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Dominion Energy Virginia’s 2022 RPS Development Plan Exhibit 2

I. Introduction

With this RPS Development Plan, the Company also submits its petition for approval:

(i)

(ii)

(iii)

(iv)

n. Background

The VCEA—Senate Bill No. 851 and House Bill No. 1526 from the 2020 Regular 
Session of the Virginia General Assembly—became law in the Commonwealth effective July 1, 
2020. Relevant to this proceeding, the VCEA (i) requires the development of renewable energy 
generation resources; (ii) requires the development of energy storage resources; (iii) requires the 

The Virginia Clean Economy Act (the “VCEA”) requires the development of significant 
renewable energy generation and energy storage resources by Virginia Electric and Power 
Company (“Dominion Energy Virginia” or the “Company”) and Appalachian Power Company 
(“APCo”). The development of new renewable energy generation is needed to comply with the 
mandatory renewable energy portfolio standard program (the “RPS Program”) also established 
through the VCEA, while die development of energy storage resources is needed to ensure 
system reliability and enhance system performance. The VCEA requires the submission of an 
annual plan to the State Corporation Commission (“Commission”) outlining each utility’s plans 
for development.

P
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Dominion Energy Virginia now submits its annual development plan for new solar, 
onshore wind, and energy storage resources in connection with the RPS Program (the “RPS 
Development Plan” or “Development Plan”). This Development Plan reports on the Company’s 
progress toward meeting the renewable energy generation and energy storage development 
targets established by the VCEA, and sets forth the Company’s plan to meet these targets. This 
Development Plan also provides information on the RPS Program, as the RPS Program is the 
primary driver of the need for significant new renewable energy generation. The Company 
intends to submit its RPS Development Plan annually in the same format of this 2022 RPS 
Development Plan—^reporting on its progress towards, and plans for, solar, onshore wind, and 
energy storage project development.

to construct and operate 8 utility-scale projects totaling approximately 474 
megawatts (“MW”) of solar and 15.7 MW of energy storage (the “CE-3 
Projects”);
to recover through the Rider CE rate adjustment clause the costs of (a) the CE-3 
Projects and related interconnection facilities and (b) two distributed solar 
projects, representing four distributed solar facilities, totaling approximately 6 
MW and related interconnection facilities (the “CE-3 Distributed Solar Projects”); 
to update Rider CE for the recovery of costs associated with the CE-1 Solar 
Projects, the CE-2 Projects, the CE-2 Distributed Solar Projects and related 
interconnection facilities as approved by the Commission in Case Nos. PUR- 
2020-00134 and PUR-2021-00146; and 
to enter into 13 power purchase agreements (“PPAs”) for solar and energy storage 
resources totaling approximately 270 MW of solar and 49 MW of energy storage 
(the “CE-3 PPAs”).
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submission of an annual plan to meet the development targets; and (iv) institutes a mandatory 
RPS Program.

Under Va. Code § 56-585.5 D 4, the Company must submit an annual plan outlining how 
it plans to meet the renewable energy generation and energy storage development targets 
established by the VCEA. This annual filing must contain any request for approval to construct 
or purchase solar and onshore wind generation under Va. Code § 56-580 D, as well as any 
associated requests related to cost recovery of such facilities trader Va. Code § 56-585.1 A 6. 
The Commission must determine whether such annual filings are reasonable and prudent, giving 
due consideration to certain factors:

Finally, Va. Code § 56-585.5 C establishes the RPS Program under which the Company 
must meet annual requirements for the sale of renewable energy based on a percentage of non
nuclear electric energy sold to retail customers in the Company’s service territory. Va. Code 
§ 56-585.5 C sets forth the annual RPS Program requirements, as well as the standards for 
meeting these requirements. Starting with compliance year 2021, the Company must retire 
renewable energy certificates (“RFCs”) equal to a certain percentage of its “total electric energy” 
sold in the prior calendar year. As defined for the RPS Program, “total electric energy” means 
the total non-nuclear electric energy sold to retail customers in the Company’s service territory in 
the previous calendar year, excluding energy sold to (i) certified ARBs as defined in Va. Code 
§ 56-585.5 A, § 56-585.5 G, and the Commission’s Regulations Governing Accelerated

p

us

Under Va. Code § 56-585.5 E, the Company must petition the Commission for the 
necessary approvals to construct or acquire 2,700 MW of energy storage capacity by 2035, with 
the goal of installing at least 10% behind the meter. The Commission adopted its Regulations 
Governing the Deployment of Energy Storage effective January 1, 2021, 20 VAC 5-335-10 et 
seq. (the “Storage Rules”), that, among other things, set interim targets for the development of 
energy storage. The Company must petition for approval of 250 MW of the 2,700 MW by 2025, 
with at least 35% of energy storage facilities placed into service purchased from a third party or 
owned by a third party with capacity sold to the Company through PPAs.

(i) the RPS and carbon dioxide reduction requirements in this 
section, (ii) the promotion of new renewable generation and energy 
storage resources within the Commonwealth, and associated 
economic development, and (iii) fuel savings projected to be 
achieved by the plan.

Under Va. Code § 56-585.5 D 2, the Company must petition the Commission for the 
necessary approvals to construct or purchase 16,100 MW of solar or onshore wind generation 
located in the Commonwealth by 2035. The 16,100 MW must include 1,100 MW of distributed 
solar (z.e., projects less than 3 MW) and 200 MW of solar placed on previously developed 
project sites. The Company must petition for approval of at least 3,000 MW of the 16,100 MW 
by 2024, with 35% of that capacity purchased from third party-owned facilities through PPAs. 
These targets are offset by the capacity of solar or onshore wind generation resources under 
contract with accelerated renewable energy buyers (“ARBs”), as outlined in Va. Code § 56- 
585.5 G.



III. Development of Solar and Onshore Wind Generation
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Figure 1 reflects the Company’s progress toward meeting the solar and onshore wind 
development targets outlined in the VCEA to date. This figure includes facilities that are in 
operation, under construction, or proposed for approval, including the relevant CE-3 Projects, 
CE-3 Distributed Solar Projects, and CE-3 PPAs. In Figure 1 and throughout the RPS 
Development Plan, the Company treats the term “capacity” in Va. Code § 56-585.5 as nameplate 
capacity.

Dominion Energy Virginia submitted its 2020 RPS Development Plan in Case No. PUR- 
2020-00134 on October 30,2020. The Commission approved the 2020 RPS Development Plan 
as reasonable and prudent on April 30, 2021 (the “2020 Final Order”). The Company submitted 
its 2021 RPS Development Plan on September 15, 2021. The Commission approved the 2021 
RPS Development Plan as reasonable and prudent on March 15, 2022 (the “2021 Final Order”). 
In the 2020 and 2021 Final Orders, the Commission also set forth additional requirements for 
future Development Plans. Attachment 1 to this 2022 RPS Development Plan provides an index 
that identifies where the Company has addressed all requirements for Development Plans as set 
forth by the Commission in its prior orders. Attachment 2 provides a detailed chart showing how 
the Company has complied with the provisions of Va. Code § 56-585.5 to date.

The RPS Program establishes a deficiency payment if the Company does not meet its 
annual requirement—$75 per megawatt-hour in 2021 related to the 1% Carve Out and $45 per 
megawatt-hour in 2021 for the remainder, with these values increasing by one percent annually 
after 2021. Conversely, the RPS Program allows RECs achieved or acquired in excess of the 
Company’s annual requirement to be “banked” for up to five calendar years after the REC was 
created.

Of the required percentage in each compliance year, 1% of the RECs must be from 
certain distributed energy resources (“DERs”) located in the Commonwealth with a nameplate 
capacity of 1 MW or less (the “1% Carve Out”). If available, no less than 25% of that 1% shall 
come from RECs produced by “low-income qualifying projects” as defined in Va. Code § 56- 
585.5 A. In years 2021 to 2024, the RECs for RPS Program compliance must originate from 
renewable energy facilities located within the PJM Interconnection, LLC (“PJM”) region that 
meet the definition of “renewable energy” in Va. Code § 56-576, with certain exceptions. 
Beginning in 2025, the RECs for RPS Program compliance must meet the qualifications for 
“RPS eligible sources” set forth in Va. Code § 56-585.5 C. In addition, beginning in 2025, 75% 
of the RECs used by the Company for RPS Program compliance shall come from resources 
located in the Commonwealth, as set forth in Va. Code § 56-585.5 C.

Renewable Energy Buyers, 20 VAC 5-319-10 etseq:, and (ii) customers with apeak demand 
greater than 100 MW that elected to purchase electricity from a competitive service provider 
prior to April 1,2019.
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Figure 1: Solar and Onshore Wind Construction and Purchases as of August 31,2022

Figure 2: Solar and Onshore Wind Development Plan through 20241 (in MW)

2021 2022 2023 2024 Total

6.6 4.0
3.6

. 3.0
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Figure 2 reflects the Company’s near-term development plan for both utility-scale and 
distributed solar and onshore wind generation facilities, from 2021 through 2024. This near-term 
plan presents reasonable estimates of generation capacity targets, which reflect the best available 
information at this time. Actual development activities will depend upon a number of factors, 
such as obtaining the necessary approvals and permits for future Company-owned facilities and 
reaching agreed-upon terms with third parties for future PPAs. The Company will continue to 
refine its plan, and will update Figure 2 in future annual Development Plan filings.

Of the totals in Figure 1, 55.6 MW qualify as distributed solar under the VCEA (i.e., 3 MW or 
less), 9.6 MW of Company-owned distributed solar and 46.0 MW of distributed solar PPAs. 
Attachment 3 provides the information required by the Commission on ring-fenced facilities. 
Attachment 4 provides the information required by the Commission on the performance of the 
Company’s solar fleet. Since July 2020, inclusive of this case, the Company has petitioned for 
the necessary approvals to construct or purchase approximately 2,258 MW of solar or onshore 
wind, 61% Company-owned and 39% PPAs. Of this total, approximately 59 MW qualify as 
distributed solar under the VCEA, 16% Company-owned and 84% PPAs.

©

253.0
65.6
99.4
88.0

746.5
375.0
____0
371.5

Nameplate Capacity 
_________ 1,623.0 MW 
____________20.0_MW 
___________973.0_MW 

2,616.0 MW

246.4
62.0
99.4
85.0

0.0
4.0

750.5 
375.0
____0
375.5

Prior
Years

386.4
296.4 

70.0
20.0 

___ 6.4
___ 6.4
_____ 0

392.8
302.8
70.0
20.0

378.0
100.0
178.0
100.0

____0
____0
____0
378.0
100.0
178.0
100.0

2.665.8
1.264.4

474.4
927.0 
59.0
16.0
43.0

2.724.8
1.280.4

474.4
970.0

________________ Utility-Scale 
______Company-Owned System
Company-Owned Ring-Fenced2 

________________________ PPA 
____________Distributed Solar
_____ Company-Owned System 
________________________ PPA 
_______________________ Total 
_____ Company-Owned System
Company-Owned Ring-Fenced2

PPA

908.5
431.0
127.0
350.5

42.0
6.0

36.0
950.5
437.0
127.0

____________________________________________________________ 386.5
1 The values shown by year reflect the generation facilities that achieved or that are expected to achieve commercial operation in 
that year. Values in the “Prior Years” and 2021 column reflect actual facilities placed in operation; values in 2022, 2023, and 
2024 reflect projected commercial operation dates.
2 Represents ring-fenced resources that are not under contract with an accelerated renewable energy buyer under Va. Code § 56- 
585.5 G.

______ Company-Owned System
Company-Owned Ring-Fenced* 1

_______________________ PPAs
_______________________ Total
1 Represents ring-fenced resources that are not under contract with a potentially- 
eligible accelerated renewable energy buyer under Va. Code § 56-585.5 G.



Figure 3: Utility-Scale Solar and Onshore Wind Development Plan through 20351 (in MW)

Figure 4: Distributed Solar Development Plan through 20351 (in MW)
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In furtherance of these plans, the Company will issue annual requests for proposals 
(“RFPs”) for development proposals and third-party PPAs for new solar and onshore wind 
projects, as required by the Va. Code § 56-585.5 D 3. Affiliates are eligible to submit bids to the 
RFPs, with any resulting PPA arrangement being subject to Commission approval under the 
Affiliates Act, Va. Code § 56-76 et seq. However, no Company affiliates have submitted 
responses to the Company’s solar, onshore wind, and energy storage RFPs to date.

Figure 3 reflects the Company’s long-term development plan for utility-scale solar and 
onshore wind generation facilities through 2035. Figure 4 reflects the Company’s long-term 
development plan for distributed solar generation facilities through 2035. As with the 
Company’s near-term plan, this plan presents reasonable estimates of generation capacity targets, 
which reflect the best available information at this time. The Company will continue to refine its 
plan, and will update Figures 3 and 4 in future annual Development Plan filings.

Based on information known as of June 30,2022, certified ARBs have approximately 
1,301 MW of solar or onshore wind generation resources under contract. As outlined in Va. 
Code § 56-585.5 G, this capacity will offset the 16,100 MW target for the development of solar 
and onshore wind, resulting in a revised development target of approximately 14,799 MW. The 
Company will update these offsets annually based on information provided by ARBs during the 
annual ARB certification processes. Attachment 5 provides the information required by the 
Commission related to ARBs.

P
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The Company issued an RFP for new utility-scale solar, onshore wind, and energy 
storage resources on April 29,2021 (the “2021 Solar-Wind-Storage RFP”). Bids were due 
August 2, 2021, for development proposals and were due March 1, 2022, for PPA proposals. 
The 2021 Solar-Wind-Storage RFP included a request for solar facilities placed on previously 
developed project sites, consistent with the VCEA. Many of the CE-3 Projects and CE-3 PPAs 
were chosen from the 2021 Solar-Wind-Storage RFP. A report on the results of the 2021 Solar-

2028

110.0

66.0

31.0

2030

100.0

66.0

31.0

2031

75.0

66.0

31.0

2034

65.0

66.0

31.0

2035

65.0

66.0

31.0

2033

65.0

66.0

31.0

2029

103.0

66.0

31.0

2025

698.8

349.0

349.8

Total

13,698.6

8.968.8

4.729.8

Total

1,100.0

715.0

385.0

2030

990.0

655..0

335.0

%

100%

65%

35%

2029

983.0

655.0

328.0

2031

990.0

655.0

335.0

2032

990.0 

655.0

335.0

2033

990.0

655.0

335.0

2034

990.0

650.0

340.0

%

100%

65%

35%

Total
Company- 

Owned

PPA
i

2027

110.0

60.0

31.0

Prior 
Years

2.665.8

1.738.8

927.0

2027

1,211.0

836.0

375~0

The values shown by year reflect the generation facilities expected to achieve commercial operation in that year.
2 Company-owned includes both system resources and ring-fenced resources that are not under contract with an accelerated renewable energy 
buyer under Va. Code § 56-585.5 G.

2026

110.0

60.0

33.0

2035

1,005.0

650.0

355.0

2032

70.0

66.0

31,0
The values shown by year reflect the generation facilities expected to achieve commercial operation in that year.

2026

1,180.0

815.0

365.0

2028

1,005.0

655.0

350.0

2025

102.0

51.0

30.0

Prior
Years

59.0

16.0

43.0

Total
Company- 

Owned2 
PPA

i
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Wind-Storage RFP is attached to the petition as Filing Schedule 46A, including an evaluation of 
non-price criteria using both a 1-2-3 and a 1-3-9 scoring system.

In developing the 2021 and 2022 RFPs, the Company reviewed the requirements 
identified in Va. Code § 56-585.5 D 3 to ensure all of the requirements were incorporated in the 
solicitation. The Company also considered input from Staff and other interested parties and has 
continued to refine and update the RFP process over time to ensure the inclusion of the most 
economical and least environmentally invasive projects. For example, as discussed above, 
beginning in 2022, the Company decided to permit submission of development proposals on a 
continuous basis throughout the year to provide greater flexibility for the development 
community. As another example, the Company is evaluating non-price criteria using a 1-2-3 
scoring system in addition to a 1-3-9 scoring system based on feedback from Commission Staff. 
While the Company intends to select projects from these RFPs, the Company may also self
develop solar, onshore wind, and energy storage projects.

In 2022, the Company undertook revisions to its RFP process to better align requirements 
and timelines for review. Specifically, rather than splitting RFPs by the size of resources (z. e., 
one RFP for utility-scale resources and one RFP for distributed solar), the Company split its 
RFPs by the ownership arrangement, issuing one RFP for development proposals and one RFP 
for PPA proposals. Both RFPs solicit both utility-scale and distributed solar resources under the 
relevant ownership arrangement. The Company also decided to accept development proposals 
on a continuous basis throughout the year rather than setting a specific annual deadline. 
Regardless of when a development proposal is submitted, the Company will evaluate each 
proposal consistently using the same standards. These refinements to the RFP process are 
intended to provide greater flexibility and transparency for the development community and 
maximize the Company’s ability to procure the best clean energy resources for its customers.

The Company also issued an RFP for distributed solar resources on April 29,2021 (the 
“2021 Distributed Solar RFP”). The 2021 Distributed Solar RFP included a request for solar 
facilities placed on previously developed project sites, consistent with the VCEA. Bids were due 
August 2, 2021 for development proposals and were due March 1, 2022 for PPA proposals. The 
CE-3 Distributed Solar Projects and many of the CE-3 PPAs were chosen from the 2021 
Distributed Solar RFP. A report on the results of the 2021 Distributed Solar RFP is attached to 
the petition as Filing Schedule 46A, including an evaluation of non-price criteria using both a 1- 
2-3 and a 1-3-9 scoring system.

On April 29, 2022, the Company issued its RFP for development proposals for new solar, 
onshore wind, and energy storage resources, including utility-scale and distributed solar 
resources (the “2022 Development Bid RFP”). Bidders may submit proposals that meet the 
stated scope and requirements of the RFP on a continuous basis throughout the year. On 
September 1, 2022, the Company issued its RFP for PPA proposals for new solar, onshore wind, 
and energy storage resources, including utility-scale and distributed solar resources (the “2022 
PPA Bid RFP”). Bids are due on February 1, 2023. The Company will evaluate all bids 
received from these RFPs, and will present additional projects for approval in future filings as 
appropriate.

©



IV. Development of Energy Storage

Figure 5: Energy Storage Construction and Purchases

1
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The Company also supports the development of the energy storage industry generally 
through participation in various stakeholder processes. For example, the Company actively 
participated in the Virginia Energy Storage Task Force established by House Bill 1183 from the 
2020 Regular Session of the Virginia General Assembly. The goal of the task force was to 
evaluate and analyze the regulatory, market, and local barriers to the deployment of distribution

in February 2020, the Commission approved the Company’s application to deploy three 
battery energy storage systems (“BESS”) totaling approximately 16 MW as part of the pilot 
program established by the Grid Transformation and Security Act of 2018 (the “GTSA”). 
BESS-1 and BESS-3 went into service earher this year; the Company continues to work with its 
contractors on BESS-2 and currently anticipates placing it into operation in the third or fourth 
quarter of 2022. The Company continues to evaluate opportunities to test additional storage 
applications and technologies with the remaining 14 MW of the GTS A pilot program. For 
example, the Company is evaluating a potential project to study storage paired with direct 
current fast charging infrastructure for electric vehicles and another potential project aimed at 
understanding the ability of storage to provide backup power and resiliency for customers. The 
Company is also evaluating the use of non-lithium-ion and long duration storage technologies 
that could provide capacity and rehability benefits to the power grid. These pilot projects 
enabled by the GTS A have provided and will continue to provide valuable information for use in 
the larger deployment of energy storage envisioned by the VCEA.

Until recently, energy storage resources have not been broadly deployed at utility scale, 
other than pumped hydroelectric storage. Energy storage thus remains a developing industry in 
the Commonwealth.

The Commission’s Storage Rules define “behind the meter” as “any system that is on the 
customer side of the utility service meter.” Based on this definition, 0% of the totals in Figure 5 
would qualify as behind the meter. Since July 2020, inclusive of this case, the Company has 
petitioned for the necessary approvals to construct or purchase approximately 168 MW of energy 
storage resources, 51 % Company-owned and 49% PPAs. Of the Company-owned resources, 
approximately 36 MW were purchased from a party other than the Company.

P

Figure 5 reflects the Company’s progress toward meeting the energy storage 
development targets outlined in the VCEA to date. This figure includes facilities that are in 
operation, under construction, or proposed for approval, including the relevant CE-3 Projects and 
CE-3 PPAs.

Nameplate Capacity
___________85.7 MW
__________ 82.0 MW 
_________ 167.7_MW

Does not include 16 MW under construction through the 
pilot program.

Company-Owned1

___________ PPAs 
Total



Figure 6: Energy Storage Development Plan through 20251 (in MW)

Figure 7: Energy Storage Development Plan through 20351 (in MW)

2034 2035

1

The Company expects that this development of energy storage will span its generation, 
transmission, and distribution functions.

From the generation perspective, to support the development of energy storage resources, 
the 2021 Solar-Wind-Storage RFP included a request for up to 100 MW of stand-alone storage 
projects or storage projects paired with new renewable energy projects. The Company received

With this background, the Company provides an initial development plan for energy 
storage in Figure 6 (near-term) and Figure 7 (long-term). These initial plans present reasonable 
estimates of energy storage resource targets, which reflect the best available information at this 
time. Actual development activities will depend upon a number of factors, such as obtaining the 
necessary approvals and permits for future Company-owned facilities and reaching agreed-upon 
terms with third parties for future PPAs. The Company will continue to refine its plan, and will 
update Figures 6 and 7 in future annual Development Plan filings.

kJ
kJ

kJ
<9
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and transmission-connected bulk energy resources to help integrate renewable energy into the 
electrical grid, reduce costs for the electricity system, allow customers to deploy storage 
technologies to reduce their energy costs, and allow customers to participate in electricity 
markets for energy, capacity and ancillary services. The task force submitted its report 
summarizing its evaluation, analysis, and corresponding recommendations to the General 
Assembly on October 1, 2021.1 As another example, the Company is working with the Electric 

Power Research Institute (“EPRI”) on the development of the Energy Storage Deployment: 
Utility Playbook. The Company and EPRI will partner to create a comprehensive guide for 
energy storage deployment of substation-sited battery energy storage systems. This guide 
endeavors to capture best practices and considerations to support EPRI membership as they 
deploy storage projects within their own territories.

2023
20.0

_____0
20.0

2025
108.0

15.7
0

2022
20.0
20.0

0

2030

249.0

167.0

82.0

2032

291.0

187.0

104.0

Prior
Years

167.7

85.7

82.0

Total
Company- 

Owned2

PPA
1

2024
192.7
50.0
62.0

Total
167.7
85.7
82.0

Total

2,700.0

1,760.0

940.0

2033

316.0

207.0

109.0

295.0

187.0

108.0

2029

225.0

147.0

78.0

___________ Total
Company-Owned2 

PPA

2026

195.3

151.3

44.0 ______________________
The values shown by year reflect the energy storage facilities expected to achieve commercial operation in that year.

2 Does not include 16 MW under construction through the pilot program.

314.0

207.0

107.0

%

100%

65%

35%

2027

166.0

107.0

59.0

2028

198.0

127.0

71.0

2031

283.0

187.0

96.0

This report is available at https://rga.lis.virginia.gov/Published/2021 /HD 13. 
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2021
_____0
_____ 0 

______________________________ 0
1 The values shown by year reflect the energy storage facilities expected to achieve commercial operation in that year.
2 Does not include 16 MW under construction through the pilot program.



V. RPS Development Plan-Related Modeling
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a robust response from this solicitation and has brought forward the best mix of conforming 
projects received with the CE-3 Projects and the CE-3 PPAs. In addition, the 2022 Solar-Wind 
Storage RFP included a request for up to 100 MW of stand-alone storage projects or storage 
projects paired with new renewable energy projects. The Company anticipates that this and 
future solicitations will continue to spur significant interest in storage development in the 
Commonwealth, and looks forward to evaluating future proposals.

• PlanB: This Alternative Plan sets the Company on a trajectory toward dramatically 
reducing greenhouse gas emissions, taking into consideration future challenges and 
uncertainties. Plan B includes the significant development of solar, wind, and energy

• Plan A: This Alternative Plan presents a least-cost plan that meets only applicable carbon 
regulations and the mandatory RPS Program requirements of the VCEA. The Company 
presents this Alternative Plan in compliance with prior Commission orders and for cost 
comparison purposes only. It is important to emphasize that Alternative Plan A does not 
meet the development targets for solar, wind, and energy storage resources in Virginia 
established through the VCEA.

In the 2022 update to the Company’s 2020 Integrated Resource Plan (“2022IRP 
Update”) filed on September 1, 2022, in Case No. PUR-2022-00147, the Company presents five 
alternative plans (“Alternative Plans”):

Finally, from the distribution perspective, the Company is evaluating and developing 
opportunities to deploy energy storage as behind-the-meter incentives, non-wires alternatives 
(“NWA”) programs, and peak demand reduction programs as required by the VCEA and the 
Storage Rules. The Company is currently in the process of developing a behind-the-meter 
storage offering for its commercial and industrial customers. The Company is also currently in 
the process of defining and developing its NWA program; the Company is working with a third- 
party consultant in the development of this program and plans to leverage information and 
elements of programs from other states in its development. In 2021, the Company solicited 
proposals for residential and non-residential behind-the-meter energy storage demand response 
programs that would provide an incentive to discharge a battery storage system when called upon 
during peak electrical demand. None of the proposals received were cost effective, so the 
Company did not bring any such proposals forward in the most recent DSM proceeding. The 
Company will continue to evaluate options for energy storage demand response programs.

As to transmission, the Company is evaluating energy storage technologies for use on the 
electric transmission grid to support grid operations and reliability. The electric transmission 
planning group is investigating energy storage in its computer models and simulations of future 
grid conditions to find possible transmission use cases and applications of storage to support 
future grid issues. In addition, the Company continues to stay actively engaged with the industry 
and stakeholders to stay apprised of technology advancements, operational experiences around 
the world with energy storage pilot projects, arid use cases for energy storage on the transmission 

system.
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Figure 8 presents the results for Alternative Plans A through E from the 2022IRP Update. The 
resource additions shown here are incremental to existing generation and approved generation 
under construction, including nearly 2,600 MW of offshore wind.

storage resources envisioned by the VCEA. Plan B also preserves natural gas generation 
to address future system reliability, stability, and energy independence issues.

• PlanD: This Alternative Plan uses similar assumptions as Plan B but retires all 
Company-owned carbon-emitting generation by the end of 2045, resulting in zero CO2 
emissions from the Company’s fleet in 2046. If the Company retires all carbon-emitting 
units by the end of 2045, the Company will need to build and buy significant incremental 
capacity to reliably meet customer load. Plan D shows the Company building over 6,000 
MW of incremental energy storage and more than 1,000 MW of incremental small 
modular reactors (“SMRs”) to meet this need when compared to Plan B. Even with these 
additional resources, Plan D results in the Company purchasing 5,000 MW of capacity in 
2045 and beyond, raising concerns about system reliability and energy independence, 
including over-reliance on out-of-state capacity to meet customer needs. Over time as 
more renewable energy and energy storage resources are added to the system, the 
Company will learn if Plan D can maintain a reliable system.

• PlanE: This Alternative Plan is like Plan D in retiring all Company-owned carbon- 
emitting generation by the end of 2045. Plan E differs from Plan D in that all new 
generation resources were selected on a least-cost optimization basis without regard for 
the development targets for solar, wind, and energy storage resources in Virginia 
established through the VCEA. Plan E conforms to the terms of the partial stipulation 
approved in the 2021 Final Order. Like Plan D, Plan E would require the Company to 
build and buy significant incremental capacity to reliably meet customer load. Over time 
as more renewable energy and energy storage resources are added to the system, the 
Company will learn if Plan E can maintain a reliable system.

