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THE PUBLIC UTILITIES COMMISSION OF OHIO ^ / y 4.-^ 

In the Matter of Protocols for the 
Measurement and Verification of Energy 
Efficiency and peak Demand Reduction 
Measures. 

^O 
Case No, 09-512-GE.UNC 

PROPOSED PREDETERMINED VALUES AND PROTOCOLS OF THE EAST OfflO 
GAS COMPANY D/B/A DOMINION EAST OIHO, COLUMBIA GAS OF OfflO, INC., 
VECTREN ENERGY DELIVERY OF OfflO, INC, AND DUKE ENERGY OfflO, INC. 

Pursuant to the Public Utility Commission of Ohio's Entries of June 24 and July 14,2009, 

The teast Ohio Gas Company d^/a Dominion East Ohio C*DEO"X Columbia Gas of Ohio, Inc. 

("Columbia"), Vectren Energy Delivery of Ohio, Inc. CVEDO"). and Duke Energy Ohio, Inc. 

CT)E-Ohio") (together, the "Gas Utilities") jomtly file the attached proposed predetermined 

values and protocols, in the format set forth in Revised Appendix B, 

As the Public Utility Commission of Ohio ("Commission")'s consultant, Vennont 

Energy Investment Corporation (VEIC), works to mcorporate the Utilities' attached proposed 

values and protocols into a Technical Reference Manual (TRM), the Gas Utilities encourage the 

Commission and VEIC to preserve the flexibihty that is embodied in the Commission's Revised 

Appendix B. As the Gas Utilities stated in their Joint Comments Regarding Appendix B 

(submitted July 15, 2009), the methodologies to value the gas energy efficiency and demand 

reduction problems must be flexible because of tiie different service characteristics in each of the 

Gas Utilities' service territories and because each Gas Utility offers different energy efficiency 

programs. Moreover, each Utility should have the option to choose either a deemed savings 

measure, a deemed calculated savings measure, or the savings fiom an impact evaluation study 

to determine tiie cost-efifectiveness of each of their energy efficiency measures. Some utilities 
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\ 
may select tiie deemed savings approach because of its lower administrative costs, while other 

litihties may prefer the increased accuracy of the deemed calculated approach or a specific 

impact evaluation study fiom a measurement and verification analysis. Eith^ way, each Gas 

Utility would apply to the Commission for approval of their choice. 

In drafting tiie TRM, the Commission should also maintain its ciurent consideration of 

tiie environmental savings associated with each energy efficiency measure. The Commission's 

Revised Appendix B added several new data requirements for deemed savings measures and 

deemed calculated savings measures. Among these are carbon dioxide emissions reductions. 

The Gas Utilities support the Commission's consideration of environmental benefits, because 

consideration of each enei^ efficiency measure's emission savings will help ensure fliat ttie 

Total Resource Cost (TRC) test will capture the true benefits of each proposed measure. 

Capturing tiie true benefits of each proposed eiiergy efficiency measure will become 

increasingly important if Congress enacts tiie energy efficiency mandates it is cuirentiy 

considering. The American Clean Energy and Security (ACES) Act passed by the U.S. House of 

Representatives this past June would estabUsh a c^-and-trade system for greenhouse gas 

emission allowances. As many as 9% of the greenhouse gas emission allowances established for 

each year would be allocated to natural gas local distribution companies, with the requirement 

fliat the companies use the value of tiiose allowances for the benefit of natural gas consumers. 

See H.R. 2454, llltii Cong. § 321, Proposed Clean Air Act § 782(b) (2009). hi particular, 

natural gas local distribution companies would be required to use "[t]he value of no less than one 

tiurd of tiie emission allowances distributed to natural gas local distribution companies [under 

tiiat program] in any calendar year . . . for cost-effective energy efficiency programs[.]" Id § 

784(cX5). The energy efficiency programs would need to meet the appropriate cost 



effectiveness tests, taking into consideration "avoided supply and delivery costs and deferred or 

avoided investments," along with other factors. Id. §§ 784(a)(1) and 784(c)(5). The climate 

change bill recently introduced by Senators Kerry and Boxer contains nearly identical 

requirements. See S. 1733,11 Itii Cong, § 111, Proposed Clean Air Act § 773(c). 

Before any natural gas local distribution comp^iy's energy efficiency expenditures could 

be used to satisfy the ACES Act's mandates, tiiis Commission would need to "autiiorize[ ] and 

oversee[ ]" the energy efficiency programs and either "promulgate[ ] a regulation or complete[ ] 

a pubhc rate proceeding" to implement tiae Act's requirements. H.R. 2454, 111th Cong. § 321, 

Proposed Clean Air Act §§ 784(c)(5) and 784(d)(1)(A). Thus, assuming Congress adopts tiie 

ACES Act in something like its current form, the Commission will ultimately determine which 

expenditures vrill fulfill tiie federal energy efficiency mandates. The Gas Utilities encourage tiie 

Commission to adopt implementing regulations tiiat will take into consideration tiie fiill range of 

benefits associated with the Gas UtiUties' energy efficiency measures, including environmental 

benefits. A broad consideration of the benefits associated with each proposed energy efficiency 

measure will ensure that the Gas UtiUties will be able to meet the federal expenditure 

requirements. 

For similar reasons, the Gras Utilities also encourage the Commission to allow the Gas 

Utihties to "bank" the benefits of their recent energy efficiency expenditures to fulfill the federal 

mandates, to the extent permitted by the U.S. Environmental Protection Agency's ultimate 

implementing regulations for the ACES Act. The niunber of energy efficiency measures found 

to be cost-effective under the q>propriate cost effectiveness tests will necessarily be limited. The 

number of residences and businesses at which those measures can be implemented will also, of 

necessity, be limited. Thus, any oiergy efficiency measures that the Gas Utilities undertake 



before the federal maidates go into effect (2015, according to the ACES Act {see id, § 321, 

Proposed Clean Air Act § 784(b))) will lessen tiie Gas Utilities' ability to fulfill those mandates 

in the future. Without some assurance from the Commission that the Gas Utilities will be able to 

presCTve the benefit of their curtent and near-term energy efficiency efforts, the Gas Utilities will 

have an incentive to idle their energy efficiency programs until the federal mandates go into 

effect. The Gas Utilities would therefore welcome the Commission's support for *1janking" of 

the Gas Utihties' expenditures to fiilfill at least a portion of the eventual federal greenhouse gas 

emission legislation's requirements. 

