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Case No. 18 - -UT
Before the New Mexico Public Regulation Commission of New Mexico
Direct Testimony of Christopher J. Knopp
on Behalf of the Corona Wind Companies

INTRODUCTION AND QUALIFICATIONS

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Christopher J. Knopp. My business address is 4225 Executive Way, Suite 500,
La Jolla, CA 92024.

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

I am employed by Burns & McDonnell Engineering Company, Inc. (“Burns &
McDonnell”). I hold the position of Senior Project Manager within Environmental
Services.

ON WHOSE BEHALF ARE YOU APPEARING IN THIS PROCEEDING?

On behalf of the Ancho Wind LLC, Cowboy Mesa LLC, Duran Mesa LLC, Red Cloud
Wind LLC, Tecolote Wind LLC, and Viento Loco LLC (collectively, the “Corona Wind
Companies” or “Joint Applicants”) regarding the proposed 2200 megawatt of wind
generation of the Joint Applicants’ wind energy facilities ( “Corona Wind Projects”) and
the 345-kilovolt (“kV”) transmission system and associated transmission facilities,
including a 180-foot right-of-way located within a 1-mile-wide corridor (collectively,
referred to as the “Corona Gen-Tie System” or “Gen-Tie System”).

PLEASE DESCRIBE YOUR EDUCATIONAL AND WORK BACKGROUND.

I am a 1998 graduate of the University of Wisconsin-Madison with a Bachelor of Arts in
International Relations-Environmental Science. I have been working in the environmental
consulting industry since 2002 and joined Burns & McDonnell as Senior Project Manager
in 2016. My previous work experience includes positions as an Environmental Planner and

Project Manager for environmental consulting and engineering firms located in San Diego,
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California working on large and small-scale utility projects as a certified California
Environmental Quality Act (“CEQA”) consultant. I have managed major environmental
compliance projects and project teams, including teams of subcontractors, and have
prepared CEQA and National Environmental Policy Act compliance documents such as
environmental impact reports and statements, initial studies, mitigated negative
declarations, environmental assessments, and proponent’s environmental assessments. In
this capacity, I have assisted and managed aspects of siting and routing studies for
transmission lines, solar, geothermal, and wind developments. My project work experience
also includes work on land planning and development projects and interfacing and
negotiating with federal, state, and local agencies to obtain project approvals and permits.
WHAT IS THE PURPOSE OF YOUR TESTIMONY?
My testimony supports the Corona Wind Companies’ application for location control
approval of the Corona Gen-Tie System, and Corona Wind Projects before the New
Mexico Public Regulation Commission (“Commission”) pursuant to NMSA 1978, §§62-
9-3, 62-9-3.2 and Commission Rule 17.9.592 NMAC.
HAVE YOU TESTIFIED BEFORE ANY REGULATORY AUTHORITIES BEFORE?
I have provided testimony before city and county boards in California.
WHAT EXHIBIT DO YOU SPONSOR AS PART OF YOUR TESTIMONY?
I sponsor Exhibit CK-1, which is the environmental report prepared by Burns &

McDonnell regarding the proposed Corona Gen-Tie System and the Corona Wind Projects

(“Corona Environmental Report”).
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WAS EXHIBIT CK-1 PREPARED BY YOU OR UNDER YOUR SUPERVISION?
Yes.
WAS ExXHIBIT CK-1 A TRUE AND CORRECT COPY OF THE DOCUMENT YOU DESCRIBED IN
YOUR TESTIMONY?

Yes.

THE CORONA ENVIRONMENTAL REPORT

WHY WAS THE CORONA ENVIRONMENTAL REPORT PREPARED?

The Corona Environmental Report in Exhibit CK-1 was prepared to comply with the
requirement of NMSA 1978, §62-9-3 (“Siting Statute™) and Commission Rule 17.9.592
NMAC (“Location Rule”) regarding the Corona Wind Projects and the Corona Gen-Tie
System. The Corona Environmental Report covers the location of the Corona Wind
Projects (“Corona Wind Project Area”) which includes the location of the Corona Gen-Tie
System (“Corona Gen-Tie Study Corridor”). The Corona Wind Project Area consists of
approximately 300,000 acres of land within Lincoln, Torrance and Guadalupe Counties in
New Mexico.

PLEASE EXPLAIN THE PURPOSE OF THE CORONA ENVIRONMENTAL REPORT WITH
RESPECT TO THE SITING STATUE AND THE LOCATION RULE REGARDING THE CORONA
WIND PROJECTS.

My understanding is that the Siting Statute states that the Commission shall approve the
application for the location of the generating plant unless the Commission finds that the
operations of the facilities for which approval is sought will not be in compliance with all

applicable air and water pollution control standards and regulations existing. NMSA 1978,
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§62-9-3(E). Similarly, the Location Rule, 17.9.592.9 NMAC, for generating facilities
(“Generation Location Rule”) requires an applicant to identify and show compliance or a
statement of non-compliance of all applicable air and water pollution control standards and
regulations to begin construction and to begin operation of the generating facilities.
Sections 5.2 and 5.7 of the Corona Environmental Report provide analysis of these
resources and demonstrate that the proposed Corona Wind Projects satisfy the requirements
of both the Siting Statute and the Generation Location Rule.
DOES THE INFORMATION CONTAINED IN THE CORONA ENVIRONMENTAL REPORT AND
THE STUDIES UPON WHICH IT IS BASED SUPPORT THE CONCLUSION THAT THE CORONA
WIND PROJECTS WILL COMPLY WITH ALL APPLICABLE AIR AND WATER POLLUTION

CONTROL STANDARDS?

Yes.

PLEASE EXPLAIN THE PURPOSE OF THE CORONA ENVIRONMENTAL REPORT WITH
RESPECT TO THE SITING STATUE AND THE TRANSMISSION LOCATION RULE REGARDING
THE CORONA GEN-TIE SYSTEM.

The Siting Statute and the Location Rule, 17.9.592.10 NMAC, for transmission lines
(“Transmission Location Rule”) identify the contents of applications for location approval
of transmission lines associated with large generation facilities. The Siting Statute, requires
the Commission to approve the location of a transmission line unless the Commission

finds the location will unduly impair important environmental values. NMSA 1978,

§62-9-3(F).
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Moreover, the Transmission Location Rule, 17.9.592.10(E) NMAC, requires that "if
preparation of a federal environmental assessment or environmental impact statement is
not required under NEPA in connection with the transmission line, then a report,
comparable to an environmental impact statement, in the format prescribed in 40 CF.R.
Section 1502.10" shall be included in the application. In this case, the Corona Gen-Tie
System does not involve any federal actions that require the preparation of an
environmental assessment or environmental impact statement. Accordingly, Pattern
Energy Group LP together with Pattern Energy Group 2 LP (“Pattern Development”), in
conjunction with its consultant, Burns & McDonnell, prepared the Corona Environmental
Report in the same format prescribed in 40 C.F.R. Section 1502.10.
WHAT FORMAT IS PRESCRIBED BY 40 C.F.R. SECTION 1502.10?

That federal regulation prescribes the following format:

(A)  Cover sheet.

(B)  Summary.

(C)  Table of contents.

(D)  Purpose of and need for action.

(E)  Alternatives including proposed action.
(F)  Affected environment.

(G)  Environmental consequences.

(H)  List of preparers.

) List of Agencies, Organizations, and persons to whom copies of the statement are
sent.
) Index.

(K)  Appendices (if any).
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DOES THE CORONA ENVIRONMENTAL REPORT FOLLOW THAT FORMAT?
Yes. However, “List of Agencies, Organizations, and persons to whom copies of the
statement are sent”, Section (I), is discussed in greater detail in the Direct Testimony of
Adam Cernea Clark.
WHAT ENVIRONMENTAL VALUES DOES THE CORONA ENVIRONMENTAL REPORT
ADDRESS REGARDING THE CORONA GEN-TIE SYSTEM?
The Corona Environmental Report covers the environmental values identified in the
Siting Statute and the Transmission Location Rule. According to Section M of the Siting
Statute, NMSA 1978, §62-9-3(M), the environmental values the Commission may consider
in making this determination include:

(1) existing plans of the state, local government, and private entities for

other developments at or in the vicinity of the proposed location;

(2) fish, wildlife and plant life;

(3) noise emission levels and interference with communication signals;

(4) the proposed availability of the location to the public for recreational

purposes, consistent with safety considerations and regulations;

(5) existing scenic areas, historic, cultural or religious sites and structures

or archaeological sites at or in the vicinity of the proposed location; and,

(6) additional factors that require consideration under applicable federal

and state laws pertaining to the location.
Additionally, the Transmission Location Rule requires an application for location

approval of a transmission line to include testimony demonstrating that the transmission
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line will not unduly impair important environmental values. According to the
Transmission Location Rule, 17.9.592.10 NMAC, important environmental values
include, but are not limited to, preservation of air and water quality, land uses, soils,
flora and fauna, and water, mineral, socioeconomic, cultural, historic, religious, visual,
geologic and geographic resources
DOES THE ENVIRONMENTAL REPORT COVER ALL OF THE ENVIRONMENTAL VALUES
IDENTIFIED IN THE SITING STATUTE AND TRANSMISSION LOCATION RULE?
Yes.
DOES THE INFORMATION CONTAINED IN THE CORONA ENVIRONMENTAL REPORT AND
THE STUDIES UPON WHICH IT IS BASED SUPPORT THE CONCLUSION THAT THE CORONA
GEN-TIE SYSTEM WILL NOT UNDULY IMPAIR IMPORTANT ENVIRONMENTAL VALUES?
Yes.

THE CORONA WIND PROJECTS AND CORONA GEN-TIE SYSTEM COMPLIANCE WITH AIR

AND WATER POLLUTION CONTROL STANDARDS

1. AIR POLLUTION CONTROL STANDARDS

PLEASE CHARACTERIZE THE CORONA WIND PROJECTS’ EXPECTED IMPACTS ON AIR
QUALITY.

Development of the Corona Wind Projects and the Corona Gen-Tie System will have short-
term impacts during construction. The equipment used during construction will likely be
powered with diesel or gasoline fuel. These combustibles include pollutants such as
nitrogen oxides, “NOx”, carbon monoxide, “CO?, volatile organic compounds, “VOCs”,

particulate matter, “PM”, small amounts of “S0,” and trace amounts of hazardous air
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pollutants. Construction contractors and their equipment will be required to comply with
all emissions standards.
Short-term fugitive dust could arise from land clearing, grading, excavation, and vehicle
traffic on unpaved roads. The amount of fugitive dust will depend on the amount of
vehicular traffic, construction activities, moisture content of the soil, and wind speed.
During dry periods with high winds, fugitive dust will be more prevalent than during wet
periods with low winds. Dust suppression methods such as watering will be used in
construction zones during dry periods to minimize fugitive dust impacts. The fugitive dust
emissions and emissions from combustion engines will be temporary (limited to the
construction period), limited to the construction area, and transient and likely controlled
with watering, these sources will not significantly contribute to reduced air quality levels
in the Corona Gen-Tie Study Corridor.
The operation of the Corona Wind Projects will result in long-term reduction of air
pollutants that otherwise will have been emitted into the air by conventional power plants
by supplanting some output from conventional power plants. Furthermore, the Corona
Gen-Tie System will facilitate the delivery of clean renewable energy that has the potential
to displace carbon as well as other hazardous emissions in the Southwestern United States,
as a result of displacing fossil-based fuel.
ARE THE CORONA WIND PROJECTS AND THE CORONA GEN-TIE SYSTEM WITHIN AN

AREA THAT IS IN ATTAINMENT OF NATIONAL AND STATE AMBIENT AIR QUALITY

STANDARDS?
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Yes. The New Mexico Environment Department's Air Quality Bureau, which has authority
over air quality in all areas of New Mexico except Bernalillo County and Tribal Lands,
confirmed that Lincoln, Torrance and Guadalupe Counties, New Mexico, in which the
Corona Wind Projects will be located, are currently in attainment of all national and state
ambient air quality standards.
WILL THE CORONA WIND PROJECTS AND THE CORONA GEN-TIE SYSTEM REQUIRE AIR
POLLUTION CONTROL PERMITS FOR CONSTRUCTION?
Yes. A general construction permit, pursuant to the New Mexico Air Quality Control Act
(“NMAQCA”), will be required for dust suppression during construction, and for aggregate
crushing for use in road construction within the Corona Gen-Tie Study Corridor. See
NMSA 1978, §§74-2-1 et seq.
For the Corona Wind Project Area, a separate general construction permit, pursuant to the
NMAQCA, will also apply for the concrete batch plants for wind turbine pad foundations
and dust suppression during construction. The Corona Wind Projects will also require the
aforementioned general construction permit for aggregate crushing for use in road
construction within the Corona Wind Project Area.
WHEN ARE SUCH PERMITS TYPICALLY OBTAINED?
It is typical for the construction contractor to acquire such permits shortly prior to the start
of construction. It is my understanding that the Corona Wind Companies will provide

copies of the permits to the Commission upon request before construction has commenced.

2. WATER POLLUTION CONTROL STANDARDS

PLEASE CHARACTERIZE THE EXPECTED IMPACTS ON WATER RESOURCES FROM THE



10

11

12

13

14

15

16

17

18

19

20

21

22

Case No. 18 - -UT
Before the New Mexico Public Regulation Commission
Direct Testimony of Christopher J. Knopp
on Behalf of the Corona Wind Companies

CORONA WIND PROJECTS AND THE CORONA GEN-TIE SYSTEM.

Development of the Corona Gen-Tie Study Corridor will have only minimal impacts on
water quality during construction and should have no long-term impacts on water quality
during operation. The Gen-Tie System facilities and structures will be sited to avoid
placement near surface waters to the maximum extent practicable, which are shown
generally on Exhibit 7 of the Corona Environmental Report, Exhibit CK-1. In the event
that avoidance is not possible, and any facilities eventually are sited near surface
waterways, Pattern Development will seek to permit any unavoidable fill in waters
under the Nationwide Permit program administered by the U.S. Army Corps of Engineers
(“USACE”) under Section 404 of the Clean Water Act (“Section 404”). In addition, the
Gen-Tie System transmission facilities will be sited to avoid mapped floodplain areas,
shown in Exhibit 9 of the Corona Environmental Report, Exhibit CK-1. The topography
of the Corona Gen-Tie Study Corridor is generally flat. Nevertheless, the Gen-Tie System
facilities will be sited to avoid placement on steep slopes, which will minimize erosion
and runoff into surface waters. Further, the Corona Wind Projects will implement a
storm water management plan during construction to minimize the effects of storm
water runoff in the event of significant rain events. During construction, water will be
used to control dust on roads. The construction contractor will be required to obtain
any necessary water permits.

Development of the Corona Wind Project Area will be similar to the Corona Gen-Tie Study

Corridor and will have only minimal impacts on water quality during construction and

should have no long-term impacts on water quality during operation. If avoidance is not

10
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possible, and any wind facilities eventually are sited near surface waterways, the Joint
Applicants will seek to permit any unavoidable fill in waters under the aforementioned
Nationwide Permit program administered by the USACE under Section 404. In addition,
the Corona Wind Projects will be sited to avoid mapped floodplain areas, shown in Exhibit
9 of the Corona Environmental Report, Exhibit, CK-1.
Wind energy generation is inherently a nearly zero-water consumption technology. The
only primary uses of water during operations are for bathroom facilities for operations and
maintenance workers at the operation & maintenance building, plus occasional cleaning of
the wind turbine blades. A septic permit is expected to be obtained prior to operation.
During construction, water will be used to make concrete and to control dust on roads. The
construction contractor will be required to obtain any necessary water permits. In the long
term, wind energy generation will help conserve water compared to other sources of
electric generation that have major water use requirements.
WHAT WATER POLLUTION CONTROL PERMITS WILL THE CORONA WIND PROJECTS AND
THE CORONA GEN-TIE SYSTEM REQUIRE FOR CONSTRUCTION?
Prior to construction, Pattern Development will obtain coverage under a National
Pollution Discharge Elimination System (“NPDES”) Construction General Permit
(“CGP”) from the United States Environmental Protection Agency pursuant to Section
402 of the Clean Water Act, 33 U.S.C. §1342. The requirements of the CGP include, but
are not limited to, the operator filing a notice of intent at least 14 days before

commencing construction activities, preparing a Storm Water Pollution Prevention Plan

that describes measures to control storm water discharge during construction and the

11
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implementation of standard erosion control measures and best management practices.
The Corona Wind Projects are not expected to adversely affect surface or groundwater
at the site and do not require a permit under the New Mexico Water Quality Control
Act other than a septic permit.
WHEN ARE SUCH PERMITS TYPICALLY OBTAINED?
As with construction-phase air quality permits, coverage under the NPDES CGP is
typically obtained just prior to construction, and a septic permit is obtained when bathroom
facilities are installed (Corona Wind Project Area only). Pattern Development will obtain
NPDES coverage prior to start of construction. It is my understanding that the Joint
Applicants will commit to filing notification with the Commission of coverage under the
NPDES CGP as obtained prior to construction.
WHAT WATER POLLUTION CONTROL PERMITS WILL THE CORONA WIND PROJECTS
REQUIRE FOR OPERATION?
Transmission line facilities and wind energy generation facilities require almost no water
for the operation and generation of electricity. Accordingly, no water pollution control
permits are needed for operation.
IN SUMMARY WILL THE CORONA WIND PROJECTS BE IN COMPLIANCE WITH ALL
APPLICABLE AIR AND WATER POLLUTION CONTROL STANDARDS?
Yes, the Corona Wind Projects will also be in compliance with all applicable air and water
pollution control standards.

IN SUMMARY WILL THE CORONA GEN-TIE SYSTEM ALSO BE IN COMPLIANCE WITH ALL

APPLICABLE AIR AND WATER POLLUTION CONTROL STANDARDS?

12
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Yes, the Corona Gen-Tie System will be in compliance with all applicable air and water

pollution control standards.

3. IMPORTANT ENVIRONMENTAL VALUES

HAS PATTERN DEVELOPMENT EVALUATED THE CORONA GEN-TIE SYSTEM’S
POTENTIAL IMPACTS ON THE FACTORS THE COMMISSION MAY CONSIDER IN
DETERMINING WHETHER LOCATION OF A TRANSMISSION LINE WILL UNDULY IMPAIR
IMPORTANT ENVIRONMENTAL VALUES?

Yes, there has been a review of the factors provided in NMSA 1978, §62-9-3(M), the
Transmission Location Rule, and additional factors, which include existing plans for
development of the proposed location; fish, wildlife, and plant life; noise levels;
interference with communication signals; availability for recreational purposes; scenic,
historic, cultural or religious sites and structures or archeological sites; cemeteries and
burials; schools; military activities; aviation; soils; minerals and mining; geologic and
paleontological resources; roads; geographic resources; and hazardous materials. Pattern
Development considered these factors, as a matter of good business practice, throughout
the Corona Wind Projects and Gen-Tie System. However, the focus of my testimony and
the Corona Environmental Report is on the Corona Gen-Tie System which is the proper
subject matter of the Commission’s jurisdiction over these environmental factors.

HAS PATTERN DEVELOPMENT CONSIDERED THE POTENTIAL IMPACTS ON THESE SAME
FACTORS REGARDING THE CORONA WIND PROJECTS?

Yes, this work was performed for the Corona Wind Projects even though I understand this

13
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exceeds the requirements of the Siting Statute and the Location Rule and such analysis is
only required for transmission lines associated with large capacity power plants.
PLEASE SUMMARIZE YOUR FINDINGS WITH RESPECT TO EXISTING PLANS FOR OTHER
DEVELOPMENTS AT THE CORONA WIND PROJECT AREA?
The Corona Wind Project Area, which includes the Corona Gen-Tie Study Corridor, is
located on private land owned by participating landowners, as well as state trust land. It is
my understanding that wind development and ranching operations constitute the planned
development activities within the Corona Wind Project Area. Moreover, the Corona Wind
Projects and Gen-Tie System represent additional long-term revenue for the State of New
Mexico.
PLEASE SUMMARIZE YOUR FINDINGS WITH RESPECT TO AIR QUALITY?
As [ previously explained in my testimony, all required air permits will be obtained, and
the Corona Wind Projects and the Corona Gen-Tie System are not expected to adversely
impact air quality. The Corona Gen-Tie System is anticipated to have de minimus impacts
to air quality. Further discussion of air resources is provided in Sections 4.2 and 5.2 of
the Corona Environmental Report, Exhibit CK-1.
Additionally, the Corona Wind Projects are also anticipated to have de minimus impacts to
air quality. Indeed, the Corona Wind Projects are expected to improve air quality by
displacing the need for traditional means of energy generation that have negative impacts
to air quality.
PLEASE SUMMARIZE YOUR FINDINGS WITH RESPECT TO WATER QUALITY AND WATER

RESOURCES?

14
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The Corona Gen-Tie System is not anticipated to materially impair water quality and water
resources. As I explained previously in my testimony, all required water quality permits
will be obtained, if needed, and the Corona Gen-Tie System is not expected to adversely
impact water quality or water resources. Furthermore, the Corona Wind Projects are also
not anticipated to have material negative impacts to water quality. Indeed, the Corona Wind
Projects are anticipated to have significant positive benefits to water resources by
displacing water-intensive energy generation sources. Further discussion of water
resources is provided in Sections 4.7 and 5.7 of the Corona Environmental Report, Exhibit
CK-1.

PLEASE SUMMARIZE YOUR FINDINGS WITH RESPECT TO LAND USES?

In my testimony, I describe existing land uses and explain that the Corona Wind Projects’
facilities are expected to utilize only a small portion of the approximately 300,000-acre
Corona Wind Project Area, leaving the large majority of the land not utilized for project
infrastructure available for its existing land use, which is primarily agriculture. My
understanding is that Pattern Development will locate facilities only on lands for which
agreements have been reached with underlying land owners. Both the Corona Gen-Tie
System and the Corona Wind Projects are generally consistent with the land use policies
of the respective counties and will comply with the State Land Office (“SLO”) leasing
regulations on state trust lands that may be used in developing the Corona Wind Projects.

Further discussion of land uses is provided in Sections 4.12 and 5.12 of the Corona

Environmental Report, Exhibit CK-1.

15
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PLEASE SUMMARIZE YOUR EFFORTS TO AVOID AND MINIMIZE IMPACTS WITH RESPECT
TO FLORA AND FAUNA ON THE CORONA WIND PROJECT AREA?
Because of the relatively modest impacts of transmission lines to wildlife habitat and flora
and fauna and the voluntary commitments and Best Management Practices (“BMP”)
practiced by Pattern Development, the Corona Gen-Tie System will not have material
impacts to flora and fauna. Protection measures that would be implemented to reduce any
potential negative flora and fauna resource impacts from construction activities include
those commitments described in Section 5.8 of the Corona Environmental Report, Exhibit
CK-1. These include:
Bio-1: Properly disposing of trash and food debris in secured containers;
Bio-2: Allowing wildlife that has entered the work area to leave the area on their own;
Bio-3: Providing environmental awareness training to all construction personnel working
on the Gen-Tie System;
Bio-4: Checking for wildlife under vehicles and equipment that have been stationary for
more than | hour and each morning prior to moving or operation;
Bio-5: Checking trenches, excavations, and uncapped pipe segments for wildlife;
Bio-6: Complying with posted speed limits;
Bio-7: Conducting tree/vegetation clearing outside the nesting season where feasible, to
discourage birds from establishing nests in the Gen-Tie System work areas;

Bio-8: Conducting pre-construction nest surveys prior to initiating construction activities,

unless vegetation clearing has been completed prior to the nesting season;

16
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Bio-9: Establishing an appropriate buffer zone around occupied raptor nests, as necessary
to minimize disturbance;
Bio-10: Design transmission line facilities to APLIC guidance or similar in order to
minimize electrocution and collision risk;
Bio-11: Micrositing will be completed during engineering design to avoid sensitive
biological resources;
Bio-12: Setbacks from sensitive biological resources will be implemented to protect
species habitat and time critical periods (e.g., breeding season); and
Bio-13: Install bird diverters near areas with increased risk for avian-collision risk, to
minimize collision risk for avian species.
A discussion of flora and fauna is also provided in Sections 4.8 and 5.8 of the Corona
Environmental Report, Exhibit CK-1. As is discussed in greater detail in the Direct
Testimony of Adam Cernea Clark, the Corona Wind Projects have implemented voluntary
avoidance protocols for various biological resources, such as raptor nests. In addition to
utilizing voluntary environmental setbacks, Pattern Development will follow Avian
Powerline Interaction Committee (“APLIC™) guidance to implement measures that will
minimize collision risk with proper siting and electrocution risk with proper transmission
line engineering design. In areas of greater risk (e.g. near wetlands) for avian collisions
Pattern Development will install bird diverters to minimize collision risk for avian species.

Pattern Development’s implementation of APLIC guidance is discussed in greater detail in

the Direct Testimony of Adam Cernea Clark.

17
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The aforementioned voluntary commitments apply to both the Corona Wind Projects
generally and the Corona Gen-Tie System specifically. Due to the foregoing BMPs and
siting methodology discussed in the Corona Environmental Report and the Direct
Testimony of Adam Cernea Clark, it is our belief that the Corona Wind Projects will not
have material negative impacts to sensitive flora and fauna.
PLEASE SUMMARIZE YOUR FINDINGS WITH RESPECT TO POTENTIAL NOISE IMPACTS?
The 345-kV transmission system and associated transmission facilities of the Gen-Tie
System will not generally impair noise within the Corona Wind Project Area. The Corona
Gen-Tie Study Corridor itself is sparsely populated. As such, there are no significant
concentrations of homes or other receptors. Furthermore, the Corona Gen-Tie System and
the entire Corona Wind Project Area is located entirely within private property of
participating landowners or within state trust land. Pattern Development has worked with
participating landowners to assure appropriate setbacks from homes and other receptors.
Wind turbines within the Corona Wind Project Area will be setback from any homes and
other important receptors, in accordance with local ordinances, and located entirely within
participating landowner properties or within state trust lands. Pattern Development has
sited turbines to minimize sound-level concerns at neighboring homes. Further discussion
of noise is provided in Sections 4.3 and 5.3 of the Corona Environmental Report, Exhibit
CK-1.
WILL THE CORONA GEN-TIE SYSTEM INTERFERE WITH COMMUNICATION SIGNALS?

Development and operation of the Corona Gen-Tie System is not expected to interfere

with or impair communication signals. The beam paths identified, which are depicted in
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Exhibit 20 of the Corona Environmental Report, Exhibit CK-1, have been incorporated
into the preliminary site layout and disruption to the signal will be avoided in the final
layout. Pattern Development conducted a review of coordinates at the north, south, east,
and west points of the Corona Gen-Tie Study Corridor, with an expanded search to 35
miles from the edge of the Corona Gen-Tie Study Corridor endpoints, which indicates that
no microwave towers, antenna structure registration towers, or AM/FM/TV towers are
present. The transmission line facilities will avoid AM and FM station towers to the extent
practicable if new tower facilities are developed.
Impacts with communication signals will be similar for the entire Corona Wind Project
Area, as previously discussed for the Corona Gen-Tie Study Corridor. The beam paths
identified, have been incorporated into the preliminary wind turbine layout and disruption
to the signal will be avoided in the final layout. Wind turbines will be sited such that they
should not interfere with or interrupt these communication paths, regardless of which
direction the wind turbine is facing. Further discussion of communication signals is
provided in Sections 4.14 and 5.14 of the Corona Environmental Report, Exhibit CK-1.
WILL CORONA GEN-TIE SYSTEM IMPACT RECREATIONAL USES?
The Corona Gen-Tie System is not anticipated to impair recreational uses. The Corona
Gen-Tie System Corridor is primarily agricultural land used for grazing and cultivation
and is not known to support major or organized recreational activities. However,
landowners reserve the right to recreate on their properties, provided such recreation does

not unduly interfere with the Corona Wind Projects. Near the Corona Gen-Tie Study

Corridor, the primary recreational activity identified is occasional hunting. This activity is

19



10

11

12

13

14

15

16

17

18

19

20

21

22

Case No. 18 - -UT
Before the New Mexico Public Regulation Commission
Direct Testimony of Christopher J. Knopp
on Behalf of the Corona Wind Companies
expected to continue throughout the Corona Wind Project Area (inclusive of the Corona
Gen-Tie Corridor). Pattern Development expects to work with landowners for a temporary
period during construction to confirm that there are no undue safety risks to either the
construction crews or to hunters. Furthermore, Pattern Development has worked with
environmental specialists to create wildlife training materials, which are discussed in the
Direct Testimony of Adam Cernea Clark. The previous discussion also applies to the
Corona Wind Project Area as well. Further discussion of recreational use is provided in
Sections 4.12 and 5.12 of the Corona Environmental Report, Exhibit CK-1.
WHAT VISUAL IMPACT WILL THE CORONA GEN-TIE SYSTEM HAVE?
Visual impacts from the Corona Gen-Tie System, as discussed below, will be modest and
consistent with the existing environment (e.g., the Corona Wind Project Area already has
existing transmission facilities within the vicinity) and it is not believed that the Gen-Tie
System will materially impair visual resources. Furthermore, because the Gen-Tie System
will be entirely located within the Corona Wind Project Area, these impacts are consistent
with the goals and objectives of both the participating landowners as well as the counties,
as evidenced by Lincoln County Comprehensive Plan and Torrance County
Comprehensive Plan promoting the development of wind energy and associated
transmission infrastructure.
Topography within the Corona Gen-Tie Study Corridor is variable, including relatively flat
grassland, gentle slopes, small ridgelines, canyons, hills, mesas, canyons and steep slopes.

Herbaceous/grassland cover types dominate the landscape, with shrub/ scrub and evergreen

forest vegetation communities covering smaller areas of the Corona Wind Project Area.
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Land use within the Corona Gen-Tie Study Corridor is primarily open range livestock
grazing. Portions of the southern Corona Gen-Tie Study Corridor border private land
abutting the Jicarilla Mountains, located in the northeastern extent of the Lincoln National
Forest, with several larger ridges and peaks. Elevation within the Corona Wind Project
Area ranges from 5,955 to 7,100 feet (1,815 to 2,164 meters [m]) above mean sea level
(see Exhibit 13 of the Corona Environmental Report, Exhibit CK-1).

Lincoln, Torrance and Guadalupe Counties all have low population densities, particularly
within the Corona Wind Project Area. The population density for Lincoln County is
approximately 4.2 inhabitants per square mile, with most of the population in the county's
southern portion in the Greater Ruidoso Area. Torrance County is a large and rather
sparsely-populated county located in central New Mexico, southeast of the City of
Albuquerque. Over 95 percent of the population resides in the western half of the County.
Guadalupe County is the fifth-least populous county in New Mexico and has a total area
of 3,032 square miles. There are several inhabitable residences within the Corona Gen-Tie
Study Corridor and other scattered rural residences and small communities that are nearby.
Travelers in proximity to the Corona Gen-Tie Study Corridor will include local or regional
traffic along New Mexico State Roads 54 and 247.

Existing transmission lines (100-kV or above) in the vicinity of the Corona Wind Projects
include: the Willard to Duran 115-kV line, situated along the northwest portion of the
Corona Wind Projects; the Corona to Guadalupe 500-kV line, situated northeast of the

Corona Wind Projects Area; the Corona to Blackwater 500-kV line, situated east of the

Corona Wind Projects” Area; the proposed Pinal Central to SunZia Transmission LLC’s
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East terminus 500-kV line, situated along the southwest portion of the Corona Wind
Projects; and the Ft. Craig to Corona 500-kV line, also situated along the southeastern
portion of the Corona Wind Projects (Exhibit 14 of the Corona Environmental Report,
Exhibit CK-1).

There are no designated federal or state scenic routes or byways in the vicinity of the
Corona Gen-Tie Study Corridor (New Mexico Department of Transportation “NMDOT”,
2015; Federal Highway Administration “FHWA”, 2017) (see Exhibit 15 of the Corona
Environmental Report, Exhibit CK-1). The nearest scenic route is Historic Route 66, which
is more than 35 miles from the Corona Gen-Tie Study Corridor to the north. Additionally,
there are no national parks or state parks in the vicinity of the Corona Gen-Tie Study
Corridor. The closest national park is Salinas Pueblo Missions National Monument, which
is approximately 15 miles west of the Corona Gen-Tie Study Corridor, and the closest state
parks are the Santa Rosa Lake State Park, Sumner Lake State Park, and Manzano
Mountains State Park all located more than 35 miles from the Corona Gen-Tie Study
Corridor. There are no known visually sensitive, cultural resource sites in the vicinity of
the Corona Gen-Tie Study Corridor. There are no known organized tourism activities in or
near the Corona Gen-Tie Study Corridor. Further discussion of visual and scenic resources
is provided in Sections 4.11 and 5.11 of the Corona Environmental Report, Exhibit CK-1.
The previous discussion also applies to the Corona Wind Project Area. The wind turbines

will be visible in the local area. The Corona Wind Projects’ wind turbines will be similar

in style to the ones already operating in this region of the State of New Mexico.
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WHAT IMPACT WILL THE CORONA GEN-TIE SYSTEM HAVE ON HISTORIC, CULTURAL,
AND ARCHAEOLOGICAL RESOURCES?

Impacts to historical, cultural, and archaeological resources from the Corona Gen-Tie
System are expected to be de minimus, if any. Along the proposed transmission line, five
historic sites have been recorded. One of these historic sites is the remnants of a homestead
and has been recommended to be eligible for listing on the National Register of Historic
Places, a single site is historic artifact scatter with no recommendation of eligibility, and
the final three sites have no data in the New Mexico Cultural Resource Information System
(“NMCRIS”) except for locations. Within the Corona Wind Project Area historic sites,
consisting primarily of isolated historic trash dumps or ruins of structures associated with
ranching activities have been recorded. The historic sites of the area are associated with
primarily ranching activities. No historic research activities have been conducted within
the Corona Wind Project Area, and, as such, none of the structures have been researched
for their contributions to the historical development of the local area. However, cultural
resource surveys will be completed throughout prior to finalizing design wherever ground
disturbance activities are planned. The Corona Gen-Tie System will avoid impacts to
historic, cultural, and archeological resources that are discovered during construction on
both private and state land to the maximum extent practicable. Pattern Development’s
avoidance protocols and siting philosophy is discussed in greater detail in the Direct
Testimony of Adam Cernea Clark and the Corona Environmental Report. Pattern
Development will implement an Unanticipated Discoveries Protocol to properly address

unexpected discoveries during construction. Further discussion of historic, cultural, and
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archeological resources is provided in Sections 4.9 and 5.9 of the Corona Environmental
Report, Exhibit CK-1. The foregoing avoidance strategies apply as well to the Corona
Wind Projects.
WILL CORONA GEN-TIE SYSTEM IMPACT CEMETERIES OR BURIALS?
No. NMCRIS, the Church Index, and the Cemetery Index of Lincoln, Torrance, and
Guadalupe Counties were used to identify religious structures and sites. See Exhibit 11 of
the Corona Environmental Report, Exhibit CK-1. None of the churches or known
cemeteries are located in close proximity to the transmission line. There could be
unidentified formal and informal cemeteries associated with the active and abandoned
ranches within the footprint of the proposed transmission line. The Corona Wind Projects
will avoid these sites and any unanticipated discoveries during construction as discussed
in Sections 4.10 and 5.10 and identified on Exhibit 11 of the Corona Environmental Report,
Exhibit CK-1. Two cemeteries are identified within the Corona Wind Project Area, one at
Carrajal in Lincoln County and one near Duran in Torrance County (see Exhibit 11 of the
Corona Environmental Report, Exhibit CK-1). Additional unidentified formal and informal
cemeteries associated with the active and abandoned ranches could be throughout the
Corona Wind Project Area. Further discussion of cemeteries and burials is provided in
Sections 4.10 and 5.10 of the Corona Environmental Report, Exhibit CK-1. The foregoing
applies as well to the Corona Wind Projects as a whole.
WILL THE CORONA GEN-TIE SYSTEM IMPACT ANY SCHOOLS?

No. The Gen-Tie System will not physically impact schools. As shown on Exhibit 17 of

the Corona Environmental Report, Exhibit CK-1, the Corona Elementary/High School is
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located about 3 miles west of the Corona Gen-Tie Study Corridor boundary, the Estancia
Elementary/Middle/High School is located approximately 33 miles north of the Corona
Gen-Tie Study Corridor boundary and the Vaughn Elementary/High School is located
approximately 12 miles north of the Corona Gen-Tie Study Corridor boundary. No direct
or indirect impacts to schools will occur as a result of the construction, operation, and
maintenance of the transmission line facilities. Siting of transmission line facilities will
follow industry standard siting guidelines. Although the Corona Elementary/High School
is located about 0.1 mile west of the Corona Wind Project Area boundary, the previously
land use impacts identified for the Corona Gen-Tie Study Corridor also apply for the
Corona Wind Project Area. The Corona Gen-Tie System and the Corona Wind Projects'
planned use of state trust land will contribute meaningful revenue to the state that is
carmarked for the benefit of schools. Further, payments-in-lieu-of-taxes associated with
industrial revenue bonds to be negotiated with counties and municipalities will have major
impacts on the long-term fiscal outlook of schools in the area. Further discussion of
schools is provided in Sections 4.12 and 5.12 of the Corona Environmental Report, Exhibit
CK-1.

WILL THE CORONA GEN-TIE SYSTEM IMPACT ANY RELIGIOUS SITE?

No. The Gen-Tie System will avoid impacts to existing religious buildings and sites in
the area. Further discussion of religious sites is provided in Sections 4.10 and 5.10 of the

Corona Environmental Report, Exhibit CK-1. The foregoing applies as well to the Corona

Wind Projects generally.
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WILL THE CORONA GEN-TIE SYSTEM CONFLICT WITH MILITARY ACTIVITIES?
No. The Corona Gen-Tie System will not conflict with military activities. Further
discussion of military activities is provided in Sections 4.19 and 5.19 of the Corona
Environmental Report, Exhibit CK-1. Pattern Development has communicated with local
military bases and is working with the United States Department of Defense (“DoD”) and
local military bases to address potential impacts on military activities in the area. Pattern
Development will continue to coordinate with military bases.
WILL THE CORONA GEN-TIE SYSTEM ADVERSELY AFFECT AVIATION?
No, it will not adversely affect aviation. Approximately 10 military training routes occur
in the vicinity of the Gen-Tie System (see Exhibit 21 of the Corona Environmental Repott,
Exhibit CK-1). However, none of these routes conflict with the Corona Gen-Tie Study
Corridor. Pattern Development will work with the United States Federal Aviation
Administration (“FAA”) to request Determination of No Hazard (“DNH”) for the Gen-Tie
System facilities. Based on the height of transmission line facilities and the location of
military and aviation resources, the transmission line facility construction, operation, and
maintenance, within the Corona Gen-Tie Study Corridor will not impact military activities
and aviation.
As discussed in the previous answer, Pattern Development is working closely with local
military bases and the DoD as well as the FAA. Prior to construction, Pattern Development
will submit requests for DNH to the FAA for each proposed wind turbine site, plus extra

locations as alternates in case issues arise with any requested turbine location. This

Form FAA 7460-1 process (Notice of Proposed Construction or Alteration) is required
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by the FAA for any structure over 200 feet. Upon review of the J oint Applicant's Form
FAA 7460-1, the FAA will consider aviation safety, airport approaches, and military
flight activities. Turbines will be lit with FAA-compliant safety lighting per the turbine-
specific recommendations resulting from the 7460-1 process. Turbines will be lit no more
than required by the FAA. Further discussion of aviation is provided in Sections 4.19 and
5.19 of the Corona Environmental Report, Exhibit CK-1.
WILL CORONA GEN-TIE SYSTEM ADVERSELY AFFECT SOILS?
No. Soils in the Corona Gen-Tie Study Corridor, shown on Exhibit 3 of the Corona
Environmental Report, Exhibit CK-1, are an important agricultural resource. The finished
footprint of the Corona Wind Projects will cover only small portion of the land in the
Corona Gen-Tie Study Corridor, leaving the remaining areas in their prior uses. In addition,
topsoil is planned to be stockpiled and replaced, and erosion control and best management
practices will be employed during construction, in compliance with the Corona Wind
Projects' Storm Water Pollution Prevention Plan. The Corona Wind Projects are consistent
with Lincoln Soil and Water Conservation District Land Use Plan and East Torrance Soil
and Water Conservation District Long Range Land Use Plan. The same discussion and
conclusion applies to the Corona Wind Project Area. Further discussion of soils is provided
in Sections 4.5 and 5.5 of the Corona Environmental Report, Exhibit CK-1.
WILL THE CORONA GEN-TIE SYSTEM ADVERSELY AFFECT MINERALS OR MINING?
No. There are few oil and gas wells in the vicinity of the Corona Gen-Tie Study Corridor

(see Exhibit 4 of the Corona Environmental Report, Exhibit CK-1) but these wells will be

avoided. There are current oil/natural gas leases within the Lincoln and Torrance Counties,
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most of these leases are to support exploration drilling projects for hydrocarbons. Torrance
County exploration wells have located very deep oil and gas deposits in the Estancia Basin
in the northern portion the Corona Wind Project Area; however, these deposits have yet to
be exploited. Guadalupe County has oil and natural gas leases; however, most are located
to the northeast and out of the Corona Wind Project Area in the Tucumcari Basin. There
are currently no major exploration activities within the Corona Gen-Tie Study Corridor.
Mining has always been important to the economies of these three counties, but due to
many of the mineral deposits being limited or the extraction process too expensive, all
mines within the Corona Gen-Tie Study Corridor have been shut down. Similarly, there
are currently no major exploration activities within the Corona Wind Project Area.

WILL THE CORONA GEN-TIE SYSTEM ADVERSELY AFFECT GEOLOGIC OR
PALEONTOLOGICAL RESOURCES?

No. Geology in the Corona Gen-Tie Study Corridor is shown on Exhibit 3 of the Corona
Environmental Report, Exhibit CK-1. Gems, minerals, and rocks of interest may exist in
the Corona Gen-Tie Study Corridor just as they may exist in many parts of New Mexico.
Paleontological finds also have occurred in many parts of New Mexico. While no
paleontological resources are known in the Corona Gen-Tie Study Corridor, in the event
any are identified, current or planned activity in the affected area will stop, and Pattern
Development will make notifications to the appropriate authorities and consultations

regarding follow-up activities will occur, in accordance with the Unanticipated Discoveries

Protocol. This same discussion also applies to the Corona Wind Project Area. Further
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discussion of geology and paleontology resources is provided in Sections 4.4, 4.6, 5.4 and
5.6 of the Corona Environmental Report, Exhibit CK-1.
WILL THE CORONA GEN-TIE SYSTEM ADVERSELY AFFECT ROADS?
Local roads are shown on Exhibit 16 of the Corona Environmental Report, Exhibit CK-1.
Prior to construction, Pattern Development plans to negotiate and execute a road use
agreement with Lincoln, Torrance and Guadalupe Counties. The road use agreement will
identify the county roads that the Corona Wind Projects are allowed to use for heavy haul
vehicles, mainly during construction. It will identify responsibilities for maintenance and
upkeep of these county roads during and after construction, especially for wear and tear or
damage caused by the Corona Wind Projects-related traffic. The agreement will establish
traffic safety measures to confirm the safety of the driving public. The road use agreement
will address dust mitigation measures on county roads resulting from construction traffic.
The pre-construction conditions of county roads will be documented, prior to construction,
typically by video recording, and the Corona Wind Projects will confirm that county roads
are generally in the same or better condition upon completion. Financial security will be
proposed to confirm Pattern Development's compliance with the agreement. Prior to the
movement of any super-load trucks on other public roads, Pattern Development will
consult with any necessary state and federal transportation authorities and will obtain any
required permits. Discussion of road use is provided in Sections 4.20 and 5.20 of the
Corona Environmental Report, Exhibit CK-1.

WILL THE CORONA GEN-TIE SYSTEM ADVERSELY AFFECT GEOGRAPHIC RESOURCES?

No. There are no national parks or state parks in the vicinity of the Corona Gen-Tie Study
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Corridor. The closest national park is Salinas Pueblo Missions National Monument, which
is more than 15 miles away, and the closest state parks are the Santa Rosa Lake State Park,
Sumner Lake State Park, and Manzano Mountains State Park which are all located more
than 35 miles away. There are no national parks or state parks in the vicinity of the Corona
Wind Project Area as well. The foregoing applies as well to the Corona Wind Projects. A
discussion of geographic resources is provided in Sections 4.18 and 5.18 of the Corona
Environmental Report, Exhibit CK-1.
DOES PATTERN DEVELOPMENT EXPECT TO ENCOUNTER RADIOACTIVE WASTE OR
RADIATION HAZARDS?
No. Transmission projects and wind generation projects do not generate or contain
radioactive waste or radiation hazards, as noted in Sections 4.15 and 5.15 of the Corona
Environmental Report, Exhibit CK-1.
DOES PATTERN DEVELOPMENT EXPECT TO ENCOUNTER ASBESTOS OR OTHER
MATERIALS THAT REQUIRE SPECIAL HANDLING?
No. The vast majority of the Corona Gen-Tie Study Corridor has never had any
construction activity or structures or facilities that could have included asbestos or other
materials that require special handling, so all or nearly all of the Corona Wind Projects’
related construction activity will be sited away from such materials. Prior to construction,
Pattern Development will perform a Phase 1 Environmental Screening Assessment to
identify any hazardous materials, substances, or facilities in the Corona Gen-Tie Study

Corridor, and any such items identified will be avoided. Further, in the unlikely event that

there are hazardous materials or wastes that are present at the site and associated with the
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Corona Wind Projects will be properly contained, and a spill response plan will be in place
to confirm that, in the event of an accidental spill or leakage, there will be no contamination
or transmission downstream. The same discussion applies to the Corona Wind Project
Area. Discussion of hazardous materials is provided in Sections 4.16 and 5.16 of the
Corona Environmental Report, Exhibit CK-1.

