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In the Matter of the Application of ) 
American Transmission Systems ) 
Incorporated for a Certificate Relative to ) Case No. 12-1726-EL-BLN 
the Bruce Mansficld-Glenwillow 345 kV ) 
Transmission Line Project ) 

) 
) 

JOINT COMMENTS OF THE ENVIRONMENTAL LAW & POLICY CENTER, 
THE OHIO ENVIRONMENTAL COUNCIL, AND THE SIERRA CLUB 

INTRODUCTION 

In a December 10, 2012 Entry, the Administrative Law Judge requested comments on the 

Bruce Mansfield-Glenwillow 345 kV Transmission Line ("Mansfield Line") proposed by 

American Transmission Systems, Inc. ("ATSI")- The Environmental Law & Policy Center 

("ELPC"), the Ohio Environmental Council ("DEC"), and the Sierra Club, collectively 

"Environmental Advocates," have all filed motions to intervene that are pending in front of the 

Ohio Power Siting Board ("Board"). The Environmental Advocates' overarching concern is that 

the application submitted by ATSI does not contain sufficient information or detail to evaluate 

the proposed Mansfield Line. The Board should require ATSI to supplement its application with 

the information described below, and the Board should take the time necessary to thoroughly 

review the Mansfield Line, which is approximately 114.5 miles long and estimated to cost over 

$130 million. A thorough review will likely require the Board to suspend ATSI's application for 

90 days, as allowed under statutes and Board rules. 

The following comments explain the Environmental Advocates' concerns with the 

Mansfield Line and ATSFs application; 
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1. The Letter of Notification process is inadequate for review of major transmission projects 
like the Mansfield Line. 

2. ATSI's filing is deficient because it fails to explain the need for the proposed Mansfield 
Line and fails to present sufficient details necessary to make that determination. 

3. The North American Electric Reliability Corporation ("NERC") standards are changing, 
and ATSI does not explain which standards were used or how those changing standards 
would affect the proposed line. 

4. ATSI does not provide sufficient detail related to its load flow study. 

5. The use of operating procedures is not accurately or completely portrayed in ATSFs 
filing. 

6. In making a determination on the Mansfield Line, the Board should consider that the 
transmission system reinforcement needs are in a slate of flux. 

BACKGROUND 

ATSI filed a pre-application notification letter for the Mansfield Line on June 1, 2012, 

originally intending for the line to go through the normal Certificate Application process as 

described in Ohio Administrative Code ("OAC") § 4906-15. Shortly after this pre-application, 

however, the Ohio legislature passed SB 315, which requires the Board to adopt rules providing 

for "accelerated review of an application for a construction certificate for . . . [a]n electric 

transmission line that i s . . . [njecessaiy to maintain reliable electric service as a result of the 

retirement or shutdown of an electric generating facility within the slate." Ohio Revised Code 

(''ORC") § 4906.03(E). The Board has initiated rulemaking proceedings to address this 

accelerated review, but in the meantime has allowed qualifying lines to go through the expedited 

Letter of Notification ("LON") process. In the Matter of the Ohio Power Siting Board's Review 

of Chapters 4906-1, 4906-5, 4906-7, 4906-9, 4906-11 4906-13, 4906-15, and 4906-17 of the 

Ohio Administrative Code, Case No. 12-1981-GE-BRO, Finding and Order (Sept. 4,2012), The 
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LON process was previously reserved for simple lines such as those that are less than 125 kV 

and less than two miles in length. 

ATSI was granted permission to transfer to the expedited LON process and filed its 

application November 9, 2012. According to the application, the new, single circuit 345 kV 

transmission line would extend approximately 114.5 miles between the Bruce Mansfield 

Substation in Beaver County, Pennsylvania, to the proposed new Glenwillow Switching Station 

in Glenwillow, Ohio. The new transmis.sion facilities would cost in excess of $130 million. See 

ATSI Application, page 37, Estimated Costs. 

COMMENTS 

1. The Letter of Notification process is inadequate for review of major transmission 
projects like the Mansfield Line. 

As explained below, the need determination for a major line, including load flow 

analysis, is a complicated and ume-consuming process. This is just one reason why the LON 

process is largely inadequate when applied to major transmission projects such as the $130 

million, 114-mile 345 kV Mansfield Line. The LON process, which previously applied to only 

minor transmission lines, usually lasts only 63 days, includes less in-depth filing requirements, 

and does not involve an automatic hearing. See OAC § 4906-5-02 (explaining LON form, 

content, and processing); OAC § 4906-11-01 (explaining LON application requirements). 