Respectfully submitted, 
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I hereby certify that a copy of tiie foregoing was sent by regular U.S. mail, postage 

to the following parties on this 13tii day of November, 2009. 

Uidl^ 
Eric B. Gallon 

Duane Luckey, Section Chief 
Office of flie Ohio Attorney General 
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Steven Millard 
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Washington, DC 20007 
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Vertus Technologies Inc 
Joseph Koncehk 
2500 Key Center 
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Cleveland, OH 44114-1230 

FirstEnergy Solutions Corp. 
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Ron Bridges 
17 Soutii High Street 
Suite 800 
Columbus, OH 43215 

American Municipal Power-Ohio Inc 
Marc Geiken, P.E., Presidwit 
2600 Auport Drive 
Columbus, OH 43219-2266 

John Bentine 
Chester Wilcox & Saxbe, LLP 
65 East State Street, Suite 1000 
Columbus, OH 43215-4259 

American Wind Energy Assoc. 
1101 14tii Street NW 
12fli Floor 
Washington, DC 20005 

Appalachian People's Action, CoaUtion 
Michael R. Smalz 
Ohio State Legal Service Assoc. 
555 Butties Avenue 
Columbus, OH 43215 

APXhic 
5201 Great America Parkway 
#522 
Santa Clara, CA 95054 

BrighflPatii Energy LLC 
33 West 19tii Street 
4tii Floor 
New York, NY 10011 

Buckeye POWCT, Inc. 
P.O. Box 26036 
Columbus, OH 43226-0036 

Citizen Power 
David Hughes, Ex. Dir. 
2121 Murray Avenue 
Third Floor 
Pittsburgh, PA 15217 

Theodore Robinson 
Citizen Power 
2424 Dock Road 
Madison, OH 44057 

Citizens for Fair Utility Rates 
Tim Walters 
c/o The May Dugen Cente 
4115 Bridge Avenue 
Cleveland, OH 44113 

Jos^h Meissner 
Director of Urban Development 
Attomey at Law 
1223 West Sixtii Street 
Cleveland, OH 44113 

City of Cleveland 
601 Lakeside Avenue, Room 106 
Cleveland, OH 44114-1044 

Steven L Heeler Assistant Director of Law 
City of Cleveland Department of Law 
601 Lakeside Avenue 
Room 106 
Cleveland, OH 44114 



City of Hamilton 
Charles S. Young 
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Porter Wright Morris & Arthur 
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Cleveland, OH 44114-1230 

Wind on the Wires 
1619 Dayton Avenue 
Suite 203 
SMntPaul,MN 55104 

12 



o 

- s =? 
51 Q. UJ 

•S -o 1? 
• ; ™ fH 

i S i s 

- | s 
1^ 

o 

"5 
cr 

• a c o u 

(0 

< 

CO 
JZ 
u 
<u 

.> 
<u 
a 
£ 

00 

o 

w 
O 
® 
E 
8 
I 

Q . 

s i 
o £ 
s | 
o 5 

3 
•o 
l iJ 

1 
(0 
c 

II H 

0 : 0 : 

X X 
X X 
ss o 
S5 

3) m « " " 

« r f 

*§ 
•§ 

*5 

i 
•(0 

1 
0 0 

^ 5 

3 
• 0 

^ 

s 

-s; c 
</i 

c 0 0 
0 0 

i 1 
1 z z X X X 

X X X 

s 
ococ 

0 0 
5 ^ ^ 

^ J " 

1 
^ 
*§ 
•§ 

& Q: 

5 

et
ro

fit
 

za
tio

n 

et
ro

fit
 

za
tio

n 
za

tio
n 

cc -n Ct ^ 1 
S £ S £ £ 
i s i s s 
| 5 E § $ 

P
er

fo
i 

co
m

e 
In

st
al

l 
P

er
fo

 
co

m
e 

co
m

e 
o g . t o g 5 f l > © 
xjQx5Sa:a: 

t-1 

9i. no 
s. 

' C 

« 
E 
w 
v 
o 

g 
o 
c 
U m Qj ni 

C V 

(U o 
o i 
£•1 
o> « 

II 
$ CM 

5 ID 

IS 

II 
tf> O 

• 5 . * 

si 
§1 
cr.B 

a. 

c 
<D 

11 
flj . s 

oi 
Q. C 

? 8 
4) CQ 
§ Q. 88 O 

_ O 
(Q CD 10 

E E*^ 3 3 
f l 

i 
CL 
O . 

« 

3 
Q 

s 
Q 

X 

•S iJ 2 

JC * 

c c 

c c 
_ (D <Q j i t MS 

Q. O O UJ 3 
CD 

CO 

c 
's 
03 

1 
c c ^ 
o .0 « 
"S! "S! C 
3 3 -D 
0) « c 
£ ^ CO 

.2 i2 € 

CO OT 

•o -o 

SS 
O Q 

11 
CO OQ 

CO 

c 

w 
eg 
S S 

•oD a 

,_ o> 7* 
d) i_ !E 
% M — 
o o o 
CD CD EQ 

C > I C 0 ' ^ l O < O N - 0 0 O > 



(U 
VI 

u 
.Si 'u Si 

J2 

8 u 

:p t i 1? 
• * TO , - 1 
^ 1 l A l A 

CO ^ 

O « 
Of > 

C 

)— 
OJ 

Q . 

.y 
'••3 

u 

II 
5 
O c 

JZ u 

U l 

^̂ -̂  fl) i 2 

§5 S 

| ¥ li 
i£ O O 

qifii 
O O DC CM CM 

c 

1 

CO iS" 

UJ ^ 
' - ^ fl) 

£ ^ 
o ^ iS 
s p 00 

u> 0> 

ro 
H-o 
CM 

bO 
10 

C L 

re 
<v 

s 
c 
fO 
«/> 
or 
E 
Q» 
01 
O 

<u 

CL 
1 . 

