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DEPARTMENT OF ENVIRONMENTAL PROTECTI 

Division of Air Quality 
P.O . Box 027 

Trenton, NJ 08625-0027 

Environmental Quality Board 

	

August 18, 2006 
P . O . Box 8477 
Harrisburg, PA 17105-8477 

RE: 

	

Comments on the Proposed Revisions to 25 PA Code Chapter 123 (Standards for 
Contaminants) Concerning Mercury Emissions 

Dear Pennsylvania Environmental Quality Board : 

The New Jersey Department of Environmental Protection (NJDEP) would like to take this 
opportunity to comment on the proposed revisions to 25 PA Code Chapter 123 (Standards for 
Contaminants) concerning mercury emissions from coal-fired Electric Generating Units (EGUs) . 

With our mutual air quality goals in mind, we would like to express our strong support for the 
proposed revision to 25 PA Code Chapter 123 . These proposals will help address some of the 
inadequacies found in EPA's Clean Air Mercury Rule (CAMR) concerning the control of 
mercury emissions from new and existing coal-fired EGUs. We especially support the following 
provisions : 

1 . 

	

There will be no inter-facility cap-and;-trade program as part of the mercury rules. 
Compliance with the mercury emission limitations will be on a unit-by-unit basis or by 
facility-wide emissions averaging. 

2 . 

	

The proposed rule will achieve a greater reduction in mercury emissions in a shorter 
amount of time than EPA's CAMR. By the start of Phase II (2015), the proposed rule is 
expected to reduce mercury emissions by 90 percent . The Congressional Research 
Service predicts that by 2030, EPA's CAMR will only reduce mercury emissions by 70 
percent. 

There are changes to the proposed Chapter 123 revision we recommend Pennsylvania consider . 

1 . 

	

We believe that Phase II of the proposed mercury standards for new and modified 
existing pulverized coal units in § 123-205(a)(1) and (c) can be more stringent. The 
proposed pulverized coal-units mercury emission limits are 0.012 lbs per GWh or 90 
percent reduction for existing units in Phase II . Add-on mercury controls currently 
available have been demonstrated to be more effective than 0.012 lbs per GWh . NJDEP 
recommends a 0.00600 lbs per GWh (3 milligrams per MW-hr) mercury emission limit 
for both new and existing pulverized coal units . 
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2. 

	

The Department is concerned about the proposed exemption to the mercury emission 
standards in § 123 .206 . This section specifies that existing EGU combusting 100 percent 
bituminous coal are in compliance with the mercury emission standard requirement 
without any additional compliance demonstration if the following controls are installed : 

Phase I - an electrostatic precipitator or baghouse for particulate control and a wet flue 
gas desulfurization for sulfur dioxide control, 

Phase II - an electrostatic precipitator or baghouse for particulate control, selective 
catalytic reduction for nitrogen oxides control, and wet flue gas desulfurization for sulfur 
dioxide control . 

We recommend that activated carbon injection and baghouse control should be required if 
necessary to achieve 90% mercury control . Activated carbon injection (ACI) for mercury control 
is commercially available today and has been proven on Municipal Solid Waste (MSW) 
incinerators and coal plants . 

Enclosed is latest mercury emission data from New Jersey MSW incinerators operating with 
ACI. Note that the best controlled MSW facilities with carbon adsorption and baghouse control 
achieve greater than 99 percent mercury control and mercury levels better than 0:5 ~tg/dscm, 
which is comparable to 3 mg/MWh for coal-fired power plants . Technology is clearly available 
for coal-fired plants to achieve 0.00600 lbs/GW-hr (3 mg/MWhr) or 90 percent control, which 
NJ adopted for all coal combustion on December 6, 2004. 

According to a paper by Sid Nelson Jr ., Ronald Landreth, Qunhui, and Jon Miller of Sorbent 
Technologies "Accumulated Power-Plant Mercury -Removal Experience with Brominated PAC 
Injection", We Energies' Valley Station plant burning low sulfur bituminous coal achieved 94 
percent mercury control, and Great River Energy's Stanton Station Unit 10 in North Dakota 
achieved 95 percent control . Also, the Babcock and Wicox full-scale mercury control test at 
Mount Storm Power Station Grant County West VA reported 95 percent mercury control with 
SCR, ESP, and wet FGD. Sunflower Electric cooperative Holcomb plant in Holcomb Kensas 
injected DARCO Hg -LH brominated ACI and achieved greater than 90 percent mercury 
control . Meramec plant in Arnold, Missouri with DARCO Hg -LH ACI achieved greater than 95 
percent mercury control . 

Enclosed is recent data on pilot testing of carbon injection at the PSEG Mercer generating plant 
with ESP control . They achieved over 80% mercury control on these initial tests without 
optimization . Also, enclosed is a portion of the permit approved on August 1, 2006, for adding 
permanent carbon injection to these units . We have also been advised that PSEG has issued a 
Request For Proposals for adding baghouse control on these units to achieve over 90% mercury 
control . 



Again, we appreciate the opportunity to comment on the proposed Mercury Rule and commend 
Pennsylvania on your leadership in this important area of air quality protection . If you have any 
questions regarding these comments, please contact me at (609) 984-1484 . 

Enclosures : 3 

c : 

	

Lisa P. Jackson, Commissioner 
Nancy Wittenberg, Assistant Commissioner 
Joyce Epps, Director, PADEP Bureau of Air Quality 
John Preczewski, Assistant Director 
Alan Dresser, Research Scientist 
Sunila Agrawal 
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Environmental Regulation 

	

Commissioner Division of Air Quality 
Air Quality Permitting Element 

P. O . Box 27 
Trenton, NJ 08625-0027 

Air Pollution Control Operating Permit 
Minor Modification and Preconstruction Approval 

Initial Operating Permit Approval Date: 

	

December 19, 2005 
Minor Modification Approval Date: 

	

August 1, 2006 
Operating Permit Expiration Date: 

	

December 18, 2010 

Permit Activity Number: BOP060002 

	

Program Interest Number: 61057 

This minor modification is approved and issued under the authority of Chapter,106, P.L . 1967 (N.J .S.A . 26:2C-9.2). 
The equipmentat the facility must be operated in accordance with the requirements of this permit. 

This approval, in response to your application, merges the provisions of the previously approved operating permit 
and the changes from this minor modification into a single comprehensive permit that replaces the one previously 
issued. This minor modification includes the requirements for addition of two activated carbon injection systems, 
CD22 and CD 23, to meet the new mercury emission limit that will become effective on May 17, 2007, and to add 
the 10% opacity limits for Unit and Unit 2 that were in the preconstruction permits for these boilers but were 
missing in the Operating permit . This minor modification also includes a correction to a typo in Reference # 13 of 
emission unit Ul501 OS Summary which refers to NOx instead of VOC. The NOx limit is covered in Ref # 11 . 
This mistake has been verified and the word NOx has beentreplAced by VOC in Reference # 13 . 

Equipment at the facility referenced by this minor modification is not covered by the permit shield, pursuant to the 
provisions of N.J.A.C . 7:27-22 .17 . Pursuant to N.J.A.C . 7:27-22.33(e), this minor modification consists of both a 
preconstruction approval and operating permit approval . This operating permit does not include compliance 
schedules as part of the approved compliance plan . 

The permittee shall submit to the . Department and to the EPA on forms provided by the Department, at the addresses 
given below, a periodic compliance certification, in accordance with N.J.A.C . 7:27-22.19 and the schedule for 
compliance certifications set forth in the compliance plan in this operating permit. The annual compliance 
certification reporting period will cover the calendar year ending December 31 . The annual' compliance 
certification is due to the Department and the EPA within 60 days after the end of each calendar year during 
which this permit was in effect. Forms provided by the Department can be found on the Department's website at : 
http://www.nj . t?ov/den/enforcement/compliancecertsair.htm. 

The annual compliance certification report may also be considered as your six month deviation report for the period 
from July 1 through December 31 which is due by January 30 of each year, as required by paragraph 13 in Section 
F, General Provisions and Authorities, of this permit, if the annual compliance certification is submitted by January 
30. 

New Jersey Department of Environmental Protection 

	

United States Environmental Protection Agency, Region II 
Air.& Environmental Quality Compliance & Enforcement 

	

Air Compliance Branch 
401 East State Street, P. O. Box 422 

	

290 Broadway 
Trenton, New Jersey 08625-0422 

	

New York, New York 10007-1866 

New Jersey Is An Equal Opportunity Employer 0 

	

Printed on Recycled Paper and Recyclable 

Revision 3 .31 
03/24/06 

Mailing Address Plant Location 
FRANCIS X SULLIVAN PSEG FOSSIL LLC MERCER GENERATING 
DIR ASSET OPERATIONS STATION 
PSE&G MERCER. GENERATING STATION Lamberton Rd 
2512 LAMBERTON RD Hamilton Twp 
Trenton, NJ 08611 Mercer County 



New Jersey Department of Environmental Protection 
Air and Environmental Quality Compliance & Enforcement 
Central Regional Enforcement Office 
300 Horizon Center, P.O. Box 407 
Rbbbinsville, New Jersey 08625-0407 

We are including a diskette with an electronic file . This file contains the information included in the paper version 
of the operating permit. Upon importing this information into your personal computer with RADIUS software, you 
will have up-to-date information in RADIUS format. RADIUS software, instructions, and help are available at the 
Department's website at www.stat6 .ni .us/dep/agpp. We also have an Operating Permit Help Line available from 
9 :00 AM to 4:00 PM daily, where you may speak to someone about any questions you may have . The Operating 
Permit Help Line number is 609-633-8248 . 

If, in your judgment, the Department is imposing any unreasonable condition of approval in this permit modification 
action, you may contest the Department's decision on the modification and. request an adjudicatory hearing pursuant 
to N.J.S.A. 52:14b-1 ei seq. and N.J.A.C . 7:27-22.32(a) . All requests for an adjudicatory hearing must be received 
in writing by the Department within 20 calendar days of the date you receive this letter. The request must contain 
the information requested in N.J.A.C . 7:27-1 .32 and the information on the enclosed Administrative Hearing 
Request Checklist and Tracking Form . 

If you have any questions regarding this permit approval, please call your permit writer, Aliya M. Khan, at (609) 
292-2169 . 

	

' 

Enclosure 

CC: 

	

S. Riva, USEPA Region II (diskette containing modified permit) . 
Chief CRO (w/o enclosure) 
Aliya M. Khan (w/o enclosure) 
K . Kalim (w/o enclosure) 

	

' 

Approved by: 

Revision 3 .31 
03/24/06 



Administrative Hearing Request Checklist and Tracking Form 

I . Document Being Appealed 

II . Contact Information 

Name of Person Requesting Hearing 

	

I Name of Attorney ( if applicable) 

Address: 

	

, . 

	

Address: 

Telephone : 

	

Telephone : 

III . Please include the following information as part of your request : 

Mail this form, completed, signed and dated with all of the information listed above, including attachment, . 
to : 

1 . 

	

New Jersey Department of Environmental Protection 
Office of Legal Affairs 
Attention : Adjudicatory Hearing Requests 
401 E'. State Street, P.O . Box 402 
Trenton, New Jersey 08625 

2 . 

	

Mr. John Preczewski 
Bureau of Operating, Permits 
New Jersey Department of Environmental Protection 
401 E. State Street, 2nd Floor, P .O . Box 027 
Trenton, New Jersey 08625 
Phone : (609) 292-0834 

Signature 

	

Date 

Revision 3.31 
03/24/06 

Program Interest Permit Activity Issuance 
Name of the Facility PI Number Number Date 

PSEG FOSSIL LLC MERCER GENERATING 61057 BOP060002 
STATION 

A. The date the permittee received the permit decision, 
B. A copy of the document being appealed, 
C . . The legal and factual questions you are appealing ; 
D . A statement as to whether or not you raised each legal and factual issues during the 

permit application process ; 
E . Suggested revised or alternative permit conditions ; 
F . An estimate of the time required for the hearing ; 
G . A request, if necessary, for a barrier-free hearing location for physically disabled persons ; . 
H . A clear indication of any willingness to negotiate a settlement with the Department prior to 

the Departments processing of your hearing request to the Office of Administrative Law ; 



Administrative Hearing Request Checklist and Tracking Form 

IV. If you are not the applicant but rather an interested person claiming to be aggrieved by the 
permit decision, please include the following information : 

1 . 

	

The date you or your agent received notice of the permit decision (include a copy of that 
permit decision with your hearing request); 

2 . 

	

Evidence that a copy of the request has been delivered to the applicant for the permit 
which is the subject of the permit decision ; 

	

- 
3. 

	

A detailed statement of which findings of fact and/or conclusion of law you are 
challenging ; 

4 . 

	

A description of your participation in any public hearings held in connection with the 
permit application and copies of any written comments you submitted ; 

5 . 

	

Whether.you claim a statutory or constitutional right to a hearing, and, if you claim such a 
right, a reference to the applicable statute or explanation of how your property interests 
are affected by the permit decision ; 

6 . 

	

If the appeal request concerns a CAFRA permit decision, evidence that a copy of the 
request has been delivered to the clerks of the county and the . municipality in which the 
project which is the subject of the permit decision is located ; 

7 . 

	

Suggested revised or alternative permit conditions ; 
8 .. 

	

An estimate of the time required for the hearing ; 
9 . 

	

A request, if necessary, for a barrier-free hearing locationfor physically disable persons; 
10 . 

	

A clear indication .of any willingness to negotiate a settlement with the Department prior to 
the Department's transmittal of the hearing request to the Office of Administrative Law; 

Mail this form, completed, signed and dated with all of the information listed above, including attachment, 
to : 

	

, 

1 . 

	

New Jersey Department of Environmental Protection 
Office of Legal Affairs 
Attention : Adjudicatory Hearing Requests 
401 East State Street, P.O . Box 402 
Trenton, New Jersey 08625-0402 

2 . 

	

Mr. John Preczewski 
Bureau . of Operating Permits 
New Jersey . Department of Environmental Protection 
401 E . State Street, 2nd Floor, P.O . Box 027 
Trenton, New Jersey 08625 
Phone: (609) 292-0834 

Signature 

	

Date 

Revision 3 .31 
03/24/06 
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Facility Name: PSEG FOSSIL LLC MERCER GENERATING STATION 
Program Interest Number: 61057 

Permit Activity Number: BOP060002 

Section A 

FACILITY PROFILE 

Revision 3.31 
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PSEG FOSSIL LLC MERCER GENERATING STATION (61057) 
BOP060002 

Street 

	

2512 LAMBERTON RD 
Address : HAMILTON, NJ . 08611 

Mailing PSEG POWER LLC 
Address : 2512 LAMBERTON RD 

HAMILTON; NJ 08611 

County: Mercer 
Location 
Description : 

New Jersey Department of Environmental Protection 
Facility Profile (General). 

Facility Name (AIMS): PSEG Mercer Generating Station 

	

Facility ID .(AIMS): 61057 

..- State Plane Coordinates : --- -------------

X-Coordinate: 

Y-Coordinate: 
Units: 

Primary SIC : 

	

4911 

Secondary SIC : 

NAICS: 

Date : 8/1/2006 



PSEG FOSSIL LLC MERCER GENERATING STATION (61057) 
BOP060002 

Contact Type: BOP - Operating Permits 

Other: ( ) - 

	

x 
Type: 
Email: John.Robertson@pseg.com 

New Jersey Department of Environmental Protection 
Facility Profile (General) 

Page 2 of 4 

Date : 8/1/2006 

Organization : PSEG Services Corporation 
Name: Jon D. Perry 

Org. Type: Corporation 

NJ EIN: 00585211015 
Title : Licensing Project Manager 

Phone: (973) 430-5275_ x Mailing PSEG Services Corporation 
Fax: (973) 624-9047 x Address : 80 Park Plaza, T-17 

Newark, NJ 07102 
Other: ( ) - x 

Type: 
Email: jon.perry@pseg.com 

Contact Type: General Contact 

Organization : PSEG Power LLC Org. Type: Corporation 
Name: Mark D. Schwartzkopf NJ EIN: 00585211019 
Title : Senior Environmental Engineer 

Phone: (609) 599-7004 x Mailing Mercer Generating Station 
Fax: (609) 393=3866 x Address : 2512 Lamberton Road 

Hamilton, NJ 08611 
Other: ( ) - x 

Type: 
Email: Mark.Schwartzkopf@pseg .com 

Contact Type: On-Site Manager 

Organization: PSEG Power LLC Org . Type : Corporation 
Name: John P . Robertson NJ EIN: 00585211019 
Title : Production Manager 

Phone: (609) 599-7001 x Mailing Mercer Generating Station 
Fax: (609) 393-3866 x Address : 2512 Lamberton Road 

Hamilton, NJ 08611 



PSEG FOSSIL LLC MERCER GENERATING STATION (61057) 
BOP060002 

Type: 
Email: Francis.Sullivan@pseg .com 

Page 3 of 4 

New Jersey Department 
Facility 

of Environmental Protection 
Profile (General) 

Contact Type: Operator 
Organization : Org. Type : 
Name: NJ EIN: 
Title: 
Phone:( ) - x Mailing 
Fax: ( ) - x Address: 

Other: ( ) - x 
Type: 
Email: 

Contact Type: Owner (Current Primary) 
Organization : PSEG Power LLC Org. Type : Corporation 
Name: . PSEG Fossil LLC NJ EIN: 00585211019 
Title : 
Phone: ( ) - x Mailing 
Fax: ( ) - x Address: 

Other: ( ) - . x 
Type: 
Email: 

Contact Type: Responsible Official 
Organization : PSEG Power LLC t Org. Type : Corporation . 
Name: Francis X. Sullivan NJ EIN: 00585211019 
Title: Director-Asset Operations 
Phone: (973) 430-8122 x Mailing Mercer Generating Station 
Fax: ( ) - x Address: 80 Park Plaza T-25P 

Newark, NJ 07102 
Other: ( ) - x 



PSEG FOSSIL LLC MERCER GENERATING STATION (61057) 
BOP060'002 . 

New Jersey Department of Environmental Protection 
Facility Profile (General) 

Contact Type: Responsible Party 
Organization : 

	

Org. Type: 
Name: 

	

NJ EIN: 
Title: 
Phone:( ) - x 

	

Mailing 
Fax: ( ) - x 

	

Address: 

Other: ( ) - 

	

x 
Type: 
Email: 

Page 4 of 4 



Section B 

Facility Name: PSEG FOSSIL LLC MERCER GENERATING STATION 
Program Interest .Number: 61057 

Permit Activity Number: BOP060002 

REASON FOR PERMIT 

The reason for issuance of this permit is to comply with the air pollution control permit provisions of Title V of the 
federal Clean Air Act, federal rules promulgated at 40 CFR 70, and state regulations promulgated at N.J.A.C . 7:27-
22, which requires the state to issue operating permits to major facilities and minor facilities that are in certain 
designated source categories. . This is the operating permit for the facility listed on the cover page, which includes a 
minor modification for the proposed addition of two activated carbon injection systems, CD22 and CD 23, to meet 
the new mercury emission limit that will become effective on May 17, 2007; and to add the 10% opacity limits for 
Unit and Unit 2 that were in the preconstruction permits for these boilers but were missing in the Operating permit. 

The activated carbon injection system consists of two lime silos, E1801 and E1802, designated as emission unit 
U1800 ACI System Silos, for storing the powdered activated carbon. Piping and related equipment will convey the 
PAC to the ducts of the flue gas- of Mercer Generating Station's two coal-fired boilers Unit # 1 and Unit # 2 . The 
particulate emissions from the two silos will be controlled with two cartridge filters ; CD24 and CD 25. 

This minor modification also includes a correction to a typo in Reference # 13 of emission unit U1501 OS Summary 
which refers to NOx instead of VOC. The NOx limit is covered in Ref # 11 . This mistake has been verified and the 
word NOx has been replaced by VOC. 

New Jersey has elected to integrate its Title I New Source Review (NSR) preconstruction permits with the new Title 
V operating permits instead of issuing separate permits . Consequently, the existing preconstruction permit 
provisions that were previously approved for this facility have been consolidated into this permit. This permit may 
also include applicable requirements for grandfathered sources . 

This permit action consolidates previously , approved permit terms and conditions into one single permit for the 
facility. The New Jersey Department of Environmental Protection (Department) issues this operating permit 
authorizing the facility to operate equipment and air pollution control devices. In the operating permit application, 
the facility represented that it meets all applicable requirements of the federal Clean Air Act and the New Jersey Air 
Pollution Control Act codified at N.J.S.A. 26:2C. Based on an evaluation of the data contained in the facility's 
application, the Department has approved this operating permit. 

This permit allows this facility to operate the equipment and air pollution control devices specified in this permit and 
emit up to a level specified for each, source operation. The signatories named in the application are responsible for . 
ensuring that the facility is operated in a manner consistent with this permit, its conditions, and applicable rules . 

Revision 3 .31 
03/24/06 



PSEG FOSSIL LLC MERCER GENERATING STATION (61057) 
BOP060001 

Permit Being Modified 

Permit Class : BOP 

	

Number: -60001 

New Jersey Department of Environmental Protection 
Reason for Application 

Description 

	

PSEG Fossil LLC ("PSEG Fossil") requests a Title V Operating Permit Minor Modification 
of Modifications : in order to install and operate Activated Carbon Injection ("ACI") systems at Mercer 

Generating Station Unit No. 1 and 2 . 

The ACI systems have been incorporated into the existing Title V Operating Permit through 
the creation of two (2) new pieces of equipment (El80land El 802), four. (4) additional 
control devices (CD22, CD23, CD24, and CD25), and two (2) new emission points 
(PT 1801and PT1802) in the inventory sections of RADIUS . 

The Emission Unit/Batch Process Inventory was updated- to add a new emission unit 
(U1800) for the ACI System Silos . Compliance plan requirements associated with the 
activated carbon storage silos were also included in the RADIUS application . 

Revisions that are required to the existing air permit as a result of the Project have been 
identified below and provided as markups in Appendix C of the minor modification 
application. To avoid overlap with existing air permit provisions, these additional changes 
are not contained in this RADIUS diskette . Therefore, PSEG Fossil requests that the 
Department. make these changes to the air permit in NJEMS: 

Emission Unit/ Batch Inventory - Ul 
OS2, OS4, OS5: Add the language "w/wo ACI" to the UOS Description and add CD22 
(ACI Unit 1) as a tertiary control device for all operating scenarios in U1 . 

Emission Unit/ Batch Inventory - U2 
OS2, OS4, OS5, OS8: Add the language "w/wo ACI" .and add CD23 (ACI Unit 2) as a 
tertiary control device for all operating scenarios in U2 . 

	

_ 

Compliance Plan - Ul and U2 OS Summary 
Add an applicable requirement for each unit that states "The ACI system shall be operated at 
the facility's discretion to reduce mercury emissions . N.J.A.C. 7 :27-22.16(o)." 

Please refer to the application submittal package for markups of the existing Title V 
Operating Permit, and a detailed discussion of all of the requested permit changes . 

Date : 8/1/2006 



Section C 

Facility Name : PSEG FOSSIL LLC MERCER GENERATING STATION 
Program Interest Number: 61057 

Permit Activity Number : BOP060002 

POLLUTANT EMISSIONS SUMMARY 

The following table indicates the facility's Potential to Emit (PTE) emissions summary: 

VOC 

	

Volatile Organic Compounds 

	

PM1o 	Particulates under 10 microns . 
NO,, 

	

Nitrogen Oxides 

	

Pb 

	

Lead 
CO 

	

Carbon Monoxide 

	

HAPs Hazardous Air Pollutants 
SO 

	

Sulfur Dioxide 
TSP 

	

Total Suspended Particulates 
Other 

	

Any other air contaminant regulated under the Federal Clean Air Act 

1 Not applicable to this facility. z Total emissions from this facility do not include emissions from Insignificant Sources. 
Revision 3 .31 

03/24/06 

Facility Total Potential to Emit 
(tons per year 

Source Categories Primary Secondary 
VOC NO,, CO SOZ TSP Other PM1o Pb HAPs 
(total) (total) (total) (total) (total) 

Emission Unit 
S 2,032 13,526 9.097 40,562 1,829 0 3,636 2 5,692 
Batch Process 
Summary N/A N/A N/A N/A N/A N/A N/A N/A N/A 4 
Non-Source 
Emissions) 

Fugitive 2 0 . ) 0 0 26 0 19 0 0 
Group 
Summary N/A . N/A N/A N/A N/A N/A N/A N/A N/A 
Total 
Total ons2 2.034 13,526 9,097 40,562 1,855 0 3 .655 2 5,692 



Section C 

Facility Name: PSEG FOSSIL LLC MERCER GENERATING STATION 
Program Interest Number: 61057 

Permit Activity Number: BOP060001 

POLLUTANT EMISSIONS SUMMARY 

The following table indicates the facility's hazardous air pollutants (HAP) emissions summary:3 

3 Do not sum these values for the purpose of establishing a total HAP potential to emit. See previous page for the 
allowable total HAP emissions . 

Revision 3.31 
03/24/06 

HAP TPY 
1,3-Butadiene 0 .2 
1-Methylnaphthalene 0.02 
Acrolein .28 
Arsenic 2.4 
Benzene 1 .3 
Benzyl chloride 0.7 
Beryllium 0.2 
Cadmium 2.95 
Chlorine 44 
Cromium 4.46 
Cromiurim , hexavalent 0.08 
Cobalt 0.1 
Cyanide 2.48 
Dibenz(a,h)anthracene 0.028 
Dimethylbenz(a)anthracene 0.14 
Dimethyl sulfate 0.048 
1,2-dimethyl hydrazine 0.06 
Formaldehyde 4.9 

- n-hexane' 23 
Hexachlorobenzene 0.0024 
Hexachloro entadiene _0.0_6 
Hydrogen Chloride 3504 
Hycljogen Fluoride 2102 
Lead 2.3 

- Manganese 8.48 
Mercury 3 .02 
Methyl chloride 0 .6 
Methylhydrazine 0 .2 
Nickel 1 .66 
Phosphorus 2.8 
POM 0.76 
PAH 0.6 
Quinoline 0.0022 
Selenium 1 .6 
2,3,7,8-TODD 0 .0002 



Facility Name: PSEG FOSSIL LLC MERCER GENERATING STATION 
`Program Interest Number: 61057 

. 

	

Permit Activity Number: BOP060002 

General Pollution Prevention Conditions 

Information to include with the renewal application 

Section D 

POLLUTION PREVENTION REPORTING 

The following evaluation requirements are included to track the facility's progress in several critical areas identified in the National Environmental Performance Partnership System (NEPPS) . Nitrogen Oxides (NOx) and Volatile Organic Compounds (VOC) are precursors to the air pollutant Ozone,- for which New Jersey is non-attainment with the air quality standard for the protection of public health. The control of hazardous air pollutants (HAPs) is also a focus 'item for the next decade in order to minimize localized hot spots and general urban air toxics levels . Therefore, the Department is requiring evaluation of emission trends at 5-year intervals for major sources of these air contaminants. Also, as part of significant modification .applications, . proposed major increases of these air contaminants requires evaluation of pollution prevention and cross media effects . 

The evaluation of these trends requires no increased monitoring . 

	

Rather it utilizes existing monitoring data, as reported annually in Emission Statements ,(for NOx and VOC) and annual Release and Pollution Prevention Reports (for HAPs) . The intent of this evaluation, is to better utilize the existing data by having the company, the public and the Department review major source .trends periodically, as part of the 5-year renewal review and public comment process . . The Department requests that the facility-wide trends be presented on graphs for attachment to the public information document for the 5-year renewal . 

Pollution prevention includes changesithat result in the reduction in use or generation of non-product output per unit of product. Cross media effects are practices that result in transferring the ultimate release or disposal of a contaminant from one environmental medium (e.g . air) to another environmental medium (e.g. water, solid or hazardous wastes) . ` 

l . 

	

The facility will evaluate annual emission trends over the last five years for actual air contaminant 
emissions of Volatile Organic Compounds (VOC), Nitrogen Oxides (NOx), if the facility's potential to emit VOC or NOx is greater than 25 tons per year, or any Hazardous Air Pollutants (HAP), for which the facility's potential to emit is greater than 10 tons per year. The VOC and NOx emission data should reflect annual emission statement reports submitted pursuant to N.J.A.G . 7 .27-21, and the HAP emissions data should reflect the annual Release and Pollution Prevention Report submitted pursuant to N.J.A.C . 7 :1G-4 and 5 and N.J.A.C . 7:1K-6 . Although not required, the Department encourages the facility to explain the reason for any significant trend, including whether it is the result of cross media shifts (to air, water, or solid waste) and/or pollution prevention. Changes should be itemized for each emission unit (or process) with a potential to emit over five tons per year of VOC or NOx or a potential to emit over one ton per year 
of any HAP. Also, show the net change for the facility. 

2 . 

	

The facility will summarize annual potential to emit limits allowable emissions) for VOC, NOx, and 
HAPs, which are subject to reporting under 1 above, for the last five years . Changes should be itemized for each emission unit (or process) with a potential to emit over five tons per year of VOC 6r NOx or a potential to emit over one ton .per year of any HAP . Also, show the net change for the facility . 

3 . 

	

The facility will summarize'five-year trends in annual VOC, NOx, and HAP emissions, which are subject 
to reporting under 1 above, on a pound per unit of product basis, based on annual actual emissions and 
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annual production over the five year period . 

	

Changes should be itemized for each emission unit (or 
process) with a potential to emit over five tons per year of VOC or NOx or a potential to emit over one ton 
per year of any HAP; Also, show the net change for the facility. 

4 . 

	

The facility will discuss five-year trends in actual air contaminant emissions of non-source VOC and HAP 
fugitives, which are subject to reporting under 1 above ; explain measures taken to minimize such fugitives;' 
and provide an explanation for any significant changes . 

Information to include with an application for a Significant Modification to this permit: 

l . 

	

For any significant modifications, the facility is encouraged to explain any cross media shifts of VOC and 
HAP air contaminants as part of the significant modification application. If an explanation is provided, the 
facility should identify the pollutant and the specific environmental media to which the pollutant is 
anticipated to be transferred, whether it be from air to solid waste or water, or from water or solid waste to 
the air. 
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Facility Name: PSEG FOSSIL LLC MERCER GENERATING STATION 
Program Interest Number: 61057 

. 

	

Permit Activity Number: BOP060002 

Section E 

DEFINITIONS 

The terms used in this permit are used consistent with the definitions at N.J.A.C . 7:27-1 and N.J.A.C . 7:27-22 . . Any terms defined in this section are not defined at N.J.A.C . 7:27-1 or N.J.A.C . 7:27-22, and are needed for clarifying the permit. 

"Permitting Authority" means the New Jersey Department of Environmental Protection (NJDEP). 

"The EPA," or "the Administrator," means the Administrator of the EPA or his designee . 

"M" preceding a unit of measure means one thousand. For example, "10 M gal." means ten thousand gallons. 

"MM" preceding a unit of measure means one million. For example, "10 MM gal." means ten million gallons. 

"Grandfathered" means, in reference. to equipment or control apparatus, that construction, reconstruction, or 
modification occurred prior to enactment of N.J.S.A. 26:2C-9.2 on June 15, 1967, or prior to the subsequent applicable, revisions to rules and regulations codified at N.J.A.C. 7:27-8 that occurred March 5, 1973, June 1, 1976, April 5, 1985, and October 31, 1994, and no construction, reconstruction, or modification of the equipment or control apparatus has occurred since.' 

"Compliance Plan" means the applicable requirements, monitoring requirements, recordkeeping requirements, and 
submittal/action requirements detailed in Section J, Facility Specific Requirements, of the operating permit. 
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Section F 

Facility Name: PSEG FOSSIL LLC MERCER GENERATING STATION 
Program Interest Number: 61057 

Permit Activity Number: BOP060002 

GENERAL PROVISIONS AND AUTHORITIES 

Operating Permits 

l . 

	

No permittee shall allow any air contaminant, including an air contaminant detectable by the sense of smell, to be present in the outdoor atmosphere in a quantity and duration which is, or tends to be, injurious to human health or welfare, animal or plant life or property, or which would unreasonably interfere with the enjoyment of life or property. 

	

This shall not include an air contaminant that occurs only in areas over which the permittee has exclusive use or occupancy . Conditions relative only to nuisance situations, including odors, are not considered Federally enforceable . [N.J.A.C . 7:27-22.16(g)8] 

2 : 

	

Any deviation from operating permit requirements which results in a release of air contaminants shall be reported to the Department as follows : 

If the air contaminants are released in a quantity or concentration which poses a potential threat to public health, welfare or the environment or which might reasonably result in citizen complaints, the permittee shall report the release to the Department : 

i . 

	

Immediately on the Department hotline at 1-877-927-6337, pursuant to N.J . S.A. 26:2C-19(e) ; and 

ii. 

	

As part of the compliance certification required in N.J.A.C . 7:27-22.19(0 . 

	

However, if the deviation is identified through source emissions testing, it shall be reported through the source emissions testing and monitoring procedures at N.J.A.C . 7:27-22 .18(e)3 ; or 

If the air contaminants are released in a quantity or concentration which poses no potential threat to public health, welfare or the environment and which will not likely result in citizen complaints, the permittee shall report the release to the Department as part of the compliance certification required in N.J.A.C . 7 :27-22.19(0, except for deviations identified by source emissions testing reports, which shall be reported through the procedures at N.J.A.C. 7:27-22 .18(e)3 ; or 

If the air contaminants are released in a quantity or concentration which poses no potential threat to public . health, welfare or the environment and which will not likely result in citizen complaints, and the permittee intends to assert the affirmative defense afforded by N.J.A.C. 7:27-22 .16(1), the violation shall be reported by 5 :00 P.M . of the second full calendar day following the occurrence, or of becoming aware of the occurrence, consistent with N.J.A-C . 7 :27-22.16(1) . [N.J.A.C. 7:27-22.19(g)] 

3.' 

	

The permittee shall comply with all conditions of the operating permit including the approved compliance plan . Any non-compliance with a permit condition constitutes a violation of the New Jersey Air Pollution Control Act N.J.S.A. 26:2C-1 et seq ., or the CAA, 42 U.S.C . §7401 et seq ., or both; and is grounds for enforcement action ; for termination, revocation and reissuance, or for modification of the operating permit; or for denial of an application for a renewal of the operating permit. [N.J.A.C. 7:27-22.16(g)1] 

4 . 