Typically, a LON docket will only include a short filing from the applicant and a two-to-three 

page report by Board Staff, 

This process is grossly inadequate to address the evaluation of major lines like the 

Mansfield Line. However, the Board has certain options to expand the review of these lines, 

even under the LON process, and it should consider those options in this case and others. First, 

As an example, see Yellow Creek 138 kV Extension, Case No. 11-4805-EL-BLN. 
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SB 315 allows for a total of 180 days to make a determination on a line qualifying for the 

expedited review process.^ While far from ideal, 180 days would allow the Board to adopt an 

appropriate procedural schedule and adequately evaluate many transmission projects. Second, 

pursuant to the Board rules addressing LONs, the Boaid may *'ld]ockct its decision," as it did in 

this case, and "may direct the applicant to furnish .. , additional information." OAC § 4906-5-

02(3)(a). Finally, the Board has the authority to "set the matter for hearing." OAC § 4906-5-

02(3)(a). In this case and others, the Board should take advantage of these procedural safeguards 

to ensure thai major transmission lines are adequately reviewed. 

2. ATSI^s filing is deficient because it fails to explain the need for the proposed 
Mansfield Line and fails to present sufficient details necessary to make that 
determination. 

OAC §4906-11-01 (B)(2) requires an applicant, even under the expedited LON process, 

to provide "a statement explaining the need for the proposed" transmission line. In the case of an 

electric transmission line, ORC § 4906.10 explains that the Board "shall not grant a certificate 

for [its] construction . . . unless it finds and determines" a number of findings, including "[t]he 

basis of the need for the facility." The Board also must make a detennination that "the facility 

will serve the public interest, convenience, and necessity." ORC § 4906.10, Especially given 

the high price tag associated with this proposed line> a thoixiugh review of all the information is 

necessary to make these public interest and need determinations. 

As explained more fully in the comments below, ATSI presents only generalizations 

about the need for the Mansfield Line, with no opportunity for interested parties to obtain access 

to specific details about this need. Without additional information, Lhe Board cannot estabhsh 

The statute states that the Board must make a determination or suspend the application within 
ninety days. The suspension may last for an additional ninety days before a final determination 
must'bemade, ORC §4906.03. 
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that this project is needed and in the public interest, and interested paities cannot meaningfully 

participate in the evaluation process. For example, in order to evaluate the need for the 

Mansfield Line, more details are needed regarding the load and resource assumptions 

incorporated into this need, about the contingencies that drive this need, about the costs and 

specific reliability performance of alternatives, and other related information. More is 

reasonably required to justify the need for new transmission facilities costing in excess of $130 

million. 

At a minimum, the Board should require ATSI to provide the following information, 

which is essential to making a legitimate determination as to whether the Mansfield Line meets 

the need and public interest requirements set by law: 

a. Information related to the load flow analysis for the proposed Mansfield Line, 
including: 

a. Peak load assumptions used 

b. Facilities assumed to be in-service 

c. Generating unit dispatch assumed 

d. Thermal violations and the contingencies that produce thetn 

e. Voltage violations and the contingencies that produce them 

f. Scenarios thai will not solve and the contingencies that produce them 

g. Load flow model data reflecting the above 

b. An explanation of how changing NERC standards may affect the evaluation of the 
Mansfield Line 

c. A more thorough explanation of the available "'operating procedures" and their ability 
to address system loads and contingencies 

3. The North American Electric Reliability Corporation ("NERC") standards are 
changing, and ATSI does not explain which standards were used or how those 
changing standards would affect the proposed line. 
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As explained below, NERC sets mandatory transmission planning standards that apply to 

the determination of whether a proposed transmission line is needed. The Federal Energy 

Regulatory Commission ("FERC") is currently considering changes to these standards. It is 

unclear from ATSI's application which standards were used and whether the change in standards 

affects the evaluation of alternatives or any other aspect of the analysis. The Board should 

consider these changing standards and require ATSI (o clarify these issues and supplement its 

application with an explanation of how these new standards affect the Mansfield Line. 

NERC sets planning standards that are mandatory for bulk electric system ("BES") 

facilities. These facilities include transmission lines, substation transformers, electric 

substations, and other facilities operating at a voltage of 100 kV or higher. NERC requires that 

the electric transmission system, along with the projected peak loads and expected resources, be 

studied under normal conditions (with no forced outages of transmission lines, substation 

transformers, substation busses, generating units, or other electric system components), and 

under contingency conditions (where one or more transmission lines, substation transformers, 

substation busses, generating units, or other electric system components experience a forced 

outage). 

