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INSPECTION PROGRAM 
FOR LOW-LEVEL WASTE DISPOSAL FACILITIES 

1.0 INTRODUCTION 

This report sets forth the general requirements for the establishment and 
execution of an inspection program for a low-level waste disposal facility 
in Colorado. The purpose of the inspection program, conducted by the State 
of Colorado, is to assure that the disposal facility is sited, designed, 
constructed, operated, and closed properly so that the impact to health and 
the environment is negligible. This inspection program must verify that 
all activities are conducted properly and documented accurately from 
initial site characterization through final closure. 

The inspection program involves five basic activities necessary for 
successful low-level waste disposal: 1) site characterization, 2) design, 
3) construction, 4) operation, and 5) closure. All of these activities are 
interrelated and some will occur at the same time. It is necessary to have 
an overall inspection program in place at the inception of a project so all 
activities can be adequately evaluated as the project proceeds. This 
inspection program should evaluate all activities that are important to 
safe, successful disposal. 

The inspection program will involve the review and evaluation of the work 
of various consultants, contractors, operators, and laboratories. As such, 
details regarding the inspection of specific tasks are not included in this 
report. Requirements established in this report are designed to provide 
the basic framework for a successful inspection program. Detailed 
inspection procedures must be developed after a specific site has been 
identified. Appendix A presents model guidelines for operational 
activities. Similar guidelines should be developed for other site 
development activities. 

The inspection program should be tied directly to the quality assurance and 
quality control program established by the operating company. These 
programs must be reviewed when license application is made to the Colorado 
Department of Health and a detailed State inspection program developed in 
concert with the company program. Basic requirements for this program are 
outlined in Section 2.0. It is not intended that the inspection program 
replace or enlarge the company program; rather, the inspection program is 
designed as an external inspection and auditing system to ensure that the 
quality assurance and quality control programs are working properly. This 
is in direct support of the regulatory activities of the Colorado 
Department of Health. 

Regulatory and enforcement activities for low-level radioactive waste 
disposal are the responsibility of the Radiation Control Division of the 
Colorado Department of Health. The Radiation Control Division is 
responsible for implementing the inspection program, identifying which 
specific tasks are to be inspected, and specifying the frequency of 
inspection. At their discretion, the Radiation Control Division can 
appoint appropriate staff or independent third parties to conduct the 
inspection program. 
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2.0 BASIC PROGRAM REQUIREMENTS 

The State's inspection program should have a definite organizational 
structure, proper inspection, testing and audit procedures, authority for 
changes and corrective actions, and oversight of document control. These 
factors are paramount in the efficient and effective inspection and control 
of various project activities. The requirements that follow were developed 
using the assumption that the site operator will have approved quality 
assurance and quality control programs for all project activities. The 
inspection program of the State should ensure that these programs of the 
operator are being conducted properly. As such, the inspection program of 
the State will be dependent upon site specific factors and the quality 
assurance program of the operator. Specific requirements for the 
inspection program will need to be developed for each site. General 
requirements for this program will be common to all sites and are discussed 
in the following sections. 
2.1 ORGANIZATION 
The organizational structure, functional responsibilities, levels of 
authority, and lines of communication for the State oversight of activities 
should be documented in the inspection program. Divisions and persons 
responsible for assuring that an appropriate quality assurance program is 
established by the operator and for verifying that this program is 
conducted properly should be described in the inspection program. 
In Colorado, the Colorado Department of Health, Radiation Control Division, 
will be responsible for the inspection program. They will direct 
appropriate staff or an independent third party in the conduct of the 
inspection program. These inspection personnel should report directly to 
the Radiation Control Division's management level such that required 
authority and organizational freedom are provided, including sufficient 
independence from cost and schedule considerations of the operator. 
Persons involved in the inspection program should have sufficient 
authority, access to work areas, and organizational freedom to 1) identify 
quality problems, 2) initiate, recommend, or provide solutions to quality 
problems through designated channels, 3) verify implementation of 
solutions, and 4) assure that further processing, delivery, installation, 
or disposal is controlled until the problems have been corrected. 
2.2 INSPECTION, TESTING, AND AUDITING 
Inspections and tests required to verify conformance of an item or activity 
to specified requirements should be discussed in the inspection program. 
Additionally, the characteristics to be inspected and tested and methods to 
be employed should be specified. All results should be documented and 
their conformance with accepted criteria should be evaluated. 
Planned and scheduled audits should be performed to verify compliance with 
all aspects of the operator's quality assurance program and to determine 
its effectiveness. Audits should be performed in accordance with the 
guidelines developed for the project and by personnel designated by the 
Radiation Control Division. Audit reports should be thoroughly documented 
and reviewed with the operator's managerial staff. In Colorado, 
inspection, testing and auditing procedures, developed by the Colorado 
Department of Health, should include details regarding the specific 
disposal site being evaluated. - 2 -



2.3 CHANGES AND CORRECTIVE ACTIONS 

The inspection program should include a plan for changes and corrective 
actions. If nonconforming items or actions are identified, the adverse 
conditions should be identified, documented, and corrected. The program 
should identify the responsible persons who have authority to reject work 
or material and to require changes. Additionally, the program should 
specify and require appropriate actions if it is determined that personnel, 
instructions, controls, tests or records are inadequate. 