WHAT EFFORTS WILL PATTERN DEVELOPMENT MAKE TO PROTECT PUBLIC SAFETY
AROUND THE CORONA WIND PROJECTS?

Safety will remain a priority of the Corona Wind Projects throughout construction,
operation, and eventual decommissioning. Pattern Development will comply with all
manufacturer specifications and relevant OSHA requirements to confirm the safety of
residents, employees, contractors, livestock, the public, and other users of the land.
Additionally, Lincoln, Torrance and Guadalupe County emergency responders and fire
districts will be contacted to confirm appropriate plans are in place at the Corona Wind
Projects to quickly respond to any emergencies. Pattern Development will communicate
with Lincoln, Torrance and Guadalupe County fire departments in order to coordinate
emergency response plans prior to the start of construction. Pattern Development will work
with the departments to confirm the safety of the firefighters, employees, landowners,
neighbors, livestock, and other users of the land. Corona Wind Projects’ employees and
contractors will all participate in fire prevention/fighting training to confirm their
preparedness and participation in fire protection. An annual firefighting practical

examination will be completed onsite, including a live drill, to confirm the Corona Wind

Projects’ employees have maintained their training. This training will be offered to the
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local fire departments too. The Corona Wind Projects will have emergency response plans
in place to respond to various natural disasters, even though the Corona Project Area and
the Corona Gen-Tie Study Corridor generally are not considered to be high-risk sites.
Within the Corona Wind Project Area, electrical substations and transformers will be
located inside locked fences or enclosures, and they will be clearly marked to show that
energized electrical equipment is located inside. Modern wind turbines are inherently
unclimbable by the general public, since there are no exterior ladders or lattice work, and
interior ladders are secured behind locked doors located at the bases of the turbine towers.
Discussion of public safety is provided in Sections 4.17 and 5.17 of the Corona
Environmental Report, Exhibit CK-1.
HAS PATTERN DEVELOPMENT IDENTIFIED PROTECTION MEASURES IT WILL IMPLEMENT
TO AVOID AND MANAGE IMPACTS TO RESOURCES YOU REVIEWED ABOVE?
Yes. The measures Pattern Development will implement are identified in Section 5.0 of
the Corona Environmental Report, Exhibit CK-1.
WILL THE CORONA WIND PROJECTS RESULT IN ENVIRONMENTAL BENEFITS?
Yes. To the extent that the electric generation by the wind component of the Corona Wind
Projects displaces generation from fossil-fuel fired sources such as coal and gas generation,
it will result in reduced emission of greenhouse gases and air pollutants, which will benefit
the State of New Mexico and the region. The renewable energy generation will conserve
scarce water resources and will not discharge pollutants. The Corona Wind Projects will

use only a small portion of the land area, leaving the remaining land available for pre-

existing uses such as agriculture, rangeland and wildlife habitat. Micro-siting of the
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transmission line facilities and wind turbines will avoid sensitive resources. Furthermore,
the development of the Corona Gen-Tie System provides an electrical transmission link to
the areas high-wind speed resources and the electric grid, which benefit should continue

long into the future irrespective of the life of the Corona Wind Projects.

LAND USE, LAND OWNERSHIP, AND COMPLIANCE WITH LAND USE STATUTES AND

ADMINISTRATIVE REGULATIONS

PLEASE DESCRIBE THE EXISTING LAND OWNERSHIP AND LAND USES ON THE CORONA
WIND PROJECT AREA.

The Corona Wind Projects encompass approximately 300,000 acres on primarily private
land, as well as some state trust land. About 85 to 90 % of Corona Wind Project Area is
expected to consist of private land, and about 10 to 15% of which may consist of state trust
land. No federal land is planned to be used. Pattern Development has applied to the SLO
for a real estate leases for about 21,000 acres of state trust land and expects to apply for
additional real estate leases for approximately 13,000 acres of state trust land. It is possible
that additional private landowners and state trust land parcels will be incorporated into the
Corona Wind Project Area. The type of land ownership is shown on Exhibit 19 of the
Corona Environmental Report, Exhibit CK-1. The current land use of the Corona Gen-Tie
Study Corridor is predominantly agricultural, with a mix of grazing, cultivation, dairies,
and Conservation Reserve Program uses.

WILL THESE USES CONTINUE FOLLOWING CONSTRUCTION OF THE WIND FARM?

Yes. When construction is complete, the Corona Wind Projects' facilities are expected to

utilize a small portion of the approximately 300,000-acre Corona Wind Project Area, thus
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leaving the remaining unutilized land available for its existing land use. As discussed
above, the Corona Wind Projects will not interfere with land use in the vicinity of the
Corona Wind Projects. In some ways, the Corona Wind Projects will enhance the ability
of landowners to utilize their land for agriculture because the Corona Wind Projects will
make annual payments to landowners that will be a steady new income stream, independent
of commodity prices, drought, and other factors that affect the economics of agriculture. In
some cases, the extra income from the Corona Wind Projects may enable landowners to
stay on their land and reinvest in and continue their current agricultural practices.
HAS PATTERN DEVELOPMENT SECURED LAND RIGHTS FOR THE CORONA WIND
PROJECTS FROM THE PRIVATE LANDOWNERS?
Yes. I am informed that Pattern Development has executed lease option agreements for the
private acreage. Lease option agreements provide for a right to both develop, construct,
and operate wind facilities and transmission infrastructure. Additional landowners adjacent
or nearby the Corona Wind Project Area may yet contact Pattern Development with an
interest in signing a lease agreement, and Pattern Development intends to continue to
entertain such inquiries. The location control approval, if granted by the Commission, is
only intended to apply to land within the Corona Gen-Tie Study Corridor that is currently
or ultimately signed for the Corona Wind Projects’ use.
DO THE CORONA WIND PROJECTS REQUIRE USE OF STATE LANDS?
The state trust land is not necessarily required for the Corona Wind Projects’ viability, but

its inclusion will enhance flexibility of turbine and facilities siting. Because the alignment

of the Corona Gen-Tie System and the Corona Gen-Tie Study Corridor is dependent on the
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locations of wind turbines, the amount and location of state trust lands to be leased by the
Corona Wind Projects indirectly affects the alignment and location of the Gen-Tie System.
WHAT LAND USE STATUTES AND ADMINISTRATIVE REGULATIONS APPLY TO THE CORONA
WIND PROJECT AREA, SPECIFICALLY TO THE CORONA GEN-TIE SYSTEM?
Lincoln and Guadalupe Counties do not have any zoning regulations that apply to
transmission line facilities. As party of Lincoln County’s Economic and Development
Vision and Goals, the vast open acres of farm and ranchland are envisioned to potentially
be used to produce solar and wind energy to supplement farmers’ incomes and promote
business development in areas outside Ruidoso to better distribute employment around the
southcentral part of the Lincoln County. The Gen-Tie System is consistent with Lincoln
County's recommended Land Use Policy, which emphasizes private property rights and
development as necessary for economic vitality. Lincoln County does have a wind energy
ordinance, which I discuss below, but transmission lines equal to or greater than 230-kV
are not covered by that ordinance.
As part of Torrance County’s Goals and Objectives in the Torrance County Comprehensive
Land Use Plan, the potential for wind and solar generated power is encouraged to be
investigated in order to improve and expand Torrance County-wide infrastructure to
enhance the quality of life and support economic development.
The Torrance County Zoning Ordinance encourages the development of businesses that
harness wind energy. The Special Use District (“SUD”) permitting process for wind energy

facilities are to foster the development of the County's wind power resources while

preserving traditional land uses. As indicated in the Torrance County Zoning Ordinance,
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wind energy facilities within a special use district are subject to a Wind Energy Facility
Permit if the County Commission approves a special use district for a Wind Energy
Facility. The Wind Energy Facility Permit specifies additional conditions that apply to the
Wind Energy Facility.
Because the Corona Wind Projects may use up to approximately 35,000 acres of state trust
land, certain of the Wind Project Companies have submitted applications for leases to the
SLO and will submit additional applications in the near future. The SLO's business leasing
regulations, 19.2.9 NMAC, apply to leasing of state trust lands.
IN SUMMARY, WILL THE CORONA GEN-TIE SYSTEM COMPLY WITH EXISTING STATE,
COUNTY, OR MUNICIPAL LAND USE STATUTORY OR ADMINISTRATIVE REGULATION?
Yes. As demonstrated in my testimony and exhibits, both the Corona Gen-Tie System and
the Corona Wind Projects will comply with applicable state and county land use statutes
and administrative regulations. There are no municipal land use regulations that apply to
the Corona Wind Projects. Lincoln County enacted Ordinance No. 2017-04, an ordinance
providing for the placement, construction, use and modification of Wind Energy
Conversion Systems (“WECS”) consistent with Lincoln County’s land use policies;
minimizing potential negative impacts of wind energy conversion systems. This Ordinance
governs WECS or parts thereof located within the boundaries of Lincoln County, including
privately owned land or land owned by the State of New Mexico or the United States.
Torrance County encourages the development of businesses that harness wind energy and

has SUD permitting process to foster the development of the Torrance County’s wind

power resources while preserving traditional land uses. The SLO will apply its leasing
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regulations to issue the real estate lease with which the Corona Wind Projects will comply
if a SLO lease is granted and utilized.

DOES THIS CONCLUDE YOUR TESTIMONY AT THIS TIME?

Yes, it does.
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6800%$5<

7KLV UHSRUW UHVSR QG W HERVWRA HAFKRH 3XEOLF 5HIXOWWHRQ &RPPLV\
S@RPPLVVLRYD UHSRUW LQ WKH IRUP SURYLGRIG QRFDWLRE) BHFWL
WUDQVPLVRILR Q NLIORWRIMA WM BRAL DW HGFDISWK LWO BRZIHU SODQWYV

PHJDZDWWV 0: RU PRUKDR GRQMRVY\WIHR QP H B VWDO(QVVHVVPHQW
(QYLURQPHQWDO ,PSDFW 6WDWHPHQW SXUVXDQW WR WKH 1DWLRQ
ORF DARIRMWBR®/ XWH 106$ )651F RAMREBIMH & RPPLVVLRQ VKDOO DSS
ORFDWLRQ RI WKHXWOBQVPLKN LEBRRP PLVH. RQ ILQGYV WKDW WKH ORF
IPSRUWDQW HQYLURQPHQWDO YDOXHYV

$QFKR :LQG //& &RZER\ OHVD //& 'XUDQ OHVD //& 5HG &ORXG OHVD
DQG 9LHQWRFRRFRHHFWERHAQW KHQG &REP BDW L$5\5 O 5B RGWN H
ORFDWHDQVPLVVLRQ OLQH D Q GL QHIARDIQG ARQER BRIBELDROX SHIF & R K @ WA
1HZ OH[LFRHVH HOHFWULFDO IDFLOLNV®DBW B U & DDMVQLIFE 3 D WHIGEWW B &E
&RURQD I*l @\ \RWHW K H TUWRADWFN\R FULDJXEB\ 52:7KH &RURQD :LQG
&RPSDQUMVLORDWHWWHUQ (QHUJ\ *URXS /3 3DWWHUQ 'HYHORSPH

7KBERURQD 'H®AHFALOO LQWHUFRQQHFW ZLWK VHYHUDO VSHFLILF JH
FRQVLVWL@J RMR QDPHSODWH FDSDFLW)\ &R BQEBIHRM HIFFAL O L W L
7KERURQD UM G\WVWRBRLVWYV RI D SRBIURHVPRIWMOD @Y WIKV\DL VG KD L Q H
DSSUR[LPDWH®™ERURQPEURMHFWHHD BRORGYRMHFW ZLOO LQWHUFRQ
BXQ=RXWKZHVW 7UD Q V¥ XDHLERDQIPREMREFRRMIKHR UR Q I XM Q

6\WWHRPH 6 X @EDI)VPBVRMHF W IBR @BISWRYLRBPWEHRQJ WUDQVPLVVLRQ
FRUULGRU ZLWK SRVVLEOHNPREELOKQBWLRQ\RBH WEZRDQBIRQH GLUH
QQH LQ 1HZ OH[LFR @ GIGVSIOH/]HR QWK H | L U VI BBKDQY\HP BURMRHFGK QL OO E
D N9 $& WUDQVPLVVLRQ OLQH WKDW. @BORMHFWWLOL]HG E\ WKH &

7KBERURQD )M @\\ZWE O UHTXLUH D 52: ZLGWK Rl DSSUR[LPDWHO\ |
SULYDWH ODQG IRU ZKLFK WKH &RURQD :L QG DIIRIMHIHPHIHN VK DIV KR\E |
XQGHUO\LQJ ODQGRZQHUV SULRU W/  RRARFU-RIGAIH PLIHIGN &RIPBR @\ W U XD
UHTXHVWLQJ D 52: ZLGWK GHWHUPLQDWLRW RS XKHX B RQWH QR VYXEK D
PD\ EH UHTXLUHG E\ ODZ

&ROOHFWLRQNILDIHO/ORARQQHFW HDFK RI WKH3WRKMHEE YN VWR) QWHKH &1
VXEVWPBEWDRDRQVWLRQ 3URMWRWE B XER WDMWH-R QY WKRIQRIDIDFKL GG RMHFW

3DWWHUQ (QHUJ\ %XUQV OF RQQHOO



Corona Wind Projects Environmental Report Final Summary

SBURMHFW/ RHHLROOHFWLRQ OLQHY DUH H[SHFWBG AWRQBEH VEXRIQW G XI
EXULDO LPSI®DWWRXDKE QIR U PORNULRED D E R W3 BMANEH E WREEHNF XV V HG
KHUHLQ WKH VXEMHFW RI WKLV ERURRDMPH@WRG\ BHRKEIRWMVERWB LV V

7KLV (5 DGGUHVVHV WK®WD I H{ EWMIGQH FRIQURQMPIHRQ IRU WKH HQYLUI
1HZ OH[LFR 6WDWXWaH\$ $QQ BWBWHRQ&RPPLVYX@®R 10$&

DQG DGGLWLRQDO UHVRXUFH DUHDV LGHQWIW D& HVRHEHR RU QW H U
DGGUHVVHG LQ WKLV (5 LQFOXGH DLU UHVRXUFHV ZD@HU UHVRXL
UHFUHDWLRQ DQG VFKRROV YLVXDO DQG VFHQLRHOXAIWRX\WDO KL\
UHVRXURHY DIHRSESDOHRQWRORJ\ VRLOV PLQHUDOV DQG PLQLQJ V
FRPPXQLFDWLRQ VLJQDOV PLOLWDU\ DFWLYDR@ILRINVFIVQGE HD Y DY W HRD
UDGLDWLRQ KD]DUG KD]DUGRXV PDWHULDOV DQG VDIHW\

7KH GLVFXVVLRQ IRU HDFK UHVRXUFH LQFOXGHY GDWD VRXUFHV X
ZLWKLSRWRED FH@WXG\ ¥RUNKS RNEVWDWLRQV DQG DQ DGMDFHQW
HQYLURQPHQWDO FRQVHTXHAFHYVHSRWHRHVLD®HIQAVEIDIEWE DRRYW Z+
GHWHUPLQH ZKHWKHU WKH SURSRWAEY WDWQROLWYVDRG UZDQWF KVDM S
SWUDQVPLVVLRQ DRREQ@BGROOLWSHVU LPSRUWD QBWHSURYLREHGI Q@/ D C
106$% 6HFWLR)Q ,PSDFW HYR®XDWKRQWVRXUFH DUH GLVFXVVHG

&RURQDUIM GBWXG\ BBRQMERWDDIHBUDFWLFHY %03V WKDW FDQ KH(
LPSDFWYV

Pattern Energy 1-2 Burns & McDonnell
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,1752'8&7,21 $1' 3BB6( $1' 1(('

7KBRURQD :LQG ORMSHQRBIBRHAMWE ARV Q 7RYE PRBEDOXSH &RXQWL]
1HZ OH[IDFRSUR[LPPWEBY RI WUDQVPLVVLRQ OLQH DIONK USROD/W EGHV 3
FRQILJXUDW INOQVOR DM\G ;5 [KLELBOWKRXJIK LQIRUPORURIDDEREBW W
SURMHMAY SUBBPROH LV GWWRFS b RRMYGGK B 0 B LU WIKHHE \WHFE RFORV WD W X W H'
RQO\ UHTXLUH WREHRORDW LRI \RIW H P

3XUSRVH DQG 1HHG
7KH SXUSRVH DQ@® WREHEBL BVVWEM WR FRQ QHFMQ ZKRIMEFWRQW R W K H
6XQ=7UDDQVPBVRMRMPEN COLUD QVPLV VLR QG B U REHMBIWER WRIQHD :LQG
SURMHEMVMOHFWULFLWEBRHNRODD:WO @ LEYGWEHFWYD QVPLWWHG WKUR X
7UDQVPBVRMEFW RE®R WK ERMWMEKDVHUV ORFDWHG RG RULPBRVIK &DOL
XQGHU 3RZHU 3XUFKDVH7SH ABIP@QMLW VARKY SURMHFW LV EHLQJ FR
ZLWK WKH JHQHUDWLRQ RI UHQHZDED® GI ®XIGD DIX\8 K L&R X@QW RIDD L
RI 1HZ OHTKER LV FRQVLVWHME GHWKRVKHHUJ\ 3ROLF\ ,PSOHPHQW
SXELVKHG E\ WRHRYIRLYFHHU QR U

'HFLVLRQV WR EH ODGH
7KH 1HZ OH[LFR ORFDWLRQ VWDWXWH URYI$SGCGHV WKHWIHZQOH[LFR 3X
5HIXODWRU\ &ROEOLVYEBRYWHKR RHKB RFDIMQRBLVVLRQ OLQH XQOHVV "'
WKDW WKH ORFDWLRQ ZLOO XQGXO\ LPSDLU LPSRUWDQW HQYLURQ
HQYLURQPHQWDO YDOXHV WKH &RPPLVVLRQ KID¥%& GOH\VQ WH OLAH G M- @ W
LVWXHGHQWMDHG E\

Pattern Energy 2-1 Burns & McDonnell



Corona Wind Projects Environmental Report Final Alternatives Including the Proposed Action

$/7(51%$7,9(6 ,1&/8* 7+( 352326(" $&211,

$OWHUQDWLYHV &RQVLGHUHG

7KH &RURQD :LQG &RPSDQLHY DUH SURSRWLW I MRV P R\RVIFROX © WRBQ |
WKH &RIURGURMHFWYV WR l/EWPEXNRLVBMRWEH ORFDWRGRILDVKHQ W K H
BWXG\ &RUKHGRO W UDDQWYMLVRIXRWH ZLOO EH GHWHUPLQHG ZLWK UH\
WHKHQDO W XU NIL@H @D RROSVW NWAMREDE DQG VZLWFK\DUGYV EDVHG RQ WK
LQWHUFRQQHFWLRQ UHTXL UHPH®WYYD SOLASGRDPAEFREU 8 L SBWHR Q
OHDVXWRXWG EH XQGHUWDNHQ WR UHGXFH LPSDFWVHMAWRHPBRUWDQV
SUDFWLFDEOH

BURSRVHG 3BBRIHIF@HQW 3UHIHUUHG

7KH SURSRVHG DFWLRQ LV WR FRQVW BXFWU RGVIRIDWYH R Q QGGL ® B LADRAFL
&RURQDUIHMBWXG\ &R UVLORWLFLSDW DG SURDMWP WKEGIBDWY RKROO EH
WUDQVPLUORRQ DI BANHG VXEVWKDRKXRQ WFDRQVWRHW HOHFWULFL
&R URIQ®G U R MM R WWK H7&)XD@MMB VR IMRIFBW RSRVHG DFWLRQ DOVR LQFOX
RSHUDWLRQ D QGKRDU B WH B ERENRIVEWKLERWRE DT M GWXG\ &RUULGR
7KHVHXSMWHSEVWDWLRQV ZRXOG F RO WOWWWLRIHW \Y RIBQHRDPE HG DW |
SURMMFS/'YQFUHDVH LW WR KL JHIHURYRIOQWHDR WHRQIQPLRIMARIWAL RQ /L Q|
$Q DGMDFHQW VG LXWHSDMRKICR DOVR EH FRQVWUXFW HGDDWWWKKH SR
6XQ=LD 7UDQVPLVVLRQ 3URMNHFMFWBLFRYYHUYHUIOMWHG E\ WKH &RU

N9 IRIWHUFRQQHFWLRQ LQWR WKH 6XQ]LD 7UDQVPLVVLRQ 3URMH

7UDQVPLVVLRQ /LQH

(OHFWULFLW\ JHQHUDWHG E\ WKH ZLQG WXUELQHV ZRXIOGBHEH JDWK
WKDW EKOOJEMENBW 7KH FROOHFWLRQ V\\VDVW R HR@E XRNMIVK ER&ROGR B
3URMHFWY X FWHBWLRQV ZKHUHLWKH HORROAGE 9 HWARRVOOGL EHODUJH SR Z|
WUDQV IR KRWRQD :LQ\SHS R/MEFNWMMDYOUREM FRQQHFWHG WR HDFK F
N 9W U D QLVRPQ \MK@M ZRXOG FRQQHFW WR WK RAKGX Q HIRLZ UR@I V@ X F E HR QR

WR N9 VWS S/ XEVIFYWOLREM PDGH SULRU WR FRQVWUXFWLRQ DQG
HIILFLHQFLHYV WKDW UHGXFHQWR\EBIG B QIGFRLQLFLJHK B OHIPWWAULL X P\® XQ
WUDQVPLVVLRQ OLQH V ZRXOG FRQVLWW RIKBQORQH WKHRIGWXLHQ W URLS
OLQH ZRXOG GHSHQG RQ ILQD® GRXDIR U AR I IMGHDE) B P IDIFRDW) O L Q

6WUWXKUHYV
7KH SURSRVHG WUD@WBHWYVIIRRRWRH RFRXVWHLRQ OLQH ZRXOG EH ZR
PRQRSRGGROMZRPH ROQBFKRIHHDQJIJOH ORVWIWXFWXMHW X WX IRXW GOBH
KRZHYHU LQ VRPH DUHDX\WW UWRVBYRNY ZROPGCGIEWLRQDO VWUXFW?)>

Pattern Energy 2 Burns & McDonnell
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UHTXLUH ORQJ VSDQV EHWZHHQ VWUXFWXUHV VXFK DV ULSDULDQ
W\SLFDOO\ EH XVHG ,Q DUHDV ZKHUH WKH O RH WG KN ORK B IQVDUD C
WUDQVPLVVLRQ BWWUPWXVXHM7 23V OXWUEZDQNPLVVLRQ VWUXFWXUH
VWUXFWXUHV WKDW KROG WKH OHQE XSW & X FWW K K B UNWIKLDANWEHHD W ¥ QW
WUDWQWIPRQ VWUXFWXUHV VWUXFWXUH WKDW VXSSRUWYV FKDQJH LQ
DSSUR[LPDWHO\ WR IHHW DERYH WKH H[LVWLQJ JURXQG GHSH

6WUXFWXUHY VSDQV ZRXOG W\SLFDCROAVEIRDVHWR W U DHQN\F LMY 1ORHD YW
EH GLUHFWO\ HPEHGGHG LQWR WKH JURXQG $GGLWLRQDO IRXQGD)
IRXQGDWLRQV PD\ EH XVHG LQ VSHFLDO GHVLJQ FDVHV GHSHQGLQJ
WUDQROLWYWUXFWXUH SROHV ZRXOG EH DSSUR[LPDWHO\ WR IHHW
DQJOH WR DGMDFHQW WUDQVPLVVLRQ VWUXFWXUHV

&RQGXFWRUV DQG $VVRFLDWHG +DUGZDUH

7KH N9 WUDQVPLVVLRQ OLQH ZRXOG FRQVLVWWRIQW RUHKXK@&OMBYV Z
FRQGXFWRUV FRPSRMIHG/ BRQ & ZRNFRD® MY PLM@MXP FRQGXFWRU VWHHO
$&66 FDEOHV RU FRQGXFWRUV RI FRPSDUDEOH FDSDFLW\ $Q $&66
DOXPLQXP VWUDQGV (REKPBRMHIOAFWRWEKHYVSEQ GLDPHWHU OLQLPX
DERYH WKH JURXNQWUROQWPKNVLRQ OLQH ZRXOG EH IHHW DW
IDWLRQDO (OHFWULFDO 6DIHW\S&HRG B O 136 & WW/B BXDVR DG VIDHORGR D G
FURVVLQJV PLQLPXP FOHDUDQFH ZRXOG W\SLFDOO\ LQFUHDVH WR
VLIHG DOXPLQXP FRQGXFWRU VWHHO UHLQIRUFHG $&65 FDEOHV R

JLEHU 2SWLFYV
JLEHU RSWLF JURXQG RUUVNXEYWRXEYRMIWLRQ FRQWURO ZRXOG EH L
WUDQVPLVVLRQ VWUXFWXUH LQ WKH VKLHOG ZLUH 7KH RXWHU VWI
23*: ZRXOG EH DSSUR[LPDWHO\ LQFK LQ GLDPHWHU

6WHS 6 XEVWDWLR @ HQW SGIMDFK\DUG

ORUH WKDQ R®H QXEZVARDNBESREH FRQVW WRRURME FH\BKDQG WERKWHU L G R U
VWXS VXEVWDWLRQ V ZRXO GFE R BXILW W ZRHRRK-DLQAD BRI PLHDHM
HTXLSFRQWURO HQFORVXUH FRQWDLQ ISR WFFMSIPRAMD\PRRUW VB R B S® U
FRPPXQLFD@G&FRQYWRFLDWHG HTXLSRI®W® DEREDWERQLWLHRXT&HH G}
WKH PLFURVLWLQJ DQG JHRWH F KZQ IQFVE DR E PMWQLRWVR @K FR B 8 URBIRS/D
WKH VXEVWDWLRQ LV WR LQFUHDVH WKK9Y RVRMDKH NMRROPWD EH R R Q/®
WUDQVPLVVLREY AKIFXOG WUDQVSRUW SUKRISR U H 6 VAURRIBFRRGIM RW W K H
WK =D QVPBURMMFWH WKH YROWDJH ZRXO G 9VKHQM®AH $ QFUHDVH

Pattern Energy 3 Burns & McDonnell
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VXEVWIAWRXROG EH ORFDWHG ZLWKLQ D IHQFHG DUHD 7KH IHQFH ZR>
LQGXVWU\ VWDQGDUGY WR SURYLGH VDIHW\ DQG VHFXULW\

$ VZLWFR\®UBR N9 VWS S/XEVARXWGREH ORFDWKE BXQ]RBHQUWD QWRP L V
3URMHPAMVE L WKIR DA & W WX EVARXW GRERQQHFW WKH HOHFWULFLW\ WR V
V\VWHP

5LIJKRV: D\ $FTXLVLWLRQ

52: ZLGWK IRU WHKRQWUDGVPRMBG® EHW HDFK VLGH RI WKH WUDQVPL)
IRRW ZLGH 52: ZRXOG DFFRPPRGDWH WKH DQWLFLSDWHG VWUXFWX
WUDQV P LVARDRMGOARMS O\ ZLWK HOHFWULF DG V:0DMM\ GRIHWW LFFDX0 &
FRQVWUXFWLRQ RSHUDWLRQV DQG PDLQWHQDQFH RI WKH OLQH T
VWUXFWXUHV LQ WKH 52: )LQDO GHVLJQ ZLOO GHWHUPLQH WKH VW
WKH WMAMLQRVQPDLQH 52: WHPSRUDU\ ZRUN DUHDV DQG WHPSRUDU\ D
WUDQVPLVVLRQ OLQH DQG VXEVWDWLRQV B6RPH SXEOLF URDG XSJLU
WK UR XAKQ WRKGIQ 7RRW ¥OMEGEHROXBWM\ 5R D G\Q § B L'G\E BEQVE QWY D W H

ODQGRZQHUV 7UDQVPLVVLRQ OLQH IDFLOLWLHV RQ SWRYDWH ODQC

$FFHVV 5RDGV

7KERURBGQLBE\VWHPXOG XVH H[LVWLQJ URDGYV DQG RYHUODQG WUDY
RUGHU WR UHGXFH QHZ GLVWXUEDQFH 6RPH QHZ SHUPDQHQW RU V
UHTXLUHG WR DFEFHVV VWUXFWXUH ORFDWLRQN[ZVYWKQQ® 32K BROGL|
UHWDLQ DFFHVV IRU PDLQWHQDQFH 3RUWLRQV RI H[LVWLQJ DFFHYV
UHTXLUH LPSURYHPHQWY DV ZHOO DV QHZ DFFHVV URDGV WHPSRU
DQG RU UHGXFN WMWK BIOOPRGWBDSH WKH DOLJQPHQW RFDRNWQHZ W
FRXQURXWHY ZRXOG IROORZ ODQGIRUP FRQWRXUV HQVEBWLYRBK/ HG
DOLJQPHQW GRHY QRW LPSDFW RWKHU DHY DXEFN W DEDIEW Z& & DG LE
UHYHJHWDWHG ZLWK QDWLYH RU VLPLODU JUDVVHV DQG IRUEV IRO
VXEVWDQWLDO VXUIDFH SUHSDUDWLRQ DQG UHVHHGLQJ ZRXOG RF
FRQVLVW RI ORRVHQXQIDWHKHUHVHHGLQJ LQVWDOOLQJ FURVV GUDL
LQ WKH IRUPH UDDRF HMO/OURD@ HPSRUDU\ GLWFKHYV DQG VZDOHYV

$00 QHZ DFFHVV WKDW LV QRW UHTXLUHG KRW IPQ E R VRH Q\LKHF 8 YRX B
*DWHV ZKHUH SUHVHQW RU LI LQVWDOOHG ZRXOG EH FORVHG DQC
ODQGRZQHU $FFHVV URDGV RQ SULYDWH SURSHUW\ PD\ EH PDLQWI

Pattern Energy 4 Burns & McDonnell
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/ID\GRZQ ODWHWLDHUEWDJIL

7JHPSRUDU\ PDWGRZIPDO VWDJIJLQJ DUHDV ZRXOG EH UHTXLUHG WR VW
DVVHPEOH VWUXFW>XRUH\R QRAW WX EREG R IR ENRRWHARH VWD JIZRXOGHDYV

EH XS WR DB Q&R FIDQUWIEHONDUHDV LQ FORVH SALRVKP QWA KAHR DHH D W'
OD\GRI™®JILQJ DUHDV ZRXOG EH XVHG WR VWRUH PDWHULDO DQG H"
SDUN YHKLERWWYNEMRIE SRYWDEOH FRQVWAUXFIWLIRRQUW D B LORXD G EH W)
SRWHHQWLDJR QPHQWDO LPSDFWV D QBUH DD/QZX FXIMHG| B X QUEH ONRKEHD W WG JI
DYRLG VXFK VHQVLWLYH DUHDV 7KH VWDJLQJ DUHDV ZIRXRIG EH UH
&RURBQLBE\VWHP

&RQVWUXFWLRQ $FWLYLWLHYV
7KH SURSRWRIBZLE\VWHPO XVH VWDQGDUG FRQVWUXFWLRQ DQG RS
RWKHU WUDQVPLVVLRQ SURMHFWYV LQ WKH ZH VM HULY 84J BW FI\G H5GV IV \A
DSSURJHRD PRQWKWHQRIL@KH UHVXOWYV RI LQWHUFRQIKHFWLRQ VW
&RURBOQLENVWMERQVWUXFWLRQ VFKHGXOH SURMHFWY DFWLYLW\ FF
E\ WKH HQG R&RURIXBGURMMHPEBR URBQLE\VWHPOO KOQ®SHUDWLRQ E\
HQG RI

6HTXHQFH RI $FWLYLWLHV
7KH FRQVW U XARNVIRREIT R 6\WWHMW H[SHFWHG WR | RO O RQ@ HZ K\HWMUBKTFXAWHDQUFHH
ORFDWLRQV VXUYHODE@RY® \PW B/NHHUGE D ORF/DW\D B G HDQUGH @G PPN HMVMH G H G
URDGV LPSURYHG RU E XL ®WHULLDHO § HEALHAVWWDLUR X VWM G XIF QVRKQH FKHERQOOM
DQG SROHV IUDPHGFRQG XFWMRWH G QMWHO RGIEDMBD@HFODLPHG 7KH \
FRYWXFWLRQ DFWLYLWLHV PD\ RFFXU DW GLIIHUHQW ORFDWLRQV V
UHTXLUH VHYHUDO FUHZV RSHUDWLQJ VLPXOWDQHRXVO\ DW GLIIHU

7THPSRUDU\ OD\GRZQ PDWHULDO VWDJLQJ DUHDVRAR R W& HWH CORFDWV R
SULYDWH ODQGY DORQJ WKH OLQH URXWH ZLWK QHJRWLDWHG DFFFE
VHUYH DV ILHOG RIILFHV UHSRUWLQJ ORFDWLRQV IRU ZRUNHUV SI
WHPSRUDU\ PRU¥RDUOBUKXFWLRQ PDWHULDOV

6XUYH\LQJ
&RQVWUXFWLRQ VXUYH\&RURN QRUE\W WRRSQUAYRWMHEB! DVFHUWDLQLQJ
JHRWHFKQLFDO FRQGLWLRQV IRU IRXQGDVDICRQEHGHYHIWLRQQRI \62
ZRUN DUBDWHRMQ DQG LQ VRPH DUHDV URDGV WR DFFHVV ZRUN DU

Pattern Energy 5 Burns & McDonnell
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$FFHVV 5RDG &RQVWUXFWLRQ

TKERURRQLB\VWHPXOG EH ORFDWHG LQ FORVH SURJL PIDW L @/IRWEPINH
DFFHVV WHKMWMR5WKH H[WH Q@ KWHSRRFWL B R BDWHRFR QY WBHPPBWURQ DFFHVYV
RYHUODQG WUDYHO PD\ EH UHTXLUHG WR DOORZ DFFHVV RI FRQVW
7KLV PD\ LQYROYH FOHDULQJ YHIHWDWLRQ DQG FUXVKLQJ YHIJHWD
ZKHUROQWRXULQJ LV QRW UHTXLUHG GLVWXUEDQFH ZRXOG EH OLP
PLOQLPL]H FKDQJHYV LQ WKH RULJLQDO FRQWRXUV /DUJH URFNV DQC
DOORZ YHKLFOH DFFHVV

(TXLSPHQW WR FRQVWUXFW WKH DFFHVV URDGV ZRXO GWO@FOXGH K|
ZRXOG EH LPSOHPHQWHG WR U MRS IFHH DEPFSEAGRW B 1§ FEAXLLROQV LIP\S DIFMI K W D
VWUHDPV WR WKH AR/ KMXML BB B B WW FROIE\DWHIUVAVID IPQ B URXERINGEIAY R D G V
XWLOL]HG WR W KIS HR/SHQVD \8 R O \ZREX(EHE LFVONBPIO@OMWG ZKHUH QHHGHG
FRQVWUZRKWEGRQXGEHR GWWWO PHDVXUHYV BWK UHJT X EBEE EaXEDE R Q
WHFKQUXRKK\WY LQVWDOOLQJ ZDWHU EDRIXO BQEH ALBRO WRHRR Q@ DR @ D
,Q DGGLWLRQ PHDVXUHV ZRXOG EH WDNHQ WR UHGXFH LPSDFWV V
ORFDWLRQV DQG IGR®VY Rl RHUHMBIDQY SHU

6 W U X F WRKQJHHV
(IFDYDWLRQV IRU VWUXFWXUH KROH VPRROQNHBHS RZGIHUDXOIAUP B GXIL 8
VWDQGDUG VL]HG EDENKRH RU ODUJH H[FDYDWRU :KHUH WKH VRLC
WUXFN PRXQW HIGZRRDHUEHXIMHG 7KH IRXQ G D W LLRHI KITBELSIPW QR\Q D G
DFFHVV WR WKH IRXQGDWLRQ VLWHYV 6WUXFWXUH KROH H[FDYDWLTF
DXJHU RU GULOO D FUDQH DQG PDWHULDO WUXFENV

BWUXFWXUM WRPSRUDHWILO\ RSHQ RU XQJXDUGHG GXULQJ FRQVWUXF
ZKHUH SUDFWLFDO WR SURWHFW WKH SXEOLF OLYHVWRFN DQG ZL
VWRFNSLOHGDRO DWEE ZRUISODFHG RULEBRVABIRNK ® DIQQGREQHWX® W D

6WUXFWXUH )UDPLQJ DQG $VVHPEO\
3ROH VHFWLRQVY SROH IUDPLQJ DQG DVVRFLDWHG KDUGZDUH ZRXC(
E\ WUXFN 6WUXFWXUHV PD\ EH DVVHPEOHG RIIVLWH\DWRQGXWN RQV SR
KHOLFRSWHU ,QVXODWRU VWULQJY DQG VWULQJILQJ VKHDYHYV DUH
ZKLOH WKH SROH LV RQ WKH JURXQG 6WULQJLQJ VKHDYHV SXOOH!
VWULQJILQJ SURFHR/ YW R UNVBWW DRNVKPHDOQWMRU VWULQJIY 7KH DVVHPEOH
SODFH E\ D FUDQH +HOLFRSWHU DVVLVWHG FRQVWUXFWLRQ PD\ EF

Pattern Energy 6 Burns & McDonnell



Corona Wind Projects Environmental Report Final Alternatives Including the Proposed Action

&RQGXFWRU ,QVWDOODWLRQ
2QFH VWUXFWXUHV DUH LQ SODFHJDISR®RMV OKBDW XURK VR BN B X6 WO b
WKURXJK WKH VWULQJLQJ VKHDYHV RQ HDFK LQVXODWRU $ ODUJH!
WKH SLORW OLQH DQG VWUXQJ 7KLV LV FDOOHG WKH BN ®®MAJ OLC
FRQGXFWRU LV SXOOHG WKURXJK DOO LQVXODWRU VKHDYHV

&RQGXFWRU ZRXOG EH VWUXQJ XVLQJ SRZHUHG SXOOLQJ HTXLSPHC
HTXLSPHQW DW WKH RWKHU HQG )RU SXEOLF SURWHIFGERQHG KB MM,
RYHU URDGZD\V WUDQVPLVVLRQ DQG GLVWULEXWLRQ OLQHV VWU)
FRQVLVMWDRPIH+SROHV WHPSRUDULO\ SODFHG RQ HLWKHU VLGH RI DQ
ZLUH FRQGXFWRW RWRIRTPOICBPLQJ RQ DQ REVWDFOH (TXLSPHQW IR
DXJHUV OLQH WUXFNV SROH WUDLOHUV DQG FUDQHYXYKHKHXBIUG VWU
RWKHU VDIHW\ PHDVXUHV VXFK DV RRQWWILRIWQ \G HWOIDRIHPWH @R R O R BH EXW

&RQGXFWRU VSOLFLQJ ZRXOG EH UHTXLUHG DW WKH HQG RI D FRQUC
VWULQJILQJ 7KH ZRUN ZRXOG RFFXU RQ ZRUN DUHDV IRU WKH SROF

+HOLFRSWHU 8VH
$FFHVV LG WRT XIIDIFKK WMOMDWYPU XV HRWLWH IRU FRQVWUXFWLRQ DFWL)Y
WR VXSSRUW FRQVWUXFWLRQ DFWLYLWLHYV RM ¥XrRIONNVAUXEMWDLR VKRB
SRWHQWLDOO\ IDFLOLWDWHG E\ KHOLFRSWHUV PD\ LQFOXGH

Xx 7TUDQVSRUW RI HTXLSPHQW DQG PDWHULDOV WR WUDQVPLVVLR
x 7TUDQVPLVVLRQ VWUXFWXUH SODFHPHQW

X +DUGZDUH LQVWDOODWLRQ

X :LUH DQG FRQGXFWRU VWULQJLQJ RSHUDWLRQV

$00 KHOLFRSWHU RSHUDWLRQV ZRXOG BH GCRRDG $QRDLIDA BRI BB LIRQX
)$$

6WHS 6 XEVWDWLRQV DQG 6ZLWFK\DUG
JROORZLQJ VXUYH\ DQG VWDNLQJ RI WKH VXEVWDWLRQ DQG VZLWFI
LQVWDOOHG DV QHFHVVDU\ 6LWH DFFHVV ZRXOG EBJIFHMIDUHG L
QHHGHG WR LQVWDOO D JUDYHO GULYHzZD\ 7KH VXEVWDWLRQ DQG
&RQFUHWH SDGV DQG IRRWLQJ IRU HTXLSPHQW ZRXOG EH LQVWDOUC
IHQFHG DUHD (TXLSPHQWWVNAKRXQOIGWHHDGHOINGHHDBOMR VWRUHG LQVL(
VRPH PDWHULDOV PD\ QHHG WR EH VWRUHG RQ WKH SURSHUW\ RXW
(TXLSPHQW VXFK DV FLUFXLW EUHDNHQWG VEZXR XEBREDHRDBWO BL WERWW D
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7TUDQVIRUPHUV ZRXOG EH GHOLYHUHG WR WKH VLWH DQG LQVWDOO
DQG GDWD DFTXLVLWLRQ HTXLSPHQW ZRXOG EH LQVWDOOHG 8SRQ
DUHDV RXWKNH &R X\CKG1 HH QW HVWROQW G R0 B HHBWXUIERQ F

&ERQVWUXFWLRQ :DVWH 'LVSRVDO
&RQVWUXFWLRQ VLWHV OD\GRZQ DQG PDWHULDO VWRUDJH \DUGYV
FRQGLWLRQ WKURXJKRXW WKH FRQVWEBKFYWHRRY 38 UURE W K HXV HWH)
GLVSRYRGDQ DSSURYREOPCR@HAWHF\FOLQJ RSWLRQV 2LOV DQG IXH
DSSURYHG VLWH IRU GLVSRVDO 1R RSHQ EXUQLQJ RI FRQVWUXFWL

6LWH 5SHFODPDWLRQ
RUN VLWHWHA2ARKFKODLPHG XVLQJ H[FHVV PDWHULDOV QDWLYH RU VL
IRU WKDW SXUSRVH 7KH FRQWUDFWRU ZRXOG GLVSRVH RI H[FHVV !
PDWHULDOV WKDW FDQQRW EH XVHG LQ UHFODPDWLRQ ZRUN

"'LVWXWBEDS DZLWK WKH HI[FHSWLRQ RI DFFHVV URDGV ZRXOG EH UH
RULJLQDO FRQWRXU DQG UHVHHGHG ZKHUH DSSURSULDWH O5LSSLQ
URDGYV RU RWKHU DUHDV ZRXOGQHHRQRQKHDD/PENEOMVRDVRL'G FHREGDF
YHIHWDWLRQ GHVWUXFWLRQ ULSSLQJ PD\ QRW EH UHTXLEANHG IRU L
FDVH EDVLYV

BURWHFWLRQ RI 3ULYDWHN LBWRGHEIQWID@ 6 H V
(ILVWLQJ LPSURYHBHOMMWEBARXRPWG EHHSODFHG LI WKH\ DUH GDPDJHG E
H[LVWLQJ URDGV ZRXOG EH OHIW LQ D FRQGLWLRQ JHQHUDOO\ HTX
FRQVWUXFWLRQ RI WKH WUDQVPLVVLRQ GUQWHSERFEHE® DQG UB\SEDF
DUH GDPDJHG E\ FRQVWUXFWLRQ DFWLYLWLHVY WR WKHLU RULJLQD

7HPSRUDU\ JDWHV ZRXOG EH LQVWDOOHG RQO\ ZLWK WKH SHUPLVYV
RULJLQDO IRRQRZWQRFRQVWUXFWLRQ XQOHVV RWKHUZLVH DJUHHG
FORVHG DQG ORFNHG GHSHQGLQJ RQ WKH DJUHHPHQW ZLWK WKH ¢

3ULRU WR FRQVWUXFWLRQ DOO VXSHUYLVRU\ FRQVWBKXKFWLRQ SHU
HFRORJLFDO DQG FXRPWXVDOWHY RKKIIFPHWITRUW WKH FRQVWUXFWLF
IHGHUDO VWDWH DQG ORFDO ODZV UHJDUGLQJ ZHWODQGV YHJHW
LPSRUWWEHWHHRIUHVRXUFHY DQG WKH SXUSRVH DQG QHFHVVLW\ RI S
SURWHFWLQJ VHQVLWLYH UHVRXUFHV
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$00 ZDVWH SURGXFWV LQFOXGLQJ IRRG JDUEDJH IURP FRQVWUXF
UHFHSWDFOH RU UHPRYHEBX3DA EH KDXOHG WR D VXLWDEOH DQG D
IDFLOLW\

7R UHGXFH WRKHW/ RWEPEWUYH IHDWXUHY GLVWXUEHG LQ GHVLJQDWHG
GXULQJ WKH HQJLQHHULQJ GHVLJQDSURFHW W XRKDDNWRXDW R RGV \OHL P\
DUHDV DQG ZDWHUFRXUVHY DQG RU WR DOORZ FRQGXFWRUV WR FC
GHVLJQ

2SHUDWLRQ DQG ODLQWHQDQFH
2SHUDWLRQ DQG ODLQWHQDQFH RI WHKH &QRRRQBQXGE SWKRMIHRFOMD\R Z \

2SHUDWLROQ
$IWHU WKH FRQVW WORMWEHH OHBQHUJL]HG ODQG XVHV FRPSDWLEOH
DFWLYLWLHV DVVRFLDWHG ZLWK RSHUDWLRQV DQG PDLQWHQDQFH
52: ([LVWWQRQG XVHV VXFK DV DJULFXOWXUH DQG JUD]LQJ DUH JHQ
,QFRPSDWLEOH ODQG XVHV LQFOXGH FRQVWUXFWLRQ RI SHUPDQHQ
VXUIDFH HOHYDWLRQ WKDW ZRXOG DIl HRWRU(6H BIQ® R & UDF DO LMOLHHD/

