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ABSTRACT

This report presents an updated compilation of occupational radiation exposures
at commercial nuclear power reactors for the years 1969 through 1982. This
report is one of a series of reports which are published annually and is
availabie at all NRC Public Document Rooms, or may be purchased from either of
the organizations identified on the inside of the front cover of this report.
The buTk of the information contained in this document was derived from reports
submitted to the United States Nuclear Regulatory Commission in accordance

with requirements of individual plant technical specifications and in accor-
dance with §20.407 of Title 10, Chapter 1, Code of Federal Regulations

(10 CFR §20.407).

This year's report contains data received from the 74 light water cooled
reactors (LWRs) and one high temperature gas cooled reactor (HTGR) that had
been declared to be in commercial operation for at least one full year as of
December 31, 1982. This represents an increase of four reactors over the
number contained in last year's report. The total number of personnel moni-
tored at LWRs in 1982 was 129,275, a slight increase from that found in 1981
(124,504). The number of workers that received measurable doses during 1982
was 84,322 which is about 2,000 more than that found in 1981. The total
collective dose at LWRs for 1982 is estimated to be 52,190 man-rems, which is
about 2,000 man-rems less than that reported in 1981. The result was that the
average measurable dose per worker decreased to .62 rems, and the average
coliective dose per reactor decreased by about 70 man-vems to a value of

705 man-rems. The collective dose per megawatt-year of generated electricity
by each reactor also decreased slightly to an average value of 1.6 man-rems per
megawatt-year. A brief prospective on the health implications of these annual
occupational doses is also provided. The staff estimates that a worker receiv-
ing an annual radiation dose of 0.62 rems over an entire working career may
have his/her risk of dying from cancer increased by less than two percent of
the normal risk of dying from cancer.

The report also presents a summary and some analyses of the exposure data
contained in the "termination reports” that have been submitted by nuclear
power Ticensees to the Commission pursuant to 10 CFR _20.408. As of December 31,
1982, personal identification and exposure information had been collected and
computerized for some 250,000 of these terminating reactor personnel. Analysis
of these data indicate that in 1981 there were about 2,200 quarterly transient*®
workers who incurred an average dose of 0.42 rems and some 5,300 yeariy tran-
sient®* workers who incurred an average dose of 0.97 rems. The collective dose
(about 5,100 man-rems) incurred by the yearly transients constituted nine per-
cent of the total collective dose calculated for 1981. The termination data
reported in 1982 has not yet been completely computerized, and, therefore,

such analyses for transient workers in 1982 were not available for presentation
in this report.

Transient workers are those workers who begin and end their employment or
work assignment at two or more different licensed facilities within one
calendar quarter (guarterly transients) or one calendar year (yearly
transients).
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OCCUPATIONAL RADIATION EXPOSURE AT
COMMERCIAL NUCLEAR POWER REACTORS
1982

1. INTRODUCTION

In 1974, the NRC staff began changing the technical specifications of operating
nuclear power reactors to require the submittal of an annual report which
indicated the number of individuals exposed and their cumulative annual doses,
broken down by type of personnel, work function, and occupation. (The format
for reporting is contained in Regulatory Guide 1.16, “"Reporting of Operating
Information - Appendix A Technical Specifications,” and is similar to that
shown in Appendix C of this report.) To obtain data for previous years, each
reactor Ticensee was requested to provide similar information for each year
since 1969 in which they had a unit in commercial operation. In every instance,
an estimate of the total collective dose {man-rems) incurred by all individuals
monitored during the year was provided; however, the number of workers who
received measurabie doses could not always be determined. The information
given in Appendix A, therefore, is not complete for all plants for the years
1969 through 1972.

On February 4, 1974, 10 CFR §20.407 was amended to require licensed nuclear
power utilities, among other licensees, to submit an annual statistical report
indicating the distribution of the whole body doses of all individuals mon-
itored at each facility. These reports (see Appendix B) allow an estimate to
be made of the total collective dose, and of the number of workers receiving
measurable doses. These values were used throughout this report (except for
Tables 8, 9, 10 and Appendix C) for the years 1973 through 1981.

The plant operating data, such as plant capacity and megawatt-years of
electricity generated, was obtained or derived from data included in various
issues of the "Operating Units Status Report," (Ref. 1), and from the report
"U. S. Central Station Nuclear Power Plants, 1976" (Ref. 2).