	

It shall not be a defense for the permittee in an enforcement action that it would have been necessary to halt or reduce the permitted activity in order to maintain compliance with the conditions of its operating permit. [N.J.A.C . 7:27-22.16(g)2] 

	

. 
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5 . 

	

This operating permit may, be modified, terminated, or.revoked for cause by the EPA pursuant to 40 CFR 70.7(g) and revoked or reopened and modified for cause by the Department pursuant to N.J.A.C . 7 :27-22.25 . [N.J.A.C.7:27-22.16(g)3] 

6 . 

	

The permittee shall furnish to the Department, within a reasonable time, any information that the Department may request in writing to determine whether cause exists for modifying, revoking and reissuing, or. terminating this operating permit ; or to determine compliance with .the operating permit. [N.J.A.C . 7:27-2116(g)4] 

7 . 

	

The filing of an application for a ̀ modification of an operating permit, or of a notice of planned changes or anticipated non-compliance ; does not stay any operating permit condition . [N.J.A.C . 7:27-22.16(g)5] 
The operating permit does not convey any property rights of any sort, or any exclusive privilege . [N.J.A.C . 7:27-22.16(g)6] 

9 . 

	

Upon request, the permittee shall furnish to the Department copies of records required by the operating permit to be kept . [N.J.A.C . 7:27-22 .16(g)7] 

10 . 

	

The Department and its authorized representatives shall have the right to enter and inspect any facility subject to N.J.A-C . 7:27-22, or portion thereof, pursuant to N.J.A.C . 7:27-1 .31 . [N.J.A.C . 7:27-22.16(g)9] 
11 . 

	

The permittee shall pay fees'to the Department pursuant to N.J.A. C . 7:27 . [N.J.A.C . 7:27-22 .16(g)10] 
12 . 

	

Each permittee shall maintain records of all source emissions testing or monitoring performed at.the facility and required by the operating permit in accordance with N.J.A.C. 7:27-22.19 . Records shall be maintained, for at least five years from the date of each sample, measurement, or report . Each permittee shall maintain all other records required by this operating permit for a period of five years from the date each record is made . At a minimum, source emission testing or monitoring records shall contain the information specified at N.J.A.C . 7:27-22.19(b) . [N.J.A.C . 7:27-22.19(a) and N.J.A.C . 7:27-22.19(b)] 
13 . 

	

In accordance with N.J.A.C . X7:27-22 .19(c) and 22.19(d) 3 ; each permittee shall submit to the Department, on forms provided by the Department, a six month deviation report relating to testing and . monitoring required by the operating permit, not including information .for testing and monitoring which have other reporting schedules specified in the permit . Normally, stack testing reporting is submitted within 45 days of test completion and continuous monitoring reporting is done quarterly. The six month report must address other specified monitoring, including, but not limited to, continuous and periodic monitoring data required by this permit . (See column two and three entitled "Monitoring Requirement" and "Recordkeeping Requirement," respectively, in the Facility Specific Requirements section of this permit.) . The six month reports for the .testing and monitoring performed from January 1 through June 30, shall be reported by July 30 of the same calendar year; or from July 1 through December 31, shall be reported by January 30 of the following calendar year . Pursuant to N.J.A.C . 7:27-22.19(e), these six month reports shall clearly identify all deviations from operating permit requirements, the probable cause of such deviations, and any corrective actions taken. Any , "None" listed in the Submittal/Action Requirement in the operating permit is not intended to override the six-month deviation report. The report shall be certified . pursuant to N.J.A.C . 7:27-1 .39 by a responsible official . Forms provided by the Department can be found on the Department's website at : httio ://www.ni eov/dep/enforcement/comi)liancecertsair htm 

	

[N.J.A.C . 7:27-22.19(d) 3 and NIA.C . 7 :27-22.19(e)] 

An annual compliance certification required by paragraph 2 above and required by NIA.C. 7 :27-19(f) may also be considered as your sic month deviation report for the period from July 1 through December 31 which is due by January 30 of each year if the annual compliance certification, is submitted by January 30 . 
14 . 

	

For emergencies (as defined at 40 CFR 70.6(g)(1)) that result in non-compliance with any promulgated federal technology-based standard such as NSPS, NESHAPS, or MACT, a federal affirmative defense is available, pursuant to 40 CFR '70 . 

	

To assert a federal affirmative defense, the permittee must use the procedures set forth in 40 CFR'70 . The affirmative defense provisions described in 15 below may not be applied to any situation that caused the Facility to exceed any federally delegated regulation, including but, not limited to NSPS, NESHAP, or MACT.' 
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15 . 

	

For situations other than those covered by 14 above, an affirmative defense is available for a violation of a 
provision or condition of the operating permit only if 

The violation occurred as a result of an equipment malfunction, an equipment start-up or 
shutdown, or during the performance of necessary equipment maintenance ; and 

ii. 

	

The affirmative defense is asserted_ and established as required by N.J.S.A. 26:2C-19.1 through 
19.5 and any implementing rules . [N.J.A-C . 7:27-22.16(1)] 

16 . 

	

Each permittee shall meet all requirements of the approved source emissions testing and monitoring 
protocol during the term of the operating permit. N.J.A.C . 7:27-22.180)] 

The following paragraphs of this section are included for the permittee's convenience to remind them of their 
obligations with certain .key applicable requirements . These paragraphs are not enforceable since they paraphrase 
areas of the operating permits rule . Also, these paragraphs do not reference all the applicable requirements with 
which the permittee must comply . 

17 . 

	

Each owner and each operator of any facility, source operation, or activity to which this permit applies is 
responsible for ensuring compliance with all requirements of N.J.A.C . 7:27-22 . If the owner and operator 
are separate persons, or if there is more than one owner or operator, each owner and each operator is jointly 
and severally liable for any fees due under N.J.A.C . 7 :2.7-22, and for any penalties for violation of N.J.A.C . 
7 :27-22 . 

18 . 

	

In the event of a challenge to any part of this operating permit, all other parts of the permit shall continue to 
be valid. 

19 . 

	

The permittee shall ensure that no air contaminant is emitted from any significant source operation at a rate, 
calculated as the potential to emit, that exceeds the applicable threshold for reporting emissions set forth in 
the Appendix to N.J.A.C . .7:27-22, unless emission of the air contaminant is authorized by this operating 
permit. 

20 . 

	

Consistent with the provisions of N.J.A.C . 7:27-22 .3(e), the permittee shall ensure that all requirements of 
this Operating Permit are met . In the event that there are multiple emission limitations, monitoring, 
recordkeeping, and/or reporting requirements for a given source operation, the facility must comply with all 
requirements, including the most stringent. 

21 . 

	

Consistent with the provisions of N.J.A.C . 7:27-22.9(c), the permittee shall use monitoring of operating 
parameters, where required by the compliance plan, as a surrogate for direct emissions testing or 
monitoring, to demonstrate compliance with applicable requirements. 

22 . 

	

The permittee shall file a timely and complete application for: 

Administrative Amendments ; 
Seven-Day-Notice changes ; 
Minor Modifications ; 
Significant Modifications ; and 
Renewals . 
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Facility Name: PSEG FOSSIL LLC MERCER GENERATING STATION 
Program Interest Number: 61057 

Permit Activity Number: BOP060002 

The facility has represented compliance with all the applicable requirements. -Therefore, there are no compliance schedules included with this permit approval. 

Section G 

COMPLIANCE SCHEDULES 
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Section H 

Facility Name: PSEG FOSSIL LLC MERCER GENERATING STATION 
Program Interest Number: 61057 

Permit Activity Number: BOP060002 

STATE-ONLY APPLICABLE REQUIREMENTS 

N.J.A.C . 7:27-22.16(b)5 requires the Department to specifically designate as not being federally enforceable any 
permit conditions based only on applicable state requirements. The applicable state requirements to which this 
provision applies are listed in the table titled "State-Only Applicable Requirements ." 

STATE-ONLY APPLICABLE REQUIREMENTS 

The following applicable requirements are not federally enforceable : 
SECTION 

	

SUBJECT ITEM 

	

ITEM # 

	

REF. # 

J 

	

FC 
J 

	

FC 

	

--_ 

	

10 
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Subiect Item and Name 

	

Page Number 

Facility (FC) : 

Facility Name: PSEG FOSSIL LLC MERCER GENERATING STATION 
Program Interest Number: 61057 

Permit Activity Number: BOP060002 

FC _____ ._ ..______.__ 

	

__.______ .__ ._ ____ ..______ . .._________ .___ ._ :____._ .______ ._______ .________ ___________________ ._____________________ 1 
Insisnificant Sources (IS) : 

Section I 

FACILITY SPECIFIC REQUIREMENTS 
TABLE OF CONTENTS 

IS1-Non-applicable (VOC<0.02 psia) storage tanks <10,000 gallons ___ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . .. 

IS2 - Commercial Fuel Equipment <1 MMBTU/Hr ------------------------------------------------- ---------------------- 
IS5 - Surface Coating Operations<0 .05 gallons/hr & <2.5 gallons/day . . . . . . _ . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 

IS6 - Satellite Accumulation Areas<100 ppbw each TXS & <3500 ppbw total VOC __ ..___ .______________ . . . . . . 

IS9 - Building Sumps <100 ppbw each TXS & <3500 ppbw total VOC 

	

9 

IS 14 - Coal Pile and coal pile maintenance _______________________ . .____. ___________ .___________ . .___ ._ ._ .____ :.________.10 

IS 15 - Stationary Gas Turbine Starters <1 MMBTU/Hr 

IS 17 - Wet cell batteries-Group 1 or Group 2 TXS (or a combination thereof)<0 .1 lb/hr PTE 

	

12 ------------- 
IS 18 -Dry Wells <100 ppbw each TXS & <3500 ppbw total VOC --------------- ------------------------------------- 

	

13 

IS 19 - Aqueous Urea storage tank, --------- _--------- 

	

14 
Groups (GR) : 

GR7 -Facility Consent Order ... ----------------------------------------- 
----------------------------------------------------- 

	

16 
GR8 -FG1-5, IS7, 8, 10-13, 16 _.____._____________________ 

	

34 
Emission Units (U) " 

5 

6 

7 

Ul - Wet bottom, face fired utility boiler used for electric power generation ________ . . ._____ ._ ._____ ._ . . . . . . . . . . . . . 35 
U2 - Wet bottom, face fired utility boiler used for electric power generation ----------------------- 

	

61 
U3 - Non-utility boiler used for miscellaneous operations firing natural gas ... . . . . . . .__ . . . . . . . . . . . . .. . . . . . . . ______ . 94 

U4 -Non-utility boiler used for miscellaneous operations firing natural gas ----------------- _ . . . . . . . . . . . . . . . . . . . . . , 97 

U5 - Eight simple-cycle stationary turbines used for electric power generation ---------------------------------- 100 

U7 - Gasoline storage tank 

	

____________._________ .____.___ .___ .____ :_ .________.______ ..____._____ ._ ------------------------------------ 
7 

	

107 
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U10 - Clamshell unloader, hopper, breaker, and conveyors used to transfer cola from barges .___ . . . .. . . . . . . 110 
Ul l - Conveyors and hoppers used to transfer coal from coal pile to storage silos ______ .___________ .___________ 

	

113 
U12 - Salable flyash silo and Pneumatic conveyor ________ : 

	

116 
U13 - Kiln dust storage ___ . . . . . . . . . . . . . . . . . .. . . . 

	

120 
U14 -Non-salable flyash silo and pneumatic conveyor 

	

_____.___ .____________ .___ :_____________ .________ ._____ ._ . .___ 

	

124 
U15 -Emergency fire pump .:_____________________________________________________________128 
U1501 - External fuel combustion unit, Port boiler #1 and #2 

----------------------------------------------------------- 129 
U1701- Cold cleaning machine-open top.______________________________ .___________ :___________________________________________ . 132 

U1800 - ACI System Silos . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 



Facility Name: PSEG FOSSIL LLC MERCER GENERATING STATION 
Program Interest Number: 61057 

Permit Activity Number: BOP060002 

FACILITY. SPECIFIC REQUIREMENTS 

Section J 
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ŷ 
V 

C 
° 

y to .- N 
II 

V ~, 
^G 
v 

V N 

"wN xU w C O CN '.~C+ N U N C N NN II _ON V 0- C'4 ~N 
CJ O d M O ~r cd C y U ur C C l~ CL IP 

. 
4' 

W. r ..' O y 
II 
V 
N CdN (~ 

b 
C=* 
d 
~-; 

CQ U ti 
" 
y 

1C+ N N r- 
~d V Q cCN U¢ W N OQ' UN 'b ~ 

O . 

UZ U ° u~ 
,O 
U2 U L1z Lab Lam L1z x " w° mi x . zt zz ate . Z z 

a M M M M "d" d " t 01, It ~n 



0 
0 

m 

00 

A 

W 

U 

a 

N 
0 
O 
0 
W 
O 

a as 

W R;. 

o 
Q\ 

M 

OA cd 
a 

Y 
w 

o ~U ~ o ~U 
a, c a~Q c ~~Q 
a _~ o z .~ oz 

~s 
C 

. . U0. 

G 
a¢30 0.Q30 

rna 
Q> o 

1 C/] N 
Y a y ~ 

1 % 

Y 

Y 

. y 

~ ~ v N E~ ,a ~ ~ cV 
O O O 0 0 

, . .1` y ate+ ~ i 

N 
y 
O 

y 
O 

N 

O 
N 
0 

.~L ran 'O ate.+ ~ G 

z z z z z ~z z z z 65 
O 
z 

O 
z 

O 
z 

w . ~o 

0 

cc 
N 

Ln 
~, N 

y 
N it y 4-'N 

. 

cl, 

O 

v 
0 U cV ~,yeN 

O O flJ '"'' 
'~_~cnZ 

V W y0, " (0, 
in in 

N 
45 d 

° y 0 0 0 0 0 0 
z z z z z 

^ 
a~ z z z z z z z z 

U 
O vi . 

d 
V ~ 
~ A 

'O 

y 
y 

H 
b 
s0. vi 
YO 

N 

,.C 

N 

7 O >, A N 

C 
O 

"~ ~ 
.b 
O 

c
O
a N o 

w 
o 

h '"CJ 
y [~ ' i, in 

C-4 
H . y 0 ' c4 r- W Y 

°~ 
U 

o 
U 

64 

z z z z z a 'Erz z z z z V °E z z z z 

s 

U 
Q 

U 
¢ 

y o 0 ~o 
o 

ct 
c 

o 
o w+ �a U U W

00 
) C) 

Z 
Q4 

W -= 
`° 

~° ~' 
U 

Z 
Z v 

I 
v 

a 

N c U 

C> 

p o 
Z "' m y Z c o 

Q ]I a> 

q 
12 - v 

In 
1.0 

M 
O S] . _ -:s V) o s. 
Q+ 0 CO .-- cd, N a 

6 
p N 

z 
q 

YO . 
G '~ 

C'4 
N y 

m O 
C 

v 

C,4 
N 

M 
G 
O 

42) 

,-. F 
r= 

CC 
. V 
N 
-a 

O cd p " z 
v 

.N 00 'SC y N 
.,y WN 

2N ̂ p tV 
CN 

O 
O .~ 

II v 

p 
p YN, 

U 'CN 
(V O N 

'y N 
O w 

C C..> M 

U N O 
0t- 

y Q S1, 3 .C -, V N 00
~ 

~y N p (7, y V ̂
. 
v O II U b , : SO N E N N N . ' y ,¢..', V N 

a 

. 

- "o 
~~ 

a, 
~~i ~cv c~'~' "awe ~U vU 

V 
NN c-i acv yN 

N >,c~ 'Y W L 'd 9 C7 ~.Q, a~'Q N ��r' cq 
u 

p,,..a 
to 

O O 
Oao v 

cdi/~ 
~aa.zx z 

t,- 
m~ 
ON .CN 

a~ 
ON 

r 
>~ 

ON 
a~ 

O 
wY CO 

oz NZ 
t- ON U 

I~Y a0 
yN 
wr- 

a~I 00 en kn ~o 



0 
0 

w 
ca 

00 

U 

a 

N 
0 

o t~ 

tn .0 -W 

.L7 

~ ~ 

O0 vi M 0.a .y'
O. z 

ti O. 4) 
U ~ 

> 
° 

cd U o o ~~~~ 
O. tU.. 
y 

.U, 'b y O. 

~~ 

h 
ti 

td -,e'O -0 9 

.YO p, O , O F+ 00 ' !-l! ., ,- . IN 

N QQ t
.. D4~ "O 

to O 
, 

cyd d O~0v0 

.O a H 
w N 
U Ga C 

a""' 
^ cUd 
w O 
O U O 

U 
'O 

O 
N 
O '.tJ' .O 

y 
N 
~ 

C 
'b CD y O ~ O ~ Q N 

C'4 r. 

L/1 4) U y°� 
O 

ro GL 
MC 

N C 9 C ~1 O U 0 ti O 0 ".°+ Op O F� (~ 

+~' O U O U N ' 
_ 

m 

O U O 
OC03 
O 

4) 
4+ d O 

in4 + 

0 

04 
0>1 
O 

Q 

-Z Ell 

" ro 

1~ 

Ox 

ti~ 

A. ,~ 3 H r [~ 

N 

H 
~ r1 

x N 

y N 

'rJ bu C) 

U -~ Q 
U f-: ~
z . 

" N 
(V 

. . 

.rr 
_o 

~y 
NU 
ad 

o .z 

~ 
"
O 4) p O a'O+ ~ ~ O 4) 

_ 
to 7r i bA 

U 
N 

4) 
0 

N 

0 
H aU+ b 

4) 
0 

? O O -A. ~' a+ 

7S 

'+ 
412 
N y cU0 cOa 

.~ ĉy 
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3 y fI N y vi V N VI à3 y f1 N y i CI 7 y i X .'~ '0'd N 

II t~ fn a~ 
' 
E 

N 
°E 

h °E°E 
N 
a3EoE VJ OEoE 

N ~Vi vEO~+ 
N y ' NEOE yVi 0~° 

N VJ °E°E 
C. .C /'~ 
_~'C~'-~o^ 

cc C "= 

,SC m'L7 . ?G y'$ "~ U ~ ~ 9 U y ~ O U ~ ~ "7 U ~ ~ 7 U ~ N 7 U y N O ~ 0 ~ cC W L "~ I~ 
V] y N y (n w N 

. .O 
V) c00 

cc 'C 
f%) 

.C 
rUn 
C 
H 

y 
in 

'b 
c00 4~. 

"0 
to y sU, Cn 

C 
ti V] rUn w Il 

O ca P, N 

bo En 
U 

bdo 
Q V) 

C
vi E 

w N N -z bo 
V] 0 0 

Cy N wQ ~ Q 4 `~ Q y Q' bn
E 

td 
y 
N U cd c0N 

00 
~z 

~z ~~ 
~~ "0., a"~n Q, 

o ~z 
&cOU 
x~¢ 

~-,0 N ~ 
0 'UN 

0 

x 
N 0 
~_x U N L 

0 N N 
v ._ .O id ~' ~ 'p ~ Z 

.
N N 

p v y O W N ,~ N C O C O O N p y 'O 
-0 

V] A . 

(~ o cV W 4:i N a) N a~ U 2 U 0 o 0 cV ~ b0 a a~~, N E 3 .x~ 
41 

E A ° ...o O 

N cd N v 
zY 

cUd N 
~,~ 

ca ~' O . 1N U rOn fn N y C C 
V 

0 BO O 0 ,.~ b U O .x U O ae U O -,0, y x U N IS -1.1 lp xUO 1-0 -1.1 O U 

y y ~ 
° ++ w 

0U 
Y.` W 

~ 
.I,J 

/~ CCl 
\O 

U 
:d 

Ci VJ f.C it 
0 O+ 'N' 

fn ~° r'n H 
-0 Q4..+ O 'NV 

+ 
b '~ U '.3 
L v; In U 

'y 
3 2 
~ fn ~ L O N 

.y. 
V .E ~ 

0 
fn ~ L O fV ~ 

C 
fn . 
L 
ow O c V 

N YI.." N 
bn

" C0
. 

'Cy 
° 
H y ..L. v ~p 

a~ ~'o 0 :2 o 
4 

b o y., 4.Iy m 
° 
0 

4+ N 
° 

N 
'C N ~ 0 .,~.. N 

NEl 
N
°
x. 

C .2 
0 

~U 

N 
h 

.
0 
> 0 .., . 

~ 
°v)uz ~~ o 

cC N 

~U 
~byE~ 

«Y CV fn 
~y 

C, 

b~ 

ca cV 

~U .° 

l~, 0 

c'' 
IF 

y 
0 o 

>' O 
° 
N 

y`~! ~~~pcv 
o

.e ~U o .o ~v~wy p .a EU 

>= ¢ 
cn 
z ~o z EE 

°°' 
~ E ~~ pz 

o V) 
°z 

m 
E 

vI 
°z ~~ 

o c 
~O~¢ 

C r.+ 
' y `n 

.O f], 
"_ ̂O W p [ 

'Cj 
0 N E . .O U 

td 7 bn 0 Q N a. ,1 0 O X' .~ 0 y r̂' O 0 
c b 

0 y In 
Q 0 .O 

0 y T 
0 W 
o 

N i. . y ~, bn N 
E .FN, ' °Q + 

0 .- C ra ' ti o aN+ o N w 
f N ~' c .o .E

.a~ 
l0 

O 
L" ~"' 

~, 
.,U., 
o . 

g" 
~ " !r . N cC I~ 

o 
r, 

on 
bq -c 1 

00 N C am " 
W 00 N 

0 
O y '= "N cS U N O to N 

R bA O O O ~ ..E 
°�
G 
~ 

E U t "y . O 
R Q. Q ' E " ~ 0 w blU R U y LC' .Y 0 4U. 

.c b y O 4U." 
c 

W 
U ' 

O c ti 
' 0 o 

Cn 
~a ~i 

. 
N " C O U 

c c '' N ~ ~n >, ~n p 0 ~q 0 

U 
Q U 

Q 
,. 
~ 

U 
Q 

U 

N z ti ~ z o . 0 O ,~ z o 

m II L oL O V o 
II c 
ti II 

c 
O - E U 

. 
~ ~ V m ^O 

. 0 . C .N N 'c N O b V N 

Rr 

y 
'^ 
. E 
i 

° 
y i 

s. ~ 
W N 

1 

° 
0 m N II V 

1 
N a i c 

_ 
i . b 

V . 
N O 

o.^y 
~ N I+ 0 I~ I` ~ yam I` \O 

Q 
v 
N N 

W 
y 
N tV 

0 
~Q 
U U 

V 
~U ~Q 

0 
° 
V 
Q bUpN 

.O N - "E N W N U ~ Q II V fV (V 

G l~ z t~ ~ p, AD Z Z >, N 
x r- 

U N 
xE- 7 Z p N 

w 
01 ON N 



O 
O 

00 

Q 

U 

t- f5-

~ Cet o 
A 

H 

W 

W 

a 
W 
U . 

W 

U 

a 

N 
Q O 
(~ O 
O 
a 

a r= 

4w ej 

_ e 
d 
.~ 

fn 
w 
U 

�b 

y 
b 
~ 
y 
y. N 

OO N ~ 

V) 
yam.+ 

U 

.O 
> UO 

V1 

.SL O 
~ l0 

W 

O V ~ s. N 
OwN 

O 
V 

p+ 
d) W (V 

C 

u 
U 
O 

N 
0 t~ 

rn 

V 
O 0 

ro'; 

N 
rl- 
U . 

rid n. ¢ ~n 

`oz .~ o z 

14 

U v y 'O U y N .^~3 

i-~ 

cd ~D 

~+ tV 
bip 

O 
V) 

0 
vi 
N 

O' 
Ry 

. C 
UN. 

it 

d 

fA 
t" 

.~ C/] ~7 lb O ~ 
~J 

i+ 

ad)) 
p, ~ 

En 4r- 
H 
y 

N ~ cV i,cdN 

C 
U 

.'xp 
~O 

ri 
eC y O y ~ lo- N 

cN 

N ~' 
N .x .se ~ d 

Q ~~z 

b4 

~~ yN O~ ~ti 
yU., >, '+O. N 00 rn Z 

Q' ?C cOC l~ 

en 
N 
>, 

O 
~ ~ Q "' O y N r/] . N 

S 
~'omz 

0,7 y 
M 

C .~ q i N 
C~j O .O k y 

d . 
U 

U 
~ 
o 

U 
ti 

~2 
N ~ O 
v t:: 

v 
O 
[- 

C .O co 
U 

V N C_ ~
.C 
N 

N 
CIO 

l- 
r- 

X 

q 
r 

oc~ 
N 

y-: 

N N 



0 

N 

00 

N 

Q 

.O t 
U . W .0 ^ U . 

~obo 
U 

U ~ot)o o u; a e 

O O .-. 
i 

V y Z 
T 

at c0 

a 
,N 

'' 

O 

. O 0 "~ '"~ 0O 0 M Y N 
'9b .0 
O. O N N G 

0 0O 0 
'fn '2 . M y 

bD 
N .O O 

W QO. b ~ . s' W Qc cub 

O 
. ' _ 

C 
o wN 

N 
(..~ .a U N " 

y 2 'b 
N 

Tn 
0 W 

v en I ¢ CA ~. 

En 
Ca '0 

(~ cad .110. t-- 
M 

on > Q~ lam. 

y 
O 
y 

..J C/1 

~ O 
n a _ 

cd
0 
v 

U 
G ~ N ~ O 

~, 

y 

Pay 

'O 

>,"0 

y N 

cC l~ 
N 

.9 N y 
bD ..,"'. 
G 

_v1 
N 0. 

U 
~ aa+ 

CV 
as 
"O 

l-- 
CV . 

.~ 
CSr 

.~ 

U 

0U 
Q 'O ~ ~p 

~.ou 

O O ~. 
vi 

O ~ U N 

C 0 C j j, . . ;~ 
~'wt~ 

s ., N ?4 CI 
"dQ 

>, 
y 

0 
Eo- 

~, C j c°~ 

-

1 0 

A, 
O U 

O 
. Z 

O O ~ ~' 
LU+ C/] Z 

. 

oU 
`~ Q 
y U 

U r, 

A,y
o-'y 

"y0 0 
r.+ O \O C/~ m .ti L Lo N 

N 
o x 

O O P. y O ~N. . "". O R ~ 

" .n ~- S 
Q 

'7~r O ~ 

p 

y 

N 
O 

j, ~ cUd N ~ N 

u 

O b0 . U 
.9 

l0 
.., 

a 

c~ _ty " 4. l~ 

o a. ' CU .a 

_ bD 
" c -cy c 

'U, 
0 CV 

U 
N 

N N U Ei 
.~ V 

>, eq 
z z 0A .I uoo 

°~ bb 
q O 

U 

d 5 ° '~M bb°n oU C7"~° 
y Ww 

'. 0 .- a z 
V) 
~ z -° x e 

Z 

.~ N C~ ~ ~'ti aU.Np "y y~ InnJ- 
0 
C~ 0 

5 
O O 

-8 
_ 

"0 C'I r- 

co 
V 

cn 'O
O 
M 

c"Od .y d 11 = P+ o a 
VI 

y0 
V 

.2 .2 

' 
ti 
6 C 

+ M lG 
'O 

0 
N 

cO O "~ 
3 

N 
. N 

y ^
y 

ro 
.a Q 

Z W
O 

O 
. .+ 

.N ro 
Q W U 

~O fr1 
4. d 

~' 
r, N 

C: 

G, 
0..- . N 

d' 
~% W 
~.~ U 

'N ' " L: 
N 

o 
.= 

O U 

00 
00 

" O O U 
¢ V 

o uy° ~ o .~ o cl.oinQ ~WN w a, o 0 Z 
0 
u~ 

IN 
. 

a N M ~ V1 

H 

,^1 

U 

Z 
0 
w 

w 

c 

JOS 

U 

a 
O 

a w 

rig 

rte . c 
a 

o 
0 

a ~ w O 



O 
O 
N 

00 

A 

z 

W 

U 

a 

N 

o 
O 

0 
a 

EWrj O 
a A 

w 
u 

0 

w 

r. CD 
a ~t 

v .i 0 c a u 
O~J O~ 

r- 
0 R V 

X 0 6 CauQ 1-~ 
Q, 0 Z 

ci 0 o00 
z 
>¢ a .-i ' 

° . ° 4) ° 
O 

vPCO w 0Z 0- 4". ~~ 

"G 

N 

'j 

N v P, 

U 
U 

W O W C 
U 

r~ ° 
a~> 

s. 
~or"b60A 

~ C G % 
0 -t 

cCC C" C 
P 

CO 0 W "C N z O .0"s r- 

O ca 'C C a+ U cc .~ Cc .~ C . 'd 
_ U _ "C ~+ cC 

m 

y 
0 o 0 O C 

bce 

.C 4, 
0 

c0 
.~ 

U o N to 
o E 

~ b 0 b q. z 

bo 'A ;F U 

.a o C14 

a 
.~¢c am° > "

o 

o y 

a 
O 

o 

Z 

°~ 

ti 
. z ~ A ?~ ~e 

C 
u 

N C 'a W 

;z 

p "y 
O 

U 

X 
i 
'N 

3 

O 
° 
0 : 

C 

N 
3 .a~ 
U 

U 

U 

N 
N 
w 
y 
C p" y C 

o 

3 t , r o 

o 
z 

940.0°°¢.w-:~N0~,Mm (z "'t rnC*t ~ o~¢2 z~~ 

b 

"C 
i 

0 

0 VJ . O 
. N 

" 
, 0 C . " 

YO 
' 

. 
.° 
0- 

W .~~ 
O O 

Q 

..° C 

"Y 
,^^ 

G ~ Z N 
a.. 
° ° 
~ . O y 

c
i~s 

0 r g O o 
rn . pp' 

= 0 
"q 
° 

ed Y 
.y '0 e.~ 

'Y 
C 0 

`o 
ti 

C 

uz gz 

O 

c 

LL 
N 

w 

m .D G O 

°' ON 

° fn O 

0-5 

-4 
t . 
r2 
d 
-4 

o C 

W 
. A 
o o. 

" : 

a E~ 

,b 

-0 

y N 

" 3 °̀' . . 
co 

6 8 

N .-+ ~ O N c~0 O M cC U 
O 
¢, 

, 
O s . d ~ 

O 
z 

N 
14. 

'b 

.OO"C O^ y 
0 0 0 

0 C 0 N 

N TS GO H '- 
.oC* 

= C 
°3 

a 
ca y y 

0,, 
0 0 

0Nz0ZN z to o z¢ 
0 to r) C-1 0= W, 0 (A Z 

0 
o yz ~ ° b z 

~~ .sb G ,-, la ¢ 
0. '~yb r. o 0 

°aooz 
x r-i 

~5 
o > a~ 

N 
a 
-- 

. 
Ei 
0 . 
-0 

16 

p
Gc

., 

O 3 

O U 

U C 
.YO w 

iU. 
C cCn 

80 .`n 'O z 0 " 

W y y 

ub~ 

^ c0 y 

G .~ 

.,", "
C 

"o 
° 
U 

.
y . 

bo^ 

9,9 

7E 

cu 
C 

- 
C O U 3 

, 0 V 

t U .V N .y '~bD 
r- 

LC 

S 

U 

¢ U o 3 
~ 

0, cat-~ ~*. A 
0 
z ~ ¢ 

° a 

° 
H 

141 
° 0, z 

a 00 



110 
0 
0 
N 

.0u 
«3 

00 

O 

C 

z 

W 

a 

a 

O 

W 

a 

rin N 
O 
0 
0 

0 

O 

a 
O 

V 
w 

" O 

y 

.5! v 

W a 
u 

0 

C
CJ
C 

A w 

a o 'C m .~ U 'C o m '~ Cj 
O 

a; c ~; O 
a; c ~; 
bUOrn 

a y o 

' p _O 0 0 
w 

0 b0 O 0 0 0 
en w .OD 

"W..O 
p 

V 
d' 

.w 
Fr a. "0' 

U 
O 

"y 0 

"a ~° O y 
Wn O 71 .~ y 0>t 

yr 
T N 0 U + 

(U 
~ 

= ̂  
W 
9 

O 
2 :~ 9 a" -:3 

" cOC F, 44 
:"' ~' N 

Vl A 
CM 

>, ~~ 1~ CI 
v M 

>, Q~'N z 

d 

y 
b ro . :od 

>, V 
G 
o 

X000 as "~ C ~ � : 'w 

"~ 

0 

0 
p. 

O 
O vi cod aS N 

-C N 

bA y rn 
y .Q 

s. 

-0 
a)~ 

bo 

0 
9 b .~ 

,.fl o U .x A 
". .. o 

p y .C ~ ~ Q 0 ti 

U i. Q 
0 

O "a,00 

DO v 
0 

~ 
' 
~ ~ 

N 
N 

E' 

y "C 

~ 
. 

ai 
L", 

4a 40. 

cd .v p 

"~ z 

0 U 
O 
U 

CC 
N 

id 
. 

" 

" ~' 0 
O 

MN 
w 
p G C- .. O N 

"" 

" .fl 2 WD 
. M 

a) u a o, ~ 

bo o 

O +" C c0 0 C; C >, 
W 

.~ 'b w sue.. 

"pC " s- .0 C . C w 
"o 

.0 
O 

"
= 

0 C 0 

.o 

YO 
~ 
m O 
oo 

0 

o E 'b 9 1. , cod v Q 0 O O N . 

~ O 
z 

0 y 'C O 
iC 
'a0+ 'y 

'O 0 
0~' ~, 0 

M 40 
0., 

"
y 0 

+ A. 

L,/) 
IN 
l- 0 

° " E ~ G~. 

y 

0 

,p 

C C 
iV .0, 

C 

C 

T7 N 
A. 

h O N 

C M 
p "E U 

E r~ b 
rr 

~?G "~ N 
to 
pox U 

o U ¢ z 
U : ... Q 

v f° ~ 
. 

.~w 0C4z ~' .0 -0 C' A, C [ - 0- 04. .C G 0 Tj 

U
N 
~ 
N 

y C O 
0 m Cli 

~ "Es 

"

go 
o 

.n y x 

~

x
co~No 

o b r. 