2.4 DOCUMENTATION 

Documentation should include all inspections, tests, or audits conducted by 
the State on the low-level waste facilities. The inspection program should 
identify persons responsible for document preparation, describe a specific 
record-keeping procedure, and include a method for permanent storage of the 
documentation. 

3.0 INSPECTION PROGRAM ACTIVITIES 

The inspection program will address the major project activities associated 
with shallow land disposal of low level wastes. These activities will 
include site characterization, design, construction, operation, and 
closure. The basic inspection program should include those requirements 
previously discussed in Section 2.0. Additionally, the program must 
include detailed inspection guidelines for each project activity. To aid 
in the preparation of the inspection guidelines the following discussion 
of project activities will set the major objectives of each activity, and 
present key inspection items. The list of inspection items should not be 
considered an all-inclusive summary. Additional sources (references) and 
the company quality assurance/quality control program must be used to 
prepare the inspection guidelines for specific activities. This guideline 
will contain detailed written procedures for each phase and activity of the 
project and will be provided to responsible parties. 
3.1 SITE CHARACTERIZATION 

Basic data is collected and analyzed during the site characterization phase 
of a project. This usually includes both the evaluation of alternative 
sites and the detailed study of one or more preferred sites. Such study 
and evaluation incorporates many different disciplines including geology, 
hydrology, meteorology, ecology, and radiology. 

Objectives for the inspection program for site characterization activities 
are: 

1) Verify the accuracy of the basic data collected; 

2) Determine the applicability of the method of analyses or 
calculations; and 

3) Ensure that proper procedures have been followed in the review of 
the site and alternatives. 

To meet the above objectives, tasks that are critical to the success of the 
project should be inspected. This will include field investigations, 
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measurements, and laboratory analyses for the various disciplines used in 
the site characterization study. Specific items to be inspected will vary 
from site to site and from discipline to discipline; however, the general 
inspections for the tasks can be summerized as follows. 

Field Investigations and Measurements: Field investigations for 
characterization and monitoring of low level waste sites are generally 
conducted for three specific purposes: 

1) Direct field evaluation of the characterizing parameters; 

2) Installation of equipment and collection of data for evaluation of 
parameters; and 

3) Collection of samples for examination and testing in the 
laboratory. 

Accordingly, the inspection program must be designed to confirm the 
accuracy and validity of the field investigations and measurements. 
Specific field investigations that may be undertaken and may be critical in 
assessing basic site suitability and determining appropriate design 
parameters are listed in Table I. It must be cautioned that this table is 
only a list of possible items to be evaluated in the inspection program. 
Items can be added or deleted from this list as is necessary in the 
development of the inspection program. It is felt that the inspection 
program should select and monitor the items that are critical to the safe 
disposal of the waste. Other items may be spot checked for their accuracy. 
Laboratory Analyses: Numerous laboratory tests and analyses are commonly 
conducted during site characterization activities. This laboratory work 
may include several different laboratories and involve many different 
testing procedures. Commonly, laboratory tests and analyses are conducted 
to develop baseline information regarding the quality of air, water, soils 
and plants, the engineering and geochemical properties of construction 
materials, and the hydro!ogic properties of foundation materials and ground 
water aquifers. Possible laboratory tests are included in Table 1. 
The inspection program, at a minimum, should include verification of 
laboratory analyses of items critical to the design of the disposal 
facilities. Verification can be accomplished most easily by the review of 
the laboratory's quality control program and a check of the analytical 
accuracy of the results. 
3.2 SITE DESIGN 
Design activities for a low level waste disposal facility commonly consist 
of technical and management processes which commence with the 
identification of design input parameters and lead to the issuance of 
project designs and specifications. Design input parameters include design 
criteria, performance requirements, regulatory requirements, codes, 
standards and parameters developed during site characterization. 
Objectives of the inspection program are: 
1) Verify that proper design parameters have been selected to meet 

regulatory needs; and 

- 4 -



2) Ensure that the design parameters have been used in the 
preparation of project designs and specifications. 

In meeting these objectives, the inspection program should specify the 
general design parameters, inspect the basic design process, and verify the 
designs and specifications. Inspection of the basic design process should 
be dependent on the specific process and quality assurance and quality 
control program of the engineering contractor. As such, this part of the 
inspection program can only be developed after the initiation of a specific 
project. 

