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NOTICE
Availability of Reference Materials Cited in NRC Publications
Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Public Document Room, 1717 H Street, N.W.
Washington, DC 20555

2. The Superintendent of Documents, U.S. Government Printing Office, Post Office Box 37082,
Washington, DC 20013-7082

3. The National Technical Information Service, Springfield, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publications,
it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public Docu-
ment Room include NRC correspondence and internal NRC memoranda; NRC Office of Inspection
and Enforcement bulletins, circulars, information notices, inspection and investigation notices;
Licensee Event Reports; vendor reports and correspondence; Commission papers; and applicant and
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the GPO Sales
Program: formal NRC staff and contractor reports, NRC-sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission Issuances.

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical libraries include all open literature items,
such as books, journal and periodical articles, and transactions. Federa/ Register notices, federal and
state legislation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations, and non-NRC conference
proceedings are available for purchase from the organization sponsoring the publication cited.

Single copies of NRC draft reports are available free, to the extent of supply, upon written request
to the Division of Information Support Services, Distribution Section, U.S. Nuclear Reguiatory
Commission, Washington, DC 20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
there for reference use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standards, from the
American National Standards Institute, 1430 Broadway, New York, NY 10018.




NUREG-0133

PREPARATION OF
RADIOLOGICAL EFFLUENT TECHNICAL SPECIFICATIONS
FOR NUCLEAR POWER PLANTS

A Guidance Manual for Users of Standard Technical Specifications
Editors

Boeg1i

Bellamy

. Britz
Waterfield

N E O C
o wm

Principal Investigators

W. C. Burke
F. J. Congel

Other Participating Staff

J. E. Fairobent K. F. Eckerman

P. G. Stoddart J. H. Osloond

L. G. Bell F. M. Akstolewicz
F. P. Cardile D. L. Ondish

J. T. Collins W. E. Kreger

Manuscript Completed: October 1978
Date Published: October 1978

Division of Site Safety and Environmental Analysis
0ffice of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission






TABLE OF CONTENTS

Chapter Page
1 INTRODUCTION. covevveiaennsnannnnsananannns reeenecciasenseras SRR Ceresaneeas 1
1.1 Purpose.....cvevinennes eeaes ceenas Cheeceeniaas Chettecereretatatenenanens 1
1.2 Background.........cecoe.n Cetreenes Cedetsactoaacaas e etetecesecaenteanannas 1
2 DEFINITIONS AND STAFF POSITIONS...... Ceeetastetttesaann Cetaeesteisttennentrennn 5
L B - et ceeaenreanas 5
2.2 Staff Positions Augmenting Standard Definitions....... e tiieteereeentsanas 5
3 SPECIAL CONSIDERATIONS .. ..iietiieerrnnennnnncnnnnnn Cetsereenas erereearaaeseaas 7
3.1 Multi-Unit Sites with Shared Radioactive Waste Management Systems......... 7
3.2 Population EXPOSUIE...eueriiiriiossesiesssssosssotossssrasasseeansnssscnns 7
3.3 Meteorological Data....cuveeeniieeiiineeieneeeenerenennserscansnncnannnnns 8
3.4 National Interim Primary Drinking Water Regulations..............ccvvveuns 8
3.5 Solid Waste Management System - Process Control Program...........v.ceeene 9
3.6 Offsite Dose Calculation Manual (ODCM).......covvvvunss Ceteeataerenentnans 9
3.7 1dentification of Radionuclides in Effluents.......cciiveeinnrinnnencennnn 9
3.8 Environmental Radiation Protection Standards for
Nuclear Power Operations........ecev.e. Ceaseetansasestscssrrertasarsnons 10
4 LIQUID EFFLUENT S . . ittt iiinieeseerosessesesssassossssssesasnascnncnanassssns 12
4.7 Instrumentation.....iciviiiiieiriieeeniirretiacraccccanarsnsecenssennsense 12
4.2 Requirement for Implementing 10 CFR Part 20......ccvveiiiennrnnnnnnrnnncas 13
4.3 Requirement for Implementing 1Q CFR Part 5Q.......ccocvviveiiinieninnnenns 14
4.4 Specification on Radioactivity Contents in Liquid-Containing Tanks........ 17
4.5 Specification on the Use of Liquid Radioactive Waste Management System.... 18
5 GASEOQUS EFFLUENTS. . it ititiiiiinanennnnenssessoncansnosnnccasnansassnnnnsssos 20
5.1 Instrumentation.....c.oiiiiiiiiiiniiiiererresnsiecssosacasssecncnsavsnnses 20
5.2 Dose Limit for Implementing 10 CFR Part 20, ittt ittt et 2]
5.3 Dose Limit for Implementing 10 CFR Part 50.....cciiiiivieinnrinneenens ve. 27
5.4 Specification on the Use of Gaseous Radioactive Waste Management System... 36
5.5 Specification on Explosive Gas Mixture Limitation.............ccoiviunnen. 37
5.6 Specification Unique to LWR Design Features.......coievverernnnerenannanss 38
REFERENCES . vt veneernsorerseocatasaassorosossannsncsssvenaes G eesrtetiesraeceasnans 42
APPEND X A e i iiiieneneneeereneaeasonneasasacansssorssseasssannsssassocssssnsasessoses A-1
APPENDIX B.vuerireonoeoeononeocososasnssssassnassacsensasnsnssasssasssnessaovasssasa B-1
APPENDIX Cttiiiiriiiieeenensoansosssansoseonseessssnsssnseanassassannnuosassassssns c-1
APPENDIX D..vvvvvnrrecnninnnnnns teceertesanansananens teeresesssesarsasarccannsanenase D-1
ADDENDUM. ....iiiiiiriiiniinnernnnnans Cederecianeannanan e ttese it ree sttt aeas AA-1






CHAPTER 1

INTRODUCTION

1.1 PURPOSE

The purpose of this manual is to describe methods found acceptable to the staff of the
U.S. Nuclear Regulatory Commission (NRC) for the calculation of certain key values required
in the preparation of proposed radiological effluent Technical Specifications using the
Standard Technical Specifications for light-water-cooled nuclear power plants. This manual
also provides guidance to applicants for operating licenses for nuclear power plants in the
preparation of proposed radiological effluent Technical Specifications or in preparing
requests for changes to existing radiological effluent Technical Specifications for operating
lTicenses. The manual additionally describes current staff positions on the methodology for
estimating radiation exposure due to the release of radiocactive materials in effluents and on
the administrative control of radioactive waste treatment systems.

1.2 BACKGROUND

Section 50.36, "Technical Specifications," of 10 CFR Part 50, "Licensing of Production
and Utilization Facilities” (Ref. 1), requires that each nuclear power reactor operating
license issued by the NRC contain Technical Specifications that set forth limits, operating
conditions, and other regulatory requirements imposed on the facility operation for the
protection of the health and safety of the public. Conditions and limitations corresponding
to certain key values which are system-dependent and site-related are to be incorporated in
these Technical Specifications for compliance with 10 CFR 50.36a, "Technical Specifications
on Effluents from Nuclear Power Reactors." Under the provisions of Section 50.36, each
applicant for an operating license is required to submit proposed Technical Specifications
for his facility, including the supporting bases. These are reviewed by the NRC staff to
assure that the proposed Technical Specifications contain such conditions and limitations as
deemed appropriate and necessary; approved Technical Specifications are then included as
Appendix A of the operating license.

Standard Technical Specifications have been developed by the staff for each appropriate
nuclear steam supply system (NSSS) vendor to provide guidance to applicants for the prepara-
tion of proposed Technical Specifications. These are as follows:

NUREG-0212 - "Standard Technical Specifications for Combustion Engineering Pressurized Water
Reactors"
NUREG-0103 - "Standard Technical Specifications for Babcock and Wilcox Pressurized Water

Reactors"



NUREG-0452 - "Standard Technical Specifications for Westinghouse Pressurized Water
Reactors”

NUREG-0123 - "Standard Technical Specifications for General Electric Boiling Water
Reactors"

Current Standard Technical Specifications are available from the National Technical
Information Service (NTIS), Springfield, Virginia, 22161. These Standard Technical Specifi-
cations will contain the radiological effluent Technical Specifications to be used by the
applicant for an operating license. In the interim, model radioactive effluent Technical
Specifications have been provided in NUREG-0472 (Ref. 2) for pressurized water reactors,
and NUREG-0473 (Ref. 3) for boiling water reactors. Table 1.1 provides a summary of those
applicable sections in the Standard Technical Specifications which contain conditions and
Timitations relative to the radiological effluent Technical Specifications to be discussed
in this manual.

The Standard Technical Specifications contain the 1imiting conditions for operation
necessary for complying with the Commission's regulations and are in a format that is accept-
able to the NRC staff. The reporting requirements reflect the guidelines provided in Regu-
latory Guide 1.16, "Reporting of Operating Information - Appendix A Technical Specifications,"
Revision 4, August 1975 (Ref. 4) and Regulatory Guide 10.1, "Compilation of Reporting Require-
ments for Persons Subject to NRC Regulations," Revision 3, May 1977 {(Ref. 5).

The methodology discussed in this manual and used to implement the requirements of 10 CFR
Part 50, Appendix I, "Numerical Guides for Design Objectives and Limiting Conditions for
Operation to Meet the Criterion 'As Low As Practicable' for Radioactive Material in Light-
Water-Cooled Nuclear Power Reactor Effluents" (Ref. 1), is consistent with the Regulatory
Guides used in the staff's safety evaluations pursuant to 10 CFR 50.34a{c). These guides
are as follows:

Regulatory Guide 1.109 - "Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with
10 CFR Part 50, Appendix I" (Revision 1), October 1977. (Ref. 6)

Regulatory Guide 1.110 - "Cost-Benefit Analysis for Radwaste Systems for Light-Water-Cooled
Nuclear Power Reactors," March 1976. (Ref. 7)

Regulatory Guide 1.111 - "Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water-Cooled
Reaetors" (Revision 1), July 1977. (Ref. 8)

Regulatory Guide 1.112 - "Calculation of Releases of Radioactive Materials in Gaseous and
Liquid Effluents from Light-Water-Cooled Power Reactors,” April
1976. (Ref. 9)
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Regulatory Guide 1.113 - "Estimating Aquatic Dispersion of Effluents from Accidental and
Routine Reactor Releases for the Purpose of Implementing Appendix I"
(Revision 1), April 1977, (Ref. 10}

Computer codes used to determine certain values and parameters used with the Regulatorv
Guides listed above are described in the following documents:

NUREG-0G17

"Calculation of Releases of Radioactive Materials in Gaseous and Liquid
Effluents from Pressurized Water Reactors (PWR-GALE Code)," April 1976
(Ref. 11)

NUREG-0016

"Calculation of Releases of Radioactive Materials in Gaseous and Liquid
Effluents from Boiling Water Reactors (BWR-GALE Code) " A‘ril 1976 (Ref. 12)
NUREG-0324 "X0QDOQ, Program for the Met=2orological Evaluation of Routine Effluent
Keleases at Nucléar Power Stations," September 1977 (Ref. 13)

These guides and computer codes provide acceptable methods of complying with the Com-
mission's regulations; however, conformance with the staff's guidelines on Standard Technical
Specifications, Regulatory Guides, and dosa calcuiation methodology is not required. If the
proposed Technical Specifications include mathematical models and parameters that differ
from the methodology used by the staff to calculate set points and release rates or estimate
doses due to releases of radioactive materials in effluents, the parameters and calculations
used shall be substantiated in the 0ffzite Dose Calculation Manual.

Bzsed on the findings of the Environmental and Safety Hearings, the Commission may
impose certain additional or alternative limiting conditions for operation based on values
that are more restrictive than those determined using this manual or provided in the Standard
Technical Specifications. In such cases, the limiting co.ditions will be bases on the decisiong
of the Atomic Safety and Licensing Board rather than the limiting values detevrmined by this
manual or included in the Standard Technical Specifications.



CHAPTER 2

DEFINITIONS AND STAFF POSITIQONS

2.1 DEFINITIONS

Section 1.0, DEFINITIONS, of the Standard Technical Specifications provides standard
definitions of terms and phrases which appear capitalized throughout the specifications.
Standard definitions are provided to assure licensing consistency. When a term or phrase is
used in a limited subject area of the Standard Technical Specifications, it is defined in
the Timited subject area and referenced by Specification number, table, figure or footnote.

2.2 STAFF POSITIONS AUGMENTING STANDARD DEFINITIONS

In certain circumstances, terms used in the Standard Technical Specifications are
defined or specified in applicable regulations, such as 10 CFR Part 50 (Ref. 1). Staff
positions clarifying certain of these definitions are as discussed below.

LIMITING CONDITIONS FOR OPERATION (LCO) is defined in 10 CFR 50.36(c)(2) as "the
lowest functional capability or performance levels of equipment required for safe operation
of the facility." This definition is applicable to the components of the radioactive waste
management systems during normal reactor operations, including anticipated operational
occurrences. When an LCO for a nuclear power reactor is not met, the licensee shall either
shut down the reactor or follow any remedial action permitted by the Technical Specifica-
tions until the LCO can be met. Remedial action by the licensee may include processing by
normal or alternate modes of operation for the control of radioactive effluents using such
existing equipment as may be installed in the radioactive waste management systems.

MAINTENANCE AND USE of the equipment installed in the radioactive waste management
systems is reguired in 10 CFR 50.34a(c) and in 10 CFR 50.36a(a)(1). The term, MAINTENANCE
AND USE, is applicable to the installed components of the liquid, gaseous, and solid radio-
active waste management systems and to instrumentation installed for the monitoring and
control of potentially radioactive effluents. MAINTENANCE AND USE does not require the
installation of fully redundant systems; however, prudent management procedures, such as
scheduled standby and maintenance periods should be employed. The Standard Technical Speci-
fications specify levels or values above which equipment installed in the radioactive waste
management systems shall be used to enable the licensee to show that he is exerting his best

efforts to maintain levels of radioactive effluents "as low as is reasonably achievable," in

accordance with 10 CFR 50.36a.

UNRESTRICTED AREA is defined in 10 CFR 20.3(a)(17) (Ref. 14), as "any area access to
which is not controlled by the licensee for purposes of protection of individuals from
exposure to radiation and radioactive materials, and any area used for residential quarters."

5



For purnoses of implementation, the definition of UNRESTRICTED AREA has bean expanded as
follows: "any area at or beyond the site boundary access to which is not controlled by the
licensee for purposes of protection of individuals from exposure to radiation and radioactive
materials, and any area within the site bourdary used for residential quarters or industrial,

commercial, institutional and recreational facilities". The UNRESTRICTED AREA boundary may
coincide with the exclusion (fenced) area boundary, as defined in 10 CFR 100.3{a) (Ref. 15),
may include land areas owned by the licensee, provided that occupancy is controlled by the
Ticensee for the purposes of meeting the requirements of 10 CFR Part 20, but does not include
areas over water bodies.

To assure that the UNRESTRICTED AREA boundary is defined in each license, tha Standard
Technical Specifications require two maps, one for liquid effluents (Figure 3.11-1)* and one
for gaseous effluents (Figure 5.1-1)* locating all points surrounding the facility at which
the Ticensee shall comply with the expanded definition, given above. These boundaries shall
be consistent with those established in the Safety Analysis Report, or the Final Hazard
Summary for the facility. The UNRESTRICTED AREAS, established at or beyond these boundaries,
are also considered in che LIMITING CONDITIONS FOR OPERATION to keep levels of radioactive
materials in effluents as low as is reasonably achievable, pursuant to 10 CFR 50.36a.

RELEASE RATE used in this manual is defined as, "the discharge of radioactive materials
in liquid or gaseous effluents per unit time.," The "second" is used as the practical report-
ing time unit for establishing release rates to show compliance with the requirements of
10 CFR Part 20 and for establishing instantaneous limitations based on potentially radioactive
releases. The "hour" is used as the practical reporting tize unit in establishing average
release rates to show conformance witi the requirements of 10 CFR Part 50 for noble gas
releases, for gaseous radioactive effluents other than nodle gasas (radioiodines and particu-
lates) and for radioactive materials released in liquid effluents. Liquid releases are
further subdivided into batch and continuous releases, Gaseous releasas are subdivided into
short- and long-term releases. These gaseous release subdivisions classify cumulative
releases as being either less than or greater than 500 hrs/year, respectively, for rasaous
effluents, Further discussion is provided in Sections 3.3, 4.2 and 5.2 of this manual.

RADIOACTIVE WASTE MANAGEMENT SYSTENMS are defined as all process and control equipment
provided to reduce the amount or concentration of radioactive materials (in any form)
relecsed from the facility. The overall systems may be divided into subsystems to handle
the radioactive materials contained in 1liquid and gaseous streams and in solid waste. Tiae
Standard Technical Specifications have adopted nomenclature for systems and componenis which
are in common use in the industry. In preparing proposed Technical Specifications, the
system and component names may be changed to correspond to the terminology used in the Final
Safety Analysis Report (FSAR) or the Final Hazard Summary, if applicable. Engineered
Safety Feature (ESF) atmospheric cleanup systems are not considered to be radioactive waste
management system components and, therefore, are not within the scope of this manual,

*This Figure is to be included in proposed Technical Specifications.



CHAPTER 3

SPECIAL CONSIDERATIONS

3.1 MULTI-UNIT STTES WITH SHARED RADIOACTIVE WASTE MANAGEMENT SYSTEMS

The Standard Technical Specifications are written on a “per unit" basis, since this is
the format in which operating licenses are issued. When shared radioactive waste management

systems are used by more than one reactor unit on a site, the wastes from all units are mixed
for shared treatment; by such mixing, the effluent releases cannot accurately be ascribed to

a specific reactor unit. The licensee should estimate the contributions from each unit based
on input conditions, e.g., flow rates and radioactivity concentrations, or, if not practicable,
the treated effluent releases may be allocated equally to each of the radiocactive waste
producing reactors sharing the treatment system. For determining conformance to LCOs, these
allocations from shared treatment systems are to be added to the releases specifically attrib-
uted to each unit to obtain the total releases per unit.

It is preferred that discharge lines leading to common release points be separately
controlled and monitored, and the licensee should consider instrumentation which will provide
volumetric recording and radiological effluent monitoring, sampling and analyses on a unit
basis. This has been accomplished for some units by continuous representative sampling and
analysis of the streams prior to mixing and continuously monitored and controlled at the
common release point. Multi-unit sites with common release points, but without shared radio-
active waste management systems,” are also required to determine the alarm/trip setpoints in
Sections 4.1 and 5.1 of this manual to assure compliance with the requirements of 10 CFR
Part 20 (Ref. 14) at each release point.

In preparing Technical Specifications for units at adjacent sites (multi-unit stations
with a common boundary), the sites should be considered as a multi-unit site.

3.2 POPULATION EXPOSURE

The Standard Technical Specifications 3.11.1.3 and 3.11.2.4 require the use of equipment
installed in the radjoactive waste management system to meet the requirements of 10 CFR 50.36a
(Ref. 1).

To assure that the Technical Specifications consider the population radiation doses,
the use of the installed radioactive waste management system is required when the projected
cumulative doses exceed an appropriate fraction of the individual dose limitations. This
method of establishing use of the radwaste equipment assures that the staff's Appendix 1
cost-benefit analysis in the safety evaluation is not invalidated. Sections 4.5 and 5.4 of
this manual provide these values for the Standard Technical Specifications. Guidance on
reporting population exposures is provided in Regulatory Guide 1.21 (Ref. 17}.



3.3 YETEOROLOGICAL DATA

The Standard Technical Specifications consider the historical annual average atmospheric
dispersion condition rather than real time dispersion conditions in determining the LCO for
radioactive materials in gaseous effluents.

Releases are characterized as "long" or "short" term, depending on the frequency and
duration of the releases. This characterization permits the matching of the releases to more
appropriate atmospheric diffusion, dispersion and decay conditions.

“Long-term" refers to releases that are generally continuous and stable in release rate
with some anticipated variation (i.e., <50%, based on a running monthly average) in release
rate, such as is experienced in normal ventilation system effluents at nuclear power plants.
Determiration of doses due to long-term releases should use the historical annual average
relative concentration {x/9) based on meteorological data summarized, as recommended in
Regulatory Guide 1,111 (Ref. 8).

"Short-term" refers to releases that are intermittent in radionuclide concentrations or
flow, such as releases from PWR gas storage tanks, PWR containment ventings and purges, BWR
drywell purges (See Standard Technical Specification 3.11.3.8), BWR mechanical vacuum pump
exhausts, and systems or components with infrequent use. Short-term releases may be due to
operational variations which result in radioactive relcases greater than 50% of the releases
normally considered as long-term. Short-term releases from these sources during normal
operation, including anticipated operational occurrences, are defined as those which occur
for a total of 500 hours or less in a calendar year but not more than 150 hours in any quarter.
Determination of doses due to short-term releases can use the annual average relative concen-
tration (long-term) if it can be demonstrated that past short-term releases were sufficiently
random in both time of day and duration (e.g., the short-term release periods were not depen-
dent solely on atmospheric conditions or time of day) to be represented by the annual average
dispersion conditions. Otherwise, the short-term relative concentration value should be
calculated in accordance with the guidelines provided in NUREG-0324 (Ref. 13) for short-term
release.

Even though "“annual average" atmospheric dispersion conditions are used as basis for the
Standard Technical Specifications, “"real time" meteorological data should be summarized hour-
by~hour and coupled with the corresponding releases, and the summary should be included in
the SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT.

3.4 NATIONAL INTERIM PRIMARY DRINKING WATER REGULATIONS

Operators of nuclear power plants locatad on fresh water bodies which are used as sources
of water for drinking water supply systems, are required to make a special report concern-
ing the impact on the water supply system due to liquid effluent releases into the water
bodies which are above the value(s) permitted in Specification 3.11.1.2 of the Standard
Technical Specifications. The NRC has no legal responsibility to implement 40 CFR Part 141,
"National Interim Primary Drinking tater Regulations" (Ref. 16}, or to assure routine conform
ance to the Act since this is the responsibility of the Environmental Protection Agency and the



water plant onerator. This special report is intended for public information and as a tool
to assure awareness by the Ticensee of the impact of radioactive liquid releases on the
community's water supply system. The impact within the water supply system is dependent on
treatment given to the water taken into the system. The water plant operator is responsible
for providing appronrvate treatment to assure that 40 CFR Part 141 requirements are met.
While the operator of the nuclear power plant is not responsible for meeting the requirements
of 40 CFR Part 141 in the water supply system, his success in meeting the requirements of
Specification 3.11.1.2 will assure an environmentally acceptable 4dmpact on the water supply
system. The non-radioiogical impact is separately considered in the Appendix B Technical
Specifications.

3.5 SOLID WASTE MANAGEMENT SYSTEM - PROCESS CONTROL PROGRAM

Standard Technical Specification 3.11.3.1 requires the operator of each nuclear power
plant to establish a PRCCESS CONTROL PROGRAM for the solid radioactive waste management
system. The purpose of the PROCESS CONTROL PROGRAM is to provide reasonable assurance of the
complete SOLIDIFICATION of processed wastes and of the absence of free water in the processed
waste. At the time the applicant submits proposed Technical Specifications, he should submit
the PROCESS CONTROL PR0OGRAM for NRC review and approval prior tc implementation. The PROCESS
CONTROL PRGGRAM should consist of the processing steps and a set of established process param-
eters, which include but are not limited to pH, 0il content, ratio of solidification agent to
influent waste, water content, and ratio of solidification agent to chemical additive for each
type of anticipateéd waste (filter sludges, spent resins, evaporator bottoms, boric acid solu-
tions, sodium sulfate solutions and filter media). The surveillance requirements in the
Standard Technical Specifications provide the steps to be taken to assure that operation is
within the parameters established by the PROCESS CONTROL PROGRAM. Packaging procedures should
demonstrate conformance with Specification 3.11.3.1. The PROCESS CONTROL PROGRAM required by
the Standard Technical Specifications is to be documented in the operating procedures for each
reactor and available for review by the NRC inspector. A summary of changes to the PROCESS
CONTROL PROGRAM shall be provided in the SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT.

3.6 OFFSITE DOSE CALCULATION MANUAL (ODCM)

Standard Technical Specifications 3.3.3.8 and 3.3.3.9 require the operator of each
nuclear power plant to establish alarm and trip action setpoints for each radioactive liquid
and gaseous effluent release point in maintained, auditable records, determined in accordance
with the OFFSITE DOSE CALCULATION MANUAL (ODCM). The ODCM shall contain the methodology and
parameters to be used in the calculation of offsite doses due to radioactive liquid and gaseous
effluents pursuant to Specifications 3.11.1.2, 3.11.2.2 and 3.11.2.3, and the established
Timits of Specifications 3.11.1.1 and 3.11.2.1. The ODCM shall be submitted to the NRC with
the proposed Technical Specifications for review and approval by the NRC. Changes to the
0DCM shall be provided in the SEMIANNUAL RADIQACTIVE EFFLUENT RELEASE REPORT.

3.7 IDENTIFICATION OF RADIONUCLIDES IN EFFLUENTS

In order to determine the radiological impact associated with the release of radioactive
materials in liquid and gaseous effluents, the principal radionuclides contributing to the



dose must be identified. Tables 4.11-1 and 4.11-2** of the Standard Technical Specifications
contain the sampling and analysis programs required for identifying principal radionuclides in
effluents. These tables were compiled using the guidelines of Regulatory Guide 1.21 (Ref. 17)
and reflect current radiochemical analytical methods. Other methods may be necessary to
enhance identification and analysis, as provided by the footnotes to Tables 4.11-1 and 4.11-2.
In Tieu of sample-analysis, if the applicant does not consider that the collection, radio-
chemical separation, and analytical methods are technically feasible or practical at the speci-
fied LLD, then the dose limitations in Specifications 3.11.1.2, 3.11.2.2, and 3.11.2.3 should
be proportionally reduced by assuming the continued presence and release concentrations of
those radionuclides as determined by the source term (GALE Code, Ref. 11 or 12). For example,
the dose LCO may be reduced based on predicted radioactive materials in gaseous effuents from
PWR turbine buildings if sampling is not provided. For BWRs and PWRs it may be reduced if
carbon-14 analysis is not provided.

3.8 ENVIRONMENTAL RADIATION PROTECTION STANDARDS FOR NUCLEAR POWER OPERATIONS

Standard Technical Specification 3.11.2.5 specifies in the Action that when the cal-
culated doses associated with the effluent releases exceed twice* the limits of any one of the
Specifications 3.11.1.2, 3.11.2.2 or 3.11.2.3, the licensee shall prepare and submit a Special
Report to the Commission and 1imit subsequent releases such that the dose or dose commitment to
a real individual from all uranium fuel cycle sources is Timited to < 25 mrem to the total body
or any organ (except the thyroid, which is 1imited to < 75 mrem) over 12 consecutive months.
This Special Report shall include an analysis which demonstrates that radiation exposures to
all real individuals from all uranium fuel cycle sources (including all Tiquid and gaseous
effluent pathways and direct radiation) are less than the standards in 40 CFR Part 190,
Environmental Radiation Protection Standards for Nuclear Power Operations (Ref. 18). If
analysis indicates that releases resulting in doses that exceed the 40 CFR 190 Standard could
occur, obtain a variance from the Commission to permit such releases. The Standard Technical
Specifications 3.11.1.2, 3.11.2.2 and 3.11.2.3 consider doses to a real individual and apply
to each reactor but do not include any other portion of the uranium fuel cycle or direct
shine from the reactor.

The "Uranium fuel cycle" is defined in 40 CFR Part 190.02(b) as:

“Uranium fuel cycle means the operations of milling of uranium ore, chemical conversion
of uranium, isotopic enrichment of uranium, fabrication of uranium fuel, generation of
electricity by a light-water-cooled nuclear power plant using uranium fuel, and repro-
cessing of spent uranium fuel, to the extent that these directly support the production
of electrical power for public use utilizing nuclear energy, but excludes mining opera-
tions, operations at waste disposal sites, transportation of any radioactive material in
support of these operations, and the reuse of recovered non-uranium special nuclear and
by-product materials from the cycle."

The following general gujdelines are presented for preparation of the Special Report:

1)  determine which uranium fuel cycle facilities or operations, in addition to the
nuclear power reactor units at the site, contribute to the annual dose to the
maximum exposed member of the public. The maximum exposed member of the public for

*This value may be reduced for multi-unit sites depending on staff analysis.

**These Tables are to be included in proposed Technical Specifications.
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this evaluation may or may not correspond to the individual considered in the
Technical Specification;

2) determine the total annual dose to this person from all existing pathways and
sources of radioactivity and radiation using the methodologies described in this
NUREG document and applicable references. Where additional information on pathways
and nuclides is needed, the best available information should be used and documented;

3) include direct radiation from the site in the dose determination. An acceptable
method for calculating radiation from the N-16 component of direct radiation is:
SKYSHINE, A Computer Procedure for Evaluating Effects of Structure Design on N-16
Gamma-Ray Dose Rates, Radiation Research Associates, Inc. Report RRA-T7209,
November 1972 (Ref. 19).

In addition to N-16, all direct radiation from the plant and storage facilities
should be considered in the dose determination. The direct dose component (including
N-16) may be determined by calculation or actual measurement (e.g., high pressure
jonization chamber). The calculation or actual measurement must be documented in
this Special Report.

The 25 mrem and 75 mrem dose standards are effective December 1, 1979, except for doses
arising from operations associated with the milling of uranium ore which is effective
December 1, 1980.

Further information on the method of implementation of 40 CFR Part 190 is being developed
by the NRC staff.

1



CHAPTER 4

LIQUID EFFLUENTS

4.1 INSTRUMENTATION
Standard Technical Specification 3.3.3.8 requires that:

"The radioactive liquid effluent monitoring instrumentatiion channels shown in

Table 3.3-11* shall be OPERABLE with their alarm/trip setpoints set Lo ensure that the
limits of Specification 3.11.1.1 are not exceeded. The setpoints shall be determined in
a:cor?anci with procedures as described in the ODCM, and shall be recorded in the sta-
tion log.

Table 3.3-11* provides a 1ist of radioactive liquid effiuent monitoring instrumentation
needed to comply with the requirements of General Design Criteria (GDC) 60, 63, and 64 of
Appendix A to 10 CFR Part 50 (Ref. 1). The list includes instrumentation such as radio-
activity monitoring and sampling devices, automatic control devices, and essential flow and
level devices which are components of the monitoring channels. The list uses common nomen-
clature for the effiuent streams; however, the names may be revised, as necessary, to conform
with a particular plant's nomenclature., Deletion of any item listed should be justified.
Clarification of proposed Technical Specifications should be provided by a simple drawing or
sketch showing stream intersections, instrumentation, and control features. Duplicate instru-
mentation (i.e., instruments that measure different sensor parameters or ranges) should be
listed separately. The channel logic should assure that the alarmed trip action is not
negated by switching.

The plant procedures should contain a quality assurance program for instruments as
recommended in Regulatory Guide 4.15 (Ref. 20).

4.1.1 Setpoint Determination to be Provided in the ODCM

The alarm and trip setpoint(s) for each instrument channel Tisted in Table 3.3-11%
should be provided and should correspond to a value(s) which represents a safe margin of
assurance that the instantaneous liquid release 1imit of 10 CFR Part 20 is not exceeded. If
the alarm and the automatic control trip are separate devices, the alarm/trip setpoint
in the 0DCM should 1ist the separate trip setpoints. The alarm/trip setpoint in the ODCM
should list the alarm setpoint where any trip actions are by manual initiation. The method
for calculating fixed and adjustable setpoints shall be provided in the ODCM and auditable
records shall be maintained indicating the actual setpoints used at all times. For setpoint
calculations, see the Addendum to this manual.

—
This Table is to be included in proposed Technical Specifications.
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The alarm/trip setpoint for a 1iquid effluent radiation monitor should be determined
based on the instantaneous concentration limits of 19 CFR Part 20, Appendix B, Table 11,
Column 2, and are to be applied at the point of discharge for that stream, pipe or conduit
into the unrestricted area, as defined by Figure 3.1-1.* The alarm/trip setpoint should not
consider dilution, dispersion or decay in the unrestricted area beyond the release point. An
isolation control valve or system shall be provided on the discharge line prior to the release
point to permit termination of raciocactive releases prior to exceeding the instantaneous
concentration 1imits of 10 CFR Part 20. The isolation and radiation monitoring pointS are
to be located upstream of the release point far enough to assure that the time lag between
the established alarm and isoiation of the release will not permit a release exceeding these
limits. If the stream is diluted by non-radicactive effluents, and the stream dilution and
effluent isolation control system is in the exclusion area, the monitor's alarm/trip setpoint
may be determined by considering the known in-plant dilution. In-plant dilution is the ratio
of the total release rate at the release point into the unrestricted area to the release rate
of the undiluted stream, and should be based on continuous measurement of these liquid flows.
In such cases, alarm/trip setpoints should also be provided on the flow or level instrumenta-
tion with indicaticn in the main control room. The minimum or actual instantaneous in-plant
dilucion ratio on which the liquid effluent radiation monitor alarm/trip setpoint has been
based, should be continuously measured to aid prompt corrective action to satisfy Specifica-
tion 3.11.1.1.

Conservative assumptions may be included in establishing setpoints to account for such
system variables as the control and measurement system efficiency and detection capabilities
during normal and anticipated operating conditions, the effects of multiple release points
with common or shared in-plant dilution, variability of dilution flow and principal radio-
nuclide composition, and the time lag between alarm/trip action and final isolation of the
radioactive effluent. A record of analyses showing current spectra of radioruclides used to
calibrate radiation monitors should be maintained in the plant records.

The instruments listed in Table 3.3-11** should also be included in Table 4.3-11** to
provide the instrument surveillance requirements, such as calibration, source checking,
functional testing and channel checking.

4.2 REQUIREMENT FOR IMPLEMENTING 10 CFR PART 20

In preparing proposed Technical Specifications, Figure 3.11-1* should consist of a map
of the site area, showing the unrestricted area boundary for iiquid effiuents, as defined
in 10 CFR 20.3(aj(17). Guidelines for preparing the figure are contained in Section 2.1.1
of Regulatory Guide 1.70 (Ref. 21).

Standard Technical Specification 3.11.1.1 specifies that:

* . . .
This Figure is to be included in proposed Technical Specifications.
**See footnote on page 12.

13



“The concentration of radicactive material released from the site to unrestricted
areas (see Figure 3.11-1)* shall be limited to the concentrations specified in

10 CFR Part 20, Appendix B, Table II, Column 2 for radionuclides other than noble
gases and 2 x 107* uCi/ml total activity concentration for all dissolved or
entrained noble gases."

The concentration limits provided in 10 CFR Part 20, Appendix B, Table 11, Column 2,
do not include an MPC for noble gases dissolved or entrained in 1iquid effluents. An MPC
of 2 x 107" 4Ci/ml has been established, based on the assumption that xenon-135 is the con-
trolling radionuclide; the Xe-135 MPC in air (submersion} was converted to an equivalent
concentration in water using tne method described in International Commission on Radiological
Protection (ICRP) Publication 2 (Ref. 22). The value of 2 x 107 uCi/inl shall be used
for a mixture of dissolved or entrained noble gases, not otherwise identified in liquid
releases.