• Plan C: This Alternative Plan is like Plan B in preserving natural gas generation to 
address future system reliability, stability, and energy independence issues, with identical 
assumptions regarding the retirement of existing Company-owned carbon-emitting 
generation. Plan C differs from Plan B in that all new generation resources were selected 
on a least-cost optimization basis without regard for the development targets for solar, 
wind, and energy storage resources in Virginia established through the VCEA. Plan C 
conforms to the terms of the partial stipulation approved in the 2021 Final Order.
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Figure 8: 2022 IRP Update Results

Plan A Plan B PlanC Plan D Plan E
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Through PLEXOS, the Company models reliability at a system level by ensuring that 
sufficient resources are available to meet customer load based on the hourly profile of both load 
and resources. Because the Company is a member of PJM, PLEXOS has the option to fill any 

hJ
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The Company instructed the model to select solar and energy storage resources consistent with 
this 2022 RPS Development Plan for Alternative Plans B and D. For Alternative Plans C and E, 
all new generation resources were selected on a least-cost optimization basis without regard for 
the development targets for solar, wind, and energy storage resources in Virginia established 
through the VCEA. As can be seen in Figure 8, however, Plans B through E all show the 
significant development of solar and energy storage envisioned by the VCEA, suggesting it 
remains prudent to proceed with development as set forth in this 2022 RPS Development Plan.

This modeling was completed using an updated load forecast, capacity value based on the 
latest guidance from PJM on effective load carrying capability (“ELCC”), an updated 
commodity price forecast that includes the regional impacts of the VCEA, and assuming a 
capacity factor for solar resources based on the lower of the design capacity factor or the three- 
year average of the Company’s existing solar facilities in Virginia. The modeling also 
incorporates all Schedule 19 PPAs for which the Company has entered into long-term REC 
purchase contracts. The modeling inputs and assumptions are consistent between the 2022 IRP 
Update and the 2022 RPS Development Plan; all Alternative Plans include only reasonable 
inputs and assumptions. Attachment 6 provides an overview of the modeling inputs and 
assumptions underlying each Alternative Plan. See the 2022 IRP Update for additional details 
on the Company’s planning assumptions.

Natural Gas Fired 
(MW)
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Figure 9: RFCs for RPS Program Compliance by Alternative Plan

Alternative Plan RFCs from PPAs

12

deficits in any specific hour with market purchases. PLEXOS does not currently show any 
reliability issues through 2035 based on the modeling completed for this proceeding and the 
2022 IRP Update.

Consistent with the 2020 Final Order, the Company evaluated the use of RECs for RPS 
Program compliance from Company-owned resources, PPAs, and unbundled REC purchases. 
Unbundled REC purchases were available in all Alternative Plans modeled in the 2022 IRP 
Update; see Sections 1.3 and 4.6 of the 2022 IRP Update for the REC-related assumptions 
incorporated. Figure 9 shows the percentage of RECs used for RPS Program compliance under 
each Alternative Plan.

Importantly for future planning purposes, however, the Company must take other factors 
into account to ensure reliability in the long term. For example, if other states pursue the same 
clean energy future as the Company resulting in significant volumes of intermittent resources 
with the same operational profiles as the Company’s, the Company may not be able to fill any 
deficits in specific hours with market purchases. Separate from system level planning, planning 
at the more granular nodal and feeder level is also needed to ensure reliability, which is 
completed by the Company’s transmission and distribution teams. It is at the nodal level that the 
system reliability and stability may become a concern based on physical transmission and 
distribution constraints. The Company continues to actively plan for these potential issues and 
will continue to do so as the Company transitions to a cleaner fleet as envisioned by the 
Commonwealth, the Company, and its customers. Attachment 7 provides an assessment 
regarding reliability under each Alternative Plan. See the Company’s 2022 IRP Update filed in 
Case No. PUR-2022-00147 for a further discussion of the Company’s evaluation of seasonal 
concerns and a status of the Company’s long-term transmission reliability analyses.

Also as directed by the 2020 Final Order, the Company analyzed high- and low-price 
REC sensitivities. To provide sensitivities on REC prices, the Company varied the commodity 
price inputs into Alternative Plan B to show the effect on NPV using a range of possible costs. 
Using a commodity price forecast with higher- and lower-priced RECs, the NPV of Alternative 
Plan B was $93.2 billion and $83.6 billion, respectively. These compare to an NPV of $83.7 
billion using the base commodity price forecast. As directed by the 2021 Final Order, the 
Company also analyzed high- and low-price REC sensitivities by varying the commodity price 
inputs into Alternative Plan A. Using a commodity price forecast with higher and lower priced 
RECs, the NPV of Alternative Plan A was $80.5 billion and $68.1 billion, respectively. These 
compare to an NPV of $68.1 billion using the base commodity price forecast.

Plan A
PlanB
PlanC
PlanD
PlanE

W
P

©

35.3%
18.7%
17.5%
18.7%
19.7%

RECs from
Unbundled Purchases 

29.6% 
16.9%
27.9%

_______ 14.8%_______
12.9%

RECs from Company- 
owned Resources 

_______ 32.0%_______
_______ 62.0%________
_______ 51.0%________
_______ 64.7%________

64.8%



VI. Reasonableness and Prudence of the RPS Development Plan
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This 2022 RPS Development Plan will (i) support RPS Program compliance; (ii) support 
carbon dioxide (“CO2”) reductions in the Commonwealth; (iii) promote new renewable energy 
generation and energy storage resources in the Commonwealth, and the associated economic 
development; and (iv) result in fuel savings.

p
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The Company ran sensitivities on the three different mechanisms to procure distributed 
generation RECs by removing 210 MW of distributed solar resources from Alternative Plan B, 
which has the effect of removing the RECs produced by those resources. The Company then 
supphed the model with an assumed price for replacement distributed solar RECs sourced from 
(i) RTFs, as derived from the RFP for unbundled RECs issued in January 2021; (ii) over-the- 
counter purchases, as derived from actual bilateral market purchases; and (iii) fixed price offers, 
equivalent to the $75 per REC deficiency payment. These sensitivities resulted in NPVs of 
$84.34 billion using distributed solar RECs sourced from RTFs, $84.32 billion using RECs 
sourced from over-the-counter purchases, and $84.39 billion using RECs sourced from fixed- 
price offers. These compare to an NPV of $83.70 billion using RECs from the distributed solar 
resources in Alternative Plan B. The Company will continue to consider the options for meeting 
the 1% Carve Out in the most cost-effective manner for customers.

Also as directed by the 2020 Final Order, the Company analyzed the purchase of RECs 
produced by distributed generation resources to meet the 1% Carve Out through three different 
mechanisms—RFPs, fixed price offers, and over-the-counter purchases. In January 2021, the 
Company issued an RFP specifically targeting RECs that qualify for the 1% Carve Out and 
negotiated agreements based on the responses. This RFP also helped the Company to establish 
relationships with some counterparties for over-the-counter purchases. The Company has also 
worked with REC brokers in the bilateral market to secure additional volumes of RECs that meet 
the 1% Carve Out. As to fixed price offers, the Company has not offered to buy RECs at a fixed 
price to date because it focused its efforts to procure this type of RECs first through more 
competitive pricing opportunities, as discussed. The market for RECs that meet the 1% Carve 
Out is in its infancy, therefore the Company does not have sufficient data to determine the 
“right” fixed price. Setting a fixed price offer too high (e.g., $74 per REC) could undercut 
opportunities for lower-priced RECs to the detriment of customers.

None of the five Alternative Plans in the 2022 IRP Update show RECs in excess of the 
annual RPS Program requirement because of a higher 2022 PJM Load Forecast. Accordingly, 
the only REC banking that the Company needed to account for in its modeling, consistent with 
the 2021 Final Order, related to timing resulting from the Company’s strategy to bank RECs 
from Virginia-sited facilities through 2024 ahead of the in-state REC requirement beginning in 
2025. To account for this, the Company incorporated into the NPVs for each Alternative Plan 
the cost of REC purchases from a PJM REC market in 2023 and 2024 to meet the Company’s 
compliance obligations in those years and then subtracted the value of banked Virginia RECs in 
2025 and 2026.



1. Support RPS Program Compliance
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Attachment 11 provides the summary results of this consolidated bill analysis. For ease 
of review, Figures 10 and 11 provide the projected incremental bill increase related to the RPS 
Program by year for Alternative Plan B of the 2022 ERP Update under the Company 
Methodology and the Directed Methodology, respectively. Attachment 12 provides the lifetime 
revenue requirement by component for Company-owned resources. Importantly, these bill 
projections and lifetime revenue requirements are not final—all Company rates are subject to 
regulatory approval.

The Company calculated projected bills for each customer class under each Alternative 
Plan based on requirements set by the Commission (“Directed Methodology”). These 
requirements dictate that the Company use constant class allocation factors across time and no 
sales growth, either at the system or class level, in its calculations. As discussed in prior 
proceedings, the Company believes that this methodology results in overstated bill projections 
because it does not reflect anticipated growth in sales over the 15-year period on which each 
build plan is based. Under the Directed Methodology, all Alternative Plans also assume a 
capacity factor for existing and future solar resources based on the lower of the design capacity 
factor or the three-year average of the Company’s solar facilities in Virginia. As discussed in 
prior proceedings, the Company believes that a projected design capacity factor for future solar 
facilities better reflects their long-term output. Given these concerns with the Directed 
Methodology, the Company has also calculated projected bills under each Alternative Plan using 
(i) forecasted system and class sales growth, and the associated class allocation factors and (ii) a 
design capacity factor for solar resources (“Company Methodology”).

The RPS Program drives the need for the development of solar and onshore wind 
generation shown in this RPS Development Plan. Attachment 8 provides the forecasted total 
electric energy sold, as defined in Va. Code § 56-585.5 A, as well as the estimated annual RPS 
Program requirement through 2035. Attachment 9 provides a list of the current resources that 
the Company intends to use to meet the annual requirements. Attachment 10 to this 
Development Plan provides the REC estimates by year for RPS Program compliance, shown by 
location, by resource type, and by ownership. The Company plans to use the RECs produced by 
the projects and PPAs shown in this RPS Development Plan towards its annual RPS Program 
requirements; these RECs are factored into the totals shown in Attachment 10. Importantly, the 
.amounts shown in Attachments 8 through 10 are estimates. The actual annual requirements and 
the actual number of RECs the Company will need to retire in these years to meet its RPS 
Program requirements will be based on actual electric energy sold in the prior calendar years. 
See Exhibit 3 to the Company’s petition in this proceeding for the Company’s 2021 RPS 
Program Compliance Report.

The Company completed a consolidated bill analysis consistent with the 2020 Final 
Order. Specifically, the Company has completed a bill analysis for three different customer 
classes for each Alternative Plan presented in the 2022IRP Update through 2035. Alternative 
Plans B and D are consistent with this 2022 RPS Development Plan.

kJ
p
©
kJ

kJ



Figure 10: RPS Program Incremental Bill Projections, Company Methodology

Residential1Year

Figure 11: RPS Program Incremental Bill Projections, Directed Methodology

Residential1Year
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2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035

P
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Large General
Service3 

$1,572.00 
$16,796.00 
$31,914.00 
$40,048.00 
$57,360.00 
$50,330.00 
$54,186.00 
$49,804.00 
$58,550.00 
$63,094.00 
$70,258.00 
$81,980.00 
$85,876.00 
$82,966.00 
$82,990.00

Large General
Service3 

$1,572.00 
$16,766.00 
$31,650.00 
$44,448.00 
$63,492.00 
$57,766.00 
$62,864.00 
$57,878.00 
$64,140.00 
$67,858.00 
$73,902.00 
$83,940.00 
$87,164,00 
$86,384.00 
$84,494.00

$0.37 
$4.51 
$9.27 

$13.07 
$19.08 
$20.29 
$24.70 
$24.19 
$25.89 
$27.46 
$30.06 
$33.69 
$35.57 
$38.28 
$38.01

$0.37 
$4.52 
$9.32 

$13.81 
$20,41 
$22.27 
$28.16 
$28.54 
$31.38 
$34.00 
$38.08 
$43.53 
$46.72 
$51.31 
$52.02

Small General
Service2

$2.01
$21,40
$46.36
$69.18

$100,69
$104.41
$125.06
$121.46
$130.63
$138.50
$151.51
$170.12
$179.21
$190.83

__________________________________ $189.13
1 Represents a residential customer using 1,000 kWh per month.
2 Represents a customer on Rate Schedule GS-1 using 6,000 kWh per month.
2 Represents a customer on Rate Schedule GS^t with a demand of 10 MW using 6,000,000 kWh month.

Small General
Service2

$2.01
$21.43
$46.63
$66.20
$97.14 

$101.36
$124.13
$124.19 
$138.29
$149.84
$167.55
$192,00
$205.26 
$220.57

_____________________________________ $223.66
1 Represents a residential customer using 1,000 kWh per month.
2 Represents a customer on Rate Schedule GS-1 using 6,000 kWh per month.
3 Represents a customer on Rate Schedule GS-4 with a demand of 10 MW using 6,000,000 kWh month.



Support CO2 Reductions2.

Figure 12: System CO2 Output from Company Fleet
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3. Promote New Renewable Generation and Energy Storage Resources
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2045

18.1

5.1

2 These solar, offshore wind, hydroelectric, and storage resources would provide firm capacity of 

3,825 MW, 1,455 MW, 316 MW, and 3,800 MW, respectively, providing 9,396 MW toward the 
Company’s projected 2045 capacity obligation of 25,277 MW. These capacity estimates are 
based on Alternative Plan B of the Company’s 2022 IRP Update. Notably, the VCEA 
recognizes that other carbon-free generating resources—such as existing and new nuclear—will 
remain an important component of the generation portfolio. Va. Code § 56-585.5. In addition, 
generation units that emit CO2 as a byproduct of combustion could remain in service if the
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The RPS Development Plan will support CO2 reductions in the Commonwealth through 

the development of a significant amount of CCh-free generation resources. Figure 12 shows the 
projected CO2 output from the Company’s fleet in the Commonwealth through 2035 for all 
Alternative Plans of the Company’s 2022 IRP Update. Alternative Plans B and D are consistent 
with this 2022 RPS Development Plan.

The Development Plan promotes new renewable energy generation and energy storage 
resources located in the Commonwealth as discussed in Sections III and IV. By 2045, including 
existing resources the Company estimates that it may have 23,820 MW (nameplate) of solar 
resources, 5,198 MW (nameplate) of offshore wind resources, and 316 MW (nameplate) of 
hydroelectric resources that it will use toward meeting its capacity obfigations in PJM, in 
addition to 4,298 MW (nameplate) of storage.2 Attachment 13 provides information on 
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4. Result in Fuel Savings

17

environmental justice for new renewable energy generation generally, as required by the 
Commission in the 2020 Final Order.

p
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Developing these resources in the Commonwealth will also promote economic 

development, including in the form of economic benefits and new jobs during development, 
construction, and post-construction, and an increase in local and state tax revenues over the 
construction and operational phases of the projects.

Company petitions and the Commission finds that a given retirement would threaten the 
reliability and security of electric service.
3 Under the cost recovery framework for RPS Program-related costs and benefits approved by 

the Commission, these fuel savings will flow to the rate adjustment clause for the relevant 
generation resources.

As the Company’s portfolio of renewable resources increases as set forth in this 
Development Plan, these resources will displace both market purchases and output from other 
traditional Company-owned generation units. Accordingly, the Company will realize savings on 
commodities such as coal, oil, and natural gas, as well as savings from reduced PJM energy 
purchases. The Company will also realize fuel savings because there are no fuel costs for solar 
generating facilities. Overall, this Development Plan will result in fuel savings of approximately 
$8.7 billion over the period of 2021 through 2035. Fuel savings for the frill lives of all resources 
in this Development Plan which extend through 2070 are approximately $63 billion.* 3
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The Commission has also directed inclusion of an index that identifies where the Company 
addressed each requirement. That index follows.

Case No. PUR-2020-00134, Order Establishing 2020 EPS Proceedings dated July 10, 
2020 (“2020 Filing Requirements Order”)
Case No. PUR-2020-00134, Final Order dated April 30, 2021 (“2020 Final Order”) 
Case No. PUR-2021-00146, Final Order dated March 15, 2022 (“2021 Final Order”)

2022 RPS Development Plan
Attachment 1: Index of RPS Development Plan Requirements

In addition to the relevant statutory requirements in Va. Code § 56-585.5 D 4 and the relevant 
requirements in the Regulations Governing the Deployment of Energy Storage, 20 VAC 5-335- 
10 etseq., the Commission has set forth requirements for the Company’s annual RPS 
Development Plans in the following orders:
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I

1

The 2020 Final Order requires the Company to provide a detailed chart showing how the 
. Company has complied to date with “the VCEA’s RPS requirements.” To comply with this 
request, the Company has created the chart that follows detailing how the Company has 
complied generally with Va. Code § 56-585.5 to date.

2022 RPS Development Plan
Attachment 2: Chart on Va. Code § 56-585.5 Compliance

M

ca

CD



<D 15

I

tz>

00 .
g S w

6 S E rq'TS 
Pi > c O <u

1 § Q

O .
(NS»-» •4—* UMJ . , -.

i ° -a 11 
g M g ® .s

•I §1
KJ <D

P

p h

o 'Vo s I s S 

— h! <ii O

O

&

q-< 
O

,_ m '■“J >> 
£ 3 -g S

out-
&

s 

<D 
Q 

■g

Q

fl 

O 
-fl

1

O 
(N 

.s 

M

fl 
fl 

Cm

&

j
§ £

ffi

S 
* 1—j 

o 
<D

CA 
'S 
co

3 

fl
<D 
M

Q

co 

pq- 

fl
■I 

<D 
<Z) 

’fl 

GO

kJ
M 
t=a

M 
@

0>
Ul

pi 

ffl 

fl 
o

<u 
czi

CO

O
fl 
o

<D 
w

CO

CM

Q 

fl 
o 

••g 

o 
w

s

i

i 

O'
4>

p«

a

3 o 
K <=> I p fl

M 
<U

1 
fcb
2 

p-< 
co 
£

I

§ 

g

I 

.s

£ 

co 
.&

i 

&

§ 
tJ 45 

£ §

I

o Q
„. 8 „„

’O 
o 
w 
s 

p< 

4—» 
(D

O
C! 

ca
o 
.s

V
Q

nJ 

o 
(Z)

Pl

Q 
>.

4-> 
O 
rt 

Cfl
I 

’S 

o 
Q

VI
a
a 
co

bD 
.a 

<u 
§ 

bD
O
I

13 

n3
I 

cn
C/3 
cO 
a 

o 

fl .

o 
4i ° 

££

<D —1 
M r

Ob' P

4)
U
fl
fl

ft
s

©
u
•n
in
00
IO
'-i
IO
<zx>
u

ns
©
U

?S
§?

»G

« .. 
£ CM 
» a 

co g

49

S 5 

CM <

’S ia
p g 

<a =3

BJ'

§ ° 

fl co 
P ?? su 
bD P OO K* CO —1 OO-S

x P -

o

'g

‘o

■f
o
w

nJ 

g

£

• rH

I

f
I

’fl 
o

■fl!

Std

I s
1

(D
l-i

co
£

a 

o
cfl

Cm 
<D

Cfl

2

M
eg

fl

O 
•■fl

ft

2

CO

Q
:a

i ■ ■ 4 
»

■

tn 
tn 
oo

H 
so © 
m m 

COO 53 
p s T3 "S 
© fl 
(J co

>

£ “r^ .S f O 

&g 

5b • 

p to 
a 

3 s 

O o

o 
CM 
o 
p> 
■s| 

in to

ft 5

g a

a 8

i
8 > §

2 .a -eg 

'a -H

CN O 
<1 o

4_> 
cn o 

1-4 
(D

§ 

Q « 

ffl B

£ s
3 ft 
M I 
£ a 
ft o

8 2 ° I § g 

■m" ° o ’> ft! >WH-i

111 IS 3 s

o

11
5 nJ 
bD 2
■£

8
bO

§

1a 
o

8 £ xj
J 8 

§ r|| 

.2, ? 43

2 §

27 fl 43

3

fl O 
2n > 

S

<D 
ft co

fl m §
S I 

00 O 
un 

m 

c<X> 
£ s 

o OT 
°-n 

a § 
>

o

<o

1
*n

p?

iP 

a a p 
3 © 4=1

I' 

? £ 
°‘e 

2? o 
Q 

>>

T3 
<D- s § a e §

w a -fl ft a fl-

■5 -S

"S

O ft t 

ft
&

S’- s

8 2^

l-l ' . 
<2 P< 

fl

o

’2
8 

IS

2m — 
a p ’o 

° ’B

’73 8

2 a p 

•5 ia p 

2 8 

m fl 
fl- o 
o fl 
CM fl 

r—I O ___,
<n O <u 

8 2 

-g fl M 

© -2 '-m 

8 fl fl 

Q 

>. 
m

? “ ° | fl 

.fl 8 Id £> | p 

•J-'l »§S"g 
s &•! eg -g

co 
s

° 8q 

co 2 1—1 
V 3 w
Is-S
& o CM 

o u o 
<J CM
Ip

P o p 
© M H-’ 

CO ft co

C°

I 

ft

I 

a 

o 
13 

> 
© 
Q © 

co ta 

ft -fl 
« O

CM CO 
o © 

a 

p 2 
CO ft

M O

8
E ’O © 
fl ._ M

p O -'fl 
fl 2 A

mo fl t>n

© p co CL 
fl <3 ci §•££ §

co

•fl n. „ 2 55
3 ft -g +-i 
on ■
8 •-
8 8

& 

&J

<N 

M->

■?

9<S
I 
o 
o

_m - cd
g P O£

8 •£ •§ a
<D

J Jh O 
8 a c 

© M

_ _ O

7 -g O 
' p 2 ’ 

S3 
©.a
»-(

cn -g

I p 
'a *! * 
Q
Q '
■3r* m cv _> **>

PQoocobnfttO’—'

£>ft 8

sp-

> Tfl 

©

o o

>
© 

15

m !
q ‘n o Q. 

o 2 * ■' ‘

ft £

un 5J
C*")
o 
CN

n O .

,° s

co I" u 
O 3 “3 

Ph 3 a . 
ft ft co m 
© ft cn CM 

.3 .2 o 
H’S H 

.a

H-’g 8 5 > 

p ° ‘-a 
. 2 bn >, fl

a£‘£
P '5 8

X* - 
A or8 8£ p « 

£££ wo



&of I

S * 3 
cn "S 

a to im si

§

a
£

cn

■a
Cl rO

Q

OO

’ab■fr-Jd

Q< «
ft d >5 u co

<D

si S> vi

£ O

.tl 
d

<

~ o
2 'O

•g ot £ un 

''^ S coz

r-l

cs

ctf 
Q

cn 

fH
0)

3

TJ

<U

O 

o

^.ep

K 

o

o

<D

k3

bJ

.115^
•t: ‘y a 2

cti
CM

Q 

d 
o

8
co

CO

s
s Q

1

o 
o
<D

Ji* o

nJ 
<D 
co
3
Ph 

■4—> 
O

I 

czc
4> 

,C

CS 
<□
Q

-d 

<D 
tn
g

Ph 
+-> 
o 
>-»

4-» 
o 
ri 

co 
<D

<D
Q

nd 

<N

Q 

d 
o 

*"+^

8
CO

CO

§ 

b
M <u 

o S
8 13

'S 

co
3
Ph 

tJ 

>> 
+-» 
o
Pl 

co 
<D 
.s

S

Q

ioHn Ph CO 

q

o 
o 
<u 
Q 

>> o PQ S

Q 

CO

Q

,i

cn 
"p 

on

co 
Q
8

0) 
co

co

o eg

8 
<D 

Q 
m o

CN

Q 

d 
o

I
cn 

'd 

co

•d

3 
Q

3gl 

o m 
d co

P 'O 
o d

g

<B rc3

I '

CO
CZJ
to
i

,rt ,<d
9-1 M-t

<0 tt-t
O

<D -e Pn .
3 -| 3 -

o -d tu T1

£ rn M>C

&* 

fro V 
CQ O Md Ph

8 
Q 

r*'! Q „ . .
PQ O Md ft

cn
tn

i

g
So'S 
s-8 ’ta

ce 

en-t 
O O 

fe!
££ 

a 
Q o

g a 
g, o 

p ‘tl y p
g £ 8 CO .
o 8 § ■ sj

O d i-i 3 
d ft o d 
pH q ,3 C 
& g M o

&.S p 

nd '

£ ■
—1 

fli o 
°s

IO
IO 
00V fi
SO ©
to '.£ 
czx 8

P 5? 
’« -s 
© p 

(J CO

>

1

(Z>

" dIO S p 

m 
o 
CN

u> , -■ I '

3
I

o o
D 

.-, O !3

I

<2

£

Bn 

o

&

Q aS 

CO Kf 
Ph dS 

2 O 

<N S 

O O
& 

o 8 

CO Ph

C3 0s
O IT) 
d cn

8

:oii
Q M 8
Ph £

■s|
s >d

§ o

g 

§s8

d “ 
"cn 4? 

- 3

rj d 
a s -

3 8
r»

1—4 
cn

cd 
o 
g 
M r, , 
<p O 
■5 tn 

*-< ' . 
eg 9h 

d 
o

r°B§ 

cd O ‘M 
> -3 tS

t~- is p °
CM ^ ■

o
CN

O'O

1^1

8 111 »

§ 8

S-g 

co

o 2 &p 
as I _

cj 

$ cd S> O 

P 
o 
P S 
d q_, 

© O

fa O > 
C© Ph T. >

:11 is 

t> 2 'g d 

o’ 5 g

--.lit
<2 | p, § 

Op5?

(

S s' .a
8 => « 
Q w
u. d »-i m >> ’ 
>> O <a to Ph

&o.a^ 
&°13 

s 3 § <£

dd o'-
O IO 
§ co

S

2 'g 

co .

i°
&O * 3

P o

d 0s- 
o m 
d m

8 ’p 
o d
O ’g

I

S -S -S 

isl °

•ft

r>. cn
$ J 3 a 

s g5*

2 a P C/5 

d d -C < 
o aS © Ph

2 <3 

CO .

> 
o

w o 
< o •

Ph

P o

>

2 
e< j-> 

a

£ > 6 
d o r 
I ■§

p fa - 
^•H Tw 
-? P g

co
o 
CN

X rt2 to 8

d

pq ©

& 

co . 
3 

© d cn 
d o > 

© '
£ 'H 

fa o
2 © 

d o 
£ a 

■£ s o 

Ph © O 

ir? O 9 

S < 
O ( 

—.

£

£ £ g p &>'?

d ° 2 3 m\o
tr •4—' >• cd io

£ :l 8 § T

ft2£
o

- §11 ft I ft s 
£ 3 3 g

«2 .ft
© © Ph 
00 tP Ph

P £ 
d C

00 TP Ph

2

ft HJ +-1

W r£ r. .

i;

S :
" 2 © b
- a * 2

O -ft

3

Cftl © O
2 -

I •'Mi

Pn P 2 °
O



g 1« 3 £

5?

o •

&o I > i 
s^.s a

■s« •'3-

o •

&s
et ±

£
•S O & rf 
cf-2 a M ■o a | a

o

r> Cd

o •
(Z)

£

r3

<U 1L

5 w

° s

s

I s

£ i

-o —

<D
<U

rq 
CN 
o 
CN 

. O?

1
a 
o

o

e-
■S s 

o 
o 
-o

§ 

o

1 
o
CM 
o
CM

O

T3

y

M
frf

M

un

o

I’S

I
I 
o +J

i
CZ2 Q

O Q
"1 C

i

O ’—i CM 
CM CM CM 
O O O 
CM CM CM

Uu
H

’a.
S
©
u
tn
tn
so
mi
\o

m 
coo
v 
-a
©
U

s.«

<D ’TJ 
<D 9 
O 5 

O
3 S

xt- vo 
m 'st cm

5 s 
s?!