Design verification is the most critical aspect of the inspection program. 
Verification can be accomplished through design reviews, alternate 
calculations, and performance testing. This review should include the 
evaluation of design parameters, design assumptions, and design methods in 
order to determine if design parameters were properly incorporated into the 
design, and whether the design is reasonable. Appropriate documentation is 
necessary for such verification. 

The inspection of facility design should consider both site configuration 
and disposal unit design. Site configuration inspection should emphasize 
design parameters related to efficient land use, maximum waste volume 
allocation, and long-term stability and isolation. Disposal unit design 
should be inspected for factors critical to both the short-term and 
long-term control of the waste materials and should assess liner and drain 
design, drainage and erosion control, trench sidewall stability, and cover 
design. Specific design parameters include many of those listed in Table I. 

3.3 SITE CONSTRUCTION 

Site construction generally involves two aspects: 1) disposal cell 
construction and 2) ancillary facilities construction. Disposal cell 
construction will likely occur over most of the life of the disposal 
operations; whereas, ancillary facilities construction will occur in a 
short period as the site is initially developed. 

The objectives of the inspection program for these construction activities 
are: 

1) Verify that the geological and hydrological conditions 
anticipated in the design and characterization phases are correct; 

2) Verify that all construction work meets the designs and 
specifications approved for the project; and 

3) Ensure that all field tests are conducted according to 
established procedures. 

These objectives relate mainly to the geotechnical aspects of disposal 
facility construction. As such, the inspection program should be tied 
directly to the operators quality control program. General program 
considerations and specific geotechnical parameters and tests of those 
parameters are discussed by Johnson and others (1983) in "Geotechnical 
Quality Control: Low-level Radioactive Waste and Uranium Mill Tailings 
Disposal Facilities". This document should be used in the development of 
the contractor's quality control program as well as in the development of 
the State's inspection program. 
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Table I lists many of the geotechnical tests conducted during 
construction. The inspection program should verify that appropriate tests 
are being conducted during construction and that proper procedures are 
being used for these tests. In addition to the geotechnical tests, the 
inspection program should include procedures for examining specifications 
and field control work. This includes the placement and compaction of 
liners and drain systems. 

Geological and hydrological conditions that were defined in the site 
characterization phase should also be verified. At a minimum, new 
exposures of earth materials in the cell walls, road cuts or foundation 
excavations should be checked. If additional borings are drilled, both 
geologic and hydrologic conditions should be documented. 

3.4 SITE OPERATIONS 

Site operations include manifesting, disposal and monitoring functions. 
Close coordination of these functions must be maintained between management 
processes and the technical operations so worker exposure is minimized, and 
long-term control of the materials can be achieved. 

The major goals of the inspection program are: 

1) Ensure that all disposal materials are properly 
manifested so that the waste is properly segregated 
and so that the records reflect the type and amount of 
materials within the disposal cells; 

2) Verify that waste materials are disposed according to methods and 
procedures developed during the site design stage so that effective 
control is maintained during operations and in the future; 

3) Verify that monitoring activities for both workers and the 
environment are functioning as designed, and are meeting worker 
dose and environmental standards; and 

4) Determine if the disposal facility is functioning as planned and 
designed. To accomplish these goals, the inspection program must 
include both office review and field inspections. The company's 
quality assurance, and quality control program and operations 
manual must be carefully considered and incorporated into the 
inspection program. 

Office Review: Periodic review of reports and data submitted by the 
disposal operator should be conducted to determine their completeness and 
accuracy. The inspection program should determine if any changes or 
corrective actions are necessary to ensure proper disposal of the 
radioactive materials. Reports reviewed in the office will include various 
subject matter. The subjects covered in the reports should include 
discussions on worker exposure, manifesting, cell functioning, disposal 
activities, and monitoring. The review of these reports as a part of the 
inspection program should assure compliance with the radioactive materials 
license and disposal regulations. 

Field Inspections: A general field inspection guide for disposal 
operations at a low level waste facility is included in Appendix A. This 
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guide describes specific items that may be included as part of the 
inspection program. It is intended that this guide be used in the 
development of a site-specific inspection program for operational 
activities. Items should be added or deleted from this guide as necessary. 

3.5 SITE CLOSURE 

Site closure is defined as the time an individual disposal cell is 
reclaimed or the facilities are decommissioned. It is likely that closure 
of individual cells will occur during operation; however, final closure can 
only be conducted upon termination of all waste burial. The objectives for 
inspection activities related to closure include: 

1) Verify that the individual cells are covered and reclaimed properly 
and appropriate monitoring of the cells is emplaced; 

2) Verify that the decomissioning and reclamation plan is closely 
followed; and 

3) Inspect the disposal area after closure for a specified period 
and conduct necessary monitoring programs. 