6DIHW\ LV D SULPDU\ FRQFHUQ LQ WHRKIHHS ® QVWB@D Q Y LY/ LA DL IR IZ\R
SURWHFWHG ZLWK SRZHU FLUFXLW EUHDNHUYV D 6B QUGEKFIWRKGI EDLLAXL
RFFXUV SR EHUDZRWRORDWLFDOO\ UHPRYHG IURP WKH OLQH /LJKWQL
RYHUKHDG VWDWLF DQG JURXQGLQJ ZLUHV DORQJ WKH OHQJWK RI

FURVV RU DUH ZLWIK5R20Q Z\RKH GHBH JURQ W GHIH MARUSEBY VKRFN DQG W
UHTXLUHPHQWYV

ODLQWHQDQFH
ODLQWHQDQFH RI WKH WUDQVPLVVLRQ OLQH ZRXOG EH SHUIRUPHG
QRQ HPHUJHQF\ PDLQWHQDQFH DQG UHSDLUV WKH VDPRIX®WGHEBXW |
LPSOHPHQWHG WR WKH H[W HQ®RX & B RYWDIFEOHG AKGIQRE DFHHMY WR W
UHTXLUHG IRU PDLQWHQDQFH DEFWLYLWLHY RQ WUDQVPLVVLRQ OLQ

(PHUJHQF\ PDLQWHQDQFH ZRXOG LQYROYH SURPSW FRWHRHMEWRI| F
ZRXOG EH LQVWUXFWHG WR SURWHFW YHJHWDWLRQ ZLOGOLIH DQ
5SHFODPDWLRQ SURFHGXUHV IROORZLQJ FRPSOHWLRQ RI UHSDLU ZR
QRUPDO FRQVWUXFWLRQ
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7UDIILF 6WDIHW

OLQLPDO DGGLWLRQDRXRIBKXEXR® 5 YMEOLIFLERDGY LQ WKH DUHD DV I
FRQVWUXFWLRQ DQG 2 0 RVHWRBIXWHDRIWPKMVARD OLEDBWKHRI YHKLFO
WUDQVPLWLLQRP DOQQH SDBWWH® H/EBWLFRQVPLVVLRQ OLQH@RXOG C(
ILQFROQ 7RRW WYMGEBIO X SEGHWEIRMR QWY URDG XVH NQEG FU® VYRW UD Q BH
*XDGDOXSHPSRXEHNUH VXIRXERB FREUGLQDWHG ZLWK WHKHNIREZ OH[LFR
7UDQVSRUW DWQ RROMQ GRRUWKHD MEBROXNBM\ 5RDGV 0DLQWHQDQFH 'HSDU
HQIJLQHHULZRXGBWIHIWPLQH VSHFLILF UR DWGHHAURYE LW L RIGIOD & LAJIHFAKYW
BHFWLRQ

'HFRPPLVVLRQLQJ
'"HFRPPLVVLWRH@RRRQD :ZQG O UR MR EDNHEQ QHEPFR\ODLBD MHW H U Q
'"HYHOR S P i\IVE HS$ O R PUHIDWNHBHHY W KsHHY H O R S PMIRVEBWIIBI[WLIIFR Q G W L R Q
3DWWHUQ 'H YHPRYBED WY FH DRULVRND J HIQQNUFDMYCH

X Wind turbines (including towers and pad-mount transformers) :LQG 7 XUALBXHHYHDUHG
F O H DOYHEH P R YUHRSR K3HU R W H ®W\@®I\O L T XLGH/D M WWFR Q W WIKHDGED Q V R
EH UHPRYHQGRPDVWHIOF FRU GDWRKHQR VW D@PWGHIXODWLRQV

x Tower foundations and pad mount transformer foundations $0O R X Q G DIWVWQLVRMID@VAXHIG
JURXWGER X QG DAN.IERR O H DRIAHHEDI)HEH P R YUHRW KIHUR XWQ ® W HD VW
IRXIBHHEW O WXKIHJ D GRIORW D Y L PMULHHIVV@HIGH) R X QWG U H VI YWF K
UHPRYDOQLEH HWKR S R RALKOHD PRHY L P L@ CBLR X @@&W K/HL W H

X Overhead power and/or communication lines 2YHUKHDG SRZHU DQG RU FRPPXQL
RZQHG E\ 3SaDWWHUQ 'HYHORSPHQWOMHDBRGER DRYWRBAUK HQ XVH ZLC
3URMHFW VLWH

x Substations 6X EVW D W E RFGDVH ZAUBHEDDQUHEH P R YUHRGR KHU R W H BV@EEQ \
OL T XLUEHDN WYR Q W D QRAGE V WDIDEHRE B R R Y Bl GHOR WV K/HL MH
DFFRUZDWRKHWKM® DAY UHIJEODWLRQV

X Buried cables(power and/or communication) $OBXUEBE (- RZHIUERBWLF
FRPPXQLADWHEHRWQW D@/EHLR XQ G & O H DROHIDW@WHIMNKWHHHEW O K H
JUDRBWIOHD QBGHF\DH/BWHU Q 'H'Y HHIQRSEAKEY@K Z OFEU2D Y L PMMLHHIVVQH G
W KIH R X3 U H VXY WRKH P RY OI® O @ HWWKR S R RALKOHD PRHY L P L\@ C5WH
IRXQ@P&WK3HURMHFW VLWH
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Xx O & M building : LOBH O H DRUOH-EDDHEH P R YUHRIR IS R WH B W W H U Q
'"HYHORSPHOWXPMIRH 0 EXLOBH QVVLIQHZQWRI D QHZ

X Restoration of property. 7RWKHWHE /V RUWERONV WRERHEORQD 3URGIWEWOWOLWH
EHUHWXWRUHGLVWRQGYIWMLWQYHUQ 'HY HORSWKERW RARMBO YLWLHV
FUHDWHGY R X0QUEH O 2 HVOWKR SR RMKZHD PRHY L P \VO\BRIX QW KM RMHFW VLWH
D QWWR KiHW H B BV RSADIEFON WRIBEWDI I H W X W @ WEKAHR Q G DWE HR RNUKH
KR O HAD RIENHUIHY G X J
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$))(&7(" (19,5210(17

,QWURGXFWLRQ

7KH DIIHFWHG HQYLURQPHQW LV GHVFULEHG EHI®BE IRU WKH HQYL
BHFWLRQO &RPPLVVLRQ UXOH 10$& DQG DGGLWLRQDO UHVRX
LQWHUHVW E\ 6WIDU I U RAKRRUVFEHMIHRORJ\ DQG PLQHUDDDWHMRXUFHV
UHVRXORWWD DQRXODNKQID O DQG KILKMR UHN RXFERDWROHRALILRXV DQG
VRFLRHFRQRPLFV DQG HQYLURQPHQWDO MXVWLFH FRPPXQLFDWLR
KD]JDUGV KD]DUGRXV PDWHULDOV VDIHW\ JHRJUDSKLF UHVRXUFH
7KH GMWERQ IRU HDFK UHVRXUFH LQFOXGHV GDWD VRXUFHV XVHG
ZLWKLSRWRED FH@WXG\ BR ZBIOGRDYRWYBOH: LQG 3 UREHR B RIQPU HID G
3URMHAW YKIRYPRLEDWRQJVE&RHRQKHHHBOW X G\ &RQUDIOGRUWLQJ R
WUDQVPLVVLRQ IDFLOLWLHV ZL31.@\GHBSARGCQQHFRVQL RIK W WK G XIOW B (RG
DV ODQGRZQHU SUHIHUHQFHV

7KLV VHFWLRQ Rl WKH (5 GHVFULEHV WKH H[LVWKH $ FIRROALW RR RV
LV RQ WK HSRMWHRXW EBI® O'QDH HFRAWHGE. EWUDQVPLVVLRQ OLQH WKDW |
JHQHUDWLRQ V\VWHPV WR FRQQHFW WR HOHFWULF PDUNHWV 7KL\
WKH SDUFH QW RV KOHRRW ZR21: WKH WUDQVPLVVLRQ OLQH DQG DVVRFL
DUHDV RI LQWHUFRQQHFWLRQ VXEVWDWLRQV DQG DFFHVV URDGV
FDOO KK URQD KHGWXG\ &RUYLBGRWD LV VKR DQDIQQH([KRIEKW R SURYLC
DGGLWLRQDO FRQWH[W WKLV VHFWLRQ DOVR SUHVHQWY WKH H[L\
DIIHFWHG E\ WKH ZLQG 7XLYHDDMIL RO FRQW HESRIDRQLIR QL QG BLERMHGE \
$UHRG RVVIKRZQ LQ ([KLELW

$LU 5HVRXUFHYV

'DWD 6RXUFHV
7KH IROORZLQJ GDWD VRXUFHV ZHUH UH YARIQGE GRMLR®ROEVY WKH H
7RUUDQFH D Q&R¥OWEHRNRI) T 'H GWXG\ &RGEANRERD D3 ULRNGHFW
$UHD

1RWH WKDW WR WKH H[WHQW WKDW UHVRXUFH DYRNGINQBH RKW V IFXHD R X
WUDQVPLVVLRQ FRUULGRU VXFK FKRRURQWIZRXQG YWRMWFWHPDHD ZLWKLQ
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X 1HZ OH[LBRLURQPHQWD®LWH 3R D &/PWQWORIODL Y R U LSFF 4 WMWHR U N
'HFHPEHUURPWWSYV ZZZ HQWXQP URRQDIMERHYWZRUN

X 86 (QYLURQPHQWDO 3URWHEWZ REHBEFIRYAMBES U IURP
KWWSV ZZZ HSD JRY QP

&XUUHQW &RQGLWLRQV DQG 7UHQRR UFHID ROIMO 2YHUYL
6WXG\ &RUULGRU
$LUXDOQDWQFROQ 7RUUDQFIERBEQBIRIMKRRMBO D H@WXG\ BARUULGR!
ORFDWHG LV JHQHUDOO\ FRQVLGHUHG YHRXQWNRIRHBWY PRRHIHED QR L W H |
OH[LFR (QYLURQPHQW®DOO '$SDUNPBQW\ %XQHAR® Q HBRIGVDD F H
*XDGDOXSHDMRE OWWYLQPHQW & IVIVDW B W E R QDI GD BRGI YWEKHHW \
DWWDLQPHQW VWDWXV LV UHIOHFWLYH Rl ORZ SRSXQRWRRQ GHQV
7RUUDQFH DQ&RPEBIDHNESBRZ QDWLRQDO D QB JHYZ WHS RERV W& DR
(3% IRU DLU TXDOLW\ LQGH[ VFRUHV OHYHOV RI RIRRUBHDQG O]
LQGLFDWLYH Rl JRRG UHJLRQDO DLU TXDWLW\ DERYH WKH QDWLRQ

&XUUHQW &RQGLWLRQV DQG 7UHZ¥R\RUFHIDRQOOG 2YHUY
BURMHFW $UHD
1R XQLTXH DARQTGXMARWYY DUH NQRZRUWRR BFERG 2 USRTX-FOW Wl H D
FRQGLWLRQ¥RALRVKD QLW & H3 IRXIE \E H WHPLODU WE R KBIMWRER GO V F U L
7RUUDQFH DQ&RYPEIDWNGSRQ ORZ SRSXODWLRQ GNQVLW\ DQG OD

1RLVH

'DWD 6RXUFHV
7KH IROORZLQJ GDWD VWRRUFWVHAUW KIFHRMIGNAWMGRER A DV RUUDQFH
DQG *XD GRGRSWERU R Q I X6IVPX G\ & RVYE &RKIR QD :LQG 3URMHFW $UH

X 86 &HQVXV %AOUHFDNX)FEFWVHABPEHUURP

KWWSV ZZZ FHQVXV JRY TXLFNIDFWV IDFW WDEOH 86 367
X /ILQFROQ &RXQW\ &RP $XHKHQ VEWMHO BRXWKZHVW //&
X &RPSUHKHQVLYH /D QRSUSNHD B & CRARZKRWAE K & \
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&XUUHQW &RQGLWLRQV DQG 7UHQG®RR UFHID ROIMO 2YHU YL
6WXG\ &RUULGRU
JLQFROQ 7RUUDQF K RXQ &/UMIFRHEQXNAH V LARFDMUIHIEOHQL AR ZL W
SRSXODWLRQ GHQVLW\ EHORZ W K H RZX\D/MIGHRUDGUGNDOIVR. @ B O \ DOYRIZI D .
DPELHQW QRLVH OHYHOV GXH VR WR® DUSHUEW X\CH WARLLGFIDERRIL VU B Q IH
IURP YHU\ TXLHW ZLWK Q DRPLQDAVYE@X RV IRALV\ZLQ ® BARDOL]HG DU
KLJKZD\ FURVVLQJV DQG LQ DJULFXOWXUDO DUHDV GXULQJ FXOWL
E\D L U F2WDM MVLIDL WAKSHD F H

&XUUHQW &RQGLWLRQV DQG 7UHQRR UFHIMREQDO 2YHU YL
BURMHFW $UHD
1RX QL ORL WHQRW®RFFXU ZLRKURQD :LQG 3URMBEFWWIEHRIDR Q D
'LQG 3URMHRW ESSIIHPOVIRKUL G H V F IDLERHYSW KR UR QY FH B W X G\
&RUU EG®RBI@ RZR S X 00 WQRQEBD R EG$V H VLHIQRNU H D

*HRORJ\ DQG OLQHUDO 5HVRXUFHYV

'DWD 6RXUFHYV
7 K HR O O RZDQRDX WHHIMH Y L MRV HYVR'ORJLFDO DQG FRIQBBBOQHVRXU
7RUUDQFH DQ&RYWPWEHRNRIDD M GWXG\ &RGRANRERRD D3 URNH FW
$UHD

X %URDGKHDG 5 ) 6XEVXUIDFH JHRORJ\ DQG RLO DQG JDV ¢
OH[LFIRHZ OH[LFR %XUHDX RI *HRORJ\ DQG 0L QB U BRFRHUWRX UV
OH[LFR

x 3UHOLPLQDU\ *HRWHFKQLFD® (:Q{.G B H BRI B WHFRU We®XQ] L
(QJLQHHULQJ &RPSDQ\ 2FWREHU

X 7KH 'ULOOLQXDGDOXSH /LQFR&RX QDMLGH VR WU KB DAV
'HFHPEHUURPWWSY WKHGULORH[QBFR FRP XVD QHZ

&XUUHQW &RQGLWLRQV DQ QG YHIH@GHER UFHID RBIHO
6WXG\ &RUULGRU
7KBRURQD :LQ@® GHRMRIFARH WIWE M KHHDOWDWSRWLRIUDSKLIZKISURYLQFH
VLJQDW R OB BISARW KW H DO L Q \2 LIV OWIOWDD \I DY K B K@ U HH®\G H G
DZDA@QVIHHD E\ Wi BKBRY X0 QG ¥ DDIHDE DN G R-RUKWQ RIPRL VW H Q W
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VRR ©BUH Q WOR EHBIVWRFN PIBIO DW I B UHH P Q B @AM D O O D\GRDX @IHAY H U
VHGLPHQEMG URFWHO | LV P RIVIBAOH GLHRUPQ \M\KKDDBHRHE® S R . (MKHHG
RFHP@FRQW L QH Q WIB VVDHIDEQ V R R VK HRWOK H S D B WB BWHR P H

K L J K ODLQIERARHM Q HIRXW UXKRE N W

,Q JH QM UDIQHIOE®EY HVWARQ@XRWHG E\ %DUU (QUQ DRMHDW RWUERE PS D Q\
RVRLO R YW EE GGQRKFN DB D FH\D WHIIR Q B @MW D O PROLOFD W IRROQV D L Q V
YDU\LQJ SURBRQWDRAY VLOW FO DR XQYKEYHIOG LV KBENMDGEIER F N
JHQHFRQORVMWVLPHRFNUVDQGVWRQH O QRERDWR RARAZH W MW P W R Q H
D U HRILV Q HRX® U B KNR @ HVWHHD F R X Q WHURDONEKBRHUWR MREGR U RO@GURMH F W
$UHDQ PRV \DZFHDWHEHHGHEIRFINDR EV H UR PlIGG LIDMONCER YWHRIZ® L ZB V
XQGHEPRIUBR P S HWRFOW L E LW UMD W KQ AU RGIIRLBENHOFRXQWHUHG D\
R QFH R W H FEKRULLFQPIO (RFD W R R WANIEW H BRRPHIUD |, Q AIDRMIRGLRRIUD SKLF
GHSUHRVIXRIQIVFLD O NDHRIRNE VIHQWBD@X-PERHLR F D IVE RRWIR U R QDG
SURMHHAWSHFLI LV EROWXQE QRUWKKMBQWNU Q

7KHUH DUH QR LGHQWLILHG K\G URFPHME R® AW H O FIWOLAR@J DAWFRAH. YMUWADL(

&XUUHQW &RQGLWLRQV DQG 7UHQRRURQIDROOG 2YHUYL
3URMHFW $UHD

*HRORJLFDO FRQRERURLQRI VL (R AWRN MFRWH $ADHPH DV SUHYLRXVO\ GHV
&RURQDUIsM @®WXG\ &RUULGRU

7KHDHBH FXUUHQWO\ RLO QDWXUDO JDV OHDVHV ZRHLQFROQ &F
'ULOOLQJWRVW RI WKHVH OHDVHV DUH WR VXSSRUW H[SORUDWLRZC
KRZHYHU WKHUH DUH QR PDMRU RRR®QMQG,QDARXWD® RBP \& ERY WQ W K
H[SORUDWIZK® OHMOHWQERPH Rl WKH H[SORUDWLRQ ZHOOV KDYH OR
GHSRVLWV LQ WKH (VWDQFLD %&RURQD :WEKE RURRINGEASK § DS5RU WL R Q
KRZHY WKHVH GHSRVLWV KDYH \HW WR EH H[SORLWHG *XDGDOXS
7KH 'ULOOLQKRZHYHU PRVW DUH ORFDWH G&WR BRQIOH: IQRE W R & M AW
LQ WKH 7XFXPFDUL %DVLQ 7KHS B FRUHWERWQU B B/E RWADHPAD @ BW K L Q \
3URMH F [ K$LLEH. DV

OLQLQJ KDV DOZD\V EHHQ LPSRUWDQW WR WKH HFRQRPLHV RI WKH
PLQHUDO GHSRVLWY EHLQJ OLPLWHG RU WKH WKW @BERORQ: ISR F H \
SURMHPAW $HHEMHQ VKXW GRZQ /LQFROQ &RXQW\ KDV KDG UHJI

Pattern Energy 4-4 Burns & McDonnell



Corona Wind Projects Environmental Report Final Affected Environment

VLOYHU FRSSHU DQG IOXRULQH EXW RQOKH "\RUOMKQWERIOQUDQBHH F.
&RXQW\ KDV KDWBHUHGUPMUQMY H[WUDFWLQJ LURQ SRWDVVLXP XUD!
PLQHV DUH FXUAKHHQWOO OEQIXPDEDOXSH &RXQW\ KDV KDG UHJLVW
FRSSHU FDOFLXP XUDQLXP J\SVXP D Q GRWIMD GKIXYHEKNH Q) OUK ¥WK HG
7KH '"ULOOLQW LV WR EH QRWHG WKDW WKH DUHDV DURXQG WKH L
FRQWDPLQDWHG VRLOV RULJLQDWLQJ IURP HIWUDFWLRQ DQG SUREF

6RLO SHVRXUFHYV

'DWD 6RXUFHV
7KH IROORZLQEGWMMNL NRXG WR DVVHVV WKHLER®QQ Y RBUO QMY RD
*XDGDARIDWLIHRURQDI ' GWXG\ BRGANREARDD :LQG 3URMHFW $UHD

X 86'$ 6RLO 6XUYH\ 8BRS UDSRWDEDVH IRU 1HB3FRAHVYNVRG
'"HFHPEHUURWRWWS DSSV FHL SVX HGX VRLOWRRO

EXUUHQW &RQGLWLRQV DQG 7UHQE\R UFHID REMO 2YHUYL
6WXG\ &RUULGRU
7KH VRLOV DW WKH VLWH KWDZHHOORIRWRI @W GB O EWN /&K RIQXNLV XD O |
ORJJILQJ DQG OW ERD\RMORRID OVRE KQRPEO N XPPDUL]JH WKH H[LVWLQJ
UHVRXUFHV OR RORUHR® I L't BWX BKRIRHDEKG FR XQW\ DUHD ZKHUH WK
QQH RARYUN YLVXDO UHSUHVHQWDWLR @ RRU RDKIH* K BLVOX/GO RRDW L B @\
UHIHUKWRLSV WHRHURQD M GWX G\ GRMVLEGRW H[WHQG LQWR *XDGDOX!
H[LVWLQJ VRLO UHVRXUFHV ZLWKLQ WKLV UHJLRQ DUH QRW VKRZQ

7TDEOH /LQFROQ &RXQW\ 6RLO &RYHUDJH 7\SHV

6RLO 7\SH $FUHV

&OR¥DVYYH\ DVVRFLDWLRQ ORDP VXUIDFH JHQW

'DUYSHYSDUDYV DVVRFLDWLRQ JHQWO\ VORSLQJ

'DUYBDVWXUD DVVRFLDWLRQ JHQWO\ VORSLQJ

ORNLEWURRFHN RXWFURS DVVRFLDWLRQ YHU\ VV

SHGIRIDGHUR DKVYRBLDWLRQ

SHQLVWDMBVVLOOD DVVRFLDWLRQ JHQWO\ VOR

SODER[LFH DVVRFLDWLRQ JHQWO\ VORSLQJ

SODER[LFH ORDPV WR SHUFHQW VORSHYV

5HYH@®WROVRQ DVVRFLDWLRQ JHQWO\ VORSLQJ
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S5RFN RXOMFWRMBHAD DVVRFLDWYRGHB[WUHPHO\

6DPSVRQ ORDP WR SHUFHQW VORSHV

6WURKWMY DVVRFLDWLRQ PRGHUDWHO\ VWHHS

6RXUFH 86'$ 6RLO 6XUYH\ *HRJUDSKLF 6685*2 'DWDEDVH IRU 1HZ OH[LFR

7TDEOH 7TRUUD&EXQW\ 6RLO &RYHUDJH 7\SHYV

6RLO 7\SH $FUHV
%HUDWDYHVVLOOD ILQH VDQG\ ORDPYV
&ORYLV ORDP WR SHUFHQW VORSHYV
+DUYHDQ ORDPV WR SHUFHQW VORSHV
.LP2WHIDR/WXUD FRPSOH]
.LP3DVWYSDRD ORDPV
/DSRBRAN R XFRPLBROH [
2WHUR DQG 3DOPD VRLOV
3DVWXUD ORDP WR SHUFHQW VORSHV
3HQLVWDMD ILQH VDQG\ ORDP WR SHUFHQW
3HQLVWDMD ORDP\ ILQH VDQG KXPPRFN\ WR
3HQLVWDMD VDQG\ FOD\ ORDP WR SHUFHQW
SHQLVMIDMDLQH VDQG\ ORDPV WR SHUFHQW V
3LQRQ FKDQQHU\ ORDP WR SHUFHQW VORSH
BWRQ\ VWHHS ODQG
7DSIHDQ ORDPV WR SHUFHQW VORSHYV

:LOODUG ORDP VWURQJO\ VDOLQH
6RXUFH 86'$ 6RLO 6XUYH\ *HRJUBBHKRR BHZ50R[LBWDED

EXUUHQW &RQGLWLRQV DQG 7TUHQUE\NR UFHIJDROOG 2YHUYL
SURMHFW $UHD
7DEOMWWKURBPEOHN XPPDUL]JH WKH H[LVWLQJ VRLGRUWRARUEB® ORFDW
3URM H FRW HIUAHKD F)FRUQWV Y LV XDO UHSUHVHQWDWLR@RRURNDKH: VRGOV OF
3URMHF W HIWRIDIVER W

7TDEOH /LOQFREORXQW\ 6RLO &RYMUDJH 7\SH

6RLO 7\SH $FUHV
&OR¥DVYY-MVRFLDWLRQ ORDP VXUIDFH JHQWO\
&ORIDVWXUD DVVRFLDWLRQ JHQWO\ VORSLQJ
'DUYSHYSDUDYV DVVRFLDWLRQ JHQWO\ VORSLQJ
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6RLO 7\SH $FUHV
'DUYBIDVWXUD DVVRFLDWLRQ JHQWO\ VORSLQJ
'"HDP®DVWXUD DVVRFLDWLRQ PRGHUDWHO\ VORS
ORNLOWURRFH RXWFURS DVVRFLDWLRQ YHU\ VW
3DVWXUD ORDP JHQWO\ VORSLQJ
3DVWPWYH\ DVVRFLDWLRQ PRGHUDWHO\ UROOL
3DVVWPWHVUL DVVRFLDWLRQ JHQWO\ VORSLQJ
3HQMRJIJDGHUR DVVRFLDWLRQ KLOO\
3HQLVWDMBVVLOOD DVVRFLDWLRQ JHQWO\ VORS
30DER[LFH DVVRFLDWLRQ JHQWO\ VORSLQJ
30DER[LFH ORDPV WR SHUFHQW VORSHYV
30DFMNQLVWDMD DVVRFLDWLRQ JHQWO\ VORSLQJ
5DQFEQEDUN VLOW ORDPV WR SHUFHQW VOR!
SHYH@WROVRQ DVVRFLDWLRQ JHQWO\ VORSLQJ
5RFN RXBWMFWAMEBAD DVVRFLDWLRQ H[WUHPHO\ VV
6KDUSV VLOW ORDP WR SHUFHQW VORSHYV
6KDBR¥FN RXWFURS DVVRFLDWLRQ PRGHUDWHO\
BWURK®M DVVRRGBIWDR O\ VWHHS
7DQEDRWWXJDV DVVRFLDWLRQ YHU\ VWHHS
7RUWSVBBDE®WN RXWFURS DVVRFLDWLRQ PRGHUI
7RUWXBRBNM RXWFURS DVVRFLDWLRQ H[WUHPHO\

TRUWXRBN RXWFURS DVVRFLDWLRQ PRGHUDWHO
6RXUFEHS 6RLO 6 XUYH\ *HRJUDSKLF 6685*2 'DWDEDVH IRU 1HZ OH[LFR

7TDEOH 7RUUDQFH &RXQW\ 6RLOV&RYHUDJH 7\SH

6RLO 7\SH $FUHV
%HUDWDYHVVLOOD ILQH VDQG\ ORDPV
&KLOWRAFRPSOH[ WR SHUFHQW VORSHYV
&ORYLV ORDP WR SHUFHQW VORSHYV
'HDQ ORDP WR SHUFHQW VORSHYV
+DUYH\ ORDP WR SHUFHQW VORSHYV
+DUYHDQ ORDPV WR SHUFHQW VORSHV
LP2WHIDR/WXUD FRPSOH]

.LP3DVWD®»SDD ORDPV

/D )RQGD ORDP WR SHUFHQW VORSHYV
/D )RGBRFN RXWFURS FRPSOH]
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6RLO 7\SH $FUHV
IDSRERAFN RXWFURS FRPSOH]
ODQ]DQR ORDP VDOLQH VXEVWUDWXP WR SH
2WHUR DQG 3DOPD VRLOV
3DVWXUD OBBBFH@MR VORSHYV
3HQLVWDMD ILQH VDQG\ ORDP WR SHUFHQW
3HQLVWDMD ORDP\ ILQH VDQG KXPPRFN\ WR
3HQLVWDMD VDQG\ FOD\ ORDP WR SHUFHQW
3HQLVMIDMBRPSOH[ WR SHUFHQW VORSHV
3HQLVMIDMDLQH VDQG\ ORDPV WR SHUFHQW V
3LQRQ FKDQQHU\ ORDP WR SHUFHQW VORSH
3UHZLWW DQG O0DQ]DQR VRLOV
S5DQEWVXP ODQG FRPSOH]
5RFN RXWRRBIRQGD FRPSOH]
BWHHS URFN ODQG
7DSQRDP WR SHUFHQW VORSHYV

7DSTHDQ ORDPV WR SHUFHQW VORSHYV
6RXUFEH$ 6RLO 6 XUYH\ *HRJUDSKLF 6685*2 'DWDEDVH IRU 1HZ OH[LFR

7TDEOH *XDGDOXSH &RXQW\ 6RLO &RYHUDJH 7\SHYV

6RLO 7\SH $FUHYV
&DUGHROWD ORDP\ ILQH VDQGV WR SHUFHQW
&ORYLV ILQH VDQG\ ORDP WR SHUFHQW VORS
&ORIDVWXUD DVVRFLDWLRQ WR SHUFHQW VO
+DUYBUYH\ FRPSOH] WR SHUFHQW VORSHYV
+DUYHDQRDPV WR SHUFHQW VORSHYV
3DOPD ILQH VDQG\ ORDP WR SHUFHQW VORSH
3DVvWXUD ORDP WR SHUFHQW VORSHYV
SDVWOORDLY DVVRFLDWLRQ WR SHUFHQW VOR
SDVWOWIXH\ DVVRFLDWLRQ WR SHUFHQW VOR

3DVWXOBBDEDOGRQ FRPSOH[ WR SHUFHQW VO
‘DWHU

'LQRADEDOGRQ FRPSOH[ WR SHUFHQW VORSH
'LQRORFN RXWFURS FRPSOH] WR SHUFHQW

6RXUEFBHS$ 6RLO 66RXWEBHS 6RLO 6 XUYH\ *HRJUDBWDEDBWHB IR 1HZ OH[LFR
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SDOHRQWRORJLFDO 5HVRXUFHYV

'DWD 6RXUFHV
7K HR O O RZDQRDX WAHIMH Y L MIBRVY SINOHR QWR OR JR FIDICF RBIGR X UF H V
7RUUDQFH DQ&R¥OWEHRNRIQD 'HBWXG\ RGWBREMRODD :LQG
3URMHRAW

X $QGHUVRQ 2 - -RQHV * ( PHRORIMARO*PDS RI 1HZ OH[LFR 8
*HRORJLFDO 6N OHHS RSREFFHVVHG 'HFHPRIPU
KWWS SXEV HU XVJV JRY SXEOLFDWLRQV RIU

x IXFDV 6 * 7KH &KLQOH *URXS UHYLVHG VWUDWLJUDSK\ I
1RQPDULQH VWUDWD LQ WKHVHEKF VRHUQ BVYKWHG $WERGIV % X O O

&XUUHQW &RQGLWLRQV DQG 7UHQR\R URHIDREMO 2YHUYL

6WXG\ &RUULGRU

1R IRUPDO SDOHRQWRORJLFDO Z&RIWRIQDV*H BMX G R BECH WERD R Q\ W K
LQ WKH DUHD FRQVLVWYV RI 3HUPLDQ GHSRVLWYV RI WKH 6DQ $QGU*}
JRUPDWLRQ DQG $UWHFKDZRXRNGSKDOW K ROBREHS ERHEDHDRG HWR |
SDOHRQWRORJKHY® GCRISRYWWRQV DUH IURP*WKH PN UBLDGE B MUKIRG
SHULRG WKH RULJLQDO GHSRVLWV VDQGVWRQH DQG OLRWVWRQH
RI URFNV WK D [B/XD GOBPHEXVY KD YGWRBW FHWYDIPRUSKRVLY 7KH R
WKDW DUH UHFRYHUHG IURP WKH 3HUPLFQ DDA HRHPWWHR Q) OHULWIK
ZKLFK DUH IRXQG LQ WKLAKB M BIQGHHDN[JREPDWLRQ FRQVLVWYV
OLPHVWRQH WKDW FUHDWH D NDUVW ODQGVFDSH ZKLFK FRXOG FF
-DMN3HDN LQ /LQFROIQFRRMPWQG SRWKROHV ZLWKLQ NIXUVW ODQG
OH[LFR KDYH EHHQ NQRZQ WR FRQWDLQ ERQHV RDQRHIIDV B R QB UIUHRWP
ZKLFK PD\ RFFXU GXULQJ FRQVWUXFWLRQ ZRXOG EH PDQDJHG WKU
8'3

&XUUHQW &RQGLWLRQV DQG 7UHQXRRUFHIDROQOOG 2YHUYL
BURMHFW $UHD
7KBRWH QWD O 8 RIGUDRORK VR KREIRQ DQ L QG 3UR M H F MOEDUKIRR
&RURQI I WX G\ SKRRIAH YGRRIXHMHQW U D @ RDJRHID RLQ G 3 EHRRNHVFHW SV KIHD
ODQFRV 6KDOH DQG &KL QO )RDFRW IOR QRK[GW V XK ODQFRYV 6KDOH
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FRQWDLQ PDULQH LQYHUWHEUDWH) R QBEDWRIROM K IR Y \DLUOH/D \Z WRL QLI ZV &

NQRZQ WR FRQWD L Q RADQRIAENSW K R VA/K IOQ/O W H RRUPRZML RRQWDLQ ODU.,
DPRXQWV RI VLOLFLILHG ZRRG /XFDV

:DWHU 5HVRXUFHYV

'‘DWD 6RXUFHYV

7KH IROORZLQJ GDWD VRXUFHV ZHUH UHYLHRHIGQWR O VHR/AYUW IQHF HH
DQG *XDGDO XS WESRRR(@D\PHHY6 W X G\ SIRQUGKRBRODD :LQG 3URMHFW $UH

X

1IDWLRQDO /DQG &RYHYWRPWWE®VYH 'HZBAL'W] -$ <DQJ / -LC
'DQLHOVRQ 3 ;LDQ * &RXOVWRQ - +HUROG 1 ' :LFNKDP
&RPSOHWLRQ RI WKH 1IDWLRQDO /DQG &RYHU 'DWDEDVH IR
SHSUHVHQWLQJ D G HADEH R IL Q DBXRW RYBRIP PHWULF (QJLQHHUL
SHPRWH 6KQVL@IR S
$QGHUVRQ 2 - -RQHV * ( PHFRORIHADRO*PDS RI 1HZ OH[LFR 8
*HRORJLFDO 6N OWHH5 RSROWFHVVHG 'HFHPEHU IURP
KWWS SXEV HU XVJV JRY SXEOLFDWLRQV RIU
86 (QYLURQPHIRMODHIBQRWHES LQ 1HZ OH[LFR 5HWULHYHG 'H
KWWSV ZZZ HSD JRY QP
30D\D /DNHV -RLQW 9HQWXUH 3/-9 0DSV RI 3UREDEOH 30
$FFHVVHG 'HFHPEHU DQG 6HSWHKBHUS S GKVER MRDIVE RU R Q O
SDUWQHU\G B VOVIPRSREBBO KD V
)(0$ )ORRG 0DS 6HUYLFH &HQWHU $FFHVVHG 'HFHPEHU IUR
KWWSV PVF IHPD JRY SRUWDO VHDUFK
86):61DWLRQDO :HWODQGV ,QYHGQGWRHNVHG '"HDFHP BI®SSHUIURP
KWWSV ZZZ 1ZV JRY ZHWODQGV GDWD PDSSHU KWPO
86 )LVK DQG :LOGOLIH 6HUYLFH 86):6 %LUGV Rl &RQVHUYD
'LYLVLRQ RI OLJUDWRU\ %LUG ODQDJHPHQW $UOLQJWRQ 9LU
KWWSV ZZZ 1ZV JRY SFLIJUDMWRUYEHUGEVRI&ERQVHUYDWLRQ&RQ!

86*61DWLRQDO +\GURJUD $SKFHDWBGHWFHPEHU IURP
KWWSV QKG XVJV JRY WRROV KWPO
1HZ OH[LFR '"HSDUWPHQW RI *DPH DQG )LVK 10'*) %LRWD

OH[LFR 5HSRUW EREQW\IRU 5RRVOHYIHFRRV:LOGOLIH RI &RQFHUQ
,QIRUPDWLRQ 6\VWHP 10'*) 6DQWD )H 1HZ OH[LFR $FFHVVHG
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KWWS ZZZ ZLOGOLIH VWDW H \Q8H RAHFRPDHULYFDQV W@ H D O/G Q HIE
DQGHQGINGHFULHG

X 1HZ OH[LFR '"HSDUWPHQW RI *DPH DQG )LVK 10'*) 7KUHDW
6SHFLHV RI 1HZ OH[LFR %LHQQLDO 5HYLHZ 1HZ OH[LFR 'HS
&RQVHUYDWLRQ 6HUYLFHV 'LYLVLRQ %LHQQLDO 5HYLHZ DQ

$YDLODEOHKRIOWBLQBZZW LOGOLIH VWDWH QP XV GRZQORDG FR
HQGDQVBHAGHV BHMDZMOH QEH \DLOH Z
([HEFXWLYHB6XPPDU\BDQGB)XOOB7H[W SGI

X 86 )LVK DQG :LOGOLIH 6HUYLFH 86):6 D GQFHFQWDE\ &RXQ
&RQVHUYDWLRQ 2QOLQH 6HUYLFH (&26 /LQFROQ 1HZ OH[LFR
KWWSV HFRV IZV JRY EWX UUHEINRX § W\S HFL\H V

x 1HZ OH[LFR &UXFLDO +DELWDW $VVHVVPHQW 7RRO 10 &+$7
OH[LFR +DELWDW ,QIRUPDWLRQ ([WUDFWHG IURP 6SDWLDO 'DW
$FFHVVHG 'HFHPEHU KW /LSO D@ P HK®RDR Q R G WY P O

X %LRWD ,QIRUPDWLRQ 6\VWHR RI 1HZAHSRVFR &R¥QW\ )HGHUDO
6SHFLHV 6WDWXV IRU /LQFROQ WHUUDFH DQG *XDGDOXSH &R>
DQG )LVK 10'*) 6DQWDFRH 'DMD OHKHU\ ODVW DFFHVVHG RQOL
+RPHSHKJHWS ZZFZ BEUGR®QW\ VSHFLHV OLVWV DQG VSHFLHV DF
IURPKOWNS ZZE EUVRIHSRUWYV DVS["UW\SH

X %DW &RQVHUYDWLRQ ,QWHUQDVBERQDWY %9&&, ,QF % BXW BAIF LT
,QIRUPDWLRQ KW WISO DEZYH HDMGAR\S R ZZZ EDWFRQ RUJ UHVRXUI|
HGXFDWLRSURSIHFHLWV$FFHVVHG 'HFHPEHU

X H%LUG H%LUG $Q 2QOLQH 'DWDEDVH RI %LUG 'LVWULEXWLR
2UQLWKRORJ\ ,WKDFD 1HZ <RUN $FFHRWWG -XHOELUG BY D LFGRIENDH-

x :DWHUWKRI8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQW IRU
IRFDWLRQV DQG $FFHVV 5RDGV ML\ FRIOH $EFRPKRW: L QLG B ORI MLHFRW
%ODQWRQ $VVRFDDWHV ,QF

X :DWHUV Rl WKH 8 6 DQG %LRORJULFDQURBRVHLE HM EV VWK IPGIH)
IRFDWLRQV DQG $FFHVV 5RDGV DW AWRKNWDQABVERXRMR :LBDB GH
SHSRUW %ODQWRQ $NVRFLDWHV ,QF

x :DWHUV Rl WKH 8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQ)
/IRFDWLRIFFIDVMG5RDGY DW WKH 'XU DR UWHYVDFH @R XCY\RWM HFVE OH |
5SHSRUW %ODQWRQ $NMVRFLDWHV ,QF
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x :DWHUV Rl WKH 8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQ)
IRFDWLRQV DQG $FFHVV 5RDGV WTR WKBQFHF R R RO\ : LI B bi RIVF
5HSRUW %ODQWRQ $®VRFLDWHV ,QF

x :DWHUV Rl WKH 8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQ!
IRFDWLRQV DQG $FFHVV 5RDGV DW RUKUHD RHFG &B R R &/ \: L DHEZ 30HR[ K
SHSRUDWWR®Q@ $VVRFLMWHV ,QF

&XUUHQW &RQGLWLRQV DQG 7UHQRR UFHID ROIMO 2YHU YL
6WXG\ &RUULGRU
7KBERURQD :LQRBERWNHPWRVWO\ ZLWKL QHWIKAR $ORJRQMLQYV HFRUHJL]
OH[LFR '"HSDUWPHQW RI *DPH D@BQGVRYHOVFVSHFLILFDOO\ ZLWKLQ :
30DLQV 6KRUWJUDVAXQUBHULHK QIQSHBLXBYDQQD SODQW FRPPXQLWL
WKH 6RXWKZHVWHUQ 7DEOHOB®EW H Q R & R EXINDERD [P\E DNEA VO/RILNVG H V
SLXBD@HQXV VBSQLSBUYHUXP QG YFUXBEWRIXY JDRRARPRD YHIJHWDWLI
RI WKH $UL]JRQD 1HZ OH[LFR ORXQWDLQ HBRBSRQICRHME@RG KGNV SR\
4 VSDQG \XKFFYD V.$67 UHSRUWYV

$ UHIYZLRI WKH 1/&' 1/€RPHU HW DIGGHQWLILHG WKUHH PDMRU FR
&RURQDUIHBWXG\ SRDYVIVEDD G +I$bE D BRRXE 6 5B X EDHIBN
(YHUJUHHQSYHRUFHEQAMD EHORZ VXPPDUL]JHV WXHV 1L & RW R HTU* MV/Q
6WXG\ &RUULGRU

7KBRURQD :LQ® BHRMMPYWDWHG LQ YDULRXV ZDWHUVKHGV WKURXJK
6 SHMLOD\ GHYHORSPHQWVKRIXM®™®ODARFXWURLRW KDWHUVKHG +8&
D WULEXWDU\ RI WKH 3HFRV 5LYHU 8 6 (QYLURQPHQWDO 3URWHFYV
‘DWHUVKHG +8& 8 6 *HROWXI DDVAKDIYGIND +8& DQG
WKH 8BISFHRV +8& DQWKH $UUR\R GHO ODFKR ZDWHUVKHG +8&
WULEXWDU\ RI WKH 3HFRV 5LYHU 8 6 (QYLURQPHQWDO 3URWHFWL
YLFLQLWRRIRW EHBVYX G\ &RQFIOXBWH HSKHPHUDO GUDLQDJHV DQG V)
SRQGV DQG HSKHPMURDW KSTIEFOMMBRRDU LTHV W KN Z/SW RERQ R
*HQ@LH 6WXG\ &RUULGRU

7TDEOH 1DWLRORGRYHWDWDEDWH&RRURQD ZHK) 6WXG\ &RPUHDB RH)

6KDSH $UHD $FU 3HUFHQ
'HYHORSHG 2SHQ 6SDFH
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6KDSH $UHD $FU 3HUFHQ
(YHUJUHHQ )RUHVW
6KUXE 6FUXE
*UDVVODQG +HUEDFHRXV

Total 1,537.4 100%
6RXUFH 1DWLRQDO /DQG &RYHU 'DWDEDVH 1/&'

‘HWODQGV SOD\D ODNHV IORRGSODLQ\&RNR® VWG I X'G \Z & R B ULGEWR
7KH 1:, GDWD GRFXPHQWHG D FURHUR R I ZHVBOVIXGEG \&TRLHY KG @ UN K H
LGHQWLILHG ZHWODQGV LQFOXGHG WKUHH ZHWODQG W\SHV IUHVk
ULYHULQH ($RERILMELQJ WR WE&RIUR OHEZDA BWWEHRRVPILGRWY R |
PRVWO\ XQQDPHG LQWHUPLWWHQW RU HSKHPHUDO VWUHDP IHDWX

7KBRURIQD3UR MBI DR W KR X W K HEIDDEZ R IVRIO RSID G XDYWZQ G G

VR XW K H DK SDRWX H DN \§ € DALV WISH FRIVY BQIG RY R X W RZIOWRSX J K
W KR X W K H®® BMLHQIER DD/QWE KHRIX W K H DMRRE BHBUD Q GH  6UKIPLIPIHO
DOPRQPWGXHWEQIFNWHTXHQW BB X G H UX/ G GIGR KV YW KIHD L PLRHOAMK V
RYHU RRNOM CPW W KV R S H U RO D WIRMRCLY WDXOUBIMOKIY WPXU L QY K H

Z D UPWNM\R Q \R KWK HDAD \W K U R K WWKR & IR BUDHF L SID WHDWADLISHEVU FRHDKAH
DQQWR® DO

*HQ HIWIRBEM O GREHV SQHDG [LFHRIDVYXPPWK X Q G HRNBRMFN HUD O
L Q F R I\D WP DBOUCH. IV K RMLVIPA-H F DR KUHR XW K UJ@ESD Y N HH WLDBADLCR Q

D U HDX/Q RUIRW K N WHRIWAVT X A Q XOGIFO DO RLKW P 050U U RPRRYHU IOR Z
WKEDQIRVH Y KERXENO W UQRKHZBIWHIWR \K\LH ¥ Z B\D/P D BQLIGRX®Y HUW V
DQWR D G ZDQIA @ @ U EDWISR V VE B OWLRF V L GHIURDEBIMHAVDEIGIR Z PGHOWL Q J
$ S UW-BX QHHV S H ALEFORCE\ L QDLWREDQUPD D@KGH DIYH Q HADIKIXW $ R IXW R/

2 F W RFEEIHRJF F D V L REDXIVCHOR & MQOHD UL IHYUH U V

30D\D ODNHV D UGILQKIEOMWRKZH FOWDO UDLQZDWHU EDVLQV RFFXUULQ
HFRUHJLRQ 7KHUH DUH HVWLPDWHG WR EH RYHU SOD\D ODNH'
ODNHV RFFX& RAULRVKE DHVGKHX G\ RIRRURGRULQG 3WBRMHFW $TKHIHH
DFUHV RI )(0$ PDSSHG IORR&GBODQ I L1E GO XEWERBULIGR U/ HH

7DEOH ([KLELW
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7TDEOH &RURQD 7HH) 6 WXG\ &RHOWWOGRG 7DEOH %DVHGVRKQDQY&HIBO&GOLIH
6HUYLFH 1DWLRQDO :HWODQG ,QYHQWRU\ 'DWD

:HWODQG 7\SH 6XP RI $FYy 3HUFBQN\
YUHVKZDWHUHWODIHD W
JUHVKZDWHU 3RQG
5LYHULQH

Total 15.0 100%
6RXUFH 86):6 1:, 'DWD ODSSHU

&XUUHQW &RQGLWLRQV DQG 7UHQRRURQIDROOG 2YHUYL
SURMHFW $UHD
7KBRURQD :LQG 3URMMEGNHYUMIPH ZDWHU UHVRXUFH IHDWXUHV VLPI
WIRHRURQD M @WXG\ &RERUBRD :LQG 3KNBRWIHFW BERWMDY RI 1:, ZHWODC
PLOHV RI PRVWO\ XQQDPHG LQWHUPLWWHQW RUIBRRIGHSIOWDRLQ Y0 H

7DEOH &RURQD :LQG 3URMMFONM QGHMEOH %DVHGVRQDWE&HLBOGOLIH 6HUYLF
1DWLRQDO :HWODQG ,QYHQWRU\ 'DWD

"HWODQG 7\SH 6XP RI $F SHUFHQW
JUHVKZDWHUHWIDIHR W
JUHVKZDWHU )RUHVWHG 6KUXE :HWOD
JUHVKZDWHU 3RQG
5LYHULQH

Total 1,524.5 100%
6RXUFEH:61:, 'DWD ODSSHU

7TKBRRURQD :LQG 3URMIMEGHYUMHDQ\ RI WKH KDELWDW DQG HFRUHJLR
GHVFULEHG DERYRIQIRBHWBKAHX G\ &RUULGRU

7DEOH 1DWLRQDO /DQG &RYHU I'PW BBMWRRMDUIALQG 3URMHFW $UHD

/IDQ&RYHU $FUHV | 3HUFHQV
%DUUHQ /DQG 5RFN 6DQG &OD\
'HYHORSHG +LJK ,QWHQVLW\
'HYHORSHG /RZ ,QWHQVLW\
'HYHORSHG OHGLXP ,QWHQVLW\
'HYHORSHG 2SHQ 6SDFH
(PHUJHQW +HUEDFHRXV :HWODQGYV
(YHUJUHHQ )RUHVW
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IDQ&RYHU $FUHV | BHUFHQV
*UDVVODQG +tHUEDFHRXYV
6KUXE 6FUXE

Total 290,326 100%
6RXUHHWLRQDO /DQG &RYHU 'DWDEDVH 1/&'

JORDRK ED X QD

'DWD 6RXUFHYV
7KH IROORZLQJ GDWD VRXUFHV EDVHG RQ WKH (67 UHSRUWV
ELRORJHFRRBRUEGFROQ 7RUUDQF K RXQ GV HHFACROQIXSHG W X G \
&RUUD®RBBRKIIR QD :LQG 3URMHFW $UHD

X IDWLRQDOUDRW BEDNHID WA "RZ QMW HG WHFHPRR
KWWSV ZZZ PUOF JRY QOFG SKS

X &ULWLFDO ,VVXHV $QDO\VLV IRU WEHSRIRBRVETG FFBERD:WUBIG 3

x &ULWLFDO ,VVXHV $QDO\VLV IRU WBKIR BIBIESRYWG : &R7Z ERE OHVD
ODUFK F

X &ULWLFDO ,VVXHV $QDO\VLV IRU WKH 3HRBREWHG(8ZHQWR 0UBBR

G

x H%LUG DQ RQOLQH GDWDEDVH RISEEHE WHABREHLEXRPLRQ DQG L
KWWSV HELUG RUJ

x 1HZ B[LFR &UXFLDO +DELWDW $VVSNVIPWIQABFRROUR® &+$7
KWWS QPFKDW RUJ GDWD KWPO

x 1HZ OH[LFR 'HSDUWPHQW RI *DPH DQG )LVK 10'*) ®LRWD ,QIR!

