use gaseous hydrogen for cooling and heat
rejection. Truck trailer mounted hydrogen tube racks will be used for on-site hydrogen storage and
makeup to the generators. Alternately, a hydrogen generator may be used for this purpose.

o Waste water collection — Wastewaters generated by the Facility will be collected and pumped via
a forced main to a connection with the Burrillville Sewer Authority wastewater treatment system.
Alternately, a zero liquid discharge system may be used.

e BOP Electrical — Balance of plant electrical systems (medium and low voltage transformers,
switchgear and distribution systems) will be installed in an enclosure adjacent to each combined
cycle unit. These systems will be energized by the station auxiliary transformers that will reduce
voltage from the generator voltage to the appropriate medium voltage.

3.5.6 Cooling Systems

The Facility has been configured to use dry-type heat rejection systems using an ACC. Each combined
cycle unit will have a dedicated ACC and associated subsystems and piping. Steam turbine exhaust steam
will be ducted through large horizontal ducts feeding several vertical risers on each ACC. Each riser will
deliver steam to a distribution manifold that will run horizontally along the top of a row of finned tube air-
cooled heat exchangers arranged in an A-frame configuration. Fans will be used to move ambient air over
the finned tubes causing the steam to condense releasing heat to ambient air and the condensate will be
drained back to the condensate collection system. Each ACC will occupy a footprint of approximately 350
feet by 150 feet and be approximately 120 feet tall.

The facility will also include air cooled closed cycle cooling water heat exchangers (one for each combined
cycle unit) to reject heat from various auxiliary systems such as lube oil and hydrogen cooling. The heat
exchanger will use fans to move ambient air over the finned tubes carrying the hot closed cycle cooling
water.

3.5.7 Transmission Facilities

The Facility will connect to the National Grid electric utility system at the Sherman Road Switching Station
as determined from a recently completed feasibility study conducted by ISO New England (ISO-NE). The
transmission line will be installed and owned by National Grid as part of the generation interconnection
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application process. Connection to the Sherman Road Switching Station will be via a new 6-mile long
345kV transmission line that will be constructed. The transmission line will run west from the CREC
switchyard along a new right of way to the two existing 345 kV transmission lines north-west of the Facility.
The new transmission line will run on new towers set within the National Grid right of way from a point
north-west of the Facility to the Sherman Road Switching Station.

3.6 Transmission and Interconnection

The Facility will connect to the National Grid Sherman Road Switching Station via a new 6-mile long 345kV
transmission line. In addition, the 345kV Sherman Road Switching Station will also be expanded to add a
breaker to accommodate the new transmission line connection and generation capacity addition. Other
transmission system improvements proposed to accommodate the interconnection include upgrades to Line
3361, a 10.8-mile line from the Sherman Road Switching Station to ANP Blackstone with a minimum
(NORJ/LTE/STE) rating set of: 1400/1685/1685 MVA.

3.7 Underground Construction

Underground construction will include concrete foundation substructures as well as site utility piping for water,
natural gas, fuel oil, and electrical cables. The Facility will include underground duct banks to route high voltage
electrical cables at 345kV to connect the two Generator Step Up transformers to the Facility switchyard.

3.8 Environmental Controls

3.8.1 Air Emission Controls

The Facility will utilize state-of-the-art air emission controls. Each gas turbine/HRSG will be equipped with
a Selective Catalytic Reduction (SCR) system for the control of nitrogen oxides (NOx) and an oxidation
catalyst for the control of carbon monoxide (CO), volatile organic compounds (VOCs) and hazardous air
pollutants (HAPs). Water injection will also be used during ULSD firing for NOx emissions control.
Emissions of carbon dioxide (COz2), sulfur dioxide (SOz2), and particulate matter (PM10/PMz.5) from the gas
turbines/HRSGs will be minimized by the use of clean burning, low sulfur, low ash fuels, and the most
efficient gas turbine combustion technology commercially available.

NOx emissions from the natural gas fired auxiliary boiler and dew point heater will be controlled by the use
of ultra-low NOx burners and flue gas recirculation (FGR).

3.8.2 Wastewater Discharge Controls

As discussed above, the Facility will use ACCs for cycle heat rejection, which will significantly reduce water
use and the production of wastewater. Wastewater generated within the Facility will be segregated by area
into separate wastewater streams according to the source of the wastewater. The primary sources of
wastewater include process wastewater (primarily from the water treatment processes), general service
water (general housekeeping floor and equipment drains) and sanitary wastewater.

Process wastewater sources needing pH adjustment will be treated by a wastewater neutralization system
and wastewater from the general service system will collected and treated through an oil/water separator
to remove oil that might be in drains from various pieces of equipment. Wastewaters generated from
process wastewater and general service water sources will be collected and stored in an on-site
wastewater storage tank.

The Project is in discussions with Town of Burrillville and the Burrillvile Sewer Commission (BSC) to
determine whether wastewaters from the Facility can be discharged and treated within the existing
Burrillville Wastewater Treatment plant. If approved by BSC and RIDEM, periodically wastewaters
collected within the Facility will be pumped via a force main to a sewer connection with the Burrillville
Sewer Authority wastewater system.
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3.8.3 Stormwater Discharge Controls

Stormwater management at the Facility will comply with the requirements of RIDEM’s Rhode Island
Stormwater Design and Installation Standards Manual (as amended March 2015). The Facility will meet
the Minimum Stormwater Management Standards outlined in the referenced guidance document to the
extent practicable. The proposed Project is new development and, therefore, Minimum Standard 6
(Redevelopment and Infill Projects) does not apply. Minimum Standards 1-5 and 7-11 will be met by the
Facility’s stormwater management program described below.

The majority of the Facility’s improved surface area qualifies as a “Land Use with Higher Potential Pollutant
Load (LUHPPL)” as defined in RIPDES Rule 31(b)(15)(vi) — Steam electric power generating facilities.
Because of the required site arrangement, the Facility is ineligible for a No Exposure Certification for
Exclusion from RIPDES Stormwater Permitting and accordingly a stormwater management program will
be developed to comply with the criteria of the LUHPPL classification (where appropriate). Areas to be
classified as LUHPPL will drain stormwater to a lined wet vegetated treatment system or filtering practice
Stormwater BMP approved for use at LUHPPLs. Infiltration practices will not be proposed in LUHPPL
areas.

Portions of the Facility site that are not classified as LUHPPLs include the administration building, parking
area, and the site’s proposed access road. These areas will drain stormwater to proposed infiltration basin
BMPs as applicable based on tested infiltration rates.

Regardless of pollutant load classification, low impact development (LID) strategies will be employed to
the maximum extent practicable to reduce the generation of stormwater runoff from the Facility. Please
refer to Section 6.4 for more information on proposed LID strategies. Non-LUHPPL areas will achieve
groundwater recharge in post-developed conditions in the same watershed as pre-developed conditions
through the use of infiltration BMPs. Pollutant reduction of stormwater (water quality Minimum
Requirement) will occur from the use of wet vegetated treatment systems or filtering practices (LUHPPL
areas) and infiltration (non-LUHPPL areas). Conveyance facilities, natural channels, and overbanks will
be sized and designed to protect them from stormwater flows in accordance with RIDEM standards.

Source control and pollution prevention measures will be employed to minimize adverse water quality
impacts from Facility runoff. A Stormwater Pollution Prevention Plan (SWPPP) and Soil Erosion and
Sediment Control (SESC) Plan will be developed in accordance with provisions of the Rhode Island Soil
Erosion and Sediment Control Handbook and best practices. lllicit discharges are prohibited under a
National Pollutant Elimination Discharge Elimination System (NPDES). The Facility is designed to fully
separate stormwater from other wastewaters including sanitary wastewater. Following construction the
Facility designs will be conformed to as-builts, in part, to ensure that no illicit connections occurred. A
stormwater management system operation and maintenance program will be developed and included as
part of the stormwater management program. The operation and maintenance program will be
implemented at the Facility following termination of coverage under construction stormwater permits.

3.8.4 Noise Controls

As summarized in Table 3.8-1, the proposed acoustical design of the Project includes extensive noise
attenuation features.
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Proposed Acoustical Design

Equipment Item

Control

Air Cooled Condenser

Low-Noise Design

Aucxiliary Boiler

Enclosed within a Building

Auxiliary Boiler FD Fan Intake

High-Performance Duct Silencer Banks

Aucxiliary Boiler Louvered Ventilation Openings

Acoustical Louvers

CCW Heat Exchanger

Low-Noise Design

Combustion Turbine Air Intakes

High-Performance Air Intake Silencers

Combustion Turbine

Enclosed within a Building

Combustion Turbine Ventilation

Ventilation System Silencers

Combustion Turbine Exhaust Diffusers

Exhaust Diffuser Noise Walls

Combustion Turbine Exhausts

Exhaust Mitigated via SCR/HRSGs and High-
Performance Exhaust Stack Silencers

Fuel Gas Compressors

Enclosed within a Building

Generation Building Louvered Ventilation Openings

Acoustical Louvers

GSU Transformers

Low-Noise Design

HRSG Boiler Feedwater Pumps

Enclosed within a Building

HRSG Transition Ducts

Acoustical Shrouds

Steam-Turbine

Enclosed within a Building

Water Treatment Equipment

Enclosed within a Building

3.9 Identification of Support Facilities and Accessibility
3.9.1 Roads

The site access road connects the Facility to the Wallum Lake Road (Route 100). This road is designed
as a Class A road to handle equipment loads during and after plant construction. The route of the road is
shown on Figure 3.4-3.

3.9.2 Gas Line

Natural gas will be delivered to the Facility from the neighboring Spectra Energy gas compression station
north of Algonquin Lane. Gas delivery pressure varies throughout the year and is estimated at about 450
— 800 psig .The Facility design includes natural gas compressors to boost and maintain gas pressure at
levels necessary for gas turbine operation, dew point heaters, and other associated equipment identified
in section 3.3.5. The preliminary route of the natural gas pipeline from the Spectra Energy compressor
station to the Facility is shown on Figure 3.4-2.

3.9.3 Electric Transmission Lines

The electrical grid interconnection for the Facility will be at the National Grid Sherman Road Switching
Station to the northeast of Burrillville, Road Island. The Project will include the construction of a new 345
kV overhead transmission line approximately 0.8 miles in length along a new right-of-way from the
switchyard located at the Facility to the existing National Grid 345kV ROW located west of the Facility.

© 2015 ESS Group, Inc. Page 17



Rhode Island Energy Facility Siting Board Application — Clear River Energy Center
October 28, 2015

group

From this point, the new transmission line will run within the existing national Grid ROW approximately 6.0
miles to the Sherman Road Switching Station. The switchyard and the new transmission line are shown
on Figure 3.4-3.

In addition, the 345 kV Sherman Road Switching Station will also be expanded to accommodate the new
transmission line connection and generation capacity addition. There will also be upgrades to Line 3361,
a 10.8-mile line from the Sherman Road Switching Station to ANP Blackstone.

3.10 Water Supply Pipeline

Water supplied to the Facility will be provided from the Pascoag Ultility District (PUD) by re-activation and
treatment of a currently inactive PUD groundwater well that became contaminated in 2001 by an off-site
contamination source. As a result of this well-documented groundwater contamination event, PUD was forced
to terminate is use of its primary well water supply and interconnect its water supply system with the Harrisville
Fire District (HFD) to meet the requirements of its customers for potable water.

Because of that 2001 contamination event and the closure of PUD’s primary groundwater supply, PUD
currently receives approximately 88% of its water supply from the HFD under a wholesale water purchase
agreement. PUD’s average annual water demand today is approximately 0.3 MGD with a summer peak of
approximately 0.35 MGD. PUD supplements the water supplied from HFD from PUD’s only operating
groundwater well (Well #5) which was not impacted by the 2001 contamination event. PUD’s wholesale water
supply agreement with the HFD is for a maximum supply of 0.6 MGD provided through PUD’s Main Street
interconnection with the HFD water supply system. Although PUD has a wholesale water agreement with the
HFD for as much as 0.6 MGD, PUD currently only draws a portion of that maximum flow to meet its daily
needs.

To meet the water supply requirements for the Facility, Invenergy and PUD will execute a water supply
agreement that PUD will, on an exclusive basis, provide water treated to an industrial standard to the Facility
from PUD’s contaminated well water supply (well #3A). Water to be supplied to the Facility will be treated by
an activated carbon treatment system producing water of sufficient quality for use in the Facility. This treated
water will be supplied to the Facility in a dedicated water supply pipeline that will not be interconnected into
the PUD potable water supply system; there will be no other users of this industrial water supply. None of this
treated water intended for use by the Facility will be used as a potable water supply and none of the water
produced by the carbon treatment system will be supplied to any other user in the community. Costs related
to the treatment of the PUD contaminated supply will be covered entirely by the Facility under a long-term
water supply agreement with PUD.PUD will secure, with the help of CREC, all of the required permits and
authorizations to implement this water supply agreement.

The proposed Facility has been configured as a nominal 850-1,000 MW, energy efficient, dual-fuel combined
cycle power plant that will utilize dry cooling to conserve water use. The Facility’s daily water demand will vary
considerably depending on plant load, ambient air temperature, and use of natural gas as a fuel. Additionally,
if during the winter season natural gas supplies coming into New England are in short supply or constrained,
the gas turbines can be fired by ultra-low sulfur distillate (ULSD), as requested by Independent System
Operator New England (ISO-NE). This will also affect the Facility’s daily water demand.

The Facility’s daily water demand with both combustion turbines firing natural gas under full-load normal
conditions will be approximately 104,000 gallons per day (gpd) or 0.104 million gallons per day (MGD),a full-
load summer condition will be approximately 225,000 gpd, or 0.225 MGD assuming the evaporative cooler is
running 24 hours a day. During the infrequent periods when the Facility is requested to fire one of the gas
turbines on oil, the daily water demand for the Facility will increase to approximately 925,000 gpd, or 0.925
MGD for each day of oil firing. Although the total water use of the Facility increases when firing ULSD oil, the
total number of days that the Facility will be required to fire oil will typically be determined by the grid operator
(ISO-NE) based on the severity of winter conditions when there is a need to conserve natural gas for heating
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needs of the region. Generally, based on history, the number of days per year the Facility will be requested to
use ULSD will be approximately five days.

Water will be supplied to the Facility by PUD in a dedicated water supply pipeline that will extend from PUD’s
well water carbon treatment facility to the Facility site. Figure 3.10-1 provides a map of the planned route of
the dedicated water supply pipeline. This dedicated water pipeline will be installed in existing public roads.
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Figure 3.10-1
Water and Sewer Connection

3.11 Wastewater Sewer Pipeline

The Facility has been configured to use dry cooling to conserve its water use, which also reduces the total
volume of wastewater generated by the Facility. The wastewater volume generated by the Facility will vary
throughout the year depending on the operating load and ambient conditions. The typical daily flow will vary
from 69,000 gpd to 89,000 gpd. During the infrequent times in the winter that the Facility is required to fire
USD oil, the total wastewater volume discharge will be approximately 200,000 gpd.

The Project has held discussions with Town of Burrillville and the Burrillvile Sewer Commission (BSC) to
determine whether wastewaters from the Facility can be discharged and treated within the existing Burrillville
Wastewater Treatment plant. The BCS has provided a letter of support, which is included in Appendix I. If
approved by BSC and RIDEM, wastewater collected within the Facility will be pumped periodically via a force
main to a sewer connection with the Burrillvile Sewer Authority waste water system.
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If the Project’'s wastewater can be accepted for discharge and treatment by the Burrillvile Wastewater
Treatment Plant, a dedicated force main sewer line will be installed from the Facility to an interconnection to
the existing Town of Burrillville sewer system. Figure 6.2-1 provides a map of the planned route of the force
main. The dedicated force main will be installed in existing roads to the point of interconnection to the existing
Town sanitary sewer system.

4.0 PROJECT COST, SCHEDULE, AND FINANCING PLAN
4.1 Project Cost

Invenergy is privately funding the construction of the Project and will seek project financing from third party
debt providers, as described below. This structure does not impose a burden on ratepayers but rather shifts
the risks of costs for development and operations to Invenergy.

A brief summary of Invenergy’s expected Project costs are set forth below. The Project is being privately
financed, without ratepayer funds, and the power produced will be sold into the competitive ISO-NE market
through a competitive bidding process.

In the previous EFSB decisions (e.g. Tiverton Power Associates, L.P., Docket SB-97-1 (March 25, 1998)) the
EFSB explained that the requirements for a detailed cost analysis of the project are largely anachronistic after
the restructuring of the wholesale electric industry implemented by the Ultility Restructuring Act of 1996.

Therefore, a brief description of project cost is provided here. Should project costs proves uneconomic, the
risk will be entirely placed on Invenergy and not on Rhode Island ratepayers. Also, as a result of the
restructuring of the electric industry, and the competitive nature of the wholesale markets, detailed information
on project cost structure is commercially sensitive and would put Invenergy at a competitive disadvantage, if
disclosed to competitors

Equipment
e Combustion Turbines and Generators
e Heat Recovery Steam Generators
e Exhaust Stacks
e Steam Turbine Generators
e Cooling and Related Systems
e Switchyard
Total Equipment Cost Estimate: $350 Million
Construction and Other Costs
e Development
e Design
e Construction
Total Construction Cost Estimate: $350 Million
TOTAL ESTIMATED PROJECT COST: $700 Million

4.2 Project Schedule

Clear River Energy Center will be bidding into the NE ISO Forward Capacity Auction 10 on February 8, 2016
to support obligation to provide capacity to NE ISO beginning June 1, 2019. Invenergy began early stage
development of the Clear River Energy Center with the execution of the site land option in December 2014.
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Permitting and project development work is expected to continue into 2016. An Air Permit application was
submitted to RIDEM on June 26 2015. Concurrently, industry-leading Equipment Manufacturers (OEM) and
Engineering, Procurement, and Construction Contractors (EPC) were engaged to develop proposals for the
Project. The selected OEM will be determined by November 13, 2015 and released under a Notice to Proceed
(NTP) by May 2016. The selected EPC contractor will be released under a Limited Notice to Proceed (LNTP)
by July 2016. The NE ISO Interconnection Agreement will be signed in April 2016. All other permits and
approvals are expected to be issued by financial close in Q4 of 2016. Following financial close, the EPC will
be released under a Full Notice to Proceed (FNTP) and will mobilize to site. Expected Substantial Completion
dates for Units 1 and 2 are March 1, 2019 and May 1, 2019 respectively.

4.3 Financing Plan

Over the last 10 years, Invenergy has raised more than $15 billion to support its worldwide portfolio of 70
projects totaling over 9,000 MW that are operating or under construction. Invenergy is an experienced
company that proficiently structures project financing and maintains strong relationships with banks in the
United States, Canada, Europe, and Asia.

To illustrate Invenergy’s financial capability, the Company was able to bring over 630 MW into operation in
2014 spanning across all technologies within Invenergy’s expertise: wind, natural gas, storage and solar.

Invenergy would seek financial institutions that have an existing relationship with Invenergy to develop a more
detailed approach to financing. Invenergy has successfully worked with the following institutions (in
alphabetical order): Allstate, Associated Bank, BAML, Bayern LB, BNP Paribas, CoBank, Credit Suisse, Dexia,
Deka Bank, GE EFS, HSH Nordbank, ING, John Hancock (Manulife), JP Morgan, Heleba, Macquaire Bank,
MetLife, Mizuho, Morgan Stanley, Natixis, Nord LB, Prudential, Rabobank, RBC, RBS, Sabadell United Bank,
Santander, Siemens, Sumitomo Mitsui Banking Corporation (SMBC), SunLife, UniCredit, Union Bank (now
MUFG), US Bank, and Wells Fargo / Wachovia.

5.0 PROJECT BENEFITS

5.1 Economic Benefits

To characterize and evaluate the economic development impacts resulting from the construction and ongoing
operation of the 1,000 MW Clear River natural gas-fired combined cycle generation facility, Invenergy retained
the services of Professor Edinaldo Tebaldi and PA Consulting Group (“PA”).

Dr. Tebaldi is an associate professor of economics at Bryant University. He also serves as the Rhode Island
forecast manager for the New England Economic Partnership (NEEP). He is an applied econometrician with
research interests in economic growth, development, and labor market outcomes. Dr. Tebaldi has published
several articles in refereed journals and co-authored a number of economic impact assessment studies and
reports analyzing economic conditions across New England States.