•a

d ©
8
£
‘5 
er
9i

cZ

8»l 

ji a 5 

3

cd
*K

I 
£
•£

w 

d 
o

<D
<z>

I

£
I 

£ 

"S 

<D 
8

ru 
> 
<u
Q a5 

0Q cd 
tJ 
o

Ph P-i Ph 

odd 
z z 

<D <D <D 
§ n 

u u u

(Z>

&
01 
(N 
O 
CN

I 

o

tn
73

<z> 
O 

—. O- 
CM ’d pl

§ 
£ s 
p J

m
Q 

d 
o 

•p

8
K> 

’a 
cn

CM

O

g
<D

QQ

O <2 ‘q CT 
" 73 a

> cTtS 
o o 5 
a d

£

<2 

d

so

CZ!

Tf

Q
.2

£
co 

’d 

GO

O 
co

I 
M-(
O

cn 
a 

d 
o 

■-P
8

GO

QQ

(D
I E 

■K

I

<D 
._» _ O 
:-iS

CM
O 
CM

OX 
CM 

a 2 -p § p-

a re < 78 p-
o -P rt co Out
» s o e ?

8 S'!

(N

bJ)

.b o w /n 
go o 

.9 
g g S 

00

OI
>>
1

S u d d o«-d

" > >

• rH •

1
■

.- ft jo 
a co a

§ -

co L, v_ 
CO o 
Q to 0) 
O r< co 

p 
co «
cd co

to . 
o
Q S4- 
tl d CM 

X? >H 
ffi o

o
CM 
o
CM O 

- CM 
'-' O

S 

d S 

0 O 

&■ xj

5^«adPp!rs

.«»3.2 g-g

11
o 

co

££<2

P ft 8 En

<H-H
o

ll

CO [JL, 
«•» "

'a c - 
go eft S cn

m 
tn 
00 
•v fl

© 
tn -C 
000

« 52 *« ’5 
© a 
Q M

R 
>

S3 

J8 .2, 

- d 2 
O p o P

<2 

co 
’’S o 

CO +j

a

■a •

8
cr to5 <D 
2 00 

cd Pi

"I
S 

£? 8 £ 
■■£ £ ’5 S 8 £

K

S « 

p -fl 
o Q 
4>

CM

„ g

43

CM <

d t10—. g .2 'g

B.3-a

■ a

2 • 
f « 

o -p 

cd p. 
J 

bD 0)

££2§
8 E5

p i 
| i 

fl GQ § -d 
2 2

» S 
s-8 _ 

p 40

8 
o o 

si

8 g 
u 2

CO $ -
to O 5P 

to
to
Pl 
}-i

<2 
d 
o P< 
£ ° 
&i8

s *

M rr) 

c^ o 'P -' 

ft r- 5

d
o 

•p
£ & 

to
X
to

co to 
’R ■ 

H CO H 3 -rt cd

8 -8

P cd 

o 2 fl 
+H >•» ,O 
if-3 S 

r S-fi

2 -d

W C_4 .A H

Is

<D c8

£ &
8 s

GO O

a 

2

2

fl c2
3^ cd 

^S-a.

000 
000

I 1 I 
O —I CM 
CM CM CM 
OOO
CM CM CM

« 8 2 

s o 75

ii

'^:2

Q Q
IS

ff-v 1 

fl Cd P d 
O -d fl 
o g P 
cd ‘bp g 

o -fl

g fl £ co 

£ d 2 2 

a o g 2

£

a 52 
o <u 

a
8 2 

cn p

a
cd p 
P

poo
fe< -H -t-H

p 0 -fl

2 id 
0 
g

. £>rg : ..
o s 2 ;d CM

CM -rt « CM -rt CM p 
o a 0 a 0 -p 
CM x3S/CM <>cm <P

co 
Ps
£

1 73 73 a |

g to £ co to co g

to 
s _

II igeg

•sO

I



1

In the 2020 Final Order, the Commission directed the Company to provide information 
related to ring-fenced facilities in its annual RPS Development Plan proceedings.1 2 The next page 

of this attachment includes the following information for each facility:

2022 RPS Development Plan
Attachment 3: Information on Ring-Fenced Facilities

Whether or not a solar facility is ring-fenced does not affect how to account for 
accelerated renewable energy buyers (“ARBs”) under Subsection G 1. If an ARB has contracted 
with the Company for a ring-fenced facility, the nameplate capacity of that facility offsets the 
Company’s development target under Va. Code § 56-585.5 D 4 (as long as that facility was 
placed in commercial operation after January 1, 2015). Further, the number of RECs produced 
by that facility is accounted for when determining the non-bypassable RPS Program-related costs 
and benefits from which that ARB is exempt. Notably, the same statements would be true for 
solar facilities that ARBs have under contract with other developers.

The name of the facility.
The nameplate capacity of the facility.
Projected and actual annual capacity factors. Actual capacity factors based on 2021 
calendar year data.
Levelized cost of energy in dollars per megawatt-hours (“S/MWh”). The Company has 
incorporated the value of capacity by applying the ICF forecasted capacity prices to a 
solar resource’s capacity value in the PJM market based on the February 2021 PJM 
ELCC study.
Whether each ring-fenced facility is contracted or expected to be contracted with an 
eligible ARB. Each facility is under contract with a known entity; accordingly, the only 
unknown piece of information at this time is whether that entity will certify as an ARB. 
The Company has stated “Yes” or “No” in response to this requirement based on the 
information it has on potentially-eligible ARBs at the time of filing (z.e., non-residential 
customers with over 25 MW of load). Actual determinations on ARBs will be based on 
the annual ARB certification process established by the Commission. See Attachment 5. 
Contracted prices in $/MWh. The Company has provided the price in year one of the 
agreement. Multiplying this price by any applicable price escalator would provide annual 
prices.
The contract duration.

A “ring-fenced” solar facility refers to a facility constructed and owned by the Company 
for a specific customer. Ring-fenced solar facilities are not constructed to serve the Company’s 
jurisdictional customers and are not paid for by jurisdictional customers. The costs of 
constructing and operating the facilities are “ring-fenced” so that jurisdictional customers are 
held harmless from any impacts of the projects.1

1 See, e.g.. Application of Virginia Electric and Power Company, For approval and certification 
of the proposed Remington Solar Facility pursuant to §§ 56-46.1 and 56-580 D of the Code of 
Virginia, Case No. PUE-2016-00048, Final Order at 6 (Feb. 1, 2017).
2 In the 2021 Final Order, the Commission directed the Company to continue to include this 

information.
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2022 RPS Development Plan
Attachment 3: Information on Ring-Fenced Facilities

Whether each contract is a bundled sale of energy, capacity, environmental attributes, and 
ancillary services, or a subset of these elements. For all contracts noted as “bundled,” the 
Company considers these to be bundled contracts for the sale of energy, capacity, 
environmental attributes, and ancillary services. Operationally, the Company physically 
offers the energy and capacity into the PJM market on behalf of the offtaker and 
separately delivers the RECs.
Any price escalators in the contracts.
Any performance guarantees in the contracts. The Company does not have any contracts 
that incorporate a “performance guarantee” as that term has been used in Case Nos. PUR- 
2018-00101 and PUR-2019-00105. Accordingly, the Company responds to this 
requirement based on whether the contract has an availability guarantee.

W
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a



EXTRAORDINARILY SENSITIVE INFORMATION REDACTED
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Site State MWac 2016 2017 2018 2020

19.10%NC 19.8

VA

VA

VA

NC

VA

VA

VA

Notes: * Interconnect agreement limitation.
1. Capacity factors only provided for full years of operation. COD year excluded as the partial year is not representative of the requested 
annual capacity factor.
2. Includes 0.5% degradation per year after the first full operating year

2022 RPS Development Plan

Attachment 4: Historical Capacity Factors for Solar Fleet

VA

VA

VA

NC

Tracking

Fixed Tilt

©
16.30%

13.70%
16.30%
20,00%

20.20%
17.80%

VA

VA

VA

NC

VA

VA

17*

20*

19.16

19.8

17.6*

17

VA

VA

VA

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking 

Single-axis tracking

Single-axis tracking 

Single-axis tracking 

Single-axis tracking

Fixed Tilt

19.70%

20,40%
20.40%
17.50%

Pecan___________

Montross________

Gloucester_______

Gutenberg________

Colonial Trail West 

Chestnut_________

Grasshopper______

Spring Grove_____

Belcher__________

Sadler___________

Bedford

Rochambeau______

Fort Powhatan

Morgans Comer

Scotti________

Whitehouse 

Woodland 

Remington 

Oceana________

Hollyfield 

Puller

18.10%

21.70% 
19.70% 
19.90% 

19.40%
19.70%
22.10%
21.90% 

24,10% 

22.30% 
21.50% 

21.90% 

24.10%

COD 

12/28/2015 

12/11/2016 

12/11/2016 

12/11/2016 

10/1/2017 

11/30/2017 

9/6/2018 

10/31/2018 

12/7/2018 

12/12/2018 

4/22/2019 

9/20/2019 

12/26/2019 

1/31/2020 

10/30/2020 

11/30/2020 

6/30/2021

7/6/2021 

11/23/2021 

12/23/2021 

1/19/2022

15

74.9

20* 

19.8*

79.9

142.4*

74.9*

80*

97.9

88.2

100*

70*

19.9*

150

2019

17.30% 

14.30% 
21.30% 
19.60% 
19.80% 

21.40% 
21.50% 
22.10% 

21,80%

22.80%

2021

18.30% 

20.60%
21.90% 
22.30% 

21.00%

22.30% 
20.40% 
23.00% 
25.10%

22,40% 
23.30% 

25.40% 

21.70% 
22.70% 

24,30% 
25.20%



For existing customers that potentially qualify as ARBs under Code § 56-585.5 G, provide:

i.

ii.

iii.

[END EXTRAORDINARILY SENSITIVE CUSTOMER INFORMATION]

In the 2020 Final Order, the Commission directed the Company to provide information 
related to ARBs in its annual RPS Development Plan proceedings:

The total aggregate annual load for the prior calendar year associated with these 
customers: 13,488,605 MWh (2021).
The total aggregate peak load for the prior calendar year associated with these 
customers: 1,900.0 MW (2021).
The aggregate amount of energy, capacity, and RECs procured by such customers 
in the prior calendar year, to the extent known: 1,677,161 MWh (2021).

M
(=»

K3

UH

Identify all customers that have certified as ARBs and provide (i) the total annual load for 
the prior calendar year associated with each customer, and cumulatively for all such 
customers; (ii) the total peak load for the prior calendar year associated with each 
customer, and cumulatively for all such customers; and (iii) the aggregate amount of 
energy, capacity, and RECs procured in the prior calendar year by each customer, and 
cumulatively for all such customers. For each customer certified as an ARB, the table below 
contains the 2021 annual sales, aggregate peak load, production from bundled contracts and 
production from REC-only contracts.

2022 RPS Development Plan
Attachment 5: Information on Accelerated Renewable Energy Buyers

Va. Code § 56-585.5 G permits customers who certify as accelerated renewable energy 
buyers (“ARBs”) to be exempt from certain RPS Program-related costs and benefits. Effective 
February 1, 2022, the Commission adopted its Regulations Governing Accelerated Renewable 
Energy Buyers, which implement the provisions of Va. Code § 56-585.5 G regarding ARBs, 
including processes for ARBs to certify.

[BEGIN EXTRAORDINARILY SENSITIVE CUSTOMER INFORMATION]



Distributed Solar

Energy Storage

Natural Gas-Fired

Generic Solar

2022 RPS Development Plan
Attachment 6: Alternative Plan Modeling Assumption Summaries

Lower of the design capacity factor or the three-year 
average of existing solar tracking fleet in Virginia 
22.5% (three-year historical average for existing solar 
tracking fleet in Virginia in 2019, 2020, and 2021)

______________Pumped Storage
Nuclear Small Modular Reactor

Unit Retirement Methodology 
Load Forecast

Offshore Wind
Onshore Wind

h*
€5
hJ
a

Energy Efficiency Assumptions 
Commodity Price Forecast 

Required Resource Additions 
__________ Supply-Side Options 

Utility-Scale Solar

Integrated Resource Plan 
_____________ Plan Name 

Unit Retirements

Capacity Factors
Specific Solar Facilities

60 MW cost of service blocks, available beginning in 
2025; 120 MW PPA blocks, available beginning in 2025; 
no more than 1,200 MW per year_____________________
2 MW blocks, both cost of service and PPA, available 
beginning in 2025; no more than 120 MW per year_____
Specific 2,600 MW block, available beginning in 2033 
Specific 120 MW unit, available in 2027; specific 80 
MW unit, available in 2028; generic 80 MW units, 
available once per year beginning in 2028______________
30 MW, four-hour blocks, available beginning in 2025; 
no more than 300 MW per year_______________________
Specific 300 MW unit, available for selection in 2031 
285 MW units, available beginning in 2033; 10 
maximum units available, one unit per year____________
Generic lx CT 90 MW aeroderivative unit, 4 units 
available per year beginning in 2026, maximum of 24 
units; generic 2x CT 485 MW units, 1 unit available per 
year beginning in 2029, maximum of 10 units; specific 
2x CT 485 MW units, 1 unit available per year beginning 
in 2027, maximum of 2 units; generic 1x1 CC 580 MW 
unit, 1 unit available per year beginning in 2029, 
maximum of 5 units; generic 2x1 CC 1160 MW unit, 1 
unit available per year beginning in 2029, maximum of 5 
units; generic 3x1 CC 1740 MW unit, 1 unit available per 
year beginning in 2029, maximum of 5 units

2022 Update, Case No. PUR-2022-00147  
Alternative Plan A________________________________
Yorktown Unit 3 (oil), 2023; Chesterfield Units 5 & 6 
(coal), 2023; Clover Units 1 & 2 (coal), 2025; Rosemary 
(oil), 2027; Altavista (biomass), 2028; Hopewell 
(biomass), 2028; Southampton (biomass), 2028); Mount 
Storm in West Virginia (coal), 2044; VCHEC 
(coal/gob/biomass), 2045 ________________________
Chosen by the PLEXOS model______________________
2022 PJM Load Forecast (published Jan. 2022) scaled 
down to the DOM LSE level, with adjustments for 
energy efficiency and retail choice___________________
Approved energy efficiency programs as of August 2022 
2022 ICF Base Case________________________________
None



Capacity Values

REC Purchase Limitation

Capacity Purchase Limit

2022\RPS Development Plan
Attachment 6: Alternative Plan Modeling Assumption Summaries

aIntegrated Resource Plan 
_____________ Plan Name
__________ Offshore Wind 

Onshore Wind

2022 Update, Case No. PUR-2022-00147____________
Alternative Plan A_______________________________
42%____________________________________________
Specific 120 MW unit, 36.5%; specific 80 MW unit,
42.4%; generic 80 MW units, 39.5%_________________
PJM ELCC values (published Dec. 2021) through 2032, 
ICF-forecasted ELCC values thereafter______________
100% of RECs from PJM REC market through 2024; 
25% of RECs from PJM REC market and 1% of RECs 
from a Virginia REC market beginning in 2025_______
2,700 MW



Unit Retirement Methodology

Load Forecast

Energy Efficiency Assumptions

Distributed Solar

Energy Storage

Generic Solar

2022 RPS Development Plan
Attachment 6: Alternative Plan Modeling Assumption Summaries

W

©

©

©

_____________ Pumped Storage
Nuclear Small Modular Reactor

Capacity Factors
Specific Solar Facilities

Supply-Side Options 
Utility-Scale Solar

Integrated Resource Plan 
_____________ Plan Name 

Unit Retirements

Commodity Price Forecast 
Required Resource Additions

Offshore Wind
Onshore Wind

Lower of the design capacity factor or the three-year 
average of existing solar tracking fleet in Virginia 
22.5% (three-year historical average for existing solar 
tracking fleet in Virginia in 2019, 2020, and 2021)

60 MW blocks, with each block reflecting 65%-35% split 
between cost of service and PPA, available beginning in 
2025; no more than 1,200 MW per year________________
2 MW blocks, with each block reflecting 65%-3 5% split 
between cost of service and PPA, available beginning in 
2025; no more than 120 MW per year_________________
Specific 2,600 MW block, available beginning in 2033 
Specific 120 MW unit, available in 2027; specific 80 
MW unit, available in 2028; generic 80 MW units, 
available once per year beginning in 2028______________
30 MW, four-hour blocks, with each block reflecting 
65%-35% split between cost of service and PPA, 
available beginning in 2026; no more than 300 MW per 
year_______________________________________________
Specific 300 MW unit, available for selection in 2031 
285 MW units, available beginning in 2033; 10 
maximum units available, one unit per year

2022 Update, Case No. PUR-2022-00147______________
Alternative Plan B_________________________________
Yorktown Unit 3 (oil), 2023; Chesterfield Units 5 & 6 
(coal), 2023; Clover Units 1 & 2 (coal), 2025; Rosemary 
(oil), 2027; Altavista (biomass), 2028; Hopewell 
(biomass), 2028; Southampton (biomass), 2028); Mount 
Storm in West Virginia (coal), 2044; VCHEC r
(coal/gob/biomass), 2045____________________________
Determined by Company based on 10-year cash flow 
analysis, environmental regulations, and other policy 
considerations______________________________________
2022 PJM Load Forecast (published Jan. 2022) scaled 
down to the DOM LSE level, with adjustments for 
energy efficiency and retail choice____________________
Approved energy efficiency programs as of August 2022 
plus generic energy efficiency programs that meet the 
requirements and targets of the GTS A and the VCEA, as 
well as a 5% energy savings target for 2026 and beyond 
2022ICF Base Case_________________________________
CE-3 Projects, CE-3 Distributed Solar Project, generic 
solar and energy storage resources in quantities 
consistent with the 2022 RPS Development Plan, 2,600 
MW block of offshore wind in 2034



Capacity Values

REC Purchase Limitation

Capacity Purchase Limit

2022 RPS Development Plan
Attachment 6: Alternative Plan Modeling Assumption Summaries

P
© 
kJ 
©
kJ 
<3>

Integrated Resource Plan 
_____________ Plan Name
__________ Offshore Wind

Onshore Wind

2022 Update, Case No. PUR-2022-00147____________
Alternative Plan B_______________________________
42%_____________________________________________
Specific 120 MW unit, 36.5%; specific 80 MW unit,
42.4%; generic 80 MW units, 39.5%_________________
PJM ELCC values (pubfished Dec. 2021) through 2032, 
ICF-forecasted ELCC values thereafter_______________
100% of RECs from PJM REC market through 2024; 
25% of RECs from PJM REC market and 1% of RECs 
from a Virginia REC market beginning in 2025________
2,700 MW
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Offshore Wind
Onshore Wind

Integrated Resource Plan 
_____________ Plan Name 

Unit Retirements

Capacity Factors 
Specific Solar Facilities

Offshore Wind
Onshore Wind

_____________ Pumped Storage
Nuclear Small Modular Reactor

Commodity Price Forecast 
Required Resource Additions 
________ Supply-Side Options

Utility-Scale Solar

2022 Update, Case No. PUR-2022-00147_____________
Alternative Plan C_________________________________
Yorktown Unit 3 (oil), 2023; Chesterfield Units 5 & 6 
(coal), 2023; Clover Units 1 & 2 (coal), 2025; Rosemary 
(oil), 2027; Altavista (biomass), 2028; Hopewell 
(biomass), 2028; Southampton (biomass), 2028); Mount 
Storm in West Virginia (coal), 2044; VCHEC 
(coal/gob/biomass), 2045 ________________________
Determined by Company based on 10-year cash flow 
analysis, environmental regulations, and other policy 
considerations_____________________________________
2022 PJM Load Forecast (published Jan. 2022) scaled 
down to the DOM LSE level, with adjustments for 
energy efficiency and retail choice___________________
Approved energy efficiency programs as of August 2022 
plus generic energy efficiency programs that meet the 
requirements and targets of the GTS A and the VCEA, as 
well as a 5% energy savings target for 2026 and beyond 
2022 ICF Base Case________________________________
None

60 MW blocks, with each block reflecting 65%-35% split 
between cost of service and PPA, available beginning in 
2025; no more than 1,200 MW per year________________
2 MW blocks, with each block reflecting 65%-35% split 
between cost of service and PPA, available beginning in 
2025; no more than 120 MW per year_________________
Specific 2,600 MW block, available beginning in 2033 
Specific 120 MW unit, available in 2027; specific 80 
MW unit, available in 2028; generic 80 MW units, 
available once per year beginning in 2028______________
30 MW, four-hour blocks, with each block reflecting 
65%-35% split between cost of service and PPA, 
available beginning in 2026; no more than 300 MW per 
year_______________________________________________
Specific 300 MW unit, available for selection in 2031 
285 MW units, available beginning in 2033; 10 
maximum units available, one unit per year

Lower of the design capacity factor or the three-year 
average of existing solar tracking fleet in Virginia 
22.5% (three-year historical average for existing solar 
tracking fleet in Virginia in 2019, 2020, and 2021) 
42%___________________________________________
Specific 120 MW unit, 36.5%; specific 80 MW unit, 
42.4%; generic 80 MW units, 39.5%



REC Purchase Limitation

Capacity PurchaseLimit
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Integrated Resource Plan 
_____________ Plan Name 

Capacity Values

2022 Update, Case No. PUR-2022-00147____________
Alternative Plan C_________________________________
PJM ELCC values (published Dec. 2021) through 2032, 
ICF-forecasted ELCC values thereafter_______________
100% of RECs from PJM REC market through 2024; 
25% of RECs from PJM REC market and 1% of RECs 
from a Virginia REC market beginning in 2025________
2,700 MW
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W
hJ

Commodity Price Forecast 
Required Resource Additions

Integrated Resource Plan 
_____________ Plan Name 

Unit Retirements

Supply-Side Options
Utility-Scale Solar

Offshore Wind
Onshore Wind

60 MW blocks, with each block reflecting 65%-35% split 
between cost of service and PPA, available beginning in 
2025; no more than 1,200 MW per year________________
2 MW blocks, with each block reflecting 65%-35% split 
between cost of service and PPA, available beginning in 
2025; no more than 120 MW per year_________________
Specific 2,600 MW block, available beginning in 2033 
Specific 120 MW unit, available in 2027; specific 80 
MW unit, available in 2028; generic 80 MW units, 
available once per year beginning in 2028______________
30 MW, four-hour blocks, with each block reflecting 
65%-35% split between cost of service and PPA, 
available beginning in 2026; no more than 300 MW per 
year through 2036, no more than 600 MW per year 
thereafter

2022 Update, Case No. PUR-2022-00147_____________
Alternative Plan D_________________________________
Yorktown Unit 3 (oil), 2023; Chesterfield Units 5 & 6 
(coal), 2023; Clover Units 1 & 2 (coal), 2025; Rosemary 
(oil), 2027; Altavista (biomass), 2028; Hopewell 
(biomass), 2028; Southampton (biomass), 2028; 
Gordonsville (gas), 2036; Chesterfield Units 7 & 8 (gas), 
2038; Elizabeth River (gas), 2038; Gravel Neck (gas), 
2038; Possum Point 6 (gas), 2039; Bear Garden (gas), 
2039; Darbytown (gas), 2041; Ladysmith (gas), 2043; 
Mount Storm in West Virginia (coal), 2044; VCHEC 
(coal/gob/biomass), 2045; Remington (gas), 2045; 
Brunswick (gas), 2045; Greensville (gas), 2045; Warren 
(gas), 2045________________________________________
Determined by Company based on 10-year cash flow 
analysis, environmental regulations, and other policy 
considerations; retires all Company-owned carbon- 
emitting generation by the end of 2045________________
2022 PJM Load Forecast (published Jan. 2022) scaled 
down to the DOM LSE level, with adjustments for 
energy efficiency and retail choice____________________
Approved energy efficiency programs as of August 2022 
plus generic energy efficiency programs that meet the 
requirements and targets of the GTS A and the VCEA, as 
well as a 5% energy savings target for 2026 and beyond 
2022ICF Base Case________________________________
CE-3 Projects, CE-3 Distributed Solar Project, generic 
solar and energy storage resources in quantities 
consistent with the 2022 RPS Development Plan, 2,600 
MW block of offshore wind in 2034



Generic Solar

Capacity Values

REC Purchase Limitation

Capacity Purchase Limit
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Capacity Factors
Specific Solar Facilities

Offshore Wind
Onshore Wind

Integrated Resource Plan 
__________________Plan Name 
_____________ Pumped Storage 
Nuclear Small Modular Reactor

2022 Update, Case No. PUR-2022-00147__________
Alternative Plan D______________________________
Specific 300 MW unit, available for selection in 2031 
285 MW units, available beginning in 2033; 10 
maximum units available, one unit per year

Lower of the design capacity factor or the three-year 
average of existing solar tracking fleet in Virginia_____
22.5% (three-year historical average for existing solar 
tracking fleet in Virginia in 2019, 2020, and 2021) 
42%____________________________________________
Specific 120 MW unit, 36.5%; specific 80 MW unit,
42.4%; generic 80 MW units, 39.5%_________________
PJM ELCC values (published Dec. 2021) through 2032, 
ICF-forecasted ELCC values thereafter_______________
100% of RECs from PJM REC market through 2024; 
25% of RECs from PJM REC market and 1% of RECs 
from a Virginia REC market beginning in 2025________
5,500 MW
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Commodity Price Forecast 
Required Resource Additions 
________ Supply-Side Options

Utility-Scale Solar

kJ

p

kJ

_________ Pumped Storage
Nuclear Small Modular Reactor

Integrated Resource Plan 
_____________ Plan Name 

Unit Retirements

Offshore Wind
Onshore Wind

60 MW blocks, with each block reflecting 65%-35% split 
between cost of service and PPA, available beginning in 
2025; no more than 1,200 MW per year________________
2 MW blocks, with each block reflecting 65%-35% split 
between cost of service and PPA, available beginning in 
2025; no more than 120 MW per year_________________
Specific 2,600 MW block, available beginning in 2033 
Specific 120 MW unit, available in 2027; specific 80 
MW unit, available in 2028; generic 80 MW units, 
available once per year beginning in 2028______________
30 MW, four-hour blocks, with each block reflecting 
65%-35% split between cost of service and PPA, 
available beginning in 2026; no more than 300 MW per 
year through 2036, no more than 600 MW per year 
thereafter__________________________________________
Specific 300 MW unit available for selection in 2031 
285 MW units, available beginning in 2033; 10 
maximum units available, one unit per year

2022 Update, Case No. PUR-2022-00147_____________
Alternative Plan E_________________________________
Yorktown Unit 3 (oil), 2023; Chesterfield Units 5 & 6 
(coal), 2023; Clover Units 1 & 2 (coal), 2025; Rosemary 
(oil), 2027; Altavista (biomass), 2028; Hopewell 
(biomass), 2028; Southampton (biomass), 2028; 
Gordonsville (gas), 2036; Chesterfield Units 7 & 8 (gas), 
2038; Elizabeth River (gas), 2038; Gravel Neck (gas), 
2038; Possum Point 6 (gas), 2039; Bear Garden (gas), 
2039; Darbytown (gas), 2041; Ladysmith (gas), 2043; 
Mount Storm in West Virginia (coal), 2044; VCHEC 
(coal/gob/biomass), 2045; Remington (gas), 2045; 
Brunswick (gas), 2045; Greensville (gas), 2045; Warren 
(gas), 2045________________________________________
Determined by Company based on 10-year cash flow 
analysis, environmental regulations, and other policy 
considerations; retires all Company-owned carbon- 
emitting generation by the end of 2045________________
2022 PJM Load Forecast (published Jan. 2022) scaled 
down to the DOM LSE level, with adjustments for 
energy efficiency and retail choice____________________
Approved energy efficiency programs as of August 2022 
plus generic energy efficiency programs that meet the 
requirements and targets of the GTS A and the VCEA, as 
well as a 5% energy savings target for 2026 and beyond 
2022ICF Base Case________________________________
None
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Offshore Wind
Onshore Wind

Integrated Resource Plan 
_____________ Plan Name 
________Capacity Factors

Specific Solar Facilities

2022 Update, Case No. PUR-2022-00147 
Alternative Plan E

Lower of the design capacity factor or the three-year 
average of existing solar tracking fleet in Virginia 
22.5% (three-year historical average for existing solar 
tracking fleet in Virginia in 2019, 2020, and 2021) 
42%_____________________________________________
Specific 120 MW unit, 36.5%; specific 80 MW, 42.4%; 
generic 80 MW units, 39.5%________________________
PJM ELCC values (published Dec. 2021) through 2032, 
ICF-forecasted ELCC values thereafter_______________
100% of RECs from PJM REC market through 2024; 
25% of RECs from PJM REC market and 1% of RECs 
from a Virginia REC market beginning in 2025________
5,500 MW



The Company completed a high-level assessment of the potential reliability of the 
Company’s transmission system under the build plans shown in Alternative Plans A through E, 
with the goal of identifying any potential reliability concerns. A significant factor in future 
transmission system reliability is the retirement of synchronous generation facilities. Based on 
the time it takes to complete this type of analysis, the Company used Alternative Plans A, B, and 
C from the 2021 ERP Update filed in Case No. PUR-2021-00201 as a proxy for Alternative Plans 
A, B/C, and D/E in the 2022IRP Update filed in Case No. PUR-2022-00147. This approach 
provides a reasonable approximation of potential reliability concerns because of the similarity of 
existing unit retirements within those groups. The Company performed this analysis by 
replicating the general synchronous generation retirement trend described in these Alternative 
Plans. The primary limitation of using Alternative Plans A, B, and C from the 2021 IRP Update 
as a proxy is that the 2021 IRP Update did not include nuclear small module reactors (“SMRs”), 
which were included as a resource for the first time in the 2022 IRP Update. The Company will 
incorporate SMRs into its reliability analyses in future filings. The Company provided the 
following summary of its assessment in Section 2.3 of the 2022 IRP Update, with additional 
details provided in Chapter 7 of the 2022 IRP Update:

• Plans D/E: The Company has concerns regarding whether Plans D/E would be capable of 
maintaining a reliable system with the retirement of all carbon-emitting units—the 
traditional synchronous generators relied on for system reliability—by the end of 2045. 
The Company’s analysis showed suboptimal primary frequency response following the 
loss of a large synchronous generation. The analyses completed for Plans D/E also showed 
deterioration of inertia response when compared to Plans A and B/C; in addition, average 
fault current over the Company system decreased when compared to Plans A and B/C.