o 
Si 
3 

• i 

"o 
c 

^ 

u 

UJ 

4- ' 

s 
2 

oc 

0) 5 

9 8 
£I fl> 

11 
l l 

^ ^ . <£ CM 

5 o 
E T3 

8g 

1 
S 
1 -
3 

^ B 
is 
1 £ 

7? - ^ 

S | 

§ 1 
Or.E 

c c c 

ilill 
Q . 0) •— 
w C X 

.as .= -5 . O 
3 $ o G: CO 

^ c 

Cfl fl) 

g>CO 

It 
CO -D 

c S o 

CO t s 

S 3 

w g § 8 a a 

.2 .2 « iL •a -s c o « « - 5 
3 3 ^ Q 

« « s . 
£ c <o ^ 
.o .o € i g ^ 
3S « i 3 .2 .2 .2 
^ ^ < CD CO CQ 

UJ E 
3 S 
u . o 
< w 
vp CL 
^ m 

fl) fl> >- i s 

O O 
CD CO 

C M C 0 T l - U > t D N . C 0 O > 



S z 
- e 3 
S a iL 
:p ^ (3 

I s3 
!3 I s 
ID TO r 

lE ^ ^ 
§ a 

a s 5 lit 
51 i 

u ra ^ 

£ s I 
UJ ^ < 

So .^ 

o e 

D (0 OI 

s 
o 2 

fl/ o { ^ 

c ^ <u 
o m > 

UJ 2 t/i 

ill 
£|.g*^ 

ill! 

I 

11 

11 

1-

l l 
£ "D 
g (0 

8 8 8 8 
CO 

I 
a. 

o o 

8S 
o o o 
o o o 
CM CN| C>4 

10 

I 
X f 
w 
E 
s 
o 

Is 
1| E 

i 
§ ^ s 

2 I I 

S CM 

re ® I -

III 
III 

il 
| 5 

1-1 

9) 

fl> 

-I 
re -^ 

si 
® re 

E £ '̂̂  
u. if $ 
* -k O 

II 

i 
Q. 

§• 
W 
fl) 
3 
Q 

& 

O 

O) 

c 

8 
m 

8 
L . 

B 

a -o 

re .Sf > re 
> 0) 

a'5 

II 
11 

CD CO 

O UJ 3 
« « CD 

S £ S .c c 

^ S -g -i 1 

re -̂  

O lE CO 

III? 
3 3 "9 Q 

^ " ^ 1 ^ 55 
^ ^ o 
ID CQ CD 

C M C O ^ t f > C O b - 0 0 O ) 



bo .y 
B tJ 
O m 

5 t 

DO 
C 

re u , 

<o 5 . 
I— ^ re 
+- 2> 15 Ci 
S 3 C OJ 

B ^ o p 
i= fl* re go 
UJ ^ t o Q 

u _ ^ 

Z 
fl) 

•a . 

O re 

o o 
Q O o o 
X X 
CO CO 

o o o 
CO CO < D 
Q Q Q 
CD Q O 
X X X 
CO CO CO 

^ ^ -^ ^ ^ 

.S; v! o 0) 
u re w j -

UJ ^ 

S 

1^ 
S 1 H* 
* j re rt 
3 v» in 

re > o 
^ 10 2 

VI 

a 

re o 
3 % 
V) N 
re : = 
flj re 

B *-
o re 

E £ 
UJ o . 

M 
re 
re 

& 
c 
re 
(/> 
"O 
re 
£ 
re 

1^ re p si 
flj re re •5 "o 

re z z z z z 

gE o 
re ^ CO 

C7)<o ^ 

re .c c 
S B re 
^ $.2 

re 
re 

• o 
c 
re 
(A 
CA 
o 
"re 
re 

2 ro 

re 
3 
C 

re re 
£ re 

iB 
3 
Q. 
E o u 

• o 

c 

•o g ._ 
^ o $ 
re -y 3: 

fe 3 ^ 
UJ o c^ 

>> 
re 

O) 

^ 
Q 
(J 

a. 
re 

T3 
c 
re 
O) 
c •*3 

s 

re 
5 
CL 

1 
B 
T3 
re - 1 — 
*3 

! 
o 'Jg 
rt 

£ 
3 
0) 
C 

J 8 

is 
li 
re £ 
•w o 
re CQ 
«) • J 
£.? 

re ^ 

o i i re ^^ 

c re -o fe 
re o j O ^ 

5 3 E "O 

W
/H

D
D

 
w

/H
D

D
 

^ . 2 

re re 

II 
W

/H
D

D
 

w
/H

D
D

 
w

/H
D

D
 

sc
al

e 
sc

al
e 

sc
al

e 

Y
es

. 
Y

es
, 

Y
es

, 

04 
CO 
H . 
O 

re 
00 
re 
a 

o 
JZ 

lit 
CL O O B 
e a> o)C0 

5-i = 
a : o o UJ 3 
« « « # CD 

C S I C O ^ l O < O N - f l O O > 



^ 
CUD 
O 

M -

o 
c s: 
o 
fi* K 
2 
.£ 
re 

re 
c 
re 
w 

s 
9> 
u 
43 
U 
re 
c Q-
1 . 
O 

S? 3 
V) 
re re 

o 2 
£ a 

re re 

1^ 
re 
£ 
re 
u 
J2 
a. 
re 

GC 

^ 

re 

QC C 

re 
V) 

re 3 

h 
- 1 => 
m & lU 

s -g S* 
= g CM 

0) > o 
£ T3 Z 

I" 

O -M >• 

2 P = 
c i - re 

•C ° - -Tj 
^ o St 
r - .. ui 
. £ 3 C 
re flj "^ 
W in u. 
re ^ re 

CO S CL 

& 
re u 

I " 
O (D 
U i -
re o 
^ — h 

re £! 
.S 3 

1 S 
CQ S 

I 
TO 

I 
Of 

O 

S2 
re 

O O 10 O O o o o 
C M C M T - C S I N C M C M C M 

o o 
CO CO o o 
M CM 

S 
re 

£1 Cs| 
•re ^ 

So re o 

3i 
O re 

re 
-o 2 re 3 = re 

^ S 

re c 

1^ 
O CL 
< re^ 

O Q O 
CO CO CO 

o o o 
CM CM CM 

<0 0^ ^ 
<0 CM ^ 

1 % 
CO CO 

o o 

re 

CO C S CM 
CO ^ ^-' 

,1 
•ss 
£-S 
: p re 

TO 5 

3 
V) 
ro 
re 

o 
c 

c re 
re T j 

u i OC 

re 
E 

0) o 

S CO 

il̂  
2 c S 
a s ® 
§ § ^ S 

P l! 
re o 
re £= 

© 

re 
re 

S5 
I« 
S CM 

gi -

1!̂  

•I ? 

re 

i 
•D 
re 
"5. 
Q. 
3 
re 
3 
Q 

u . 
O 

j = 
a t 

11 §•§11. Li. 
C7-.£ # 

o9 re 
a . £ 
? 8 
re ^ 
^ Q . 