To accomplish these objectives, the inspection program must include 1) the 
evaluation of geotechnical parameters similar to those presented in 3.3 and 
2) details pertaining to the long-term monitoring of the disposal area. 
The long-term monitoring program should be used to determine the 
effectiveness of the facility design and operation and to verify the 
containment of the radioactive materials. 
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PREFACE 

This inspection guide is to be used by the State of Colorado as a basis for an 
inspection program of low-level radioactive waste disposal facilities. In 
developing this guide, the authors have reviewed information from the U.S. 
Nuclear Regulatory Commission and Department of Energy as well as information 
from states which have low-level waste disposal facilities. The guide also 
draws from the extensive experience gained by Colorado in inspecting its 
licensed uranium mills. 

This document has been developed to be a "generic guide" or checklist which 
will form the basis for inspections at any low-level waste disposal facility. 
However, it is recognized that because of site-specific conditions, certain 
items may have to be added or deleted on a case-by-case basis. A generic 
guide such as this cannot provide all of the detail needed for the actual 
inspection of a specific facility. Case-specific procedures will be necessary 
to cover a particular site or highly technical aspects of a particular 
situation. Also, the inspection history at a specific facility will influence 
subsequent inspections. 

To use this guide, the inspector should respond to all items in the inspection 
outline which should be filled in, some of which are in parenthesis. Any 
specific items required by license conditions should be added. During the 
inspection, columns in the middle of the form should be checked. These 
columns have been designed to indicate if a particular item was reviewed, 
whether it is adequate or inadequate, and the method of inspection. Specifics 
as to the adequacy and method of inspection should be described in the remarks 
column on the right side of the form. 

Unique numbers have been assigned for each item on the form. These numbers 
provide a basis for input of the items into a computer. Once a specific site 
is to be inspected and an inspection form developed for that site, a computer 
program could be written to manipulate the data as necessary. 

Inspection personnel should be aware of site-specific conditions in order to 
properly assess a particular facility. All relevant documents should be 
reviewed prior to the inspection, particularly applicable regulations and 
license conditions. The compliance history of the facility should be reviewed 
and discussed with previous inspectors. 

During an inspection, it should be determined whether the records or work 
activities indicate any general problems, inadequacies or other weaknesses 
that could impact the acceptability of remedial action. For each procedure, 
license condition, or regulation violated, the applicable text should be cited 
and a statement made about the condition that violated the requirement. For 
each item of concern, the issue and recommendations for improvement should 
both be clearly stated. 

In the present format of the inspection form, the amount of space available 
for comments and explanation is often insufficient. The format can be 
adjusted in future updates of this guide, or when the guide is adapted to a 
computer system, in order to accommodate the anticipated volume of comments by 
inspectors. Also, the inspection form has been reduced from 11 by 17 inches 
to 8 1/2 by 11 inches. The form could be expanded to a more convenient size 
for use during inspections. 
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- A-31 -



spjoaay 

H3U 
-J3T.UI 

U013.BA 
-Jasqo 

aiBnbapsui 

a^Enbapv 

P3M31A3JJ 

ION 

tZ 3 

E OJ 

3 "CT >, 

VI P p 

2 

c E 

E -•-» 

k 

cj 

3 -p QJ .c re 

v f p / 

k p ; s 

re O/OJ k 

O jftjO P P 
"CT/ui ro re re 

C L OJ ft Ul 
•p J= o . o 
P P io o 

tf 4-: 

•z 
V 

k 

"O 
o 
o 

Q J p 
£ OJ O) 
P "CT C 

O p 
-C E ui 
P - ^ 3 

j* JX Ul 
re .x 

QJ .. o 
P P P - JZ 
O VI c o 

C — P Ul 
O (O c 
O Ul k O 

•a p 
QJ "CT 
P E 
O i~ 
3 

"CT -CT 
O IB 
O 

CM 
01 * 
k **-
QJ • 
J N 

Ul c 
O P 

o 
k "CT 
3 OJ 
O P 
to VI 

QJ r— 
P f l ftu 

OJ C P ui 
k cu r— at 
QJ E re k 
X 3 O 

k "O 
U) p p E 
> H ui ui re 
O E OJ 
> T- *J Ul 
k re .x 
3 O I P - O 
V) E OJ 

-p -£C 
QJ jt k O 
P O O 
re p J O >» 
k P E k 

O 3 OJ 
OJ 4- E P 
Ul P 
o io 
CD Cm. 