To demonstrate that the Specifications are being met, the surveillance requirements
specify that a sampling and analysis program be implemented according to Table 4.11-1.**
There are two general types of releases: batch and continuous. A batch release is the
discharge of 1iquid waste of a discrete volume. A continuous release is the discharce of
1iquid wastes of a nondiscrete volume; e.g., from a volume or system that has an input flow
during the continuous release. For example, releases from sample monitor tanks are batch,
and releases from steam generator blowdown are continuous. The sampiing and analysis fre-
quency and the type of analysis required by the Standard Technical Specifications is given in
Table 4.11-1 for each type of release. The lower limit of detection is also specified in
Table 4.11-1 for typical in-plant radiochemical analysis equipment. This program meets the
requirements of 10 CFR Part 50, GDC 64, and conforms to the guidelines given in Regulatory
Guides 1.21 (Ref. 17) and 4.15 (Ref. 20).

4.3 REQUIREMENT FOR IMPLEMENTING 10 CFR PART 5Q

The Stanaard Technical Specification 3.11.1.2 requires that the cumulative dose con-
tributions be determined in accordance with the ODCM at least once per 31 days. The cumula-
tive dose contributions should consider the dose con:ributions from the maximum exposed indi-
vidual's consumption of fish, invertebrates and potable water, as appropriate. Normally,
the adult is the maximum exposed individual. Al11 of these pathways should be considered in
the calculation unless demonstrated not to be present. For many plant sites, the dose calcu-
lations may be performed assuming conservative dilution factors and receptor locations to
show compliance with the Technical Specification rather than a more rigorous determination.
The relationships presented below are acceptable for inclusion in the ODCM. If other methods
are selected to implement this Specification, it is expected that the alternate method will
include the same general features considered below.

*See footnote on page 13.
**See footnote on page 12.
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The dose contributions for the total time period ? Atm should be determined by
calculation at least once per 31 days and a cumu]gazve summation of these total
body and any organ doses should be maintained for each calendar quarter. These
dose contributions should be calculated for all radionuclides identified in 1iquid

effluents released to unrestricted areas using the following expression:

D = 1z [A, T at, C. F. ]
1 i 1t =1 2 12 2
where
Dr = the cumulative dose commitment to the total body or any organ, 1, from the
m
liquid effluents for the total time period 3 Atz’ in mrem.
2=1
at, = the length of the #th time period over which ciz and Fz are averaged for
all liquid releases, in hours.
ciz = the average concentration of radionuclide, i, in undiluted Tiquid effluent
during time period sty from any liquid release, in uCi/ml.
A

it = the site related ingestion dose coomitment factor to the total body
or any organ t for each identified principai gamma and beta emitter
listed in Table 4.11-1,* in mrem-ml per hr-uCi.
F_ = the near field average dilution factor for Ci£ during any liquid
effluent release. Defined as the ratio of the maximum undiluted Tiquid
waste flow during release to the product of the average flow from the
site discharge structure to unrestricted receiving waters times __
(___is the site specific applicable factor for the mixing effect of

the discharge structure.)

The term ci£ is the composite undiluted concentration of radioactive material in liquid
waste at the common release point determined from the Radioactive Liquid Waste Sampling and
Analysis Program, Table 4‘11-1* in the Standard Technical Specifications. All dilution
factors beyond the sample point(s) are to be included in the FL and Air terms.

The term Fz is a near field average dilution factor, considering the combined liquid
releases from each unit even if there is more than one release point to the unrestricted area
per unit within one-quarter mile of each other, As described in Section 3.1 of this manual,
multi-unit sites with shared radioactive waste management systems should calculate the total
continuous and batch liquid release concentrations for each reactor. The value of the term F
should be determined as:

*See footnote on page 12,
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Fo= o liquid radioactive waste flow per unit
2 discharge structure exit flow per unit x applicable factor

The liquid radioactive waste flow is the maximum flow from all continuous and batch
radioactive effluent releases specified in Table 4.11-1, from all liquid radioactive waste
management systems, per unit. The discharge structure exit flow is the average flow during
disposal from the discharge structure release point into the receiving water body (in an
unrestricted area) per unit. The definition of Fz also requires a value to be included in
Specification 3.11.1.2 for the dilution as a result of mixing effects in the near field of the
discharge structure. For plants with once through cooling, the appliicable factor is set equal
to one, i.e., no additional dilution is considered. For plants with cooling towers, onsite
ponds, or lagoons, the factor shall be a number such that the product of the average blowdown
flow to the receiving water body, in cfs and the applicable factor, is 1000 cfs or less. The
1000 cfs figure was selected to correspond to a typical flow for a unit with once-through
cooling water and agrees with the staff method for determining compliance with Appendix I
(Ref. 1) at the OL stage. The value of this applicable factor is to be included in the blank
provided for the term Fz' The actual dilution factor value is dependent upon the dilution
available in the near field of the receiving water body; however, the applicable factor is
limited, as stated above.

4.3.1 Dose Factor Related to Liquid Effluents

The above equation for calculating the dose contributions requires the use of a dose
factor A1.T for each nuclide, i, which embodies the dose factors, pathway transfer factors
(e.g., bioaccumulation factors), pathway usage factors, and dilution factors for the points of
pathway origin. The adult total body dose factor and the maximum adult organ dose factor for
each radionuclide will be used from Table E-11 of Regulatory Guide 1.109 (Ref. 6}; thus the
1ist should contain critical organ dose factors for various organs. The dose factor may be

written:
A1.T = ko(Uw/Dw + UFBFi + UIBli)DFi
where
A. = composite dose parameter for the total body or critical organ of an adult for
i nuclide, i, for all appropriate pathways, mrem/hr per uCi/ml.
ko = units conversion factor, s.l4x105 = ]06 pCi/uCi x 103m1/kg + 8760 hr/yr.
Uw = 730 kg/yr, adult water consumption {(fresh water site only).

UF = 21 kg/yr, adult fish consumption (all sites).
U, = 5 kg/yr, adult invertebrate consumption (salt water site only).

BF. = Bicaccumulation factor for nuclide, i, in fish (fresh or salt water site, as
1 applicable), pCi/kg per pCi/1, from Table A-1 of Regulatory Guide 1.109 (Ref. 4).

BI. = Bioaccumulation factor fer nuclide, i. in invertebrates (salt water only), pCi/kg
1 per pCi/1, from Table A-1 of Regulatory Guide 1.109 (Ref. 4).
DF; = Dose conversion_factor for nuclide, i, for adults in pre-selected organ, t, in

mrem/pCi, from Table E-11 of Regulatory Guide 1.109 (Ref. 4).
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Dy = Di@ution factor from the near field area within one-quarter mile of the release
point(s) to the potable water intake for the adult water consumption (fresh
water site oniy).

Inserting the usage factors of Regulatory Guide 1.109 (Ref. 6) as appropriate into the
equation gives the following expressions:

For Fresh Water sites: A,

5
i1 1.14x10 (730/Dw + 21BF1)DF1

For Salt Water sites: AiT

1.14x10°(218F, + 5BI, )OF,

As noted, all the factors required to calculate the values of Aii should be contained in
the ODCM. The staff's method of calculating dilution factors for aquatic dispersion is pro-
vided in Regulatory Guide 1.113 (Ref. 10). The ODCM should include a Jdetailed presentation
of the calculation model and a tabulation of all values assigned to the parameters in expres-
sions used to implement the Specification 3.11.1.2.

4.3.2 Special Reports

The Standard Technical Specifications 3.i1.1.2, 3.11.1.3, 3.11.2.2, 3.11.2.3, 3.11.2.4 and
3.11.3.1 require that action be taken when the Specificaticn cannot be met., The action is in
the form of special reports, in lieu of Ticensee event reports, indicating the corrective
action to be taken to reduce the dose impact due to the release of radicactive materials in
liquid effluents.

These special reports should be prepared using the methodology provided in this manual to
determine the dose impact. Such information in the special reports will be used by the staff
in determining if the corrective action proposed by the licensee is adequate to bring the
releases within the design objectives of Appendix I to 10 CFR Part 50. These special reports
may also require submitting additional information as described in Section 3.4 of this manual.

4.4 SPECIFICATION ON RADIOACTIVITY CONTENTS IN LIQUID-CONTAINING TANKS

Standard Technical Specification 3.11.1.4 and Tables 3.3-11* and 4.3-11* list liquid-
containing tanks outside containment that are to be analyzed periodically to verify that ihe
radioactivity content (in curies, excluding tritium and dissolved or entrained noble gases) is
below the specified value. Tanks included in this Specification are those that are not sur-
rounded by liners, dikes or walls capable of holding the tank contents and do not have tank
overfiow and drains connected to the liquid radioactive waste management system. Indoor tanks
are iiot included unless an analysis based on design basis fission product leakage from the
fuel results in radionuclide concentrations in excess of the 1imits of 10 CFR Part 20,
Appendix B, Table II, Column 2, where leaked fluid is capable of affecting the nearest exist-
ing or known future water supply** in an unrestricted area.

S
“See footnote on page 12.

*k
"Supply" means a well or surface water intake that is used as a water source for direct

human consumption or indirectly through animals, crops or food processing. "Known future"
water supply means potential wells or surface water intakes which are identified, or may be
reasonably deduced from available information.
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For those tanks that are determined to be included in Specification 3.11.1.4 and
Tables 3.3-11 and 4.3-11, a curie limit should be determined based on the methodology pre-
sented in Appendices A or B of this manual, using the PWR-RATAFR Computer Code for pressurized
water reactor plants, or the BWR-RATAFR Computer Code for boiling water reactor plants,
respectively. The methodology is based on the calculated radionuclide inventory in the tank
at 80% capacity using a design basis fission product source term of (1) 1% of the operating
fission product inventory in the core being released to the primary coolant for a PWR, or
(2) a fission product release consistent with a noble gas release rate of 100 uCi/MWt-sec
at 30 minutes decay for a BWR. These Computer Codes determine the radionuclide inventory
in a tank that would result in concentrations equal to the limits of 10 CFR Part 20, Appen-
dix B, Table II, Column 2, at (1) the nearest potable water supply and (2) the nearest
surface water supply in an unrestricted area.

By excluding tritium and dissolved or entrained noble gases from the surveillance analy-
ses, since these can be estimated for any licensee event report, Specification 3.11.1.4 should
include the lowest curie quantity of activation and mixed fission products determined for any
tank listed in Specification 3.11.1.4 as the curie Timit for all tanks included in that
Specification.

Most operating reactors have required the use of temporary process and storage tanks
during maintenance and service periods, or when temporary solidification equipment is used at
the facility; therefore, the Specification 3.11.1.4 should indicate a "temporary tank." The
curie 1imit for a temporary tank may be calculated by the above method, but should be limited
to < 10 curies, excluding tritium and dissolved or entrained gases. If the temporary tank is
mobile and not used for more than a calendar quarter, it need not be included in Tables 3.3-11*
and 4.3-11.%

4.5 SPECIFICATION ON THE USE OF LIQUID RADIQACTIVE WASTE MANAGEMENT SYSTEM

Standard Technical Specification 3.11.1.3 specifies that:

"The 1iquid radwaste treatment system shall be OPERABLE. The appropriate
subsystems shall be used to reduce the radiocactive materials in liquid wastes
prior to their discharge when the projected doses due to the liquid effluent
releases to unrestricted areas (see Figure 3.11-1)* when averaged over 31 days,
exceeds 0.06 mrem to the total body or 0.2 mrem to any organ."

The operability of the 1liquid radiocactive waste management system ensures that this
system will be available for use whenever liquid effluents require treatment prior to release
to the environment. The term "liquid radwaste treatment system" involves all of the installed
and available liquid radioactive waste management system equipment, as well as their controls,
power instrumentation, and services that make the system functional. Equipment that is con-
sidered standby or redundant is also included, since their function is to assure operability.
The specification also permits alternate treatment paths using alternate subsystems and equip-
ment to be used in the event that the normai treatment is inoperable.

*See footnote on page 13.
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This Specification requires maintenance and use of the 1iquid radioactive waste manage-
ment system for conformance to 10 CFR Part 50.36a. Maintenance and use of the radicactive
waste management system components are discussed in Section 2.2 of this manual.

To determine if use of the installed equipment is necessary, the licensee must project
the cumulative liquid effluent releases over the ensuing 31 days. These releases should
include all plant effluents from all liquid radioactive waste management and 1iquid waste
disposal system components that are planned to be operated at the projected capacity and
performance of each component used during the specified time. These releases should include
a margin, based on operating data, for anticipated and unplanned operational occurrences and
should use the methodology discussed in Section 4.3 of this manual. The impact from this
projected cumulative release is to be compared to 0.06 mrem for the total body or 0.2 mrem
for any organ. If the projection indicates these values will be exceeded, then the installed
1iquid radioactive waste management system components that will reduce those radioactive
materials in liquid effluents and the projected impact, must be used.

The values for the projected impact, given above, correspond to approximately one
forty-eighth of the design objective values of Appendix I, Section II.A of 10 CFR Part 50 in a
month, and if continued at this rate for a year, they would correspond to less than one-fourth
the values limited by Specification 3.11.1.2.b. The calculations of projected cumulative
dose impact that could result from the proposed operation should use the methodology provided
in Section 4.3 of this manual.
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CHAPTER_ 5

GASEQUS EFFLUENTS

5.1 INSTRUMENTATION
Standard Technical Specification 3.3.3.9 requires that:

"The radioactive gaseous process and effluent monitoring instrumentation channels shown
in Table 3.3-12* shall be OPERABLE with their alarm/trip setpoints set to ensure that
the limits of Specification 3.11.2.1 are not exceeded. The setpoints shall be deter-
mined in accordance with procedures as described in the ODCM, and shail be recorded in
the station log.”

Table 3.3-12* provides a 1ist of the radioactive gaseous effluent monitoring instru-
mentation needed to comply with the requirements of General Design Criterja (GDC) 60, 63,
and 64 of Appendix A to 10 CFR Part 50. The list includes instrumentation such as radio-
activity monitoring and sampling devices, automatic control devices and essential flow and
level devices that are components of the monitoring systems. The 1ist uses common nomenclature
for the effluent sireams; however, the names may be revised as necessary, to conform with a
particular plant's nomenclature. The list may include effluent streams which are not applic-
able to a given plant, or which may be duplicated and, therefore, should be tailored for the
proposed Technical Specifications. Clarification of proposed Technical Specifications should
be provided by a simple drawing or sketch, showing stream intersections, instrumentation and
control features. Duplicate instrumentation (i.e., instruments that measure different sensor
parameters or ranges) should be listed separately in Tables 3.3-12* and 4.3-12.* The channei
logic should assure that the alarmed trip action is not negated by switching.

The plant procedures should contain a quality assurance program for instruments as
recommended in Regulatory Guide 4.15 (Ref. 20).

5.1.1 Setpoint Determination to be Provided in the ODCM

The alarm/trip setpoint or automatic control trip setpoint for each instrument channel
1isted in Table 3.3-12* should be provided and should correspond to a value(s) which repre-
sents a safe margin of assurance that the instantaneous gaseous release limit of Specifica-
tion 3.11.2.1(a) will not be exceeded. For channels with separate alarm and automatic
control trips, the setpoint for the automatic control trip should be the established value
referenced above; the corresponding setpoint for alarm/trip should be established such that
an alarm trip will occur either in advance of the automatic control trip or simultaneously
with the automatic control trip. For channels with alarm trips only, the setpoint for the
alarm/trip should be the established value referenced above, provided that the manual or
procedural response to the alarm represents a safe margin of assurance that the instantaneous
gaseous release limit of 10 CFR Part 20 will not be exceeded. The alarm/trip setpoint in
the ODCM should 1ist the alarm setpoint for those channels where any trip actions are by

o . . . . ces s
This Table is to be included in the proposed Technical Specifications.
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manual initiation. The method for calculating fixed or adjustable setpoints shall be pro-
vided in the ODCM and auditable records shall be maintained indicating the actual setpoints
used at all times.

The alarm/trip setpoint for any gaseous effluent radiation monitor should be determined
based on the instantaneous (see RELEASE RATE fundamental time units in Section 2.2 of this
manual) concentration 1imits of 10 CFR Part 20, Appendix B, Table II, Column 1, and are to
be applied at the point at which the discharge leaves the restricted area boundary into an
unrestricted area, as defined by Figure 5.1-1.** The bases for each setpoint should
consider the type of release at the monitor's location, e.g., long-term releases using
the long-term atmospheric dispersion conditions or, if applicable (see Section 3.3 of this
manual), short-term releases using the short-term atmospheric dispersion conditions. An
isolation control valve or system shall be provided on the discharge 1line upstream of the
release point to permit isolation prior to exceeding the specified release 1imits.

If the alarm/trip setpoints are based on predetermined factors accounting for atmospheric
conditions, the elevation of the release point should be considered. The symbols used in
the equations in this manual use a subscript (s) for a free-standing stack for elevated
releases (or vents that take the plume out of the building wake) and a subscript (v) for vent
for releases that are not completely elevated. Guidance on the staff's method for estimating
atmospheric transport and dispersion of gaseous effluents in routine releases is provided
in Regulatory Guide 1.111 (Ref. 8). The radiation monitor alarm/trip setpcints for each
release point should be based on the radicactive noble gases in gaseous effluents. It is not
considered to be practicable to apply instantaneous alarm/trip setpoints to integrating radia-
tion monitors sensitive to radioiodines, radioactive materials in particuiate form and radio-
nuclides other than noble gases. Alarm/trip setpoints should also be provided in the main con-
trol room for flow measurement devices which are part of continuous monitoring or sampling
systems and should alarm on loss-of-flow or departure from an established flow range. In all
cases, conservative assumptions may be necessary in establishing these setpoints to account
for system variables, such as the control and measurement system efficiency and detection capa-
bilities during normal, anticipated, and unusual operating conditions, the variability in
release flow and principal radionuclides, and the time lag betweer alarm/trip action and the
final isolation of the radioactive effluent. The current spectrum of radionuclides used to
calibrate radiation monitors should be maintained in the plant records. The instruments
listed in Table 3.3-12* should also be included in Table 4.3-12,* to provice the instrument
surveillance reguirements, such as calibration, source checking, functioral testing, and
channel checking.

5.2 DOSE LIMIT FOR IMPLEMENTING 10 CFR PART 20

In preparing proposed Technical Specifications, Figure 5.1-1** should consist of a map
of the site area showing the exclusion boundary, as defined in 10 €FR 100.3(a) (Ref. 15)
and the unrestricteu area beundary, as defined in 10 CFR 20.3(a)(17) (Ref. 14). Guidelines
for this figure are contained in Section 2.1.1 of Regulatory Guide 1.70 (Ref. 21). Detaiis
on the release point locations and significant elevations should be given in Figure 5.1-1.%*

-
See footnote on page 20.
**his Figure is to be included in proposed Technical Specifications.
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5.2.1 Imclementation of 10 CFR Part 20 - Airborne Releases

The Standard Technical Specification 3.11.2.1 implements 10 CFR Part 20 as follows:

"The instantaneous dose rate in unrestricted areas (see Figure 5.1-1)** due to radioactive
materials released in gaseous effluents from the site shall be limited to the foliowing
values:

a. The dose rate 1imit for noble gases shall be < 500 mrem/yr to the total
body and < 3000 mrem/yr to the skin, and

b. The dose rate limit for all radioiodines and for all radioactive materiais

in particulate form and radionuciides other than noble gases with half
lives greater than 8 days shall be < 1500 mrem/yr to any organ."

The ODCM should provide the mathematical relationshins used to impliement the above
specjfigation. The relationships presented below are acceptable for inclusion in the ODCM.
If other methods are selected to implement the specification, it is expected that the alter-
native method will include the same general features considered below,

a. Release rate limit for noble gases:

[V 61-5 + K ((/Q),, 61V)J < 500 mrem/yr, and

1

B Ly (D + 1.1 By Gy * (g + 1.1 M) (G, Qy,)3 < 3000 mrem/yr
:

where the terms are defined below.

b. Release rate limit for all radionuclides and radioactive materials in particu-
late form and radionuclides other than noble gases:

? Py [ws Qs *+ wv in] < 1500 mrem/yr

where:

ol
I}

The total body dose factor due to gamma emissions for each identified
noble gas radionuclide, in mrem/yr per uCi/m3,

Ls = The skin dose factor due to beta emissions for each identified noble
gas radionuclide, in mrem/yr per uCi/m3.

M. = The air dose factor due to gamma emissions for each identified noble
gas radionuclide, in mrad/yr per uCi/m3 (unit conversion constant
of 1.1 mrem/mrad converts air dose to skin dose),

=
n

The dose parameter for radionuclides other than noble gases for the
inhalation pathway, in mrem/yr per uCi/m3 and for food and ground plane
pathways, in mZ(mrem/yr per uCi/sec). The dose factors are based on
the critical individual orgar and most restrictive age group (infant).

V. = The constant for each identified noble gas radionuclide accounting for
the gamma radiation from the elevated finite plume, cerived in accordance
with the'dose methodology in Regulatory Guide 1.109, Appendix B, Sec-
tion 1, in mrem/yr per uCi/sec.

B. = The constant for long-term releases (greater than 500 hrs/yr) for each
jdentified noble gas radionuclide accounting for the gamma radiation
from the elevated finite plume, derived in accordance with the dose
methodology in Regulatory Guide 1.109, Appendix B, Section 1, in mrad/yr
per uCi/sec.

*k
See footnote on page 21.
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Q; = The rg1ease rate of radionuclides, i, in gaseous effluents from free-
standing stack, in uCi/sec (per unit, unless otherwise specified.)

in = The re]easg rate of radionuclides, i, in gaseous effluent from all vent
releases, in uCi/sec (per unit, unless otherwise specified).

—

=

=)
1]

sec/m3. For free-standing stack releases. The highest calculated
annual average relative concentration for any area at or beyond the
unrestricted area boundary.

]

(x/Q sec/m3. For all vent releases. The highest calculated annual
average relative concentration for any area at or beyond the unrestricted

area boundary.

W = The highest calculated annual average dispersion parameter for estimating
th$ dose to an individual at the controlling location due to all vent
releases:

wv = sec/m3, for the inhalation pathway. The location is the
unrestricted area boundary in the ___ sector.

W, meters 2, for the food and ground plane pathways. The location

is the unrestricted area boundary in the ___ sector.

W = The highest calculated annual average dispersion parameter for estimating
the dose to an individual at the controlling location due to free-standing
stack releases:

W= sec/m3, for the inhalation pathway. The location is the
unrestricted area boundary in the ___ sector.
ws = meters™2, for the food and ground plane pathways. The location

is the unrestricted area boundary in the ___ sector.”

SPECIAL NOTES: (1) If there are no free-standing stacks, the factors denoted by the sub-
script, s, need not be considered. (2) In all cases, the tritium releases use the first W
parameter, based on relative concentration (sec/m3). (3) A1l radioiodines are assumed to be
released in elemental form. If analysis includes the capability of determining elemental and
nonelemental forms in all releases, the food pathway parameters may be adjusted accordingly.

The Specification is applicable to the location (unrestricted area boundary or beyond),
characterized by the values of the parameters Vi’ Bi or (x/Q) which result in the maximum
total body or skin dose commitment. In the event that the analyses indicates a different
location for the total body and skin dose limitations, the location selected for considera-
tion shall be that which minimizes the allowable release ya]ues.

The factors Ki’ Li’ and Mi relate the radionuclide airborne concentrations to various
dose rates assuming a semi-infinite cloud. These factors may be taken directly from
Table B-1 of the Regulatory Guide 1.109 (Ref, 6), if the values therein are multiplied by
105 to convert picocuries™! to microcuries™! as used in the above equations. A tabulation
of these factors should be included in the ODCM.
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The B; and Vy factors for the radionuclides are based on the finite plume model of
Regulatory Guide 1.109 (Ref. 6). From Equation 6 of Section 6.2 of this Regulatory Guide,
Bi can be expressed as:

Bi =

K

T4

Where:

The constant K
as:

Fik Aoi Ya Bl mradsyr
et

j uCi/sec

the results of numerical integration over the plume spatial distribu-
tion of the airborne activity as defined by the meteorological condition
of wind speed (u.) and atmospheric stability class k for a particular
wind direction.

a numerical constant representing unit conversions, presented below.

the distance from the release point to the receptor location, in meters.
the mean wind speed assigned to the jth wind speed class, in meters/sec.

the joint frequency of occurrence of the jth wind speed class and kth
stability class (dimensioniess).

the number of photons of energy corresponding to the 2th energy group
emitted per transformation of the ith radionuclide, in number/
transformation.

the energy assigned to the gth energy group, in Mev.

the energy absorption coefficient in air for photon energy E_, in
meters™1, 2

follows from Equation 6 of Section C.2.a of Regulatory Guide 1.109 (Ref. 6),

]

The Vi factor is

1.1

n

"

260 mrad(radians)(m3) (transformation) ,16 sectors - Ci -
sec(Mey ) (C1}) (Zn 1r'aéh'ans)“0 ° 5379(3']5X]07 ;%Q

2.1x10" mrad {(m3)(transformation)/yr(Mey)(nCi).

computed with conversion from air dose to tissue depth dose, thus:

fa A, sn. E
K jk72i"a "8 I ro-ugT mrem/yr
1 T4 §E§ uj [e™"1d] (u 1 sec)

the tissue energy absorption coefficient for photons of energy E, , in
cm? fgm. %

the tissue density thickness taken to represent the total body dose
(5gm/cm?) .

the ratio of the tissue to air absorption coefficients over the energy
range of photons of interest. This ratio converts dose (mrad) to dose
equivalent {mrem).

The parameter, Pi’ contained jn the radioiodine and particulates Specification 3.11.2.1.b
includes pathway transport parameters of the ith radionuclide, the receptor's usage of the
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pathway media and the dosimetry of the exposure. Pathway usage rates and the internal dosim-
etry are functions of the receptor's age; however, the youngest age group, the infant, will
always receive the maximum dose under the exposure conditions for Specification 3.11.2.1. For
the infant exposure, separate values of ?é may be calculated using the PARTS computer program
given in Appendix D of this manual for the inhalation pathway which uses a W parameter based on
(x/Q), and the food (milk) and ground pathway which uses a W parameter normally based on {D/Q),
except for tritium, for application in the QDCM. The following sections provide detail on
calculating these Pi values for inciusion in the ODCM.

The values of Pi are independent of vent and stack release elevation. In the case of
tritium, (3/Q) is the W parameter for the food (milk) pathway as well as the inhalation
pathway. As tritium is a weak beta emitter, the ground plane contribution is zero for
tritium. (NOTE: The value for the P {food) for tritium is 2.4x103 mrem/yr per uCi/m?.) If
the controlling Jocations for veni and stack releases are different, the controlling location
for vent releases should be used in Specification 3.11.2.1.

Omitting the subscripts for vent and stack releases, the dose rate from the ith radio-
nuclide {except tritium) is:

P {inhalation)(x/Q) Q + [Pé{food) + ?i(ground plane)] 079)q {mrem/yr)
and for tritium, is:
P {inhalation) (770)Q + Pi(faed}TQ?ﬂ)Q = 3.0 x 103(%/0)Q {mrem/yr)

5.2.1.1 Calculation of P, {Inhalation)

Py

K'(BR) DFA; {mrem/yr per uli/md

where:
XK' = a constant of unit conversion, 106 pCi/uCi.
BR = the breathing rate of the infant age group, in m3/yr.

DFA;

i

the maximum organ irhalation dose factor for the infant age group for
the ith radionuclide, in mrem/pCi. The total body is considered as an
organ in the selection of DFAT.

The age group considered 1s the infant group. The infant's breathing rate is taken

as 1400 m3/yr from Table E-5 of Regulatory Guide 1.109 (Ref. 6). The inhalation dose factors
for the infant, BFAi are presented in Table E-10 of Regulatory Guide 1.109, in units of

mrem/pCi.
Resplution of the units yields:

P, (inhalation) = 1.4x102 DFA;
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5.2.1.2 Calculation of Pi (Ground Plane)

P; = K'K"DFG; (1-e'Ait)/x1 (m2-mrem/yr per uCi/sec)
Where:
K' = a constant of unit conversion, 106 pCi/uCi.
K" = a constant of unit conversion, 8760 hr/year.
Ay = the decay constant for the ith radionuclide, sec !.
t = the exposure period, 3.15x107 sec (1 year).
DFG, = the ground plane dose conversion factor for the ith radionuclide

{mrem/hr per pCi/m2).

The deposition rate onto the ground plane results in a ground plane concentration that
is assumed to persist over a year with radiological decay the only operating removal mech-
anism for each radionuclide. The ground plane dose conversion factors for the ith radionuclide,
DFG, are presented in Table E-6 of Regulatory Guide 1.109 (Ref. 6), in units of mrem/hr per
pCi/m2.

Resolution of the units yields:

P; (Ground) = 8.76x10° DFG, (1-e')‘it)/>\i,

5.2.1.3 Calculation of P, (Food)

Py = K'r gﬁ;;?g;;y Fpy DFL; [e’kitf] (m2-mrem/yr per uCi/sec)
where:
K' = a constant of unit conversion, 10% pCi/uCi.
QF = the cow's consumption rate, in kg/day (wet weight).
Uap = the infant's milk consumption rate, in liters/yr.
Yp = the agricultural productivity by unit area, in kg/m?
Fm = the stable element transfer coefficients, in days/liter.
r = fraction of deposited activity retained on cow's feed grass.
DFLi = the maximum organ ingestion dose factor for the ith radionuclide, in
mrem/pCi.
Ay o= the decay constant for the ith radionuclide, in sec™!.
Ay = the decay constant for removal of activity on leaf and plant surfaces
by weathering, 5.73x1077 sec”! (corresponding to a 14 day half-time).
tf = the transport time from pasture to cow, to milk, to infant, in sec.
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A fraction of the airborne deposition is captured by the ground plant vegetation cqver.
The captured material is removed from the vegetation {grass) by both radiological decay
and weathering processes.

The values of QF, Uap’ and Yp are provided in Regulatory Guide 1.109 (Ref. 6), Tables E-3,
E-5, and E-15, as 50 kg/day, 330 liters/day and 0.7 kg/m?, respectively. The value tf is
provided in Regulatory Guide 1.109 (Ref. 6), Table E-15, as 2 days (1.73x1Q5 seconds). The
fraction, r, has a value of 1.0 for radioiodines and 0.2 for particulates, as presented in
Regulatory Guide 1.109 (Ref. 6), Table E-15.

Table E-1 of Regulatory Guide 1.109 (Ref. 4) provides the stable element transfer
coefficients, Fm, and Table E-14 provides the ingestion dose factors, DFLi, for the infant's
organs. The organ with the maximum value of DFLi is to be used.

Resolution of the units yields:

rF
P, (food) = 2.4x1020 7"%5"DFL1 [e'Aitf] (m? -mrem/yr per uCi/sec)
i w

for all radionuclides, except tritium.

The concentration of tritium in milk is based on its airborne concentration rather than
the deposition rate.

P, = K'K'"FmQFUapDFLi [0.75(0.5/H)] (mrem/yr per nCi/m3)

where:
K'" = a constant of unit conversion, 103 gm/kg.
H = absolute humidity of the atmosphere, in gm/m3.
0.75 = the fraction of total feed that is water.
0.5

n

the ratio of the specific activity of the feed grass water to the atmos-
pheric water,

From Table E-1 and E-14 of Regulatory Guide 1.109 (Ref. 6), the values of Fm and DFLi
for tritium are 1.0x1072 day/liter and 3.08x10°7 mrem per pCi, respectively. Assuming an
average absolute humidity of 8 grams/meter3, the resolution of units yields:

P1 (food) = 2.4x103 mrem/yr per uCi/m3

for tritium, only.

5.3 DOSE LIMIT FOR IMPLEMENTING 10 CFR PART 50

In preparing proposed Technical Specifications, Figure 5.1-1* should consist of a map
of the site area showing the unrestricted area boundary for gaseous effluents as defined in

Section 5.2 of this manual. Guidelines for this figure are contained in Regulatory Guide 1.70,
Section 2.1.1 (Ref. 21).

*See footnote on page 21.
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5.3.1

REQUIREMENTS FOR IMPLEMENTING 10 CFR PART 50

The Standard Technical Specifications 3.11.2.2 and 3.11.2.3 implement 10 CFR Part 50,
Appendix I, as follows:

"The air dose in unrestricted areas (see Figure 5.1-1)* due to noble gases
released in gaseous effluents shall be limited to the following:

a.

During any calendar quarter, to < 5 mrad for gamma radiation and
< 10 mrad for beta radiation;

During any calendar year, to < 10 mrad for gamma radiation and < 20 mrad
for beta radiation;

(The dose design objectives may be reduced based on expected public
occupancy of areas, e.g., beaches and yisitor centers within the
unrestricted area boundary. (For PWRs only) the dose design objectives
may be reduced based on predicted noble gas releases from the turbine
building, if effluent sampling is not provided.)"

“The dose to an individual frow radioiodines, radicactive materials in
particulate form, and radionuclides other than noble gases with half-lives
greater than 8 days in gaseous effluents released to unrestricted areas (see
Figure 5.1-1)* shall be Timited to the following:

a.

b.

During any calendar quarter to < 7.5 mrem; and

puring any calendar year to < 15 mrem."

The ODCM should provide the mathematical relationships used to implement the Specifica-

tions.

The relationships presented below are acceptable for inclusion in the ODCM. If other

methods are selected to implement these Specifications, it is expected that the alternative
method will include the same general features considered below.

The air dose in unrestricted area (see Figure 5.1-1)* due to noble gases released in
gaseous effluents should be determined by the following expressions:

a.

During any calendar quarter, for gamma radiation:

3.17 x 10'82 [Mi [(§7G)v01v + (}7E)vqivj + [BiQ;q * biqisl] < 5 mrad, and
i

During any calendar quarter, for beta radiation:
"N N s n
-8 )
3.17 x 10 ; Nif[(X7Q>inv + (X7q)vqiv + (X7G)SQ]S + (X/Q)sqis] < 10 wrad, and

During any calendar year, for gamma radiation:

n Y N n
3.17 x IO’BE [Mi [(X/G)vqiv + (X7Q)vqiv3 + B0, + biqis]] < 10 mrad, and
During any calendar year, for beta radiation:

n Y

3.07 x 1078) Ny [0, 0y + ()95 + (VD045 *+ 1x/9)ga55] < 20 mrad
1

where:

M. = The air dose factor due to gamma emmissions for each identified noble gas
! radionculide, in mrad/yr per uCi/m3.

*See footnote on page 21.

28



N: = The air dose factor due to beta emissions for each identified noblie gas
radionuclide, in mrad/yr per uCi/m3,

n

(x/Q), sec/m3. For vent releases. The highest calculated annual
average relative concentration for area at or beyond the unrestricted

area boundary for long term releases {greater than 500 hrs/year).

79) = sec/m3. For vent releases. The relative concentration for
X8y areas at or beyond the unrestricted area boundary for short term releases
(equal to or less than 500 hrs/year),

(}76)5 = sec/m?., For free-standing stack releases. The highest calcu-
Tated annual average relative concentration for areas at or beyond the
unreitricted area boundary for long term releases (greater than 500 hrs/
year).