8 88 
re re u> 
E E ^ 
3 3 ^ 

O 

0> J3 •*-

f t o r o S 

8 
» 
o 
3 

j = # 

8 _ 

in 
2€o 

S C3> C3>C0 

£ o o l i j 3 

re 

re 5 

re I 
•re > 

re £2 •o o re o 
© -o 

•F o) 
c 
Q. 

if 
re (|} 

g a m 

J2 

c 
o 
E 

O 
O 
oa 

B 

o 
E 

CO 

CM 
fO 
M-
o 
t n 
re 
re 

o •= 

•S ^ 
•S re 

o 
34 

3 C 

i-i.il 
1§I1 
S Q . re • -
c * * . £ X iiii 
5 o u- CO 

CT) 

"re 
re re 
o>co 

S 

o » 7 

s i - 8 

e ^ 3 J 

re 're re 
T ? TD X J 
._ -^ ._ 

88 
o a 

re d i!- iL 

m 

<? 
^ S 

^ £ 
D re 
< J5 
>A a 

re re w 

£0 CD S ID 
o 

C M C O T j - t D C O r ^ O O O 

http://i-i.il


I 
DO 

c 
<s 

< 
2 2 Z Z Z Z Z Z Z 

re t j 

•a T ^ 

O (0 
U UL z z z z z z z z 

re 

U 

^ t ill 
-2 -o ^ = I "̂  
re ^ ^ 
O r e . 
OJ > o 
j c -a Z 
H- re «| 

I" 
Q L 

3 E 
(A u . re re 
re JZ 
S i t 

I f 
II 

re :> 

3 W 
5 « 

o 
to in u$ ^ 
00 00 CO 00 

t o 
in •«- Q 
^ 00 ^ 

r4 
ro 
o 

u> 
re 
00 
re 
CL 

Z 
< i n < < 

O O O O Z O O T - C M Z Z 

c 
CO 

E 
re 
re 
o 

2! 
a 
re 
re 

i 
t « 
4-* C 

re -o 
£ re 

2 « 
re 5 g 
£ & s 
S re 2 
o> re 3 
o <- re 
a..o © 
c re 5 .o .Q 

a. 
re 

O) 

(Q re E: X .V 
I^S re^o 

© 

$ CM 

© i -

I' 

li 
re © 

3-° 
re O 
re c 

cr.E 

69 © 
Q . £ |i 
.it 
8 8 8 
S I S 
3 3 

© 

i 
• Q . 
Q. 
3 
re 
re 

re 3 
flj D 

•S § £ 
re « ^ Si re re 

ill 

o 

V) 

8 o 

_ c ro 
© > 
1 ^ 
re 0) 
.S> 

> a 
*- E 

o 
O Q. O O JS 

E O) o)C0 
> «= c >, 

re £ S ss re re •J- a . ^ ^ c .re 
© E O O lU 3 
x : « « « « CO 

re 
2i 
2 o k-o 
re| 

§ ^ 
re S2 
re 8 
© T3 
f ? |i 
re re 

M 
5 § 

S2 
o 
•^ 
' c 
o 
E 
O 
o 
g 
© 
Q 

CD U> 
C C .5 .£ re 
re re 

re © re ^ 
lA 

re 
v* 
Q 
E 
CO 
•s 
c: .o 

• -

iU 
iS 
re 
£ 

c-
s 

n 
3 
c 
o 
B̂ 
5 

'SN re re 

i 
3 C 

o .2 re 

111! 

%m fa. 

re 

re £ § = 
5 O CL CO 

I g S IS 
^ = 3 3 

c c ^ C9 O 
.2 .2 ^ i Z 
S S - 8 8 
c c re g ^ 
i2 .2 ^ i S 
tt S 3 ^ 0 
< < < CQ CQ 

3 o 2 
Q 2 2 
© ^ re 
1 ^ £ 
o 2 8 
5 ^ re 

re 1- is 

s 'S *B 
CQ CQ CQ 

C M c o - ^ m ^ i ^ o o o ) 



c c 
C 3 

re ""' 
c « 
re Q 

O 

T3 
© 
C 

1 
B 
© o 
re 

CD 

|2 O Q 0) O _ _ 

m 
O) 

o 
o ^-

Q. 

P XT 
^ (A 

" o 

c 

© 

© 
OQ 

i2 
o o 
o o S S in 

<«̂  

re 
+3 
Z> 
n 
{S 
fli 

i: 1-

Q 

S ^ 
2 ? O . Ui 

!fl •'^ 

s?^ 
5 • > o "O Z 
n a> 

M 

re 
-o 

O V) w 
V? VI c re 
Q c o re 

c .2 -g ^ 
^ VI 

re 1 S P 
u Lu oe O 

V) 

c 
*> 
re 
to 
"5 '>̂  
ro T3 
£ > 
re c 
Q E 
m re 
ro 

Z 

© 

Tj - T i - ^ < o CM 

d o o d d 
CM 
ro 
%-
O 

re 
DO 
re 

_ M 

^ c 

I §8 z z d z z z d d 

CO 
Of 

> 
flj 
t/) 

E 
V 
01 

o 

o 
c 
£ 
u 
re 

c re 
re 13 

l l 
s © 
CD re 

£ = 
g s 
1* 

re 
E 
re 

3 
m 
re 
re 

^s 
re "o 

£ © S 
li 
re © 
3 Ja 
o 
re O 
re c 

• ^ © 

^ 3 
11* 
11 

re 
© 

c 
© 

E 

•il re •= 
fl) « ! . 

c0 re 
Q. E 

8 
a. 
2 

i 
c 

8 8 8 

l i t e 
LL LL S 
* • O 

© 

Off £ 

• g | 

• « ffi 

II 

i 
•re 
B 
Q. 
Q. 
3 
re 

3 
Q 
1 -

B 
o. 
S 

re 
© 
X 
^ !2 
t aB 
§ 8 

o 
JZ 
O) 
13 ••̂  
c 
8 
O 
_3 

re > tt 
gfe £ 
£ ¥ 0 

8 § 

2 a> c»co 

a s s 1 ^ 
E O O UJ 3 
« * * * CQ 

o) a>S 

§ 

s re 
c 
.2 

§ 

s ea
lin

i 
ea

lin
! 