Q' o 
H 

O ~' .

0 

Q) b4 

y 
a '" Cj 

c. 

a 0 'n Cj 
'^ 0 

~O ~ D 

0 b0 

0 

' >, U 

c 0 

V 

O 

Q N 

W N 

" i0̂' O QN 

C,4 

a 
a p, 



0 
0 
N 

Q 

0 
-i 

Z 

H 

W 

W 

F+l 

U 

W 

a 

. C7 
W 

a 

N 

0 

V 

0 

a 

O 
O 
0 

O 

a 

ON M_ 
4-4 
O 

N 

a 

150 

d U N G) T 
C'1 . . O 

U 
, r̂7 U v -S 

V . . O a.A 4. 

c y ~x 
Fi 

ti a o ro 'b .c ~ ~ ~ o 

1~ N -- ° o 
w 15 0 "o 

y 

0 
A 

'co 
_ 
0 
~"> 

4) o ,F 
'p 

C C~3 
>, 

r- 

y 
0 

~O'Y 

o -0 
O 

ryn'~ y 

6 
CZ 
b " 

O U D 0 v~ 0. 

O 

y R. 

> 

,N bq 4) 
C y 

-d 
" U ~ 

N O 
o. 

-0 
. N O 0 o N 

~ 
O 04 
o .,,- 

y " ~' y LO N 

d 

C ~ 
p C 

O p iC 
U U 

V) 
P. p .L" 

N cd 7 ¢ 
O 

O 
U 

C+ 

pry 

(Y' 
N 

bO 
O 

y 
C 
O
U 

.~ 
U 
s.
p 

C
p 

U 

m .D 
bA 
C 

v~ 
O 

O N 
p 

N N 

7 _N C O 

'_' 

C 0. 

+~ N 

U O C 
O" w 't7 1..-O10, 

y 
d 
od ca O 

d U 
0 
U ¢, 

_ 

- 

O R 
t., U 
0 

-p 
'O 
11 4) 'A 

O c°0 w N ,C U U b4 

U 

y y 
O+ 

AC 
N - U 

p 
y O 

'+ 

i. 
N 
pO 
U 

'~. 
,~ 

O 

C y 't7 R. 0 , 

O 

eG 
N 

N 

a 
~ 4

Q.
. 

°OO 

"U 

O "~..' 

O 
40w0-0 ?, cd 

4
0 

Ed 
C 

m c'GO 

N 

.D .~ 

y 'b "b 
. 

C 
C 

,+..yao ...C~, 
U .C 
s. . 

N 
C 

0 
� ~ 

d x bq ,~ .b0 ~O G 
U 'b ~ ; U ;, "N f" . ti C C - U 

y O 
y Q. -0 

0 N id 

O o O y0, ,C Q 0 N E ~+ bb .C 7 +~ N O 1. N U C' by N p O 
rOn .~ 
w .' 

N 

d 
Loll 0 

~ 
~,, r r"' O y ' + a. O R+ cd Q. N O v +~+ N C 

coCO 
¢ « i 

c 
U -O y 
~Ya~~ 

N U c0 
~Lz 

. 
.0 
~ 

o 
0 

w ~O .U~. 
.
U 

d N 
~ 

iC :.d y Y . 
e+ 
d 

.G 
O 
~ C 

.
C U 
rUn y 

~i 

Z 

C 

O 

y 

U 

U 

+-' 

~ ~ 

C 

id 

¢, 
.QQ" 

Ln 

sU., 

' 

. 

~ 

p 
80 .0 

yN O 
N 

.

7 

a iy " O -0 

Z 4) 

y 0. rOn ~' 

~ C 
.
c c~i 

"n ° > 0 
U 
U 
m cNN 

o ° '~ 0 '°-c bg C> 
m~ 

-~t 
.
c0 O 

cV 

3 
p R °U N 

0 >; 
0 

N 
b

"' 

N -O 

.0 

U 

E 

ti 

O 
U 'O 

z N 

u l~ H 
rd ~C-. W ~" CI= Z 

O 

W 
ca y 

N .~ a3 
N 

ooo 

~ cc°n c° ti Cj 
"o v w 

a 

G 
N 

N " eyJ 7U. 

0 
_ O 

z ~a¢.ww-~w 
'C 

z 

p" 
p. 
L
. 

ti 

C R7 

c 

L 

C 

. 

0 0 
C 
O O 

0-2 
U 
V 
Y 

ca (7 

"o 
-C W 

'cd 
? a+ 

Vi i.. ° 
"12 

1 ~'" 
'"p y 

i. O C 

G, 
u - -S 

"O~ 

Otp y~ ^ 
y

"E.U ,, 

y 

0 

0"y N 

C~ 

_ 

x_ 

a 
- 
N ;% N 1 d Vy 

C 
N y 

N 

cC 
.

y 

:

C 

_ 

N 

-Y. U 

~W s~.0~ E-"r w~ayy a" U ~A~ 

a 
-Tt 



O 
0 
N 

A 

00 

W 

U 

W 

U 

a 

N 

O 

0 

0 

O 

Pi 

O 

a M 

O 

V 

O 
;M. 

Pr . 

z 

y 

rz 60 

rak 

0 

a) s. . 0 .0- .n W ,~ 

CRO. .y >U y . 
ty 

a 
> A 

-0-0 

~ goz = 
L7 O U W U F.4 

U at 
3 i/) y m 

~,c .aa .bcd C O 
w 

G 
z 

4) 

o 0 c c0 c A 
ewe .~ y 0) a ̂d ~ 
i o 

C O 'O L1. - ^p C ~-+ N 
U p. N C) p L) 7., y O . "- 

ld ' 
E~ -Z a~ ~. c' ,owti e 

z 
w rl,uz~wAo~xz z z z 

V .~ C) bq N 

y C. N C/) cyd O 

a) a) U 
oaC7 

U N o � ,~ Oz_ ,_, 
° to o o a o w 

~' 0 z ~ ~ 
a. 
~ 0 U Q C C7 - ,u a) C* ;t 

Z -6 ~ v) 
N 7 

b~ .. A > r~z otN : 
C C 

W p o y s 

d 
N 

U 
p 

acd+ 
Y 

A. c0 .O . C N U 
. =_ 
N N . 

0-5 O 0 N 

N 
0.r ti C 
N z z 3".. 4 BOO. A. N~up' 

C U1 
NQ .C 

G - 
O 

w 

N , 
-a 

to 

N N 
O ~3tnW cv03)aoo QiQ'9 z O m m t*- 

U 
O OA 

U 
.D 

~ 
C 

"w p., ~y+ CL ".;; 

t:, 0 cCa y N U C (U ° ° _ ' 
~w ZoaC7 ca 

C 
w 

G) V O N O N 

b 
_cad 
\O 

.-. N 
cd+ o C7 ' 

.
o 'oA c bV)z 

a) t` 
o~ 

~a LV 
~ .0 

U 

H ° o " 
°U) 

ya 
¢E 

2 UU -0 ti~' ° z 

o 

ti ca N C ti 
.c w 

0 

.> c 
: . 

0 bA 
o 
Q 
.c > o 

z o' tnwNOtnx0 U z z 

N 
N 

'C) _ 
.y N N w p .i V y C 0 

c0a N y 
C 

,O 
0 O pp O ~n 

N o0 
. ̂  O O i.., 'O w a) z Y 

,.C bw 
a) to y O . O y 

> 

_ 
U 
o 

~° ,r cam.. 
o. 

Vl ro w i. 
=rig y o cd >, 

y 
Ca 
U 

w~. .r m cV 
C
~y_ ~°g 

t 
¢ ^~ p "IV a) U N ~~W 

o a~z~ 
O ^ 

> 
p C14 

t; : Z N O Gl . y 
p s. t~ 

p ., >, --; G, > - TJ O d 0 R' t. O p .'°-' , N 'fn 
r . 

c'Ca t~ ti N 
__ 

y ~.- cV .O 
z v fn t:-: T, W d' Ca 

" 
y . .o°.~~ a A~ w~ c,0 o 

z. .V N CZ '° y(V C C MO .F~~. z h _GM.,'G - ~a Z .F 
^ . Ki y m .o . .y oW°N ,~ 'n,> ow P. o C6 y 2 y ~tnzw 

od 
"~ ~cznd¢' tN~ 

o. y- O ca 
Q 

cU 
y ~O 
aa~ 3 .c ._oCjcv Btu ~'y t` ~ do 0 c .y .oto co O awa a)~ a U 2 o 

a.3w
.
ci 

c .~'c 
° 

v w , 
C14 

yt;: 

N .Uu 0 7~ . 
o. o ,O Vl a ca w ..O C V o 'C U O 

o 
w 

w 
C U 

~'.a 
7 N 

Y 
O 
W c 
y '0 

$ 
4~ 

.y o c 

~ 
U C 

cn m 

U 
.N 
a 

C 

a) o ° 

> O 

y ca 

U 
N N 

~:= 
O 

f3. is 
W 

y C7 ¢ 
N C U 3 W N 

om' 
7 :C 
.~ C 

C7 
w 

U 
h .'C 

Or .r' -'. 
U 

y 

~;, 

.° 
y ~, . 

d0'O 

V 

. O _ 

p+ "~ 

W O ,0 ;-r 

> 

~: 

C) CL 
0 In 
U O 

Q 
0 r_, 
N 

o.~¢ oac~ ~aazxz 

O 

~ ~ u ¢ °-6 V) Q mow° ¢ a' coz 

v 
1.0 



0 
0 
N 

N 

Q 

O 

U 

O 

z °' 

O 

z 

L7 

W 

W 

a 

N 

00 

C7 0 

cf~ a, 

a PQ 

O 

U 

A 

Cr" 
O 

V 

r.+ ar 

1Z 
O 

0 - 
z z z 

b 

o 
w 

~, 

y b 
L̂ c~ c0 .~" ~ N 

"1. 
~ U . cy 

YO 
ti cV 

a) N 0 > 

z xA U z z 
by 

O 

i+ 0 0 

O N 

Ri is U t 

F. u 

.D 
O 

I O 
R 

C 

z 

'c y : a 'o ~o C7 p °o °o "o o w 

0 o 
. 

y O N O .~ to U r - x O C 3 0's. 
y 
N w c ~. N. 

tu -M lu (L) 
0) CN 

o z 'o C4 o o y ' 
,o o N .~ o U i w to 0 0 o E y 'C - Q a" N LIS C b y y V .0 O ' O cu 

'b T G 
N 

cC 
ti 

%a "Cl Nl- TU 
N 

z O w'O ORw O 

~- 

~72 .
.~
.~ ..'~. 

O
. 

L) 

_ 

0 1:4 

'V N N a"O+ O 

C.) 0 
z'~ 
En 

~U a> >,a '~ mo w, - y U MU 

a) r 

.o Q Ci! r° 

0 ca 

v ~ 4 in ~ 

v 

N N 



O 
N 
W 

Q 

O 
u 

O 
a 

O 

W 
w 0 

E 

a 
a 

a 

H 

W 

W 

04 

U 

a 

N 

o 
o 
A4 
O 

a as 

h 

z 

0 
r 

W 
a 

w 

C ~ a 

"C 

0 c 
70rM

.C .dr 

~^ 

L~. 
~7 

U 

030`~ 
N 

ewe 

R. y C 

d _~ ~ 
U 

d 

8~ ~z 
«I 0 U . 0 

~I ~ "O ~ 
N 

O O O O 
z z z z 

i 

C N U O 
fV 

p + 
w 

. t.~d 

` 

_ 

. 
U ~ . G' I~ O 
N 

. 

l
i 

y C >, 
a > y . o ~ 

o 
C 
m 
N 
N 

~ ~ rn ~ 

y U 
. 

y ~ a 
z' 

~ c "~~� ~-obd 
u~fl ~ti 

o 
(U 

. '0, J. 
W 

z 
V . 
d 

Li, id C ^O 
° U 

,X c~72 

U 
4~ 
0 N N R 

0 
72 

O o ~, ° E b .o ~ U 

d s ~ o 
~,~ a . . .~Ux ~ 0Q40. 

° ~~C4 
o

.
E 

.~' -0 m ~z ° o.. 
541 

U 
;a 

0 rn ,.O U w 2 O 0 O 
r- Q 

O 

*z 

~r 

d 

-0 "8 4i 
> 
O 

-0 

0 
U 'rn . b 

N 
Q 

.~ '~ 
U 0 .0 
0 ~" 

0 

t 
.- I. 

r-
C6 

p 

aU+ 
U 

a 

.C N 
y r '̂U 

C) r E ;0- 

0 -0 
2 W 0 O 
O O,Ozw 

U 

Q 

O 

U 

4. N 

U p. 

rn ' 

O 

U ' 

Q 

0 d 

NN 

am_ 2 c'a 

y . . . " c0^o 

44 

cV 

N 

k, Yom' 

~ U W ° z 
(n 

'm x x z oo E o cN~ a' v 
0 11 
~ "to,U ~n

En 
00 Qz zz r "a a0 ~ z H o Q. ~~ OU z 

a) c :? 0 a O c U 

o U 0Z o° 
5 --t 

ti 

~b 
e`a 
N y 

a,~Q S Qo 
o 

v" 

a,.0c 
0 
t 

O 
N 

0 

M 
o ? 

:a vi y 
w
Q 

0 
x 3 
°A 

W) 00 
II II 

bbc~t 

II . 0 , 

"0 C-4 

C 
oo 
N 

`° 
C 

'c'a 

ca 

y A w E 
d s. 
o R 
w 

c." 
+" 
a k 

46 

.~ 

w 3 
U 
'~ 

w 
A. 
0 

. " o 

0 
w 

U 

co 
.~ 
x 
N 

r 
N 
00 

M 
O 

.0 
C O 

_y .O y N ̂' C 
*;g 

m 
0 
U C . O 

Ca. 

Q Z *a U t3. ^' i O 
[V n O c bD ~ 

W(7 -0 5 N ca p 'E E 
E 

co 0~d U � U y xU 11 "n cN 
"~ y Q W 'b bq 0. >, N '~ "E ca E cd N 0 N O N ti r, ~ C=* N 

0 '0 'O YO 
" O E N " p N " y N O N . sue. yam., ~ N 

z 
00 

U 

.~r x ti 
W "-. z, a .a 0u- Ca 

C) 
.4 z j 

~a 
3 -o'o a. r 0 ca ^c 0 r 

C) 
z 

a 
N N N N N 



0 
0 
N 

00 

Q 

91 
W 

CW7 

W 
U 

W 

U 

a 

N 

O O 
0 
a 

tq 

94 

o 
A 

v-, 
0 
OO 
t0 

a 

ro 
o ~ U 

a N
!R oz 

O v C 
O N N G 

N 

_y F y rOn 7 

V1 

~+ Vl w t0 

O 
0 

z 

0 O 
z 

G O 
z 

O 0 
z 

. 0 O 
z 

L', O 
z 

G O 
z 

S." 
O 
z 

0 
O 
z 

.." O 
z 

Q O 
z 

O 0 
z 

0 O 
z 

U y N h 
,~, 
"zgy 

C 
O 
z 

O 
O 
z 

O 0 
z 

G O 
z 

r0 G 

L b4 N y . .E.' 
Cr .~ N tN . 

N 
bD 
.b 

O N ~ n 
v tn 

b 
O N 

'y C s. N O 

- W 

o 
z 

C 

z 
c 0 
z 

a 
z 

c 
z 

a 
z 

a 
z 

a 
z 

a 
z 

o 
z z 

c 

z 

c 

z 
.o ~-% - 
U 

E 
~N. " TI z z z 

c 
z 

0 
z 

U cd ~ O 
y 0 4) cn N 

y 

"O 

N ^c 
N .fl C 

w.N 
h 

o N U 
0 

S .., 
z C .y .NMO O 
y 

W .> N N 
U .C N 

L' O 
z 

0 O 
z 

0' O 
z 

O 0 
z 

C, O 
z 

0 O 
z 

Q O 
z 

Q O 
z 

O' 
O 
z 

F7 
O 
z 

0 
O 
z . 

O 
0 
z 

O 
0 
z 

.D .~ O 
O y ~ 

0 
O 
z 

0 
O 
z 

0 
O 
z 

C 
O 
z 

G,j y 
U 

et 
o 

U t~ 0 U 

y 
v z 

00 
v z 

U 
o N 0 U U ~, 

O ~. M ,N N ~ ~ ~ p u 
N C 

0 0, s . $ o .-. Z N W N Z 
C,4 0 

w 
" II i s Q 

kn 
`^ 

VII 77 N V N j, c o V N N N c~ 

V
. O V _ C 

y0 

6 
"Az C O 

V " ON 
~N inN 

CN 0 "ynj v.N xU ~~ 0 v~ O GN :3 C,4 ~N N 

%= N y 
^ 

N cd C N .u; . 14N N m i. N N N N N N n'L," ¢ T N .~ ^N Q"CV N N Q y.. 

o, C, 110 o sa,~ 
II 

~ 
II C O O t_o 

W 
~ W ~~ v II r . Z ~`° 6`° °~ 

Q N `J a N O N U N c~7 N N ? U O U C N O U O cV W cV N U .~ U A , >, N 
ca G V W . I _ N 

H~ a 0. o~ 
cq C-4 

a.v mrN m Uz UrN Uz US U~ U r- Uz AZ Q Q~ 

"n/ Y+{ 00 N 01 
N 

O 
M M N M M M M h 

M 
tC M M 00 

M 
O~ M C N M d' 



0 CV 

00 + 

A 

H 

rol 

H 

z 

C
w
7 

w 

.U 

a 

N 

O O 

w a 

a 

O 
V 

O 
a 
CC 

V 
w 

a\ 

W 

N 

a 

v O U ~ Cn ti N ow ° z 
o a" U ti 

oYoz 
~ 

. 
UO N 

.!^, ai G N .~ In 

V N o ~ y ~ o a y y 

a y w =s 

Y ti 

N C) C) N N N N ti 
H .O ~ U N 
x ti b aC+ ~i N N d N N 

E^~ UN 
x tCn b. y CJ N N C O C O C O C O C O C O C O C O U N l~ y .C s . . N p O 

C 
O C O C O C; O U C) l~ �C, 'b .C N C O C O z z z z z z z z M ~ 40- t-- z z z z z v, ~w~ z, z 

.~". X y .~ ti .C N 
O d 

R~+ y,~^ O.N rU.~1̂ 

.~ C cd 

zx.~ . 
~ v, xp d, o 

A., ~N N UN 
_w O N N >, _cd (V 

y 

C 
z 

C 
z z 

C 
z 

C 
z 

C 
z 

C 
z 

C 
z 

to C U 
t~o~ 

~-; C 
z 

C 
z 

C 
z 

C 
z 

C 
z 

O C E '-? 
a 2r z 

C 
z 

C 
z 

x 

>+C .y0 

~ .O , ~ ~"+ x l0 C 

..., O ~ N O m N . C 
Ow Z 0 

O bD 
U a+ p GN bp N 

era .0 
y C N C) ~ N N v C C N N 

z z z z z z z z ~' ~z z z z 
0 0 

a2' cz z 
0 
z 

v U ~, 

d c II 
z " 

z 
N p v 

~' 
r °o . 

N, 
C N 

o g 
Z `' 

z o 
u z V c 0 o ° 

VII 
n 

0 0 00 
N °~ ~r ~O o C 

O 

_ 
°> V 
'41 

_ 
id 
C o II V O "C a % V 

m O V ~O ¢ ~O CO 

CC 
(V 

'NN II V 
M N 

C) 
y N 
NN 

!S, 
ON N 

r. 
V II U 

:bN (V 
VII 

a O 
a'N N 

C 
CN tV V 

VII 

N .p N N M 
~. 
^" 'C fV N M N v II c ' ' y ' o C II m 

.ON b N I CON UCV O N CN C y UN ~N ~ U co N a,N ~N V N ~+cy N y 
8, 

N 

~o 
N 

C oo 
C) N 

~, _ 
U .rl 

, ., 
� 

y 
fV 

[ 
Cp U 

a 

O N C U 
O 

~' U N 

b oo 

.C C~j U U 
v 
y N N V U 

V 
y 

Q cCN CN cC U cC ~' U eC ~' W N O s, Q UN i b0 Q R Q >,N , ~,N , N d "ca N , a, N U Q R CN 

az 
f3~ti 0 N 

w~ 
N 
x~ 
N y ' N 

x z 
N ~' 
xz 

U 
x~ 
N '', ~' 
x a~ 

N 
~z 

~' 
~z ~~ 

N N ~' 
~~_zz 

U C 
a.~ 
N O 
a~ 
N 

~,~-; 

a° Z 
p 
c:~ 
N 



0 
N 

a 

00 

6+ 

W 
z 
w 

w 

a 
W 

U 

a 

d 

N 

O 

a 

c 

w 
w 
0 

a 

w 

d 
O 
v 
a : U cO (/) ti 

~Oz 

~+ G 
U . 
O 

y, G 
N N 

p LL s. G" 
y 

a 
Y ~ .a 

a 
p 

y O m O 
O 

N 
O 

N 
O 

N 
O 

N 
O 

z ~9 40. z z z z z 

s 
CD 

01) 2 13 
(D -~4 
rn" "d 
~ N 

b 
N 

'+O+ y N 

U 
W ~ . 

G O 
.z 

'~ U N O cr Q 
z 

Q 
z 

Q 
z 

C 
z 

C 
z 

00 
Y y ~ y 

O 

O 
. ti cN m ~ C ~ 

YVd . ti ~ 

' C W a; ~w t~ 

o ° 2 V 

z z z z z 

U °° U 

"-i 

Z o ¢ V i U ° a> 

o vil 
z 

"0 
N .~ N 
r- 

ti 
z 

y ^_ 
O O 

ti`° 
fV 

~ W N r ~~+ y NN r o r 

r r ~ o Q 

C 

"ON N 
O
Q V N 

U 
" '~ 

N 

V N " A 

O 

HN 

'7N 
d~ 

q 
Nti 
cnz 

NN 
~r 

~ 
vi 

C 
° 
MN 
V)r 

A 
~ ON 
>r 

46 

121 
W) ~o tl- 00 0\ 



Q 

N 

A 

00 

4 W. 

W 

U 

a 

H 

N 

O 
o 

o 

rig O 
a 

0 

W 
4�, U 

M 

4"w 
O 

N 

as 

i 
N N 

'a M c+1 c0 _w 'C (z 0 O 

�f"r ̂ 
U U 
5 O 2 ¢ U w 

, 
U) 00 

1:1 
U 

'Z7 Q, w y U ~'' O y 7 

L7 

F.) LZ 

O 
a+ 

C C ~ V1 cd cVC (~ cVd E"i n t+ C CI ". 
Ri ~C (~j 'L7 

:;4 
a 
44 
¢ 5 cd m C) C ,4 o Cd -= < < b 

' J 
.- oo - 

C'i 
am i O ~ 

CC Y U N :3 .r U 4+ p 
y N N 

.D N .O C bD "v 

Y _~ p o Ob o0 .0 u ~~ 

to 0 

0 

t-- 

r. 

6 

yz
r-- 
~ 
00 

6. 

?C C cn b 

Y 

U ^d 
C 

c
A. 

N 
O V] 
O E"' 

N 

W 
~ 
.D 

cl) 
C 
y ' 

cm U 
LS. 
U 

"O 
C 

,~ 
U 

O0 
O 

'k,' 
O 

cd 

z 

-O 

p 
N N 

"bp 

¢,'~ 

U 'ate.. 

U 

"Q, 'Q. 

~ v. 
yp. 

CL 
CL 

y 
y 

Q 

~' 

N 

N 
V7 . m y U +"C.+ R~ "~ Lti. ¢,lD cUd U N O "O f]...C d " `3 cd' N H Z .. 

V1 

q N 

C', v N 
«f 
w N y 

"O co U 

o 

vn 

i+ 'r 
N 
ho 
C 

y 
it 

a+ 
C ~r 
O ~D 

N 
(mil 

t 

'-d N 

o 
7t~ 
U 

Ez 

oz 

.C L 
O co 

U 
N O O 

N 

y ~'b N N 

rE 

00 
LP 0 

as bq 
-F: 
O 7, N 

C," 
co 

.. cc U 
Qr "~ O N C 

IA 
-p t0.. y N C "C C]r N" ro 

U Q C 
0 
N O O +~ 4 O N .2 

"0 
Y 

'5 
U ~+ = * 8 U ,~ 0 N 

U 
U 0 C C z 

01 
N 

In' 

~, U 0 C 

L4 

N 
6 

. 
- 
8 

p, 
p, C 

C 
O 

U 
d 
b pp N '+O+ 

y y 
m 
C 

Pr ,^~, N C CA 
O 
C y N 

N 
C N `r 

N 
CL 
H 
GL O .~ 

U 
E 

z 
N 0. 
O " 

0 .2 

WU 
N 

O 

O 

s. 

¢ 

'b 
~

. .+ 

.D 

cd a a 
U 

,.O N 
'fl 
b 

O 
y0 

' b F 

0 .0 
^ 
cd 

cC 
N 
U 

y G 

O C 
0. fV 
b CV V 

py 
Or 

a+ O 
N 

U O 
nT 

_^ 
y 

.--~ 

O 
U 
,a? 

y r` cd 
~ 
y a" 

cCO. 
4. 
N 
y 

N 
yy, 
O Y N 

U 
ti 
C 

C 

O 
c3 
m 

^ 
R 
G' 
a0. 

y. 
C 
G d O U 

y 
y N 

y 

N N C 
,.C LL N 
A. ̂ '~ 

O C cd 
'~ 
M N O 
N IA Cpl M 

C 
L~OL O ti j U~ 

U 
y y td y0� vi O ra�, , 

-0-0 
C .h .O ..0 

0 C O. " 
O 

y 
~"~ 2 

N "c~ 
_ 

y 
"U 

Lh II 
s0. 7 
w G 

N 

0 

"C C p U ' N :~..' t O 

O N 
C 
N 

_ 

G 
y 

Q N 
y .- .; [~ 

U ~00-o>OE: 5 5 y mrom M~ cps oz :n n. s c= -'°-00 Z,~z 

ff 
o 



0 . o 

00 

0 

z 

W 
U 

W 

a 

0 0 

~ O 
;64 m 

V 

O 
w 

Wa 

A w 

v y c O ~ . 0 3 b -~ o 

0 V) 

-Y ~, ~yHx zo .~~ Nz 
u 0.) 

O Q .k ~, O N N R .~ ' N G cV . 

'2 w 3 ~ 
..+p 
~ 

't7 'O 
° 

y O U 'y y 
'~ 

w .~ e0 N r . 

h 
2 N 
N . 

44 w H y °~ °' -o a o c Y ~ . a o 

U '~~' V) 
O y b 

_ 
O 
U k O o y Gq Pa , 

e O 
C CO 

M 
O+O ' cd lD U 

c0 , 

U 
'b 

O 
U 10.4. 

O 

G 

F, 
cd 
'O 

O . 

7 U 
L . ~= q . 

~ . a'rJ 

t], .C 
O '~ 
U 3 

U 
N 

ed 
C~. 

N 
iC a) 

[' . 
++ 
Ga t- 

d 

I 
L7" 
d 

p) 
~O 

a ) 

I 
i 

bA 
~ v 

ri 
N 

y 

y y 
N 

o 
~z 

0 
.

o 

_ 

`° 

x 

ro 
a' 

w 
-~ 

w 

w 
r) 
U 

U a) 
.p ~ 

~ 
'~ .d 

~ 

a) ?rah 
c 

"

C 

;d K1 '~ ..C.. 
csC Y y 

w N 

"
P 

b 

vi 

0 
"~ 

"

3 

:3 0% 
N 

y .~ 

O U 

C 

N 0.- 

C, O 

a" 
(V 

> 

~,
U p U 

.~ a,L'+ 

O 
y 
0p 

N 

al 
=~ 

U 

O 

U 
2+ 

pDd 

4. t-- 

W 
(V 

N 

0= C-4 C* -.5 0 

CV 

Cl, 
o 
U O a+ 

,b 
..O 

U 
N C e0 

N .O 
~o 
4 

X 4. o 'O W N O O taq p bA C O G 
C O" - y 
O 0- N 

t~ i
'' U 00 

.~ 
U c00 

°e~0a ~ °cL .m 
00 A 
~ 6 'Y 

U +' ¢O~ 
`°Q N 

o 
cps) 

"O ~O 
cy~ 

U V U 
yaQ Co 

U r: 0) -o6' v°' ° `a. w~ 3 0 "8 a) z 

w 



0 0 
N 

i 

00 

W 

w 

w 
U . 

W 

U 

a 

N 

O O 

c7 0 
w a 
v, o 
a rA 

O 

w 
O 
a 
CC y 
.N id 

A w 

w 
UU U~ o . 

0 a 
Mw 13 

~ 

c 
-ccoo z . 

~ 
[52 

Q 
z UU, '= U u i-y w 

d 

O w O N .-, N N 
W 

i~ A O ~' 

~ 
C 

M O ~' . .O 
cc 
~ 

y0 
N 

c^C . 
O 

'C 

O 

O 

a O 

~a' N 
a~ ~n 

^ 'C W i ^ 
M . 00. 

o 

..
"
., - O R y . [ U N U O 

0 Q H ~, r 

I 

.
y 

4) a, 
°° ¢ 

Gz� 

C 
"18 ,;; 

p N 
O W 
bO .U 

.r 

.S 
ti 

o 'C G cd 
LLN 

-0 00 N _ 

v U 0 "o U 

U G_QN ~' U 
a) 
.`3 

'C 

- 
i0 
u cV 
u N 

o 0- 

y N cp0 ~' O N N ,~ Q . O A O Z 4 Q U 

"O 
o a~ a.W U

_o

. .a T. _ _~ cid 
o . -14 . ; 