(x/q)S = sec/m3. For free-standing stack releases. The relative concen-
tration for areas at or beyond the unrestricted area boundary for short
term releases (equal to or less than 500 hrs/year).

= The average release of noble gas radionuclides in gaseous effluents, i,
for short term releases (equal to or less than 500 hrs/year) from the
free-standing stack, in uCi. Releases shall be cumulative over the calen-
dar quarter or year as appropriate.

4. = The average release of noble gas radionuclides in gaseous effluents, i, for
short term releases (equal to or less than 500 hrs/year} from all vents,

in uCi. Releases shall be cumulative over the calendar quarter or year as
appropriate.

Qs = The average release of noble gas radionuciides in gaseous releases, i,
for long term releases (greater than 500 hrs/year) from the free-
standing stack, in uCi. Release shall be cumulative over the calendar
quarter or year as appropriate.

Y]

in = The average release of noble gas radionuclides in gaseous effluents,
i, for long term releases (greater than 500 hrs/yr) from all vents, in
puCi. Releases shall be cumulative over the calendar quarter or year
as appropriate.

B. = The constant for long term releases (greater than 500 hrs/yr) for each
identified noble gas radionuclide accounting for the gamma radiation
from the elevated finite plume, derived in accordance with the dose
methodology in Regulatory Guide 1.109, Appendix B, Section 1, in
mrad/yr per uCi/sec.

b, = The constant for short term releases (equal to or less than 500 hrs/yr)
for each identified noble gas radionuclide accounting for the gamma
radiation from the elevated finite plume, derived in accordance with
the dose methodology in Regulatory Guide 1.109, Appendix B, Section 1,
in mrad/yr per nCi/sec.

3.17 x 108 The inverse of the number of seconds in a year.

b

The dose to an jndividual from radiotodines, radioactive materials in particulate

form, and radionuclides other than noble gases with half-lives greater than 8 days
in gaseous effluents released to unrestricted areas (see Figure 5.1-1)* should be

determined by the following expressions:

a. During any calendar quarter:

" N
+ W0t quiv] < 7.5 mrem, and

n n
3.17 x 1078), R; [NSQ1S + W05
: )

*See footnote on page 21.
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b. During any calendar year:
N

v N n
3.17 x 1078} R, .o+ . W Q.
Z i DNQ3q * wgayq + Q5 *+ Wya;,] < 15 mren

Qi = The releases gf radjonuc]ides, radioactive materials in particulate
form, and radionuclides other than noble gases in gaseous effluents,
i, for long term.releases greater than 500 hrs/yr, in uCi. Releases
shall be cumulative over the calendar quarter or year as appropriate.

N

q. = The re]eases'of radionuciides, radioactive materials in particulate
form and radionuclides other than noble gases in gaseous effluents, i,
for short term releases equal to or less than 500 hrs/yr, in uCi.
Releases shall be cumulative over the calendar quarter or year as
appropriate.

W = The dispersign parameter for estimating the dose to an individual at
the controlling location for long term releases (greater than 500 hrs/yr):

W
W

(x/Q) for the inhalation pathway, in sec/m3.

(D/Q) for the food and ground plane pathways in meters 2.

w = The dispersign parameter for estimating the dose to an individual at
the controlling location for short term releases (equal to or less
than 500 hrs/yr):

n

W (x7q) for the inhalation pathway in sec/m3.

{D7q) for the food and ground plane pathway in meters 2,

w

3.17 x 1078

The inverse of the number of seconds in a year.

Ry = The dose factor for each identified radionuclide, i, in m2(mrem/yr) per
uCi/sec or mrem/yr per uCi/m3.

For the direction sectors with existing pathways within 5 miles from the unit, use
the values of Ri for these pathways. If no real pathway exists within § miles from
the center of the building complex, use the cow-milk Ri assuming that this pathway
exists at the 4.5 to 5.0 mile distance in the worst sector. If the Ri for an
existing pathway within 5 miles is less than a cow-milk Ri at 4.5 to 5.0 miles, then
use the value of the cow-milk Ri at 4.5 to 5.0 miles. The pathway values used for
calculating dose contributions shall be consistent with the results of the land use
census performed pursuant to Specification 3.12.2. The controlling value of Ri for
each radionuclide shall be determined and provided in tabular form in the ODCM.

The parameters W and w shall correspond to the applicable pathway location.

SPECIAL NOTES: (1) If there is no free-standing stack, the factors denoted by the subscript, s,
need not be considered. (2) In all cases, the tritium releases use the first W or w parameter,
based on relative concentration (sec/m3). (3) A1l radioiodines are assumed to be released in
elemental form. If analysis includes the capability of determining the elemental and non-
elemental forms in all releases, the food pathway parameters may be adjusted accordingly.

The following information is provided to further clarify the application of these Speci-
fications and provide more information regarding the individual factors. The ODCM should
include a detailed presentation of the calculational model and a complete tabulation of all

values assigned to each parameter.
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The noble gas Specification 3.11.2.2 {s to be evaluated at the location in the unrestric-
ted area where analyses of annual average air doses were found to be maximum. In the event
that the analyses indicate different locations for the beta and gamma limitations, the loca-
tion selected for consideration shall be that which minimizes the allowable release values
due to gamma radiation.

The radioiodine and particulate Specification 3.11.2.3 is applicable to the location in
the unrestricted area where the combination of existing pathways and receptor age groups
indicates the maximum potential exposures. The inhalation and ground plane exposure pathways
shall be considered to exist at all locations. The grass-cow-milk, grass-cow-meat, and vegeta-
tion pathways are considered based on their existence at the various locations. Of the various
age groups, the infant or child receives the largest dose; thus, only these two age groups will
be discussed. It is the intent, however, that a licensee undertake annual surveys of the age
groups and the land use at the various locations about the site, reports these results accord-
ing to Specification 3.12.2 and determines the applicable parameters of Ri for tabulation in
the 0DCM. The new parameters shall be submitted to the NRC for review and approval prior to
implementation.

The Mi and Ni factors of the noble gas relationship relate the airborne concentration of
the noble gas to the air dose rates assuming a semi-infinite cloud. These factors may be taken
directly from Table B-1 of the Regulatory Guide 1.109 (Ref. 6), and the values therein have
been multiplied by 108 to convert picocuries™ to microcuries™ .

The factor, Bi’ is defined in Section 5.2.1 of this manual. The corresponding short-
term factor, bi js computed following the same procedure replacing the meteorological variables,
j, k, and &, for long-term veleases with variables for short-term releases using the method-
ology provided in Regulatory Guide 1.111 (Ref. 8), NUREG-0324 (Ref. 13}, and NUREG-75/087
(Ref. 23). Such information should be provided in tabular form in the ODCM.

In developing the Ri values, separate expressions are written for each of the potential
pathways. These expressions are similar to those developed in Section 5.2.1 of this manual for
P;» and are denoted by R%[0/q1, RILx/a1, RSID/Q], RYID/Q] and RY[D/Q1, where the superscripts G,
I, C, M, and V refer to ground plane, inhalation, cow's milk, meat and vegetation, respectively.
The 'argument' notation, [ ], indicates the appropriate dispersion parameter, W, to be applied
with the Ri factor. Note that the argument is not included in the following expressions. In
the case of tritium, the dispersion parameter, W, is always taken as (x/Q). The Ri parameter
js independent of long-term or short-term releases and should be provided in tabular form in
the ODCM.

5.3.1.1 Inhalation Pathway Factor, R%[x/QJ

R%[XIQ] K'(BR), (DFA;), (mrem/yr per uCi/m3)

where:

K' = a constant of unit conversion, 108pCi/uCi.
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1)

(BR)a the breathing rate of the receptor of age group (a), in m3/yr.

(DFAi)a the maximum organ inhalation dose factor for the receptor of age group (a)

for the ith radionuclide, in mrem/pCi. The total body is considered as
an organ in the selection of (DFA;),.

The breathing rates (BR)a for the various age groups are tabulated below, as given in
Table E-5 of the Regulatory Guide 1.109 (Ref. 6).

Age Group (a) Breathing Rate (m3/yr)
Infant 1400
Child 3700
Teen 8000
Adult 8000

Inhalation dose factors (DFAi)a for the various age groups are given in Tables E-7
through E-10 of Regulatory Guide 1.109 (Ref. 6).

5.3.1.2 Ground Plane Pathway Factor, R? [D/q1

R?[D/Q] = K'K“(SF)DFGi[(l—e'kit)/xi] (mz-mrem/yr per uCi/sec)
where:
K' = a constant of unit conversion, 106 pCi/uCi.
K" = a constant of unit conversion, 8760 hr/year.
xi = the decay constant for the ith radionuclide, sec'].
t = the exposure time, 4.73x108 sec (15 years).
DFG, = the ground plane dose conversion factor for the ith radionuclide (mrem/hr

per pCi/mz).

SF

the shielding factor (dimensionless).

A shielding factor of 0.7 is suggested in Table E-15 of Regulatory Guide 1.109
(Ref. 6). A tabulation of DFGi values is presented in Table E-6 of Regulatory Guide 1.109
(Ref. 6).

5.3.1.3 Grass-Cow-Milk Pathway Factor, Rg [p/q]

-A.1
Q- (U, ) F £ (1-ff)e™ih ] -t

Cy _ s JFap p's p's itf

R{D/QY = k' gy = Fnlr(DFLy), [ v Y e

(m2~mrem/yr per uCi/sec)
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where:

SPECIAL NOTE: The a

Milk cattle are
feeds. Following th
will be considered u
census report by the

a constant of unit conyersion, 10° pCi/uCi.
the cow's consumption rate, in kg/day (wet weight),
the receptor's milk consumption rate for age {a), in liters/yr.

Ehe ggricultura] productivity by unit area of pasture feed grass, in
g/me.

the agricultural productivity by unit area of stored feed, in kg/m2,
the stable element transfer coefficients, in days/liter.
fraction of deposited activity retained on cow's feed grass.

the maximum organ ingestion dose factor for the ith radionuclide for
the receptor in age group (a), in mrem/pCi.

the decay constant for the ith radionuclide, in sec-].

the decay constant for removal of activity on leaf and plant surfaces
by weathering, 5.73 x 1077 sec™? (corresponding to a 14 day half-life).

the transport time from pasture to cow, to milk, to receptor, in sec.

the transport time from pasture, to harvest, to cow, to milk, to receptor,
in sec.

fraction of the year that the cow is on pasture (dimensioniess).
fraction of the cow feed that is pasture grass while the cow is on pasture
(dimensionless).

bove equation is applicable in the case that the milk animal is a goat.

considered to be fed from two potential sources, pasture grass and stored
e development in Regulatory Guide 1.109 (Ref. 6), the values of fp and fs
nity, in lTieu of site specific information provided in the annual land
Ticensee.

Tabulated below are the appropriate parameter values and their reference to Regulatory

Guide 1.109 (Ref. 6)
to Regulatory Guide

In the case that the miik animal is a goat, rather than a cow, refer

1.109 for the appropriate parameter values.

Parameter Value Table (Ref. 6)
r (dimensionless) 1.Q for radioiodine E-15
0.2 for particulates E-15
Fn (days/liter) Each stable element E-1
Uap (Titers/yr) - Infant 330 E-5
- Child 330 E-5
- Teen 400 E-5
- Adult 310 E-5
(DFLi)a émrem/pCi) Each radionuclide E-11 to E-14
Yp {kg/m™) 0.7 E-15
Yo (kg/m?) 2.0 E-15
te (seconds) 1.73 X 102 {2 days) E-15
ty (seconds) 7.78 % 10° (90 days) E-15
50 E-3

QF(kg/day)

33



The concentration of tritium in milk is based on the airborne concentration rather than
the deposition. Therefore, the R? is based on |x/Q]:

RE[X/Q] K'K'"FmQFUap(DFLi)a [0.75(0.5/H)] (mrem/yr per uCi/m3)

where:

K'" = a constant of unit conversion, 103 gm/kg.
H = absolute humidity of the atmosphere, in gm/m3.
0.75
0.5

the fraction of total feed that is water.

1

the ratio of the specific activity of the feed grass water to the atmos-
pheric water.

and other parameters and values are given above. The value of H may be considered as 8 grams/
meter3, in lieu of site specific information (Ref. 6).

5.3.1.4 Grass-Cow-Meat Pathway Factor, R?[D/Q]

The integrated concentration in meat follows in a similar manner to the development for
the milk pathway, therefore:

=it
Q:(U_ ) ff (1-f f)e ™™ h ] -at
do - o T3 snon, |2 T |
W p s
(mz-mrem/yr per nCi/sec)
where:
Ff = the stable element transfer coefficients, in days/kg.
Uap = the receptor's meat consumption rate for age (a), in kg/yr.
tf = the transport time from pasture to receptor, in sec.
t, = the transport time from crop field to receptor, in sec.

Tabulated below are the appropriate parameter values and their reference to Regula-
tory Guide 1.109 (Ref. 6).

Parameter Value Table (Ref. 6)
r (dimensionless) 1.0 for radioiodine E-15
0.2 for particulates E-15

Ff (days/kg) Each stable element E-1
Uap (kg/yr) - Infant 0 E-5

- Child 41 E-5

- Teen 65 E-5

- Adult 110 E-5
(DFL1.)a (mrem/pCi) Each radionuclide E-11 to E-14
Yp (kg/m2) 0.7 E-15
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Parameter Yalue Table (Ref. 6)

Y, (kg/n%) 2.0 E-15
tf (seconds) 1.73 X 10§ (20 days) E-15
t, (seconds) 7.78 X 106 (90 days) E-15
Qp (kg/day) 50 £-3

The concentration of tritium in meat is based on its airborne concentration rather than
the deposition. Therefore, the R? is based on |x/Q]:

R?[x/Qj = K'K'"FfQFUap(DFLi)a [0.75(0.5/H)] (mrem/yr per uCi/m3)
where all terms are defined above and Section 5.3.1.3 of this manual.

5.3.1.5 Vegetation Pathway Factor, R¥[D/Q]

The integrated concentration in vegetation consumed by man follows the expression
developed in the derivation of the milk factor. Man is considered to consume two types of
vegetation (fresh and stored) that differ only in the time period between harvest and
consumption, therefore:

LY o =hs T
\ R r) L 'L, S i*h
AN M
2 X
{m" smrem/yr per uCi/sec)
where:
K' = a constant of unit conversion, 106 pCi/uCi.
U: = the consumption rate of fresh leafy vegetation by the receptor in age
group (a), in kg/yr.
US = the consumption rate of stored vegetation by the receptor in age group (a},
a :
in kg/yr.
fL = the fraction of the annual intake of fresh leafy vegetation grown locally.
fg = the fraction of the annual intake of stored vegetation grown locally.
tL = the average time between harvest of leafy vegetation and its consumption,
in seconds.
th = the average time between harvest of stored vegetation and its consumption,
in seconds.
Yv = the vegetation areal density, in kg/m2.

and all other factors are defined in Section 5.3.1.3 of this manual.

Tabulated below are the appropriate parameter values and their reference to Regulatory
Guide 1.109 (Ref. 6).
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Parameter Value Table (Ref. 6)

r (dimensionless) 1.0 for radioiodines E-1
0.2 for particulates E-1

(DFLi)a (mrem/pCi) Each radionuclide E-11 to E-14
U; (kg/yr) - Infant 0 E-5

~ Child 26 E-5

- Teen 42 E-5

~ Adult 64 E-5
U3 (kg/yr) - Infant 0 E-5

~ Child 520 E-5

- Teen 630 E-5

~ Adult 520 E-5
fL (dimensionless) site specific (default = 1.0)
fg (dimensionless) site specific (default = 0.76) (see Ref. 6, page 28)
t (seconds) 8.6 X 104 (1 day) E-15
t, (seconds) 5.18 X 10° (60 days) E-15
Y, (kg/n®) 2.0 E-15

The concentration of tritium in vegetation is based on the airborne concentration
rather than the deposition. Therefore, the R¥ is based on [x/Q]:

RILv/Q] = kK™ uhf, + Ugfg (OFL,), [0.75(0.5/H)] (mrem/yr per wCi/m’).
where all terms have been defined above and in Section 5.3.1.3 of this manual.

The staff has developed a computer code PARTS for calculating the Ri parameters, which is
described in Appendix D of this manual.

5.4 SPECIFICATION ON THE USE OF GASEQUS RADIOACTIVE WASTE MANAGEMENT SYSTEM

Standard Technical Specification 3.11.2.4 specifies that:

"The gaseous radwaste treatment system shall be OPERABLE. The appropriate subsystems
shall be used to reduce radioactive materials in gaseous waste prior to their dis-
charge when the projected gaseous effluent releases from all release points to
unrestricted areas (see Figure 5.1-1)* would result in a dose in any period of

31 days that exceeds 0.2 mrad for gamma radiation, 0.4 mrad for beta radiation, or
0.3 mrem to any organ for that same 31 day period."

The operability of the gaseous radioactive waste management system ensures that this
system will be available for use whenever gaseous effluents require treatment prior to
release to the environment. The term "gaseous radwaste treatment system" includes all of the
installed and available gaseous radioactive waste management system equipment, as well as
their controls, power, instrumentation and services that make the system functional. Equip-
ment that is considered standby or redundant is also included, since the function is to assure
operability. The action also permits alternate treatment paths using alternate subsystems

and equipment to be used in the event that the normal treatment is inoperable.

*See footnote on page 21.
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This Specification provides impetus to maintain and use the gaseous radicactive waste
management system as required in 10 CFR 50.36a. Maintenance and use of the gaseous radio-
active waste management system components are discussed in Section 2.2 of this manual.
Since features; such as, free-standing stacks or elevated vents are not considered to be
treatment systems, the NRC staff considers that BWR offgas systems must be used without
bypassing normal treatment during reactor operation.

To determine if use of the installed equipment, other than in BWR offgas systems, is
necessary, the licensee should calculate the expected dose to an individual in the unrestricted
area by projecting the plant's cumulative gaseous effluent release over a 31-day period. These
releases should include all potentially radioactive plant gaseous effluents from all gaseous
radioactive waste management systems and ventilation exhaust treatment systems. Calculations
should include a margin, based on operating data, for anticipated operational occurrences and
should use the dose calculation models discussed in Section 5.3 of this manual. The dose
impact from the projected 31-day release should be compared to 0.2 mrad for gamma radiation,

0.4 mrad for beta radiation, or 0.3 mrem to any organ. If the projection indicates these

values will be exceeded, then installed radwaste treatment system components, which are capable
of reducing the quantities or concentrations of radioactive materials in gaseous effluents and
which are capable of reducing the projected impact to less than the values specified above,

must be used. The values for the projected impact, given above, corresponds to approximately
one forty-eighth of the annual design dose objective values of Appendix I, Section II.B and II.C
of 10 CFR Part 50 in a month, and if continued for a year, these values would correspond to less
than one-fourth the values limited by Specifications 3.17.2.2.b and 3.11.2.3.b. The calculation
of projected cumulative dose impact that could result from the proposed operation may use the
methodology provided in Section 5.3 of this manual.

5.5 SPECIFICATION ON EXPLOSIVE GAS MIXTURE LIMITATION

The Standard Technical Specifications for BWRs and PWRs contain Specification 3.11.2.6A
and alternate Specification 3.11.2.68 for the limiting conditions for operation for systems
designed to treat and store radioactive gases which also contain quantities of uncombined
hydrogen and oxygen. Specification 3.11.2.6A applies to a system designed to withstand a
hydrogen explosion. If all components of the system, from containment to the release point,
are designed and tested to 20 times the normal operating pressure, the system is considered to
be designed to withstand a hydrogen explosion. Alternate Specification 3.11.2.6B applies to a
system not considered to be designed to withstand a hydrogen explosion.

The functional name, "waste gas holdup system," has been used in this manual to include
the various system designs found in BWRs and PWRs which serve the same basic purpose, i.e., to
remove radioactive waste gases from the reactor coolant, to treat and hold gases for radio-
active decay, and to monitor and control the radicactive materials in the gaseous waste prior

to final release.

The potentially explosive components of the waste gas holdup system may be effectively
inerted by nitrogen or steam, treated and re-used in the plant or stored and released after
delay. The treatment may involve hydrogen-oxygen recombiners, filters, holdup tanks, decay
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pipes, charcoal adsorbers, and cryogenic stills. The Specification is provided to ensure
that the concentrations of potentially explosive gases contained in the system are maintained
outside the explosive envelope for hydrogen and oxygen (i.e., less than 4% H2 by volume or
less than 4% 02 by volume). The alternate Specification 3,11.2.6B provides an additional
setpoint limitation to ensure that the automatic dilution, inerting or recombiner control is
functioning to maintain the relative concentration of components of potentially explosive

gas mixtures outside one-half the above flammability limits (j.e., 2% H2 and/or 02). Based
on the design, the licensee should specify the gas to be measured: hydrogen, oxygen or both
hydrogen and oxygen.

5.6 SPECIFICATIONS UNIQUE TO LWR DESIGN FEATURES

The Standard Technical Specifications contain several Specifications unique to certain
design features of PWRs and BWRs; in general, these Specifications contain limiting condi-
tions for operation. The following Sections describe these limitations and the method for
determining the Timiting values.

5.6.1 PWR Gas Storage Tank Specification 3.11.2.7

Specification 3.11.2.7 requires that the quantity of radioactive gas in each gas storage
tank at a PWR be limited to a predetermined curie content. It is not applicable to PWRs that
use adsorption units for gas holdup, but is applicable for compressed gas storage and for
cryogenic storage systems. The purpose of this Specification is to assure that, in the event
of an uncontrolled release of the tank contents, the resulting total body exposure to an indi-
vidual at the nearest exciusion area boundary will not exceed 0.5 rem.

Determination of the curie 1imit should consider the following expression;

500 mrem (3.15 x 107 sec/year)

107 <
1T =108 uCi/ei T4k, 7D pgy (mrem-sec/uCi yr)
where:
zQiT = The sum quantity of all nokle gas nuclides (i) in a gas storage tank
based on a gas mixture resulting from gaseous wastes, in curies.

Ki = The total body dose factor due to gamma emissions for each identified
noble gas radionyclide, in mrem/yr per wCi/m3. (See Section 5.2.1 of
this manual.)

(X/G)DBA = The relative concentration at the exclusion area boundary used for

evaluation of design basis accidents for ground release conditions, in
sec/m3. Guidelines are provided in Standard Review Plan 2.3.4 (Ref. 23).

Normally the major radioactive nuclide constituent in PWR waste gas storage tanks is
Xe-133. Radiation monitoring and sampling of these tanks should consider the Xe-133
(equivalent) concentration. Plant procedures shall not permit operation with communication
between tanks.
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Alternate Specification 3.11.2.7, "PWR Waste Gas Processing System," should be used for
plants that use adsorption units for gas holdup prior to release. This Specification requires
that the gross radioactivity in noble gases removed from the waste gas system by means ef steam
jet air ejectors {or other devices) and as measured prior to entering the adsorption systems at
PWR plants shall be limited by a release rate alarm setpoint with indication in the main con-
trol room. The purpose of this pretreatment continuous radiation monitor setpoint is to
provide reasonable assurance that the potential accident total body dose to an individual at
the exclusion area boundary will not exceed a small fraction of the 1limits specified in 10 CFR
Part 100 in the event this effluent is inadvertently discharged directly to the environment
without treatment. Guidelines for determining the release rate 1imit are provided in Standard
Review Plan 15.7.1 (Ref. 24}, and guidance on the radiation monitoring instrumentation is given
in Regulatory Guide 1.97 (Ref. 25).

5.6.2 BHWR Main Condenser Evacuation System Specification 3.11.2.7

This Specification requires that the gross radioactivity in noble gases removed from the
main condenser by means of steam jet air ejectors (or other deyices) and as measured prior to
entering the treatment, adsorption and delay systems at BWR plants shall be limited by a
release rate alarm setpoint with indication in the main control room. The purpose of this
pretreatment continuous radiation monitor setpoint is to provide reasonable assurance that the
potential total body accident dose to an individual at the exclusion area boundary will not
exceed a small fraction of the limits specified in 10 CFR Part 100 in the event this effluent
including the radioactivity accumulated in the treatment system is inadvertently discharged
directly to the environment without treatment.

The method for determining the specified rate Timit, in uCi/sec, should use the following
assumptions:

1. The release of radioactive material from the fuel is postulated to have an
isotopic composition of noble gases determined from noble gas source term dis-
tribution for a 3500 MWt reactor. These values should be scaled linearly for
reactors of higher and lower powers.

2. The assumptions related to the release of radioactive material from the system
following the accident are:

a. For systems which are not fully detonation-resistant or for those systems which
are equipped with rupture discs that have not been isolated or loop seals which
do not vent back to the main condenser, release occurs from a break just down-
stream of the main condenser evacuation system. Release from the main condenser
evacuation system is assumed to be at ground level and a delay of five minutes
is assumed to account for radioactive decay during transit from the release
point to the exclusion area boundary.
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NOBLE GAS SOURCE TERM

Source Term, nCi/sec,
at the main condenser

Approx. evacuation system (SJAE)

Isotope Half-Life G Decay
Xe-140 13.7 s 1.1 x 106
Kr-90 33s 9.8 x 105
Xe-139 41.0 s 9.8 x 105
Kr-89 3.2m 4.6 x 105
Xe-137 3.8m 5.3 x 10°
Xe-138 14.0m 3.1 x 105
Xe-135m 15.6 m 9.1 x 10%
Kr-87 76 m 7.0 x 10%
Kr-83m 1.86 hr 1.2 x 10%
Kr-88 2.8 hr 7.0 x 10%
Kr-85m 4.4 hr 7.1 x 104
Xe-135 9.2 hr 7.7 x 10%
Xe-133m 2.3d 1.0 x 103
Xe-133 5.27 d 2.9 x 10%
Xe-131m 11.9d 5.2 x 1Q!
Kr-85 10.76 y 7.0 x 101

Total ~4.7 x 108

For systems which are detonation-resistant (i.e., rupture discs have been
isolated and loop seals are vented back to the main condenser), release from
the main condenser evacuation system exits via the normal release point.

Actiyity release into the system continues for one hour following the
accident at the Technical Specification 1imit unless positive means (such
as automatic isolation) are provided to 1imit the releases from this source.
Radioiodines and activation gases may be ignored.

No deposition during downwind transport occurs.

The total radicactiye inventory (neglecting radioiodines and activation
gases) in any delay lines and from the process equipment is released within
a two-hour period with no decay.

The total noble gas content of all charcoal delay beds is released over a
period of two hours. A fractional release of the particulate inventory on
the charcoal heds should be assumed. The rate of release is equal to the

rate of absorption using the informatfon contained in NUREG-0016 (Ref. 12).

The main condenser air inleakage is 6 scfm for three shell main condensers.
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3. The relative concentration, (X/Q)DBA’ to be used is described in Section 5.6.1 of
this manual.

Based on these assumptions, the applicant should backcalculate from a whole body dose of

2.5 rem to an individuai at the exclusion area boundary to obtain the main condenser evacuation
system rate 1imit, in pCi/sec, having a noble gas isotopic distribution proportional to the
noble gas source term, given above. For licensed BWR facilities that have a Technical Speci-
fication 1imit, in uCi/sec, based on a 5 rem consequence criteria, a reevaluation of the
specified 1imit is not required. Guidance on the radiation monitoring instrumentatjon is given
in Regulatory Guide 1.97 (Ref. 25).

5.6.3 PHWR Monitoring of Steam Generator Blowdown Flask Tank Vent

Standard Technical Specification 3.3.3.9, including Tables 3.3-12* and 4.3-12,* requires
that PWRs continuously monitor the steam generator blowdown tank vent for gross noble gas
radioactivity and continuously sample for radioactive iodines and particulates. Many PWRs with
U-tube steam generators direct their blowdown to a blowdown treatment system without venting,
so that item f in Tables 3.3-12 and 4.3-12 is not applicable. Others vent their flash tank to
the main condenser, where the airborne radionuclides are either removed by condensing steam or
drawn into the main condenser evacuation system, where they are then monitored prior to release
to the atmosphere; therefore, this design provision makes item f not applicable. However,
there are several operating PWR's that direct their blowdown to a flash tank which is vented
directly to the atmosphere. Monitoring these releases presents serious difficulties, due to
the presence of steam in the exhaust. In 1ieu of a flash tank vent radiation monitor, a
determination of the release of radioiodine-131 via the flash tank vent can be made by calcu-
lating from a measured concentration in the secondary water by the following equation:

Y Cy[Rsapd frr(1-S0pry)

where:

Q = The release rate of radioiodine-131, y, from the steam generator

y flash tank vent, in uCi/sec.

C = The concentration of radioiodine-131, y, in the secondary coolant water

y averaged over not more than one week, in uCi/ml.

RSGB = The steam generator blowdown rate to the flash tank, in ml/sec.

fFT = The fraction of blowdown fiashed in the falsh tank determined from
a heat balance taken around the flash tank at the applicable reactor
power level.

SQFTv = The measured steam quality in the flash tank vent; or an assumed value of

0.85, based on NUREG-0017 (Ref. 11).

If this option is chosen, the applicant shall perform this calcuation every time measure-
ments of secondary water radioiodine concentrations are required by Technical Specifications,
and the calculated release shall be assumed at this calculated level until the next secondary
water analysis is completed. These calculations shall be provided by the applicant in his

semiannual effluent release report.
*See footnote on page 20.
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APPENDIX A

RATAFR CODE FOR PRESSURIZED WATER REACTORS
Input Cards and Sample Calculation

Parameters Required for the PWR-RATAFR Code
Complete the cards from information given in the Applicant's Safety Analysis and
Environmental Reports and in Section 2 of this Appendix.

a. CARD 1: Name of Reactor
Enter in spaces (33-60) the name of the reactor.

b. CARD 2: Thermal Power Level
Enter in spaces (73-80) the maximum thermal power level (MWt) evaluated for safety
considerations in the Safety Analysis Report.

c. CARD 3: Mass of Coolant in Primary System

Enter in spaces (73-80) the mass of coolant (103 1bs) in the primary system at
gperating temperature and pressure.

d. CARD 4: Primary System Letdown Rate
Enter in spaces (73-80) the average letdown rate (gpm) from the primary system to
the purification demineralizers.

e. CARD 5: Letdown Cation Demineralizer Flow Rate
Enter in spaces (73-80) the annual average flow rate (gpm) through the cation
demineralizers for the control of cesium in the primary coolant. The average flow

rate is determined by multiplying the average letdown rate (value entered on Card 4)
by the fraction of time cation demineralizers are in service to obtain the average
cation demineralizer flow rate.

f. CARD 6: Hydrological Travel Time
Enter in spaces (73-80) the travel time (days) it takes for the liquid waste of a
failed tank to reach the nearest potable water supply or nearest surface water in
an unrestricted area.

g. CARD 7: Hydrological Dilution Factor
Enter in spaces (73-80) the dimensionless value of:
The annual volume of water flowing past the potable water supply divided by the
tota) volume of liquid waste in the failed tank (80% of design capacity).

h. CARDS 8-16: Liquid Tank Parameters
Tanks in two separate processing systems are considered in the PWR-RATAFR Code:
(1) Shim Bleed Processing System, Cards 8-12;
(2) Waste Drain Processing System, Cards 13-16.




In each of the processing systems considered, the Code can calculate the tank concentra-
tions in either the collector tank or the evaporator bottoms tank. However, separate
computer runs must be made for these two tank classifications. If it is desired, the Code
can calculate concentrations in one tank of each of the processing systems in one computer
run by making the appropriate entries in CARDS 8-16. If a tank in only one of the pro-
cessing systems is to be considered, then the appropriate entries need only be made in
CARDS 8-12 or 13-16, depending on which system contains the tank of interest.

Five input data cards define the major parameters for the failed tank in the shim bleed
processing system. The first two cards (CARDS 8 and 9) describe the inputs to the tank.
The shim bleed wastes are entered on CARD 8. For reactor designs which combine the shim
bleed with other reactor grade wastes prior to processing, the other wastes are entered as
equipment drain wastes on CARD 9.

Four input data cards define the major parameters for the failed tank in the waste drain
processing system, The first card (CARD 13) describes the inputs to the tank. Essentially
the same information is required on CARDS 8, 9 and 13, on CARDS 10 and 14, on CARDS 11 and
15, and on CARDS 12 and 16.

The following information explains the use of the parameters in this Appendix and informa-
tion given in the SAR/ER to complete the input data cards.

For CARD 8, enter in spaces (42-49) the flow rate (gpd) of the inlet stream. The value of
the shim bleed rate must always be entered, even if the tank being evaluated is not in
this system, since it is used in determining the primary coolant concentrations. Do not
enter inlet waste activity for the shim bleed since the activity for this waste stream is
calculated by the Code.

The following information is required on CARDS 9 and 13 for both of the processing systems
considered in the Code.

(1) Enter in spaces (17-4Q) the name of the waste stream (e.g., clean wastes).

(2) Enter in spaces (42-49) the flow rate (gpd) of the inlet stream.

(3) Enter in spaces (57-61) the activity of the inlet stream expressed as a
fraction of primary coolant activity (PCA).

For CARDS 10 and 14, the following information is required:

{1) Enter in spaces (27-50) the name of the tank to be failed (e.g., shim bleed
collector).

(2) Enter in spaces (65-73) the volume (gallons) of the tank to be failed. If a
tank in either of the two processing streams is not being considered, leave

spaces (65-73) blank for that tank.

For CARDS 11 and 15, enter a 1 in space (80) if the tank to be failed is an evaporator
bottoms tank. Otherwise leave space (80) blank.
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CARDS 12 and 16 for both waste streams contain the overall system "tank" factors. The
“tank" factors indicate the type of processing the waste has undergone prior to its entry
into the tank. The tank factors should be entered as follows:

(1)

(2)

For a collector tank in either waste stream, without demineralizers upstream of
the tank, values of TF=1.0 should be entered in the appropriate spaces.

For a collector tank in either waste stream with demineralizers upstream of the
tank, or for an evaporator bottoms tank in either waste stream, TF's based on
the description given in Section 2.a(3) should be entered in the appropriate
spaces.

The appropriate spaces for the TFs are:

(1)
(2)
(3)

Enter in spaces (21-28) the TF for iodine.
Enter in spaces (34-41) the TF for cesium and rubidium.
Enter in spaces (47-54) the TF for other nuclides.

The following section explains the use of the parameters in this note and information
given in the SAR/ER to complete data input CARDS 8-16.

Explanation of Parameters used in Filling out CARDS 8-16

a. Liquid Waste Flow Rates and Activities

(1)

(2)

Shim Bleed Wastes and Equipment Drain Wastes

The flow rates of the shim bleed waste stream and equipment drain wastes pro-
cessed with the shim bleed and the activity of the equipment drain wastes are
based on information given in the SAR/ER. The activity of the shim bleed wastes
js based on the primary coolant letdown system effluent activity and is calcu-
lated in the Code.

The activity of the combined inlet stream is calculated by the Code based on the
weighted average of the composite stream entering the tanks.

Waste Drain Tank Wastes
Flow rates and activities are calculated using the waste volumes and activities
given in NUREG-0017, Table 1-2, "PWR Liquid Wastes" (Ref. 11).