S
ea

l 

o>(0 CO ts 
. £ »„ 1- 3 

g ^ ^ o 
CO -re -o T3 
^ re re re 
^ S S S 
= 3 3 3 

il '2'2? 
16 ~ 8 8 8 
g | Q Q Q 
£ ^. ^ ^ ^ 

A
tti

c 
A

ud
il 

Bl
ow

 
Bl

ow
 

B
lo

w
 

10 

eg 

oE 
UJ E 

II 
sP & 
^ ffl 
® Z 
re « 

c M c o ' ^ m < o r ^ o o o ) 



8 

"s 
s 
£ 3 

I 
re 
lE 

a. 

•g 
re M 

1 > 
"S 
u 

UI 

S" fM 
*H 
tn 

s 
o 
z 
41 iS 
u 

v> 

B 
*.» T3 

I - o 

re u 
j5 re 
re m 

£ S 
re B 

i a: 

2̂ 

c 
o 

'f 1 
= 
*& 
VI 

s w 
3 

re o 
o § 
re H 
t: i^ 
B Q: 
re ^ 
z ^ 
© .© 
E *~ 
o >» O J3 
£ -D 

§ 1 
i°-

o
fC

i 
Pr

og
i 

C C 

at
io

 
at

io
 

^ N 

§ iiJ 
ai£ 
B re 
> ^ © 

>; 
E> 
re 
.£ - ^ 

^ $ o ^ 

q i 

1 q 
d o 

© 
JZ 

I 
re. 

Q. 

QL 

c 
O 

I 
X) 
3 

' c c 
w re 

03 CQ 

B 
C C Q. 
re re _ 
B B ^ 
m CO 00 
S 2 ? S S 
XI J 3 ^ 

: i J © 
© © - ^ 

^ ^ ' & 

re © «} 
o © c 
c c © 
"o) 'O I .M 
c c ^ 
UJ LU O 

CO O) 

s 1 
O) o> 
c c 
© © 
© © 
c c 

'OJ 'OJ 
c c 

UJ UJ 

CM 

o 
<̂  
gcM II 
si 
^ ^ 

refl-

« I T CL 

l | g 
S © re 

c "E 
>»UJ E 
C D . E ; = 
C O h -
•S ^ £> 
^ ^ re 
en ^^ -^ 
£ o9 S 

go & 
c O 52 

f > 1 

13 
re 
c 

re 
•3) 
O 
© 

OQ 
O 

m 

00 

re 

ro 
Q. 

O O o o o 

8> 
> 
n 
a; 
E 
Of 

o 

3 
v> 
m 
re 

o 
c 

JZ u .re , a 
4 ^ C 

c re 
re "u 
15 *re 
LU OC 

O) re 
2 c 
a .2 

8 ^ 

at
he

riz
at

i 
w

ea
th

er
 

© CM 

5 li) 
© H 
E-n 

tn
co

 
1a

n
 

^ ^ 
-3 H 

3 

3 
re 

^ ° 

st
om

er
s.

 
e 

lim
ite

d
 

R -o 
^ o 
Pi. ^ 
o>-g 

^ "5 
o-.E 

re 

c 
© 

£ 
C 3 > ^ 

• i l 
re -S 

? 8 
S m 
§ "S. 
H £ 
8 8§ 
3 3 ^ 
UL U. ^ 
« « O 

i2 

»8 

re 

•| l 
l l 

5J 

i 
,© 

a. 
Q . 
3 
re 
© 
3 
Q 

2 

re 

o 

8 § 

re 8 o 
> Q. 

III 
© 
X 

"BB > re 
> © 

re _ 
.g>S) £ 

£¥o 
2 o) a>w 
5-if I 
a s s 1 ^ 
E o o lu 3 
« « * « CQ 

w «? 
tS 2 g 
O S * * 
<D O g 

o . 2 r e d » L i < « 
2 >« a 
5 ^ re i^ S K j _ O) 7 " 
re 1- k 
< re .£ 

.£ ^ 
^ re 

re © re 
O)G0 CO 

l l -
11^88 
3 3 ^ Q Q 
c c re ^ ^ 
.2 .2 =6 g S 
ts ^ ^ B B 
< < < CD CQ OQ 03 m 

c M c o T f i n t o r ^ o o o 



ill •s 
• H 
D 

« 
W 
re 

g 

a. 
13 
C 
re 
VI 
3 

ff > 

z 
2 
*? <M 
TH 
lA 

^ 

O 

re 
2 
ro 
> 
M-

o re 
V) 

3 
w ^ 

re 
t -

3 
re-
re 

o 

? 
6 f 
s 
8 
Q. 

tg 

c 

'•§ 

_g 
re 
^ 
O 

z 

11 
< a QUO: 

re 

— 

.§ 
' o 
~ 
8 
© 

• S 

" 1 

o . 
re 

3 
•o 

^ 
re T S 

g 

1 
I 
X 

c 

1 
c 
-S 

1 
55 
I I 

o 
••§ 

5 
» 
c 

5 
1 
. ^ 

z z Q: 

a 

c c c 
o o o 

re re re 
c c c 
o o o 

O O O 

© © re 

z z z 

re © © 
O:Q: Q: 

11 
II 

re 
re 

CL 

£ 
.*E 

re 
J Z 
u 
re 

t 
re 

£ c S 
2 
00 

a D a 
2 £ 

c 
o 
*^ 

i 
re 
© 

8§ 
© 2 
re re 

l a 
I I 5 Z 

X'g 

5 Q: 

c c 
o o 
•5-8 
E E 
^^ •*^ 
re re 
c c 
o o 
O O 

II 
z z 
i£i£ 
2 2 
% % 
vc Q: 

'o 
Xi 
re 
re 
O) 