10 
ad 
>," 
z 

o a) y o - "o 

':+ CO +r U c~ m p 
C,4 o 

U . LL O 

o U 

Rw 
U 

~~~ U e0 Cl) W U 

U O Q O 
N 

a¢. 

._O 
W ~ 

"tow 
cA 

s0. Q 

~ZN 
N ~ N 

~,~ 

~ U bD ~ 'y ~ N 
° .~ c . 

U 
o_ 

w 
U o o e~ 

U .~ 
a. 
~ U O 

c .d 
U 
Q Q d m ..~+ a+ .O r"=, 

o :3 

a "o 

R N .C N ° O O U , :.. 

CQ"r U 
N G f V 
I~ 1 

C y 
O 

bA'D 
C td 
N N i~ 
y U y "a t8 

>, " 

Q 0 
N . p y N U U U U aY+ 

4-4 
P4 C', M 



O 
N 

Cp . 

H 

z 

w 
V 

COO 

U 

a 

0 

a 

z 

a 
V 

v 

R. 

A w 

.. YO a 9o03 30 0 

O U ̂  ~ y, w A. G A. p .y N 4) 
~ ~'~ N 

a 
U 

In, -0 
«f A, .+ . .y 

-R N A-0 ed N w p b0 l'- 

i~ 0 U 0 N 
b 
i " 
,x ~ 

'L3 
o 

U 
°E 
y A 

O 
0aR .y U C in O ' 0' w N o'eo '~ 

ai~ 
C bq 

F5 

U U{''~ U 

u 

a 

o a. ag o 

0Uz° 

° 
~ 

-~ 
~ .G°~~~~ 

a.1 g °¢, 

C~ 00 

' C -A -S U 
U 

C 
N 

Vl a~ ai o ..c 
a " bn 
O q 

a. U 

¢ 

a ̂v 

'° e 

.° o 

,d 
2 o o 
y .~ 

o 
o b U 

bA ±' N GJ 
Q 

V) eOd y Ga CO U C Qr .~ 'O O U O Q, y m N C^ t]. 

U 

y b0 
o 

Q 

d 

~bA 

,d
.
ry 

~ 

O U 

Q 

. 'CJ -m 
U 

ro 0 O N 

a> W '° 
In . 

a a~ i r° Q 

N .. 
U 

N 
00 U 

[ 

C 
o 

~'U Q 
x 

",,~ 
d 

4r 
14. 

En 

.a p .

Q 

U U 
3'x'3 

C N 
° 
a'~.+ o 

° .o .C 'O .w ~ "~ 3 ~+ N Q .~ vi .w ~, a 
cc 
O 'b 

s U O" 
0,V 

'd 
5 
o,° c y .p. 

C, 
w c 0 

49 

o . 

- g 

O 
W.0 

y 
.
3 
w 
U U 

.
3 
O 
v by 

O 
"klL. 
q 
U 

Y 
.O 

i0 
ti Q. UL1.=+ O 

~ 

S3, 

~bD 

"~ 
y~ 

O 

N 
U 
N 
O .C. U y y N N N U cd4 w . U x C w G N U ~, , A l~ N 

._
0 

j 0 y~
.
a. o 

a 

75 g~ 

N "y 
O 

o 
O C 67 U Lt N ,w_, E U p. O 

w 
bA 
U 

A. 
w 

E cd 
h 
N. 
c 
~", 'C 

G 
yr 
N ~b4 ~; h 

U 'G) 
E 

C.) 

E 6- 40, 

aUr N 4. 
C4 . 
O 

a°°. 

o 

c 

U 

N 

3-1 

C 

Atoo~ 

0 
mo o, 

0 o 

c'o ~ 
U .,... 
a 

O 
.b ;? 

N 
E 

Q7 

0- 
.3 E .1 U o. `o 

as z 

"~ g 

w U 

O "NZ7 
Z O I. 

h 

U 

U 

O 

U " ;; J:; = ~_ OW 
. C w 

O O O o .2 7S O bq N N O . 

44 
"0 

C O . ." 
0 $. 

' 0 r 
cd 
y 

O 
w r- 

°"" 
w -- cad s.'' 

.o 
df . 

Ow E ° 
O 
V 

.y 
'-E 

.2 .0 

co"N w W w d 
N 
O v 

N 
N 

ed co O O N " N O .~ 
U E N 

tU, U 
E 
C r", O 
U d1 Q 

N 
U 

CL 
N .~ l~ 

O O N 

W 



0 
0 
N 

00 ° 

A 

0 

z 

W 

a 

U 

a 

0 

W 

N 
O 
O 

W 
0 

z 
o 

H 

z 

O 

W 
u 

o c; 

A 

~w 

a 
O 
U 
w . 

. 

. 

ti 
G O 

N 
G 
O 

N 
G 
O 

z . z z 

a 

x 
o U . 

c G 
z z° z 

a 

0 

0 

0 0 0 z z z 

y a) N t" 
a N . 

0) N 
� 1 =0 

4. O 
o d, 

N 
3 

PP' 
H .b ~ 

O 
~ 
W. o ,~ }" 

~° ~ c ,, 
W) 

N 
w 

0. 
Ij 

c~ti 
E Z-5 .0 

o., 0NAo Id A bo3 0 ~ z 
o ~a~ .~° .~, y G. o b~ :o 

y 
a 

" 
N 

c0 
y N 

p., 
A 

O ti a-) >, 
G~ 

',d, 
C~of3 

W) 

C ..G, "' vi C 
bl) 

, C .r 
en O 
O 

.O " -- 
3 

"^ " 
N 

7 
'o. 

X 

`'"' 

N 
.O 
O X 
O 

N 
k ,-: 

X 
O 

cd 

z 
481 CO G~ U 

o
.

ti
v 
O N ° 

~w
c
o 
p fn 

c 
'b 

U ,.C 

10 

is a 
v 
II 
° 

~cd 

v 
II 

. 
cp 

o 

a~ 

u 
= ° 

o~ 
11 
V 

N p 
N N 
Y 

. 
Gv~ a a. z 

X 
N 

Zo 

>, 

o 

n 

bN 

~i z G N ca 
C 

N 
. 
3 

O 'fl 
U y . ¢, .14 o

X o .O N G N rG N W G N 
U 

O 
O N G 

N 
. . G N 

a C4 W y., O 
b 

° N 0 O .~ 
. 

G 
o y 
'~ bq 

o U 
~t ; oti 

U 
4 o 
M 

" mo 
C E 

o 
M 

r 
~~ O [-, ~+. 

"~ 
Gr 

0 

~.~, .~ 
U 

z 
y 

4' 
G 
°~0 

9, cd >' ca 
0CU 

R' 

" ~ 
, 

A,p 
-5C-- 

o 2 0 
00 

coo 
p" 
~~,Wr a "y °~ E c . i ~ 

:°. y cd4,~ ao
"
o ~dA " c0 W A.I~N 7..N~ o " o 

V) 

U .--~ .O~N~M 
o V)cv 
OOH 

`° 
~~ 

}° o
"~ 

U W 
o 
G 
o G 
CLN 
K 
G 
No 
o M 

't, 
Q̀ N O4, oZ 

a r r ~ 



110 
0 
0 
N 

OHO 

cQ 

w 

W 
U 

W 

a 

a 

N 

O °o 
W o 

L7 0 
Pi 

EA O 
964 M 

O 

U 

0 

a 

a 

c 

I 
C O . .a 

C C O 
z 

O 
z 

O 
z 

-o 
U 

O X 
"O 
tt 

(U .~.-ti z 

A U N O 
O 
d 

U 
C7 ~ 
O C 

y O . 
y .: O 
O 0- 

~ 
".i"' 
b y 

O N . ~ cbdA i 

z z 
0 v 

V1 

U 00 
p 

° 

C 

U
G 

U 
~~ y n 

hu 
CA U s0. pp ~O 

Q .~ 

A 
. ° 

r. CN 
- , 

O 

o 

t` 

N dj 
o .0 
~ ;.d g U ^y Q 

O 
z 

O 
z 

O 
>U 

0 
~z 

w 

e Oo C 
0 00 = 00 . W O YG 0 

N .CLzzN 

X C '810 Y 
O 
N 

" 

d 'c 3 ~ 
b 
U v 
=~° 

o bo 
'G 

IL g. 
U °w~° ~2 ~ z 

H -,0-0 
:Z 

"O "S"' N 
C 
0 
C ' .0 V .(2 

~ 
.G 

cC 
y 

bq "v~ 

0 U o 
0 

M 
N O 

0 

y Y

N 0 

N y "
y 

0 x 
O 
O O C "C. O C 

R O 
"O " 

y 

C 

N y 

ed 
"C> 

N 

~; 

W O 

O O 

O C 

O NO 

'n 
s, 

N 'Y 

m 

C N A N 

G. 

P, 
c 

:.~ 

~ o 

,S 

0 
O 
0 
y 
0 ~ 

'C 'b "a 

`O y 
y y 
~ y 

N 

~ 

vi 

° 

'+ 

a. 

t~ 

r 

ed 

w 

II 

Q. 
'o 

Q' 
c 
W 

ro .c .o ~, pU 3 a , c_ 

ch 
(D 
aU 0 

O O 

~~ 

N 0 y 
V) 

G J 

o 

b 
0 

'"? 

bz 

'~. i 

~.r_ 

U y ' N O N G 

o 

,-. 

z >U 

S.. N l~ 

o 

w 

r 



A 

r 
0 

z O 

F 

W 

W U 

O 

y~° - ° O - o c 0 

:.+ N N O U W y i"i U tf ., "e, 

0 
N " ~+ N CA 

(U o 

N '3 .O C C., 

'y 

y _p 
0 

1 r. 
cd 

a 

N U O 
L]. O U O O y 7 O 7 q cC y 

_. M 0 0 U 
" O " Z }, 3 
y O .U C .C ~' 

3 
3 U 

Y O ,-U.̂ 

3 U 
.mo d 

r _0 cd c = r- 
co 0 

is p 3 
0 
~ 

4. 
m O, W O" O O 

U 
0~0 N U o C 0 w o Y w >, 

-Y 
O ^ O . o o N a) 0 o U N .~ ^O N .y 

h ry+ .0 E O o f 
,~ c ;0 '~

... N v' N te+ 
U 0 co 0 a O N id .b 7 7 "~ N O N '~ N '~ N N ' ~ . N y .U 

3 .~ O O p . 

a R. 

(u id O N �"C,, .p- 

o 

p 
' 

U 
y N cn .b y N N O p ° o eD a~ 0 ._, 

N 0 N w7 p " U 

cn . 

a 
S 

v N U O b G cd O +~+ d bpM O 
O 

UC cd 
U " 

oC 

A
.r 0O 

rj, yN .O Qp d,"rU7c 
y " ~ ~p4''N 

v 
a cd 4) 

O bn 

W 

.1 

O C-4 N O -0 
CO "'' p N O U 

O 
p 

O N id 
cd 

~~' 

'a 

O 

b 

0 

y 
.~, 'b U 7 ., m G F 

3 
N 

O _N N O U y 
a a v ° m G 0 w ̂o a~ 

a 
G O d Q, 

Q U cyd 0''~ N v m 'b 

O cd N r V''Y 
q

.u U y7 N Q ti U Gr 0, .i.+ , 

W a 
O F a. U 1r; 0 

0 0 
v s~ N O cn ~ti "~ w m~yo ° a\ 

4 w U O b ,~ ~ ~ b0M ~n y g Q ~ 4a 
L7 y� C 

0 0 U 
O 

~C y 

O -S - 0 .y p, "n o 
N 

A 
w 

a 
,o 

~30 Q' 8 
a 'o 0 t2 ° c 0 c 

0 N ^o ~ ~ 
> ti 

a 

b 
I 

a '.~ 
Z .- 
M b wo" a ww .w0O '~ = 5 

.o 
4 . 

0 N 
F 

tq CY O 0- " O y Y N y 0 0 0 y 'b _ o O U y 0 O vi O R , G~ p w A 
d 
z 

O 
' O .~ 0 cd E E, eo R. +~ .b O ° a ° , 

a c 0 

y 

a > 
,o 

0 .2 U 

040.-o O N M N V' :3 G V'1 U U 'm W" -0 

N 
O 

.r p '' 

O 
Q O 

y O y 
b~0 

p. 

¢ N 
c^d 

a 

O +y+ G 
ate+ N 

N 

U 

a 

v 0q ~'~U 
.O 2 a ¢ 

a 

a (u ca 

$ a~ ro z 

N 

q 
a. U ,r 

._° 

o 

o 
M . N 

O °o y . "o Q 
W o 

0 
a 
o a 

w as 



0 0 N 

00 

cd 

W 

W 

W 

U 

a 

C 
v 

0 

CC 

W fy, 

O 
d .~ 

a . 

fst d U y 

V .A.~ 
^ 

R7 

0 
'b ~ y N 

N 
.~ U 

z o~~z 
b 

o0 

o V . 
. ~ 

y, 

~ 

y 
T 

C7 

.''r. ~ G y ~ ̂  
O .Q 

O O r '.C 
a 
w 

O 
U 
cd 
~ 
N 
~ U 
~ .~N 

. 
D 

~cVdQ 

U 

3 3 u; a~~ o. .0z 

a U 

: ate 
.
o~Z 

v 
2 E 
ono 

co> U" 
~ 
°o 

"n 

0 

. ..~ N 7 O C v O 

.r o 

O ~ ~. ~ 
N L~, .Y 

C (V 
O o m o r 

z~~ 

O N 0 Cq 
N 

w13 .1 _~ y0, G. . a. . 
4, , _ r. W vi 

O . 0 O 

O a0+ N 
0 .0 
O N N 

t4 0.00 C O O.b c w 
W ~'' 'm 7 A. t1. 

O 0 0 '.0 

V . V 
A 

A, 
O 

r-. 
0 U Q go 

0 ~ ~"' 4 " ~ O N C y O ~ N 'O . a 0 is O O z-, 1:4 cd _ OO N +~ M y 

-S '00 
0 0. .~ . .cn 9 w go zn _ .SAN o 

N 00 M 



q 

	

U
. 

O 
EMS 
d 
d 
O 
N 
O 
b 
O 

r- o a 

w z 

eU 
. 

O. 

	

CJ 

	

W 
r.4 

o e 

C 

	

~ '~ 

	

C 
CZ 

W 

on 
05 . 

a 
C 

rn 
O °o 
fS+ ~ 

	

o 
0 

W W 	~ o. 
a ~ 

	

w o 

o, 
M_ 
4-r 
0 
O 

O 

P, 

U 

N C) b°A 
ti 

&C) 
CAD 

O 'D ti 
O . 

O mar O .- 

C C A+ .~a' 
O O O N W ..O 

O A, ... 
O O O N W,° 

cc 
C) W 40. QO',,'o 

0 0 
W ti ¢O '~ 

y, O M y ~ M 

W W 
NO ~, W W 

ao >, _ 

Q ~ ~ 
V] 

.O W c~ 
wen 

.O ~' ~ 

V 
O W Q C Q C C C 

z z z z z z z 

b b 
++. at . .V. cd V " 

..o v U .c U 

~¢ . '¢z x 
y p y o fn 

N 
N°.3 GJ d 

.5 S' 

.~ yCV 
~O, .O d CV 

N 
O 

`r 
1-10 
N i 

OcV 
C ..i'm 

O .a"OcV 
pU N N 

O 
N 
O 

N 
O 

N 
O 

N 
O 

N 
O 

z zcd V~ Zccl z z z z z z 

. t o 
W 

o a; 
to 
~ o o 

y .., ~1 . 
0.0- y C^ 

y ., . 
O p00~O^ 

GL y 

d 

.v 

Q bD w ~^ 

° 
z t4. C 
O v N 

C. bA w .~ 

O ~ . . O O 

>1 Ej 

° oc 
o ~ . ^ bz ~ :~^ bz 

H_ O O m a) 
y 

0 .O "O L1 . 

O 
L-' 

C Q .~ O O 
.b O. d 

O 
z 

?G 
O 
z 

O 
z z z 

S'. ° 
z 

C O 
z 

O.' 
° 
z 

C ° 
z 

rh C) i 
77, u 

o 
so. 

o 
. 

, t N .¢ N z 

r. .z 0 ;4 0 t4 oo 
° Z 

C) C) 

3 0 o .a. v IF - a o o .¢" y ap . 
¢ ti ° V 

O N 00 ~, N "O < 'art b O 
tn 7EL -S .0 ..0 

~p .... 
G 4) a"O+ 

y 
bl) 

p ~ r 
~ 
z 

O 
Ch 

M 

~ 

~ 
z 

V 
c o 

u 

d' F7 y N 

V 

e0' 

y 

^ C ,~ N "N 7 .i0 N 

V 
18, N y 

II . . N 

V 

p .2 (V 

U ~. ,..~ ~ C ? 
N.' y ,. ., O N 

O
O , - 

.s+ y. 
.-: O N cd l-.N N 

o~ 

o k 

° 

. o 4N ca 
, o 

z U' ob 
0 
o ¢ ~z 

o 
0 c iw° ., 

zzo ob ow 
C. 
a~ 

t- U-: y 

44 

N M v~ \O L-- oo O~ 



0 
O 
N 

00 

0 

H 

C7 

.H 

z 

U 

W 

U 

a 

O 

a 

N 
O 
0 
0 

0 

Cj 

C 

ON 

4r 
O 
0 
00 

a 

O' cO Q 

Q+ 

x o ~ ~z .'O U M ~ ti 
cOC 7 y O

,
.. 

O O ~ 
O 

O N ~~ 
0 

w - 
o 

ti i ~' m sA. 

W quo Cf~ ~ 

' N 
O 

dJ 

O 
ti 
O 

N 
-0 

ti 
O 

~ 
O 

N 
O 

N 
O 

N 
O 

~ 
O 

'~ v ~ r. i 

O W E "p,N 
N 
O 

N 
O 

z' z z z z z z z z z rn ::5 z z 

w 
o � ^ 

'~ o 
C+ cd cO (V 

b N 
bD .O U l~ 

d . . bA 
A, ̂ y 

u -o Q D, 

C O z 
C . O ' z 

C O z 
Q O z 

C O z 
Q O z 

Q O z 
O O z 

C O ' z 
A O z 

N y '' 
~~ 0 

C O z 
Q O z 

c o ~ . 
s o 

Cd cV 
O N 

t 
O 00 . b N 

.c ..a~U 

b 
U O 
>' .U bUAQ 
b~~z Lcd+ti 

. o 

"~ O ai C O 
ai Q O 

ai O O 
ai C O 

ai C O 
ai C O 

ai C O 
ai O O 

ai 
O 0 

ai C O (V o C x O U 0 O .C , O , 
ai Q O 

a5 C O z z z z z z z z z z aM"Z z z 

d 

U 

Z 

U 
ti 

s, 
~ ti U 

U 
¢ . ~wU . 

N 

°_ 

y 

. z
. 

° 
, 

w 2 

o " 

Cfl 

° 

_ 

o 
ii 

.moo 
d. o 

II 

i ̂d .9 v° 

,: M 
II 

p 
o 

U 
" 

C-1 o 
V 

.
~t d .~ v cy 

c Vp 
o 

II 
ms °' 
E 

> °' 
E 

N 
V 

o a 
~ 

2 ~- .~ E 

'~ N 
o 

. ryn N V 
y 
O 

v 
C N 

a 
ON V 

^ 
NN .a 

a. 
..m . 

" N W N O N ' ^y 'cn y C N 1-1 N y C y 'G N v O N - cJ 
O 

"O Q ~N ~N 

.-i 

yN 

.

U 

., u 

> Q' 0 Qi ON W N 'G¢ V N V N 
ti 

.d
ti 

NN N 
z6- 
UN C 

Cti 
z z 

N 
xr 

UN 
z 

~ L z ~N ON O 
A 

~N 
or- a t*- En t-- Mr- 

o N 



a 
0 

09 

j 01) 
tI" N 

	

~ V1 

O 
c

. bn 
0 

w ~ 

	

o 

a\ 
M 

0 
_o 

bA 
cd 
a 

00 

00 u co ^U 

.~ rx b0 
~z 

.4 
b ~°._ u a c 

b ~°btiz u 

a a c 
~ 

p 0 O O a) 
M's 181 

,i1 O O 
V2 
O a) 

-B 
o 

y 

y R. 
0¢O 

W
. 
~ 

M ~,b y 
y C. 
Q~O 
W ~"O . 

w ~ Y 

a) 
.O 

C-4 

~OrWO"y 
cd`J~~ 

p,N 

.0 N 
GrG ~ 
~OrWO 

cdv^t- di 

O 
a) 
O 

a) 
O 

N 
O 

N 
O 

a) 
O 

N 
O 

z f/) LM >, ¢ L/) rG M ~, ¢ r z z z z z z z 

cd M_ cC 

y ^o 00 ' 
y .U 

00 
r~- 
N 

ro 

A 

d eo v ¢ co _a~ d 

o ~ 

o 
o 
~~o 

CO 
O .0 U O 

o~ 
.
4 
U 
N 

O 

"' y 

O "~O 

b4 `~ ^ 

'O
"O"ON 

CD N N 
O 

ai 
O 

N 
O 

aS 
O 

N 
O 

ai 
O 

a5 
O 

z z~~ z y~ z z z z z z z 

_ Ia ;3 Wo _ 

C Cu "_
0
u 

C 
U 
0 ed 
O O o 0 

0 N C C ~ CO) 
C 
>" 

oo 
U N 

N .0 0 N 
. T~ O .C~ 

p wp a"OU p `gyp . U 
"
O 

M CN 
"O C 'b 

= 
~' 

"
O 

Cam. M 

'O 
C C Q 

C y ~' 

o .^ 

ai 

o 
H 

C "o o0 O "w 
o k .0 "vy 0. 

o C 
"° o 

O "
'co 3 o a> 

K y "0 a v ai ai ai ai ai ai ai 
O 
z 

O' "" 
z -0 

O 
9 z 

0 
z 

O 
z 

O 
z 

0 
z 

O 
z z 

>, o a) p , y a) C) y 

o °o 
a~~QQ, 

"

c 
~ 48 ¢ Q 

42 k', "
xa) .5m

" _ay ao 
ca 

"
oO 

C 
w 

cc "G ~bA. 
"
ti h -°a o O 

N ¢ 
"̂ 
v 

U 

N 

cry" 

Z x: 

O' O " o ~N ~ "c U '~ sv. U 
'a 

N po 
c1r) 
Mo 

.Ln y y Y V vil 

0 tr. 4) 

V Q II ^ ' . .N. - 

:t4 
57 N t` 

II N ., 
.a+ ..

v. N t` LC 
-cz 

V 
" 
rn 

d, 
bO .2 =0 9 E+ 'g, o , E2 

p ̀r 
C 0O d ow a) 

`' 

0 

o 
C 0 

o 
d c. 

~z 

OQ V ."r fV . 

N o" 
Q V 
o 

N 
t - 

' 

°z o~ z >~ 3 y~ o ti z C 3 o ¢ y E" a.~ > U ¢fi t; z U 

44 

N M d' v1 00 O~ 

O 

N 

A 

O 

d 
CL 
O 

U 

0 

O 

a 

" ..r y 

U 
as 
y 

0 b 

a 
N 
0 

0 
a 

w 

~ 
W ~ 

bA ~ c 

o ~ o 

a . z v 

i.i 
>' 

~w� ~ 
at ' ~ 

. 
c 

O 
~ 

O 

. 

y 

C 
H 
H 

ti O 
° en 

0 

v ti 

W W 7. 

a 
o 

C7 



O O 
N 

1.0 

U 

w 

a 

a 
N 

O 

0 

a p 

0 

w 

4-+ 
O 
N 

N 

w 

00 

y 'C o ~ U 
Ln 

~,O bJD O i--: 
C 

O 
O ~. 

O 0 O 
O N "to .0 

v ryn 8 O _ m . 
"f., 

m 73, 4C c~ o 

Kcn 
N 
> .~ 

W w a >, y . 

O O O O O O O O O O w 0 .¢, N O O 
z z z z z z z z z V) ~ cn ~, ¢ ~ z z 

a o � ^ 
y 
~~CV 

a 
N 

~ 'O N 

b Q 

z 

O 
z 

C1 
O 
z 

C . 
° 
z 

Q 
O 

z 

C 
O 

z 

Q 
O 

z 

Q 
O 

z 

C 
O 

z 

Q 
O 

N a. .A 
w C 

z 

A 

z 

03 

c 

~. m ~ 

~ (V 
h 

to 00 
N 

I "a U 

V 

° 

O CDQ' 

by > z 

~, to 
C by _ 

Q 
O 

~ 
O 

G 
O 

~ 
O 

Q 
O 

C 
O 

q 
O 

C 
O 

~ 
O 

N ~ O U 
C) O = O 

q 
O 

O 
O 

z z z z z z z z z C/) E M .D z z 

c.i 

Q U . w U U 

C,4 
c o 

N 
O .ti ~ z ~,U ti 

z o N o 
O M 

II 
V O 

r 
@) O 

,; m 
V ~O . 

U 
Q N ':+ O 

II 
No 

o 
V 

w ,b 
to V q '0~ 

Z 
V :' .m 

cc 'y O OH 
O 
~ p 

V 
O" y 

bo 7Z 

" Q 

rz 
w N N yN tj UQi O Q

' ON wN AQ 

\0 

v N 

It 
cq 

V N 
" " 

~N 

U a~ ~~ z~ aru 
C-4 C-4 

N l- N tr- 
o (N x0 N N 

d 
00 o . . 



',,, O O O O N ~ .C 

40, C) 

O 
W C RAN 

"U A 

C" .fl ~ "y CU 

oA 
.~ cd ~- 

a 

"Z 
p 

04 7D; ;3 

r~ h' "Y 
3~". u 

"y N bAN 
K 
C 

2 ~ y Qi C~ 

y ti 
00z 
O 

-0 0 

y 
tko t 

oA 

clD 

$ an o 
0 A 

O c'~ .E cC tD 

"~ 
O N 

O " N 

O L N "d C ." 0-0 CO 
0 
~l 

N 

" cd cd .O N w0 t` 

Q. V 9 cd 

a, . 
bOw 

b~lp "C w ,a, z 
.0".0 

°

l 

o E w o 

~,Cr O "O ^ . fl ~ p .E N .C O 
~ .O Y,..fl 

"O 

cd 
CM "D "y E cC 

U 
'~ Sr "c^ Ot 

" cqs 3 . °OO 
sa.C~ 

a 
x 

0 

N 

00 

A U 

O 

" 

4 

w 

o A 

O 9", 

Q . 
Sr 

c0 

H 

" . .i O 

O 
Cl, "~ v 

C/~ 
v bA 

o 
A 

~ w u 

W 
p 

z y °
M 

0 
~ bA 

C 
"a p . 

H 
z 

0 V u 

H 

w 

c w o .p 

w 

U 

a 
.o 

V 
N 
O 

w o 0 
0 
a v 

o 
w as w o 



110 
O 
0 
N 

00 

Q 

0 

a 

°' z y 

W 

w 

w 

w 

U 

a 

a 

N 

O o0 

O 

O 

C p, 
U 

o 

.b C 

O ~O .O '^ ~ ,~ 'OO ~ ~.G7 C 
r- U Ma, ~ ~ r- C 

R. 

GO,

`

~ 

0- 

p .0 O O O 
~ 
~cn ~ o o 

v .w N V C 
V a "~ a. . y v 0 a' Q w -ai 

CC 
r 

¢ y 
7vS 
~ ~ 
fn y 

~, C 
N .O 

O M 
.~ 

?4 
N 

541) g 

D 
W bn W 
C C 

o 
m 

V) N 

-a 

..~ 'w W .p . w .-~ (4 H ~ ~ ~ 
cn 

cv U 
E ti 

~ 
"o W W ° z V 

y .se 
R v~ rA, z . 

as ° 0, 

O 
.U O 'ct N 
~, ~ C N 

s. 
`ay3 

C/] q N 

bA N C N U U . 

'~ p 
~ 

9z 
_~ 
° 
o x 

yV Qcv 
II V rn '~ c.+°3d b O C N y ~ CO C 'b C '~ w t~ 

st 
Z tUd~ 

.~ 
"On N . 

c . 

z 

.~ b ,o . o' ¢o . 

x 

d 

. 

_~'.+ Q' C N UC N ~ N 
C 
V 
O ̀~ 
U ~' 

rn 
~ 
C N v' 
C N N Q 

t]., N 
i. 

a 

p 

w ~ ^ i 'C et , O c,l ,U", 
~ p N U C C " 

O O 
~"" i. N 

L~7 
" 

W 
C W l~ 

.0 o 
'o id M G) UU, O ~. 

O 
z 

i ~ 
.0~ 
N 

G 
z 

C ti 
~ .~w 

b 
N ~ ti O ~ Z 

o a 
.~ ~ 

. o y o c 
Cd ou 

a) 

w C 
.a N to 

P 
Q, 
w O O d 

t 
4-3 42 YO .~ C U ~i 

bOp 
y 
L1. N L̂i N b0 . 

o Q) Z 0- 

"~ O O N G, kw y U s ., O O ax"J U ~ 1"" 

.a 

h 

c°) 
. 

O C _ 
'rn 
b 
y wO ~,~o^o~,,g p 

N 

~ 
U 

A .- 
C 

N 
w cd ' 
mow 

w ? 
C 

' 
^ _ 

r' 

~, ~C 

3 . .°0 

.O 
A 
2 

° 

'ocv 

,_,, 

co cd 

'o 

"a 
.L 4 N Q) 1 . W >, 

'20 

'C~ 
t4 O i 0 

10 
M N . 

-0 
>, 
cn 

P. O t 
CN -.e 

0 .0 

.o .o 

0 
tQ 
V N Q V 

z

0 
L. .0 

N . 
u 'N 

aaz H 

d

. 

Ri N M ~r 



z 

w 

U 

O 

N 

00 

Y 

N 
O 
0 
0 

a, 
0 

O 

0 

a 

°\ 
M 

O 
h 
CD 

bn . 

Pr 

y Y Y Y y 
U 9 O O U y v, 'U i x U 

O O U U .'mi x N 
O O U 

y 

U x O 
R 

,fi 
O U 

U , ,x O U 3 O V ^ 
>V O U ,'a U O 

.'.'' U U ~ . U O 
- -a 41 Y U r7 
U x v C Q ti rn 

>, N 
'O 
O 

r 
0 cV 

'b 1^ 
O 

.,9, 
w N 

. 'ly y, 
O 

�afr 

w c-t 
'9 s ., c0 \O 

O f 2. w 

R o .C >. � \O 

Q 
S 

Q+ 
~ y 

.O to \p 

C O+ fn 
.fl cd O 
C m in 

.O 
O U 

O
C O. +d 

^y '_°4rN. U
N
wfV . U ON U P ON ^ U 4r 1 °0 

N 
U W °N 1 

O 
VNWCi 

s. CV O O, N 
U 

O 
fi 

O R . 
UPON 

N O U~s" N ~y 

p U ~N V "Y .~-N 
~, 

O 

y, 
N 

U 'Y 
~N 

_.. 
O y 
° 

N . 
U 

y 
~N 

°'i~~ 

c0 
fV p W 

't` 
N 

d
' 

U l~ 
O U 
a, y `° oU 

O . N 

_cE
U 

O x. c0 
Y U I : 
° 

EU 

O f~ 
° 

EU 

O t. U 
o cl, EU 

O y 
i. t~ 

o 
EU 

U 
o c, of l~ 
o 

y 

EU 

U 
O s. U t~ 
o °' U 

U 
O y «S (- 
o EU 

¢~Q 
ad

.
~d 

>?,d~
d 

_°
'dam¢ ads¢ ~'~ 

a,d 
od 

0 - 73 OZ ; yQ a .O Z - 0 z .0 OZ .a 0Z .~ C) Z 
E S" 
a0 Z V1 O U vi 

_I C Y W n . 
N y 

_r _ 
C/1 N 

1 yu _ w 1"' 
N L+ y 

N . 4+ y V] U 
Ln ay.+ 

V2 U 
it y 

(n 13 U 1" 0 Y 

y 'fl ,~ U O 
xyw .~ 

"U ;~ ~ 
xyv~- 
Y ̂ C U "~ U 

o 
y 
N ,O 

0 
U 

y 
~ "p 

0 
U y y ' 

O 
x y b . ..k y b 

n~ . 
p 

,.Y, 
E'+° 

y 'U U 
.O 

Cn U V7 h it VJ y iU+ C/2 vUJ E 
"1^, 

(/~ y it 
w 

'O ..O 
V7 pN N 

U 'C ,~ 
~

. 
iO.r 

aecf+ 'O ..C 
!/~ Lp0 y 4U, 

cU0 'l7 
C/l U y 

d V >", 
y ° 

Y 
-W co 

i (0 
42 

y '~ .~ U 
Vr N W 

' 
it 

y 

. .fl 
N 

cc, l~ y E 
:3 U 

C-4 
,1'+ W Ci 

t- 

.O 

F 
U 

y 

f3 ~ . N 

qq - 

N 

& 

N ~ N 

y ca 

E 

. 

a 
a 

to 

~U 
oo ~ Q ti 

yZ 

C14 

~ 

~' 
o " 

a~ s . 
o 
~ 

.x ° 
~ 

~. 
.o 

~v 0¢ ~ti 

gr- y ¢ . 

ap .sev~¢ '~ 
y~Q 8 >,v .0 ,~ E ',-, °°' ~,~ .x

O
2 c

O Z 

°~z o 'QZ 
4Ej 00- 

C4 -a . - 0 . . m "g 's 
72 
0 

in w 
Q
o m N 

x 
'y 2 N 

0 x .
rn y U N 

° "
h 

;x 
U N 

U 

c~ y O 

- p R 
U x p O R s, N ti w N 

E-, 
ay+ 
w . >., N O 

p . a ̂  y . G O 
+0 

O y "O.' E`r y N 
0 
N N ~U y ~U O b o; " O N b y t'V 

t*- 

.

y "~ 
d 

O y U ~N O U jjjyyy N 
z U Z a . .c 

U 

~cn Z 
_V ~' 

3 Y tI 

U 

-~ x 

y. y~ y 
O 
U 

~c 0 o 
c0 

ox . . 

U 
~O 

U ° 
\°ono 

o. 

y N 

O . 
O f. \O 

..p. y 
k _d W 

.~ o 
O 

'.G U y U U ~ - y ate+ y \° .y C N C y \° .- . 
10 -0 

U C ° 

y U C, .t. ,D NO 4 cdN 
U ~w N axe y Cc~N ~''C W N AgyON .fl CwN U 04~N o U~.. 

.p .Cd 
o 
E 

N 
.Q .yo yN y N 

t. 
TU N y N N 2, y . cdN 

rn 
N N 'O8 4. 

~
cq _ 

0 
a 0 vN~U .o a "° oU 

\0 
4) >,,++N 

'0 

`t) "[ :° oU o .o o U 
o"fl . oU 

oU 

~ 

cN 

o p ti ~ J v~ 0 C) " ¢ 
c ~ Qti 

>, vi 4 

oti 
Q ¢ 

oti 
c 
a s c b, 

Lz- wb Qy Z 
N 

QZ r. 

'

o 
Fz, ~ 

>,,r- 

_y "O N U V) U5 
b, ii ~' 

~O 

~ 

Z 

.y cC0 N o m y O w y 0 

~y 

N C 
Z 

b0 

N 
Y 

q O 
ro 

`~ ~i 
>' d 

""1.+ N y O ry FU. U ~ 
C 

. . N 
0 E 

,O V) 
N 
c 
y O 

.
m
° to C 

.y 'y o 
N p ~ "y 

;, 
~~' -c y 

bp 
EC ._ .d 

il 

o . .ri 

'0 

~ .S b W U' 

5 .E o 

y 
N A 

~°, 

_ 
1 0 

C 
y 
> ' ~ E 

0E 
W 

;; 

' 

'° 
E

. 
O R. 

W a ' 
W 

G .E 
'C d 

�O 

1 .E, y ~ i _s. U E p o .
E 

:3 

y .y 
17 

o 
2 - 
'm 
2 
o s°. E 

2 m 2 uE .22 

ci U 

w U 
ti 

a 
ti 

0 
M n. . 

N c Mo c 

IV, IV, 

op, t ̀, fl 2 V \.O _o r c o V 

.G II -~ cti ° C"j o M "m C, . 
V c 

E .0 

O N ~~ UN ?~ U OU 

.

EfV' ~°N 

a~ >z U' 
¢~~ 

r- 

~Z Uz ~,Z 
C-4 

a~ 

cq 

C14 

' 



O 
O 
N 

00 

O 

W 

w 
U 

W 

a 

O 

C7 
w 

N 
0 
0 
0 
0 
a 
0 

O 

V 

O 

A 

z 

i .i 
.w. . 

U ',fi 

Y 

x O 

Y 

U > 

N 
a0+ 
x O 

^ 
O > x N U 

'~ 
> 

N 
w 
x N U 

'O 
j 

.,O_. 
x O 

N 

U 
'S3 
~ x O 

N 
.u 
U 
b 

~ x O 
o 
U O 

y 
OG. O 

c'd' 
Q 

i. 
"' 
U 
b 
~ 

~. 

.0+ 
x N 

.'G .~ _CVd ~° .O _~ l0 .UG _cVd ~p .O Y .~ G: C G 
R 

QI G 
t? 

N 

N ,~N 
G 

^ N 

N 

W ON 
G N 
V pN 

G 
U 

4) 

N 
ON 

G 
C) 

N 

4) 40I1U 
G N 

N'+O. N 
L' 
0 U 0', 

N 

Nw 

b o Kl .b 
O r̂., 

G 

V 

¢ N .~ 

w CN 

O o O V O N V O RS t~ V 
O s. y t- V O 

N W y G l~ 
O 
V O cC l~ O cC 

G 
O O O O bq U O L. N 

~, 

W l~ 

O 
In Q 
In" 

_ 
o'¢In¢ 

_ 
Z m 

~d L/2¢ 
"5 

` In 
ti 

Q.
¢Ind Q Q ¢ fn¢ W N 

'¢OM 
GL4r 

NO Qto 
E 2 
0oz 

E 
0 
Y~~ 
°z 00a 0 z 

E 
0
tn ~ 

V] 
oz -0 

yII~~' 
oz 

E 0 
a -s 

aN.VI A' 
-oz A 

uC/~~' N 

0 
� 

'TIC.' 
~ 

, 
~ 

aN+En~' 
oz 

y i 
:n y Y In 0j .Nr

. y V] 0V) N w 

.
In 6 y y 0 K In W y to y _vi 

M C/) G Y .+ V~ G W bD . C Y ." .. In 

;o 
to 

.o 0 
o b x 

y 

o 

LO, 
y 'a 

vV, 
a" 
2 In 

;d 
m ow 

.d -o 
y 

o t7 
H 

t 
C%7 w y 0. 

~-o .~ 
° 

u 

y 30, Ln 
o W 

~W,r OM 

~ 

>, 
Q`O. 

l~ 

x 
° 
Cn 
b 
GV 

Nb " 
°~ o 
y 70. In V] . 

,ur 

x 
U 4C >, bA c 

x. ti 
O a0. y 

.̂ 
O x N 

N 
~ bo0 ~ ~ ~ >+ y O ~ > ^ ~ N G h ~ 

L pA d U b ~ > ~N ,N., x )O OiD p N U 

N 
0, 

~i 
-2 
0 
o m '

2 
a 

0 0 
rs:,n a 

W 

-°O 
C/1 

-E C:) 

5 E 
:In 

t ti 
N 

v ~ 
oN 

cd 
48 

ed 
8'bN U E 

U 
0 En 

'o 
110 0 d 

cn -0 
.~ x x n7 ti y , u ti y ~-; 

M. 
' 
W .YN. O 

F.. 
N C 6 ro U 

tbo 
6 

,O x ~' U G 

y 

O y 

`O 

N b0 

i 

O cV `a 
Cc s0, . 

o
a

. 

fl . 
y ¢ O N 

C* 0 

Z 
N N fV A Z O >, r N >, cUa IV U m y y y I7. ° K GO ° N G̀Y3 

c Is ego .Oo 
kl) 

oc 

y p4°N 
.O 

C W N 
~inU . "y > W N .y 

GO W N U 
040N C G N 

.2 

. 

g Ov 

.G .-,~D 
" h ,0, 
G .C 

y 
U\O 

it 
o cz C14 

'd N 
c-, >,O 

O 8 O 
C'4 
N 2 , j c~ r 

13 
G 
"'S 
"O-' O p 

17~ 
O O N t 

o >;In 
a 
¢ 

O 
. 
-O H 
>;In 

o r 
¢ i > b 

y 
G 

Y N 
> 

.t7 o U 
Q 

O .,., 
c 

p 
U 

,?~rn ¢ 
-g 
,. 

-o 
>; 

E" = U 
In ¢ 

O . . . . 
.~ 

O G Y 
E y 

G ° 43 N a 
G 

o 
as 
A 
g 

4W N 

6 f-: 

OA ° . C 

~ 

° Z 

o O 

C "N 

.fl 

'~4, 

.° 

vi 0 
Ins-; o V) 

C 0 Z 

o 

G 
ca 
O 

cn 
O 

"-; o 
O x 

U 0 bA ¢ 
~ N 

o 
° ~ 

U 

w 'y .C .~y y ~ G 
co? 
�rj y bt1 G C s0. 0 h 

v) 
zJ 
w 
N 

.b 
C C 

Y 
.t1 y 

~ Y 
�C7 y 

w. 
N. cGC a. N 
G 
w 

. 

7, bq N 

.D fn ti 

V] Z 
O 
'C O 

W 
N .~ Y 

O 
'~, N p .° ' N 

rn w 
\D 

~+ 
O 

O 
~+ N 

.y O N 'l"-. 
O 
'm 

m O " p N .C O N G aD o In i 
"' 
w a O 

N 
ao .. ~"'. 

Y 
y G 

O Y G.G ~ ~o~ O cV ~ 
° 

o 
y 
a.o bt) G O 

a' 
y 

G 
O a'~ y ~. 

o ..O 
U ~. > O y, cd cn E N 

y '~ H y N .Y.3. it N :z 

U 

ti ~ 

`' 

? . 

U 

ti U 
U 

d z ~ 
o0 o 

z ti 
~ 

z 
o .~ . ~ z o 

o IV, L) 

c 
II 

w v 

G~ 

a~ -o 

~ 

,^ 

~ 
-o 
> ~ . 

N 

u O o 
c 
o~ U 

Z 

N 
U 

"H N O N .j V N 

a 
y N W N 

to 0 r- 
II N O N p .'O N a' y O N _ 

h y. t- U ..V+. [- 
fi
r [ V Q im - ~ 'ct O W N G 

_ 
O U 
~'>,~ 

>, C U 
OQ 

pp N 
ON 

IV 
WN 

~? U 
'C¢ II V 

hi 
cJ. V 

II N 
CV 

z~ z °sz z x~ x~ z °I~i 
° 

d' 
TT T 

l~ o0 0\ O N N N N 



° P, 
o 

I~ PP N 

a 
ao 

d 

~~x o 
0 0 

-o o ~o 
='O- 

Y El, .- 
o S]. N t.. N 

w C14 
00 O O y 

A Q. 

.a 0 w 

w C U 
Vl t0 m 

i .D 
to V? 

N 

a H 
0 a 
w 

0 

y 
"yc~VN , 

Y O 
U o t-- 

O 
'xx ~d 

Q 
W 

x 
ro C A 
y = o O 

a 

u 
.c~ ~Z 

0 A CIA 
a 

. . .h o = 

O 
on 

H 
o 

o a. 

0 

o . 

H 

W 
Z 

~b diU 

a w ~z 
w 

0 
fV 0 ~ O 

CJ' 
W 

-co 

U 
d o a vo Q = ., _ 

y y 

a 

a 
w 

~ cV 
N 

G 

O °o A ~ o 



1.0 0 0 
N 

00 

w 14 
A 

w 

Lr O 

U 

cu cl a °' 
W Ix ~. a 

o 

Rr ~ v 
r~ ~ en 

C~ v w C . 
A w b +~ 

Z rn 
O 

a~ o 
a 
o. o 
~ 

' I OU ebio ti 

10) 

p O O O N 
~ 

~,O 
V N 

"g O 
I~i w N ¢ en ww i ~. M 

W 

bl) 
W 

v 

N 
.0 W o .~ ¢, N 

C/1 

ice., 

RI . 

.O O O 
. 

.ty M 

a G~ .~Q 

'~' r 
O u rn ~ 

O "q (x 

u 

O . U Ev a' N OA N 

oz 
~O "ON 

oU 
23 

Cr 

a 

..O cti 

v 

y b0 
-.~ 

N 

~ 

U 

V 
>, 

~'^ it 
cO 

KA 

~ 

y 

~, 
.!: . .L; 'b 

oA 

U 
A 

~_ 
rn 
~' 0 

$ cA o _ o eA a. a~ ._~ 

E5 

o

. 
r 

. 

CO 
0 r. 

o ^ o o 
.°3= 

" E cd U -O 
F . U N _ . 

T 
p p , N 

v "O O 

x~ 0 

p 

~ 

0 .0 U 
LT' 

U 
cd as 

.'-' 
.C N . 

Z~~ w ~ 
y 
y ~ ~ "3 