• Plan A: The Company does not have significant transmission system reliability concerns 
under the build plan shown in Plan A. While Plan A includes a significant amount of new 
intermittent solar generation, Plan A also maintains the majority of the Company’s existing 
fleet of synchronous generation facilities and constructs additional quick-start and 
dispatchable combustion turbines, both of which would help the system maintain reliability 
and continue to run similarly to how it runs today. Nevertheless, the Company has 
concerns with Alternative Plan A for other reasons unrelated to transmission system 
reliability, as discussed in Section 2.2 of the 2022 IRP Update.

©
KJ
CO
tn

2022 RPS Development Plan
Attachment 7: Alternative Plan Reliability Assessment

In the 2021 Final Order, the Commission directed the Company to provide an assessment 
regarding the impacts of every modeled plan on the reliability of the Company’s service and 
identify any reliability concerns.

• Plans B/C: While the Company has transmission system reliability concerns when 
compared to Plan A, concerns regarding Plans B/C are alleviated in part by the preservation 
of natural gas-fired generation beyond 2045 to address future system reliability, stability, 
and energy independence issues. Yet Plans B/C show deterioration of inertia response as 
a result of further retirement of rotating machines when compared to Plan A; in addition, 
average fault current over the Company system decreased when compared to Plan A.
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Table 9-1: Renewable Energy Facilities for RECs for RPS Program Compliance

OwnershipFacility

2022 RPS Development Plan
Attachment 9: Renewable Energy Facilities for RPS Program Compliance

Table 9-1 lists the Company-owned renewable energy facilities and PPAs—both existing 
facilities and those approved by the Commission—that the Company intends to utilize to meet its 
annual RPS Program requirements.

p

0)
Ur)

Operational Status 
as of Sept. 30, 2022 

Operational 
Operational 
Operational
Operational
Operational 
Operational
Operational
Operational
Operational
Operational
Operational 

Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction

_______________Gaston Hydro 
______ Roanoke Rapids Hydro
__________ North Anna Hydro 
_________________ Scott Solar 
___________ Whitehouse_Solar 
____________ Woodland_Solar

Solar Partnership Program 
CVOW Demonstration Project

Williamston Speight Solar 
________________ Essex Solar 
__________Water Strider Solar
_________Westmoreland Solar 
____________ Grassfield Solar 
________________Norge_Solar 
_____________Sycamore_Solar 
___________ Wallington Solar 
__________ Pleasant Hill Solar
___________ Chesapeake Solar 
_______________ Wythe_Solar 
______________ Cavalier_Solar 
______________ Rivanna Solar 
_____________ Solidago_Solar 
_______________ Sebera_Solar 
_____________Quillwort_Solar 
___________ Winterpock_Solar 
_____________ Camellia_Solar 
__________ Winterberry Solar 
____________ Sweet Sue Solar 
___________ Otter_Creek_Solar
__________ Piney Creek Solar
_______ Fountain Creek Solar
_______________Walnut Solar 
______ Dulles Solar + Storage
___________ Black Bear Solar 
___________ Springfield Solar 
_______ Sinai Solar + Storage

360 Solar 1

Company 
Company 
Company 
Company 
Company 
Company 
Company 
Company 

PPA 
PPA
PPA
PPA 

Company 
Company 
Company

PPA 
PPA
PPA
PPA
PPA
PPA 

Company 
Company 
Company 
Company 
Company 
Company 
Company 
Company 
Company 
Company 
Company 
Company 
Company 
Company

PPA
PPA

Actual / Estimated 
Year 1 GWh 

383
389

________ 1________
32_______
34 _______
32________

________ 6________
_______ 44________

27________
39________
176
43________
37________
37________
78________
37________
37________

219
139
316
23________
39________
35 ________
35________
39________
35________
39________
147
118________
158________
158
296________
197________

3 _________
4 _________

20________
51



Facility Ownership

The Company has banked the RECs generated by these facilities in 2021 and previous years, and 
intends to continue to do so through 2024 for use in 2025 when the requirement for Virginia- 
located resources begins.

2022 RPS Development Plan
Attachment 9: Renewable Energy Facilities for RPS Program Compliance

W
M

Si
UHPPA

PPA
PPA
PPA
PPA
PPA
PPA
PPA
PPA
PPA 
PPA
PPA 
PPA
PPA

Operational Status 
as of Sept. 30,2022 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction 
Under Construction
Under Construction

Actual / Estimated 
Year 1 GWh 

_______ 51_______  
29 

_______ 32_______  
39
79 

________ 6________  
6________

________ 6________  
________ 6________
________2________

6________
________6________  

6________
4

Note: (1) RECs should qualify toward RPS Program carve out for distributed energy resources located in the Commonwealth 
with a nameplate capacity of 1 MW or less.

_____________ 360 Solar 2
___________Stratford Solar 
______Cox Solar + Storage
_____________ Surry Solar 
____________ Ho-Fel Solar 
________ Elm Spring Solar 
______________ Shanvalee
Rockingham Scenic Farms 
___________ Sandale Solar 
_________ USS Boykins I1

__________USS Boykins 3 
________ Spring Run Solar
____________Suffolk Solar

Nuby Run Solar



o o o o

m rn
m m

co
£

o mo o

c

s a a'

o m to 
S P 

cm in 
CO oi 
m

O o

tn

TH
3 g R o o

in co 
in co 
m

o? co

o o

8 8

o o

R 3 S 
in n 4

o o

o o

£-5. E
.b

o os § 

« 2- ‘5 mvH W 
cn i-T

* -A

8 § R. a s
<0 3-

8 a

o m

i ha

«H O fO 
t t S£ R 3 

£ 3 

a ■'*'

2 I

o o ° g 3

3 S' 
<-f 8 i

e I £ i
2 e

00000

5

cn

I s i “ s h !o o o co 
cn r*

m ow
§

DO

■& £ =

N® « c c S “V nn
S s ° I

nim ii 
iiip0 o V V = -1

5 s

S ? ij

a 

a

I
§

R

m'
cn

s 

o.

s'

CO rH 
CM

S R 

CM

m
io
m
R 

S

in
3

CM

3

a

3

S
m

X 

3

8

S 3 

ID ID
O’

£ o o 

m 
lhs 
CM

cn o o o
cn r*« «-•i 5 -■

ID 

•H

CD

S 

LD 
S'

8

tn 
in 
s 

in

o
5

a 

s'

- g 

£ 
2 
t

r*' o o o o o

3 
§

a

cC

<0
m
3

O)
nl

co
B 

B

£

3

3

0 a a 

m in 
CO ’0- 
s a

I s' 

o 3 « 
S " “

I

o
ID

s 0 s §

3

O CM O 
m 
cn 
R

CO
ID

a:

cn

3 

co* 

€0

M
p

©

0)
l#i

N m 
§ -3
3 y = 
3 5 § g

0 3 

o 

a 

a

j
8" 

ce

%
s

S 

c
5

ii
<■?

to o o cn 
p 

1 a

.. xf

» s 

O ID 
CM tn’ 

cn 
m

3

I
R
f

s

00

<n

r-T eg id 
pm o r*x 
3 3 5 

•H

g
3 

DC

CM O O O
r-t ID CO
00 r-l r-

3 
«

§

rM

3

in co

§B
m

a ° a s

a 

ID
i: 

T-4

Ss-U Efl

Si IHH1 s

3 8 8

cn «h m
cm cn co
m £ r?

o v< cn 
SB

O U,

0 g 3

3 3 

vX

•& 

D
4->

E

3

tn

§
£
a

8

Q. 
•5 

a

£ 

ro
1 

u 
O) 
5
2 

•o

xt cn r- rj tn
cm r- CD CM CM
«-T r-T io xf cn

" 3 3

in »-<

S ° ft 

cn cd
to o'
s s

s'

cn

< 3 (

cn
s

IM
s 

CM

ID

a

a 

a 

c

S 0 5 

c 
U3* C
O C_
cn o
3 W'

? 2

CI!

5

or

0 a 3 

ft X. 
a a 

m

R S 

3 o r-

8' R'
— id

s 0 a 8

3 3 3

S 8 3

K m

11 !■

J3 3 

CM 

tn

rM CM 
cn << 
ID CM 
tn to 
cn

nui ih? 

uniHH
I
o

3 3 3

O rd CM
« cn m'
ID CD Xt
cm m cn
S' ’■•'

cn cn 
a s 

a'

in rM CM
3 8 S'

m m cn
cn cn o'

3 §
cn

1 q 111 
my ii 
; iH l

3 
c
« 

a
£

O
E 
£ 

o
£

£

o
§ 

§■3

R S5 3

3 s

rM* in

I1 W» 
c o 
y 

? 5 

= flj 
I = 

1 i

TJ 3
0> O

m cm

S3
a 

3

ass 

ID rM N
co cn r<
r* cd ’?■
00 tn rM
in m tn

cm S cn 

rM in 
at cm <n 
S 8 E 

i< cn tn'

a 0 § § 

s' ‘ ‘ 

m
r<

HH
c Q o- 

<D 
E
8 

c

o cm tn B a 

cn cn 
cn cm

o m id
3 S

rs 

co 
s'

c e «■ s 
I m 

- g§ -

E a
i i
II

R S 

a' r 
CM h-

' i • i 
s a 

in co 
cn

S ° 8 8
I 

rM

•5 2 2 n 
las I 

c a: 2- 8 

& a 5 .§ 

nil

So ! 8

cn o m 
m tn to 
m rM tn 

8'3'S
a a m'

° a a 

A. f. 
m m 
a

3 s

S3'

3 
•tf

R R § 

of m rf 
a a 3 

a' a' a

0 
is 1 

as

ot »
o' i< s*
§ 8 3

a' -

O cm CD 
cm tn 
IJ

0 3 3 

ft M. 
X pi

? H 
f aif
It?-: 
s fe 2

s 9 

CM
00 
cn 

CM

i i 1 i

a §sl

a

CO o o o
tn to rM
<n rM Xt
s' s' a

rM tn ID
rM* GJ

R 8 

cn i< 
m cm 
rM ID 
a

£ 0 s 

i

8 

M*

£*

cn o o m

8

XT

0 tq m 

n o 
CM CO 
tq tn

0 8 

cn cm 
S 5

2

>. 

a 
E 

8 
0) 
|£ 

o 

.0

2

5
2 

u- 5 
cu 
t- ro met

Hi 
8 H
2 & 1 
as a

2:1
S S s 

m o c 
?§!

a'-a e

HI 

§■•2

Oi
if if JI rl|
’S 5 a



H1

asSs g
J s°e° 3.§33 § ■ ■35

III1531133 sills 3
»M ID
5 3 3 ■ ■S3 3321123i!§

v>v> v> v>5A V» V> V>

iHIssun 1132 ts

313 6 • ■ 353

a v»SA V» Vk V>

33113§1113 I353§ 53 3 ■ •«-< tn
33i!

§
v> v> Vk<Air>0WV>IA W«A V> V><A V» <A <A

siih 51II§slip13 3. ■1®23 35

a <A Vk V> V>Vk V> kAkA kA Vk V>

slip §3513> U r« S
2 5 3 S22§

3 • ■331§35 2 ? £ 

o w

kA kA kA kA kAkA -kA kAkA kA kA kA

slip on11113 §3IS !• ■532
Sa”4

kA kA kA

r» co trt in2d5SSsop§s§3 §3a s. s. g

1
kA kA kA kA kAkA kA

slip 010io Q S’ kt m
335 2 3

rk

s3Ck CO Q dm3 is”3spa
kAkA kA kA kA kA kA kA kA kA kAkA kA kAkA kA kA kA

m ~ n wSi'
3 3 533 O' J51115 3

m m e
5 33 83033 S5

kA kA kA kA kAkA kA kA kA kAkA kA kAkA kA

51'0 §33!§3
V -4

kA kA kA kA kAkA kA kA

§• • .3■15 5
m

5§3 3a053

kAkA kA kA kA kAkA kA kA

SLI3 5 • ■ ■ 3 ao • 5 3q m o
333

88
o m§133 0t 9

§
kA kA kA kAkA kA kA kA kA kA kA kA kAkA kAkA kA

nS .88 

° s as
sL .3 3 • ■ •§ S i331am 31 3§5

aI
kA kA

§■5§3 9 S 8 
s a J °

5 • 

Ifi

kA kA kA kA kAkA kA kAkA kA kA

O S.s ■ 5a
• J •

a

3 •
ts id rr> 

H « ,3 ■ 
ID 3 S -

IIH?kA kA kA kAkA kA kA kA kA

8 ,■5.a ■1 ■

kA kA kA kA kA

n §

g

fl g
I! £ h!Of

® c o

s

tc

8888S

I? 3

M

3
3

§

8

s
8

§ '

s
rl '

3

K

8

8

a 
a '

Ia
r4

3

a

3
a

s

53 h

f 

a

8 

s 
2 

- S

H
H

r»3 .
S fl

1

i

88 6 , 
o r» d 
Ck aH

i

s

5

a

m

fl 
' d ‘

a

1

Ls

g X

151!! !

fl 3 
C rl

I
li
< <

ii
!!

H
5 

E

§ 

%

fl $ 
U r4

fl
d

a

10
ms
585E

3

^3

£

a

I

1
s

iiii 
yy
2 2 2 2

8

§
§

I
g

I
§

i
i

3. • ■§

1

«a

e s

1 = i

kA kA <A kA kA

31 'la

s 

o 
g

2

I
t

i
i

I s s 3g§

1
!
2

£

s

■3.

■& =

I

5110

£ i

03g

SS88
2 2 2 2

ll
H
It
2 s

i a 
11 
■S s

ih

.2

«
5

1j

•a &
z S

86 

SS

§ '

§ '

S '

I '

i
s

I
§

§'

co 57 in S’ 
* , q
° s ss

8*! ,88

o o oo

si

r4 <!

8 2 §
2 8 2

as
Is

If
1s}1

ii

0

I

d m «-i

= t 2 
S r 
ih

si

(L, 2

1i 2 &
10

u.- i
OH

M

KS33 
s a ’ -‘

§§

. I

P 

fi

hit 
0}M
i HOI If tf f 
ih!

ihn
liH
jihj

& 
d '

§i

H

hit! I

smh

diilhi



010 sms§03 §5^ 3§ § §32533 3

I

oih sun 010033 35 a35 §3 33 SS
’t 5H 5

v>

0>
UrJ

V* <A WWW w w w w w

010103 2 5 s a a 
m m U

3 S 
d 2

33 § I§

010 OHB102 3 5 e 3 a 
eri en -J s§ 25

WWW w w w w w w w w w w w w w w w w w w

HIO §110co kA ry m3 2 3 9 5§ 555 32
25

3SR'J

w w w W w w W W w w w w w

3 S 3 3 0115 H10m m 
n 253 35 5 as 3 3«»

w w w W w w w

o Oso mo . §255 3B tn w
25 2

WWW w w w w

s 010 Oils Oils ■o2 Bs«» < HIS
W w w w w w w w w w w w w w w w w w w wWWW

5 Balls Sill SR538 , 8
Jdssa

r. S S«5
§S 8 SSS — Ba! §3 °a ’

6

5 yO' slIII O' ■§ ■ 5s £ aasa 
§£ s' *3’J O BBS 32 21

o

WWW w w w w w w w

2 2l'15 g. ■ ■§ ■0 Sai 52 3 5 

a
SB1

WWW w w WWW w w w w w w w w w wWWW w w

5 31'I5 H'll a...2Ba •H
553 3a 55 ' I

W W w w w w w w w w w w

5 o■15 sf•§1 3••'S523 s! 33 1§I
w w w w w w w w w w w

1 a0§ 2 H-3 sl'II 2 ■ ■ .3o 33s , 323

i
WWW

as a 
o d ' ' ’ 353 $ 2 

° §

a

w W W W WWW

qss
9 5 J 1 ' s

8 S

§

w w w w w w w w w w w w w ww w
£

■ a. § ■
w w w w w wWWW w w w w

0 •3 • §•§S ”

w w w w w w w w w

Hi I3

B UrfSife?

E

I S

Hit
J e“

i I £ a a

iomnhm n =
.§

s

HiliO! I z

s a *

1

IO

a 

8 3
r*

4

E

s;?
o m

s
8 '

3 •

s '

?. 

a

P.
3

3 •'

8 S 
J d

Ok 9

H
®tss

H 
i 
e

SS

■ • 5 

a

S3
sd

of
§ 

a.

n cn 
°l n 
3 M

S 3
O hi

Eiii 
h

to

s

i
!

8

3

o

1 
s
2

a s "■

NJ
©

Mill

<-T

i

§s

E S

i
UJ

§ 

a

1

5

|
e

h
M E 
£ a 
H

3

i 
i
■5

II **' s H
If
■ I

pl
iP

E 8 ° *J^3s|H£.=-

i §■ M

I 0 y

g 

S
d

ud

e t e I.

i

4
§
C

i

hu ip

.2 

>> 
cs

= 
ra

N IO
2 2

-§ §■ 102

s '
5 s? s a

§ O os-

f
£
s
i

il
5 8 a 8 B 

8 BBSS 
§ ms

g §1 022
y

J 
o
II

a £ . £833
3 g s S Si ' u

SS

GF 3

I HO
“ § Ig 

.ho
HHf

1
§

hi 
o§ 

hH 

BBSS 
§§§§

8

E
S

I S £ hi 
m

ills
I -M !

li

hpcth h

S§ 3- ' 

8g

si §•

H
SH 
ill
| -s

ai 3- 035 
a

ij 3

SOla

s§ L 203
3 8

w w w w w w

Wlihl

Uidfihhi

Idlij
hiH

n

Bm 3 
c 3 i = 
E a 
S-u

> d <y
5 |

i 51 
I
I I
I I

B

1
d



©
m of P h S n m n 52gk S333Sips S3 m 3§ 31 k3

h
W V> v» v» v> <A V> v>

slipIP3 33 tn rvN
3 S3

£ JO
33 5 s

o2 CO
v> v> V» V» V* AA v>

01P PIM urnipa 33 m 3a 32 2 I
sb

o AA <A W «Z> <AVJ<A<A<A

sSISSl ms 3 3 131 313 3

V> AA AA AA

mi- sill! Oils§• ms 3§ §3 m

2
8^3
rn m «-a 1

AA AA

slip mo pipfJ S 5} eq 3

s s a ’ as a St s 
«; 3 u a! a

AA AA AA AA AA Vt AA AA AA AAAA AA AA AA AA AA AA AA AA AA AA

3 PIP smi Olli3s5 s & 
d ri

CO IA
38

AA <A AA AA AA AA AA AA AA AA AA

i pm OH! Oil! ■ 1PSr In 

f oAT W1 §
AA AA

3 PIO 31111 HHl ■ i§■ OP P 331

AA AA AA aA AA AA AA AA AA
& 3 3110 31III §3 ■ 1 ■ %r op

133 §5
AA AA AA AA AA AA AA <A AA AA

q S?.s3

m <a o oa» 0. 0 o
sass

5 5...3 • s
§S

Sa
o

AA AA AA AA AAAA AA

3 ’-LP PHOP sss
•n rJ o

33 3§ a ■ ■ ■§ ■ i §

AA AA AA AA AA

a sth iLilm Pl M tA IO

■ 3 30 88
o m

31
&

AA AA AA AA AA

s m .3 si ■ ii 3 1p Ps kt to
33 •I 3 ■ ■ P ■

§
AA AA AA AA AA

3 S' ■ ■!
n . 
a ■P S K

r4
■ 3

■D e
AA <A AA AA AAAA AA AA AA AA AAAA AA AA

5 ■
■3 ■ 11

AA AA AA AA AA AA AA AA AAAA AA AA

■3 • 1 •

AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AAAA AA AA

sp. I3 ■ e e 2 & x ih_si

AA AA AA AA AAAA AA AA

3

HIi3

H
Hs

is!

» c 8

S

s <

58
o a

H
a ‘

§ ’

3

S

s s 
-4 d

s

98
r4 d

a
i

g •

co
d

a

S

S 3
t4 d

£3
U r4

§

2

s

o

o

88155

a a ’ -

■ 3 
a

§3

P

ij!
III

<g

S

fl

5

fl

3

0

AS

s
I
I
ij

I

?

5
2

s

2

C 
§

§

3

i

3
3

a

a 

8

1
2

s
8

g r ms 

B 
a .A J A »ZV

hlsill

II
H
II
0

AO

II

flssffl

’ 3 £ £ r

I!

H

I 

s 
a §

1 

c 
5

mm to Ct <-< m
a « n q r d

g§ SH 2?^

AA AA AA AA AA AA

1 p
-A 0

i

g

i s 
M § tn !

I 

§ Q.

.52
s

03
C

&

1
i

•)
3
£

i 
fl

a

I

hi

1 ■

ml to rn 
r*. n n . 
a a -

i hnini

dfiil
nno

i p HP 
s

d “

§ §1 pp 
§

1

1
2

i
£Oli

3 ’

£ y S

S3

8 a

P0

Hi 

Hi 

8 8 8 8 

gg g§ 

§222

p

E § 
§■«
£ s

|i

uih
3 i ’ %
i h s i

Hih 

inp |n ° 

a tsjrgl I? s j 5 s s I f h

ssalsi fpili f 

fhlllHi

§1

i
g
I a

J
.jit

.dll 
‘ilp

”8

&

5 
i

t 0
Hi 
m

Oh 
fill

= £ 
33 a 

2 
H O 5 «

il
<n a 
S5

i!
o 5 
!i

f! 
ILi



5 §1311 03ls 55§ ■ §§35 35 535 3 ? 133

s; ?g«5?
« » a J d a S0I31533 35 6 f?d 55 = 5 S3

3 §PI§ SasSS1153 5§3313 3 §35 555 15

s 51832 gailg1133 35 532 5§ Simi § i I

3 35§5§ aat|§» RSq?; 

’•fi® — ** _ ® ® a53 ■ i I33 355 5!5§55

mh §i§i§ • n -53 32 3 5 gsms35

3 §ni§ 32315 H5I§ ■ § |25 555 35 535§33

5 gSsil 32833 25§1| ■ g |2313 535 SSsSsS

3 §1311 31315 §§3l§ ■ § |§■ |S53 32 52

5 11513 SUP IL •§ ■ 3 |15 235 35533335§

5 51•15 21.15 5 ■ ■ .5 • g§3 55 2§m5333

5 SLI? 31-11 I - ■ - S ■ | |§§§3 §3 335553333 35

5 31-15 11•Il 3•• -3 ■ 3 |m33 85

§3 □ 53 33
. 8§ , 83 

o o co

§• •31 35 3 5- ■ -5 • 5

§• §§3- §• ■ 3. g .

• 3 • 5 ■ 1
5

■ S-3 ■ 2 • 1

s?

S -

Il t
*6° Hi8

K isi
J I .B nil

i

i

i

V> V» W V> <A V»

33§§33

i '

w
KJ 
f=s

K3 
@
M
6)

§

£

«

5 §
J1
E j. o 
ii i 

i|f| c: s k a

8'

z

i
s 

o'

i 
z 
g
I 
g

I

d

11 §133

i -

•n

I ‘

0 
ce 
e 
s

-J

i
d 

ea

J J 
Ki - 31 qid 

llh

midp 
sn!}h

i.mii i

w> «A Vk WV» M 

§■

d
ii

4
3
i

i
d
ji
h2 0
II
ii
ii
H

iqi ! 
!ih i 
h?! | 

OS 
3 
I

Q

I
ij 

f h« 
! p * 

I fl hli

I 1

5 2l- .3 §1-11 S- - -3 • 5 |

VI t h hi 
mil n.M 

f ml

go ii 

g§ §• im

§|

g|

si

8?
s...............

8p-S3'

«!!I Jh 

IS 8 B BB 

J 5 S S 5 S 
1 §§§§

. .1 III
t lil ||h
i Ih lih lil iiiiill I!

gi

.8 S'

Q

1 ‘ _I
II
n
a o

ii
i!

■$

Hi

2

i
5 
£
I 
h 

!l

liH*
hl? 
m J 
im

si

§i 
sg

g§ I'
sg

.2

<
s

fl 

a- 2 
o
F 

> w 
Q £ 
i|

Ls

a s 
gi i”
gl S’ §332 

§§ F m2

V» «A «k <A W <A 

S§ S’ m2

b t g |h 

im
E 3 E E 
§m



slip§■ 1153 S3 333 mm s I53

Olissills§■ §P2 35 535 S3 353§33 3 3 3

om Slip flipmm §§■ H53 55 352 35 5 3

mb Slip 3III3§■ ma 55 535 S3 353533 5 1

3 §HI§ slip §§mL ma 33 S3 3 § §l§§233

s Oils OIP Oib333 33 352535 ' 135

0 <A0 « W

s om sun mil ■5?sa 
s a * ~ 33 535 33 332532

5 HIP Slip mi| • g |333 S3§• H33 P 53535s

1 gain SOP Olig ■353333m ss s 1

5 Oils 51II1 II ■ § ■ 1233 55 231533

3 aim atlS ’■ • •! ■ | |22§ §3 553535

0 m m

■ a 1Sa? Ss 233332

3 Sl-P 31 ■ Il S. • .5 • 5 |m 31 323532

if gm 2 2L -3 31 • II :■ • -S • 3532gS 22 • 55 • 53
2

3s 3 §■ • .3 3 ■ ■25

■ 3 ■3 •
3 ■  

§• • 3 ■
2 ■ 

1
■3 • 

3 ■ I

3 S
a

IIs
h

a

ii
l!

