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PREFACE

Appendix D of the three-volume report

Volumes II and III. It gives average hourl
insolation estimates for 235 U.S. sites at a variety of array tilt
angles.

The reader should refer to Volume I for the insolation, array
shadowing, reflector augmentation models, and the computer program
used to generate this Appendix.
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N Ô WOC InOZ

.o e zq h O
N O 1•A PPf► .^g Ph.OIf1

1- h N.t.t.tMN.•Ip.t
^ G NPMhOMIM.t•
M 44
4c 29c

.t W zq h O

.r O r+ MN00".DN"o
O h ^ PO. gf^.p.tNgN

.^./ A hMIMInhfAMiO
M tt ^
4

..1N t zq h Orl O	 .fnohoegpp
h ` M1N.-1Pq.PMpN

^ C iiONMOhP.^
M 49
t IV0

0
at	 e

N

P
W	 .•1
H
7
Z	 qM In	 M
X

OIM e	 h '

NWW	 .OOC	 M
W H
A ad

P
.0	 M

M
Z

	

O	 IW	 M .t
^	 tH	 M	 IIM	 Q/+ O ! M I
t N OC M

O OCi
.J N

t h O n•I
M

	

a )•	 I

M J .•1

W O

	

J S	 IW	 O
W	 .+
OL

O	 IU.
Ql

Z	 p i
II

.O
Z N
O	 h IM O
t
V	 I
O O	 .o^ =	 I=	 I^	 I

N ^
M O U1O[	 U1	 I
O	 I
Z

eeo0ee0oe
O O o 0 e 0 0 0 0
M1.t^T.tMMMMM
ooeeo0eoo

O O O O O O O e e
PPP40hh.0.tN
.•1 .•1 M .1.•1.ti .•1 i M
0:0000000
WWU1U1.tMNOh
in fnoninMMI+IMN
0 0 0 0 0 0 0 0 0
40o0041%00h.r.r
OU1WInWd.t .t%r
0 0 0 C;.,; 0 0 0 0
to  d .rMOP.0 Min .0 %D .0 .0 .0 In U► 1A
O O O O Q O O Q O

IMr10PPg40.Orryq
40 •O a.O.0 .0.O.0U1
0 0 0 0 0 0 0 0 0
hOMM•..1O P.p .•1
.Ohhh•h h.O .O .O
o0eeoe000

U1bPPpp.OMp

0 0 0 0 0 0 0 0 0
p .`1 -4 .r m e P .0 .•1
U1 40 .O .0 .D .O in in W
0 0 0 0 0 0 0 0 0
NOOOOP:P,
.t In in in a a 
0 0 0 0 0 0 0 0 0
0 0L'I U"l wWM N O hM M M M M M M M N
0000014 400
V• PP hhW0N.^ ..1 .r .•1 M .1 .v .^ .r
6o6eoo0oo

Ul a0 am on  Mon0 0 0 0 0 4 0 0 0
0 0 0 0 0 0 0 0 0

b O e 0 e 0 0 0 e
0 0 0 0 0 0 0 0 0

eloeeeeeeeo
N f O O O O O O O i i

11 0 0 6 0 0 0 0 0 0Pleeoeeeeee
M I

I OOOAOOOO.s1
1 OPhh.OU1U1U1•tq 1 1-f4!AO00oeo
leeeeeoe6oI
1 U1.tN.-IePpU1N

h 1 NNNNNM .••il lM 1
O O O O A 0 0 0 011 a 4D 00 f% %D In ona%a

.ir i .t.tMMM1MMMtV
1	 C; C11 M.?MNMPq.tP

d1 1 P U1 O U1 U1.t •t .t MM 1
1 0 0 0 0 0 0 0 0 0Z	 1O	 1 M.tdMN.•1P1/1P

M .t 1 .0 .O .O .0 .0 W U1 U1 d
t 1 0 0 0 0 0 0 0 0 0
M	 1
M	 I O .•I .•10 P p .0 N .oO 14"1  i hhhh.0.0.O.0h

N& .4 1 0 0 0 0 0 0 0 0 0O O	 1
i NMIMM(VOP.tso

J N 1 hhhhhh.0.0U1
Y• O .•1 1H N loeoo6eeoe
M	 1h	 1 O .-1.•10 P	 N .0M J

P.4 
I hhhh .O.D

'O .O
.0.O H1

ti O[ n1 1V	 I O O O O O O O e eW O	 1
Z	 1 M^fYtMN.•1PU1PIL	 O 1 .0 40 m) %0 .0 .O in W% opW	 M f

O	 I OOOIIaCa00o01
I M.tMN.•yPb.tP

P 1 U1 U1 U1 V! U1 1f a .t Mt
1 0000000160
i
I bepl► .o.AMo%aq 1 •t.t MMMMMMN
t 06000:0000

M	 1 U1 .T N .• C5 04 40 in N
N I N N N IV N 1•1 . •4 .•r.^	 1.+	 I0000doodo1

I OCF. hh.091U1U1.tO	 .e 1 .+00040000
Z	 I= 1 0 0 0 0 0 0 0 0 0^-	 1
N	 ► 000000eoeM O U1 1 9 !OL N	 o00ee0O01O	 1 0 0 0 0 0 0 0 0 0
S	 1

leeioeeseo
I O O O O i 0 i 0 i

.4 .y ..y 1•.1.•1 H .•1 H .•1O O O O 0 0 0 0 0
O O O O P O O e O
N 0-10% q h .0 U11n U1
.•..r000eeoe