These input flow rates are supplemented by the use of expected flows and activi-
ties more specific to the plant design as given in the SAR/ER. The individual
streams are combined based on the radwaste treatment system described in the
SAR/ER. Input activities are based on the weighted average activity of the
composite stream entering the waste collection tanks. The input flow rates and
activities are entered in units of gpd and fractions of PCA.
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(3) Tank Factors
The tank factors indicate the type of processing the waste ha$ undergone prior
to its entry into the tank. The tank factors provide the capability to consider
radionuclide removal by demineralizers or other treatment equipment prior to the
tank. For evaporator bottoms tanks, the tank factors provide the capability to
consider the effects of radionuclide concentration in the evaporator. Therefore,
in determining the radionuclide concentration in the tank, the type of processing
upstream of the tank must be considered and entered as tank factors on CARDS 12
and 16.

The following factors are considered in calculating overall tank factors for
the systems.

(a) TFs are categorized by radionuclides.
Halogens
Cs, Rb
Other Nuclides
Note: TF of 1 is assumed for tritium.

(b) The system TF is the product of the individual equipment TF in each of the
systems, e.g., the effect of the demineralizer removal, if any, is multi-
ptied by the effect of the evaporator concentration, if any.

(c) Tank Factors for Demineralizers
The tank factors for demineralizers are entered in the same manner as
decontamination factors (DFs) are entered in the PWR-GALE Code. Therefore,
the values used for TFs for demineralizers are the same as those given in
NUREG-0017, Table 1-3, "Decontamination Factors for PWR Liquid Waste
Treatment Systems" (Ref. 11).

(d) Tank Failures for Evaporators

The tank factors for evaporators express the increase in concentration of
radionuclides in the evaporator bottoms resulting from evaporator operation.
The values entered on the CARDs are the ratio of the evaporator bottom
stream flow to the evaporator inlet stream flow. Therefore, the TFs for
evaporators are as follows:

Evaporator A11 Nuclides
Waste Drain Stream 0.02
Shim Bleed Stream 0.02
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APPENDIX B

RATAFR CODE FOR BOILING WATER REACTORS
Input Cards and Sample Calculation

Parameters Required for the BWR-RATAFR Code
Complete the cards from information given in the Applicant's Safety Analysis and Environ-
mental Reports and in Section 2 of this Appendix.

a. CARD 1: Name or Reactor (SAR/ER)
Enter in spaces (33-60) the name of the reactor.

b. CARD 2: Thermal Power Level (SAR/ER)
Enter in spaces (73-80) the maximum thermal power level (MWt) evaluated for safety
considerations in the Safety Analysis Report.

c. CARD 3: Total Steam Flow Rate (SAR/ER)
Enter in spaces (73-80) the total steam flow rate from the reactor (106 1bs/hr).

d. CARD 4: Mass of Coolant in Reactor Vessel (SAR/ER)
Enter in spaces (73-80) the mass of water in the reactor vessel (106 1bs).

e. CARD 5: Cleanup Demineralizer Flow (SAR/ER)
Enter in spaces (73-80) the primary coolant flow rate (]06 1bs/hr) through the reactor
coolant cleanup system demineralizers.

f. CARD 6: Condensate Demineralizer Regeneration Time
For deep bed condensate demineralizers, use 3.5 day regeneration frequency per

demineralizer. If ultrasonic resin cleaning is used, assume 7-day regeneration
frequency per demineralizer. Multiply the frequency by the number of demineral-
izers, and enter the calculated number of days in spaces (73-80). For filter/
demineralizers (Powdex), enter zero in spaces (73-80).

g. CARD 7: Fraction of Feed Water Through Condensate Demineralizer (SAR/ER)
Enter in spaces (73-80) the fraction of feedwater processed through the condensate

demineralizers.

h. CARD 8: Hydrological Travel Time
Enter in spaces (73-80) the travel time (days) it takes for the liquid waste of a
failed tank to reach the nearest potable water supply or nearest surface water in
an unrestricted area.

i. CARD 9: Hydrological Dilution Factor
Enter in spaces (73-80) the dimensionless value of:

The annual volume of water flowing past the potable water supply divided by the
total volume of liquid waste in the failed tank (80% of design capacity).



j. CARD 10-17: Liquid Tank Parameters
Tanks in two separate processing systems are considered in the BWR-RATAFR Code:

(1) Waste Drain Processing System, CARDS 10-13.
(2) Regenerant Solutions Processing System, CARDS 14-17.

In each of the processing systems considered, the Code can calculate the tank concentra-
tions in either the collector tank or the evaporator bottoms tank. However, separate
computer runs must be made for these two tank classifications. If it is desired, the
Code can calculate concentrations in one tank of each of the processing systems in one
computer run by making the appropriate entries in CARDS 10-17. If a tank in only one

of the processing systems is to be considered, then the appropriate entries need

only be made in CARDS 10-13 or 14-17 depending on which system the tank of

interest is in.

Four input data cards are used to define the major parameters for the failed tank in

each of the processing systems. Essentially, the same information is required on the
four input data cards used for each of the processing systems. The instructions given

in this section are applicable to both processing streams, with the following exception.
The inlet waste activity is not entered on CARD 14 for the regenerant solutions wastes
for systems using regenerable condensate demineralizers, since the activity is calculated
by the Code.

The following information explains the use of the parameters in this Appendix and
information given in the SAR/ER to complete the input data cards.

The following information is required on CARDS 10 and 14 for both of the streams con-
sidered in the Code.

(1) Enter in spaces (18-40) the name of the waste stream (e.g., high-purity wastes).

(2) Enter in spaces (42-49) the flow rate (gpd) of the inlet stream.

(3) Enter in spaces (57-61) the activity of the inlet stream, expressed as a
fraction of the primary coolant activity (PCA).

On CARD 14, do not enter the activity of the regenerant solutions waste inlet stream in
spaces (57-61),

For CARDS 11 and 15, the following information is required:

(1) Enter in spaces (27-50) the name of the tank to be failed (e.g., High Purity
Collector).

(2) Enter in spaces (65-73) the volume (gallons) of the tank to be failed. If a tank
in either of the two processing streams is not being considered, leave spaces
(65-73) blank for that tank.



For CARDS 12 and 16, enter a 1 in space (80) if the tank to be failed is an
evaporator bottoms tank. Otherwise leave space (80) blank.

CARDS 13 and 17 for both waste streams contain the overall system "tank" fac-
tors. The "tank" factors indicate the type of processing the waste has under-
gone prior to its entry into the tank. The tank factors should be entered

as follows:

(1) For a collector tank in either waste stream, without demineralizers upstream of
the tank, vaiues of TF = 1.0 should be entered in the appropriate spaces.

(2) For a collector tank in either waste stream with demineralizers upstream of the
tank, or for an evaporator bottoms tank in either waste stream, TFs based on the
description given in Section 2.b should be entered in the appropriate spaces.

The appropriate spaces for the TFs are:

(1) Enter in spaces (21-28) the TF for iodine.

(2) Enter in spaces (34-41) the TF for cesium and rubidium.

(3) Enter in spaces (47-54) the TF for other nuclides.

The following section explains the use of the parameters in this note and information
given in the SAR/ER to complete data input CARDS 10-17.

2. Explanation of Parameters used in Filling out Cards 10-17

a. Liquid Waste Flow Rates and Activities

Flow rates and activities are calculated using the waste volumes and activities given
in NUREG-0016, Table 1-2, "BWR Liquid Wastes" (Ref. 12).

These input flows are supplemented by the use of expected flows and activities more
specific to the plant design as given in the SAR/ER. The inlet streams are combined
to form the principal waste streams (drain wastes and regenerant wastes) considered
in this guide, based on the radwaste treatment system described in the SAR/ER.

Input actiyities are based on the weighted average activity of the composite stream
entering the waste collection tanks.

b. Tank Factors
The tank factors indicate the type of processing the waste stream has undergone prior
to its entry into the tank. The tank factors provide the capability to consider
radionuclide removal by demineralizers prior to the waste stream input into the tank.
For evaporator bottoms tanks, the tank factors provide the capability to consider the
effects of radionuclide concentration in the evaporator. Therefore, in determining
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the radionuclide concentration in a tank, the type of processing upstream of the tank
must be considered and entered as tank factors on CARDS 13 and 17.

The following factors are considered in calculating overall tank factors for the
systems:

m

(2)

(3)

(4)

TFs are categorized by radionuclides.
Halogens

Cs, Rb

Other Nuclides

Note: TF of 1 is assumed for tritium.

The system TF is the product of the individual equipment TF in each of the
systems, e.g., the effect of the demineralizer removal, if any, is multiplied
by the effect of the evaporator concentration, if any.

Tank Factors for Demineralizers

The tank factors for demineralizers are entered in the same manner as decon-
tamination factors (DFs) are entered in the BWR-GALE Code, Therefore, the

values used for TFs for demineralizers are the same as those given in NUREG-0016,
Table 1-3, “Decontamination Factors for BWR Liquid Waste Treatment Systems"

{Ref. 11).

Tank Factors for Evaporators

The tank factors for evaporators express the increase in concentration of
radionuciides in the evaporator bottoms resulting from evaporator operation.
The vatues entered on the cards are the ratio of the evaporator bottoms stream
flow to the evaporator inlet stream flow. Therefore, the TFs for evaporators
are entered as follows:

Evaporator A11 Nuclides
Waste Drain Stream 0.01
Regenerant Waste Stream 0.05
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APPENDIX €
RATAFR LISTING

This appendix contains the program 1isting in FORTRAN for the RATAFR Code, applicable
to PWR's and BWR's using the input data cards from Appendix A or B of this manual. The
nuclear data library and subroutines are available in card deck form from the Effluent
Treatment Systems Branch, USNRC, (301)492-7775. The remainder of this appendix contains
the RATAFR program listing.
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APPENDIX D
COMPUTER PROGRAMS FOR DOSE PARAMETERS

The following computer programs provide the NRC staff method for calculating various
parameters used in the Technical Specifications.

PARTS, a computer program to calculate technical specification dose parameters for
the iodine and particulate portions of gaseous effluents; available from the
Radiological Assessment Branch of the Nuclear Regulatory Commission, Washington,
D.C. 20555,

RABFIN, a computer program to calculate technical specification dose parameters for
the noble gas portion of gaseous effluents; available from the Radiological
Assessment Branch of the Nuclear Regulatory Commission, Washington, D.C. 20555.

LADTAP, a computer program to calculate the doses from radioactive effluents released
to the hydrosphere; the program and a modification to calculate the technical
specification dose parameters for radionuclides in liquid effluents is available

from the Radiological Assessment Branch of the Nuclear Regulatory Commission,
Washington, D.C. 20555,

The remainder of this Appendix contains the PARTS program 1isting, and modifying the
routines to the LADTAP Code.

LADTAP MODIFICATIONS

An option has been added to the staff's code LADTAP to tabulate the A1.T factors of
Section 4.3.1 of this manual. Listed below are the routines which have been modified,
the changes are indicated by the 'CHANGE 1' notation in columns 73-80.

To execute this option the standard LADTAP input is prepared with the following
departures:

1. The 50 mile population (card 3 of the LADTAP input deck) should be set
negative.
2. The release of all nuclides should be set to one Ci/yr.

Only the input data defining the ALARA determination of LADTAP is necessary. Following

the input data deck structure of Enclosure 1 to the LADTAP program, data beyond card
number 7 need not be prepared for the option.
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PARTS INPUT DECK TABLE

Card

No. Format Variable Columns Description
1 20 Ad Name 1-80 Plant Title Card, Name, Docket No. and Plant Type
2 F 5.2 H 1-5 Humidity absolute (default value = 8.0 gr/m3)

F 5.2 YL 6-10 Yield of leafy vegetables for human consumption
(default value = 2.0 Kg/m?)

F 5.2 YV 11-15 Yield of produce other thap leafy vegetables
(default value = 2.0 Kg/m?)

F 5.2 YP 16-20 Agricultural productivity 05 animal pasture feed
(default value = 0.70 Kg/m¢ wet weight)

F 5.2 YC 21-25 Agricultural crop productivity of animal feed_other
than pasture grass (default value = 2.0 Kg/m2 wet
weight)

F 5.2 Qc 26-30 Milk cow and beef cattle consumption rate for feed
or forage (default value = 50 Kg/day wet weight)

F 5.2 QG 31-35 Goat consumption rate for feed or forage (default
value = 6 Kg/day wet weight)

E 8.2 00Q 41-48 Annual average relative deposition rate (D/Q),
determined for a specific B]ant airborne release
and site location (meters-¢) (Optional Use For
Reference & Information Only)

3 Il IAGE 1 Identification of Controlling Age Group (1 is Infant,
2 is Child, 3 is Teen and 4 is Adult)
I1 IORG 2 Identification of Controlling Organ (1 is Thyroid,
2 is the critical organ)
6A4 ZL0C 3-26 Receptor Location identification, Name, Compass
Sector and Distance

F 5.0 GF 27-31 Fraction of yr. humans are exposed to ground surface
radiation (default value = 1.0)

F 5.0 ZIN 32-36 Annual occupancy factor for the inhalation pathway
(default value = 1.0)

F 5.0 FV 37-41 Fraction of yr. leafy vegetables are grown (default
value = 1.0)

F 5.0 FP 42-46 Fraction of yr. cows are on pasture (default
value = 1.0)

F 5.0 FG 47-51 Fraction of produce from local garden (default
value = 0.76)

F 5.0 FPF 52-56 Fraction of daily intake of cows derived from pasture
while on pasture (default value - 1.0)

F 5.0 FGT 57-61 Fraction of yr. goats are on pasture (default
value = 1.0)

F 5.0 FPG 62-66 Fraction of daily intake of goat from pasture while
on pasture (default value = 1.0)

F 5.0 FB 67-71 Fraction of yr. beef cattle are on pasture (default
value 1.0)

F 5.0 FBF 72-76 Fraction of daily intake of beef cattle derived from

pasture while on pasture (default value = 1.0)

D-2



h1
at
A
91
<1

»
-t

21

D e
- -

NN F e NO~C D>

sH0*a1°ST

lvoxIe
Lyawa
lvgyIe
IR Rl
IR J M} ]
IR IO Rl
Lydyy
LYaye
IR R ]
Lvae
LYUNIN
Lvavi9
1Lva»I8
1vaye

108
IR A RE]
Lvuxiy
Lvuwid

wiswi/sol

fivdiyHL,
Cylde T,
‘4hly 0,09,
1391,4,88,
fa ALt NS,
03408 Nwy
STV 9N,

ninesn Nig4

ON3

/780+39%2/78h vivQ

ZaMd g a8304442000%8, 0 W P iuy,
SNl Y a0d 10044 0dy
U IR RN PRIV AT I Y
CaON, L add 030 vt Ve
LR T TR L TR TR I )
1SV 39,7 ,vDt N2,
DS avdety M auva D, S

T T P PR CFRNS & PENE TR T

/702%0/J43d vivQ
/n1%0/183d YLIVQ
/99°0/vH3d YiVQ
ndi N Yy NyE
LR I PRI XY S
Cad3 M 0,9
82X 1S
LY PR TN 7Y
LY e P S e Y 3
‘

v e 18,2

/w431 vivy

BNINAA L UTA YU Id/ INdud/ Nkl

"EREIEELEFL

(00TIWINIL/NIWTII/NOWN0)
LvadIa viva Ny

I=ld) wL/9L AVOMIA viva WU

st

01

D-3



|

39vd

NI NO~NDOD>

sRo0°ai’st

avLayd
dav10vyy
aviav?
dvliav?
dviqv?
dvldv?
dviqv
dviav?
dviay
dviay
avifgv?
dvlay
dviav
dviav
dviogn
dviav?
dviaed
dviay
dvidvi
dviavi
dvidy?
dvigv
dviav?
dvineyi
dviavd
dviav?
dyiqQv
CAZULA
dviayd
dviav?
sviav)
dviqav
dviavi
d4viav
dvigv
dviayi
daviav
dviav
4y 10y
daviav)
dviavt
dvidgvn
dviav
dviivi
dyiovl
daviov’
dvidvi
dviavi
dviav
dviay
T0INA
dviavn
dviav
dviav?
dviav
dviayn |
[ R R

wi/ulzol

110430°1910¢30°n¢00+30°T990420°1410930°1410430n720+80°C460¢30%1+
E0+30°TS04C°CTO+I0OTT/T0430°1900430°C710+30%14710430%0n0+30°%+
$20430°241035°2900430°2¢0043E°0700430°1/20=3G°1/C0430°0°20435°C+
CENeAE T 20+ C50430°2420432°9420430°1420430°1/€0+430°5°20436°G+
1204310430 T460+30°1400430°2710=T0°S410+3T7°T%00430°1420=3¢"1+
T00+3L°T1'n0+36°2¢10430°1710+430°1971023£°2420=32°0%00+430°1°00+439°C+
fi0e39°c 040w g0+IRTT41032°2420+30°2/10=30°GY00+30°1710=30%6+
7433v8 vivg

/80430°T1/60+¢30°T4€0¢T0°G°ENn+30°G+
1E0+30°GE0+30°G720+3G°9/20+430°C¢10230°S/€0+T 14C0+35°T17€0420°%¢+
TEN+3S°20T0430°9200440° 110430 °0/50+30%2210¢3°2720430%2°60430°%14+
L0430 T I0+3E°5920430°2220+430°2920430°220+3n°27804742%1720+30°%y+¢
SEOFIOCTIQO4IUCGIGO+INGIT04T0°G80+30°C450+30°G/EN+J0°S*S0+30°Ge
P 0+30°49€0+30°GE0+3N°CIS0+30°QE0+30°S4C0+30°G80430°n'EN+30°G+
120+430°G420430°G00+30°T1¢10+30°R720+30°1/50+36°1720+30°1°60+30°1+
E0+0°1420430°C20+4qA0°%2920430°¢950+30°2710+30°n 50430 [720+30°%9+
E0+30°1960+30°Q920+430°6*S0+430°1700430°%1470+30°57580+30°%1%¢0+30°S+
FI0+3E P E0+L T IN0+C 2 60430%2¢10430°S920+30%2€0430%1'n0+30°%1+
1C0+30°H0920+30°1920430°Cn0+30°1204¢3C°1920432L°9400+490°T1410¢30%G¢
Y2040 TGN EIUTSI2N4T 1204320720430 1720430°G%00470°(“00+30°%2+
F10m32 6 n0+45" L/50439°n700432°2410430°200+430°€°00+430°1°(0=30%0+
/¥23Jvd viva

720430°1220430°14§0+430°17§0+30°%1+¢

CC0+30° 19509301 720430°1720430°n?10430°9720431°T/20430°G750430°(+
020435%2720430%1/00+430°T00430°Sn0+30°2210+3p°%2720+30°%1'00+36° 1+
60401 10+30°G420+30°6720430°5720430°€%10430°07104+30%17204+43.°9¢
F0043L°980430°1460430°T1460430°1¢50430°1¢50+20°17€0+30°1°50+30°1+
1S0430° 190430176040 (/60430°1750430°T950+30°T7¢0+30°1750+30°%T7+
20430°€920930°1¢00430°100+30°G¢S0+30°T410+30°17E0+30°1°Gne30 e
40430%2020¢TL L120430°¢20430°C9¢N+30°E00+30°G10+30°T20430%T4
.oo+un.c.mc’u:.—.mo*uo.—.m0¢mc.¢.co+mo.«.wc.mn.m.ms¢;s.—..oouc.=¢
CT0+3E CI204RL09 N0+00%120+90%n20430%1420430%280+43¢°T'n0+30%0+
G0+3n°2°€0430°8 ¢ 0+30°€IC0+T0°1420+36°€20+3€°9700+430°T1720+¢30°%1+
120¢30°17h0+30°C1043G%°2°10435°020430°1720+430%°2°00+30°1720+30°T14
$(0=32°6/60+35° 160+ 3T°4710430°C10+430°1410430°0“00430°T°10=30%8+
/710Jv4 viva
ZE0+30°1410430°110+36°2°10+35°2+
104360 2710436°2/00+36°6710+430°1700+30°2/T0+31°1°10+30°5°10435°2+
F10+430°G420430°N 00430 TT0+3G%T1420+30°6210+38°1420+30°1/p0+30°%14
E0+30° T 10+36°C420+0°1/10430°1710430°T420+32°17€0+32°17n04+430°¢+
00439°E/10+436°%°2410+436°2710+36°210436°2/10+36°27104+435°2/10+435°2+
C10436°2/T10435%2710+43G°2¢T0+435%2710+43G°2410435°2900+30°110+36%2+
00430 N E0+30 C00+30%T/1043G°1420+30°0 00430°150+30°5760+30°%1+
120+430°%2°0043€°2910430° 11040 1210430°1770+3G°1¢10+430°100+30°%¢+
100435 T I0+IS L0230 F0+T30°2700430°1¢20+32°n%20442°%1°20+30°%1+
0435 F2U+TE L C0+30%2410+430°6720+30°1410+30°G720+430°1720+30%p+
$20430°%°210430°1960+430°%1400¢30°210+30°P760+30°T400+30°1°10+430°%¢¢
120436 L7G0+430°T1400439°%2410+30°T1410430°S920430°1700+30°1°10+430%1+
$0a32°%6¢G0+350 1950439 p?10=3¢°2°00+30°%2710=0°600+30°1°1N0=30%6+
7333v4 vivy

(0233 LTLT NUISNIWTG

(001)vaIIvE +

CC001)122vE (001D 423VE(00TIVIIVAYC00TITIDVA“(ONT) DDV NITENIWTY
SN INIALHIAd YHIA/ INDDE/NOWRD)
diig! ¢

INONCIY 20000 (0 f002)LSTNC002)0AN LIANSNYS 32197 (0022 NukpliD
(01 3dvi?fLindiniz93dyl1ndhIasIdviLndinO INdNT)dVLGYY WY asiLibg

nines®n wld I18idu CYTALN) dviayl wvyandd

SS

0s

Sh

0t

£11

og

s2

oe

St

ot

D-4



1dvd

9tl
Sit
nil
(2%
211
(984
nig
AOT
Qul
ot
Q01
Qo1
not
€01
201
T0%
nog

LT A RS

dvigv
dvidv
dv1idv?
davidavd
dv19v1
dviav
dvidvi
dvide
daviavy
dviavi
dav.igvi
davigvl
dviQe
dviuvy
dviay?

2434/ LN3d47VH8AddNd? 08 INIHd (0°19°d0d) 4T
MMN?S 4492 ININd

IVLTLT0L AiNINa

I¥34'18349vHId02 QVIN (*0°L19°u1) 3]
Mi‘aindg’02 Ov3Id

CIeIWN (*0*HITTNN) 4T

L2V MN“s4d LY ne avay

92 IN[dd

0060L09(N*IN*(S) 403) 41

AUTLIC016)I0v I

t=ast

1ZINad]

0*S1=1d

(THI)LvkaOd
(2°Nn3¢ 30T IND “X6N*/792% 04! ,uyIOYNIZL L ‘X6N* /72 0400’ (¢

e2

8¢

dviavl ZLINAY ema NOILIVHY'XG*2°Q3dT¢,BNUTLIYINGNS 3VIW=08 (FO0HI) LvwaNdg 0%
(3118 H3Lvmlve, *x240uT)lvHang L2
(13118 d3LYMNEINS) X2 0HL)LVvwa04 92

dviav?
avidvl
aviav

(2°W3¢, =04+

dviavd ITMdILINW WHIL 328006, *X0T 4,840 ,%2°03d17,839HVHIEIN, *X2'0H 1) Lywallg S2
(0%1'e*ot32ntl)tviag ne

dviavT
dviday

10INK
avli(gvy
dviavi
avivi
dviavi
dviay
dviav?
daviav?
dyiavi
dviayl
dviayn
dv1iav?
dvioyv?
dviavi
dviav?
dviavi
dyiovi
dviav
daviavi
dvidv?
dvigy
daviavy
dvidv
dvinvy
dvidy
dviay?
dvinv
dvidavi
dvidy?
dviav
dviavi
aviny
dviay?
avifay
dvlav

ai/eysol

(0°014%) LyWand

(ev’nvel'x2)ivwynd

Z10+30°9010¢30°94§0430°C50+30°G+
1§0430°G780430°GC0430°1700¢30°9°00432°9400+30°9°E0430°€/8n+30°5+
20430°T410+30°2700+30°17€n0+30°R780+30°241043I0°%2780+30°G760+30°%1+
TEN+30TT10¢3C°EIC0+30%2960430°2480+430%°242043n°2710430°C°20+30°%1+
TE0+30%2/€0+430°64€0+430°650+30°6/80+30°G€0+30°G250430°GE0+0°Ge
EN43)%GIE0+30°GC0+30°QUE0+I0°G/E0¢30"G 50430°S12N0+30°980+30°G¢
‘20+430°G [0+30°9%00+30 T4€0+30°T/E0¢30°T460+36°1720430°1°60430°%1+
E0430°1720430°2¢60+30%2760+30°2€0+30°¢g0+30°n¢T0430°T1°20+30°G+
TEOF0CTIEO4I0°GIL0+ 0 TI0+IL 004305 00+38° TS0+ 3D T804I L T+
P20+IE SR UL IL14E04T0 10430 1720¢3G°260+Tu1420+38°L'E0+35°8+
043022001 C0+TUTZG0+IU 1400430 INEIO°200+ID% 12039,
C10eyn niE0+30° T /1043269204306 10=3L°L¢10=3G%6700430°1°00+30°1+
C10=39%6nU+I0T/E0+3W TI00+32°2%80+30°T/00430°C00+30°1°)0=38" 6+
/¥233vS vLIva
/10+30°12104+430°1980+30°17§0430° 14
E0+0°TIE0LIUCT420430°2910+30°1010+¢30°T2104¢30°120430°%2°80+430% 1+
120+430°1450430°%°2700+30°1/T0+30°GQ2E0+30°G/104+3In%27€0+30°1'n02434°%1 ¢
R0+IT EI0+IEEIC0+30°2960430°2780430°2410430°9%10+430°€' 0043214
F10430°%°2750+30°1°60430°T760+430°1780+30°1¢60430°1°804+30°%4°50+30°%(+
fEU+I0°TIE0+30°%T1€0+430°1460+30%T/80+30°1960+30°1720430°%°50+30°%1+¢
20430°1710436%2700+430%1710+30°550+30°1400+30°6€0+30°1760+30° 1+
1604359 U+IE EE0+430°2450+30°2480+40°1¢10430°G710430°1/20+30°T+
Y10630°0 S 0+30°1410+430%27T10+3L T400+30°T200+31°§€0+30°1°2043¢°%%+
PRO+IL 204 IL 9 n0+T0°G 0L 1420436260 +20°[n0+30°%2'20+30 e
FEN4IOC2IT0+T0°S/50+430° 140430 1710+3ET200439°9¢00+30°%1¢0=3p°1+4
f10aIn N n0+30°8010+3C°¢2 10430910232 L210=36°1700+30°1%00439°¢+
1[0m3 g n0+3L°T/60+3n T 10=3n 0 20+30%2130=30°6400+306°1%10=35"6+¢
/123v8 viva

ZI0#30°T250430°1°104368°%°2°10439°2+
$10+3G6%2710+36°2000430°%¢#10430° 1410430 19T10+30%19n0+30°%1°10+435°%2+
CI0430°G TUs0S/00430°T2TG430%1720+430°8710+3G°T20+30%5'n0+30° 14
04T ET0IE 20430 TT0+30E410+430°T10043w°n?10430°FP0+30°¢C+
F20430°%2°T0436°2710¢39°%2710436°2410+35°2410436°2910+3G9°2°1N+34%%¢+
PI0+36°2910435°C410434%°2410439°%2°10+3G°2710+35°2¢10+430°1°10439°2¢

nineS*n Nig4 faldu eL79¢ dviavl wedonNyd

02
01

sot

00!t

S6

06

%8

o8

73

0L

S9

09

D-5



§

39v4

int
ol
hel
CIg
/51
LI
qel
LIR¢
LA
¢l
et
LIg
het
a2l
L2t
o2t
qel
net
€et
221
el
agt
Al
Qs
Hi

t¥0tai°q1

dviava
daviav
dviqgv
dviavy
daviavi
dviayv
dvlqvi
dvinvi
dviavy
daviav
dviav
davidvy
dviav?
dviayl
dvidv)
dviava
avigvy
dviav
dvidae?
dviuv?
dviov
dviav
dviavi
dviavy
davined

wisatzol

(2724109v8) ANM
(192910398 ) AHM
(2°14409v8) ANN
(LT 409VE) AHM
(292°100v4)AHM
(E924130v4)AHm
(2919439v4) AN
CT419499v4) Aum
(vIIV84123vS 429V vavly
(YIIVATIIVA 4DV 4)vaYIY

aN3
dois
22 04 19

(€£43800)dDVd 1IV)
(vIIVB4II3vS2429vE)0HM TT¥] (0°19°17) 41
(VII¥44120v44400v3)I0HN VIVI (0°03°L1) 41

1v)
Tv)
1v)
1v)
Tv)
V)
Tv)
Mv3
v
ERL )

00074 1vI
AATLIVY VD
43lvm VI
(0°49°17) 41
(0°19°17) 41
(o*L9°iM 4l
(0°t9*11) 41
(0831 41
(0°83°1 141
(0°03°17) 41
(0°B3° LN 4]
(0°19°1 )41
(0°03°11) 41

[QCHRERETIN A L]
(n?38001) 4014 V)

2+usrausl

CINHAI) 400349 YD (1°n3%AasP) 41
L2 INIHd (0°%19°1T) 41

92

nINeS°h Nigd in

INTNd

Ldt)

(0°n3° ()41

L1791 AviavT Wwya9nd

00S

sgl

ogl

s21

0zt

st

D-6



D-7

n9 46039 IES T3

A 40034 T=¥=381WM §9

Qs 40034 65 0109 S
1S 4093y CLét=pe(ron)vaad(LL’nt)aviy

L1 40034 (Lt ? () 4Q (LT 01 avIy 09

(1 44034 09°69269((¥)21) 41

ng, 10034 CHIVLW(NISBYWTZ(MIZT(91 40T )73

X 40038 TeNEN 66 0s
29 PREL] sc2r‘onIavin

tg FRUEE] ANVHATY HA0LIVY 4800 O1T4) QvIN svd

ng 4039 IEET $']

4t 4003 f=u=141In 8§

an 4003 6h 0L09 11
L 40038 L 1P’ (Po'WIV4Q) (LTYOTYIAaVIN

n 4904 (LftePr/ (/W) 4aV1(Lt%0t)avIn 0§

Sn 2003y 0846595 ((X)Z21) 41

nn 4009 ODYLINFONIBSYRTIS (NI ZT(IT703)0734

€n 40034 VNN 6h on
2n U073y si(2i‘at)aviIn

{7 EIH¢E L] ABYHAIT JOLIV4IASN0G A19VN3I 3L AvIY wed

Ny 40034 feyay

he 40034 TexsyalIN S0

L1 4003 6§ (11114 S¢
L5 404 44 (RYTxPI(PN)443)(N240T1)0V Y

ag 40034 CLAT=P (L WIvaa) (LT70T)0V I

133 400 3N (L1 (eI CLT‘ot avia O

ng EOLEL] OnfSnian((n) 721} 41

et 40044 coogv(MINVis(N)Nvy 0g
?s 40034 CEOMISX49(+

s 2003 TONIOXI (28X I(2OMINXIOMINYLIINIVLIW  (MISSYRT Y (X)IZT(Q1*01)0VIy

ng 1403y 1+¥ua% 6%

LY 40034 EX]

Qe 40034 $(2101) Qviy sZ
Le 1003 AdVARTY HOLIVY 3SUA LINgy OvIy xs)

a2 FIUIGER] (2*936'x1)lyvwutid ne

&2 40034 ()S3TUIND 4012, SNIVINGD AUVHETY ¥OLIVY 3SNO (I LlvmWaid §£2

ne PIOEL] (4SHOLIVA 3ISOQ LNVINT ) ivWan4 22

§e 4013 (2°63Ldl !XTV /42%paLdT v 0Ty n]) Lywing 12 02
e 4113M (13434 S309 INTAVIH HIIVNITL I LveAaDg 02

te 4403 (2°013841'x0T4/792%63Ld1'X957/7%2%6321dTTv nT’2v /ul)Lvnand ol

ne EOLEEL] (a3N3H SIN9 9INTAVIH LTy I ivkwa0g 81

Al 4u034 (0*w301)ivwand L1

1 400 34 (0°R3AGITIVIEI2XT) Lywnnd 91 st
Ll 4003 (18¥010v4 3800 HI9vNIFIL ) ivwa0d ST

a1 40034 GiSuNLavd ISNA LINay ) LvwdN4 vl

§1 40034 (488ML3vd I8N0 GVEHI W) dvwHing §1

9 10Na (evinvel’x2)lvWuitd 2%

S 4013 (7*7)ivHung 11 0t
21 44034 (THD) dywafiy 0OF

S 10INH (02)87 NULIENINWTQ

nt 4003 (4°008)443+

4 4603 1(24008I8XI(00EINVLIC(R24008)OXII(L00S)IVAG(L2008)140/781 140/ NIWWND

C] ERLEL] alid? + S

4 4003% LINI/NDDY 294037 00 002) 19T1(002)02382L 1 8NENY8431d(002)8 Nww)

9 4 IN (O0LIWANAI/NAWIII/NOWIND

S 40044 TAIINIBIINYLAT INYVRTINY(00EI VI IWY(00E)SSYWT Y (N0E) 2T/ AD41S/NiIw,iN1D

? 400 3H CINNGT) 40030 INTINUNUNS !