B 

E £ 

^ re 

II 
z ^ 
^ ^ 
^ " 
Q:5 

8 

8 
(0 

§8 
«5 re 

s i 
•- 52 
© re 

5 o) 
o © 

si 
•3-S 
£ | 
O £ 

i| 
re ^ 
X X ^ ^ 
XX l l 
8 0 - 5 5 ^ 

1 

© 

© 

© 
£ 

© re re © © 
re re re re re 
© re re re re 

B 

ro o — re re re re 
A re ^ j i xi XI Xi 

^ ^ q) o ^ (D © 
Q : c i j : j Q i Q : a : Q : : j 3 

J1§ 
•c r^ TZ 
<i> « ® 

i Sf 
re ffi re 

8 ^ 8 = 1 
£ re £ J I I _ _ 

X ^ a o 

CO 

•s 
o 
re 
re 

in 

w 
3 

CD 

« 

01 
£ 

re 

u 
£ a. 
k . o 

3 00 

if 
^ X 

O B 

J | 
re re 
H c 
*-» ^ 
c a 
B c 

UJ O 

CO 8 

Si 

OI A 

£-S 
= c 
re o 
O O 

o u> 

CO CO 
UJ UJ 

<0 CD 

ss 

re 

o 

c 

£ 

III 
re re o 
c c • • 
o o re 

o o * 
li 

2 Z O 

g S i ' s 

c 
p 

U © 0) Oi 
^ c c c 
O UJ Ul u 

re • 
£ 0 ) 0 ) 
2 c c 
•^ re m 

III 
o ? S 
re re © 
"o "S o 
S £ £ u ui m 

- re 
o 

c >» ̂  ^ & Ss sS! 
;^ p b> g> p> 9 ^ 
^ re re re re re re 

re re re 
c c c 
Ui UI Ui 

I « 
§£ 
^ « 
re re 
"o E 

>DQ 
g O 

Ui u. u. 

1 
"1 
re 

o 
8 u. 

Ui Ui 

<i% 
^ g ? 

S? 
b 

O 
Sf 5 , u j 
o 

s 

i 
p 
3 
U. 

a> 
S 

1 
c 
3 
U-

ID 

3 
8 
f . 

^ 
u. 

S2 B 
'o 
CX) 
re 

a. (0 

s 
i 
F 
3 

92 
8 

u . 
re 
re 

re 

1 
U-
re 
re 

ci
en

cy
G

 
ci

en
cy

G
 

ci
en

cy
 G

 

f ^f 
f 

.s* 
J : 
o> 

.c 

.2> 
l i- X X X 

O T - C M C O ^ m < D r ^ CO O) o 
1 - -r- CM 

T - C M C 0 T J - 1 0 < 0 I ^ 0 0 0 > O ^ C M 
CMCMOiC>4CMOJCMCNJCMCOCOCO 

<0 1 ^ OD O) 
CO CO CO CO 



- „ l S a UI 
S "a ^ 
§ S S 
3 re lA 
re 3 o 
O 5 , 
« > O 
f V z 

Q. 
P 

re 

3 
O) 
c 

re 

•S I I I 
lU " J JD 

00 00 
CO CO 

i d : 
B 
re 

re re SS 

111 
CO o) c: 
Q. a o 
D D O 

CO c 
0> UJ 

DO 

c 

re 

© 
UJ 

Oi 

£ 

CM 

• re 

re 

re 

© 

i 
re 

I 

re 
O) 
c 

1 
CO 
>̂  

© 
c 
t u 
c 
3 

O 
CO 

C 

§ 
re 
o 
c 

£ © 
iP re 
fe5 

re 
O) 
c 
> 
re 

CO 

re 

i5 
§ s 

© 

to 
00, 

re 
o 

J) 

re 
E 
£ 

0. z z z 

CM 
C O 
v ^ 
o 
o 
rH 
re 
re 
a . 

CO 
0) 

c 

to 

01 

E 
01 

o 

re 
3 

8 S 

^ 
c 
^ t3 re H 
4-* 

c 

1 
& 

00 s; 
^ ' ^ 
T -
T " s « 
c c 

1" 
• ™ 
3 
re c • a 

TB 
• S 
3 
re c M B 

ra 0) 
S 

*o 

1 
X 
^ 
ffi 
§ 
s 
o 
OI 
£ re 
c 
re -o 
c 
o 

o o o 

o «> CO 

CO CO 
UJ UJ 
c 
o 

"•S 
3 

- b 
re 
c 

5 
I 
Z 
& & 

c c c 
o r e © 
:p *o 'o 
^ E IE 

— & S 
t5 © re 
3 c c 
O UJ UJ 

». CD (D (D • . 
!- £ o> a 

" ^ © ® 

8 8 t f 
J& £ J5 re 
O O S ^ 

c c c c 
© re re re 

£ S £ E 
UI Ui Ui Ul 
> >« >« 
re re re re 
c c c c 
UJ UI Ul UJ 

re 

o 
"O 

P o . t 

l l 
S S c 
» £ i 

Ui 8i s i 
S S t? a . ? = m da 

I I 
£ 8 ^ 
ui !K 3 

^ § R 
Ui u . IE 

tt> Ui 

5 ^ 

§S 

is 
SS re 

li 
IL U. 

O 

re 
a re 

?o 

si 
I? 

re re 

u . u . 
re w 
re (D 
O O 

D) 
Q. 
re 
> 
re 
c 
re 

ss 
c c 
re re S-S-E E 

9 <P « ® 4-= E E 
.s>.s>o O 
X X X X 

CM CO rl- IT) CD h - OQ G5 T - CM CO 
CM CM CNI 

T t i n C O t ^ O D < 3 ) O T - 0 4 
CMCMCMCMCMCMCOCOCO 

© re re 
x: sz sz 
H H- H 
£ £ £ 
J2 J3 ^ 
re re re 
£ E £ 
£ £ £ 
S S _ 

CD t"- 03 O) 
CO CO CO CO 



tio £ X 
£ « M 
o 5 £ 

j = c^ re 

^ ° | 
*- re O = § "S re rs re 

^ 5 I 
UJ ^ < 

Z 
^ ^ ^ z 

:J 1̂  < 
z z z 

g 

8 y 
S z 

i 1 ^ 
!8 
(9 • i o 

I 

£ tJ 
o re 

E ^ 
^ I § 

»y S re 

t ^ "g 
LU 2: UJ 

tlQ £ 

£ t i 

^ o S 
l i ^ re 

C = 01 
£ M £ 
u re > 

UJ ^ CO 

o 
CM 

O 
CM 

O O O 
CM CM CM 

O 
CM 

CM O O O 

CM 
CO 

re 
re 

S O 
CM 

o o o 
o o o 
CM CM CM 

O 
CM 

o 
CM 

O O O 
o o o 
CM CM CM 

M 
> 

13 
01 
E 
re 
re 

a 

Ul 
3 

'k 
j j j 
tt> 

o> 
o 

3 

o 
2 
^ o UJ 
3 O. 