This report, and each of its predecessors, summarizes information reported
during previous years. However, more plant specific data, such as the annual
reports submitted by each plant pursuant to 10 CFR §20.407 and their technical
specifications, may be found in those documents listed on the front cover of
this report. Additional operating data and statistics for each of the years
after 1972 through 1979 may be found in a series of reports, "Nuclear Power
Plant Operating Experience” (Refs. 3-9). These documents are available at all
NRC public document rooms, or they may be purchased from the National Technical
Information Service, as shown in the Reference section.



2. SUMMARY OF OCCUPATIONAL MONITORING DATA AND POWER GENERATION

2.1 Definitions of Terms and Sources of Data

2.1.1 Number of Reactors

Tables 1 through 3 provide summaries of the plant data given in Appendix A
for boiling water reactors (BWRs), pressurized water reactors (PWRs), and
all 1ight water cooled reactors (LWRs), respectively. The number of
reactors included each year (those without parentheses) are those reactors
that had been in commercial operation for at least one full year as of
December 31 of each of the indicated years. The figure shown in paren-
theses (for the years 1969-1972) is the number of reactors that provided
both the number of individuals that received measurable doses (referred

to as "workers") while visiting or working at the facility and the summa-
tion of the annual whole body doses (called man-rems) of all of these
workers. The annual collective doses shown in parentheses and the other
information marked with an asterisk are also based on the data submitted
by the number of reactors shown in parentheses.

2.1.2 Collective Dose

The collective dose (in man-rems) shown for 1969 through 1972 were
obtained by special requests made to the licensee or from monthly and
semi-annual operating reports that had been previously submitted pursuant
to plant technical specifications. When possible, the number of workers
receiving measurable doses was obtained in the same manner. Beginning
with 1973, the collective dose and the number of workers receiving measur-
able doses were obtained from the annual reports submitted pursuant to

10 CFR §20.407. For the years 1973 through 1980, the annual collective
dose was calculated for each facility by summing the products obtained by
multiplying the number of individuals reported in each of the dose ranges
(shown in Table 7 and Appendix B) by the midpoint of the corresponding
range. Past experience has shown that the actual mean dose of individuals
reported in each dose range is less than the midpoint of the range, and
the collective doses shown in this report for these may be about 10% too
high. In 1981, a few facilities began reporting the actual collective dose
(as determined from official personnel dosimetry results) on their 20.407
annual reports, and the NRC staff used these doses instead of the above-
described calculations. The staff would prefer to use the actual collec-
tive dose and hopes that more facilities make it available.

2.1.3 Breakdown of Lollective Dose

In Appendix A, the collective dose that was calculated from the §20.407-
type annual reports is broken down by work function (operations and
maintenance) and by personnel type (contractor, and station and utility
combined) for each plant site. The proportion of the collective dose
shown for each type is the same as that reported in the plant's annual
report required by its technical specifications (see Appendix C). This
was done in the following way:

(1) The collective dose incurred by workers in the work function "Reactor
Operations and Surveillance" on each plant's annual report submitted
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pursuant to their technical specifications (the first number in the last
columns in Appendix C) was determined. (2) The ratio of this dose to
the total collective dose (the Tast number in the last columns in Appen=
dix C) was calculated and multiplied by the total collective dose that
had been estimated using the 820.407-type annual report. This product is
the number of man-rems shown in the column headed “Operations” in Appen-
dix A. (3) The number of man-rems shown in the column headed
"Maintenance and Others" in Appendix A was determined by first summing
the collective doses incurred by workers in the five remaining functions,
given in Appendix C, and then calculating the fraction that this dose is
of the total collective dose. This fraction was multiplied by the total
collective dose estimated from the §20.407-type annual reports to yield
the number of man-rems shown in this column of Appendix A. (4) A similar
procedure was followed in determining the number of man-rems in the type
of personnel columns "Contractor"” and "Station & UtiTity" in Appendix A.

2.1.4 Workers With Measurable Whole Body Doses

The number of workers with measurable doses, rather than the total number
of individuals monitored, is shown in Tables 1 through 3 and Appendix A.
These valiues were used to calculate the average annual dose per worker
and the average number of personnel per reactor. This was done to delete
those individuals, many of whom probably did not routinely work in radia-
tion areas (and were monitored for convenience or for identification
purposes), who may have received exposures toc small to be detected by
personnel monitoring devices.