I9vd sRNCOIST  wisnl/o] Pinesa®y nNid Izldu CYNA NS 40034 INTLNONHNS



ENA L

LETAL 2 O 3

4003 ON3

4003M N3NL3M 0001

ELLEL] 9T IN’ER2 ININg

EU<EL (L'1=p (P2

40094 ) y4Q)CCLTRCACP O NAM CONVYLIIN (NISSYRT/ (NNIWIIIT(N)I2T* 12 INTHG OOF sof
40044 {H)Z71zwn

PLLEY ISIIN‘TNRY 001 Ny

40094 02 inNInd

4003y 22 INldg

441094 1V INTNd 0ol
4004% 01 INI¥d

40044 SHDLIVYE FS0Q INVANT LN ININd ¥¥)

4U0 4y TIHT NN

SNOEL] . (Ltisri(re

AUNI IV PCLATSLAMr M T UM VEINA(NISESYWT 4 OMNIWITIT4(NI21 12 ININd 06 S6
EE] () Z71=wn

SRL I INTu2X 06 0Q

40034 02 ININJ

40034 £ (NTMd

JU04N 1T ININg 06
440 4% 01 INIMdG

U034 S¥01IY4 3800 QIIHI LNU ININd ¥#)

FRUEL] PolulInziN

4009 (Lter(rt

4AG34 I RIVAQYICLANRL (L ONITAA) NI VLAWI CMISEYHT A (NI WANITA(N) 21712 InINd 089 1}
40034 (W)ZI=ww

403N LATAN!TXZEX 08 04

4003M 0¢ ININA

40033 9} INIY¥d

40034 T INIdg 0@
40094 01 ININd

FIEL) SHOLIvY 3600 ¥IOYNIIL LN INING ¥¥)

40094 T¢VaIINZTIN

40034 (92

4UG4% TRPICPON) 44 0L tRPOCLINIVAO) P LL TR (P IMITAQY (2 T=0 (0 ISXA) ‘Y St
4003y (2410 (L/%)IX)COMNVLIIOD VLI (N)ISESVRT A (UNIWIAIFL?(NI2T 61 ININMdG O

40034 (N)Z13wx

40034 YAIINYISY 0L NQ

4003 81 ININd

4004 7l LNIAd 0L
40034 1 INTad

ELEL] 01 INIMd

4003y S¥NLIVY 3SNA LINAY LN ININd ¥%)

4003M 0001 NLNOC0°L9°inNdT) 41

4403y 1*%=1R1IN 89 9
400N 99 1y 09

13y CLT=P4 (P WV (L1 01)avid

4903 CLITRP/ (P I T4d (L 03y 0v3N L9

40034 L94a9tu9((x)21) 41

40034 ONYLI3w (MSBYRTZ(NI2T(9101)avIN 09
40014 . V4wmy 99

100734 s(eL‘onavia
RL/ML/01 nines®n Nlg tmldi 94794 40038 AINLLNOHINE

D-8



19vd

NN O~SOF O~

0016t

33yntis vaIIN’T=11'66 ‘04 26

374008 AUVEnTY LAndy 'NT'301719AN INTS ks)
34008 ' S.L 0109 11
324008 T=]2]

424n08 BOYWI‘VT‘El ININd
ERELIN 26 0L09(vI*O3I*(XII4313TI 4L 16
ERLNT 00tetsdl 1o 0O
334N08 30173208 4N 7 ONTd #%) 0s
EMETLT FIINTLHIOD 06
304008 We82018(2=T)+8SvzSSVw SN
EREN SL 0109
34108 i=1x]
ERETT OO'WIyI’S1 {NINd Sn
134N08 S O0LULLIWNT A3 C ININY 4T U8
EB T T14237 o 0Q
PRETITY ' Teas=n 8L
EREDNEY 06 1109
AIHNLS (21IwNN=13n on
32408 8L DINDCL2TIMNNSINC(MIWT ) 4T
EBEIN 06 NLO9CCIIWNANHI (M)Wl 4T
ER LTINS flevysp
ERETSEY Seisff 06 i
324N018 (V) wNn=L3W 113
I8 N2EH VI

33aNNS jez¥w 9
378008 QLITOTPTOI(H0) 4]
34008 BO'WI¢v ‘12 OVIN
ERETOE 1+13] SL 0g
3340N8 *ozin
3H008 ozl
38008 ¥NET421 INING
138008 NOSI*eT avIa

198008 Cow % % SNOLIVA 3600 LINAY ¥ ¥ ¥ 'x0F¢0H41) Jvwang 9¢ s2
FIHN0OS (on L4 L4 S¥(LIv4 3800 INVINI » L ¥’X0E‘0HE)LYNNNSG BE
338008 (# » » SAN{IV4 IS0 QTVIKI L L] $ONOEONT) fvwand €8
ERELUTS Cis L] ¥ S¥NLI¥Y4 ISNA HIYVYN3IIL LI ¥ /X0TTHT) tvwanng 28
3I8N0S (s (2%%W/[2d) 7 CUH/WANWY X227 s CINVINT TId/WIHW) L 2XGm? HIdLvWHENd S
ERENIE (T INT1IN0HS + 02
FINANE TTTINTTGH0LIVE 3500 NUTLSAONY VIXT20MT) Lywang 1€

334018 (sNDDJIY AR vinl  NINS [M7=19 9gNN T AINAQIN Gloe
374008 HAWL  AQNE IVLIDL ¥IAIT ELN L dv3IAZ3ILAND  30I71I0N Y wldlvwHOd OF
EREUT (n*ni13al’, S+
3I4N0S  3ISVATIIY IVLOL XS nTY, I wa3l I2400S NI HIAWAN IVLIOL0NT) Lvwaidd €2 St
ERETINS (2°6321d1 X1/ v nTe2v’nl? Hi)ivWang 22
EREL IS (oot 3rxtriveav!xd)ivuaing 12
3INN0S (2°043d41TvS“2vY 43189 ) lvuningd ¢

10I4Y (2v’nval’x2)iviang ¢tV
ERETITTY (0°n139) vy 11 0%
ERETIIY IR L L TR R L R L T T R AR A R R L TR YA LS R 1Y

1oun (02)H0ST(21IWNANI(SINT NIESNIWTY
ERETN (00 YwINIL/N A II/NIWALD
AINOOS IATINCIRIINYLATINYVALIN/COOEIVIIW (00E)SSYWI*(00E) 2T/ 3DHIS/NOIW.IND

324018 (8?00§) 4434 S
34008 (2900€)8X3(008INYL4(2°00€19%X3(L00EIVAI(L400F)V4N/QT 11/ NOIWAO]

ERETIA dOd? +

LINNUT? Z217020(n002)1811°(002)D23441140NSN* S 43434 (002) 8 NOWWA)
W) 3I8N0S InLLnuEsns 1

wil/ssh/ul plu*S®n NLd fmidu CTYALS 124nN8 INTIMN¥KNS

D-9



vd

L1t

LIT AR RS 3

3Jun0s NOD3M TTVD

23unng S3AININNOICYY 30 NOTLvHINIINOI3Y ANV S3ILYINIIVI¥e)
ERET ] WH3IL 3IANNS LNG INING wx]
33an0s T=T=408N 10§
ERENRDI SL 04N9
8008 MMnsOhz (10
328108 finelbsly
ERETIGIY JINT LY 021
374N08 (S (T'DisIDviue(S I Nvda
FREUIL (SPCT/T)IST N 140 (ST T4
ERENII TM2(r’1)LISTY ST
ERELGTY 02t (11 N9y
328008 ' (€'D)ISTI=(n’1) LSIN
ERETITNN ANNTINAD O
3I4NGS Sl vl 09
3741118 01T 0L 09CL3IW*IAIN (N vidW) 4]
3IHO0S 01T 0L 09(SSVYR AN (TINISSVIT) 4]
332n08 01T OL A9MXNY*INC(TIVZI) 41
323N08 Tl IN‘IX=1Y 011 Na
ERET 14T INE LW
1340018 ANYHRIT HOLIYY 3800 INVAND NT JuldOnM ONT4 w8
3I34N08 JUNTINDD 80T
3940018 (S4C1/DEsT VIS INIv 40
ERLOITE CS2CT2I)IsTN T40a=(571) 140
FRERTL Vi=(L1)81 Loy
33dHins w0l 0409
FRETN (241)18I=(E/ 1) 181N
ERERI INHTENOD 90T
31240018 Lot 0L09
I4N08 90T NLDACLIW IN®C TV VI IW) AT
ERETIAN 901 ULOO(EBYW AN (T)SSVWI) I
3%4n08 901 NLOSCXI*IN®(I1NIZT) 41
ERENIY I INYIn=1 901 NG
IINNNS 141lHIINZT % 66
354008 AMYHMRIT ¥04dvy 3800 OOVIWI NI JAITINN ONTS »8)
ERETHH (S (1?1 1ISTINv402(S* I V40
3IM008 (SOCTIIISENN46=(S A1) 140
EREIIY M=t2¢1)L811 86
EPEL 66 0119
3240018 (1e1)48I1=(2’1)1811
EB LTI INNTINDD L6
AJ4N06S 86 0419
ERETIE L6 NL09CLIN IN (NI VEAW) 4T
324108 Lo NIOI(SSYWIN(AITDISSVYIT) 41
394NNG 46 OLOOMHT* I (1N 21) 41
3I4NNS 1IN TI¥%=Y L6 1Q
Eb T T+VHTINSTY
33an08 ASYHALIY HIOYNIZL NI 3FALINN ONTS we)d
37HNOS M=(i‘T)1sSIT 98
3INN0OS SL 019
EREDRIT OOWI‘VI’ET IN[Nd
EBLIITIN j=l=2]
1I0008 IONTINDD S6
ERETAE 96 NiNY9
ERERGI G6 O0LOACLIW INC(TITIVIIW) 4T
434008 S6 DLO9(SSYW*IN®(TINISSYNT) 4T

G NLNG(MI* I (T12T) 41
wi/uisut ninew®h Nid Isidid  9L/9¢L JINNOE INTLNUNENS

ot

sol

00l

S6

06

S8

oe

Se

0L

99

09

D-10



9vd

ant
nnl
€nt
nt
int
ont
htl
CEN
Lgt
CIN¢
qtl
LIg!
fel
?¢1
et
LR
LY
ezt
Ll
921
qet
n2l
§e1
221
1214
nel
a1l
CA N

tp0tar*ql

23N08
3J4N0s
324008
ERETME
340N
ERETAIRLY
ERENINY
378N0S
ERETAREY
FREIITH
ERETIY
EREND]
3J3NUS
324108
3IM0ONS
324008
324008
IIHNS
3I29NVS
3300118
3IMNNS
334N08
3danis
431118
008
ERE AR
EREITEN
R ETETE

wi/vi/zol

aN3
NNNL3Y
LOYNOSN’E2 ININ4
RLHESGERY
INNIINND 012
INNTINDD 002
CLATRP (L YA CCIIBCINVLIN CTINISSYWT (NIINITIT/WT 422 ININd
002 04 09 (17°03°v )41
(LP?I)i81=3v
(NI 213%l
(141)1817=M
HyOeN Il 002 N0
0§ ININd
St ININd
i€ LNINd
29 INIWd (2°03°ir) 41
€€ LINIdd (£°03%1P) 41
ns ININd (0°B3°L0) 4T
pt2=if 012 00
(1INAU (29I L1 93+
Lt (LN IO (TN VLN CINSSYWT A (XTIWITITI !XT 422 ININd SOF
(TN 21=wl
(Lengsii=N
ynsnftisl Qqol Ny
D¢ ININd
Qf iININd
1€ IN[Hd
9% INiNd

ninesS*n Ni4 18id0d)  9L/9¢ 3INNNE INTLNOHANS

ont

sel

ogl

szl

02l

SIt

D-11



&n
nh
sn
2n
iy
nn
ht
Qg
(27
1Y
St
L2
1Y
¢
131
0g
LY
Qe
Le
92
q2
ne
§2
22
12
ne
hl
CL
L1
9
G
nl
<t
21
i
01

NAYITNO~DY

39vd LT T S Y

NOJ 3N ON3

NDIIN N3NLIN

NI ‘t=(r0234 0L

N 3M HOSN4IEZl 0L NQ 001

NOD AN Nang 3N on
NOJIN (CCNOYYe) XA dN)=*T1)/(MILE="1)2(L)NIIY 09

OMEL] S0=30°1=w3LS OMN

(REL] 09 0L 09

[ TYNEL] LTI TEFEE LT

NUDIN on 0L 09(1S°TTe*31°%1831) 41 st
NUDIA (MIL18)90TIvedialslsIL

NUD 3M (NIBV=)dX I 4H=miLls

HEEL *o0tmanNaAY( 00T L9 N3Y) 4]

NI I LIs (L) NYLEN9YY

NUD AN (1P 1S 20W 0¢
NUDIN HNSNYT3L 09 O

NND 4 (LU INT 42N

N3N 13/7°n2%62°59¢% 1d=311N1 0¢

NOD 3N NuN1 3

NI 4N (C 009€/uLaNA+ED) 7 ((NOHYS)4XIB(INVW=E4D))="1)/°12([)NDIIY 0S §2
N(D 3 *00T=NONY(°001°L9°%N9AV) 4T

NUD AN LIsCwdNVLENONY

NUD 34 (1/r)i81=0w

NOJ 4N SNgNdt=r 09 Oa 02

NUD 3N 0802402 (1=w) 41 02
NUD AN 00t 01 Ny(u®nI*W) 4l

NI YN JHLA0LT149)ILINY (203 W) 91

MOJIN S43:0LW0ALI Iy (9T 49) Um0 I° W) 4]

NUDYN (6199)3LIHM{0° 03 W) 41

NODJ 3 AUNLI0AY L AV n(0179)0V 34 st
NOID 4N (2°014¢,3NNTldvad 374

NODEN JADIN XS 8H 1 22°0T14%,83WTL 37040 eenNnlLvyINIINADIZY, ‘Onl)LvwaDg LT

NOD3H (1840 ¢*2°03¢(zM0N4 INVIINDVIXGY MK/ 1427934

NOJ3M #2331y HIAONENLIX02°/77 Sunid (%2°83¢i3aN0d 40 TOA*XS’ aH 1 42°8 3+

NI e awll FIIADIXS2°83dT ¢ sdNe VW =oNNT LY HINIINAIIN ‘OuTd LvHang 9 0t
N IM (o S30TINN 40 NOTLVAINIINGIIA AN *OHEY L uWatis ST

NDJIM (2°014S%011)1vwanidd O

NUDIN v v 3d

MOIIN THITINIRTINYLALINYVARIINY (00E) VLW (002ISESYNT(00E)ZI/AINIS/NIIWWO)

NUJ 3N (4008)443+ S
NOD3d 4€2700€)8X3C008INYLI4(T400E)9XI?(L200K)Iv4Q¢(L00F)V40/RT140/NiNWND

NUID 4 dlla? +

NUJIH LINONUDY 299427°(n002)18T 14 (002)0238 L1 aNENE 434 (0020 NOWWI)

NIEY IM NUJ 4N AnTinodung I

RL/7817018 ninesn Ni4 iaidl LTYET! NOIIAY ANTANONENS

D-12



s (21l

LS vavly
(13 vy
(14 YHY Y
ns vavIY
§S vHYY
2% vavly
13 vavyiy
ns vavy
AN vuvY
L v4viv
in vavv
9n vaviy
SN vNY VY
he vavv
£n vavIv
an vavily
14 Yy
nn vavly
(11 \ L At
we vHY Y
131 vAy Y
(11 vyvy )y
1Y vavIv
ng LAl
(11 vavly
41 vy v
ts VMY Y
ng vHvYY
42 yuyv
q2 yHY Y
(¥4 va7 Y
92 vHYIY
(Y- vavy
ne vaviy
€2 vaviv
22 vyvly
12 YHY Y
ag vav v
hi vivly
Qt vav 1y
Ll VAV IV
91 (L1 AL
ql vavly
nl vavv
€t VY)Y
21 vy v
1t vavy
0t vavly
[ vyvv
Q vHY Y
KA vaviy
9 vavy
S vaviv
" vavY
< v4v Y
2 vaviv

duSzaus

NVTOeaHE(T°19°uN) 41

01 LNTHA(0°D3I*xux) 41

0ST ANINd (0°L9°%w) 4l

002 0L 09(*0°03°N110) 41
INNTINND
80L‘N60LSOL'NAL YUL4I0L 4017011 vy
AHI‘MEHI‘SHIMNIY YHIIHI Y 42011 av Iy
AVL'MSYLISY LMy VL odvifdvL‘0dT Qv
3SNFNMENHE Y ISAMISNIVISNNI*ENT1 47011 uvia
021 N1 09(0°03*n) 4l
(EETSPI(PIVIONI M8 LNTITANYONT AV IE (0 L9 WM 4]
ALLLIAMAY AR ATTIATINEINDDT OVIN(O° DI NN) 3T
0°G28NA3(0*L9°*L7) 41

s00e

02T 0EL°0 N2 T12/738NBNME NS ISNMISATIVIENNIISNT Y VIVY
R°€=IvL (0°19° 1) 41
70°070°%0¢°L9°°01590°00°0 ¢ 91/AYVL/MEVL'SYLMYL*YVLaVLYdVL YLVO
L°1=0K) (019 141

70°040°07° 001G 0°0%0°0%6°9/0HI MENY!EHI MU YHIIND 44D VLVQ
70°0°0°040°0°01S90°0°0°00°0/HOL'MSAL’8QLMULYVUL’I0L4Ul YiIva
INNTINND

o=uN

0°isNOD

CRYE0°0T 401 T) Lywang

Coe . ¥ NOILYI0TY (31203138 & ¥ el ) LviAduy
(0°013L)iviHu 4
00132701 1)LvwAild

VIO, Y0HT) Lywaid
1 IX020MT) LYWty
1 IX0240RT) Lywa0d
1 ?X0240M1 ) Ly g
40200 1) Lywang
T MVIA 43d +3uW)™
38NQ VIXLV0RT ) Lvwan g
(«1M=19

9NN AINGTH QIUHANHL AQDW TV LOL 43A
I N0y NIN§ AVARLYG f0H) Lvwald
(THYLvWa04d
Co8Y3IA HId W3HWL XSS! RE)Lvwangd

(v¢ )
s 3HVAIIHIV ATAYNOSYIN SY MO Sv @ » BiXSE M) LywaDg

I NOTIL
1
i
)
\J

dnnNg 39y 4vINITLY¥vd

v 404 SHILIWvHVd IDVSN 1 IINA0D INL

HiIM NG INTLAONANE §7TVI 0STIv=8318V]

380104 NOTLVIOD Q3133738 IHL ONY £318YL 3S0NA
AVNATATIGNT T XIONJddY 3IHL 8N4 SINIAVIH SiNJHd

(£) vI01 NOIENIWIG
(00T)vIIVICO01)T3IvI(00L) 43y zaumzuzwo
dNd
LININOYY 294090 (n?002)481N1(002)00 LV ANEN?§3I4 V4 (002)0 NDWa1D
C(y22v’I90v*420y) vavly 3InIpndeng

! 9v4 LA AL S TV EVA ) NIneS®n Nid Tsiduy  9L/9¢

021

081

ont
ogl
ol
a0l

091
)
08
0L
09
+
08
2
i
on
s2
02
3
0t

+

vavIY ANTLNONENS

DLULLLOLLLY

SS

0s

St

on

111

0g

se

02

St

ot

D-13



Ve

$R0°91°61

yavy
vavy
vuyly
vavy
vavv
vavyY

vavly
vavY v
vav v
vNYIY
vayly
vuvv
vHy 1Y
veavly

vHvY Yy
vuyv
vy y
vaviy
vavv
vuv'ly
vy ly

vHY Y
vaviy
vy Iy
vyyY WY
vy Y
L 2-T Al
vavy

vavy
vayy
vayvy
vav v
vHyly
vavlv
vavy
YNV Y

fLzatzol

ninés®n Nig

ON3

NN L3N
3ONTAINDD
0S8t 14 09
2oUNBNHN

002
snt

CAL/N NN INS TR UNS ' UHS+
VEVIVY ‘UMOYNTI0‘AQL‘MESOLEaLMALYAL90L40L17Y33VTIIV42IV4m) LAD 1Y)

Oh INIHd
0S8 ININd
06 ININd

01 ININA(O®LO°LOTANY 0 3% %N) 41
YINI409T INIHd (1 1u®»¥) 4l

0FT AININA(O®L9°L27°aNV 019N} 4]
Sui 0L 09 (0°49°41°80°%0° 03 mal) 41
CAL!'N MR MBI AGUMS P OHS &

vaVIY YAMANYT0ARIMEMI BRI MHI‘YHIYIHI Y 4HI L9923V T DIV 420V €) Lo 1 v)

0 iINTdd
06 ININd
0L ININd

Ol ININd(0°19°137°ANY*0°03° N} 41
¥3I0T091 INI¥d (1°19°wn)4dl

0l ININGC(O®LO®LII°ONY 0 1 n¥) 4]
(AL'NIUH? 4MSTTUR UMS PS4

vavIY SOMQNIT0‘AYL/MNEYLIBYLIOMYLAVYLAOVLZdvLiL¢vaaveTdIV 4DV 2) L0 TTYD

On INJYd
05 ININd
68 INTYd

01 AINTNA(O0®19° L3N ANV 003 NN) 4T
vIN091 INT¥d (1°19°x%) 4l

0ET LNTHSCOCLO° LD ANV 049" nu) 4]
(LN RN IS4 0BYOMEUHS Y M Q%
vavIv ‘NI10438NaNMS I NKHS  ICAN’SNTIVSNAI‘ENT AL vIIV/TI2Iv 4Idv L ina 1Y)

On ININd
05 iNTdd
09 INIdd

1301 (1°19°w) 4l
YINT09T INTHG (1°19°uw) 4l
NI1amANa(T® 19 u%) 41

leojdy

nliasliay

LIYALS

vavIY INLIOONENE

So

06

Se

0g

Si

0L

9

09

D-14



s
LS
9
8%
ns
£s
?S
1S
ng

39vd $490°91°S!

100 LM NS ?870L ANTHE (0°0°19°NmE) 41
1no LIOHS'NHE V0L ININd (0°0°19°NHS) 41
1n0 SLIOMAYASNNYHYOL INTHE (0°O3° LT ANV °0°19°38nNM) 4T sS
inn 2Ln1a'SN ¥ 240, INTHd (*0°19°SNV) 4]
no 214n710'SN8Y X0 InIdd (*0°19°SNyd) 41
10 2140710 ‘SN14‘m’0L NTHd
1no 448409 INLINd
1nn (2°004'XE*1°013'X0T21°R4'XLnvE’ HIdLvwaDg OL 0s
tan (1°€3°,38N1074 HIQIMINNHS 1 X017, (+
Inn ¥H)INIL NOILNTTG (HAZHHYYAZ9%) 39V8N, ‘X2140uT)ivwa0d 09
o ISUGL #4202 INTaY
mn r
L0 8009+ CC)0AMS* (L) ASNOMS (L) IBOAE+{ ) ISOAY+ (L) ISDAI+ (M) ISNC4z( L) ISvAL 0P Sn
1nn wiisp on Ny
1no 380043402 INTHd (*0°19°3SuR) 4]
Lno (38NUR‘WOINISNB L TIAH I wIng TTVI
nn *2=nWli39
1nn NUMS*H402 InTad (0°0°19°NME) 4] on
1o (OHOME W0IINMS YL *GuE‘HIwIng VI
Lno *1=zwiido
mnn 008V N2 ININd
inn (ISN0S NN LIQHE M8 Y) J4DIHS VI
1o (R2804(L)ISHAM) ‘HI0T ANIMd (0°T3°LT) I £1%
thn (4 3SnuUm’3sNme L ana) uil40 11v)
lon (8220 (LIBSUAVI ‘20T ININd (0°0°L9°SnTv) 41
inn (Vv 440N’ A80AY 2L ¢8NIVINITQ I vNaY VD
1nn (8¢2= P (L) 38UAI) ‘x0T INIHd (0°0°(9°8Nad) 4
L (12vedi? 3500021 SNudNT eI vnoy Vv 0¢
1nn (82=Pr(L)3ISUAY)M*0T ININg
inn (422v 603800421 8NTI4N1TAm) VN0V VTvD
tno O%i[w
nn 0=21
1nn AR T s
inn ‘n2ei=2i
inn (2*°s13rdl’nye’ Hi)lvwangd 02
10N (2°5132dTxqt*nve? nidLlvwung OF
nn /. VOLONTW Y WINS /B VIVY
1o /s NI N0MS /Y ViV o2
o /. v AT EIVA I 78 X]
inn /4 s AONTY NTHU W /H ViV
mnn /y o ONTLOLIYDIHG/D Viva
o /\ 4 31990 /2 Viva
100 Za3Lvd,f HALYE G 3ANT/X ViV st
Lnn /. v N ViDL /A ViVA
ina J
o b}
100 dNOES 39V HYINITLIMYE AWML ¥Dd4 SHIALIWvEVd 3FOVSN LvIddOdddy 3.
no 3IHL WiIm SINILNONANS TIYNOILVINITIYI 3ui 40 ONITIVI 3H1 SIDHINGD 3 0t
imnn 3
nh ]
1nn (8°002)3800°C¢008)VYIIv/(001)IIIV(00T) 4DV NULBHINWID
inn (§) 36008 (€)Y ()N (LIVv*(¥)ISONL Y (R)IISOAA(RINANE Y (8) 3T
100 0084(9)38NAY (8 3811027(9)ABNAA(EIHY(EIZ(FIA(EIX (8 NUISNIWIG s
tnn d0d? +
100 LININOYY 2112 (R002) 48T C002I0ATNYLIIANEN?S 4019 (002) 0 NOWKO)D
tnn COLINONNY MG PITARYOMS TUHS CUMUINTLO IS
1IN0 NEAMS NHS P 3SHMSAIV SNED SNT 4L vV 1DV 4IDV ) 1NN ANTLNGEHNE i
wL7wizol nines®n Nid fmidl) 9L/9¢L 100 INTLNGNENS

D-15



J4vd

"9
9
29
19
ng
A

sRO‘or°Gt

inn
1nn
inn
1nn
inn
L

gL/ulzol

nineS®n N1y

an3
LEDFRE]

(3800738004 ‘M) §0QN3d 1I¥I(0°£9°10) 41

n

NIINDD
0fI=iIx

1710648084970, LNINd (0°0°195°38n4) 41

Inld0

9L/9¢

09

1IN0 INTINGHENS

09

D-16



L1 OHM
(S k™
Qs OHM
SS OHM
ng (k™
€S OHM
4 OHM
1 Ne
ng NHY
hn (1HM
3] NHw
' (A28
an QMM
an OHM
LAY Omm
n Ors
n L
in FIHA
on NH4
he Nk
11 [oiZE}
LS [A3L]
9¢ OHM
L} fIHM
ng NHm
(27 OH™
4% (R M
143 OH™
ng Npw
LY OHA
92 MM
Le OKM
Q2 OH"
Y4 (AL
n2 M
se OHM.
22 NHM
12 MM
ne OHM
41 MM
al N
A L]
91 OHM
41 OHm
ni OHM
<1 aLLd
21 OHm
1t (UHMW
nt OHM
b OHM
Q OH™
A OH™
(] Onm
S OHM
n (IHm
¢ fIH™
? 1M

(YIIv/3S0GL L NIIQ'ISNLIVYSYNLYNLYNCYILYI VD
1049¢2)IX3°(1)3ISNAL*2°02 ININd
(1)380a4+(2)Ix3=Lnd
(IX34°0°09401MT13%3dALININE VD
(vI2¥*380aL4NITA*‘2IuLtlad YViv)
L0L191X3L(T1)ISNAL X202 INTNd

(1)3sNal+ix3i=2L0)

(2)1Ix3¢4(2)ixA=4x3¢

CIX3°1%002@4101T023dal) wing VD
CLAX34°09L8%1°N11GY 44SD¢ 3dAL) I4IMS Tiv)
(1329v438na1*4nNII0 x)atLldd I1VI
LOLEXILOCEIICAUL* W02 [IN]Hd

(1)3sNnul+ix3i=ing

(2)V1%x34(2)1x3=ix3}

CIX3I 1400900111030 L) nIns 1V
(AX3°08EN’LNITAY 4873441 ) IxtIHE VI
(423ve3snal’L nta’/m)alilead 11V

0n INidd

1'n310409 [NINg

0L (NIMd

0221

o=LTH

003 OL N09C*0°A3°NI10) 31

L0008 aviy

0f LNIXNd

01 ININMd

*{=21N)

(0°013d) fywaltd

C(Iviod TyN¥3IX3 AUNNILIND X6 1 /0HE) Lywany
CoMVIA U334 SOVHN‘X020HL)IvHA0S

(4% . s winig 0L 3809 = » ' thD) LvwaNg
CrdH +72°013¢,33wla LJISNYHL'X012%013dt ¢ eNOTLINTT0) LYWaDd

(P*S13gdl Ve’ HEDivWHO

G JPOHT) Lvwa0d
/4 v A4 ¥9V /2 VIVQ

A IS TR EI - TREE LD U YA S P8 I\

/4 ) AR TYAIR 28 14

- /. 4 ¢ 403200070 vivO

/. v N O8I/ YIVY

/, v 90 NOOG 4 DIVe/Z8 ViU

/4 RIS ALTYA R 2R 1t

S3dAl vIOIN
7°001¢°0094%002¢°001/738N2NA*38ANINYISNIVAISNLvY ViV
/7°00037°009n7°000217°0008/8VNINA'SYWNIAH/SYWIVHSYRIVY VIV
7S 1L R 9/ NANAINOYIN JvE Ly VIVA

70°2/74»S3 viva

$3604 viINIA AMVANDIIS ANV AgVwIhd
3HL H04 SIANILAUNANES TYNOILYINIIVD 3HL 40 ONITIVI 3HL STUHINGD

€00T)IVYIIVIC00T)ITIIVI(00T)IAIIVLEIZ/(L)XD
SCEIM(E)A’ () (IR (LIVI(F) ALY ()I3B00L/(9)IXA(w)LIx3 NOLENINIC
dOd? ¢
LININOYY Z9L027°(1*002)1811°(002)U3NL1UNSN’S 42419 (002)0 NUWnil)
(vI2v 1233V 43av)0HM AT LNUNENS

9vd swotattqr  wiswizol nineS*y nly 1= }dt W9

o8

08

0¢
ot
09
02
0L

ONM INTLNOYENS

VOLOLOLL

11

0s

St

on

111

o€

s2

0e

st

o1

D-17



9vd

sRO*91%G1

OMmM
Oum
NHM
Orm
OHm
(AL
NHm
M~
NHM
O™
OHM
OHM
OHM™M
OHM™
New
K
OHw
gL
[BIXLJ
(S 14
(SIS
AL
(4171 ]
Okm
K]
(RZL

al/Rizul

aON3

NENL Y

INNTINODD

08 0L 09

(3800438001 ¢v)SN0u3d 1Iv¥I (0°19°401) 41

0L=LTH

40171x347(¢T1)3ASNALY0*02 LININd

(1)3I8NAL+ixIL=404

*2/7°€%(2)Ix34(2)ix3921x31
(IX3°EaENLNTTAY 4EI23dA 1) JHUKHS 1TV)D
(vIIY3800L° L NT0Y3BNINAYEYRINANINAYAILYI TIVD
LOL?IXFL4C1IASO0L2D402 IN[NG

(1)3ISNGL+1XIL=L0L

(2)Ix3+(2)Lix324ix3L
(IX34°2°0262°1L0NTAYIdALININSG VYD
(1X39°226274 171044837 3dA 1) F4UnE VI
(433v380014'NVT0ISNNIHISYWHIHNUNEHIILYI Tv)
LOL(2)EX34(1)3A80GL 4402 INTAd
(1)AsuoL+(2Iixdsing
(AX31°16127LN1Q*4#8344dA1) IxINS Tiv)
(123v3800441°001A°38NIva/SywIVAIVA/H) LYY V)
0L Ex3L4(123800L4v*02 INldd

(D)3ISNai+4xLzL0}

(eYIx3e(2)in3=ix3y
(IX39°1°2262°4'N10AdAIWINS V11VD)
(IX39°2262L°N11Q° 448D ¢ ddAL ) daiivS T IVD

nin+s®n N4 laldl 9L79L

aot

OHM INTLNONGNS

09

S¢

0L

S9

09

D-18



ag’
LS’
L1
1
ng
(£

15
ns
(Y]
an
in
an

J9vd sHu*at*yt

AHM tep

AHK (vpp2eiby (2°0D3°N) 41

AHM *Q9teldd (1°03°N) 4L SS

AHM 20+30T°nRANYH (0°19°L1°AUNV*2%03°T) 41

AHM B0+38S°9BANYH (0°L9°11°ANYV 103 1) 4]

AHM 90+30C°28ANYN (0B LIUNY®2°03°]) 4]

AHM 90+30°hhEAGVH CO°DILI%aNY It 03 ) 4]

AHM 2=NN (2°03°N) 41 0s

AHM 13NN (Ftu3*N) 41

AHM™ i} TN

AbM *0u0isn)

ARM NJ#J383de03dz (1D 1134)35ND

AHM Nisla3de0dds(ni’u3dg)Isnt 114

AHM nysyxIdeNIdx iy Uad) I8Ny

AHM (IN48NI+ 1 HISHNLEVYIANNY) ZLWYB(NI4NL NV fWe)d

AHM (293¢ (301 IHI ' XG2°R37 2331, 'x58’2 wad 1+

AHM 4,m1nqY (HAZO%) NOILAWNSNDI IWAGTATANT IAVARIAY, 0HY) LVRAOS SL

AHM (2°0138d1* wldiviangd 14 on

AHM (2°0138)lvWa0s Of

AHM CoATIND HILYD VIDHIWWND HO4 8V MDTVIne

AHM  §3800 *HIOLVYI LUOGEE 3GNIINT 18NW ISUQ V3N WLVOlemdiiin, ‘OHI) S TWHNS 69

AHM (W TTTTEITTEAS00 g INTTEEESSTTT 0n ) Lvwaid 99

AHN (T IANYH IV I INAND™ ===y tond ) Lywand L9 113

AHM (T S IANYH HS L dANUgE ™R 0 Ly waid 99

AHM (15¢

AHM ¥ % §£3S00 NUILVYINAOd NOTIDWNENND HSTI4 » ¥ &, ¢Xqe’lHi)lvwatild 49

AHM (4 & & *

AHM $3800 NDILVINGDd NNILGWNENDD ALVHHILHIANT & &  'XGE/IHI)LVWHOS n9 0g

AHM ConIANY W, ' XESY WD Lvwand 19

AHM (2°83°,eN0TLY INdDds * XS Y 8K (*2°03a1 Yy 40 WL ¢

AWM INISS3I0Me GDO4 £3ANTINLI=(NH)}IWTL HIlvyd NNIINTI0 L ONE) LVanN4 09

AMHM n.lllll.llll!lllllllll#

AHM coccveams (W IN*NYK) NMDQI!'III.!'.IIIIIOIlllllll'lll.-KQM;CI—ubdti:L 0¢ (¥4

AMHM GiIMe=19 annA AINOT Y AIOHAHL  AGOR Tviil +

AHM HIAL INOY Isven dNo¥9 39v AVMHLIVA 0HE)Lywniid 02

AHM (2°0136dl‘nve’ Wi)lvWa0g SY

AHM / ) T4 vi0L 70 YLV

AM /y o Qi 1IHI/D ViV 02

AHM /a4 N9V N30 /8 YiVa

AH™ /.y 1 4 Lty ave/Zy viva

AHM / ) AL VAR 28 1¢]

AHM /., v My Py 3ANT /X ¥iv¥Q

AHM J S

AHM J

AHM IN3) ONY Gdvd SINILNUVAANS Ad 3INDO 3

AHM SNOTLVYINITVIY vNiIves3sSNg wliviIndnd J

AH ALvaRAILHIANT ONY HST 3 IVIONINMUD ONY o]