NERC's mandatory transmission planning requirements are largely included in NERC 

Standards TPL-001 -0.1, TPL-002-Ob, and TPL-003-Oa, which address planning requirements at 

projected peak loads five or more years into the future for (1) normal system conditions (with no 

system contingencies), (2) system conditions with all possible single contingencies, studied one 

at a time, and (3) system conditions with specified multiple contingencies. 

Typically, under normal system conditions (no contingencies), all load-sensitive system 

elements, most typically transmission lines and substation transformers, will be loaded up to not 
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higher than their normal maximum capabilities,'* and all substation busses will be within normal 

voltage limits. Under single contingency conditions, electric service will generally be 

maintained up to most firm loads, all load-sensitive system elements will be loaded up to not 

higher than their emergency maximum capabilities, and all substation busses will be within 

emergency voltage limits. Under multiple contingency conditions, firm loads may be dropped 

under certain conditions, but the electric system must not have a cascading outage, and those 

system elements remaining in service must be operating within emergency thermal and voltage 

limits. If reasonable planning assumptions are used in the modeling, as explained below, when 

system components are found to be loaded above the applicable capabilities, or are found to be at 

a voltage level outside the required range, this is typically referred to as a planning violation, 

which must be addressed before ihcy actually occur. 

FERC is currently considering a new NERC transmission system reliability standard, 

Standard TPL-OOl-2, which, when approved, will consolidate and replace the above referenced 

standards. It is unclear how these new standards may affect the alternatives analysis, planning 

violations, or any other aspect of the proposed Mansfield Line application. The Board should 

consider these issues and require ATSI to explain the effect these new standards will have on the 

proposed line. 

4. ATSI does not provide sufficient detail related to its load flow study* 

Load flow studies are used to study compliance with the NERC transmission planning 

standards and are run using commercially available computer models. These load flow models 

incorporate nmnerous assumptions about the future, including what the level of forecast peak 

loads will be, which projected transmission facilities will he in service, what generating units are 

^ Typically referred to as thermal loading, since these operating capabilities are limited by the 
heat that a system component experiences as its loading increases. 
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expected to be in service, which generating units are actually operating, and at what level of 

output. By changing these assumptions, the reliability need for future system reinforcements, 

such as the proposed Mansfield Line, can be enhanced or diminished. Therefore, the information 

suiTOunding the load flow studies is extremely important to the Board's determination of the 

need for the proposed project, as required by statute, and ATSI provides little of this information 

in its filing. 

The load flow model takes data that describes the electric system and calculates the 

amount of power flowing through each transmission line and through each substation 

transformer, as well as the voltage level of every substation bus. For a contingency study, the 

load flow model takes the component suffering the forced outage out of service and recalculates 

the loading of all remaining system components and the voltage of all substation busses. 

Depending on the system configuration, including loads and resources, that the model is trying to 

calculate load flows and voltages for, the model's calculations may refuse to converge, in which 

case it is said that the model did not solve, Such scenarios can indicate a potential for future 

system-wide voltage collapse and/or an electric system blackout. 

The load flow model uses data representing an electric system of substation busses, the 

load served off of each such bus, the generating units connected to each such bus and the level of 

generation from each such unit, the connections between each substation bus (transmission lines) 

and the impedance of each such connection, and the presence of all transformers on any of the 

connectors between busses. The transmission system in the entire eastern part of the U.S. is 

electrically integrated and needs to be reflected in the modeling data used to model the 

transmission system in Ohio. Because of ihis, a large amount of data is needed to perform load 

flow studies. 
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In addition to the fact that ATSI failed to provide much of this important information, the 

Board should consider that additional time may be necessary to evaluate the information. Some 

of the data needed to run a load flow study is classified by FERC as critical energy infrastructure 

information C'CEIl"). Therefore, access to this data is restricted and requires execution of a non

disclosure agreement. Because of this, gaining access to load flow model data and then actually 

using it to examine transmission planning requirements can be time-consuming. 