.w+ N 1 
3°ww 3cN~' 

0 
O 

VJ 

-0 N 
bjD 

W .~. 

a+ 
` .r 
y ~ oA N 

.a 
U 

C. 
.o 

O 
11 m 

~' 

v _C14 

Z ° . H . t~ 

~ C7 

W W 
z 

d 

id 

y 
pp i--I 

0 

O °o bA 
w . ~ o 

w 

a, ~ w o 



O 
O 
N 

00 

"u 

A 

W 
z 
W 

U 

W 

U 

a 

a 

EWin O 
a aq 

O 

Ci 

O 

a 

4.., 
O ',, 

(U 0, 

M. 

0 
O\ 
00 

a 

A 

o dd'"Cj D 
4 .

.° y Y 
o 
° 

y °n " ° 0 -w Q O ~i 
y 
U > QM,-Y T U S ' U > 0Mx ,>, U ~r 

y M b ,.C,3 -.' Z 
O cd 0 0 

= CL ti y 
U ~ "D W N 

O CL ~, y 
U -042N 

p 

fn ti 

O 
~.~ 

O O N "a 0 ,y y 
O 

N O ~' 
O 

N . 

V "y M 
' .O 

. 
o 00 CL U U O V 

a 4° O Qr Q ~ m Q °" ¢ CZ 

N ~ y N . . 
i< V] W '~ N 

O O N - 
CA QO 

U En 
v, 

O N 
O 

En vi 

' O W c~ ~' 

U) ° 

C 

z 
y 

'O .-C U C" i b ,~ U Cr 

td 
. . x [n U 
aU+ Y 

Lr ay+ 
Y X 

y _ 
~ 

cd ' V 
-p 

^C 
tO.NN 

. N 
w 
U 
y 

>, U _GN 
by N ".u h . y 

W~, ~N ~ 
~E N 

" Q t1 
a, ° N - r r. n1 ~ 

'¢ U 

y L N h ~ ~ 
U 

"~ V U 
N 

7°Oti 

o° Nti ~~ 

" 

ti 
-W 

C 

0 4) z 
y 

o u 
[ 

A 

o z 
n~ N 

0 . .2 U 

k 
'o co 

z 

O. 

~ ° 

0 

z 

P) 7 

H 

O 

y 0 ;-. .bA N c0 Y 
b4 
p 

4..' 

0 
'd pp .5 

U 

~ y 

4.1 
C 'O p U cd 

.2 4".' 

O 57 "m U 0 
tf, cd di C* cF., 4, 

o`°E 
b 

y O . .3 U "~' a .D CL ° O Y W)y p 
a 
y~Mx 

x bpd " N O . 

d 

C" 

U 
V ~ 4r �., 

Z 'O 
O 

W 
'b Do 

N .C 
O 

' O G . h 
C 

rUr,~^ 

G 

O 

O 
.L 

N . .4. 

C O id , 
O 

cd 
r 

~C N 
N10 

U O 
er' y p 

00~~40y 
i .. N 

l` 

't7 V] .O .y R 7 
by e" y a7 

d 
ti 

NZ 

F+1 
bA 

O O 8 
it 'cA U 

Pr 
.~ '~ "N 
N y cd " .u 

r0 
cd 

U 
.~ 

"t7 ''a' 
co 
C; O . 

., 
C 
.O 

" ~' 
cd 

cd 7. 
4° 

N r~ U N 
r- 

v 

T y 
U 

. in . 'O 

O 
o y VI 

. N .Sd 
N N ¢ 

C 
N 

.s .. .0 0 
° 

0 
.~ 3 y ti 5 0 0 N oN E 

co 0 En 

O 0 

H 0 0 
.~ 

ca .0 0a 
O 
.c .a 
y~ c N`C ° 

b 

bOb~Q', 

Z 

Q
MW

in ¢iC
O 

2 
°~ 

= 
°~,~ "

;b 

0 ~G 

p 
...~Ud "Nd 

~ .~" 

cS 
`"m 

U Pr N w ', 

U y W 
_ y 
N 7 

U4"" q 
'b 
"° 

.D U 
U "~ 

N 
N O 

¢' 
U 

.~ 
d N N 

~. . 

C 
MG N 

C4 O Q C. C4 O 
b O 

" y 
'~' 
N 

N 

U 
cNd. +' ^ O >, . ^ N d O cd '~ ¢' O VS O CL cd N 

Cd 4.r 

o o .
0 

b& 

m ri U 

a c U 
cq Q 

.~ cq z 

.p . 
N N C: 

~ 
~ .o 

U y 

om 

Q 

z 

.D 

V 

O 

" 

a O 

V 0. O 
N ~; 

II 
V 

^ U N 

O A N 
U 

II p N 
x 

zzN .- ~
u 
~ o~z h 

a N M d' vl 



O O N 

00 

A 

W 
z 
W 

W 

a 
w 

U 

a 
a 

O o° 

C~7 0 a 

a w 

G 
v 

0 
a 

f+ 

w 
0 

COD 

0 U = 0 U v U > V U > U - U 
"CSr C ~.~

t0 
C Orv,

\G 
C Qy- C . L~ti - Q LLa `O C O. 

~tO 

v ~ow~ O N U 
..a~4.R O N U ..mow O N I 

U ..ow O 
~' 
N I v 04 ca 

.,ow O N I 
N 

U .,mow O N 
N O O t` 

C C 
' 
OU 

N U 
~ 

OV 

o V o Cj o 
E .~ ;oz Ytn`' .~ OZ vn^ E ve"' .~ oz E ~n`' C) Z Z Yr/~" C --o ; C ~~0Z C V1 N y CI vi y tj y 

N 
u 

y V] 0 a) 
r/1 m E a; E 

x 'O " x ~. -p , R C p 0 C 4. U R 
0 
C 

U 
.m 

E 

r;~? 
C 

3 

N 

N 

+N 

-0 

G .
~'rn

v 

b 

Cl) 
'O8 N P. 

OE 
y 

r 

O. 

.YO 

V] 
E _R 4) J04 

'E O~' ° 
yam 

Ecj 
¢ 

x-to Oa 
~z 

o`n 
G
O
) >,~~, 

o 
0 ~,E ̂  P4 

-14 >1 CD Ln x c ~ ° ., 
oz 

'mow 
'S 

N N 44 >' .F., 0 
. vi . C E 

O c C 
"
U~. 

O 
_~ 

U 
_~ ..~. " 

N 
N 

O 
"y 

N U N . y cd U N 

p W) (U Q` O E O 
W W8. 

N .E O s, N W y tr N 
0 E y °:~ ~ W ,off 

E 
2 r- 

H o 

N 

O o h W 3 
a~ 
~ 'N 

E 
U 

ti 

U . ? 
G 6 

U 

> ~ y~ ~En z U 
cd 
~~z 

.a~ 
U ~En z 

L7 >, N 
-0 -0 
U U 

0 "a 00 
O O 

v N 
e0 w N 

' 

u cpa. 
y C 0 

~ O 
t0 0 

= 
U 

O 
t0 

ti 
>, .O 

= 0 

U 

O 
IV .O C 

U 

O 
t0 CU U 

tz 
O O 
,b 

M Q 
O I"+ 

C 
O E' C [ --I N 

O 
b a) 

^' N 
O 

y "O a) C ^' 

.-. 
cV "p 

0 

0 p 
'G N C 

.^~ 
N 

.0 p N 'O 0 w0 \ N 
il rn O C N '~u 

rn 
. .~. 
O p M M U L 

,Op 
s, .O a) -0 

4J ^~ M 
O cd ~N 

N I u. a) .O p rn 
' .a c 

M 
y 

y N 
d) I 
r.+ N 

O 
N ̂  
id 

_ 
M I 
y .r N 

O rn 
E 

^, 
N 

L 
M N 

N N _ 

0 
E 
x 

>> 0 p 3 
y v Q 

,.0 x 
C ~' 

rn 
O i 

"C-4 

l\ 
G 
O 

,C 
. ~, p 

x 
0 r~ 

. 
E 
O 7, 

.~ rn ,O x p 
w 
r. O .~ -0-14 

IZi 
w 

c'°,4 d ¢ 
av cue o 

E 
oOOp`? 0-I 0 ~ 

v~Cj 
`. C - 

m(j m y 
y 
U 
0 

.(j y ~a o ~,U 
bA V 

O U Vl N 
C N y0 

N C .O 

b 'O 'O o 
y Cj - 

C w O 
C 'd C 

Q 
~' CN 

) 
C 

O Q 
CO w 

O C 4" O Q 

.55 A 

° ~' E vi 

U .E 
aU"+ C 
moo 

4+ .emu N . y~ 
,~." "O " 

o N N U 
g 

. 2 .2 Cn 
. 

.2 N 
v 0 O'E 

sU. "~ .,Ur N aa 0 'a E 
O y 
y 
_ Ln 

a~ 0 '3 0 .~ o 
Cn 

> E ~ c°v En ,. Cq .n v) ,°. U ~ E ~ vi V rn 

U 
Q 

a+ 
N 'C 

25 p
. 

~ ' rn fV '~ tD 

>~ U N N. . 
~O 
c 

M 
M 
c o 

o . 

o
~ 

"a 
U 

C'i 

V 
N 
t~ 

~..' 
co 
Q O .y 

ON 
N _ 

.2 fn cV N .y N 

:d r- to -E 
y 
o 

EN W ~ W 
E'N 

t~ WN 

Q' FoU M vN aL? EU 

O -; > z 

II 

O U 

.c cv 

~~ Nw ~z U z U z 

x o 



ID O O 
N 

00 

A 

0 

H 

H 

z 

w 

w 

U 

a 

rol 

0 

W 
a 

N O 
0 0 
0 
fsW 

V 

0 

y u 

A 

w 

~ y y in in ~ 

..~a 
.C cUd l0 .CJO F. 0 0 . j y0� cU0 ~_O O O U ~r i. ytd, 

O O -w 1 o 
~Br 
rr 

0 0 O 
> 
2 

14 d) 
cUd _~O 

d O 91k CN N 
ON 

O Q+ 
U ~~ON cV O 

U N40N 
yP1 O 

U cd Q'LN,N 
40 N 

O 
U ~ 40tV 

P+ Iy� cV O 
U 0 

Q+Ly, cV 
40(V 

r O y 0 T- - O 
V , O y N O O Y N y . I~ . p O a"'L+ y N 

l~ 
O 
O +~

"" N O ff. . + ~.,- N 

u O 1_ 

~¢~d 

O 
¢ 

O Q+ O O i]+ E U C 
rn z U O s. 

O. 

~ 

E 0"' 
z 

"E~ v)'-
' 

oz 
E 
a ~oz 

V)" 
~;oz 

Ey e "-; 
O 
.~ ;oz 

Cn " 'E=w-' 
z - 

"
E 
.0-,oz 

V) 

.~ 
fn 
I 

vS 
In 

V] 
I Y 

y vi 
tn . 

cn 
1 _ 

I 
V] I(n _ ~_ 

0 
I yU� U 
y (n 

m 
I 

YU. N y w U aN+ 

£" 

~ y ~ "~ 
U 

.m '~ "~ V y N O U 
N 
N O U m N "7 U 

rn 
N "~ U y ~ "O 

W CO y . . V] y V1 Cn V) cd y A y Cn cd y 7U, 

X 

.ia 
v 

c° w cUd `° cUd c° ..o O O 
f+ N N N 

ao
E 

c U 
" 

EWE
."~U O ~2 E U 

C14 V) -14 m 
"
11 
~¢ ~¢ 'O LU. N N tU. >1 C/) 

z z 
0 

0 . 

oU 
9z 

~,~;~ W.~z 

d 
U 
~ 
Q 

Q! 

i/1 ~ N 

U V) 

R+ 

4 
Q 

Cn 
U y 

C 
y 
C ~ 

y 
aU+ 
u 
~ ~" y 

7 
6~O 

Gl' 
y 

i 
Q 

i, r. Q O ~ y ~ "y ;~ "
y 
O ~ ~ "

y 
O ~ 
^ 

~ ~ rn ~ OD yU, w ~ y v1 R 

0 7 

^O 

N 

X
C' U 

O 
w (V 

X c' 
' _W O 

U 
N N 
"''~' 

W a (V 
id 2, N b0

. 0~ 
¢ 

U 
V 

S4 U 

C E ¢ 
O i 

N N 
~ O YN ro ca 

~cn p O ?.O U) 
v Cd (V 

CC La L 

U 

>' 
04 p -77 >, .C > + ."O y ~' U ..O 

N

. coo 
O -00 

V) 

O 

" -
. Z! \O 

N 

y O 
O ~O y C U 0 0,10, \O A

O U c y 
U - O p

. 
U 0 .-. 

- . ,D Q C 
O U WO. ^' y0 y ̂O 

Y 

y 

y. 
W 
I~, l~ 'O 

.O 
>, ti 

U 
..O M U 

N 
N 

s. 

'C 
U. 

er 1 . 
' O 
T 

N 
rn I 

>+'C 

.O 

U N 
.D ^' ti N ~, M y 1 

~+ 0) 
.a . " , N 
M N 1 

>~ 
O 
b U 
N rn .D 

CV 
M m N I U 

'~. 
O 

9, X 
In U cC ^' '-" 

U 
V) U 

"~ 
X U q 

N 
0 

0 

r 

~ ~ 0 .D
p 

-14 ~ ~Ot >' in. G XUd 
b 

c 

"
a. 

O 
E L5 

d 

O 7 O ~. 
U 

~, d 

.

O U 

_ 
ti 
U .O 

U 
_ 
rn 
U 

_ 

0 0 _ U _0 
rn 
U 

O 
O w U 

..fl o ..O co ~; 

N a+ t u -00 C? 

y aU..
. 

E c' 

"
N 
a ¢ V) 

N. W 
"
y 
n, 
k 

"- rn 
"0 ~' 
w c 

y 

, N 
c~, 
¢ Cn 

"
G-". "~ N 
W a a. ¢ Cn N 

"
ti O 
a+ 

"
N 

a ¢ (n .0 

"00 

y p U 

N 
W l~ 

, 
N 
O 

N 

F 

" :," 

W "C 

"~ 

" .U+ N 
~ O 

i." "~ 
m 

U C 
_ ¢ "1 

y, 
O 

U ..~.. 

N y 
3O "O 

+' .O O y V) 

"~ 3O "~ 

C, 
of "C y V) 

O " 7 

.'~, 

~,U 

U >, C p 
COC U cV 

U d' O bq y y 
i 

a 2 'E .Qcn 2 U0 M ° 
td 
0-0 V) d .2 'E Y 

U 

U 

U 

¢ ~, 

d ti a~ 
, 

z '-' 

_ 

s~ 

s: 

~' V7 

(V 
V) 
C O . 

N 
O 

s.: ."fl LC 

^° 

h 

o 

O 

V 

.D o 

c 

VII 

VII -0 

d . n v v c 
`° E . 

.Q 
r~ 
CJ 

V 
ti 
C 
o 

C 

y 
a 

C 
O 
i 

rn 
C 
O 
S, 

"N 
yN 

(V 

N 

"~ 
ca N 

°tog 

N 

N 

_ 
C-,l 

pN 

"
E 
_ _N y W II N 

"
0 
W (V N i".'N 

U N 
W N N fV WfV cC . (V CU Q' U 

U 
UU 
U ¢ O CU ¢ 

1U N . UN 
z~ 

CN 
U~ 

D' 
z a 

T.O~, 
~,z 

ry 
z 

a 



O 
O 
N 

Q 

00 

O 

O 

z. 

con z 
E-4 Q 

45 
Fi 

w 

a 
w 

U 

04 

a PQ 
O 

W 

CJ 
O 

S 'C40 

A w 

O\ 
M 
W 
O 
N 
Ol 
4) 

a 

.o ID 
r. 

R; 
No ~ :y~. . U 

z O V 
,~Xv U O ~X O V O .̀"' U ~X N 

O V yo b0 O ~~~". U >X 
O U 
0 `r U ,7 .Y O U O 

O `r 
U 

C 

~,N C
z 

O "~ 
'O 
U N W 

wN 
~ 

O 
V y W 

y,N O C^ 0 y,N ~ ~ 
UO N r- 0 -0 Q O 

z 
"- O U 

d c0 
N ~i O V N 4o y.,N CV 

y N "~ O 0 O 
O 

. 

t 0 p R. 0 N A . 
_0 
y 

C N "
W 

m ~s .O 
.D y0 O y 

° U 

cd 

° w U 
W ¢ c "0 b ¢ ti ~Q'rn ~ t4 

y E 

' 

E 

y ;; m >' v 
v~o , ; yo z 

C'n 
'n 

y o z 
W cn -1 

oz .~ ;oz' 
~' 

O fA 
.~ 
N rA y . V] W y 

c 
V1 0~ y i cn 

K C7 LU y LI N vi u ;, . .~ . 

!-' O 0. -alC N i 
E' ." 
X 
U 

. 
y 

"~. 
b U n̂ 

F." 

- U U O 

(._, .O y 
U y d "C 

O ~4 b " 
"C 

N 
N 

E., .O R X y 'c7 
y 
.~" 

f . .D 
X rOn 'O 

N 
.~ 

t7 
O W 

u M 
N 

Q V] 
'b 
y iU+ L7 

,O 

y t7 y 7U. cn 
O W C y 

m ,, 

y,, l~ 
cV 

Q t~: 

U N 
y 
Ln rUn 

C 
a' 
7U, 

U 'O N .C 
Ln cC3 

C 
C 
s0. 

O 

X 
..C+ O 

v1 . 
X O 

b0 T ~+ N 
y ~ 

y 
N n O +' ,-r 

O N v U 

a 
-0 
~ti 

L5 V) 

oz 

< 

nU 

c 

~~0N N ~ 
[oz 

(n 

~cn 
c c~.~ - ; ' U .c 0Ci 

~V) 
ti 

^p y N ~N 
_ V]~ y a 

ti 
mob¢ 

Ury N 
woz y 

En 0 
V) 4) 

V C 
O 

C 
U 

G.' 
Q .-~ 

y 
. .y. 

C 
O N 

R' 
0 

C 
O 

" 
U 
Q y 
A O U 

ro N 7. ~ N . 
O 
lp 

cUd 
O C'`1 
in 

O 
>, 
x 

m 
in 

N . 

N 
(~ 

U 
x 

y 
sU, 
m 
i 

C" 
Qi ?" A: f/1 

y C 
m U 

N 
C~ y 

O m 
R, cU. y 

N 

~+ 
X 

\O 
'1 

b 

,Sr U 

N 
'Jl 

U 
iyd 
.N 

C. 
."°~, O % 

b0 
.nom. 

't7 . 

C .C 

oo 

U ̂y 
y ti 

C 
° 

U 

" v~ 
"' 

y O 
C y C 

Tl 
C 
V 

O 
-W 

'D 
C 
V 

O 
bA 'b O 

'in y U cy3 2 C V O 0 
yy 
0N 

O 
O 

O 
U y 

0 
10 
W 
0 
^' 

0 _ 
m 0 

0 
"0 0 
y 

O C14 
M ~ 

" 

y ~' 
"N 
O 

O N 
y O 

o 
4 

y O p
U 
M M 

4 i U 

pr 
V 

C. ~ y 
N 

p U r 

0 

N 
p 
>% 

C.- 

~ ° V t~ 

C R y. 
.con, 

C N 
O o 'b N 11 C N 1 

U 
> c3 ~ 

y N 
'O .D R U 

Q 

y O 
9, 

' .O 
y Q. 

° a+ ° ~ O '. .' ~" 
+cd+ 
yU 

.... 
SOX °' o 

.D ° U . 
y o 

in U U °oo ~ti ,2~z 

O 
N N b 

r. 
G C 
^~z 

"' 

in 
,~ 

~ 'z 
U G' ~0 C ~, N C,4 
y C 4~ 

O y 
y ca 
z .O h +y' 

-0 Ed :: 
cC3 
.-. .~ 

N c3 U 
O _° A 

C 
C 0-- 

o,o V 

r-- 
+r, 

CID 
w 
o 

"G 

y cu Ei 

C 

'C 

o 

o. Q 
1-4 

N CO r 

o .0 U 
" 
o .° 

b0 .~ 
o o~~ 

_eUV A. O. 

C (D 
'a 

~' .0 

o 

.
7 
O 

Q'~N 
w Q O cn 

o ~-; 
C:4 

o .C°C 
O N N . 

N 
3 3 

~ N 
i 

O. ~.w 
o 

gAN 

~ ° 15 ~, a 

c.~ 
U 

N 
ti 
z 

U 
d 

~: 
s 

Q 

° 
t°\~ .~ 

z 
,~ 

o 
m 

N 
o U 

., 
Z 

o ~ u o ¢ 

N N 
o 

y ̂  
o,D U " z 

O. cv . 
b ~, N > m 

QK V 
N O_N O 0 _ 'aN ~N _ G^y _ V N 

' ON WN ¢ V N 

V

N p,N 
~ N O N N 

y.; 
O' 
N N (V 

N M N d' N v~ 
N 



O 
O 

00 

~ 

W 

W 

W 

U 

a 

a 

z 

En 0 
AA pq 

W 
v 

0 d\ 

4r 
0 
M 

a 

w 

U>UO U~v 
.^" 
D .C 0 O. 

y \O 
y 

..~ ~ 
.. O. 

N l0 
w 

ca ~ wN M a) aN 
17 U y . N U y ~N p O O 

'~ y 
~O", 

N 
N vi 

C 
~ 

y 
FO� 

N 
N vi 

d . 
0. Ln x v) 

bt 
U 

>, bD 
. V3 
0 u 

"O 
'y 
O 
y y 

U N ycas N 
y t~ 

E~ N 
y 
vy 

U N c0N 
it 

W 
. 
w N t- 

R s, N 
w° t- 

f"+i a s 
~ U ~ ~ ~' U 

C 
y 

y 
U 

E r ¢ te, 
C 

G U 

Q 

~. 

~z 

~" 

z 

v 
cd 

C 
O 

0 y y C 
~ O y., 

~U ~ 
78 ~U 

Eti o~ 
~ 

o tnz .o 
~2 tnz 

.~ LO rx 
wo 

v 
_ 

0 
to 'o ar 

O 

y 

.
a 

h'° 

b 

N O ti N O 

' 

? O '~ C .' . .O+cc", ~ .~ 
y .H 

aO+N 
N 
N C ~N 

1 
t~ 

p CtV 
lV 
C 
O 

N N . 
. 

w .~" 00 ~t C 
N O 

il ct 
C 
O U 

D, p 

V 

v --t4 

z 

co :55 N v'~ cd 

fs. 
d, 

. 
W 

. ~ 
Cj 

Li 
~ 

y 

C4 0 
bt) "~ 

0 

y C 

V) z A>-~ ot-
N 

N N, N 



0 

0 

N 

N 
w 

00 

of 

~ . L7 

o

" 

= 

	

;014 

Cq 
O 

U 

.O 

z z z 

E y ad _ CD 0 
0 

Y O N 0 ~,, O 

. 

O O 
i-. 
p 

y 
U ~" 

"
y p b 

p 0 
y"O. +f̀O., U O 
cd 0 a3 

O I~ O ~ ~ b y O 

bw . 

O" N ~ n 
o o 

mo 

a 
o 

z 

.~. 
-0 0 

ti 
'~ .~ " "S 
°o0to0>~ .r.> 0 

ME 
r. E r. 0,,~z y 10 [ MEw 

c vid ~c° v °' ~' . 3 ° Y3 U aoy .~a 

~o o .M'° 3 ctu a~3a~ ~z "0 a= Uc z 

z z ~. 
0 Q 

o o 0 c-c) ~ El " 0 
0 

w ID Q 'n N cc 

O U ~' 
00 -0. 

c6 O C O A bq 44 Q ,^~ 

O O 
0 

p,'C t 
0 

G N Q 'O g 
q ~ 
U y 

O ~ 

C' 

0 N 
cn = O 

"N N 
o 

,~~ 
q) 
E N 

T 

fV 

U a> 
o a o -p

. -0 
a~ y 
y 

-o 
$ 

a~~ 
Y 

0 y 0 0 
OO .C .E 

0 
p' U 
C 

E 
. 00. 

O N U +N' y 
07 
U y" U 

y 
u 

" 
0,4 

O 
z 

O 
z 

"O O N a) .. 
0 ~" 

E N 
oo ca 

^~ 'V M 
co'~ 

H 
0 
O 
a 

++ 
y 

'~ 
w 

N 
p .~ 

C14 

G 
~; 
~ " 

.JY 
'O 

cd 
Q) r-, 

r- - O ~ 
"O 00 

o ~cU 
"'0 

~~ 

a .~ti v, E ;:~, 
a 

"yN 
-v x 

. .fir . 0 Ox A " O M O C 0 p 
0,003-~ 

Z 
°' a ~ 

v E ~cw o.GZ Z ) 

0 
m 

C 
2-S 
3~c 

6 
N 
M 

° w 
'y "y 

U 
¢ 

oz 
= Z -0 
o " 

0 0 C 0.y "C 
La 

z 

s" 

Q' .n 
W 

y O 
"> l~ 
U 

4; .0u 
W M

. O 
'y 

U 
0 . U 

O "
cd 

a. U 
cy0 

Z, U O U zu M . Or a U O 'Q cod U Up O 3

. 

N M 

f+ 
w 

O 

o ~ 

A 

~ 

w 

o 

O 

z 
W) 

4) 

0 
64 

0 

H ~ v 

L - Q ii 

4r 
O 

H 

y 

O 

e~C 

W 

U 
z° 
~ 

w

. 

a 
W 

q 

Q 

C 

~ V1 

bA 

0 

o 

W 
96( 40 

w o 



0 
0 
N 

N 

Q 

00 

O 

z 

w 

a 

U 

a 

a 

0 

L7 
w 

a 

N 
O 
O 
O 

0 
a 

v 

w 

O 

A w

. 

z 

d 

Ia 

a 
a~ 

tq 
O 

w 

.Q 

Q G Q 0 C 0 C G 
z 

0 
z z z 

0 
z z z 

0 
z 

o 
s4) 

' c o E CD 
d _. 

c" 

bb w O U N 
U U O 4, CS' : -' ^ ~- 

t
. 

m N cOd 
iy 

o 'o ' 
C 
° to 

0 p, Q. 
w ooh ~ a.a~ 2 

0 o 
° a' ca .G - w IM Z 0 C ~h ' O ° c "i~ -o o W 

a~00 c0 

B~ OR C,4 4) a) :3 

~ U N U O U x O by 2 y .C L], 
O O P+ 

bo 150 . y O C 'L7 A 
> 

:2 
C , U "id .iy U p ~. 4) 

00 

d; 
r- 

aj 
rm 

(15 Q5 

U " ~ O U E " ^O O bD ,L' U ¢, eUd E -S .O, l~ z z 
O 
z 

O 
z 

O 
z 

O 
z 

O 
z 

U 

Cj Q 

I, 
~ 

~ 
0o d 
a ti z 

d 

° o 

bA ~ O G ie 
N O C E 

U. 
E 
N 

~iry .D U y y ~ 

" 
y0 ~+ U :bN 

~ N .rJ ~ i y 
kr N . 
is N C) 

. 
N N 4) N 

o C-4 
z o~ z z z z z 

++ f N 'O Z U U 

~ 
" R kH. .? y C7 

V 
I 

Cj 

Q' 

x 

-oc O 

~~ °CND 
°N~ 

co 
z 
o 

z 
Lo) 

s 
ti 
z 
z 

°~i 
>, CN 

ti 
f V 

a 4) 0 

. ~ y 
o x 
.
V
~. ~ y 

a 

ri 
II 
^ U 
Y~6 

~ 
~ U 
w~ 

.O°u 
y0 

N 
'D 
~ 
0 .- ri 

O ¢ 

c , ri 
N E N ~N vN V V N O .N .V 

C 

acv 
O~'~ ' N ON ON O N ~ '" " 

w 

a r 00 



O 
0 
N 

00 

C m 

z z z z z 

d 

a 

O V d 

C C C Q 
z z z z z 

G7 

> 

0 

z z z z z 

0 U cU 

z 

b4 N 

C 

o ~ c c o U 
u II 

N 
..̂ y N 
~~ r- 

II 
N 

.^ N N Yet ~ 
~o~ 

y ~ 
t-- y Y 2 

N 
opt~ 

r. U 

v "m 
U 
Q 

c -4 
II 0.N v t1~N 

a 

"0 
:~ 

O .~Z O "
~Z O ON Vat ON Z U t- H w t~ a a> ~a 

d 
09 1 - N M d' kn 

Q 0, m 

w 

O 0 
A 

z y 

0 eC b4 
H h 
H 
d 0 

aa' H 
z 

c 

z 

CW7 

U 
z 

W O 

U 

a 
0 

a 

N 
by 

O O 

O 
W v . 

a w o 



0 0 
N 
w 

w c~3 
Q 

" r.l 

w a z 
c ~ ,a 

O 

W O 

w 

cr 

II O 
't1 

i v 

N 
C 
O 
z 

N 
Q 
O 
z 

N 
C 
O 
z 

N C N i. O 
O O 

"a4.". ,' 
N ~ .C ~ 4r 0 4'r. 

qq c. 
~

. ~ r ~ ~ 't7 C N ~ N 

s. . 
C , ^ 

W ,.O 

a °° .~~ 5-a ~,°~ Q= 

a acti c O TC ~~ b b .~ ~ 

'9 
s. 
p 

O 1. +-' 
b0 O 

~ O ~ ~*"' .'.' ro C~ ~ rn O 
p ~' C'°w°~~°~EXy3°-~3 

~ Q O y 

vo ... .c p ~, .. . 

° G . . . 

b ~ " of .~ U G .Q ,~ is ..0̂J ~ .OC ~E-C~ 

~ ~~w R~G . ~ oF-1 
0
.~~ 

+~"~ ,~ 'C 

~ " .̂viQ'CN 
z z a' ~N P. 

Nt+i 
O o o a Z Ci ".~. 1.=1 a D C7 L7 U 

. Y. 
O QU N 

y 

. 

° i.. 2 g x ~" C. O O ~ Q iC \p 
'~~~ 

"~ y 
~tz~~ 

y-C .:' 
~~ "~ 

O 

a V y U N " ArE V . LON"bN 
bn '° ~ 0 0 ~ o E .'o a. .b 

"y ~ 
w .~ ~ ° 

~ -o 
.~j ~ .n ° ~ a~ N ~ a~ U 

p a o°~~ :d~~a~~c~Q 

C 
>, a ° S ° .a " .o ti 

i.' 'V .f^' R. U O N U u Y U "~ . 

u

. 

ai y 
s0. _N ~ N . p. 0, II. N CL ~, 
°~

" ro 

C 

°S 

j, 
o 
~~ .N , to 

z z wO 9 $O OE'co U !3. 

.c 

b 
O 

~, cw 

~ 

'+~ 
C v .+dam. 

`~ 'C O 

i
l 

.~'+ "~ ~~ 
a~a 
cd C 

ow° ' 

' ~ 

U 

is 

~ ".~~

.

. 

.C 

y 

U0
. 

N b 00 
a~u 

Q 
d 

"~ 

, 

" 

"Lj
Q 

'cz 

N 

06t_ 

t~.N 
a3 

o~ 

"ryn~ 
'C k i 

or 

C) 

xbFz~ s 
D' d 

o ~ Y 

u . 

W ~ . ~N ~ t- 

~, p c 
u 

=Q
,o 

P.U2~ 
0 
3¢ 

0' cd "i Q .fir L'. "' O ..' "+ 

0. "~ 3 N W "~ ° z 
.~ 
0. .i~ o "`° 

y O " ~ U cC . ~ y U 
O 

~ +x'i- ~' ~ tJ d 

z U O V M Pr C4 U O cVC U U Q. 3 

a - N M 

z 

i-, H d 

z 
4W 

.:r 0 
z 

U o 
z a 

a 
a 
H y 
O 

C O 
-C 

L7 a 



0 0 N 

Q 

00 

z 

W 

W 

U 

a 

d 

FA 0 

0 
v 

964 

W ..9 

o . 

a 

a 
w w 

ds d a; as d3 

z z z z z z z 

d . co o A 
ts° .~ .r0. .° 

O O 
. oo ~ ̀

" O p O V 8 C a N y b C) 
O U U 

. Q 

12 -1 0 - 

Q y. 

y w_ .C 

W 

O 

O ,~ C 
N ° 

O. 

~ 
U = 
C a�C+ tom. 

U 

~" 

U 
4=+ 

O U 
Ei 
i 
.O 

A 
r~~. . 

° O .'C 
L as as ~ .yam., U ° .C R m 

y O O 
.~ N "O ~ S1, C -r - U 

cad 
..O 

.0 O 
U G O . 

°
. ~ 
2 

'd 
0, 

0 
'a 

o 
,n° c 

d) 

to o 3 

23 

ou 

"0 

V 

CL Q. U O U c~a ',s' E 'O 

CL. 

O OO .~ " .3 4+ cUd c~" S~. cUd E '~ . 

C ,4 
p t~ 

,O.12 

Q 

z 

O 

z 

C 

z 

Q 

z 

Q 

z 

C 

z 

Q 

z 

.-r Li Q 
bo Q z d ~oOZ 

Cr' \T. 
.O 

~; ~ . m U 

bA 
U 

O 
.Y 

G 
5 

v - O . . o 

O O 'D U C~j 
.p h N ' O C O N 

N G, 
G7. N 
~" Ci C` N G ti A N 

Q 
ti 
Q 

N 
A 

z o~ z z z z z . 

.~+ r 

U 
Q 

N 

b z 

v 
' 

co 
x F ~ 

C7 
v U 

Z Z 
U ono N .

y 

a Q ~, U 

.p N 'm id ~' y Q ti O 

~~ 

>, t~ 
ONE_ 

N. 
y0 ca ~' 

~ 
O 

C 

2 

s: 

Z 

5, ~. 

OU 

0 Q 

V. y ~~N aU+ yam' ~~ il 
~y V 

z 
N ~ L, ~: y U,. y 

a~~ 

^ N 
y~ 

- U 
o~ 

C N 
o~ 

. .~.. 

.. :t. 

~_ 
cJ W'OQ _ N ~~N ~N FN II V N O .~ .V 

C 
c~3 
CN . 

ri a. .z ,~ 
'p N 
W t~ 

"CZ~-+CV 
. Z 

ON O 'N 
> t~ 

O 
U 

N 
E-' t~ 

.~na 
a as 

F 

i 

oo O\ 



0 
0 N 

N 
00 

A 

0 
u 

.~ ee 

w 
cis 

o r,., a 

y 

W. a 
a 

	

w o 

w 
m 

m 

O .r 

a 

ai 
0 

ai 
0 

ai 
0 

ai 
0 

ai 
0 

z z z . z z 

>a 

a 

a 

Jr 
O 
V 

z 

A 
z 

C 

z z 

0 
z 

d 

a 

z z z z z 

.~~ 
;~z 

8 a, 
yti 
ov 0U 

~ti 0 

i+ y ~ 
z 

a+ 
a cv 

~L+; bq N 

a~ cn. ~0 ~_o coU 
N = v 0 .., 

N N n i N y y ^~ y y i N 

[-C 
d ~N N 
N 

E~ ...
.U5 
0C .) 
Q 

N 
'II ~cV 

o 

o. N 
O ~N LL N o 

vO .O 
. 

~ o o .
z oN ~oy, N ' 

z s.t~ U wr E~At~ a ai m 

v .: 

a N M d- ~n 



0 
0 
N 

v 

A 

x 

Caj v' O 

W 
;, a 

o 

o 
A 

~ d 

.w 

W 

V 

0 

(= f=+ o 
0 

w w 
0 En 

44 m 

	

w o 

D\ 
M 

O 
0 
0 

a 40- 

a o a o 
v' o a~ U c ate, U 

O o i .Ez o ~ .Ez 
oar o a °~y 

o N N ~.. U 
O 
O' 

r. 
O Cn y N 7 i~ 

O 
S~ 

a+ 
a, N 

N 
O 

N 
O 

N 
O 

.SG rOn '17 X N X y 'O ,.S N 

z z
. 
z 

b 

0 y cd u ~ "~ ~ N r1 ~ ~= /~ y y /1 

o 0,,ow, :b'°~m~o ~Ju, 
" 

N ~ C O 

Fil "' y . .C y N G ..G. y� 4" 

'~ `° 
o. 

a. . o y w °~ Q a> U -L4 a E CJ 
¢ 

~ 

a 
G 
~ 

> 
y 
w z 

E p U " O. r V) 0 V) 
Z U ' V) CO 2 ' . 

~ 10, 
N w 

O 
G 

. b .,C 
G 
bN 

00 O .y "E C C .~ r 
O O .~ ~ N v 2 N U 

i. y ~ N N ~+ . ~ N v ti N 
W "$ y ' "- 

o > 2 ov o E co)..c °: a z CA . ~tz.: U o > 

. 
U A 
O 

. G 
y N 

tr 
V 01a G 

p '" . rn 

.C ,O 
G 

Q Ea 

'+~ 
"a 

G O 
'u 

V1 
8, 

r~yn 

N 

0 w 
C 

C 
. 

as Z 
v .C . 

.C "~ ~ . N 0 ,,_, c 
O O .. w 

o o - 'V "N .o 

O U G In 
3 

.+ id s, . 
4) C'4 

v 
O. .~ . N Y 

w 

O 

om 

a 

O 
c 0 -a 

o w 

0 

'b 

8 b 1 > 

3 .~ 

_~- 

w 

11 Rs~ 

o 

02,0 
= 

> 

'~, 

~ 

U 

xu~ 
y 
w " 
°? p 

OD 
E 
aU 

Q 

o 
o ~° 

>, 
G as c 

d N E . ~ O 

t-i
0 a+ 

U 
a1 

0 
sue. 0 N U id cOd > 

sue. 
U 

Q, N 0 0 
y 0 3U. . . U Q 
y N Uz ~-± 

tU. 
w0 

"' ^d +7 
u w0 U 

V) 

O 

~" ,.+ 

Cd > y O '0 

O 4r 'ti '1w 
.
A E p 

cq 
-0 

".2 c~ 
O C

O N. 

.C 
O 

N N Q a 
N O 

U 
U . .C 

O 
ow 

cd 

-0 
Q 
U 
SOD 
C 

f3. 
r. 
O 

0 .y 
u 
U y. U 

'q 
y 
r O 

p 
z 

~" 
O O . 

U N . O 
U O y 

> y 
O 

N sU, 
O in y 

> .,U-. .O 
'N .M N 
0. LL in 

.C 

= 2on , 
.b 
o Cj 

y 
+U. 0 UiIN 

Q+ 
s. 

. y 01 
O~ c 

0) "2 y N u~ p °
.
w N " . 

c 
. 
> t- 00 N No 

. .. 

a. U 

(V 
O 

j 

E 

i o -o 

bA "> 
oa0oz .~" y N N 

"
O 
z AR'.v 

E~, 

N U 
N W 

O 
o 

"~U 
Q 

. 

N 

O 

G 
N 

> 

O . 

Q, 
h\O 
vil 

N +~ 
i 

~' 

> 

W ti 

Y z 

q 
.Uu 
o 

'c7 
C 
~ 
° ' 

L]. .^ 
° 

N 

C 
> Zc 

.? 
O Gj w 

8 
U 

U 
s . 

ao o 

N 
VII 
r 

° U 

U ti 

O %° 

~ 

3 8 a. ri "3 w °~ Oz 

a N M ~t V1 



0 

N 

A 

00 

o 
A 

w 

a 

w 

U 

a 

N 

0 
O 

C7 0 

w 
a 

o 

a as 

~a 
w 

v 

O t+ 

.." 4 

V 

dr _a"C+ 

3 ~v 

a 
o ° 0 ° W 

0 < z > 
U 

z 

N ° y 

v ~_ G. cia 

° a � o ~A 

z z z o ¢ .~ 

O . Y.:' 
^ 

O 

pq N 
L,' 

O 
U 
y 

a+ 
CZ 
U y +.CO+ 

M 
y 
.FN+ - - "~ F., 

t, 
Cd 

ti 0 0 tp 

,

Y 
C 

F, 

in 00 
'b 

.O 
N 

0 
t* 

' 

0 
c 

_ 

^bF 
8 

b o = "ri a `° y o 
. .,y 0 cd 

> 
:c y a" 

oo'en c m H c cNV a . 'one a cv ~ 
U 

a 
..~oQ ° y c ~~ 

0 
i , 
3o ~ .se 

. 
c c ' ~, ° -° o ~,, 

£, 
a 

.., `~ N a y 
c w W 

N 
0 tQ W r- 

.a 
° 

y 
0 0 

W on 
. c Z ' 'v U 

" .r 

_ 
0 

0 (L) N Q O 
0 'L3 L 

O 
O +' 
> 

1 O 
> 

O 
0 
Y 

-0 , 0 C 
U 
\0 O 

O Q 
ea H ̂  O 

t "; 
O 
is [~ 0 O 

CL X 0 
U 0 

R Z 
Z '0 

O bD N 
O 

.D .;. . 
0 

E G 
Q. 

'b 
c0 O 

E 

E 
0. 

P, 

'b "
0 

cd 
"r 

O 
0 0 

cwq cwts 

Ot 0 
N Z 
Q 0 

(D 

" 
0 
0 O 
C n O 0 

w) -Z 

,~ 0 

' 

bO -0 'b . ° o ° .c ai `d ,gy m v C7 ,
b N a 3 

cn 
4 . 

u 

a 0 

Cd y y ;J td ,~ 0 

b-~g~~~~3~a~~- 

ca o 

o0 

c 0 

z3 :r~ o~ 00W 

> 

w 0.0 o 0 a,c°G " 

E 

0O O i:Aa: O °~'A1:4-or-
o, 

O 

N y '~^d 0 " cCl U ' N y~ O N UQ 
~.~ . 

10 y C y 
G 

. ,~ P, L+ O 
td 

4r O _ 
O C 

U v 
_cd . 

`n 

2 N h 
C 
O 

w N 
.
N 
_ 

N O i~ N C cd L4 C C 12 
1 y 0 

Dy ti y ^ ~ 
Ca, 
~ ~ 

(V 
t ~ ~° 

i 
Q, 4. 

fd rr 
O 
N y Q, 

" 

f3, y 
V 

.
fl 

' 
~ >~ W > 

S3, ?~ O 
ti 

w 
.O .a~'7 

s, Y bA y N C v, q 
N 0-- p U c0a 

u 
0 0 

S1, 

G 

O 
" 

s0. 
0 y 

.G 

N 
t~ 

U 
N 

> N 
O .D 

N Q ti , 

V 3 n 6 

N 
a+ 

E 

-W E c 

U 

b a ° 'o c W c 
as 

b az 
A 

~ ~ 

~° 

"~N _ 

7,O 
N "C> 

O 

W u 
N Ot j,,m 

O s̀n" 
.~,~ 

. _~ 
b 

~ C 
~ N N 

N 

y 
. 

0 
.fl 

R. 
i0-' ' 
~ 

'sue. 
N 

.0 

m 

p U i~ CCa V N a
. 
~C 

Q C 

a 

O 

N U 

Q w p ct 
'
C 

U 
- ,C E N 

a¢z 
~ " N '3>~

ca 

> "d¢ 
.a ° 

a~ .o CU ° 6 o c 
a . 

°o 
o x 

v "~ 

d },~ o 

> Z 

eoy 
0-

. 

.C c 

" 

co 
In 

-0 

WE 

~n 

= W 

E x .~ 
0 
0 

> E 

0 0 3 

¢" ~~ U 3 

o 

a 

cu 
`Caa;o 

a .S 

W2 .c,,° 

~y 

A2 ~HwCa P- 

d 

a t` 00 



O 
. C) 

00 

0 
u 

O 

w 

U 

w 

a 
a 
N 

O o0 

w A6.( 

of 

W 

Q 0, 

a\ 
M 

O 
N O 

bq N . 
a 

m y t, N 

O C p 
o ~V)z 

C B N O 
^ ° ^ 

to .C _~~ roU 

O 
G 

O s. " U 
O~ 

y
am. U 

U O. 

O'0 
N O w. O 

0 Q+ z 0) y y A .co 

4= 

U "~ '^, 
P M 

.N 

O N 

M . 
y ' .,U., 
N N F" 

ti 
UN 

~ yN N N N ti ti N- 

G O. p . N 
O y 

U UN ON 
'~' 

p 
y cC~~Q ~ ~N N N N 

O - O O yw~ z z z z z z ~p aaz 3 . ~ z z z 

;o ff . Y o~ 

Cp y N 
Q y a. 

U .~ z° 
'; b N 

. 

S~ G LA y o 

y ,x 8 agr, ri -a 
g 

U 
ly+ y) y ~ 

N 
y bA Q

. 

cd 4) (r. rl- 'o z 

O ° 
z 

° 
~z 

-C "o 
5-50 . 

v o 
z 

0 
z 

0 
z 

0 
z 

0 
z 

0 
z 

0 
z 

0 
z 

0 
z 

a ° 
3 a 

" fyp N N 

U 

p.~ .

0 _cd s. 
y O N . O in 

N 
'Z7 U ' 

C" ..O N ~" Y 
O N ?E 

N Q + ~i 
t 

o ~; a.0 yto 

10-'
N' 

3 

it 

q C ~ .~ o EN ̂ ° 17 ~ 

aov 
0~U 

o 
p
.N 

k C i ..' r, Q . U 

o 0°z 
.Yr, R7 N }. n N ~ ~ N N N N N N' 

~C
-4 

z z z z z z z z z 

° 0 o o cq 

F~j 0 .14 co _ 
7.4 
m 

. N y h N C N O ca" 0 A F . = p 1.0 N 