AHM 140dS IML A0 NOTIVINIIVI 3L STuaiNUD b (1}

AHM J

AHM 2

AHM (LYad?(€)y NUISNIWIQ

AHM €002)INUIY(E) AL (EID(EIH(EIVI(B1002)+4

AHM 380Q7(R)YISNALC02)L7(02INT0Y(02IMIVI‘(SIMA(EIXNY(001)DDv KNIVISNIWIQ S

ArM diid? +

AHM LININGTY Z270L300(07002)L8120002)0234104N8NS 424147 (0020 NUWWD)D

AHM SN'I43d47143d/VH3d/ MNaUd/NUWKLD

AHM (NTT4I0V)AHM ANTLNNUNS 1
wesuwiral ninea®n Nisd { g0 CTYAN) AWM INTLAONRNG

D-19



39vd

Sttt
ntit
LR &
211
11
ntt
A01
[0l
Lol
9nt
Soul

fH0°91°G1

AW
AWM
AHm
AHM
AHM
AHM
AHM
AHNM
AWM
AHM
AWM
AH™
AMMm
AHM
AWM
AHM
AHM
AHM
AMM
AHM
AMN
AHm
AWM
AHM
AHM
AWM
AHM
AHM
AHM
AWM
A4
A
AHM
AHM
AHM
AWM
AHM
AHM
AmHM
AHM
AHM
AH™m
AHM
AHM
AHM
AWM
AHM
L
AHM
AHM
AHm
AbM
AHM
AHM
AWM
AMMm
AMM

WL/M1/01

nines®n Nid

ISn+nNSaNNS

(£)3800L¢(L)Ud2(F)0g

Lé13ar 26 0Q

(L1l (nf)IBNALIY38N*D 4 3dAL*ST INT N
(WT/NN*3IS00L 738N INDIIIV4IdALICdvd VIVD
(N34034)35N2=238N

ISN+nNE=2nnS

(£)ISQAL+ (M) UdE(L) 0

LYi3r e NU

(LeVanP? (n0)3I8008) 38N’ 3dAL ‘ST INING
(W NN2ISOOLIBNY24INDIYIIVIIdALIUEvd D IVD
(NL1?03d138N1=38N

EELETIAE

(r)asodgis(riadg

L'13) R DO

(Lot () 380aL1) 138NV 3dAl’Sl ININd
(WINNYISOALY3SNYEYINOAYIIVIdit)udvd 1TV
CINCANVRA LWV INOD W ATINIHEYIL)INGD TV
(NvY*0(34)3ISNV=48N

0sLIx

0221

dNdsNId(2°tiI*N) 4]
(0INLINY I LNYI 2040 6I°N) 4L
(NT)HLYD+iWYRLIWY

WilaN[ fa W

22N (2°03°N) 41

a7 (F°03°N) 41

‘omipy

9y 11 09

(FIXB(r)IdAL

€li=0 91 M

cg*0=zn)

CYREIE T

*lsnv

9 1l 09

2°%2=zn)

(CIMR([)3dAL

g1 LT 0q

2°s=nL

6°9z=Ny

001 0L 09

14¢22412) 0L 09

02 ININd

0% INIdd

L9 AINIMd(2°03°N) 41

99UININA(T 03 N) S

19 {NINd

n9 ININd(2°03°1) 4]

§9 ANIN4(I°D3*]1) 41

00T 0L N9 (0°0H3°W) 4l

{onesn

0g ul N9

§8 04 09 (*0°BI*(wWINT{A)SI

lef8uw

ler=p

1d4+(L)ls(r)L

(CYLCPINITQ (P IHLYI‘OL OviIN

isLdf) 94179

26

16

()]

L1

L9

99

9t

44

L

12

1

09

AHM INLLINONHANS

sol

00l

Sé6

06

S8

S¢

0y

s9

09

D-20



£

19ve

*INIW3LYLE SIHL 0L Hivd ON S1 3¥3IHL

*INIWILYLS OL 09 G3UINdWUD MINYHE § ¥O 2 v NVHL INITITS43 3HOW 38 AvW LNIw3LlvLS 41 NV

et
net
fel
2¢y
1€
ngy
LY
LT
12
921
(T2
nel
€21
221
et
nei
atl
Qi
Ll
@r

$40°91°G1

AHM
AWM
AHM
Alm
AWM
AHM
AKM
AHM
AWm
ArM
AHwm
AHM
AN
Ans
A
AHM
AWM
AHM
AHw
Aum

LIYALYAD

1
1

#37808d 40 SISONSYIC SIIVI3Q ALI¥IAIS

gn3

NaNni3y

3ONTINGD

88 04 N9

(N3N ‘nvinv)de03d

02 LNINd

0§ INIMd

69 ININd

49 (NI¥Nd

12N

0T2w

001 01 09(¢T1°V3°N) 4]
(3800°368004“M)S00Q¥3d 1IVI(0°L9° 12N 4]
0s=4IN

NIINLNVESL INTAG
(PYLACOIHLIYIC(INTIAYTL ININHG
w'IB{ ub g

D3d*1d4°09 INLHdG

001 0L ua(o*Lla®w) 4T

(LUISP/(L)ad) ‘wNS 20 3dAL S INLHd

PilueS*n Nig4 laldl)  9p/9¢L

(T2

06

AHM INILNONHNS

LY 3
1 ¥

*uN gyv)d

og’

T4

021!

stl

D-21



i

)vd

L1 LTS L
A1 LEIR L)
Qs LERS L)
L1 EETR A
L1 LEYR L
£S LETR L]
s TR L]
153 LEYR L
0 LEFR L]
AN LEIR L
an Hilwym
n H3jum
n H3lvm
Sn HILYM
nn LEYR L
en HItym
20 Hilym
ih HILym
3] Hylgm
(314 LTS A
11 LETR L]
Lg d3lym
L1 HNilvm
(11 LETR A
ng LETR A
(% Hilvwm
2% Hipum
141 LEIS L]
ng Hilvm
[ Y4 Hilum
Qe LEFS L]
12 LEFRAY
2 H3Lym
LY HIlvym
n2 LEFY L]
(¥4 HILym
22 LEVS L]
12 LEIR L
ne H3Lve
&1 d3lvm
Qi EEYR L]
L N3Lym
9f HILYM
1 H3lym
LA EETRA
&t 3w
21 LRI A
11 LETR L
0l d3Lvm
h N3jwm
Q LIS A
L HILym
9 M3lvm
S LEIR L
n H3ILum
(3 LETR L]
? LERR L

sW0°Q1°SY  Wi/snizol

f/2znl 20 0Q

(82auL  (NF)ISNAL) *3BN'Y*3dAL 40T INIUd
(14380a1438n41°A710)wN1d0 1Iv)

0s27

0=41%

(Nv‘d)3ISNYa3ISN

*neelzy
a*os(Al)ad I

|28 1h 0O

02 INlNd

SE€ IMIdd

001 0L 09(0°H3°NITM) 41
§N9/voRd (*0°L19°6N9°ONV° 0 T d) 4]

08 INIYd

SNYIVIYLNITA*d’09 Oviy O

08 INIdg
o°ou=sngy

0°0B(WP)InND 9§
@ledf 9§ 0@
*0n0t2n0)
NIwINAdede(NI*4)ISND
Nislddded=(ni‘d)Isni
AysvdIdeda(nviy)Isny
/7%092/N) vivl
s%092/n1 vivQ
/00LS/0Y VLYY

(2°83¢,800TH), *XC2°Q3 ¢, &NTII , XS42°RId1+
¢, =4N0Y (HAZ) NOTLAWOSNOD AIVNAIATONT 39vNIAY, ‘0ni)LviHOY 08
(sommacyil IATLIVINWNI=mene, P0Hl) Ivkalld 99
( m===r=3800 WNTLINL FNIHASONQAR™"""""""=,0H1) LvWHld S9

(0°0139)Lywand 09

CoCALINIOV S AN34LVINL 404 8H N2 INTIGNTIIND) MH ,42°93¢,=3né
T4 LISNVHL,*XS%2°837,aN0TAN1T0,“X6%2°%03d1¢,enNOITIVINGNG, ‘OHT)LVHEDY S§

¥

+

¢

sYOHE) LyWaGd 08

' sSesemssscevetnecnssed

enavevan( yIN*NYK) G| esmasnscscnnnconsasanensnsan ‘XpT0nTl)LvNalld SE

s ¥ £3500 wOILdWSNOD ¥3LvM NOTLVINGUd

(1177-19 aNn’ A3NQIY

43A1T INGY 39ven dNO¥9 39v

/)
/y
/y
/
7y
/y
/.

¥

Co¥ ¢
¥ ¥ XSS/ THE) Lywang 0€
OI08AHL  AGLY WVL0L +
AVMHLYa ‘0HT)IVWNOS 02

(2°013841¢hve? HIdLywungd OV
POLONTIN, P NTHO,/3dAY ViVO

4
‘
)

‘Y Oy ?31IHI /D YiYQ
P UV AL /0 VLY
‘“ La® s 0ve/y VIVQ

L1010 1 2nwndaz3 vivo

)

‘y

‘9 N evl01 /70 Viva

¥eleAlvm /1ML ViVQ

(€£)3(8IWNI(RIAd WAISNIWIA

(£)3dAL NIISNINIQ

(ENIML2CE)Q (R (SN () ve(RIEASOaL NOISNIWTU
IGIINYOOIINYLBIIN/ VAT INYC(O0S)YLIW (00E)QSYRT (0O0E)ZT/IIAUS/NOWWAD
SN*INId 18Id ! ¥H3d/ MNdiId/NOWKDD

did? ¢

LIMINUDY 2L (n¢002)1STA (0020334 LTHNRNYE4D Y4/ (002)D NOIHAIID

nines’tn Nig

¥3ivm AnTinudung

faidg) LTYAT

H3LvM ANTINONUNS

SS

0s

sn

on

£ 17

Qs

&2

02

S!

o1

D-22



Jyv4

as
LS
9s
L1+
L
S
?4
ts
ng
(%
wn
in
an
on
nn
£
n
in
on
(1]
L1
(21
[TY
St
ng
(31
2%
1¢
ng
(Y4
Qe
L2
CT4
Qe
ne
§2
22
te
0e
Y
Q1
21
91
S
01
st
21
11
0t

NANNITNO~K

g30°91°61

3ALLDY 01% 04 09(0°L9°T) 4,
aAlLdy onmf{IN
AALLDY L'N110709 iNIdd 111
3AT4DY y30108 iININd
antiov (E21mP/(r)380QL)NMS PV MB201 INTNd
ELY S]] {38N0LWDIADINNELNTITO NS nINE TTVD
INILIY *1=Wti39
3AlLDY 0e inlad 0s
AATLDY On LNINd
IN[LIY “03LIw
ATV 0=71
ISR 1) 021 0L 09¢*0°Nn3°HT0) 41
3ALLIVY 08§ INfN4 (1]
AAILDY (S0P (MHVINN LATTANANSSL dvid 0TV
3ALLDY 00% 0L Ny
AATLIY T O0le=p
311Dy (38NA23S004 M) S0QUT4 1TIVI(0*19° LIV 4T
A1V 001 0L D9CO°L1°0) 41 on
3ALLDY onsLly
IATLDY 44821071 a’S1 iNlad
N1y vIN10nw ININMd
4ALLIY (CISLLLYIISUAL) NHS Y801 1M]Nd
IATLDY (ISUALNHE L NI 4ME8) T450nE T11vD) S¢
3A140v 02 INIMd
JALLIV MEIR S
INILIY On INTdd
ELY ER1] 0=71
IATLIV 01t 04 09(*0°03°A1T10) 41 of
ANTLOY 06 iMINd
3ALLOY S/ (rIVINN “InSLnTa’NHE ‘0L vy 00T
3IATLIV o123
INfLIV *0001RNND
LNl Y1 ININ¥d T4
3AL4DY (nvgE/0°0138) Lvaud S¢
3ATLIV (nvE0°0T3n)iviwang 04
AA1L0v CodM 2 *2°Q3¢ maNTL LISNUNL  “X0T42°83¢ ,aN0TLNATA, *0MI)Lywand 09
IAT4Iv +
AAT1Jv oMLY Lvwand 08 o2
IA1LDv [ (WIHaNYW) IENY sfxan? ul)lywdnd On
IA[LDY (R » ¥ 838N0 NOIEVINdDd » ¥, Tl ) ivda0d 0%
3IATLDV CoUTONAHL AQ0H violL +
3AIL1I0v  NINS 39ven dnPnydy 39v AYMHLIYd ?0onT ) Lvwa0d 02
aalidw Cone st
IAIL DV » . $380U NOTLVINGONd NOTLIVINIIN . » XSS THT) LvywaDd 91
10 ING (2°ST3Ldi’‘nya’ HEXLwvwang 0F
3A110Y (1°S4 =44
JATLOV RS IXUTY 8N 172°437,83Wld LISNVHL (/X0142%°03¢ (2NOTLINITO ‘ORI IVKANG ST
4A1LDV Chy€ey =NOTLVINT, ‘0Hi)ivWaL4 08 0t
dA112v /3 MNdytyld N aviO0L/Y VLIV
Ao /s vO ONT Rt lvHL /O viva
FIY PRI / P VONTH Y aWImS /K8 viVU
AT LY /y 30 NI HUHS /8 YiVa
IALLIY ($)v3r NOISN3INTY S
INLDY (R)3SNAL(EII(EIF(EIV/(EIA(SIMS (LIS NUISNIRTY
ELY %] dln! ¢
GALLDY LINONUDY Z4LJ79(n2u0e3l811 (0020330 L 1a08NS4240d (002)D Nukwi)
311V FATLIY FulLnoduns t
wi/ni/zut PIneS'n Nid Taidy) LIYALS JATL3Y INLINONHNE

D-23



4

39vd

s40°9i°st

HIlym
LEIR L
LETR L
LEIR £
LEIS L
H4lyw
¥3Lyw
L ERY L
LIS L
Nilym
LEPS L]
N3tym
LIS L
LEYR L]
LEIR A
Hilym
LEIS L]
Hilvms
Hilvm
LENS L)
H3luym
Hilym
LEIS AL
Hdlvm
Hilvm
LETS L]
LEFS A
LEV L
Nilvm
LER L]
H3Lem
EEYS L
H3lvm
LERR A
EENR L]
LETR L]
LEPS L]
LERS 4]
Hilvm
Milym
LETR A

glsai/01

anN3

NdNL 3

. ANNILNND

GEH GEH/GEH'BEH P AEH LEHAEHISN’ATHL0T INTHI(T1 03 W) 4]
CISH'AEHd0d (WINIWNTLNL v (1°63°W) 4T

(141X 181 1=n

HOSNYI®] 0 L

2°2%38n

02 iMIMNd

S9 {NIHd

(G/2anP?IHMrIWNDI‘SNIYI73dAL40T INTHd (0°0°19°(2)0d) 41
02 ININd (0°n°(9°(¢)ud) 41

99 ININd (0°0°19°(2)0d) 41

ANNT § 0D
or ol NY

(380038004 %3dAL1)ISNARAd Vv (0°19° 12N 4L
nN3‘NL‘nveOr INIad

14011024985 LN]Iud

02siln

(B2%UL (WM UA) *SNLY0%3dAL0T ININd
SNi+*EN4=8SN3

IsNesni=sny

(WP)3SOAL+ (WMIwNIB (W) KNI

Qe2anl 65 (1]

(Wf)3AsSnaL+luwrdludzs(nr)ad

gi2z2ul o (¢
(B423%0(NCYASOALIYABNYI*IdAL DT INTHd
(£43800L°38NL'nV1aINId0 1IVD
(nN3*d)3sn)I=3AEN

asn+sniesni

CWr)3SCAL+CWPINNIS (WL ) wND

Q42zWl 85 04

(W) 3SVAL+ (W) Ud3(Wr) Od

RI2=WL €0 NQ

(8/2=NP/(NF)IASNAL) *3C8N'HYIAdAL 01 ININJ
(2938005 38N L NI ¥ Taa VIv)
(ni‘d)3sni=38n

3snesny

(W) IS0AL+ (W IWNIZ(WP I WD

R2ENl LG Dy

(W) IASNGL4 (WI)ad=(Wl) Od

ninNeS®n Nisd laldt a1/9L

oL

00t

(31

LA

8S
g0

3
en

M3lvm INTLAONGBNS

So

06

se

08

St

0l

59

09

D-24



2

9vd

L1

ICUMCARE Y

3AILIY
IALLIV
3AILIV
JATLDV
JATLOV
4A 11DV
ALV
3AL LIV
IALLYY
JALLDY
ANV
IATLIV
ELY S
3ATLIV
AATLDY
ALV
ELR Sl
IALLIY
IAfLIY
AT LDV
AT LY

wi/uizal

an3
NaNL3Y
3NNIANOD
021 04 09

14071009 IN1Add

- vI0108 AININd
(S1=L2(r)3600L)438NAY4Q‘01 ININd
(3SNAL'W033ISNAYLINTITIQ0)WINE VTV
02 INI¥d

on ANldd

0°2aW1139

*o=LIn

0=21

01 01 09(*0°03°nI1a) 41

05 ININd
(E°T8P?(PIVINNYL2ATT0°38NHSL OVIN
0Tt ul 0y

[(RERIN

(3800438001 M)SNA¥Id NIV 19°1I N 4]

wineS°n Nig is)dl) 9L/9L

ogt

(T4}

4A110v¥ ANTLALNENS

sL

0L

S9

09

D-25



LY4 vnoy
Q2 yNnby
L2 ynoy
92 yNov
Y4 vnevy
né vnov
(%4 vnavy
22 Vo
12 vAoY
ne vnov
hl vnov
Qf vhov
L1 vhay
G vhov
St ynov
LA yhov
€1 vnoy
1 TIONVYHI
21 vNoy
1t voov
ni vNoy
h vnov
Q vNoy
[} vnoy
< VoY
S yauv
n ynuv
< yauv
2 vy

I9vd gunt91°et wisui/sol nines®h Nid ieldu L7989t YOy INILNONENS

ON3
NHNLIY
INNIINDD 0§
(3600/36004*41189)80043d 1TV (0°19°137) 41
INNTINGD 01
(rf1)3800+(L)380aLs (I 38001 On
1ovde (1T N403( LT ) IS0
(=21
8’23l On ©a 0f
0%0312v4 02
. 0¢ 01 09
NOJ/COR) DIV ABNS (NONY=)dXI¥NTIIA/843/(1)N234%(1)0% 61124V
02 Ni 09(*02°19°n9uv) 41
s (W)NVvizn9dv
(WD ZTeNw
(1131817207
(ere1)4811=M
Co={11)3S04
HOSNYI=1 01 0Q
08 N4 09(*0°n3®Isn) 4t
oco=(p)3isnay ¢
gfi=p 8 Ny
(€IMLINIY(R?002)380G(A)ISOAL4(00T)IIIY NULSENIw]Q
IAIINYIRTINYLBIINYYRIINY (00D VLINY(00E)SSYWI*(00E)21/3D80I8/NIWUND
dlld’ +
LINONODD?Y Z1437°(n2002)18174(002)0330%L1808N?834D4d4 (00210 NOWRDD
(#/008) 4423+
$(2400€)6x37C00EINVL(24008)9XT(L00E) YA (LI00E)TAO/ATTI0/NGHNGD
(VP 380AL L 3SNNITAHLTNIY VoY INTLNUNENS

s2

02

St

01

D-26



{9va

N
»m

WNI¥Q
WNING
NI
ANTHO
WNI¥G
WNT A
WNTHQ
WNTHG
wNING
»nINa
N1y
wh1d9
L& 1d
LB & T4
NN I
WNT40
NI a0
LY §:14]
T39NVYHI
WNTHQ
Wiyl dfl
WNIuna
WNTHA
wN1Hqg
139N H)
WNT&O
WNT MO
1498NVNHD
whIH0
wn Iy
witf ¥
whNTa0
wnTaf
LI ET(

NN TINOC~DIDSANAITNO~NDF D
et e - e e A, NNV NN NN A

NDITANO~NDIPND
-

GN3
NANL 3
INNTINGD 08
(L3800)407d 1IVIC*0T1°L9°NII) 4]
(3800736001 °3dAL)IS00¥3d IV (0°19°1D07) 41 (14
INNTLNOD 0)
(P41)YISOA4CLYISNALE(r)ISNHNOL ON
1AV (VI 1408 (£ T I8N0
jersl
@i23r on 00 0% se
0°0=4Jvy 02
0g 0l 09
NOJ/738N8 (NOUY=)dXI*AMNA/83I/7(1I0I s (TINx 6l T1I=1dvd
62 04 09 (*02°19°194v) 4l
Le(wN)Nvienoyy 02
(W) Z21=20H
(1°1)is1zW
(PPYEXLISTIET
*toz(14133804
BOSNYI3] 01 (10 st
08 U1 09 (0*19°1 )41
08 01 09(*0°n3d*38Nn) 41
o*oel(ri)asnal ¢
Qflzr 8 Ou
amG = milqg 01
/. s CLANTH CaNTHO /7 3dAL VIVG
(€£)3dAL° (8002138004 (I IBNGL RISHINT]
MILO/SvEL/NUWKOD
(8400§)443¢
(2008)8XI(00SEINVLI(2700E)9XI*(LP00EIVIA(L?008)T40/91 T4/ NUWKHNGD S
HmHJZ.umaqz.»mMJZ.<shaz.aoonu<hmz.aoonumw<z~.Acamu-\wux:w\zazzQu
d0d? ¢
LININODY 20004 (0 002)1811€002) 0N LTIPANENIS 4D N4 (00210 NOWuND
(LO23sngL/ISneL ana)iNTaG INTENNHING 1

sw0tol*el  yi/wlzol hinestn NI 4 1udi) CTYAY) MNTHO INTLINONANS

D-27



!

39vd

~N

LA AX 3

ELLT
IBNHE
ANNHE
FUNHS
JYOHS
Ju(HS
EEDLT
EETICTS
JH{IHS
139nYHD
139NVHD
1398YMD
139ivvHI
IHNHS
139neHD
139NVHD
J40HS

EEBI
JIHE
340008
UMHE
JuNKE
JU(OHS
INNHS
<« JNOHS
INNHE
JuOHE
Ja0HS
J40KHS
50HS

GN3
N3N 3N

(S?3800)1d0d 1¥I(40°19°IBN ANY 01 °19°NDD) 41
(2)3sogi=(r)3s0aL o

1lglgup
n

on Na
NILiOD 0§

(3500438001 *3dA4)S0ANId 1IvI(0°L19° 1IN 4]
08 0L 09 (*0T°LI°NDI%ONY**000T*10°38N) 4]

3n
n

NIL11d 01
NTENDD 02

(21)3Isnu=(r*1)3snu St

]

e Nning

(rf1)3snae(rIIsneis(r) 3sual
Cr*W9X3e]Ivae(l*1)3800
§1 ninac2*19°ry 4t

glisp

ne 0a

NGIZABNE((NYHVe )dXI="[)w]
3ANHS JMS¥ (dl=)dX3¥N110/6843/7(T)NIANSCIION(* N2/ (HIINVLI/E69%)#°0000(T1=1TVd
001RdL(NOI°L9%°4L) 41

le(n1)

nvizdl

00TENOXY (00T 19" N9aV) 41
*09Le¥ Ids (wNNIVLE=NGYY

(W1
Ci*ndl
SN 2]

Y21=0n
Si=wl
vl 0Q

08 11 LBt u3*asn) 41

n*os(r
PREE

Y3sual 8
r s nNa

(8002)3800¢(§)38NALY(E)IdAL NUISNIWIQ
TATINYIATINYLBIN VAT AN (00E) VLI (BOEISSYNT / (00E) 2T/ ADNUIS/NOINWND

(440

0g) 443+

I5NHS 2€2°00€)8Xx34(00E)NVLC27008)9XI7(L00SIVAQYCL400E) 140791140/ NIKADD

EECTRY

d0id? ¢

FH0HS LININGIY 2LV (52002)LSTX(002)0240LT1/HNENE 42N (002)D NuWKk ()
ASNOLYISNLNITA A8 3441 FANHE INLLNOIXUNS

eI

wis/e1zot

niuesty Nig

ieidl

LIYANS

JUNHE INTLNGHENS

113

0§

s

02

St

ot

D-28



111
2¢
s
ng
Y4
T4
12
Q2
Y4
ne
e
21
1
22
te
he
LY
Q1
L
9t
Sl
nl

21
T
ni

NAIFTNHS~O>

Juvd swoQi*st

Wing ON3
WInE Nafnidd
WIMS (2)3s0ais{r)3saal on
wing Viglser on 0Q
Wing ANNTLNND 0§ [ 19
rIMS (S438Nn0Yd0d VIVI( 0T LU°NOD) 4T
Wimg (3800 3IRVAL3dAL)ISONNIG IVD (G L19° LD 4]
wlwg 0§ 01 09 (*o0l° LI °NODtaNY 000 1N 38 4]
wWixg 0§ 04 09 (2°03°(w1139)INY) 4]
wivg (2¢1)38004(2)38n01=(2) 380101 01 se
wing (141)3sna+{1rasnals1) 4Su0l
139VHI (2'1)3snasLr*1yY3Isng st
T139NVHD HeE=r ST 00
Wirs 1Ivds (2w 18XA=(241)3S0Na
wWivs 19vas (14w 8xd=(141)3500 0¢F 0e
wing 0°0slivy 02
Wing 0g 0l 09
WIing NOJZ3ISN¥WD39/(NONY=)dXI¥NT1T0/84/7(1IOD s (T )M+ 61121 DV
wins 02 0L 09¢°02° 19 n9yv) 41
wins Ly (W NNV LENINY St
wims (W) 2120w
wirg C1e1)i81%9=2u
wing SN 0L NQ
wing 05 0L 09(*0°H3°N110) 3]
wing 06 04 (M(°0°n3°38n) 41 ot
WIMS 0*o=(rY3s0il 9
Wing wiizp 8 00
wimg (8002)3600°(R)I8UAL NOISHIWIG
wIvS  TAIINYIRIINLGIINYYAIINY(O00E)VLIAWCO0E)BSYRI*(00E)ZT/ 3IHUS/ MuIWWND
wlng (R100€) 4434 S
wIng 4(2°00€)SX3°(00EINYL*(e008)9X3*(L400E)V40’(L200€)140/R1T40/N0OKNND
HIMS d0d4d’ ¢
RIMS LINONOYY 2140300 2002)1STT(002)UDAALTANEN!R I V14 (N2 ) D NOKWNND
ML (3ISNOLWN3938N*L4NT10°IdALIWINE InTLBuNHNS 1
wi/snizot nineS®n Nid Isldu CTYAT: WIME INJLNUARNS

D-29



1

v

sHo*al st

414180
4111483
¥i118D
Hiilud
dlilad
Hi1142
¥iilud
HiLTad
qILIND
Hlilnd
dilildd
¥111IMD
411140
#illad
LERR ;]
yi1lad
¥l1183

aN3
NaNl3y

(3800°36001'8L182)80083d 1V (0°49°L0) 41
(141)38004CT1)3IsN0L=(1)38n0L 01
(OW)IIY*idvax(141)38N0 1Y

0°
[N

n=1Jvd &
ug 0%

(2W1) 2435 (NANY=) dXI*¥NTTA/S 42/ (1ININIX (1IN [23L0V
6 N1 Qa9 on*L9°n94v) 4l

le(nii)fty
[CA
(141)4
MOSNT=]
otos(¢
wliz

Lanyyy
Y2120
S17ak1
01 Ny
)AL #
rf R

(8002)A800°C¢SIULINI (001)IIV/(B)I80AL WIISHInTIU

(vto

0g) 444+

1189 *(2400€)8X3*(00EINVL4(2400€)9X34(L 008V 40/ (L°00E)T130/8TV4U/ NN
IHIINFIHEINC LRI INY VAT IMY(00E) VLW (00T SESYWT / (00S) 2T/ AINNS/NOWADND

4141148D
¥ii142

dNd? +

HELTND LINYNGYY 2794074(n 002 1RT 1/ (002)0D TN LIHNEN /843444 (00210 NiWw)
{33v 38004 L0TUHLTND HLETHD INELNOAINS

#111MH2

CIEARYAN

vinven*n Ni1d

Taidl)

9L

a1 THY ANTLANONRW..

02

sf

ot

D-30



Jyvd

3% ly3 UN3

L 1lv3 N¥NL3Y

9¢ lv3 INNLINDD 003

(11 lv3d (3800°3800¢141016)800H83d VIVI(0°19°1D7) 41

L1} iv3 (1°1)3s80a+(1)3AsNaL=(1)380u0aL 02

L2 iv3 (4W)IDY¥LIVIR{1°1)380d

3y iv3a INTENND §

15 1v3 0°0=1J)v4 6

ng ivi 4ol 09

we 1v3 CHOW) 443% (5 0W) T40% ¢

we 1vd (Q°0W) 443/78SYN/ENOIN (NONYR ) dX3¥NTTA/843/ (IO Tue (IR LN+ VR 22L OV 4

/e 1v3 5 0L 09 (*0°03° (B un) 443) 41

“g lv3a & 04 DAC*0N*L9°N9aV) 41

Y4 iv3 Le (ORINYL=N9NY

ne iv3 (OWYZ1=iw

L ¥4 iv3 11181 T=00W

22 iva MUsN?IBL 02 00

1 1v3 == 0§

ne iv3 JNTLIROD 01

Al i1v3 0S8 04 09(di®LT°Qva*ANY* La* 39 Qvd) 41

9l iv3 *2/7((RILINVLIEH(PINVISIBAL

I, tv3 IS LT

9l iv3 *2/70CLINVLS+(LIUMINVLS)I LG

Sl 1v3 fef=qi0

"l iv3 08 04 N9(n*1*37°ava) 4]

€1 1v3 glesr ol 00

21 iv3 * 0°02(2)35004

18] lv3 0*osC1Y38Nn04

0l 1v3 7°0€7°024°010°L¢°ge%g 20 10 u/NY IS VIVD

h iv3i (84002)380G*(8)3800L*(001)2IV2(6INVLIS(P)INTH NOISNINTO

9 1v3 $SvW vy

A Iva IATINYDATIINAOLINCVAIINYC(O0EI VLN (0UEISSYWT Y (00E) ZT/FDHUS/NUWKA)D

Q {vd (y'005) 443+

< 1v3 $(2°005)8X3C00EXINVL*(2¢00EI9XT(L400EIVIA(L!00EIVAN/RITJU/NNNWOY

n 1v3 dnd* +

¢ 1w LININGTYY 2700009 n002) 8T (002)UFNLI4ANSNYS 4D 14 (002) 0 Muwli)

? iv3 (AIvPASHUL L NTITOPSNODSEYW AV ANTIAYILYT ANTLINLINUNS
LUTRC RS BTN WA IR pines®n Nj4 Isldl CYFL T

(v3 INTLNGHUNE

111

0f

s2

ne

st

o1

D-31



ne Odvd
€2 Q4vd
22 Jddvd
12 U4dvd
ne advd
sl Udvd
q1 (dvd
(A advd
ql Uudvd
S Udvd
nt udvd
L3} Ud4vd
21 (dvd
1 OUdvd
at Udvd
h Udvd
Q (4ve
A a4vd
9 (4vd
S (4vd
[ Udvd
< 4vd
? dvd

ON3

N3N 34

(38003S0CLY34ALISNGHTd V1IVI(0° 4913V 41
€943800)dUd YIVI(2°H3*NNONV°0°DI° KT 41 02

(943800)duNd TIVICTI RIANNS ANV 0°03° W) 4L

INNTINGD 08
(eepwyIsna+ (/) asnals(ryasnal 09

ASNN (L2 140% LAV 4L PR ISN0
*o=(PYASNGLCT NI®rw) I] St

LYISD 09 DY

*00TT¥NNI/Z(NW)IIVH(CH)INGITLIVS

(TI2T=20K

(reers)isIiznn
(1201812 01

HOSHT=0% 08 (d

(4)3S00L2C(R00&)3ISNU nUTSHIwWIU

(002)INODYCONTIIIVA(EIAdAL nNULISHIWIM

(B008) 443+
.n~.oomumxm.ncon,:<p.nw.oonuuxw.ﬂn.conu.$a.ap.ocmv4u:\xﬂJu:\z;zzcu S

dlild +

LINYNOAY 29029 (n4002)LST174€002)0238LT1780SN*S434Td’ (102) 0 NOWWID

_=~Jz.ut~42.hz_qz.<n_qz.a==nv<puz.nocn.am<z~.ﬁcom,-\uux:a\z:r;:u

(WIINNAIROAL Y IBH LR 4INGT IV AdAL)udvd Il Innduns 1

ANV sghtol®st  wi/szuizol rin+eh®n NI 4 I=idi) wp/9L 04vd INTINOHENG

D-32



IYvd

sun*al°qy

iN3D
iN3D
IN3D
iN3JD
INAD

ON3
LLUP¥]]

ANNTINGD 02
INNTANND ON

inv/(

Nove) +

INFD dXIXONITG/E4I7 OND0ITUN (¥NIOE (NI HLYI+ O INGIIHNIINOICT *u3*N) 41

iIN3D
iNYD
N3]
INJD
INZFD
IN4D
IN3D
LR )
iN3)
ILED!
IN4D

AHYHZ (NDHV=)dX 34

R (NINNTG/S3IZ7OMOIINBCUNINFCNIMLYI+CNNIINOIRCHNIINGD (2°03°N) 41
ob 0L 09(°02°£9°n9av) 41
(¥)Lls(w)NvizNuay

(W1

Y21=0W

(V1 %%)LS]I3u
0'0s(¥W)INNI(I UI*N) 4!
HOBN/ TN on L0

(Co2)INDIC02)IL4C02)NTTU*(02)IHLVD

ctizw
wuUl

(wfa

ue fiq
EREER Y
0§) 143+

1842 1(2¢00€)SXTCO0EINVL?(27008)9XT4(L%008)Vv3Q* (L 00E)140/01V30/RaND
IHTINCIBIINCAAIINYYVATINY (00D VLW (O0E)SSYWI “(00E)ZT/ 30U/ NUWNID

in3)
inN3]

alid? ¢

INGY LEIMONGDY 74430000020 I8TTC002I0ANLIPANSNIS 4D Nd4 (02t NI
(NAMYHY LY YINDILNITAYHAYI L) LNTD INDLMIINNS

KR

wi/wi/nl

nineS*h Nig4

ig)du

9l/9L

INIT INTLINONMNS

02

St

01

D-33



Juvd

NI NDO
DR I )

NAITITNOSNDI> O
-

eH0°91°61

WNlixnl
WNlidd
WNTial
Whilai
WNILAL
Whityl
wniinl
WNIjal
WNTiNL
WNlini
WNT1dl
Whlisl
whliyl
Wil idl
wiliNL

wL/al/ol mines®y Nid 1e)d0 LTYATS WNTINE INTLNONANS

ON3

NENL 3N

SNENOI/{H 1) V40 RNSNOISNOIEHRLEN

SNBNDD/ (1) V30%NNENNIFNDIEHBHTH
(QUOAHX*09La8(TINVL)/ZC(NOUV=)dXIFu*1)%2T¢30° TaNAIIENNIEH
conan9av(ton®io®nanv) 41

*09LRaNde (1) NIVEBNGNY

7°008/wNENDI ViVQ

76143L°2/N80AR YiVQ
(w'008) 443+
$(2¢00€)8XIC00E)INVLY(27008)I9XT‘(L00EIVAQY(L00E)140/ATV4A/NIWINOD
SNINId? 1 H3a? v I4/ MNdOd/NORKEND
dlid? +

LININQYY 2941914(n2002)L8T4(002)0I38L144NEN*S 424 1a(N02) 8 NOUWKND
(LERIUER G HAT D INNT L L AT LONENNE

1 1]

ot

D-34



ag! aohi4
18! audd
9’ oubi4
oS ann4
ns ann4
€S annng
29 annn4
€9 auf 4
nsg aon14
LY aGn e
an ann 4
Ly arn4
n auiing
1] Qa4
(1] Gun 1y
n ane4
2n annT4
in {SIRE]
on a4
(3% Quni4
Q¢ aun 4
1€ ann 4
1% QN4
QY 04
ng aun4
e Q4
1Y [(BNE]
1¢ annd
0g aun4
LY4 au4
Qe Aund
12 aun 4
9¢ [{IFNE]
G2 apn4
ne a1
L4 aont4
22 anni4
12 [(TARE]
ne Qun 4
Al aQuoi4
i Q4
Ly QU4
9i [J3ANE]
L aond
nt QUi d
1 aun 4
71 auni4
Vi Qunte
0l aQuni4
LY quni4
Q W4
A aun4
Q [ RE]
S AIRE]
[ arni4
s QU4
? aun 14

At
AN

yimug
11802

n0t 01 09

01 0L G9 (*0°n3°(rINI
: (Mrid(rynond’(rynito‘oe
TATHIQI0HYID72LIVINOIIINOIL!NOIVI0R GYIN(O°LY*®

002 04 09 (0°03
0*0

tep=p
10) 31
1L 1}
av3y

i=r
%) 31
°N) 4l
3914

WAL MOHD’AIRTAOINAT 7% N0S (vIa 00T

(s

S0l

-1
nol

0s
+ St

AH 1 2°@37,33WIL £63204d 0004 *XS42°93% ,£0VTHD, *XS*2° w3 ¢ @IS, 1 X6+
9% 1429341 i3inay S3LVH NUTLAWNSNUD NOTLVINGOd: ? HI)AvHADd H6

[

*.