The modeling of all single contingencies is a detailed process, but is achievable with 

modern models. However, the modeling of all required double contingencies can require the 

modeling of many thousands of scenarios, many with system adjustments required between the 

first two contingencies. Without much more detailed information from ATSI, the Board is faced 

with trying to access hiad flow data and run hundreds of hours of transmission system modeling 

to study the reasonableness of ATSI's assertions within a wholly inadequate time frame. There 

is really no way for ATSI to prove a need for the proposed Mansfield Line, or for the Board or 

intervenors to determine whether the facilities are needed, unless these analyses are done. The 

Board should require ATSI to provide the necessary information and allow adequate time for the 

Board and intervenors to evaluate the data and meaningfully participate in the application 

evaluation process. 

5. The use of operating procedures is not accurately or completely portrayed in ATSI's 
filing. 

ATSI mentions operating procedures as a means of dealing with system loads and 

contingencies prior to the completion of the proposed Mansfield Line but limits this discussion to 

manual load shedding. While manual load shedding is certainly a possibility in response to 

contingencies on the transmission system, it is not the only operating procedure available to 

ATSI, and in fact it may be one of the most onerous. Other available operating procedures, such 
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as redispatch of the generating units that are operating or reconfiguring the transmission system, 

do not necessarily involve loss of service to customers. The Board and intervenore should be 

given the opportunity to determine if operating procedures can maintain system reliability 

instead of the proposed Mansfield Line. ATSI should provide a coinplete accounting of the 

available operating procedures that could reduce or eliminate the need for the Mansfield Line, 

their costs to implement, and their pros and cons regarding system operation and reliability. 

It is important to note that ATSI's admission that operating procedures are a means of 

dealing with system loads and contingencies prior to the completion of the Mansfield Line may 

indicate that the project is not needed. If operating procedures can eliminate any potential 

overloads, the need for the proposed line disappears. 

Also, it should be recognized that NERC transmission system reliability planning 

requirements do not provide for seivice to customers to be maintained under all possible 

contingency scenarios. There are multiple contingency scenarios in which load shedding is the 

proper system design response to the multiple contingencies, and would be so, regardless of 

whether the Mansfield Line has been completed or not. As a result, if some NERC-allowed load 

shedding could eliminate any potential future issues, then there may not be any NERC violations 

that need to be addressed by the Mansfield Line. These questions, as well as the issues 

surrounding possible operating procedures, need to be vetted by the Board prior to approval of 

the Mansfield Line. 

6. In making a determination on the Mansfield Line, the Board should consider that 
the transmission system reinforcement needs are in a state of flux. 

Despite PJM's studying of the transmission system reinforcement needed to permit 

FirstEnergy's coal unit retirements since April 2012, PJM is still making changes to the new 

transmission lines it says are needed. For example, PJM recently said that the Toronto-Harmon 
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345 kV transmission line, which was previously thought to be needed to facilitate the 

FirstEnergy coal unit retirements, is now no longer needed in 2017, As addressed in PJM's 

Transmission Expansion Advisory Committee meeting documents dated December 13, 2012,'' 

construction of a new 345 kV transmission line between the Toronto and Harmon substations is 

now not needed in 2017 based on current 2012 Regional Transmission Expansion Plan ("RTEP") 

assumptions. PJM intends to re-evaluate the need for this transmission in the near future using 

updated 2013 RTEP assumptions. 

This is typical of transmission system planning, which does not reflect the design of a 

single plan so much as it reflects an on-going iterative process with constantly changing 

assumptions. The fact that PJM recently rejected the need for another major transmission line 

suggests that the Board should conduct a thorough, deliberate, and exacting review of the 

proposed Mansfield Line to determine whether it is leally needed or whether a cheaper, less 

intrusive project should proceed instead. As explained above, in order to conduct this review, 

ATSI iBust provide more information and the Board should allow for adequate time to conduct 

the review. 

CONCLUSION 

The Board should require ATSI to supplement its application and further address the 

issues discussed in these comments. A thorough review will likely require the Board to utilize 

close to the full 180 days allowed under statutes and Board rules. The Environmental Advocates 

appreciate the opportunity to comment on the proposed Mansfield Line and look foi*ward to 

participating further in the Board's review process. 

" See PJM Transmission Expansion Advisory Committee Meeting Materials, Attachment A, page 
66 (December 13, 2012). 
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Respectfully submitted, 

/s/ Nicholas McDaniel 
Nicholas McDaniel 
Environmental Law & Policy Center 
1207 Grandview Avenue, Suite 201 
Columbus, OH 43212 
P: 614-488-3301 
F: 614-487-7510 
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CERTIFICATE OF SERVICE 

I hereby certify that a true copy of the foregoing Comments submitted on behalf of the 
Environmental Law & Policy Center, the Ohio Environmental Council, and the Sierra Club was 
served by electronic mail, upon the following Parties of Record, this 27'̂  day of December, 2012. 