3 3 

£^ ^ 
£ E 
O 3 GQ U. 
re re 
re re 
O O 

-e
ffi

ci
en

cy
 

-e
ffi

ci
en

cy
 

33 U. U- 11. X X 

o. 

s 
I 
re 

ill 
" - © re 
re 5 O n c c O re re 

& i § 
c o o 
o r e © 
JE Q- 0-
© 0) re 

4 ^ s 
S» O o 
X X X 

© 

O 

o 
UJ 
o o 
CM 

-i ^ o 
lO s. 

re ^ 

!° 
U. X 

I 

re 
CD 
c 

• > 

re 
CO 
o 
c 

1 
© 
X B 
re 
$ !& 

re 
3 

o 

o 
X 
re H 

c 
re 
± i 

-? 
^ 

u. O 
J ro "c 

T - C M c O ' B i - i O c D r ^ o o c n o T - c M 
CMCMCMCMCMCMCMCMCMCOCOCO 

CO 
CO S"' CO 

CD r ; 00 O ) 
CO CO CO CO 



go 
£ 
o 
c 

JZ 

a, o X 

U QO 
re c 

Vi 
re 

re 
c re 

< ^ ^ CT re ^ 

3 
V) 
re « 
re 

o 
CD 
O 
a 
X 
CO 

X 
CO 

H
D

D
60

 
H

D
D

60
 

H
D

D
60

 

CO CO CO 

s 
Q 
Q 
X 
CO 

§ 
Q 
Q 
X 
CO 

H
D

D
60

 
H

D
D

60
 

H
D

D
60

 

CO CO CO 

Tj- Tf Tf ^ ^ ^ 

^ re 
bo £ 
£ 
o 
c 

JZ 
u 
re 

c 
re 

u 
in a. 
o 

£f 
re 
re 

on 
c 
o 

3 
ro 
c 
re 

Si 

ffi 

o 
IH Hi 

1 i 5^5 
"o 
o ^ 

- s ^ 
S a i^ 

S 1 9 
3 VI i n 

< 
Z 

< < < 
Z Z Z 

» £ 
4) > O 
^ -o z 
K re a, 

IS 

s 

re . 2 
3 re 
re : = 
re re 

2 E 
g £ •-o 2 

re 

^ re 
g £ 
u u 
^ 2 
UJ Q. 

O 

o 

X 

£ 
s 
re 
CO 

O 
a 
X 

re 
re 

W
/H

D
D

 
w

/H
D

D
 

w
/H

D
D

 

sc
al

e 
sc

al
e

 
sc

al
e

 

III o 

z 
w

/H
D

D
 

w
/H

D
D

 
w

/H
D

D
 

sc
al

e
 

sc
al

e
 

sc
al

e
 

^H 

CN 
m 
O 
CM 

re 
t)0 
re 
CL 

3 
tn 
n 
re 

S 
Ul 
bo c 
'5 
CD 
(O 
« E 
w 

o 

,^ 00 
re V j ^ 

^ 

U 3 
.© re 
f - c 
C OI 
re c 

UJ O 

re 

si 
3 » 
re c 
£ re 

il 

O lO 
h- OO 
CO CO 
UJ UJ 
tz c 
o o 

re re 
c c 

II 
Z Z 
& & 

c c c 
O £ £ 

-̂  E € 

• *: 

B o 

re 

o 
T3 
C 

8S ^ 

© t> © 
3 C C 
Q UJ UJ 

Js £ O) C3> 

2L !2 c c 
o 5 © 1 
€ £ S re 
£ £ ! ' % 
o o S : » 
* r f i *« ^ ^ . 1 
c c 
re re 
o o 

Ui Ui 

S S 
re re 
c c 
Ui Ui 

c c 
re re 

Ul UJ 

re re 
c c 

Ul Ul 

o 
o 

il 
II il 
« re 

Ul j3 

I? 
Ul u. 

Ul 
3 

t 
£ 2 - , CO 
re © 
c u 

o E 
£ 3 
U. IL 

09 UJ 

is? 

is 
u. u. 

(0 10 
Q. CD (0 CQ 

3 C C C 
- re re re 

*0 "S "S 11 
O) m Q> 
X X X 

re re 
o u 
c c 
re re 

O O 

fit 
re re 
a Q. 
re re 
E E 
o o 
X z 

re 
re 

O 
O 
UJ 

s 
o 
CM 

% ^ 
o 
• r e 
© 
c 

£ * II 
li 
U. X 

g l 
-3 z 

5 
re 

re 
o> 
c 

CO 
O) 

c 

© 
X 

I 
f l 
3 re 
O r i s 

© 
C 

B 
S I 

III 
ill 
V re re 

O T ^ C M C O ^ i n c o r ^ o o o o r - c M c o M - i n c D t ^ o o c n o - t - c M 
CMCMCMCMCMCMCMCMCMCOCOCO 

CO 
CO CO CO 

CO K OO en 
CO CO CO CO 



t o g 
re 

_c 
"re 
vt 
re 

CQ 

m 
JZ 

u 

I 
re 
ro 

CD 

re 
E s 
£ 

re 

re 
E 

.1 
£ 
ifc O O CO 
UJ CM CM T- 8 S S IS !2 2 2 o o o o o o o o o o o 

CMCMCMCMCMCMCMCMCMCMCMCM 

O O 
CM •<-

CM O O O O 

re 
•5 o 
re ^ 
ec c 

o 
§ 
CM 

Q 
CO 
Q 
CM 

O o o 
CO CO CO 

o o o CM CM CM 

o 

8 
CM 

II 

-« s = 
OI a Ul 
S •« 9 

l is 
ll! 
11 

S 

I 
c 
£ 
i t 

CO © 

& 
UJ UJ UJ 

§ 
- . —. QQ 

Ul UJ 

c c 
B B 
CO (0 

UJ D ® UJ 

ijis 
O O lo © 
00 Z N. C 

CM 
CO 

3 
© 
00 
re 
Q. 