1 0 0 0 0 0 0 0 0 0
q.C•tMMe4IMNNNNNNN. •III
i 0 e 0 0 A A 0 0
MNraPp.paoU1
d.t0MMMMMN
O O O e 0 0 6 0 0
.O .OU1MNOq.t0
U1 U1 U1 U1 U1 Ih a .t M
0 0 0 0 0 0 0 0 0
.O h 0 %n w N O U1 P
.O .O 10 •0 .0 .0 4 0 .t
0 0 0 0 0 0 0 0 0
NaMNMPhNU1
hhhhh.O.O.OU1
0 co 0 0 0 0 0 0 0
In .O IM in M N P it h
hhhhhh.0.pU1
O O O O o O 0 0 O
N.&MN M O•hNin
h hhh h.0.0.0 U1
0 0 0 0 0 6 0 0 0
.Oh.O.A.tNOina,

In .t
C; C; p Oe00
.O.0MMNOp.&00
U1 In In U1 U1 in J .t M
0 0 0 0 0 0 0 0 0
M N O P 00%ar a 61

0 0 0 0 0 0 0 0 0
40.0 •R M M O pU1 N
NNNNNN .+.•1.r
C; C; C; C; ; 9; 0;

N.+Psoh.U1WU1
.••.•10000

D
 000

O O O O G O O o 0
0.0.-0 14 .=1 .1 -1 M .1 M0 0 0 0 0 o O o A
O O O O O O O 0 0

I

I
I
I
I
I

0leeeeieooe	 at
I O O O O d 0 0 0 0

Nh
e

F

M
.Oa
iQ

♦ ► O O O O O O O O O .t I O O O O O O O A OZ ► Z 1 Z.T	 O 0 0 0 0 0 0C; 0 0 In O co O O o 0 e 0 6 0 .0	 OM py '„1

t ^
_ = 0 0 4 0 0 0 0 0 = z p 0 0 0 0 0 0 0 m _►-	 W /-oo0oeeeeo r W HoG/eo0oeoo 0 WZ M ...1 z M J Z MO	 Of Moo 4.MeIMOOe 0 p^ Mo0oW0U10eao O	 fYE O f-	 .r N NMhd &M .o = O H	 •..1 N N M M JU1.o r O

.t 1 OOOOpOpOp
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
4*	 C3,

••OO42iMOU1o00
1- -0NNMonwIn a

t



O
>tL	 O

N

P
o	 .+W

w n	 .00.1
^ •441a41 O	 hr.l

.0It
I

r	 I

^ IN IzO	 IM a►-	 .4 I
dM
0

O < H
N eY .4

O OL4
..I N

} O ..4N 41

H J r.^M. Oe .^v ^W OJ x
IL	 oW	 ..+ele

1LJ	 P
p
OcOZ	 q

aZ MO	 nH H

4iO p	 .o
^ x

1-•
N ^rq O 41OC 0
0
s

NWW
O[
W
Q
.OH

WO7
N
H
tJ

<

J.0 < Z
40	 OP•1 O .. r.04141.4 +nn a rqr r g gf^•041Mr•^e+No	 t

>~ r4 lei 4► w o 41 4► 4; t a
rJ Qw <
< atQ

J
In t x
ego r o04 O w aWg4l vaO. p.O

!• r MrrrMM.4^Od
.}+ ^ ii ii 4i 4i 4i lei 3i a a

i NA

J4► < z
so r o.4 o h4 a% ao ge.uOn ro•r r 1►► no•PQao•gi►e	 i

Y• «+ .^tt.l^4i41aa.rJ ^^q << OO

O O 9! 9! !4! e 0 0
am a= 0 0 a= 0
e00000aoe0 0 0 0 0: 0 0 0
000OOeoQo
OOl N?^ .00 in&no

e0oeoaaooa

41aN.+ aO•n41N
NNNNN .4.4.4.4
0 0 0 0 0 0 0 0 0
PP^crn .oaHP41
HM1•'IMMMMNN
0 0 0 0 0 0 0 0 0
NNN.4agnHq4141 314141a a a M
0 0 0 0 0 0 0 0 0
NHMN • 40gM14o
.0.0•0.0 .O.p 3141d

1 0 0 C;0 0 0 0 0 0
q OOPg n in  r
.Onn.040No.o.O 31
O O O O a 0 0 0 0I
r+rrnnn.O.0.041
C; 4440000:I
gOOPqn4lod

I 0 a IN 10.0 .0 .0 41
1 0 0 0 0 0 0 0 0 0I
NHHNr4P9Hq

I .O.b.0.0.O.O41IntI1 0 0 0 0 0 0 0 0 0
I
I NNfd	 rnHq
I 41 4141 41 41 a a a H

O O a 0 0 0 0 O 01
I 4p.O•40n.0a0-10.41
I HHI"onwl 1M NN

1 0 0 0 0 0 0 0 0 0I141a N. •4 e Pn 41N
I eV NNNN .4 I"0 4.4

1 0 0 0 0 0 0 0 0 0IV 00Th %a bN in in o,
I i0x000000
1 0 0 0 0 0 0 0 0 0I1 0 0 00 0 0 0 0 01 0 0 0 0 0 0 0 400
1 C; ;C; ;O0a00

aO	 1
'COY 1 0 0 0 0 0 0 0 0 6 11 0 0 0 0 0 0 0 0 0

P1emma"amOe
1 0 0 0 0 0 0 0 0 011 41daaMMHMMgleoeoOeeoo

N	 I e Q O O 0 loft  a Q41	 1
1 0% 01 040N n.OW No	 f► 1 rq 04 rq .4 0.4 .4 .4 .4 M