/s/ Nicholas McDaniel 

Nicholas McDaniel 

Robert J Schmidt 
Porter Wright Morris & Arthur 
41 South High St. 
Columbus OH 43215 
Phone:(614)227-2028 
Fax; (614)227-2100 
rschmidKrî poi-tcrw righi.com 

Trent Dougherty, Counsel of Record 
Cathryn N. Loucas 
The Ohio Environmental Council 
1207 Grandview Avenue, Suite 201 
Columbus, Ohio 43212-3449 
(6 M) 487-7506 - Telephone 
(614) 487-7510-Fax 
11 Jo u gli ert y @ 1 heOPX^ .org 
CLoucas @ U'l eOEC. or'i 

Sandra Coffey 
Public UtiHties Commission of Ohio 
180 H. Broad St. 
Columbus OH 43215 
Phone:(614)728-2516 
Fax:(614)728-8373 
Sandj:aCoffey@puc.state.oh.iis 

Christopher J. Aliwein, Counsel of Record 
Williams, Allwein and Moser, LLC 
1373 Grandview Ave., Suite 212 
Columbus, Ohio 43212 
Telephone: (614)429-3092 
Fax: (6M) 670-8896 
callwein@wiiliamsandmoscr.com 
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ĉ  0 
s - CO 
0 0 

• D * -

re
m

ai
n 

d
P

JM
 

^ TO 
^̂ ^ ^̂  

H 1 



CN 

O 
CO 
CZ 
CD 
O 

CO 
CO 
Q_ 
CC 

Vf 
ei fc; "̂  

xr. 
S's^af'^ o e Ift 

ei h. • - s o e it o5 
ci»l ioe:o!?o«ot"o©eiepaeS' 

o e 

H en un S K) in • 

>ain 

1 

C 
? 

s» 

t 



CN 

.g 
CO 
c= 
CD 
O 

CO 
CO 
CL 
CC 

v t ^ •: • , ;y 





C O 

g 
CO 

CD 
o 

CO 
I 

CO 
CL 
cc 

o 

o 

5 
_o 

. 2 CM 

= •? 
UJ TO 
O) ^ 

.= 8 
° '̂  
n I 
.5* CL 

" * CO 

cc 
E 
o 

c/3 O 

E 

1 3 
CO 
C/) 

< 

CD 
CO 9 g 

= (0 2 

ci: o 

E 
o 

T3 
CD 
O 

o 
CO 

0 

CO 
CL 
0 1 

% 

0 
^-* 
CD 

-I—» 

CD 0 

o o 
s - CO 
CD <D 

c ^ 

• j 5 ^ 
E Q-

2 -D 

I - S 

LU 

O 

I I I 
(D 

CO 

0 
C 
0) 

E 
o 

"D 
0 

• Q -

CO 

CO 
CL 

cn °-
0 0 

O 

0 

E 
CO 

" ^ CO 
-55 < 

CL 

_o 
(/) 
CD 
0 
)— 
CD 

ID 
c 

• > < 

0 

E o 
CO 

—, ^ - » 

oi 
CO Q. 
— c 
S .o 

o -̂  
CO -^ 

t o Q 
0 0 

11 
*5r CO 
^ < 

0 . 
I 



CO 

o 
CO 

c 
CD 
O 

CO 
CO 
Q_ 
CC 

=^0 '^ 

: S 5 i = i g ( = 3 Q i : P O : = > ^ r > Q 3 0 ="9 ^CJ => 

^ sa. . Ji 

3 

I 
3 it 

a: 
i 

a 
* -
52 

o 5 
a (J 

IS 

= .̂i 
-= r-j 

1* » 

1̂ ^ 

= £ 

> n 

ti 
1 £ 

If 

- t3~: 

n 
3. 
n 

1 ^ 



CO 
44: 

CO 

CD 
O 

CO 
CO 
CL 
CC 



en 

CD 
&-» 