C VI 

k c 
at cu 

01 3 

P C 
IB P 

k i— 
ftp 
o re 

ft k 
ft o 
re 4-

o 
H 
3 

VI 
c 

at 

re CL 

re 

c 

O QJ 4-

O E 

re P o OJ OJ 

3slf> O) « — ^ Ul 
P . > OJ CO p - QJ re 
p *r QJ k at o OJ 

3 I N P OJ «B 
O > » P U »— P OJ 

VI p O P P 3-, ftp 

• O I B — O O O O 
Ol OJ P - O P O OJ 

O I P p c o i r e r e s c o 
c 

c 
o 

p 
o 
E 
S 
4-

CD 

OJ 

OJ 
X 

at 

re k 

ft VI 
o 
k 
a 

ft re r j i c r k o O) 
E O "^. 4- JQ 

O ft-O P E C C k 

ft X O C k - p OJ 
> > a > x o Q > P o " 0 
P QJ U £3 QJ re — 

E 0) 
0 J P U 1 0 J 3 4 - Q J 0 J 
£ C Ol V) C > "CT 

k O J k O " C T " C T O O 
O k p O C 0) C 
4- ft QJ r- O (0 k p 

OJ Ol 

•CT -C • .C 3 

3 O P "CT 

C IB C P C 
O P O O O 
O P O 3 p 

to E OJ c re 
P O VI O O 
VI O C O O 
QJ OJ f— 
P 0J O QJ 

J flp QJ V) 
O O S P 

4- "O C VI — 

c r e P 
k P to VI 
p Ul OJ c 
IB C C P O 

C P P O IB 
at o <B i— o 
O C ) P X - o 
E ft 3 p 
QJ Ul Ol k 
ft C 0J P 
Q J p k < 

— "CT 
OJ VI 

at k E *• 
k 3 QJ —• 
re ui P vi 

re T- c 
£ vi a> o 
P E E O J P 

-p O O P 
^ p "CT C O 

p c io re 
QJ P re p 
o "CT P 0) 
c c - ft> 
re o p E p 
-P <j QJ O P 
p- > O O 
ft CD QJ C 0J 
E ui p O k 
O C C k 
y ai >> o 

O C k o 
4- P O O 
O r - P X - 0) 

re £1 
P "CT p V> p 
3 C 3 C k 
O 10 Ol o u 

QJ p VI 
to ui k P at 
P C D O 

• • to O -(B — 
—• QJ P C 
ul P P O QJ QJ 
p re p > "CT 
f- X P P P 3 
3 O 3 (O P P 

ul p— Ol o o o 
O i*- OJ O CD C 
k k P k p 

p CM 

- A-32 -



4-

°| 
1 

QJ 

Ol 

re 
o. 

OC 

o u_ 

o 
p-
CJ 
LU a. 
OO 

z 
LU 

00 

< 3 

LU 

LU 
1 

3= 
O 

k 

o p 

o 
CD ft 0) 

Ul P 
c re 

c 
o 
p 
ro 
c 
ro 
ft 
X 
LU 

\ 
P 
E 
CD 
E 
E 
o 
CJ 

E 

o 
p 

o 
QJ 

E 

u-
o "CT 
o E 

OJ 

spjooay 

MaiA 

-jaaui 

UOL^BA 
-Jssqo 

aaenbapeui 

a^enbapv 

p3Ma_LA3>J 

Ul 

OJ 

*"• 
c 
o 
P 
CJ 
QJ 

ft 
E 

O k 
3 QJ 
0"£3 
-p E 
E 3 O Z 

o "o "o at at 
t O E C P V ) Q J P JZ 
c re 3 E 3*i-p "O re o oi P E 
OJ O O I J O V I 3 - P P C o 
U - k * P >, p- u P O p k 
P EOIVI u>"Oi— O CL OlP QJ P P O 

" O E P - O P — P Q J I O E O E U 1 P re 
"O CD -p p - p ui P E p P k - p Q j i O E C T I N O 
E C "o P k o c t— ro OJ rooi U I Q . " O P - P - P E - P O 
re P CD c QJ re OJ ui O f t p -PUI.-U1 reci. k k P E E 

re JO re J = O P o ft o> ft P c -~ E io o"CTft t o - o p re 
<— P P O i O O C 3 p E C0JU1QI - O C O p— k E £1 
re JD o ui .— J P o ui ui ft re O O O P "O .c u re i_ roo-p k 
P O P C k 3 P -P E VI 4-> P P P Q J P ro ft - P O E 3 
C O O - C D O P C >B O p f t >>p ui ft k O P 
QJ OJ -o -p 4 - o o k o to o ui k o. E O J cu jt " o c r e at to at ui 
E k C P ft re 3 O-p re "CTreo > • cu O P .E p 
E C D 3 « " 0 > > 4 - P k -— p >,p- O J C V I E k QJ tfl P .»- O *0"CTP "O 
ojjtot— Q j P k k P ftrek-p p r e re-- 3 O C O P E E O 
k 4 - 3 C 3 O t 0 E E O E <B O P -~- Ul E O 3 re P P >> 4-
P E Ol -p 0) V) C1C rekP-r- y v)f P V) •O-p'CTO QJ U p o > re oi QJ rep vi o U I O I O U I p QJ 4- ft e ~o p P c p >« 4J 3 P— 
C k k k P f t - c o 4 - E "Of— p E 0 E p p 0 4- £) to-ore to 
QJ Ol OJ j O E k r e >, C k k C O O O P reo.-oo-p I O C P E O 1 QJ 0<0-pk"CT k - p - p O - p k O O P E E 0"CT J 0 U Ol 
O J k P V i r e P C O 4-4- ftCO " O O O C T I O J O J O O -p 
JZ ft"CT 10 o> re P "CT C P QJ VI 0 re 0 J O O C ftp 4- ft ui 
P c-p k P k - recoto re sz c p p vi 0 0 0 1 m 