P'4 11 0 0 0 0 0 0 0 0 01
1 in MIN sn 3► a to) NOn

.O 1 N1H13t1+1HHHMN
O O O O e o O e Oh	 1

u 1 0 i
41 I w6n00aaadd

1 0 0 0 0 0 0 0 0 0
Z	 1
O	 1 P.4NN .40P.pN
IN r 1 41.0 .O .O .O .O 414 1 31
< 1 0 0 0 0 0 0 0 0 0t•.	 1
Q	 1 WgPPa•gnHO•

O t M 1.0.0.0+0.0.0.0.041

1 0 0 0 0 0 0 0 0 0O (^	 1
<I q •4 N N N .4J N 1 .OnN.NP► nn.O.O

r N 1 0 0 0 0 0 0 0 0 0H	 I
i } 1 1e1gO•PPgnHP04 J .•+ 1 .O.0.0 .O.0.0.O.O41H eY .+ 1{.1	 1 4000000:0W O	 1
J x	 1 4F•r•4NN.4a0•%aN
W	 O 1 41 x.0 .0.0.041 WW
uiW	 .-1 

1
1
 0 0 0 0 4 0 0 0 011 g0000•00n41.4O. 1 d414141daaaa1
looeQ04oOo
1 41414141dHN01,00 I M H H M H H H H N
i1 0 0 0 0 0 0 0 0 0

q	 11 o• dr. so g e.f, .0 -r
n 1 .-4.4.+.•0.4. -4 P"O I O O O O a 0 0 0 a

1 41daaHHMHHO	 .O 1 000000000
x
x 1 0 0 0 0 0 0 0 0 0

N ^H O in O O O O O O O 0 0
OL NO	 OPOOOp4?OOx

16	 1
>IL	 O

C14 I
IIO• I

I
I

q I
P	 .^ I.4
41 IO	 n

.4
II

O
I

41rq
Z	 IO
•••	 -4
<M
O

N eY rq

O ^
.j N

} O •4H 41H }
H J .•^
►- cc .+v >W O_
IL	 OW	 r4

P

q

na
n

q

O	 •O
Z

H
N ^►+ O 410: 4/
O
s

O O a 0 o o O 0 a
O O O O O e e a 0

eoa0000eo
ooOOQeoOo
O O O O e O a O OOeOOOOOOO
OoOOOOeea
.4NNNNNNN.4
1-4 If ..1 r...4 14 04 .4 rq

O Q O O 0 0 0 0 0
n P e e a 0 0 P 00
NNH of) MrnHNN

Oa 000000 ii
.4 'r .0 .0 .0 .O .O 41 H.daaavaaas
0 0 0 0 0 a 0 0 a
Nin 0O•Pena
o 31 41 41 31 31 314141
0 0 0 0 0 0 0 0 0
PH.Dnnf-r,LnN
41.0 .O .O 10 40 .0 +0 .0
O o 0 0 0 0 0 0 0
.N 4100 POOOga10 40 .o.onnn.O .o
Q 0 0 0 0 0 0 0 0
PH.Onnnn 31N
41.0 .O .O .0 40 .0 •o •O
0 0 0 0 0 0 0 0 0
N 4100 PPP V•n S414141 31 W W 4141 31
0 0 0 0 0 0 0 0 0
04a.0•0.0.0.OWMaaaaaaaaa
oOOOOOOOO
n P 00 0 0 a P q
NN NfHHM MNN
O O n c 0 0 0 O C;
r•+NNNNNNN.qrtiN...1 N.H r4 r.. H 

C; C; C; Cp ; C; C; ;
OO Ol 000000
0.00000000
O O O O O O O O a

= 0 0 0 0 0 0 0 0
O O Q O O O Q O O

d.0
q1
O

a l 0 0 0 0 0 0 0 0 0 a I O o 0 0 0 O 0 0 0Z 1 z 1	 •	 . Zn O o 0 0 0 0 0 0 o a q O a o 0 e o e e o o P OM N H
Y•• H h^i < <

Z Z 0 0 0 0 0 0 0 0
0-	 4=0 OGOOOO x Z O O Q 0 0 0 0 x =t`	 W H W x00000

e
0000 I-	 W'j." J Z 64 J Z	 r•4

O	 Oe 64 a AD C;	 11000 p O. a40004101000 O	 OL
Z O 1• 	̀ • NNMHOMr L O x	 .4 NeV •1Ha41.0 1E	 0

a l A 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
i^00000l9000
M 00041041000
V .4NNMHd 41.0



J
^o s z
q N O..+ O ►+ InHlnNna.A rP.
O	 t

^. 0" NHMMHHw•rw
.+ A
ry << o
O

O O O O e 0 0 0 0
000000001

-• O d 0 0 0 0 0
e01^ )0000

/000/0000
d O 0 e e 0 0 0 0

0 0 0 0 0 1 0 0 1
^SOOOOd000
P N d a P% P% so P O
O wr .r .r ..r .•I .•^ .w N
0000sa0000
on 40CYWi1N404•e
NNHMMeMIMHw

eeoeeooee

H .r .r ► .r 61 146 %m
e 0 0 0 0 e d 0 0
.n n H .e 0 4F4 "" N.r ^r 61 6161 In 10 .o 4