PA’s Global Energy & Utilities practice regularly performs power market analyses and evaluates the economics
of power generating assets across the U.S., including the New England power market. PA understands the
economic development considerations associated with power generation investment and utility power
procurement, and has used input-output models to evaluate the economic impacts driven by such decisions.

This subsection introduces the methodology and projected impacts on employment, wages, and the overall
economy in Rhode Island and the surrounding area.

5.1.1 Overview

As is typically the case with generation facilities, CREC will drive significant economic impacts in the State
of Rhode Island. Economic development impacts associated with the Project will result from the following
three areas:
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1. Construction of the facility — Equipment, materials, and labor employed during construction as well
as state sales tax, permitting fees, and other activities.

2. Ongoing operation of the facility — Fixed and variable costs associated with the materials and labor
needed to operate the facility as well as annual property taxes.

3. Power market cost savings to Rhode Island ratepayers — The addition of new efficient generation
capacity in Rhode Island will result in lower capacity and power prices in the near term, thereby
driving significant savings to Rhode Island ratepayers during the plant’s early years. From 2019-
2022, cumulative savings to the Rhode Island customer are projected to be greater than $280
million, or approximately $70m annually. PA has evaluated the induced economic effects on the
Rhode Island economy associated with these near-term electricity customer cost savings.

5.1.2 Methodology

To estimate the magnitude of the resulting economic impacts, this study uses input-output (I-O) analysis.
[-O analysis accounts for inter-industry relationships within a city, state, or expanded area, and employs
the resulting economic activity multipliers to estimate how the local economy will be affected by a given
investment (in this case the construction and ongoing operation of CREC).

Multiplier analysis is based on the notion of feedback through input-output linkages among firms and
households who interact in regional markets. Firms buy and sell goods and services to other firms and pay
wages to households. In turn, households buy goods from firms within the economic region. Thus, the
economic impact of CREC spreads to other local businesses through direct purchases from them as well
as from purchases of locally produced goods and services, which arise from the income derived by the
employment that is created. Further impacts occur because of feedback effects — where other local firms
require more labor and inputs to meet rising demand for their output, which has been stimulated by CREC
construction and operation.

The economic impact of CREC construction and operation can be categorized as follows:

1. Direct Effects — Jobs, income, output and fiscal benefits that are created directly by the
construction and ongoing operations of CREC. The jobs (and other benefits) that are created may
be short-term, as in the case of construction jobs, or long-term, such as the operations and
maintenance positions that exist throughout the life of the generation facility.

2. Indirect Effects — Jobs, income, output and fiscal benefits that are created throughout the supply
chain and that are spawned by the direct investment to build and operate the facility. Indirect jobs
include the jobs created to provide the materials, goods, and services required by the construction
and operation of CREC, as well as the jobs created to provide the goods and services paid for
with the wages from the direct jobs.

3. Induced Effects — Jobs, earnings, and output and fiscal benefits created by household spending
of income earned either directly from CREC or indirectly from businesses that are impacted by
CREC.

There is significant complexity involved in the calculation of these effects, particularly in the calculation of
the indirect and induced effects, but comprehensive estimates of economic impacts require all three. These
estimates are also sensitive to the set of assumptions considered in the study, principally assumptions
regarding the leakage of economic activity outside the state. In addition, a series of variables, including
changes to the price of electricity, will influence the multiplier benefit analysis and therefore have been
considered in tandem to assess the true contribution of CREC to the Rhode Island economy.
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5.1.2.1 Input-Output Models Employed

The job creation, earnings, and overall economic impact of CREC on Rhode Island have been
analyzed using project cost specifics and two input-output models: IMPLAN and the National
Renewable Energy Lab’s Jobs and Economic Development Impact model (JEDI).

IMPLAN is an economic analysis tool that takes data from multiple government sources and employs
an estimation method based on industry accounts or Input-Output Matrix that allows using multipliers
to make estimations of how changes in income and spending impact the local economy. IMPLAN
estimates are generated by interacting the direct economic impact of CREC with the Regional Input-
Output Modeling System (RIMS 1) multipliers for Rhode Island. The U.S. Bureau of Economic Analysis
(BEA) provides these multipliers.

The Jobs and Economic Development Impact (JEDI) model estimates the economic impact of
constructing and operating power generation plants at the state level. The JEDI model also uses an
input-output methodology and was built utilizing economic data from IMPLAN. The JEDI model allows
estimating of the economic impact of power generation investment in a state including local labor,
services, materials, other components, fuel, and other inputs. The model also allows adjusting the
portion of project investment that occurs locally.

5.1.2.2 Modeling Assumptions

As discussed above, the JEDI and IMPLAN estimates are sensitive to the set of assumptions utilized
in the model, particularly the portion of project investment that occurs locally (local share). Through
local share percentages, the model allows accounting for the leakage of economic activity outside the
state’s border. Table 5.1-1 presents the local shares for the construction phase that were used to
estimate the economic impact of CREC on Rhode Island only. These parameters are consistent with
those utilized in other similar studies and were adjusted to match Rhode Island’s specific conditions.
For instance, 100 percent of the spending with turbines (power generation) is paid to vendors outside
Rhode Island. On the other hand, the model assumes that 87% of the construction labor required to
construct the facility will be sourced from within Rhode Island.

Table 5.1-1
Local Share - Construction Phase

Item Local Share

Facility and Equipment

Power Generation 0%
General facilities 75%
Plant Equipment 5%
Labor and Management
Construction Labor 87%
Project Management (construction and owner's) 16%
Others
Engineering/Design 17%
Construction insurance 0%
Land 100%
Permitting Fees 100%
Grid intertie 25%
Spare Parts 5%
Sales Tax (Materials & Equipment Purchases) 100%
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Table 5.1-2 provides the local shares utilized to calculate the economic impact of the ongoing operation
of the CREC. It is worth noting that 100% of the spending on natural gas fuel (the commodity itself)
will be paid to vendors outside Rhode Island. However, it also worth noting that 100% of the labor and
85% of the services, two major sources of ongoing spending and investment for a generation facility,
are assumed to be sourced from State of Rhode Island business.

Table 5.1-2

Local Share- Operations and Maintenance Phase

Item Local Share
Fixed Costs
Labor 100%
Materials 25%
Services 85%
Variable Costs
Water 100%
Catalysts & chemicals 85%
Fuel Cost 0%

The economic impact analysis also incorporates power market cost savings to Rhode Island
ratepayers. The addition of new efficient generation capacity in Rhode Island will result in lower
capacity and power prices for Rhode Island ratepayers in the near term, thereby driving significant
savings to Rhode Island ratepayers during the plant’s early years. These power market cost savings
were determined by comparing Rhode Island’s portion of energy and capacity market costs under
modeling scenarios completed 1) with CREC at 1,000 MW-net, and 2) without CREC.

5.1.3 Economic Development Impacts

The construction, ongoing operation, and near-term ratepayer savings resulting from the Project will create
jobs and drive significant economic development, both in Rhode Island and throughout the Northeast
region.

The estimates in this section include the direct, indirect, and induced impacts of Project construction,
ongoing operation, and ratepayer bill savings on Rhode Island’s economy.

5.1.3.1 Economic Impacts — Rhode Island Only

To evaluate the economic impacts of CREC within Rhode Island, input-output analysis was completed
according to the local share percentages introduced in Section 5.1.2.1.

Table 5.1-3 reports the annual job creation, earnings, and overall economic impact of CREC on the
state of Rhode Island. It is important to note that the most significant economic impacts will be realized
in the early years of the Project: the construction of CREC will bring significant investment and
construction activity to Rhode Island from 2016 to 2019, and the first four years of operation will
produce substantial energy and capacity cost savings to customers.
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Table 5.1-3

Economic Development - Results Summary
Rhode Island Only, 2016-2034

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Employment Impact (FTEs per year)

Construction Period
Facility Operations

Cost Savings to Customer 0 0 0 498 733 419 159 0 0 0 0 0 0 0 0 0 0 0 0
Total Employment Impact 47 718 930 871 949 639 384 230 235 240 246 251 257 262 268 274 280 286 292

Earnings Impact ($ - millions)

Construction Period
Facility Operations

Cost Savings to Customer 00 00 00 263 395 235 90 00 00O O0O0 00 00 00 OO0 ©0O0 00 00 00 00
Total Earnings Impact 59 907 1174 66.2 540 383 241 155 158 162 165 169 173 17.6 180 184 188 192 197

Economic Output ($ - millions)

Construction Period
Facility Operations

Cost Savings to Customer 00 00 00 753 1132 661 256 00 00 OO0 00O 00O OO 0O OO 0O 00 00 00
Total Economic Output 8.9 137.1 177.4 1429 148.0 101.6 62.0 37.1 38.0 388 39.6 405 414 423 433 442 452 462 472

47 718 930 250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 123 216 220 225 230 235 240 246 251 257 262 268 274 280 286 292

59 907 1174 316 00 00 00 00 00O ©00 00 00 00 00O ©00 00 00 00 00
00 00 00 83 145 148 151 155 158 162 165 169 173 176 180 184 188 192 197

89 1371 1774 477 00 00 00 00 ©00O0 O00O OO OO OO OO OO 00O 00 00 00
00 00 00 199 348 356 363 371 380 388 39.6 405 414 423 433 442 452 462 472

In summary, the job creation, earnings, and overall economic impact of the Project on the state of
Rhode Island are projected as follows:

Rhode Island Jobs — From 2017-2021, which includes the most intense two years of
construction and the first years of operation, CREC will support the creation of more than 820
full-time jobs per year. CREC will create an average of more than 400 full-time jobs per year
from 2016-2034 in Rhode Island.

Rhode Island Earnings — From 2017-2021, CREC will support the creation of approximately
$370 million in earnings to Rhode Island workers, or more than $70 million per year. Earnings
to Rhode Island employees as a result of CREC will total more than $600 million from 2016-
2034.

Rhode Island Economic Output — From 2017-2021, the total economic impact on Rhode
Island is projected to be more than $700 million, or approximately $140 million per year. The
overall impact of CREC on the Rhode Island economy will total almost $1.3 billion from 2016-
2034, or an average of nearly $70 million annually.

Figure 5.1-1 provides a breakdown of the direct impacts versus the indirect and induced impacts of
CREC construction and ongoing operations.

The direct economic impacts themselves will be significant, realized in the form of jobs, income, output,
and benefits created directly by the construction and ongoing operations of CREC. In addition, CREC
will generate significant economic activity in Rhode Island through input-output linkages among firms
and households who are affected by its construction and operations. From 2016-2034, the indirect and
induced economic impact of CREC on the Rhode Island economy will total $943 million, approximately
74% of the total output creation.
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Figure 5.1-1
Direct vs Indirect/Induced Economic Impacts
Rhode Island Only

Similarly, approximately 50% of the $600 million in earnings that CREC will generate in the state from
2016 to 2024 will be indirect and induced earnings, and the jobs chart demonstrates that just under
60 percent of the jobs supported by CREC will be induced and indirect jobs. Overall, the impact
estimates suggest that CREC operation and demand for local services and materials will have a
significant multiplier effect on the state economy. This multiplier effect will be particularly strong for
output creation.

5.1.3.2 Economic Impacts - Rhode Island and Surrounding Region

Significant economic impacts will accrue outside of Rhode Island as well. Project needs that cannot
be met within Rhode Island — most notably generation equipment that is not currently manufactured
within the state — will drive job creation and economic development in surrounding states. To evaluate
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the economic impacts of CREC on Rhode Island and the surrounding region, input-output analysis
was completed with all local share percentages introduced in Section 5.1.2.1 set to 100% except for
fuel, which was kept at 0%. In other words, this scenario is designed to evaluate the approximate the
economic impact of the construction and ongoing operation of CREC on Rhode Island and the

surrounding region, but excludes the U.S. impact associated with ongoing natural gas procurement.

Table 5.1-4 presents the impact estimates of the plant on the economy as a whole.

Table 5.1-4

Economic Development Results Summary

Rhode Island and Surrounding Region, 2016-2034

Total Economic Output 33.6 515.2 667.0 324.5

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
Employment Impact (FTEs per year)
Construction Period 147 2256 2921 786 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Facility Operations 0 0 0 258 453 463 473 483 494 505 516 527 539 551 563 575 588 601 614
Cost Savings to Customer 0 0 0 498 733 419 159 0 0 0 0 0 0 0 0 0 0 0 0
Total Employment Impact 147 2256 2921 1542 1186 881 632 483 494 505 516 527 539 551 563 575 588 601 614
Earnings Impact ($ - millions)
Construction Period 32.7 501.0 6486 1744 00 00 00 00 00 00 ©00 00 00 00 00 00 00 00 00
Facility Operations 00 00 00 166 292 298 305 311 318 325 332 340 347 355 362 370 379 387 395
Cost Savings to Customer 00 00 00 263 395 235 90 00 00 00O ©00O 00O 00O 00 00 00 00 00 00
Total Earnings Impact 32.7 501.0 648.6 2174 68.7 533 394 311 318 325 332 340 347 355 36.2 370 379 387 395
Economic Output ($ - millions)
Construction Period 33.6 515.2 667.0 179.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Facility Operations 0.0 0.0 0.0 69.8 122.3 125.0 127.7 130.5 133.4 136.3 139.3 142.4 1455 148.7 152.0 1554 158.8 162.3 165.8
Cost Savings to Customer 00 00 00 753 1132 661 256 00 00 00 00 00 00 00 00 00 00 00 00

2354 191.0 153.4 130.5 133.4 136.3 139.3 142.4 1455 148.7 152.0 155.4 158.8 162.3 165.8

Excluding the significant U.S. jobs impact associated with ongoing natural gas procurement, the
economic impact of the plant on the economy as a whole (this time not limited to Rhode Island) is

projected as follows:

e Jobs - The Project will support an average of approximately 850 full-time jobs per year from
2016-2034, with an average of approximately 1,750 full-time jobs created annually from 2017-
2021, the most intense two years of construction and the first years of operation.

e Earnings - The Project will create nearly $2 billion in total earnings from 2016-2034.

e Economic Output -The Project will generate approximately $3.9 billion in total economic

output from 2016-2034.

Figure 5.1-2 provides a breakdown of the direct impacts versus the indirect and induced impacts of
CREC construction and ongoing operations. The direct impacts are similar in magnitude to those in
the Rhode Island only analysis because most direct economic effects from the facility are realized
within the state, but the total output is approximately three times as large and the indirect and induced
impacts account for a much larger percentage of the economic impacts in this case.
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Figure 5.1-2

Direct vs Indirect/Induced Economic Impacts
Rhode Island and Surrounding Region

5.2 Regional Environmental Benefits

In addition to the economic benefits, the addition of the Project will reduce ISO-NE/NYISO Footprint CO2, NOx
and SOz emissions by one (1) to four (4) percent per annum. See Table 5.2-1, which presents the results of
the Aurora modeling analysis further described in section 7.0. These results include the recently announced
retirement of Entergy’s Pilgrim Nuclear Station
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Table 5.2-1
Project Impact on Total Emissions Reductions on ISO-NE/NYISO Footprint
% Change
2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
CO; Emission Change -1% -1% -1% -1% -1% -1% -1%
NOy Emission Change -2% -3% -3% -2% -3% -2% -3%
SO, Emission Change -3% -4% -4% -3% -3% 2% -3%

The net system-wide decrease is a result of CREC being a highly efficient natural gas-fired combined cycle
power plant. CREC requires less fuel per MWh generated than its gas-fired peers, resulting in economic and
emissions advantages relative to existing gas-fired generators. As such, CREC will displace less efficient,
higher cost and potentially higher emitting resources that are currently dispatched on the power system. As a
participant in the Regional Greenhouse Gas Initiative (“‘RGGI”), all thermal generators greater than 25 MW
located within Rhode Island are subject to RGGI program CO2 emissions caps. As such, the addition of the
Facility will not impact the overall emissions reduction goals of RGGI given its emissions are also accounted
for under the RGGI cap. Moreover, given the likelihood that the addition of the Facility will actually lead to an
overall decrease in regional CO2 emissions given the high efficiency of the unit (see previous section), it may
lead to an overall less costly compliance trajectory for the region under the RGGI program.

In addition, as a new unit, the Facility will not be subject to the Environmental Protection Agency’s (“EPA”)
recently finalized Clean Power Plan (“CPP”), which addresses CO2 emissions from existing thermal resources.
As such, the addition of the Facility will not impact the state of Rhode Island’s overall ability to meet the CPP
targets and, in some instances, could assist the state in meeting targets depending on the ultimate compliance
pathways to be included in Rhode Island’s yet-to-be developed and filed State Implementation Plan (“SIP”).

6.0 ASSESSMENT OF ENVIRONMENTAL IMPACTS
6.1 Air

The Project will comply with all applicable air pollution control regulations and air quality standards and will
have a significant positive impact on air quality in the region. The Facility will be the most efficient and lowest
emitting fossil fuel fired electric generating facility in the ISO-NE region. The power generated by the Facility
will displace power currently being produced by less efficient and higher emitting generating resources. As a
result, there will be significant decreases in criteria pollutant, hazardous air pollutant, and greenhouse gas
emissions from the electric generating sector in the region resulting from the operation of the Facility, as
documented in Section 5.2. These decreases in emissions will lead to improved air quality, helping achieve
and maintain attainment with the National Ambient Air Quality Standards (NAAQS). The expected decreases
in greenhouse gas emissions will help Rhode Island and other neighboring states to achieve compliance with
the EPA’s Clean Power Plan and other state and regional greenhouse gas emission reduction goals and
initiatives.

The NAAQS have been established by the EPA for the criteria pollutants for the protection of public health and
welfare. The criteria pollutants are nitrogen dioxide (NOz2), carbon monoxide (CO), sulfur dioxide (SOz), ozone
(Os), particulate matter less than 10 microns in diameter (PM1o), particulate matter less than 2.5 microns in
diameter (PM25), and lead (Pb). The NAAQS consist of primary and secondary standards. The primary
standards are intended to protect human health, including the most sensitive of the population, with a margin

! Current regulations contemplate a final version or draft of the SIP to be submitted no later than September 2016.
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of safety. The secondary standards are intended to protect the public welfare from known or anticipated
adverse effects associated with the presence of air pollutants, such as damage to property, soils, or vegetation.

Areas that have demonstrated compliance with an NAAQS via collected ambient air monitoring data are
designated as being in attainment with the NAAQS, or unclassifiable if insufficient data has been collected for
an attainment designation by the EPA. Areas for which the collected ambient air monitoring data shows an
exceedance of an NAAQS are designated as nonattainment, and must implement emission reduction
measures in a State Implementation Plan (SIP) to achieve compliance.

RIDEM has adopted the NAAQS and has also established Acceptable Ambient Levels (AALs) for various air
toxic compounds. The State of Rhode Island is currently designated as being in moderate nonattainment with
the 1997 8-hour ozone NAAQS. Rhode Island is also included in the Ozone Transport Region (OTR). Rhode
Island is designated as attainment/unclassifiable for the remaining criteria pollutants. The power generated by
the Facility will displace power being generated in Rhode Island and in the region, by less efficient, higher
emitting energy resources, helping Rhode Island achieve attainment with the 8-hour ozone NAAQS and
maintaining attainment with the NAAQS for the other criteria pollutants.

An air quality impact analysis has been completed for the Project which demonstrates that the emissions from
the Facility, when combined with existing ambient air background concentrations and the ambient air impacts
from nearby interacting emission sources, will not cause or contribute to an exceedance of any NAAQS or AAL
at or beyond its property line. The results of the air quality impact analysis conducted for the Project have
demonstrated that air quality in the area surrounding the Facility will be maintained at levels which have been
deemed by the EPA and RIDEM to be protective of human health and the public welfare, including the most
sensitive of the population, with a margin of safety.

6.1.1 Major Source Air Permit

The Facility will be a major source of nitrogen oxides (NOx), volatile organic compounds (VOC), carbon
monoxide (CO) and particulate matter (PM10 & PM2.5) emissions. In accordance with (RIDEM) Air
Pollution Control Regulation (APCR) No. 9, Sections 9.4.2 and 9.5.2, new major stationary sources must
obtain a Major Source Permit from RIDEM prior to commencing construction.