I 

I 

re t ^ 

£ 
U 
U 3 

^ g 
£ £ 

i! 
£ re 
OI i 
£ ^ 

il 

O Ui 
f^ 00 

i § 

II 
z z 

u S g 

°^ s i 

£ £ 3 «B 

I 
o 

M ^ Ul 
3 !^ISs 

UJ re 
=> o 

2 

& & ? ? ? ? S-E 

III II UJ £ 
O T - CM CO • ^ l o CO r^ 

c c 
£ £ 
o o 

Ul Ul 
> . >% 

00 O) o 
• r - T - CM 

P> 1 . 

re o 
Ul iZ 

t 

I! 
£ ^ 

S Ul 

O U-

E E 

li 
2 * 

I 
II 

u. u. 
IIS 

t i l 

l l III 
T - C M C O - ^ l O C O r ^ O O c R O t - C M 
CMOICMCMCMMCMCMCMCOCOCO n ^ ^ ^ 



t 3 
C 
re if 
o ^ U W) 
•C 00 
4-* c 

£ 1 ̂  « ^ 
ui do Z Z Z 

^ $ ^ ^ ^ ^ 5 
z z z z z z z zzzzzzzzzzzz z zz zzzzz 

u 
re B = I 
© re 

£ r 
u o 'Z.'Z.'Z. •Z. 'Z 'Z. 'Z . 'Z 'Z. 'Z . z z z z z z z 

fit 
£ 
'45 
3 
VI 
re 
^ 
re 
lE 

Q 
U 

1 
0 . 
•o 
c 
ffi 
w 
3 

re 
ll> 
re 

g. 
s 

u 
z 
- J .:. 
^ 
a 
in 
s 
o 
S 
.^ 

2 i^ 

a: 
re 
re 
% 

3 
C 

5 

CtO 

£ 
(0 00 03 CO 
l/ l 1 ^ CO N-

I 
00 

• > 
re 

CO Z Z Z 

CO 00 
lO f - O CO O O CD 
• ^ - ^ CM ^ CO CM CM 

_ CM lO 
op 00 O O *«- _ 
0> OO CO T- T- O) 

o o 
o in 
CM CM 

z z z z z z 
< < < < < < 
z z " z z z z O O o z z 

CO CO 
•r- lO O) O) »o 
CO CO CO CO '<4' 

CM 

m 
o 

re 
CtO 
re 
Q. 

CO Z o Z 
0> 0> CM 
T - T - CM 

© 

bO 

I/) 
• o 
Of 

E 
re 
OJ 

o 

II 
l § 
S i 
£ £ 
(J 3 
,© re 

c o> 
£ £ 

l i s 
ISO 
B w 
JE « 
0> m 
£ • 8 
= c 
re o 
O O 

CO <o 

O T - CM CO 

CO CO 
UJ UJ 
c c 

o o 

re re Q 

o o _g 

111 
z z u 

c c c re 
o © © T3 

3^15 Ul 

O 0) (D © 
^ c tz ^ 
Q UJ UJ U l 

^ lO CO 

o r e © 
o o 'S 
£ £ £ 
Ui Ul Ui 

re re re 
c c c 
Ul Ul Ul 

CO en o 
T - T - CM 

T - C M C O ^ I O C O r ^ O O O O T - C M 
CMCMCMCMCMCMCMCMCMCOCOCO 

CD rw 00 o> 
CO CO CO CO 



c 
3 

^ •co­
re ^ 

VI o u 

O c^ <^ O" 

in in 
00 od 

o S S 
W-W-<«• C^ C^ C" c -

co 

o 
to 

Q U3 Q o o o w c- w «> w 

re 
Q . 

re ' ^ 
E ^ 

£ u 

o 
o 
CO 

o 

8 
o o 

l O 0> CO 

o 

CO* 
€ » 

o 

g 
i 0 

sss 
w « » » 

o 
O y 

3 
in 
re 

1 

2 
• o 

re w 

^ d 
•o z 

S 3! 

is 

re 
TO 
'x ,—. 
'JC W> C OJ 
" c o r e 
C O +3 > • 
O w y > 

-P £ - 2 c 
55 E ^ £ 

U U J CC O 

00 
c 

*> 
re 

w> 
"D 
C 
re 
E 
re 
o 
V) 

re 

>• 
re 

E 
re • ^ 

^ CM CM 

d 

in 
CM 

d 

CO r^ T -
CD m o> 
d d d 

C D 
o 
CM 

T- T- in 
CM CM CM 
0 0 0 *t: 

O 

re 

a. 

_ i n T-
i ^ ^ o o i O K ^ - ^ ^ ^ o o c M l n T - ^ _ - . _ - l n o o co , . in q o o o CM CM S CM CO CM T-S 5 5 in S o 

Z r - o o d d d d d Z d d d d Z Z Z d d d 

< ? 5§ 
Z d Z d Z 2 Z 

3 
VI 
Q 
re 

s 
c 

01 
E 
re 
V 

O 

a; 
3 00 

re r^ 

u 3 

.© re 
H C 
4-* • • c o» 
£ £ 

CO S 

Is 
3 « 
re £ 
£ re 
O) n 
£ " D 
:s: c 
re o 
O O 

(0 (0 
UJ UJ 
c c 
o o 
'•Q t3 

re re 

g§ 
O O 

re 

III 
z z o 

c £ £ ̂  O re re 75 

^ £ € ^ 

— g g) p 
t5 re re re 
3 e c c 

O Ui Ul lU 

SI2 
5S 

o • * ; 
jc ra o) 

' £ ^ 33 

" ^ © « 

ill 
o r e © 
*5 "5 "o 

Ul Ul £ 
>« > >% 

s s s 
© re © 
c c c 
Ui UJ Ul O * - CM CO Tf i n CD h* 00 c» o 

• ^ • < - - ^ • < - T - t - CM 
T - C M C 0 ^ i n C 0 l ^ 0 0 < » O - ^ C M 
CMCMCMCMCMCMCMCMCMCOCOCO 

CO 
CO S"^ CO 

CD 1 ^ 00 O) 
CO CO CO CO 



"in 
4) 

:4 
4 ^ 
3 

!8 
V5 
re 
^ h-

l 
s Q. 

1 
re VI 

re 
3 
i? 
> 
•o 
g 

^ 
? 
U i 

*? CM 
rM 

^ 
o 
z S 

re re c 
c ?£ 
© © o 

• ^ • S ^ 

<0 CO 

9 9 c 
^ ^^ •*-* re 

= R R "5 
a O O c 

' g oa oa 3 
»4_ re re O 
, w re u 

£ 

£oEJ 
£ « 
w O © u 

Q. ^ 

iS re 
re § 
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