Ol re k OJ VI O CO - E <0 CJ 1- E P P O CJ C QJ QJ 3 C O O 
E E ft 5 P 4 - P U ! S_ VI +J ( O k > OJ-P' l/)£0"D P p E 
O P E O P- - P P - P re P >, .E P O P ft E E E E O -

k k o k vi —• 0 0 re U - P w - viPp.i1.4j ui 0 QJ ui re 0 OJ .0 p > 4- O P ft QJ O W E E (B p IO O P — O C k o p 0 E ro 0 
P P O . p— ui ̂  p 0 "O p c f— 2 UIQJ p r e p to CD vi 3 • JZ 

ui -p (j re ftEPQJc 0 — r e 0. o c k t— c e o o - p c t o u i 
QJ C QJ E QJ QJ O re ui E O J k O k Q) T3 o re k re to at 
f— 0 CLJC: I O P E I O •• 01 3 01 01 re 0 re p 0 k E "0 -p p- re P - U I E O V I 

0. E UI P ui -p 4- *—. E O O O J - - U I E P O 01 IB C P 0. a. at reoj 
E c-p c k E t o p - p i o v i ' — ro ui CJ j roo ui E U I CL.E 
(B C P !S >, Ol O 3 O O > C C U 1 > , - P C I O 0 J - 3 p O - C T U C I O O 

VI O ' k C - p V I - p - p 4 - 0 J 0 J 0 J C k i — O £1 t O Q J t O L - r e k . E E O C • 
• P O J O J U I O - P P P P O k O U O O ftp QJ-P p P C P E 3 V I ( O Q J - p " O O J Q J 

> > P . E C J E P I O -re-p a . p p p P E P > k p r e o t o p - 0 - 0 k p p t _ k 
k O P E O i O O O k P > U l ,— P— P r e O - p - r - O 0 ) - P - P E 4 - 0 J O O 1 P I O O P 3 
0 3 I O T - E P - P - O J O J - P - P C i O E O " O P U l O k P O Li JZ C k > — 
P k Ol-p P k p f— P OlP U I P 0 J " O O k E C C J Q ) ftreoOJOP-pOO) "CT-p 
i B P E f — - P t - O O " B O O > > P ̂ C O - P O O 0 J " O p - O f — £ k 0 ) P £ ft4- at ttj 
E u i - p o . - o 4 - 4 - o j t > r e r — X P r e » — 4 - c o k — re k 3 p P O . E " C T P O O I O < « -
k c k E c c re c k vi ft oil— E 0 
-p O 3 O O O E O O O ft QJ QJ re .— 
4- O "CT O O O <C O CJ ftlBkCJ ^ CJ 
C to 
O -p 
CJ CD 

•— CM CO ^ p- CM ro 

\& .O 1^ 1^ i£i r«. r»«. t*». 1*-. 

r** PN> r»« r««. r^ r-«. p*. p— r*. 

- A-33 -

http://viPp.i1.4j


spjoDay 

M3LA 

-jaaui 

uoiaeA 
-jasqo 

aienbapeui 

a^cnbapv 

pewaLAay 
aoN 

P "O 
c c 
OJ io OJ O OJ 

.C E -E 
P "CT 4-» 