Xx 30D\D /DNHV -RLQWO0DISEVRX BH RE/FEG H \ATFHEDEMH Ul UR P
KWWSV S®BEFISEDWRHDYGPNSY PIBSREBBO DV

Xx 5DSWRU 1HVW 6XUYH\ 3DWWHHBER UMY G: (6YH,WQR 3 $RIMHAW  H

X 6LWH &KDUDFWHUL]DWLRQ 6W XG5 HBDRWWH U (B 71N (BEKE I\ 3UR M

x 6RXWKHUQ *UHDW 30DLQV &UXFLDO +DERM-DAV HE VHFNPEIQW 7R
IURPWWSY NDUV NX HGX JHRGDWD PDSV VJSFKDW

X 7KH 1DWLRQDO $XGXERQ 6RFLHW\ $XG¥ERAVYRSRHFBGRHWLU
IURPWWS ZZZ DXGXERBLBGHDRSRUWDQW
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X 86):6 (QYLURQPHQWDO &RQVHUYDWLR G RB\L\DHIG6E \W MHPFE B SIH F L
IURPWWSYV ZZZ 1ZV JRY VR XMKRIO®W \N Q
VIVWHP

X 86):6 QIRUPDPOMLRQLQJ DQG &RQVXG\WBNMRG6\WRMHPEHBD& U
KWWSV HFRV IZV JRY LSDF

X 86*6 *DS $QDO\VLV 3URJUDP *$3 3URW H RBW FIGVYUHKED \H RH RAEKHHU 8

IURPVWSYV JDSDQDO\VLV XVJV JRY SDGXV

X 86):61:, 'DWD ODBFHWWHG 'HFHPEHWRP
KWWSV ZZZ IZV JRY ZHWODQGVY GDWD PDSSHU KWPO

X 8QLVWDBWHRORBYXUNH\ 8BP&LRQDO +\GURJUD SK¥HWWBGHW 1+°
'HFHPEHUURPWWSY QKG XVJV JRY WRROV KWPO

x :DWHUV Rl WKH 8 6 DQG %HR® RBIORD ORIH V RRURSRV BBV LQG 7XL
/IREDWLRQV DQG $FFHVV 5RDGV [ ARIOH $ERPKRW: L QLG B W RIMLHRW
%ODQWRQ $VVRFDDWHV ,QF

X :DWHUV Rl WKH 8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQ)
/IRFDWRBGQ@WFFHVYV 5RDGV DW WKH 97RIQUWDR) FRHF R R X Q &/ \3 URI HOFHM
5HSRUW %ODQWRQ $EVRFLDWHV ,QF

x :DWHUV Rl WKH 8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQ)
/IREDWLRQV DQG $FFHVV 5RD GYURWM MRRIU DXQUIHQ &RHXVDWIL QG Z OH |
5HSRUW %ODQWRQ $NMVRFLDWHV ,QF

x :DWHUV Rl WKH 8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQ)
IRFDWLRQV DQG $FFHVV 5RDGV DR WKBIQFHHF R R RO\ : LIHIE B bi RIMF
5HSRUW %ODQWRQ $®VRFLDWHV ,QF

x :DWHUV Rl WKH 8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQ)
IRFDWLRQV DQG $FFHVV 5RDGV DW RUKUID RHFG &BRR®/ \ L DKEZ 30K I
5HSRUW %ODQWRQ $WVRFLDWHV ,QF

&XUUHQW &RQGLWLRQV DQG 7UH QtR\R UFRHID REIWMO 2YHUYL
BWXG\ &RUULGRU
7KH 10 &+%$7 LV D KDELWDW FODVVLILFDWLRQ VIOWMMNMPORU FUXFLDO
SULRULWL]DWLRQ VFKHPH ZKHUH UHSUNDHBRWY MHBHDW PBX ML B O X
&+$7 LGHQWLILHG B$HYUUMRIQREPHHIOO DUHD R D BG X E DERSAERRYMD W K H
*HQLH 6WXG\ BEBRULBQRNL :LQG 3 DR/MHDAWUSUHODGOLIH & RUULGRUV IRU
3XPD FRQERDRUDH ILQHGNVBEOMPBIHBORUH KDELWDWYVY IRU VXVWDLQLQJ
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ODQGVFD&HY¥7 10 7TKHVH FUXFLDO KDELWDW DUHDV DUH PRVW SUHC
HDVWHUQ WRIHWRI WG 3 URREZHHFW B URIR FUXFLPROUBRERMY 24DOGOAUY
WKHRURQDIFH @WXG\ &FRSSWIRFRRBWH BN QVWKH BB DOOHLWKHU 5DQN
SDOQNZKLFK LV GHILQHG DV DUHBVLMKDW \ P2 OSAURO H BHHROK BUKG RU VW P L
ZHWODQG ULSDRIL® R YKHIE KW bWV R QRBWGEHFLHV RI

JHGHUDOO\ /LVWHG 6SHFLHV
)LYDIQLPD®G RQMSHFROW WKDW DUH HLWKHU IHGHUDOO\ OLVWHG R
HVVH®RVEDMDWLRQ XQGHU WKH (QGDQJHUHG 6SHFRBRQIFMH F6$ PD\
BWXG\ &R8B)LERUE 7KHHZ OH[PARGRPSLRRIX\VHDSXV KXGVRQLXV OXWH|
6R X W K Z HZV Q/G®\I D WPPKSHLIG R Q D[ W U D L D QGLQHENALIPHIIREIN X V
(FKLQRFHUHXV IHQ G @KL OYLDHWHIBOR $i| @G D@R-BUHH GF\B @ WRE 6 G
6WUL[ RFFLGHRQWIDWOMNGIHVLGO\ WK HMB WISG BXGW W ®EEMEW K H
,QIRUPDWLRQ IRU 30DQQiRY DQGERR MWW DYORQIIHFWHG E\ DFWL
ORFDWILREGRWRQD M BW X G\ & RBIGBIAKW S P XADNWP LDV PLQLP XV
DWULVWELDWIDE GVGDWH VSHFLHV XQGH W KIHIRYMWERORED®ERQDO OL
)DOFR | KR RUDSW H QW OLLR/QHGHY @ 8 @QNVLORQH[S H U [7KHIRD WWDIOH SRS X O D V
ISORPDOFRLFBQWREGI BQG . X KOG OHRRFEMFRXOG SRVVLEO\ EH HQFRX(
ZLWKLQ WKH 7UDQVRPDEVIR F KHQRIWSKIHHD OLVWHG YEHF XHMBRNHORR Q)
EH LPSDFWHG GXH WR WKHLU VSHFLAUP GWDELWWR\R QQ RV HR BEXWDU L Q J

7TDEOH )HGHUDOO\ /LVWH@RSRIGDHWHK) 6 WXG\ &RUULGRU

YHGHU

&RPPRQ 1DF 6FLHQWLILF 1 6wDW ILNHOLKRRG RI 2FFX

%LUGV

OH[LFDQ VS| 6WUL[ RFFLGH 7 Possible. 3URMHFW LV ORF

RZO HOHYDWLRQDO DQG HHR
RZO 'HVLJQDWHG FUL
RZO LV DSSUR[LPDWHQ
VRXWKHUQ HQG RI WKH
IRUHVW ZLWKLQ WKH 3
VXLWDEOH QHVVKDEL W
Possible 6SHFLHV IRUDJH

RUWEBORP| )DOFR IHPRUD| .5, | WHUUDLQ ZLWK VFDWW

IDOFRQ VHSWHQWULR( OLNHO\ SUHVHQW LQ S
DUHD
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&RPPRQ 1DH

6FLHQWLILF 1

JHGHU
6WDW

/ILNHOLKRRG RI 2FFXJ{

6RXWKZHVYV
ZLOORZ 10\

(PSLGRQD[ WU
H[WLPXV

Not likely. 3URMHFW LV QR
LQFOXGH GHQVH ULSD
ODFXVWULQH RU RWK
KRZHYHU WKLV VSHFL
WKURXJK WKH UHJLRQ

Mammals

1HZ OH[LFR
PHDGMRBSLQ
PRXVH

=DSXV KXGVR(

Not likely. &RURBQ@LH 6W XG
&RUULGRBRW OLNHO\ W
ULSDULDQ ULYHULQH

RWKHUZLVH VXLWDEOH

Not likely. 7KBRUR Q O L*iHl @ WM
&RUULGRRW ORFDWHG
NQRZQ UDQJH RI WKH

7DPLDV PLQLP &

SHXDVFR Oh by LvwuLDwW)

FKLSPXQN

Plants

Possible. aRURQDID KH @W X G
( &RUULGRU LV OLNHO\
KDELWDW

. XHQ]RHGEUD H
M FWXV

(FKLQRFHUHXY
YDU NXHQ]OH

BRXUFH 86):6 D

D( (QGDQJAUKGHDWHQBBQGLGDWH (:31 ([SHULPHQWDO 3RSXODWLRQ

6WDWMH/ WHG 6SHFLHV
BWIDWHMWHG HQGDQJHUHG RU W KU\GHHIMH QLHHEG ZIIRUGOR XIQ W BH ¥ L HIMVQ B B |
*XDGDOXSH LQRURFE MW R A \3 \DFRR\WE) BVDG DV VKRDEOH
7KHVH VISHFEHMEKIW GV EUR 30 GHPOLEGRYQ RFFRBWRQMDOLNUQ ZLOORZ
IO\FDWPKHGR QD [H\W DFEOWOIGL HD IR i/ SEBBRE& GUDP XV EBHUBIGUL QH
IDOPP@FR SHWHIW SQXWLF)V SE WSHBKEIRBOIOO OHG KXPPLQJELUG
&\QDQWKXV TRWH K FP\D\F B B\IOLWRXHE® ORXQWDLQV &RDRINDGR FKLSP)
TXD G DMWW RV F 3 WDDHVGPRL @ H D VAR ARLKDL\E PX. QN P X V DOVG BRUNWHIG CEVD YW
(XGHUPD PDF XEDPVBXP BDFQDPHQWR PR XQWQH QGHYCHPO@@H UI L V K
'KLWH 6DQG%\SY$QRERMDIRMDDOVR OLVWHG

7TDEOH 6WDWH /L\O/GHEISIHFLHYV

6FLHQWL
1DPH

6 WD

&RPPRQ 1D 6 WD W\
%LUGYV

BURZQ SHO

/ILNHOLKRRG RI 2FFXUUH

S3HOHFDQ] (
RFFLGHQ)

Not Likely 6SHFLHV SULPDULO\ L
DQGUMUH YLVLWRU WR 1HZ O
FRQWDLQ ODUJH ZDW H UK BRI\ L
DWWUDFW WKH VSHFLHYV
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6FLHQWL 6WD
&RPPRQ 1D 1DPH 6 WDW ILNHOLKRRG RI 2FFXUUH
FRPPRQ EO| %XWHRJD| 7 |NotLikely. 3URMHFW LV QRW OLNH
KDZN DQWKUDF ULSDULDQ ZRRGODQG KDELW
EDOG HDJO| +DOLDHHY 7 |Likely. 6SHFLHV OLNHO\ WR RFF
OHXFRFH! RFFDVLRQDO ZLQWHU YLVLWHF
SHUHJULQH )DOFR 7 | Likely. 3HUHJULQH OLNHO\ WR R
SHUHJULC RFFDVUHRIQBRDEVLGHQW DQG F
YWJRBEGOOH({ &\ QDQWK] 7 |NotLikely. 3URMHFW GRHV QRW D
KXPPLQJEL ODWLURV VXLWDEOH ULSDULDQ ZRRGOI
REVHUYDWLRQ NQRZQ IURP /L
JUD\ YLUHR 9LUHR YL| 7 |Possible.6SHFLHV PD\ RFFXU LQ \
VXPPBWMVLGHQW RU PLJUDQW
%DIWUBSDU| $PPRGUDI| 7 |Possible.6SHFLHV PD\ RFFXU LQ \
EDLUGLL PLJUDWLRQ 3URMHMNBUHHR KX
UDQJH
WRXWKZHVV (PSLGRQLO ( |NotLikely. S3URMHFW GRHV QRW D
ZLOORZ IOl WUDLOOL VXLWDEOH ULSDULDQ EUHHGI
VSHFLHV WR PLJUDWH WKURX
ODPPDOV
2VFXUD OR| 7DPLV 7 | NotLikely. SURMHFW LV RXWVLGH
&RORUDGR| TXDGULYL WKLV VSHFLHV 2VFXUD ORXQ
FKLSPXQN | RVFXWDH
3WMDVFR OH| 7DPLDV (| NotLikely. SBURMHFW LV RXWVLGH
FKLSPXQN | PLQLPXV WKLV VSHFLHV 6DFUDPHQWR
DWULVWU
\SRWWHG H (XGHUPD 7 | Possible.&OLII KDELWDW JHZUHRNDY
PDFXODW EXW VSHFLHV PD\ IRUDJH ZLW
DUHD
$PSKLELDQV
6DFUDPHQY $QHLGHYV 7 | NotLikely. 3URMHFW LV RXWVLGH
PRXQWDLQ UDQJH RI WKLV VSHFLHYV
VDODPDQG
YLVK
"KLWH 6DQ| & SULQRG 7 [NotLikely. 3URMHFW LV RX\WQRG 8|
SXSILVK WXODURYV UDQJH DQG SHERGRHY ® DR
IURP WKH 3URMHFW

6RXUFH ®,621

D( (QGDQJAUKGHDWHQHG

30DQWYV
1IDWLYH ERWDQLFRBRURKYEXH FWXIGO BIBKHUIQGER & D $/Q. Y HQR/I \KSHRLHV
ZKLFK LQFOXGH D YDULHW\ RI JUDVV VS HBLHVH QIO UM G HKUHDGIBIK R Q ¢
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(FKLQRFHUHXV IHQGOIHWN YPIQ MHRERMRIZDWKQ Q FARKRMGH F\R XSG
SRWIPQW\ RFFXBRURBDQHWEWMX G\ ERVUHGRUDOO\ DQG VWDWH HQGI
ODUVK 7KLVWOH :ULJKW V &LUVLXP+HOLKQM K X U (@ k3 EERRWK 86X Q RA R:
WR RFFXU LQ *XDGD O XEH &KRQR REFXIMUDRPIPK N V L RDRM.QE @ B WD
IDOO ZLWKLQ WKHLU NORZ®GH PR §FRORE BRQURIRINGL WY DWMH OLVWHG DQ
WRFFXALQPROQ &RXQW\ $OWKRXJK WKH QRUW K HRIQH\RW VO [HH W HDGWM B
WR WKH 3URMHFW DQG WKHUH LV SRWHQWLDBORYD'RREG REGHIY R
DQG VSWXFRUHVW KDELWDWYV ZHUH SUHVHQW &RUFKQKD EIQMGD W BRH
$UHD67 D

%D WV
(LIKWBDH VSHFLHYV LQ 1HZ OH[LFR KBRHN RQDIrHB WXBURBRBEILGR WK
&RURQD :LQSUHEBBMHFW 1RQH RI WKHVH O¢/SHFHBVDWWHKGHDWOQWHG
HQGDQJHUHG DQG RQO\ WKH VSRWWHG EDW LV VWDWH OLVWHG %

%LUGYV

3DVVHULQHVY UDSWRUV ZDWHUIRZO D Q&RIYRW FUHEIGNEXGO LANRHIQ\L BIR
*UDVVODQG DRERALBEODQHEU KDELWDW GXULQJ PLIJUDWLRQ RU GXU
PD\ DWWUDFW DLEWGRDGDWHWRZAI BQG ZDWHUELUGYV LQFOXGLQJ V
DWWUDFWHG WR WKH VPDOO HPHUJHQW ZHWODQGY DQG RSHQ ZDW
WKHVH WWVRRSHYUVHYKDBH QRRNIRQD :LQG BHERNRIDMW. Q G BURMHF WV
ORFDWHG ZLWKLQ WK H &K®WAIYVDW VR3IU B H UL R Q% L2485 ,Q 1HZ OH[
LQFOXGHV  %LUGV Rl &RQVHUYDWLR Q 67R Q FEH U QIY@O& R FF8B) :6Q WKt
&RURQD :LQGDUHOM HPW VY WKHVH VSHFLHV RQ®@LWWHIEDRQG HDJ
DUHD ZK&RURBM®E 3URMHFW ZLOQMEH GHYHORSHG

%DOG (DJOH
%DOG HDJO BV \DVUHGYVMMDWKUHDWHQHG DQG SURWHFWHG XQGHU WK
%{3$ %DOG HDJOHV DUH NQRZQ WMRRREEXZLWKLOD 0HHIUFBHA D UWL
VSULQJ DQG IDOO PLIJUDWLRQ DQG %XUGGHIDWEHVZDQW K@) FRRPBG E
OH[LFR ZLWK QR PRUH WKDQ IEXP HHFWHEHERKUHE & IDQEDHMGL\Q & R HD
FRQILUPHG EDOG HDJOH QHVW ZDV GRFRENOWOWH® QHVWY' ' DUH W
DUHDV ZLWK PDMRU ULYHUV VXSSRUWLQJ KLOK)ILVK SRS}XORBRWLRQV
ZKLFK HWMKNMURQD :LQG BOGMWHAWZHDUHVW EDOG H DPILOOHH R BARMXUIAID V
RI VARWURQD :LQG @ WRFEMHREWMVY H%DOG HDJOHV DUH DOVR UHJXOE
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S5LR *UDQGH 5LYHU ZKLFK LOH/SB BRNHBD IWRRBRWPOH:LQ&Z IBOGMHF W\
EH GHY HORISHG (67 E 3RWHQWLDO EDO&SRHBO®H: REGEXUUHQ
SURMHMMSRIHDQ IO XH @W X G\ ZRXIWE ERULQIUHTXHQW GXH WR WKH O
SHUFKLQNRQ®R®O®WEPDO IRUDJLQJ KDELWDW +RZHYHU EDOG HDJOF

RU WUDQVLHQW ZLQWHULQJ EL UG DDQV® LJW\DVRAEBANERNIBWEE S RIQIS V
PD\ DWWUDFW IRUDJLQJ EDOG HDJOHV

*ROGHQ (DJOH
*ROGHQ BDODHVKU\VIDMWRRD UH S UWR K& FEW HE & MAHINQRZQ WR RFFXL
OH[LFR URXW®LUG 6XLWDEOH EUHHGLQJ KDELNIIHHHMUI UBOHIIMY W
&RURQDIHMBWXG\ &RERUBRT I'HGWXG\ RRUWDEBUDEOH KDELWDW IR
IRUDJLQJ LQFOXGLQJ JUDVVODQGY 1R DFWLYH JROGHQ HDJOH QH
(67 $SULO

5DSWRUV
%DVHG RQ UDSWRU GLVWULEXWLRQ REZ®W F L EMgBBXFOL\M X IURHV @BIMN\E Q D O
RFFXU ZLWKL@®@RUR QB D UQGKHD GERLARD FUHIBW X G\ &REHRUBRD
'LQG 3URMHBPBRIRIPIY X BW X G\ RRQEWDGRURUDJILQJ KDELMWDMW IRU PI
ZHW @D/Y®R F LD W H G &RIHFQ B M H BRBRE UGEHRW LQFOXGH D VPDOO SHUFH
KDELAMKDWK FRXOG VXS SREIMS IOXIPEVRIRRBBIPRFLSLWH@® FRRSHULL
VKDUS VK L Q®FHFG KIDZ N@> VEXXWLHDRMWNM BH. O H & MBZHNJ JHBXKBEZN RU RZOV
ORE@DUHGRZR @WXVHDW KRUQHG RZO )YHZ WRSRJUDSKLF IHDWXUH
ERGLHV RI ZDW HLR IRFFX FHL@WXIGHN WRDWLBRXOG UHJXODUO\ DWWUD
FRQFHQWUDWLRQV RI PLJUDWLQJ UDSWRUV

&XUUHQW &RQGL\WDRBYV DHYEGE RQD 0+ ZRIURQAMH ZL Q G
3URMHFW $UHD

JHGHUDOO\ /LVWHG 6SHFLHYV
7KH ODUJHU JHRJUDSKLF DUHD RI WKH &RURQD :IIHEZHBDRI®MH W VOUUH
VSHFLHV WZR ELUGY DQG WZR SODQWN U WRFH VRRNRIQ@MNRWERI G LQ VI
&RUULGRU 7KH &RURQD : \LGCROROMHFDF RRFFNIXWD GEBHWELEDQXYV
ORY&GLAKDUDGULXVIHPHROR G 2X]]OH WX Q DUUBZLBHRAJL D Q W K X VDI AU DUALR KW V
PDUWKVWIOHYLXPIZBEOVKWIRQ WKH ,3D& UHSRUW 1RQH RI WKHVH IR>
WR EH HQFRXQWHUHG LQ WKH &RURQD :LQG 3URMHFW $UHD 7DEO}
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7TDEOH )HGHUDOO\ /LVWHG 6SHFLHV LQ &RURQD :LQG
&RPPRQ 6FLHQW| JHGH
1DPH 1DPH 6WDW /ILNHOLKRRG RI 2FFXUUHQHF
%LUGYV
\HOCERD| &RFF\]XV 7 Not likely. 3 URMHFW LV QRW OLNHO\
FXFNRR| DPHULFD ZHWODQGYV ULYHULQH ODFXVWU
ZHVWH | 7KHUH LV DW OHDVW VRPH SRWH
SRSXOD WKURXJK WKH DUHD
OH[LFDQ 6WUL] 7 Possible. 3 URMHFW LV ORFDWHG ZLW
VSRWWH RFFLGHQ HFRORJLFDO UDQJH IRU WKH RZO
OXFLGD WKH RZO LV DSSUR[LPDWHO\ PL
WKH 3URMHFW (YHUJUHHQ IRUHYV
SURYLGH VXLWDEOH KO-BMWIDQN R 4
WRXWKZH (PSLGRQ ( Not likely. 3 URMHFW LV QRW OLNHO\
ZLOORZ| WUDLOOI ULYHULQH ODFXVWULQH RU RWI
IO\FDWF WKLY VSHFLHY PD\ PLJUDWH WKU
QRUWKH| )DOFR (;31 | Possible. 7KLY VSHFLHV IRUDJHV LQ §
ISORPDQ IHPRUDO VFDWWHUHG VKUXEV ZKLFK LV O
IDOFRQ | VHSWHQ! SURMHFW DUHD
BLSIQRY &KDUDG\ 7 Not Likely. 1R VXLWDEOH VKRUHOLQH
PHORGX\ SURMHFW
6SUDJXH $QWKXV & Possible. 7KLY VSHFLHY QHVWY LQ *U
SLSLW VSUDJXH SUDLULH RI JUDPD DQG EXIIDOR |
LQ SRUWLRQV RI WKH 3URMHFW [
Mammals
1HZ OH[L] =DSXV ( Not likely. 3 URMHFW LV QRW OLNHO\
PHDGRZ| KXGVRQL ULYHULQH ODFXVWULQH RU RWI
MXPSLQ{ OXWHXYV
PRXVH
3HxDVFH 7DPLDV & Not likely. 7KH 3URM HDR¥ DLW HQR WL W K L
FKLSPXQ PLQLPXYV UDQJH RI WKH VXEVSHFLHYV
DWULVW
Plants
3HFRYV +HOLDQYV 7 Not likely. ERURQDIH @W XG\ &RUULGH
SX]]OH| SDUDGR] ZLWKLQ WKH NQRZQ H[WDQW UD(
SDUDGH
6 XQIORZ
cULJKW | &LUVLXP & Not likely. ERURQDIH @W XG\ &RUULGH
0ODUVK ZULJKWL ZLWKLQ WKH NQRZQ H[WDQW UD(
7KLVWO
. XHQ]OH| (FKLQRF| ( Possible. aRURQID I @WXG\ &RUULGR
KHGJHKR IHQGOHU L Q FO X G HK\DEIWVDBEND H
AMFWXV | NXHQ]JOH
6RXUFH 86):6 D

D( (QGDQJAUKGHDWHQBIGGLGDWH
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6WDWMH/WHG 6SHFLHV
7KBRURQD :LQG 3URNIBEMEDRMMIHG BQRED WKHUHDWHQHG ZLOGOLIH V¢
WKRVH GHVFULEHG RQ S3RHARAM®ROH 6WXG\ &RUULGRU

%D WV
(LJKWBDHM VSHFLHV LQ 1HZ OH[LFR KERHWROD IHY R IHRWHE BE HYY HDK |
DO %DW &RQVHUYDWLRQ ,QWHUQDWLRQDO >%&,@LVWHGARYH R

WKUHDWMIQGH® RRUHG I'*39RWHQWLDO EDW UR R\RWR@D K D8 GWIDM M H
$UHBURYL&XX® BEQGH VWUXBEXXOBY QHVIDQG ENH G RH QAMKRMYRIQD

'LQG 3URMH¥WHMUEDFHRXY JUDVVODQGD Q& NAEDXEKE K K FSRHH DOWL B
SURYLGHV IRUDJLQJ KDELWDW IRU PRVW EDW VSHFLHV :KHQ IX0O
LQFUHDVHG DEXQGMIRFEEHRI UR NN RMB/H WRSWX FPADXQQUHY DQG WUHHYV I
WKHRMHFW PD\ SURYLGH URRVWLQJ RSSRUWXBYWLHY IRU VLQJOH E

%LUGYV
GLPLOWKRHRURQI M GWXG\ &RWMHIBIRIHY UDSWRUV ZDWHUIRZO DQC
PLJUDWH WE&ERBRQKD WKHG 3 URKMBFIW GRMHDKH RI VPDOO SRQGV WKUR
&RURQD :LQG 3PRWBWW BDFHW® PLJUDWLQJ ZDWHUIRZO ZDWHUELUG\
+DUYHVWHG FUR SRR DR & DU DLQHS L3QUIRVME H F\W GHLUQHID®% R X & HWX QDU W K H
&RURQD :L Q@ BHFRRZIGHEROE LW

%DOG (DJOH
LPLOWKHRURQD M GW X G\ &RAXPHERMHEG GBYWW DUH W\SLFDOO\ LQ D
PDMRU ULYHUV VXSSRUWLQJ KLJK ILVK SRS XO DVQIRRH R ZK IZEKV K [P
LQ WRHRQD3URMHFVKIBWHDUHVW EDOG HDJOFLDMHW RERXMKY RG VDIER X
&RURQD :LQG 3U®MHAWWREHUHD HRWIBQWLDO EDOG HDJOH RFFXUU
&RURQD :LQG 3DGSRLURND FWHIBW X G\ ZRXQWE ERUL QG XHTWR QWKH ODFN
ODUJH WUHHV IRU SHUFKLQJ DQG ODFN RI RSWLPDO IRUDJLQJ KDE
RFFDVLRQDOO\ DV PLJUDQWY RU WUDQVLHQW ZLRURHDL QLIQBLUGYV I
3URM H FD\SRIBDQ I i @ W X GG RRUDWWUDFW IRUDJLQJ EDOG HDJOHYV

*ROGHQ (DJOH
*ROGHQ HDJOHVY DOVR DUH SURWHFWHG XQ @HUL®R(BMRDIM&G DUH NQI
H®%LUG 7KRHRURQD :LQG 3ERQ@WBWQ¥UWBYHUDO VXLWDEOH EUHHGLQ
ODUBHWURU JROGKRQCIDE O R YR EH @W XG\ &RURILRBQRD :LQG 3URMHEF\
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SUHFRQWDLQV VXLWDEOH KDELWDW IRU IRUDJLQJ LQFOXGLQJ JUD\
REVHUYHG GXULQJ D USFHIOW VXUYH\ :(67

5DSWRUV

YWVHG RQ UDSWRU GMSWBLEX VR RGL RBBESG! FILHOMEDMWRE HFALHY PD\
RFFXU ZLWKL®RRUR QB D UQGBK3HD GERLARN FUHIBW X G\ &R VWK I6\RH
VSHFLKDYH WKH SRWHQWRL® YIRS BURMGIENR MEHIQ SRWHQWLDO EU
KDELWDW DQG UHS R UWKHRD WHKHBUXHHUGMNAIGFHDYVR & ZIR%OOMBW H G
UDSWRU VSHFLHV SRWH QAR D@D RIFFX LB WRKNMRHE BO-EUH DJIOH DQG SHU
IDOFRQ 10'*)$00 UDSWRU VSHFLHV DUMN BWRWHFBWHG XKQHEHHW\ \V$ R W

DQG ERWK DQG JROGHQ HDJOH%*DAH SURMBHRAUVRID® XIQEBEH U WKH
SURMHFARGWBDQV OLPL WBELBWDMH GR U SPRRWRWQ DD S QYR BWBFHRIEW $UHD
PXFRDWMKRIHHVWHG RDBMB I HKUAK EUHHGLQJXHID\EW W@IVUIRSIWARILQ V S\HH
% UHHG MWQUBIEYWLQJ VSRIFH 8 VK HQ BADKA B XVDIDWH Z\R XR @ EGQPOIGH WHG V
VWUXFWXUHV S\ROFKVD W ISREMWRFN ZLQGPLOOV EDUQV DQG RWKHU
DVVRFLDWHG ZLWK WRH\RH D WIUXE V8 B QESRAFRVG B U HIBW X G\ & RUULGRU
FROQWPUDILQJ KDELWDW [RQUGPDHIWOIRFEDOVHEGV SHIFUBN UKYBH YRR U
ODNHV RFERURQDWKBG 3URKIHEFMW SUHERDGWYNRD MWKDW ZKHQ IX0O0
SRWHQWLDOO\ DWWUDFW FRQFHQWUDWLRQV RI ZDWHUHRZIV MXRU }
KXQWLQJ H JNHOWPHWH®D JURHG] K DVINL OHHGKDZN DQG QRUWKHUQ KDU

D7KBERURQD :LQG 3GR MW F\P\ERDMEH S H UIFRHUHWV IVIZHKIRE KWFIRW O G

VXS SRUPE HBFFRBAHVH U & RRISBIBRF L SERRBIAMKIDLU S VKD QARG SLWH U
VWULDXYWXNRY WDLOUBGKIMANIJHBXKKEZN RU RZAYBMLR RWOQUHDUHC
JUHDW RROBBVRSRIJUDSKLF IHDWXUHV H J SUZPRLHEXQBVLQLGKHY C
&RURQD :LQG 3WREMWFXIRX0KGDUHJXODUO\ DWWUDFW KLJK FRQFHQW L

&XOWXUDO +LVWRULF DQG $UFKDHRORJLFDO 5HVRXUFHV
SUHKLVWRULF &XOWXUDO

'‘DWD 6RXUFHYV
7KH IROORZLQJ GDWD VRXUFHV ZHUHFXBWHIIHG WIRYBARMUHNY DUKG [

UHVRRUFHQFROQ 7RUUDQFH D Q G&RIDRADID XLSHG &RURRQAGE IRV S QVBX B
*HQ@LH 6WXG\ &RUULGRU
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x 1HZ OH[LFR &XOWXUDO 5HVRXUFH ,QRHAPDMA RQ YHPBHILP 104&8F
KWWSV QPFULV GFD VWDWH QP XV

X %XUHDX RDODIEPHQW *HQH SO $PRHEY YHGFHRYHPEHU IURP
KWWSV JORUHFRUGV EOP JRY
X $QGHUVRQ 2 - -RQHV * ( PHRORIMARO*PDS RI 1HZ OH[LFR 8

*HRORJLFDO 6XNOHHS RSRIGWFHVVHG 'HF HPEmM U
KWWS SXEV HU XVJV JRY SXEOLFDWLRQV RIU
X &XOWXUDO 5HVRXUFHV 6XUYH\ Rl 3URSRVHG :LQG 7XUELQH /
SURMRARWUDQFH &RXQW\ 1HZ ®RHYLFRYVERFLPDOWE V% ODR W
X &XOWXUDO 5HVRXUFHV 6XUYH\ Rl 3URSRVHG :LQG 7XUELQH /
7RUUDQFH &RXQW\ 1HZ OH[LFR 5HSRUWG%ODQWRQ $VVRFLD
X &XOWXUDO 5HVRXUFHV 6XUYH\ Rl 3 DRSRYAFGH VIVQER DXGWE D @/HW
&ORXG :LQG BRRWHFMH &RXQW\ 1HZ OH[LFR 5HSRUW  %ODQWHR
X &XOWXUDO 5HVRXUFHV 6XUYH\ Rl 3URSRVHG :LQG 7XUELQH /
SURMRARWUDQFH &RXQW\ 1HZQWRIFR $¥YMRR U 40\0 D, QF
X &XOWXUDO 5HVRXUFHV 6XUYH\ Rl 3URSRVHG :LQG 7XUELQH /
SURMRARWUDQFH &RXQW\ 1HZ OH[LFR 5HSRUW %ODQWRQ $V\
X &XOWXUDO 5HVRXUFHV 6XUYH\ RRFDMLRSRNVEG W RM FROER GH R
&RXQW\ 1HZ OH[LFR 5HSRUW %ODQWRQ $VVRFLDWHV ,QF

&XUUHQW &RQGLWLRQV DQG 7UHQGRURHID RBH)O 2YHU )

6WXG\ &RUULGRU

7KH SURSRYRIGD FH@W X G\ RRRVUVWVLIBRWKH URXWH RI WZR SUHYLRXVO
SURMHFWY DQG DORQJ WKIK BBN W WXQ YH3 JBURIIDD ZKHUH SUHKLVW
ORFDWHG 1R SUHKLVWRWUNKFVFERO W XUUHCSERURRY/NG R XAQ RHRRLIGRIM R GITU R SRV H
*HQ@QLH 6WXG\ &RUULGRU

&XUUHQW &RQGLWLRQV DQG 7UHQGRURHID RIQP® 2YHU
BURMHFW $UHD
,Q JHQHUDO OLWWOH DUFKDHRORJLFORURRWDN: KOF BRI D AFRD &KX IF I/
SUHKLWWAHRUKBYWH EHHQ SUHYLRXVO\ UMRKBBBREHBRWWK BY M EH HQ
FRQGXFWHG IRU VRBOO IS\0E ®KBIDERRF IURDIGEY DRFEHODUJHU OLQHD!
VXFK DV URDGV SLSHOLQHV DQG WURDYRLEWHG@ ® /IHUH W V7R H EGIRU
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LOALQFROQ &RXQW\ IRU YHIHWDWLRQ FOHDUDQFH WR LQFUHDVH OL
FROQWBBQR[LPDWHO\ KDOI RI WKH VLWHV&RKRWY K DLYHS EHHRM H HWR3M

ORVW SWHRLWMWFRHY WKDW KDYH EHHQ UHFRIRIO® PQ HF XDOMKR-B HDRUH @ |
BRXWKHUQ $UFRRREEWF DPQ\EXIHR O R J& R/AWNWRGEL HIVQ R QBHRIVDNE M/ W K D W
XQGRFXPHQWHG FXOWXUDO PDWKRBURQG FBRARMHH FBM VM B & O WKL Q
DURXQG WKH PDMRU GUDLQDJHY DQG WKHLU WULEXWDULHYV

+LVWRULF &XOWXUDO 5HVRXUFHV

'DWD 6RXUFHYV

X &XOWXUDO 5HVRXUFHV 6XUYH\ RI  3URSRVHG :LQG 7XUELQH |/
SURMARWUDQFH &RXQW\ 1HDDEWRA SHSMRFWDWHY ,QF

X &XOWXUDO 5HVRXUFHV 6XUYH\ RI 3URSRVHG :LQG 7XUELQH |/
7RUUDQFH &RXQW\ 1HZ OH[LFR 5HSRUW %ODQWRQ $VVRFLD

X &XOWXUDO 5HVRXUFHV 6XUYH\ Rl 3UBRSBVWGEHNVYGRRGELQW |
&ORXG :LQG BRRWMHFMH &RXQW\ 1HZ OH[LFR 5HSRUW %ODQWR

X &XOWXUDO 5HVRXUFHV 6XUYH\ RI 3URSRVHG :LQG 7XUELQH |/
BURMRARWUDQFH &RXQW\ 1HDQM[RPR BHHERALWDWHE ,QF

X &XOWXUDO 5HVRXUFHV 6XUYH\ Rl 3URSRVHG :LQG 7XUELQH /
BURMARWUDQFH &RXQW\ 1HZ OH[LFR 5HSRUW %ODQWRQ $V\

X &XOWXUDO 5HVRXUFHV 6XUYH\ RRFDSRERNVBEGE W RIE FRIUER G F
&RXQW\ 1HZ OH[LFR 5HSRUW %ODQWRQ $VVRFLDWHV ,QF

&XUUHQW &RQGLWLRQV DQG 7UHQ®RR URQJIDRBWO 2YHU"
BWXG\ &RUULGRU
$ORQJ WKHERIURSRYEHEGW X G\ &R YH LKAR/W RHJ EF WQ WIS FKURY HGK H V H
KLVWRULF VLWHV LV WKH UHPQDQWY RI D KRPHVWHDG DQG KDV EH
IDWLRQDO 5HJLVWHU$RRWKHNHRIDYW RO FFBIVWLIDFW VFDWWHU ZLWK
HOLJLEQ@GLWKH ILQDO WKUHH VLWHY KDYH QR GDWD LQ 10&5,6 H[FI

&XUUHQW &RQGLWLRQV DQG 7UHQRRURQIDROOG 2YHU"
3URMHFW $UHD
7KHUH KDYH EHHQ KLVWRULF VLWHV ZK&RK KO HLBEHTU B MFHFEWG $il
WKHYPDSAL O\ FRQVLVW RI LVRODWHG KLVWRULF WUDVK GXPSV RU L
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DFWLYLWLHVY 7KH KLVWRULF VLWHV Rl WKH DUHD DUH DVVRFLDWH
UHVHDUFK DFWLYLWLHV KK¥RERBOQ ARG X BIRQAIE ERNREDIE R | WY K H
VWUXFWXUHV KDYH EHHQ UHVHDUFKHG IRU WKHLU FRQWULEXWLRQ
86*6 PDSV RI WKH DUHD KDYH VHYHUDO VWUXFWXUHMVEBPRGRIQE ®V 2
VWUXFWXUHV DVVRFLDWHG ZLWK UDQFKLQJ DFWLYLWLHV ZKLFK K
ORFDWHG LQ /LQFROQ &RXQW\

'DWD REWDLQHG IURP WHOHD DPRIGOBBIORMY IRU WKH D U&RURXQELFDWH
'LQG BIBIR WZHWHDXUYH\HG E\ WKH 86*6 EHWZHHQ DQG 7KH P
IURP WKH SODWV DUH XQQDPHG WUDLOV DQG URDGV 7KHUH DUH R
BRXWK 5DQJH (DVW ZKLFK FRQWDNQYQWKH OBR VG PIQWEKRIQ6 RR AKX
5DQJH (DVW ZKLFK FRQWDLQV WKH &DPHOHRQ 5RDG 1HLWKHU W
DQDEDQGRQHDBJKIGVWREQN JKRVW WRZQV RU UDQFKHYV

5HOLJLRXV DQG &HPHWHU\ 6LWHYV

'DWD 6RXUFHV
7KH IROORZLQJ GDWD VRXUFHV ZHUHHOHYLRIXY ® QUR FHOFRIQW K/H W
7RUUDQFH DQ&R¥OWEHRNRI)D ' BWXG\ RGWBREMRODD :LQG 3URMHF
$UHD

X $PHULFDQ &HPHWHULHYV D ERREPWHH UMM QR | HFFRHAEHQFH  IURF
KWWS ZZZ DPHULFD Q PHIF HFRH WIRHR\WW @@ F HQ H Z

X E &HPHWHULHV RI *XFGHOXB8E8 SHRPHPWH U IURP

KWWS ZZZ DPHULPF D Q PHIf HMRH UX BFGRDRQXISE H Z
X E &HPHWHULH&RKIQQEGARYBG 'HFHPEHU IURP

KWWS ZZZ DPHULFD Q PHIF HMRH LLEFOR@®WVU QH Z
X D &KXUFKHV RI 7RERMDHAHHEGRKOMWREHU IURP

KWWSV QHZPH[LFR KRPHWRZQORFDWRU FRP IHDWXUHV FXOW
X E &KXUFKHV RI *XD&DFEHWSWHGRKEGWREH U IURP

KWWSV QHZPH[LFR KRPHWRZQORFDWRU FRP IHDWXUHV FXOW
X F &KXUFKHV RI /LYFRIOWQ/BBXERNPEHU IURP

KWWSV QHZPH[LFR KRPHWRZ/QRRIFF\W MWRMNOFR®DIHD WKXUFK VFIL:
X 1HZ OH[LFR &XOWXUDO 5HVRX$FHANV,QHRBUMBFWRRRBUG\VWHMRP
KWWSV QPFULV GFD VWDWH QP XV 10&5,6W 6HFXULW\ 6LJQ,Q
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&XUUHQW &RQGLWLRQV DQG 7UHQRR UFHID ROIHO 2YHU YL
6WX&RUULGRU
1RQH Rl WKH FKXUFKHV RU NQRZQ FWHIP&WRHWIM\R @UHRBHRFIIIHHGS Q H I
IRUPDO DQG LQIRUPDO FHPHWHULHYV DV VR FLROVOHEE BHL MK VDIEM/ LY H D
IRRWSULQW R &R RQIUREGW N G\R&R U U L

&XUUHQW &RQGLWLRQV DQG 7UHQR\R UFRHIDROOG 2YHUYL

BURMHFW $UHD

7KBRURQD :LQG 3EROMMBWQMIBD/PDOO QXPEHU WRZQV RU KDPOHWYV
ORVW RI WKH FKXUFKHV WKDW VHUYH W K # HYUGHD[ IDARH HR VHKOHHUU L @ L&
WIKRHRURQD :LQG 3 WRKMHHW $DIOD DFWLYH FKXUFKHV DUH LGHQWLILF
LQ /LQFROQ &RXQW\ DQG 'XUDQ LQ 7RUUDQFH &RXQW\