BH 4 92°43%,83nIL SSI0UNd ONN4, *XS42°R37201THD, 'XG2°03¢  aNTTL, 'XG+
S,9% f2%uadi Yy =LnaY S3LIVM NUTLAWNENUY IVNUTATIONT  ?O0HE) LYWHOY L6 on

Co3WTL LTSNVHL  LSHANYH  NOTINTTIQ  *x289/7°%742°+

W3 (=NNTLVOIHAT dUHD IVA0L /XS NAZYN 122°R37 i =md9 31w 08 TviiL 4+

EXLL/7sSAVA 2%83Y ,200THTd ONIMUEY, 'XGY  2%su/9%  42°83d1 7, R0+

VTITA XS INUN/E¥ ¥/ 1 12°Q3dY iz 3Lvd NDTLVAINNT, XSnys0nl L
Civ % % 63600 vdIN & &  ¥,0HI)L

(b § S S3SUU vavIv & € §,¢0ul)L

(L1SIX3 1ON $3UQ AVMHIVE QUOY 3Nd X3IONT40HT) )
(2°013S41°%xL18)1L

(2*013d) |

(P°Q13Ldl?uvs? nl)i

(n*o0t3eut1d)i

VAl 4
vhally
VRN
LCEUF
YWHI
v g
vHHl 4
vWynd

11 111

[ 0t

(L°S8H *2°03° ;m3WIl LIGNVAL Ny o ’2°R3d14
£ oanNILINITG HLIM A31YINITYD €3S00 AYNGIAIANT =3i0n *XGT0HL) Avivaud §W

Uym—=s

—————= (W AeNYW)ISISOA NOT LY INdUd VX910 0nT) Lvndng 20 s2
(O CINVINT HYIA d3d4 wWIHW)ISISTO +
TYNATATON] s iX0120M ) AvHANS I

(yIMN=19 anNn AINOIH

)

UI0¥AHL AUOH TVL0L 43A1T AINOY, X220HT ) Lvwda0d OF
(¥ » ¥ AVMHIVYE d0ud QILvoldal ¥ ¥ ¥, 'XSE Tl ) Lywa0g 01 02

/ 4 Gy 1IHD /D

/. 1 44839V, ¢ NTTL /8

/y v Lefnavarzy

/. ) e lvAw /iAW
/4 v KR RICIYART
Zo 39,0030 Ay i4vdh /AN
Zv NOGOSTLvE 4 0393A/794A
/ 04003 o4 [88T/73dR1
/y e hvingasza
cLyaval (2)yanng noOLs
(002)IN0Y* (02)G0N44(02)L4(02)NTT0 NDTS

Yiva
viva
viva
viva
vivd
vivQ
viva
viva
vivy
N3 TU
NIATU

s1

ot

(LIONYII(L)ATvI (L)anY L+

CCLIGIVLICLIGNYVY (LI0TMY (S 1AM (EI R TIN (EIAT(EIDFA (810 NS
(R13SNAL(EII‘(EINL(TIVI(E)TdAs NS

aluml

SN4INIAd? LHId v 34/ Widiid/N

FINOHUDY Z210L24(n0002) LST 1 (002)UDF0 L1 UNEN847 4 Ad (nn2) D N
annt4 Jalin

I9vd suntal®qt  wi/wl/zol mivea®n Nid 12idD) 90 /9

N3NTA
NInTQ
V34
k)
dNd*
(RN ]
uadng

+

annd N1iInONuNg

D-35



39vd

St

sWhtul*sl

o004
QN4
annd
Qo014
Qi 4
aun4
Q4
[(JY4RE]
Quo4
au4
[lNF]
N4
QU4
00014
a4
[{[s [N F]
GO 4
[JRIINE]
(IR ]
ang 4
a4
Gan4
atn4
av04
ann4
anund
a4
[(SEm P
a4
aunn g
anntd
g
aond
RIIARE]
annd
aut1 4
aun4
a0 4
aen 4
au 14
oo 4
annt4
asi4
ann4
aud4
annid
apn4
aun4
ana4
ann A
au
aun4
IR E]
[(YERE]
ann4
[SIERE]
N4

wizu1zs0l

nivestn Ni4

0=27

02LIx

dOided (dNd°*19°d) 41
(J83d¥ I+ 43deIL+VuIdNIY) /11 18dY
(HIAde ¢ 1¥Ad*IL+VHIA¥IV)/9ndliEd
SA LINTdd (0°19°N) 4T
13w’09 INTad (v°03°n) 41
WINY09 [NTdd (£°03°NY4I
AT409 Inldd (2°03*MN)4]
93A¢09 INTad C(E°03°N) 3]
ANNLANOD

*onn=TUTIN

CO0uwn=( NN

*IheNd)

*99=Mnd)

‘0t IaNIaY

*L§€23)

‘6821

*g6=0v

091 1 09

MCLEATTRTY]

*96200H

*0ET=ND)

*00n=2NIDL

*0ig=NudY

‘oLizd)

*002adlL

‘0ft=)y

091 i 19

*we=tumH

*0Sa(I0MH

*q2aN112)

*2n=NUdL

*nosNUdY

*01=2)

*uéali

*Ggav

09§ ul 09

*OrE=Q M

‘onutaldin

*029=NUIDD

*0gasENOIL

*0252NIIDY

002332

*one=xdl)

06120y

NN

S8 INTHd
N4COQT?0nT?0€T702() 0L Y
091 N4 N0 19°72%) 41
(PIAUNG+STLL=911L

Wwiisl 901 My

O} INIHd

(PYiswd (WL (PINTE0) 41
(LINT1asG (LA (rINITa) 41
Wwii=p Lol g

[GRITRITG Rl

imidu LIYA LY

091

(1]

ont

ogl

021

901

Lol

ott

sot

ool

Sé

06

S8

08

S¢

0L

59

09

auny4 INTLNONENS

D-36



I9vd

9st1
sS4
nst
€St
2491
191
nGgt
anl
]Iy
nt
an i
qnl
hnl
srl
2nl
int
onl
hel
Q¢!
L51
vy
qet
nel
€5l
2¢1
151
as1
hel
Q1
121
921
YA
hél
€21
221
et
aet
ait
CAR
LT
9fi

Ewotol*st

annd
6O0d
onnN4
annNt4
[ uP]
a4
atn 4
minlJ
QUi g
aunNI4
0ann4
QN4
aun 4
auniy
[JYANF]
aund
aquu4
[(SIa ¥
aunid
aun s
aQun4
v 4
0N 4
aunN4
(IR
aunI4
anni4
o064
anii 4
ago 4
0un4
ann4
QL0 14
annid
auin4
annt4
aun 4
oun14
NN
a4
aunig

Wi/ul/ol

*IN3W3LViS SINL 0L Hivd ON S 3J83HL

W31808d 40 SIBONSVIQ 871viiag

GN3

NENL3Y

ANNLLINDD

801 0L 09

(3ISNA13S00L43dAL)ISO083d VI (0°19°137) 41
LAE IR S

00H*2242L407*86 ININdG
TAAHINDIVIINOILINGIV Lo INT N
(F)L(Mannd?(rINTIa’ng LNlNg

wilsl 0L1 0Q

ATLL*ONSL MOAGAIITAYOTINN] P TaAL 90 [N]Nd
(LT2Ul (WM AVHI ‘009 [hiYy
CHPIATIYI+(WPIQTIVLH(RLI G IVVELWRI UV
L4izul 991 NG

CL/T2WlP (W0)ATVDI D904 INT NG
(L/12ul’(w3aIVL) Y8409 INING

(L 1=l (Wl)ATVYY VY09 (NTHd

On INIdd

06 LNIdd

(LIl (WH)ADNDY 0409 INTNHd
CHEIANYI+(WPIANY L (WI) ANV Y2 (RD) QuNY
L=l Q91 NQ

(L4Teul ' (WrIANYINI Y909 (N1dd

CLO T2l (WDPIGNVLY “H409 INING

(LAT2alf? (WPIANYY )YV I09 INTHG

Op INjud

Te ININd

én LN[dd

WLOH0'En INTMa

(L't=P(r)38001)%3°09 INIdg
(VO'WLIdE!N‘ONYI‘ ATV 3380 4DD %+
d1?9TL149WdL'MNA9AIITAYOTIMNTIINDIIY TAHYANNHYINGI 344 L)Y VD
CL12r (P ABOUL) 'Ho09 INTNd
(A0HLGP2NONYLSQIVL23S00190L %+
di?9TLL/ 9Nl MONDOTITAHTHET I NOIL LA ON0H INOI“ TdAL TGS T1TIVD
(L'13r*(L)ISN0L)*V0Y INfdd

OmIN|Nd

in IN[NHd
(A WL a2 LINCONYY I 0IYY I3SNL YDV 4
d1fOT1L9nAL M9 GITAIDTINYTINOIVA IO TH OTOH INGD Y TdA L) Uit VYD)
(29M4L LAY INOI W ITAYQ0AG 1IN D V1Y)

pines®n NI d i®lau UIVAL] afin4 INTLOONANS

002

oLl

991

591

L9

YN adY)

&St

ost

snl

ont

sgi

0gt

s2t

o2t

Sid

D-37



as! ana 4
[y a4
9q ann4
Ss 0o d
nS aNG 4
(X3 anp 4
2¢ LGE]
14 At 4
09 [VIRISR ]
An agun 4
qn [IVF]
Lo anon4
an ani4
Sn [ANIVE]
np AODE!
on amy 4
2n anu4
1y [{RIVE]
L3 ann 4
L3 (I E]
13 ant 4
A1 G004
¢ M4
9% [4OF)
n§ anod
(11 UrH) 4
2¢ an) 4
¢ uno4
ng apn 4
LY4 GO 4
Q2 ann4d
e [{HTeE]
92 0o 4
Y4 U4
n¢ anp 4
s [LIsK]
22 a4
12 unp g
e uno 4
LY N4
LA oM 4
L unn g
Qi [CIEIVE]
St ani 4
LA [(LHEE]
L Uiin 4
21 any 4
11 uou 4
0l uno4
[ no 4
Q )4
A [{3IFE]
9 and
Q Jiw 4
1] ant 4
s i d
L4 [{OIVE]

! 39vd $80°91°4T  wi/ui/zo0n

vy3daWdAL (1°03°pe) 40

/90=39P5190430%§790=309590=30°4+
190=30°5790=30°G/60=230%2%90=30°5n0~30°5790=307G700=30°G“90=30°G+
1€0=230°g*20=30°520230°2420=30°S00=30°E/n0=30°G’'NN=32°9°20~32°2¢
Y20=3R E'E0"30°SS0=30G*C0=30°G 1030520 =352 nN=30*G 20352+
190e30°6?90230°G¢00230°6G90230°5/90=30°5700=30°6*90a30°5*40=30°G+
190=30°G90=30°5490=30°6°90°30°5¢90~30°5700=30°G'n0=F0*990=30"G+
‘pn=30'ni2u=32°1720=0%250=30°910=30°T14¢0=38° (*L0=3Q ' N0=30"(+
thGeg2t 12N =30°C 2030 142030 190301 ¢2y=35°2'¢0=3G5° L E0=35"2+
190=30°¢ 60230 V1 p0=3C 20230 2N=30"2720=30°G*20=35"n*§0=30°3¢+
p0=30°6 S0~ UG 2036 G 203N 1502396 0=30%1En=32°]'n0~35"2+
0= 2 U0 1604069030 G 8030820302030 2 20305+
12036 {220~ 39°2'n0=3N"[/n0=~30°G*2N=30°1720=30°n*20=30"°220=3P° 1+
120m 3N 22 N= 42 ¢ 2032 15 0=3L2'N0=30"1420=30°6%20=30"220=3E" (4

/AT viv)

/80=36°%24¢0=9G°2¢0=36%280~35%21
1602362 ni=39° 2 nU=35"2'6u=36°2'80=35%2/¢0=35°2'¢n=42 1’ En=368"2)
ThO=31°C2U=30° [100=35°€710=34°271023G° 11036 ['20=3n 9 10-34°27
C10mIRtEE0e3G 210N G T0+3E 1203051052200 1 ¢0=3% "9y
0= 0 1980=39%29¢0=9G2/¢0=39°2780=3G%2*¢N=39°2/80=34*2'¢0=39"26

Ss

(1

114

on

IENe a2 rg0m3C 200G 250352 0= 2N 35 P ENe 3G 2 8 N=38" 2w

E0=30%G 20" 30" LT 0+30°1720%30%°200=3¢°T420=31°1C0=35%2*10-35°2,
0= 3D T IOt 1 00= N G INEIE 14202308 10=34°2 0= 1E0=Tn" 569
0= Lt fr50=39%¢20=aL 11 0~3F  1/00~30°¢/10~39°2700=3E°1420=30"1(8
10e300 1 n0=35%210=30%n 1032 1/20=36%1§0«3n"6'n0=33"9/20=36"2n
fnhe35 205 0e3E% 10G0= TG 031 142039 E/1u=3L°¢10=30°900+3D°GSE
P03 G004 1 p0=IC [ nn=TY [ 10T T 20=12°G [0=In" 1 ‘n0=3G5° 92
‘ UA s’ 66 10=32°11n0=32 n D=3 W en=30°5"* ool
77108 vivy

/10302 pn=30%2'N0=30°2'n0=-30°%2+
tp0e30t2inum30°2'40An° T n0=30%2/n0=3n°5 /20 T0°H'n0=30°¢20=30°9¢+
2n=IntE20=30%¢20=30%2/00 30°9¢20=32°1/20=3E*|'N0ep*2¢0=30° N+
T 10=39°2 036 W s0=0° N E0=38" 1/ T0=30°n!'s0~30°Q*S0=3F% {00 39" 1+
Y100 RS0 N E0eTu  pE0mIn N !E0e30 N G0 IN N E03E S/ 0=3n" ne
E0=9 LR L EU =306 60T NS0T EEN=3L n¢T0=32 1 ‘nD=F0° 2+
160m3e S s0=30°%ne20=3G"27€0=36"220=3L°L'E0=30°n20=30°R*T0=30 3¢
Cp0=35°G 0= 1 E0=30 S 0=AS 12100 1’1030 N ?E0=30° ! U= 2+
120Nt E E0=39°n*n0=30°%9420=31°€/20=30°2¢20=39°2420=35"1/0=30°2¢
10 JNC200 LT E120=30°%6 €0 =30 RYE0=3§°G420= 312040 ‘nD=30° 4+
e IR rIE0=38%220=41°¢220=39" 1/E0=30°n’20~32"1/20=30"227=30" 1+
C10e3Nt [ 120=39°NG0e30%n*S0=36° 1?2 0=30%5¢20230°¢ 20302 10=36" [+
120m39° | 220=3L°L%20=31°€ 0030 80~30°1720=30°120=30°220=31"2¢
/13In? vivy

/782%0/23Va4 ViVU

7°081%0g0905/nhdsa2u’ih vivO

(00T IWZ2 (00T LINZICO0TINNY NULISNIRTU

(002) N7 NOLENINTA
(8°002)70044(8¢002)3S0A* (R ISNULY(EIAJAL/(LIONY(L)A Iy NOISNIWTQ
aLd41 vy
IAIINCIQLINYLALINYYRIINY(00CIVAINY (00R)SSYWT Y (00E) 21/ IINOS/NUWWD
(n0ngE) 343+

£(200€)Sx3°(008)NVLI(24008)9X37(L/008)V304(L°008)T40/7RTT40/NNWHAD

814IN3d LHId vaId/ INdNId/NIRWITD
dfid? ¢

LINONGAY 2390070902002 1ST1€002)0248L72808N’8437 147 C002)1 NUIWAND

UL e N Auy aTv 38NuL 13041 9T 1L D die
M0H9°UT31ATEHT A WNSNAD TR OTDR 2 INOD JdAL) U 3L LNOABNS

Pin+eS®n N4 I8jdi 9L/t

11

0§

se

0

st

ot

antd INLINUNHNS

D-38



2

39vd

q11
nii
St
211
(1t
(1393
At
Q91
101
9vl
Sul
wol
sol

hs

sR0tel*gt

an04
[Us[oF]
ane 4
ann 4
gond
anp4
(AR F ]
[HReE]
ann 4
anfid
w4
[(QIAF]
unng
RISIAE)
hin 4
[ ITF]
ani 4
uny 4
DR
anu 4
ey 4
oo d
[LRIRE]
[{IS[VF]
[VyIeF
04
unn4
aaod
ang 4
anu 4
Wi d
qoo 4
GNE]
ano 4
ana 4
Ot d
[(UNE]
and 4
amn 4
[{ILF]
anu4
a4
ulif) 4
ana4
Qe 4
Wui4
(R
(il 4
ann4
N4
Uiy 4
0004
unn 4
an 4
G004
N d
Jili 4

wi/nlizot

ANNTANDD

ot

(P’1)3800+ () ASNcLa(r) 38001 09

1704

(cf1)300d
‘0001T/9TLL/9W41%T1D4¥N0D4s
©0003/71dvasnadde(r 1)

WNENOI®INDJIde (/T
‘oe(r)
‘o=(r)

+{PIANVS(IUNY
+(L)oveE(rIgw
(r1M1i0=2110d
Y140=(L*1)00d
Ivdis*nd3disiiig
Ivdendilzl)vs

114G (F1)3SNQ
UNY (1°03°T1)4I
aly (1°03°1) 41
L1 09 Na

oe 01 09

(°084°82)%(2E°0/TINI¥IN00°0)BINDIY (T BI°OM ANV P DI°N) 4]
C(*0S+°H2)%(25°0/(1IINNIXTINO0°0)IZNOI4 (1°0I°OW ANY P B3 N) 4]
(°094°8E)8(W2°0/TINI¥R200°0)IND4 (1 03U ANV E "HA°N) 4]
(°09+°BE)¥(R2°0/(IIINNIXRZ00°0)BNNIS ([°HI° AN ANV S GI°N) 4T
198V =) dXAv (LWI LIWZHCTINIH DA INDILSEN)RIND Y (n°0I°N) 4]
(NUHVe)dXIs (LW L ANZ¥CCIIINOIR b eNOIAREL I SNUNAL P UAON) 4
CI198vm ) dX s (LWINTWZ (TIND*2H4INIG¥ EO)SIND 4 (E°DI°N) 4]
(NUBVE) X34 CLWINTNZ e ( (DI INUINUINDILHIIENDD4(E 0T N) 4]

(NYuve

(touy=

08 0O

‘a9miNY (
*09an9NY (
107

an

TINI=

(T INCY=HI)
(1008+4v37) %9
CLOUN®4vI NI w0 LNy

gh )l N9
Ydx d#1dd3Nudd
JdX I¥INId=IND 4
1 09(2°19°N) 41
*09°19°1949) 41
*09*19°NINY) 41
He ()N sTaNyY
He ()Y LBOIYNY
d (1*0%00) 41
Jd (T*t4%0w) 31
TaM1#1INI=INDd
1+ C1)INOI2NYIG

(*0ELv*On23(0OWINYL)Z((T98YaIdXTe* ) (L) TINSLO0Y

*pextaMNy (
*9974+7

02 19% iauv) 41
A% {1y L=T19NY

(*0E»AVIAQYI/7((NOUY=)dX 3= 1) 50 TITA/SNYN IV ST 4V

nineS®n NL4

*02=n9uv (

"

(OW)nvis‘negs?

00T ¥ (T)INDI=(T)ON

o0V #(N9NUVe)dXI*0/840/(1)
g2 Ul 09
W

0% 0

L43den
Indew

I=l4n

02 tu"N9yv) 41
AU AYIIAINGAY
rl/s69°u=ivI3d
na (1*94°0r) 41
FNNTINOD

0334 ([)B2131)
*u2°19%N94v) 41
L (OW)Nvi3N9NY
0°nz1IND
(re’1disIi=1
(Bw)?2T=24w
(TY1)LSII=0n
dUSN4LST 01 4
I TN

1 Na(o*nI®N) 41
0co=(rLy3snal
g4izp /R NG
MiL(2cu4°0rrydil
HALLE*0I°ery 41

wi/s9L

[+] ]

(111

se

0Nnd INTINONENS

o1t

sot

(11

S6

06

11

(14

SL

0L

s9

09

D-39



£

Jyvd

net
htl
CAR
(A9}
oIt

(LA TREY|

ano 4
[V }F )
ung 4
U 4
U IF]

HL/8t/01

nineS*h Nid

ON3
NuNni 3y
INNIINDD 0S8
(3800438001 *3dALISNANIA YIVI(0*L9° 1IN 4T
(9490Nd)dl1d 1IV) sit

isidy  94/9¢ a4 INLLNOARNS

D-40



39vd

ni
st
21
|9

NNIFOITDO
-

LIS AT AR R}

T3IONYH) glendlle0nisntifa(nISuvet =)innl

139NYHD QI/(NOFeNNNHT= ()8 Y.Ilde N4
FIONVHI aLZCUWISSYNT = Mom] (949
SN0y 3d (HH)Zlstw
sSNAaM3d (10 IST =
S8 4 HOSNYIRL 02 1)
SNG4 (§)3123482(8 2 1IKLvd
$NQ¥3d (2)317348=2(22)Hivd 0%
8N0Hd (E)A1D4as= (1 2)HLIVA
$nayd 3d [+77=221
N EL] 002 0L 09 (uL*n3°1In) 41
SR 008 1) N9 (02*63°1iN) 4l
Snau3d ous L 0908 HI LML 14
§1083d 002 1L 09(nE*03°1Iv) 41
SNUM 3d 00§ U1 N9(0F*H3TLIN) 4T
$0QN3d 00t L NG (0p°HITLINY ST 08
SO0 3d JunTLINDD 0L
(AR ] FINLLNGODY OR on
Su0H3d FINTEINND 08
ENAX3d AYIRSCT /N’ 1) 13wl
$N0K3d TATTYS G KX w11
800U 3d MY (L% M)2PH
sNax3d WY IRR (L) Lv 31
500n3d AYVIHSCT O PIANSE
§N0¥3d LIALTISSS LA A%}
S0H3d wytw2(lnirrev
S0gY 3d MY IS (Ia'r) 1Y
8004 3d ne’in]l 0s HQ 113
S0u 3d RIS 0 O
$N0H 34 ttise oL 00
s0QY3d INUTLINGD 69
SOUN3d I=(%f)SAYN 99
8004 3d 1%y 99 {ia (¥4
£0043d LP1%L S9 NQ
Si30M 3d 0§ (1 N9 (0°19°27) 41
s$0a83d (+171=19 INNY AFNGTN A10MAHL A1+
s0a¥ 34 WVLOL d3A171 AINNH dNOA9 39V, ‘O0HE) Luwaid 081
SNOH 34 (% * s NOLINATHINDD 3d4040ST = L ¥ '0HT) LVmaitd 021 0
S0QM 3d (ACUW TviNL NI¥S diIINGD 39V, *O0HT) LvnNitd STT
SNQH3d C QIOdAHL AQNg Tvjul dAS 39V COHT) Jvwaitd 0L T
£N0Y¥ 34 / YA LRI FR L]
80UY3Id [ N] AVMHIVA) ‘0T ) Lownrid S
SNGM3d (y1M=19 + St
£G4 3d 9NN AINOIN GIUNAHL AJ0R VL)L GELY)
SNaN3Id I ELTel} NIME AVMHLAYA, OHL) LywMid 0]
10INS ZXHLY HTOHT oRT/QUTZHT ORI SHTnHTEHTI‘2RTTHI/ZLIS Vivy
$130¥3d p)
TAONYH) (H00128)8N0Q HOISHINLN ot
1398YHD MILAZSHYNL/NUWHID
$0043d (02°0218Q7(0202L)20° (02794114 HULISNIRIU
SNYN3d pa.nuwaqz.pow.n.hv»a:_.ﬁcm.n.nupsmu.on.n.hum<.nam.nssg~<.ne~o
SOUNId 10L)TIv(21)LIS (S MIHLVA?(R002) 3800 (4)3810L°(F)ITIAAS NUTSHIUTG
$0043d ﬁn_Jz.ucuaz.—m~4z;<z~4:.aocnu<hm:.a=on-qut~.ﬁsamv-\wux:m\z::::u 1
£00H 34 (001)WIVIT/NIWI 1A/ NIHWHOD
$00H3d dlid’ +
SNGN3d LIN'NYID ZV44210(0002)ISIN(002)0IANLTHNENIE 4D 1d/ (00270 NUWHID)
s0043d (3SNUFISUA] P ITIIdSISHAN 34 INTLAUNHNS i
wlsg2/sol nintSa®n Mid Teldi aLs9L SNin3d ANTLIAUAHNS

D-41



9v4

eEE* N2t

F39NVH)
13IgNVYHI

139NVHD
139NYHD
800H3d
SNYH3d
8004 3d

§NGU3d
8NQ¥3Id

139NVHD
S11043d
SOdn3d
SNUHM3d
SOANId
sNaYId
S0CY 3d
SOUN3d
$NQ¥3d
$110¥ 34
$0UY3d
S00M3d
$NQ¥3d
$0043d
SOUNId
$0aY3d
13IONYH)
§0043d
TIONYHD
1IONVYHD
T39NVHI
T3ONYHI
800934
S0Q¥3ld
$NQGn3d
LR EL]
£0GA 3d
SOQM Id
$01043d
s0GN3d
139NYH)
£0QH3d
139NYHID
T3INYH)
T39NYHI
139NVHD
[ EL]
TI9NYHD
139INYHD
TIONVKHI
139NVYH)
1 IONYHI
FIINVYHD
139NVHD

aL/sse/sol

nineS e Nig

L
(/7 4NVOHL

F9VINIINGG IVNULATION]

nga e

€ns

(I}

WILTHD S IXS 44
TIONYHI AGOA W01, X9 (JCIVIONNTOVH, *X01/ ¢ W/ 130 HId HH/WIHW(TIVIIXLT/ /0 ¢
1IONYHD SHILIwvEYd 3800 ININI343 0INOET *xne/ 2= 1%p ITIAVL, *X2E I Lvwaitd 666
668G (N1nd
NANLINC*0° 3D dud) 41
FONILHOD One
N ingd 09
(ROTRP (N P IMISYA(rNIL I I2Y (UL ) Iv i (Pus
$N083d LOMILINT LN LONIEA(ON P2 (PU TN TH/ (PP NILINSTI?02¢ INLAd
MmIYI22(N 092 1O

[CH LS KNI I AN S RN A NS KA R S AN RN AP IR I N & S48 1)
SNANId JER (L W) CT/L WA (L L/'WLOST) (S 1= (T NWIHLYA) ‘012 INTHA
n2eMinI(02°19°4n7) 41
NNTLHND 062
(ST W)SOUYNENMNTIIMNITIC LD (RBP4 RIRAVYN) J]
w!lesl 062 0O
CTo%)savnan0
2V1=A on? 00

Gl INIdd (ofl°B3° LW 41

D1 INTHd (0303 LIW) 4T

021 INIMd
CClvE’ Xt ?7Tvnsx1’2v xn)a’x2l? Hi)lvwding 022
CCLyS !XT Eun X122y xm)a’nys?oMl) LywNOd 012
INNTILINDOD 002

» ¥ )

NYNL IN
INNTINDGD) 02
IINTINGD 0%

T4 (rL?2V)ISAYNR(PL‘Z1I8UYN
(ORIVLINR(I LI 2) 13w
£INCIPre2N)8H
23%(1frzZ e
133(°rr’2 01N
(LWIWANIIS(PL 2N 10ST
(21)13S=(’ILI2V)8Y

SR AN ELLIGRIN RS AP Ed ]
(NILIYLISECALLIZN)TY
orRLINNL(*AI* LINGT) 4T
TTaN4L1C0°MINIL]) 4]
OTeNILI=(HIS) INIREINNI
(*01/M38)INTaNILL

0g 040111 N3d) 9T

0TS (rP)ASUALZ (T P) d80BH3d
0f ulacot=g* 11 (rr) 380l 4]
0f 01un(02°19°7) 41
(PLr'ZV8aYNs)
(reee)asnusg4Isns toi=(rr/F71)8049

12140

Reisfy

e

1ty

(LINNI)LASHS)
(31114 38=2)
(NAHTDY 1 3SeT)

0f = LENNT (u*Od°LINNT) 4]
11 = NOHT (0 83°NNNT) 4]
£ & N4LL (O°m3 NFIICaNY 0 a3 NANT) 4T

01 = NILT (a°03*HILTCaNY 0" La*NOnT) 41

al/9L

SHON dd FnTLNOHAENS

ot

ont

S6

06

aH

oy

SL

0L

S9

(L]

D-42



£

39vd

91
Lt
sl
St
ngt
set
2%l
1€l
ngt
621
Q21
Léil
921
as

s21
net
£2t
22t
121
021}
LIRS
Qll
Lit
911
qil
AN
(28]
211
11t
0t
LY
Q01
01
ant
I3

99

1Y

ns

133

?S

05
Al
Qb
Ln
90
L34
L2

td

Fsgne’st

8N0N3d
£00¥3d
8NAY3d
80U¥3d
S0A¥3d

anNj

NNNL 3N

INNTANN)

Junlinnd

(XA T S T N I LA S LA A AR A RN PR A At RN DR BA Qi AR

S0AU3d P/MIEHP (PR L OMIZACPN'L NI IR (P PP UILUST I *02E LNINd (0P°n3Id*LiNn) 4T

SNy 3d
€00y 3d
SOuN3d

L I A KA A T A R S R PR A AN S LA D U R [1) A €10 LR
FONIERCENILNIEI PN CNITRIUELNIPOILUSTI 028 INTHA(0S nI*LTW) 41
(Q/28 P CON‘LTNIEV (L NIV (LR LI IVACON L IMILIUT (PN’

SNAYId LONISHCON P DIZRILNLOHN TR (PALNILUBTIIY0TT INIHA (02°83°1IN) 4]

s0U¥3d

A A L N I A S RS -4 ANYSAY LR PR AN AR DUE TS RE T RE

SOOHId LONISHP(ON L NIZRICLHLONITACCINLINILOBT) 0TS INTHA (0E°N3°LIN) 4T

SNUNId
139NVYH]
sNaN3Id
8004 3d
sNanid
SNOKX3d
004 3d
£00HId
004 3d
(AR EE]
s00M3d
sOiy3d
$00%3d
§0Q43d
SNHOAId
sHu¥3d
ML)
SOON3d
S 3d
$O0H3d
Sy 3d
$NAY3Id
139NYHD
139NVYHD
139NYHD
TIONVHI
t39NVYHD
TIINVYH)
TII9NVYHI
139NYHID
13INYHD
TAINVYHD
139NYHD
1 3I9NVHID
139NYHD
139NVHD
139NVYH)
fI9NYH)

aL/seesol

M0V T8PR 0§ Na

028MNN(02°19 M) 41

ANNTLINOD
(BLN)SOYNEMNTIIMOT* L9 (SLHNISOYN) 4T
Letasl 06E 0OG

(14W)SayNem()

S6§ INIMd (€£°M13°W) 41

068 INTHA(2°03°W) 4]

09§ INTHdCE G3°%) 4]

27 12M Ong Ou

Gl ININA (0p*BILIN) 4]

0%1 ININDC(OS 04 LIN) 41

OVl dnldd (0S°03°LIN) 41

081 ANTHd (n2°03°L1W) 41

02t INldd

CoaTIHY 2OME) Lywping
(oHITYNIIL, ‘ONT ) LY RNNS
CyLINAY POHL) LYRNOS

(OIS NI EYmoXT 42V xh) L X217 HLI)LURNNS
ANNTANUD

CCIvE ' XT/IVn!X1729/Xn)22%21¢ HIDivKHMOY
S(0d ONY SO00D4 NILVITHH] ¥

dauls

CI°G 47 BHETY HO4 LYHL 01 NULLIOOY NI NOTANTIG P0vE/XE) Lvkatld
MATOCE TR Y (IR22IMIVA) 7204 INTNHd
/77702772727 777)19wnd

Q0G INTIHd

4NN ANGT)
(2°03°X6712°HIAdLIXGYTIYNT 2V XRE’ HI)LuWANS
SOU3?ISNE (OWIVLIR (W) SRYHT  (1WINTTIf Q04 LNLHd
ANNTINOD

28n0 & S0GY (SO L19°esna) 41
(Crire2isny ¢ (LLLIISHL = 280d
wi2elrlt 019 04

‘) = g§00)

