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Exhibit A-2
McChesney Tract List

Tract Current Mineral Owner
Leased/Fee

Yes or No

Current

Mineral

Owner

Interest in

tract

Total

Acres in

Unit

Current

Mineral

Owner

Acres in

Unit

Tract

Participation

Antero

Working

Interest

Antero Unit

Participation

Patrick A.

McCort, Jr.,

Working

Interest

Patrick A.

McCort, Jr.,

Unit

Participation

Elizabeth

Simons

Working

Interest

Elizabeth

Simons Unit

Participation

William R.

Didier

Working

Interest

William R.

Didier Unit

Participation

Kunk Family

Trust Working

Interest

Kunk Family

Trust Unit

Participation

Northwood

Energy

Corporation

Working

Interest

Northwood

Energy

Corporation

Unit

Participation

Unleased

Working

Interest

Unleased Unit

Participation
Parcel ID Township Current Mineral Owner Address

1 Daryl P. & Patricia M. Amaral Yes 100.000% 3.005 3.005 0.454% 100.000% 0.454% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00584.000 Somerset
851 Franklin Street #5
Wrentham, MA 02093

2 Linda Weiss Yes 50.000% 18.903 2.855% 100.000% 2.855% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00482.000 Somerset
52787 Boston

Jerusalem, OH 43747

2 LL&B Headwater I, LP Yes 50.000% 18.903 2.855% 100.000% 2.855% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00482.000 Somerset
11412 Bee Cave Road, Suite 301, Austin,

TX 78738
Attn: Robert Rieck

3 Siltstone Resources, LLC Yes 100.000% 39.974 39.974 6.038% 81.250% 4.906% 6.250% 0.377% 3.125% 0.189% 3.125% 0.189% 6.250% 0.377% 0.000% 0.000% 0.000% 0.000% 37-00617.000 Somerset
600 Jefferson Street
Houston, TX 77002
Attn: Dennis Hung

4 Hothem Family Properties, LP Yes 100.000% 24.112 24.112 3.642% 100.000% 3.642% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00363.000 Somerset
999 East Lake Drive

Gainesville, GA 30506-1729
Attn: Arden L. Hothem

5 LL&B Headwater I, LP Yes 100.000% 13.453 13.453 2.032% 100.000% 2.032% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00647.002 Somerset
11412 Bee Cave Road, Suite 301, Austin,

TX 78738
Attn: Robert Rieck

6A LL&B Headwater I, LP Yes 50.000% 0.079 0.012% 100.000% 0.012% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00647.000 Somerset
11412 Bee Cave Road, Suite 301, Austin,

TX 78738
Attn: Robert Rieck

6A LL&B Headwater II, LP Yes 50.000% 0.079 0.012% 100.000% 0.012% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00647.000 Somerset
11412 Bee Cave Road, Suite 301, Austin,

TX 78738
Attn: Robert Rieck

6B Patrick A. McCort, Jr. Yes 100.000% 0.000 0.000 0.000% 100.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00647.000 Somerset
54700 Temperanceville Hwy

Barnesville, OH 43713

7 William J.Howiler, Jr. Yes 50.000% 1.789 0.270% 100.000% 0.270% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00647.001 Somerset
55180 Washington Street

Barnesville, OH 43713

7 Michael G. Howiler Yes 50.000% 1.789 0.270% 100.000% 0.270% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00647.001 Somerset
56782 Flat Rock Road Extension

Barnesville, OH 43713

8 William J.Howiler, Jr. Yes 50.000% 20.999 3.172% 100.000% 3.172% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00375.000 Somerset
55180 Washington Street

Barnesville, OH 43713

8 Michael G. Howiler Yes 50.000% 20.999 3.172% 100.000% 3.172% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00375.000 Somerset
56782 Flat Rock Road Extension

Barnesville, OH 43713

9 Hothem Family Properties, LP Yes 100.000% 103.464 103.464 15.628% 100.000% 15.628% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00365.000 Somerset
999 East Lake Drive

Gainesville, GA 30506-1729
Attn: Arden L. Hothem

10A Golden Eagle Resources II, LLC Yes 100.000% 4.601 4.601 0.695% 100.000% 0.695% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00290.001 Somerset
600 Jefferson Street
Houston, TX 77002
Attn: Dennis Hung

10B Golden Eagle Resources II, LLC Yes 100.000% 2.317 2.317 0.350% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 100.000% 0.350% 0.000% 0.000% 37-00290.001 Somerset
600 Jefferson Street
Houston, TX 77002
Attn: Dennis Hung

11 William H. McChesney Yes 100.000% 1.049 1.049 0.158% 100.000% 0.158% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00290.005 Somerset
268 Richland Drive

Avon Lake, OH 44012

12 Donald R. Hayes Yes 16.6666% 0.067 0.010% 100.000% 0.010% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-01196.000 Somerset
32590 Twp Road 821
Barnesville, OH 43713

12 Michael A. Hayes Yes 16.6666% 0.067 0.010% 100.000% 0.010% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-01196.000 Somerset
53101 Temperanceville, Hwy

Barnesville, OH 43713

12 Howard H. Hayes Yes 16.6666% 0.067 0.010% 100.000% 0.010% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-01196.000 Somerset
135 E. Walnut Street

Barnesville, OH 43713

12 Lawrence V. Hayes Yes 16.6666% 0.067 0.010% 100.000% 0.010% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-01196.000 Somerset
615 Miller Street

Caldwell, OH 43724

12 Patricia L. Hayes Yes 16.6666% 0.067 0.010% 100.000% 0.010% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-01196.000 Somerset
330 S. Broadway Street
Barnesville, OH 43713

12 John L. Hayes Yes 16.6666% 0.067 0.010% 100.000% 0.010% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-01196.000 Somerset
16451 State Route 37 E

Corning, OH 43730

13 William J.Howiler, Jr. Yes 50.000% 6.279 0.948% 100.000% 0.948% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00622.000 Somerset
55180 Washington Street

Barnesville, OH 43713

13 Michael G. Howiler Yes 50.000% 6.279 0.948% 100.000% 0.948% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00622.000 Somerset
56782 Flat Rock Road Extension

Barnesville, OH 43713

14 William H. McChesney Yes 100.000% 17.128 17.128 2.587% 100.000% 2.587% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00289.000 Somerset
268 Richland Drive

Avon Lake, OH 44012

15 William H. McChesney Yes 100.000% 14.588 14.588 2.204% 100.000% 2.204% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00289.001 Somerset
268 Richland Drive

Avon Lake, OH 44012

16 Hothem Family Properties, LP Yes 100.000% 9.165 9.165 1.384% 100.000% 1.384% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00362.000 Somerset
999 East Lake Drive

Gainesville, GA 30506-1729
Attn: Arden L. Hothem

17 Hothem Family Properties, LP Yes 100.000% 41.638 41.638 6.289% 100.000% 6.289% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00364.000 Somerset
999 East Lake Drive

Gainesville, GA 30506-1729
Attn: Arden L. Hothem

18 Hothem Family Properties, LP Yes 100.000% 57.005 57.005 8.611% 100.000% 8.611% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00373.000 Somerset
999 East Lake Drive

Gainesville, GA 30506-1729
Attn: Arden L. Hothem

19 Hothem Family Properties, LP Yes 100.000% 132.710 132.710 20.046% 100.000% 20.046% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007003.0000 Malaga
999 East Lake Drive

Gainesville, GA 30506-1729
Attn: Arden L. Hothem

20 Leonard A. & Donna J. Williams Yes 100.000% 5.540 5.540 0.837% 100.000% 0.837% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-008004.0000 Malaga
9514 Clover Valley Road

Johnstown, OH 43031

12.558

41.997

37.806

0.157

3.578

0.403



Exhibit A-2
McChesney Tract List

21 Hothem Family Properties, LP Yes 100.000% 46.505 46.505 7.025% 100.000% 7.025% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007002.0000 Malaga
999 East Lake Drive

Gainesville, GA 30506-1729
Attn: Arden L. Hothem

22 Hothem Family Properties, LP Yes 100.000% 21.132 21.132 3.192% 100.000% 3.192% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-008006.0000 Malaga
999 East Lake Drive

Gainesville, GA 30506-1729
Attn: Arden L. Hothem

23 Terry Stephen Yes 33.333% 0.271 0.041% 100.000% 0.041% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007011.0000 Malaga
33626 Harper Road

Woodsfield, OH 43793

23 Sandra McCormick Yes 33.333% 0.271 0.041% 100.000% 0.041% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007011.0000 Malaga
33620 Harper Ridge Road

Woodsfield, OH 43793

23 Todd Stephen Yes 33.333% 0.271 0.041% 100.000% 0.041% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007011.0000 Malaga
35465 Harper Ridge Road

Woodsfield, OH 43793

24 Tiree Land, LLC Yes 50.000% 0.558 0.084% 100.000% 0.084% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007012.0000 Malaga
204 2nd Street NE

New Philadelphia, OH 44663
Attn: John A. Gartrell

24 Resource Minerals Headwater I, LP Yes 50.000% 0.558 0.084% 100.000% 0.084% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007012.0000 Malaga
11412 Bee Cave Road, Suite 301, Austin,

TX 78738
Attn: Robert Rieck

25 Sunrise Exploration & Production, LLC Yes 50.000% 11.538 1.743% 100.000% 1.743% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007013.0000 Malaga
4626 St. Charles Ave.

New Orleans, LA 70115
Attn: Brandt Temple

25 LL&B Headwater II, LP Yes 50.000% 11.538 1.743% 100.000% 1.743% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007013.0000 Malaga
11412 Bee Cave Road, Suite 301, Austin,

TX 78738
Attn: Robert Rieck

26 Sunrise Exploration & Production, LLC Yes 50.000% 1.470 0.222% 100.000% 0.222% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007006.1000 Malaga
4626 St. Charles Ave.

New Orleans, LA 70115
Attn: Brandt Temple

26 LL&B Headwater II, LP Yes 50.000% 1.470 0.222% 100.000% 0.222% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007006.1000 Malaga
11412 Bee Cave Road, Suite 301, Austin,

TX 78738
Attn: Robert Rieck

27 Andrew E. & Rachel D. Miller Yes 10.000% 0.020 0.003% 100.000% 0.003% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-008008.0000 Malaga
34104 Harper Ridge Road

Woodsfield, OH 43793

27 Daniel & Sarah Gingerich Yes 90.000% 0.183 0.028% 100.000% 0.028% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-008008.0000 Malaga
296 Creek Road

Curwentsville, PA, 16833
662.031 662.031 100.000% 98.518% 0.377% 0.189% 0.189% 0.377% 0.350% 0.000%

0.203

1.116

0.813

23.075

2.939
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Exhibit A-5
McChesney Unit Non Conforming Leases

Tract Current Mineral Owner
Leased/Fee

Yes or No

Current

Mineral

Owner

Interest in

tract

Total

Acres in

Unit

Current

Mineral

Owner

Acres in

Unit

Tract

Participation

Antero

Working

Interest

Antero Unit

Participation

Patrick A.