The following conditions must be met for the issuance of a Major Source Permit:

¢ A new major stationary source must apply Best Available Control Technology (BACT) for each
pollutant it would have the potential to emit.

e New major stationary sources of VOC and/or NOx must apply the Lowest Achievable Emission
Rate (LAER) for each of these pollutants for which it is major. LAER must be based on
technological factors and can be in the form of a numerical emission standard or a design,
operational or equipment standard.

e The applicant must certify that all existing major stationary sources owned or operated by the
applicant within the state are in compliance with all applicable state and federal air pollution control
rules and regulations.

e The applicant must provide evidence that the total tonnage of emissions of VOC and/or NOx (if
major) allowed from the proposed new source will be offset by a greater reduction in the actual
emissions of each pollutant from other sources.

e The applicant must submit an analysis of alternative sites, sizes, production processes, and
environmental control techniques that demonstrate that the benefits of the proposed source
significantly outweigh the environmental and social cost imposed as a result of its location and
construction.
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e The applicant must demonstrate, by means of air quality modeling based on the applicable air
quality models, data bases and other requirements specified in the EPA Guideline on Air Quality
Models, that allowable emission increases from the proposed Project, in conjunction with all other
applicable emission increases or decreases (including secondary emissions), would not cause or
contribute to:

o Air pollution in violation of any national ambient air quality standard; or

o Any increase in ambient concentrations exceeding the remaining available increment for the
specified air contaminant.

e The applicant must provide an analysis of the impairment to visibility, soils, and vegetation that
would occur as a result of the source and general commercial, residential, industrial and other
growth associated with the source.

e The applicant must provide an analysis of the air quality impact projected for the area as a result
of general commercial, residential, industrial and other growth associated with source.

e The applicant must demonstrate that emissions from the stationary source will not cause an impact
on the ground level ambient concentration at or beyond the property line in excess of that allowed
by Air Pollution Control Regulation No. 22 and any Calculated Acceptable Ambient Levels.

e The applicant must conduct any studies required by the Guidelines for Assessing Health Risks
from Proposed Air Pollution Sources and meet the criteria therein.

e The applicant must demonstrate that the stationary source will be in compliance with all applicable
state or federal air pollution control rules or regulations at the time the stationary source
commences operation.

A Major Source Permit Application for the Project, which demonstrates adherence to each of the conditions
listed above, was submitted to RIDEM on June 26, 2015. A copy of the Major Source Permit Application
has been included in Appendix B. By meeting each of the conditions listed above, the Project has
demonstrated that it has been designed to minimize air emissions and air quality impacts to the maximum
degree that is technologically feasible for such a source.

6.1.2 Facility Emissions

The Facility’s potential emissions of criteria pollutants are summarized on Table 6.1-1. The Facility’s
potential emissions of non-criteria pollutants are summarized on Table 6.1-2.

For the gas turbines/HRSGs, the annual criteria pollutant potential emissions during steady-state operation
firing natural gas are based on base load operation with duct firing at 59°F, which will be base operating
load on natural gas. The potential emissions during steady-state operation on ULSD are based on base
load operation at 10°F for 720 hours per year per unit, as it is expected that ULSD firing will predominately
be during the winter months, when natural gas may be diverted for commercial and residential heating
uses.

The potential emissions during gas turbine startups and shutdowns are based on startup/shutdown
emissions and event duration information provided by the manufacturers, and the number of each startup
and shutdown events Invenergy expects could occur each year.

The potential emissions for the other emission sources are based on their maximum emission rates at full
load and their proposed maximum permitted hours of operation per year.

As shown on Table 6.1-1, the Facility will be a major source for NOx, CO, VOC, COz2, PM+o, and PM 2.
The Facility will not be a major source of hazardous air pollutants (HAPs), as shown on Table 6.1-2.
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The Facility stationary emission sources are detailed below. The equipment specifications and emissions
information provided are based on the current Facility design, preliminary equipment and emissions
information provided to date by the potential equipment manufacturers including GE, Siemens and MHI,
and the available emission factors. The actual equipment vendors for the Project, the Facility design and
layout, the equipment specifications, and the emission rates of each pollutant from each emission source
are all subject to change as the Project design advances.

Table 6.1-1

Facility Potential Emissions of Criteria Pollutants?

. Major . .
Potential . ) Major Attainment | Offsets/Allowances
Emissions Units i Source Source? Status Required
Threshold ’ 9
Ozone
NOy ton/yr 285.15 50 Yes Nonattainment 342
CcO ton/yr 220.03 100 Yes Attainment NA
Ozone
VOC ton/yr 77.54 50 Yes Nonattainment 93
CO, ton/yr 3,626,113 100,000 Yes No NAAQS 3,579,867
SO, ton/yr 50.84 100 No Attainment NA
PM/PM10/PM2.5 ton/yr 197 100 Yes Attainment NA

1Based on preliminary project equipment specifications and emissions estimates provided by GE. Equipment vendor selection,
equipment specifications, and emission rates are subject to change as the project design advances.

Table 6.1-2

Potential Emissions of Non-Criteria Pollutants

Hazar:dous Total RIDEM APCR RIDEM APCR Total .
o Facility e s Potential Major
Non-Criteria Pollutant Potential - Applicability HAP HAP
Pollutant .. Minimum .. . . Source
Yes/No Emissions Quantity Ib/yr Determination Emissions Threshold
Ib/yr Yes/No ton/yr

1,3-Butadiene Yes 10 3 Yes 0.01 10
2-Methylmaphthalene No 0.032 NA NA
3-Methylchloranthrene No 0.0023 NA NA

7,12-

Dimethylbenz(a)anthracene No 0.021 NA NA
Acenaphthene No 0.015 NA NA
Acenaphthylene No 0.012 NA NA

Acetaldehyde Yes 219 50 Yes 0.11 10

Acrolein Yes 0.08 0.07 Yes 0 10
Ammonia No 81,240 300 Yes
Anthracene No 0.013 NA NA

Arsenic Yes 2.7 0.02 Yes 0 10
Barium No 53 2,000 No
Benz(a)anthracene No 0.008 NA NA

Benzene Yes 80 10 Yes 0.04 10
Benzo(a)pyrene No 0.0039 NA NA
Benzo(b)fluoranthene No 0.01 NA NA
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Hazar.dous Total RIDEM APCR RIDEM APCR Total .
2 Facility A, 22 M 2 Potential Major
Non-Criteria Pollutant Potential - Applicability HAP HAP
el Emissions M|n!mum Determination Emissions Source
Yes/No Ib/yr Quantity Ib/yr Yes/No R~ Threshold
Benzo(g,h,i)perylene No 0.0059 NA NA
Benzo(k)fluoranthene No 0.0047 NA NA
Beryllium Yes 1.7 0.04 Yes 0 10
Butane No 3,978 NA NA
Cadmium Yes 14 0.07 Yes 0.01 10
Chromium Yes 28 20,000 No 0.01 10
Chrysene No 0.012 NA NA
Cobalt Yes 1 0.1 Yes 0 10
Copper No 11 40 No
Dibenzo(a,h)anthracene No 0.0047 NA NA
Dichlorobenzene No 2.3 NA NA
Ethane No 5,883 NA NA
Ethylbenzene Yes 175 9,000 No 0.09 10
Fluoranthene No 0.013 NA NA
Fluorene No 5.4 NA NA
Formaldehyde Yes 1,450 9 Yes 0.72 10
Hexane Yes 3,418 20,000 No 1.71 10
Indeno(1,2,3-cd)pyrene No 3.5 NA NA
Lead Yes 10 0.9 Yes 0 10
Manganese Yes 5.9 0.2 Yes 0 10
Mercury Yes 3.2 0.7 Yes 0 10
Molybdenum No 14 60 No
Naphthalene Yes 27 3 Yes 0.01 10
Nickel Yes 33 0.4 Yes 0.02 10
Pentane No 4,930 NA NA
Phenanthrene No 0.26 NA NA
Propane No 3,035 NA NA
Propylene No 18 36,500 No
Propylene Oxide Yes 158 30 Yes 0.08 10
Pyrene No 0.015 NA NA
Selenium Yes 1.6 2,000 No 0 10
Sulfuric Acid No 32,670 40 Yes
Toluene Yes 717 1,000 No 0.36 10
Vanadium No 28 0.07 Yes
Xylenes Yes 350 3,000 No 0.18 10
Zinc No 352 3,000 No
Total 3.35 25
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Gas Turbines/HRSGs

The Facility will utilize two gas turbines operated in a combined cycle configuration, each with a duct fired
HRSG to generate electricity and to generate steam for a steam turbine. Based on the preliminary
information provided by the manufacturers, each gas turbine will have a maximum heat input rate of
approximately 3,393 MMBtu/hr while firing natural gas and approximately 3,507 MMBtu/hr. while firing
ULSD fuel. Each HRSG will be equipped with a natural gas fired HRSG duct burner with a maximum heat
input capacity of approximately 721 MMBtu/hr to provide additional energy for the steam turbine during
natural gas firing.

Each GT/HRSG will be equipped with a selective catalytic reduction (SCR) system for NOx emissions
control. Water injection will also be used during ULSD firing for NOx emissions control. Each HRSG stack
will have a maximum stack NOx concentration of 2.0 parts per million dry by volume at 15 percent oxygen
(ppmvd@15%02) during natural gas firing, and 5.0 ppmvd@15%0O:2 during ULSD firing during steady-state
operation (down to a minimum of 30%-50% load on natural gas and 50% load on ULSD).

Each SCR will utilize ammonia (NH3) injection for NOx emissions control. The Facility will include a 40,000
gallon aboveground storage tank of 19% aqueous NHs for this purpose. The SCR will be designed to
achieve a maximum NHs stack concentration (NH3 slip concentration) of 2.0 ppmvd@15%0O:2 both while
firing natural gas and while firing ULSD.

Each GT/HRSG will be equipped with an oxidation catalyst (OC) for the control of CO, VOCs, and organic
hazardous air pollutants (HAPs). Each OC will be designed to achieve a maximum stack CO concentration
of 2.0 ppmvd@15%0O:2 while firing natural gas and 5.0 ppmvd@15%0O:2 while firing ULSD. The maximum
VOC stack concentration will be 1.0 ppmvd@15%0:2 while firing natural gas without duct firing, 1.7
ppmvd@15%0:2 while firing natural gas during duct firing, and 5.0 ppmvd@15%0O2 during ULSD firing.
Each OC will also reduce organic HAP by at least 90%. The potential emissions of organic HAP emissions
from the GT/HRSGs have been estimated using information provided by the potential equipment
manufacturers and using emission factors from AP-42.

The emissions of CO2, SOz, H2SO4, and PM1o/PMzs from the GT/HRSGs will be minimized by the use of
clean burning, low sulfur, low ash fuels, and by the use of the most efficient gas turbine combustion
technology commercially available at this time. The emission rates of CO2, SO2, H2SO4, and PM1o/PM2.5
from the gas turbines at each operating condition are detailed in in Appendix A of the Major Source Permit
Application (see Appendix B). The average CO2 emission rates from the GT/HRSGs at base load will be
approximately 814 Ib /MW-hr (net) while firing natural gas and 1,227 Ib/MW-hr (net) while firing ULSD.

The exit height of each GT/HRSG stack will be 200 feet above grade. The GT/HRSG stacks will have an
inside diameter of 22 feet. The GT/HRSG stack exhaust flow rates and exit temperatures, and criteria
pollutant emission rates over the full range of expected operating conditions, based on preliminary
information provided by the manufacturers, are provided in Appendix A of the Major Source Permit
Application. Each HRSG stack will be equipped with a certified continuous emissions monitoring system
(CEMS) to monitor compliance with permit emission limits.

The gas turbines will be permitted for unlimited operation on natural gas. Invenergy is proposing to permit
the gas turbines to operate for the equivalent total ULSD fuel usage of up to 60 days per year at base load
when natural gas is unavailable only. It is expected that the gas turbines will only fire ULSD fuel during the
winter months when commercial and residential natural gas usage for heating purposes is at its peak.

Auxiliary Boiler

The Facility will utilize a natural gas fired auxiliary boiler to supply gland sealing steam to the steam turbine,
sparging steam to the HRSG steam drums, sparging steam to the ACC condensate tank, and motive
steam to establish initial vacuum in the ACC and the steam turbine. The auxiliary boiler is currently
designed to provide up to 107,910 Ib. /hr. of steam at 215 psia and 390°F, at a boiler efficiency of
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approximately 82 percent. Based on the current design, the maximum heat input rate to the natural gas
fired auxiliary boiler will be 140.6 MMBtu/hr.

The auxiliary boiler will be equipped with ultra-low NOx burners and flue gas recirculation (FGR) for
emissions control. The exhaust gases from the auxiliary boiler will be vented through a 48-inch diameter
exhaust stack at an exit height of 50 feet above grade. The auxiliary boiler will exhaust at 38,067 actual
cubic feet per minute (acfm) at 344°F at full load. The criteria pollutant emission rates from the auxiliary
boiler at its maximum natural gas firing rate are summarized on Table 6.1-1.

The auxiliary boiler will only operate prior to and during gas turbine startup periods and will not operate
during normal, steady-state gas turbine operating periods. Invenergy is proposing to permit the auxiliary
boiler to operate up to 4,576 hours per year, the equivalent of up to 8 hours per day during weekdays (at
night) and through each weekend.

Dew Point Heater

The Facility will utilize a natural gas fired dew point heater to maintain the temperature of the natural gas
delivered to the gas turbines at a nominal 50°F above the hydrocarbon dew point of the natural gas. Based
on the current design, the dew point heater will have a maximum heat input rate of 15 MMBtu/hr.

The dew point heater will be equipped with an ultra-low NOx burner and FGR for emissions control. The
exhaust gases from the dew point heater will be vented through a 20-inch diameter exhaust stack at an
exit height of 35 feet above grade. The dew point heater will exhaust at 7,252 acfm at 1,000°F at full load.
The criteria pollutant emission rates from the dew point heater at its maximum natural gas firing rate are
summarized on Table 6.1-1.

Invenergy is proposing to permit the dew point heater for unlimited operation firing natural gas.

Emergency Diesel Generator

The Facility will utilize a 2 MW emergency diesel generator equipped with a 2,682 horsepower (Hp) engine
to manage the combined cycle critical shutdown and maintenance loads during a loss of site power from
the grid. Based on the current design, the emergency diesel generator will have a maximum heat input
rate of 19.5 MMBtu/hr. firing ULSD fuel.

The exhaust gases from the emergency diesel generator will be vented through an 8-inch diameter exhaust
stack at an exit height of 35 feet above grade. The emergency diesel generator will exhaust at 15,295
acfm at 752°F at full load. The criteria pollutant emission rates from the emergency diesel generator at its
maximum ULSD fuel firing rate are summarized on Table 6.1-1.

Invenergy is proposing to only operate the emergency diesel generator when grid power is unavailable
and for maintenance and readiness testing for up to 1 hour per week and up to 300 hours per year.

Diesel Fire Pump

The Facility will utilize a 315 BHP diesel engine fire pump. Based on the current design, the diesel fire
pump engine will have a maximum heat input rate of 2.1 MMBtu/hr. firing ULSD fuel.

The diesel fire pump will be located in a building southeast of the GT/HRSGs, near the water treatment
building. The exhaust gases from the diesel fire pump will be vented through a 6-inch diameter exhaust
stack at an exit height of 35 feet above grade. The diesel fire pump will exhaust at 1,673 acfm at 865°F at
full load. The criteria pollutant emission rates from the diesel fire pump at its maximum ULSD fuel firing
rate are summarized on Table 6.1-1.

Invenergy is proposing to only operate the fire pump during emergency situations and for maintenance
and readiness testing for up to 1 hour per week and up to 300 hours per year.
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Fuel Oil Tanks

The Facility will include a pair of a 1,000,000-gallon aboveground ULSD storage tanks equipped with
secondary containment, as required. The potential fugitive VOC emissions (working losses and breathing
losses) associated with the ULSD storage tanks at the Facility have been estimated using the EPA’s
TANKS program. Appendix A of the Major Source Permit Application (See Appendix B) contains a
summary of the results and the data printouts from the TANKS analysis for the ULSD storage tanks.

6.1.3 Requlatory Framework

The Project will comply with all applicable State and Federal Air Pollution Control Regulations, as detailed
in the Major Source Permit Application previously submitted to RIDEM.

The following RIDEM Air Pollution Control Regulations apply to the proposed Project:
No. 1 — Visible Emissions
No. 5 — Fugitive Dust
No. 6 — Opacity Monitors
No. 7 — Emission of Air Contaminants Detrimental to Person or Property
No. 8 — Sulfur Content of Fuels
No. 9 — Air Pollution Control Permits
No. 10 — Air Pollution Episodes
No. 11 — Petroleum Liquids Marketing and Storage
No. 13 — Particulate Emissions from Fossil Fuel Fired Steam or Hot Water Generating Units
No. 14 — Record Keeping and Reporting
No. 16 — Operation of Air Pollution Control Systems
No. 17 — Odors
No. 22 — Air Toxics
No. 27 — Control of Nitrogen Oxide Emissions
No. 28 — Operating Permit Fees
No. 29 — Operating Permits
No. 45 — Rhode Island Diesel Anti-ldling Program
No. 46 — CO2 Budget Trading Program
The following federal Air Pollution Control Regulations apply to the proposed Project:
40 CFR 50 — National Primary and Secondary Ambient Air Quality Standards
40 CFR 52.21 — Prevention of Significant Deterioration of Air Quality
40 CFR 60 — Standards of Performance for New Stationary Sources
Subpart A — General Provisions

Subpart Db — Standards of Performance for Industrial-Commercial-Institutional Steam Generating
Units
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Subpart llll — Standards of Performance for Stationary Compression Ignition Internal Combustion
Engines

Subpart KKKK — Standards of Performance for Stationary Combustion Turbines
Appendix B — Performance Specifications
Appendix F — Quality Assurance Procedures

40 CFR 63 — National Emission Standards for Hazardous Air Pollutants for Source Categories
Subpart A — General Provisions

Subpart ZZZZ — National Emissions Standards for Hazardous Air Pollutants for Stationary
Reciprocating Internal Combustion Engines

40 CFR 70 & 71 — Operating Permits Program

40 CFR 72 — Permits Regulation

40 CFR 73 — Acid Rain Program Sulfur Dioxide Allowance System

40 CFR 75 — Continuous Emissions Monitoring

40 CFR 80 — Regulation of Fuels and Fuel Additives

40 CFR 89 — Control of Emissions from New and In-Use Non-Road Compression-Ignition Engines
40 CFR 98 — Mandatory Greenhouse Gas Reporting

The applicable requirements of each of these regulations and how the Project will comply with each
applicable requirement are detailed in the Major Source Permit Application included in Appendix B.

6.1.4 Emissions Control Technology Evaluation

RIDEM requires that a new major stationary source apply (BACT) for each pollutant it could have the
potential to emit. BACT is defined as an emissions limitation based on the maximum degree of reduction
for each air pollutant, which the Director, on a case-by-case basis, taking into account energy,
environmental, and economic impacts and other costs, determines is achievable for such stationary source
through the application of production processes or available methods, systems and techniques, including
fuel cleaning, clean fuels, or treatment or innovative fuel combustion techniques for control of such
pollutant.

In no case can the application of BACT result in emissions which would exceed that allowed by any
applicable state or federal air pollution control rule or regulation. If the Director determines that
technological or economic limitations on the application of measurement methodology to a particular
emissions unit would make the imposition of air standards infeasible, a design, equipment, work practice,
operational standard or combination thereof, may be prescribed to satisfy the BACT requirement. Such a
standard, to the degree possible, must set forth the emission reduction achievable by its implementation
and provide for compliance by achieving equivalent results.

The EPA issued the PSD and Title V Greenhouse Gas Tailoring Rule in 2010 to address GHG emissions
from stationary sources under the Clean Air Act permitting program. The rule sets thresholds for GHG
emissions that define when permits under the PSD and Title V Operating Permit programs are required
for new and existing facilities not subject to these program for other pollutants. The rule requires that
sources subject to the PSD permitting program for other pollutants also be subject for their GHG emissions.