O w N p O N ^0 N 

W 4-4- 

~ 
cc .. .a ~ y v ~ ~ 

O U O O U ~~ 
Q, 

y b4 ,-. 
h Q t0 
C by .-, 

h O. t0 
Q b0 . ". ~° 

nj 
O U V O 

y U 

¢ 

y ' 
Q 

U . ~ 
O '., 'Q 

I I 
O U 

0 .y cV ~ . (V ~ .i N II O ¢ C O G Q 

o o z 
Y . .- . a 

y . 
-7 
~ 

00 

o . ~ E a . 0 .; 
Z 

: 

d) CA 
.~ 

p 
o 

.0 "
_ _ o 

o 
zz~ 

N o-: 
U'o .x 

o o' 
> ° 

cr.,
z 
o'. o' z o

. 

z z ' y'0 
CL 
UQ 

w 
a s 

w 
° 

-F 

'

n 

20- at O N 



O 
O 
N 

00 

N 

W 

W 

U 

a 

N 

O o0 

C7 0 

W P~ 

COD 

a 
W 

O 

" v+ 

d 

I 
.~ 

Ny 
W 
C1. 
O 
w 
V 

CC 
w 

.a 
O 

C C C 0 C s" 0 
z z z : z z z z z z 

b 

a> 

Cr' y 

C 

'R. 

0 

z z z z z z z z z 
U 
Q 

y
. 

z 

U 
a 

y 

CA VJ 

LI 
0 

N 

_
. 

C N \O 

w cV 

C 
z 

0 
z 

C 
z 

0 
z 

G 
z z 

G 
z 

0 
z 

N ~ 

y 

C 

2 R'C~j 
00 O 

G.fj 
C 

O ~, "~ ¢'(V w 
t]
.N

. , G .Z 

UO C 

O A,nj 

V 
O N 

y 
.b00 
~'N 
N m 

r 
N 

II 
V y Q. 

~% .ON 
w ~ 

° ON 
II I 

~N 
N ~ c~ 

p 
$ 
LN 
v c~ 

^p 
i 
ON 
t#7 64 

C N 
p 1 :~: 

p 
II 

may ." 2 

:t: d 

o'°z ~.yz 

0 

M z ,~ " a "°z " z 

C-4 

E --- 'ICA 

-Cd ed ^ C, i~ d O O cE N `~ aS 7 O ,~ U O H R N 

¢~' 
a~ 

¢~ 
p 
CQ ca 

o 
w a~ m 

o I~! 
a V' 

a. O 
p 

a _
. 

N N N N N N N N N 



A 

;r 

u 

z 

W 

w 

U 
a 
a 

d 

C40 O 
a as 

CC W2 jw -W 

W a 

4r 
O 

O 

N bo 

p y 0 u b4 C a) 

N 
O O 

Q 
° 

_cC ~" cry x ~ 
by 

, [ 
++ 
C ~ 
0 

U 

,~/ F+K Q 
^ 

y 
Y ,~ 

.~ 
O, 
U by 

O .~ 
y C N _ 

T 
t~ 4 ., 

d 
X ,., 

"z 
N . N0 

."O 
U 

0~ 
cF, 

O 
° . cd 'L7 .p . ~ 

s. 
.
q ,.0 . 

. V .'~.. U ro H cC 0 p A, 

p 

N 

U 
C 
U 
N 3 y 

N 
U 

U 
i4"r bo C 

'O 
id 

>,. d) ~; U .C ~ U O ° f+ 4'r N 
~."' l0 

'b O C m ° ° 4- 
0 
C 
O 

bo 
a 

N 
acw'' p 

o 
N 

' 
.SO 

'b 
. > 0 

y y N 
N 0 
U 

~' 
O .C 

C . s. C 'y
0 O 
U V iC 

rn Q 

O m cs ~ .c° w~ A . -o "E ~ Z, 

U . O N 
,D cq 

cd 
C 

by 
C,' . _ 

~° A, cd vl L ° 
U 

> ti U C N O 

0 y O N -- .5 w 
. .O. N ~ 42 

O O '~ N O ,~ ° (~-~ O ' y 
N 
k 7 C b0 N N ' N id 'N 

01 ~y .O Ln . N .C In. 
4..' v, 

C, iC 4,5 Oa F' ,y O N 

bo 

..r 8) 
N .b 'y 7 U M �C .~ N !3. ,.C ti ca 

-0 
'O 

~O~ con 
ca p 

o, 
cC N y 

bo 
.C 

0 
y ti 

d O "y C w 
En 
> 
Z3 0 U iC O U ++ N cu O O 

Sn cc O p, C .+ cb O >, - 
-,,, 
>, 

- O 
7 
8 

'LS 
w y >, 

OA 
0 
= 
b 
4 
"0" cd 0 c'~ 

W 
w B. > 0 

O 
N 

U 

!]~ 

M 
bo 
q i ce" p N 

U 
c0 

.r 
U Q. 
y N 

C y U 
v' O ,.Od p [ 

p 
O ~ r 2 'tJ y "'r7 

U 
0 U cy W 

C G '= >, ;"a '> bA >, cyd U O "~ id y C '.p=. 

O ° cd ~O bD M 
N 
N A. 

. O f3. 
O 
U C at R O, W p a-. ° ~r id U 

N 
N CO .O cb 

td 
' U -0 

c0 .~ 
00'C bo 

N 
a 

N 
' O 

N 

as 
it 
va. d)) 

,~ y 
N 
~ 

C 
N 

> O t 

a, , U 
bA s. c~"',~ d' 

w 2z 
° u f+ N 

~ :O O 

'O 

I 

'U 

v~G 

"

U 

~ 

M 
< 

W 
W 
O 

O 
^ 
co v 

M 
k-p .G o 

G) M ̂  
cV 
(V 

O "0" 00 
00 

N 00 o t- 

C" 
V 0 W U O c. Q' 

z 
w ~ CA 

~, o 00 
r- 

C 
0 ,0 

-0 0 

d 
a o 



110 O 
N 

w 

00 

°' Q z 

H 

z 

W 

a 
a 

0 

W. 

N O 
O O 
O 

eC 

4.0 cj 

b v' ~o 
.O+b OCL p. N . 

.C G ti m 
O 

.~+ , 

b 
[ ". . 

o . w -6 
0. 

d" 

:5 0 
- Q Q. w 

O. O w 
> 
O 

N 
.,N, C Fy. O H y 

C 
'O N 

^fl 
y . 
.~ 

fC1 u 
s. 00 v O O R. y N Q 7 

00 O R . V 0 O "~ " 0~ 7 N EB N s.. _, " 
~N 

Q z " C a) y 
b0 C R. " o U 0 N ..m N 

xs" 
~. >, 

.n 
N 
a 

~. N CL 

p 
O 

U 

O v O -C bD N 'b "b0 
N 

N a". d 7 ~' N 
W a) 

"FN+ .b 4. w N 

rn 
F, ° 

iEas w 0~a.~ 
"C ~ ° 1) N w �fl O 

o 
U o1, w o c 0 c ° . 

y O 

O cC N ~ ~ p 
Y M 

vl ~ p R. Q .C 
N'y " 
~ Q ^ cd c 

C y 

v Y 
�̂~ y n 

N " O 

d ~ N 

R~ 
O 

bq U . 
Q 
Q 

a -Nod z
. 

U 

b 
G 

Y 

d 
r%s O 
U o 

OZ- . 
O 

SO N 

oU o 
x 'b o ¢ c 

N 

O J- 

° oA N " 

~~ ° 
y W 
abv 

cu E5 
O N "cn -O U 

w 
q 

O N . N ` 
00 > ro y U 

`n O 
O. R" v~ 

N 
t 

'C 4) > °3 m 00 f 'C x a'1 U 

s~ °a 0 R. y 0 °z 
' 
c "i~ o "E c E O 
b NU 

ca o ° 
ccs 
U C y ~ U 

= U F." a ? 
> ate+ 

UNSR'. 6 

w 



O 
O 

i 

00 

CC 

W 

O 

a 

41 

C~3 

O 

0 
i 

c 

	

~ o 
00 

V N 

o 

	

u en 

y w 

a it '~ Rt 

w bA 
.nor 

y by 

O 
M 

N 0+ 

y. . 

~ 
~ 

.O 

. 

13 
N y 

~ 
N 

4, 
4,5 O 
"7 Jog 

O V 
t 

R O v 
~O C O v O s . _cd C O U 

-C s. 

~ 

O a' s. N 
4J4.N _ 

O a 
_U y4i., 

V N 
O a 
_V ytFi

..

., 'N N V yWN cli U 
y" N 

O 

p y ~ ~ 
O 
p N h 

O y 
p d = r- 

O 
C 
Y 
0 cd N 

UO 
cC N 

w+ iJ .J + ° a~U ~, 

On < 

~ o Z 
-7 

-C ~o 
7 

oz 
-7 

.~ 
r4 
;o 
Z 

.~ ;O Z 
~ JO _~ Tn 

" 
w ~+ Cn C _~ _ Cn i V] 

"5 8 
i a, in .~~. 

N N N N." N N N Fr N 
x ti U y 'O N .~ .C U 

y "0 C a; U rf, N .J U y N C 
~ ~~czc5~~m~~z 

O 
v) Ln (,z 

w x O m wo .~G r̂ , E 
' y 

'd 

y tN0. N N T ~ N 

C ¢ ~d .fl Q' ca N dD C C 

c0'-' U Co'I o 

".C
Ln '~V]~' 

u 

ay+ .Ofn Q 

72 

141, .0 E-1 z R, >0 

Sr Ri h .~ 

U) - 
y 

4 >, 
tr) .C 
w CI vi 

x C 
~',' cUC N 

V 
^ ~' OW 

o 
b 

r~ ~ 0 'b sy. N .~cd, N 
~. 
0 
N 

N 
x 
O N 

~ 'A 

o w 

v 
U 
i x 

O 9 cOy N O 

h 
?+ ~. 
y 

cd ¢ 

z~tr- U~w >2~~z 
V) 
H~A 2w z 

O O 

bp 0 

O C O 

.W 
0 

" , O y 

'0' 

C y 
O 
y '~ y 

.b 
E y 

f 
U .-+ 
.9 ci 

C " b U 

CO 
l\ >,'C1 

.
4 
.F 
- 

CO 
t` F ~ O N -G O 

-o ¢ ,O Cn ti U x
ao 
C U 

fo Cn 
~~Vti 

\ x ~ 

fdo~~ 

u 
°'b~r-

N 

o z N, as 
. .. 

c 
O u 

>' 
M 
y 
C 

,.o 
w .oviZ 

to o o 
>' 

rn 
c 

vi ti. 
'; .o,Z 

a u o 
. . o. a" 0 

O s"" O .~ .~ 
O Y 

C 
F 

0 V) 

O V .~ O F .~ >~N 
z .2 5 °? U c. 2 > .2 Z H w °: a. .°3 

O C O C O C 
i. 

d 
LL 

~cN 
N E 

v~ 
Qom. 

CL 

c 
N 
N 

N 

~_~° 

¢p", GL 
N 

~ . N 

a=oU ~_ 
S 

~oU 

x 
cc 

~"~_~".~_ 
o ro oo a. 

u 

o. 
~ 
p _~' 

" 

~N 
a. N 

II ~' 
r, Z ~

. 
N 

a. N o, c``N 
a. A 

O 
o r ~a .: 

O 
`~°" o~ 
i F 

o~ 
N 

o . 17 

"0 v II ..+ Q `-'.y V V cal 
Q' 

V , d' O .y .U 

°z
.~ .~ 

v 
o . 

.; 
z °> .~ . 

d 
N M ct kn ~O 

V 

A 

bD 

z Y~r 

a ~ cq 

b 

0 a> w H 
N y, 

C. H 

E+ 
z 

p 
d 0 

ns :~ 

H y 
Q> ",r Qt 

z 

y, bA 

.h 

w 
U 

W 

.C . 

~ OH 

U 

a 
0 

N 

O 
0 
C 

i. 0 
-~ u 

O q O 
V^ 
O 

w a 

-O a+ 

Go L~r 

Cr 



0 
N 

00 
N w . 

A 

C 

V 

a 

' +ru 

O 

0 

.- cd 

b 

S~. 

27 

0 W 

d 
d 

d 

CI O 
u 

.c 
0 

0 0 
z 

0 0 
z 

w 
d 

.o 
C+ :~ ~ 't7 ~ 

~ 
U N 

bA y vi 
^o c w cOd N 

U .~ o. o 

a ~ � 00 ,.~ 

F,1 

oA a 

t 

0 
a 
0 

z z 

UO ' 

O U 
O .~. 

o 
>o.c 3 g ° 
U .~ .r at' ~ Y-. O ~ 
w U O 4" 

_ 
" C. m U .° 

LL y, U 

d bo a 

rte., Qv." ?4 ~ N ~ 
O > 

~ ~ N 
W 'O y N C p t~ 

Cw N R 
U U 
g O - N Y+ 0~ W ~ 4' . U d 

C N O ~, cb 
. U . > ti i y ~ 

W 

y oZ z .o,~ ~E 



O 
O 
N 

00 

Q 

z °' 
o 

W 

a 

U 

a 

N 

0 
O 

O 

W a 
E" o 
a r= 

ej 

O 

a 

a 

y 

R 

O ..r 
U 

rr 
w 

C C 
z z z z 

w ~~o 0 o ,c 

.~b~ 

G ~~ 

F5 

ob 
bo 

b y .C -O C' ~, 
o~c-oq 

C 
. .~~~~ . . tea ¢ 

w0 C rGn ~ ~ ~ O ~i 
ar .C N 

To 
G w ,~ oN 

~ 3 r 3 o a.~U 
>, ZE 

oQ'a~ .a coCLo" 
CJ, Cep, ,FttS,N G > -,; Z U U O 

N 

N U 0
. 

4: ~ G 
co 

-,4 o 

~r 

. L". b F. ~i 
ca . G 
w o z U r cUV 

o O \O p w s. 
G G v~ 

CL~ 

c 
N 

i 
b y .~ Q o yq oW 

a .C p. 

~'o ~ :C4 N N bA .O . N 
O 
z 

.',~~, 'N O N oG.wY~O 
.J.-..> O N O N ..G F. 80 a) N 

C 

U. 

'" o ti a 
.~ z 

v~ G ca 
R ~ N 
bb N 

~1 G 
O. 

cyGO l~ 

w 04 ̂  
oz 

0 0 
o 
~o o ai 

lao 
cV y 

G N N v cV N 

z o~.~ o0 

~+ 
00 
A O G C 

N 
N 

+.C+ 
U O 

N 
.G N 

4r 

y 

N ' y 

O 

'O 

O 

O r. r-i O 

.o°. c a, m y w U o '° o, U 

7 y U 
' 
a 

.3 

O 
E 

O c ._... .}. 
>w> 

to > +.. U ~ . y y 

-Y~ 
am ' 

O - 
' C. 5i N 

V, ti 
-C 

Z "do >' 
tGd 

75 
G .~ 

0 0 
~ ,9 y O 

sa). 
Q C

. 
sC fV 

0N tl- 
. 

s . 
U w . 

O 

E - 
ox~a 
ww 

o 
O -~s 

U 
O 

G �.c 
N 

moo' 
to 

-C 

W 

t'" 
xtd 
y i 

~°
.U 
w~ 

v 
y V 

c 
y 

?. 
id O 

d ,6 U ~. U ~.' C N C 'II O N 
'd pi w0 

¢ F' ,Ypp G 

0 to 
C: U od L) 

C ' N O cGC' > O O y U ~ 

0 

N..J N 

> 

' ca 
E 

r++ 
< 

N 
s 
" 

4z-i 

'"' 
G 

> 

O U .~ 

N 
y

. G 
T o 

N 

Z 
N. . N 

? O " .. fV 
N 

O tl- 4: wo Fo O. LL 
N 
t~ 

d 

M d' . kn .0 



0 
0 
N 

o° 

Z 
W 

a 

U1 
0 

W 

N 
O 
O 
O 

O 

0 
v 

a O 
w 

w 

O 

10 

O 

O 
LOD 

a 

s., 
0 

I 

v 

i 

.4 
O 
V2 

z z z z z 

~. ° 
J4 0 $ 

G ~ w ~ O ~ .O ro y 

a~ A m o -0 b 

"~, .1 

d 

0 0 .3 ry 
d O to C CZ 

O 

boo -a 

a~ 

S 

a> 

w 
.AD .0 ~ . O a, 

O 
v+ 

y 

~, '~ 
C-4 
N 

0 
w W 
-S 

loo 
<y 

a x 

y y O" 4. 

N
L .. US.,. ' [ 

b N b cd i 

U U U 7 
~ .~-. O N ~ 
id 'b U ~, U 

cO 

U 
~ 
"C 

O 

aU+ 

Q. 

O 
z 

° 
z 

O 
z 

a~ v b 'u 
P,"o 

c 
H~42) 
~,' 

~ -so 
a c Z 

Z 

. 

w 

° oU 
U 

y 

s. 
U ° ¢, N 
'Ot ^o

y 
U 

0xr 
- 
N 

p L U M 
"~ 

b ~U 

'Ci 
~ 

0 

O y o 

ow 

O ~- 

.o 
yz 

bz to N 
bA 
r. 
~ 

z z z o
cd 0 C,4 

o 

o 

Q 
A 

O 
C A.' 

1 

N 

~ 
9 

F '̂ 

~ 

OA y U 

Y 
' y; 

~. . 
A . . 

d .mo o y c U .~ 

O 

y 
.14 
, tj 

C 

o 'C `d 

X38 ¢ ~.°> a 

V1 
o 
~ \,6 
.0 ~ ~,r-b 

W p 
ti 

0 
z 

0 .w 
~. 

3
. 

O O 
MM 

o 

0 

u 
V O 

cq CV. . 

0"! ~ .a a a -o ~ro ~°z i 
, Lz ~ 4~ ' U 

' 'w ¢ .= 
\ O e~ . N 

y .N 
'O 

o~ 

N y . a 3 

-~~r-H 

N w . ti 

W ~ Z N y r> IV, 4) N C.2 = V y0 N O ~ U N ~ " L 

X o 
cz, °CqU 

° .., 

X U ' 

a Uz~c 3 a~ ~vi ..,U~ 

_ 

~U m 

w 

a 



O 
O 
N 

W 

O 
A 

N 
O 
O 
O 
O 

V 

a 

C~ y 

;g 0 

W 

A 

z 

d L 

O ".r 
V 

d 
.
N U p ,x .V 

> � 

vi C 
bo .UO O 

° 
N 
G. 'b C 

Y 
O 

O 
O 
.y 

o 
y bD 

b 
jy~N C Y w 

.~ 

U 
W ~" 
a .~ 

7 
_ N 

b0 .C .0 'O O 
_ 

O j N M w. N 

U 

a' "p." 
~ O H ~~ '~ O .C sU. 0. .C N O V 

4)) 0.i A e0 "O G y U C N _cd cd O m V U C O W U p N 

10 LW' 4) >1 4) bO - "U 
> O 

lu 
N 
-0 

N 
-0 0 

.~ O 
(Z c) 

co 

_ U 
id U 

c 
.FU+ 

"_~ 
A. U 

U O N d7 sU. s, cd y .O U > U in N 

`Ej 

cOd cd 

C 

7.. . cd z 

4'" 
N . 

y 

x 

. ? °~'° 

o 
o

. o 

N 
L 
N U ° 

~a-am 

O `a b 

b~
.

.
ce 

W 

C 0 

O A N ... .-. . T 
U ed ,~ O O U > ~. 

"

y s. 
"~ 
>".' 

" 
3b 
CL~ W O ,~ 

N 
y A H 

N ~ R. O O U U ~ 
"Ci 
~ 

"O 
Ur 

> 
cd 

r 
¢ 

C . 

N s. r 
N 

ai 
W 
O 

,~ 
m A 

O 

N 
n 

O . 

N 
N . 

U ~ N 

t 

bo A aU 

O 
.
0 O V 
z . 

o~~ 
0 
z 

w 

m ' 4. v0 
V O N 

.= 
O 

ti 
Z 

Y 
F." . 
NOD 
oo "O cV 

N S7 
O 

O 

II t~z 
V 

~; 
b C O 

id O ..r 
O, 
f 

d 
~oz 

¬ 

~.c 

Q 
p y O N 

a 

d 



O 
O 
N 

0000 

N 

0 

z 
O 

z 

CW,7 

w 

U 

a 

a 

w 

a 

N 
O 
O 
O 

O 
a 

V 

a 

y 

w 0, 
a, cf) 

0 

A tj 

z 

O 

eC 
" 

C 
z z 

b 
0 

y 
at 

y 'o 
N 

Ri ~s 
y 

U N Cp 

N O 
O ' 'J -N O 

'+~ 
`d ' O 

N 

A. N O Q. W " vi 

04 'n 
O O _ 

N 
'7 cd t~On . O '^ O 

U ~O 
0 

~ 
R . 
y .C fn 

q 
. . ., 

U '~' 
p 
y N A 

N 
W O ' ~ y U 

U U F,, 
O 
N 
t` 

"O C Fr N ~ U 
O 

~ . 
j 
~ N 
O N 

bA 
' 

N 
bQ L/] N U 

U 
a'O+ 

't7 
O 
y 

q 
U , ~ . 

b 
U 

' l:.L cUC 
y.NA .Uu 

O O fV 
N~ 

iC . O O E R. .D 
Q ~bO N 

U " [~ ~, 

o A .se a~ v ,~ s~ U 'C . .c ~y U ¢ 
o c C . O 

yC v 
, 
�O - O WO ' ^ G V 

R, N 
.C b Q `10" 

cd 
> O 

id 
R N 

c c 0 ~ 3 ~ 'y o 
i ° a-oW Cd W 4i 

C, z 
'n Ci 

O 
t ro o 

C.) U N .~ C7 
y", 

40. 
a 
O .~ y 

a " 
C 

b N :~ ' y O 
o N oAU0AZ 

N c~0 U 
°~ 

LL of 
0 
`n C .. . b L' N 

V] 
7r G4 Q. . O 

~_ Q N W ' L O y N A N 
Ri L].~ i1 

U 
cd W O N v ̀r M `r vl u ~r O . .~ 

N iv 

C7 d 
y S . C4 
y ..~ N 
~ 
y 
U r 

bD~ ~cV 

C" ~ W t1, 

.~co cd 

' 2 "y N 
p ~ . O 

O 
d U 
~ ~ 

V N 

o 
U m 

, ~. 

b 
0 

.3 6 
co 

~~ c z 

~. 
\ "CN 

OA N .y a 
~ V 

.0. 
cC 

a. 14-0 
_~ 
.a 
Cd 

"o 
V 
n o ,-; A ,_.., y L 

OO". ° . 

2 

c 
O y 

c c c 
Cdw_a 0~ 

fs. U 
t3. 
m ~ 

N~ 
~..~ s 
~"NN 

~ 

y 
a 00 



O 
O 
N 

N 

A 

00 

0 

0. 0 U 
o . 

r.a .0 'm O 

y ay - u d 

d O 4.r 

Z3 

W ~ 
~ 4 d 

y 5D 

C~ h 

W 
z 

~CY U 
y 

W 
U 

	

U U 
x O 

cC 

ca 

	

~ v~ 
O C 

	

bA 
O C 

o r.+ 

p
ry

,, pa 

	

W O 

P6.( 

	

Q 

i 
d 

d 

O 
II' 

O 
U 
Q 
a 
w w. 

.Q 

O C 

z 

o b ~~ °o ~8 .l-_l d 0 0 0 = .- W C 
0 C Cp 

(U 
" "y 'CJ 

4. 
O ai.'O ~J "'' U C a) a"C+ "N 

C4. 
O 

y. ' C s . 
YO " ~ d ca C p, . .C N 7 . N tp C 

>, 
~"+ 
N 

FL 
W 

. .C 
4Y. y Ate.. N s . 

O ~. d 
N 10 

d 
C 
ea ,"~ O O y A7 U v a . :3 W y f1 . U C SN i . d .~ 

0 
pgO :~C 

0 '- O 
A `~ ^ 

,0 0 
~ 
U 
V. y.N 

C ~' W a) p U 
'd 

N 
14. 

C O 
cC0 

,~N, 
0 

C O 
cn a) 

V 4' °JS, N 

a Sao (u `~ 
~ 

° 0 

o 

~ c c 
a) 

n2 

0 .aU oQx 0 "~ `° o y c C c :SC> 
C 

. . ~ ~ ~ . y c m a s . O 'G ~a Q7 O ̀ r ~ e0 ~ ~ ~ s.. O C a) 'LS , cy 

T1 N U 7 
w 

V idA CCO of w +: Nb N-i'cC cC0 

En 

Q N y U O O 'b W 
ro cbC p U 

."~ to 

"W C y x0 b 
4:0 

W 

(1) 

C 

P4 y 
Q 

"x y 
sd. ^o o 

~1 
a d ~, 

.O Q" 
w 

~- .^ `~ 
y N 

a~ 
"C 

C 
p C 

a. 

2 

co C '0 
O 
LL, 

"

0 

a 
7 O Q. .O 

-Ld 

3 'o ec 
oo 
a. :d 

a .a o ^ o o ro ,~ ep y '~ a o .n 

H 
h R. 0 U ° N 

Ea 
N 4. .C 

4) Cv' 
° C N ca y 

V] 
C ¢, y 

C 60 
N 

tn 
W a) 

bA 

t 

O 

C1 
O 

c a 

z z 

N u 

r.+ N 
U 

d tf 
U 

x z 

U -~ 

04 M 
~ 

~v 
O, O 
Q' 

V p N 

'~ N 
H a~ 

4.; 

N 



0 
0 
N 

A 

00 

o 
~a W 

O 

	

c u 
A w 

. 

y 

O 

v 
8 

a 
0 

a 

0 0 0 z z z 

r.+ C ~ N b b y 
b 

~ ~ N y Cd 
b ~ .C C . 

y y te a " 
0 

o' .~ '~ o a o y a) ~ "° w: a. o .~ 
4) 

o n" o 
14. 

y 
i o 

G) L O O N ~. cd s. CL id 0. a) w U N 
N 
:'O 

C 
~T 

O 
U w y 

R". 
R U 4. 4. W cO 

pr 
O. 

c~ 
"~ N 

~ t. 
U 
N 
U 
O b-0 y 

O 

d ed 
td 'd 
as O > 

"OQ'. 
O 
O 
U 

O 
U Q A, 

m . 
J W O. 

L*~ .", 
N 

.C N 
. N 

bq y 
C N R, ~ bA id O 

O 
Y "S 
. 
y i 

N 
N 
A 

y 
4. 

.N Q+ 
4,~ ., 
a) 
= 
U 
N 
C.N p w N N 

a C U N w 'n " 
b 

G4 A -r p ,y 
'
y q 
Ob 

y 
O 
U 

O.A 

_U O 
p 

O t- 
~N 

CL co y C 
a~^ N U 

y C O c'xa 
O 

N O 
N 
U U 

p 
O t~ 

cV 
cC y, 

id 
y 

.~ .O O' .r', 
U _'O 

N O y N O , .n ¢4, w 
~ C c . p . y O O y

r p 0 
G 04' N .'OU+ " "~ d " C N "d 

~ U OQY 0 > y- .C N Q, ~s r N 'O ~êC
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254,'1 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD24 (Particulate Filter (Cartridge)) 
Print Date : 7/3112006 

Make : 

	

1Torit 

Manufacturer : 
Model : 
Number of Cartridges : 

Size of Cartridges (W) : 
Total Cartridge Area (ft2 ): 

Maximum Design Temperature Capability (°F) : 
Maximum Design Air Flow Rate (acfm): 
Maximum Airflow Rate to Filter Area Ratio : 
Minimum Operating Pressure Drop (in . H20) : 

Maximum Operating Pressure Drop (in . H20): 

Maximum Inlet Temperature (°F) : 
Maximum Operating Exhuast Gas Flow 
Rate. (acfm ) : 

	

. 

Maximum Number of Sources Using 
this Apparatus as a Control Device 
(Include Permitted and 
Non-Permitted Sources): 

Alternative Method to Demonstrate 
Control Apparatus is Operating 
Properly: 

Have you attached a Particle Size 
Distribution Analysis? 

Have you attached data from recent 
performance testing? 

Have you attached any 
manufacturer's data or specifications 
in support of the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control . 
apparatus? 

226.00 

904.00 
350.0 

350.0 
0.40 

Method for Determining When Cartridge 

	

(Differential pressure drop 
Replacement is Required : 

Yes 0 No 
Yes ~ No 

Yes 10 No 

Yes 0 No 
Comments: 

	

/For informational purposes only: 

350.0 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD25 (Particulate Filter (Cartridge)) 
Print Date : 7/31/2006 

Make : 

	

orit 
Manufacturer : 
Model : 
Number of Cartridges : 

Size of Cartridges (t2): 
Total Cartridge Area (t2): 

Maximum Design Temperature Capability (°F): 
Maximum Design Air Flow Rate (acfm) : 
Maximum Air Flow Rate to Filter Area Ratio : 
Minimum Operating Pressure Drop (in . H20) : I 
Maximum Operating. Pressure Drop (in . H20) : 
Maximum Inlet Temperature (°F): 
Maximum Operating Exhuast Gas Flow 
Rate (acfm) : 

Method for Determining When Cartridge 
Replacement is . Required : 

Maximum Number of Sources Using 
this Apparatus as a Control Device 
(Include Permitted and 
Non-Permitted Sources) : 

Alternative Method to Demonstrate 
Control Apparatus is Operating 
Properly : 

Have you attached a Particle Size 
Distribution Analysis? 

Have you attached data from recent 
performance testing? 

Have you attached any 
manufacturer's data or specifications 
in support of the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

Comments : 

Differential pressure drop 

Yes *No _] 

Yes No 

Yes 9 No 
informational purposes only . 

4 

226.00 
904.00 

350.0 
350.0 

0.40 

350.0 



Make : 

Manufacturer: 

Model : 
Maximum Air Flow Rate to 
Control Device (acfm): 

Maximum Temperature of Vapor 
Stream to Control Device (°F) : 

Minimum Temperature of Vapor 
Stream to Control Device (°F) : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD23 (Other) 
Print Date : 7/31/2006 

Minimum Moisture Content of Vapor 
Stream to. Control Device (%) : 

Minimum Pressure Drop Across 
Control Device (in . H20) : 

Maximum Pressure Drop Across 
Control Device (in . H20) : 

Maximum Number of Sources Using 
this Apparatus as a Control Device 
(Include Permitted and Non-Permitted 
Sources) : 

Alternative Method to Demonstrate 
Control Apparatus is Operating 
Properly: 

Have you attached data from recent 
performance testing? 

Have you attached any manufacturer's 
data or specifications in support of the 
feasibility and/or effectiveness of this 
control apparatus? 

Have you attached a diagram showing 
the location and/or configuration of this 
control apparatus? 

Comments : 

Yes " No 

For informational purposes only. Maximum Air flow 
rate to control device (acfm) = 1,500,000 



Make : 

Manufacturer: 
Model : 

Maximum Air Flow Rate to 
Control Device (acfm) : 

Maximum Temperature of Vapor 
Stream to Control Device (°F) : 

Minimum Temperature of Vapor 
Stream to Control Device (°F) : 

Minimum Moisture Content of Vapor 
Stream to Control Device (%): 
Minimum Pressure Drop Across 
Control Device (in . H20) : 

Maximum Pressure Drop Across 
Control Device (in . H20) : 

Maximum Number of Sources Using 
this Apparatus as a Control Device 
(include Permitted and Non-Permitted 
Sources) : 

Alternative Method to Demonstrate 
Control Apparatus is Operating 
Properly: 

Have you attached data from recent 
performance testing? 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD22 (Other) 
Print Date : 7/31/2006 

Have you attached any manufacturer's 
data or specifications in support of the 
feasibility and/or effectiveness of this 
control apparatus? 

Have you attached a diagram showing 
the location and/or configuration of this 
control apparatus? 

Comments: 

Yes I* No 

Yes A No 

ate to control device acfm = 1 ;500,000 
For informational purposes only. Maximum Air flow 



Make : . 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD19 (Selective Catalytic Reduction) 
Print Date : 713112006 

Manufacturer: 

Model : 

Minimum Temperature at 
Catalyst Bed (°F): 

Maximum Temperature at 
Catalyst Bed (°F): 

Minimum Temperature at Reagent 
Injection Point (°F) : 

Maximum Temperature at Reagent 
Injection Point (°F): 

Minimum NOx to Reagent Mole Ratio : 
Maximum NOx to Reagent Mole Ratio : 
Maximum Anticipated Ammonia 
Slip (ppm) : 

Type of Catalyst : 
Volume of Catalyst (ft3) : 
Form of Catalyst : 
Anticipated Life of Catalyst: 

Units : 
Have you attached a catalyst . 
replacement schedule? 

Method of Determining Breakthrough : 

Maximum Number of Sources Using 
this Apparatus as a Control Device 
(Include Permitted and Non-Permitted 
Sources) : 

Alternative Method to Demonstrate 
Control Apparatus is Operating 
Properly: 

Have you attached any manufacturer's 
data or specifications in support of the 
feasibility and/or effectiveness of this 
control apparatus? 

Have you attached a diagram showing 
the location and/or configuration of this 
control apparatus? 

Type of Reagent: 

Description : 

Chemical Formula of Reagent: 

Minimum Reagent Charge Rate (gpm) : 
Maximum Reagent Charge Rate (gpm)r 
Minimum Concentration of Reagent in 
Solution (% Volume): 

	

0,75 

500 

840 

500 

840 

20000 

Yes " No 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD19 (Selective Catalytic Reduction) 
Print Date : 7/31/2006 

Comments : For informational purposes only . Includes duct 
umer, approximately 120 MMBTU/hr. 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD20 (Selective Catalytic Reduction) 
Print Date : 7/31/2006 

Make : 

Manufacturer: 
Model : 
Minimum Temperature at 
Catalyst Bed (°F): 

Maximum Temperature at 
-Catalyst Bed (°F): 

Minimum Temperature at Reagent 
Injection Point (°F): 

Maximum Temperature at Reagent 
Injection Point (°F): 

Type of Reagent: 

Description : 

Chemical Formula of Reagent : 
Minimum Reagent Charge Rate (gpm) : 

� Maximum Reagent Charge Rate (gpm) 
Minimum Concentration of Reagent in 
Solution (% Volume) : 

Minimum NOx to Reagent Mole Ratio : 
Maximum NOx to Reagent Mole Ratio : 
Maximum Anticipated Ammonia 
Slip (ppm) : 

Type of Catalyst : 
Volume of Catalyst (ft') : 

Form of Catalyst: 
Anticipated Life of Catalyst: 

Units: 
Have you attached a catalyst 
replacement schedule? 

Method of Determining Breakthrough: 

Maximum Number of Sources Using 
this Apparatus as a Control Device 
(Include Permitted and Non-Permitted 
Sources): 

Alternative Method to Demonstrate 
Control Apparatus is Operating 
Properly: 

Have you attached any manufacturer's 
data or specifications in'support of the 
feasibility and/or effectiveness of this 
control apparatus? 

ungsten/Vanadium Pentoxide 

Universan 

ears 

Yes 

Have you attached a diagram showing 
the location and/or configuration of this 
control apparatus? 

	

Yes 

20000 



Comments: 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD20 (Selective Catalytic Reduction) 
Print Date : 7/31/2006 

Reagent Charge Rate is in Ibs/hr not gpm 



Make : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD21 (Selective Catalytic Reduction) 
Print Date : 7/3112006 

Manufacturer: 

Model : 
Minimum Temperature at 
Catalyst Bed (°F) : 

Maximum Temperature at 
Catalyst- Bed (°F) : 

Minimum Temperature at Reagent 
Injection Point (°F) : 

Maximum Temperature at Reagent 
Injection Point (°.F): 

Type of Reagent: 

Description: 
Chemical Formula of Reagent: 

Minimum Reagent Charge Rate (gpm): 
Maximum Reagent Charge Rate (gpm) 
Minimum Concentration of Reagent in 
Solution (% Volume) : 

Minimum NOx to Reagent Mole Ratio : 
Maximum NOx to Reagent Mole Ratio : 
Maximum Anticipated Ammonia 
Slip (ppm) : 

Type of Catalyst: 

Volume of Catalyst (fta) : 
Form of Catalyst: 

Anticipated Life of Catalyst: 
Units : 
Have you attached a catalyst 
replacement schedule? 

Method of Determining Breakthrough : 

Maximum Number of Sources Using 
this Apparatus as a Control Device 
(Include Permitted and Non-Permitted 
Sources) : 

Alternative Method to Demonstrate 
Control Apparatus is Operating 
Properly : 

Have you attached any manufacturer's 
data or specifications in support of the 
feasibility and/or effectiveness of this 
control apparatus? 