McCort, Jr.,

Working

Interest

Patrick A.

McCort, Jr.,

Unit

Participation

Elizabeth

Simons

Working

Interest

Elizabeth

Simons Unit

Participation

William R.

Didier

Working

Interest

William R.

Didier Unit

Participation

Kunk

Family

Trust

Working

Interest

Kunk Family

Trust Unit

Participation

Northwood

Energy

Corporation

Working

Interest

Northwood

Energy

Corporation

Unit

Participation

Unleased

Working

Interest

Unleased Unit

Participation
Parcel ID Township Current Mineral Owner Address

3 Siltstone Resources, LLC Yes 100.000% 39.974 39.974 6.038% 81.250% 4.906% 6.250% 0.377% 3.125% 0.189% 3.125% 0.189% 6.250% 0.377% 0.000% 0.000% 0.000% 0.000% 37-00617.000 Somerset
600 Jefferson Street
Houston, TX 77002
Attn: Dennis Hung

10A Golden Eagle Resources II, LLC Yes 100.000% 4.601 4.601 0.695% 100.000% 0.695% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 37-00290.001 Somerset
600 Jefferson Street
Houston, TX 77002
Attn: Dennis Hung

10B Golden Eagle Resources II, LLC Yes 100.000% 2.317 2.317 0.350% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 100.000% 0.350% 0.000% 0.000% 37-00290.001 Somerset
600 Jefferson Street
Houston, TX 77002
Attn: Dennis Hung

24 Tiree Land, LLC Yes 50.000% 0.558 0.084% 100.000% 0.084% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007012.0000 Malaga
204 2nd Street NE

New Philadelphia, OH 44663
Attn: John A. Gartrell

24 Resource Minerals Headwater I, LP Yes 50.000% 0.558 0.084% 100.000% 0.084% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007012.0000 Malaga
11412 Bee Cave Road, Suite 301,

Austin, TX 78738
Attn: Robert Rieck

25 Sunrise Exploration & Production, LLC Yes 50.000% 11.538 1.743% 100.000% 1.743% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007013.0000 Malaga
4626 St. Charles Ave.

New Orleans, LA 70115
Attn: Brandt Temple

25 LL&B Headwater II, LP Yes 50.000% 11.538 1.743% 100.000% 1.743% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007013.0000 Malaga
11412 Bee Cave Road, Suite 301,

Austin, TX 78738
Attn: Robert Rieck

26 Sunrise Exploration & Production, LLC Yes 50.000% 1.470 0.222% 100.000% 0.222% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007006.1000 Malaga
4626 St. Charles Ave.

New Orleans, LA 70115
Attn: Brandt Temple

26 LL&B Headwater II, LP Yes 50.000% 1.470 0.222% 100.000% 0.222% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 12-007006.1000 Malaga
11412 Bee Cave Road, Suite 301,

Austin, TX 78738
Attn: Robert Rieck

74.022 74.022 11.181% 9.699% 0.377% 0.189% 0.189% 0.377% 0.350% 0.000%

1.116

23.075

2.939
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î3

'^
S

a
‘j3 

« 
>

.

«§-8
 e

8-^1
 

- a 2 .so


on 
D

, 
3 

X
J 

>
.

'3 
w 5

 X) 
S

' O 
fl 

§
^•s

CO 
,C

i 
CO 

IT
) 

V
n 
^
 

CO
<N. 5

<5i)
g

cd
•c

P
.

d>
CO

bX)
(D

<D
M 

^
° 2? g,a

 ^
 S.

S S ^ 
.1 S o 3

 -3 gj
w 

\t/ 
O 

CO 
^ 

flj 
CO 

O 
o 

P

^ 1:^51
 8.§

13 
a o 'g 2

-
 s

is
l.s

 r
 ^ 

-I'S
’se

-ii

CO
; 

(U 
C3 

^
B
 (o

^
 B
 

‘

I
 8 .g « I
g

8II
 ^o'°I

 

SB
 

^

CO 
o

C 
M

(D
55 

fl
.a ^

e
ls

 I
 s

o 
S 

O 
t3 

’JS 
i. 

<U 
> 

tC 
M

■ 
9
-3
 

o

o
.a

o
CS

g
g •§ 
^ §

g o
<D

CO

S
'S

I
CO(D

Oi
t. 

><
P

CO
:3

CO
(L>

a
o

>
1

c
(D

0) 
o 

O
- 

t; 
^
 
X

) 
- - 

o
g |c8

 
3 ^

 
•O S

CC3 
q

o
<D

a -o c^_, T3 ^
 

.2 
a 

o 
>H

O 
S 

_r

■O
to

cd
<u

O
<D

CO
CO

O 
.

to
(D 

o
'

O
-O 

Cd 
^

o •
O 

J
2 

Cd
t-g

 O
•o T3

.2
C 

9
CO

o
O 

CDc. g
o

to
u --S S c

.J 
s -3 g o ^ ^

bO c 3
 t-J "S 

^

g
lfl°

^
 

^-B
 3

 I'.S
 

c
^ 

. — 
^
 

fri 
*73 

ri^ 
fi 

C

T
3

.ti ^
Q

- ■»-» 
^
 

O
rv 

C

O
T

3
to 

(D 
g

■•5 3
 3
 g 2

§ si
^
 

o
o

CO
CO

U 
<D

V
i

sM0
,3

cS
><

2 2
CL,

to
a,

CO
CO

o
to

U
^

 3
w

to

8 ^
 

^
 I

 § .g 11
g 

.3 o 
^ V

^ xT 
O ° 

3
' 

CO

O
T

3
i) 

o
i_j -P 

« "S 
S 

to 
>

, <U 
^ 

o 'ta 
CD

o
o

‘.^ 
cd

■K 
9

cc!
O

to
to

(D 3
feb

O 
to

U
3
^

CO
8

13
o

o
•g <u

CO
to

g J5 J
(D

-3
cS 

bJ 
^
 

>
e 2
O 

ft

1
 ^

 
■R--
_
b 

ccj 
-P 

CO

cd
<D

cS 
g 

«
■ 

*=i° 
.

8 
ut.2 B ^ «
3
 a .2 _2

S
 g^'S

 8
| s - 

„
&

l|-^
g

:^
°
§

'§
3

|.s
i^

^
^

i 1-^ 
e 8 a

g
o
 cos 

"..a 
'^

s
^
'2

1
3

^ 
f
t
S
 

O 
-
 
-- 

«

o
Q

_: _
 ij 

g ^
 ft

^
 3
 g .a •« °

g ° s
ll‘|s

S
|

 
8 J! 8-B

>

Pi
o

O 
g 

•-
■" .2 

o
Ct3 

3
o .2 o :
“ -8 t>.2
° 3

^
 a,s

 p-
“ ^

 
^ 

a 
ft

^ 2 ^
C 

CO

(U
CO

o
dJ 

p
(

cn
CO

^
 

2 
^ 

C g 2
»-( 

<i)
8 .a

to
•3

"a -3 
o 
“

.
^ a So 'P

cd
O 

P
.S

CO
<D

<D
0>

4
h

O
<L> 

CO 
•

J= 
= ^

 :§
“
if

 I
^
|^

B
.| S3-

CO
s

<
<D

V
i

CO

s
(D

o
ft

o
bb o 

_ 
3
 ^

 ^
 3
 2 I

. 
__.»

i?
r
t.P

'^
to

P
S

>
b

i)S

^
2

§
c
ts

2
g

'a
.g

'S
'8

’“

^
^

’g
2
^
t
o
O

^
-

 
2 ^

 
^ .2 

u H

to
^
it

bS « 
^

a
CO

d
j

P
S T3

CO
d>

O
CO

(D
P

cd
3
 

«
cfcl

5
o

o
8 8 « 
a s

 
oi

8 «
.g

(D 
o 

S

Q
O

■X3
(U

ctj
8

"3
 

<c)
3
 8 

ft’s o § ^
-a >

.|:§
 8

'g
.s

-p
§
!|*il§

=
 

»I'll
 N

s
 g

^
 ^
 2 ^

 
3 c

c P-( 
2 .g 

3
 "P 

P ^
 

5 
ft

<D
Q

5
ct3 

O
lU

CO
to

a •" 
o

O
CO

O
T

3
CO

iT S
to 

tD

3 g-a g’g
^

^
 

O 
bJO 

CO
c
 a .a 8 a

-il-^P

etS
ctS

bD
a

V
I

f
t

T
3

8 I 8
e 8 

I
3
 

"S I
 3

 
ti S

 
« "a .ti

‘5
^
8
8
^

ID
OS

t!
(U

bD f-
2 :| 
o 

C
•p

(D
•H

0
^

0
 

§ -S
(U

<u
p

CO
o

8
CO

CO
>^s,

■“
 I
I

fi B
CO

^
fe

s
-

lit..
h

]
(D

CO
CO

2 c
Pi

o
•o

. 
oh-l

ft
1>

CO
o

(U
a

o
bfl

ft 
O 

P
o

.. w
J 

=3 
P

^
 “ 

o
| 

S
3

a
3 o

O
p

O 
CO 

O 
CO

t^
3

 
<U 

o
3

3

^.a
crt 

.. 
3

12 
a

§ 
tu 

2 
o ^

 
o

8
||^

|i.ri|
 8

H
 "lt.a
 

I 
£
:.f

 a
'§

3
 

? ”
O 3

 -P -P .s

2 2
.^

^
 I
 p ^

^
 

{> 
CO 

<U

CO 
CO

^ 
. 

t
3

«U
z

T
3

P 2 
g

p 
Cd 

G 
O

1=JO 
CO

P *P
■

g^
(D

<U
&
 

Cd

8-s " ”
i'g

-3
3^3

 3
 

3 
'o 'S.