O O O O O O O o co

HO%Ddo.4N•76161
r1461W%aWO DNO.0

I
11oe000000

.•.I I^ M ^O fit) P .r N N
♦.r 61616161%a.0^D

I
OOOe00fA00

I
I .IOInP.&- + NYWw
1 07.t%rwwinin 61 6►
I 0 0 0 0 0 0 0 0 0
I

HdoCy4&14ngP0
1 NlVMN1H1+1HHV
1 O O e 0 0 0 O O O
I
PNw.OAl- q O.0

I O .+ ••. .•I . .•I -4 r+ N
1. 0 0 0 0 0 0 0 0

O	 1
1L	

N
qm

  1

P
.•1

s0
F%	 .•r
M
14

O	 n

e

N
LC

61
.^v

x
H O
H .•I
.y
AO < H

N CK •-I

0 1

J N
Y O rl
F In►.y
> Y

H O .1
V OW O
J S
la	 oW	 .•1
W

P

40

r	 I

dp

P	 I
n

r
I

O	 .O I
S

1•.
N ^

i N
O
S

Y"
•+ O
.^ ►r

H
<
H

1 0 0 0 0 0 0 0 0 0
1 4 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0
leoe0000ee
1
11 0 0 0 0 0 0 0 0 0
I1 0 0 0 0 0 0 0 0 0
1i
1 000050000 lO
a^oeooe000

_ z b0000fiOd
H W H O O o 0 0 0 0 0 0z b4 J
O Ix	 ••I O O OIn oin 4;0e
= O	 0.- .^CJN M1H ^Y 61^p

J
In s z
s0 I•- O

1- " P	 w in in6161
O	 <

q 
rl"Owwwwww

< 0G
A

OI
1d	 O 1 H 0 0 0 0 0 0 0 o

NIl i 0 0 i 1 0 0 0 e
1
1P I o 0 0 0 0 0 0 0 1

61	 .^ 1W	 1 0 0 0 0 0 0 0 0 0
H	 1
O	 1
z	 p 1 O e 0 0 0 0 0 0
_ .•^	 1 000000000

In	 1
W	 1 on %th1461N611f1
61 O

	

	 n I 0 0 0 0 0 0 0 0 orr 1
1 0 0 0 0 0 0 0 0 0

N	 i
W	 1 gON M1W6114.0a
W	 .O 1 .rNNNNNNNN
i	 •y 1
t7	 looe000000
W t^	 1
p ^	 1 N.OPe.•INNIHH61 1 1n HM a • .r^r.r •►
H	 1 0 0 0 0 0 0 0 0 0

z	 1
O	 1 MgNH61.OW^061

W	 .r I W It 610 In 14 14 6161
^	 < 1 0 0 0 0 0 0 0 0 0
t^	 H	 1
w	 D	 1 0610 NIr1v► 6161H►- o < H 1 W 14 1.0.0 ^a .0 .a .o
< N ag .+ 1J! o o e o 0 e o e e

o ac	 1
<	 1 N gon RAP a N 4 n .p
J N 1 in a 10 1.0 NO ^a%D ^O

'.1 N• 4n	 1 OOo00o000
> Y 1 0140NH^t1414H
w J .r 161 6t ^O ^O ^O ^O d ^O ^O
H OC M 1•J• 	 1000000000
W O	 1
J S	 i hpNH14 .0.O%OIn
W	 O 1 r,& 14 14 14 616114 14
O	 I O O O O^ 0 0 0 0I

>11	 I N^OPC.•+NHMH
J	 P 1 HMOs 14r%rw ww
{L	 1 0 0 0 e 0 0 0 b 0
O	 I
O	 1 gONH •.t141n. -4
z	 of •gNNNINNNNN

1 0 0 0 0 0 0 0 0 0
O	 I

z 61	 1 Hww&M0in0inin
p	 h 1 0 0 0 0 0 0 0 0 e
H 
I-	 ;Oeoeooeeo
<	 t
V	 ••	 I
O O	 0 1 0 0 0 00 0 0 0 0J S	 1 • •S 1 0 0 0 0 0 0 0 0 0

H	 1
N ^	 1►..I O 14 1 000000000
Y 61	 1
O	 1 0 0 0 0 0 0 0 0 0
S	 11

z
^I 1 OOOOOOOOO

1
O O	 0 0 0 0 0 0 0 0 0

F
<

S ^	 0 0 0 0 0 0 0 0
H W H 0 0 0 0 0 0 0 0 0x 1.I	 J
Q	 ►.IC 0014014000
= O	 .•+NfJMon4pWk0

J
•O	 z
b ►- OPI O ^•+ hnNnON.•+OP

i- H 41%W)N00pgNMM
e	 <

Y I.I .•INNNMHthHH
.^ A

t q
O

O	 1
IIL	 0 1 0 0 0 e 4 0 0 Y 0

N 1l ee./aeoeeo
1
1P I O i 1 0 0 0 0 e b

r.i 1
0 0 0 0 0 0 0 0 0

1
so ea0in	 rl 1

61	 I o 0 0 0 0 0 0 0 0
1r	 t1
d	 N 1 0 0 0 0 0 6 6 0 0

4 0 0 0 0 0 0 0 01
1 ^OsoPO .•INNHW

.O 1 o e o .•1 +^ r... •^ ...r

1 C O e O O o b o 01-	 1
be	 1 n .+in g doW. ID rN61 1 ••INCYIVNtJW r+1H

O O O O O O O O C
z	 1
O	 I rN ^O q O.r N •I 61

< 1 0 0 0 0 0 0 0 0 0
►.M	 1
O	 1 NstfHMnaONN

O < M 1 m " w w w win 1461
N ag .r 1	 • .•	 1 o O O 0 0 0 o o O
e CAC	 1

t	 1 Ir O %O q e .r H ^tJ
J No 901d W10 616► 61InIn

H 4A 1 000040000
►• .1	 1
> Y I Ndo H14naoNN►. .i .r 1 H n w wa w r61 InH Ik H 1
fJ O	 I OOi00 if C; 4; C
W O	 1J	 CA-4 N, 61
L6	 0 1 NMr.•1MwwwWwW	 .r 1	 . .
O	 1 0 0 0 0 0 0 0 0 0