£
u> w

1 s

1
z

“ -5
SS

g 

X

5
a

a 
s
§

if

1

S? «

s §

g
a
tt

I

5
i
I

k3

M

«=■»

u7

I 
z 

i
1
3

lliM

h
id 

HP
!if!

1 ji i
H

a
I
i
s

■g

?! a
« 3

III

iggs l“S

fe I -Mm i 

i hi 9
lUiHll 
i.illlHl

I
-I

II
Hi

■ .Hi 

g 8 S 8 a

1
& £
1

h
e -p s

II
MH

i ’

I
I £
I

d

fl

y Ih
di ill

P1

8§

d

E § §.U

a 2
11

'9 

.1 a- SJ’3 

»

§§

t g , SSCi" 
gs s aR’"

V» V» <A V> V» *1 

gg §• ma 

s§

Ss §• ma 

s«

V> V» «» V* v> «v 
§§ H ma 

gl §• §ia“ 

; !• m?

Hhl
Illi p

Ihlti
dim

hih
Hhi-d

i-M i’l 
pnn

£1

Op 
Hl 
ml

HHl
i!!i

I

i

0
H
If0
i!

3 «

H

§h I

H 
2 ii 
ii
ii
!!

i

3 
£

I
1!
5 e  ,

Ht f
* i-

3 &

ih
h5

ii liinli ii ills

il
11



Bill!
8 IIP3Sss 555 M£ « sa

v> V> V*w v>

511233| §55

inV> <A <AV> W

§111523§!;3|P
a

<A<A V> V>«V> AAv» v> wV% <A <A V%
r» o P n « sgaalsillsj. ■ 353

SS8
rt O> U>OP

v> v>5A V»

IppsIHs !*■ ■155 3§OP3§

~g
v> <n w v* Vk1A 1AvA <A V> V>

300Oils3 ■ ■POP
<A •AV» <A <A V> </>V> W <A<A«»<AV* -AV> «A V>«A iA 1A <A

PHIpla 5

r*I3|?sa 
aS"OP§!8 a

<A 1A «A W lA<A 0 V> <A W V> Wv»<A V><A

pmrj i/> tn S a 
m <n r- 3
S d.as.'*535 3 3 

as0

m m w <n
3 3 3 3

sjs;

3 asss”1

§ <A V> 4A V> V><A A «A

ipoPHsIP
§

PHI H-lHIP 1IP 51I' 2|P1!
Q

vxn v» v> 0<A V> <A U\ V>W W V> <A V>W <A

5LH !• ■ 1IIPS§3K

5 § S »

<A V> <A \A <Av» (A m<A v>

3MISR
m r*

, s!8i

3 m
223§555S r» r* p sS '■’

§
<A<A<A<A4A<A<A<A<A<A<A <A <A<A <A <A <A

55 • IflIJS
C4

s a 

’ 3335OP
<A <A <A <A <A

Si ■ '3 3
8 , , , 8

5§5 .§•H532

<A <A <A

5§■ ■ ■§§CO CM

u, S
J5

ci d

• 2 ■

<A<A<A<A<A<A <A <A<A <A <A <A

103' nil
<A<A <A <A<A <A

I ■3p' 8 . 
s •E

Pitfl
<A<A<A<A<A<A <A <A<A <A<A <A

Is

f a
e o £ »> 2 S

n
a ne Rm

g
5tO c

•t
§

!!-j

!l H a- <
*g< < <

“ 2

I §g§§
o 5 o o
2 S « Zo§2 8 2

I

§

o

g

3
s

?
&

S

s

§ 
S

3
E

CM CO 
w iq 
R R

■r

3

S

8
a

“ 8 
" 3

8

8

a i ■ ■ ■ §

E

a
a

P

ru

I ■

1

I

E

S ■

a s 
rJ d

N rl

CM

i'

I'

5 ■ 
R

I

5 E

££
U rJ

a 
§■■

II

cm o d 
fl

1

§8

3 r'

SR

S

S
gj

i
E

IO

a

§

g

a
fl

s 
a

a
rJ

=5
S

8
3

T<

8
§

I
8

8
E

8
E

u
s 
s

i

s ■

1A

s

1 8
fl

g»

3

3

fl

S5’rJ ci

*
3

fa
h

s 
a

i
a

I
o

a
3

I
e 
I

■ 5 ■

§
g

a

d
i

£

i

I

<
i

f 5

IS

co

§ ■

i
I
I
I
1 ii 

t
1 

E

•5 

E

wg „s s b b a a 
si§§

a •*
2 ** 
i

•i

i 

j 

si 

a 5

83S§R
fl ss.d°

o Z

h

s ■ 
a

r<

a

5 ■ a

5 ■ a

2 5 
a- E 
« -5 
S s 4 i

z 2

ii

A

s
3
i

5) ? fl fl

I
i
i3

si

!•

6 Shi
hh

ills

538 .
8tf“

IIIill

p h
0

S
a

I ‘

Hi

i
8

*

i

ii

iHh|i

t=

aasss
a3=ii3

CM IN
’I 

ss

tfi

« 
c 
< 
.= 
M 

si 

A- 3

. H? 

! i i! 

S S 5 S 
0929

|5

0

g

K
5
|

•o
I

sina

If
IS

iH
h

§ i

S3 SR
S si "

3^338

Sm gffiM
sSE'ss
ss aia

II
11

3 ? a fis

a 
g

i3 m a 1 M lap

£ 

§ 

a 
y

n

I -I §
8 2

HIP

lih

E §

tf 3?3 
s g a "

a

I

I
pl 

gpl

g 1

3§I

r4 • 
fl

Jmi
il l 0 
I Ha!IP 
iHithj

?b‘i| hi -hihH

H'd



S is Eas 3 3 3aS-SS" a

«* «v v» v> v> v> <n v> <n V> V> V» w <A W W V> </» <A 0<A V> V> v> v>

mis ?gss a a ap; 13

V> <A W 0<A0 V> XA VHA V> <A V>

00185S 

g « • 33 33

V> v> v> V» <A W W V><A0 W V>

r. oo r» »r>
2^5 S Ip-3 33 S3 S

<A V> VJ1A V> <A <A V> V> V>V> V> Vt v» v>

2 8 s s a 
Masais

is 5» o’ r» w 
"I rj © 

a 5 £2. !£■ slfflsass sq P3 33a g a “ 5S asaii

v> w V>1A <A V> W

§ph" II1I30 5 2

a S 8 2 ® ? S S 2 S 5 S 5 3 8 3 
. 3 gscias ^5=.ds

m £ 
a

KSJCiR i= 3 S q

3 5“

«-t Ox
3533 § a "

Vk v» V* V> V» XA <A Vi Vi tfi <A XA ViXA «A XA XA XA «A XA XA

300 010 100 • | §30 3 s

XA XA XA XA XA XA XA XA XA XA XA
a ss?5=i 88E5E S3S8S , 

s isoss sanzia SSSd|j
R. . I? R S. K

6ga’“

XA XA XA XA XA XA XA XA XA

§ mo om st'3oo s s a 0

XA XA XA XA XA
S 33 SR g? S8 S 3 S3 
3 Sd'dj Si'dS g'''$ ' g |s a g rx pI

XA XA XA XA 4»XA XA XA XA<D

3 33 • is si•II | ■ • ■ 3 ■oo oR. , s§
§

XA XA XA XA XA XA xA XA XA XA XA XA XA XA XA XA xA XA XA

S g3 . SR SR .
* a — s a u c 1 a • ■ J ■ 3 |3s? 33

XA xA XA XA xA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XAXA XA

33 3532 | st .3 5LH 3- . .3 . Is?sv oi d

i
XA XA XA XA XA XA XA XA XA XA XA XA

i r S8R3 0 3 § 

■» a

§ §• ■ •§ ■ ■ ■

R3“d

xA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA

■ 3 • ? . 
r-

■o ,*?

o
XA XA XA XA XA XA XA XA XA XA XA

? , 
OX

.2

XA XA XA XA XA XA XA XA XA XA XA XA XA XA XAXA XA th° "2

d r ^3'
tn 

‘ «d ’
? .

n XA XA XA XA XA XA XA

. I
I

i ?is

i i
|

1115 gsS5
h

i
d S 2

1

8!

E

§

s ah

3

s'

83
3 -

a s ri d

*

3 
a

R ,

3

se
<<i d

s
s

a '

O

3
3

E

e*

s
8

sa
■* s

1

I

8 ,a

88m a

I ’

s s L 
2 8a

3 3 

S S

3

3
1
£

£

h Hih ih

1
1
&

•§ 

e 
i 

s

I'

E

■ ■ n 
c;

S’

a
§

I'

i
8

I
a

X §

3 £

§

88
s a

8 8 s g

a 

R

H
i

£
s

f

*

(J

I

s 
2
2

3 e 
i

1!

H 
«2

Sg

£ 
« 
G 
<

a s 
rl d

aq
m o

i
8

J
i

J
II

E o 
0.0

mb
§m 

a S s s

3SRS
3 3 rf ”

§0

£

a

5

3
i

1 d
? h

3 ?

3 §

L-
0!

■3-

_§

£ E 
§§

i r
a

asaas
dftidU

g |=. Rd-d

8

i
a
o

rx

IPO

332
5 5“

nini

3 5 a £

SS8S8
§£»ats

Sa
o

0

3 a 8 
XT is d 
rX ex

§g

33RR5!
g gd dp

sass
jiij

8 sHSfiU

Uni-ih
< minisiJilH h 
ji-iosfi?

I s 
a a

Q c 
t» 2

H «
i5°

5g?R 

SSS"

8

S
□

3 3 
a s

§ p hP u

351
bh

10
g-sis „

. R , 
P 3

a a
' © d

na 
H « 
« « 

p* s 

I 3

B> rx «n CI

§
1

8* h

8| ’

!IH§a
0

HHii

pip

He

0!

sass
3gR“

R ?R

§s^r

P i
P IH 
-Hl

c S =

B B G tl 
Illi

H

IIP

h
ii 
{i
J ft 

II 
il
H

| ap-



M
spin ooi moe.s al as 3?a M

V» <A v> v» Vi <A Vi V> V* Vi <A v> w

smssi s st s3.2 a■32 O>
vs vi v> v> v» Vi Vi Vi Vi v» ViVI Vi v> Vi Vi Vi W Vi Uri

Si 3H §35 S3 w 0} »

Vi Vi Vi ViVi vi

IPO IIHI IPOt? s g ;= a g d “ 0 ps Sa 52 ID
3

Vi Vi Vi Vi Vi vi Vi vi Vi v> Vi Vi

sJH? n5H gffli ■ss8 3

V CM
3§ I

Vi Vi Vi Vi vi Vi vi vi vi Vi v> vi vi viVi Vi vi Vi Vi Vi Vi Vi Vi

HIH s ssC 35SK 
§ ' a 3 d - 0 3a

Vi Vi v> Vi Vi Vi Vi Vi Vi Vivi vi vi Vi Vi Vi

ipo mo mi!P I§1 r 3 S £ 
? d 3

mo oio om . i§3 !
1

Vi Vi Vi Vi ViVi Vi Vi Vi Vi Vi Vi Vi Vi

2 pIO Ply ylO ■ |3 
s s "

8S?gi

b g a »
asj 22si a

Vi Vi vi vi w Vi Vi Vi Vi ViVi Vi

I HHa 55553 §S' ■ J |a £ 5 £8^^
u> 33

vi vi Vi Vi Vi Vi Vi Vi Vi Vi Vi ViVi Vi Vi Vi Vi

= »■! ’th ?■ ■ ■? ■PV » 
gd336“ ds"§

Vi Vi Vi Vi Vi Vi vi Vi vi v>Vi Vi Vi Vi V> ViJ
I sasfaaaRBES s • §S'eg "i■dd g'''§BBS as!3 §§

i
vi vi vi vi viVi vi vi vi
•o m t7 m v C?
■? » , Q * ,
2 H S 2 u a 3 , 3 3da a a |ay 53 S3 3

a
W Vi Vi Vi vi vi Vi Vi Vi vi vi Vi vi vi vi

sf..5 mu §• • •§ • nass3 « d CM 5SS <v 
• 3u v oi d

u
Vi vi Vi Vi ViVi Vi Vi Vi

§ 3. ■ .2" . a bvi 3 2

Vi Vi Vi Vi Vi-Vi

■ §■sas . a h m S ■8§

Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi
i

■ |CM

3 ' s “ si

452
§ „„

Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi wVi Vi Vi Vi Vi Vi Vi Vi Vi

2 S 3 • 

2

Vi

z: Vi Vi Vi Vi Vi Vi Vi Vi Vi ViVi Vi Vi Vi Vi ViCQ

IIH

B S rf 3 < | 1 ?

S

I 3Ic si

1 aS IHi
g ihHi i X

4

E 5!
S g 
§ 3|I §

ciR.
B t

E § 
ay

I

8g

s a

5 '

s

i

a
«

u> m

£. 

in

I

R 
8 '

I

a R

3
8

3 5 
ni 9

8 £ 
d

R
g

I

3
3

3

8

I

§
2
i

I

■g 

B

JSK 

" 5

is

I ■ s 
s

s a s g

se r 
vi £

I'

I

I
3

B

S 
2

- i

I
3
m

I e

s s

I
i
i
o

s 
8 1

H

£

s

£

« 
s

1
i

e

1

1

u

s a
oi d

H
2 § 
5§ 
P
§§

? a s 
3““

S R 3 
gd M

1 L

HU

111.
hh
!!!i

ihl
5E§g 
2B§| 

Hih 
Bill

S§

S I
0

sms
3 RddR

B

I

s 
i 

£

. k a a a§ §■ ea3s 
s

i
£ 
s
&
E
3

■o

2 4
n

lOlUif
iHHJHj

b|

jj id

§

3
1

I ?§ 
qS I =

§ S

g O OP
B

PHI

ai P 
ag

= 3 
« «
e o5 s

I
s

i!
H

oi 0

§IHs

fi a. is
di

jllh}
ll-s el?

p §
$ S R 2 
g^dd

CL 4 s £ 
i 
h

pH

« R 
S® s

a § §g
£ ids

O) «

aS

1 j I
i hl

!

hH
IH

li
H
HIt
s ?

II
S 3

a ia

8g

i. ■_ m 

p B B B B 

£ E E 5 5 5 
io §m

§ 
SB

1HH
Hint
’htfii 
ihir



M
©iPI| E-Ss
U=i

oV» 4A <Z> V» V>
IAW V»<A

IPII 555 35sPs §§
8

V> W V> <A w v»

Iph§l5p 3§5S mm3l m3pS
§

V» V* V* v» v>w V* v>

plspismmm 3a§§3pS
i

v> w w oV> <A V> V>

Ipll 1mmlai 3§ips
V> <A V> V> <A Vtv> v» v»W V> V* «A Vk

3pppmmm §833
jr nj m Saips

§ppapl5iplis 
smmlas 5|is

IP*1ipp lisp 1mm §s§ilIps

iPIisimss;a6
6 3 ri ds Imm §35IPIIP

psp 1103mmIP siIps
VkW V* Vk v> v>«» Vk

mpiLh t..||s§mP§33ips
§

o‘
I p.p'p PmmmssP IPips

i

P'Pip pP §33335P 323
? a

i
W (A VI VkkA

5I-11aL • = !■ ■ ■!mmSS535P|3

<A Vk Vk VkVk Vk V> Vk Vk

3§ rmIs• 3 s

as
V> kA Vk VI V>Vk Vk Vk Vk Vk(A Vt VI (AkA0 W V>

p .3. 3 ■ps.
0 Vk Vk <A «kVk kA

• 3. 3 ■§ '

m 3 ■P mi$

3

a

H

g a i 3a S a

IIM C 

C» « 
IU 5 I

sI
lii

§

a s

S B H B B„5
§
£Hl

s 
a

£ 
g

«
a

g

5 .
a

§

a 
rf '

3
R

■•§

1'

R

3

!•

I ■

I

I

p
3 ■

5 •
a

I

3 s

R

3 '

3 '

I'

3'

| ■

3
s

I

a

5!

§ 

s

1

£235

5

i
h!

I
5

i
a

I 
a
i

s 
a

I

1

9
g

a
u

a 

s

s

8
3

=oa

&
a

a
c 
£

i
1
i

o
2
5

i
EE

sg

a 3 a

P'h^g 
illnhl

1 ?

1
u

s
w

? 

§ 

E

si
o
a

£

i
u

i
u

i

g

i
§

.2 

>>

c 
<

1
H

s

!

s

s
£ 
a
I

I
il

P

3 
s&

I

5
3

?

£ £

ii

“ fe °

I a |
E te 0 

iih 

EBBS

s § £ !h L 
imh

i!

!l 

E o 
o°

5 -H

■J
hi hh

iiih
§m
3 3 3 3

3 '

3 ’

I'

Pp
8g

3'

si!iO

ps.

0

§
rJ 

pi 
h?I

j§ |i

b Is

h

H

3 ~

s

t
y2 a
li
y

i!

. i
11 
eg

g§

lIH
hid 

Hill!

a g° <
II

jjsjs

hm ms |Hli!s!l



W
C=*

M
i mu spp iph sS §§ 115§|5S §2 6)

i mil pus §ph * ims P3 23 553332

I |PI§ gpp !pl§ 3 g3l 35 lalala

V> V><A<AW <A <A V> V»

3 IIIH 21115 Ipp 3 |5aS33sms PS S5

v» v> w v»

I !Pl§ iyi3 ■ | IIps !1 §S3 3s

(A IA4A V» O »n <a<a<a «n

§ mil §pp pm . |Sa jmsspgs p IP

! pHi pip §pn • | 3pp o IP 3 SaSal3

§ pip iph pip . i3§ mm*' P 3P

§ §pi§ hip nip • 11mmHP 53

V> <A V» V> V>V> 4A V» V> V»

§ HIP Hill 0"! ■ | |IP P mm
V5 V» VI vt V> V>

s mil 51-I3 §•■■§ ■P «H «H «SPs

mil siii p..§ •p §H R R
iH rj §§§§■53

i mo 3i ii §■••§ ■ s ip §33 mm
Ig

W V» w v>

i m-s mu m .3 . 13mmH 533 35

v> v> V»lA (A<A v> v» v> v> v>

§ §...g • 5§• S 3
* oi d 35

s ■
I
£ 5

■5 • ! ■

VA W V» V> V> V>

I• s ’2 • 

<o
5 •

8

v> w <6 <n e>V> W W V»

c °
I s 4

HI

£ Hill £ qhH 1 I -rf il 1 i I£

|iifc 
£ g g i

11I
s°hi

3

I iii 1
hilla

o o o S
E B B as

I ■

a 
a '

s
B

I ■ !

3

R

g ■

K
3'

R

8 ‘

1 r 
a

s 

s 
I

w

1
g 

s 

8

f

5

5!

s

§

§
g

— §

i

§

| !• ip.

1

i 
g 

K

I

B 

S 
§

-J
i

I

„g
§§

a e

1

ll 
Hit
Hl I

s «

3 g

i r3

Vi

1
CB 
C 
<

I
I
«x

12

h|
!ii

s|

g p Ips 
g

=5 a ®. 
SEP

i!

§
8

1

1 r PP 
a

iil Jh 

fllhil

5535

i g i i I § § § 
Sess

§ h hh 

a

§ P *iP 

a

L

||!|
a u g t - ??h 

urn

§g

§g

P 8

s

Igi 

hh 

Ease
S ° S £

5 

c ■g 
«5 

P- 2

E 5 
§•«

4» w 
A g 
W «
51

3
g

J 
E t ° ih

IH f
Il jlH

liHfhil

sg

f J i
? li i

P = llP H
Il I §

M
Il 
u
H
JI 
jl 
hIf

H

f
56 
1 
1

s i

i

I 
h
II

h°!h 

. 5“3 

B B B B

p

p L

sg



w

rv m
88 p«jih

ft

VKA <A V><A W W </> </><A V> v> v> u> v> v> v> V» <A <A V> V> <A V>

88 8 8?Sf 88?&8 8

s§sO. mii( 
■* 2 SJSB” asas’§

ihh iIIa § a s 3 5 
r* 3

v> v> v>Vk <A v> v» <A<A0

yiyhshII§ s s g gg «»
V»<A v> v> v> V>v> v> v> <a vy IA0 <AV>W> «ft <s> v»

§38 88§88

32  ̂ 92155§ i'flll8 .

I ipi3 IglBg yih
8' a

(A V> V><A V> V> Vk v> v>
3 S*ill! 888

§1 mH sm? 
~5 |gai3 sfgisaIs

□
& a S3

V> V» Vk v> v>vk Vk

8 88888 88 88 . 888

sss I Ipy IliSsslag 

8'g “f
9

<A <A V> 4AVk V> v> Vk<A Vk v» Vk Vk Vk
88?88 888§8

m* w

Vk Vk Vk <A Vk Vk'Vk Vk Vk Vk Vk Vk Vk «kVk Vk Vk Vk Vk
88888 §8888 88'8?8 

SESS8 S888X 88SSSIIq . 8888

J IHH |py§13§ m

Vk Vk V» Vk Vkvk vk Vk Vk «k vk vk vk
8 85888 88855 85.88

2 S
q.

5 HH* IHM 11"
33" s 3 * §

Vk vk Vk V> VkVk Vk Vk Vk

g .Orf

Vk Vk Vk Vk Vkvk-vk vkVk Vk
§5.5

11 ! II
a

Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk VkVk Vk Vk Vk
88.588 1 §888

Vk vk vk vk VkVk Vk Vk Vk Vk Vk Vk Vk Vk

88,88 §.

h y h» ?i ‘i r "<

VkVk Vk Vk vk Vk Vk Vk Vk Vk VkVk Vk Vk Vk Vk Vk Vk vk w

I

vk vk vk vk vk

888 . 2
' I!-2

Vk Vk Vk Vk Vkeg Vk Vk VkV> Vk

3

1 rfO,
vk Vk

38$

m

vk vk vk vk vk Vk Vk Vk Vk VkVk Vk VkVk Vk Vk Vk Vk

1

a

Bl
?

I5 I
I Hl

§.8
S E 
a Q1 §1 q 2 2 

<a oe k 2 2 2 2s

. §. 

§

©

tfl

a

s

s 
s

8 . . 

s

s
§

» 3

Vk Vk

88

h

mg 
s s

8 . . 
o ' 
5

s
9

!

S

88

§§ 

»• rf

8

S

8

3
S

8
1

S
i
5

s
s

858

e H'tfl 
fa s E s

• •§
I

88

8 3

I
§

i
a

a

i
c

1

si
rJ rx

8

g 

S’

d

3
fi

1
I

8 .

g

8 8

I

3

I

£

3

I

g

B
i

!!!!

sss
•-< r»

II
sfs

I® h

8 

g 

□

ph

i 
s 

aS

Ia

I
g

I
§

>> 
•a 

I

I 5
I I

88
§ a 

J

. 8 . 
a

s

8

s
3

g §

g rfrf

I
5 
§
1
I

- I 
y

q

$

I
Vk

I

I

!■■

8

3

3
§

<n

! 1 
a «

q.
3 
a

8888 

a§ 3 g 

-

88

II

8 8.. 

§ S

!"

8

8 85.. 
? §a 
§ "

8

§

r*

88

§§

HO- !l!!!

E

&8 .

I

I!

oj§

!!

' gqg ■

Sk rq

3S
BI

8 88588 §8588 §5858

| 55»»5 IliP II1SI

1

88

BB

I ’'

88

BBa ®

10BP

m
s

I

§§
p

3

88

g 8 
S3

S

3
tn
3

Q £ 
«> « 

E -Q 
a 

s 5

fl if 
» a8! H 

u I 
t ih d

a 
s

oS

88

h

sp
2 8 8 

Hii 

s s s s 
a a a a
2 2 3 2

8 8 q 3 |Pg 
§§ 3a -

888

PS
§ “

88 

§G 

rtf

I 
t a

i
Mi IH lii

88.88 § . 

q 83 |

888

PS
3

nl
iil

B 8 B a 

Ul tu IU tu 
q a a a

ll
§2

I?

8888

IfO

85 . 
33 -»2

i 
s
P

If
S 6

sa 
£5
H

Ij
3 |

88

a a

5§

. 8

s

8 q

I I

8 . . 

I

H!!"]

-8

§888

pag

85558

iyo

IO 
s § 
s§

§8558 §5858 85558 
Bygi mo mo

g

I

r I f i = l hul

HtH

ih
Hill

a s 6 s

8888 

§3wg 

S’S

Q

»g| 

IP 

lib 

W Ul W Ul 
o q a a
2 2 2 2

- q . 8888 
sj I

pSs

no
5 “ 
* S
H

0.0

6

a q . 

P B 

"5 a

a H 0 ss-

e

gf i
h i 
h i

M

I <a

5 a
5 §

hllESei

? iHs “P

I HHlM
H Ui ih 
» ihmh



88fS

llhi
3

W W VI V* v» v» V\0V> V* V> v> V5 V> V> V>

88$

! SHh 51H* SpSj
V* v> v» v» v> v> v> a>

§ ?<S§5 
s r: a tss

S'S' 5 a'a^a' s'
v> v> v> v> Vk w» V> v> V» «A V> Vk

a-3 S3 s' §'
V» Vk w v> vk V> Vk Vk Vk Vk W Vk Vk Vk vk Vk vk Vk V>

inn sim huiS £ § si I 8'3=i3 Cf 5 S<2|
B . 88$ S 8
s mg
§ s-g »•

Vk Vk VkVk vk Vk
|!ll

S S !2 S'

88 3 S8

3 3 3 S 8 S 8 3 § g S 18838£ g-fss> 3312" hsss- s §
5 5 
s e

vk vk vk Vk vk Vk Vk Vk Vk Vk Vk Vk Vk Vk VkVk Vk Vk Vk Vk vk

HI! HHI HI38 8 8 

gsag 

8'3‘ »■

8

I ||H| s|j|s IsSS

Vk Vk Vk Vk Vk vk Vk Vk Vk Vk Vk
§3888 88|88 §?B88 . 8 8 
§sm mh l s 

sJddtf -fsEHd S s'

g 8H
S 5 3

Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk vk vk Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk vk

388
s • 9si r

S-3 2 §3 3 s' g
Vk vk vk Vk Vk Vk Vk Vk

I'Hs. S3
H 3. 3888

§1 £ ms 
§ g-g- »• m f'" a

Vk Vk Vk Vk VkVk Vk vk vk

888

8g
Vk Vk Vk vk Vk Vk vk

g

M h' 5
Sf’
Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk Vk

38 888

g Vk
- 5

Vk Vk Vk Vk Vk Vk Vk Vk

a S. 3888 
H ! H’5

Vk V* Vk Vk v> vk Vk v> Vk Vk Vk vk v>

3
m

Vk Vk Vk Vk Vk vk vk vk vkVk Vk

8 .
I
s 2s

Vk Vk Vk Vk Vk vk vk vk vk VkVk Vk Vk Vk Vk Vk Vk

I
Vk Vk Vk Vk Vk Vk Vk Vk Vk

«

a
Q =

i in1H 251

5£
mLI

s

E o

M
P|

d s

3 8

3
§

11

33

8
a

E|

€

£
c

a
I

I

i

§

8

a s w 9 p a Bai,a
3 ft- 4aSs rfc-23

I*

i
s

§

§ •

3

L

I
3

8

g

g
s
i

3 

co
I

i

!