<U 
(D

(D
(U 

•
(D

2
^ 3

Cd
CO

p
o

•l-g
<u

a :§ 
2 3

 >

CO
a

p
8 8

c
ft-^ 

o
o

(D
O

a
(D

-O
bD p
.a .^3

"p -g .ti
to

p
-a

3
 

o 
u

llir
S

||lf|-9
B

o
^

s
g
p
8
 

8
S

g
fag

g
p

3
.(-T

3
=

! 
H
 S
 

3
 3
 8 £

 8 ft3
 S’^

 p -p

o 
c 

C
l,-^

_
 

>
.8

 
^
 

P 
g 

T=
2

c
s
2

'g
2

3
2

P
5

I
 S

3
 a §

3
.2

“ 
S
 'P 

O ■& 2 
>- .N •

(
D

O
C

w
C

g
P

f
t

bo
2 2 'gU

O
to :

Q
^ 

c 
p 13

a
 

a 
g s
 

‘p
 

^
g
3
g
^
-i.^

«
3
<

D
|.^lg

;
 g-g

 8 o
s
 ^
 I

 3c 8 3
 a

bJ03 S' ^
 ft3

 "g

Cd
‘3 .S 

S
(D

CO
(L>

CO
(L>

T
3

0^
C

Cd 
O 

t3
S

“•I &
o

cd
o

9^ ^ 
S 'g g 

o
I
 

^
 ^

I
lf

5^ 
p
. o

cd
CO 

O
■ 

p 
o 

*r
'g

-S
^3

§>.l|

(L>
'g

CO

B
(D

. 
CO 

^

s-S
 §

COis
(D

CO
cd

cd
'dg

X
3 

O
cb 

o 
^
 

'B .-^ 
^

a .a -§ S
 a
 ^3

3
o

<K P
 

KJ 
3 

.£)
l- 

O 
<U 

CT 
f
t O -o 

(D
ft

c
(3^

O(N
<N



^ 
^

<P ju .S

li-"i
§•8- "
H 

U 
O

T
3 

C 
.1 § °
S

s
.

o. M

"•"Ig (fa

bJ) 
cd 

w

»■§ ^
I
f
i
 
•
r
'^

llis
 i,

ls
ilg

-|1
il!h

®
|!

■
sB

^
g
isa

a
g
iia

^
^
^
u
g
^

c
ti 

g 
«

I
 ^

 -g ° I
'"
'^

P
D

-
g
c
S

’^
’S

 
8 8 •

►S S
^§

 a
o i=*s

c«
■s 

g
-p

 
s

•« g^-3 § 2 S -S >
 « 

-
o 

3 
c 

W
)5^ 

S
't^T

d 
S 

^
 

-
 

•6
o
-i3

'“
g

a
^
O

‘«
^

f
a

O
O

c
d

<
D

i^
 

O 
<J-I

^
°-||^

 s <.-

> -i .tf y u
'O

C
S

T
J
c
ifj^

iu
iu

'O
u
 

f^-a 
»-i ^

<u 
S 

> 
p 

^<
u 

«
_
ti 

o
H

J
^
S

g
'S

g
^
jj’g

'^
c
a
g
R

-g
S «

 c^-o ^
 2 

ta 8 g«<a I ft 
||-g

 g
-g

iS
s
2
!§

|«
8
g
-

= i'8
a
„s

^
-S

S
°
g

;„-|

(D 
4:3

<L>
cd

C/5
-s ^

C
O

<D
S 

O .S2
<u

o 
^

C
O

a
c

8
(U

8 s 8
<u

e
o

.a
bfl

^
 •

on 
C

<D
^
 g &

 
•S .2 g 
^ -5 «

3 
H 

(U 
T

3

ft
bO

c3
T

3
_o

V:B
+-T 

^
cd

B
 -B

^ 
G

(U
C

O
(D

S 
DC

O
8

ci
o

P
3

§ ^ 
if

 I
 

«
|i

 ®
—

^ *^ 
t|_, 

C

^ 
vT ^

cd
o

a 
^ 

iM
b„ -0 

Q
. +3

-g
<U

-8
o

•i g
 f

 I
 ^

<D
„
 

C _T1 
S 

^
 ^

*
"
”
E

5
f
|||l=

g®
 § g 2 o

^ 
O 

O ^
 r3

". o ^
 i ’ 1

1
.« a

 
8

«
§

g
'l^

2
t5

“
(U

n
3

‘’^
-
O

g
(
t>

U
f
t(

u
U

^
 2 ^

 'a 
-
 B

c
o
'^

'a
's

'^
’a

w
a
^

■ 
g
s
§
||S

||
•I

g
o

O
 

o 
0

^
-2

«
 

bX
)g 

O
t3

C
 =

 'P 
S

iiin
iiip

ii
.
^
g

^
u

^
o

p
o
 

p
w

lS

^ 
“ I

 -S ^
 S..> i5 -g a

g
ti 

i.'2
“

'^ S3 2 
o
o
S

S
b
u
g
u
g
^
^
: 

tS ig 
3 

S 
p ^

 
ft^

 ^
 ^
 

o

X
I

-8
8

ft 
-•'

o 
o

0>
Cd

<D
(D

a
8

^ S
</)

g 1-4
3 a p

<u
8

o
S

 33 -g .s 
o

fli 
O 

^
3

 
S

u
-
^
o
P

^
U

C
 

p
^
 
u

g
 
“ 

4> 
b
O

O

o
8

ft 
o

a
cd

CO 
V

3
(D

(D
r ^T3

i| 8 E ft
■ 

2 
a 

u
«

Q
X

t«
ft

V
J 

f-H

ft 
p
’ 

o 
M -5 

o

®
g

S
8
°a

g
'S

.i.g
°

1
 §

'"f.i5
4

 gs
*
^
x
ft 
”

ti 
o

g
f
t 

f
t
g
 

o
o
ft 

.

^
-'^

l|l°
l
 a 

p
.a B. M

'S " s 'S 2 a §
 S

.■
g

S
3S

“>
„
'g

||'S
|

ft ft 
2 

8 
o 

g
“^

2
 

2 
(D 

4
5

<U
i'8

o
¥

(2
 8;a

 §ft
i^-a

 
a
S

lg
f
 «

P
o
t
i2

s
f
t

‘"
8
^
,
2
|'^

«
x
 8

-2
.^
 8

^
 

S
 5

0
■‘ 

(O 
CO 

C 
<1> 

O

O
Cd 

C
||

 i-s
•a p

0
) 

C
O

cd 
(D

<D
C

O 
^

3 
p T3

O
cd

<D
o

B
H

ft
8

X
^ 8

«
p

u
<L>

P
3 ft ft 

+a 
O

3
 =

; 
C

O 
C

O

ft-p g
o

C
O

.S
X

» 
CU 

C 
u 

O 
ft 

O 
2 

«
e is

 a

o

5 
o

(D
H

<D
8

o
- cs ft

p
ft -B

o
 p 8 I

t-( 
"1 

^ 
ft

o 
3 

2 “
§ B

o
u

ft
X

p 
ft

<t> 
p 

“ —
 

ft f
t 

1- 
f
t 

"< « 5
ft « !2 

o
<U 

^ 
3 

Q
,

ft 8 8
f
 «

f
 I

O S..l>
§ § 
^ 

O

u*
a

cd
O 

.
d>

■6 g c

g ^ 8 ^ -a ^ g
u

C
O

(U
3

s
 § i

°
 &

 a
g 

<L)
ft

ft
C

O
C

O

■5 8
°

p ^
¥
8

5
 .a 8 g

^
-xp 

p 
ft

f
t 

p f
t ft 

- 
" 

Q

J
 S

 I
 I

 .g ^
■S E i >.1

 s
^ 

- O
S
 

g
cg 

W
o

'ft>
.

ft X
 
ft 

b
O

-3 ^
- 

g, g ft 
P

o .
(U

cd
dj 

CO

o
 .g)

f
t

C
O

O 
«

p 
a 

5
 8

H °
•ft 

p
<u

o
X
 
ft

2 ft
C 

<u
p

u
p

o
o

■*-' 
3 -p 

2 
>1 

P 
- 

^

■g § g 
ft ^

I
 a

'^3
 s - la

-
 

§ ft ft 
I 5

 -S
,^ 

„ 
0,

^5
 'i 11

 ^
 t: ^

 5
 2 

o.3
 8

.g
a
|||-

^
^
^
||.

■52 g>< 53 ^
 g 

p ° I
-8

to 
o

ft 
*- 

«
f
t
„
-
f
t
f
t
t
o
 
,„

0
8 

° e
ft i ft ft ft ft 3

•-H 
>

-^3 
P 

p 
S

x
'^

f
t
x

,»
a

|p
||iiP

r:
 

^
ll|ll|-§

 s
llill' •■

''^
^
2

^
'^

8
p

(
u

2
o
u

S
f
tf

t.p
4

j 
f
tw

2
t-

ip
c
i,k

p
2

5
°
>

&
i'j3

^
2

p
N

f_
ijb

i_
) 

o
.a
 
c
^
2

5
 

o 
&

10 
o 

p
Iz; 

p
ft

C
O

(U
•I 5

(D
P

O
5

° 5
 > ,,

S3 X
 

o 
8 

a
 “

I ft ^
 8 g

« 
P 

^ 
C4 

W 
CO 

.
'|s:^

g
'^

s-§
g
tS

ft5
g >

5
'-'ft >

*K
n^5

 2
^

‘a 
■ 

p.2*®
^ 

ftn
-.ftft>

 
.2

x
5

5
ft 

.2 -ft 8 ° M
 p .3 p" ft X

 
^

 
X

o
n
>

f
to

p
P

o
f
tO

f
e
P

^
 $ I 3

 1
1
 g a

 ®
 ■= - ■■

I
g

'g
f
tX

P
O

'J
.S

"'■
S

.S
S

s
i^

o
S

l*'
§ ii

 g’l^
f
 

g ss-s
^
 g.^

 
j-g

.g
is

 S
Jg

 s S
-S

| te g
CO 

-S 
iQ 

,(D

<D 
X

-5
<D

o

3 
2 
f
t 

(U 
-p

2 
c

ft 
o

p
u

f
t 

p
o

— 
on 

o 
o 

U 
ft

p
o

o
 

^
cd

C
O

<D
O ft P X
m, 

. 
*-' 

(U
<L>

p 
ij 

+
j 

X
&.a

 8
Q

8
o

g
X

i
o

C
O

(D
Si

cd
!P 

O
;3

C
O

_^_S)
X

C
O

t
 i- S

'^'i 
s
|-B

.” '
X
 

p

CrJ
2

5
3

5
8 

p
8
|.|l

on 
^
 

fe "
 

<u 
o ft 

ft 
+

" 
.« 

o

ft
8 ...