1
1 P,-4 .nh CPI ci14

a 1 ••^NNNNNInw+H

1 0 0 0 0 0 0 0 0 0
11 ^O b? O .r N N H .r

g 1 co 0 0 .r .r .-I .r ...r
O O O O 0 0 0 0 0

N	 1
M	 1

N 1 V 0 0 0 0 0 0 0 0
C	 I

1 4Do4DOdt+000
1
1

O	 .O 1 000000p00
?.	 II CD Co 	 q'.l000►^	 1
N	 1
...I O 61 1 000000000
O	 f 0 0 0 0 0 0 e e a
S	 11

w I ry 0 0 0 0 0 0 0 0
zN O	 o e O e O o O o O.r w
V
<

^: Z	 00000000►  W H0000000 C' C,
►^10001401npe0o	 r .•+N N on"It 61%0

O
M4i
Q



..1 -0M i z d i z .e s z

7 rOi	 PN 0% 040.44r p	 i1 1p1 O MO hh00h Nin ,&0 O 10.1	 .+.p Mnaf"%Do
r r p• MMhoo	 0 F r hOHddMMMd r r	 ^OONNMMtV.ytT

a t O i 0 49
.•+NNNlVNNHH NMIHHHMIHHN)

J
f4 4p

J Q G C
Ir1 ^ 1•M i M ^
i O i 0 i tY

D 1 O 1 O 1
119 0 1 000000000 IY 0 1 0 0 0 0 0 0 0 0 0 y( e 1 O O e 0 0 0 e e 0

N 1 N I N 1	 •
1 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 tl d l e p O 0 42-0  0 0 0
I I 1
I 1 1

P 1 CPO  0 0 0 0 0 0 0 P 1 0 0 0 0 0 0 0 0 0 P I O O O O O O O 0 0
W 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 I O O O O Ca O O b e
r I 1 1
•O ( ( i bOryOOOOOO
z o0oo0e000on r0 .y 1 P .. 1 ., ., 1
= O I O O O O 0 0 0 0 10 .r I 0 0 0 0 a a a 0 a M I a a 0 co 0 0 a a a

d i d 1 ^! 1O 1 I Ml it d d .f It M M M 1 0 .r .•4.•.	 .1 OM! O h 1 000000000 O h 1 OOOOOO 100 O h l r+r+.".+.+	 .4 .4.•y	 1	 .	 . py i M	 1	 .	 .	 .	 .	 .	 .
O O O O O O O e e I 0 0 0 0 0 0 0 0 0 1 0 0 0 0 42 0 0 0 0

N 1 1 1W 1 00 0..1 NNMddM I MhbPPe000 1 MIM.p .O.O p.AMd
W .O 1 .e 1 .•I.+nr.•y.+ NNNN .O 1 NNNNNNNNNof .•/	 I	 .	 . .r 1	 .	 . y	 1	 .	 .	 .	 .	 .
0 I O O O O O O O O O 1 ==M  00 0 0 0 0 1 0 0 0 0 0 0 0 0 0
W r 1 ►- 1 r I
O 19 1 so.rdM.On0PP 119 1 .DV. —NM "	 W" Ii 1 MOOPOOeeO n

M 1 .rNNNNNNNN M 1 NN HIMIHHHHH M I +7 MM J1S .4pfm"
P, .	 I ,-1	 1	 .	 . ti 1	 .	 .	 .	 .	 .	 .	 .
H 1 00042=0000 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 00

z 1 z 1 z 1

O 1 Ja bdM.000 tg PP p 1 d0.+N.'HHdHN O 1 In00a c3o	 .-I C7Pn
W ► ^ d l NMMMMMMHM H d l HHddddddd a•1 d l V SMMMin	 %t

i 1 0 0 0 0 M. 0 0 0 0 K 1 O O e 0 o 0 0 =42 i 10 0 0 O O e O O O .Ow 1 64 1 1..1 1 .Obo 0 1 ..r.p O.•1 H 0 M%D M O 1 awN00% a 000 0 I O%T.O h.n nr, %o" bI-- O t H I on pnWWWWWW'r e i H I dddd.tMMMd O i H 1 MIhAMMMMMM 1
< N of r. I N o[ .1	 1 N 0C I D.J 1 0 0 0 0 0 0 0 0 0 I O O O Q O O O C;..; t O O p 0 0 0 0 0 0O OC 1 O d 1 O 99 i

4c I Pot 00NJM .O n 6080 d 1 N.pPO.•1NNNO
'K

1 NW000` O00.0oMJ N 1 HHd14P%Tw td rJ N I dddMMMMMM v N I MN1YIM.O.pMMM
t } O .r t ;: 0 .r I >• O .•1	 I	 .	 .	 .r N I e e 0 0 0® O O O r N I O O O O O O O tl d H /n 1 0 0 0 o O e Q O OH 1 1.1 1 ► o 1? } .•.1	 1.00.•IM.S M%a M y } 1 aI&F	 O	 0000 } 10.7 .or, r1p► h.OM