CO 



> . 
CO 
^ 

CD 

o 
c o 
CO 
CO 

"£ 
CO 

CO 

^ — f 

0 

CD 

E 
"D 
C 
CD 
CO 
0 
CO 

CD 
C 
CD 

• ^ ^ ^ 

CD 

" 0 

o 

CJ) 

c 
0 
"g 
CO 
C CO 

S'% 
> * CD 
^ c 
T3 ^ 
0 >^ 
Q. O 
O C 

> O 
0 jE 
Q 0 

CD 

CD ~ 

= 0 
0 . i = : 

CO 
CD 

>s O 

o 

CD 

CD ^ 

§ .̂  
"0 ^ 

"^ Q: 

.2 0 
CD CD 

^ E 

o g-
^ fo 
o ^ 
c *-

— CO 

. ^ w 
CO _>» 

- ^ CO 
CO c 

£1 

c 
CD 

CO 

c 

_CD 

E 
CO 

'co 
o 
o c 
c o 
o "-̂  

~ CO 
t3 0 

c 
o 
o 

o 

"D C 
0 CD 
CO ^_. 

CO 0 
"co _E 

I D "^ 

1.1 

^ CD 
0 "D 

if I 
o 

_CD 

0 
> 
O 

0 

CD 

E 

"D 

"0 

• D 
0 

CO o a. 
CO 

_ 0 

LZ 



_co 

> 

O 
g 
CO 
CO 

CO 

cz 
CO 

CO 
CL 
CC ^w- &,-*<• a- — -r- * ; \ i 

• '^-^:"--^ 

y J ^ — / i 
i 

^-. 
\ ; ^ : 

-̂  - f n^t 



i f i 

CD 

Q 

_CD 

CL O 
a: c 

o 
"co 
CO 
E 
CO 
c: 
CD 

l;KSI;?(l 



I 
&» 
CD 

_ > 

Q 

_C5 

CD 
> 
O 

CO 
CO 

en 
cz 
CD 

{]> 

> o 
a 
z 1 

o 
" K ^ 

5 
H 

n 
cc 

T 

> n 
^ 

1 

o 
-^ 
$ 

<H 

n 
cc 

cu 
> O 

^ 
i .^ 
Q 
n 

Z 

i H 

n 
cc 

01 

> O 
o 
z 
rN 

n 
cc 

_ro 

> 
O 
5 

f N 

a 
cc 

> • 

01 

> O 
n 

Z 

m 
a 
cc 

> 

• > 

O 
•̂ ^ :S 
fvi 

a. 
o: 

i . 1 : : 
5 I ; 

^ ( \ 

x"-"'^'^ 

— 

^ - < . ^ 

: N ; : 

; ; 

—1 

1 . i
 

_..
._ 

_ 

« ^ ! ^ 

M 1 ^ ^ ^ 
^ - ^ " ^ • 

t 

N
o 

—
 

ve
rla

y 

: 0 M 

\ ' ' < : • ; \ ' • \ 

: 1 

: 1 
M i a 

; ^ 

• : i M : 

• I 1 ; j ^ p 

: | ! ^ 

M i a 

^ 
CO in •* o 



CO 

CD 

E 
CO 

CL 
• o 
CO o 

g 
CO 
CO 

E 
CO 

CO 

"o 
Q 
I D 

E 
"E 
o 
z 
o 
CJ 

c 
o 

1 ct a 
K 

LU 
T3 

CQ 
OJ 

3 
01 
3 
O 
CL 
cc 
£ 
0 

> • 
JO 

OJ 

> 
O 0 
z 

1 

EJ 

a 
> 

1 

t H 

^ 
CC 

>• 
L. 
01 
> 
O 
> 

u 

t 1 

H 
^ 
CC 

>-

> 
O 

> 

u 

o 
2 I 
rH 

S 
QC 

> • 

JD 
OI 
> 
O 
o 
2 

1 

( N 

a! 
a: 

JQ 

o 
> 

1 

f N 

2 
CC 

> 
cc 
L. 
Hi 
> o 
0 
z f 
m 
to 
Q. CC 

> • 

JO 
OJ 

> 
o 
^ 

1 
f O 

^ 
cc 

<A 

00 
•u-i-

9 o 



CL 

O 

g 
"co 

CL> 

c 
a 
O 
I 

g 
CO 
CO 

E 
CO c 
CO 

2 
ra 
"o 
Q 

c 
"E 
o 
z 
o 
CJ 

c 
o 

"w 
c 
CD a 
X 

UJ 

-o 
c/i 
CO 
en 

d 
a. 
cc 
c 
0 

> 
i5 

L . 