C
O

C
O

3 
CO

0> 
^

 
4:5

C
O

C
O 

•
Q

8 g
(D 

CO 
.fa 

fa 
CO

cd
CO

f-t
8

X
 

P
o

ft
.3

g .3
p

o
p

C
O

■g
;1

b> 
P 

>
CO .2 

ts 
„ 

^

ile
l

 1
 

i-g
^
e
 2

.g
f'l L

a
--3

 ft g
ft

ft
ft

O
C

O
O

ft
ft

X
 

p 
P 

p ft 
p 

p 
CO 

O

"s
is

 
_
 I
 = M

3 
P 

P 
g ^

<D
o

O
S'

g 
p 

> •«
^ 2 ^ a

p 
bJO 

P 
° 

£
fa 

o 
<U 

<D
o

o
C

O
PM

C
O

C
(D

O
•2 fa
^
 

O
h

O
S «

C
O

p 
s

p 
p „

 
ft .2 .2 

3 
■ft 

ft -ft .p
P 

P 
CO

bO
'g

o
. 

o
<u

o
o

^
 8

(D
O

C
O

<U
•r^ 

cd
O 

C
O

g.g
 8

P 
M 

^
 ft 

P  
g 

3 
P

ft 8 O
 5

4
h

O
45

1-2
ft 

ba
C

O
^
 

C
O

C
O

•g 
o

X

C
O

t.a
o P

h 
>< -r 

&< o 
p 

p
p

5
 ^

top
p

^ p^sS
.^-l 

2
fe

p
8
°
p
^
fto

a
p
-g

p
p
ft|^

1
3
g
&

^
S

.'g
2

^
p
-(5

5
5
 ft.g

5
5
 2 8

5
 ^

C
O

C
O

l8
°

O
<D 

cd 
T

3

M
i®

op
p

PQ
C

CN(N
CQ



,2 
^

a6
 °

S i*
 °-s

| 
1^

■a-S
ll-a

 ° I®
 i-s

 
3
 S

«
|‘s“|

 §■» I
 „

.S 
^ ^

 
d) .S *s

"-S
t2

|l-lp
.ii"i

11^:
 

il
§ g

'a'g
 JH «

■S 
h 

O 
u 

°
“

S
3
C
 

^
« :! g o

 g
«

°-i 
o

|i-ls
S

S
>

|

«
-S I-g

 1.3
 ®-S

 i 
_
-i|£

S
°i|s

2
'"*^

§
s
2

|5
|5

 
s
I'a

S
S

S
-s

N
 

^
I’S

-I'I'^
 

S » 
J
 g g S °- = I

 .s -= 8
m

CLi
D

h
C

O
^

 
„

= g s I
 

s
 £
 = - ° 

1
1

3
 -g a

 8 g f
 s

 I
I
I
S

|;s
|g

 I 
s
illlllH

”

w 
C/3 

-T
i 

fl> 
J_

^
 

T
3

bfl
(U 

-d 
®3

b 
«

O 
(U

S 
“ 

(U ■: 
P -> >-1 • 2 SP 

o c sJ
 .a

b 
W

)

._ S I
 11

 »-|
-g 

w .w 
g 

p 
o .s 

o

« 
'O

m
+

L
o3

«
(U

O 
, 

I 
1) 

^ 
O

^
 

6J) ci< 2 ^
 b

o 
c 

-5 ^
 «

2
35

:3
cj

VO 
o

’S
 

Q
^3

.s
T

3
<D

V3
^ 

c
»x 

C 
C 

tn 
ID 

.t3 
^
 

O
c/3

</)
§

b
^
 

Si
S

||^
 8 

_
2
 5

 Q
 T3 1-3 3

-  
- .22 

^
^

 
*-i 

•
"

^
 

Q
. 

b 
*

^
1

)0
 

T3 Vg 
4) .&

CO 
^

c/3
o 

<1^ 
^ 

<D ^
 

is 
Qi 

^
00 

^
 

d> 
<U

cc3
CO

O
4)

hJ
§ '§ 
o ^
^ 

§3
4) 

1^

;S 
^

'S
4)

4> 
b 

■
_

I
 S

to
l.S

^
 

-y 
CL

i

*
(U

i2
a>

-JC3 
’ZS

^
 

L 
CO

-2 .s I
4) 

,b 
> 

4) 
P

h
u 

y -o
S

.|i
os b3 

4>
^
 

1-1 
00 

~
 
'^

Ip
 

2
■2

^ s .s
c/3

d
) 

4-»
2 *S 

d) 
o ^

 
M

d)
d)

"O
a

Cm
CO

0 
)-)

C 
cd

Cd 
M 

^
o

ss .s
i

° I
I

 ’^
 § Si ,,

D 
g O

fl 
d •!-! 

-^ 
6fl

H 
>=^<b

O 
oS

i-<
u .S ^

 S 
M

 -g 
23 "s ts g

 .a 
§

4) 
b g

 
> 

5 
b

_ 
O 

W 
-jH 

^
 

C
7 

—
c 

CT< 
M 

W
)

2
 «

.S 
2
 o 2 S &

 
t3 Si ° 2

 O
 a

C/3 
d

)

O
d>

g
4)

b
W

)
O

« 
00 

4) 
4)

l^ll^
^
 

c 
O 

o 
Cl. 

o 
(u 

o 
d>

§ -E 
® 

„
■g S 1

8 €
 

.3 .” § J
 I

.3
4>

Q
« 

'^
-l

b 
o

b
'S

.t3 
CO 

> 
d>

</3

€
.i

O
d

)
d)

O
CO

o
CO

CO
_,. 

4> 
n
, 

oS 
s-c 

"
O

b .22 
.2 ^

t/3
O

.. 
00

X
)

0 
o 

^
e 

2
W

 
” 

OW 
Q 

S 
I—

1
VO 

:g 
}H 

b 
. 2 

g
o 

° 3
 

OS 
a

- 
.•'IS

 GO a
os ^ 3

 8 a
“

■ 
u 

o
^ 

:S 
bX)

M
 

bJO
.a 

b T3
1 § >.

4)
O

.S "b 

^
 ^
 

o

m
8

kH
b

o 
p<

T
3

4>
00

c2 -S
4)

H 
GO ti 

O
 

f4-i 
^ 

^
bb b 

b o
 ^
 

o 
‘S -S O

 
° 

“ 
GO

P
h

u
8

«
2 2

u
CO

'=
^'b 

b
o

^
 
-

c+5
S 

rH 
S 

CO 
5
 M

 'g 
di .S 

d) ^
w 

d) 
y 

d> 
bfl 

^

si?
u

b
00 

"
b 

_

s s a
I—

I -r? 
4)

.a
2 •§! S "b 

00 
■5

■
il-s

 r
.2 8 o « 

'-s
_ 

s 
M 

G
O

^^H
-I 

ns 
^

kS
-gl 

°1
 ^

H
p

•b
« .2

b
o

u
p

O
|2i

§
 -i .1

1
 o
 b 

8
| g “

'S
i

■6 
8 —

 
G. .2 

<=fi
o 

b 
o tj .S

° S
h=

| =_g
H-1 

k
- 

O 
P 

P
,

.b
p

o 
2 

p
.. 2 

> 
CO 

u 
p

c/3
a

a
_5 

<u 
•3 

bJ)
S 

^
H

CO
S

d> 
c/3

o 
a "b '-^ 

„

.1^
 ii:l

a 2
 <2 

„ § ^

P 
U 

, 
w

kH 
J

 b
3 ^

 
P

P 
^

 
k-* 

O 
kH

C
K 

kH 
_

“ 
a.

C/> 
^

 ^
 

^ 
d)

p
ip

o
oS

p
(1^

oS
O 

P

^
 .b 

s8 
“

S
fi ^

 
d) .5

^ 
12) ° ^

 .a
Ig
 

§
2
| 

^
.2

^
8
8
^
8
0

 
1^

 bS
 “ a:^

a b!
p

o
>

p 
.b 

«
 

o 
p 

b 
b 

“ 
p 

« 
JP 

oS
p 

GO

§
0
3

8
b

-2 S
<D

d)
M

C/5
0.

P
2

a
g
8
_
g
a
H

‘b
S

8
|
§
|
„

251:1
 .| 11

 ||||afill®

■8
•8 ^

d>
CO

CO
<

d)
a o

 ■§
bO 2

M
o

o
cd

CO
O 

d)
O

h
i-:i

.a
8 ^

kfa 
o

b
O

C/3
d

)
u

T
3

d>
I—

J 
O 

O
d>

<u
d> 

c/3
«

 
kb

^
 ,i> 

1-4
C

4 
.

a
la's

os
o

h4
8

8^
kH

00
ll

 b 
B It

. 
P

h 
>r>

o
.a 

b 
52

a f
 f8 I 

s'^
 S M

i ^
t^

p
 ^H

^g.a
 

t: 
8 

b 
G

oa 
o -E

h.^ -g
tiitis

ii^
1

 2 d: a
 8 

^
 a

 kH
aS-S.a

 G
ogb^^

o
p
,'^

—
 

b 
&

-
b
^
 

p
b 8

'S
ll Si

os 
p 

O 
-b

^
 B -g p I

 s ^
-
b

^
o
jg

b
p

?
 

«
0
 

&
 b

0
« 

C

2 « ^ -g I
 '-“ &-S

 I
'^

.2
b

2
a

o
g

)
C

P
3

?
?

1
ls

lis
^
 

P
hIg 

8
0
h
-4
 

p
<

8 
b

f{‘
•b 

"b8 
p 

o 
^

^
 8 

.2 b a
H-J 

O 
' 

'

d>
S 

8
.2 b

 -a 
&

S
 ^ 3 

§ r
 ^

 a .2
3

P
o

os 'b
0-!

b
p 

« 
b
 

b

^
 k4 I 'B

B 8
Cd

1^;
GO p

"p< E b
 

00.5 
a 

t3 
p

”*
3
l?

 ^
P4

k
O

. 
M

b 
^

8 1
 ^

 I
00 

os 
b 

b

03
p

"
.b o

CO
o

5
P 

P 
o 

X 
-O 

-rt
■

'jb 
^

.b
 

in 
b

b
_

£
)

.a-g
 „ 

.a «
 •§ |-s

 ” -a
”

 
CN d

) 
^

 
»

-( 
r/^

T
3 

cj

CJ
'8-2

cd
o

c/5
V3

d)
P
 -2

a
p

U
<J3

M
cd

B
8

^
 

§
H

0>
d

) 
rH

p :a I
B 

O 
“ 

O 
b 

b 
o
 -g -2 ^

 ^
 -S

43 
p 

52 
tio _ ,

b 
2 

„.s
 
S

'S
£
 «
 a *

 g- u
«1

3 .s I 
b 

a 
s 

b 
p

i a-^-^
 

o
 hB

 “s
 .a

- - a
 .a

b b
 13 

V
CO

T
3

> 
p 

os

.2 a
 B ^ 

.52 
S 

o

^ 
Cd 

•.
d>

<U
Cd

CO

.a 
os

p 
b
 
-

^ j3 
B .a

« 
T

-i 
■_

a
 ob 

Ok-,

{/3
CO

CO
<D

u
d)

S3
C/3

bx 
d>

C
«

cu 
C2 

^ 
^

, . 
. , 

GO .2 
T

3 
-2 

H-.