A BACT Determination is a top-down process in which all available control technologies for that pollutant
and emission source are identified. Each control technology is then evaluated for its technical feasibility
and those demonstrated to be technically infeasible are eliminated from consideration. The remaining
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control technologies are then ranked in descending order of control effectiveness. The most effective
remaining control technology is deemed to be BACT unless it is demonstrated that technical
considerations, or the associated energy, environmental, or economic impacts justify a conclusion that the
control technology is not available for the source. If the most stringent control technology is eliminated
from consideration, the additional control technologies are similarly evaluated in descending order of
control effectiveness until the most stringent available control technology is identified as the BACT
determination for that pollutant and emission source.

RIDEM requires that a new major stationary source of a nonattainment pollutant meet an emission
limitation that is considered LAER for each nonattainment pollutant for which it is a major source. LAER is
defined as the most stringent limitation which is contained in the implementation plan of any state for such
class or category of stationary source (unless it is demonstrated that such limitations are not achievable),
or the most stringent emission limit which is achieved in practice by such class or category of stationary
source. In no event can the application of LAER permit a proposed new source to emit any pollutant in
excess of the amount allowable under applicable new source performance standards. The LAER
requirement applies to each new emissions unit at which emissions will occur.

Unlike BACT, the LAER requirement does not consider economic, energy, or other environmental factors.
An emissions limit cannot be considered LAER if the cost of maintaining the level of control is so great that
the source could not be built or operated. Thus, for a new source, LAER costs are only considered to the
degree that those costs significantly differ from the typical cost for the rest of the industry. Cost should not
be considered for a LAER determination if sources in the same industry are already using that control
technology.

The Project will implement BACT for each pollutant it has the potential to emit and will implement LAER
for the NOx and VOC emissions from each emission source at the Facility. The BACT/LAER
determinations for the Project are detailed in the Major Source Permit Application included in Appendix B.

6.1.5 Air Quality Impact Assessment

An air quality impact analysis has been completed for the Project to assess the potential off-site impacts
of the emissions from the proposed Facility with respect to the NAAQS and the Prevention of Significant
Deterioration (PSD) Increments. The analysis also included the additional impact analyses required by the
RIDEM major source permitting regulations.

The RIDEM “Rhode Island Air Dispersion Modeling Guidelines for Stationary Sources (March 2013
Revision)” (RIDEM, 2013) outlines the accepted procedures for performing modeling analyses in
conformance with the EPA Guideline on Air Quality Models (40 CFR 51, Appendix W). To ensure that all
modeling analyses subject to the approval of RIDEM are performed in accordance with applicable state
and federal guidance, an applicant must submit a modeling protocol prior to conducting the analysis. The
protocol describes the input parameters, models, and assumptions that will be used in the analysis.

An Air Dispersion Modeling Protocol, was prepared for the Project in accordance with the applicable
RIDEM and EPA regulations and guidance, describing the procedures to be used for the air quality impact
analysis and addresses the pertinent checklist criteria of Appendix B of RIDEM’s Air Dispersion Modeling
Guidelines. The Air Dispersion Modeling Protocol was submitted to RIDEM on April 20, 2015. RIDEM
issued a conditional approval of the Air Dispersion Modeling Protocol on July 27, 2015.

An Air Dispersion Modeling Report for the Project will be submitted to RIDEM for approval. The Report
will detail the impact analyses conducted, including all of the modeling inputs and assumptions, and
includes copies of all modeling output files.

The Modeling Report will also include the following:
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¢ |sopleths and the location and magnitude of the maximum predicted impacts for each modeled
pollutant and averaging time

e A table comparing the maximum predicted impact for each air toxic contaminant for each
averaging time with the corresponding AALs and CAALs

¢ A table showing the maximum predicted criteria pollutant impacts with the corresponding SIL for
each pollutant and averaging period

e A table comparing the maximum predicted criteria pollutant impacts with the corresponding
available PSD increment for each pollutant and averaging period

e A table showing modeled impacts, background levels, total impact levels, and the NAAQS for
each pollutant and averaging period

e The results of all additional impact analyses completed for the Project

A Health Risk Assessment Protocol was prepared for the Project in accordance with the Guidelines for
Assessing Health Risks from Proposed Air Pollution Sources. The Health Risk Assessment Protocol was
submitted to RIDEM on June 26, 2015. RIDEM issued a preliminary comment letter on the Health Risk
Assessment Protocol on August 11, 2015.

A Health Risk Assessment Report for the Project will be submitted to RIDEM for approval. The Health Risk
Assessment Report will detail the health risk assessment conducted, including all of the modeling inputs
and assumptions, and includes copies of all modeling output files.

The Health Risk Assessment Report will also include the following:

e A description of the health risk assessment methodology used, including all modeling inputs,
assumptions, and risk assessment health risk values used.

e Tables summarizing all assessment results and comparisons of all results with the applicable
AALs, CAALs, and other health risk standards.

e Figures showing maps with isopleths of the predicted ambient air impacts from the Facility and
the highest modeled concentration for the five years modeled at each receptor for the 1-hour,
24-hour, and annual averaging periods. Each isopleth figure identifies the sensitive receptors
located within the Project impact area.

e Electronic versions and printouts of all AERMOD input and output files and all risk
characterization output files.

The results to be presented in the Air Dispersion Modeling Report will demonstrate that the emissions from
the Facility, when combined with existing ambient air background concentrations and the ambient air
impacts from nearby interacting emission sources, will not cause or contribute to an exceedance of any
NAAQS or AAL at or beyond its property line. The results to be presented in the Health Risk Assessment
Report will demonstrate that the emissions from the Facility meet all of the applicable health risk based
acceptance criteria of RIDEM’s guidelines. The results of the air quality impact analysis to be conducted
for the Project will demonstrate that air quality in the area surrounding the Facility will be maintained at
levels deemed by the EPA and RIDEM to be protective of human health and the public welfare, including
the most sensitive of the population, with a margin of safety.

6.2 Water

The proposed Project site is located within the Clear River watershed (HUC 12), which is part of the larger
Lower Blackstone River basin (HUC 10). The majority of the surface water within the Clear River watershed
drains into the Clear River, which flows generally west to east through Burrillville and eventually discharges
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into the Blackstone River (Town of Burrillville, 2011). The Clear River falls into Class-A, Class-B, and Class-C
for inland surface waters along different sections of the river.

A modern energy efficient gas fired combined cycle electric generating facility is not the classical power plant
of the past; the overall efficiency of the generation processes has significantly increased over recent years and
as a result the amount of fuel used and the air emissions and wastewater produced have been significantly
reduced over older generation technologies.

The Upper Branch River Groundwater Reservoir is located within the Town of Burrillville and the groundwater
within the town is classified principally as either Class GAA or Class GA groundwater resources. The entire
Project area falls into Class GA groundwater resource.

6.2.1 Ground Water
6.2.1.1 Existing Conditions

The Town of Burrillville is entirely dependent upon groundwater for its drinking water resources. The
Project site is located entirely atop a Class GA groundwater area, meaning the underlying groundwater
is known or presumed to be suitable for drinking water use with no treatment (RIDEM, 2010). The
principal groundwater reservoir in the Project area is the Upper Branch River Groundwater Reservoir,
located approximately 1.5 miles to the east/southeast of the property. No community or other wellhead
protection areas are located near the Site. Refer to Figure 6.2-1 for the locations of community or other
wellhead protection areas and mapped groundwater reservoirs relative to the Site. Groundwater may
be shallow on the property based on the presence of the wetland areas and the tributaries to Dry Arm
Brook.

Within the bounds of the proposed Project area, there are no mapped groundwater reservoirs, or sole
source aquifers. Potable water is provided to residences near to the Project site through the use of
private water supply wells, typically located proximal to each residence. Glacial till and/or bedrock are
the principal sources of groundwater to these wells. The median yield of a typical bedrock well in New
Hampshire, for example, is 6.5 gallons per minute (gpm) in a similar bedrock setting to the Project site
(NHDES, 2010).
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6.2.1.2 Potential Impacts to Ground Water

During construction, dewatering may be necessary to control surface or subsurface water to allow the
necessary construction activities to be performed. Dewatering will be performed using standard
construction practices, including the installation of temporary sumps and/or gravel backfill to allow for
the operation of dewatering pumps and to allow dewatering to the target depth or elevation. Pump
intakes will be positioned and screened to minimize the intake of sediment. Sediment content of
pumped water will also be controlled using typical construction techniques, such as portable sediment
tanks/basins or sediment filter bags. All equipment used during the dewatering process will be
removed from the site as soon as possible after the construction activities have been completed.

Sediment collected within any of the sediment control devices (e.g., portable sediment tank, filter bags)
will be utilized at the construction location, to the extent possible, at an acceptable distance from any
wetlands or waterbodies. Any excess soil or sediment will be managed off-site in a state-approved
solid waste disposal facility, in accordance with a Project-specific Soil Management Plan.

If any contaminated groundwater is encountered in any of the construction areas potentially requiring
dewatering, the appropriate state and/or local permits or approvals will be obtained to address
discharge or off-site management of the pumped water.

6.2.2 Surface Water
6.2.2.1 Existing Conditions

The primary surface hydrologic feature, Iron Mine Brook, is located east of the CREC site. Iron Mine
Brook is a perennial stream that flows in a northeasterly direction through the southern portion of
Wetland 1. Iron Mine Brook is a lower perennial stream (R2) with a sandy bottom. Iron Mine Brook
flows beneath Wallum Lake Road to the east of the proposed CREC via culvert and eventually
discharges to the Clear River. Iron Mine Brook is a RIDEM Category 3 river, meaning that there is
insufficient or no data to identify its designated uses, and is classified as a Class-B waterbody. A
Class-B waterbody can be considered for bathing, fish and wildlife habitat, recreational use,
agricultural use, industrial supply and other legitimate uses, including navigation. Iron Mine Brook is
approximately 10 to 12 feet wide; it therefore has an associated 200-foot Riverbank Wetland per the
RIDEM Wetland Regulations.

Two unnamed intermittent streams are present in the eastern Project area. Both of these streams
originate north of the Project area, and flow under Algonquin Lane via culverts. The two streams meet
in the northeastern portion of Wetland 1 and flow south, passing through a metal pipe culvert under
the woods road, until ultimately reaching Iron Mine Brook. These streams average less than 10 feet
wide in their reach through the proposed Project site; they therefore have an associated 100-foot
Riverbank Wetland per the RIDEM Wetland Regulations.

The primary surface hydrologic feature in the western portion of the proposed Project area is an
unnamed perennial tributary to Dry Arm Brook, which flows through the western branch of Wetland 2
in a generally northeasterly direction. This perennial stream is designated as a Class-B waterbody. In
its reach through the proposed Project site, this stream is a lower perennial stream with a sandy and
muddy bottom (R2). Where it passes through the proposed Project area, this stream averages less
than 10 feet wide; it therefore has an associated 100-foot Riverbank Wetland per the RIDEM Wetland
Regulations.

Two unnamed intermittent streams are located in the western portion of the proposed Project site,
which discharge into the unnamed perennial tributary to Dry Arm Brook. A fifth unnamed intermitted
stream is located in the central Project area and flows through a forested wetland. Each of these
streams average less than 10 feet wide in their reach through the proposed Project site; they therefore
have an associated 100-foot Riverbank Wetland per the RIDEM Wetland Regulations.
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ESS conducted a field evaluation of each of the streams where they cross the site to evaluate existing
conditions on July 23, 2015. The evaluation included assessment of the following stream features:

¢ Riparian habitat

e Bottom substrate/sedimentation
e Detritus and woody debris

o Water flow

e Macroinvertebrate community

o Fish community

e Other observed wildlife species

The two intermittent streams on site were confirmed to not be flowing on July 23, 2015. This was not
unexpected given their known status as intermittent streams and the extended dry period that had
proceeded the day of survey. The portion of Dry Arm Brook that crosses the site was also found to be
dry on the day of survey. Wetted conditions within the stream channel did occur as the stream channel
approached Wetland 2; however, flowing water was not observed. As a result of these non-flowing
conditions, fish and aquatic macroinvertebrates were not assessed as part of the assessment. The
channels of all three of these non-flowing channels were small with no evidence of pooled water.

Wetted leaves and muck were present in the Dry Arm Brook channel, and the wetted areas widened
and deepened as the stream approached Wetland 2 where dense understory vegetation characterized
the riparian stream bank. Canopy cover along the stream corridor was estimated to be 90%. No direct
observations of wildlife were made within the stream channel; however, deer tracks were observed in
the wet muck and scat was evident in and around the stream channel itself.

Iron Mine Brook was flowing on the day of survey. The stream channel itself was averaged 18 inches
across and approximately 2.5 inches deep. Pools within the stream offered the most potential refuge
for fish species with average pool depths of about 4 inches. The stream would be classified as having
suitable to good fish habitat value based on the dominance of coarse substrates, boulders, undercut
banks, and abundant large woody debris within the channel. Although leaf litter and muck was
observed to collect within small backwater areas and the deeper pools, the stream did have numerous
shallow riffles and runs to provide potentially suitable and well oxygenated benthic macroinvertebrate
habitat. Riparian vegetation along Iron Mine Brook was predominantly mature forest with a less dense
understory. Canopy cover was approximately 95%.

The fish in Iron Mine Brook were assessed using a backpack unit electro-fisher and the fishing effort
covered a brook length of approximately 100 meters from just south of Wallum Lake Road to where
the brook was found to grow too shallow to be expected to support a fish population. A sustained
electro-fishing pass through the deeper portions of Iron Mine Brook yielded no fish. No fish were
observed either; however, the electro-fishing effort did yield five common crayfish (Cambarus bartonii
bartonii) and two green frogs (Rana clamitans melanota).

Benthic macroinverterbrates were sampled in a manner consistent with the state-wide biomonitoring
program established for Rhode Island. Three benthic samples from Iron Mine Brook were collected
using a D-framed net with a 500 um mesh by agitating bottom substrate in front of the net for a
consistent 30-second period for each sample. Samples were processed by ESS taxonomists to reveal
a relatively diverse and healthy macroinvertebrate community. Table 6.2-1 lists the abundance of each
taxa encountered on the day of survey.
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The results of the benthic macroinvertebrate community analysis indicate that the community is typical
of that expected in a warm-water forested stream system.

Invenergy Stream Assessment: Macroinvertebrate Taxonomic Data

Table 6.2-1

Station ID
Taxa Group Final Identification Life Stage Trib1/1 Trib1/2 Trib1/3
Coleoptera Oulimnius Adult 32
Oulimnius Larva 96
Collembola Sminthuridae Unidentified 32
Crustacea Caecidotea communis Unidentified 32
Harpacticoida Unidentified 64 32
Diptera Chironomini Larva 32 64
Corynoneura Larva 32 96
Cricotopus Larva 32 224
Hemerodromia Larva 32
Labrundinia pilosella Larva 96 64
Micropsectra Larva 96 416 128
Microtendipes Larva 64
Nilotanypus Larva 32
Orthocladius Larva 32 416
Parametriocnemus Larva 192 256 64
Rheotanytarsus Larva 64
Stenochironomus Larva 64
Tanytarsus Larva 320 1472 1312
Thienemanniella xena Larva 64
Thienemannimyia group Larva 288 224 192
Ephemeroptera Paraleptophlebia Larva 736 608
Megaloptera Nigronia Larva 32
Odonata Boyeria Larva 32 32
Calopteryx Larva 32
Cordulegaster Larva 160
Oligochaeta Lumbriculidae Unidentified 256 32 32
Naididae Unidentified 32
Pristina rupestris Unidentified 288 32 96
Tubificidae Unidentified 32 32
Plecoptera Capniidae Larva 96 160
Leuctra Larva 608 352 544
Paracapnia Larva 32
Perlodidae Larva 32
Trichoptera Hydropsychidae Larva 192
Lepidostoma Larva 32 32
Polycentropus Larva 32 128 32
Rhyacophila Larva 64
Total 3104 4288 4064
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6.2.2.2 Potential Impacts to Surface Water

The access road to the facility will cross an unnamed intermittent stream in the eastern portion of the
proposed Project area. This crossing will likely require installation of a new, larger culvert capable to
support the improved roadway.

The proposed new overhead transmission line will cross the unnamed perennial tributary to Dry Arm
Brook and one or both of the unnamed intermittent tributaries to the perennial stream. Construction of
an access road along the proposed overhead transmission line will require the installation of new
culverts in each of the stream crossings. The removal of trees along the banks of the streams will
increase light penetration to the streams, and hence will increase the water temperature in this reach.
This may result in negative impacts to fish, amphibians, and other aquatic organisms that inhabit these
streams.

6.2.3 Water Use & Wastewater Discharge

A modern energy efficient gas fired combined cycle electric generating facility is not the classical power
plant of the past; the overall efficiency of the generation processes has significantly increased over recent
years and as a result the amount of fuel used, air emissions and wastewater produced have been
significantly reduced over older generation technologies.

Modern combined cycle electric generating facilities in New England are primarily fueled by natural gas
and at times in the winter when natural gas supplies are under severe stress some electric generation
plants are required by the electric grid operator (ISO-NE) to fire distillate oil to conserve the natural gas
supplies for home heating and commercial use.

In a combined cycle power plant the majority of the electricity (approximately two-thirds) is generated
separately by gas fired combustion turbine(s), each of which is tied to an electrical generator that is also
connected to the steam turbine. Waste exhaust heat from the combustion turbine is recovered and used
to generate steam in a “Heat Recovery Steam Generator’ (HRSG) that uses the waste heat to generate
high pressure steam used to spin a more conventional steam turbine which is tied the common electrical
generator. The two types of turbines involved (gas and steam turbines) is where the term “combined cycle”
is derived.

After passing through the steam turbine, the exhaust steam, now devoid of its useful energy, must be
condensed back into water in a steam condenser which is then reused in the cycle and pumped back to
the HRSG. To condense the steam, the Project features a dry cooling system, which is similar to the
cooling provided by a typical automobile radiator, which cools by the use of ambient air supplied by fans.

The use of a dry cooling system by the Project reduces by approximately 90% the amount of water that
would have otherwise been required if a more conventional wet cooling tower had been selected. The use
of a dry cooling system also considerably reduces the amount of waste water that will be generated by the
Project, eliminating cooling tower blowdown required to control the cooling water chemistry in a
conventional wet cooling tower system.

As a result of the Project’s overall configuration as a modern energy efficient combined cycle generating
plant using a dry cooling system, the water use and associated wastewater generated by the Project have
been significantly reduced from other more conventional approaches used in other older power plant
designs.

The water use of the Project will vary with the level of generation output and will vary seasonally to meet
the needs of specific processes within the facility. For this Project the major water uses are: high purity
water for steam cycle makeup (required throughout the year), water for makeup to the evaporative coolers
that cool the combustion turbine inlet air (increases overall efficiency and output - required only in the
summer), and high purity water for injection into the combustion turbine combustors to control emissions
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(only needed when firing distillate oil which will only occur if needed in the dead of winter). It is important
to note that water used as makeup to the evaporative coolers, when in use in the summer, and water
injected into the combustion turbines when required to fire oil in the dead of winter are consumptive water
uses, the water is evaporated into the combustion turbine exhaust and does not result in an associated
wastewater flow.

Other than the three specific water uses identified above, the balance of water use within the facility for
normal operation is for miscellaneous low volume uses such as general housekeeping and sanitary use
by the operating staff of the plant and at times for maintenance of the facility. A separate storage tank for
potable drinking water will be used.The source of this water will be by truck from a potable source.

6.2.3.1 Water Sources

The CREC is expected to operate at a high capacity factor given the overall efficiency of the facility
when compared to older generating facilities in New England. The water supply to the Project must be
from a reliable source that can meet the water quality and volume requirements.

The Project is planning to secure its water supply from the Pascoag Utility District (PUD) by making
use of water from an existing groundwater well that had historically became contaminated from on off-
site source and was shut down by a court order, as a result is no longer available as a potable water
source for the community.

Water from the PUD’s well will be treated at the wellhead by an activated carbon treatment process
(similar to carbon treatment on home faucets for taste improvement) to remove the existing
contamination to levels that will meet the needs of the Project. Over time, by pumping and treating the
groundwater supplied from PUD’s well, the existing contamination will be reduced within or removed
from the aquifer and the well could be restored for potential future use by the community. It is not
known how long this process could take to restore the groundwater quality but it is estimated that it
could take 20 to 30 years or more.