2.1.5 Megawatt-years of Electricity

The number of gross megawati-years (MW-Yr) of electric energy generated
each year by each facility is shown in Appendix A. This number was
obtained by dividing the gross megawatt-hours of electricity annually
produced by each facility by 8,760, the number of hours in the year. The
gross megawatt-years of generated electricity that are presented in
Tables 1 through 3 are the sums of that produced by all of the reactors
included each year. This sum is divided by the number of those reactors
included each year to yield the average amount of electric energy
generated (MW-Yr) per reactor, which is also shown in Tables 1 through 3.

2.1.6 Collective Dose per Megawatt-year

The number of megawatt-years generated was also used to determine average
values of the annual collective dose per megawatt-year generated. This
was calculated by dividing the total collective dose by the total gross
megawatt-years generated to yield a quotient, having the units "man-rems
per MW-Yr," that is used as a measure of the dose incurred by workers at
power reactors in relation to the gross electric energy produced. This
value was also calculated for each reactor site and is presented in
Tables 4 through 6 and Appendix A.

2.1.7 Average Rated Capacity

The average rated capacity, shown in Tables 1 through 3, was found by
dividing the sum of the net maximum dependable capacities (Net MWe) of



the reactors by the number of reactors included each year. The net
maximum dependable capacity is defined to be the gross electrical output
as measured at the output terminals of the turbine generator during the
most restrictive seasonal conditions, less the normal station service
loads. This is the "capacity" shown for each plant in Appendix A.

2.2 Average Annual Occupational Doses

Some of the data presented in Tables 1 and 2 is graphicaliy displayed in
Figure 1, where it can be seen that the average collective dose and

average number of workers per BWR has been higher than that for PWRs for
the last eight years and that the values of both parameters have, in
general, continued to rise at both types of facilities. In 1982, however,
the values of both parameters decreased at both PWRs and BWRs for the

first time in several years. From Table 1, it can be seen that the

average collective dose, dose per worker, and collective dose per megawatt-
year at BWRs decreased slightly or remained about the same as those found
for 1981. At PWRs (Table 2), the values of these three parameters decreased
to 578 man-rems per reactor, 0.53 rems per worker, and 1.3 man-rems per
megawatt-year, while the average number of workers per reactor (1,086)
remained nearly the same as the 1981 value.

Figures 2 and 3 are plots of much of the information that is given in
Table 3 for all light water reactors. One can see that of all of the
parameters plotted, only the number of reactors, total number of workers
and total megawatt years showed increases over last year's values.

To further assist in the identification of any trends that might exist,
Figure 4 displays the average and the median®* values of the collective
dose per reactor for BWRs and for PWRs for the years 1973 through 1982.
The ranges of the values reported each year are shown by the vertical
Tines with a small bar at each end marking the two extreme values. The
rectangles indicate the range of values of the collective dose exhibited
by those plants ranked in the twenty-fifth through the seventy-fifth per-
centiles. Since the median values are not as greatly affected by the
extreme values of the collective doses, one can see that they do not
fluctuate as much from year to year as do the average values. The median
collective dose for PWRs appears to have increased to about 500 man-rems,
while for BWRs, it appears to have levelled off at about 940 man-rems.
Nearly every year the median coliective dose is less than the average,
which indicates that the collective dose for most plants is less than the
average collective dose per reactor (the value that is widely quoted).

2.3 Plant Rankings By Collective Dose Per Reactor

The number of reactors from which data have been collected is still

rather small, and the information reported by a few reactors where unusual
conditions or problems may have occurred could have a large impact on

some of the statistics presented in this report. In an effort to identify
those plants, Tables 4 and 5 1ist the BWRs and PWRs in ascending order of

*The value at which 50% of the reactors reported greater collective doses and
the other 50% reported smaller collective doses.
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NUMBER OF WORKERS, MAN-REMS, OR MEGA-WATT — YEARS
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FIGURE 2
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MAN-REMS PER MW-YR AND DOSE PER WORKER — USE SCALE X 1
WORKERS PER REACTOR AND MAN-REMS PER REACTOR — USE SCALE X 100

14

—
[a%]

—
[an]
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FIGURE 4
AVERAGE, MEDIAN AND EXTREME VALUES OF

THE COLLECTIVE DOSE PER REACTOR
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man-rems per reactor for each of the years 1977 through 1982. Two other
parameters, dose per worker and collective dose per megawatt-year, are
also given for each plant and could have been used in Tisting the plants
as well. Also shown is a parameter "CR" which is defined to be the ratio
of the annual collective dose delivered at individual doses exceeding

1.5 rems to the total annual collective dose. This indicates the propor-
tion of the total collective dose at the plant that was received by
individuals who incurred annual doses of 1.5 rems or greater. CR is one
of the parameters that the United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR) recommended be used in the analysis
and comparison of exposure data. The latest UNSCEAR report (Ref. 10)
states that the normal values of CR l1ie between 0.05 and 0.50, and one
canh see that CR for most of the plants fell within this range in 1982.