Have you attached a diagram showing 
the location and/or configuration of this 
control apparatus? Yes 0 No 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD21 (Selective Catalytic Reduction) 
Print Date : 7/3112006 

Comments : Maximum Reagent Charge Rate is In Ibs/hr not gpm. 



Make : 

Manufacturer: . 

Model: 

Unit Type: 

Description: 

Number of Stages : 

Method of Operation: 

Method of Cleaning : 

Description : 

Capacity (acfm) : 

Maximum Gas Velocity 
(ft/sec) : 

Type of Rectifier: 

Maximum Inlet Gas Stream 
Moisture (%): 

Maximum Inlet Gas Stream 
Temperature (deg F) : 

Number of Plates :' 

Number of Fields : 

Aspect Ratio: 

Plate Surface Area (t2): 

Cross Sectional Area of 
Precipitator (ft2): 

Treatment Time (sec .) : 

Maximum Corona Power 
(Volt) : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP660002 CD1 (Electrostatic Precipitator) 
Print Date : 713112006 

Spacing Between Plates (in) : 

Minimum Apparent Migration 
Velocity (ftlmin) : 

Maximum Particle Resistivity 
(ohm-cm) : 

Plate 

Rapping 

1300000 

D 

7 
250-320 

620 

12 

6000 



Average Particle Size 
(Micrometers): 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly : 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

Comments :. 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD1 (Electrostatic Precipitator) 
Print Date : 7/31/2006 

CEM for Opacity 

no 

No - A diagram was included in original 
November 1995 Title V Application 
submittal. 

For informational purposes only, 



Make : 

Manufacturer: 

Model: 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD2 (Selective Non-Catalytic Reduction) 
Print Date : 713112006 

Minimum Temperature at 
Reagent Injection Point (deg 
F) : 

Maximum Temperature at 
Reagent Injection Point (deg 
F) : 

Type of Reagent: 

Description : 

Minimum Concentration. of 
Reagent in Solution (% 
Volume): 

Minimum Reagent Charge 
Rate (gpm): 

Maximum Reagent Charge 
Rate (gpm): 

Maximum NOx to Reagent 
Mole. Ratio: 

Number of Reagent Injectors 

Location of Reagent 
Injectors: 

Reagent Injection Method : 

Maximum Anticipated 
Ammonia Slip (ppm): 

Description of Feedback 
System which Controls the 
Amount of Reagent Charged 
to the Control Apparatus: 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (include Permitted 
and Non-permitted Sources) : 

Urea and water solution 



Comments : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD2 (Selective Non-Catalytic, Reduction) 
Print Date : 7131/2006 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly: 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

No - a diagram was included in original 
November 1995 Title ,V Application 
submittal. 

For informational purposes only. 



Make : 

Manufacturer: 

Model: 

Unit Type: 

Description : 

Number of Stages : 

Method of Operation: 

Method of Cleaning : 

Description : 

Capacity (acfm) : 

Maximum Gas Velocity 
(ft/sec) : 

Type of Rectifier : 

Maximum Inlet Gas Stream 
Moisture (%): 

Maximum Inlet Gas Stream 
Temperature (deg F) : 

Number of Plates: 

Number of Fields : 

Aspect Ratio: 

Plate Surface Area (ft2) : 

Spacing Between Plates (in) : 

Cross Sectional Area of 
Precipitator (ft2) : 

Treatment Time (sec .) : 

Maximum Corona Power 
(Volt): 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD3 (Electrostatic Precipitator) 
Print Date : 7/31/2006 

Minimum Apparent Migration 
Velocity (ftlmin) :- 

Maximum Particle Resistivity 
(ohm-cm) : 

Plate 

Rapping 

1300000 

2 to 7 

250-320 

,620] 

6000 



Average Particle Size 
(Micrometers): 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly: 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Comments : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD3 (Electrostatic Precipitator) 
Print Date : 7/3112006 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

CEM for Opacity 

no 

No - A diagram was included in original 
November 1995 Title V Application 
submittal. 

For informational purposes only. 



Make : 

Manufacturer: 

Model: 

Type of Reagent: 

Description : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD4 (Selective Non-Catalytic Reduction) 
Print Date : 7/31/2006 

Minimum Temperature at 
Reagent Injection Point (deg 
F) : 

Maximum Temperature at 
Reagent Injection Point, (deg 
F): 

Minimum Concentration of 
Reagent in Solution (% . 
Volume): 

Minimum Reagent Charge 
Rate (gpm): 

Maximum Reagent Charge 
Rate (gpm): 

Maximum NOx to Reagent 
Mole Ratio: 

Number of Reagent Injectors 

Location of Reagent 
Injectors: 

Reagent Injection Method : 

Maximum Anticipated 
Ammonia Slip (ppm): 

Description of Feedback 
System which Controls the 
Amount of Reagent Charged 
to the Control Apparatus: 

Urea and water solution 

O 

Maximum Number of 

	

1 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 



Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly : 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

Comments : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD4 (Selective Non-Catalytic Reduction) 
Print Date : 7/31/2006 

No - a diagram was included in original 
November 1995 Title V Application 
submittal . 

For informational purposes.only. 



Make: 

Manufacturer: 

Model: 

Maximum Air Flow Rate to 
Control Device (acfm) : 

Maximum Temperature of 
Vapor Stream to Control 
Device (deg F): 

Minimum Temperature of 
Vapor Stream to Control 
Device (deg F) : 

Minimum Moisture Content 
of Vapor Stream to Control 
Device (%): 

Minimum Pressure Drop 
Across Control Device (in. 
H20) : 

Maximum Pressure Drop 
Across Control Device (in . 
H20) : 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly : 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD6 (Other) 
Print Date : 7/31/2006 

No - a diagram was included in original 
November 1995 Title V Application 
submittal . 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD6 (Other) 
Print Date: 7/31/2006 

For informational purposes only. 



Make : 

Manufacturer: 

Model: 

Number of Bags : 

Size of Bags (ft2 ) : 

Total Bag Area (ft2) : 

Bag Fabric : 

Fabric Weight (oz/ft): 

Fabric Weave: 

Fabric Finish : 

Draft Type : 

Method of Monitoring 
Pressure Drop: 

6105.7 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD7 (Particulate Filter (Baghouse)) 
Print Date : 7/31/2006 

	

. . 

Maximum Design 
Temperature Capability (deg 
F) : 

Maximum Design Air Flow 
Rate (acfm) : 

Maximum Air Flow Rate to 
Cloth Area Ratio: 

Minimum Operating 
Pressure Drop (in . H20) : 

Maximum Operating 
Pressure Drop (in . H20) : 

Maximum Inlet Temperature 
(deg F) : 

Minimum Inlet Temperature 
(deg F) : 

Dew Point of Gas Stream 
(deg F) : 

Maximum Operating Exhaust 
Gas Flow Rate (acfm) : 

Maximum Inlet Gas Stream 
Moisture Content (%): 

84 

7 ft 

853 

NOMEX 

14 oz/sq. yard 

Needle punch Non-Woven Felt 

Singed on one side 

170 

9900 

D 



Alternative Method to 
Demonstrate'Control 
Apparatus is Operating 
Properly: 

Comments : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD7 (Particulate Filter (Baghouse)) 
Print Date : 7/31/2006 

Method for Determining 
When Bag Replacement is 
Required : 

Method for Determining 
When Cleaning is Required : 

Method of Bag Cleaning : 

Is Bad Cleaning Conducted 
On-Line? 

Maximum Number of 
Sources Using this 
Apparatus as a Control . 
Device (Include Permitted 
and Non-permitted Sources): 

Have you attached a Particle 
Size Distribution Analysis? 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

pulse jet 

No 

L 
No 

No - a diagram was included in original 
November 1995 Title V Application 
submittal. 

For informational purposes only . 



Make : 

Manufacturer: 

Model: 

Number of Bags : 

Size of Bags (ft2 ) : 

Total Bag Area (ft2): 

Bag Fabric : 

Fabric Weight (oz/ft) : 

Fabric Weave: 

Fabric Finish: 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD8 (Particulate Filter (Baghouse)) 
Print Date : 7131/2006 

Maximum Design 
Temperature Capability (deg 
F) : 

Maximum Design Air Flow 
Rate (acfm) : 

Draft Type : 

Maximum Air Flow Rate to 
Cloth Area Ratio: 

Minimum Operating 
Pressure Drop (in . H20) : 

Maximum Operating 
Pressure Drop (in . H20) : 

Method of Monitoring 
Pressure Drop: 

Maximum Inlet Temperature 
(deg F): 

Minimum Inlet Temperature 
(deg F) : 

Dew Point of Gas Stream 
(deg F) : 

Maximum Operating Exhaust 
Gas Flow Rate (acfm) : 

Maximum Inlet Gas Stream 
Moisture Content (%): 

170 

O 

9900 

D 

84 

7-ft 

853 

NOMEX 

14 oz/sq. yard 

Needle punch Non-Woven Felt 

Singed on one side 



Method for Determining 
When Bag Replacement is 
Required : 

Method for Determining 
When Cleaning is Required : 

Method of Bag Cleaning : 

Is Bag Cleaning Conducted 
On-Line? 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly : 

61057 PSEG FOSSIL,LL.C-MERCER GENERATING STATION BOP060002 CD8 (Particulate Filter (Baghouse)) 
Print Date : 713112006 

Have you attached a Particle 
Size Distribution Analysis? 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility andlor 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

Comments : 

pulse jet 

No 

No - a diagram was included in original 
November 1995 Title V Application 
submittal. 

For informational purposes only . 



Make : 

Manufacturer: 

Model: 

Number of Bags : 

Size of Bags (ft2 ) : 

Total Bag Area (ft2) : 

Bag Fabric : 

Fabric Finish : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD9 (Particulate Filter (Baghouse)) 
Print Date: 7/31/2006 

Fabric Weight (oz/ft) : 

Fabric Weave: 

Maximum Design 
Temperature Capability (deg 
F) : 

Maximum Design Air Flow 
Rate (acfm) : 

Draft Type : 

Maximum Air Flow Rate to 
Cloth Area Ratio: 

Minimum Operating 
Pressure Drop (in. H20) : 

Maximum Operating 
Pressure Drop (in. H20) : 

Method of Monitoring 
Pressure Drop : . 

Maximum Inlet Temperature 
(deg f) : 

Minimum Inlet Temperature 
(deg F) : 

Dew Point of Gas Stream 
(deg F) : 

Maximum Operating Exhaust 
Gas Flow Rate (acfm) : 

Maximum Inlet Gas Stream 
Moisture Content (%): 

84 

7 ft 

853 

NOMEX 

14 ozJsq. yard 

Needle punch Non-Woven Felt 

Singed on one side 

4.45 to 1 

f 

170 

9900 

D 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD9 (Particulate Filter (Baghouse)) 
Print Date : 7/31/2006 

Method for Determining 
When Bag Replacement is 
Required : 

Method for Determining 
When Cleaning is Required : 

Method of Bag Cleaning : 

Is Bag Cleaning Conducted 
On-Line? 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly: 

Have you attached a Particle 
Size Distribution Analysis? 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

Comments : 

pulse jet 

No 

No - a diagram was included in original 
November 1995 Title V Application 
submittal. 

For informational purposes only. 



Make: 

Manufacturer : 

Model: 

Number of Bags : 

Size of Bags (ft2 ) : 

Total Bag Area (ft2): 

Bag Fabric : 

Fabric Weight (oz/ft) : 

Fabric Weave: 

Fabric Finish : 

Draft Type : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD10 (Particulate Filter (Baghouse)) 
Print Date : 7131/2006 

Maximum Design 
Temperature Capability (deg 
F) : 

Maximum Design Air Flow 
Rate (acfm) : 

Maximum Air Flow Rate to 
Cloth Area Ratio: 

Minimum Operating 
Pressure Drop (in. H20) : 

Maximum Operating 
Pressure Drop (in . H20) : 

Method of Monitoring 
Pressure Drop : 

Maximum Inlet Temperature 
(deg F) : 

Minimum Inlet Temperature 
(deg F) : 

Dew Point of Gas Stream 
(deg F) : 

Maximum Operating Exhaust 
Gas Flow Rate (acfm) : 

Maximum Inlet Gas Stream 
Moisture Content (%); 

84 

7 ft 

853 

NOMEX 

FI-4-oTsq -yard 

Needle punch Non-Woven Felt 

Singed on one side 

4.45 to 1 

170 

O 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD10 (Particulate Filter (Baghouse)) 
Print Date : 7/31/2006 

Method for Determining 
When Bag Replacement is 
Required : 

Method for Determining 
When Cleaning is Required: 

Method of Bag Cleaning : 

Is Bag Cleaning Conducted 
On-Line? 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (include Permitted 
and Non-permitted Sources) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly: 

Have you attached a Particle 
Size Distribution Analysis? 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

Comments : 

pulse jet 

No 

No - a diagram was included in original 
November 1995 Title V Application 
submittal. 

For informational purposes only. 



Make : 

Manufacturer : 

Model: 

Number of Bags: 

Size of Bags (ft2 ) : 

Total Bag Area (ft2): 

Bag Fabric : 

Fabric Weight (oz/ft) : 

Fabric Weave: 

Fabric Finish: 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD11 (Particulate Filter (Baghouse)) 
Print Date : 7131/2006 

Maximum Design 
Temperature Capability (deg . 
F) : 

Maximum Design Air Flow 
Rate (acfm): 

Draft Type : 

Maximum Air Flow Rate to 
Cloth Area Ratio: 

Minimum Operating 
Pressure Drop (in . H20) : 

Maximum Operating 17 
Pressure Drop (in . H20) : 

Method of Monitoring 
Pressure Drop: 

Maximurn Inlet Temperature 80 
(deg F) : 

Minimum Inlet Temperature 
(deg F) : i . 

Dew Point of Gas Stream 
(deg F) : 

Maximum Operating Exhaust 600 
Gas Flow Rate (acfm) : 

Maximum Inlet Gas Stream 
Moisture Content (%): 

16 

9ft 

232 

Polyester 

16 oz/sq. yd 

Needle punch Non-Woven Felt 

Calendared and Heat Set 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD11 (Particulate Filter (Baghouse)) . 
Print Date : 7/31/2006 

Method for Determining 
When Bag Replacement is 
Required : 

Method for Determining 
When Cleaning is Required : 

Method of Bag Cleaning : 

Is Bag Cleaning Conducted 
On-Line? 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (include Permitted 
and Non-permitted Sources) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly: 

Have you attached a Particle 
Size Distribution Analysis? 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

Comments : 

pulse jet 

No 

No - a diagram was included in original 
November 1995 Title V Application 
submittal 

For informational purposes only. 



Make: 

Manufacturer : 

Model: 

Number of Bags : 

Size of Bags (ft2 ) : 

Total Bag Area (ft2) : 

Bag Fabric : 

Fabric Weight (oz/ft) : 

Fabric Weave: 

Fabric Finish : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD12 (Particulate Filter (Baghouse)) 
Print Date : 713112006 

Maximum Design 
Temperature Capability (deg 
F) : 

Maximum Design Air Flow 
Rate (acfm) : 

Draft Type : 

Maximum Air Flow Rate to 
Cloth Area Ratio: 

Minimum Operating 
Pressure Drop (in . H20) : 

Maximum Operating 
Pressure Drop (in ., H20) : 

Method of Monitoring 
Pressure Drop: 

Maximum Inlet Temperature 
(deg F) : 

	

- 

Minimum Inlet Temperature 
(deg F) : 

Dew Point of Gas Stream 
(deg F) : 

Maximum Operating Exhaust 
Gas Flow Rate (acfm) : 

Maximum Inlet Gas Stream 
Moisture Content (%): 

84 

7ft 

853 

NOMEX 

F14-oTsq -yard 

Needle punch Non-Woven Felt 

Singed on one side 

4.45 to 1 

D 

240 



Method for Determining 
When Bag Replacement is 
Required : 

Method for Determining 
When Cleaning is Required : . 

Method of Bag Cleaning : 

Is Bag Cleaning Conducted 
On-Line? 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly: 

Have you attached a Particle 
Size Distribution Analysis? 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

Comments : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD12 (Particulate Filter (Baghouse)) 
Print Date : 7/31/2006 

pulse jet 

No - a diagram was included in original 
November 1995 Title V Application 
submittal. 

For informational purposes only. 



Make : 

Manufacturer : 

Model : 

Number of Bags: 

Size of Bags (ft2 ) : 

Total Bag Area (ft2): 

Bag Fabric : 

Fabric Weight (oz/ft) : 

Fabric Weave: 

Fabric Finish: 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD13 (Particulate Filter (Baghouse)) 
Print Date : 713112006 

Maximum Design 
Temperature Capability (deg 
F) : 

Maximum Design Air Flow 
Rate (acfm): 

Draft Type : 

Maximum Air Flow Rate to 
Cloth Area Ratio: 

Minimum Operating 
Pressure Drop (in . H20) : 

Maximum Operating 
Pressure Drop (in. H20) : 

Method of Monitoring 
Pressure Drop : 

Maximum Inlet Temperature 
(deg F) : 

Minimum Inlet Temperature 
(deg F) : 

Dew Point of Gas Stream 
(deg F) : 

Maximum Operating Exhaust 
Gas Flow Rate (acfm) : 

Maximum Inlet Gas Stream 
Moisture Content (%): 

84 

7ft 

853 

NOMEX 

14 oz/sq. yard 

Needle punch Non-Woven Felt 

Singed on one side 

4.45 to 9 

240 



Comments : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD13 (Particulate Filter (Baghouse)) 
Print Date: 7/31/2006 

Method for Determining 
When Bag Replacement is 
Required : 

Method for Determining 
When Cleaning is Required : 

Method of Bag Cleaning : 

Is Bag Cleaning Conducted 
On-Line? 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly: 

Have you attached a Particle 
Size Distribution Analysis? 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

pulse jet 

No 

No - a diagram was included in original 
November 1995 Title V Application 
submittal. _ 

For informational purposes only . 



Make : 

Manufacturer: 

Model: 

Number of Bags: 

Size of Bags (ft2 ): 

Total Bag Area (ft2): 

Bag Fabric : 

Fabric Weight (oz/ft) : 

Fabric Weave: 

Fabric Finish : 

Maximum Design 
Temperature Capability (deg F) : 

Maximum Design Air Flow 
Rate (acfm): 

Draft Type : 

Maximum Air Flow Rate to 
Cloth Area Ratio: 

Minimum Operating 
Pressure Drop (in. H20) : 

Maximum Operating 
Pressure Drop (in . H20) : 

Method of Monitoring 
Pressure Drop: 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD14 (Particulate Filter (Baghouse)) 
Print Date : 7/31/2006 

Maximum Inlet Temperature 
(deg F) : 

Minimum Inlet Temperature 
(deg F) : 

Dew Point of Gas Stream 
(deg F) : 

Maximum Operating Exhaust 
Gas. Flow Rate (acfm) : 

Maximum Inlet Gas Stream 
Moisture Content (%): 

84 

7 ft 

853 

NOMEX 

14 oz/sq. yard 

Needle punch Non-Woven Felt 

Singed on one side 

4.45 to 1 

12 

240 

10500 



Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly : 

Comments : 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD14 (Particulate Filter (Baghouse)) 
Print Date : 7/31/2006 

Method for Determining 
When Bag Replacement is 
Required : 

Method for Determining 
When Cleaning is Required : 

Method of Bag Cleaning : 

Is Bag Cleaning Conducted 
On-Line? 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 

Have you attached a Particle 
Size Distribution Analysis? 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility, and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

O 

pulse jet 

No 

No - a diagram was included in original 
November 1995 Title V Application 
submittal. 

For informational purposes only. 



Make : 

Manufacturer: 

Model. : 

Number of Bags: 

Size of Bags (ft2 ) : 

Total Bag Area (ft2): 

Bag Fabric : 

Fabric Weight (oz/ft) : 

Fabric Weave: 

Fabric Finish : 

Maximum Design 
Temperature Capability (deg 
F) : 

Maximum Design Air Flow 
Rate (acfm) : 

Draft Type : 

Maximum Air Flow Rate to 
Cloth Area Ratio: 

Minimum Operating 
Pressure Drop (in . H20) : 

Maximum Operating . 
Pressure Drop (in. H20) : 

Method of Monitoring 
Pressure Drop: 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD15 (Particulate Filter (Saghouse)) 
Print Date : 7/31/2006 

Maximum Inlet Temperature 
(deg F) : 

Minimum Inlet Temperature 
(deg F) : 

Dew Point of Gas Stream 
(deg F) : 

Maximum Operating Exhaust 
Gas Flow Rate (acfm) : 

Maximum Inlet Gas Stream 
Moisture Content 

1 

	

7771 

D 

255 

49 

9ft 

710 

NOMEX 

'14 oTsq . yard 

Needle punch Non-Woven Felt 

Singed on one side 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD15 (Particulate Filter (Baghouse)) 
Print Date : 7/3112006 

Method for Determining 
When Bag Replacement is 
Required : 

Method for Determining 
When Cleaning is Required : 

Method of Bag Cleaning : 

Is Bag Cleaning Conducted 
On-Line? 

Maximum Number of 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly: 

Have you attached a Particle 
Size Distribution Analysis? 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagram 
showing the location and/or 
configuration of this control 
apparatus? 

Comments : 

pulse jet 

No 

No - a diagram was included in original 
November 1995 Title V Application 
submittal. 

For informational purposes only . 



Make: 

Manufacturer : 

Model: 

Maximum Air Flow Rate to 
Control Device (acfm) : 

Maximum Temperature of 
Vapor Stream to Control 
Device (deg F) : 

Minimum Temperature of 
Vapor Stream to Control 
Device (deg F) : 

Minimum Moisture Content 
of Vapor Stream to Control 
Device. (%): 

Minimum Pressure Drop 
Across Control Device (in . 
H20) . 

Maximum Pressure Drop 
Across Control Device (in . 
H20) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly : 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility andlor 
effectiveness of this control 
apparatus? 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD16 (Other) 
Print Date : 713112006 

Maximum Number of 

	

1 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) . t 

Have you attached a diagra 

	

No - a diagram was included in original 
showing the, location and/or November 1995 Title V Application 
confguration of this control submittal . 
apparatus? 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD16 (Other) 
Print Date : 713112006 

For information purposes only. 



Make : 

Manufacturer: 

Model : 

Maximum Air Flow Rate to 
Control Device (acfm) : 

Maximum Temperature of 
Vapor Stream to Control 
Device (deg F) : 

Minimum Temperature of 
Vapor Stream to Control 
Device (deg F) : 

Minimum Moisture Content 
of Vapor Stream to Control 
Device (%) : 

Minimum Pressure Drop 
Across Control.Device (in. 
H20) : 

Maximum Pressure Drop 
Across Control Device (in. 
H20) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly : 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagra 
showing the location and/or 
configuration of this control 
apparatus? . 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD17 (Other) 
Print Date : 713112006 

N/A 

Maximum Number of 

	

1. 
Sources Using this 
Apparatus as a Control 
Device (Include Permitted 
and Non-permitted Sources) : 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD17 (Other) 
Print Date : 713112006 

For information purposes only. 



Facility Id : 

	

L7303 

	

Reviewed By: 

	

Mayra Re-yes 

PCP 

	

06-0001 

	

' Facility: MODELCLEANERS & LAUNDERERS 

* 

	

Does a previous permit need to be cancelled? . 

	

No 
If yes, then PCP/CT number (s) 

* 

	

Description of processes) : 

	

Two 3`d Generation Dry to Dry Cleaning Machines - 
Multimatic Shop Star SS65 65Lb Capacity and Permac Bowe Passant P546 45Lb Ca 
Operation consumes 282 gallons of Perchloroethylene per twelve (12) month period . 

EVALUATION SUMMARY 