Water supplied by the activated carbon treatment system will be pumped to the Project site where it
will be stored in a raw water tank. The raw water tank will be used to supply the Project’s fire protection
needs and will be a source of water for the demineralized water treatment system. The demineralized
water treatment system is an on-site advanced water treatment system designed to produce high
purity water suitable for use within the Project’s generation steam cycle processes (identified above).
The advanced water treatment processes will include reverse osmosis and electro-deionization (EDI)
systems. These advanced water treatment processes were selected because they produce high purity
water by use of electrical energy as opposed to the chemical based processes (ion exchange) used
in many older generating facilities.

Reverse Osmosis and EDI are separation technologies that separate the supplied water (raw water)
into two streams; a high purity water containing no dissolved minerals and a waste water stream
containing all of the minerals that were in the raw water supplied to the treatment system. As a result
wastewater from the reverse osmosis and EDI processes will separate and concentrate only those
minerals originally in the raw water supplied to the system. Given that the PUD water that will be
supplied to the Project has essentially no dissolved metals the wastewaters from the reverse osmosis
and EDI processes will only contain those minerals normally found in groundwater in the region
(sodium chloride, calcium bicarbonate, magnesium bicarbonate for example).

The majority of wastewater generated by the Project’s processes will be from four primary sources;
wastewater from the high purity water treatment processes (reverse osmosis and EDI systems),
blowdown from the steam generator (HRSG) needed to control chemistry in the stream generator,
blowdown from the evaporative coolers used to control chemistry (summer use only) and sanitary
wastewater from the operating staff. The balance of wastewater generated within the facility will be
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the customary house cleaning required for any industrial complex. There are other sources of
wastewater that will be generated infrequently that are related to maintenance of the facility but these
will be temporary in nature and in many cases will be disposed of off-site by licensed facilities
contracted to dispose of these materials.

Steam Electric Power Generating Point Source Category - Categorical Effluent Standards

Approximately 52% of the water withdrawn from the PUD groundwater supplied to the Project will be
returned to the Clear River through the Burrillville WWTF.

The U.S. Environmental Protection Agency (USEPA) developed and promulgated on November 19, 1982
under 40 CFR Part 423 - effluent limits applicable to the Steam Electric Power Generating Point Source
Category. The Categorical Effluent Standards issued in 1982 were described as applicable to “discharges
resulting from the operation of a generating unit by an establishment primarily engaged in the generation
of electricity for distribution and sale, which results primarily from a process utilizing fossil-type fuel (coal,
oil, or gas) or nuclear fuel in conjunction with a thermal cycle employing the steam water system as the
thermodynamic medium.”

The USEPA, on June 7, 2013, proposed revisions to the regulation issued in 1982 aimed at strengthening
the controls from certain steam electric power plants by revising these technology-based effluent
limitations guidelines and standards for the steam electric generating point source category. The United
States EPA finalized this revision to 40 CFR Part 423 on September 30, 2015.

The revised Categorical Effluent Standards are applicable to a wide range of technologies used in the
electric generating sector from coal, oil, and nuclear facilities of all sizes and configurations. These
Categorical Effluent Standards also apply to modern gas fired combined cycle generating facilities
because combined cycle generating facilities employ as part of the overall facility design “a thermal cycle
employing the steam water system”.

In developing the Categorical Effluent Standards, the USEPA had to consider a wide range of generating
technologies employing many different materials of construction of the steam water systems. Conventional
steam boiler cycles built in the 1950s, 1960s and 1970s are still in operation in many areas of the country
and as such the wastewaters from these facilities reflect the materials of construction that included
significant use of copper alloys both in the boiler systems and often in the steam condensers of these
facilities. As a result, significant focus was placed on effluents from these facilities for a range of heavy
metals, especially copper, and the USEPA has included a specific limit on copper in the discharges from
steam electric generating facilities.

Many of the USEPA proposed Categorical Effluent Standards are also focused on coal-based power plants
and coal gasification technologies that have the wide range of wastewaters associated with coal ash and
coal based power plant emission control systems, which are not applicable to gas fired combined cycle
power plants.

In developing the revised regulations, the USEPA specifically focused on the Categorical Effluent
Standards applicable to new Steam Electric Power Generating facilities discharging to Publically Owned
Treatment Works (POTWSs).

In developing the new standards, the USEPA defined Low Volume Waste Sources as “wastewater from
all sources including but not limited to ion exchange water treatment systems, water treatment evaporator
blowdown, laboratory and sampling streams, boiler blowdown, floor drains, cooling tower basin cleaning
wastes, and recirculating house services water systems. Sanitary and air conditioning wastes and carbon
capture wastewaters are not included.”

As a result, wastewaters generated by most modern combined cycle generating facilities fit the definition
of Low Volume Wastewaters under the revised USEPA Steam Electric Point Source Category.
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The CREC has reviewed the recently revised categorical pretreatment standards. The attached Table 6.2-
2 provides information on the PUD source water and provides projections for the two primary sources of
wastewater from the Project. Table 6.2-2 provides the projected wastewater compositions expected for
process wastewaters and for sanitary wastewaters. Table 6.2-2 also identifies the recently promulgated
effluent pretreatment discharge standards.
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Summary of Well Water and Wastewater Discharge Parameters for Clear River Energy Center

PUD Well | Projected CREC Przj::(t:ed Categorical Pretreatment
Parameters Units Water .Wastewater Sanitary Sta‘ndards Applicable to
Supply Discharge (Max) Drain (Avg) Discharges to POTWs
Flow Rate gpm 700 140 1
Ammonia - N (NH4) mg/L 0.1 0.4 12 <30
Arsenic mg/L | <0.001 <0.001 ND*
Benzene (Note 2) mg/L 0.015 0.07 ND*
Bicarbonate (HCO3) mg/L 20 362 NOT REGULATED
Biochemical Oxygen Demand | mg/L - - 220 <300
Calcium (Ca) mg/L 10 35 NOT REGULATED
Carbon Dioxide (CO3y) mg/L 96 74 NOT REGULATED
Carbonate (CO3) mg/L 0.0003 0.15 NOT REGULATED
Chemical Oxidation Demand | mg/L - - 500 NOT REGULATED
Chloride (Cl) mg/L 116 416 50 NOT REGULATED
Chloroform mg/L | 0.0008 0.004 ND*
Copper mg/L <0.1 <0.1 1.0
Fluoride (F) mg/L 0.06 0.21 NOT REGULATED
Iron mg/L <0.1 <0.1 NOT REGULATED
Lead mg/L | <0.001 <0.001 ND*
Magnesium (Mg) mg/L 1 5 NOT REGULATED
Manganese (Mn) mg/L 0.01 0.04 NOT REGULATED
MTBE (Note 2) mg/L 0.055 0.20
Nitrogen mg/L - - 20 NOT REGULATED
Nitrate (NO3) mg/L 2 5 NOT REGULATED
Nitrite mg/L <0.05 <0.05 NOT REGULATED
pH S.U. 5.6 7.7 55-95 6.0-9.0
Phosphorous mg/L - - 4 NOT REGULATED
Potassium (K) mg/L 2 8 NOT REGULATED
Silica (Si02) mg/L 15 54 NOT REGULATED
Sodium (Na) mg/L 73 370 NOT REGULATED
Sulfate (SO4) mg/L 10 36 30 NOT REGULATED
TBA (Note 3) mg/L 0.012 0.06
TDS mg/L 249 1293 500 NOT REGULATED
deg.
Temperature F 60 140 70 <150
Total Suspended Solids mg/L <5 <5 220 NOT REGULATED
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As shown on Table 6.2-2, the wastewater discharged from the Project will meet the pretreatment standards
applicable to discharges to POTWSs without any additional treatment.

All discharges from the facility will meet all applicable pretreatment discharge standards and any additional

standards imposed by the Commission and/or RIDEM. The Project will work with the Commission and its
representatives to implement a sampling program required to demonstrate and affirm that the wastewater
composition being discharged to the Burrillvile Wastewater Treatment facility fully complies with all
applicable discharge standards and that wastewaters from the CREC do not impact operations at the
Wastewater Treatment Facility.

Water Balance and Seasonal Use

Appendix C includes the three water balances developed for the Project. The water balances cover the
full range of ambient operating conditions expected throughout a typical year. Each of these water
balances reflects the Project operating under a full load condition (maximum output) so the water flows
are the maximum expected for each operating case. Water balance VMB-01 depicts water flows for the
average annual operating condition (average annual air temperature). Water balance VMB-04 depicts a
winter condition if the Project were requested by the electric grid ISO-NE to fire distillate oil on one
combustion turbine. Water balance VMB-03 depicts a typical summer condition when firing natural gas
and with the evaporative coolers in operation cooling the inlet air to the combustion turbines. These three
water balances identify all of the major operational water uses and associated wastewater sources
throughout the year with each flow reported in gallons per minute.

Table 6.2-3 then identifies the daily water use, daily wastewater generated, and daily consumptive or
evaporative losses by the Project at its maximum generation output for each of these three operating
conditions.

Table 6.2-3
Daily Water Use, Wastewater Generated and Evaporative Water Use
. Wastewater Consumptive Evaporative
Operating Season and Fuel Water Use P P
Generated Loss
~ Summer 224,640 gpd 89,280 gpd 135,360 gpd
Firing Natural Gas
Annual Average 102,240 gpd 69,120 gpd 33,120 gpd
Firing Natural Gas
Winter
924,489 gpd 200,160 gpd 724,329 gpd
One CT Firing Gas other CT Firing Oil &p &p &p

gpd - gallons per day

Gas versus Distillate Oil Firing

Table 6.2-3 provides the expected seasonal daily wastewater flows from the Project that will either need
to be discharged to the Town of Burrillville’s sanitary sewer system for treatment.

The Project’s normal (annual average) daily discharge flow while firing natural gas is expected to be 69,120
gpd, with a summer time high discharge rate of 89,280 gpd. These wastewater flows are representative of
the vast majority of operating hours for the Project.

These wastewater flows would only be exceeded during the most severe winter conditions when natural
gas supplies may be under stress and electric generation plants are required by the electric grid operator
(ISO-NE) to fire distillate oil to conserve the natural gas supplies for home heating and commercial use.
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Only under these conditions, the Project will be required to fire distillate oil, requiring an increase in water
use and a commensurate increase in wastewater flow to approximately 200,000 gpd. Distillate oil is
considerably more expensive than natural gas, and the Project’s air permit will restrict the total number of
days that distillate oil can be fired to limit air emissions, which are higher during oil firing.

The natural gas supply to New England is delivered via pipeline from outside of the region. Historically,
expansion of the natural gas supply into the region was not pursued because natural gas was more
expensive than distillate oil. With the major expansion in natural gas supply in the U.S., there has been a
significant reduction in the price of natural gas, and as a result, many major gas pipeline companies are
pursuing projects to expand their delivery capacity into the region. As a result, once these natural gas
pipeline expansions are complete, the pressures on the regional natural gas distribution system that
historically have forced the use of distillate ail firing will be lessened.

To put the above in perspective, over the last five years with the current limited pipeline capacity into the
region, there has been an average of only five days per year when gas fired electric generation was asked
to switch to distillate oil. Five days per year means, if the Project had existed for the last five years, that
the Project would have fired natural gas 98.6% of the time, and as a result, the Project’s daily water use
and wastewater discharge would have been in the range of 102,240 gpd and 69,000 gpd respectively
98.6% of the year. Projecting forward with the natural gas pipeline expansions underway, the total annual
days of Project oil firing should lessen with the increasing supplies of natural gas helping to reduce winter
shortage of this critical fuel to the region.

6.2.4 Water Supply — Impacts of Withdrawals on Clear River

Water supplied to the CREC will be provided exclusively from PUD’s well #3A which is presently not used
as a potable water source because of past contamination (historic gasoline spills) of the aquifer in the area
of PUD’s well. As a result of the groundwater contamination impacting its largest well, PUD presently
receives approximately 88% of its water supply from the Harrisville Fire District with the balance of its
supply coming from one existing PUD ground water well (well #5) that was not affected by the groundwater
contamination.

Both PUD and the Harrisville Fire District rely exclusively on groundwater wells as the entire water supply
source to meet the needs of their current customers. All PUD and Harrisville Fire District customers also
either discharge their sanitary wastewaters to the Burrillvile sewer system or to on-site septic
tanks/leaching fields. As a result, the majority of the groundwater pumped by PUD and the Harrisville Fire
District is returned to the Clear River either as a discharge to groundwater (in the case of on-site septic
tanks/leach fields) or to the Burrillvile WWTF which discharges to the Clear River.

Although neither PUD nor the Harrisville Fire District has a surface water intake on the Clear River, the
Clear River groundwater reservoir and the river are hydraulically connected. As a result, water supplied to
the Project from PUD’s well #3A should be considered to decrease the water flow available in the Clear
River and for the purposes of this analysis it will be assumed that there is a one for one reduction in the
Clear River flow based on water supplied to the Project from PUD’s well #3A.

To assess the potential impact of the CREC’s water use on the Clear River, the Project referred to the
Rhode Island Streamflow Depletion Methodology (SDM) published by the Rhode Island Department of
Environmental Management - Office of Water Resources dated May 13, 2010. Included in that
methodology, the Monthly Allowable Streamflow Depletion criteria identified which is the percent reduction
of the 7Q10 flow of a watershed based on its classification. The Clear River is classified as a Class 3
watershed according to RIDEM’s classification system used in the SDM.

According to the SDM, ‘the Rhode Island SDM establishes the volume of water that can be
extracted from a stream (whether as direct stream withdrawals or indirect groundwater
withdrawals) while still leaving sufficient flow to maintain habitat conditions essential to a healthy
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aquatic ecosystem. The methodology maintains natural variations of streamflow and considers
ecological sensitivity of each resource. It also incorporates the concept of balancing human and
ecological needs for water by differentiating the degree of allowable depletions according to water
shed characteristics and current human influences. This methodology will help quantity the
amount of water that may be available for human uses by defining the degree to which streamflow
may be altered and continue to sustain environmental resources”

As noted in the SDM, the methodology allows for a simple calculation of allowable streamflow depletion
by considering:

Existing withdrawals and returns

Locations of these withdrawals and returns within the watershed
Time of year

Watershed characteristics

Natural low-flow conditions of the stream/river

Table IV-3 of the SDM provides the results of an SDM analysis completed by RIDEM for selected locations
in northern Rhode Island, including the Clear River, which relied on specific USGS reports. The RIDEM
SDM analysis identifies the Natural 7Q10 for the Clear River as 5.1 MGD and the Allowable Depletion for
the Clear River as 1.5 MGD (30% of the Natural 7Q10; allowable summer depletion). The 1.5 MGD
allowable depletion would need to cover all groundwater uses impacting the flow of the Clear River
including pumping by PUD, the Harrisville Fire District, other residences using private wells and the water
supply required by the Project to meet its summer water use requirements.

A State of Rhode Island Water Resources Board report “Statewide Supplemental Water Supply Feasibility
Assessment Phase Il Executive Summary in August 2008 provides water needs projections out to the year
2025 for each community in Rhode Island, assuming continued population growth for each community,
and for the eventual build-out for each water supply system.

Table 6.2-4
Average and Maximum Daily Demands (MGD)
2005 2025 Build-Out

Average Maximum | Average Maximum | Average | Maximum

Water Supplier Daily Daily Daily Daily Daily Daily
Demand Demand Demand Demand Demand | Demand

Harrisville Fire District 0.24 0.40 0.28 0.59 0.75 0.43

Pascoag Utility District 0.32 0.45 0.41 0.57 0.74 1.05

Total 0.56 0.85 0.69 1.16 1.49 1.48

Table 6.2-4 above identifies the combined average daily water demand for both PUD and the Harrisville
Fire District as 0.56 MGD in 2005 and that water demand is essentially the same today. Table 6.2-4 above
also makes projections of the average daily combined water demand of PUD and the Harrisville Fire
District in 2025 (0.69 MGD) and at ultimate “Build-Out” (1.49 MGD). The projection of an increase in the
average daily demand in 2025 and in the future for the combined water demands of PUD and the Harrisville
Fire District is based on an assumption of an increase in population in these communities through 2025
and beyond.

In April 2013 the Rhode Island Statewide Planning Program published Technical Paper 162 “Rhode Island
Population Projections for 2010-2040”.The preface for this report advises that “Population projections
assist planners with assessing future built environment and natural resource needs, including
transportation options, housing and sufficient water supply”. Statewide Planning Program report provides
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a specific population projection for each of the communities in Rhode Island. Table 6.2-5 summarizes the
population projections for Burrillvile between 2015 and 2040. As shown on Table 6.2-5, the Statewide
Planning Program predicts the Town of Burrillville’s population to decline by 2040 by 0.6% overall and to
remain relatively flat for the next 25 years. As a result, neither PUD nor the Harrisville Fire District will see
an increase in their combined water demand over the next 25 years unless these water suppliers were to
have a major expansion of their current service areas. In fact, it is likely that these water suppliers may
experience a decrease in water use based on population declines and/or increased water conservation
efforts.

Table 6.2-5

Population Projections

City/Town | Count Projection
2010 2015 2020 2025 2030 2035 2040
Burrillville | 15,955 | 15,757 15,713 15,813 15,860 | 15,818 | 15,675

The Project is aware that both PUD and the Harrisville Fire District have applications for new wells currently
under review by RIDEM. PUD is seeking to install a new well along the Clear River (far from its presently
contaminated well #3A) to supply water to meet its customer’s needs and to allow it to come off the
Harrisville Fire District water supply. The Harrisville Fire District also has an application for new well
construction filed with RIDEM. It is believed that these applications are to develop new wells to increase
the overall reliability of its water supply and to provide operational flexibility as opposed to supporting an
increase in the number of customers supplied.

Although both PUD and the Harrisville Fire District have applications for new wells, plans to build these
wells will not result in an increase in the water demand on the regional aquifer beyond that currently existing
in the community. Based on the population projections made by the State of Rhode Island Planning
Program it does not appear there will be an increase in water demand by either PUD nor for the Harrisville
Fire District for the next 25 years and possibly further into the future.

The USGS completed a report “Estimated Water Use and Availability in the Lower Blackstone River Basin,
Northern Rhode Island, and South-Central Massachusetts, 1995-99 (Water Resources Investigations
Report 03-4190). This report was completed in cooperation with the Rhode Island Water Resources Board
and made available in 2003. On page 19 of this report, the USGS identifies water withdrawals for Lower
Blackstone River basin and for each sub-basin including the Clear River. Table 5 of that report provides a
breakdown of water withdrawals by both public supply withdrawals and self-supply withdrawals (residential
and commercial use on dedicated wells). It concludes the total withdrawals in the Town of Burrillville (public
and self-supply withdrawals) and elsewhere in Rhode Island (Glocester; self-supply withdrawals) and
Massachusetts (Douglas and Uxbridge; self-supply withdrawals) that impact the Clear River sub-basin are
1.093 MGD, which includes both the PUD and Harrisville Fire District withdrawals.

From the above reports, the USGS concluded that the total water withdrawals from the Clear River sub-
basin is approximately 1.1 MGD (1.093 MGD) and RIDEM identifies from its SDM analysis that the total
available water supply available from the Clear River sub-basin during the summer months (30% of the
Natural 7Q10) is approximately 1.5 MGD. Based on this information, there is approximately 0.4 MGD of
water capacity available in the summer from the Clear River sub-basin to support future needs. The 0.4
MGD capacity is the minimum with considerably more water being available at all other times of the year.

The Project’s daily average water demand in the summer months (June to Sept) is projected to be 224,460
gallons per day or 0.22 MGD which if supplied from PUD’s well #3A would leave approximately 0.4 MGD
—0.22 MGD = 0.18 MGD to cover growth in water supply of the community in the future.
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The RIDEM SDM also includes guidance on the monthly allowable streamflow depletion as a percent of
the 7Q10 for each watershed for the time period of January/February which coincides with the months the
Project may be required to fire distillate oil should that be required in any winter season. For the
January/February months, the RIDEM SDM methodology identifies (see Table 6.2-6 below) of the SDM
document an Allowable Streamflow Depletion for Watershed Classification 3 of 180% of the 7Q10 given
the higher flows available in the winter season.