■ 
^

B g> ^
 b -E-S

 p e I 
°
.P

b
r
S

f
li_

.
P

'^
a

^
 

b
b u3 

b

■
^

sS

P
h

P
03

« .2 "g
HL 

b 
'+

3 
b

k*-i 
.52 

P
h
.^ 

O 
3b 

b 
•r’

P 
S 

p 
GO 

b 
0

3 
P 

00 
b

O 
d) 

‘P
■

p 
O

h 
0
3 

^

S
-flll

IIJII

«
 te

Cd
CO

d)
O

M
d)

bx
-B 8

d
)

5
Cd

d>
S3

o
pin

p 3
8 8

bx
d) 

«u 

p'- o 
«

<2
O

Cd
CO

a
<4H

rt 
Cd 

d)
CO 

^
T

3 
cd

I § 11
 g>.s I

 ^
 

i.s
|.il §

H
i
 2 II
 

8 
|||s

is
i||«

“
►

P
^

C
O

^
O

C
U

^
S

^

o
c/3

c
>

d)
d)

cd
o

d)
d)

a> 
o

CO 
> 

^
‘ 

^ 
cd

C/D
CJ

CO
N

CO
CO

Cd
cd

3
<D

'C
d>

o
a

.-H .52 .2
o
 aP

h

P
03

P
P

-b
kS 

a
CO

>
P

i
b '2 ti
^
 B c2

ti 
p

S kS
p

(
j

CO
P 

00
cn

b
-

U
CM

VO
CM

(N



S
fl 

s -a 
S
 S 

^
 H,g-a

 ^
I
 -g ^

 ‘fe t
§ -S f^^

•H-g

S 
2 

u 
c 

«
B

 2
 S

 • 2 B
S 

Cd c/3 
g '5^

C
-S

 
o §

o

^
 g -2 I § -s S3 ^

 .s -s
in

u
§ ^

 
bo

o 
o

" 
m" M

 O 
g 

u g
*1 

2 "S 
(H '2

O 
O '2 

■‘■^ 
2

 
■'“^ -ti

M 
(U cn 

c) •r' 
^

 
P

g 
g ̂

 
g 

^ 
° 3

>^ => 'B B

2
«

U
<u

°^M
m

o
O 

« 
+3

i-t

jiii||ii2
g
|

 

e i ^
 t S

 E i

Cj
i2 

(3
g I

“
<L>

^
 s

c/5
m

.. .S 
<u

2 
S i-i 

i-i 
g 

_
5 

c T3 2
 

2
||.S

g
^

S
= 

=
^l-

o
a

^
 

o
in

a
in

2
 w

 _w 
,_ 

a o
 

<i> 
o

cd
^
 B

2
»> T

3 
<L> 

<D
(D

00
CO

H-}
c^3

c/5
> 

3§ s s
d>

(O
<D

CO
ID

c3 :g
CO 

1)
« 

J3
T

3

3
3 

O
2
 

S§
|I|||||^

J
|.E

.|^
« 2

 i S " o 
‘R « ^

 g

■S p^ ^
 o 

i 
3
 "a 

fs 2
 

M
 

> B
 
° 

<u 2
 
”

« ^
 

§ 03 ^
<□ 

p

p 
>

x" 2
p 

a
,

Ct-H
Cc.

p
o

p

i B
O

<u
^
 B

o 
i

<D
(U

5 2
CO

T
3 

> 
>^

c ^
P 

P 
w

3
 

P
O

O
P

c 2
 -=5 

8 B
CO

P 
C

L
tj-,

8 o
CO 

0
) 

D
3 

^ 
g

3
0

^
3

2
 

g 2
 

3 
8

-B-S-S
■

|M
o .23
^d

=
!

CO 
^

<D 
CO 

O 
O

X ^
 .2

="1
 g-^

I'l^
6. fig

s
-’’

S3 
p

b
 O

(U
CO

.23 
c

C3
0)

o
*S 

c3 
t;? 

<i>
.§ 

(D 
cT g 

00 
g

3£.5?:g.s
 s

s 
p

33
O

(4-(
o 

M 
2 

c 
.13 3

 
P

p
«

tJJO 
p

5
o

o
^ s

o:| I
 J

 i
 &

2
 2

 ^
 33

•o 
o Ja 

°
U 

.4-> 
^
 
^

>
O

O
P

^

i I Ii-g
 i i lill
8 

w 8
" ^

 
ag I

 B-
3 

H 
§ 

«
^ >=^ 

2
 

2 
2

QJ
CO 

•
<D 

C
X

O 
W 

C^ 
(D 

(D 
Vh

-C
) 

O

2
 I

 2
 H

s-8
 s a I

^
2
 

o o
'-§

3 
3 C

2-£
a .2 2

 
>^

•y 
-a 

i-i 
.p

3
3

■g 
3 2

 ;g eg
33 

a
 33 13 O

“ 
° 

a a
X 

a 2
p 

8 -a 2

Q
Si 

Q 
^ 

in

<D
o

CO 
CO 

^
 

,
(D 

(D

GO 2
 

a a
 2

2
 ^
 

^
= "

 » s
J
|

o
.&

3
a

’B
sa

cn
p -45

a
a 

p 
3 2

 
a
 M

s
fi;:

 fl
a

«
3
.|^

Q 
O 

O 
CO 

a

i 
p a

 
<u .a 2

 
o 2

 
k 

a

S
Is

l^
s
S

 g «
e

c
-i^ 

CO 
O 

CO
o
a
P

a
'^

2
'o

a
p
;ic

e
a

a
o

p
^
w

o
T

^

.a 2
 i 5

 o 2
 ;e § a

 ^
 2

1
 

"

b
0
4
H

3
^
f
l^

«
O

^
,
^

c
o

^
T

p
-
*
-
"
^ 

> 
CO 

—
 

3

^
“
'S

g
o

g
o
l' 

13 
^ 'S

U
tJ +3

Q
a

CO
00

cd
dJ

<D
00

CO
CO

:3
(U;-l

CO
I 3 S

<D
CO

<D
2
 B

2
CO

00
T

3
CO 

g
cr ^
B 

S 
cx

l-g-s
 

*^
2
 

0 
bi) 

00

<u
CO

O 
^

<D
CO

CO
cc3
2
 

B 
p 

B

ll|l
T3 

p 
2
 

O
g 

CO 
-M ^

O 
c/J-OO

§ T3
3

2
p

p
2

O
CO

GO
a

iZJ
ii

3
CO 

p 
3 

2
 

2
3

CC
CO

a
P

2
P

2
 s>C3

2 « V
:2
 s 

i s
|S

s
3

3
p

p 
•

s 2
c«

a
.§

.a 
GO

CO
T

3
O

- a 
o 

3
:

:3 
? 

^ - 
•a I s

 o
B J

 g °2
 

„ 
2
 'B

 2
 2
 ’^■•^ 

2
 .2 S 

2
 §

^ 
1 2

 2„ P

p
H

h4
CO

u
a

B ^
CO 

P

B 2
 

hJ 
a o

i
Q

p
CO

u
i-(

(D
. a; 2

 
sa p 

g
 

u .a
-
 
S

§
S

^ 
“

C3 2
 

=
 

P
T3 

-H 
^ ^

 
3:

a
O 2

 
p 

g
g
 2
 8

^
O 

B 
&

h-1 
p 

-
 2
 

CO ^
2
 

2 
p ^

 
•

^
 

a 2
 

2 
a 

« 
CO 

3 
C

T 
0

, +3 
a
 

1-1
a
 g

 2
 
p

a
 

M 33

a
i!

p
o

Ph
fo

 8;g
 

■
^al

O
CN

2
o

a
p

e
p

o
o a

a
 

C
l, 

“ 
O 

ceJ

U
Vh

CO
00

U 
O 2

 2

2
 -5 g

f2
 a
 

o -22 
^

^
 &

2
 

I
 B i 2

 

I
 &

a^|
3 

^ 
00 

^
<1^ 

00 
^

cd
(D

p 
(a 

>1
'g "a 
a 

cv
T

3
'i^

a
cd

O
<U 

’
n2

en
3

o
i-r

CO
)-4

B
P 

GO
2
 

P 
a 

.
2
,'a 

„ 2


p 
3 a

 
p 

+3 a
 

g -5 
a 2

 1
 s

 
^
 u 2

 
”

(U 
.H

°2
GO

■B
o

8
-^2

 
B § a

.X 
b

O
GO 

g
, 

p 
§

CO
I 

> 
I

T
J 

T
3 

'

B
ri- ^

CO 
o 

<1^ 
2 

)-4 
CO 

^
^
 

50 
(L>

o 
W 

W

.ti 
IT5

d>
cd

43
CO

” a
 2 of s u 3 5, 
o

| 8
2
-§

 g
I
 § 2

 -2 I
 

I g

8 2
g

<D
(D

|i
p 

a
;g 

o 
S

.£P g, a
cd

m 8
2
 sa 

a 2
 

^ 
<U 

O 
.2 

1, 
' O 

. 
^ 

'<—• 
(1)

g
l.l°«

’ 
3 

a 
0 

0
-2

p 
3

GO
CO

a
g
o
*

O 
CO 

®
(U

&
. 

CO

p
^a 

« 
k

3
5^

D 
CO

4:3 
2 

^
C 

<D
8

l<
2

Q 
K 

G -
»-< 

.c 
=S

CO
cd

- 
O

<D
•q 

(D 
.

a § 
|l,g

 B
.
'^

2
0

—
■

'-^
O

'^
o

P
-
 
^ 

° 2
 

O 
bo'^ 2

 "g 
w

)-2 "B 
-3 

S
2
 
0

-0
 

a
a

e
c-i 

Z
2
 2

3
3

l«
's

-l|l§
.S

.|l|i
I
 2)-g 8 2

 a
 -I" a 

o
2
^
,a

o
g
,P

,B
P

■^11°
 a - S

J T3 T3 
O 

S 
O 

O

^ ^
 

S 
(D

T
3

CO
M

h
O

P
P 

P
o

P 
S 

O-
CO

crB I
^
 8

i.l2
 ^ 

8
-°^a

|.a
g 2

 2
 B 2,2

 
*
 g 8 g ^

 2
2
 I

 2
 I

 2
 2

2
 8

2
 8

2
2

T3 X
)-B

cd
CO

<D
O

So .fa 
CO 

cd
'M 

-rt 
<U 

^
CO 2

 
^_] 

§
-

e •
o

GO
Q

a
P

O
8

3
p 

O 2
ts 

P T3
3

0^2 2
 2
 B,.g

<D
CO

2
 "p

3
p

'g 
8 

P 
-3 O 

8
8 

8 o h
*

 
-I a a

 O
(u 

2
 a

 
o 2

 2
 -3

«
I
 ° -g 2

 -i
Q

 
S Cd 

S 
o P. ^

dJ
o

> 
0

P 
b

«
 

o
o

a
CO

T
3

P
P

•" .8 a
 

o 
g 

p,
- _s-=

 s.^S
-a

.||s
8

2
P

B
p

8
^
2

b
'i&

g
p

'=
*
8

^ 
dJ ^

 
0

<D
in

in
p 

*
CO 

O
P 

GO
CO

3
3
a

 
-3 

2 
bi) 

o 
dJ ^

in
cd

2
 

p
8

GO
P■' 2 I

 -i 1
1

CO
CO

W
)

CO
8 

h
CO 

^
CO 

^
dJ

a 
o 

o
S

tI.-
d

j
in

<U
-

P
. cd

^
 td 5

VO
00

<N
ov

o
cs

<N
CN

CO



1
°!