I|

I

I

1

88,8

!| *

4

1
&

i
8

a
i

illl!
sp23

r
B

0 .

£ 
s

Ill'

s'i

. 8 

8

III!
S'S' “'

ihhl
iiini

!
i

i H'lj 3

§ps

88

B!

88

3§ 

s'a

HI

3

1

11
<v J

I I

3 |

II
R'S'

I!

8
s 
a

II

3 3

I

II
h-

i

8 .

! s

I
§

ihi8 8 8 g 
§ § § e 

SEE

I
I
5 

e 
s
o

8 . 

g

2

i 
s

88

8 
g 
3

5 
s
3 

u>- 
§

I 
a

I! 
a 3

to 
c 
E 
£

§

I 
i d
i
£

i
h

eI
!

I

I

E

E 
s

1
I

fa I.

§
8

i in
for

L!

vkvkvkvkVk vk Vk w vk vk 

8?p§

11
n a
ii

ill

lie's!hila

8838 

Ss2£ 
s'§ “'

M
>»

73 

c 

◄
s

I! 
sa

s Ijih

?!

s? 

is

H
?! si

b

i ‘ i|ss 
s P •-

!• ■ J 

J- s

I O'll
a 3® s?

r ( E

§

s.
§

8 , 8

3 3

el

i!

5§
h

D
3

§

1
li
il

li

I! 
»5

W c
§1

<s « 
8 5
r) <!

!i
Sa

I ITI| as 
3* << d 3 « C£

il l!!

s . 8 8 8 3 

I IH

I £■d 2
I

I I

3 |

hh
§■§§§
BBSS

8 3

11

1!

?88

289 
oi F- m 
ssd

= 1 

£2 
G ® s S

I!
aa

|! ■ ■ 
!-a

H

388
m

8 . 8 
a g 

2 3

a.

j
{!! I

Hill
iHH
-hr-’ 

a E s e

as

11
rn 3

II
22

88

" a

5
| . ____
e „ § 1 § i £ B B B 8 
£SS J K £g USS als§ 1§ ii

8
!'

...I . 

a'

IH

up
8 S

I!

S'a ”

0

i r
§ a

as

1
{1

S- B 
!j!

8 8 8,8 
£ §§ 3 

a s' si

i J
3 2

s! 0 IF

ni
hi 

ifl

HI 
H

8888
mi 

^s- -

d

HiU
Hl!

*!!.!

IHi

8 8?8 8

? E 3 § 3
s’ 6‘^si



S5
ips

<A V\ VK* <A <A AA 00<AWV>V> AA <n xA aa <a AA AA AA AA AA AA

gm 88?88 8
Sills iiio

§

©>AA AA AA AA

8 .

VI
R if 5-

» a

AA AA AA AA AAAA AA

888 8 8 8?II 8 1gm?

3 g a a s a a a d d S I $S3R 3

AA AA AA AA AA AA AA AA AAAA AA AA AA AA

8 88?83 388? 
§ S3SS« S' I !|iii OilsSB R 

§g S ? 3p
AAAA AA AAAA AA AA AA AA AA AA AA AA AA AA AA

8??8 88?88 8888 
a s a s esded a a a 9

33

i ipo hib nm i iS3

AA AA AA AA AA AA AA AA AA AAAA AA AA

3 33888 . 8
S S 8 s 8 3 R 
a g

I! 3

s' a

AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA

§ HI !!!§ ■i III ffi

11ips «• •><£

AA AA AA AA AA AA

8??8

Is!!§~3

888 .

§! 3 s s“ia§ S

«A AA AA AA AA

88 s
s si

I U A?

AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA

88,88 88,§8 8

I! 4 y h I
88 • § §a r 0 
R M! p8-3 a a S £

<A AA AA AA AA AA AA

, 3 .

§

AA AA AA AA AA AA AA AA AA AA AA AA AA AA AAAA AA

8 . . 8 8 3

H O'al l"'< ' ! I3
S’

AA AA AA AAAA AA

8 8 8 I'll I" ■r u
3 | S’a § s s' a* R

AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA

8 ,

8 3 S S3 3 a
rf5-

AA AA AA AA AA

s

5
?g s

AA AA AA AA AA

2J i-
2 AA AA

R§ i Hl
AA AA AA AA AA AA AA AA AA

88 .

hiiis
AA AA AA AA

Mit
S 2 & s 5

•8H
5

S Z) 9

§ i Ieo -g 2
§ I i<z> «

s
a.5H« «

S* HiH
gih
SESS

3a3

§

3

8

. i

f
!

§

m
R§

' I 
s

!
5

8 

R 
:•

I

3

~ a

8

B

s’ s

■ ' I

8
S

ii

iJ 
R

88

11

8
3

?8 8 8 

as: r 
35 3 3

f

!

I
§

8

§

, 8 

a 
S

3 3

§

^333

I
§

I
1

s a £ g 

S'g ••

8
§

§ a
AA AA

■!
3- 
H

s.
I

y.

8 

g ' 
S'

8 
R

II
a *

LI<A fA

8
a
IO

8 . 8 

§ § 

-r

Ii 
a'5

H
I! I!

$ 8

!

8 8 8 .

05
8 . 

§ 

AT

M

II
3-S

s 
g 

a'

8 8

u

i
§

sms 
SssSa 
spaa

888
m

2 

2

s 
a 
e

i 
i &

1I1I1 IIIII
S'sai'' S S s o 8

I
i

h

§ r 
g a

8 sn <X
1 |

4?

H

h I
si ?

s

I
8 
a
|

I! 
a'a'

I’l

8 88 88 88 S3 8 s § s ■ a a ssil S 
* p =3 3g p g

h

§ & g

he

•d

I
I 
■g 
e 
i 
$

§ • § § g
m' 4

§ 2. §l§f 
sg a p “

CA

s

s esm 
s" a s- P

iH I

§ I

§ a

ihphh
W ‘hi 
hmtlH1 ■? fi A e 3 a J

!■
3

8 8

S 9 
S3
m «-•

H 3
8 a

P P

88 8

s s a

8 3

* 1

!
s

8 3 8 8 

e a a a 
sp5

AA aA AA aA

8

<

Hila

sih

!■!

§ 5

? 88?88 8?88i 

s aaas: psssl, 3 ppi P3Sa

S 2
2 »

3 |

!’1

E o

l

^■s

si r mi

§i s§g a

H

5 §

8 . 8 

S a 
3 3

f
3

tn
g

ge
a

I a Q

iih 
ithg

I

i
J
H 
i!
ii

5 S E fi P 
sm

35
0

= 
ffl 
■o 

s " 
■S a 

c ® § =

Mil j|33

d

11
<J u

8 3_

sH

H 3? 8888 

»i §§ 
p a^ «g

88888 8888?

S'gsda rfs'iP

gs 5u,§ I? IS am

5 g fiES a“ a E EESSil Ils P

8 88 
p 3 S I ='S



g a
W <A <A W1A W W V>

m
gg"’-g .

?

§ N S'

§
S a

B ■* vijjaaj

W Vk V> (A V> V>

i urn l HH »«5

«*> •’»
s f

3a 35rfs sg £ ga
«* v»

II II3 Hl Ip!5 §§53J

8 3

R

W> <A «A «A W V> V» Vk V» UT W W <A

888j8 8

111 !

g m

§
Hl § 1> Ift

s

III 3

*§

i as
V» Vk «A

i s s s
W «A

I ang 3

8

II ■ I* w

V> AA

|IHi

d’ H1'

s >iuV» VI <A SA v»

3

d !•
V> <A SA V>

3

£ g

itags 
hu E»

!!!y I
a 
s

g

£ £ a £

MiJ

I

I
r*»

§
8

0
H

3a'

g B
i

j I g a i g

!

S

S 2

I
1

s

I

aa§

S

s

, ? 

§

I

1
§

i
g

i
g

3 m 5 

* a

■■1

“ °

I 3

«? .

I

!
I

a
I

I

§
8

= 
B5

5
3

5
§

3
2

a 
c

!

S 3

11

8

5

§

8

3

I

• i
§

§ ■

I

I
i

I

h Ih
gi! ii!

!
§

j r

§

i
§ §!

1
a

8

I

s
1
I
i
s

c o 
§-U

I*

. §
I 3

Hli

! |
3 I

I
§

I
3

8

§ Mil!

§§

111 
s 3

J

®h |
333 5

i a
g 3

f
3

§3h

i

£ 
i

h 
B =

pill S

Hhi I

8 ,

I

88
‘ 9 d

i

I i
• a:

i §

I
s

8

!

v>
s 
c<

f
I

i 
as 
h
< ~

a’ IH

lr

d O

s
3 ‘

H

H 
i!

i 
s
1
8
I 
a

III|1
S'g-'dS

£ B B B B 

E EBBS
a o o o o

mf 
sm sgs^

iyi
gg 2

31 * § S

5 56 “ 
§§r

II
5 3

3

§

PH 
|333

hl 
g E i 
Hi

®1a s

3 £ | is ! g S iMhdi

pIHi

hiih
G
S

ih

§ ^ 13 B

I!I1
3g- *

. I
2 s

® c

il

Il!P HHIpB-- !§«

§ HI h

n 

a- 3
ll

hPhh

s g 

«r

H

Ip « 

ii=! 
a | 
h

38?
§88

£ «

n
1S

88
= S 
" S'

8 8

i i

a*

i
J
h

i
i! 
s
?!
:«

I
I

I « .

i L:

1HI4 “■

II--I Ibi

hi 5^s 
m .H?t 

HH
!!!!

§ H-Il§ H H

■

O322

d

li 
a a 
1!

!! 

§ mil mil § 21*11 Hsm

pg
I 5 E

“fl g g

3 O d b

Ilin |p§sBs

888 . 
g»3

|p§

'I



S58

§ r4 ■<
3

V* V> V» 1A <A 1A V> «A Vi
Ul

j^s

v> v> Vk V* Vi w Vk v»

§

§ ft X
V» Vi W W Vi Vi

I HI HIH HI!I! I s

Ilhs 1111« 5
52

v> Vi Vi Vi

S "5 a'Sx3
a§ S

IIII 552 •
haOs’ *;! §*§

s'gSd

Vi v> v> v>

8 0

a sfgd:i = E

v> Vi Vi v* ViVi Vi Vi Vi Vi Vi Vi Vi Vi

8 8

Vi Vi Vi Vi Vi

sg =

Vi Vi Vi vt Vi

§88 8§8| 
S§3 SisSS

*<4
Vi Vi Vi v>

8 §8 

a ’ s s 
a n a

. 3 . 88
i I h § =3 35 h§§ s sass Sg g R’g rC s a* s’

vt Vi vi Vi v> Vi Vi Vi Vi Vi Vi Vi Vi Vi vi vi vi vi

S§ 8 I!
g

*

Vi w Vi Vi Vi

vi a

£

i r m-a§ a
vi Vi vt vi «a vi vt Vi viVi Vi vi vi vi vi

I§

Vi Vi Vi VI

8 8 . S

HUV* Vk Vi Vi Vi

3
§

I£a ES 5

II i
sI i11 s! s3„gI

§

£ Hi n

§
3

I...

I

!

8
§

2
8
§

I 

S

L
3

§

!

a

J
3

!■■■

e
H

s

I
s 

a 
g

I
§

3 g

IB
s.e s s

i 
s

. § 
s
5 !

!•

f
1

| 1

--I

i

iu

!
I

H

!I
33

8

I

Huh-i

p-

3 £ 
I 
«= £

i

I

3

nin

15
f!

8

I 
a

lihi

o
H

§
8

I 
a

h

is

!

1
g

3

$ 3

S R

s I

Jo

IM

88

0

8

B

88

B!-

8p8
8 S g 3 
3|JS

I 3! 1

88

Bi

ll
5 3

I
a

.a 
>• 
CQ 
e 
<

3I br3e|

i L PLJ L

i- i ■■■

B IP 
h ib

iti

a 

s
1

H

s|

!•
3

H h

e 3
E §

Hill

8 8 8 §

I mi

11
H13

LI
3 3

H

§8 
a r 

«r

= s 
« « 

Pm 3

p.p
3 3 8 5
33 S-

S B 8 8 ri 

B BBSS 
§

Hfg
ilHih1

JII 
ii
ii

I fill
» S s i s g

1! iUil
0 3pa

kJ

i
s

f

3 fjIH 
g Sg -

I 
h

I I

. i
H 
eg
h

I!

8 8
§ ’*

!’

iHi
hh

Hip

h
if
I *

3

i

Ha s

8 3

1 |

s! h HH

II- ■8 88§88 888?? 
S UE§? SSSSg 
S "S’£s "■•g±~d

8

1ll u
H
II

g § 5

II

§§ aH s

I SH j |h
J j!^ 
i ih

HI
g »■

88

I!-



Olli 0!0m <o a
m £ 2 S 33 d "1 X

a S3

V> V* v> v> V> VI (A V> (A *A

sppsi 322 § 3H33 33 e. , §

v> v> v» v> w «> 0 1A1A V> VA V> V> V> v> w v> w v> V> v> AA V> VA

slip pah PIPssi?a 

n s ’ -

3i 35?R a R3?
o o

a
3m m •-) a $I

010 siih33 3s5 §3 5 • • <■

<A(A <A<A

O1O mo 0100 §• ms is g |3sS 33
Q

v> v» v> vs v> v>

SflO *5?OIO Oil35 555 §5 3 22

a ;s££s 

rJ H d d. o 4

a e s ? sj ssasa 
•^sBdS sSa&S!5 33 Si s

s s

VHAAA V> VS SA VS SA VA VS

a S^R^S! ?83?3

-* >a<20CO ^QSSq
si! 3 s33

c» w
53

5 3co
§

SA VASA SA SA SA SA V> SA

3 aalO §110 §elH25 mi
SA SA SA SA SA SA SA SA SA VA SA SA SA SA SA VA SA SA SA

3 5110 0111 §1 ■ ■ §?333

q n * -

SO £
S§ S’ 55ari’
gS

t
s

SA SA SA SA

§!■O 33•0 5•■•5as 533 52« K
d rj

s
SA SA SA SA SA SA SA SA

5 O' Is §5 • IS S' "3m §3 3 '
3 3

SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA

0
a S3 ss »s ss 
4 w o ' e. 4 dd.'do « ' 'p ill si 3 5■ 5 ■

SA SA SA SA SA SA SA SA

3 O' '3 O'li 3" '3Os O
s

SA SA SA SA SA SA SA SA sA SA SA SA SA

OS

S' 33 3 |■53
Tl £

SA SA SA SA «A SA SA SA SA SA SA SA SA SA SA SA

a cH ■3 ■ § •

SA SA SA SA SA SA SA SA SA SA SA SA

50 ■ 5 • ■O

sH-s 

e f £ 8 «

SA SA SA sA sA

a * 
as s

K fl a
n; u ' a • •3 ■ 3SsH

s £  e I g 5 S 

e s a s
~g

SA SA

4 HlQ

s s
= 2 8J“IfI

HH1 1 
nijl i 
im H!

s
8

= 2 GF
1 . g I J

n IP11 B S3 SO £iqho
dmi£ 11® c

jOoil
E m- <• M «S ?. A

p < <£Hi ? a

! h 11§§§§
8<

§ '

§ '

8

c

3 '

PS ’

2
i

r»

i

a 
' a

O

£
I

E o 
£•<->

a =.■

5335
PS «

« « 

SK 2

E

s a
3 3

i

s

a

§

s

a
d

§ t 6 
t=^s 
Igfcl

*
I 
E

0

M

a

g§ §•

-S

§
s

•3.

O ■ .3

«

1
s

3' ■

i r 
a

3

II

§ I'
§

8 3 

fl 3

i S

H

M c 
<z> «

S s

a

■i
I

&

3
1
I 
fi
g 
i 

£ 

ed

H
!!

i s.
4
i

g §• om
§

i p ms 
§

§ §• im
a

a
I

£

i
CA

« 
c
<

i

Q ac sass as O-13 
h y

0)

gs

O

Is:

0o

§

5

i

8

I
I

I
1

s

ggfc 

m p 0 di

S5 S £ E 
§§i§

||| 

d Mi

I
$

I
i

li
I e

S £
' 4 d

ii

i §• ms
S 

a a 8 a 

SEES
9 S9 2

3 !

sqm3 edS“

S f i “ 
ifla 
UH

DiniHO

1H
I«
n
0

g| s. no 
Q .A •>»

am



1^

si33 33 i I32
s s

V* w v> v» v> V> V1<A V> Vk

lOO SIH! 31012^3 Ss! 33 Ss 3 3
§

■<*</»</»«>V» V* «>

82Sf % 
a si d d s

ftsasa
• ”S j = moma 3!! 33

S3
•-< o 3

<A<A (A V> V* V> V> «»

tn r«- ® to m 
m q m * 010§! ^S2 *

<§55 2 £ 
d r4 33 mas "’ i a s d

§
V> V» V> w <n «n «n v» <n

mo 3 Im §510s a 
a “ 3! 33 a

§

v» w> Vk V> IA V> (A <A VIv> v> w «n v> w v> v> <n tn <n

s s gaa 
aesida 31113 muSB! S3 2s 3

§

tn tn tn

mo 010 moma 3 s £ tn' 335 3 ' % Ii
v> tn

mo aim mo • §SB! SH
f o 5

tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn

a S53SS bs?s? psssa
3 "ddsg 3a.do3 dddoj ■533 3 5 3 8i

tr U R§
tn tn tn tn tn <n tn tn tn tn tn tn tn tn

a mo 51121 gi- •§ ■ § I103 5 5 5
1

tn tn tn tn tn tn tn

s 5 nm r• ■!S S 33 -AO 53 5S ■ i i
tn tn m tn tn tn

3 33.13 Bl-II 3■■.3SSI 35 3! . 3 3 
a 5i

tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn

a mis § ■H 3. •■! ■ 3 |P I 5 2 32
S

tn tn tn tn tn tn tn tn tn tn m tn tn tn tn tn tn tn tn

5 m.5 35• 113.■ .3o 33s 23 ' 3 I
tn tn tn tn tn tn tn tn tn tn

g s. IPs s 3 . . . !! 
CO o35

g I§
tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn .tn tn tn tn tn

§5 3 ■ ■ 3 ■ s ■ 
oa s £

fltn tn tn tn tn tn tn tn tn tn tn tn tn tn tn

5. 
3 5

tn tn tn m

s? . B»S . I ' ■ 5 • 3 ■ 
a a "s

.52

Is tn tn tn tn tn tn tn tn tn

II
£ H

2 £

I
aS’ 

MJ

?
tQ

M
! Pi! Ill 11® s

CO « 
al <a a£iiih!i .s 1

5 a v
3 a a a£ =iti all l!i! mr

£222
1 sinie H$ g

ss

s 
t4 '

8 '

n . 
3

£ '

R 
S ‘

R R 
d N

p

3s

5

3

I

• 3 §

3

I
s
i

i I
I 3

• • 5 
a

<n

1

5
3

a

CT

1
S 

CL

i
s

c
£

§
g 

o

*

I
3

B B
O nl

>t 
o

•g 
s

g 

u»

S 3
d rn

K8
m v

I
I

£

i

3

3
Q

i

i
!

R 5 
d H

I i
1

s

I
u

5 5 6 e

I 0

3

■ 3.

a a s a 
ria’-4

•3

I §■
o

8

I!
•o I

<L

V 
5 

£

i 
h

it
n

1
5
I

M1

gm 
saga
§§§§

8S
<4 d

i!i.

«
1
8

I
i 
s
I

I S'
§

a§ 
ag

|| a
i 
a
S

i

d §■ ma

§1 §■ ma

.« .A .A .*

»g 0 §m 
§

s II pas 

a

1 r
g

a 

cc»

1

ma

H

p r ma
°  

§ 0 i§32
M

h
M S § 
e §2

si 
CM 3
li

§

§

oe 
s
2

1 0 ma 
§

II i!ii
HP
mi
l > d

mo

-0
I h i

i jn

H!th
£ « S m 3 ■>

E o

Oi

. I
1!
e g

H
R



0105 S 
d" 313 3 a3 d S3 3

0153 OOa303 sss 3d S3 § 3
§

V> V> (Am V> V» MV V> vk <n <a v» vt v»

050 Oih 3 dd£13a 03 0 sss s s 
d 6 S3 3 IA

33

mmm v> v> w w <A

aie^R SOUaos p ® 5 5 S3 3
INaided

PHI OHI 3?§SsiEjStsa
a d ’ - 0 a rr

«r m -4
JS S3 id -4 jj £2, d o»

ds?§ Olh103 S!5 53 " asiassda

~s
W 1A v> v> v> V> m m m vk mm v> <a </> <A V» V» W <A Vk

Oils HIIO OHa0 33 3 S3 2S
a

Vk Vk

3 Oils 010 oili ■53§dd
a ’ sS SS

•N O a |1
s Olla slisf OIH ■P ® s 3 R g 

d <n
8*

«-< o

3
W V> V* mmmmm

3 oio PHI IL •§ ■ a0 L ??3g 
a a - J P sss 

tn m

N U
s

trt «V V> «■» V* mmmmm

a O'P p.p s- ■ •!2SS? g§ 
a ri 531 s s

«n d ■

I §
a v» v> w vy w v» v> «A v> mmmmmV> <A

2 sLh 35• is !■ ■ •! ■S3 33S 3S 32
§

mmm mmmmm mmmmm

3 o-h Oil *• ■ -s ■o 332 S3 ’ i d
i

Vk v> Vk Vk Vk Vk Vi v> vy <A Vk v» Vk V> Vi V> Vi Vi Vi Vi Vi Vi

s st ■a §5■ 11 3 ■ ■ >s0 us q r» 
2 3d 33 •! 5

Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi

■2§ S3 S 9 
d d ' ‘ • ■ 3

■o c

Mlm mmm Vi Vi Vi Vi

r 10 ■ i • ■5
B ■

§

Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi

rt «D rn '".nd, m r* J ’ ■3 ■ 3 ■ a
9 S

a
?!

3 ■3 • ■3 ■

Vk Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi Vi

i
m

g

g£II

O S ? Ih iH

i = s a
g a§ § 11ul £ H £3§

355
£ w

H

s

3

M
<3

N

s .

a 
g

1 '

8
d

3 
a '

2
s

«
3

i

O IN

al L a03 
"g

a
a

kJ
0)

B B a 8 
S 5 a E 
§§§^

*2

s 
a

B 3
a 2

15
8

8
3
§

!

i

K«q. 
a a "

JN
d

§•

d

I

I!
S 5

3
go

F?

3 *
a §

1
s

u

I
§
E 
s E

1
o

i

i

f

s
3

E C 
§-u

s s

1u

a
9

s s 
d r4

£
i
3s

1
8

8 S
j § 

| S

3 5
i!

{•

I S .? s 

S Vk<A V>

!

I
i 
£

*^k

*g 

<

9 
' d

“ A 

o m

g

I!

3' ‘

HHi
2 5 S S H

1 §• 103 
g

al t =03

gl r 103 
s§ ...........

1 L IP! 
g

s § 
sg

§2

!|

H
!

E

I

§ IS ??83 
g

3 3 • 
a s 
g

!l

g| is §i»
Q Vi vi vi Vi vi vi

E ]| 
d3 « 
Oh 2
5 i

?£
I 
8
I
I 

ipi 
5E§° 
h?I

I ih 1 
i sg! 1 i“§ ih I 
S“§ am9° ss5 a

I
I J

11
ii
U <J 
ii

!§

§ s§g

B

i

Ih 
m

o R

§§ g ■

as 
mJ d

’ll I 
• i

H lii
S S 35 S

si||h
if?“ s|

PI 
Hi!

Oi 

sggs 
EBES 
m§

|l I
11 II

ii j|

II hi.

' g a ; a



mo mis mo *55

mo am§• sm ?8

a • 355 3§ mm 3 5 i !

mo SIHS§• sm a35 51§§5 5 5 § i5S S

mo mor ma o 55a5 35 ’§3555 3

>mo mo om§• ma o i I555 §3 533533 g

3 §110 Olla §111? ■ § | O053 O 355 S3 333523

5 mo ano mo ■ § i§• ma o 353 3§ 333523

«Z» V» «* «4 V»

a om mo § 5k 
s3 '

Ss§153§5 m 53
§

V» v» «A W «V

s §im aim mi§a aS 55 §33553 3 I

s §iio smi mi ■ § |O §33 p p
6 ci 323535

§

5 mgs aim r • 'S ■ I |o 55! 55 m§s3£

I

0 235 95 335333
g

3 SO fa §1 ■II 3. • •! ■ 3 |O m 3§ ssSI’s
§

ii §m 3 51. .3 mil S' ■ '3 ■ 5O 98 5 
J d d!

3. 035 ■5§ Sa 3 3. 3

§• ■3. 5 ■

§• •B. a ■

a ■ • 5. 5. 1§
«* «A E

K

Js:

h-jlHK g
a

5i

3 § S 3 B

■« Hirn >■? Isssssi a?

a a

1!
iiHlli gg H « S

SJ . 
a

3
3

I

•S
1

3

3
a

4

3
*

a'
2

S
■

I

§

K A 3 . 
58 J

"f
i

£
o

II
11

5 4 ’ 
6'? 

I' I

l? i?

« B

5 ’j 
§1 H 

5 
■8

a

W
kJ
p 
£3
kJ

kJ

V>’V»

§ ■

a

n

= 3 
« a

o
i!

1
i

H P 
at IH

£

i

i
I
|

1

2

i
i

•S

.§§■§§

e

II

§ §■ ma 
§

I §■ §§aa u

s
i J

!lI 5' H3'
i

1 0 IO' 
§

£§ §• 1^5 
§a

o §• im 
o

g s

m
Os
iiii
!!ii

i

'd
I! i

O E
il
SI

| S’ W3
u

§ ii ma 
w

qtsb 
jdlfihli:

a
dH
s h

?I
K
S to

ii

ifB I

I

E §

& W

<A V»

§ 

u

v» v> «n v> 
mo

11

o

!h! mm’Illi!I Pi
|h iiH 

j !ii Illi

I L - I H i
I H hit

pj
1 
£

i
i 
s to 
h
£ tf 

H

h

5 2 5 25 
§m

. m 

S B S B 8 

“ ESSE 
§ gggg



0H3§• U*3 2 S33 s’3

Hih SHIS HIP5§ 3 i Ir l§32 S3! 3 gag 3 3 a

mo sills §HI3313333 3 3 3 Ig. 3|33 3’5 S3

mo 010 misg. §g33 355 32 3§3§33 5 3 §§2

SIHS §IIfS ■mo ? 1os 355 2 s 
d 333I33 3

mil sills §nh ■32 555 33 333§33 3 I |

mo sms 010 • § 1S Si 5
« ’J r*

3§ 533 S3 3 5O

mo 010 mo ■ §33§ 333133 §o 33

010 010 010 ■ S Io 35 233133 52a3

01.0 aim Om • 3 I332133O 333 55 3

5 Sf-IS 31-0 £•■•£ ■ I |0s 323123353 25

3 51 • 15 SOU 2. • .3 • § |5 a 2 33 323233ss;
5 -

3 Sila 31 ■ 11 a. • -S ■ 23? 
a * 333 §3 333333

VI V> W <A

3 31■■5 31■II 3. ■ .3 ■ 5 |333 n «
33 ■S3.§3O

3. 1|3§ S| , 
a ■53 3 a 2 3 ■ ■ .3 ■ ■ •

§• IP' §• ■ 3 ■ G , i

.3. • ■ 13 ■

.5. 5. I3'

S s

■s *

H
? e

1 Hjflli
Hljii 
Hi ‘I; 
qlHh
lil I!

§ ;

K

.s fhh

o
«n <a

I
5

I

a

0

kJ
M
!=»

kJ

kJ

in

1
3

§ •

I
e

5 
i

i{

illi
t

5 a
S

1
3

£7
d
iiu <u 
o
0

I
H
«I
i £
H
J □

<hi|

I 
H s 

; § Ml

h 

o
0

i

3
I

II
pI£ 2

I
jlH 
I d s 
i h 1

0 §33'
i

!■ §0' 
a

B
S

I §

Hi 
l jd
S 8 B IS 8 

E ESSE 

S §§§§

lh
1 *

ii(|
l!H 

■B ’! iHHhlh11!

iL
'■ Hll

dH
.HH
mo
E S E E 
§§g§

|
h ill! 
Pml m iiiiH

h
v» v» w v» v> v>

o ^53
r
v» v> v» w v» v» 

al 0 033 

0

§ ii im

i
i

d
E > o 
Hl

S £ S £

*£

0

0 

d

- § S’

1= r 3"3
S5 r 

a 
w» v» •>«>«>« 

d *■ 1133 

§ §■ im 

a

V» V» 1A «> V»

g §■ 033

i
3 5

i

I 

_E 
i 

o 
h 

•5 «

I

11

i hi! lii 111

.a
£ 

e
<
i

jl 
is

E 
§-u

5 2

il



mo slip IpOIP § 3 3
aas3" 33

u> <n «a v> v> v» V* v» <A V> O <A V» V> <A V> <A0 0 V> V» V> <A V> W V>

no aSa^a 

agsa" ipOI i
V> <rt v> v> v> V> <A V» <A V> V>V» V> W v> v> v»

010« *
sa £s§33

W «A V> V> V» V> <A V> V> V»V> V> <A W V* V» V> V» V> <A

mo S3§3 55

I ' 00 S3 32 a a v n
Pj^e-

Illis ui n m r*. C J? iaspga jpgsIpS §3
m 3 s ■ .