C -*-

C O OJ 
OJ to ft 
p OJ OJ 
(J 4- p IO 
•p re ft c 
4- VI O O 
14- O - P 

3 QJ P 
vi k P re 

3 E «— 
Ul VI OJ 3 
E VI k Ol 
•p re k OJ 

re 3 oc 
P O O 
E P "O 
p VI E 

ro vi E re • 
E P — p 

O OJ O P 
to E 

P C P O 
E QJ E t_i 
QJ CJ QJ 
k P k 
k p k 

-O OJ Ul 
E k E 

Lro k 0 
3 p 

E O P 
1 O ro 
: p vi 4— 
• p k 3 
p OJ OJ 

"CT ft k 

O > E P 

QJ o o re 

u v»u 
VI (B Ul 
C P c 
p k p 

re OJ re 

p- re 

10 3 
3 c 
c re 
(O E 
E 

It— P C I O C 0 4 -
» 3 p 3 

0 re o: o 
» o E cj 
> "CT vi 
1 at- c 
) OJ OJ o o 
P to "CT p 

j re E ro P 
j p QJ k re 
1 L- O O P 

: ftp p "o 
J O 4— O <B 
> k CJ oc 

CL QJ 

• E •*- «*- *0 

E OJ E to ftp 

QJ p OJ I 
OJ P OJ 1 
to 0 vi 1 
C «B C J 

at o QJ 1 
O P O 1 
p "CT p "i 
f— re«— 1 

k O J3 
O E IB 
4- re o 

VI IO (— 
QJ P ft ' 
k. E ft VI 
3 QJ IO E 
•o > o 
OJ 01 -C P 

O P P 
O E P P 

k O X "CT P P O 
>t IB C U 
O p QJ 
C "CT P O 

o re to m 
Ol k P c 
k 1 vi OJ 
QJ c c o 

O ui 
4-1 OJ 

re k 

p E 
P 
O "CT 

.C k o c 
P 3 P P 

O VI P P 
O (O 3 

"CT O-P- O 
E X "O k 
ro OJ ro 1 

k k E 
P OJ O 
E > OJ E 

o o > 
E •»- k 
+J - VI 01 
k VI V I C 

re P QJ P 

ft. c o o 
O OJ X 
"CT "O O) k 

•p o 

o 
.E • P 
P VI to 

,— OJ 1- "CT 
01 re k p— c 
E P 3 — <0 
P k O 

E at at E -
k P to o c 
o r e -p O 
O E IB P P 

C IB P 
O QJ C E IB 
O > P k E 

P O k 
i f l P O X - o 
"o o at c 4-
k re 1— p c 
O O P -p 

- 4- ̂ 0 

OJ • OJ -

O O --
o ft 4-
re x c 

p "O 

71 k QJ 
: at p 
- 0.4-
. o p 
1 k P 

S. ft o re 3 o ft E ui 

re 3 at 4- p 01 
E 3 P OJ 

- or E u to 
o VI QJ OJ c c 
QJ P IO P 3 O 
CO C JZ Ul 4- O 

C O 3 >» P 
QJ "O Ul VI tO p— 

P k VI 

OJ c 
r— C O 
re p p 

3 (O p 
to 4-> re 

3 C k 
C O P 
3 O C 

0) 
4- Ol O • 
O C C VI 

p o 0 
"O Dt O O 
o r e c 
L. QJ k re 

p p o " 

Ul 
o- - 10 E 

CD P P 3 
k v 01 y 

OJ > k 
vi sz at p 
re P 1— o 

0) OJ 3 P 

P f— P o* 3 
re t— re OJ cr 
k re k k cu 
3 3 k 
y x - y cu 
O O O JZ -
re io P "O 

f — QJ 

to re OJ c 3 

E to k p at 
p O (B (B P 

reft P > 
P VI VI C CD 
E P TO O k 
p "CT k U 
re o vi 
E "O O TS P 

E O C C 
OJ IB k re OJ 

E IO P 
-P E 10 

k E 
"CT O k 
a> <*- o 
p- E 4-

j>> OJ "CT 

P k OJ 
Q j p k 

QJ at 

' <o 

I— P CLJZ 
z re r— re re t— t— 

o 
VI %- _ — _ 
C ft ft CD O 
QJ P p im O 
O OJ O IB "O 
p o o 
p OJ OJ 

k OC 
OJ 

k C X 
re p oi 

re p 

to P > 
"CT C OJ 
k O k 

o o 
O U» 