7ZR FHPHD/UWHSHQW L | L H G U RGDR Q L\Y KH3 URYH BWDRIHD LQ /LQFROQ &R
DQG RQH QHDU 'XUDQ $Q @RNUP@FG LRXQMQAWLILHG IRUPDO DQG LG
DVVRFLDWHG ZLWK WKH DF\WRXBDKLER & FBRVOR QEBKGHLWDIBQ FBURMHFW $L
([KLELW

9LVXDO DQG 6FHQHW¥ SHVRXUF

'DWD 6RXUFHV
7KH IROORZLQJ GDWD VRXUFHV ZHUH UHYLHZFRQ W FRVLRGR/YQWVKH H
7RUUDQFH DQ&R¥OWEHRNRI)D 'HBWXG\ RGWBREMRODD :LQG 3URMHF
$UHD

x (QYLURQPHQWDO 3(URRWHRWRRMVERMIFEEHUURP
KWWSV ZZZ HSHVHDYHERFRUHJILRQV

2YHUYLHZ

7KARPELSRAR QDU IHBWX G\ BRERULRB@RL :LQG 3HQMRIFS\D $VHD

DSSUR[LPDWH@WUHV RI SULWKALD WEGAGRXWKDIQUWWHRQD/DEDHODQG
OH[LFR ORMXQMDHO ,,, (EBRUGYLERPPBORWDHFWLRQ SIRIKDFNHG ZLWKL (
7RUUDQFHDQ@PROGDOXSH &RXQWLHV 7KLV FRPELQHG DUHD LV EF
6DFUDPHQWR ORXQWDLQV WR WKH VRXWK LQFOXGLQJ WKH -LFDUL
*DOOLQDV ORXQWDRQW W& GNER UMK/ R WE& B FRPEDRSH GV DD E DL WILKRQ \
&KLKXDKXDQ 'HVHUWUILDWI DQ® GMRIQQ SUR[LPLW\ WR WKH FRPELC
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ORXQWDLQDLU 'LVWULFW RI WKH &LEROD 1DWLRQDO )RUHVW 6PRN
6WDWH 7&X\DW FDQLVWHUHG E\ WKH 1HZ OH[LFR 6WDWH /DQG 2IILFH
%/0 0D QGK/LELW

$FFRUGLQJ6WRYWKR@PHQWDO 3 URRWHFIWRRGWKIHH @BL]RQD 1HZ OH[LF]
ORXQWHDARUWHJILRQV

«DUH GLVWLQJIXLERUIGQWRRXMMLDKQRXV HFRUHJLRQV E\ WKHLU C
DVVRFLDWHG YHJHWDWLRQ LQGLFDWLYH RI GULHW PRWBWPHU HQY
VRXWKHUO\ ORFDWLRQ )RUHVMV RARPFRIF H Q| MK HD GQFEX VREKH O Q \5 R
WKH :DVDWFK DQG 8LQWD ORXQWDLQV DUH RQO\ IRXQG LQ OLPL
UHJLRQ &KDSDUUDO LV FRPPRQ DW ORZMXQHOHY DWICGRRYN.Q VRP
ZRRGODQGVY RFFXU DW ORZHU DQG PLGGOHDHUMHFRWALRQ ¥R DB GH
ZLWK RSHQ WR GHQVH SRQGHURVD SLQH IRUHVWYV 7KHVH PRXQV
OH[LFDQ SODQW DQG DQLPDO VSHFLHV B6XUURXQGHG E\ GHVHUW
$UL]JRQD DQG 1HZ OH[LFR FDQ EWFRQVIO®MWBN/G ELRIJHRIJUDSKL

,Q DGGLWIBRQ Y MKRHQPHQWDO 3 URRWHFWRRIXIWHRBEWK WKH IROORZLG

GHVFULSWYRXWR ZHE&HWDQ GV

7KH VRXWKZHVWHUQ 7DEOHODQGYV IODQN WKH +LJK 30DLQV ZLW
GLVVHFWHG ULYHU EUHDNV 8QOLNH PRVW DGMDFHQW *UHDW 30
BRXWKZHVWHUQ 7DEOHODQGV LV LQ FKRPQ 0 QE DVXFDRGWIQE U
VHPLDULG UDQJH ODQG 7KH SRWH@WIUDOWRY IMAMWWKD\ORPHJHWDWLR
PHVTEXWIDOR JUDVV LQ WKW VRERRIOHIDDWY MRYDRMWD RQ HVFDUSH
EOXIIV DQG VKLQQHU\ PLGJUDVV SUDLULH ZLWK RSHQ ORZ DQG
&XUUHQW &RQGLWLRQV DQG 7UHAHRR UFHID ROIWO 2YHUYL
6WXG\ &RUULGRU
7RSRJUDSK\ ZIRVURIQIZWHBW X G\ B®RYDUGREOBHQQWQXED®IJODW JUDV
JHQWOH VORSHV FDRD QMG DNVO E@@\R YWHHS VORSHY +HUEDFHR)
FRYHU W\SHV GR PRSH WH WK W IODXEGVFUXE DQG HYHUJUHHQ IRUHVW
FRYHULQJ VPDO @R U RQM DL\Q R/ Y RHKVFWAR WE R Q DNKHHB W X G\ & RUULGF
LV SULRBHQOUDQJH OL YHRUMRRD YURI]&RKIR § B X' BRIRBUERBGHU
WKH -LFDULOOD ORXQWDLQV ORFDWHG LQ WKH QZRUWKKWHHDWNUDUDY H
ODUJHU ULGJH'O QWS REENZU W@ DQHEWM X G\ ERYUHRPRU  WR
IHHW WR V>P @EWWH PHDQVWHOLEHWHO

ILQFROQ 7"TMRQU&DRPEDOXSH &RXQWLHY DOO KDYH ORZ SRSXODWLRC
ILQFROQ &RXQW\ LV DSSUR[LPDWHO\ LOQKDELWDQWY SHU VTXDUL
FRXWWRXWKHUQ SRUWLRQ LQ WKH *UHDWHU 5XLGRVR $UHD 7RUUD
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SRSXODWHG FRXQW\ ORFDWHG LQ FHQWUDO 1HZ OH[LFR VRXWKHD
RI WKH SRSXODWLRQ UHVLGHV LQXWE& B GSVHNV & RXQQBNED DNVWRWSKRHE ILCERHRKM
FRXQW\ LQ 1HZ OH[LFR DQG KDV D WRWDIMW DW HQ KD E L IVUNETOXHD WH \PLLG
ZLWKLERWRQAD PCHAWXG\ RBBWKEGRUWFDWWHUHG UXUDO UHVLGHQFHYV
DUH QHDUE\ 7UDYHOH &R URQ W@ MG\ BERXIWEIEREFOXGH ORFDO RL
WUDIILF DORQJ 1HZ OH[LFR 6WDWH 5RDGV DQG

([LVWLQJ WUDQVPN@VRE @ DR R W.IF L QRV\RRIDW KO G. @G B® XKIGIHF WW K H
:LOODUG WRNOOLMPM VLWXDWHG DORQJ WHRH RRD WIKZE W RAVRHFMLR Q
&RURQD WR *XN@DLAXS HV LW X DW H & RURIDW K:H Q\GWS BRR MHRIVRD D W R
%ODBWHWOIOLQH VLW XD WV UiiéDHDRER BRRWPKKHL Q & I3Q)® NEMHF @MWK RS H G
3LQDO &HQWUDO 3H.QD® \6WIOLR HWRLANODWHG DORQJ WKH VRXWKZ}
&RURQD :LQG BQBMHAWMW &UDNIQWR &RWRRAYLWXDWHG DORQJ WKF
SRUWLR&RRIRWRH L Q G( [KLEMWF W V

1R GHVLJQDWHG IHGHUDO RU \DWBDW\M KVHE M DEERW ROQVERH /@ W XEGZX D \ V
&RUUUGIRH[LFR '"HSDUWPHQW RI 7UDQV S RWGWDUNDLR @LIKZRY ®@GPLQLV
>)+:$@ VHHEKLELWKH QHDUHVW VEW® R UR ZREWE/LY PRUH WKDQ
PLOGRUWKERIURQD I @BWXG\ 88BUWEGRQDOO\ QR QDWIRIMPO SDUNV
WKH YLFL@RVURRIDWHKIBWXG\ &RMH FIOGRRAHVW QDWLRQDO SDUN LV 6DO
1IDWLRQDO ORQXPHQW ZKLFK LV DSSIRRJRPIWHG@W X ®\ @R~ WIH/RW R |
FORVHVW VWDWH SDUNV D BB UWK H % PQMD /DRIHD6M NW K \WDWN DQG O
6WDWH GDUNRFDWHGPPAHW MARBPENKH M GW X G\ &R WODIRZRU YLV XDO O\
VHQVLWLYH FXOVWXLHD QVKHWROFE Rt WQ B EMGW X G\ &R WWDLREZRU
RUJDQL]HG WRXDIMP R B VOERUWRIGHIH GW X G\ &RUULGRU

&XUUHQW &RQGLWLRQV DQG 7UHAXRR UFHIDRQOOG 2YHUYL
BURMHFW $UHD
7KH[LVWLQJ YLVXDO DQG VFHQLF UHVRRURIQW S B WORG\VEMR WGUH\GRIL
VLPLOD BRRUUR@KHLQG 3UHBWURIHIWVHDQ SURRIRPDW L QR ITHRKIEGEW $UF
LQFOXGH ORFINO RIULBHIQRQDA@HZ OH[LFR 6WDWH 5RDGV RI DQ
WKH :LQG $3JHDM HZEW K LIQQ 6 PXLOM WKH &RURQD +LJK 6FKRRO DQG (OH
EXLOGLQJ
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/IDQG 8VH ,QFOXGLQJ DQU® 55HFQHDWLRQDO 5HVRXUFHYV

'DWD 6RXUFHV
7KH IROORZLQJ GDWD VRXUFH\HPZHQUWHODIQGL XY H G LVQ B MBEBEHY | IV P
UHFUHDWVYR®IPEFROQ 7RUUDQF K RIXQ G HHUGRIQIXSHHE W X G \
&RUUD®RBBRKIR QD :LQG 3URMHFW $UHD

X 1IDWLRQDO /DQG &RYHU 'DWDEDVH 1/8&'

x 7KH 1DWLRQDO 0ODS 86*6

x /ILQFROQ &RXQW\ &RPSUHKHQVLYH 30DQ $XJXVW

X ILQFRORMBRLDWHU &RQVHUYDWLRQ 'LVWULFW /DQG 8VH 30DQ

x 7TRUUDQFH &RXQW\ &RPSUHKHQVLYH 30DQ -XO\

Xx 7TRUUDQFH &RXQW\ =RQLQJ 2UGLQDQFH UHYLVHG

X -RKQ & 7\@XHKIHQ(FRQRPLF DQG )LVFDO ,PSDFW Rl WKH &RURC
OH[LFR

&XUQW &RQGLWLRQV DQG 7UHQGV+ &SRURROQIFRIRYHUYLHZ
6WXG\ &RUULGRU

ILQFROQ &RXQW\

ILQFROQ &RXQW\ LFPEWDWBGLHY YRNIWR DQG FRPIKLFNKWDQJIH/ TXC
IURP VSUDZOLQJ UDQFK ODQGV WR FR XHDWDXIQHVHVDOWILQF\R O, @ SERRXD
ILQFROQ 1DWLRQDO )RUHVW 6DFUDPHQWR ORXQWDLQV &DSLWDQ
JLUHV ODYD ILHOGV 7KUHHMLSEROIU & BROIKZIBW V HVQY G 5RXWH

ELVHFS&RX QWK\H U X Q\OR. @ HW\BE/WEH Y HUD O V P DOWBKIRXSIRK BWW W K H
&RXQW\ LQFOXGLQ% ORMN SDWDFIKRIR%ADU ) 5DQPQEGXLEBVR 00ODLFEE
5HJLRQD O 7KH SIRAR O Q 6 W MW URLGY BRIHSIREN S RBDW R 1DWIXW DO *DV
ORFDWHG DERXW &RURQ\D ZHBW RE WIRHLEL GRUP L OF BADHNY D UH
ORFDWHIBUHQ WKH

7KH FRPPRIQEXM\GRVR FRQWDLQV WKH ODUJHVW SRSXODWLRQ ZLWK
DSSUR[@PDWH OHV HRRWR QT WHKSW X G\ ZRBRRBRE@LVERURQD LV WKH

FORVHVW SRSXODWH GZBVWIRRIRKQ FOQ'H GRLOG\WVERYHUBRWRWKHU VPE
WRZQV DUH VFDW W FRXQE\DWKRMB WH R RS RSGHUMOLGIV LQ WKH &RXQW\
ILQFROQ 1DWLREROD)RDMMW QDO J)RUHVW 6PRNBQ®% HIFD WMVHNURGE BL
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%XUHDX RI /DQG 0D Q I PKILFEH@M G5 D[KE B WR U & RQW K H 8 6 &HQVXYV
$IJULFXOWXUH WKHUH ZHUH WRWDO DFUHV RI IDUP DQG UDC
&RXQW\ OHDYLQJ DSSUR[LPDWHO\ D FUH WIKHH G H YXHD& RESHPH Q \D

SHUFHQW GHRXMHEMH RQ IWKHY DQG D SHUFHQW GHFUHDVH LQ V
ODQG XVH LV VKLIWLQJ IURP IDUPLQJ DQG UDQFKLQJ WR GHYHORS

7KHLQFROQ &RXQW\ &RPSUHKHQML.WHUIVDRO @ XA XY WAXXENMGDQQLQJ
SUR YWEM UPQDOH DQG JXLGDQFH IRU VSHFLILF ODQG XVH UHJXOD\
JRYHUQPHQW - XV &R PISFIHK IBRYQ YD OKHWKH ORFDO JRYHUQPHQW \
WKDW DUH VWULFWHU WKDQ VW DWW VOIIRAU D&RP R VWS SIRYMO RSBV IR
*UDQW &'%* IXQGV IRUTKSHEQERGURRKOWY &RPSUHKHQVLYH 30D
JRYHUQPBIQQWHUDO DSSURDFK DQG SDUWLFXODU SROLFLHV WR EH F
ERDUGBWRIQGGHMPIDNR@ /LQFROQ &RXQW\ SDUWLFXODUO\ LQWHQG
WKDW ZLOO FXOWLY DW HRKRRB\HQ @&/ MRKH BPHVQZIFHYDWKWLHYV ZLWKLQ

ILQFROQ &RXQW\ KDV DQ DSSURYHG VXEGLYLVLRQVRUTKHQ BWPM B QR
1HZ OH[LFR LVVXHV EXLOGLQJ SHUPLWV IRU WKH XQLQFRUSRUDWH:
5XLGRVR LVVXHV EXLOGLQJ SHUPLWV ZLWKLQ LWV ERXQGDULHV DC
ZLWKLQ RQH PLOH ®O WKHGXRIGRWR7EKHUH LV QR JRQLQJ LQ WKH XQ
H[FHSW IRU D 6SHFLDO =RQLQJ 'LVWULFW LQ $OWR DQG VHYHUDO |
(IWUDWHUULWRULDO =RQH DQG WKH 5XLGRVR VR QW K NQWDON HDUQUL
VXEGLYLVLRQ 7KHUH DUH DOVR KLVWRULFDO SUHVHUYDWLRQ UH.
UHJXODWLRQV 7KH ([WUDWHUULWRULDO =RQLQJ $XWKRULW\ (7=$%
H[WUDWH U U L WRH MDKOH | R@/H DXKHUULWRULDO =RQLQJ &RPPLVVLRQ (
FRPPLVIRUIRWKH H[WUDWHUULWRULDO ]RQH

7KHLQFBRRQO DQG :DWHU &RQVHUYDOWMLR QL. BWYHPW SBQ GUWBR/M WKH C
UDQJH SULRULW\ FRQFHURYFRO® RERMBMW L DMNH U@ XMHIHPHQW 30D
ZDV DGRSWHG DV WKH &RPSUHKHQVLYH 30DQ RI WKH /LQFROQ 6RL
7KH PLVVLRQ RI WKH /LQFROQ 6:&' LV WR SURWHFW DQG LPSURYH \
UHVRMXWE\ SURYLGLQJ SURJU D PV LDBYGEG VINAQH. B M \R WR QFKRD Q & RX Q W\
LPSOHPHQW FRQVHUYDWLRQ SUDFWLFHYV
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7KH &RURQD (OHPHQWDU\ +LJK 6FKRRO [&RORPDIWH®@ \UE & X WR URJLLGH
ERXQGDSU RQIGHNH G&MUIDUWHQ W KRUHR X FIKI WRRBBWHO\ VWXGH
VWDII P H(PEHELM

PIRY K

/LQFRRAREDIYDURRXW GRIRUHRS SR QWIQEWLGBRX UNLNKY SR W V
D Q\GNILU H QIVG G LW K RQ@F R DY L RRUDKIDW P L ORHK/L N MWQUIDLQUBHD S L W D Q
'L O G H $QHRVR Y L GHREVLINGAQUD L Q MR Q@ R Q W \GHRGEIRR/S H DR XIW RS R Q
V S DIFBHLEQWF O YS®IURNS/O D\ J U RORAQUS NRIS H DR/ K H B U H DIMFLLRFOQ. DV H V

7RUUDQFH &RXQW\

7RUUDQFH &RXQW\ LW HDOFRDN ERIGOBD VORFOWHG LQ FHQWUDO 1HZ
RI WKH &OWXPRI{HUTXH 2YHU SHUFHQW RI WKH SRSXODWLRQ UHVI
)DRLQJ DQG UDQFKLQJ KDYH EHHQ WKH WUDGLWLRQDO HFRQRPLF L
WKH SRSXODWLRQ JURZV LQ WKH (VWDQFLD 9DDDH\FXBWRUDDKH U F
FRPPHUFH DQGREXW RO WWKH DJULBXOWXDDID SWRGKXFMOALIRQ RIGB DU H |
'LQG 3URMBOWH GHYHORSHG FRPH IURP 7RUUDQFH &RWQUMH EXW J
FRXQWLHV DJULFXOWXUDOHE X ROGIHNMY H\OEKIMKOEH BVORIR XEIREDINGA LV V
ZLWKLEGRPRHEWHRBIVWKIE $OEXTXHUTXH PHWURSROLWDQ UHJLRQ DQC
UHVLGHQWLDO VXEGLYLVLRQV DQG KRXVLQJ GHYHORSPHQWYV

9DULRXV MXULVGLFWLRQV DQG VSHFLDO WHUULWRURWWELWKLQ W
PXQLFLSDOLWLHV VLMNDWID @\R ZHIESAKIKSIOEQ GOD VPP@I® DUHD ZL)\
,QGLDQ 5HVHUYDWLRQ $OVR WKHUH DUH DOO RXGRWHWLRQV RI IR
SULQ MLSD@V SRW WIFPRRIQHRQ KQWRP S URMRGOGXCL JK ZD KB R X Q W\

LW UD YE\DQGV HU VW D W HDKQGKYZHMW DDADHE G HKLDI® ZIR\Y P MQEHD VIR D G

QHW Z RWHKRIX Q5H\O D WIIRYRHD ¥ MADWY G QURRIXARKU U DELRY MRIX QMO W K R X J K

W KBIWZH. G WGD FH G

7KH FRPPX@MWZRER@WDLQV WKH ODUJHRWW BQER /D W QRSQL XL &/KEDQW -
DSSUR[LP PWOEYRW KGRI R QD KM GW X G\ &RH FIRPPX XINDYRW K H
FORVHVW SRSXOWDW HG TN RRWRED FHGWXG\ &BRP VGKRH HGJH RI
WKH &RURDD BWQG\ &RUULGRU WR WK H HGHHDRO RAW K HRX @ B BIOSID O IR
VEDWWHUHG WROUFMDMKRRLOW VR B G | H G H U TROX QWA SUGBRY LIHYRL Q W K H
ORXQWDLQV 6WDWH 3DUN &DBPRQQ D\D WD WQEBQVROURWHWY WG 8 6 %XU
/IDQG O0DQDSBRAREWVELWQG ([KLERWLOLWDU\ EDVHVY DUH ORFDWHG |
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/I DUVWFDOH LUULIJDWHG DJULFXOWXUH KDV EHFRPH D PDMRU IHDWX
$OWKRXIK WKHVH DJULFXOWXUDO FURSODQGYVY UHO\ VROHO\ RQ JU
HOLPLQDWH VXBYXWMDM\Q @&/ BKNEHKG IDANLIGY H D Q JH O D Q G XKW RRAIKIR X W W
DWWUDFWHG D UDQFKLQJ OLYHOLKRRG IRU D VPDOO EXW GLVSHUYV

7KARUUBRQROWRRXRUHKHQVLYH 3QRYHWIM DOO ODQG XVH SODQQLQJ
SURYLGH YV D/OKHDWIBNLDRIG DQFH IRU VSHFLILF ODHOR SMB BHWOD WRR
JRYHUQPHQW ,W HVWDEOLVKHV D EDVLV IRU UHJXODWLRQV DQG S
ODQG GHYHORSPHQW ZLWKLQ WKH M&RAYGH KRAQR@YRI RRRW BQFH &I
FRQVLVWHQF\ DQG FRQWLQXLW\ LQ PDNLQJ GHFLVLRQV WR FDUU\ |
7RUUDQFH7ERX&ERX\QW\ SUHVHQWO\ DGPLQLVWHUV WKH FRPSUHKHQ
VXSSRUWHG E\ UHIKWO DWRBUH RBGEBPAQW SRZHUV $FWXDO LPSOHP
&RPSUHKHQVLYH 30DQ LV VXEMHFW WR WKH SROLF\ GLUHFWLYHV I
DV GHHPHG DSSURSULDWH

,Q DFFRUGDQFH ZLWK WKH 7RUUDQKH ZRRXEDRNQGAR P-SRILKHIQ X/ & HQI0Q
UHYLVHGBVWDEOLVKHY FRPSUHKHQVLYH JRQLQJ UHJXODWLRQV IRU

&RXQW\ ,W LV GHVLJQHG WR SURPRWHFRXQWW K/ IBRXGU W KHD IHMD\H ILORC
IORRG DQG RWSKHRIWGBPQ®JEBRBFWDO ZDWHU UHVRXUFHV IDFLOLWDWH I
VROLG ZDVWH PDQDJHPHQW ZDWHU DQ®G Q® \RWHKADIWHRIP ? XWQLMRY  V
UHTXLUHPHQWY FRQVHUYH WKH YDOXH RI SURSHHQW MIQEGDRGRY QG

RWKHU QHWRXTFEREHO W \

7KEDVW 7RERIDIDPPG :DWHU &RQREU BDW 1A GLOEWH 13FWD Q
SURPRWHV VWHZDUGVKLS Rl QDWXUDO UHVRXUFHV E\ DPORYLGLQJ
DVVLVWDQHRMLV&R @MW 'LVWULFW

7KEHVWDQFLD (OHPHQWDU\ 0L GOGSSH R LLIKDA\FHK® B Q GWBXYGM@WNI D G H
NLQGHUJDUWHQ W KAKRIX Y E K RIRKF.DUMDHGG D S B UGHRER WK R QD *H Q
7LBWX G\ & ERXIQERRIWUDQFH &RXQW\ KDV QDW X U*DBD] PQIE &1 FBGIUFU B H \
DQG VXUURXQGLQJ VDOW ODNHV DUH KLVWRULFDOO\ DQG FXOWXU

*XDGDOXSH &RXQW\
*XDGDOXSH WRXQMBREXORXVQFRXD W [LFRDDW B WRIY DU I XDUH
PLOHW LV ORFIRUMGKHQ WWKHUQ TXDGUDQW RI 1HZPOHR PR VD\QRER XD \D/\ L
ZLWK D SRSXODWLRQ RI $JULFXOWXUH LV Rl JUHDPW HFRQRPLF
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ORFDWLRQ DQG QDWXUDO UHVRXUFHV KDYH KLVWRULFDOO\ DOOF
VPDOO FDWWOH DQIRUVHKEBEH &R X QW LR RFQGV HLG) MAROW K&R X Q W\ W
VRXW KIZHWRW VWDWH DQG |IHGWDDIR QD QBNHL QWO WGH3OM N 6XPQHU
DQG VFDWWHUHG 8 6 %XUISDX RHRPEIGVODQDJIJHPHQW

7KH FRXQW\ JRYHUQPHQW RI *XDGDOXSH LV IRXQG LQ WKH FRXQW\
ZLWKLQ *XDGDOXSH &RXGIW\OBIUIHF BRWWDWHQ EOKN ORGJIJUN N WRWQR
SUR[LPLW\ WR WKHQHJBYVWKWVWRZQ RI 9DXJKQ ORFDWHG DSSURJL
1R PLOLWDU\ EDVHV DUH IOR BDW HX L@ MAKHQMRDXQ WL IKDOWKEeRO VHU

VWXGHQWY DQG NRYPIBUHVINDWHY BKH RXRIKO IWKORHDANHH G KOH YBR[

PLOHV QREUWHRR)DNHHB W X G\ BRRXNQEFBEBRULLW\ RI 6DQWHSRVYD WB YV
ODNHV DQG VAMUWHDSVUNY CLCIVKHHUIRKSYSRUWXQLWLHY DUH DYDLODEO
SDUNV DQG DORQJ WKH 3HFRV 5LYHU

&XUUHQW &RQGLWLRQV DQG 7UHQRRUFRHIDROQOOG 2YHUYL

SURMHFW $UHD
7KH H[LVWLQJ FRQGLWLRQV KRWRIRXIVIDG WX GO ARR IQEHIGERRAY W PO VR
DSSO\ IRRURIOWD :LQG 3 YR MHFKMMYSERWHIRQD (OHPHQWDU\ +LJK 6FKRRO

PLCHVWRHRURQD :LQG 3ERNGIGHHBDKDKQ (OHPHQWIDW O RIEIKWEFX R
DSSUR[LPDWHO\ PERBRAYDQR QW K3 BRR BVEKBISE WHDE) F L D
(OHPHQWDU\ OLGGOH +LDK SFERRRCWG BVFOBMMIERQD :LQG 3URMHFW
$UHEIRXQGDU\

6RFLRHFRQRPLFV

'DWD 6RXUFHV
7KH IROORYRXEB®MMLHZHG WR DVVHVV WKFHRIQGVWLRFWAREOLRHFRQ
7RUUDQFH DQ&RYOWEHRNR) T 'HBWXG\ @RGBNREMRDD :LQG 3URMHF
$UHD

X -RKQ & 7\BWHMHQFRQRPLF DQG )LVFDO ,PSDFW RI WKH &RURQ
OH[LER
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&XUUHQW &RQGLWLRQYHDQRBQDUH HERIVRE R *HH

6WXG\ &RUULGRU

7KBUHD ZK&RUVRWIPH: L Q & I30® NEHF@INWY B ORBUHIGI O\ D UXUDO UHJLRQ RI
OH[LFR GRPLQDMHMHEWKULDRIH ODQGY DQG IRUHVWHG PRXQWDLQ ¢
RWKH DUHD 7KH ODUJHO\ UXUDO DUHD KDV VLJQLILFDQW DFFHVYV
ZLWK UHODWLYHO\ FORVH DFFHVV WR UHFUHDWLRQ DQG UHVRUW I
FRPPXQLWLHY WR WKH VRXW R VDBV ZIHY WR WHIQ R DG V$ODE R JRU G R
WKH WVWIDWHHVW PHWURSROLWDQ DUHD FRPSULVLQJ WKH $OEXTXH
FRPPXQLWLHYV IORXWY GUKIDYE RBUR @ DMHHB W X G\ &RKHWIHG RDUJHU SRSXOI
FHQWRBELQHG ZLWK WKH WUDGLWLRQDO UDWHK LZKEHBBRROALWLHV
'LQG 3URMEBOWH GHYHRORSHIGZLGH UDQJLQJ HFRQRKIFKDAL® G X O W X
VXSSRBWHFW DFWLYLWLHV

*XDGDOX@GW\&RXWKH VPDGRXQEX RHWIXUHDBSKIUHHBUHD DQG DOVR KDV
RI WKH SRSXODWLRQ RI WKH&RXRAMI WIZWR FRW& W.HKH O/MQ@QFROKD SRSH
JHRJUDSKLF DUHD 7RUUDQFH &QRHQW \SKRZGIYW UR & DOH QY XXHWAURIDW K
RYHUYLHZ RN ORK&SHEXDDMOALRQ GHPRJWEKLFYV LV VKRZQ LQ

7TDEOH 6WXG\ $UHD &RXQWLHV

*HRJUDSKLF $ 3RSXODWLRQ 'H
&RXQW\ 3RSXODWLI 6TXDUH OLOH SHRSOH VTXDU
*XDGDOXSH
ILQFROQ
7TRUUDQFH
Study Area Total 36,300 11,209 3.2

6RXUFHFRIQORPLF DQG )LVFDO ,PSDFW RI WKH &RURQD :LQG 3URMHFW LQ 1

6DQWD 5RVD ZLWK D HVWLPDWHG SRSXODWLRQ RIQW®/ LV WKH
DOVR WKH RQO\ FRPPXQLW WXD® WIKRQ F R DEQNNGRIDEBRX Q VB\RISDV VHYHUD
ODUJH FRPPXQRW QMK RX SRE LR SLWDQ SR SXDOG MR
FRXWWARPPHHBMBMUERVR SRSXOBRWURQFH &RXQW\ KDV LWV SULPD!I
FHQWHUV DORQJ WWKIHG RINVK il UNVRKKIDMH V HIPRW L Q (VW DED@ G DO RSR. DX UIND\W
SRSXODWLRSRUWDQWO\ WKHVH SRSXODWSRQXOBWESRIQYH V DO
LQ WKHD ZK&R b RR®E U R MHFODV RF FXHD BOI\U FBHHIQ XP VLQFH 7KH
DUHD ZKERUVRW®IOH:LQZRX BB IEFW YDORS HZEKRPSIU L VEN U FRH QW Z
OH[LWRSRSXODWLRQ
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7TKBUHD ZK&RUBRWIOH: L Q & I3Q® NEHFGKIDN\H O RV RBULPOOPHE®R U IRUFH UHSRL
R DQG HPSOR\PHQW RI SHUSFRHRYMWPIDWHHA\GH HPSOR\PHQ

XQHPSOR\PHQRWKHO WHHD ZKHUH WKH &RURQD LQSSHBFRKBRHBFAK/ YV ZLOC

VRPHZKDW KLJKHU WKDQ WKRNVOYHPISORABDMQOW UDWH LQ WKH

WRWDO ZDJHV DQG VDODULHVIDRP FIR)YIEHEKERFCREHIONG QR Q
3URMARFAYNG GHYHZORSOHEYWLPDWHG DYHUDJH DQQXDO FRPSHQVDWLI
7KH 1HZ OH[LFR VWDWHZLWHRIYHVYDJH FRAMYHG\DD UHYHDOLQJ WKC
VDODULBVHD ZKEHRBRYQOH: L Q @ B XB S GHW WO RISHISSVUHRQS P FRH Q W

WKH VWDVEB ®MMHIUPQBEO O\ WKH HVWLPDWHG SHWHPDEKERE RQPRPH R
'LQG 3URRMNBEW\GHY AR S ZGMAK IRU WKH VMWRWH RILJKHUOH [
SURSRUW DRI® IR IZ WERILIRQPH: L Q Z BX B BFHW SO RSFHIBSLWD LQFRPH LQ
UHODWLRQVKLS WR 1HZ OH[LFRGDWRDWKR GRPBBGVIDWERPSG®DWD SU
LV OLNHO\ UHIOHFWLQJ WKH UROH RI LQYHVWPHQW DQG UHWLUHP}
SRS XODW LIRWH [R @ K8 R I RIP@E U R MAH.FOMDVR F F X U

7KH ODUJHO\ UXUD O DV & DUXKEIR BREEE0 RWH E&/DOVR ERPULQNMQW ODQG
XVH LV IRFXVHG RQ DJULFXOWXUDO EXVLQHVV HQWHUSULVHV SDU
DFWLYLWLHV PHDVXUHG E\ UHSRUWHG HPSOR\FRHLOGWD DIQ/GE\ RXQVG XW
FDUH

SULYDWH ILUPV F FSRHIULARHVQMDHE FEXW L Q H VIV URHQ WZLKVE IRHAARVY I HW. IQHE
3URMZRF®NG GHYHORBMEGHU WKLYV GDWD H[FOXGHV DJULFXOWXUDO |
WR EH D VLJQL IQWDRIWVKRIPS R QBID UHIR @ RER i RQWIKH Q Z RXBIE HF W V
GHYHORSH® R WKH SRSXODWLRQ DQG SUHG R® DQ BQMUMDU PRIV GRD
HVWDEOLVKDHEI \Z LERWREOH: LQ & I3Q® NEMF BT OWSHG DOO ZLWK D
OLPLWHG QXPEHU RI HPSOR\HHYV

([FOXGLQJ WKH DJULFXOWXUDO VHBWRDVHRRIQHR F'\&WRZWRAHMPEWKHY X J J |
SURMAHRONOVRFVFEDUIJHO\ GUWFAFRPERGEWDRQV DQG IRRGVRARUNOFHV K
DVVLVWDQFH DQG SXEOLFXLDG\PH RBWRW VY MWD IRRH WRIAB®\. \RH IV RRVODG C
HPSOR\PHQW ERU Q\WOHV VWAD ZKHUH WKH &RURQD :LQG 3URMHFWYV Z

7TDEOHSUHVHQWY DQ DJULFROWRHWDK WKRI&ERHRRD VWRIKE 3SURMHFWYV
GHYHORSKHGWDEOH GRHV QRW LQFOXGH IRUHVWU\ GDWD DV WKLV
FHQVXVHYV
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7DEOH DQG 1HZ OH[LFR 3URMHFW $UHD )DUP 'HPRJUDSKLF
DQG )DUP '"HPRJUDSKLFV
1XPEH
RI $YHUDJH )
YDUP 6L]H DFU
ODUNHW 9DOXH RI 3URIGRXFOVWXEROG PLOOLRQV,
&URSV ILYHVWRFN DQG 3 7RWDO
9DOXHV RI 6DOHV E\ &RPPRGLW\ *URXS PLOGC
*UDLQ
U\
% HD Q
DQG 2WKH{| &DWWOH| 2WKHU /LYHVW,
3HDV &RUQ &UR S\ &DOYHV 3RXOWU\

6RXUFH 7KH (FRQRPLF DQG )LVFDO ,PSDFW RI WKH &RURQD :LQG 3URMHF'

7KH UROH RI DJUWUHROOMPRIMHROHWKKIH &RURQDEH QGEH IHRREBHAWBW ZLOC
UHIOHFWHG LQ FRPSDULQJ WKH UHSRUWHG PLOOLRQ DJULFXO\)
7D[DEOH *URV$JBHFXQ®XASR UWDQG®D W LIRWHRR WERMHUH WKH &RURQD
'LQG 3URMHBERWSH Y HOBBOMGWKH SUHYLRXD/IOULIEXIO@QMUIR B G/ IPRWPRUV S
GRPLQDQW HPSOR\PHQW DQG LQFRPH LQ WKH UHJLRQDO HFRQRP\

7KBUHAKHUH WKH &RURQD EH) G HBYHREFEFRWHUELOO PLOOLRQ LQ *URV\
7D[ *57FRO O HAWRLYR GLSHU RH GQMKVRWDO *57 FROMIRFWHR @QWHLFERVKH V
7KH HFRQRPLF VHFWRU UHSRUWILQ@ JVKKE KK &RBNRPEE Y RNVBIVORY *5 7
EH GHYHOWRWKB 5HWDLO 7UDGH VHFWRUQ ZN.K\LK/ WHHYFRVIRSHHIRFGHRRMKN
RI WKH *57 FROOHFWLRQV 7KLV LV |RDKER ZERD B WWRHHQANR B WWARIWKF @V |
*57 &RQVWUWXBWURE QWK H PR/S/ RODYRH QWK H H P SLOCR WPEHKODV Z K H U H

W KHR URQMGUR MHFBMVGHY HHARRBRBGIKWY WKH UHDG\ VXSSO\ RI FRQVW
ZRUNHUV IURP WKH ODUJHU SR SX®RD\R QRIQ*HF @ QW8 UBAXWIURXDGLQJ
3URMHFW $UHD

&XUUHQW &RQGLWLRQV DQG 7UHQRRUBQILAGDO 2YHUYL
SURMHFW $UHD

7TKHI[LVWLQJ VRFLRHFRQRPLFV DQG HFR&RPR QD HM IGRXXN®\\ &LRHWUFIUG E
DUH VLPLGRWURRD WKHG 3URMHFW $UHD
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&RPPXQLFDWLRQ 6LJQDOV

'DWD 6RXUFHV
7KH IROORZLQJ GDWD VRXUFHV ZHUFRPPAXQHEBD®W RRRQPRIG@ O WKH H
7RUUDQFH DQ&RYOWEBHRNR) I *HBWXG\ @RGBNREMRDD :LQG 3URMHF
$UHD

X )&&LQIR EDVHG RQ SXEOLFO\ DUDQ GREP®X GLAD WV LRRP&WR R A L)MAVA
$FFHVVHG RQ '"HFHREWWS ZIURPFFLQIR FRP GLVFODLPHUSKS

&XUUHQW &RQGLWLRQV DQG 7UHQGRR UFRHID ROIIMO 2YHU YL
6WXG\ &RUULGRU
ILQFROQ 7RQ® DRDB E D OHBHUIE FRGYMWEHYWHDB[LFR ZLWK SRSXODWL]
GHQVEMWQRY W KHQDWD R/G DR BHYWLBZHKI FRRUGLQDWHY DW WKH QRU
SRLQW\& RURWKFLH @W X G\ &ZRWK. GRUH [$PKQ B/HRG |VRIBOWKH HGJH RI WK
&RURQD I GWRGUHGRBBRLQW\ @8 NRBBNE IOF U RZPDZHRYW HQ Q D
VWU XFW X UHVRZ W ODWOWREHUV DUHEKS BHWH QW

&XUUHQW &RQGLWLRQV DQG 7UHQGRRUFHIDROQOOG 2YHUYL
BURMHFW $UHD
&RPPXQLARWERQG LALMYQEIR URQD :LQG 3D BN IR BAMRISILW D
GHV F WLERNSW KW DQVPLVBURI® /LQH

5DGLRDFWLYH :DVWH DQG 5DGLDWLRQ +D]DUGYV
(OHFWULF WUDQVPLVVLRQ OLQH DQG VREVAVRIDWIDR@ LUD G DR DVFUAKIEYAHX
UDGLDWLRQ KD]DUGV 7KH WRXYQ@FWLIWMQRQBAWE WDVERDRVULHD GLDW
KD]DDGWKHUHVRKWBRWHD GGUHVVH@G IXUWKHU LQ WKLV

+D]DUGRXV ODWHULDOV
3ULRU WR FRQV W UXRWPRI® WIDRK-DIWA HD@WEHRI PHG WR LGHQWLI\ DQ
KIOQUGRXV PDWHULDOV VXE\&RDGQ BRHE\*HREWIOGEG L @ R\Y B WEIREPM K H
GHVFULEHV DRVEREW PDAVKD]LDOV DVVRFLDWHG ZLWK FRQVWUXF
D WUD@QPQVEH VXEVWDWLRBOO @& \BALRWHKFBHE®E R H.P\GOFMAY WIRR P
KDJDUGRXV PDWHULDOV
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6DIHW)\
7KERURQDUIH@WXG\ GRHVLGGRW FRQWDLQ DQ\ NQRZQ6WBWLRQFRQFH
GHVFULEHV SRWHQWVNRRALDWMWG ZRYKHURYV W U X FW WR® QR/FPH VD WR @
OLQH VXEVWDWLRQ DQG VZLWFK\DUG DV ZHOO DV SURWHFWLRQ F

*HRJUDSKLF 5HVRXUFHV

'DWD 6RXUFHV
7KH IROORZLQY G BUHI VHRRZKHG W R DL \QUHR/IVUW 8 KLIFRUWE RK 0 BDH V
7RUUDQFH D Q&R¥OWEHRXNRIQD 'HBWXG\ @RGWBIREMRODD :LQG 3URMHF
$UHD

X 1DWLRQDO 3DUN 6HUYLFH 3K\VLRJUDSKLF B3URYLQFHV 136
X 1DWLRQDO /DQG &RYHU 'DWDEDVH 1/&'
X 7TKH 1DWLR@®@®® 0DS

&XUUHQW &RQGLWLRQV DQG 7UHQGRR UFRHID ROIMHO 2YHU YL
6WXG\ &RUULGRU
7KBUHD ZK&RUVRWD@®EURMHPOMVEH GIHW BBRBWGE G ZLWKLQ WKH *UHDW
SK\WLRJUDSKLF SURYLQFH 136H[WHQG KKR@RBMWIX3WRLIRQWDQD DQC
ERUGHUHG WR WKH ZHVW EWRKH EFORNMYHORX QW DDOQV/RDE@TD QGV  7KH
VORSH GRZQZDUG WR WKH HDVW ZLWK PD[LPXP KHLJKWV LQ WKH I
GHFUHDVLQHWR KIE ERFN LV KRUL]JRQWDO EHGV RI VDQGVWRQHV V
DQG OLJQLWH &RDO SHWUROHXP DQG QDWXUDO JDV DUH DOO PL
1IDWLRQDO 3DUNV DQG ORQXPHQWYV RI WKH *UH®DW 1300QVQ\D WQ R®GIEZO
3DUN )RUW 8QLRQ 1DWLRQDO ORQXPHQRQ XRH® &D 3 RQHQRI R\DKEHD\QHR |
ZLWKLQ R & RUHDWDWKEG 3RBNEHRR GDHBGWXG\ &RUULGRU

1R QDWLRQDO S D DNMQRW KHN DIWAE RELDRUNEY |: MQ G7 B H RAVO-RRAHYW W QDWLR Q
LV 6DOLQDYV 3XHEOR OLVVLRQV 1DWLRQDO DRI\X MHIBNVW K K LFERMH P R
SDUN LV 6XPQHU /DNH 6WDWH 3DUN ZKLFK LV PRUH WKDQ PLOHV
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&XUUHQW &RQGLWLRQV DQG 7UHQXRRUFHIDROQOOG 2YHUYL
BURMHFW $UHD
1R DGGLWLR Q DAUHRRIXDHKUSFRIVRIQDD : WEG 3 URRZHIMM SUHKLVWRULF
KDYH EHHQ UHF R U G&RU W& D R X QIGRXWRWHRBW LSIOORMR WRIODW HG KLVWR
WUDVK GXPSV RU UXLQV RI VWUXFWXUHV DVVRFLDWHG ZLWK UDQF

OLOLWDU\ $SFWBYLWWHR®QG

'DWD 6RXUFHV
7KH IROORZLQJ GDWD VWRRUFWWHANUW KIHH M LM IERIQ BLLAMIVRI)W\ DQG [
/JLQFROQDQ@RM DQG &RREQMOMBUR QI LM BWXG\ @RGBNRERDD :LQG
3URMHFW $UHD

x 9)5 0DS 'LILWDO $NWDWSLRWQIURDS FRP WRV KWPO
Xx 1HZ OH[LFR OLOLWDU\ $%WWKBY 0P OLWDBMHEDWRIV FRP QHZ

&XUUHQW &RQGLWLRQV DQG 7UHQGRR UFRHIDROIMO 2YHU YL
6WXG\ &RUULGRU
1R PLOLWDU\ EDVHWRERRT LZH @ WXEG WERUWUGRB PLOLWDU\ WUDLQLQJ
LOQWHUGRE\WR QUKHH G W X G\ &KW E L @PW YWYBQ@ R IRK@WT X HVW
'HWHUPLQDWLRQ RI 1R WHEBUIR U DQ\IWRID QVPLVVLRQ IBIHQH VWU XFYV
WUDQVPLVWLRGF \KE@HKI KRW WUH YHU\ &RUWRQB OL QB U3 WRMHF WV

&XUUHQW &RQGLWLRQV DQG 7UHQRRUFHIDROQOOG 2YHUYL
BURMHFEW $UHD
1R PLOLWDU\ EDVHERERRD ZILOUK I3@[RMEHEMES i Q WL OLLWWD U\ WUDLQLQJ
U R XWKINDMAHY MAKHR QD LQ G 3 URRVFEKAW ISQUHDLWKLQ WKH QRUWKHDVW
GHYHORSPWMQYWUQ 'HARMIIREWHHI W RW K $$ IRU DQ\ WUDQVPLVVLRQ OL
VWUXFWXUHHRYMUWUDQVPLVVLRQ QUAW DW H XFHUX USRORNMIGAL RE HW K
3URMHFWYV

SRDGV

'DWD 6RXUFHV
7KH IROORZLQJ GDWD VWRRUFWVHARY GHRYIRDERG Q 7RUUDQFH DQC
*XDGDARZD WIEHRURQD K GWXG\ RRGBNREMRDD :LQG BURMHFW $UH
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x 1HZ OH[LFR '"HSDUWPHQW RI 7TUDQVSRUWDWLRQ 10'27

&XUUHQW &RQGLWLRQV DQG 7UHQ®RR UFHID ROIO 2YHU YL
6WXG\ &RUULGRU
ILQFROQ 7RUUDQFH DQG WXNG®DOKBHQERHYWLH ¥ HQMUDO 1HZ OH[L
QHWZRUN RI V\§DBWH LFRX\WHWY PG D ZIK\& R BRWDEY R MAHFOMDV E H
GHYHOFBMEBHUQ 'HMHORZRHRWLWK VL'QFROMG WKHXDQBEB XBA8G
&RXQW\ 5RDG 0DLQWH@RQE HWHISIPUWRHXWUHQW URDG FRQGLWLRQ
WR WKH VWDUW RI DQ\ FRQVWUXF\NQRQV H YWDBDH)Y +DIDVGR T RAKW K
VHJIPHGQRXQERID GV WURRURGDWK®G 3URMHFWYV