Given that RIDEM has determined that the Natural 7Q10 flow for the Clear River is 5.1 MGD and using
the allowed January/February streamflow depletion of 180% of the 7Q10 finds that the January/February
total allowable water withdrawal could be as high as 1.8 X 5.1 MD = 9.2 MGD.

Although the Project expects to be fired almost exclusively on natural gas, for those days when the Project
is required to fire distillate oil, the Project’'s water demand will be approximately 0.9 MGD for each oil-fired
day. In contrast, the water withdrawals to support the community are essentially the same in the winter as
that in the summer, and from the above reports, will remain at approximately 1.1 MGD. Thus, the Project’s
need for an increased water supply in the winter (January/February) season could be readily sustained
from PUD’s well #3A and from the Clear River sub-basin within the SDM criteria.

Based on the above conservative analysis the Project believes that the Clear River and the regional aquifer
can support the water supply needs of the Project throughout the year. Even with the construction and
operation of the Project there appears to be sufficient water availability to meet both the needs of the
community and the Project.

Table 6.2-6

Monthly Allowable Streamflow Depletion as a Percent of 7Q10 for each Watershed Classification

Month Bioperiod Hydroperiod Class1l | Class2 | Class3 | Class4 | Class5
October Sffn‘fig'rgifn Medium - Low 20% 40% 60% 80% 100%
';z‘c’gnr:g:: Overwinter Medium 40% 80% 120% 160% 200%
int Ch |
Fjeagfuaar;/y Overw'po‘:rrnf;g anne High 60% 120% 180% 240% 300%
March ) .
April Anadromous Spawning High 60% 120% 180% 240% 300%
May Anadromous Spawning Medium 40% 80% 120% 160% 200%
June Pe;g;xs::g”t Medium-Low 20% 40% 60% 80% 100%
July Resident Spawning
August Rearing & Growth Low 10% 20% 30% 40% 50%
September Herring & Shad Out
Source: Table 5 of RIDEM Office of Water Resources Streamflow Depletion Methodology May 13, 2010
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6.2.5 Sewer Connection Method

The Project is proposing to connect to the Town’s Public Sanitary Sewer System by use of a new forced main
that will run from the Project site to a sewer connection at the corner of Wallum Lake and Old Wallum Lake
Roads. Figure 3.10-1 provides an aerial view of the proposed sewer line route from the Project’s site to the
proposed sewer connection point and shows the route of the proposed water line from PUD’s well to the Project
site.

The proposed sewer line connection point is the closest connection to the Project’s site and the existing sewer
line at the intersection of Wallum Lake and Old Wallum Lake Roads is an existing eight-inch gravity sewer
pipeline that is believed fully capable of accepting the expected wastewater volumes from the Project.

The Project is proposing a force main pipeline instead of a gravity sewer line for connection of the Project into
the Town’s sewer system for a number of reasons that are discussed below.

The Project believes a force main is the best approach because it will provide for the smallest use of the exiting
right of way of the Town and State roads along the proposed route. The Project understands that the Burrillville
Sewer Commission does not currently intend to extend its existing sewer system beyond the currently serviced
areas of the Town because it is believed that other more cost effective alternatives exists that include on-site
treatment system.

Another advantage of a force main over a gravity sewer system is that a force main will reduce the overall
construction time required and the amount of disruption to traffic along the roads impacted. Gravity sewer
systems are necessarily large in diameter and require considerably larger excavations than that required for a
force main. If ledge is identified in the route, gravity sewer systems can require blasting or re-routing of the
gravity sewer system to complete the installation. A force main, because of its overall reduced diameter, can
more easily be routed around obstructions and as a result takes less overall construction time and results in
less overall excavation and traffic impact to Town and States roads.

6.3 Wetlands

The proposed Project site is located within the Clear River watershed (HUC 12), which is part of the larger
Lower Blackstone River basin (HUC 10). ESS was contracted by Invenergy to delineate jurisdictional wetland
resource areas at the proposed Project site. A description of the existing wetland resource areas present at
the site; the permanent and temporary impacts to those wetlands expected to occur as a result of the proposed
project; and the avoidance, minimization, and mitigation practices proposed to lessen wetland impacts at the
site is presented in the following sections.

6.3.1 Existing Conditions

ESS wetland scientists delineated wetlands in accordance with the 1989 Federal Manual for Identifying
and Delineating Jurisdictional Wetlands and the Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Northcentral and Northeast Region (Version 2.0, 2012) (Regional Supplement). The
delineation included an initial desktop data review followed by a field investigation as described in the
following sections.

6.3.2 Desktop Review

ESS reviewed existing desktop data sources prior to conducting the field investigation to determine the
general extent of wetlands and streams in the project vicinity. Desktop data sources included a review of
National Wetlands Inventory (NWI) maps from the U.S. Fish and Wildlife Service (USFWS), RIDEM
mapped wetlands, Natural Resources Conservation Service (NRCS) soils maps, and Federal Emergency
Management Agency (FEMA) flood mapping data.
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National Wetlands Inventory Maps

NWI wetlands are mapped and classified by USFWS in accordance with the Classification of Wetlands
and Deepwater Habitats (Cowardin et al. 1979). Wetlands are classified by dominant plant community
(hydrophytes), soils (hydric soils), and frequency of flooding. Based on the NWI mapping, three
different forested wetland types are located at the proposed Project site (Figure 6.3-1), including the
following:

e PFOA4E: A seasonally flooded/saturated needle-leaved evergreen palustrine forested
wetland.

e PFO1E: A seasonally flooded/saturated broad-leaved deciduous palustrine forested wetland.

e PFO4/1E: A seasonally flooded/saturated mixed needle-leaved evergreen and broad-leaved
deciduous palustrine forested wetland.

In general, the mapping does not identify wetland resources within the proposed property limits. A
portion of the proposed new 345 kV overhead transmission line ROW is located within NWI mapped
wetlands
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Figure 6.3-1
National Wetlands Inventory (NWI) Map
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Rhode Island Department of Environmental Management Wetland Maps

Freshwater wetlands in Rhode Island were mapped based on interpretation of aerial photographs
collected in 1988. According to the RIDEM wetland maps, three RIDEM mapped wetlands are located
at the proposed Project site (Figure 6.3-2). These wetlands are classified as deciduous forested
wetland and coniferous-forested wetland. In general, the mapping does not identify wetland resources
within the proposed property limits. Portions of the proposed new 345 kV overhead transmission line
corridor are located within RIDEM mapped wetlands.
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Figure 6.3-2
RIDEM Wetlands
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Natural Resources Conservation Service Soil Data

Seven different soil map units are present at the proposed project according to the data available from
NRCS (Figure 6.3-3). Three of these soil map units (Scarboro mucky sandy loam; Ridgebury,
Whitman, and Leicester extremely stony fine sandy loams; and Freetown muck) include hydric soil
components as summarized in Table 6.3-1. Mapped hydric soil units can be an indicator of the
presence of regulated wetland resources. Portions of the proposed property limits as well as the
proposed new 345 kV overhead located within mapped hydric soils.
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Figure 6.3-3
Hydric Soils
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Table 6.3-1
List of Soil Map Units at the Proposed Project site

Map Unit . . .
P Map Unit Name Hydric Soil Landforms
Symbol
Canton and Charlton fine
CeC sandy loams, very rocky N Side slopes and crests of hills
3 to 15 percent slopes
Canton and Charlton very
ChD stony fine sandy loams N Side slopes of hills

15 to 25 percent slopes

Freetown muck
FeA Y Depressions
0 to 2 percent slopes

Ridgebury, Whitman, and
Leicester extremely stony fine

Rf sandy loams

Y Depressions and drainageways

0 to 3 percent slopes

Scarboro mucky sandy loam
Sb Y Depressions and drainageways
0 to 3 percent slopes

Sutton very stony fine sandy
SuB loam N Depressions and lower side slopes

0 to 8 percent slopes

Woodbridge very stony fine
WoB sandy loam N Side slopes and crests of hills

0 to 8 percent slopes

Federal Emergency Management Agency Floodplain Data

Digital floodplain data available from FEMA indicates that the proposed locations of the generation
facility and substation are located outside of the FEMA mapped 100-year floodplain associated with
Iron Mine Brook as well as the perennial tributary to Dry Arm Brook (Figure 6.3-3). In both cases the
floodplain limits ae designated as Zone A where no base flood elevations have been determined
(FEMA Map Nos. 44007C0110G [Effective date: March 2, 2009] and 44007C0130G [Effective Date:
March 2, 2009]). No portions of the proposed project limits or proposed 345 kV overhead transmission
line corridor are located within Flood Zone A (100-year floodplain).

As 100-year flood elevations are not available from published sources, an evaluation of flooding during
the 100-year flood event to establish a Base Flood Elevation (BFE) for both streams potentially
impacted by project activities was conducted. The limits of flooding based on this analysis are shown
on Figure 6.3-3. A portion of the proposed 345 kV overhead transmission line corridor is located within
the modelled 100-year floodplain of the Dry Arm Brook system.
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Field Delineation

ESS wetland scientists completed a delineation of wetlands and streams at the proposed Project site
in the fall of 2014 and spring of 2015. Wetlands were delineated in accordance with the 1989 Federal
Manual for Identifying and Delineating Jurisdictional Wetlands and the Regional Supplement. An
Wetland Edge Verification application will be submitted to RIDEM. Representative photographs of
delineated wetlands and streams have been provided in Appendix D

Wetlands and soils mapping, along with field observations of vegetation types, soils and surface
hydrology, were used to locate areas for evaluation. At each evaluation area, three parameters were
considered to document whether the sample point was within a wetland: (1) a predominance of
hydrophytic vegetation, (2) the presence of hydric soils, and (3) the presence of wetland hydrology.
Details regarding the application of these techniques are provided below.

Hydrophytic Vegetation: The hydrophytic vegetation criterion is satisfied at a location if more than
50% of all the dominant species present within the vegetation unit have a wetland indicator status of
obligate (OBL), facultative wetland (FACW), or facultative (FAC). An OBL indicator status refers to
plants that have a 99% probability of occurring in wetlands under natural conditions. A FACW indicator
status refers to plants that usually occur in wetlands (67% to 99% probability) but occasionally are
found elsewhere. A FAC indicator status refers to plants that are equally likely to occur in wetlands or
elsewhere (estimated probability 34% to 66% for each).

Hydric Soils: The hydric soil criterion is satisfied at a location if soils in the area can be inferred or
observed to have a high groundwater table, if there is evidence of prolonged soil saturation, or if there
are any indicators suggesting a long-term reduced environment in the upper 18 inches of the soll
profile. Hydric soil indicators from the Regional Supplement were used to identify whether a particular
soil observed within a sample location met the hydric soil criteria.

Wetland Hydrology: The wetland hydrology criterion is satisfied at a location based on conclusions
inferred from field observations that indicate that an area has a high probability of being inundated or
saturated (flooded, ponded, or tidally influenced) long enough during the growing season to develop
anaerobic conditions in the surface soil environment, especially within the root zone.

In addition, ESS classified each delineated wetland according to criteria outlined by Cowardin, et al,
1979, in Classification of Wetlands and Deepwater Habitats of the United States.

Wetlands were identified in the field by marking the wetland boundary with pink flagging, labeled
“WETLAND DELINEATION”. Each flag was labeled in consecutive order. Flags were tied so that each
flag was visible from the flag tied previously.

Delineated Wetland Resource Areas

ESS delineated four jurisdictional wetlands (Wetlands 1, 2, 3, and 4) at the Project site (Figure 6.3-4).
Wetland 1, 2 and 3 are greater than three acres in size, and therefore have associated 50-foot
perimeter wetlands, which begin at the wetland edge per the RIDEM Wetland Regulations. The four
wetland areas delineated at the Project site are described in the following section.
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Figure 6.3-4
Delineated Wetlands
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Wetland 1 — Wetland 1 is located in the eastern portion of the site and includes a forested wetland
(PFO1E), Iron Mine Brook (R2), and two intermittent streams (R4). Typical plant species found in this
wetland included red maple (Acer rubrum), red oak (Quercus rubra), highbush blueberry (Vaccinium
corymbosum), sweet pepperbush (Clethra alnifolia), witch hazel (Hamamelis virginiana), mountain
laurel (Kalmia latifolia), cinnamon fern (Osmunda cinnamomea), New York fern (Thelypteris
noveboracensis), three-leaf goldthread (Coptis trifolia), Canada mayflower (Maianthemum
canadense), and peat moss (Sphagnum sp.). Primary soils types in Wetland 1 were Woodbridge very
stony fine sandy loams and Ridgebury, Leicester, and Whitman extremely stony soils. Soils in Wetland
1 are saturated at or near the surface in most areas. The forested communities in Wetland 1 share a
hydrologic connection with Iron Mine Brook and its unnamed intermittent tributaries at the proposed
Project site. Iron Mine Brook, which flows generally to the northeast, is an approximately 10 to 12 foot
wide perennial stream with a sandy bottom in this reach. Iron Mine Brook has an associated 200-foot
riverbank wetland, while the two intermittent streams located within Wetland 1 have an associated
100-foot riverbank wetland. Riverbank wetland areas are not shown on Figure 6.3-4. The main channel
of Iron Mine Brook, as well as, the modeled 100-year floodplain does not extend into the proposed
property limits (Figure 6.3-3).

Wetland 2 — Wetland 2 is located in the western portion of the site and includes a forested wetland
(PFO4/1E), a perennial tributary stream to Dry Arm Brook (R2), and two intermittent streams (R4).
Wetland 2 is generally bounded by distinct topographic breaks, including a prominent hill located in
the southwestern portion of the site. Primary plant species in Wetland 2 included red maple, red oak,
yellow birch (Betula alleghaniensis), black birch (Betula nigra), eastern hemlock (Tsuga canadensis),
sweet pepperbush, highbush blueberry, witch hazel, mountain laurel, cinnamon fern, New York, fern,
threeleaf goldthread, and peat moss. Primary soil types are Ridgebury, Leicester, and Whitman
extremely stony soils; Freetown muck; and Sutton very stony fine sand loams. Soils within Wetland 2
are saturated at or near the surface in most areas, and other indicators of hydrology, including water-
stained leaves and drainage pathways, are also present. The unnamed perennial stream in this area
is low-gradient and flows generally to the northeast and has an associated 100-foot riverbank wetland.
Riverbank wetland areas are not shown on Figure 6.3-4. The modeled 100-year floodplain associated
with perennial tributary stream to Dry Arm Brook is shown in Figure6.3-3.

Wetland 3 — Wetland 3 is a forested wetland (PFO1E) located in the northwestern portion of the
Project site. Wetland 3 is vegetated primarily with red maple, red oak, gray birch (Betula populifolia),
highbush blueberry, sweet pepperbush, witch hazel, and peat moss. The primary soil type in Wetland
3 is Sutton very stony fine sandy loam. No surface waterbodies are present within Wetland 3, however
surface saturation and drainage pathways are present.

Wetland 4 — Wetland 4 is a forested wetland (PFO1E) located in the northwestern portion of the
Project site. Wetland 4 is vegetated primarily with red maple, black birch, witch hazel, highbush
blueberry, sweet pepperbush, dewberry, swamp dewberry, New York fern, cinnamon fern, and peat
moss. The wetland is approximately 0.3 acres in size and lies within a small, isolated topographic
depression. Due to its small size, there is no perimeter wetland associated with this forested wetland.

6.3.3 Project Impacts

The proposed generation facility, switchyard, new 345 kV overhead transmission line ROW and new gas
line have been designed and sited to be located outside delineated wetland areas to the greatest extent
practicable. The proposed improvement of the existing woods road to serve as the facility access road will
also minimize wetland impacts compared to the development of an entirely new road crossing through
wetlands. Despite these measures, permanent and temporary wetland impacts will occur because of the
proposed project; these are discussed in the sections below.
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6.3.3.1 Permanent Impacts to Wetlands

Forested Wetland Conversion

The proposed new 150-foot wide, 0.8 mile long 345 kV overhead transmission line ROW will pass
through both branches of Wetland 2 as well as through Wetlands 3 and 4. Clearing of trees within
these wetlands will be necessary to establish the new transmission line ROW. Following tree clearing
and installation of the new 345 kV overhead transmission line, the new transmission line ROW will be
kept free of trees by mowing, pruning, and other vegetation control measures. These areas must be
kept free of trees to ensure the safety and reliability of the overhead transmission line.

The total amount of forested wetland conversion in Wetlands 2, 3, and 4 resulting from the construction
of the transmission line corridor is approximately 1.53 acres. These areas will be permanent converted
from forested wetland to scrub-shrub and/or emergent wetland. An additional 1.39 acres of the
perimeter wetlands associated with Wetlands 2, 3, and 4 will also be converted from forest to non-
forested habitats.

Permanent Fill for Improvements to Woods Road

The existing woods road will require widening in order to accommodate construction vehicles and
operational traffic associated with the proposed facility. Widening of the existing woods road would
entail the placement of approximately 0.44 acres of permanent fill within Wetland 1. An additional 0.97
acres of permanent fill would be placed within the perimeter wetland of Wetland 1.

Permanent Fill for the Generation Facility

While the proposed facility has been sited outside of wetlands to the greatest extent practicable, some
minor impacts resulting from fill associated with the generation facility are expected. Approximately
0.08 acres of permanent fill will be placed within Wetland 1 to accommodate the facility. An additional
0.70 acres of permanent fill will be placed within the perimeter wetlands of Wetlands 1 and 2 for
construction of the facility.

Other Permanent Wetland Impacts

Additional areas of permanent fill within wetlands or perimeter wetlands may be required. These areas
could include permanent fill for pole foundations within the overhead transmission line corridor,
permanent fill associated with a potential gravel access road within the overhead transmission line
corridor, or permanent fill associated with installation of culverts under the facility access road. These
additional potential impacts will be developed as the project design is advanced.

6.3.3.2 Temporary Impacts to Wetlands

Construction Lay-down/Staging Areas

Construction of the proposed facility will require a construction lay-down/staging area of approximately
10-15 acres. The project proponents are currently investigating alternative lay-down locations within
the proposed property limits as well as off-site to minimize any additional impacts to wetlands
associated with construction. Any unavoidable temporary impacts to wetlands associated with the
staging of construction vehicles, equipment, and materials during the construction would be restored
once construction is completed.

Other Facility Construction - Temporary Wetland Impacts

Additional areas of temporary fill within wetlands or perimeter wetlands may be required. These areas
could include temporary fill for an access road within the overhead transmission line corridor and
temporary fill for construction work pads. These additional potential impacts will be developed as the
project design is advanced.
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Transmission Line Construction Impacts

Anticipated impacts associated with the construction and maintenance of this line are described in
subsequent sections of this report. The construction of the proposed transmission line from the point
of interconnection with the existing National Grid ROW to the Sherman Road Switching Station will
occur within the existing National Grid right-of-way. National Grid is currently constructing a new, 17.7-
mile, 345 kV transmission line (the 341 Line) from the West Farnum Substation to the Rhode
Island/Connecticut border in Burrillville within the same right-of-way as a component of the Interstate
Reliability Project. The new transmission line for the Facility will be constructed by National Grid in the
existing Right of Way (ROW) adjacent to the two 345 kV transmission lines.

The transmission system upgrades as part of the Interstate Reliability Project was reviewed and
approved by the Energy Facility Siting Board and include installing a new set of structures and
conductor for a second 345-kilovolt transmission line parallel to the existing line. In order to
accommodate the space needed for this new 341 transmission line, segments of existing lines have
been realigned and rebuilt within the existing right-of way. The Sherman Road Switching Station in
Burrillville will also be reconstructed and the existing switching station will be retired. Construction of
this project commenced in 2014 and is anticipated to run through 2015. This transmission Site
preparation for the Interstate Reliability Project included:

e Tree clearing and vegetation maintenance within the right-of-way to meet clearance codes,
e Upgrades of existing access roads to and within the right-of-way, and
e Installation of timber (“swamp”) mats to protect wetlands and environmentally sensitive areas.

6.3.4 Proposed Mitigation

Three general practices have been employed in order to reduce the impacts to wetland resulting from
construction of the proposed project. These are impact avoidance, impact minimization, and impact
mitigation, and are described in the following sections.