H .•d 1 MM w d•t.Ir d dd 1.1 ..1 .r 1 w  w JdMMM .t a•1 J .r 1 MMMMMMMMMr oc ..+	 1 r O rr I	 .. r p( .a 1V O 1 OOO tl000O0 V .7 1 000000000 V .7 1 000000000W O 1 W O 1 W p I
.^ S 1 .OQdM.OpOp PP ^ Z 1 d00.•+NHHdHN J T 1 M00oO...+oPnW O 1 N H M M M M M H H W 0 1 M H d d d d d d d W O I d J M M M M M ^r JW ..	 1	 .	 .	 .	 .	 .	 .	 .	 .	 . W .r	 1	 .	 .	 .	 .	 .	 .	 .	 .	 . W .+ IOf lobbeobeotl K loeo o o o o 0o of 1 p.•^o0b 000

O 1 i yz 1 so.rdM.Oh 00 PP 1 %D C. -4NHHMdM I M00 P000OPa+
#iO P I "NNNNNNNN P I NNHHHH HI.IH P I HMI -/d J d • T MM 1

Z 1 0 4 0 0 0 0 0 0 0 ( 0 0 0 p 0 0 0 0 0 I O O O O O o 0 0 0 3V 1 1 11..1 1 00P.•rNNMddM 1 Mn0O• P0000 1 HM.pI*.o%D.OMd
K b I O O .r rr .r .r .r .r .•/ 0p 1 .•^ .ti .•r . •+ .+ N N N N 00 I N N N N Cv N N IV N

1 Oee n !` '=OOV 1 000000400 1000000000
so 1 O t M I

Z so 1 V I H .S H► W d d M M M d 1 0 .•1 .^ .^ .^ .r .^	 O IO n 1 000000000 n I 000000000 n 1	 .+.r .^.r .r ..r .•r ..r ..1 1..►V d 1 .p 1	 . 0p 1.H 1 0 0 C. 0 0 0 0 0 0 ! 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 i
i 1 1 1

V 1 ( 1 0000069000 f^

p O .0 i 000e00000 O to 1 Otleaooe0a O .O 1 aap0000tle
= 1 0 0 0 0 0 0 0 0 0 T 1 0 0 0 0 0 0 0 0 0 T I O O O P o 0 0 0 p
r 1 r 1 ^ I E

N' 1 N O I N O 1 fa••+ O M I oe p 000tl00 ►+ O M I d000O0e00 ar O M I aaft as aClb t
OC N 1•• OG N 1 K N I	 •.O 1 0 0 0 0 0 0 0 4 0 O 1 0 0 0 0 0 0 0 0 0 O I O O O O O e 0 Q O
T 1 = 1 = 1 I

1 1 1d 1 0 0 0 0 0 0 0 0 0 d 1 0 0 0 0 0 0 0 0 0 d l b 0 0 0 0 0 p 0 0
.+ O eoeeoeoee N O oC; ;Caootldo H O obftC;C;	 o

I.N M 1.r
r r r< i <

• r ^ r= Z 0 0 0 0 0 0 0 0 = Z 0 0 0 b 0 0 0 0 T z O O e b g 0 0 0H W x000000000 ►• W HOOO000000 W rOO O fJ O^:a a 00
O of ►•1000MOM00•D O 0C II O 45OMOM0040 O 'Il 0.4 o0oM 01!1000
L O !^	 •+NNMHdM .O L O x	 . INNHHVM .p L 0 ri	 "IVMO



A	 1
!L	 O IN I

P i
W	

.•I
h
Z	 00w M	 r•i
E 00

SoM O	 hr-1
eA
W
W	 ^D
0:	 ri
OW h
A ^L p
n	 .-1M

z
O

W	 w SA	 h ^
^	 Qh	 Hw	 Ah OQ M
Q N OC r-1
J

O =
a
J N

a I- o .,> h N
w

w J rl
h 0: r+l
V O
W OJ xu	 o1...	 N
a

0
Z
O	 PE
x
tJ
MOL	 p

NZ NO	 ^w Oh r-1
VO O	 .OJ x

x
h

N ^
H1 O In
Dl 1nOx

J< z
.o 1- o
.+ O w ^tp..lPMtnS^Op

/• h P O r-1 O O P p In .•1O	 !
w SOIninin-rSSSJ A

w !
< OC
A

J
.o < z
p 1-. o
rti O w A n p P .D N in 0 %DI- H inLn%tMNr•1POO
O	 !} w inininin inN SSSJ A

w <
< OL
A

n < za ►- o
.•1 O w OpMr-11nAt^N1+

h t- PpI+.OSN0^00O	 !
w Ill&nptoInInoSSJ A

P-4 <
Q Ot
A

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
O O O O O O O O 0
pp0Nr,%0LnSN
rN N ry r-I r4." 14 N ry

0 0 0 0 0 0 0 0 0
NfMMMN.•100010

on W)

0 0 0 0 0 0 0 0 0
Ln%a N .0%a 0S N0
S S S S S S S S M
0 0 0 0 0 0 0 0 0
InI\nnPh.OtoNp
tn lhMNtotlltolnS

0 0 0 0 0 0 0 0 0
r••IMSSSMNO*S
.O •O .O ^O •O ^D .D 1n tI1
0 0 0 0 0 0 0 0 0
M1n^DNo%D1nS.-1n

OOOOOCJO00
.-1MSSSMNPS
.O .O.D .D ^D •O .O In M

1 0 0 0 0 0 0 0 0 0
1 to nnnn.O M N 00
In to In toM0toto.t

1 0 0 0 0 0 0 0 0 0
tn%oN-n-l+1n&NoS S S S S S S S M
O O O O O p 0 0 0
MMMMNr- %0
MMMMMMMINN