&XUUHQW &RQGLWQRYQV5BIQIGRDDID 2&RURNQBZLQG
3URMHFW $UHD

([LVWLQJ URDG FRQ&SRWRAD VLA GV ED @ NMWHENRLOIDHDWR WKRVH GHVFUL
&RURQDUIsM @®WXG\ &RUULGRU
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(19,5210(17%/ ())(&6r

,QWURGXFWLRQ
7KLV FKOSWHWVVB V ZKHW KHRW RWKF SRS RE H SRMBS\GREW WDWLRQ V D
VZLWFK\DUG FROQDRNVPYNULRWYKHIRPBEAGROOLWEHVU LPSRUWDQW
HQYLURQPHQOBAD SUFDYAGHNG LQ 106$ ) 3RHFMQWORDO FRQVHTXHQFH\
RQ WKH HQYLURQPHQW WKDW FRXOG UHVXOW IURP WKH ORFDWLRQ
GHVFULEHG LQFOXGLQJ FRQVWUXFWLR Q(DFSHRIDWH IR Q@ HYR® UPH. QW
SURYLGHBE&ESLQ 6HFWLRQ&RPPLVIYNLRY 10$& LV ID\GBHGE® VNG
DGGLWLRQDO UHVRXUFH 7IXWNVBIDRIUG-H & WRRILYAR @ R 6 WIDQIG PLQHUD O
UHVRXUFHV VRDAW UHARRGIFHDMD QG VB XRBHVXUDO DQG KLVWRULF DI
UHVRXUFHV UHOLJLRXV DQG FHPHWHU\ VLWHV VRFLRHFRQRPLFV
VLIJQDOV UDGLRDFWLYH ZDVWH DQG UD G L DRVILLRDES K DF DUHWR XKLIF| B W C
PLOLWDU\ DFWLYLWLHYV, PRIEFYHDQRDWDRGVURNGNDFK UHVRXUFH
FRQWH[\WRRIRWKHH G W X G\ WRUKNWERW Y IWMDW FDQ KHOS PDQDJH LP

,PSOHPHQWDWLRQ RQ VWHN\EULRRBERYVYE WOWIFLOLWLHY FRXOG DIIHFW W
HQYLURQPHQW (IITHFWV FDQ RFFX U URIQEVWE\GRWX GQ GRUKEWRU ZL W
HITHFWYVY DUH WKRVH WKDW RFFXU WKURXJK GLWHPW VALV YPRIG LAV
IDFLOLWLHYV ZLWK HQYLURQPHQWDO FRPSRQHQWYV ,QGLUHFW HIIH
WUDQVPLVVLRQ OLQH IDFLOLWLHY LQ WLPH VSDFH RU ERWK

6KRWWUP LPSDFWV DUH FRQVLGHUHG WKRVH LPSDFWV WKDW RFFX!
DQWLFLSDWHG WR UHWXUQ WR D SUMRR QYW URG®R R QQR RFREL WL R)XQF
(QYLURQPHQWDO HIIHFWV WKDW ZRX QWX i HO DIGWR IVBEMVR @ DAR HOH P
\HDUV ZHUH FR@WHWEPHUMSD PWPJ 3HUPDQHQW LPSDFWV DUH WKRVH
UHPDLQ IRU WKH7OHIBEGRIRWEH *HQ

JRU HDFK UHVRXUFH DUHD GHY EFNHBEHROWRAK WKLY VHSRQUAVGLVW XUEI
HQYLURQPHQWDO HIIHFWV WKDW PD\ RFFXU GXH WR WKH WUDQVPL
PHDVXUMNKRAMNEBWRQD :LQSBAURRRSBEBQYLWIR DYRLG DQG PLQLPL]H LPSDF
SRWHQWLMWDIRWVPWNMHLRQ OLQH IDFLOLWLHY WR UHVXOW LQ XQGXH
YDOXHV
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$LU 5HVRXUFHYV

,PSDFW $VVHVVPHQW OHWKRGYV
$VVHVVPHQW RI LPSDFWV WR DLU UHVRXUFHV IURP WKH WUDQVPL\
PDLQWHQW®PMRHR QD K BW X G\ IRROWOIRDRWKH LPSDFVRORIHVVPHQW
GHVFULEHG LQERMWDRG LV GLVFXVVHG EHORQG SFROQL\DMHDEWIRD F
LPSDFWV DUH JHQHUDOO\ VKRUW WHUP DQG WHPSRUDU\ LQ QDWXU

,PSDFWYV 6 MR BMRKHR QD #HH) 6WXG\ &RUULGRU

&RQVWUXFWLRQ

7KH ODUJH HTXLSPHQW X\ZIRG GEGNHA\JERFR SR IMUXHFG® ZRWK GLHVHO RLU
FRPEXVWLEOHV LQFOX@BHRSRQ GRYAEFPA E RUX PR@RY R@IBDOH RUJDQLF
FRPSRXI@&V SDUWLFXODWH PDWWHWR 3DQ G/ AMDFE HD PRRAWW\RR6 KD]
SROOXWDQWY &RQVWUXFWLRQZRK®W WIHTWRUNM® Q&K WRPIS O\ HILWIS A
VWDQGDUGV ,| RQV LSO @RQ EYVHWHT XD UBDAV AU WUDQVPLVVLRQ OLQ
SURSHU VWDWH DQG FRXQSWH UPRERMNBMIE DV 01 MW FEX RO HWMHORSPH QG
SULRU WR FRQVWUXFWLRQ 7KHUHIRWK FR DW RV XE B W \WRWIPC \DAE MY IDR/C
IDFLARXISHBL PDULO\ EH OLPLWHG WR IXJLWLYH GXVW

)XJLWLYH GXVW DULVHV IURP ODQG FOHDULQJ JUDGLQJ H[EDYDW
DPRXQW RI IXJLWLYH GXVW G H SHQGW R WK HF B DR XVQMX FRV LYRHQK IDAEXV L
FRQWHQW RI WKH VRLO DQG ZLQG VSHHG 'XULQJ GU\ SHULRGV ZL
PRUH SUHYDOHQW WKDQ GXULQJ ZHW SHULRGV ZLWK ORZ ZLQGV '
SODQMRIGEH XVHG LQ FRQVWUXFWLRQ JRQHV GXULQJ GU\ SHULRGV \

$V WKH IXJLWLYH GXVW HPLVVLRQV D Q & RHKAELIE/ WIHRRGB\R UWDRJR  FORLFFELXW/HY
WHERQVWUXFWLRQ SHULRG OLPLWHG WR WKH FRQVWUXFWLRQ DU
ZDWHULQJ WZXRINGBRWRXUFGINVILFDQWO\ FR QW WDLHEYXH\DHE R @RWHGHFM G D
7LH 6WXG\ & RUULGRU

2SHUD WIXRDDVLQWHQDQFH
'XULQJ RSHUDWLRQ RI WKH WUDQVPLVVLRQ OLQH IDFLOLWLHV WKI
IURP ZRUNHU DQG PDLQWHQQWFH PRIX\XBGHNONMG DRBCVIRX ®G G LWL
EH HPLVVLRQV DOMRWP WKHPVHRIYFMY 6XFK HPLVVLRQV DUH QRW DQWL
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WKHUHIRRLIKQ LRQO\LPSD FWDVUW RD Q WML AFIXPDOLMWGE GXULQJ WKH RSHUDW
IDFLOLWLHYV

SURWHRPWDR@UHYV
3URWHFWLRZR REIB\LRPSOWPHQWHG WR UHGXFH SRWP GWRQN® URBWE W
DFW L YR VWLIBRRY D Q W L FWRD MWHGU R YA W HODUFBALIQEIT LIS P R QMP HQ W
IXHF®RPEXVIWQERRQFEBVBELQWT X ZWHB ALV VARQMS HP S FOUQDEU \
O R F D G UJRME HPRHD VRIQBG\G B R QW W WHFOMDLVRIOGV R FX D MWW R X B K ID\G
LQFOXGH

Air-1: ODLQWDLQLQJ DDWG® GRWRQOWNMNHBOWLRQ HTXLSPHQWILQ DFFRUC
UHFRPPHQGDWLRQV WR BHQIDPNHE FREWVWEWQRHPLVVLRQV

Air-22 ERQWUROOLQJ FRPEXVWLRQ HPLVVLRQV WKURXJK HQJLQH PI
VRXUFHVY DQG SRUWDEOH HTXLSPHQW VXFK DV DLU FRPSUH\

Air-3 /LPLWLQJ WKH RGBIRUSWPHQW XQOHVV LGOLQJ PXVW EH PDL
HJ GULOOLQJ KRLVWLQJ DQG WUHQFKLQJ

Air-4: /LPLW WKH VSHHG RI YHKLFOHV ZLWKLQ FRKKNW OB XPEWQRQ VLW
FRQVWUXFWLRQ WR UHGNKIFHHWKH W PRMIHY RW G

Air-5c :DWHU WUXFNV DXDHFEWVOWLOMWRHEGHG XFH 1 XJL\WWEWH YA XWIMWA VU R

&RQFOXVLRQ

&RQVLGMKH @LPLWHG DQG WUDQVLHQW QDWXUH RI HPLVVLRQV UH\
PDLQWHQIDH) MHUBQWPLVVLRQ OLQH IDFLOLWLHV DV ZHOO DV WKH S
H[SHFWHG WKDW WKH SURSRVHG ORFDWLRQ RI WKH WUDQVPLVVLR

1RLVH

,PSDFW $VVHVVPHQW OHWKRGYV
$VVHVVPHQW RI LPBQBWWRPRMXRLWHIDQVPLVVLRQ OLQH IDFLOLW\ F
PDLQWHQD QF&RIIRDLIHB MK G\ RRERQERFHUDWLRQ IROORZV WKH L
PHWKRGRORJIJL.@GBMFUDRRR®EH DQG LV GLVFXVVHG EHOR@G&RQVWUXF
PDLQWHQDQFH LPSDFWV DUH JHQHUDOO\ (RRZ QRKRHW WHUP DQG \
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,PSDFWV 65 MAR.BARRUHRQD 7HH) 6WXG\ &RUULGRU

7KH H[LVWLQJ QR&RH FOQMX O ® WAIGW RER K L G DRWIB@FROQ 7RUUDQFF
DQG *XDGRARNEMHODWLYHO\ ORZ 7KH SULPDU\ RRVRQDEFWRXUFHV
BWXG\ &PPWH.B/RDIILF DORQJ ORFDO FRXQW\ URDGVADREWRPH DJUI
DVNIRDWHG ZLWK HTXLSPHQW RSHUDWLRQ GXULQJ FRQVWUXFWLRQ
QRLVH OHRROWR QI MKW X G\ &RLYVIHGRRISDFWY I[URP FRQVWUXFWLRQ
IDFLARXIEHB/ORFDOL]HG VKRWIWDWE DFO® QS SWHFBEOH VWDWH DQG
UHIJXORRXB®WVRPSOLHG ZLWK $IWHU FRQVWUXFWLRQ RSHUDWLQJ
IDFL CARXIEH®/JUHDWO\ UHGXFHG DQG FDXVH QHJOLJLEOH LPSDFWYV

SURWHPRPWDR®@UHYV
SURWHFWLRQ PRPOBVEURS OMHRPHWQPWHG WR UHGXFH DQ\ SRWHQWLDO Q
FRQVWUXFWLRQ DFWLYLWLHYV LQFOXGH

Noisel: SHVWULFW FRQVWUXFWLRQ DFWLYLW\ QHDU UHVLGHQFHV W

Noise2: $XGLEOH QRLVH GXH WR ZLQG HQHUJ\ IDFLOLW\ RSHUDWLR
SHULRG RI WLPH ZKHQ PHDVXUHG DW DQ\ RFFXSLHG UHVLG|
OLEUDU\ H[LVWLQJ RQ WKH GDWH RI DSSURYDO RI WKH ZLQC

&RQFOXVLRQ
%DVHG RQ ORFDOL]HG ORZ VKRUW WHUP LPSDFWV FRPSOLDQFH :
QHJOLJLEOH LPSDFWV GXULQJ RSHUDWLRQ DV ZHOO DV WKH SURW
WKDW WKH SURSR VB@GVE R¥DMR® @ R) HVIOHF MOLWLHY ZRXOG XQGXO\ |

*HRORJ\ DQG OLQHUDO 5HVRXUFHYV

,PSDFW $VVHVVPHQW OHWKRGYV
$VVHVVPHQW RI LPSDFWV WR JHRORJLFDO DQG SDOHRQWRORJLFDC(

FRQVWUXFWLRQ RSHUDWRQRBRUR® P D @GWXGD GRRUORARKW KH LPSDF
DVVHVVPHQW PHWKR@RPWIRERYARULEEGY GLVFXVVHG EHORZ

,PSDFWV 65 MR BARKUIHRQD 7HH) 6 WXG\ &RUULGRU
7TKHUH DUH QR LGHQWLILHG RSHUDW LRH@RDAR XKNEM®& A B D WXQ HY FQ B E A
&EGRURQDIH@WXG\ RRGULEBFROFWY [ URP WKH FRQVWUXFWLRQ RSHUD
WUDQVPLVVLRQ OLQH IDFLOLWLHY DUH QRW DQWLFLS&ORWHRE D7 KHU F
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*HQLEWXG\ SRUNQUE &ERUHPEBDHWY I[URP WKH FRQVWUXFWLRQ RSHUDYV
WUDQVPLVVLRQ OLQH IDFLOLWLHY DUH QRW DQWLFLSDWHG

SURWHRPWDR@UHYV
1R SURWHFWLRQ PHDVXUHV DUH QHHGHG IRU JHRORJ\ UHVRXUFHV
IHDWXUHR O DDX®WOM. GHV LQ WRSHUHDDQVPLVVLRQ

&RQFOXVLRQ
'XH WR QR XQLTXH JH RIOMWFQ G WBHISWRWSHHAN RLIQE W BHRGFUM P H
SURSRVHG DFWLYLWLHV IRU WKH WUDQVPLVVLRQ OLQH IDFLOLWLH
WUDQVPLVVLRQ OLQH IDFLOLWLHV ZRXOG XQGXO\ LPSDLU JHRORJL

6RLO SHVRXUFHYV

,PSDFW $VVHVVPHQW OHWKRGYV
$VVHVVPHR@EWRVYY WR VRLO UHVRXUFHV IURP WKH WUDQVPLVVLRQ ¢
DQG PDLQWH Q DR Y RILIVKH @ WKCH IRROOIRDBRWKH LPSDFW DVVHVVPHC
GHVFWIBHHFGVLREBRYH DQG LV GLVFXWWVIHR ERSHE@ G DR QWD QFH
LPSDFWV DUH JHQHUDOO\ ORZ VKRUW WHUP DQG WHPSRUDU\ LQ
SHUPDQHQW VRLO ZRXOG EH ORVW GXH WR WKH SHUPDQHQW IRRW

,PSDFWV 6SHFLERFURR*WRAH 6WXG\ &RUULGRU
&RQVWUXFWLRQ DFWLYLWLHV DIIHFWLQJ VROV XIWEIXGHH DFHLLP/D. @/t
DV VWUXFWXUH RO LDQWHDMWH @LIURQLQJ DQG VSOLFLQJ VLWHV FRQ
SHUPDQHQW URDGV

7HPSRUDU\ (URVLRQ
*URXQG GLVWXUEDQFH BX UQ 6 U HFRDH WK X F S\RRRI B DIESBm RRYD & RR V L R
SURWHFWLYH YHJHWDWLRQ PD\ H[SRVH VRLO WR SRWHEBWRRO ZLQ(
*HQLH 6WXG\ RRBQEHREUH VHQVLWLYH WR VRLO HURVLRQ LPSDFW
LV ZDWHU HURVLRQ DQG ZLQG HURVLRQ RQ EDUH VRLOV

3RWHQWLDO HURVLRQDO HIIHFWV IURP WKH WUDQVPLVVLRQ OLQH
QHFHVVDU\QVW KD MQMWPRL PLVVLRQ OLQH IDFLOLWLHV LQ ZRUNLQJ R
SRWHQWED®B®HU %03V LQFOXGLQJ HURVLRQ DQG VHGLPHQW FRQWU
PLJKW UHTXLUH LQVSHFWLRQ PDLQWHQDDIFHRIGQRI R/K H MSIDLQV W K\
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OLQH IDFLOLWLHVY WR UHGXFH VRLO HURVLRQ RU VHGLPHQWDWLRC
RSHUDWLRQV ZRXOG EH VHHGHG ZLWK D QDWLYH JUDVV PL[ DQG LC
VXUIDFRIVHHIG WR HURVLYH FRQGLWLRQV

7KH DUHDV XVHG IRU FRQVWUXFWLRQ ZRXOG EH UHFODLPHG DV VR
RULJLQDO ODQG FRQWRXUV WRSVRLO UHSODFHPHQW DQG UHYHJt
3UHYHQWLR@B@®DQWRWBPZDWHU PDQDJHPHQW SURJUDP IURP WKH (
$JHQF\ XQGHU 1DWLRQDO 3ROOXWDQW 'LVFKDUJH (OLPLQDWLRQ 6\
UHVRXDBKBVXVH Rl DSSURSULDWH VRLO PLWLJDWLRQRIHDVXUHV DQ
HURVLRQ

$FFLGHQWDO 6SLOOV
"'XULQJ FRQVWUXFWLRQ XVH RI WUXFNV KHDY\ HTXLSPHQW DQG V
GLVFKDUJH RI IXHO OXEULFDQWY DQG DXWRPRWLYH IOXLGV $OW
DFFLGHQWD® MPMEKF®WRLROQAPLWHG HIWHQW DQG ZRXOG EH FRQVLGHU
LQ GXUDWLRQ %03V IRU FRQVWUXFWLRQ KRXVHNHHSLQJ VSLOO S
DQG UHPHGLDWH DFFLGHQWDO VSLOQRW7HKHWYXORW HQ DN BLHI-EQUW D G
HITHFWRLWR

3HUPDQHQW 6RLO /RVV
7KH DUHD ZLWKLQ WKH IRRWSULQW RI WKH WUDQWRILPYORY\ORQ M K
DFUHDJH WR RWKHU SURGXFWLYH VRRO WV E® YV PKWW RE DQGH UD BLQ
UDQJH IURPDD/SI@IR[DEUHY LQRURK DVIKHIG W X G\ &RTUXDLGLRU OHVV WK
RQWHQWXHRIFHQ&RRIRW I GWXG\ &RUULGRU

SURWHFWLRQ OHDVXUHYV
SURWHFWLRQ PRIOBEKEBWRHKDWHG WR UHGXFH DQ\ SRWHQWLDO QHJ
FRQVWUXFWLRQ DFWLYLWLHV LQFOXGH

Soil-l: 8RQVWUXFWLRQ FUHZV ZLOO UHGXFH WKH DPRXQW RI VRLO
WLUHV DQG ZLGHU WLUHV WR G L/OG MWEDONDH QUKW KZHH IV IHKWIH WRH (
DUHDV DIWHU FRQVWUXFWLRQ LV FRPSOHWHG RU XVLQJ JUR

Soil22 7R WKH H[WHQW SRVVLEOH WRSVRLWRZIOWOEHIG RN KX WIHSBI
H[FDYDWLRRR PIQ@G3QR/E HOQ SAMEM UHSODFH VRLWR. & HOHSY H U
SUHVHUYH WRSVRLO
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Soi-3: 3SaDWWHUQ "HMHOOORBABEWH HURVLRQ E\ DSSO\LQJ DQG PDLQW
VHGLPHQW FRQWURO PHWKRGV 7KHMVH HH \VWQRER BBAWW QO Q ¥
EDUURDQBGCWLOWKHEXZRXOG EH SODFHG DW FRQVWUXFWLRQ
ZRXOG EH GLVWXUEHG (ARD3J) D6EHWMODRE RN ERY WG VHGLF
PHDVXUHY DQG ORFDWLRQV ZLOO EH VSHFLILHG LQ D 6:333

&RQFOXVLRQ
%DVHG RQWROPLQLPL]H DQG VWDELOL]H GLVWXUEHG VRLOV %03V "
D E RRXIS\H U P D\QRO@BI Y H O & KSHJ R W KEFVWWMLIRETRH &) RH/Y'S H PWKMIBSH) R SRV H G
O R F DRWL RV D Q V PLLMHE RQ@LRXIZHRG KPS IVIRW BV RX U F H

SDOHRQWREHRIRXDPH YV

,PSDFW $VVHVVPHQW OHWKRGV
$VVHVVPHQW RI LPSDFWV WR SDOHRQWRORJLFDO UHVRXUFHV IURF
RSHUDWLRQ DQG PD LLRWRQ IFQHHE NV XEGK IERFOMREOK KW RFVHVVPHQW
PHWKRGRORJL GHRWFUREREH DQG LV GLVFXVVHG EHORZ

,PSDFWV 6SHFLERRFURKDNVHMH) 6WXG\ &RUULGRU
&RQVWUXFWLRQ DFWLYLWLHY WKDW PD\ DIIHFW SDOHRQWRORJLFD
XVDJH DQGWREHPEQLQJ DQG WUHQFKLQJ IRU XWLOLWLHV *UDGLC
LPSDFW SDOHRQWR®RJLFRORUMVYRXWRHWUHD FRQVLVWYV RI 3HUPLE
$QGUHDV )RUPDWLRQ *ORULHWD VDQGUWRR®HD&EB \RR YU F R W RK® GL
ORZ SUREDELOLW)\ IRU W&R J3 D 0OHREHRMUSMOHRIQQW DQG H[FDYDWL
VLWH SUHSDUDWLRQ DQG FRQVWUXFWLRQ ZRXOG KDYH SRWHQWLD
SUHVHQW KH ERXQ® G BRURQ EWEW X G\ &R BWIHYRRXVOMRHQWLRQHG
GLVFRYHULHV ZKLFK PD\ RFFXU GXULQJ FRQVWUXFWLRQ ZRXOG EH

SURWHFWLRQ OHDVXUHYV
SURWHFWLRQ PRPOBVME UR 8 OMHPHWYPWHG WR UHGXFH DQ\ SRWHQWLDO Q
FRQVWUXFWLRQ DFWLYLWLHYV LQFOXGH

Palecl: ) ROORZ D 8'3 SURYLGLQJ SURWHFWLRQ IRU XQNQRZQ VLWH
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&RQFOXVLRQ
'XH WFRHRZ SUREDELOLW)\ IRU WKH SU H VIH® MK R | D& KHDH BER/ RIGKPIL F D (
JURXQG GLVWXUEDQFH DFWLYLWLHV ZRXOG EH FRPSOHWHG SULRU
LW LV QRW H[SHFWHG WKDW WKH SURSRVHG ORFDWLRQ RI WKH WU
SDOHRQWIRMDIRILFDO V

:DWHBBHVRXUFHV

OHWKRGV DQG ,PSDFW 7\SHV
$VVHVVPHQW RI LPSDFWV WR ZDWHU UHVRXUFHV IURP WUDQVPLVYV
PDLQWH QD Q F&RUIRDILLEH VB MK G\ IRFOOIRDBRWKH LPSDFW DVVHVVPHQW
GHVFW®HF®VLREBRYH DQG LV GLVFXVVHG EHORZ &RQVWUXFWLRQ F
LPSDFWV DUH JHQHUDOO\ ORZ DYRLGDEOH VKRUW WHUP DQG WH

,PSDFWV 6SHFLERFURQDVAMIY 6WXG\ &RUULGRU

6XUIDFH :DWHU
7KHR®HQWLDO VRXUFHV Rl VXUIDFH ZDWHU UHVRXUFH LPSDFWV IU
SHUPDQHQW DQGGWWWSREDQFMRLFOWLYLWLHV IBRE O/WVQU X FWHQWH. @& L
DQG VSOLFLQJ VLWH\D QR W WWR@ B BIHLRPD QAW URDGY DV ZHOO DV S
VSLOOV RI KD]JDUGRXV PDW HK R BV@\J PULRPS IVKW V H LDRFPVV. K L & LGHW W X U E
HURVLRQ RU ZDWHU UXQRII L@ MUM® \5 R WHRDXERP @ QEMNH G QFRILHODN H
VXVSHQGHG VHGLPHQWY ZLWKLQ DGMDFHQW ZDWHUERGLHV DQG D
ZDVK LQWR DQG SROOXWHMKKUERRM VZEWRBY WHEE WERE) VPDOO JURX
GLVWXUE DQFHQRPBD DPRXQW BUMXH IRRUG QWUKEHY GWXG\ &RUULGRU
ORZ LPSDFWV WR VXUIDFH ZDWHU DUH DQWLFLSDWHG IURP WKH W

,Q DGGLWIRYWRUERIQFH DFWLYLWLHY LPSDFWV WR VXUIDFH ZDWt}
WUDQVPLVVILRQ M @ IDFALHV V ARRCERYV $D Q QH/GUE\DWK HDWQED QVP LV YV
LQGLYLGXD2RXBBXGRFOMNG RXW VR MXXCH) N WHIBKIPD B BVQRI+ : 0
DYRLG SRWHQWLDO LPSDFWV VRHWH{D P YAZRR\BERHWH] L VHAGL QR UU R DRGH
KRZHYHU QHZ VWUHDP FURVVLQJV PD\ EH UHTXLUHG LQ FHUWDLQ
WKURXJK WKH DSSOLFDEOH DJHQFLHV /RZ LPSDFWV WR VWUHDPV
EDVHG RQ WHKHIUORIZVQWPE R B R Q)W BN X G\ BRGC ULIGRRWDELOLW\ WR DY
UHVRXUFHV WKURXJK DHULDO VSDQQLQJ
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BWRUPZDWHRXBIB3IXWHG GXULQJ FRQVWUXFWLRQ WR UHGXFH SRWHC
VHGLPHQWDWLRQ DQG WXGEUGQW FRQ WXUXRRREEGEWMH EBRSHG DQG
LPSOHPHQWHG IRU WKH WUD QYR X®WHR\Q VOK I HF R QMWD X\FLVAIVR @ R/AWFR L
SHUPLW UHTXLUHP AWV RI(QMHRQPHQW 'HSDUWPHQW 6XUIDFH :D\
10(' 6:4% 7KH 6:ZFXDGFOXGH D QXPEHU Rl PHDVXUHV WR FRQWUR
HURVLRQ DQG VHGLPHQWDWLRQ DW FRQVWUXFWLRQ VLWHV ,Q DG
&RXQWHUPHDVXGUBRXIOEPBOHPHQWHG WR S XK YBIRHNV ZHROHIUXWIILRP R
DFFLGHQWDO VSLOOV Rl KDJDUGRXV PDWHULDOYV

JORRGSODLQV
W LV UHDVRQDEOH WR DVVXPH WKDW DOO ZIRUHPR®SHGHM WKDW |
)(0$ DV IORRRIBDRMRIADKD]DUG DUHDV SUHVHQWWRRPAHK PHYWORRDIORF
VWUXFWXUH LQWR D IORRG SDWK FRXOG UHVXOW LQ IORRGLQJ RI
GLYHUVLRQ RI IORZV 7UDDRPREWIHRQ ORON IIWAER GFKWRQHMHO EDQNV V
VXFHEIPNVQQHO DOMRUZIPRIGROLEWWH R BPRRIAAN V W RZIRXRERE SARLQV

*URXQ@QDBWHU
W LV XQOLNHO\ WKH WUDQVPLVVLRQ OLQH IDFLOLWLHV ZRXOG DII
JURXQGZDWHU ZRXOG EH ORZ LPSDFW\OIRU WKRPLB\R LEDXUW\ DWHLAR P D Q\E
([FDYDWLRQV IRU WUD QVIP\L ¥R RRD PWQHK DDFARZ WURX PGZDWHU KR?2
FRQWDFW ZRXOG EH XQOLNHO\ WR DGYHUVHO\ LPSDFW WKLV UHVR
IURP FROVRQ XA XLSPHQW ZKLFK LV YHU\ XQOLNHO\ RFFXUV QHDU
LQ D WLPHO\ PDQQHU

1R ZDWHU ZHOOV ZRXOG EH GULOOHG IRU WKH WUDQVPLVVLRQ OL(
GXVW FRQWURO RU ER@PBAMW HURPRIGIX FWILRQ KRIERXEKE YVBKQMHVLHG
DOWGHFXUHG SULRU WR FRQVWUXFWLRQ

‘HWODQGYV
$ GHVNWRS DVVHVVPHQW XWLOL]LQJ H[LVWLQJWRS\GPQWLGDWD D
SRWHQWLDOO\ MXUL\VSGE FWIQFEQXG LZOIWHUW ORD QGR'HW KDW FRXOG SRV
FRQVW WORWERQGXFWHG WR DGGUHVV FRPSOLDQFH ZLWK 6HFWLRQ
DQG 6HFWLRQ Rl WKH 51RMNXVLYVGE FAVDIUERLW BB /6 EBRIFNK B\ 8 6
FRQVWU X FW LRRU RIQIKAHDB W KIG \ R® DFIEFGIRY URDGYV DV FXUUHQWO\ G
QR 6HFWLRQ SHUPLW 6HFWLRQ SHUPLW RU 6HFWLRQ ZDWHI
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W LV QRSVWH® W WIRWR/QAMLWY W LRYY VHYHUDO HSKHPHUDO VWUHDPYV |
SURSRVHG DFFHVV&BRRBRGY ZIL Q& 3@ RVEKHHFE WORBHPH QW KRZHYHU ILHC
LQYHVWUHYW DRGNG W R/IHG KHRRHJ BO WKRHJHDPV H[KLELWHG D GHILQH
2+:0 DQG ZHUH YHJHWDWHG ZLWK WKH VDPH VSHFLHV DV RFFXUUL
2+:0 RU ZHWODQG YHJMWDWLRRHL Q8 DERWEHM G\LIGD W H UW HRU LW KRl O 6
2786 %DVHG RQ WKH ODFN Rl DE\GUR DIQ® MFKHHOBWNDWLRQ WKH |
GUDLGRIBHYRW FRQWDLQ WK H USHT R Q\GL DHIS HOERMMOHANRREENY WR 6 HF W

RI WKH &OHDQ:D@WHEDSMHN DYRLGDQFH %03V DUH LPSOHPHQWHG
12786 VWDWXV

7KBRWHQWLDO ZHWODQGV LZRYWEBIYHGLHLHG DQMY K IMRHOLG 6 P® G
GHOLQHDWHG WR GHWHUPLQH WKH DFWXDO ORFDWLRQV RI ZHWOD
IDFLOLWLHV 7RRXEBIKRURDKEHEHWRIQY WHDP VR GLUHFW LPSDFW W
DYRLGHG $00 ZHWODQGV ZRXOG EH DYRLGHG RU VSDQQHG E\ WKF
6XEVWDWLRQV DQG VZLWFK\DUGYV ZRXOG QRW EH ORFDWHG LQ ZHV
WQVLRQLARXBPBMWLWHG WR DYRLG ZHW O D QBNWOR QWKWH FHIERW S @
PDWWLQJ DQG RWKHU WHP IRXBIB YS\DHEG@/ ISFMR ISHH FSHIDWPXWHNVZRXO G E
1R SHUPDQHQW ORVV RI ZHWOD QG W B D (GB\CPRL\DWL R R X@LAQ R FID¥W O UW P
IROORZLQJ SURWHFWLRQ PHDVXUHV

SURWHPWDR@UHYV
SURWHPHWIVRQ AR XeHaDMWP SOHP HQWSHRGVWRWILHDEOX HIDWLYH ZDWHU UH)
FRQVWUXFWLRQ DFWLYLWLHYV LQFOXGH

Water-1: '"HYHORS DQG LPSOHPHQW D 6:333 7KH 6:333 ZLOO LQFOXG
IHQFHV WR FRQWURO UXQRII VHGLPHQW WUESWWDIQ®IEDVLQ
WHPSRUDU\ DQG SHUPDQHQW VHHGLQJ DQG PXOFKLQJ

Water-2: 'LVWXUEHG DUHDV WMKRUIEH QBOWRQIBEWLRQ WR WKH H[WH
PL[ DQG VHHGLQJ UDWHV ZLOO EH GHYHORSHG WKURXJK FR

ODQGR HPHUHSLF H
Water-3: (TXLSPHQW ZLOO EH SWR THORAGP MIHDWNLQH G

Water-4: ) XHOV DQG SHWUROHXP ZLOO EH VWRUHG DZD\ IURP H[FDY

Pattern Energy 5-10 Burns & McDonnell



Corona Wind Projects Environmental Report Final Environmental Effects

Water5: 6SLOOV ZLOO EH FOHDQHG XS LPPHGLDWHO\

Water-6: ODWWLQJ DQG RWKHU WHP SRWIU E 8 WRW & FRRDZHORB\D B IS HW
DYRLGHG

Water-7. ,PSDFWV ZLOO EH HYDOXDWHG DJDLQVW WKH UHTXLUHPHQ
D 1DWLRQZLGH 3HUPLW 1:3

Water-8& (VWDEOLVK DQ DSSURSULDWH EXIIYADUNRWE HD G RX\W & UADWQE B

&RQFOXVLRQ

%DVHG RQ WKH OLPLWHG D PR % WRR)IDATHNBHAX G N \RBRYURJE GEERQUFCH VRRK H
ZDWHU UHVRXUFHV E\ WUDQWRHYS UR @ HA\Q HRIQ® PHDMXIUHHW GHWDLO |
H[SHFWHG WKD@RWEW LSFUR 8RWHG WUDQVPLVVLRQ OLQH IDFLOLWLH
UHVRXUFHYV

YJORUD DQG )DXQD

OHWKRGV DQG ,PSDFW 7\SHYV
$VVHVVPHQW RI LPSDFWV WR ELRORJLFDO UHVRXUFHV IURP WKH W
DQG PDLQWH Q D& B R OMKH @ WWKKCH IRFOLODIRORWKH LPSDFW DVVHVVPHC
GHVFUIGEHH®LRERYH DQG LV GLVFXVVHG EHORZ H&RRBR¥XDXEFBH RQ D
JHQHUDOOON YK PQW WHIPSBRWDR QRXFPE® EM VR U E URYRXFBHO O
DPRXQW RI SHUPDQHQW KDELWDW ORVV ZRXOG RFFXU GXH WR WK
VWUXFWXUHY DQG VXEVWDWLRQ DQG VZLWFK\DUG FRPSRQHQWYV

,PSDFWV 6SHFLEBFURKDNVHH) 6WXG\ &RUULGRU
7KERURQD UM BWXG\ B\R GRPGRDWHG E\ RSHQ JUDVVODQG JUD]LQJ
DGDSWHG WR VKR UW JALWWR/LEFDNRGMT D' H I3 WX BV RRWU L G R U

,QFUHDVHG QRLVH DQG HTXLSPHQW P RWHPPS-RQUWD DO L@LIVSFO@\F\M UDLFC
IBP WKH DUHD LQ ZKLFK FRQVWUXFWLRQ LV RFFXUWHMUP 76RVW LP:
ZLOGOLIH PRYHPHQWYV ZR X O\GRESHU H FRHTMEEY BVR UBRIQWX. P DIWHU FR(
LV FRPSOHWHG VBRWHQRQEEMGARGI UHVXOWLQJ IURP KDELWDW PRG
IUDJPHQBMDWWM RQQ 'HZRIIZARSIAROW. PL]JH SRWHQWLDO KDELWDW IUDJF
SDUDOOHOLQJ WUDQVPLVVLRQ OHRDWXD BRDIGVDB'G L WAKWH.[Q ¥ W LUDXQ ¢
OHY DQG DYRLG SDUDOOHOV@QUBDWW R UHDHWKQHYG VY XEKHV IHDVLE
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DFWLYLWLHY PLIJKW DOVR LPSDFW SODQWYV DQG VPDOO LPPRELOH
WKURXJK GLUHFW LPSDFW BWOW IKRPLWRMW D O'WBHPW LRQIORAWORF WKH\
GXH WR HTXLSPHQW RU YHKLFXODU PRYHPHQW RQ WKH 52: RU GXH
LV IRVVRULDO 3RWHQWLDO LPSDFWV RI WRLNQVL) QIES2RDGMAELA@ DRR O\
OHYHO LPSDFWV DUH QRW OLNHO\ 7KHUHIRUH ORZ LPSDFWV WR C
GLVWXUEDQFH DQG ORFDOL]HG SRWHQWLDO IRU GLUHFW PRUWDOL

YJHGHUDOO\ DQG 6WDWH /LVWHG 6SHFLHV

JLYPIQLPDO VSHFLHWPHDIGRRRS[FRRVH 3KDRAEBPXQN OB RWWEG
RROLRUWKHUQ DSOR®06 SRRKEWIHORFR\FEDWFKHU IHGHUDOO\ OLVWHG X(
SRWHQWKXDOL®RRRIQ DT XM GWXG\ &EBUIULGRU 7TRXWKZHVWHUQ ZLOORZ
IO\FDWFKHU D@EKWERMNQRNRDUH XQOLNHGRW R QRIF FIXQGZ K WRMR RV
DEVHQFH RI VXIZKNHEK HVKDEPUWDMG SRWHQWLDO IRU WKH OH[LFDQ V
&RUR QD ¥ URMHF M@ KIHU HIDZ/ 0 R HIFRR B SLRRIXVH LV XQOLNHO\ WR RFFX
UHTXLUHV VSHFLDOL]HG ZHWODQG KDELWDW QHDU VHDVRQDO RU ¢

$ WRW D\OWDIWHWHG HQGDQJHUHG RU WKUHDWHQ H® DKM WEHF |
&RURQD LQZBUBMHFHIHPRSHB® QG GHVFULEHG DERYWK® \BHH FW L
VSHFELHV EDOW MBDOWMWR%DEHGBHJIJULQH IDOFRQ RAEERGRWHLHG EC
7LH 6WXG\ BRULLIERMV V X L W D\E @HR \W DSELMWMHQD WV 7 KHARU R Q O L Q
6WXG\ & RWURGIRWHQWO\ GRPLQDWHG E\ JUD]JHG VKRUWJUDVV SUDLL
GXH WR ODQG XVH SUDFWLFHV ,I DQ\ VSHFLHV RU VXLWDEOH KDEL
LGHQWLILHG G XU I3Q@WDV HLHD GHZ/RHORBE WHKOIW FRRUGLQDWH ZLWK 86): 1
10'*) WR GHWHUPLQH DYRLGDQFH RU PLQLPL]DWLRQ VWUDWHJILHYV
SURMMEMFLHY ZRXO GRBHORRZSBRMWMHHBWLDO IRU VSHFLHVY REFXUUHQF
TXDOLW\ RI VSHFLH\W & DELRAUDW FRIBAMHIDIF WLRQ GXUDWLRQ IRU WUL
&RURQDIHMBWXG\ &RUULGRU

2QH VSHFLDO VWDWXV SO\ Q HIERISKBDRWA R R F RORIQD RQHMHKHHQ

BWXG\ &RUBZGRBEDFWY WR VSHFLDO VWDWXV SODQW VSHFLHV IURF
ZRXOG EH PLQLPDO EDVHG RQ WKH ORZ OLWNR RERRRIS DIUWBHFLDO \
'LVEKG JURXQG ZRXOG EH UHVWRUHG DV FORVH WR SUHFRQVWUXF
DSSURYHG QDWLYH VHHG PL[HV DQG QR[LRXV ZHHG FRQWURO

Pattern Energy 5-12 Burns & McDonnell



Corona Wind Projects Environmental Report Final Environmental Effects

5DSWRUV (DQGHXNLUGYV

5DSWRU HDJOH DQG PLJUDWRU\ E&RGROIHBMPNVGD &R BUDIRZRUW R XV
EUHHGLQJ IRUDJLQJ DQGEPLJUDNWDRYPLMYVLRQ OLQH IDFLOLW)\ FR(
ELUG QHVWLQJ VHDVRQ SRWHQWLDO LPSDFWV FRXOG RFFXU WR P
QRLVH DQG HTXWS PHYW DFWXVYLQJ FRQVWUXFWLRQ FRXOG DOVR S
DFWLYLWLHV RI ELUG VS H F L3-DW QHNM) L ‘GiSIHRTBSPMHIAMR) WRPSIOBIW H D
DQG FRQVWUXFWLRQ DFWLYLVDIQHY LV@RDOM/GZLFWM KS W W iH @ WIUDIDWLRAS\ D% |
$FW 0% 73FRQVWUXFWLRQ 0%7$ VXU Y H\3DDRXHEQ E' HDRIRD ROMMHG E \
FRQVWUXFWLRQ DFWLYLWLHY ZRXOG RFFXU RXWVLGH RI EUHHGLAQ.
)XUWKHUPRUH LQ DFFRYGDQYMH Z QW KARICERERFLGOSO DFLQJ WUDQVPL
IDFLOLWLHVY QHDU DFWLYH HDJIRXDREVR E HERIPLWHG WRRD DFWLS L
DFWLYH QHVWYV 1HVWYV LGHQWL I LDHIBBGH GLHON HEANPH. IFREEVEGUE IF WQ B ©J b
IRU DQ HVWDEOLVKHG SURWHFWLRQ EXIIHU

7UDQVPLVVLRQ OLQH IDFLOLWLHY FDQ SUHVHQW DGGLWLRQDO KD]
+RZHYHU QR HOHFWURFXWLRQ ULVN WRNSHVUFEQY P LEAVLAR\Q ZRXDHG 1
SKDWRKDVH DQBRIREQE FOHDUDQFBRWHA®WLDO ZDWHU UHVRXUFHYV
VFDWSOHDABGODMWRIFN SRQGV DQ GOMIIDMP IPDDEHSLQXQGDWHG GXULQ.
QXPEHU RI ELUGV PD\ PLJUDWH WKURXJK WKH DUHD EXW IHZ ZDWH#
RYHUKHDG O LZRX BRBPXOUW \&RRIRQHT XM W X G\ &EFULGREBROOLVLRQ

ULVNV WR FUDQHV ZRXOG RQO\ DSSO\ GXULQJ ZHW SHULRGV GXUL(
ELUGV PD\ GHVFHQG RU DVFHQG WR DFFHVV VWRSRYHU KDELWDWYV

3DWWHUQ 'HZRMIRBBHREWQ 3RZHU /LQH , QW HBD,RWX IRED K PIPWW W H H
LPSFCHQW PHWRIXQHPL]H FROOLVLRQ UDQK HOWEWURSENW M@ UQYN ZL
WUDQVPLVVLRQ OLQH HQJLQHHULQJ GHVLJQ 7KH HOHFWURFXWLRC
HQJLQHHULQJ GHVLJQ GLVWDQMREHWEZNMWQY FRWBEXHFWRW \F ROFEXE XFR
WKH SURSRVHG WUDQVPLVVLRQ OLQH LV JUHDWHU WKDQ WKH ZLQ.
JUHDWHIHMMDQKLOH WKH FRQGXFWRUV DUH W\SLFDOGVWRLFN HQI
IOLJKW WKH VKLHOG ZLUH XSSHU PRVW ZLUH LV WKLQQHU DQG F
JUHDWHU QHBN ZHWODQGYV IRDWWHDQ FRAROIRBRENMW ELUG GLYHL
PLQLPL]H FROOLVQR/SHHRMNIRU DYLD
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SURWHFWLRQ OHDVXUHYV

SBURWHFWLRQ PRREBUHS OHKKPHQWHG WR UHGXFH DQ\ SRWHQWLDO Q
LPSDFWV IURP FRQVWUXFWLRQ DFWLYLWLHV LQFOXGH

Bio-1;

Bio-2;

Bio-3:

Bio-4

Bio-5

Bio-6

Bio-7

Bio-8

Bio-9

BURSHUO\ GLVSRVLQJ RI WUDVK DQG IRRG GHEULV LQ VHFXU
$OORZLQJ ZLOGOLIH WKDW KDV HQWHUHG WKH ZRUN DUHD W

3URYLGLQJ HQYLURQPHQWDO DZDUHQHVV WUDLQLQJ WR DOC
3URMHFW

&KHFNLQJ IRU ZLOGOLIH XQGHU YHKLFOHYV DQG HTXLSPHQW
KRXU DQG HDFK PRUQLQJ SULRU WR PRYLQJ RU RSHUDWLR

&KHFNLQJ WUHQFKHYV H[FDYDWLRQV DQG XQFDSSHG SLSH V
&RPSO\LQJ ZLWHWK SFOLWHW W S

&RQGXFWLQJ WUHH YHIHWDWLRQ FOHDULQJ RXWVLGH WKH C
ELUGYV IURP HVWDHRIWKAW Z RUHN VDWW HDV

&RQGXFWARQVIANWIWHXFWLRQ QHVW VXUYH\V SULRMQWORHYQLWLDW
YHIHWDWLRQ FOHDULQJ KDV EHHQ FRPSOHWHG SULRU WR W

(VWDEOLVKLQJ DQ DSSURSULDWH EXIIHU ]RQH DURXQG RFFX
GLVWXUEDQFH

Bio-10 '"HVLJQ WUDQVPLVVLRQ OLQH |DVFILPLGDLH Y QVR USEH,& WRL B IDQLF

HOHFWURFXWLRQ DQG FROOLVLRQ ULVN

Bio-11 OLFURVLWLQJ ZLOO EH FRPSOHWHG GXULQJ HQJLQHHULQJ G

UHVRXUFHYV

Bio-12 6HWEDFNV IURP VHQVLWLYH ELRORJLFDO UHWYR XYWL WIDONO

DQG WLPH FULW LEFDHOHSH QURGM VIR @

Bio-13 ,QVWDOO ELUG GLYHUWHUV QHDUFBOBDV LARQVK LIMNF UWHD VPH G L

FROOLVLRQ ULVN IRU DYLDQ VSHFLHV
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&RQFOXVLRQ
%DVHG RQ WKH DPRXQW RFIZENVERPEDG VWBGE LEN WD PHIBQ BWDVVODQG
VSHFLHVY KDELWDW DQG ORZ OLNHOLKRRG IRU IREBHBRO LEH)E VWDV
BWXG\ &RDYVLGHRAWO DV WKH SURWHFWLRQ PHDVXUHV SIHRBRVGIGG DE
ORFDWLRQ RI WKH WUDQVPLVOLR P SOILQHE ILIRFQ RV DHV UZHRXROXG KIQWG X