•• 0J"O P 
p> k c c -
"o to at 

o — E 
p re <o 3 
k to QJ o 
OJ O k o 
0. ft re "O 

VI 

C E ro 

-IE 
tfe. "CT 

QJ "CT 
- k OJ 

P p k 
C 3 P 

OJ O" 3 
k Q) (T 
k k 01 

p QJ 
ui re p 

O P > 

O >,<B O l O 

at c k o o> 
a. OJ re "O ft 

co co co co co co 

A-34 -



4-

o 

0) 
Ol 

ro o_ 

ce 
O 
Ll_ 

o 
1— 
CJ 
LU 

OO 

LU 

CO 

< 3 

LU 

LU 
_l 
1 

O 

k 

o 
p 

o 
CD ft QJ 
Ul P 
E (D 

—< O 

c 
o 
p 

ro 
E 

re 
ft 
X 
LU 

\ 
Ul 
p 
E 
QJ 

E 
E 
O 
CJ 

E 

o 
p 
O 
QJ 

ft Ul 
c 

4-

o 
"O 
o 
E 

QJ 

spjoja>j 

H3LA 

-jaaui 

UOIJ;PA 

-jasqo 

aienbapeui 

aienbapv 

pdMdLAd>j 

CO 

5 
p 

c 
o 
P 
o 
o> 

ft 
1/1 
E 

0) k 
3 QJ 
ej-JZ 
• P cz 
E 3 
—J z 

p 
Ul E 
p OJ o 
4— -"O P P 

OJ —• Ol E P 4^ 4-* 
Ol VI E I O 0) O 111 QJ VI ft 
C C " 0 P P C . C P P Q J 
p Q j at c - re re oi p 4— k o 
" C T O C - - P V 1 -p E — O C 
k f — - P C -(BOl O k --p JE ui re *• 
rep— re o r— k E P Q . oik p cu cu p p -
Ol +J p re P p O E 3 - p k - O f— ui 
0J"O C P V I P OJk -p"CT 3 ro ft 01 
k C - p l O O - O P ft • P "O E k 

re ro E ft Ul QJ ro Q. Ul Ul "O QJ Ul C 0 3 
vi E k u i P E 3 re E QJ o o c r e cj co o w o •»- m c r o p * c o C I B 
k P >»**- "CT QJ - CD QJ P O ro p - O CD 
O C P C P O l " O . C P - P -r- +» +J C = E 
D CU k f 01 C <B P P C P P P C 
QJ E at P .X P O O O ft"CT OJ 4- CD 
k QJ ft"CT vi ro k 0I£ c ^ x . E C E o > 

k o QJ re CD O k P O P O O 0 J -p 
QJ P k k J i — P ( O - P O O O O O k UlP 
P 3 ftp P jt O k -p •• E O 
IB O* 3 - - C VI OJftQJ 4 - O I 3 — 0J0J 
3 0 J 0 J O * C C O O QJ Ul ui J O i o o * E P k 
C T k k O O O E - ^ O C E E QJ QJ P k 
OJ rekpp P E C D - P V I P O k P O "0>» . ( j - P - p r e o QJ 3 0 p k O 
( O k tO"CTO<OtO > - p - r P k 0 - p > i O 

O " O C 3 k > » P P p re 3 p k 0 J 4 - 0 J 
V I P k i B k £ 0 ) " P f t £3 "O at O O JZ 
o r e o P - r > - ^ y E O P cu > o " O P c v > p 
- P P . ( j " O u » p - k c r e o c o c r e r e c k 
re3 0 k C r e 3 0 0 ( B P 0 0 ( B # — - P O O 
P O l k O O O t O p Q J C k P 3 •— p ul 
C QJ O O P P QJ VI O ft • to Ol ftp QJ 
• p k Ol QJ P - ( O - P P C E U l " O C o E U " C T 
re E k o i c > , P v i r e o 3 0 i c c o k o r e — -
E O J - p E O J k k k - p O C 0 3 p O 

P U 1 2 4 - P E P 0 4 - P P O - P P O P - I Q J O 
0 > i B C O O " 0 3 0 0 . 0 t o r e " C T " C T P 4 - r o " O C > " a 
OJ-P- O P 3 k E VI C P- k re — k O -p 3 
VI k p P— 01 •— P - p C U 1 0 3 U 1 0 k U ) 3 0 C P . — 
C ftp O ftOUlvire"CTE Ol"CT O O "CT Ol o o o 
cu o i - x - > > E C O k k o j O ) k o j o . k a j a j 4 - o j c 
O k " C T P - p - - p " O P O " C T k O k O O k k O k - p 
p ft C QJ O O U k 
f— ftox: at o> QJ o 

re o i— ce ce ae cj 
QJ 
-E 
1— 

P- CM t** 3̂" L" 

tj. ^ *3" *f *t "& 

00 CO CO CO CO CO 

- A-35 -



spjooay 

M3LA 

-J3^UI 

UOL1PA 

-J3sqo 

aiBnbBpPui 

a^pnbapv 

panaLA3>j 

aoN 

O E 
p O 

Ul P p 
re o P > 

p- o k VI 
• P 3 QJ 

re o P vi P 

"O U VI VI 
OJ re 3 re re 
o k k z 
E O P P 
o p— vi re OJ 

o c JZ > 
"CT CJ O P P 

O O P 
0) Qj 4- P p 
> P p P "CT 
QJ re o <o 
-O P QJ Ol k 

to ft c 
QJ l/l P t— 
JO o i k at 

J= OJ o > 
O P P P OJ 

TO "O i— 
C QJ 3 "CT 
O > 4— C 4-
p O O <o O 
P k E 
O ftp - p 
OJ ft CD re 
to re "CT k to 

p 3 O 
VI C 3 to ft 
p O O O Ul 
.C O E p P 

h- JZ VI O "O 

- A-36 -