§

v> v» v» v» v> W V» W <A </> v> v» <n v> v>

Oils oils spn nips §1 i!3 3 ■ ■

1 §

V>VKA (AVtVJ v>v>v>V> V> SA V»

2 ylO s|fl3 sps:IP !• • i
»*.

V> SA SA V> v> SA SA SA SASA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA

3 31113 pH3 gpyS 3 S R
S-§aH-

DJ 3 fi
2 5 «

SA SA SA SA SASA SA SA SA SA SA SA SA SA SA SA

$ as?aa
5 sads* agao= si3^-«y Isgai

SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA sA SA SA SA

§ PIO oil!K . (sa^e §0 a a 
rn so3 g a “•

SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA SA
a 33,53! f)E.§s g , , 

O a G da U> JA 0,0 5
i§2S § 3 

ss3 §3

«A SA SA

1 I gLh yH I■ • g sa 2 3 R s 2 d d SO ■ 3^

Si " 3 gay

SA SA SA SA

I y.y y'll s • ■§55 3 2m 2rt rl

SA SA SA SA SA SA SA SA SA SA SA SA SA SA

| sf..3 si•II §•■■§css ■ §
<r ui d

SA SA SA SA SA

§ § ■ ■ ■§* 'I y
SA SA SA SA SA SA SA SA SA SA SA SA SA SA

8a * . 
S § “

S ■■ uf '

SA SA SA SA SA sA SA SA SA t --s

hi• h ■ 13. .

S!,1 I

I h’
o 8. ■ rf Ji

SA SA sA SA

2 "

ils ■ l§3 • 5 • 

to"5

SA SA SA SA SA SA

II dinihlf 
n Osh 
hilalp
Hit fl! 
bli n

3
2

a in d 3

O II g 
h o § ii ’I g 

H I

iH

hs

o

s < ii H 5I E.g5 I
oil ^ii §

iig§
ao

r

R , 
a

s
rj

s

I'

§'

S
S

h

b-

I

y

•r 3 
a

g 
s 
§

a 
g

!■■

2 |

i

3
3

3

s

S3

as

" H

s;§ 
a

ss
, g

kJ

R

id
a 
?

§
E

3
R

SS

S 8 
un g

M
2

s 
a

3

3

i I 
I

s §
8g

£ 

Q. 
2

£

I 
H

hg
ill 

hh 
§■ S Q □

i

!•■

s a

o 
i 

s
I

32 ■

. 3 
s

Sf
2

3

3

E

si
3

5S
a a

B
§ 
s

J
c
E
£

5

.2 
►»

73 
s 
<

S n «

5 S

8
«
i

i
u

a

§

a

1
8

8K38 
ri so-S

a
E

«
I 
u
I

8 
to ■ '

I
a

5 5 
§ S

I
E
I

i
s

I

i
I

I a

! r
s

hii
s a e e 
§ § § §

f= §

■£. 3 
d •

i 

ts
3§

§ r 

a

383

5 S

u O

ii

R?Gi=

35 = '°

B B a B

111!

&§ 
e i
§2

11

§

i
I
s
£

hiSiIjHI
hlH

to at tn

3a-

ll
"■

§

I ■

IPO
h

f
!

1 b IP' « r» *
SA SA

i
H
1
e

<= ‘S 
«s 

ft, 2 

c oi = 
E o 
§-U

u '-|

JIHH
qsiit
unim

R S 
as

5 Sis

at ?? to tosoy

P
8

<o K

M -

s!

A G 
cc «

is

.a sf 3325 
i| s"



yip l|5p ypl S3as
5^ S3 a

^V>V> VKA v> v> v> w -v>W V> V» w AA V> <A <A

HIDL IP5 a a in O
33

GJa

v> V> v> <a w «n vy v» v» vv <z>

s s £a as sc

a § 5
§3 <o tt m

233
t w
(4 ni Sj^siaR

i
1A WV> v> V> win w«»«y5A V> V> W

3 3 S S 3 
R^a-e."’

spsgfi g.SKBB
Sgs = 3

8S8R , 55^tss 
S B8S“

Sts 

rv r*
• K * 3 H

s a -

v> v> V> <A

83XSS §?3SS 
ngssig

U3 3^ S’ « 
a £ sc.8! • SP S| 5 £ £ 

S-
oi aj 3s aas

§
V> 1A <n uy V> V>«<A Vl V> in in</><A v> 5Amm mm v> v>

§ |pa| Illis. IpO ■ | S!K 5 a ts R 
3‘ IP 33sg

mm m mmmmm m v> v> v> V>

3^?§3ss s S?3 m h 5 v id sigadsi ■spSa

m m mmmV> V» <A <A <A <A <A

3 !pp PIP ipO ■ |R g 3 £ R 
S' sigs*

m mmm m

S SSSSS 33353 
a gj-aj jsa=“ PIO ■ i• 00 « 0> in 

<n io q 5§8 a x 3 

m ia5 2 S 2 -

Vi v> <A v> v» Vi Vimm mm v> w V> <A Vi

§ PIO PIP ■ I I33
§

Vi v> v> vy w Vi Vi Vi Vi ViVi Vi

S 38 RS sa §5 • i I2 . s- 3 IPsg a »

W Vi Vi Vi Vi Vi Vi Vi Vi v>Vi Vi mmm m Vi Vi Vi Vi Vi Vi Vi Vi Vis
3 r£ 3 S) “ S S
< v. On <n S d.d p"l ■pp p 3p 2 ® 3§G n 

"9

m vi vi mm

s h'lg P-II P"l ■ i223 0 §3
I

mm mmm vi vi vi vi vy

§ ss ■ .3 si■31p P 
§§

r..i • aP 5!b

Vi Vi Vi Vi

3 |3 §■ ■ ■§
§

vi «a vi vi vi

IF' 3 •
8g

Vi Vi Vi Vi Vivi vi vi vi Vi Vi Vi

3p • S ■ 3 s

S 8

mmmmm Vi Vi Vi Vi Vi mmmmmmmmm Vi Vi

O' 3 ■

10
■2 ■ •

s
Vi Vi Vi Vi Vi ViVi Vi

5 «
35

5

H3

H m§ s2
Q.i

aQ -S S I
a a - 3 „ c.i1H iHIi 3IsIh li 1 3

2£ 5 hiMri <!
I

5 6 E-S-S-S MlidliiiE 5 £ S S S38§ i § §

!

s
a

s
3

R 
S ■

to 01 
N 0)

58

a ~

3 S 
» d

8

g

R R
«< ds a

22

11

I

a s
d d

1

e

3 R

•S3

©

g
8

3 5 
” S

d

S5 6.I!
§S = “

IS 3 6 R 
' !5“

5 
s
3

R
s

R R
l< £

01

£ '

ssa
□ S'"

§

si
3s

8

s
£

8 .
3

. s
3

ssaq
dgda

8 3 
d d

tA
1

« 
s 

<5

e

I L
i „„

I
s

i
a

si
el

GT

1

Oi 3 
a ® S 2

H
M

3

3

4!

h! 
Stsi

3
1

&

s
t

I
I

I 

s

d

a 
R

I
s
i

ii
H

i|
-* “■ s

as • 

"s "

2

*

s
i

5 ss a a h* o m yx

§U

s|2 = fe „ .

« -5
S5

R 8 8 8 8 

§ g§S8
1 §|g§

i i 
i E 
8

E 
M

S £

- R . R. S 5 R 
gs § aga* 
..a

la

B e 
js 
= S 
n 
it
H

i!
H

»s

E o
&U 

*3 -2 
5 -

| si OP 
UJ

ss

$
df

s 3 a 
as-

d
2

I
I

£■ 
a

IIP 

iiiP 

S 5 fE ffi

ihlii
lh«|i

Hij I
ffl!

. q! II 
! Hihh 
® fs in PI 
ilrfJiEs’.l 3aSl§ I: u 

ih-lpPl 
f BfH h I

t
e

o

1 i ||
£ § f s

S SSS8S 3 Sa R 3 
s slads-S Sddsi^

il J 
ah ih

hh8 8 f 6

t I1
5 S | 
il!

H

8888S
d d d d d



HIP i|ii§ rpo§5- 
s as’

3 i3§ 33

<A V> V> V> V> (A VHAVlv> v> v> v> v> v> v» v> V> tft <A v> v> <A <A
pqsi 

s * a n
K $ §S 3 
sat^a

§r as
s s

S8S
rj 2 r- S3 si I g isj

©
v> <a w m -w V> 0<A V>0 0 V>V> <A V>v> V> W VI VkV> v> v» <A 1A V> V> V>

> ° R s s 8 s § a s 3
8SI5R 

a a s “■
s S 3 2? 3 -PSI as in s a a 

S as--3Ps a§3's
VfVtVHAVr W « <A<A<A V> V> W SASASA

5SS8? S8S8?
asss° E^sds 3

01 lA 
«i «a 
n r>

5§ I
Vfc w

s qta s app mu ipo3s

to VA V> V> v> v> v» «/y v>v> v> uy v> «> -ua

OHi 3|I0 K S

tn 0
t? . Sas a cn t-h to in cw

p 33 ' IaS3"

SASA IASA1A sA <a vy sa vyV> <A SA VySA

a ssES; sasss saass R 
” Bid’8 asiddd goads §

SR sa

m os 3

3 pm pm pip . iR 3 3 6 R 
« • » an a lA

& 3 S, 

as*

5 S 
nj 3 s a

uj e

s
SAIA sASASA

58HS 3H5S HU ■R . 3 3 Gi K IP as
r> s-i0 ps g a “

0SA SA SASA (ASASA SA V>vy v>
8 53333 8SSS3 K§..“ 

a sssida "sdsd nd nIP ■ 3 
«0OP S3

ss

V> SA

•3 ■ 3 V w01 r 0 io p £ a V 3 S
«>• s

I
8

SA SASAsA SA<A v»

1 p'h on msajss
a a S “ 2!■> K ,

§§ $ 0
vy uy vy vy «y vy vy vy «y vyvy vy v> vy

th on g.. 1 ■as! 3

v> SA SASAsASA

I p. .3 si.II . ISSI0u

vy vy sa vy vy

§ IS5 § 3 ■ ■ ■§g§ I 
h

!• R

VSSASA vy vy vy sa vy vy vy vy sa vyvy vy vy vy vy vy vy sa vy

ip. 8 B ■• in '

vy vy vy vy vy vy vy vy v> vyvy vy vy vy vy vy sA vy vy vy vy vy

tn v m 
•n ’1 n , 
s? x * ■ § ■ 3 •

3 ■
w

• s • 3 ■

SA SASA SA

I ?= 1 = s 5 s

£ 4 a z S 
li |H

s s

§ !

j O
3 H

g
a i

SI °6 > §
8

E I0
o *} 
<N <

a.
£

li£ £m ill i s

sa
<n <0

tn m 
o t* 
S *

SR 

ft

I '

a $ 
si a

I

3

5

K ‘

3 R
«i d

§

a

§

S
8

§

3

3!

o

s

lA

i
R § 
ri ri

S

s

S 3 8 

S3"

}

5 
s

I

§

3

p
B A

s a 
as

35

s a
a 
a

8

i

n1

8

§

3

£

2

oi
Hh
!!Ii

a
g

f
3
in

H
§
2

85

* S

s I
I 3

§
s

m m ns 10 
. “J "? <2 

g a •* °

2

3 S S
S3"

3

E

« « 
a. s

5 s

■ § I

s
i 

a 

a

1

i 3 
§

J
pl

01 3T 10 
V r-; «IV CT] K 3 s-dg

8
3
g

I

IIP

O R
i r 
§

® c 
iz) u

7c 
s
<

1

I 

■8

I
o

I § g £ 
a
3-Ei 
h

e 3 s §

3 Y ~ V r-. nt
3 gfcttdft

ns

g|
iz 3

d!
Ip
lb

‘-'I

£ y 3 
||S ] 

|y |

§ 

a
1

J 

i!

o 

aag 
gft”

E § 

§-u

(U 1-H

& .
i , 
£ n — 

h|> ft ? I

-§ £■ 

g 8 a

H
H
H

S |5 ins
§

S 3 
’ » d

I

li 
I!

h
H

Hi 
. Hl 

B G B d 
::se 
iiii

sg H HU
8| ~ -

M 
*§§

3 2

sa

agio

d 3

pm

11 
Hh

8
E

4a ‘_

I
E

I
0
E

f
£
I

fM 
dJi!
W 
| litf-jl
BHU

OP 

mh 

£ £ £ £
9 e e e

W ,

H s

g R £, ,, 
S; s' 55

ih-lhfO
Its Hi 

III

d

I 
o
H

ihH
HI Hl I

s §

0

a as ss s£ as s , 
ry af 1A 1 n 4 IO y_ ' O rt 5*

a

5

1
i
o

I



kJ

&

k3
55llllg -IPI3 IIP 5 &33§§oo5§s a

«v v>

IPPiim «§ 1mmas®P1!g i

HP003PH a3m33 Sis5PS £3HO
v» v» v> wVk «A «a «n w «AV> V> V> V> v>

PHplsmu amm§3§§5

V» V> W W *k

plo gpHmm31im
55gpHpmmm035S5e s 5

m-p iPH I I333333 SIP 5|il
IA (A V> U1 <AV> «A W «> V><A SA C 0 V>

nilsgpoIpl!333333IP 3§PH
«A <A v> v> V»V> 4A W> V> W

cEsEs
d m a a aspH PIP 1mm§P 35HP P1

(A <A<A <AVk W v> «A v» v»

010 aim i23533210 53PP 0
<AIA <A<A Vk Vk

ILH §g • as Imm0ffi a §§s3p5
§

v* «* w «n v*
Q

I HOI 110 10a H S B 
aiS"1

|I pH Si 3§§S Ias! 0

5L1m .3 §
g. ■ .5■Si'S!Sil 05 5 3 3 

s a o
Vl^0(A

33 • m§m 0g|32

<A »A <A >A «>

• r i •I ■ip'
(A <A V> SA 0

I■ 3 ■ rip'
0 sA SA SA SA

■5 • 5 ■m •s a
5 •

miVs SA VS SASA V»

1 4

&g“
!i
2 3

3£

g §

ILH
£ hs2 s f h h

°i s „§

Illiif! O Ci B
S S o S 
SEES3 E

a

s'

I

§

8

a
8

g

I'

8

a

R 
g •

I '

a a

I '

R

a'

R

g '

!

I

s
■!

§
i

p

a

3

2

a

I ■

I ■

I
I

i

5

s
a

I 
a

i

1
-s
i

I ■ i

3
a

R
E

i
s

§

a

1

fl
8

R

8

§

8

a

5 
si

s
8

g
B

oc

I

A
E§

CJ

£

1

s

a 3 
S3

f

2

?R

8

5

!
y

§

g
8

i
u

HI£ § §

i
8

i 
a

£

g

E o

U ’-s

S

0a
J 

£ 
& 

TS 

li 

s “•

R

g ’

3
S

3 &
It

55

H

R

g ’

i 
'di | 
IHg

»-
5

£

2
I 3

a.>1

I
£

I
I
5

h

ih

= ?§»
gm

1
I 
V

L

1 ■

1
I
s

I'

I ■

IP5

p
i gg I 

£
|
3£
I

h0 il

® s 
<z> « 
SI

Sf

§1
2 a

II

§s

0 3 8 B 
ESSE 
lege

VHPhi|h
ihi

Jhi
mo 

ms 

EBES

Eg

Qua
2 S 3

8

S

Ii§!0E E

iha
*

iit

Q

i.J I 
gJ ig 

s
o
g

ih’ii
ijpH 

slhiSIl

. a
H



©

2§5§§g §
IU5

m <a v> tn

5 3 5 S S 2 
«f o d o 8 d

§3 35 £SflS 33ci x

m m m m

3 Hill §im §3§§ 53 3 S K 5 B 9 
d d d d d d 3PS §3

m m m tn inin m in m m m

5 Hilf 31115 gfllg 5 I IIP 33 5i5s3s
§

v> m in tn

i yoi sins ipo ■ 11mmP II IP

§ |PP |pl§ g|IO ■ | | 53323355R t OP ps

•n m m m

I |0l! IpP IpP • | |3 r s ie2 si s *
* 5 IP 0 mm3gS St!

§

I IPO ipP |pl§ ■ 1 I|2P IP ?s 
" d mmP

I aPII Oils !pP ■ | |OP P IP aS 323352

3 2pP PHI 0- -3 ■PH 83 3 

as” mmIIl

1 sS-53 §113 p..§ ■ | |H IP 0 mm
m mm m

I PPI 5LH !• ■ ■! • I |5i !• PH 03 sgBiSSP3
§

m m m m mm m m m

I ILII 3! !•••§ • 5 imm§ 33!
s i

Iv» II P.■2 5!■M 3 . ..3 • § 2§ P 0^ 5§5 P mm
m m mm m m m m m m m m m m mm m m m m m

§ §.• .§ ' 31•32 P
m m m m m m m m m mm m m m

?,

am m m m m

• 3 ■ J .
.a

•3 •
!■5 • «

m m m mm m

« «
45
H

2

S

gH 11 i
lai 5

* « .h? i!
II i =? mH

§ §
B B B B hi.8

Q Si liii Of$ 2a
s

I
I

d
s j

.5 ■

5 ■ »

I

3
5

I
g

s 
g

§

£
f

5

kJ

M

a

i I' aH' 

a

I
§

£

i

a i?
§ g

Pi

m§ 
BBSS

3
?

s
s

I ■

§

i

§m 
a s z e

I

§
E

£

£

§
8

•II

2 

£ 

£

i 
h

I !•
w

!

§ 

g

i r
u

i r y

i r
a

1 !■ ip.
i „„„„

B

1
a

1 P iF'
8

i r
8

i
h

iH
Mi

a. s 
H O I s

§ 

uf
i

3

I H ^h3 
u

H

§

I
l!

ill1 
iH

I HI
i hn

2, 
« c 
< 
■= 
M 

a?

iP5

E o 
§-u

I* 
« c «> s> 
SI 
s s

IIHH
I tPli
yuOhp

iHH
iLH

g §
0



sf? sisi3 ,
53

a£
v>VV V> V> V> v> Vk v> v> v> v>V> V> V> V* v>v> <n v> v>v> w> v> v>v> v>v> v» V> V> <A V»

o$3?

ifis-i §ggs3“’■S3 aS a
e>

ill 3 U1sSIjU 

m rn w.i 5 a a’ a
V> W <A V> <A «/> V» </> V»v> v> v> v>

$ms
2 S £ 8IIIH33

§§m
X dii”!!!3

v> v> tn v> v>v> v>v> w v* wV> <f>

m3 
sggS

3

v>WWW w w w w www ww ww w w w

55Hl-
a'2 ft gad» 3S-3' -

WWWw w w w wWWWw w w w
83333

|§8§S
88

S 3
asS’S' 3 gmeJ

WWWw w w w wWWW

1S38|

SlaBs0 sW9 S

w w w ww w w w ww w w w
8 8 88888m

2 s x g
388

S X X 8 fi

3§3a5yi a'
" a& «* Vi «» V> Vf

88883 .

<5S£ sms 8‘r4 kO'£ U’’ a-
WWW

!i
a a3^ §3

wWWW w w w w ww w ww w
8.88. 88881118 .

f si§§

a-' a
W W WWWw w w w w

88,8 I’ll •
9 S H 9 s. $ I§ 5 a § 3^3SS'’Sg *

to w w w w ww w w w ww w

I1 £
§2

w w w w ww w w ww w w w ww ww w w w

w w w w ww w w w w w w w www ww wW w w w HI
hl
! S□

’S a.a u •

IIw w w w ww w w ww w w Ww w

88 .

w w w w ww w w w ww w w w

8 .

R § a M9 2
ww w w ww w w ww ww w 5 5

H S hlijh S1135
i Oi l

I Is§

a s
|| f = teg

St*s
“ 5<s «

s« y D
ih H

Hl £2S

cc

V w
TS E E «se zss

88 

§8

rT £

3 

g
a

&

a

K

5

I

II ■ 
Sa

8 8 11

e
8

m 
}?'

1 ■

2

!I

< <
2 2 
S’

I!

I.. 
$

=

I
5

«

I

8
8

a 3
r'S

8 ,

s 
a

i ■
s’

3 . 
a 
□

8888

8

?

8888S

SJ3§5

IIIs

88

8

3

3

8 8<8

8

to

3

I
I

1

8

I

i
I

1
o

.23

75 
a

dp

8e

8

§

I
3

1

8

I

8 .
8 
3

3 . 
§ 
ri 
a

3 3

11

II

a
g

8 8 .

3

8
§
o'

s
I

8 ,

1
s ■
I

i
s

888p5

3
a

§
I

I <
a

i
a

8
8
a

II 19 
g

£

I

§

o

8
§

88

y

£

8888

s s s e

8

3

S'

£

8

8

5 

s

8

I
8888

Bp!-

I

I I"

6
o

§
§

3

8

!■

<

£
£

8?88

OF

I
3

5

1
a.

5

1 
a 
s

I
I

!

II§§

i 

a

3 .

1
88

15

! 3

s

Q

sii 
I i
f h

1 
s 
b

I

H
H
II 18 

B O
II

1
I
3
5
I
1

o

uni
3Ssa5

88?88

a a 8 s g

a

5

2 2

s *y
2
o
8
a 
£

i

88

s'-

§5
"i

8So

8§. 88

PK W Ti

3 3-s

§2

*e £

H

88

I!

8X5.

sjJd
dip
|ifh 
IHK

8 8

ti 
u
H

3 .
3 
a

88 1 '

88

BB

8 .
a 
3

I ' 
s

8m8

IBpI

L"
a

88.88

SR 8 g 
S’ 3 11

li
sa

8 . «*»

I

hii
£ S S S
2 9 2 2

88888
mH

nil
S3 -3

88

tn £

bip

2 S 5 

hii

ssm
ggSS"

88888

a'gSd"

888

m 
s'

3

I

888 .

m

8888
a w oo qlla§

8 .

I

t

88

Bl
8 . . . 

§ 
a

8888

SI’S

8 . . . 8 

§ §

ils
un i

ty

si

8§?88

h

M
5S5 
sIIe

s: 
ffl

3 3 3?

a 3 
^3

d
n

r ■ 

<0

5 nhpi tvihn
i mpi 1

11

3
w w

m 
hni

0

I!

11 ■'

P

ai 
a g

ie

§h
B 8 B B 
i § g §

<88ll

0 

h 
33

I 8

88p8

||SF

g £ 
E I 
c ° f « 
E o g.Q

o ”

36

h
§ £
< s
§ I 
§ I

smwmH 

g'g'o-4

C» «

«-s

8888

oss

if



s'a

Vk vy V> Vk W <A vy <a tn tn v> tn tn tn tn tn tn vt tn tn tn tntn tn tn

Iff f® ■

l?gg<£ R'gs££ SrJ
fl

tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tntn tn

III m
Ip"V3

tn tn tn tn tn tn tn tn tn tn

IIIS i'

10 1 H'S

tn tn tn tn tn tn tn tn tn tn

!!l!imi
sg «

c

rJ 4a'

tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn

§3 8 q

fl
! 0
3 5

*

tn tn tn tn tn tn tn tn tn tn

8 88?8S $8388 888g8
maR s.uh

5 !$ a a. a a s^fl si d. 5 g a. a 5

tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn

88 8 8 8 8 5!shi sgi II8

Igllj
Vk v> V> tn tn tn tn tn tn tn tn

88888 88888 8§888 
si 8 d a 3 K £ S? 1 g 8SB3S ' 
33S33 3SSa

• ill!
“S

3
3 33533

tn tn tn tn

Ilf! !• •2 8
§1 s'

*3
s

tn tn tn Vk w tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn

8 8 8 ?

Sr 5 a'3
a

tn tn tn tn tn tn tn tn tn tn tn tn

s

9' fl£m' r/ 3

tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn

3 il Illi

Sg s'a -' 3£ ’ co
s

vs tn tn tn tn tn tn

sf §!3 ■I! I-J -=• s s
$

0 0§ 3 jtf

tn tn tn tn tn tn tn

vt
§

5 S

tn tn tn tn tn tn tn

i! I' fl
tn tn tn tn tn tn tn tn tn tn

8g III •

tn tn tn tn tn tn tn tn tn tn tn tn tn tn tn
• fc

3
g i §’ (5 

§g 3 s§

tn tn tn tn tn tn tn tntn

* s

s siHdjIH 
jhl U i 
iqhih

B
a

I1 1■^1 >

4 I • S ? = ? 5J?H H i i mini£
il 5 5 a 

aaa

©

s
s

8§

§
3

8 3

3 j

1

sr 3 
fl

g
B

I
5

§
5

1
o
§

I

§

1

f
B

§ 

s

1

M

88
gg

13

I

8 . 
I 

s

§

s

!!

$

3

8
8

I

$
S

? a 

S B
3 s

i
j

!

I

a a
§

I

r

I
i

n
Q
I

ii
H 

I
I

H

i
§

8
§ 

S'

8
3 

5f

II
H
li
Ji

I! 

a' s'

I 

s'

H

« «» 
a “

8
s

8

a

8888§ 8||881 ill loo

3 0

I!
m <

8

I

8

B

I
s'

S e
§-U

S3

8$88

Sg "

8 8 8 8 
§£S*

3 3 »•

I °
I 1

5- B
* 9

ir-

sa'

§ I s s
s

a

LI
Ch w
« <4

88

5!

9 a
3S

S BBSS 
! Oil

a 
a

i

88
il

a?

si Hli
1| g' !§•-•

8
§

3s!

2 
a

i c
i 
h
H
If

t

8 88 .

a a'd

h

s S

H a

1 irii irn

| 33 -3 22 “2

h h H i h 
§l§§ i§§p
SSSS SEES

!■

a> 
■g 

a. 
§

I 
] 
s 
t.