&XOWXUDO +LVWRULF DQG $UFKDHRORJLFDO 5HVRXUFH"
7KV VHFWLRQ LV LQWHQGHG WR VXSSRUW WKH $SSOLFDWLRQ IRU
10$&7LWOH &KDSWHH SFZHW JHQHUDW LR QRFEXW UR QJRZ LWHKH. G WR
'LQG 3URMEBERWOMUWNY D ZKROH DYRLG RU PLQLPL]JH LPSDFWV WR H
VWXGLHV KDYH E HWHRAFRRI®X AVOHEG 3 R\@ KIBIW V6 B U WD FBSQ HRY LVREN GB\U R M H
GHVFWQEWGH ([LVWLQJ &RQGRWLBRAUSRHFGLRQ WR EH DQDO\]JHG ZL
WKLV UHSRUW

7KBPRXQW Rl JURXQG WKDW FRXOG EH GLVWXUEHG DWLPDMNGOW |
EDVHG RQ WKH W\SLFDO WHKVYN® &E®R\DWWP GLL\WWIDRNEPRXFFING H G
VWUXFWXUH ZRUN DUHDV IRU WKH VWDJLQJ DQG LQVWDOODWLRQ |
FRQGXFWRU SXOOL@V D (RIHUH QWL \RIWINILEP@MING HG VWUXFWXUH ED)
DVVRFLDWHG BRPOVWDWDR®N DQG TXDQWLWDWLYH YDULDEOHV RI LU
DQG HVWLPDWHG JURXQG GLVWXUEDQFH ZHDH GRWX GG HUHLGP § Q FSAA
'KDW FRQVWLWXWHY DQ LPSDFW OHYHO RQ D UHVRXUFH YDULHV E!
IRU HDFK UHVRXUFH 3URWHFWLRQ PHDVXWH\D @HIUHG XE H GS/RIW HIYGV D
LPSDFWV WR D WKN RXWF®VIRIRP/LRQ OLQH IDFLOLWLHV

OHWKRGY DQG ,PSDFW 7\SHV
$VVHVVPHQW RI LPSDFWV WR FXOWXUDO KLVWRULF DQG DUFKDHF
FRQVWUXFWLRQ RSHUDWLRQ@RVR® [P D @WHKGD GRRUOUREMK LS B/ K\M
DVVHVVPHQW PHWKRG@RDK&WHERYHUREBAYV GLVFXVVHG EHORZ &RQ
RSHUDWLRQV DQG PDLQWHQDQFH LPSDFWV DUH JHQHUDOO\ ORZ
FXOWXUDO KLVWRULF MHYX®W XK DDRRBIRFDBBIARARIAHWHG IRU DC

DUHDV RI DQWLFLSDWHG XRRI}RIIT G H\BMWXXEE CBBAURIRRRRWIKG\ JURXQ G
GLVWXUEDQFH RQ SXEOLF DV ZHOO DV SULYDWH SURSHUW\
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,PSDFWYV 6SHFLEBRFUWR K DNMH) 6 WU UL GRU
J)LYH KLVWRULF DUFKDHRORJLFD @ RUHRVQRIX I3 W B G H SSREUSRGWHY & LAN. MY
DUH DVVRFLDWHG ZLWK UDQFKLQJ DFWLYLWLHV ZFPS®EVEYW WRZNQR:
EHFDXVH WKH WUDQ VB UWVIL®WEH) GHIGRIVREIOQA G MHIBIY HESK\DRVOUUFHO
ILHOG VXUYH\V ZRXOG EH FRPSOHWHG SULRU WR DQ\ FRQVWUXFWL
WUDQVPLVVLRQROMAHRIFDPW B GWLHWVHW $Q\ GLVFRYHULHV ZKLFK PD\
ZRXOG EH PDQDJHG WKURXJK DQ 8QD@WLFLSDWHG 'LVFRYHU\ 3URYV

SURWHPRPWDR®@UHYV
SURWHHWVRKQ ZR XEHDMW SOHPHQWHG WR UHGXFH DQ\ SRWHXBNLDO Q
DUFKDHRORJLFDO LPSDFWV IURP FRQVWUXFWLRQ DFWLYLWLHV LQI

Cul-l: 7KH 7UDQVPLVVLRQ /LQH $UMRNGZNQ® ZEH \AMWHVMQHG WR D

Cul-2. &XOWXUDO VXUYH\V LQ NQRZQ DUHDV RI JURXQG GLVWXUEDC
ZLOO EH FRPSOHWHG DIKRH DWBRERQ BRMMWUXXUFBADLAGRFH DFWLY LWL
SULRU WR FXOWXUDO VXUYH\ ZRUN EHLQJ FRPSOHWHG

Cul-3: ,1 VLWHV DUH IRXQG DW WKH ORFDWLRQ RI SODQQHG LQIUDVW
WR PBXRG RYSDQ WRWHR/H JUHDWAFB/OMHH[WHQW SUDFWL

Cul-4: )ROORZ D 8'3 SURYLGLQJ SURWHFWLRQ IRU XQNQRZQ VLWH\

&RQFOXVLRQ

%DVHG SURWHFDLMAQ HY OLVWHG DERYH WKH SURSRVHG ORFDWLRC
ZRXOG QRW XQGPXDWRSDO KLVWRULF DRED DW F KW R FEXRMUFD DOUH M
H[SHF W HGHWR GEWPRLW DO O

5HOLJLRXV DQG &HPHWHU\ 6LWHYV

OHWKRGV DQG ,PSDFW 7\SHV
$VVHVVPHQW RI LPSDFWV WR UHOLJLRXV UHVRXUFHV IURP WUDQVF
PDLQWH QD Q F&RIIRDKILLEH VB MK G \ IRFOOIRDRWKH LPSDFW DVVHVVPHQW
GHVFUWREDEBSWEBHRYH DQG LV GLYRRVWUXEWDRZ RSHUDWLRQV DQC
LPSDFWV DUH JHQHUDOO\ ORZ DYRLGDEOH VKRUW WHUP DQG WH
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,PSDFWV 6SWRLWIRRHRQD 7HH) 6 W XG\ &RUULGRU
LWKLEGRUKRR D FH@W X G\ KHUWIHGBRDA RRXNEORHV R URFHPSFHDNFRVM MAR
NQRZQ ORFDWLRQV RI UHOLJLRXV UHVRXUFHYV DUH H[SHFWHG WR F
E\ WKH WUDQVPLVVLRQ WVRNUBHLQE® XN BRKFROBDXHWOHOG SULRU WR |
FRQVWQXoF-AWLLYLW\ WR UHGXFH SRWHQWLDO LPSDFWV IURP WKH WL
WUDQVPLVVLRQ OLQH IDFLOLWLHYVY ZRXOG IROORZ LQGXVWU\ VWDQ

SBURWHFWLRQ OHDVXUHYV
SURWHFWLRQ PHDVXUHYV WKDW ZRXO GDEH QP SW IPAMR) WHOD BARR/N M G X |
IDFLAOURPHARQVWUXFWLRQ DFWLYLWLHYV LQFOXGH

Rel-l: $3YRLG NQRZQ VLWHYV

&RQFOXVLRQ
%HFDMKNHUH DUH QR NQRZQ FKXUF KHRW RQDFHPEWX G L BR TUMKRQ W K
WIBHRMVHFRPP LW P HSQWR WHRFWKRQ PHDVXUH GHWDLOHG DERYH QR LF
UHVRXWFIHW QRW H[SHFWHG WKDW WKH SURSRVHG ORFDWLRQ RI WK
LPSDLU UHOLJLRXV UHVRXUFHV

9LVXDO DQG 6FHQLF 5 HVRXUFHYV
7KLV VHFOWIRQGHGLWR VXSSRUW WKH $SSOLFDWLRQ IRU /RFDWLRQ
10$&7LWOH &KDSWAHKH SRAHW JHQHUDWLR QRFEXW UR QJRZ LWKKH. G WR
'LQG 3URMERWOBUHWY D ZKROH DYRLG REBPROQWIDE UMYRKWWYHVR $L
VWXGLHV KDYH E HWMRQHRAFRRDI®X AVOHEG 3 RV KIBIW WS [ U WD BBQ HRY LR A GB\U R M H
GHVFWIQEWGH ([LVWLQJ &RQGRWLBRAVSRHF\GLRQ WR EH DQDO\]HG ZL
WKLV UHSRUW

AXDOLWQWLYDQWLWDWLYH YDULDEOHYV RI UHVRXUFH VHQVLWLYLW
GLVWXUEDQFH ZHUH FRQVLGHUHG LQ SUHGLFWLQJ WKH H[WHQW D
LPSDFW OHYHO RQ D UHVRXUFH YDAASWLR\QWVHWRRXD® B MV LAH CRAJ DH\D
SBURWHFWLRQ PHDVXUHV ZHUH LGHQWLILHG DQG LQFOXGH DFWLRQ
IURP WKH WUDQVPLVVLRQ OLQH IDFLOLWLHYV

%DVHG RQ WKH FRPSDWLELOLW\ RI W KX WWH@W PALK Y GERNJERWIPH. WIKRL
*HQLH 6WXG\ &RPBODIFAARWUWWR ODQG XVHV IURP ORFDWLRQ RI WKH WU
ODUJHO\ WHPSRUDU\ DQG OLPLWHG LQ DUHD GX&RQBRGTRDMNMY UXFWL
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BWXG\ KRRXIOEG UHPD LMY LL\QNVLWY SVH DV ZHOO DV WKH SURWHFWLR
LV QRW H[SHFWH G ORKEDW MRKQH RS URISIR WHED QVPLVVLRQ OLQH IDFLOL)
UHVRXUWUFWNVG RQ QR GLUHFW \WRAKRRGVUMHFG QR SDLFMAFWRU LQGLUHF
&RXQW\ UHFUHDWLRQ ODQGV ORFDO SDUNV WUDLOV RU KXQWLQ.
FRQVWUXFWLRQ RSHUDWLRQ DQG PDLQWHQDQFH RI VBKH WUDQVP
ORFDWLRQWBQWKHVLRQ OLQH IDFLOLWLHV ZRXOG XQGXO\ LPSDLU

OHWKRGV DQG ,PSDFW 7\SHV
$VVHVVPHQW RI LPSDFWV WR YLVXDO DQG VFHQLF UHVRXUFHV IUR
RSHUDWLRQ DQG PD L&RW RQ NQFHE NVXNGK LEEFOMREORWKH LPSDFW DVVH
PHWKRGRORJ\LGKIVFWEBERGH DQG LV GLYRRVWUXEWDRZ RSHUDWLR
PDLQWHQDQFH RI WKH W UZRX\DR@W Y R B @ FEAVQHU W LQMMRLWKH YLV XDC
WIRHRURQD LM @WXG\ &RHUWEPWVPLVVLRQ OLQH IDFLOLWLHV ZHUH |
WKH IROORZLQJ W\SHV RI LPSDFWV ZRXOG RFFXU

X 3UR[LPLW\ RI WKH WUDQVPLVVLRQ ORGHUMYG GRHQ WW D & FINUXHLHW
X &KDQJHV WR WKH YLVXDO ODQGVFDSH ZLWK UHVSHFW WR VFH
X &KDQJHV WR WKH YLVXDO ODQGVFDSH ZLWKLQ RU QHDU UHFU

,PSDFWYV 6SHFLEBFUWR Q DNAHHD 6 W X G\ L&GRW
1HZ WUDQVPLVVLRQ VWUXFWXUHV FRQGXFWRUV ZRXENIDRWH RQ FR
WRKHVXDO FKDUDFWHULVWLFV LQ WKH YLFLQLDWRLDQ® IWHRH ¥R EHYHKH
WUDQVPLVVLR @ FOX @BW OEAL OHW LHWRP RWKHU WUDQVPLVVLRQ OLQHV
)RU UHVLGHQFHV ORFDWHG QHDU WKH WUDQVPL\RRRRQUWGH DQG |
BWXG\ &RDUQ BRI | HARXBBHS UHVHQW L (5 MAKLHG B Q Y& VREIDISRIPHV DO
OLDRIXDB PRVW SURQH WR FKDQJHV LQ WKH YLVXD@RXDGNHIQPHQW
EH ORZ EDVHG RQ WKH ORZ SRSXODWLRQ GHQVEWXBHREHMHL WKH
GHSHQGHQ\WQRODWKEHIRBRLWR WKH KRPH LQ IURQW EHKLQG DORQJ
WKH KRPH DQG WKH OLQH WUHHV WRSRJUDSK\ GLVWDQFH RWKEF
DQG WKH JHQHUDO VHQVLWLYLWLRQ WKE H AFKISDIQWWHWR WKH WUD

9LVXDO LPSDFWV UHVXOWLQJ IURP WKH FRQVWUXFWLRQ DQG RSHL
WR KDYH VLPLODU LPSDFWV DVVRFLDWHG ZLWK WKH FRQVWUXFWL
(DFK QHZ VXRWGBBEWLROQGGHG YLVXDO HOHPHQW LQ WKH H[LVWLQJ
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7KHUH DUH QR GHVLIJQDWHG VFHQLF URIRWHHF W U 7EK\Z BQ M CLWDH WK HV ¥ H
+LVWRULF 5RXWH MRZDKA KW KCHY D OBL@EHW 6 FHQLF %\ZDHNVV ORFDWH
QRUWRKKBYMW RUH WKH WUDQVPLVYVL R KDREEW KHODAROOR W LEHH W DN PBIG
WR LPSDFW WKH VWUHRYMWHYDOXHV RI WK

$GGLWLRQDOO\ WKHUH D WHHSQ R NYDMQ RVKMHONEENS it BIW \WRTIR ROME B V3@ D O

SDURBDIOVLQDV 3XHEOR 00ARQKRBYW DIIRFKDIOV PRUH WKDQ  PLOHV D
VWDWH SDUN LV 6XPQHU /DNH 6WDWH 3DUN ZKLFK LV PRUH WKDQ

VLIJQLILFDQW YLVXDOMN W HQ WU KH Yl RMMPRURI WKH 3

SURWHFWLRQ OHDVXUHYV
SURWHFWLRQ PRPOBEVEURS OMHPHWYPWHG WR UHGXFH IDREDFRWHIQQWEDO Q
FRQVWUXFWLRQ DFWLYLWLHYV LQFOXGH

Vis-1: /HDYH ZKHUH SRVVLEOH SODQWALWRDQ OREREWGKIDE?2: WHRIW LQ
KHOS UHGXFH WKH HIITHFW RI WKH 52: RI YLVXDO DQG DHVW

Vis-22 .HHS WKH 52: ITUHH Rl FRQVWUXFWLRQ GHEU X UDNXEH B WHKIKEX
YLVKQ@WUXVLRQ WR WKH VXUURXQGLQJ ODQGVFDSH

Vis-3: 7KHE HV L MPKBX L O G L QUB/ODMWBA) X MW BW RAKHH W H 8 YV R\EVOL\E O H
XV AD W H & REDEWH WX BB QMR G UFIWY 8 D WVEBFQ @ AW KH IDFLOLW\ LQ
QDWYXHWRQ® H[HOWLQRQPHQW

Vis-4: 1R LQGLWREKXDODFLOLW\ VKDOO EH LQVWDOOHG DW DQ\ ORF
IURP RU EORFN WKH YLHZ RI WKH PDMRU SRUWLRQ RI D UHF
SXEOLF UREZG\URUKSXEOLFO\ DFFHVVLEOH SDHUBRPQW\RU RSFH

Vis-5: $VDF R Q G LRALRSU R YOIVG H FO\DBD. V WRIE E W G Q H UND F L (ZILWAK L Q
R Q\HH DRIWKMHU P L Q D\E DR G FRRUPHOQ WDV H PRIR $W/U DRIDR Q V
S IQ GQH UMD R W KSH U P LWK\BFEDIX DAVVRVZ Q H [ S MQUAHY W RRID W L R Q
W KOHQ G WSRJIIDW VPR @G LW L R Q

&RQFOXVLRQ
%DVHG RQ ORZ YLVXDO LPSDFWV GXH WR ORZ SRSXODWLRQ DQG O
VFHQLF E\ZD\V DQG SDUNV DV ZHOO DV WKHQ8WRM/I[ISHW WRI@ RNHKODAX L
SURSRVHG ORFDWLRQ RI WKH WUDQVPLVVLRQ OLQH IDFLOLWLHYV Z|
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/IDQG 8VH ,QFOXGLQJ DQU® 55HFQHDWLRQDO 5HVRXUFHYV

,PSDFW $VVHVVPHQW OHWKRGYV
$VVHVVPHQW RI LPSDFWV WR O DIL® K VB FLIQRP\ V¥R WUDPWPLLR Y L R
PDLQWH QD Q F&RIIRDKILLEH VB MK G\ IRROOIRDRWKH LPSDFW DVVHVVPHQW
GHVFULERKD S@EBERYH DQG LV GLVFXVVHG EHORZ $ ODQG XVH LPSI
XVHRQ® RU FRQIOLFWV ZLWK DQ H[LVWLQJ XVH 7UDQVPLVVLRQ OL
EXW PD\ RU PD\ QRW FKDQJH WKH ODQG XVH &RQVWUXFWLRQ RSH
OLQH |DZFROQLBAMXYW LQ ERWHWHFW HPEDFQE MORGODQG XVH )RU VFKF
UHVRXUFHV LPSDFWV DUH JHQHUDOO\ ORZ VKRUW WHUP DQG WH
ZHUH HYDOXDWHG WR GHWHUPLQH ZKHWKHU WKH IROORZLQJ W\SH

x 7THPSRDRG\SHUPDQHQW ODQG XVH FKDQJHYV

X 5SHVWULFWLRQV RQ BEWLYLWLHV ZLWKLQ WKH

X ,QFRQVLVWHQF\ ZLWK ORFDO ODQG XVH SODQV DQG JRQLQJ

x 5HPRYDO RI ODQG IURP IXWXUH GHYHORSPHQW

Xx 3RWHQWLDO XVH UHVWULFWLRQV RU FRQIOLFWYV RQ SXEOLF O

,PSDFWYV 6B MR BMRKIHR QD AIHR6WXG\ &RUULGRU

$JULFXOWXUDO /DQG 8VH ,PSDFWV

7KH ODQGV FURVVHG E\ WKH WUDQVPLVVLRQ OLQHWBRIPOOWQIEY DU
XVH LPSDFWV WR JUDVVODQG RRKEEDWKH DGIF XSDW VRX WHV B X E RDXWL-
52: PDLQWHQDQFH DQG DFFHVV URD GAR X&8J P Bl IQOW D L QIHG ORVUX B R @\
52: $UHDV RI FURSODQG ZLWKLQ WKH 52: FRXOG FRQWLQXH WR EH
WKH 52: 7KH RQDR 0D &QDKDWDDLEFXBDRREBEWKH DUHD RFFXSLHG E\
WUDQVPLVVLRQ VWDRXBRE DI$'S URWVPOMHWRI\EHQWER.DPHWHU DW JURXQ
GHSHQGLQJ RYWUNFMXSFHEPDQHQW IRRWSULQW RIRXKBBQVPLVVLRC
UHPRYHG IURP BQ® UNFAXYRFSIEHWN QW R EZ\RX R BOIIGVVWRK DPADDWRH G @ G
'"HYHOR ZRK@WUN ZLWK ODQGRZQHUV WR UHGXFH LPSDFWWKWR LUU|
WUDQVPL\ZRIXPOBOALQW L QG REQILRIOLQHDIJULFXOWXUDO SURGXFWLRQ
DIJULFXOWXUDO DFWLYLWLHV

(DVHPHGW VKON H EERXEAUREWDLQHG IURP ODQGRZQHUV DORQJ WK
FRQVWUXFWLQJ DQG PDLQW D Z®X@I MWXMDQ QORIZ WKHVEDLQ SREZWYM D Q G
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FRQWLQXH WR SD\ WD[BD\WRW®Y HWUIH ' SARREORITH QBXWL JKWV DOORZLQJ
FRQVWUXFWLRBQGRPIHODMH@RIQFH RI WKH WUDQVPLVVLRQ OLQH LQ
WKH ODQGRZQHU 7KH KH DHDHFG-RER\HEW WDE H EYRDCERSBPOIIQWH DQ\ XV H
UHVWULFWLRQV DSSO\LQJ WR 2RKID@RIQXGIHR HFOW W DHIQ LJHVHNHPLHQQWL R
XVH RI WKH SURSHUW\ VXFK DV SURKLELWLQJ SHWMPHYHRIW VWUXF
YHIJHWDWLRQ ZLWKLQ WKH 52: WKDW FRXOG DIIHFW DFFHVV WR WK

'XULQJ FRQVWUXFWLRQ DQG PDLQWHRX®BHVXEW H¥MVWHRY W B PI$ IRFMC
'HSHQGLQJ RQ WKH WLP HVRV UKERKEBERVPHVYW LRUGHDR@JH WR FURSV F
UXWWLQJ Rl VRLO UHVWULFWLRQV RQ DFFHVV WR WKH 52: DQG Ul
DURXQG WKH 52: VXFK DV SUHVFULEHG EXUQRRBDMRFRHQVBWDHGG S
IRU FURS DQG IRUDJH ORRXBEBQHGWRDHEGCWRDOWWEOH FRQGLWLRQ
UH ORFDWHG RU FRQILQHG DZD\ I[URP WKH 52: DUHDV RI SDVWXUH
FRQVWUXFWLRQ GLVWOXWRDDAH. BXQERKUMBOK BN LFHIMWHH V3HULRGLF
PDLQWHQDQFH DFWLYLW LZRX DB GXORMH U QHIQPFS DIFMB\D VU PLODU WR WK
+RZHYHU WKHZRIXBDBWIMUWINWYQW R SWHRIMWRW O/X@RCRBYKM V

FRPSHQVDWHG |FOW G QN IGAFRPEl UHVWRUHG WR SUHYLRXV FRQGLWL

,Q DGGLWLRQ WR WKH 52: IRU WKH WUDQVPLVVLRQ OLQH DSSURJ[L
FRQVWUXFWLRQ P DWARKEE CHFG WX U &/ PARQ WRK HF BEUWUXFWLRQ 7K
DUHDERXBB XS WR DFUHV LQ VL]H HDFK :KHUH IHDVLEOH FRQV
ORFDWHG DWLYWKLERKXY ®U GHYHORSHG ORFDWLRQV RAXFK DV YDFD
SDUNLWWBRMGXFH LPSDFWV VHRLVMWQQUW DYVIE IDHRWVDXWLARQAN DUH QR\
ORFDWLRQXRREB\BEQGWYHORSHG DUHDV VXFK DV JUD]JLQJ RU FURS
D@BIDWKHU DFFHVV DQG GRVORWG\R QRUDRY WNMUUHQPVURBPHQWDOC
/ID\GRZQ YIRX@MSLFDOO\ FRQVLVW RI IODW RUFEH /W B \FROF SWOXIF Q/D ¢
PDWHWRIXEN SODFHG RQ SDOOHWYZRUDBUULIEER QB GR RQW REBW¥R L O

JUDGLQJ LV H[SHFWHG WR WDNH SODFH D\ RXBIBVHHW K UQHGLWR DD
FRQVWUXFWLXF®R G FREISWHMQALRQ RI WKH WUDQVPLVVLRQ OLQH IDFL

6LYVWXS VXEVWDIDVQLB QN DEWE WRXWDE& VR EH F RQRQNV WXBRPHEACRN H
SODFH RQ XS WR DSSUR[LPDWHO\VZDWB KW R XY B/HUQVWEWW D W |

SHUPDQHQW FRQYHUVLRQ RI WKLY DUHD IURP DJULFXOWXUDO ODQ
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/IDQG 8VH 30DQV DQG 5HIXODWLRQV

/ILQPRQG *XDEBERIHMRWEDYH DQ\ JRQLQJ UHIXODWLRQV WKDW DS
IDFLOSWEBVW)\ RI /LCQ\F RPROKPXOWQG 'HYHORSPMWXWN ¥DWIWWR @ DHIG * |
DFUHV RI IDUP DQG UDQFKODQG XWVH G QML 8 URGHKGE HVRROOW HIDWWGE. Z O
VXSSOHPHQMWQ ARBMMRPRWH EXVLQHVYV GHYHORSP HD@E W BUHDV RX!
GLVWULEXWH HPSOR\PHOQYW D D R XERISOWKRI WHRKBMYKPLVVLRQ OLQH IDF
FRQVLVWHIKRY QWWHKFRPPHQGHG /DQG 8V BR|GIVFS UZKIDAVKHHPSR S H U W
DQ®HYHORSPHQW DV QHFHVVDU\ IRU HFRQRPLF YLWDOLW\

$V SDUW RI 7TRUUDRBBWRRRCGWAEMHFWLYHV LQ WKH 7TRUUDQFH &RXQ
30DQ WKH SRWHQWLDO IRU ZLQG DQG VRODU JHQHUDWHG SRZHU |
7RUUBRXFQINGH LQIUDVWUXFWXUH WR HQKDQFH WXHIY FXORGIPMQRI O L
7KH 7TRUUDQFH &RXQW)\ =RQLQJ 2UGLQDQFH HQFRXUDJHV WKH GHY!
HQHBSHFLDO 8VH 'LVWULFWYV IRUWRQIR \( Q/HUJW KIH GERXEVR\E PHIGIW R
ZLQG SRZHU UHVRXUFHVWIKRQBOSOB B UMY WUDGL

3XEOLF /DQGYV

7KH WUDQVPLVVLRQ OLQH IDFLOLWLHV PD\ FURVV VWDWH WUXVW
FURVV WKHVH VWDWH ODQGV ZRXOG EH QHHGHG IURP WKH 1HZ OH]|
RI WKH WAILIREV PL Q HDIQ AL\ AMAHYW , LV QHH G H G D\W WRIV\Q V WDRCHR B/RIK
ZRXOG FRRUGLQDWH ZLWK WKH 6/2 WR GHY H O R SIVD @ HYHHRHPAHHQW ¥
VWDWH WSHWEW DQQGYJ UHTXL UBIWHR® K DVQE BIBiON K E5F 2 WRWH G DAD G V
ZLWKLSRWRED FH@WXG\ SRIUADDCRRUR YK HH @ W X G\ &RQE ID&/RRI WK H
VXEPLWWDO RI WWLIBUDBSHOM\FDWLRQ

6FKRROV
1R GLUHFW RU LQGLUHFW LPDIVFIWV AWK IRKRROYKH RRQEVRERRWLRQ
PDLQWHQDQFH RI WKH WUDK®EMPUR Y DR®@ IOR QOIW D FL G RB/EFAGR R O
PLOHWWRIRURQD M BWXG\ RRXYQUGRBWQJ RI WUDQVPLVVLRQ OLQH |
IROORZ LQGXVWU\ VWDQGDUG VLWLQJ JXLGHOLQHV

SHFUHDWLRQ
1R GLUHFW RU LQGNDWRYRQW\SDHRMYHRQ/'LRQ ODQGYV ORFDO SDUNV
ODQGV ZRXOG RFFXU DV D UHVXOW RI WKH FRQVWURBWILIRYH RSHUL

IDFLOLWLHYV 7KHUH DUH QR [SIP>QRWHDSACR L&A WR QIR RMEINOK GU H D V
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&RUULGRWWLQJ UHFUHDWLRQDO RSSRUWXQLWLHPYLARRD GNHPGWRUDX
GLVWXUEDQFHV FFRRYWWEH X AW ORUL QJ

3URWHPWDR®UHV
3URWHFWLRQ PRIDEVE WRS OMPHWWHG WR UHGXFH DQ\ SRWHQWLDO Q
LQFOXGH

Land-1: &RRUGLQDWH ZLWK ODQGRZQHUV IRU SRWHQWRMBFRMHDV XU
LPSDFWV RQ XVSWVREBOA UNSHIFYILF

Land-22 &RRUGLQDWH ZLWK DSSURSULDWH VWDWH ODQG PDQDJHPH
DQG HDVHPHQWYV IRU SRUWLRQV RI WKH WUDQVPLVVLRQ OLC

Land-3: 30DQ DQG FRQGXFW FRQVWUXFWIRYWRWEYQWHH & LW QM
FURBRIQWHUIHUHQFH ZLWK DJULFXOWXUDO DFWLYLWLHV

Land-4: 5SHVWRUH FRPSDFWHG FURSODQGRRRLOWUXFWORY H B GSLRAWIM
WLOODJH

Land-5: &§RPSHQVDWH ODQGRZQHUV IRU D)5 2 HRZU ODRFGE WM. JKRD\G UH T
HDVHPHQWYV

Recl: 30DQ DQG FRQGXFW FRQVWUXFWLRQ DFWLYLWLHY WR UHGX|
UHFUHDWLRQLVWY DQG LQWHUIHUHQFH ZLWK UHFUHDWLRQ

&RQFOXVLRQ

%DVHG RQ WKH FR RICDQWIPELVVILWQRI LWMQKHI DWW LOLWLHV Z& RKRWIOH F XU
*HQLH 6WXG\ &RREIDEWRUNR ODQG XVHV IURP ORFDWLRQ RI WKH WU
ODUJHO\ WHPSRUDU\ DQG OLPLWKB OQ WJUHH P DEXRIULEYY DR/ W U X F W L
6WXG\ &RZRXIOER UH P D LK LLVQVILY ¥ VSR Q F GOHVE B RVWRH AW LRQ PHDVXUHYV
DERYH LW LV QRW H[SHFWHG WKDW WKH SURSRVHG ORFDWLRQ R
ODQG XVH UHVRXUFHV

%PHG RQ QR GLUHFW RU LQGLUHFW LPSDFWV WR VFKRROV DQG QR
UHFUHDWLRQ ODQGV ORFDO SDUNV WUDLOV RU KXQWLQJ DFFHV\
PDLQWHQDQFH RI WKHVMRWY VB HEW.HR® WKDRW W KW BRDERBRMAG RO o
IDFLOLWLHY ZRXOG XQGXO\ LPSDLU VFKRRO RU UHFUHDWLRQ UHVF

Pattern Energy 5-23 Burns & McDonnell



Corona Wind Projects Environmental Report Final Environmental Effects

6RFLRHFRQRPLFV

,PSDFW $VVHVVPHQW OHWKRGYV

$VVHVVPHQW RI LPSDFWV WR VRFLRHFRQRPLF UHVRXUFHV IURP Wk
RSHUDWLRQ DQG PD L&RW RQ INQFHE WVXNGK LEEFOMIREORWKH LPSDFW DVVH
PHWKRGRORJ\L GBKIVFWEHERGH DQG LEH®RZF XRFHLEHFRQRPLF UHVRXU|
HOHPHQWYVY RI WKH KXPDQ HQYLURQPHQW VXFK DV SRSXODWLRQ F
IDFWRUV SXEOLF VHUYLFHV DQG KRXV&ARURQRQYWERKBIBRHF W QG F
UHVXOWGLQHFRWEQG LQGLUHFW VRFLRHFRQRPLF LPSDFWV PRVW R
VRFLRHFRQRPLF LPSDFWV LQFOXGH

x *HQHUDWLRQ RI HFRQRPLF DFWLYLW\ IURP MREV HDUQLQJV T

x 7HPSRUDU\ LQFUHDVH LQ GHPDQG DYQG& HAS HI®BE R QRAW O R F V@ R
IURP FRQVWUXRWRR® RUQBGKBURMHFWV

X 7HPSRUDU\ LQFUHDVH LQ SRSXODWLRQ IURP WKH LQIOX[ RI FR

x 7HPSRUDU\ LQFUHDVH LQ GHPDQG IRU WHPSRUDU\ ORGJLQJ ID
ZRUNHUYV

X 7THPSRUDU\ GLVUXSWLRQV VXFK DV WHPSRUDU\ WUDIILF FKDQ
FRQVWUXFWLRQ

,PSDFWV 6SHFLERFURKQDVHIHD 6WXG\ &RUULGRU
7KH HFRQRPLF DQG WHRRDAB QP SDE &R K¥BBNMFWWLIQLIXWRRY WRQWU
WKH HFRQRPLF EDVH RI| DXQEGCOLQXKRID Q7 RR X QW BRHI\ 2 LGHKY B R WEKPWIQRW
DFWLYLW L MVH DR BERORQULEXWLRQV WR WKH UHJLRQDO HFRQRP\

2YHU\HDUV RI RSHRDAMLRQY &BHRVHRNOGR G XFWVWURBE ELOOQRQ
GLUHFW HFRQRPLF LPSDFWV DQG WDNLQJ DFFRXQW EILEPRRAPLF
LQ GLUHFW LQGLUHFWEBPQBILW GXR HAGK HRRR)FRPA GUFIRGFAIRXQ WL QJ WKL
VWUHDP RDWHIMHHUIDMIDX DO UDWH DSSURSULDWH IRU SXEOLF EHQHI
XQGLVFRXQWHG HFRQRPLF LPSDFWV DUXQDGDVIM®E H®@ MK URY ®RD W L
SUHVHQW YDOXH RI WKH GLUH&ERW R B R R RNEFUEM @ WM LVP D \MHRGP W\RK B H
ELOOLRQ DQ® G GWIHFXWHG HFRQRSR B REQHID HI QW3 BRR MHKFHW V

HVWLPDWHG WR SURGXFHLD SURYHQMQYDOXH RI
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7KBRURQD :LQ®OGURM GEWMFWOD @LRVKVKH VSHFLILF JRDOV RI WKH

(QHUJ\ 30DQ $ VLJIQLILERQRQDW MUG BRIRNGREYWR BB PHQW Rl WKH 6)
7UDQVPLVYVLRQDIYWARHF WWRUBRWHHY VHYHUDO RWKHU REMHFWLYHV
DUWH KLHEYMERURQD :LQ® QGRWHIFIMYHG GHYHORSPHQWYV LQFOXGLQ.

X 6XSSRUWLQJ UHJLRQDO HQHUJ\ SROLF\ LQIUDVWUXFWXUH DQ

X (QVXULQJ WKDW VRXQGVW MLHQABD ® Q08 WKRIQRPLVOB®EILOH W\ HQF
VWDWH HQHUJ\ SROLF\ GHFLVLRQV

X JRFXV RQ HFRQRPLF JURZWK GLYHUVLILFDWLRQ DQG SULYDW

X &RQVLGHU DSSURSULDWH LQFHQWLYHY WKDW ZRXOG LQFUHDYV
RWKHU VWDWHY LQ WKH :HVW

X $FFHOHUDWRIUHBXKWDRHU FRQVXPSWLRQ LQ WKH HQHUJ\ VH

x (VWDEOLVK WKH HQHUJ\ IRXQGDWLRQ RI QHZ DQG LPSURYHG L
WUDQVPLVVLRQ

'HYHORSPHQW RI HOHFWULF JH Q HUROWRIQRDQ : LIDRR G WY M HIVHVE YO UE R L Q
KLKIO\ GHVLUDEOH HFRQRPLF GHYHORSPHQW LQYHVWPHQWY ,QYHV
WUDQVPLVVLRQ IDFLOLWLHV VWLPXODWH VXEVWDQWLDO JURZWK L
GHYHORSPHQW FOLPDW HMVWKRIWWDBER DA HIRO W KON/ \DW\DXWRVDLQDEOH S
PDUNHWS@REHR QD :LQGIBPRMRKIHMMY GLVSODFH RU FDSWXUH H[LVW
HQHUJ\ PDUNHW DFWLYLWLHYR X@\BN B DG QHZH M A RIGQRGHLARWEPHIOHAD\R S P
H[SRUWDWLRQ RI HQYLURD PHQWR HI@\HVU M IHHUMRHGJ FH V

2QFH RSHUDWLRQDO WKH HFRQRPER XXMV D\EQ HD QRSX Q B D MWQ RIQVRV W
DFWLYLW\ DQWLFLSDWBG [RUS&RR/IRUHRIHM D \GYIEGIR G FHLFR X O BIGH O \

FRQWLQXH EH\RQG WKDVWRALRED $ GG GVEUARMABEMN WHKIHZ HFRQRPLF
LQIUDVWUZXRWXBMHWKDRWWHU IXUWKHU GHYHORSPHQWYV RI D VLPLC

7KH VWRIWW LPSDFWV GXULQJ VIRNDEER Y HOR B FEAKING LRHUERSLWD O
LQYHVW RHERU RRAD :LQ Gl BERMNWFIVHKOLQJIJ7KHVH GHYERRBBRIQUW V
RYHU DSSUR[LP DWHWHWWRKW WKUHH ERXQ@WMHRGXEB VLIQLILFDQW Q
HFRQRPLEHMW WL IGMFDGHY WR FRPH

7TKERURQD :LQ® BGHWWVWILHPDWMH G WR/ RWBOWMKOO WLPH HTXLYDOHQW M|
FRQVWUXFWLRQ ZLWK DRREMWRBPWHHSGIUR RIORKFRBGKOBEIRU VRXUFH
3D\UROO GXULQJ WKH BXDGEG DSFSHURWL BRI RQ LQ LQFRPH WR WK
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IRUFH IRWURWRBWWUXFWLRQ DWRE M M/MNKHR EMABNE BREBF XU LWR

3S3DWWHUQ '"HYHORSPHQW HVWLPDWHY WKDW RI WKWMKWRMRMWEAR EDSLW
'LQG SURMHEWWYLNHOMLOURKRDRQ LQRRAROWD WRNVORFDO FRQVWUXFWLR(
SURYLBWWWOLQJ

2Q0FH FRQVWRKXFOHWA AW GG RSHUDAVRURMD F R O BHEFSM PEKAHS  DVRH
HPSOR\ DSSUR BSHDADGELW K RESD\UROO HVWLPDWHBLWRQRBODDSSUR
WRWDO RS H UDS\ELURI LFFRDAMH/OR | PN OHRQQSIHU \HDU

7KH ODQG OHDVH DQG HDVHPHQW DJUHHPHQWY ZLWK WKH SULYDW
IDFLORXIEHVERXSGERYLGH GLUHFW QHZ UHYHQXKRRWER LADMBRZQHU
GHYHORSPHRDWGRXGNUBVODUH H[SHFRAHGEHWRPUBBRID RHZ DESYHRQ X H V
GXULQJ WKH GHYHORSPHQW SHULRG DQG WRLQLPRPORILRSHRPLHH
GXULQJ WKH RSHUDWHRIQYISHULRG

*57 UHYHQXHV ZLOO LQFUHDVH DV D UH HXYOWL FROWHGH F R QR/IMDIDX FRQL
&RURQD :LQG GMHWFDRSPPIEMWFWY DVVRFLDWHG ZLWK SURSHUW\ WD|
ILODQFLQJ WKURXJK %RECOMV UER® SHRNQXHRQ KDV EHHQ PDGH E\ V
SURYLGHQSMDYPHW RIHV 3 ,YWRHW HRUDVKH PXQLFLSDO DQG VFKRRO GLV!
WKHVH WDL[ @ HY® OHNRW ORDWHG DW D SPLWORJ LR D VEMON ODH. QU

7KH GLUHFW HFR QR RIRFURPIDHRMEEWIVQI WKH GHYHORSPHQW SHULR
WR EH PLOOLRQ ZLWK GLUHFW LQGLUHFW DQG LQGHKIF®GLRPXOWLS
LPSDFW IURP WKH GHYHORSPHQW?RMVWMOH @R QR B [R SIHIWE &/U R Q B PW V
&RURQDG 3URKRMMWY JHQHUDWH DQ DQQXDO GLUHFW REBQRRQF LP
DQG ZKHQ HFRGQRPL P BHOANGRNOKGH D Q Q XHROUIRRED FIV) GURHPE MW E R Y
FDQ EH HVYWLPDWHG WR ERMLDS3BRBLAPLDON H O\

SURWHFWLRQ OHDVXUHYV
SURWHFWLRQ PRPDBVME WLR 8 OMHKPPHVQWHG WR UHGXFH SRWHQWLDO QHJD'
FRQVWUXFWLRQ DFWLYLWLHYV LQFOXGH

Socicl: :RUN ZLWK LQGLYLGXDO ODQGRZQHUV WR FRRURAL R DM R UWWK
WHUP LPSDFWV RQ DJULFXOWXUH
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&RQFOXVLRQ

7KBRURQD :LQ@ZRX@BHUFWRS D UHODW L&/HIYOH GQRAZHB QHF RQB PIUF UH VR
VWDWH RI 1HZLQH LHFRM KA BI6 GLUHFWO\ H[SRUWHG IURP WKH VWD
WHRIO®J\ LQQRYDWLRQ DQG FDSLWDO LQY HV&RPHRQADV : GOIG ORI
WKLV GHYHORSPHQW FUHDW HVDQI6ZRSSRQURPLE LBV WZIL YWKV\Q YLBI@ YOHH [ L
ZRXBDB H[SRUWHG IURP WKH VW D WU L7EKX WHR B FDQRK_KHILKIDG 3 R WHB E /N T
ZRXQBW GLVSODFH RU FDSWXUH H[LVWLQ@RXBR@®PBWFLW& HD P R/ WL &/H
IRUP RI HFRQRPLF GHYHORSPHQW LQ LWV H[SRUWDWLRQ RI HQYLU
UHVRXQFHKWR EWURED :LQ Z RYBGHHFWN QHZ HFRQRPLF YDOXH IURP H
WKDW DUH QRW FXUUHQWO\ D SDUW RI WKH 1HZ OH[LFR HFRQRP\

&RPPXQLFDWLRQ 6LJQDOV

,PSDFW $VVHVVPHQW OHWKRGYV
$VVHVVPHQW RI LPSDFWV WR FR PPRR WACHVWRIQ VLB QDL R & VARLXQUHF MY
FRQVWUXFWLRQ RSHUDWLR Q& FOURX I I HQBMHXGED QRFELOLR MR IQHWLKPHS D F
DVVHVVPHQW PHWKRG@RDK&WBERYFUREBBGAV GLVFXVVHG EHORZ &RQ
RSHUDIMQ B @D L QWISQBYWKNHDUH JHQHUDOO\ DYRLGDEOH IRU FRPPXQI

,PSDFWV 6SHFLEBFURKDNVHH) 6WXG\ &RUULGRU
7KH WUDQVPLVVLRQ OLQH IDFLOLWLHV DUH SODQQHG WR DYRLG E|
ZRXBDB FRPSFOMWWHGH RI H[LVWLQJ NDRZIEGRLIGY QHIG JRIQFW 2D\ K
FRPPXQLFDWLRQ SDWKZD\V 1R $0 RU )0 VWD W LW&HMRZGIL V HZH UH L
7LH 6WXG\ &RHIWERQ VP LV V IZRY DERLHG | HF IDALGV ) H VW BAWR LR R HWHR[ZAHH C
SUDFWLFDWGHAHBLOWILHY DUH GHYHORSHG

BURWHFWLRQ OHDVXUHYV
SURWHFWLRQ PRIOBE LRSS OMPPVPWHG WR U HFERAFRHX 8 R ARV IMRLD ® LQ B DD
LPSDFWV IURP FRQVRW RBWIU@ODABIML Y LW LH V

Comm-1: 3SDWQHHYHOR S PHQ WREHNY DIDOHN H U | EIWHKBIFMV URPDJQHWLF
FRPPXQLFDYWALKRIPGWRSK RRUW H O H YL DRIX VEH B Q2LQ G
HQHIIRLOLW\

Comm-2 1RLQGLYWRXEO MKAEGQM)VIYDQIWRFEIMKIHRIPW Y SUR[LPLW\ ZLWHK
| L[ HE3U R D GUAHDW WD Q \RRUL I FV/H SXDIWRHR @ D GW R O H RIALIRH® KIR' @ H

Pattern Energy 5-27 Burns & McDonnell



Corona Wind Projects Environmental Report Final Environmental Effects

REBWBHU VRROMRX QLADWWRRXOG S HREW BIR P DQ Q/HIW LELUWIQ F H
VLJQD®QVPRUWWERGWLRQ

&RQFOXVLRQ
OLFURZDYH SDWK DQG $0 DIFX PIG6\DWRWGRG WRWHDWVPLVVLRQ OLQ!
HIWHQW S WKRHNIHVREGIHQRW H[SHFWHG WKDW WKH SURSRVHG ORFD\
ZRXOG XQGXO\ LPSDLU FRPPXQLFDWLRQ VLJQDOV

5DGLRDFWLYH :DVWH DQG 5DGLDWLRQ +D]DUGV
(OHFWULF WUDQVPLVVLRQ OLQH DQG VXEVWDWLRQ LQIUDVWUXFW X
UDGLDWLRQ KD]DUGV 7KH WRXQ¥WRLWQRQDOMH HDBDEROEWILNWY ZDV\V
KD DD@WKHUBPURRW DGGUHVVHG IXUWKHU LQ WKLV

+D]DUGRXV ODWHULDOV

,PSDFW $VVHVVPHQW OHWKRGYV
$VVHVVPHQW RI LPSDFWV IURP KD]JDUGRXV PDWHULDOV IURP WKH
RSHUDWLRQ DQG P D LORWHR@IXIAHHG \ERWE KLFQRWRAY WKH LPSDFW DVVH
PHWKRGRORJ\LBKIVFWHEBRGH DQG LV GLVFXVVHG EHORZ $FFLGHQW
PDWHULDOV FRXOG RFFXU ZLWK WKH FRQVWUXFWLFOFLRSWUBWLRQ
7KHVH KDUMHWUGNVFULEHEHQRRUH GHWDLO

,PSDFWV 65 ML EBRKUHR QD *HH) 6WXG\ &RUULGRU
'XULQJ FRQVWUXFWLRQ XVH RI WUXFNV KHDY\ HTXLSPHQW RU VW
GLVFKDUJH RI IXHO OXEULFDQWYV DSR3NBXRQWRPRWAY MW X DRW VS1\@
DFFLGHQWDO RFFDVLRQDO DQG RI OLPLWHG H[WHQW DQG ZRXOG
LQ GXUDAREBQDEY ZRXSGHSBDW® HEVQ ' HYPERRKBORIPOWMILQ LQIRUPDWLR
UHJDUGLQJHWXDEPHQW PRVSWH\QDREW DQG UHSDLU VSLOO SUHYHC
RSHUDWLRQV IRU FRQVWUXFWLRQ YHKLFOHV ZLWK DZRMOSKDVLV F
QRW EH GUDLQHG RQWR WKH JURXQ @ RUFRQWWR UWX¥WHIRRV ZDW \& M DL.IX
DQG OLWWHU JDUEDJH RWKHU V@G LRGN KBWWIR VBH W IRIZRX\PKBY B G &
EH UHPRYHG WR D GLVSRVDO IDFLOLWAHBXWOKRUL]JHG WR DFFHSW V

SURWHPRPWDR®@UHYV
SURWHFWLRQ PRPOBVME UR 8 OMHPHWYPWHG WR UHGXFH DQ\ SRWHQWLDO Q
LPSDFWV LQFOXGH
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Haz-1: 3UH S B 81&& D Q
Haz-2: +D]DUGRXV PDWHULDOV ZLOO QRW EH GUDLQHG RQWR WKH .