Of 
> 
O 
o 
z 

1 

u Q 
•> 
5 

TH 
t/1 
CL 
CC 

>-
_ro 
V -

OJ 
> 
O 
-^ 
5 
1 

u 
o 
" i -

? 
T-l 
I/) 
Q. 
CC 

>. 
(0 
^ OJ 
> 
O 

• > 

? 
1 

u Q 
O 
z 
,rt 
t n 

IX 

> CD 
i -
OJ 
> 
O 
o 
Z 
( 

t o 
CL 
CC 

> 
re 
Qi 
> 
o 
":-. 
^ 

fS 
CO 
0 . 
cc 

> 
JO 
OJ 
> 
O 
o 
1 

m CO 
o. 
cc 

> • 

j g 
OJ 
> 
O 
"^ 
^ 
1 

lO 
a 
cc 

._.u 
o 

(U 
cc 

u 

u 

LU 

o 

o 
o 
o 

a 
o 
o w 

lO LO 
<o-

<A 



CO 
cz o 
CO 

CD 
CL 

CO E 
CL O 

' v -
CD 
d 
CD 
O 

CO 



CO 

o 
O 
CO 
O 

CO 

c 
CD 
E 
a> 
o 

" O 

CO 

CD 
CO 
CO 

CD 

O 
CO 

CO 
CL 
£ o 
O 
g 
CO 

c 
CD 
O 

CO 

(X o 

<o 
JO 

"o 

a 
IS 
c 
E o 

CM o 
C*J 

U gK Q 0 
0 u . 

c 
o 

^ 3 

(5 
rsl •CA 

1 

c 
o 

^^ 
15 
ro 
•CO-

1 

^ 

o 
o 00 
•to-

+ 

c 
o • Hill 

2 
^ 
r̂  
w 

0 
CO 
(T3 
0 
L -
O 
0 
Q 

O 

ro 

OJ 
to 
fT3 
0 
k -
U 
0 
Q 
^ 
^ 
^ 

0 
to 
ro 
cu 

c 

C3N 
^ 
CD 



CO 

o 
O 
• o 
CO 

o 

CD 

E 
CD ^ . 
O 
CZ 

I 
cz 

o 
CO 

" l — 
CO 
Q . E 
o 
O 
_g 
CO 
cz 
CD 

o 
CO 

(0 
i— m 
o 
Q 

CD 
C 

E 
o 
z 
r--
CM 
o OJ 

o o 
o" 
o 
s' 
m 
l A 

> ro 
1 -

(\> > O 

^ 
u 
tJ 
o 
z 
• H 
t.r\ 
a. 
cc 

> CD 
k_ 
flj 

> u 
• - - . 

s 
fM 
(/I 
a 
cc 

> • 

(C 
k-
o; 
> O 

-^ s 
m 
1/1 
Q. 
cc 

-s •> :^ 

5 
al 

Q : 

u 

lU 
ex: 

% 
^ 

o 

<A 

O 

T-T 

o 

o 

o 
8' 
Ln 

o 

<A 

' CD 
^ — CD 

£) CO 0 ^ 
c CL > r^ 
0) a: O cô  

& o l •• 
CD (D 1 

-So 

CO 
o 
o 
0 
c/) 
CD 

CD 



_g 

CD 

o 
o 

CD 
E 
2? 
o 
cz 
"O 

CO 
CD 
CO 
CO 
GO 

I 

o 
CO 
CO 
CL 
E o o 

CO 

CD 
o 
CO 

2 6 

0 

to-

+ 

0 
0 
LJO 

+ 

0 
i n 

•CO-

+ 

c 
g 

i 
0 
i n 
•CA 

0 
10 
CD 
0 
i _ 
U 

^C 

0^ 
00 
00 

cu 
CO 
(TJ 
CU 

CJ 

c 

00 

0 
CO 
ro 
cu 

ro 



CO 
CD 
O ) 