I'
rf

§ ■ 3 
i 8
3 3

' I
3

!■

3"i
« 
c <

|l|h
8'gddC;

?

I ,
i c

£
c

i

888 8 8 8p8 8 
gsxss s 3 s S s 
s- 3 3 a 2 J g.sd 3 ’

Sa 
s' fl

H
l|
II

mi
tn tn tn tn

§g s

mi 1

a i

88S$8 88?88
3 S S g 3 S S S S S 
Bg-SSS- 53323

I I
3 3 

fl

Q

IM
s|

§ 11 

a 3 >

<y i
Ji i
Hid 

iHhl
HHI1

— 
ffl

y 

a2

111
r5

11

LI! II'II I 

S =3 32 "3 3

i!
11
!|

H

Jp
h<
2S3

Ipni

a 3 ■

r

-S « 
* s

II

.§ y Illi n a *!" =■

’ I j

n f

8 8 8 8 8

ioll

§5 S Sag §5 a *§ 

2

8 §

< !

1 ini! pin n
2 h3aJ 3S2s2 n

- 3 aS a 
§g 3

1

■ 0 | 
s a 
sf a

Ilin inn
3-in-g- 022s

! h



S3K X
V» W0V>V> v> «* V> xA W W v> m v> w<A <A V> V»VKA<A

s'3 S gtd
«A V» V» <A

Ifl
;• 3 R- s§2?« R-giS

S g 8 a
W> XA XA W XA xA XA XA XA XA XA <A XA XA XA XA XA XA

8 8?8&8 888^8

| O.<t( ?^J.SII fsi
8y i ipis-3 & X-2«■' rxa s

XA XA XA xA XA XA XA XA XA XA XA XA XA XA

g 888??.g t !!|I
81 | 8'j *

!■ g 8888? 98883 
£ g*§9g SJ^3 
a s-gae-» agis

3
33 B *s- i

XA XA XA XA XA XA xA XA XA XA XA XA XA XAXA XA XA XA XA XA XA

S!o§ r 
a« n

II 8

5H 3 5 3 S§2 spss3‘R “ 4tf
XA XA XA

Illi ■0 3 3

XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA

WT r< s.
XA XA XA XA «A

??§? 8888 
ssSa a s h °

$ 8f8l8» 8 , 8 8 8 8 
8« | B|5! = msi s.suil toss

2 g&c. • a. a. 5 « d 3 2•e
XA XA XA XA XA XA XA XA XA XA

888? 8??88 88..8 , 
§§§S S®3§3 Sg 3 
«Esr-3 xJx-x J «

3§ 3|^| |g 3
XA XA XA XA XA XA XA XA XAXA XA

B 8, 8888 
aj | H3:-

rx
XA xA XA XA XA XA XA XA XA XA XA XA XA XA

88 8
is ' 8 
5 5 =

8

P a a
XA XA XA

8.88„ 88 8888 
§1 P §53? 
h s'5

8 8I'? 5 |
3S s -'3 •* Kl " 8(5

XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA

88

H |! !F ss-
ilXA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA

- 8 8888 
a ! psg 
§g 5 s' rfR

XA XA XA XA XA XA XA

ill 5 bin hid
i sg h

a

XA XA XA XA XA XA XA XA

■ Hi-o
§s * § ■ g § 

5 ft’s'
XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA XA

a E "«* a e 
e

8

s ? ft'a’= 3
XA XA xA XA

s a
1
a § U

a§
s IS I§

E S °
§

ex <
a £

IS
(j £ a S Z Z z

£
5

I

■■I

. I

J

8 ag

i
s

§ 

s

<©

8ae
1

a 5

8
8

f
I
i

£ 
da 8

s

8 8?88

8
g
s'

I

8
8

5

I

I!
rf ri

1
sf

8?8?
3 3 S 8

H

s
m

8588

!

s z s s

I
i
i
3

I

3§

S3

8 S
3 S1 i

il
il

i
s

S 
i
I 

a

8
§

8
§
S’

1
i

I I i
3 * I

8 8 
d d 
5?

8

I

l|ii

8
g

I!
p

II

8

a

h

. 8
!■

8

I'

8
§

I

II

dl

l|a»'

3 I
i §

8

I

§ 5

I |

£ ms

S E ES E
O Q Q Q Q
Z 2 « S Z

•d

1
I
■s 

E

i
s

LI
5 B

!4

es S' H|i

V)

*<3 
s 
<

fl

11.

H

hii

hl<11

s

1
1
8

I

II
2 2

If
” 3

I
fM*

« 
S5

iieg
S3

li

8 8

n

*R

“ « 
Px 3 
e o f =

|h

Hls 3 s s 
3’a »'

d
ii

il

h

ft g 5

88 .
3 3

88588 . 
sagtt

I ■I P

3 t |

ihi
d£So

11'-
u *2

E eh. 

ML

al?

I !■■■!— m rf

a 3-

g a

!
I i

g s
s i
rJ ia
’ 5

Hill15!???Hil?!
S fl!

88

0

i inn oiii 

s- gdd i 3 §gs£2''

n h

rx » ft 3 N a m m •? 6 
s'sp3 sjsia

II

' III'

mi

3 3 ■ 

a

8 8

”'a'

I rn ill! 3 § i = § ihi I 3s lh fh! L§ 1! 
I ill! »! Il

9^Sg'22a-

1 ' 

(A

t

y g 
|fe
ii i
ii i

§ ■ 8 ! B

d r IIL 
§g a ’’a

E Q
JO

ft c 
co « 
N

8 85858 85858 !■ If-all

di
di • < I • 

HI!

8 8 8 
gd ' 8 
RS ~

I |S3|

• yii 
Sg -

liitl.l a 5 s 

agsjjrf 3- |

i£
I

i r

8 8..
§ §

8 85588 85858 
3 SgSSS SSS38 5 3B§S3 3-SSa



M

II 53
6)

V» v> v> w

3

H

II. , ?

S3«r <-

§f SS8 §gg1 1 t?

53i sfsf

i? . II 8

Si-B

55
8§
*8

§353
®- d S£i

! HI 8 3
§

8 II!
3' s rj

r3 d
d.

1A 1A V» V> V» <A Vk <a 0 in vk v>

Si, .on • ! ?
sS - 5 '■'’g H

8 3

33-i a
«V <A Vk <A Vk

8 , 8838 t?

§5

<A w Vk «nmm <n vk

II 111!!§

I 11! I ■ § 
5 5-

1
n p b uf s* 3‘2

v» tn «A Vk Vk v> in vk Vk «k

2

i
g s $ s

«A m Vk mmm m m m m m m m in v> i/> i» v>

n 1 11 R

m mmm m mmm mm

Si g’ in

8 .

^g 3

£

f
B

fmn 
iqthhi i

i H i
■S 3 3 S

cs <

I
g 5

8

§

I
5

8
§

8
S

8
§

S

2

I
3

1!h

1
3

I
5

i
a

I

2

!

"I '

■g

B

■^i

f
3 Uk

§
g

&
a

s 
s

8
S

3

■1

51

h

5|

s a

8
5

1

g

i

s

H

i

g

1
J 
d

I

I
3

HIM H

§ 
H

£

i 
H i §

i

g

i I 
g s

8 .
I

8 .
a

i

i
I

3 ■
I

88f 

a - -

!

I

l 3 •
I

i

ta

i
s
§ I

<s7

I

Q

I

I

I!
” u»*

I

I
s 
ft

I
I
E
S5

I

M

ca 
c 

<

II
*• G

o a

!!

!1 3 
R

J

II ■‘i

f!
£ 2

III

« -5

85

3^!

?.

B 
a

■I

11

if

5 s 
Q c 
co « 
SI

IH 

§33

}!
i

888

PB

II.
§5

I 
S

mhi

88 .
I!

i|

ms
fiU «•

a

hl j 
hi! ? 
ill! H

Hill

I'I

m in m m m 
§8

Oh 
ig§!

iiiq

!
i
J 

s 
&

b 
H
11

S 8

B I
i 2

il
a a
U

II
£

§ I'
g a

!!!!

3 t; h

gee d
II

H
tri nt

H
5§

fl
» m2 § 
li| sh

- . h? 
I «»d

I-

8 8 8 8 8 

£ O 
a ”•

i Hili H1H !|ili

85188

lllll

11B |

a t £§£ 
ha

IIP

ill

h iHoh Ir

il 
Ah 2 
C ° I = 
c o 
§-u
" A-

3 8 558 8?888 8$,--

i|IH IIHJ S1SJ



<S

Hill 0I

I § B

11
8?

g «f

VHA W V><A

gi
s

II IIII Uli ■8

Hili ihh Bps- s‘rJ a

V> V* V> <A V> W V>

1
a d.

<A «A

^332
VI (A V> V>v» v> w w

B . §

Ss*u*

5-3E93 <

w v» v> v> w

3. HI! o i- s
a

o <A

. .

Is! 8' fj
8 S

II
1 I*sig »- sf

 3? 88§8 =13|h

3
S

10 <A « V> <A

38 !!• a

I£

£

Vk V» V> <A V> V> W vv v> V> V> V> <A V>

Vt V> W V> VI

3

"’5
HIv> v> v» v> <n

3 tflf1§ § = s
V» V* V* v» v> v> v» v» w oV> V> <A W V»

mu
Ia

H8 «

i § s§ 1’di! §

! Ig« ISi

§
sms i?f s

i

£
£

0

el Is

I

I

I
3

1
2

n 
la

I!
55

s |IO

1
2

§

§■

§

iro

§
i

i 
§

R
8

5 ‘

I 

g 

O
£

I
j Il

£ S
fl

8

a
S

!•
a

3
§

d
1
I

1
s

8 88

m

8

I

■I

II1I3
rfSiSdij

I

i 

s
3

I!
rJ JO

1
8

i
§
§

§
§

i
§

g g

H

s

!!■ •§ ■ I aa 1 I

I
i

d!§

. §§38 
||3 S 

5 §

8
§

r

88

§1

i
s

E 5

i
i
i

I

11II1 III
^asajagf as'd

§ m

2 S S S

2

I

Ihsff 
HI"

£ 
I 
is
o ft.

IJ 
,! h

r®

!

OH
® • §

I

I

&2

"s s!S|h
I ?Ji 
r.ihI s t!

!'

tilt

8 . 
§

113 3

§1 r ip ■

§ •§
5 B

I llisi

h!

HH

I

88 . ?§

il M

c 1 
««

2 
a o I =

.s
I!

Ill H

.I
II
ii 
h“

88 88 8

O £

Si
* J 
I I

ig|

B , 8

b r 
a

M

■ I ®I I

88
U 

S’

n
if 
■s i

W!§8
§8

II

I

I Id
i

f
!

Ipj 
on

iihl
HIP

op nil Ilh o3l

S b a a a 
§ §"""

Hill hiii iriii HIH hhs

r i 
g H ‘

8i L

Jliid!
ho 

J « a

B

|

E t O Hi

r •■

g

J 
s- I h h i h

IIu
H



Offshore Wind
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2022 RPS Development Plan

Attachment 12: Lifetime Revenue Requirement of Company-owned Resources

Storage
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7 

11 
28

51

93 

130 
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365 
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393 
378 
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127 
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28 

0

0

0

0

0

0 

0 

0 

0 

0 

0 

0 

0 

0 

0
0

1 Amounts shown for year 2022 represent the rate year of 05/01/2022-04/30/2023 for solar and storage, and the rate year of 09/01/2022-08/31/2023 for offshore wind.

2 Amounts shown for year 2023 represent the rate year of 05/01/2023-04/30/2024 for solar and storage.

Fuel Benefits REC Benefits 

$0

0 

0

0

(49)

(38)

(99)

(91)

(121)
(158)

(183)

(206)

(236)

(281)
(322)

(355)

(373)

(383)

(395)

(406)

(419)

(420)

(426)

(394)

(385)

(385)

(386)

(387)

(386)

(385)

(391)

(399)

(404)

(411)

(417)
(413)

(310)

(312)

(308)

(306)

(298)

(278)

(244)

(112)

(95)

(79)

(63)

(47)

(31)

0

($3)

(31) 

(53)

(59) 

(159) 

(458) 

(610) 

(688)

(798)

(923) 

(1,020)

(1.167) 

(1,607) 
(1,757) 

(1,888) 
(1,950) 

(1,988) 

(2,014) 

(2,047) 

(2,105)

(2.168) 

(2,237) 

(2,304) 

(2,316) 

(2,339) 

(2,380) 

(2,430) 

(2,467) 

(2,507) 

(2,561) 

(2,626) 

(2,679) 

(2,737) 

(2,797) 

(2,802) 

(2,224) 

(2,149) 

(1,476) 

(1,447)

(1,401) 

(1,292) 

(1,166) 

(948) 

(722) 

(611) 

(497) 

(380) 

(259) 

(136)

0

(53) 

(31)

(51)
(54) 

(100) 

(366) 

(435) 

(496) 

(551) 

(614) 

(669) 

(766)

(1,105) 
(1,176) 

(1,239) 

(1,266) 

(1,284) 

(1,298) 

(1,317) 

(1,357) 

(1,397) 

(1,454) 

(1,506) 

(1,542) 

(1,564) 

(1,604) 

(1,652) 

(1,688) 

(1,731) 

(1,791) 

(1,861) 

(1,918) 
(1,984) 

(2,053) 
(2,063) 

(1,575) 

(1,613) 

(953) 

(942) 

(902) 

(809) 

(712) 

(634) 

(550) 

(464) 

(376) 

(285) 

(191) 

(94) 

0

Small Scale 

Solar

$1

2

8

19

36

53

70

85

99

111

124

136

148
156

155

149

143

138

133

129

124

120

115

111

107

102

97

92

85

75

66

57

48

40

32

25

18

11

5 

2

2

2

2

2

3

3

3

3

3

0

Total 

Excluding
Benefits

Utility Scale 

Solar

$68

111

178
248

359

506

642

750

845
932 

1,017

1,102

1,186

1,238 

1,265
1,224

1,181

1,143

1,114

1,087

1,064

1,043

1,022

1,002

983

964

943

904

866

828

806

795

785

775

764

752

737

711

685

654

576

498

436

375

316

258

200

143

85

0

Total

Including
BenefitsCalendar Year

2022 2

2023 2

2024

2025

2026

2027

2028

2029

2030
2031

2032

2033

2034

2035
2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067
2068

2069

2070
2071



Limitations on Reviewins Generic Resources

i

1

The Virginia Environmental Justice Act (“VEJA”), Va. Code § 2.2-234 et seq., sets the policy of 
Virginia to promote environmental justice, ensuring the fair treatment and meaningful 
involvement of every person—^regardless of race, color, national origin, income, faith, or 
disability—^regarding the development, implementation, or enforcement of any environmental 
law, regulation, or policy.

Before turning to the evaluation, it is important to note the significant limitations of evaluating 
potential negative consequences of hypothetical, generic generating resources.

2022 RPS Development Plan
Attachment 13: Environmental Justice Evaluation and Ranking of Generic Resources

In the 2021 Final Order, the Commission directed the Company to continue to present this 
evaluation.
2 The Company notes that neither battery storage nor pumped storage is a renewable energy 
generation resource, and that neither generates electricity on its own.

In the 2020 Final Order, the Commission directed the Company to evaluate and rank the 
“potential environmental justice impacts of different renewable options.”1 Using the definitions 
in the VEJA as a guide, the Company interprets the phrase “environmental justice impacts” to 
mean negative environmental consequences resulting from the development of carbon-free 
generating resources on environmental justice communities located in discrete geographic areas. 
Consistent with the VCEA, and in response to feedback from Commission Staff, the Company 
evaluates the following type of generic carbon-free resources, which includes “different 
renewable options” as directed by the Commission: (1) utility-scale solar projects on greenfield 
sites; (2) utility-scale solar projects on brownfield sites; (3) distributed solar projects, including 
rooftop solar; (4) onshore wind projects; (5) and offshore wind projects; (6) battery storage; and 
(7) pumped storage.* 2

Generally, the Company believes that environmental justice is best evaluated case-by-case based 
on the location of the project. The Company has established an environmental justice review 
process for evaluating its specific projects and programs that implicate environmental justice 
consistent with relevant laws and regulations, as well as previously developed U.S. 
Environmental Protection Agency guidance, and currently accepted best practices. The 
Company presents the results and status of these review processes in the relevant proceedings 
before the Commission, including for the CE-3 Projects, the CE-3 Distributed Solar Projects, and 
the CE-3 PPAs filed for approval with this 2022 RPS Development Plan. See the pre-filed direct 
testimony of Company Witnesses Todd Flowers and Brian M. Keefer for additional information.

Environmental justice focuses first on determining whether an environmental justice community 
exists within a geographically discrete area. Without knowing a specific location, an 
environmental justice review can only occur in the abstract. For example, the extent of visual 
impacts on local farmland, open space easements, churches, and local residences is affected by 
local topography, trees, and vegetation, among other things. As another example, the extent (if 
any) of impacts to historic properties, wildlife, wetlands and other waters, and parks also 
depends on the nature of the local area.
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Of equal importance is the nature, makeup, and values of the relevant environmental justice 
community. This matters greatly in terms of both (1) developing and implementing appropriate 
steps and activities to ensure an opportunity for meaningful involvement, and (2) whether and 
how the various types of impacts that could result from the development of a project in or near 
the location of such community actually matter to that community. That is, after a community 
understands the proposed project and any potential impacts, whether it views them as detrimental 
or beneficial in light of all facts and circumstances. For example, in isolation, a community 
might view the visual impacts of a solar project located next to an existing interstate highway to 
be cumulative and negative. When the community weighs those impacts against how it values 
the development of carbon-free resources and any related financial and employment benefits to 
the area, however, it may actually support the project and conclude that any potential impacts 
related to the project are negated by its benefits. Put another way, what one community may find 
as a net negative project in terms of environmental impacts, another community may find as a 
net beneficial project in terms of environmental impacts.

In sum, evaluating the potential negative environmental consequences of carbon-free generation 
resources in the abstract without crucial site and community-specific information greatly limits 
an evaluation and ranking exercise.

When evaluating and ranking carbon-free generating resources in light of potential negative 
environmental consequences on environmental justice communities, it is important, first, to 
recognize that these projects are subject to comprehensive regulatory oversight by expert 
agencies at the federal, state, and local levels. Specifically, in addition to the Commission’s 
review and approval, expert agencies implement regulatory programs aimed at protecting 
environmental, historical, and other resources that may be impacted by such projects. For 
example, the Virginia Department of Environmental Quality (“DEQ”) has comprehensive 
stormwater and erosion and sediment control programs to minimize and mitigate impacts to the 
land and water resources. DEQ also implements comprehensive solid and hazardous waste 
management programs, as well as air quality and fugitive dust programs. DEQ, together with the 
Virginia Marine Resources Commission, and in cooperation with the U.S. Army Corps of 
Engineers implement federal and state waters and wetlands protection and mitigation programs. 
Federal agencies, in coordination with the Virginia Department of Historic Resources protect, 
minimize, and mitigate impacts to historic, cultural, and tribal resources. Local permitting and 
zoning requirements (e.g., special exception permits and site plan approvals) protect visual, 
noise, and traffic impacts. To the extent there are possible negative environmental consequences 

©

©

In addition to a project’s location, information about the project itself makes a difference in an 
environmental justice review. Generation projects come in all shapes and sizes that are driven by 
numerous variables, including land use and availability, geography, topography, presence of 
sensitive environmental resources, distance to existing electric infrastructure, costs of 
interconnection, local views on the placement of new generating resources, stakeholder input, 
availability of off-takers, permitting, and financing, among other things. The lack of project 
specific information is a key limitation in evaluating the potential environmental consequences 
of generic generating resources.
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Because an environmental justice inquiry is so fact specific, how one evaluates the impacts 
depends in large part on the type of impact in question and, as noted, the nature, makeup, and 
values of the environmental justice community in question. Nevertheless, to comply with the 
Commission’s directives, the Company provides the following evaluation and rankings from the 
perspectives of different potential impacts:

on environmental justice communities from a specific generating facility, there also will be 
avoidance, minimization, and mitigation measures achieved through the federal, state, and local 
permitting processes, which should be considered when considering the severity and scope of 
any potential impacts.

• From an air quality and physical health perspective during operations, all evaluated 
generic projects generally rank evenly. As discussed above, physically larger projects 
located on land generally will have longer construction timelines than physically smaller 
projects, and thus, likely would tend to produce more fugitive dust and construction 
equipment-related emissions. Thus, distributed solar projects likely would rank more 
favorably than utility-scale solar projects and onshore wind projects. Because most 
construction of offshore wind projects takes place in the ocean away from environmental 
justice communities, it too would tend to rank higher than land-based projects from this 
perspective. When considering any potential interconnection line to the onshore system, 
the offshore wind project would tend to rank evenly with the smaller onshore projects.

P

Vi

• From a noise perspective, operational wind projects will generate noise due to blade 
rotation, while solar-based projects do not generate noise when operational. Here, solar 
projects will rankly highly against an onshore wind project. While offshore wind

• From a wetlands and onshore water (e.g., rivers, streams, ponds, groundwater) quality 
perspective, solar-based projects tend to be sited in cleared fields, and away from areas 
with a significant presence of such water features, making direct impacts less likely. 
Nevertheless, solar-based projects tend to prevent rainwater from infiltrating the ground 
(potentially impacting groundwater quality), and can produce runoff. Runoff, in turn, 
can create impacts to offsite or nearby waters and cause erosion and sediment 
mobilization that can impact surface water quality. Such potential impacts are subject to 
comprehensive stormwater and erosion and sediment regulation, which prevents and 
mitigates such impacts. Onshore wind projects directly impact far less land, and thus, 
may not prevent rainwater infiltration. Due to the construction of onshore wind projects 
on wind prone ridges, for example, soil and landscape disturbance may produce 
stormwater and erosion and sediment issues. Again, however, such impacts can be 
prevented or mitigated through comphance with the comprehensive stormwater and 
erosion and sediment regulations. Considering these issues, from the perspective of 
wetlands and onshore water quality, the solar and onshore wind projects tend to rank 
evenly. While the generating portion of offshore wind projects would not impact 
onshore wetlands or water quality, any interconnection line onshore would tend to rank 
evenly with the other projects, as it would be subject to the same comprehensive 
regulatory regime (and can be designed to avoid and minimize impacts to wetlands and 
water, as is done for all interconnection projects).
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projects will generate noise when operational, such noise will not be heard on land, and 
thus, offshore wind projects rank highly against onshore projects from this perspective.

1-*
■a

• From a visual impacts perspective, it may be the proximity of a proposed project to the 
environmental justice community, and not general project size, that compels the potential 
scope and severity of visual impacts. Further, the vantage point of the viewer and what 
view is being impacted matters greatly. For example, one could find that an onshore 
wind project with turbines located near the apex of a mountain ridge greatly impacts a 
view of the vista and the overall landscape. In turn, another could conclude that a 
distributed solar project in a farm field near a flowery meadow greatly impacts a calming 
view of the country-side. Others may find that viewing a solar project in their 
community generates a sense of pride in providing carbon-free energy for it, and other 
Virginians, while some may find that any energy infrastructure mars their community. 
Given the subjectivity of visual impacts, and the inability to generalize about the 
potential scope and severity of such impacts based solely on, for example, the size or 
common location of the generating resources being evaluated, the solar and onshore 
wind projects tend to rank evenly from this perspective. From a land-based view, the 
generating portion of offshore wind projects tend to rank favorably because of their 
location far off in the ocean. The interconnection line for an offshore wind project ranks 
evenly with the other land-based resources, for the reasons stated.

Table 1, appended to this attachment, provides a more in-depth evaluation of the likelihood of 
potential negative environmental consequences from generic, hypothetical carbon-free 
generating resources. For each of the potential negative environmental consequences, the table 
notes whether that consequence will not occur (“N”), is not likely (‘TSIL”), is possible (“P”), is 
likely (“L”), or will occur (“Y”). Notably, all generating resources must interconnect to the 
electric grid. Some resources are located directly adjacent to existing grid infrastructure (i.e., a 
substation or transmission line), while other resources may have intereormection wires of varying 
lengths and sizes. For offshore wind resources, both underwater and onshore interconnection

• From the perspective of impacts from project proximity to residences, the solar projects 
tend to rank evenly. While it might be assumed that distributed solar projects always 
will have less impact on nearby residences than utility-scale solar projects simply based 
on size, that may not always be the case. Further, such projects are subject to local 
permitting requirements, which can and often do include buffering requirements. 
Further, in the Company’s experience, in some cases solar projects enjoy natural buffers 
that hide the project from the community, even when near residences. Onshore wind 
projects tend to be located in more mountainous terrain, and thus often away from more 
populated areas or more ideal locations for residences. Such projects may enjoy natural 
buffering from residences, but the ability to create buffering for them can be more 
limited when compared to solar projects. Here, solar projects and onshore wind projects 
tend to rank evenly, but one could conclude that onshore wind projects might rank less 
favorably from this perspective. The generating portion of offshore wind projects are 
not located near residences, while their interconnection lines might be located near 
residences, depending on the circumstances, and often take advantage of natural buffers. 
From this perspective, offshore wind projects rank evenly with solar projects.



Conclusion
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The evaluation and ranking of generic carbon-free generating resources in the abstract helps 
provide a general understanding of the types of negative environmental consequences that a 
specific project might yield. Beyond the temporary construction-related and certain operational 
impacts each project will have, however, simply ranking generic carbon-free generation projects 
holds little value and could create default assumptions about such projects that often are contrary 
to the specific facts of actual projects. The results of this evaluation thus demonstrate the 
importance of evaluating each carbon-free generating project from an environmental justice 
perspective on a project-specific basis.

wires will be needed. Table 1 includes consideration of the types of potential impacts one might 
also find from interconnection wires for a project.

2022 RPS Development Plan
Attachment 13: Environmental Justice Evaluation and Ranking of Generic Resources

Reviewing the operating characteristics of each resource provides additional insight. When in 
operation, carbon-free resources will not have ongoing air emissions. All solar-based resources 
will not generate noise when operating, while wind-based resources will generate noise due to 
the sound the rotating blades produce. The noise from offshore wind generators, however, 
would not be heard by environmental justice communities. Solar-based resources generally may 
produce and temporarily store hazardous waste in the form of spent solar panels during 
operations, while the same generally is not true for the wind-based resources.

For many categories of potential negative environmental impacts, the most the Company can 
determine for all of the resource being evaluated is that they are “possible” or may or may not be 
“likely.” Even assuming impacts were likely, this does not dictate the potential scope and 
severity of any such impacts on an abstract environmental justice community. Importantly, 
environmental justice communities do not exist in the abstract. Because each community is 
unique, making generic assumptions about all environmental justice communities is of limited 
value in this evaluation. As discussed, to the extent that a project may produce a negative 
environmental consequence, the potential benefits of such project may weigh on how an 
environmental justice community views the potential negative environmental consequences.

The Company’s evaluation and ranking of carbon-free generating resources in the abstract in 
Table 1 yields several observations. First, all projects will have temporary construction-related 
impacts of fugitive dust, emissions from construction equipment, traffic, and noise. The duration 
and scope of these temporary impacts likely will be correlated to the size of the project. Thus, 
for example, while all projects come in varying shapes and sizes, the Company would expect 
longer and more spread-out temporary construction-related impacts for a utility-scale solar 
project with 50 MW of capacity than from a distributed solar project with 3 MW of capacity. In 
turn, and considering the difficulties of mountainous terrain, the Company would expect the 
construction of a 500 MW onshore wind project to take longer than a 50 MW utility-scale solar 
project located in a cleared field and, thus, the duration and scope of construction-related impacts 
to be longer and potentially more spread out, geographically speaking.

p
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