 8
lP

.l|
 I ^ »:§

 ^
i.|||

 i^
|||'S

“ 

|■
|s

s
S

^
s
^
iii|■

S
|i|^

iJ
|•|S

ii

,ilii|1
1
lti!lK

llirf!^
S

2
8

g-’s
-
^
i
§
|
£
°
l
g
o

 ..s
 E

«
®

ll|lili|-§
l|l|fll-l«

|^
'^

“ 
-ilfr-s

lti^
l
 s

l^
.S

|l&
l§

S
|

 
^•«

S
!?
 

8-:j-®
 s
 n

'^
 " is

 c I
 s &

 °
"

|.i
 p a

^
tl

 °l
 ^liS

S
 ° H 

§
-S

'S
a
o

’g
«
2
^
§
'g

:§
|§

-B
.|

” 
^

 
M
 &

'g

Ip
 1=1

 II
a
-S

fis
iS

 g "

CO
<l> -o 

fc 
^

s ° •§
^ ^

 g
h 

<D 6i) 
t3 

<»
> 

g 
S3 c 

^ a
? 

^ 
3 -^3 

« .s
o 

o 
g ^

 -S
&I 

"x 
g "g

5
 

s s

— 43 TJ -a 
SQ 

-j^B
u 

(U 
^ 

y 
P -S 

cd 
4
3 

<l>

“ 43
S3

S3
bO

O
<L>

• S 
bO

&
l i o e

w
’' jg 

•■« 
-^

OT 
bS 

■b; 
4
3

cS
<u

c
cd

a
W 

00 
(U 

(D
•5

4:3
§ 

g in
•a 

^
 s« 

j- ^
 

u
^ 

^ o 
8 rg >

M 
cn 

M 
O

V)
U

"O 
3 

00 
cb ^

O 
00

g «
43

'3
§3 

S
I
 o

il
U 

T3
S3

(U 
00 

,

S3 
<u

3 
S3

t/2
43

<U 
05

(U
S-(

u
S3

' -S 
8 ^

 
C

_ 
33 

bX) 
O

^
 .S 

&
 >.'S

 
o 

O
'g

3
v
o

‘a
,^

j4
3

o
bJ) 

O 
s-

0 
tso

S3 43
oT >ij 

g 
o 43

-o 1*3 
P 

+3

§ H
 « •§ “

0< Q 
tss 

3 rg

__
. 

(D 
W

^
 J

 °
S
 

Q
u 

o
”8
 ^

• S 
O

^
.2

 ^
I
 1
 §

.13 
o 

.

^ g .s 'i a 0. S
9 

S3. (D

i o i 11
 g >

,ti 
^ 

o ^
 

O 
<D

»-| Ij
 s =.a

- 
u 'g 

u 
b

J)5

I  Ill'S
 §

8^
 p

 §1
 e 

I
 50

 8^
 ^

 I
^ 

g 
S3 

2 
2^ 

B
8 I ■ 2 ^

 S I
 g

« rr H B « b)
-s ^

 « «
•5 

S3 
U 4.. 

^
8 -a °.^

°
, a

 o g 8 ^ M
H-) 

3 
O 

s 
^ 

D
.

d>
<u

p
.<

;
(U 

(3.
<0

Cd
p 

t
3 

-»-»
<D

4
3 

'T
j

O
Ch 

CO 
P 

(D
33

g
^

a 
S3 

y _
 43 

o 
«

43 
b> a 

(_, 
s2 

H
t? 

S3 33 
~ 

KS 
U

3
 

i. 
<U 

(U
0^ 

O 
S3.

O 
(U 

P
h

.s
05

(U
&

n
, 

P
<D

O
“ 

^4
.c 

.S2 
o

. 
S3.

? 
13 

-Tl

8
'|8

t|l
'g I o S't'S
.S -a g :g „ 8 
S 8 

S ^
 c

8
^'B

ill

(D

g ^
csS

O
•T3

o
bX)

CO
.g

CO
>>

T3
^
 

<D 
W 

^
 .fa

V
h

O
■S 

®
-a

o
^
 

g
S3

-o 
^

o
w

§ 
o ’

a8§
 B^s

CO 
in

p
p *.

8
r

(U
CO

COo
SP C3

•S § 
<

O
.2 

-8 
•

:e 
5 .a a 

p
O

 
^ "S 8

.2
■ 

fcH 
+

3

CO
CO

bX)
CO 

*—
'

O ^
 

P T3

■g-^ § o §
'I 

a
 I

a
.o

'a
g
s
a
^
lg

s
 

i-l'o
g
||§

:l
g
|l

 I “1.8
 g

| 
la

 2 =
 'I a

W 
- 

u 
a 

g T3
5. 

’p
 
^-2

 a
 a
 

013 
^ 13 a

 
«

2 
s 

u 
s 

0
M

i 
^ 

^ 
.w 

^
CO 

CO 
■

.

<
 V

,i2 S
. _. 

S T3 
O

(U
05

P!5
05 

■
u

c<3 
hJ

05
U

h-l
u

T3 s*-<
(L>

H
o

05 
3S

00
aj

CO
M 

•
u ..

cr OB
CO

05
S3 W
8 B
1

^
 C. CO

o
CCJ

Pi
CO

4
h 

P
s a

 -
CO 

T
3

P
P

CO

o 
8 

o' 
O 

« 
3 

S 
b

1^
P

P
CO

o
CO

S
g3

iS
-p

CO 
4i3

^ a
 4h 

2
^
 

a
 
“ 

o
^ 

s I
 a
 s

8 2 g 8 
a

==* 'o 
O 

o 
h 

O
a
 B ^

^

CO
p

p3
S

s.a
„ o 

^
05 

>-. 
O

■o
S3

W
3

>.
m

b
 

P
 

.g 
^

o
<u

P
i

S3. 
KJ

g
3S

(U
s

a
■a

cr
■S 

« 
o

8 ^-B
o

^ a ^ 
8 g^.8 I
o

o % 
cfa 

^
P

CO
2

w
<3

>
5

a
 ^ 2 - a

a
8
>

ls
^
'"'^

S
b
)«

a
 

i3
3
0

E
o
g

g
 

8
'g

a
-^

•S
a
g

l^
a

g
g
;^

fa
O

P 
P

13
o

CO
CO

p

g 
tb 

^

•B 
° 

« 
.1 += 

u

(U
.2 

w) ^
a
 

a
a* 13 *4^ 
a 

sb 
^

bb-O
 

^

c3
05

a
(U^ .S2

m
CO

CO 
j
2

•a
ll

CO
p

p
p

CO 
^ 

p 
h

4
CO

.a
&
 B 

^ 
“ I
 

0 
C 

§
7
3
8
2
^

8 o s a
 .a 

H

“"S
S

P
II

cb 
O 

<L) 
S3 

(U 
« 

S3. 53.43 
3 

.0 43

«|-i
i g£> 

p
^ 

CO

CO

?
IP

fa 
P 

M 
^

.52 
0.-5

fa
CO

CO
fa

fa
O

P
8

4
1

o ^
05

,S3
O

■| 
8

« ^ c b fa 
O 

P
CO

P
P

"fa
>^.2  
g a.
a
s

p 
a

O

2
a
 .a 3 ^

B"^ B
 

_

a
l I l-s

i is
 iS

S
-a

CO
M 

fa
, 

fa 
O

8 .2 8 a
CO 

o 
.

CO
X

i
2 a

05
05

<u 43
csJ

S3
S3

o
•o 

3
3 33

a
tb 

c
■40 

<u
cC

W 
U 

2 
O

a 
^ a

 -p .:S 
«

T3
S 

g t! 
o 

P 
o 

o 
^ 

>3 
c 'O

 
(u 

u
-b

a
a
 

C
3
«
:a
 

§
■

> 
o

8*8111
 

1.1I i
r

c^ 
M 

$
J 

.^_I
45 

^ *fa 
fa

CO 
o

O
P

P
CO

fa
fa

p
"fa

M 
fa

4:2
tS 

P
p 

;
o

:§
fa

P
i

p
p 

•
o3

CO
p

p
"8

fa
a
 
^ 

p
a
 § a-s

CO

s i I-®'
M

fa
fa

fa
>

fa
fa

CO
fa

P
i

fa
8-«
 

_ 
CO 

>_4 
g 

Jb 
«

I—
) 

so a

o
O

fa
s
 a

PQ
S3.

CO
<d

fa
cq

(N
CO

m
cn

cn



T3' 12 
o3 

> 
(U 

C« (ti
2 S

>> 2 i
 ‘S

 J
 ^
 “

•-; '2 "2 
2 

Si
s § ‘M i 

^
T3 

^
.2

.2
M 

« 
. - 

rj
3 

a ^
 S

O 
-tj 

^
■P 

g
=

l||iill!^t1
p
i.!

■
2

.e
-s

s
S

a
o

g
o

S
«
g

_
^
»
S

o
 

'§ 
2 

° 
> ;g I's

 O
'- >

^
5
5
§
3
^
g
u
S

-
3
 

-O
c
r'^

S
w

)
:3

>
s
iiiils

g
-&

“
“

S
s
2
o
;_

 
o
^
J
8
'|
3
^
3
-
2
w

u
g
8
'3

g
o
^
o
«
"

’
■

°l*
 S s “-g^J

 a g £
| 

“ ss
m 

M -a 
<3 

§
•3 “ -b 2

 -2 « ^
_
.-K 

g
<

c
!X

li-J 
« 

w

« 2
^
 “ 

ca 8 I .2
^ 

^ 
M

<D
c/5

C/5
w

’S
W 

(L> 
C^ 

CO 
43 ^

 
_ 

c«
<u

O 
'i

cfcl
•§.«

“■
ill

 i
l
l

«-(
CO

bX) 
Q

■3 3 f
 a

f'-

^
 

oP
h

. - _
 ^ § I

JH 
P

.S
* 

g
-O

h
J 

M
O

n
g 

^

3
<L>

T3
CO

4- .3
CO

U
12 

(U 
— 

O 
tJX)

•31 
> 

a

l-H 
V5

P
, 

Q 13 ^
(U

0 -2 S
1

 II
 -S s

 ii-fi 1
 S

CO 
..-H

O
<D

>>
3 •:2 

0
^
3
^

g’Si-a.sl 
0

^
2

3
<l>

0< 
4) 

C
3 

oo 
■■*!! 