I1 0 0 0 0 0 0 0 0 0I
oocNN%D InSN
.Mrd N.M NHMr •d r♦

1 0 0 0 0 0 0 0 0 0
I
In SS ttn	 toiM1 0 0 0 0 0 0 0 0 0I1 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0
II000000000

A1L	 0 1 0 0 0 0 0 0 0 0 0N 1i O O O o O O O O O
11 0 0 0 0 0 0 0 0 0P 1 0 0 0 0 0 O 0 O O
1 0 0 0 0 0 0 0 0 0
1I OPnh%OtninLnW

b 1 r4 CD 0000000
P	 1 0 0 0 0 0 0 0 0 0
S	 11 SMr•10Ppr,InN
O	 C+ I NNNN r••1r•1rHMr-1

r••1 11 0 0 0 0 0 0 0 0 0
I
1 r^ In S NI N 00 Ln

•O 1 M) MI MI MI NI MM MI N Nr-1 11 0 0 0 0 0 0 0 0 0h	 1![ 1 P O P 00 1^ ^* to r•I r^
In 1 StnSSSSSSM
r1 1

1 0 0 0 0 0 0 0 0 0
z	 I
O	 1 PoPPpl^,Inr-1%a
w S 1 to •O 1n In to to to to S
Q 1 0 0 0 0 0 0 0 0 0w	 I
A	 1 In%P%aUItnMNNN

O Q M 1 a.O.O %0 %D .O 0 in
N of •1 1I c O O o e o e c e
O OL	 1

Q	 1 f. co p 00 N %0 CD
J N 1 ^O^D^O.O ^O^O.O^O to

>- o P-4
!- N 1 000000000
w	 1
>	 1 In.O.D Ul N1M NnN

M J^ r••1
.1 11 %O^0%D145ID145145nto

1- V > 1 0 0 0 0 0 0 0 0 0
W O	 1
J =	 1 POPP00Nwl-4%0
U.	 O 1 in%aLnNtoOInOSW	 ry 1
Ix	 1 0 0 0 0 0 0 0 0 0

I
I POPsoN^ain. f1

cr. 1 SInSSSSSSM
1
1000000000
I
11%rl%0InSMN001n

00 1 M M M M M M M N N
1
1 000000001•;

r-1	 1
M	 I SM.4oPpnlnN

N 1 N N N N r-1 r4 r•1 r4.-1
P-0	 iH	 1 0 0 0 0 0 0 0 0 0

I
I OPI,A%DNIAInS

O	 ^D 1 x"10 00 00 0 0 0
x	 1= 1 0 0 0 0 0 0 0 0 0h	 1N	 1 0 0 0 0 0 0 0 0 0
w O In I IC!00000000
0L N	 I
O	 1000000000
x	 i

0 0 0 0 0 0 0 0 0
0 45 0 0 0 0 0 0 0
r•1 H N r•1 ..I r4 14 r •d rH0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
N .r P p t` •o .o ul In
r4.•10 CD 40
0 0 0 0 0 0 0 0 0
%0 to rn N r•1 P 00 InN
IV(VNNNr-I14P4r4

0 0 0 0 0 0 0 0 0
OPpf"InSNPS
SinPnW)MMMMINN

0 0 0 0 0 0 0 0 0
NN: 4CDPP. %D •4%a
in inlnlnSSSSIM
0 0 0 0 0 0 0 0 0
r-1N "r♦ P p•ON.O
•O %D %D .O in In Ill Ul S

0 0 0 0 0 0 0 0 0
I^ppr+%DSMpN
•O -45 ,4 %D %o .D %o in In
0 0 0 0 0 C;0 0 0
P r•1 O P p t. In OS
^OnP .%o%& o %o oio
000000000
n 0000n%DSnl00N
1D '1! a .o .D *D 1D to Ui

Qf 0000000=

.O%D •O %D III N M NS
1 0 0 0 0 0 0 0 0 0

N N .-10 P r. %D .+ %D
in in in inSSSSM
C; 0 C; C; ; C; C; C; C;

1 40Pp1-_tnSNPS
SMIrIM1+IMMNN

t;00uo00

WInMNrrPptnN
NNNNNr•I-414.+I1 0 0 0 0 0 0 0 0 0

I
N .•I P p N%a ID 1n In

1 r•/r10000000
1 0 0 0 0 0 0 0 0 0I

N N H r-I M 1.4 x4141"0 0 0 0 0 0 0 0 0II O O O O C O O O G

Q	 I
>1	 eI

N

IIP̂ II

p
in	 r•1On
CD	 r.

rti

%D
I••1

h
be

LM
r•1

Z
O
H Sh n•l
!
w
AO 4 M

N OL •••I

O Ot
QJN
O N1 M

w
w J H
h IY r•1V ^W OJ x
11-	 oW	 r~
Ge

P

p

P
n

r•i
r••1

O	 •O
x

xh
N ^w O In
a enO
x

.D
00

1
C

S
z

^T O
Hh
Q

x zI-- W= H
O DC
E O

0000000 C70I

o000"000h O O O O O O O O O
-J
MOOOIn	 11; C; C
h r•1N NMMSto .D

S
z

Ml O
M
r
Qhx zI.- Wz wO IxE o

0000e0000
0 0 0 0 0 0 0 0 0

00000000H 0 0 0 6 0 0 0 0 0J
wOa C; 0 C; U4 C; C
I- P4NN00)MS0.O

S I o 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0►-000D CD CD	 0
J
MOO OIn OIn C; 0 C;
h r4NNM to) S III%D