(n’re21900 ¢ (RLAUISHA = TSSO

(Vw) 7T=in

CLIPILS =0

pIn+Sn Nli4 Taidn QLI StHId 3d INTANHUUNS

s
09g

(111

S6¢%
['7.31
0HE
ots
[iTi14
0nes

LoS

Qns

$0G
$06

uis

091l

Sst

051

12

onl

Ligd

ogl

Gel

0ef

sti

D-43



19vd

nS dNd
L2 dNld
25 d01d
ts dNd
14 d0d
Ay d0d
an dNd
Ln dnd
an dN 4
an dN1d
nn 404
Sn 417d
2n dfid
in 4004
on a4
ht did
1Y dnld
Ls d0d
9 did
(31 afild
ng di 14
LR EURE:
2% d1d
e 47 'ld
ng dN’id
LY a0 d
T4 d01d
12 diild
92 dNld4
Qe 44
ne dNd
e dNid
22 dNd
12 d)d
ne d01d
Al a0 d
QU d!)’ld
A dilg
[ [ ' RET]
hi 100
st TeIng
21 10INA
21 d0d
11 40074
01 d01d
L. d(1Vd
C} d0 4
3 d1d
9 d0d
S 0714
L df)ld
< diid
? divd

suotul’ql  mesnizol

aN3
NEnLIN
101°801"1 INIdNd
INNIAINOD 01T
(20)avIinnd+inlsing
(1) av3andenngsnng
112'u10%(2%¢
£IAvIANI‘(1rIAvIE0 (MG (TVIVLIN(VITVISEYWTI (NIIWINIT N1 ‘S (NIHd
’ (eYuz(240)avIunasiT)
(PINZCTP)avIunI=nld
(1) 71=2x1
(1/r)1sit=MNM
dNgN =l 01T 00
21 §nNidd
11 inlda
01 INIMd 001}
NYNL 34
nlosing
(S T
ANNLINDD 09
*ox(2/r)avIund
CoR(I!rYaVINND
002%i3L 09 Ny 0§
NeANL 34
ANNPLINDDY On
(24M)3sna+(24M)avannd=(245H1QvIRnd
(20IIABDA(T*LIAVIVOIZCTCIQVINGD
NOSNY LRl an 4 02
NANL 34
INTLINDD DS
(2=N’r)IABNA+(20)AvIANIZ(240)ay IuN)
(E=N‘LIISNA+(T L) AYIUNI=(T!MIavIan)
HSwli=2r 08 N &1
0S D1 U9 (PuI*Ny 41
008 OL 09 (£°03°N) 4T
02 UL NYCS I N)ISI
ST 0L D9CL°N3I*N H0*9°6I*N) 41
(2°93'%X62°8341'%X02¢,Iv10L onl)ivwang ot
Cod o a%2%R3) 1 (%2°R3%, 1 ¢+
20830, 1 4 f2°93% b W f2%R3dTYy 1 S ftvimllevinl’ midpviaid €1
(ol altdanl I A+
0| viol + GIOWAMY  AGOR viod | HAZ13 Padxgild ni)fvwand 21
Co="314N) H3d wHa=NYW™+
= w3800 WIYeNYWT™"  38v3I3Y 301790 s fomi) Lywaiigd 11
Civ & & SISATUNY LT43n36=LS00 » »  »,¢x02’Tul)jvwdiy 01
(94002)AvIHNI*4{I?002)3I8NT NDISwIwly
d0d* +
LIMINGTDY 2744370021811 (002)0238L144NENS 4214 (002)0 NIWWD
COOTININILZ NI AN/ M)
IHEINYDHT N LU INYVHIOIN (00 VL AW CO0E)BBYRT L0021/ 3MN0US/NDHAND
WL RIBIEITR]
PEREIEEUENIH
(N*ISNWY dNTId vl Lnondns

ninesn N4 inldl 9179 did INTLNUNENE

0s

St

on

113

0

L T4

02

S1

[ A}

D-44



29 g00nsSt
1 2onngt
oot 20L1sk
LL £6495451
ol L9%5S1T
g02 n9ggsl
1 gL1gQT
nen Liszsy
Lyn ognest
st QY9G
182 95¢ 141
€n gigtal
Gt Ge2i5l
08G L14081
2Ls $21061
nig Tiugnt
LAY sEnLnt
in nLeLnd
0e¢ nSsLnd
e otgLnl
i {agint
ngl talind
1 X4 ng1Lind
£5§¢ LYAS LA
LunOb gulgot
0ine 9intl
gnet €591L
(1] sintL
iel 25ttt
onég 21199
nuet 929729
£12¢ finLS
Qyeg Y41
tige nivog
257¢% enesn
1 ingsn
2nét Linen
fis rugln
3% Q280n
LR Lo0ng
9¢9 fyise
LANAY SnetLe
0601 Shewe
one 1092
net 65082
Qe Lraye
rrall §0.%
0§9y fL02
€291 082

0 042

n nne
ol ool
HIONIT §83400V

[ HIONTY W1 99¢961 Hi9137 WlS (ong ) avigvl

1 Juvd antii*qr  wlselzol 0°1 NOIGH4A NIavO d Vv w

gvul [4

1818848
sAIVSAS

axX3

auTly
zAINLNG
W1 N0
23L1Nnn
ELERA LB
SHIGUN
&Jghl]
SWitIN]
®L]14139
LN EYIELINF]
sSASuUS
2AViHA
2100474
enqlid
ENEWIIS
4014
2003
BANINRL
7001 an/
7°2°104/
duld
SO0 34
auns
wruils
whilidd
InN3D
04vd
iv3
Hii1dD
WIng
FAHUMSE
L2 L 14
I7ENVNLY
vty
IATLOV
¥3Lvm
AHNF
(‘M
1Ny
vavly
N3
unNg
FUIET]
/ul 40/
733408/
aviuvd
(vOnTH
/\igOias
/NININI/

%301y

1v U3AIUINT 3 e

3du I8

D-45

WY 39NYd



2

I9vd

en'Licst

aL/at/0l

0°% NOIS¥IA M30vOT

d

1e2e
01

L

sionst
S90ngi

v 0l 2

1/
210X

340126

D-46



004300°1 01=306°6 60=301°1
00+4300°1 ‘0= ‘e
00+300°T 0T=302°¢ 01=30L°%
00+300°T 60=302°2 60=306°2
00+4300°1 ul=305°G 01=302°9
094300°] HO=30G°] AO=ANL®]
00+300°T 40=301°2 Aw0=30n*¢
00+400°%1 £0=302°n K0=306°YN
0043001 Qo=308° 1 fu=30.°)
004300°1 gu=3u2°T A0=30n°}
00+4300°%) 60=30L°F 6U=F05°p
00+300°%t 6u=3ug®2 60=30p°¢
00+490°7 60=3al®1 60=300°2
G0+300°%1 oh=3un’R 60=306°%0
004300°% 01«302%L ul=300%
NOs300°%) 21=301°%1 2i=4d0g°1
004300°T (T=309°€ Ti=30g°Y
N0+ 300°T 6U=~Ful*E 6U=308°E
004300°1 wueJus®l |0~306°1
00+300°T 60=300°%6 HO=300°]
0o+ 4oncy ‘0=2t=39p°9
Ou+400°] 21%30€°2 21=409°¢
00+300°1 @YneIaw®l Yo=40(°e
N+ 400°F 60=308°1 HO=308°1
00+300°1 60=309°¢ AD=302°N
00+400°1 60=3048°T sn=3402°¢
094300°) pue3ul®y Hu=300*Y
0043001 60-308°¢ s0=300°y
N0+400°] 6N«300°G 60=40K°S
00+400°1 11=30n°%2 Vi=4n.%¢
00+400°( 21a302%2 2i=409°%¢ "
00+ 4001 *0 ‘e
00+300°1 §1=304°%g §1=4ng*y
004300°T Q(=308°9 01=-302°¢
00+700°%T 60~3u6°2 HO=3I0N°Y
00+30U°T 60=300°n 60=309°n
00+300°[ ¥0=30L°T BP=300°¢
00+400°1 60=300%¢ HL=302°Y
D0+ 300°1 60<300°9 bH=30n"s
No+300°) ‘0
QU+300°1 H0=30H4°G 692404°Y

G0=300°2
§0=350°n
n0=359"1
G0=398°p
go=3gn°*e
G0=36¢°%6
q0=3g1°n
que3ni®e
Que3ee’?
90=36%"%2
QO=3wi‘*2
CTEEYE- 3
S0e31L%,
G0=300°8
Gled6l’s
G0=3.2°¢
§0=340°1
50e326"1
Gue3s6°,
Go=3EN"e
GU=3¢§°%9
§0=398°¢
GO=3uut9
no=3Iyl't
ghe3ul®e
[ TN
ql=301°2
nu=340°T
[(NEFTLREY
QU=I9L"L
nheyet”®]
nh=320°1
GU=3no’n
gu=391°n
G0=30°2
90=30L%s
§0m320°y
50=316°1
GhsJun"§

0=300°}

(.@I
‘e
e
‘0w
Qe
‘0=
a0=39n°1
G0=3¢2°1
90=396"1
SU=365°1
‘Na
*0e

IC.

01=359%¢

60=3§1°2
LOo=312°1
Nle3BE*S
60=3ne®2

.c.

60=3n9°9
G0=31.°¢
S0=3en’ !
Se30y’n
Qh=3e5°n
Gw3eu®l
OEETTRS

TV barthighee BlegR1TT 60-702°1

*0e0T"ILG N 60e0L°S
*0=pN=329°2 LO0=3h0°2
*DenT=3G€°Y 90=322°1
*0epl=38L"L 60=3NE°
Ne012ING*E HNe39Z°
*0=g0eIng*t HC=356°2
*NeG0=3G1*L HO=d60" 1
*0mGO=3Gg" L So=dln’e
*QanbeI[2°] niedRn®l]
n0=3LLh L0=3LG°L 90=38n°2
§0w366°T QueI[n®E GNeIop"q
90=308°1 40=3§6°1 Qu=ing®]

*0egieIRNG H GOmINE® T 20=390°L [0=3Lin°W

.mr'
CC'
.Ol
n0=3gg°2
Q0=381°2
.C‘
-O.
.o.
*Ne
.OI
OOI
‘0
‘0
L]
‘o
*0

‘0
‘0
90=399°2

‘ueg (=360t GO~3§2°%

‘o0

004309°1 01=302°2 0{=304°2 (H=369°9 60°385°¢

0N+400°1 *0 ‘he

004300°¢{ ‘0

NUD4H AQNR IvinL  NINS
(2%%k/]10d)/ (dH/H IUW)

Ghe3L1%2
117=19

‘0

9NN T

Sh=308°n
G0=35L°2
S0=360°1

Q0= 3SH*E 90=329°1 9na3zng’y
Q0=3EL%T L0=392°Q 90=3.8°¢2
L0=300°% [0=36G°F Lu=45L"0

*0epl=336°l LN=3un®h H0m30N°2
"0ep0=36L°9 90=311°1 R0~308°S

‘0220”3260 90=3INn"2 90=3149"]

*0el0e39E°%n (0=300°, (0=301°

SEEETTANTIINONS

60=312%6
L0=360°N
60=359°1
60=3L5°%6
60=316°2
ghe3gnte
SO=3vn" L
9ne315%9
Sh=322°'9
90=4¢n°’(
whe3dul®n
G0=3§6°2
90e3InL"1
Sh=361° 1
90«3NL°9
90=Ina’?
03§72
90=3{n*e
S0=39n°y
She3it’e

004300°3
004300°1%
00+300°%
004300°1
00+300°%
NN+300°1
0n+300° 8
00+300°%
0h+300°1
064300°%1
NO+300°T
one300° 1L
00+300°1
00+300°1
0043004
0n+300°t
On+300°% 1
00+300°%
00+300°1
0c+300°%
40+43060°% 4

M LY IR T A

06+300°1

nne3ney
00+300°% Y
fe+300° 18
00+300°%1
Gaequ0°y
0¢+300°1
604300°1
00+4300°1
00+4300°1
00+300°1
00+300°1
0043001
du+30G° T
004300° 1}
0043001
T DR |
00+300°)
00+300° 1
po+300°%E

6§2 dNE6
Ehl ¥doS
ol 3348
gntl 33498
thi 3248
onl YIS
anl vH9S
LE1 8358
¥ 1 875§
nEl $36§
(X S X
(X2 S §11
el 4126
WIE[ 312§
W62l 3128
Wwietr 112s
WS2§ 312§
§21 ©s1g
el wusis
921 NSOS
§21 NSOS
KELT UJsoS
woty ovin
Q0T fignn
§£01 (1dnn
0b  Unen
S6  Hiuln
l6 u2un
S6  aZon
i6 Aok
[T Aot
06 458¢
[ 1511
9y HMLE
W60 NZ20%
9 NZ0§
09 U2
8§ U2Le
S 3492
LS 3492
ng  N4S2
1§ d9Ine
2% 491
[ Hl

Mv3IA/Z3TANI  3UITION

004300° [24317d1190KW WHIL 34008

90=304°¢ o=l 0=I2N] O0wI6l’E
10=306°2 *HeuN®NQ*R LO=3un®| L0=300°)
90=32¢°§ MEYE EETT Al S CHe30=352°%2 004300°%)
L0=3L0°L *OeN=366"L ‘uel0=358°%T ON+INO"T
9n=ILLte 0 L0m2°A 90=415°n ‘0
60=35n°¢ ‘0 £0=395° ] H0=49n°s oNedpl’0
0l=321°8 *0 01=39G°1 01=368°F b0=349°1
No=yng* | *0 6N=3190°9 K0=I9L"H HO«INN'E
‘0 *0 a0l °E ‘0 Lo=Fin’g
‘0 ‘0 ol=306°2 ‘0 40=3§9°s
*0 *0 §0e394°1l ‘0 §0=319°L
*0 *0 90=3%8°R *0 no=360°¢
*0 *0 9p=Ina’e Go=3lt1°2 *0
LOe3an*2 *0 WO=3EL°F LN=360°h L0=302°Y
S0=350°¢ 0 90=3L6°9 G0=3ING° 1 90~35Q°D
°0 *0 90=32L°h Q0=3G1°2 ‘o0
‘0 *0 9023L9°1 LO=39n"L ‘o
‘0 *0 90+326°% SN=IT0°1 90=NT°H
‘0 0 G0=3EE°L Su=3sL"2 90=302°9
90=39¢°1 *0 L0=3§L°y 90=3L5%h *0
0123L9°S 508366°1 $02399°2 ‘0 ]
*0 *0 Q0e3in'L G0e3f2"T nO=3fh°Y
Hef0e3nE®t LO=INT1,20030E°[ LO0=3INE T LO=InC°l LO=dng®| ‘0
AINOTY  QLO¥AMG  AQOR Vil ¥3Al7 AINDY
(INVINL 13d/WIHN)
SN1Iv4 3800 NUTISIONT
+ % » Su0iJv4 ASNG LAY & ¥ ¥
£3017I0N

40 NOTLIYNAINIINGIIY ON

§30173NN 3348 HIIY
3116 #ILVMNE Y4

$42 104300%2=30HyYHJSTO

BILYM HEINS NI B/) ININTI4F GINnIT 04 wIF4 1834 dvidv]



NOIIN

NOJ AN

¥ % ¥ £3013v4 3800
no=3nl® ‘0 10=312°t *0
§0=39¢°2 ‘0 60=3n6°2 ‘o
nUe300°L ‘0 *0e ‘0
90=312°n Q0=32€°r 6£9=399°8 *0
9N=3nn"1 QOeInG’E GO=3IL°E *y
90e370°2 SUeISE"N QO=30Q°N °0
Que36b6°2 *0 90=3¢E%n £0=38L°1
90=3gn"} ‘0 S0=320°1 SU=3ACn*S
GN=368°L ‘0 G0=386°1 9u=329°*9
§0=396°S *0 S0=309°h G0=38S°7
Ghe306°1 0 S0=360°L 9U=302°%
§0=30%%9 o *NegleyEL® |
ne3IGR° L ‘0 90=325°% *0
(LT VAN 0 L0~3L0°%L "G
¢O=30n°1 *0 s0=3EN"E 0
S0=308°%2 ‘0 qo=3ns°l *0
S0=3LL°L *o *n *0
n0=302°1 ‘0 °9 0
Ho=362°2 *0 ‘0 ‘0
S0-351°% ‘0 *o0 *0
Gle39u’e ‘0 ] *0
G0s308°1 ‘0 ‘0 0
L0=3§0°2-2023€0°2 L0=3INE*T LO=3F0°2
AGNA I¥LOL  NINS [1e19 9NN AINAIY  OLONAM]
(Z9%W/13d)/ (HH/mIUK) (DVIND IId/w
————2N ] TIHONHS SXILIVY 38U NG
» % ¥  SNUIDJVY4 380
n0=30L4°1 ‘0 L0=312°) ‘0
G0»362°2 ‘0 60=3N6°2 *0
G0=36h "6 ‘0 ‘0w 0
90=3nl*h ROWIEL*2 60=3R9°H ‘0
90=326°1 G0=3416"1 GO=3TL°E 0
90=3nd° e S0=358°2 GO=30R8°n 0
Qu=us"2 ‘0 90=3EF°n n0=362°9
90=361°" 1 *0 Gnm320°% | g0=3L2°2
§0=300°g ‘0 GO=34G [ 9U0=3IVgce
Gue3zow g ‘0 GOeJou"h 9VeFNE’S
Qhe320°T *0 g0=J60° 90=3H0°*{
Sh=318°6 ‘o MOLVAZET VRS
n0=314°1 ‘0 90=32%°S ‘o
SOm 354°1 *0 L0=3L0°L ‘o
(TR *0 40=3En°E 0
G0e399°2 ‘0 wo=Ing* i ‘0
G0=3§6°%L ‘q *0 o
K0=360" T QO=3GL S *0 )
phayne®e LN ‘N 0
G0~366"H ‘0 *0 ]
GO=318°¢ *q °0 )
SO=3ng | . ) *0
L0=390°1 L0=390°) L0=3Ing°] [0=390°(
AQNH WLIOL  NIMS 1471=49 INNTY AINOIN  OLUNARL
(P¥¥u/10d) /7 (dH/H 481D (3INvENE [Dd/w
TETEEEINTD 1IHOMS SMUILAV4 d8ud NU
» ] » SHNLIVY Itlg ¥

" AINVINT L »

»

L0=InT®E L0=30L°9 90=3n1°2 00+4300°] ont
60=308°2 A0=386°T ¢0=392°% 00+4300°1 0t
60=361°T 60=325°% 40=3[{0°1 00+300°( ony
90=36a°N A0=3G¢°L S0~392°R 00+300°1 ont
G0=306°P n0=320°% n0=321°¢ 00+4300°} g1
§0+320°8 nU=3LL°F n0=3n2°2 00+300°1 ngl
90=306°2 90=3RF L 90=3I6"S 00+340°} et
60°392°1 G0=329°]1 90=359°1 00+4300°1 1€
Q0=320°G 90=306°p G0=320°T 0043001 2%l
a0=369°, G0=38F°1 GN=354°N 00+300°1 Woll
90=326°1 90=3H0°F GOo=Inl"1 00+4300°1 WG2}
90=322°% 90=3n9°( nO=3I[(L [ 00+300°1 £21
an=3yn®t "0 G0=J61°1 00+300°1 301
Lo=3nL*e *0 £0=3401°9 004300°1 fo0
60=371°9 60=32€°8 w0=3G66°1 0043INO°T &b
BN=302°2 Q0=321°2 L0=3IN0°*L 00+300°T 496
R0=395°1 °0 L0=359°S 004300°T 16
60=351°1 ‘0 @0=312°n 00+300°1 ve
§0=39g°n *u 20=322°% 0uL430u°} 06
60*366°€ ‘0 S0-INTE G0+ I00°1 e
60=355°1 90=321°S 0 0043001 (9
90396°S 90=35R°1 Y0 00+4300°1L wS
L0=3§0°2 L0=3€0°2 *0 004+300°1 3
AQOS VWl 43AI7 INNHA #y3A/3Ta0)
InW) .

118 39N1
R e T L T T

R0=358°C L0=396%2 L0=322°L 00+300°1 nl
0l=30L%6 60=39n°4 H0=392°1 00+300°3 in
0T=4956°0 60=32L°1 60=3ah°€ 00+4300°1 ont
90=324°[ RO=39n°E GO=3ER*2 00+300°1 ont
&0=I50°G po=Ann"1 p0=3L0°T 00+4300°8 L5
502390%6 n0=dn6’) GO0=350°8 00+3DD°] Yl
90=390°1 90=3pn®f 9u=3¢0*2 O0n+300°1 et
Q0=3569°n 90=3/9°L 90=3£5"°S 004300°1 1€1
S0=301%2 Qu=322°¢ 90=345"F 00+300°%} 42
Q0=3[9°2 9u=1351°9 GH=399°1 00+300°T W2l
10°340°G Qu=/E°T 9u=3€R°E Nu+INC* T  wWu21
9Ne Jg0°T L0=322%L GO=34E*n 00+300°( g£el
L0=350°S 0 90=300"7 00+4300°1 wol
LO0=390° T ‘o L0=3245"2 00+300°%1 €01
60=390°2 A0=399E°D 60~3n2°L 00+300°1 6
60°390°8 Q0=In2°T Q0=32L°E 00+300°1 S6
60=352°'S 0 L0=396"T 00+300°%1 1o
0T=3L4°8 ‘U0 WO=3NgEts oneInt v
§0=3.6°%2 'O 20=4n0%Y Quednn®i 06
co=32¢°1 0 p0=309°0 004300°%1 68
00=405°9 90=392°2 *0 00+300°1 69
Q(=1302°2 [0=326°6 0 00+300°T  ¥S
102390°1 LO0=390°) *0 00+300°} §
AGLA VL0 »3ALD niid HV4A/3TeND
W)

Tis4ant

IMYNTIL L] v

1388
37489
LS
va9g
$36¢4
$3Ss
igs
1 £ 1
3128
312%
3129
NSNG
kT 1]
lignn
CERY ]
aZ0n
A6g
Aot
usue
4SNE
viLe
e
Hi

Eli
3249
vILs
vH9S
81398
$398
1%9
Its
3124
aLes
3129
NSUG
fidan
[1k:3:2]
wyln
4200
AbS
A6¢g
aseg
USRS
uiLe
Ulle
e
16 F1INN

8.
b

at1INN_



NOJIIY

AQNH IVLNL NDIS

(2%vw/124) /7 (HH/HANHW)

n0=388°" *0
Ghe3gt’e )
n0=3n0°y *0

90=3§h°h L0e3L0°%
Yue3eu°l S0e310°%
9n=396°1 §0e320%s

90=3£2°¢ ‘0
CITE IR | ‘9
G0= 30°w *0
§0e388°9 ‘0
o=z %% ‘0
G0=316°9 *9
n0=3,6°1 ]
[TILETYANS "
Go=30n°¢ ‘0
Sh=34E°e *0
que3Le’n ‘0
IDLETY AN °0
nuegn’e *0
Goe3yn’s 0
QU=3ny°*e ‘v
=36l ‘0

LNe3L0°F LOomILOCS
1M=1y NNl

10430000°y 81 38v3T13¥ vind

Lo=312°%} *0
60=306°2 ‘0

‘0= *0
60=389°% *0
s0=31.°¢ *0
G0e309°y *0

90=31¢°n §0=38%°n
G0=320°( 20=31¢°(

GHeING* 1 GUe3SS* |
QN=308°p G0=35s°%
G0=300°1 Qu=300°8
*0=90e3ggen
90=32¢°S *
20m3L0°L *0
60=3tn*¢ .0
RO=30G° 1 0
*n ‘9
°0 ‘0
0 ‘90
°n '
‘0 °0
*n 0
LO=3nE* L L0ms3L*S
AINOIN  QIOHAHL

L1
10e32n°2 90=3LL°1
60=362°S 80=316°n
602391°2 60«3L5°%
90=366°R L0=3GL°1
G0=302°n no=31§°L
§0e3L6°0 hO=Ine’y
90°395°S GO0=3Inu°1
60=INE*2 G0=3Ly’n
90=39.°%6 Go=350°1
§0=309°1 §n=319°§
9Ne=Ine°*E Yu=361"y
9NeI0G*Y Q=IFE Y
90e321°¢ )
L0=3GR N *0
Q0m=350°7 R0e3ISL ]
RN=39L°E R0=42€°S
RO= J§E°E %0
6N=3In*2 *o
[GEX T AL ‘o
Gh=32ptwR *u
GN=396°2 Gu=340°}
90=307°h 90eINL T
L0=3n"s L0e3n’g
AGUR Tviul 43AdN

CInvIND 12d/7093HW)

hemmaand® R G k F T 111 4

St Ivd ASHO NOTLES 9N

D-49

S1 WHIL IUNNE NI HIHWAN TvL04

90=3en'n
g0=300°%
g0=321°2
noe3nL*t
n0=3§5°9
n0=3Ing*n
c0=392°%
SU=3¢n’g
Q=35 (°2
n0*350°1
GO=3gn°2
n0=36.°2
SN=3Ing*2
90=31n°1
WN=364°§
Lto=3§1°2
90=342°{
80=3L6°R
20=316°2
§0=316°2

ELE]

00+300°Y [ 128
00+300°1 iny
00+300°1 unt
004300°) ont
004300°1 111
00+300°8 el
00+4300°1 €1
004300°1 1£1
Nn¢300°Y est
00+4300°Y woll
00+300° 1 WS2T
00+300°1 g2t
00+ 400°1 90¢
00+300°1 g0t
0u+300°1 ET)
vne3ouct S6
004300°) 16
0G+300°%1 06
00+ 300°1 N6
oo+300°§ [X:]
no+300° % 09
an+300°1 13
00e300°1L [y
Hv3A/3T40D

388
3738
vILS
Y¥9S
$2aS
$J%%
I£s
119
3129
E1X4
112§
NSUG
nh
lidnn
ynin
ulon
Aot
1Y°13
HSRE
CLELY
ulLe
0nLe
T

JULIINN



Xt ws2l
1wl
%1 T4
xh nél
%6 LT
141 £21
x1 owgil
%E woil
xul 9yl
4 01
%1 Se
%¢ Lo
%! Sé
h 1o
xS né
%S 06
%e 68
x2 0%
%1 .1
%1 2%

xe 92!
%9 LT
x61 Sé6

%99 2%

IMe]9

g0+3anL°E
no+36n*9
10+4366°9
€0+39Q°¢
1I11«{9

3l
L
a8
H
NS
NS
a3
ay
na
ney
an
EYA
Mz

uS
NS
1
34

NE
NS
fan

d

%n 181
%4 nel
XLl &21
%01 &S
Iug  LEl
%S 9%1
%6h  hel
%8 45
annI

10+429¢°6
na+3sn’e
10+43¢2°%1
104306,
NN

§)
83
a8
EE]

83
S
$2
34

%int  led
xS 9l
%61 nel
%t gel
%€ 1¢1
XS 2¢1
%2 wWlel
%61 Weel
11 weetl
i wael
X1 Well
%2 q0t
b 42 6o
134 9
xR L%}
%01 egtl
%9¢ nel
% 2sl
%Xl wedl
xn Alel
Xl we2l
XL Q9
AINQIN

20+3¢2°¢
00+369°9
104320°1
2N+1390°¢
AN

» ¥  FIRYAIIHIY ANQYNOSYIN SY M0 Sy

]

L

x21 LE1 €2
$ T LS -] L] n€l 63
%6 ngt §2 x2 621 9%
%€ G2 HS X{€ 921 NS
g 921 NS X9 £21. NS
*n WOYY 9y . WOLl 9v
%82 09 00 L2 09 0
24 NS NA X1 7S NW ANT1A0HE
el
$3
[Je]
1 Xie Lgl 8)
I %9 9¢1 83
34 %9¢ nel 8
L % i1 1
ENY Xt we2l 31t
3l XS 98 6
3l %< %9 nNZ
a7l xe 65 34
ny 119 Lgy 89 Xy S 34 X68 06 ¥S
W ht ggi I 11] nfl 83 %1 "G NMW X< -1
N2 xne 1€l 1 xlg 06 HS %2 I-43 d %2 2% d ONIYNNTING
SJ
2 %8 g€l I xt4 LgY 83
[3e] xge gt 1 %2 9¢r 83 x21  Lgl )
EXS % 2¢t 31 x6l ngl 83 b 14 9¢tl 82
3l X7 Wweldl 34 xn 0 NS X917 n€l 83
EES %1 wWeer 3l %! 99 44 %2 99 a4 Xt 921 NS
i %n 921 NS %t Q9 w2 %3 9 N2 %t 06 ¥S
NZ 13 §21 NS %lS 2% d %89 2¢ d X656 2¢ d HEl4d
S GEIYT] AJ08 il 43A17 NG NI¥S AVYMHLYd
¥ ¥ ¢ NOTLNGINLNAY 3401081 . .
00°0= o't 0*21 ANITINOHS
0021 o't 0°ngs ONLIANTNO
00°*ne 0t 0*12 HeI4d
0°134NLIVd HIAIMINOKE (3H) Inll NOTANTIG CHAZHKHAZON) 29VEN
20+365°1 £0+3n8°t g0+t no+30¢°2 00+310°g RLITY
00+36n°° on+enc9 00+46n°9 00+36n°9 0043109 INLIIYOHS
T0+388°R fo+35L°9 Tu+3S9°t 20+4390°¢ CRIEINE L
To+¥492°n §043Gn°} g0+321°2 no+3L2°2 HET 4
ALkl AOUY iDL EELY R INUH NIvE AVYMHLYd
(DIVINT HvIA 83d wWIdw)T3800
$§ 38040 L 1Tnayw

D=5(



goe351°2
€0+398°S
noe3iny
£04320°¢
£0+4350°2
£0+356°6
f0+324°€
G0+318°'s
S0+361°1
G0+3le°y
no+3tn’e
S0+3quR*2
n0+365°9
no+4S1°S
no+dta°sg
no+44u°2
no+421°1t
n0+3n0°2
f0+3LL°9
G0+461°9
S0+ 4AS N
no+dnn®y
€0+388°§
no+316°1
g0+462°2
2n+361°6
90+38n° L
F0+369°g
g0+35¢L°2
no+dnty
hu+322°1
904+391°1
no+3SL°n
no+iloe
no+30L°S
nos3en’e
€N439§°y
€0+3n0°¢
nu+dR0*
po+3In0°T
wo+360°1
20+499°¢
L0+31n°n
10ednt®y

NY9d0 IvIILINY

£0=36L(°S
20=31¢"9
00+3n2°2
£0=356°8
20%340°9
2h=36%"°%
2v+312°1t
S0+ 3un°¢
n0+355°A
SU+30°S
foe3Gn°g
204¢3n%"¢
g0+308°§
20+43¢5°n
£0+4390°1
2n+355°¢
20+3u¢L°S
[o+3INy° e
10+3Sn°6
n0+35L°1
£04306°¢
t0o+3InL*S
00+3onL
1o+37L°¢
0043¢n*Y
FO+I8S°L
10+4368°6
f0=300°8
102366
toe3LE"S
20=3unce
S0+36u"2
gn+39¢°t
no+3eocn
104396°§
[LEETI 84
2N+INGe
204395 °¢
£0¢392°1
g0+39¢°2
2n+3Le’e
00+ 39n’l
90+31/°¢
Tosdni®t

AGNY iDL

/L0 ddd NH/WIEW/ (1)

6¢e
gnl
nel
£nl
int
ont
ont
Ll
9%t
nel
ggt
el
2¢t
wWitl
wo2l
weet
W&2
g2l
nei
921
§21
welil
Woll
TR
g0t
b6
Se
Lo
S6
la
06
06
68
98
W69
99
09
13
S
S
ns
19
eg
Y

3017080 1aYY

SUILINVEYA FSNA 4N4NT443 alN0TT

2ef1°n 38Vl

dN
ud
3
33
3]
vl
ve
$2
$J
$)

ED
ENY
£}
£
34
s
HE
NE
NS
al
av
ny

OW

D-51



0%

sHB14 804 JVH

1 ni Nuiitaay N1 Notinala

D-52

aNInnIdG



ADDENDUM

Setpoint Calculations

The radiological effluent Technical Specifications require alarm/trip setpoints for
radiation monitors and flow measurement devices for each effluent line. Setpoint values are
to be calculated to assure that alarm and trip actions occur prior to exceeding the Timits
of 10 CFR 20 at the release point to the unrestricted area. The calculated alarm and trip
action setpoints to be specified in the ODCM for each radioactive 1iquid effluent 1ine monitor
and flow measurement device must satisfy the following equation:

cf
FrsC

where:

C = the effluent concentration limit (Specification 3.11.1) implementing 10 CFR 20 for
the site, in uCi/ml

¢ = the setpoint, in pCi/ml, of the radioactivity monitor measuring the radioactivity
concentration in the effluent line prior to dilution and subsequent release; the
setpoint, which is proportional to the volumetric flow of the effluent line and
inversely proportional to the volumetric flow of the dilution stream plus the
effluent stream, represents a value which, if exceeded, would result in concentra-
tions exceeding the 1imits of 10 CFR 20 in the unrestricted area

f = the flow setpoint as measured at the radiation monitor location, in volume per unit
time, but in the same units as F, below

F = the dilution water flow setpoint as measured prior to the release point, in volume
per unit time.

[Note that if no_dilution is provided, ¢ < C. Also, note that when (F) is targe compared
to (f), then F+f = F.]

The equation is satisfied when the following alarm/trip setpoints are proyvided for each
effluent 1ine in the ODCM:

f 5_%5- (in ml/sec; for example).

F 5_%f- (in mi/sec; for example).

c 5_%5- (in uCi/ml; for example).

Some plants may be operated using a fixed yalue for one or more of these three variables,
c, forkF.

Example 1

By using a constant capacity radwaste system discharge pump {on the undiluted stream) the
value of (f) is fixed; therefore, the setpoints to be given in the ODCM are:



f= ml/sec (fixed)

F» ml/sec = cf/C

c= xF uCi/ml < CF/f

If C = 3x1078 uCi/ml, f = 4000 ml/sec and F > 4x10% m1/sec, the radiation monitor setpoint
is calculated as follows:

¢ < CF/f

= -8
31330 F - 7.5x10712F wCi/ml.

If F is measured at some value in excess of the limiting value (the limiting value
is 4x10% m1/sec in this example), then c may be established proportionately. If
F = 8%10% ml/sec, the alarm setpoint is:

¢ = 7.5x10712F (uCi/ml1 per ml/sec)(ml/sec)
= 7.5x10712(8x106) = 6x1075 uCi/ml.

In this case, the alaym setpoint for the radicactive liquid effluent line monitor can be
established at 6x1075 uCi/ml, provided that an automatic jsolation/control trip action occurs
to satisfy the condition:

c/F < 7x5%10712 4Ci/ml per ml/sec.

Example 2

By using a constant capacity dilutien pump (on the diiution stream prior to a mixing
box), the value of (F) is fixed; therefore, the setpoints to be given in the ODCM are:

f < v ml/sec = CF/c
F = ml/sec (fixed)
c= x(1/f)uCi/ml < CF/f

If C = 3x1078 uCi/ml, F = 4x105 m1/sec and f < 4000 m1/sec, the radiation monitor setpoint
is calculated as follows:

c < CF/f

= (3x10'8fx 4x108) _ 0.12(1/f) uCi/ml.

If f is measured at some value less than the limiting value (the limiting value is 4000 ml/sec
in this example), then c may be established proportionately. If f = 1000 ml/sec, the alarm
setpoint is:

¢ = 0.12(1/f) (nCi/sec)(sec/m1)

= 9502 = 1.2x10™ uCi/ml.

AA-2



In this case, the alarm setpoint for the radioactive 1iquid effluent Tine monitor can be
established at 1.2x107% uCi/ml, provided that an automatic isolation/control trip action
occurs to satisfy the condition:

cf > 0.12 uCi/sec.
Value of ¢

A detailed description of the methed to be used to obtain the value of (c) should be
provided in the ODCM. Since (c) is dependent on the radionuclide distribution, yields,
calibration and the monitor's parameters, each of these variables should be considered and
the fixed or adjustable setpoint method of determination described in the ODCM for each
effluent monitor. This may be accomplished by tabulation. Changes to the ODCM shall be
provided in the SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT.
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