—
 

4
5

- 
^ 

^
 
S -3 

3
S

^
-
“

-
^
2

S
8

-
3

3
i. 

to 
3

M
 g

<u
«4H

cc3
CO

o
(U

o
<D

O 
<1^

CO
.a

O
h 

C
L 

^ 
O

C
L 

CO 
^

 
- 

Q 
^

4D T3
<\J

>
CO

^ O _g S ^
 

.w ^
 

O 
o

c^ 
C

o
S

CO
CO

(D
<u

^
 

.w 
*r<

<D
CO

^ 
O

. 5 
p

T3 
2
 

bX)

CO
O

:9
a °

<L>
<u

T3
cj 

^
c

<u
8

Jd
" 

U 
O

u
3

^
 K 

•§ (£ g
 ^

 

.2 5 g ./i w 
S

p I
 8 3 2 c„

o 8 .2 i 1
 § a-2

 g

" 
2 

a 
o 

” ’> 
g 

3“' 
a
-|

^
 

3

i-|o
2
 I 

_
°3

B
 a s

iS
-lg

o
 

?! 
3 -P! cS 

p .3 
I 

^ 
g

CO
a

• 1-i 
CO "*-* -4-> 

.2 
^ J-T 

^ 
CO 

<D

O 3
-S 

S 
« f

 2 
a

 b
 S

•g
’o

8
a

8
^
g

3
§

.4
11

 c:: I
 o E -B .2 ^ a

1^1
 ° «

li
 a H i>

 o

CO
c

o
u-i

CO
(-4

T3
^ 

p
O 

CO
V

h 
^ 

^
 

O
p

u .2 "E
9 

M 
g

o
g 3

g 
»-l

o
CO

O
»-(

CO
O

V
h

TJ
P

^
P

g
■3 3

h
tt-i

to
CO 

3
t(-i

g .a
S 2 i ,

3

CO
-3 ? 
^
 2

o
g

g 
o

a a
.3 

3 'p
, bO 

6J
:2 f

 
a 2 2

 a
to ‘3 

^ g 
0

-
3

8
C

L.g 
O

3 ’I
 

3 ̂
3 

g

CO 
o

- 
to

a>a "S o 
—
 
^
 

s 
■

S
 s

s
 »

||
W 

3 
3

g cy ^
 2
 

2 
-3 

to 
e
 -3 

g 
.52

S 
ft g 

8
^
-3

§
.!“

§ 
I
ll

 g''-S
B
 

M
 o 

jg 
g -a

s 2
 a ^
 

-p 
8 -S2 2 8 5

lig
^l'S

g 
g 

+3 
5^ 

to 
(u

:a ^
 "3 § •?< > 

2
 

2 2
 “ 8 

•g ^
 

8 
g 

^T
S

^
 3 ;§ § §
.3 ‘‘-t 

2 
H 

^
 

o 
o 

55)

3
3

3
ft

ft
^•S
33 -g 

ts

^
 

CO

S
g

IB
g 

>
, 

3
" 

§ 2
 

g 
.g 

’B
 
° 

^
P

O
P

I—
I 

M 
p 

.t
o

2
 ►J •„.

ta 
g 

2 
g «

 
« 

ft 
Si 2

 
g 

2
^
 s

p
 

g 
»-

g
.3

CO
IL 

^ 
CO 

C 
o

^
 

o -2 
o p

 2
3 'g 

O 
3 

o 
o

>« 
3

X
) .3

ft .g
'O
 'P 

o3
(U

CO
T3

<D
<U

CO
>

.-g
3 

ft
CO

-8
s
g

|ffli-l|t"
“

' 
'tio

-ili)-

O
-8

(D
Cj

C
(«

«
c3

O
p 

CO 
^

ft ^ 8 B
g
a
f
t
|
°
|
g
g

 
2
a
3
g
ft2

i3
'g

3
3 ft 

g -^
.3
 

3 
V. -g 

e
§

.^
.8

^
g

-g
.2

S
“ i I
 

2 ^
 ^

(D
CO

&
O

S
(U

3
o

2
°
o

g
2
>

^
 

2 
8 

§ g 'ES g
a 2 

^
 2 s ^

p
 

p
 2

 g ^
■3 3

! 
g 

g
' 

3
^
•
3
 

3

3
o -a 

p
g

to
ft

<U
H

8
2

CO
>>

a
ft

o
2
 

g
g 

rn
8

g
ft .S

s? 
g

a •
U
 

S
o

^ o *=! 8 2
 2

O -3! 
-2 

P
i

i-TctH 
P

(D 
o 

D 
> 

® 
CO

° § 8 8-e i a
. ^

§
3

1
 Id

s
o ^ 2

 °
d
 “ g 

3
s
g
o
.S

2
°
<

K
3
^
g
-^

ft
2
^S

|S
&

2
l|S

.a
l

o i
 S

’S
 

8 a g
i^g

r
 S? 8 a I ^ g

•8 .g d
 

S
P 

^ 
3

0
) 

CO 
CO 

(D 
<L> 

CO

b< 
<U

o
a 2

 o 1
2
 ^

-J
’S

^
-S

g
^
E

a
-S

52 P ^
 8 >, S)

P
 

o

2
 ft

(-1
p^
2
3

5
cd

CCJ
o

a “
ft

>
Q

o
o

Q
CO

C
o

ft
3

c/T •
a

CO
O

CO

e fe
g
ii

<D
.2 a s c 

_
 

a § ^ .2 ft >.’a
^
 

2 
kR 

f
t
2
 

bfl

ft
^ 

o 
g 

to 
CO

3
2
^
2
2
8
°
^

ft
&
 S

CCS
.3

I
 ^

CJ
<U

.y 
” ft 

3
’'^ B

' 
_ 

.52 2
 2 a O

H B
 -3 3 o g g 

3 ft
8
8
a
s
5
g
'g

2
-3

 2
2

 
g 

3 
g
.
2
p
p
-
g

”^
■‘ 

g -r 2
 

2 2
(IJ

S
 

H 
' 

V3

*-i 
S

2*S
r2

j«
^
g
|j|g

-5
s
§
|||S

 s
s
It

I
 ■? S

 I » 2“ 8 S 
2

O
cd

c»
CO

CO
<p

'8 S^2.2
ft 

ft 
3 

ft
C 

g 
ft ft

g
<D

<D
CL

CO
CO

o
CO

CO
u

J
 

Vh 
(D 

O 
(D 

O 
p> ° a

s
i 8.8

§
lO

O 
-

cd 
CO

o
° 'o

c^ 
CO 

CO

8d.S
§ g ^

 
-5

“
2
“

^
p
ftg

'S

8 
g 

g ^
t3

CO
CO

O
g 

g 
2
 
^
 

g 
t

3
^
 

<U 
1-1 

^

g
ft 

3 
3 

2
 18^

1
^1

0> 
CO

43
O 

»' <D
fi

o
CO

2
 8

”
O

cd •
cd

<D
8

^
g

8
ft

2
 g

- 
S

-S
s
ti 

, “l-s
 S i-g

|
°
E

.§
2

 2
 2

ft^

4 
*1

-^

CO
<D

; 8
CO

tu
- 

P
i 

■

'i 2>°
o

a
 s

CO
<D

O
8 g ° ^

 2
d
 

2 a.8
 o o 

•fr -"
1

1'^,“
CO

<p
CO

c
O

CO
(D

CO
CO

O 
^

"8
ft

a
 si

ft Si 
o ^

>
ift

^
 a

p 
p.

CO
cd

- .3 "8 2"

llll£
-5

!^l!lJ
.i-®

8.g
 1

 ^
lll

 s
i^

2
|

S
:§

-S
8

^
B

^
&

g
8

g
'"

&
3

3
to

 
ft ^.2

 3 
ft-§

l2
^
'8
 S

ftft S
2

2
 ft

CO
CO

<D
O 

_H 
fi 

O ’S
CfH

CO
cd 

O
O

g p
 a

 
w

2
 13 &

2
 8 •« K

E
^
.2

^
g

g
«

S

8 .1 P
 ^.§

 2
 ft ^

m 
■*-> 

O 
ft-M

-fti-H
 

tn ft

■ft 
g 

O
P
 

fc ftt 
P-i 

p
CO

o
d

V. U
o

CO 
»—

J
c^-l

cd
<u

bX)
A

d ^
.9 

Cd
^
 

S
(D .2 

(L5 
H

CD 
CO 

(j> 
^

<D
Cd 

o
(D

Cd
•9 8

8
iil«

l.g
|.

g .&
•§ f

 2
 

^
 g a

'^
'3
 

M 
3 

^ 
3

^
3
2

f
t.

CD
43

(D
CO

CO
(D 

<lT
•8

cd
CO

CO
(D

ft .8 8
2
 I
 i

8
0 

^

1
 2 8 -g 8 CO

« 
00 

S
i 

g
(L> f

t 
bo

ft -ss 2 a .a 
■ 

^ 
S -0 

^
^
 ft(i: I

 2 i)

CO
CD

CD
Cd 

^
(D

<D
CO

CO
a

<D
CO

CO
CO

CO
CO 

CDB
 g o

u 
O

CO
(D 

P
 

(D
h4 .S 

h3
o3

o
(Dh-1

P
m

CO
00

CO
CO

CO



S fe s
■2 ^

 
S 

2

S
-sl

a

C -S 
S «

.2 o^ c ^
 a ^

W 
C 

M 
c/5

.fe 
to <L> 

flj U
-i

Q
 

.2 -2 
M ^

V
o
b
K

 —
i 

s
 2 

2 ^
a 

° S ^
 g

^
 .2 

^
 g J

 S
f3 

^

"S -S o 
=S 

o 
>

0 
V

h 

p 
(D

1 ^
B

« X
I 

co' 
^

«-8
 « g g ^.-2-H^ 

S S § 
§ S S'

X
I

.B
M

« 2
 

g-s
J=J

O
CO

CO
:3

CCS
C

>>
(U

c^
CO

B
O

O
'S 5

CO
O

a
to

0>
c

bX)
CO

CO
« 

>
<u

.3
c3

H 5
fe

X
 

> 
« 

o 
o 

^ 
o 

^

§
.3

bO 
M 

C3 
fl

f
’

-B !■ 
"
Ilf

CO
C

<u
o

a>
^
 

Sn 
3 

W 
„ 

X
 

<u

§ g “ -S J
 ,S s

"2 <i> 
-a <i) 9 '^-i

^
 

i °
"S-b 3

^
 O

x
 I

g 
(D O 

^
 (D 

^
 *2

^
8

S
|3

2
«

.2
- 

X
 
t! 