Z
.0 OHI-.

ah
x zh W= wO 0LE o

tie1



J
00 Q z
00 1.- o
.y o H P .-1 .4 N p in r+ rn co

H 1- N .O Y) r M r4 0% Ln 0
Q	 Q

} H Y1111 1f11L11[11r1 r r ^?J AH Q
a o:0

J
00 Q Z
00 1- or•9 O H UN 0% 	 r In kn.ah

)- 1- ortiNN.+o o^^ON
CD	 Q

^' H LnLnL1W;1nN^? rrJ AH Q
Q w
In

J
r. a z
a 1- or O H rrr OMMrr00in

H F•• N K) h Op a0 a0 00 •O S
C30	 Q^ M r r r r S S r r rJ OH QQ w

Q

0	 1
Y	 o

N I

P I
N	 1•a l
W	 I
H	 I
O	 I
=	 00H N	 r-1P

r	 Io	 I
M O	 hM
N	 I

W
W	 .c
0[	 .r
v	 I
w r•-A Y Ln
M

Ow	 r
A	 H .r

QH	 HH	 A
►- O Q M
Q CJ OC r 1
J

O K

J N
Q ^ O r•-r

1- NH
H J rti
U m
w OJ =
LL	 o
W	 .•1
r►'

zO	 P
2
UH
w	 0o

0z MO	 hH N
Q
U
O O	 .DJ =

H
N ^►+ O u1
Ot 1A
O

0 0 0 0 0 0 0 0 0
=0=40C; 0=040
~^•100000000 0 0 0 0 0 0 O O
0 0 0 Co 0 0 0 0 0
O Phh%D Ln Ln Ln %t1:1 0 0 0 0 0 0 0
0700000000
JMr-10 P o0 h u)N
NNNN r +-4	 r°+
OOOOOOtl00
00r,.0u1SMN 00 1n
M 1n W) M M) K) rn N t11

0 0 0 0 0 0 0 0 0
o0PP00.D1n-4r,
N)n rr JSrr rn
0 0 0 0 0 0 0 0 0
PotlP00r,0r4.D

O o 0 0 0 0 0 0 0
rnrnh.DU)rN 0N
.D .D 16 .D -D 10 .D 0 0
0 0 0 0 0 0 0 0 0
hPPW h.D I- Or
.D .D Y) .O a .D .D .D In
.; ; C; C; C; ; 0 0
u1n n.O rnr NOON
%D .D 1D .D 1D .D .D rn N
000000000
P O O P 00 h In -1 10
ul .D .D ul u) vt N ul J
poc+r-•10000
00PP 00.0 u1 r4h
rnLn-.T	 rrrM
0 0 0 0 0 0 0 0 0
00)r-%D o rM CJ w In
NrMrn/nrnrnMNN

000000000
JM1•-4mU O r,tnN
N N N N -4 .+ .•+ .-1 N

O O O O 0 0 0 0 0
O P rn rn .D o ul Ln %t
1-4 C5 CD C)
000000000
.--rr•-100000000 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

Q	 I
Y	 o

N I

I
I

P

I
I

00
h	 .••r IP	 I
r	 I

I
C;	 hlH

I
I^ IN I

^	 I
Y

I
z
O
H r '
QH
AO Q M

N GC r-1

O d
QJ N} p r1

►- NH }
H	 ^.! r•d
U ^W OJ =
LL	 OW	 .1
w

0l

00

kn
1•'1 hO
N

O	 .Dx
SH

NH O V)w N
O
S

0 0 0 0 0 0 0 0 0
0 0 0 Q0 0 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
rf1r%lr1* MM MMO O O O o 0 0 0 0
0 0 0 0 0 0 0 0 0
w wwr,rn10Ln%r
14""rN r 1••1 H-i NN
0 0 0 0 0 0 0 0 C.
M ^tMMNN'-+P ^O
M M M M M M M N N
0 0 0 0 0 0 0 0 0
^D h ooh hW)n rnPr r r r r J r r M
0 0 0 0 0 0 0 0 0
v0000` m 00w M0l
Ln 0 Ln 0 Ln U) &n N r

0 0 0 0 0 0 0 0 0
Nrn.D.OrnU)ro O
%D %010101010 %D .D 0
0 0 0 0 0 0 0 0 0
S h 000000 h.D M 00
-D .D %D .0 .D .D %D .D )f)

popopopoc

N 0.o .D rn 0 r O .D

^D ^D ^D .D ^D ^D W .D In

0o CM) 000pop

%DW P O`W Wr`M0.u)ornLnu))nInor
0 0 0 0 0 0 0 0 0
.D h w hh.0 Ln MPr r r r r r r r M
0 0 0 0 0 0 0 0 0
M r rn MN Nr- •rP'p
M M rn M M M M N N

po0tl00000
OOOOOOnrn -40 Ln
r•'1 r-r rN r-1 r•y H e-1 N N
0 0 0 0 0 0 0 0 0
)n r r r rn Mrn MM
p000pe,poo
0 0 0 0 0 0 0 0 0

O O O O p 0 0 0 0
0 0 0 0 0 0 0 0 0

o	 IY	 O
N III
P I
r-1 I

00 li
in	 /•1 1O

CD	 rnr•d

.Dr•i

Y N
.•1

Z
OH rH ri
VHQO Q M

N DC .-1

O 
â
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