Haz-3: &§RQWVWURQ ZDVWH LQFOXGLQJ WUDVK DQG OLWWHU JDUEDJ
DQG RWKHU SRWHQWLDOO\ KDJ]DUGRXV PDWBHXWBHKE& VY L4HGOWER-
DFFHSW VXFK PDWHULDOV ZHHNO\

&RQFOXVLRQ

JPSDFWV IURP KD ]DURGFNG/ CPYORA I BIIGD O X URQG WO WKRIQLRSE SHRSHU FRQ
SUDFWLFHVY GHYHORSPHQW D @G LIPS @ HEHDGEWR W H R @ LFR QD P&-8E&X U H \
DERWHKHUHWRUW QRW H[SHFW H®R MOKDIVR @ WA LK ERRYBILCOH IDFLOLWL
XQGXO\ LPSDLU LPSRUWEQRHNQYRPRIQPIDQE B ROVUPNRHULDOV

6DIHW\

,PSDFW $VVHVVPHQW OHWKRGYV
$VVHVVPHQW RI LPSDFWV WR VDIHW\ IURP WKH WUDQVPLVVLRQ Ol
PDLQWHQDQFERUEZRWKLG WK G\ IRROORDRWKH LPSDFW DVVHVVPHQW
GHVFUW@EHDEBWEBRYH DQG LV GLVFXVVHG EHORZ 6DIHW\ FRQFHUQV
IDFLOLW\ FRQVW UXG® PPQ QR/SHIDI¥FHRGKHVH FRQFHUQV DUH GHVFL

,PSDFWV 65 ML EBRKUHR QD *HH) 6WXG\ &RUULGRU
3DWWHUQ 'HARPOFRBYPHIRNG D VDIHW\ SODQ SULRU WR FRQVWUXFWLR
6SHHG DRREW\SRY@EHGROORZHG WR UHGXFH WUDIILF VDIHW\ FRQFH
FRQVWUXFWEZR® B8 DFOVO.RHWG WR UHGXFH LQMXU\ WR SHUVRQQHO
X QIR UH YV HW R DABYIIBOW L WABDRV DVBIILAVGH ' MY WORSWERE®BO SURFHGXUHV LQ
SODFH WR DGGUHVV PFOMWWIG WHZAHEERRSXMIIVMR® Q X IDFW X UH U
VSHFLILPDWGH K 8VEGWH T X L U MY W/ND | RWHVLGHQWY HPSOR\VHHV
FR QW U D E WHRWWEK K MLEFSW BN BRIW KOHD Q G

&RQVWUXFWLRQ RI WKH WUDQVPLVVLRQ OLQH IDFLOLWLHV FRXOG
DFWLYLWLHV HJ ZHOGLQJ YHKLFOH LJQLWLRQ DQG WKH SUHVE
DUF LJQLWLRRD X \RK @ GOm0 FBRM WHULQV HYGI® RSP H\Y W RKQ\& WD AW R U V
IHGHUDO VWDWH DQG ORFDO DJHQFLHV RI DQ\ ILUHV DQG FRPSO\
WKH IHGHUDO VWDWH DQG ORFDO OBIQGYHD QD BN PIQYM R0 HRQEG G HWX
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ILUH@FOXGLQJ DQ\ ILUH SUHYHQWLRQ RUGHUV WKDW PD\ EH LQ HII
RU PDLQWHQDSERH WERQBDOWY /LQFROQ 7R U HPQIRH GRS RXCDGIDUO/X S
D QIG WGH. V WALIEFGR R Q W DVFRIQWX U H D SSSOUCEGRVHE. WA U RIQ@G U RMHF W V
WRX L FBIIOY SRBR@Y P H U JH)FWRWH U Q ' HZYLHZGRRBIPWVEGHH S D U \WIRID @ W H
VDIHRWXKHUH I L J&RWHRIQMG U R MH F SWO/R \BIHIYG R QHH.U K DR Y Y VIWQREF N
RWKHU XVBD@®RE RKRQPGUR MHF®O/NY H HP HWUH W RE Q TLEB/0 DF R

UH YV S\WRIBU LRDXW % U D D VAW HAQR/R X JERW R B O I G W X G\ &RQ H W GERRON
FRQVLGHH HGJWR NSQADMQH XDO HPHUJHQF\ UHVSRQVH GULOO ZKLFK
LQYLWHG WR SBH R/R.$OBQMGRHAVEEER U ROPGURMHFEMWIHQF\ UHVSRQV

' LWKL@RWKRIQD :LQG 3 U/FOMHWWULWID ZLBOHEN UHBXFOX DWW DWLR Q
W U D QV IRUPHEE B ¥ DWW MGE& A NHGRHVQ F O RY RTIHE/E F O RD U 8 HVG RWERK D W
HQHUMHQHGE WUX EDPIORWDUWMGGH , Q3 D W BHNBIRRIZRIOQWP D Q D
PRQLWRULQIPBHQWRU IWKH VXEVWDWLRQ DQG WXUELQHV 7KHUH Z
ZLWK WKH FHQWHUTV SAKRWAX QEDREHHK H ORMADOWE\WEDHHQ H U D O

S X E QVILF) F H DAURHR-L W/ H O D B (R HILDMZARIUASHD IGQ W HODLGR@HIBIN F XEJHHIGL Q G

O R F IGHREUR/F IDMHED VRIIW KWHX U BLRIZHH U V

SURWHPWDRGUHYV
SURWHFWLRQ PRPODEVEUR S OMHRPHWQYWHG WR UHGXFH DQ\ SRWHQWLDO V

Safel: SIDWWHBQ@ R PRH WY FRQWUDFWRUV DV DSSURSULDWH ZLC
ILUH GLVWULFWY DQG UHJLRQDO ILUH SUHYHQWLRQ VWDII S
SURFHGXUHY DQG WR SURYLGH WUDQVPLVOMUREHGXKQHW DRHW
FRQGXFWLQJ ILUH VXSSUHVVLRQ DFWLYLWLHY QHDU D SRZH

Safe2: $00 YHKLFOHV ZLOO EH HTXLSSHG ZLWK DSSURSULDWH ILUF
VXSSUHVVLRQ HTXLSPHQW ZLOO LQFOXGH EXW QRW OLPLW!
HIWLQJXLVKHUYV

Safe3: 6PRNLQJ DQG HTXLSPHQW SDUNLQJ ZLOO EH UHVWULFWHG V

Safed: SIDWWHUQ '"HDYGI® RIPHYW FRQWUDFWRXW KR OIJ H & HYCH R DFOO K IVJ |
PLQLPL]H WKH ULVN RI ILUH )XHQWQW RDW RQYVWWUXE W3R QWHI
WUXFN DQG LV QRW KLJKZD\ DXWKRUL]JHG ZLOO EH GRQH LQ
SUDFWLFHVY DQG IHGHUDO VWDWH DQG ORFDO ODZV
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Safe5: 3DWWHUQ 'HMHOIRSPANE®WRS D VDIHW\ SIKHQSHWLR ZLVUR ERG DV
LWHPV VXFK DV PHGLFDO HPHUJHQF\ IDFLOLWLHV DQG SURF
SURFHBGRBHVQFOHPHQW ZHDWKHU SURFHGXUHV

Safe6: $SSURSULDWH ZDUQLQJ VLJQDJH VKD QH®D H AWSWDLIFHG HRIX 173 ¢
DQZLQG HQHUJ\ IDFLOLW\ HQWUDQFHYV

Safe7: 7R WKH H[WHQW SUDFWLFDEOH WKH IDFLOLW\ VKDOO FRQQ
VXEVWDWLRQRLQUPLDHMWEHGQXPEHU RI QHZ VXEVWDWLRQV

Safe8: (OHFWULFDO FRQWUROV DQG FRDWW FE® ZILWHDPHD Y R 9 RAHIMH |
H[FHSW ZKHUH ZLQG IDUP FROOHFWRU ZLULQJ LV EURXJKW '
WUDQVPLVVLRQ RU GLVWULEXWLRQ QHWZRUN DGMDFHQW W

&RQFOXVLRQ
,PSDFWV IURP XZRXEEB UHN8RMNVGC WSIORFPRMRRIEBHRSHU FRQVWUXFWLR
SUDFWNVFAHAWNOO DV WKH SURWHFW LWVRKH P HBR XYW QR \G HHYDH BW B CD BVRKDRV
ORFDWLRQ RI WKH WUDQVPLVVLRQ OLQH IDFLOLWLHYVY ZRXOG XQGX
EHFDXVH RR®BHUWD\V

*HRJUDSKLF 5 HVRXUFHV

,PSDFW $VVHVVPHQW OHWKRGV
$VVHVVPHQW RI LPSDFWV WR JHRJUDSKLF UHVRXUFHV IURP WKH W
DQG PDLQWH Q D& RA OMKH @ WKKCH IRFOLOIRORWKH LPSDFW DVVHVVPHC
GHVFUREKIDEWBBRYH DQG LV GLVFXVVHG EHORZ VUKIHLRURRHEWZLYV L
OH[LFR *HRJUDSKLF UHVRXUFHV LGHQWLILHG LQ WKH UHJLRQ LQF(

TKHWPRLVVLRQ OLQH IDFLOLWLHY ZHUH HYDOXDWHG WR GHWHUPL!
RFFXU

X 'LPLQLVKPHQW RI VFHQLF UHVRXUFHV ZLWKLQ DQG IURP VWDMW
DGGLWLRPEDEIHPHDQHPHQWY WR WKH QDWXUDO ODQGVFDSH
X ,QWURGXFWLRQ RI QRLVH DLU SROOXWLRQ WR VWDWH RU QDW
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,PSDFWV 65 MAR.BARRUHRQD 7HH) 6WXG\ &RUULGRU

$V GLVFXVVHG LQ/KHEWIDRIH QR QDWLRQDO SDUNV &RURQYD WHQS D U N
7LH 6 WROBUZERWORVHVW QDWLRQDO SDUN LV 6DOLQDV 3XHEOR OL\
DSSUR[LPDWHO\ P& RBIRQIHIMNG RIX\G K BIRQU® MGKRHJ FORVHVW VWDWH S
6DQWD 5RVD /DNH 6W D VWY B BVWHN3 BXR QBROGIIBY @V BW O VHR BDWMN G

PRUH WRDQHV | &ARR RVEH H GWXG\ SIRDQVYBIRVWLRQ OLQH IDFLOLWLH)
PLQRU HPLVVLRQV IURP FRQVWUXFWLRQ YHKLFOHV DQGLDFWLYLWL
WKH UHJLRQ LQFOXGLQJ WKRILQBWPEBQRBW \D Q/X VKVDW HURPURR/Q VW U
ZRXOG EH KLJKO\ ORFDOL]HG DQG ZRXOG QRW LPSDFW QRLVH OHY!

$V GLVFXVVHG LQLZHFMONROBRILEFDOFUBYWRXUFHY SRIHRQEFIFRILWHG ZL
6WXG\ &4RBODGIRYH VLWHYV DUH DVVRFLDWHG ZLWK UDQFKLQJ DFWL
FXOWXUDCERXYXEH-BRZ EHFDXVH WKH ARXBE@&VEHV VILRIPGOWR HD MORFLLE
DUHDV &BORMWUFBIOILHOG VXUYH\V ZRXOG EH FRPSOHWHG SULRU WF
SRWHQWLDO LPSDFWV IURP WKH WUDQVPLVVLRQ OLQH IDFLOLWLH\
RFFXU GXWLQrEMRADOG EH PDQDJIJHG WKURXJK D 8

SURWHPWDR@UHYV
'XH WR QR DQWLFLSDWHG LPSDHDRWYUNR R HHRDBRSKE B VMOHR/XUFHYV

&RQFOXVLRQ

,PSDFWV WR JHRJUZRSBIIBFDYHRLRHEGF BV W UDQVPLVNLRQQW. G HDBWLE D
WKHUHWUW QRW H[SHFWHG WKDW WKH SURSRVHG ORFDWLRQ RI Wi
LPSDLU JHRJUDSKLF UHVRXUFHV

OLOLWDU\ $FWLYLWLHYV DQG $YLDWLRQ

,PSDFW $VVHVVPHQW OHWKRGYV
$VVHVVPHQW RI LPSDFWWLW®& PEQLWDWL WG WRARMWKH WUDQVPLVVL
RSHUDWLRQ DQG P D LQRWHR@IXIAHHG T X\G K KBOMREBRWKH LPSDFW DVVH
PHWKRGRORJ\L@KIVFWHEBERGH DQG LV GLVFXVVHG EHOR@G&RQVWUXF
PDLQWHQDQFH LPSDFWV DUH JHQHUDOO\ DYRLGDEOH LQ QDWXUH |

,PSDFWYV 65 MR EARKUIHRQD 7HH) 6 WXG\ &RUULGRU
$SSUR[LPDRLKDQW D U VU RXMAHKOOWKH YLFRQRWMNHRW WKRHZHYHU QRQH R
URXMRHMOLMMERHRURRKRD FH@W XG\ & B WWHIRY ' HZ/RXZASBJMNH DMV K )$$ WR
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UHTXHVMWMUIWKEBQVPLVVLRQ OLQH IDFLOLWLHY %DVHG RQ WKH KHL
ORFDWLRWYIRU\PDL@G DY L DWKIHR @ WHY\WRXLWAHNR Q OLQH IDFLOLW\ FRQVYV
PDLOQWHQDQFEBRURWKI'MH WK G\ ZRXVQURERIWPEOEWDU\ DFWLYLWLHV D
DYLDWLRQ

3URWHPWDR®UHV

SURWHFWLRQ PRIOBK UL R S@MIBBVWWR UHGXFH DQ\ SRWHQWLDO QHJDW!
LPSDFWV IURP FRQVWUXFWLRQ DFWLYLWLHV LQFOXGH

Mil-1 &RRUGLQDWH ZLWK PLOLWDU\ EDVHV DQG DYLDWLRQ IDFLOL
Mil-2 8VH )$$ DSSURYHG OLJKWLQJ DV UHTXLUHG

&RQFOXVLRQ

,PSDFWV WRWLODLWDHM DQG BRXBW LIRR UGNGXEIPMYDQVPLVVLRQ OL
HWHQW S WDKFFHMLHVREIGHOQRW H[SHFWHG WKDW WKH SURSRVHG ORFD\
ZRXOG XQGXO\ LPSDLU PLOLWDU\ DFWLYLWLHY DQG DYLDWLRQ UH\

SRDGV

,PSDFW $VVHVVPHQW OHWKRGYV
$VVHVVPHQW RI LPSDFWV WR URDGV |URPRW KW WXUFIMQ\RRY VRS R Q DAL
PDLQWH QD Q F&RIIRDKILLEH VB MK G \ IRFOOIRDRWKH LPSDFW DVVHVVPHQW
GHVFULERKD S@EBERYH DQG LV GLVFXVVHG EHORQZG &R\ DMUHGDNLRD
LPSDFWV DUH JHQWHDP OD Q® ZV WKRRIWMWD U\ LQ QDWXUH IRU URDGV

,PSDFWV 65 MFLERKUHR QD *HH) 6WXG\ &RUULGRU
SRWHQWLDO LPZR¥XEN JRWDWRD/GY GXULQJ FRQVWUXFWLRQ RI WUDQ
&RQVWUXFWLRQ HTXLSPHQWHXG GSIRQARVRHEI G MWGUD HILFV WR QJ URDG
3DWWHUQ 'HZ/RIOFRSEPHPOME RIQYWHJ XFWLRQ URDG FRQGLWLRQV DQG Ul
FRQVWUXFWLRBRDNHYXFWRRSURRQGLWLRQ RU EHWWHU RQFH FRQ\
WUDIILFQUWRR FRXEPB@RFDOL]HG DQG VKRUW WHUP EDVHG RQ ZKHU
FRQVWUXFWLRQ LV RFFXUULQJ WKDW G®R WRRIQIHHHING WD L R RDEW & RA
DUH DQWLFLSDWHG EDVHG RQ ORB IN@HHGH MK FRARPWW P P QWS DW R/ \U|
URDGV XPRIBY WRWXFWRAQWWRK BWHRQ FRQGLWLRQV
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3URWHPWDR®UHV
3URWHFWLRQ PRIDEVE LR Y OMPBWPWHG WR UHGXFH DQ\ SRWHQWLDO Q
FROQVWUXFWLRQ DFWLYLWLHV LQFOXGH

Road1: 3UFRQVWUXFWLRQ FRQG L WD RIDWZN IOWQE HHZAGHRIER 6 P ) GVBAFSS D
URDG XVH DJUHHPHQWLRERR Q0 7PRUGORBFEBRR NN 5RDG
ODLQWHQDQFH/ DH/S Q H WHPH\QDAU \

Road2: 8RQVWUXFWLRQ VSHHBKMIGPLWY ZLOO EH HVWDEOL

&RQFOXVLRQ
%DVHG RQ ORFDOL]JHG OR Z3DWKRHWOW HWFARPSEW@WQ WY G R UHWXU
XVHG IRU FROQVWRAFWURGWLRGUFHRQGLWLRQV ZHOO DV WKH SURW!
QRW H[SHFWHG WRPDMWREA BURSARVWGIOQVPLVVLRQ OLQH IDFLOLWL
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&2168/7%$7,21 $1' &2'21%$7,21

7KH IROORZLQJ LQGLYLGXDOV DQG PDWHULDOV KDYH FRQWULEXWE
&RPSDWEHRU WKHHHQXEVWDWIGRQYZLWFK\DUG

/ILVW Rl 3BUHSDUHUVY DQG 5HYLHZHUV

3DWWHUQ 'HYHORSPHQW
x $GD&HUQHD &ODUN ODQDJHU (QYLURQPHQWDO DQG 1DWXUDO
x &U\VWDO &RIIPDQ ODQDJHU %XVLQHVV 'HYHORSPHQW
X &DUIMMMBMHFELDO &RXQVHO
x 'DQ 1DMMDU 6SHFLDO &RXQVHO

%XUQV OF'RQQHO
x 3DXO &DBOPMBEW 3ULQFLSDO
x &KULV .QRSS 3URMHFW 0DQDJHU
x %RE 5RZH 6HQLRU $UFKHRORJLVW
x &RG\ &ODUN %LRORJLVW
x %ULDQ 3DUNHU *HRJUDSKLF ,QWHJUDWLRQ 6\WWHPV ODQDJHU
x .\OH %RDWULJKW *HRJUDSKLF  QWHJUDWLRQ 6\VWHPV 6SHFLD

THFKQLFDO BHRIRVWWEXWLQJ WR WKH (QYLURQPHQWDO 5H
X &ULWLFDO ,VVXHV $QDO\VLV IRU WEHSRIRBRMEBG $XFFKBRDURK 3
X &ULWLFDO ,VVXHV $QDO\VLV IRU WKH 3BRSRVWG :&R7ZZERE OHVD
ODUFK
X &ULWLFDO WKRY WRBABWRSRVHG 9LHQMWRRARFKF R: (B Q GQFU R MIHUFF\

X &XOWXUDO 5HVRXUFHYV 6XUYH\ RI BURSRVHG LQ/GOKRIEQQH /
&RXQW\ 1HZ OH[LFR 5HSRUW %ODQWRQ $VVRFLDWHV ,QF
X &XOWXUDO 5HVRXUFBYR®BRWHEG :LQG 7XUELQH /RFDWLRQV DW V
SURMARWUDQFH &RXQW\ 1HZ OH[LFR 5HSRUW %ODQWRQ $V\
X &XOWXUDO 5HVRXUFHV 6XUYH\ RI BURSRVHG :LQG 7XUELQH /
SURMARWUDQFHHRREPMWFR 5HSRUW %ODQWRQ $VVRFLDWHV
X &XOWXUDO 5HVRXUFHYV 6XUYH\ RI BURSRVHG :LQG 7XUELQH /
SURMARWUDQFH &RXQW\ 1HZ OH[LFR 5HSRUW %ODQWRQ $V\

Pattern Energy 6-1 Burns & McDonnell
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X &XOWXUDO 5HVRXUBRSROKUK HLQRG 7XUELQH /RFDWLRQV DW 7HF
7RUUDQFH &RXQW\ 1HZ OH[LFR 5HSRUW %ODQWRQ $VVRFLD

X &XOWXUDO 5HVRXUFHV 6XUYH\ Rl 3URSRVHG :LQG 7XUELQH /
&ORXG :LQG BRRWHFMHE RRXPMWFR 5HSRUW %ODQWRQ $VVRFL

x 5DSWRU 1HVW 6XUYH\ 3DWWHHBR UMD G: (6FH, QR 3$RIMAMAW  H

X 6LWH &KDUDFWHUL]DWLRQ 6W XG5 HIDRUWH U@ 7LQE (GBEKU XV BW R M

x 7KH (FRQRPLF DQBW) IRMFABRH RRURQD :LQG 3LRRNHE& W7 L\QV HIDZ @ H
3K

X :DWHUV Rl WKH 8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQ)
IRFDWLRQV DQG $FFHVV 5RD GV VD W VOKER G Q FKRX Q\WR'G BHRNMHI[LF
%ODQWRWRFLDWHV ,QF

X :DWHUV Rl WKH 8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQ)
/IREDWLRQV DQG $FFHVV 5RDGV DW VRKHW DQABDVERXRMR LBBG GHJ
5HSRUW %ODQWRQ $VVRFLDWHV ,QF

x :DWHUV R6 WIH58%LRORJLFDO 5HVRXUFHV $VVHVVPHQW IRU
IRFDWLRQV DQG $FFHVV 5RDGV DW MRKIHI DXQUIHQ &RHXDWL QG B OR |
5HSRUW %ODQWRQ $VVRFLDWHV ,QF

X :DWHUV Rl WKH 8 6 DQG %LRORJUF DBURSBRRMGE HMQ &V VXWE PGIHD \
/IREDWLRQV DQG $FFHVV 5RDGV DTAR WKBIQFHHF RR RO\ : LI B bI RIMF
5HSRUW %ODQWRQ $VVRFLDWHV ,QF

x :DWHUV Rl WKH 8 6 DQG %LRORJLFDO 5HVRXUFHV $VVHVVPHQ)
/IREFDWLRQW\DWQBRPFGFY DW WKH 5HG7RURDO® FHQGRXORMHEMZ OH[L
5HSRUW %ODQWRQ $VVRFLDWHV ,QF

5HFLSLHQWY RI WKH (QYLURQPHQWDO 5HSRUW
x /LQFROQ 7RUUDQFH *XDGDOXSH &RXQW\ %RDUG Rl &RXQW\ &R
Xx /ILQFROQ 7RUUDQFH *XDGDOXSH &RXQW\ 0DQDJHU
Xx /ILQFROQ 7RUUDQFH *XDGDOXSH &RXQW\ 5RDG 6 XSHULQWHQGH
X &LW\ Rl &RURQD &LW\ &RXQFLO
X ODRU&RURQD
x &RURQD &LW\ ODQDJHU
X &LW\ RI 'XUDQ &LW\ &RXQFLO
x OD\RUXUDQ
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X 'XUDQ &LW\ 0DQDJHU
x &RURQD (OHPHQWDU\ +LJK 6FKRRO

x (VWDQFLD (OHPHQWDU\ OLGGOH +LJK 6FKRRO
X 9DXJKOMHPHQWDU\ +LJK 6FKRRO

X 1HZOH[LRRYLURQWPSIMWWPHQW

X 1HZOH[LPBRVOIQH QHHU

x 1HZOH[LFRVWRAH@QHUDO

X 1HZOH[LFBRVDWNGEI I LFH
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/,7(5$785( &,7('

1DWLRQDO /DQG &R¥HU 'DWDWBYHORDHONULHYHG '"HFHPEHU
KWWSV ZZZ PUOF JRY QOFG SKS

$PHULEMRHWHULHZHPHWHULHV RI *X DS3DADXISHY BB X' @WN P E H U IUR
KWWS ZZZ DPHULFD Q PHIF HMRH UX BFGRDRQXISE H Z

$PHULFDQ &HPHEVEHPHWNURI /LQFRGBWRX-OWAG 'HFHPEHU IURP
KWWS ZZZ DPHULFD Q PHIF HFRH LLEFPR@WQYU QH Z

$PHULFDQ &HPHWEBHERPHWHULHV RI 7 RAHVDQIFHY 8RBX'®IWM P EH U IURP
KWWS ZZZ DPHULFD Q PHIF HFRH WIRHR\WK @@ F HY H Z

$PHULFDQ &HPHWEBKKHWKHV RI *XDGB&WIH RRX@ WFHPEHU IURFP
KWWSV QHZPH[LFR KRPHWRZQORFDWRU FRP IHDWXUHV FXOWXU

$PHULFDQ BMPHMWBKXUFKHV RI /LQBER®@ L&RMHBN'HFHPEHU IURP
KWWSV QHZPH[LFR KRPHWRZQORFDWRU FRP IHDWXUHV FXOWXU

$PHULFDQ &HPHWB&KXHNKHY RI 7RUGBIQFAH BRRK@ W FHPEHU IURP
KWWSWH[QAR KRPHWRZQORFDWRU FRP IHDWXUHV FXOWXUDO FOI

$QGHUVRQ 2 - -RQHV * ( DQIROBRHHRDOG BPDS RI 1HZ OH[LFR 8 6 °
6XURISHIQOH 5HSRBWWULHYHG '"HFHPEHU IURP

KWWS SYXNEYRNUSXEDLFDWLRQV RIU
%DUU (QJLQHHULQJ 3RRSDPLQDU\ *HRWHFKQLFDO (QJLQHHULQJ 5H

%DW &RQVHUYDWLR&, ,QWH D WD/ IHRFQ B ® H3WUBLBW/G '"HFHPEHU U
KWWS ZZZ EDWRARMBSRWIZD E®WFRQ RHG XIHDMR XREBHRAEURIFHGA \D

%ODQWRQ $VVRFDEBWBOWXQBFO 5HVRXUFHV 6XUYH\ RI  3URSRVHG
DW WKH $QFKR 3URMHFW /LQFROQ &RXQW\ 1HZ OH[LFR

%ODQWRQ $VVRFEDRMMRXUDPFS5HVRXUFHY 6XUYH\ RI BURSRVHG :L
DW WKH 9LHQWR /RFR :LQG 3URMHFW 7RUUDQFH &RXQW\ 1HZ OF

%ODQWRQ $VVRFERWBWXQBO 5HVRXUFHY 6XUYH\ RI 3URSRVHG
DW WKH &RZER\ OH VIR ULLD BHRMRKFMW\ 1HZ OH[LFR

%ODQWRQ $VVRFGDERXIOW XQBO 5HVRXUFHYV 6XUYH\ RI BURSRVHG
DW WKH 'XUDQ OHVD :LQG 3URMHFW 7RUUDQFH &RXQW\ 1HZ OHJ[

%ODQWRQ $VVRFHDRWOWXQPBFO 5HVRXWBARHRSBXYXHGH\LRIG 7XUELQH /RF
DW 7THFRORWH :LQG 3URMHFW 7RUUDQFH &RXQW\ 1HZ OH[LFR

%ODQWRQ $VVRFLRWBWXWQWHFO 5HVRXUFHV 6XUYH\ RI BURSRVHG
DQG $FFHVV 5RDGYVY DW WKH 5HG &ORXIHZLOQK[BRRMHFW 7RUUDQI
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%ODQWRQ $VVRFLDI/WMUMWRI WKH8 6 DQG %LRORJLFDO 5HVRXUF
3URSRVHG :LQG 7XUELQH /RFDWLRQV DQG $F/MRIFR G RDERXQW\WK!
1HZ OH[LFR

%ODQWRQ $VVRFLDDWHWRIQWKH 8B DQG %LRORJLFDO 5HVRXUFHYV
SURSRVHG :LQG 7XUELQH /RFDWLRQV DQG $FFHVV 5RDGV DW WKI
&RXQW\ 1HZ OH[LFR

%ODQWRQ $VVRFLDOWWMUWRI WKH 8 6 DQG SWMMVRO/R/AHQ@W BRWYW R XUF
SBURSRVHG :LQG 7XUELQH /RFDWLRQV DQG $FFHVV 5RDGV DW WKI
&RXQW\ 1HZ OH[LFR

%ODQWRQ $VVRFLDWWHWUMRI WKHs8 6 DQG %LRORJLFDO 5HVRXUF
3URSRVHG :LQG 7XW PIQIXH $/RAFDWWL RRDGYV DW WKR THP QPR \&R X Q@G
1HZ OH[LFR

%ODQWRQ $VVRFLDI/WMUMWRI WKHI8 6 DQG %LRORJLFDO 5HVRXUF
3URSRVHG :LQG 7XUELQH /RFDWLRQV DQG $FFHAMWERPDEW DW WKI
&RXQW\ 1HZ OH[LFR

%YURDGKHDG B6XEVXUIDFH JHRORJ\ DQG RLO DQG JDV SRWHQWLDO
OH[LFR S O6RFRUUR 1HZ OH[LFR %XUHDX Rl *HRORJ\ DQG 0OLQ

%XUHDX RI /DQG ODQPRHRBBQWQG 2I1ILFHWIABIWMG 1RYHPEHU IUR
KWWSV JORUHFRUGV EOP JRY

'LILWDO $YLDWLRQ5/0& SHWULHYBRPWWS YIUPDS FRP WRV KWPO

H®%LUG H%LUG $Q 2QOLQH 'DWDEDVH RI %LU%WKDWVWH®ORERXELRIQ DQG
2UQLWKRORJ\ 5HWULHYHG -XO\ I[URP KWWS HELUG RUJ FRQ'

(QYLURQPHQWDO 3URWHFWLIRRUFHIHEREIWULHYHG 1RYHPEHU IURP
KWWSV ZZZ HSHDVHDY FKEMFRUHJLRQV

JHGHUDO (PHUJHQF\ ODQ@3HPHQWORIRI® P\DS 6H U YAH\W WBLHHQ\M B U

'HFHPEHU IURP KWWSV PVF IHPD JRY SRUWDO VHDUEK
+RPHU & * 'HZLW] -$ <DQJ / -LQ 6 'DQLHOVRQ 3 ;LDQ *
'LEFNKDP -' DQG OHJRZQ IDWURQBO&RYHU &RWBEOBWLRQ RI WKH

1IDWLRQDO /DQG &RYHU 'DWDEDVH |RYHS K HVARQMLHUPDR GERMAD 8
ODQG FRYEUH LQIBKNRWRLRIP P HMULLFI (RQGQHH PRWH QHRQVLEOJ

JLQFROQ &RXQMQFROQ &RXQW\ &RPSUHKHQVLYH 30DQ

ILQFROQ &RXQMQFROQ 6RLO DQG :DWHU &RQVHUYDWLRQ 'LVWULFW
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IXFDV 6 * 7KH &KLQOBHYURMEBDWLIJUBRKRKKDRGRORJI\ Rl 8SSHU 7ULD
1IRQPDBWQBWD HQWHKHK) 8SQLWHG SWDWKVHXP RI 1IRUWKHUQ $UL]R
%XOOHWLQ

OLGHJLRQ &RXQFLO RI *RYRPGRHEWYVLYH /DQG 8VH 30DQ IRU 7
1HZ OH[LFR

OLOLWDU\ %DVHA/ OH[LFR OLOLWDU\ %BWHY HDBEFSP
KWWSV PLOLWDBMEDWRIV FRP QHZ

IDWLRQDO 3DUN 6HUYLFH 3K\VBRWWDLSKNHG3 UR YIIURPPH V
KWWSV 72z7z7Z QSV JRY VXEMHFWVYRMRFRM BWWRLRIJUDSKLF

1HZ OH[LFR &UXFLDO +DELWO W +$VVHV\KRIKFWDCRRDELWDW 'DWD 1H.
+DELWDW ,QIRUPDWLRQ ([W UWBDHAWHG YUIRP' HBIRREHDW 'DW D
KWWS QPFKGERZQORDBGGWIVPO

1HZ OH[LFR &XOWXUDO 5HVRXUFH ,® I RUPDVWVRIQL 6NWWNCHPRYHPEHU
KWWSV QPFULV GFD VWDWH QP XV

1HZ OH[LFR '"HSDUWPHQW RI *DPH IRUEDWMKRQ 6\VWHIPRRMDIHZ OH[LFR
0 &RXQW\ )HGHUDO 6WDWH 6SHFLHV 6WDWXV IRVMHWQERDIG WHU
JHEUXDU\ I[URP KWRVRUJZB R & KWRWE RUIJZUEHISSRRUQNYV DV S["UW\SH

1HZ OH[LFR 'HSDUWPBQWVKI *DPHRW® ,QIRUPDWLRQ 6\WWHP RI 1HZ
0 5HSRUW &RXQW\ 7(6 7DEHZH OIR[W BR RV 6 BN VRU L&HRYQHGH UXQ0 \
IURPWWS ZZZ ZLOGOLIH VWDW H \Q8FH RAHFFRICPDHAULYRFDQV W@ H D O/G Q Hi
DQGHIHAUMEHFLHV

1HZ OH[LFR '"HSDUWPHQW RI| *DRPHHDWG QMK DQG (QGDQJHUHG 6SHFL
%LHQQLD@HHYHHZFR 'HSDUWPHQW RI *DPH DQG )LVK &RQVHU
%LHQQLDO 5HYLHZ D QsGH WHIRRFAPREHIDWLRQIURP
KWWS ZZZ ZLOGOLIH VWDWH QP XV GREGQQR B 8 FAGMY VELUHY@®MWLLDROD
UHYLHZWLHQEHYDLMHBEFXWLYHB6XPPDU\BDQGB)XOOB7H[W SGI

1HZ OH[LFR (QYLURQPHQWDO 'HSDUWP QW 0RQQ W RHUEZHROUS IHY\HB X U
'"HFHPEHU KWYR¥V ZZZ HOWXOQOP URRQDLMMRHWZR UN

30D\D /DNHV -RBQW 9HQWDSWHR| 3UREDERRVHYB\OW 15HZWOH[HFR G
'"HFHPEHU DQG 6HSWHPEHU KWWS$Y DS OKEDEEISY B WRIHQY PDSVDQ
GDWD PIBSREBBODV

3OD\/DNHV -RLQW-9HQWXDBYV RI SUREDB®RMVBOCBYIH\G 'HFHPEHU IL
KWWSV SE®NMEISWDW R HDEDMNSD/ RPIB S R E BBDH/

6LWHV 6RXWKZHVMQHROQ &RXQW\ &RPSUHKHQVLYH 30DQ

6RXWKHUQ *UHDW 30DLQV &UXFLDO5SHMWELVAD W Gb VHVHH/R/EPHHWQ W 7 RURFOP
KWWSYVY NDUV NX HGRKKIHWGDWD PDSV V
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7KH 'ULOOLQXDGDOXSH /LQFROQ DQG 7RUUDBGMHI ERXIQEV LHNVH PLEH
IURRPNWSYV WKHGULORH[QBFR FRP XVD QHZ

7KH 1DWLRQDO $XGXERRROURVLGIW \%LUGHWUDNYHB$SHFHPEHU [UF
KWWS ZZZ DXGXERBLB@GHDRSRUWDQW

7KH %RDUG RI &RXQW\ &RPPLVVLRQHURURID QFBIUDORIEPWE ROARLQ I 2U

7\WVHOLQJ - & 7XK (FRQRPLF DQG )LVFDO ,PSDFW Rl WKH &RURQTE
OH[LFR
86 &HQVXV %XUKDRN )BAHWMMWLHYHG 'HFHPEHU IURP

KWWSV ZZZ FHQVXV JRY TXLFNIDFWV IDFW WDEOH 86 367

8 6 'HSDUWRMQMXRWXUGHRLO 6 XUYH\ 66IRI*2DBWMDEDVH IRU 1HZ OH[LF
SHWULHYHG 'HFHPEHU I[IURP KWWS DSSV FHL SVX HGX VRLOW

8 6 )LVK DQG :LOGBOYLIEH 6HUYLEHLVLRQ RI OLJUDWRYWLUGVYRIODQDJH
&RQVHUYDWURQ &RQYRLHYHG 'HFHPEHU I[URP
KWWSV ZzzZ 1ZV JRY PLJUDWRU\ELUGYV SGI JUDQWYV %LUGVRI&RQ

8 6 )LVK DQG :LOGBOYLIEH 6HDYQONHURQPHQWDO &RQVHUYDWLRQ 2QOI
SURILOHWULHYHG '"HFHRBWUSY FIURPZV JRY VRXWKHDVW FRQVHU

WRROV HQYER® QP BRDWMIRHY H P

86 )LVK DQG :LOBOLIH 6HEYQFRWRIRQ 30DQQLQJ DQG &RQVXOWD
,3D&5HWULHYHG 'HFHRBMUSY HFRK 1ZV JRY LSDF

86 )LVK DQG :LOBOLIH 6HBYLPWLRQDO :HWODQ GVW DR YHGERU \
SHWULHFHBEHU KWWKV ZZZ IZV JRY ZHWODQGV GDWD PDSS|

86 )LVK DQG :LOBOLIH 6HBWBISHFLHY E\ &RXQW\ 5HSRUW (QYLURQI
&RQVHUYDWLRQ 2QOL§HWHIHHHIPFE H UKLPR P
KWWSV HFRV 1ZV JRY EWFX UUMSERN § W\S HFL\H V

8 6*HRORJLF 88WYH\ 1DWLRQDOSKGWRMDWHVBHWJILHYHG '"HFHPEHU
I[URRPWWSY QKG XVJV JRY WRROV KWPO

8 6*HRORJLF B8BWYH\ *DS $QDO\VLV 3URJUDP *$3 3URWHFWHG $UF
'DWDEPHWULHYHG '"HFHPKEWMW SV TURFDQDO\VLV XVIV JRY SDGXV

8 6*HRORJLF BBWYH\ 7KH 1DWLRG@BI@W ODIBYHG IUREW K
KWWSVY QDWLRQDOPDS JRY

(67 ,QF D &ULWNVKHY $QDO\VLYV 3URSRVHG $QFKR :LQG 3URMHFW
(67 ,QF ODUEK&ULWLFDO ,VVXHV $QDO\VLV 3URSRVHG &RZER\ OH\
(67 ,QF ODUFK&ULWLFDO ,VVXHV $QDO\VLV 3URSRVHG 9LHQWR /R

(67 ,QF $XJIXWBWDSWRBXIHWWN 3DWWHUQ :LQG (QHUJ\ 3URMHFW
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(67 ,QF S$XIXWWLWH &KDUDFWHUL]DWLRQ 6WXG\ 3DWWHUQ :LQG (
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Bernal-Travessilla fine sandy loams

- Cardenas-Palma loamy fine sands

- Chilton-La Fonda complex, 1 to 9 percent slopes
- Chupadera loamy fine sand, 5 to 15 percent slopes
- Clovis fine sandy loam, 0 to 3 percent slopes
- Clovis loam, 0 to 5 percent slopes

Clovis-Pastura association
Darvey-Asparas association, gently sloping
- Darvey-Pastura association, gently sloping
Deama
- Dean loam, 1 to 9 percent slopes
- Gabaldon silt loam, 0 to 2 percent slopes
- Harvey loam, 1 to 9 percent slopes
- Harvey-Darvey
- Harvey-Dean loams, 1 to 9 percent slopes
Hightower-Oro Grande complex, moderately steep
- Hogadero-Pena association, moderately undulating
- lldefonso fine sandy loam, 0 to 5 percent slopes
- Karde loam, saline
- Karde-Willard loams, saline
Kim-Otero-Pastura complex
- Kim-Pastura-Tapia loams

- La Fonda

- Laporte-Rock outcrop complex
- Manzano
Mokiak-Stroupe-Rock outcrop association, very steep
- Otero and Palma soils
- Palma fine sandy loam, 0 to 5 percent slopes
- Pastura loam
- Pastura-Clovis association, 0 to 8 percent slopes
- Pastura-Harvey association
- Pastura-Partri association, gently sloping

Clovis-Harvey association, loam surface, gently sloping

Guadalupe
County

- Pastura-Silver-Gabaldon complex
Pena-Hogadero association, hilly
- Penistaja
- Penistaja-Dean
Penistaja-Travessilla association, gently sloping
- Pinata-Stroupe stony loams
- Pinon channery loam, 3 to 20 percent slopes
Plack-Dioxice
- Plack-Penistaja association, gently sloping
- Playas
- Prewitt and Manzano soils
Rance-Gypsum land complex
- Rance-Tanbark silt loams, 2 to 9 percent slopes
- Reventon-Sampson association, gently sloping
- Rock land/outcrop
Sampson loam, 0 to 5 percent slopes
- Scholle loam, 1 to 5 percent slopes
- Sharps silt loam, 2 to 5 percent slopes
- Sharps-Rock outcrop association
Steep rock land; stony steep land
- Stroupe-Witt association, moderately steep
- Tanbark-Tortugas association, very steep
- Tapia loam, 0 to 5 percent slopes
- Tapia-Dean loams, 0 to 5 percent slopes
- Tortugas-Asparas-Rock outcrop association
- Tortugas-Rock outcrop association
- Travessilla-Rock outcrop association
Water
- Wilcoxson loam, thick surface, 1 to 6 percent slopes
- Willard loam, strongly saline
- Winona-Gabaldon complex, 0 to 15 percent slopes
- Winona-Rock outcrop complex
[ witt loam, 1 to 6 percent slopes
- Witt-Penistaja association, gently sloping
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Exhibit 3
Soils Summary
Pattern Development
Corona Wind Energy Project
Guadalupe, Lincoln,
& Torrance Counties, NM

Source: Esri, SSURGO Soils Databases, Pattern Development, and Burns & McDonnell Engineering Company, Inc.

Issued: 3/1/2018
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Exhibit 4
Oil & Gas Well Summary
Pattern Development
Corona Wind Energy Project
Guadalupe, Lincoln,
& Torrance Counties, NM

Source: Esri, Oil Conservation Division (OCD), Ventyx/Energy Velocity, Pattern Development, and Burns &

McDonnell Engineering Company, Inc. Issued: 3/1/2018



ight 3/1/2018

5_MineralResources.mxd kdboatri

patial\DataFiles\ArcDocs\Report\101335_Corona_Fig0

Guadalupe

Path: Z:\Clients\ENS\PatternSCHId\101335_CoronaWindENR\Studies\Geos

e Transmission Line

Producers, Past Producers,
and Plants

© Occurrence
@ Prospect

® Unknown

Exhibit 5
Mineral Resources Map
Pattern Development
Corona Wind Energy Project
Guadalupe, Lincoln,
& Torrance Counties, NM
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- alluvium and residuum weathered from limestone

alluvium and residuum weathered from gypsum

- alluvium and residuum weathered from igneous rock
alluvium and residuum weathered from sandstone

- alluvium and residuum weathered from sandstone and shale

- alluvium and residuum weathered from sandstone and/or
alluvium and residuum weathered from andesite

- alluvium and residuum weathered from shale and siltstone
alluvium derived from igneous and sedimentary rock
Linco | n - alluvium derived from igneous, metamorphic, and sedimentary

rock
n
C ou t y - alluvium derived from limestone

alluvium derived from metamorphic and sedimentary rock
- alluvium derived from sandstone
- alluvium derived from sedimentary rock
- colluvium derived from sandstone

eolian and slope alluvium derived from redbed sandstone and
shale

eolian deposits and alluvium derived from gypsum
- eolian deposits derived from metamorphic and sedimentary rock

eolian deposits derived from metamorphic and sedimentary rock
over alluvium derived from limestone

eolian deposits derived from sedimentary rock over alluvium
derived from igneous, metamorphic and sedimentary rock

- eolian material and slope alluvium derived from limestone,
sandstone, and shale

- eolian material, slope alluvium and residuum derived from
L limestone

k - eolian materials and slope alluvium derived from limestone,
sandstone, and shale
Y

- lacustrine deposits derived from igneous and metamorphic rock
lacustrine deposits derived from sedimentary rock
mixed alluvium derived from igneous and sedimentary rock
mixed alluvium derived from sandstone and shale

- residuum weathered from sandstone
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Pattern Development
Corona Wind Energy Project
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Source: Esri, SSURGO Soils Databases, Pattern Development, and Burns & McDonnell Engineering Company, Inc. Issued: 3/1/2018
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