O 
o 

CD 

E 
b 

a 
o 
CO 

CO 
Q -

E o 
O 

CO 
d 
CD 
O 

CO 

(O 

J5 
"o 
Q 

g 
"£ 
o 

CM 
O 
CJ 

> 
JS 

OJ 

> 
O 

u 
Q 
O 
Z 

> • 
JD 

k . 
CU 
> 
O 

> • 

JO 

> 
O 

5 5 
iH <M r o 
un i / i </) 
a . a . CL 
cc cc cc 

' CD 
- • - ' T— - ^ 

Ji? CO 0 
o CL > 

^ Q: O 
o 2 ^ 
w 0 I 
0 .> f l 
n i - ^ ^ 
c i5 Q 
o 0 -^ 
O Ql $ 

o 
CO 
i O 
- i - ' 
CO 
o 
O 
0 
CO 
CD 

CQ 



CL 

_ l 
- ^ 
CO 
CD 

CL 
yz: 
o 

I 
cz 
o 
CO 

CO 
C l , 

o 
o 
a 
CO 

CD 
O 

CO 

(0 

JO 

"o 
Q 

g 
"E o 

CM 

o 

>. 
_ra 
^ 0) 
> O 

- v ^ 

? 
1 

u 
o 
^^ 5 
i H 
trt 
Q. 
CC 

> • 

_m 
t _ 

cu 
> O 

'--̂  5 
' u Q 

O 
Z 

i H 

cn Q. 
cc 

> JO 

OJ 
> O 

^ 5 
IN 
Ul 
CL 
CC 

>. JO 

(U 
> O 

• - . ^ 

5 
ro 
t o 
a 
cc 

• m 

1/V 

Ln 
Ln 
•CA 

o 
in 
•in 

o o 
Lfi 

o o o q 
in 
•tA 



- ^ 
CO 
CD 

CL 
c 
O 

I 
cz 
o 
CO 

" l ^ 
CO 
Q -
E 
o 
O 
g 
CO 

CD 
O 

CO 

to 
k_ 

JO 
"o 
Q 
"(5 

E o 

CM 
O 
CM o 

o 
o o 
in 

o 
o 
o 
en 

• > • 

n 

> 
o 5 
u 
Q 
$ 

PH 
1 ^ 
CL. 

•C 

>-
fO 
b . 

&• 
6 
- ^ > • > • 

> n m 
1 I . i_ 

a 5 a 
o *;>• " ^ 
z 5 5 
rH CM m 
lO f-n t/1 
a. Q. a. 
C£ QC QC 

• m 

o o 
LO 
00 

<o 
o 
00 
< A 

lO 

<o 
o 



CL 

'CD 

CO 
O 

_ l 

CO 
CD 

CL 

o 
CO 
CD 

> -

(TJ 
C 

o 

r^ CD 

CM Q 

O T - ^ r N T r t f i K n i c i T - ^ r o ' t f - t d f ^ c i i d t M 

o 
CO 
CO 
C2. 

E 
o 
O 
.g 
CO 

cz 
CD 
O 

CO 



CD 

03 

c 
E 
o 

r-- (TJ 

CM = 

csi Q 



CO 
CO 

CD 

< 

CO 

_o 

o 
O 

a. 

CD 

CD 

CD 

O 

CJ) 



CD 
• ^ — ' 

CO 

CO 
CO 
CD 

o 

"TO 

£ 
_CD 
CD 

^ g, 
o ^ 

•-;= o 
CD > 
^ sz 
-2 .O) 
& . ^ 

CD CD 

2 3 
_ "cD 
CD "O 

••£ E 
- I - ' CD 
O O 

• o 
0 
c 
"£ 
&-. 
0 

-I—» 

0 
Q 

CO 

E 
o 

U) 

CO p 
0 ^ 
CO c 
CD O 
o o 

"cD O 

o ^ 
CO CO 

m ^ 

O Q 

7D ^ 

0 CD 
CO - C 

CO 

o 

0 

CD 
0 

CD 

E 
0 ?5 

1 ; ; "'*-' 
CD c 

•i R 
CO 

^ Q) 

^ > 0 
CD E O) 
•O 0 i S 
i ^ 0 O 

_CC CD 

c^_o 
CO CD 

CO 

o 
t5 
CD 
0 

CD 

0 
CL 
O 
0 

CD ^ 
CO o 
S >̂  
O 0 
± i ^ 
" ^ CO 

0 c 
O) c 
CO c 
* ; i 0 

JZ CO 

,2̂  0 

0 
- I — ' 
_CD 

E 
CO 

o 
CO 

z 

"0 

o 
- I — ' 
0 
CO 
CD 
O 



CO 
CD 
CO 
CO 

O 
CO 

o 
"co 
i _ 
CD 
O . o 

Q_ 

£ o 
CO 

o 

- - - . J . 

CD V 

m • - 1 ^ . 

"V^.> 
\» •v. 

-s> 

. * r % - > ' 
"K. 

i > 

CD X 
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