Impact Avoidance

The proposed Project has been designed to avoid impacts to wetlands wherever possible. The generation
facility, switchyard, substation, and proposed new gas line have been designed and sited to be entirely
outside of delineated wetland resources areas. The proposed improvement of the existing woods road to
serve as the Facility access road will also avoid wetland impacts that would otherwise occur as a result of
the development of an entirely new road crossing through wetlands.

Impact Mitigation

Despite the impact avoidance measures described in the above section, some impacts to wetlands
resulting from construction of the proposed project will occur. The total area of permanent forested wetland
conversion is 1.53 acres and the total area of permanent wetland fill is 1.24 acres. Additional temporary
wetland impacts may also be required for construction of the facility.

Wetland areas that are temporarily impacted as a result of the placement of temporary fill will be restored
to conditions comparable to those that existed before construction following completion of construction
activity in that area. Restoration activities will include the removal of all temporary fill, construction debris,
and equipment from wetland areas; removal of temporary erosion controls; re-grading as necessary to re-
establish wetland hydrology; and re-establishing any disturbed vegetative communities including through
plantings of native wetland tree and shrub species and spreading of a wetland seed mix.

When available, details on the extent of environmental impacts associated with the installation of the new
transmission line from the Facility will be provided by National Grid. The recent National Grid improvements
within the right-of-way are anticipated to substantially reduce any additional adverse environmental
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impacts. Similar to the Interstate Reliability Project, restoration work following installation of the new line
will include:

e Removal of swamp mats,

e Clean up and removal of construction materials and debris,
¢ Reseeding of work pad and other disturbed areas, and

¢ Natural regrowth of vegetation.

6.4 Stormwater

The Project will produce a series of hard surfaces (e.g., roads, buildings, equipment) that will increase the
amount of run-off beyond current pre-development flows. To minimize impacts and to meet “control’
requirements of the Manual, utilization of best management practices (BMPs) established in DEM’s Manual
and supplemental publications is appropriate. Initial power plant siting by Invenergy and HDR avoided
placement of structures and pavements within the boundaries of delineated wetlands to the extent practicable
(see Figures 3.4-3 and 3.4-4).

The proposed power plant site is located outside of FEMA mapped floodplain. Similarly, the 67-acre parcel is
not adjacent to a named waterbody. Stomwater management facilities will be sited to avoid wetlands to the
extent practicable. From a topographic perspective, natural drainage is predominantly west to east towards
Route 100 (Wallum Lake Road).

The following BMPs are intended to be utilized in final design?:

1. Preservation of Undisturbed Areas — construction on elevated land areas, protecting wetlands from
soil erosion and sediment transport during construction and operations. The proposed entrance road
will approximately follow an existing access road, which passes through wetlands. Culverts will be
used to preserve predevelopment hydrologic regime and wildlife passage.

2. Preservation of Buffers and Floodplain — no FEMA mapped floodplains are present onsite. Stormwater
BMPs will be used to protect wetlands from storm flows and water quality impacts.

3. Minimized Clearing and Grubbing — construction is concentrated in the uplands, with maximum use of
off-site modularization to minimize space needs and impacts on vegetation. All construction-phase
actions will be preceded by installation of appropriate soil erosion and sediment control measures per
RI Handbook.

4. Locating Development in Less Sensitive Areas

5. Compact Development — Site planning will address snow removal and other actions that could further
impact surrounding wetlands.

6. Work with the Natural Landscape Conditions, Hydrology, and Soils

7. Reduce Impervious Cover — minimization of hard surfaces and use of pervious pavements, porous
asphalt, diversion ditches, trash racks, level splitters, and ditch checks will be used to effectively
reduce impervious surfacing impacts.

8. Disconnect Impervious Areas — on-site bioretention and ponding features will be used between and
amongst impervious areas (roads, buildings, equipment) to mitigate run-off concentration. Vegetation

2 Requisite topographic survey, geotechnical, and hydrology data is still being acquired to enable conceptual engineering design to
proceed and permit application to be developed.
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added within the developed area will be native to the area and selected for its beneficial contributions
to sediment reduction and velocity control.

9. Mitigation of Runoff at Point of Generation — Consideration will also be made in detailed design
regarding the use and location of select hydrodynamic separators, as a means of further reducing
sediment and pollution from stormwater flows.

10. Stream/Wetland Restoration — aside from the wetlands-integrated Iron Mine Brook, there are no other
defined water bodies. We anticipate minimal impact to wetlands on site. Proposed impacts will be
limited to temporary encroachment for construction access only. Final site plans will address
restoration and will include replanting, monitoring, and management as needed.

11. Reforestation — included as part of any wetlands reconstruction (ltem 10).

12. Source Control — each impervious surface generating increased run-off will be addressed in terms of
volume flow, content, and diversion into the adjacent wetlands where such flow currently travels. So
as to sustain the health of on-site wetlands.

References

Rhode Island Department of Environmental Management (RIDEM) and Coastal Resources Management
Council, “Rhode Island Stormwater Design and Installation Standards Manual”, December, 2010.

RIDEM, Office of Water Resources, “Wetland BMP Manual: Techniques for Avoidance and Minimization”,
2010.

Rhode Island State Conservation Committee, “Rhode Island Soil Erosion and Sediment Control Handbook”,
Issued 1989 (Revised 2014).

RIDEM, “Multi-Sector General Permit, Rhode Island Pollutant Discharge Elimination System, Storm Water
Discharge Associated with Industrial Activity”, Effective Date: August 15, 2013.

6.5 Vegetation
6.5.1 Site Vegetation

The site contains a mix of forested upland and wetland habitats; according to the Rhode Island Ecological
Communities Classification (Enser et al. 2011) the primary vegetative community types present at the site
are: oak forest, mixed deciduous/coniferous forest, tree plantation, forested swamp, and shrub swamp.
These ecological communities are described by Enser et al. as follows:

e Oak forest:

o Black oak/scarlet oak — heath forest. The predominant oak forest type in Rhode Island on
well-drained, acidic soils. Chestnut oak and white oak may also be common constituents along
with black birch, black gum, red maple, and sassafras. American chestnut was formally a
common constituent. Understory is primarily ericaceous shrubs, especially huckleberry and
lowbush blueberries.

o White oak — mountain laurel forest. Typically found on well-drained coarse or gravelly soils
such as on moraine deposits and eskers. Shrub layer is dominated by dense cover of
mountain laurel with sparse herbaceous cover. Tends to occur in small patches within mixed
oak and oak-pine forests.

e Mixed deciduous/coniferous forest:

o Mixed oak/white pine forest. A forest community on well-drained soils with a canopy of
mixed oak and 40-50% cover of white pine. Patches with >50% of white pine may also be
found, but the overall pattern in larger stands is an even mix of oaks and pine. Shrub and
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ground layers are generally similar to oak-dominated forests, although understory cover is
diminished in closed canopy stands of pine.

o Tree plantation: Land cover is apparently modified and appears as a managed tree
plantation, usually coniferous, even-aged trees planted in rows. Species may be native or non-
native and include various spruces, pines, firs, and larch.

e Forested swamp:

o Red maple —deciduous swamp. Understory is mixed deciduous shrubs including highbush
blueberry, pepperbush, spicebush, winterberry, and swamp azalea. Skunk cabbage and
cinnamon fern are common ground cover plants.

o Hemlock/hardwood swamp. A mixed coniferous/deciduous swamp on mineral soil in
depressions receiving groundwater discharge. Characterized by a closed canopy (75-100%),
sparse shrub layer, and low species diversity. The canopy is dominated by hemlock at >50%
with lesser amounts of yellow birch and red maple.

e Shrub swamp. Wetland communities dominated by shrubs 0.5 to 5 m tall that occur along the margin
of a pond or river, isolated in a wet depression or valley, or as a transition community between a marsh
and upland communities. This type is highly variable with the dominant shrub species dictated by local
conditions, including water depth, topographic position, and microclimate. At wetter sites, buttonbush
or water willow may dominate with over 90% cover. Sites not permanently flooded may support a mix
of shrubs with characteristic species including highbush blueberry, sweet pepperbush, winterberry,
alders, silky dogwood, maleberry, spicebush, spiraea, and swamp azalea.

ESS characterized the vegetation at the proposed Project site in the fall of 2014 and the spring of
2015. The primary vegetation species found at the site are given in Table 6.5-1.
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Primary Plant Species Found at the Proposed Project Site

Common Name ‘ Scientific Name ‘ Locations
Trees
Red maple Acer rubrum Site-wide
Red oak Quercus rubrum Site-wide
White oak Quercus alba Site-wide
Black oak Quercus velutina Site-wide
White pine Pinus strobus Site-wide
Eastern Hemlock Tsuga canadensis Wetland 2
Yellow birch Betula alleghaniensis Site-wide
Black birch Betula lenta Site-wide
Gray birch Betula populifolia Wetland 3
Black gum Nyssa sylvatica Site-wide
Shrubs
Sweet pepperbush Clethra alnifolia Site-wide
Highbush blueberry Vaccinium corymbosum Site-wide
Lowbush blueberry Vaccinium angustifolium Site-wide (upland areas)
Witch hazel Hamamelis virginiana Site-wide
Mountain laurel Kalmia latifolia Site-wide

Tall huckleberry

Gaylussacia frondosa

Site-wide (upland areas)

Maleberry

Lyonia ligustrina

Wetland 2 shrub swamp

Ground cover

New York fern

Thelypteris noveboracensis

Site-wide (wetland areas)

Cinnamon fern

Osumundastrum cinnamomeum

Site-wide (wetland areas)

Threeleaf goldthread

Coptis trifolia

Site-wide (wetland areas)

Canada mayflower Maianthemum canadense Site-wide
Partridgeberry Mitchella repens Site-wide
Northern starflower Trientalis borealis Site-wide
Dewberry Rubus flagellaris Wetland 4
Swamp dewberry Rubus hispidus Wetland 4
Meadowsweet Spiraea tomentosa Wetland 2 shrub swamp
Fringed sedge Carex crinata Wetland 1

Broom sedge

Carex scoparia

Wetland 2 shrub swamp

Slender rush

Juncus tenuis

Wetland 2 shrub swamp

Solomon's seal Polygonatum biflorum Site-wide
Greenbrier Smilax rotundifolia Site-wide
Peat moss Sphagnum sp. Site-wide (wetland areas)

6.5.2 Construction Impacts

Construction of the proposed project will impact the vegetative community at the proposed Project site.
This impact will be greatest within the footprint of the proposed generation facility, where the existing native
oak-pine forest will be converted to impervious surfaces, and in the proposed construction laydown areas,
where existing forest will be cleared and vegetation will be replaced following completion of the
construction project. Vegetation will also be impacted along the proposed overhead transmission line
corridor and the proposed new gas line to the facility. Within these areas, the existing trees will be removed,
and the corridors will be permanently maintained with low-growing vegetation such as shrubs, grasses,
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and forbs. Impacts to the existing vegetative communities at the site will also occur at the proposed
substation location and along the alignment of the proposed site access road, where vegetation will be
cleared and the areas converted to impervious surfaces.

In addition to the areas cleared for construction of the proposed project, adjacent forested areas that are
not cleared will also be impacted by the clearing. The creation of new forest edges will result in greater
light penetration to these areas, and in turn will promote the growth of sun-tolerant, early-successional
plant species and inhibit the grown of shade-tolerant, forest interior species. The disturbance and creation
of new forest edges associated with this work has the potential to promote the growth of invasive plant
species such as multiflora rose (Rosa multiflora), honeysuckles (Lonicera), glossy buckthorn (Rhamnus
frangula), Japanese barberry (Berbus thunbergii), and others. These non-native species often out-
compete native plants, which decreases the quality of wildlife habitat compared to areas free of invasive
species

6.6 Terrestrial Ecology and Earth Resources

6.6.1 Terrestrial Ecology

The following sections provide details on the existing conditions on the Project site.

6.6.1.1 Ecological Community Classification

The proposed Project site is located entirely within a mature woodland typical of those found
throughout southeastern New England. Dominant canopy species are white pine (Pinus strobus),
white oak (Quercus alba), red oak (Quercus rubra), and red maple (Acer rubrum), while the shrub
story is composed primarily of mountain laurel (Kalmia latifolia), sweet pepperbush (Clethra alnifolia),
witch-hazel (Hamamelis virginiana), lowbush blueberry (Vaccinium angustifolium), and highbush
blueberry (Vaccinium corymbosum). Common herbaceous species include cinnamon fern (Osmunda
cinnamomea), green brier (Smilax rotundifolia), and, in wetland areas, Sphagnum moss.

The predominant ecological communities present at the proposed Project site have been
characterized according to the classification system presented in the Rhode Island Ecological
Communities Classification (Enser et al. 2011), and are presented below.

Black Oak/Scarlet Oak — Heath Forest

The Black Oak/Scarlet Oak — Heath Forest is the most common oak forest type in Rhode Island
uplands. Chestnut oak (Quercus prinus) and white oak may be common in this community, along with
black birch (Betula lenta), black gum (Nyssa sylvatica), red maple, and sassafrass (Sassafrass
albidum). The understory is composed primarily of ericad shrubs including lowbush blueberry and
huckleberry (Gaylussacia sp.).

White Oak — Mountain Laurel Forest

White Oak — Mountain Laurel Forest is usually found on well-drained soils and often occurs as small
patches within larger mixed oak woodlands. The dominant canopy species is white oak, while the
understory is primarily composed of dense mountain laurel, with little herbaceous ground cover
present.

Mixed Oak/White Pine Forest

This community is found on well-drained soils and features a relatively even mix of oak species and
white pine. The shrub story and ground cover species are typical of those found in oak-dominated
forests.
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Red Maple — Deciduous Swamp

Red maple is the dominant canopy species in this ecological community, with the understory
characterized by a mix of deciduous shrubs including highbush blueberry, sweet pepperbush,
spicebush (Lindera benzoin), and winterberry (llex verticillata). Common ground cover species include
cinnamon fern and skunk cabbage (Symplocarpus foetidus).

Utility Rights-of-Way

This community is a linear, managed shrubland and/or grassland on utility corridors. Power line rights-
of-way typically contain larger patches of shrubs, while gas pipelines tend to be mowed regularly and
are therefore dominated by herbaceous plants.

Shrub Swamp

Portions of the existing gas pipeline are located within this ecological community, which is dominated
by shrubs that occur in wet depressions or transitional areas. Shrub swamps can be highly variable,
and species composition is dictated by water depth, topography, and other local conditions.

6.6.2 Wildlife

The overall wildlife community at the proposed Project site is typical of that normally found in mature,
mixed forests of southeastern New England. Wildlife species detected at the proposed Project site by ESS
ecologists are given in Table 6.6-1.

Table 6.6-1

Wildlife Species Observed at the Proposed Project Site

Breedin
Common Name Scientific Name eason(s) Detected Means' of St:::s af
Spring | Summer | Fall Detection Site*
Birds
Mallard Anas platyrhynchos X Visual Unlikely
Ruby-throated
Hummingbird Archilochus colubris X X Visual Probable
Mourning Dove Zenaida macroura X X Visual Possible
Hairy Woodpecker Picoides villosus X X Visual Possible
Eastern Wood-pewee Contopus virens X X Auditory Probable
Great Crested Flycatcher Myiarchus crinitus X X Visual & Auditory Probable
Eastern Phoebe Sayornis phoebe X X Visual & Auditory Probable
Red-eyed Vireo Vireo olivaceus X X Visual & Auditory Probable
Blue Jay Cyanocitta cristata X X X | Visual & Auditory Possible
Black-capped Chickadee Poecile atricapillus X X X Visual & Auditory Possible
Brown Creeper Certhia americana X Visual Possible
White-breasted Nuthatch Sitta carolinensis X X X Visual & Auditory Possible
Veery Catharus fuscescens X X Visual & Auditory Probable
Wood Thrush Hylocichla mustelina X X Auditory Probable
American Robin Turdus migratorius X X X Visual & Auditory Possible
Ovenbird Seiurus aurocapilla X X Visual & Auditory Probable
Northern Waterthrush Parkesia noveboracensis X X Visual & Auditory Probable
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Common Name Scientific Name Season(s) Detected Means.- of Str:::sl ';i
Spring | Summer | Fall Detection Site*
Black-and-white Warbler Mniotilta varia X X Visual & Auditory Probable
Black-throated Blue
Warbler Setophaga caerulescens X X Visual & Auditory Probable
Black-throated Green
Warbler Setophaga virens X X Visual & Auditory Probable
Common Yellowthroat Geothlypis trichas X Visual & Auditory Possible
Canada Warbler Cardellina canadensis X Visual & Auditory Probable
Pine Warbler Setophaga pinus X Auditory Probable
Chipping Sparrow Spizella passerina X Visual & Auditory Possible
Northern Cardinal Cardinalis cardinalis X X Visual Probable
Scarlet Tanager Piranga olivacea X X Visual & Auditory Probable
Amphibians
Wood Frog Lithobates sylvaticus X Visual Possible
Green Frog Lithobates clamitans X Visual Possible
American Toad Anaxyrus americanus X Visual Possible
Spring Peeper Pseudacris crucifer X Auditory Possible
Reptiles
Eastern Garter Snake Thamnophis sirtalis X Visual Possible
Eastern Box Turtle Terrapene carolina Visual Possible
Mammals
White-tailed Deer Odocoileus virginianus X X Sign Possible
Eastern Gray Squirrel Sciurus carolinensis X X Visual Possible
Eastern Chipmunk Tamias striatus X X Visual Possible
Big Brown Bat Eptesicus fuscus X Acoustic Possible
Silver-haired Bat** Lasionycteris noctivagans X Acoustic Possible
Hoary Bat Lasiurus cinereus X Acoustic Possible
Invertebrates
Eastern Tiger Swallowtail Papilio glaucus X Visual Possible
Eastern Black Swallowtail Papilio polyxenes X Visual Possible
Six-spotted Tiger Beetle Cicindela sexguttata X Visual Possible

was observed.

Unlikely means that no evidence of breeding activity was observed and the site does not provide appropriate breeding habitat for the species. Possible
means that the site provides appropriate breeding habitat, but no specific evidence of breeding was observed. Probable means that the species was
observed at the site during the breeding season, the site provides appropriate breeding habitat, and some evidence of breeding (i.e. nest, territorial display)

**Silver-haired bat call signature could not be confidently differentiated from Big Brown Bat calls and therefore the presence of silver-haired bat is potential.

The following wildlife species were not observed at the proposed Project site, but are expected to
occur there based on the habitats present at the site. This list was generated based on habitat
preferences of wildlife species given in New England Wildlife: Habitat, Natural History, and Distribution
(DeGraaf and Rudis, 1986).
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Table 6.6-2

Common Name

Scientific Name

Birds

Wild Turkey

Meleagris gallopavo

Cooper's Hawk

Accipiter cooperii

Red-tailed Hawk

Buteo jamaicensis

Great Horned Owl

Bubo virginianus

Barred Owl

Strix varia

Downy Woodpecker

Picoides pubescens

Northern Flicker

Colaptes auratus

American Crow

Corvus brachyrhynchos

Tufted Titmouse

Baeolophus bicolor

Carolina Wren

Thryothorus ludovicianus

House Wren

Troglodytes aedon

Hermit Thrush

Catharus guttatus

Gray Catbird

Dumetella carolinensis

Cedar Waxwing

Bombycilla cedrorum

Baltimore Oriole

Icterus galbula

Common Grackle

Quiscalus quiscula

American Goldfinch

Spinus tristis

Amphibians

Northern Redback Salamander

Plethodon c. cinereus

Northern Two-lined Salamander

Eurycea b. bislineata

Gray Treefrog

Hyla versicolor

Rep

tiles

Spotted turtle

Clemmys guttata

Northern Brown Snake

Storeria dekayi

Eastern Ribbon Snake

Thamnophis s. sauritis

Black Rat Snake

Elaphe o. obsoleta

Eastern Milk Snake

Lampropeltis triangulum

Mammals

Northern Raccoon

Procyon lotor

Virginia Opossum

Didelphis virginiana

Striped Skunk

Mephitis mephitis

Coyote Canis latrans

Red Fox Vulpes vulpes

Gray Fox Urocyon cinereoargenteus
Fisher Martes pennanti

Red Squirrel Tamiasciurus hudsonicus

Northern Flying Squirrel

Glaucomys sabrinus

Eastern Cottontail

Sylvilagus floridanus

Woodchuck

Marmota monax

White-footed Mouse

Peromyscus leucopus

Southern Red-backed Vole

Clethrionomys gapperi
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6.6.2.1 Northern Long Eared Bat

In addition to the species listed above, a mixed forest habitat, similar to the Project area, also provides
suitable habitat for several species of bats including the federally threatened Northern Long-Eared Bat
(NLEB). The NLEB is a medium-sized bat that has been listed due to disturbance, summer habitat
loss or degradation, impacts to hibernacula, and white-nose syndrome. White-nose syndrome poses
the most severe and immediate threat to NLEB and is the primary reason for the species listing
(USFWS 2015).