U .X
 ■'^ 

O 
C 

C3 
’X

 CO 
o fe

o 
.9 S 

^
 ^

CO
O

s
o

D
,

&
 b

3 
Vi

•rS 
«J

CO
8

2
-T3

(D
73

cd
s

o
CO

8 X
 

§ 
c

-a 3
2

'O
Sf ^

 'B
o

>
oo

>.B
u

o 
”

§•2
 2

 
P 

X 
e

fei o

d) 
O 

^

X
 
^
 ^
 

Q 
C w r;3 c

I
 r
 

-■ 
^
 &

'S 
&

^ 
h-l

cd
o

CO
2

<D
-S

-o
t. 

-X 
^

.a &
 a ==

T3 
S ■

o -a 
cd

(U 
VI

. 
I 

L _
<D 

<L>
<D

O
cd

ll
d>

2
-
2

CO
<P

o
o

,ô 
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â
i

dLuoo uo Bu
iji

bm

uofj
EooT 9|
OH uJOHog ojajuv

ejog ||9M
 i
B
iuozuoH pa||ua-sv ojaûy
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PREPARED DIRECT TESTIMONY OF ROBERT PETERSEN

INTRODUCTION.1

Q1. What is your name and business address?2

A1. My name is Robert Petersen. I am a Reservoir Engineer with Antero Resources3

Corporation (“Antero”). My business address is 1615 Wynkoop Street, Denver,4

Colorado 802025

Q2. Can you please describe your educational background?6

A2. I hold Bachelor’s of Science degrees in both Mathematics and Physics from Mon-7

tana State University Bozeman and a Master’s of Science degree in Petroleum En-8

gineering from The University of Texas Austin.9

Q3. Describe your professional experience.10

A3. I have approximately seven years of experience working in oil and gas develop-11

ment and exploration, four of which as a reservoir engineer focused on unconven-12

tional natural gas field development in the Appalachian basin. I am in my second13

year at Antero as a Reservoir Engineer working the Appalachian Basin. Prior to14

working for Antero, I worked for Chevron Corporation in multiple disciplines in-15

cluding reservoir simulation, enhanced oil recovery, reserves and reservoir engi-16

neering. The most recent two years at Chevron were devoted to Appalachian Basin17

asset development & reservoir engineering whereas the previous three consisted of18

technical consulting on a variety of domestic and international oil and gas projects.19

Q4. Are you a member of any professional associations?20

A4. I have been a member of the Society of Petroleum Engineers for nine years in Colo-21

rado, Pennsylvania and Texas.22

Q5. What does being a Reservoir Engineer entail?23

A5. As a Reservoir Engineer at Antero, I am responsible for quantifying hydrocarbon24

volumes in the Utica/Point Pleasant and Marcellus Shale formations. This work is25

utilized in reserve/resource estimation, opportunity assessment and development26

optimization activities. In addition, I coordinate data gathering activities such as27

well testing, PVT analysis and pressure/temperature measurements; all of which are28

performed in order to better understand the reservoir and forecast well performance29



R. Petersen2

more accurately. Some of the tools I use to estimate reserves include decline curve1

analysis, rate transient analysis, reservoir modeling/simulation, and volumetric cal-2

culations.3

Q6. What is the purpose of your testimony today?4

A6. I am testifying in support of the Application of Antero Resources Corporation for5

Unit Operation (the “Application”), with respect to the McChesney Unit, consist-6

ing of twenty-seven (27) separate tracts of land totaling approximately 662 acres in7

Belmont and Monroe Counties, Ohio. My testimony addresses the following: (i)8

that unit operations for the McChesney Unit are reasonably necessary to increase9

substantially the ultimate recovery of oil and gas; (ii) that the value of the estimated10

additional recovery due to unit operations exceeds its estimated additional costs.11

UNIT OPERATIONS ARE REASONABLY NECESSARY TO INCREASE SUB-12

STANTIALLY THE ULTIMATE RECOVERY OF OIL AND GAS.13

Q7. With regard to the McChesney Unit, have you made an estimate of the pro-14

duction you anticipate from the proposed unit’s operations?15

A7. Yes, it is estimated that if the McChesney Unit was developed by drilling three lat-16

erals projected to be approximately 9,833’, 9,281’, and 8,679’ in length, respective-17

ly, 662 acres would be effectively developed and 55.5 Bcf of dry gas would be re-18

covered. The calculations are summarized in Attachment 2, Exhibit 5.19

Q8. How did you make these estimates?20

A8. Using well offset well production data, analogous shale plays, decline curve analy-21

sis and reservoir modeling/simulation, type curves for dry gas wells in the Uti-22

ca/Point Pleasant Shale were generated. The reserves applied to the three wells in23

the McChesney Unit have been estimated based on these type curves. This process24

is recognized throughout all North American unconventional shale plays and indus-25

try accepted assumptions and practices were adhered to.26

Q9. If the McChesney Unit as proposed were not granted, have you estimated the27

production that could be recovered?28

A9. Yes, the results of my calculations are summarized in Attachment 2 Exhibit 5. If29

we were not able to unitize the McChesney Unit, Antero would only be able to drill30
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one of the three laterals. This is due to the reduction in lateral length which would1

render two proposed laterals uneconomic. The stimulated lateral length reduction is2

a result of both the inability to complete segments within un-leased acreage of the3

unit and “stand-off” requirements. The net result of non-unitization would be a to-4

tal loss of all 44.6 Bcf of potential reserves as only one well could be drilled. I5

have included estimates of the costs, recovery and net present value of the unit6

without unitization in the second table of Attachment 2, Exhibit 5 labeled “Non-7

Unitized McChesney Unit (Stranded Reserves Associated with Stand-Off)”.8

Q10. In your professional opinion, would it be economic to develop the McChesney9

Unit using traditional vertical drilling?10

A10. No, vertical well drilling is more applicable in a thicker, more permeable produc-11

tive interval. Horizontal drilling in conjunction with multi-stage hydraulic fractur-12

ing is necessary in tight shale formations such as the Utica/Point Pleasant. This13

technology has the effect of increasing the surface area exposed to the formation14

and in turn provides more conduits by which the hydrocarbons can be drained.15

Without horizontal drilling and stimulation, the permeability is too low to produce16

sufficient quantities of hydrocarbons to economically justify the expense of drill-17

ing.18

Q11. Summarize what your calculations show and the differences between unitized19

vs non-unitized development?20

A11. The results of my calculations are summarized in Attachment 2, Exhibit 5. In the21

unitized development plan, we would develop 662 acres of the Utica/Point Pleasant22

by drilling three wells of approximately 9,833’, 9,281’, and 8,679’ in length, re-23

spectively, or 27,793’ stimulated lateral in total. Without unitization, we could on-24

ly drill one well allowing for approximately 5,482’ of stimulated lateral. The non-25

unitized development would require a total of $7.69 million of capital investment26

with an anticipated recovery of 10.9 Bcf of natural gas. In contrast the unitized27

case, where we would produce from three laterals requiring a total of $31.59 mil-28

lion of capital investment and anticipate approximately 55.5 Bcf of total natural gas29

production.30

Q12. Is the increase in production associated with unitization solely due to drilling31
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the currently unleased parcels?1

A12. No, the increased production is not solely attributable to production associated with2

the unleased parcels, but rather the impact the reserves loss associated with these3

parcels has on development economics which would result in the reduction of wells4

drilled if the McChesney Unit was not unitized. Without unitization, the leased par-5

ties who would like to participate in the McChesney Unit will receive greatly re-6

duced revenue from oil and gas development. These mineral owners have willingly7

entered into leases which allow for the production of oil and gas from their proper-8

ty.9

Q13. Do you believe that the proposed unit operations are reasonably necessary to10

increase substantially the ultimate recovery of oil and gas from the unit area?11

A13. Absolutely. Without unitization, only 10.9 Bcf of the estimated 55.5 Bcf of re-12

serves associated with the three wells would be produced. I believe that the pro-13

posed unitization of the McChesney Unit is necessary to protect the correlative14

rights of all mineral owners within the unit, while effectively and prudently maxim-15

izing recovery of hydrocarbons.16

VALUE OF ESTIMATED ADDITIONAL RECOVERY EXCEEDS ITS ESTIMAT-17

ED ADDITIONAL COSTS18

Q14. Let’s turn to the financial side of the project. Generally, in your professional19

experience, how would the economics of a development project such as the de-20

velopment of the McChesney Unit be evaluated?21

A14. During the reserve estimation process, a production profile which is proportional to22

the stimulated lateral length was generated to estimate produced volumes over time23

for each well. This, along with a specific pricing scenario, is essential in generating24

revenues attributable to a well or a project.25

Q15. Did you do that here?26

A15. Yes, the results of that evaluation are summarized in Attachment 2, Exhibit 5.27

Q16. Would you walk us through your economic evaluation, beginning with your28

estimate of the anticipated revenue stream from the McChesney Unit’s devel-29

opment?30
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A16. I have estimated capital requirements based on each well’s lateral length. Each1

well assumes the same operating expense model and pricing. Once I have antici-2

pated future volumes generated for each well, I discount the revenue on an annual3

basis in order to generate a net present value and return for the project.4

Q17. What price scenario did you use?5

A17. For preparation of economics, average five year strip pricing was used reflective of6

current market conditions. NYMEX pricing for gas was $3.06/MMBTU. It is an-7

ticipated that gas the McChesney Unit will produce dry gas.8

Q18. What about anticipated capital and operating expenses?9

A18. Capital and operating expenses were incorporated in my analysis. The total esti-10

mated capital is based on the capital costs for both the drilling and completion pro-11

cess. The basis for this estimate comes from recent costs we have experienced and12

incurred in our Utica drilling program. Our operations group calculates a cost for13

various lateral lengths which are scaled based on the respective lateral length of14

each well in the McChesney Unit. The operating expenses are based on operating15

experience we have from similar operating areas in West Virginia and Ohio. I look16

at total operating costs allocated to each well. The costs are then categorized as a17

fixed or variable cost. Operating costs incorporated in this analysis are both fixed18

and variable cost estimates.19

Q19. Did you consider whether the McChesney Unit could be developed using a dif-20

ferent, smaller unit or by locating the well pad somewhere else?21

A19. Yes, however there was not a feasible solution for alternative development. Other22

potential locations were ruled out due to ownership, topography, and setback from23

dwelling requirements that made it difficult to locate an alternative pad site that24

would be suitable to develop all of the minerals. Therefore, developing the25

McChesney Unit from the location demonstrated on Attachment 2, Exhibit 3 will26

maximize efficiency, minimize surface disturbance, and is the sensible decision op-27

erationally, environmentally and economically.28

Q20. Based on this information and your professional judgment, does the value of29

the estimated additional recovery from the unitized project exceed its estimat-30
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ed costs?1

A20. Yes. The capital expense is 31.59 million for the unitized project, as compared to2

$7.69 million for what could be developed in the non-unitized project. The net pre-3

sent value of the proposed project is $11 million as compared to $0.88 million4

(these are net present values are after capital expenditures).5

Q21. Does this conclude your testimony at this time?6

A21. Yes.7
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