Reason for application: Increase pert consumption from 90 gallons to 282 gallons per year 

SOTA requirements do not apply because : 

Emissions are deminimis 0 _ 

	

Other 

Applicable subchapters for this review are NJAC 7 : 27 - 

Yes 

Comments : 

	

Perc Annual Emission rate is equal to 1228 lbs/year => 0.61 tpv (1228 based on 2200 
hr/year = 0 .561b/hr (a00% recovery) 

Risk Screening Evaluation was requested . Maximum Risk : 5.4E-05 . and Maximum Risk to 

residences 21.7E-05 . Application is approvable . Attached is cop, of risk screening results . 

Emissions calculations based on percent of recovery 

Sources subject to MALT (Subpart M). 

Approve 

	

0 No permit required 

	

0 Deny 
Approve with conditions 

	

M Cancel 

Emissions are significant, but control is NOT SOTA - DENY 
Emissions are significant, and control represents SOTA 

Which is : 

0 Application does not contain TCPA regulated chemicals . 0 Application contains TCPA regulated chemicals and a copy has been forwarded to TCPA 
by memo for their information. 

Application is not subject to NSPS review 0 . Application is subject to NSPS review, subpart 

0 Application does not contain any TVOS as per subchapter 17 . 
Application contains TVOS, see separate review sheet. 

Application involves : 
wastewater treatment- coordinate w/ DSWM and/ or HWRP. 0 sewage sludge- coordinate w/ DSWM , 0 wastewater treatment- coordinate w/ Water Discharge Regulation Program 

Application does not involve waste treatment, sewage sludge, and/ or wastewater 
treatment 

0 Sub 18 : Not major Facility 



Make: 

Manufacturer: 

Model : 

Maximum Air Flow Rate to 
Control Device (acfm) : 

Maximum Temperature of 
Vapor Stream to Control 
Device (deg F) : 

Minimum Temperature of 
Vapor Stream to Control 
Device (deg F) : 

Minimum Moisture Content 
of Vapor Stream to Control 
Device (%) : 

Minimum Pressure Drop 
Across Control Device (in . 
H20).: 

Maximum Pressure Drop 
Across Control Device (in . 
H20) : 

Alternative Method to 
Demonstrate Control 
Apparatus is Operating 
Properly : 

Have you attached data from 
recent performance testing? 

Have you attached any 
manufacturer's data or 
specifications in support of 
the feasibility and/or 
effectiveness of this control 
apparatus? 

Have you attached a diagra 
showing the location and/or 
configuration of this control 
apparatus? 

61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD18 (Other) 
Print Date : 7!3112006 

Maximum Number of 

	

1 
Sources Using this 
Apparatus as a Control 
Device (include Permitted 
and Non-permitted Sources) : 



61057 PSEG FOSSIL LLC MERCER GENERATING STATION BOP060002 CD18 (Other) 
Print Date : 713112006 

For informati on purposes only. 
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VIA FEDERAL EXPRESS 

September 12, 2005 

Mr. Louis Mikolajczyk 
NewJersey Department of Environmental Protection 
Chief, Bureau of Preconstruction Permits 
401 E . State St., 2nd F loor 
Trenton, NJ 08625 

Reference: 

	

PSEG Fossil LLC 
Mercer Generating Station, Unit No . 2 
Facility ID No. 60001, Permit Activity ID No. EIP050001 
Environmental Improvement Pilot Test- Report 

Dear Mr. Mikolajczyk: 

PSEG Fossil LLC ("PSEG Fossil") hereby submits the enclosed report related to 
testing of an Activated Carbon Injection ("ACI") system at Unit No. 2 of PSEG 
Fossil's Mercer Generating Station ("Mercer") . This testing was conducted under an 
Environmental Improvement Pilot Test ("EIPT") permit approved by the Bureau of 
Preconstruction Permits on June 30, 2005. The purpose of the E IPT program is to 
evaluate the effectiveness of injecting activated carbon into the unit's existing 
Electrostatic Precipitator to reduce mercury emissions . This report is required to be 
submitted pursuant to the conditions of approval of the above-referenced EIPT 
perm it' . 

A certification statement prepared in accordance with N J .A.C . 7:27-1 .39 is also 
enclosed. 

Please call Mr. Jon Perry at (973) 430-5275 if you have any questions . 

Francis X . Sullivan 
Director - Asset Operations 

E nc los u re 

' See U2, OS9, Ref. #5 of EIP050001 . 

PSEG Fossil LLC 
Mercer Generating Station 
2512 Lamberton Road, Hamilton, NJ 08611 
fax : 609.393 .3866 

2547 U PSE" 
Fossil LLC 



Mr. Louis Mikolajczyk 
July 5, 2005 

bcc : 

	

E . Augustyn 
M. C u I le n 
M. Lagerstrom 
C. McAu I iffe 
C. Nee ly 
J . Pantazes 
J . R ibardo 
M. S chwa rtzkopf 
R . Tripod i 
E . Waugh 
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Submitted to: 

New Jersey Department of Environmental Protection 
Bureau of Preconstruction Permitting 

September 2005 

SUBMITTED BY: 

	

PSEG FOSSIL LLC 
80 PARK PLAZA, T17 
NEWARK, NEW JERSEY 07102 



Executive Summary 

PSEG is evaluating options for mercury (Hg) emission control at its Mercer Generating 
Station in order to meet impending state regulations. PSEG wanted to evaluate whether 
sorbent injection upstream of an existing Mercer Unit 2 Electrostatic Precipitator (ESP) 
could achieve ESP outlet mercury emissions that would meet the state regulations. URS 
Corporation conducted a test program for PSEG to evaluate the effectiveness of activated 
carbon injection (ACI) for the removal of flue gas mercury across the ESP. These tests 
were conducted on 22 ESP, one of the two ESPs on Mercer Unit 2. 

A series of short-term parametric tests were conducted over three 1-week periods to 
evaluate the performance of two mercury sorbents injected upstream of the Mercer 22 
ESP. A carbon injection skid was installed at the plant and used to deliver carbon to the 
flue gas duct . 

The ACI test program was divided into three phases . Phase 1 of the ACI test program 
was conducted on Eastern Bituminous coal . Phase 2 and 3 were conducted on a blend of 
bituminous coals. 

Two activated carbon sorbents were used, herein referred to as "Carbon No. 1" and 
"Carbon No. 2". Mercury emission levels close to the NJ limit of 3 mg/MWh were 
obtained when injecting 121b/Mmacf of Carbon No . 1 and firing Low sulfur eastern 
bituminous coal . Higher mercury emissions were observed when injecting similar rates 
of carbon while firing the typical blends of bituminous coals in the unit. 



Introduction 

Mercer Unit 2 is a wet-bottom wall-fired steam electric-,generating unit that primarily 
burns low sulfur bituminous coal blends . 

Two activated carbon sorbents were tested on Unit 2, Carbon No. l and Carbon No .2. 
Carbon No. 1 is a standard activated carbon. The second tested carbon, Carbon No. 2, 
was a chemically treated carbon . 

Description of Carbon Injection Equipment 

A Port-a-Pac dosing system, supplied. by Norit Americas, was used to feed activated 
carbon into the flue gas entering 22 ESP. 

	

This dry injection system (Figure 1) 
pneumatically conveys a predetermined and adjustable axnount of sorbent from bulk bags 
into the flue gas stream. The unit consists of two (2) eight-foot till sections . The lower 
or base section consists of a small hopper with level detector, volumetric screw feeder, 
and pneumatic eductor. The upper or top section consists of an electric hoist and 
monorail to handle bulk bags of sorbent of up to 1,000 pounds. When fully assembled, 
the system has a total height of 16-feet. Powdered activated carbon is metered using a 
volumetric feeder into a pneumatic eductor, where the air supplied from a regenerative 
blower provides the motive force needed to transport the carbon to the flue gas duct via 
six (6) sorbent injection lances (Figure 2) . The sorbent injection system can deliver 
approximately 20 - 300 lb/hr of activated carbon. 

Figure 1 . Norit Port-a-Pac Carbon Feeding System. 



The injection lances were fabricated from 1 inch pipe and were placed at equal spacing 
across the width of the two ducts entering the Unit 22 ESP. 

	

Each lance projected 8 feet 
horizontally into the 8.5-foot deep duct. Each lance was close-ended with several orifices 
along the length of the lance . The pneumatically conveyed sorbent exited the lance end 
and mixed with the flue gas flowing vertically in the duct before entering the ESP. 

Figure 2. Carbon injection lances in one of the two ESP inlet ducts . 

Location of Carbon-Injection and Sampling Equipment 

A schematic of the Unit 22 ESP, along with the carbon injection locations and flue gas 
mercury sampling locations, is shown in Figure 3 . Carbon was injected into six ports 
upstream of the ESP. 

Flue gas mercury concentrations were measured at the air heater outlet and ESP outlet 
locations using emission monitors developed by the Electric Power Research Institute 
(EPRI) (see Figures 3 and 4). 

	

Data were gathered around-the-clock during the test 
program, with the exception of occasional downtime due to analyzer or extraction probe 
maintenance/calibration . The inlet Rue gas mercury concentration was measured 
upstream of the carbon injection ports . The outlet flue gas mercury concentration was 
measured just downstream of the ESP. 

During the first phase of the test program, flue gas was sampled from the locations 
labeled W and X in Fig-are 3 . During the second and third phases of the test program, 
flue gas was sampled from the locations labeled Y and Z. The original ESP outlet port 
(labeled X) was in a location where gas from both halves of the ESP had joined together 
(although the flue gas can mix in the ESP itself since there is no physical barrier inside 
the ESP). In order to improve the probability of measuring only the treated half of the 
ESP, the outlet sampling location was moved to the location labeled Z in Figure 3 . 
Correspondingly, the inlet sanipling location was moved to the point labeled Y. 



Y 

w 

Flue Gas Flow 

ESP 

W = ESP inlet Hg sampling location for phase I 

X = ESP outlet Hg sampling location for phase I 

Y = ESP inlet Hg sampling location for phases II and III 

Z = ESP outlet Hg sampling location for phases II and III 

" = carbon injection port location 

Figure 3 . Schematic of Mercer Unit 22 ESP showing carbon injection and mercury flue 
gas sampling locations . 



Description of Analytical Methods 

Figure 4. Mercury Monitoring System 

Coal and ash samples were collected daily. Selected samples were then analyzed for 
mercury, chloride, and Loss on Ignition (LOI), i.e . unburned carbon, content. Coal 
samples were digested with ASTM 3684 and analyzed for mercury by CVAA. The coal 
was digested by ASTM D4208 and analyzed for chloride by ion chromatography (EPA 
Method 300) . The coal samples were sent to a subcontractor for ultimate/proximate 
analyses . Ash samples were digested by a standard hydrofluoric acid digestion and 
analyzed for mercury by CVAA. Fly ash LOI concentration was determined by ASTM 
D3174. 

Schedule of Executed Testing 

The testing for this carbon injection program was performed in three phases . The first 
phase (heretofore referred to as Phase 1) was conducted March 28 - April 8, 2005. Low 
sulfur Eastern bituminous coal was burned during the Phase 1 test program. Both Carbon 
No. 1 and Carbon No. 2 were tested in Phase 1 . 

As testing continued into Phase 2, it was desired to test activated carbon while the plant 
burned its normal blend of bituminous coals. This test series was conducted May 16 
through May 20, 2005 . During this time period, Carbon No. 1 was tested at various 
injection rates. A boiler tube leak on the evening of May 20 prematurely ended the Phase 
2 test program. As a result, Carbon No. 2 testing was not completed. 



Testing for Phase 3 of the test program occurred on July 26 and 27, 2005 . Carbon No. 2 
was tested at three different injection rates. It ,had been desired to inj ect Carbon No. 2 
into only half the ESP on July 28, in order to effectively double the carbon injection rate ; 
however, a boiler tube leak occurred during the night of July 27 and ended the third phase 
of the test program . 

Tables l, 2, and 3 show the testing schedule, as executed, for Phases 1, 2, and 3 . The 
start and stop time for each test is given, along with the carbon injection rate in terms of 
lb/hr and lb/Macf. 

Each phase of the test program started with an initial measurement day to characterize 
baseline mercury emissions. Parametric tests were then conducted during subsequent 
two-day periods to evaluate the performance of each selected sorbent material . At the 
end of each test day, the carbon injection was stopped and the flue gas mercury 
concentrations returned to baseline. 

Table 1 . Test Program for Phase 1 Activated Carbon Injection. 

Start Time 
(CT) 

Stop Time 
CT Carbon Type Injection 

Rate lb/hr 
Injection Rate 

lb/Macfj 
3/30/05 12 :50 4/1/05 9:48 0 0 
4/1/05 9 :48 4/1/05 12 :05 Carbon 1 115 4.5 
4/1/05 12 :05 4/1/05 16 :52 Carbon 1 224 8.8 
4/1/05 16 :52 4/2/05 8 :50 0 0 
4/2/05 8 :50 4/2/05 17:57 Carbon 1 305 12 
4/2/0517 :57 4/6/0512:15 0 0 
4/6/05 12 :15 4/6/05 15 :30 Carbon 2 173 8.2 
4/6/05 15 :30 4/6/05 17:00 Carbon 2 312 14.9 
4/6/05 17:00 4/7/05 9:00 0 0 
4/7/05 9:00 4/7/05 12:30 Carbon 2 242 9.4 
4/7/05 12:30 4/7/05 14:00 Carbon 2 277 10.8 
4/7/05 14:00 4/7/05 16:00 Carbon 2 312 12.1 



Table 2. Test Program for Phase 2 Activated Carbon Injection. 

* Because of migration of carbon across the ESP, the actual carbon injection rate in lb/Macf is not known 
for the half-ESP injection case . The actual value lies somewhere in between the full ESP case (10 
lb/Mmacf) and double that value (20 lb/Mmacf) . 

Table 3 . Executed Test Program for Phase 3 Activated Carbon Injection 

*The pre and post-test carbon injection skid calibrations predicted 212 lb/hr and 258 lb/hr injection rates . 
An average of 235 lb/hr is reported . 

Flue Gas Mercury_ Results - Low Sulfur Bituminous Coal Tests 

During baseline (no injection), the inlet and outlet mercury concentrations were generally 
within.±10% of each other, with a few data periods within ±20%. These data indicate 
little or no baseline removal of mercury across the ESP. 

Baseline mercury concentrations typically ranged from 6 to 9 PgNm3 at full load. At 
lower loads, the mercury concentration dropped to as low as 2.5 ~tg/Nm3 . In units of 
mg/MWh, the baseline mercury emissions from the ESP ranged from 15 to 25 mg/MWh 
at full load . 

The test results are summarized in Table 4. For each injection rate, the percent removal 
of mercury was computed by comparing the average ESP outlet mercury concentration to 
the average ESP inlet mercury concentration. Each morning's baseline mercury 
measurements are also given . Because baseline measurements indicated no removal of 

Start Time 
(CT) 

Stop Time 
(CT) 

Carbon 
Type 

Full or Half 

In eSPon 

Injection 
bate 

Injection Rate 
(lb/Macf) 

7/25/0518:00 7/26/0513:46 - 0 0 
7/26/05 13:46 7/26/05 18:00 Carbon 2 Full-ESP 235* 7.8 
7/26/05 18:00 7/27/05 9:20 - 0 0 
7/27/05 9 :20 7/27/05 12:40 Carbon 2 Full-ESP 167 5.5 
7/27/05 12:40 7/27/05 15:30 Carbon 2 Full-ESP 65 2.2 
7/27/05 15:30 7/27/05 21 :50 - 0 0 

Start Time Stop Time Carbon Full or Injection Injection Rate 
(CT) (CT) Type Half ESP Rate (lb/Macf) Injection (lb/hr 

5/18/05 12:00 5/19/05 9:35 - 0 0 
5/19/05 9:35 5/19/05 18:00 Carbon 1 Full-ESP 269 12.8 
5/19/0518:00 5/20/0511 :10 - 0 0 

Unknown 
5/20/05 11 :10 5/20/05 19:30 Carbon 1 Half-ESP 292 value* between 

1 10 and 20 
5/20/05 19:30 5/20/05 21 :20 - 0 -1 0 



mercury across the ESP, the percent reduction of mercury at the outlet of the ESP is 
equivalent to the percent mercury removed across the ESP. 

Table 4. Average Mercury Concentrations Measured During Phase 1 Injection Tests 

Start and End Times indicate the averaging period for the data, not the start and end time for the specified injection rates. 
* Plant data not available on 4/2/05, so for calculation of mg/MWh emission rate, load of 286 MW, temperature of 259°F. and flow 
rate of 833 kacfin were assumed . These are the average values from the plat data the previous two days . 

A few caveats should be attached to these results. Firstly, it should be recognized that the 
test was conducted over an eight-hour injection period. This test period is not long 
enough to characterize variations in mercury removal performance with unit operation 
and coal variations . 

Secondly, these results were measured at a single point in the ESP outlet duct . Neither 
the ESP outlet ports nor the automated monitoring system are conducive to traverse 
measurements . The relatively good correlation between baseline inlet and outlet mercury 
concentrations does suggest that the ESP outlet sampling point was representative of the 
average flue gas condition. 

Thirdly, these results were obtained while burning Low Sulfur bituminous coal, which 
has a relatively high chloride content and therefore may provide more optimum 
conditions for mercury removal over blended coals. 

Finally, the error associated with mercury monitoring system measurements is typically f 
20%. 

Flue Gas Mercury Results - Low Sulfur Bituminous Coal Blends 

The second phase of tests was conducted in May 2005 . During the second phase, Mercer 
burned its typical blend of bituminous coal . 

Carbon 
Type Date 

Start 
Time 
(CT) 

End Time 
(CT) 

Injection 
Rate 

(lb/MNiac~ 

ESP Inlet 
Total Hg 

Concentration 
(pg/Nm') 

ESP Outlet 
Total Hg 

Concentration 
(Ng/Nm3) 

ESP Outlet 
Total Hg 

Concentration 
(mg/MWh) 

% Vapor 
Phase Hg 
Removal 
Across 
ESP 

Carbon 1 4/1/05 8:40 9:46 0 .0 6.210 .4 5 .8±0.3 19.3 7% 
Carbon 1 4/1105 12 :05 12 :05 4 .5 7.0±0 .3 3.0±0.2 9 .9 58% 
Carbon 1 4/1/05 12 :12 16:37 8 .8 7.7±0 .8 1 .6±0.6 5 .4 79% 
Carbon 1 4/2/05 6:00 8 :33 0 .0 6.5±0 .4 5 .1±0.6 *17 .0 21% 
Carbon 1 4/2/05 9:47 17 :57 12 .0 5 .5±0 .5 0.9±0.2 *2.9 84% 
Carbon 2 4/6/05 11 :08 12:15 0 .0 5 .8±0 .3 6.6±0 .2 23 .0 -13% 
Carbon 2 4/6/05 13 :00 15 :00 8 .2 5.8±0 .3 2.0±0 .2 6 .9 65% 
Carbon 2 4/6/05 15 :45 16:54 14 .9 5.6±0 .3 1 .0±0 .2 3 .4 82% 
Carbon 2 4/7/05 8:26 9 :00 0 .0 5 .2±0 .2 4.5±1 .3 15 .2 13% 
Carbon 2 4/7/05 9:30 12:30 9 .4 5 .8±0 .5 1 .5±0 .4 5 .0 75% 
Carbon 2 4/7/05 12 :35 14:10 10 .8 5 .9±0 .5 1 .5±0 .4_ 5 .2 74% 
Carbon 2 417105 15 :12 16:00 12 .1 5 .2±0.4 1 .4±0 .2 4.6 7 40/b 



During baseline (no injection), the inlet and outlet mercury concentrations were generally 
within f 10% of each, with a few data periods within ±20%. These data indicate little or 
no baseline removal of mercury across the ESP. 

Baseline mercury concentrations typically ranged from 3 to 4.5 ~tg/Nm3 at full load. At 
low load, the mercury concentration dropped to as low as 0.7 Pg/Nm3. The baseline flue 
gas mercury concentrations were lower for the bituminous blend than for the firing of a 
single bituminous coal . , 

The test results are summarized in Table 5. 

Table 5 Mercury Removal Results for Phase 2 Carbon No. 1 Injection Tests. 

NA=not available, Mercer Unit 2 went through a swing m load just prior to injection test. Inlet mercury concentration appeared to have levelled out, but outlet mercury concentration was not yet level when injection test began . 

The third phase of the Mercer ACI test program occurred at the end of July 2005. During 
the third phase, Mercer burned its typical blend of bituminous coal . The Carbon 2 
sorbent was tested at various injection rates. The results are shown in Table 6. 

There was significant baseline mercury removal measured across the ESP during this test 
week. Baseline mercury removal was as high As 38%. In all of the previous test weeks, 
the baseline removal had ranged from 0 to 20%. The mercury content of the fly ash 
collected in the July test was not any higher than the mercury content of fly ash collected 
from earlier tests. It is unclear whether the higher baseline removal measured during the 
July testing was caused by a sampling artifact . Both the inlet and outlet analyzers passed 
their respective quality control checks. 

In order to isolate the effect of the carbon from the native removal of mercury by the fly 
ash, the percent reduction at the ESP is shown in Table 5. The percent reduction is 
computed by comparing the outlet mercury concentration measured during an injection 
test to the baseline outlet mercury concentration measured in the morning prior to starting 
injection. This calculation method differs from the previously shown results, in which 
the percent removal across the ESP was given. When the baseline removal across the 
ESP is zero, the removal across the ESP is the same as the percent reduction at the ESP 
outlet . 

Carbon Start End Time Injection ESP Inlet ESP Outlet ESP Outlet % Vapor 
Phase Hg 

Type Date Time (CT) Rate Total Hg 
Concentration 

Total Hg Total Hg Removal 
(CT) (lb/IvIIvlacf) Concentration Concentration Across (gym') (11Nm') (mg/MWh) ESP 

Carbon 1 5/19/05 9:00 9:35 0.0 3 .8±0.2 4.3+0.2 17 .0 -14% 
Carbon 1 5/19/05 10 :25 18 :00 9.7 2.9±0.6 1 .1+0.2 4 .3 62% 
Carbon 1 5/20/05 10 :30 11 :10 0.0 2 .4±0.2 4.1±0.3 16.5 NA 
Carbon 1 5/20/05 11 :55 19 :30 15 .4 3.0±0.5 1 .0±0.1 4 .2 66% 



NA = ESP inlet Hg concentration just started to steady out at beginning of injection test. There was not enough data to report an average 
* Baseline % removal across ESP calculated with ESP inlet concentration measured in period just after baseline. 

Conclusion 

Table 6. Mercury Removal Results for Phase 3 Carbon No. 2 Injection Tests 

This report summarizes the results to date of the activated carbon injection testing 
conducted on Mercer No. 22 ESP for control of mercury emissions . Two different 
activated carbons were utilized in the test program while firing low sulfur eastern 
bituminous and blends of bituminous coal . Reductions in mercury emissions were noted 
as a result of the injection of activated carbon into the flue gas stream directly in front of 
the ESP. Mercury concentrations in the flue gas were measured at the inlet and outlet 
ducting of 22 ESP. 

	

During the relatively brief testing runs, ESP performance appeared 
to be unaffected. However, long-term impacts on ESP performance remain unanswered . 

Previous testing at other test sites has indicated that Carbon 2 can provide mercury 
removal advantages . In these tests, Carbon 2 did not provide significantly improved 
mercury removal performance in comparison to Carbon l . 

Start Injection ESP Inlet ESP Outlet ESP Outlet % Vapor 
Phase Hg 

Carbon Date Time End Time Rate Total Hg Total Hg Total Hg Removal 
Type (CT) (CT) (ib/IvINfact) Concentration Concentration Concentration Across (pg/Nm') (Ng/Nm') (mg/MWh) ESP 

Carbon 2 7/26/05 12 :33 13 :43 0 .0 NA 4.8±0 .2 18.3 30% 
Carbon 2 7/26/05 13 :46 18 :00 7 .8 6.8±0 .5 1 .2±0 .1 4.8 82% 
Carbon 2 7/27/05 9:10 9:20 0 .0 NA 4.0 15 .4 38% 
Carbon 2 7/27/05 9:20 12 :40 5 .5 6.4±0.2 2.3 ±0 .1 8.8 64% 
Carbon 2 7/27/05 12 :40 15 :30 2.2 6.2±0.3 3 .0±0.1 1 11 .8 1 51 0/. 
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