The NLEB are distributed throughout north-central United States to the northeastern states. During
summer months these bats roost singly or in colonies in wooded areas, while non-reproductive
females and males roost in cooler places such as caves and mines (USFWS 2015). Typically, the
northern long-eared bats migrate to their hibernacula sites (caves and abandoned mines) in August
and September, and then enter hibernation around October and November. Come April the bats
emerge from hibernation to migrate back to their summer habitat where they feed on insects. As
oppose to Indiana Bats, this species has much shorter migrations, typically ranging between 35-55
miles (USFWS NJFO 2015).

Northern long-eared bats are known or believed to occur in Providence County according to the
USFWS (2015); however, there are no known maternity or hibernation occurrences in the county. To
determine the presence/absence of this species at the Project area an acoustic survey was conducted
in accordance with the 2015 USFWS Range-Wide Summer Survey Guidelines (Guidelines). Anabat
SD2 acoustic detectors were deployed at 4 locations spaced across the linear and square components
of the project design as prescribed in the Guidelines. At each location, the detectors collected data for
5-6 days between 7/31-8/9/2015. The results of the survey were then vetted by a USFWS qualified
bat surveyor. Bats identified during the survey are included in Table 6.6-1; no NLEB were identified.

References

[USFWS] U.S. Fish and Wildlife Service. 2015 Northern Long-eared Bat (Myotis septentrionalis).
Accessed online April 14, 2015 at: http://www.fws.gov/midwest/endangered/mammals/nleb/

[USFWS NJFO] U.S. Fish and Wildlife Service New Jersey Field Office. 2015. Northern Long-
eared Bat (Myotis septentrionalis) [threatened]. Accessed online April 14, 2015 at:
http://www.fws.gov/northeast/njfieldoffice/endangered/LBEbat.html

6.6.2.2 Impacts to Wildlife and Ecology

Construction of the proposed project (including laydown areas) could result in the alteration of up to
approximately 67 acres of existing forest habitats. The ecological communities within the site that
would be affected by the proposed construction are discussed in Section 6.6.1. The wildlife populations
associated with these habitat types will also be affected. In general, construction of the proposed
project will reduce the overall availability of habitat at the site by through development. Within the
proposed overhead transmission line and gas line corridors, forested areas will be cleared and
maintained as shrubland and/or grasslands. This alteration will reduce the quality of the habitat for
some species, and will render it unsuitable to forest-dependent species. However, other species that
require early successional shrubland or grassland habitats may benefit from this conversion. Forested
areas impacted to provide construction laydown areas will be restored following construction. These
areas would displace most wildlife during construction, benefit species associated with shrublands in
the near term and ultimately provide habitat for forest dependent species once the tree strata is re-
established.

A forest interior impact analysis was conducted for the proposed work area as well as an additional
indirect impact extending an additional 300 feet beyond the anticipated limit of work. Interior forest was
defined as forested habitat greater than 300 feet from the nearest disturbance that would cause a
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break in the forest canopy (i.e. a road, power line ROW, etc.) (MDNR, Federation of Ontario
Naturalists). The results of the analysis indicate that approximately 90% (62.1 acres) of the anticipated
work limits would be considered interior forest, while 9% is non-interior forest, and 1% is non-forested
areas. The existing forest interior habitat indirectly affected by the proposed limits of work includes an
additional 83 acres.

Therefore, the overall size of the interior forest habitat at the site will be reduced, both due to the direct
alteration of some areas and the increase in forest fragmentation that will result from clearing within
the existing forest. This reduction in forest interior habitat will negatively impact species that require
forest interior habitat, especially breeding birds such as warblers and scarlet tanager. Multiple pairs of
black-throated blue warblers, which are listed by RIDEM as a threatened species in the state, were
observed displaying territorial breeding behavior in the general footprint of the generation facility during
the 2015 breeding season. Fragmentation of the existing forest can also increase the potential for non-
native, invasive plant species such as multiflora rose (Rosa multiflora), honeysuckles (Lonicera),
glossy buckthorn (Rhamnus frangula), Japanese barberry (Berbus thunbergii), and others to become
established within and along the edge of the proposed clearing limits. Invasive plant species, if left
unmanaged, have the potential to displace native plants and decrease the value of the habitat for
wildlife. Forest fragmentation also increases the rate of brood parasitism of Neotropical migratory
breeding birds by the brown-headed cowbird (Molothrus ater), which negatively impacts the
reproductive success of forest breeding birds. Table 6.6-3 provides a list of species of Neotropical
migratory birds that are considered forest interior breeders and which breed in Rhode Island.

Table 6.6-3
Neotropical Migratory Forest-Interior Breeding Birds in Rhode Island

Common Name

Scientific Name

Whip-poor-will

Caprimulgus vociferus

Acadian Flycatcher

Empidonax virescens

Blue-gray Gnatcatcher

Polioptila caerulea

Veery* Catharus fuscescens
Wood Thrush* Hylocichla mustelina
Yellow-throated Vireo Vireo flavifrons

Red-eyed Vireo*

Vireo olivaceus

Northern Parula

Setophaga americana

Black-throated Blue Warbler*

Setophaga caerulescens

Black-throated Green Warbler*

Setophaga virens

American Redstart

Setophaga ruticilla

Black-and-White Warbler*

Mniotilta varia

Worm-eating Warbler

Helmitheros vermivorus

Ovenbird*

Seiurus aurocapilla

Northern Waterthrush*

Parkesia noveboracensis

Hooded Warbler

Wilsonia citrina

Canada Warbler*

Wilsonia canadensis

Scarlet Tanager*

Piranga olivacea

Table adapted from G. D. Therres, Integrating Management of Forest
Interior Migratory Birds with Game in the Northeast. Undated.
*Species observed at proposed Project site during breeding season (10 of
18 species listed).
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The reduction in the amount of interior forest habitat at the proposed Project site will negatively impact
species that require interior forest habitat, such as breeding birds. However, the net increase in non-
interior forest habitat within the proposed limits of work may benefit other species that require early-
successional or edge habitats. Increased light penetration into the newly-created interior forest may
promote the growth of understory species which could support edge-dependent wildlife.

6.6.3 Geology and Soils

The Project will have minimal impacts to earth resources. The following sections present a description of
the topography, geology, soils, and vegetation associated with the property, along with a discussion of the
potential impacted to topography, geology, soils and vegetation associated with the construction and
operation of the proposed facility.

6.6.3.1 Existing Topoqraphy

According to elevation data collected in 2011 with Light Detection and Ranging technology and
obtained from the Rhode Island GIS database, the elevation of the proposed site varies from
approximately 530 to 590 feet above sea level, with the parcel sloping downward from southwest to
northeast. The average grade on the property is 5.5%, but the hill in the southwestern portion of the
Site has steeper slopes (see Figure 6.6-1). The property contains a lowland area on the northern
portion of the property that is associated with a two unnamed intermittent streams that discharges to
Dry Arm Brook to the northeast of the Site.

© 2015 ESS Group, Inc. Page 78



Rhode Island Energy Facility Siting Board Application — Clear River Energy Center
October 28, 2015

\

|

g

L X Proposed Property Line

== = Proposed Buried Utilities

—— Proposed Overhead Utilities

[222%] Proposed Construction Laydown Area
Limit of Disturbance

e DSBS

Figure 6.6-1
Topography

© 2015 ESS Group, Inc. Page 79



Rhode Island Energy Facility Siting Board Application — Clear River Energy Center
October 28, 2015

group

6.6.3.2 Geologic Setting

During the last two million years at least twenty episodes of continental glaciation covered the earth,
and the last of these episodes, the Wisconsin glaciation, was predominantly responsible for the
surficial geology of the region. This mile thick sheet of ice reached its southernmost extent in nearby
New York City and Long Island approximately 20,000 years ago. Glacial till was deposited by both the
advancing and retreating ice sheet, often directly on the underlying bedrock. The surficial geology on
the Site is mapped predominantly as Till and Bedrock Uplands and the surficial deposits on the
property are likely dominated by glacial till. Swamp and wetland deposits (typically organic peat
deposits and organic silts) are likely associated with the wetland areas previously mapped on the Site.
Refer to Figure 6.6-2 for the glacial geology designations for the Project area from the Rhode Island
Geographic Information System (RIGIS).
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The Site area is mapped within the West Bay Area of the Esmond-Dedham Subterrane and is located
approximately 1,600 feet to the east of the Hope Valley Shear Zone. The Hope Valley Shear Zone is
a mapped Alleghanian strike-slip fault that marks the boundary between the Esmond-Dedham
Subterrane and the Hope Valley Subterrane. A strike-slip fault is a fault on which the movement is
parallel to the fault’s strike. The Alleghanian orogeny or Appalachian orogeny is one of the geological
mountain-forming events that formed the Appalachian Mountains. The Alleghanian orogeny occurred
approximately 325 million to 260 million years ago over at least five deformation events

The underlying bedrock beneath the property is mapped as the Augen Granite Gneiss (Zeag) member
of the Esmond Igneous Suite. This late Proterozoic formation consists mostly of augen granite gneiss,
a pale to dark grey medium- to coarse-grained igneous unit characterized by large (>1 centimeter)
lenticular feldspar porphyroclasts called augen. The formation also includes structurally conformable
layers of amphibolite.

The Site is located within the CREC subbasin of the Lower Blackstone River watershed. No significant
surface water bodies are located in close proximity to the property. Round Pond is located
approximately one mile to the northwest of the Site and Wilson Reservoir is located approximately one
mile to the east of the Site. Tributaries of Dry Arm Brook run in a north/northeast direction to the
northeast and east of the property.

6.6.3.3 Project Impacts

This section identifies and assesses potential impacts to the topography and geology during
construction and operation of the Project. The potential impact to the topography and geology from
the construction and operation of the Project will be negligible to minor. Additional details are provided
below.

6.6.3.4 Impacts to Topography and Geology

The facility will be designed and constructed to be compatible with the local geologic conditions at the
Site. The facility will be designed and constructed in accordance with seismic design criteria applicable
to the Site area. As a result, the Project does not appear to be at any significant risk from seismic
activity or existing geologic conditions. Construction at the Site will involve site grading and
preparation. Existing Site topography, geology, soils, and vegetation have been considered in the
placement and design of the facility. Detailed geotechnical evaluations will be performed within the
structural footprint of the proposed facility and its associated electrical interconnect equipment to
further determine the subsurface conditions and the necessary design criteria.

Construction activities on-Site will be confined to a limited area. Soil erosion and sedimentation control
devices will be installed and will remain in place until final grading and re-vegetation is completed. This
will ensure that construction activities remain contained and controlled throughout the construction
process, and that on-Site and off-Site wetland resource areas are protected from potential erosion
and/or sedimentation. A Project-specific Erosion and Sedimentation Control Plan will be developed to
support these activities.

Excavation will be required for construction of foundations for major on-Site structures. Excavated
material will be re-used on-Site when and where possible. Although, not currently anticipated, any off-
Site disposal of excavated materials will be in accordance with all applicable state and local regulations
and guidance, including a Project-specific Soil Management Plan.

Operational impacts associated with the Project will be negligible. Periodic maintenance or repair of
the various facilities associated with the Project may require trenching activity or excavation in
localized areas. Impacts will be localized, temporary and to a similar or lesser extent than those
experienced during installation.
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6.7 Coastal Resources

The Project will have no impact on any coastal resources. To be complete, a request for a determination of no
impact has been submitted to the Rhode Island Coastal Resources Management Council (CRMC) on behalf
of the Project.

6.8 Traffic

6.8.1 Existing conditions

The area surrounding the Project site is predominantly rural with long curved roads. Major roads and
highways within the immediate vicinity of the Project area include Algonquin Lane, Wallum Lake Road (Rt.
100), and Church Street (Rt. 100). Roads in the immediate vicinity of the Project area, as well as main
roads leading to major highways, may experience an increase in traffic flow due to the construction and
operation of the proposed Facility. Below is a brief description of the roads and highways that may
experience an increase in traffic volume during the construction and operation of the Facility.

Algonquin Lane, located in Pascoag, RI, is a one lane per direction road that serves as the primary
entrance to the Algonquin Gas Compressor Station.

Route 100 is a 9.3 mile State Highway that begins in Gloucester, Rl and ends in Douglas, MA. The portion
of the Rt. 100 that is in Rl is maintained by RIDOT. (Wallum Lake Road)

Wallum Lake Road, located in Pascoag, RI, is a one-lane per direction road that makes up a portion of
Route 100.

Pascoag Main Street, located in Pascoag, RI, makes up a portion of Route 100. This portion of Route
100 includes a bridge with a posted 15 ton weight limit.

Church Street, located in Pascoag, RlI, is a one-lane per direction road that makes up a portion of Route
100.

U.S. Route 44 is an east-west orientated United States Highway that spans a total of 237 miles through
New York, Connecticut, Massachusetts, and Rhode Island. Lane numbers and speed limits vary by
location.

Putnam Pike is located in Rhode Island and makes up a portion of Route 44 and Route 102. The number
of lanes per direction and speed limit vary depending on location.

Route 7 is a 16 mile State Highway that begins in Providence, Rl and ends in Burrillville, RIl. Rt. 7 is a one-
lane per direction highway that is maintained by RIDOT.

Route 98 is a State Highway that spans 6.1 miles. It begins in Chepachet, Rl and ends in Burrillville, RI.
Route 98 is a one lane per direction highway that is maintained by RIDOT.

Route 102 (Victory Highway) is a 44.4 mile State Highway that begins in North Kingstown and ends in
North Smithfield, Rhode Island. Rt. 102 is a one-lane highway that is maintained by the Rl DOT. The
number of lanes and speed limit vary depending on location.

Broncos Highway is located in Burrillville, Rl and makes up a portion of Rt. 102. Burrillville Middle School
is located on this road. Speed limit is dependent on location and time of day.

Route 104 (Putnam Pike) is a State Highway that spans from North Providence to Woonsocket, RI. Route
104 is a one-lane per direction highway that is maintained by the Rl DOT.

Farrum Pike, located in Rhode Island, and makes up a portion of Rt. 104.

Route 107 is a 3.9 mile State Highway that begins in Pascoag and ends in Burrillville. Route 107 is
maintained by the RI DOT. (Pascoag Main Street and Chapel Street)

© 2015 ESS Group, Inc. Page 83



Rhode Island Energy Facility Siting Board Application — Clear River Energy Center
October 28, 2015

group

East Avenue is located in Burrillville, RI. It makes up a portion of Rt. 107. This portion of Rt 107 includes
a bridge with a posted 19-ton weight limit (No Blanket Permit Vehicles).

Chapel Street is located in Harrisville, Rl and makes up a portion of Rt. 107. This portion of Rt. 107 is a
one lane per direction road with a posted speed limit of 30 miles per hour.

Route 116 is a 5.1 mile State Highway that begins in Coventry, Rl and ends in Cumberland, RI. Route
116 is a one-lane per direction highway that is maintained by the RI DOT. Smithfield High School is located
on this road.

Pleasant View Avenue, located in Smithfield, RI, is part of Route 116. Smithfield High School is located
on this road. Speed limit is dependent on location and time of day.

Interstate 295 spans 26.58 miles through Massachusetts and Rhode Island and serves as a western
bypass of Providence and Pawtucket, RI. I-295 alternates between two and three lanes and has a posted
speed limit of 65 miles per hour.

Union Avenue is a two-way town road located in Pascoag, Rl
Centennial Street is a two-way town road located in Pascoag, RI.
Grove Street is a two-way town road located in Pascoag, RI.
Lauren Hill is a two-way town road located in Pascoag, RI.

6.8.2 Site Access and Transportation Plan

The project will commence construction in the first quarter of 2017 and the expected construction duration
is 30 months with commercial operation in June of 2019. Construction personnel will consist of construction
craft (laborers, welders, etc.) and staff (professional staff, engineers administrative, etc.). Figure 6.8-1
shows the Heavy Haul and Main Road, Wallum Lake Road, the New Entrance Road, proposed parking
and the equipment laydown area.
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Most staff traffic will occur between 6:00am-7:00 am with change of shift at 5:00pm-6:00pm. Staff will
peak at approximately 150 people in the second quarter of 2018. Craft will also peak at 440 people

the second quarter of 2018.

6.8.2.2 Daily Truck Deliveries
Mobilization during LNTP Phase

Site Mobilization will take place in the first 3 months of construction. The mobilization chart below,
Table 6.8-1, identifies early items to be delivered and approximate number of loads.

Table 6.8-1

Mobilization during the LNTP Phase

Early Deliveries

Item Description

Number of Trucks

Office Trailers (Owner & Contractor) 30
Craft Trailers 10

Civil Equipment 80
Warehouse 30
Maintenance Shop 20
Aggregate Trucks 300

Note: The quantities listed above are estimated quantities and will not be finalized until the project is further along with

the design and engineering phase.

The average daily deliveries will be 10 — 12 trucks per day. During the rock plating of the office site,
parking areas, and on site laydown areas, the loads per day could reach 60 or more. All of this traffic
is planned to come up Wallum Rd. The only overweight loads requiring permits will be the Civil
Equipment such as Off Road Haul Trucks and Excavators. The Office and Craft trailers will be over
width and may also require special permits. Table 6.8-2 identifies major equipment deliveries to be

made during the FNTP Phase.
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Table 6.8-2
Mobilization during FNTP Phase

Major Equipment Deliveries

Item Description Delivery Period Number of Trucks

Air Cooled Condenser 39 QTR 2017-1% QTR 2018 900
STG 3 QTR 2017-2" QTR 2018 20

HRSG's 39 QTR 2017-1° QTR 2018 250

CTG’s 15 QTR 2018-4™ QTR 2018 250
Transformers 4t QTR 2017-1% QTR 2018 4
Power Distribution Modules (PDC’s) 4th QTR 2017-1 QTR 2018 6
Aux Boiler 4™ QTR 2017 30

1200 Crane 31 QTR 2017 15

1300 Crane 39 QTR 2017 15

1400 Crane w/ Luffing Jib 34 QTR 2017 30
1600 Crane w/ Wagon 4% QTR 2017 40
Misc RT Cranes 39 QTR 2017- 4" QTR 2017 6

Anchor Bolts Down, Underground Work

The Anchor Bolts Down portion of work will occur in the first 12 to 14 months of the project. The peak
craft during this phase will be between around 270 employees in the 12 thru 14" month. During the
underground phase of work, the deliveries will consist of aggregates, concrete, rebar, pipe, electrical
conduit, and small tools and supplies. Excluding concrete deliveries, the construction contractor will
work with the remaining vendors to ensure deliveries are between 8 AM to 3 PM, Monday through
Friday. It is anticipated that approximately 10 to 15 truckloads per day (excluding concrete), based on
past projects. Concrete deliveries are discussed in Section IV.

Anchor Bolts Up, Aboveground Work

During the aboveground phase of work most of the large and permit required deliveries will be by
heavy haul. The peak craft during this phase will be between 300 and 350 people in the 18" and 19t
month. The other deliveries during this time will be pipe commodities (i.e. valves, pipe, gaskets,
supports, etc.), electrical commodities (i.e. conduit, wire/cable, junction boxes, etc.), instrumentation
commodities (i.e. tubing, instruments, etc.), structural steel, skids, pumps, misc. equipment, man lifts,
welding machines, and small tools and supplies. The construction contractor will work with the vendors
to ensure deliveries are between 8 AM to 3 PM, Monday through Friday.

The air-cooled condenser (ACC) will require a minimum of 10 trucks p