Table 6 1ists the plants that had been in commercial operation for at
least five years as of December 31, 1982. At both BWRs and PWRs, the
number of workers per reactor-year increased by Tess that 10%, while the
values of the average collective dose per reactor-year and collective
dose per megawatt-year remained about the same as those found for the
five years ending in 1981. Also, the average dose per worker decreased
slightly at both BWRs and PWRs during this period. Figures 5, 6 and 7
are plots of some of the data that were used in Table 6. The dark bars
indicate the collective dose per site for each of the last five years
(uniess the reactor was in commercial operation for a shorter time), and
the circles indicate the five-year average of the collective dose per
megawatt-year for each site. They are in order by age of the facility,
and one can quickly see that the newer PWRs (Figure 6) have values of
these two parameters that are smaller than those of the newer BWRs
(Figure 5). This is also true when comparing the plots of the newer PWRs
with that of the older PWRs (Figure 7), but not when comparing the newer
and older BWRs (Figure 5).

In general, one can see from the listings in Tables 4 through 6 and
Figures 5 through 7 that the plants having the Tower values of the three
parameters shown for each year are usually the newer plants. Some of the
older, smaller plants also appear near the top of the listings since they
report small collective doses; however, the ratio of their man-rems to
the number of megawati-years generated will be higher because of their
Timited power generation capacity. Usually, when a plant reports a large
annual coilective dose, and a large man-rems to megawatt-year ratio as
well, it indicates that extensive maintenance or modifications were
undertaken during the year. For example, the PWR facilities reperting
high values for these two parameters during the last few years generally
have been involved in extensive tube-sleeving jobs related to the repair
of steam generators. At both types of plants, in-service inspections and
other plant modifications (such as pipe hangers, snubbers, and safe-end
replacements) were also major contributors. It should be noted that the
differences in nuclear plant designs and the ages of plants (Ref. 11)
even hetween plants of a given type affect the nature of these parameters
as well, and one should be careful when attempting to draw conclusions

from this data.
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Figure b
COLLECTIVE DOSE PER YEAR at BWRS 1978 - 1982
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Figure 6
COLLECTIVE DOSE PER YEAR at PWRS 1978 - 1982
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Figure 7

COLLECTIVE DOSE PER YEAR at PWRS (continued) 1978 - 1982
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3.1

ANNUAL DOSE DISTRIBUTIONS

Annual Whole Body Dose Distributions

Table 7 summarizes the distribution of the annual whole body doses
received by workers at commercial LWRs during each of the years 1969
through 1982. This distribution is the sum of the annual dose distri-
butions reported by each licensed nuclear facility each year. The distri-
bution reported by each facility for 1982 is shown in Appendix B. From
Table 7, one can see that prior to 1973 the reports had a different
format such that for doses less than two rems there were only two dose
ranges, 0.0 to 1.25 rems and 1.25 to 2.0 rems. This did not allow an
estimate of the collective dose, as previously described, to be made for
these years. For the years after 1972, the table indicates that the
annual collective dose increased nearly every year, as did the number of
monitored individuals. However, the values of CR show that the portion
of the collective dose due to individual doses greater than 1.5 rems has
decreased from a high of 0.72 in 1973 and has Teveled off at about 0.55
for the last few years.

Since personnel monitoring data has frequently been found to have lognormal
distributions (Ref 12), trends in the data may be observed from log-
probability plots of the data. If the data are Tognormally distributed,
the data points will form a straight 1ine when plotted on log-probability
paper on which cumulative probabilities are laid off on the vertical axis
at distances proportional to the corresponding number of standard devia-
tions above or below the median, and the dose is plotted on the horizontal
axis which has a logarithmic scale. Figure 8 displays such plots of the
dose distributions of workers at BWRs and PWRs in 1982. The position of
the ptot for the PWRs above that of the BWRs indicates that a larger
portion of workers at PWRs received Tower doses which resulted in a Tower
median dose (point at which the 50 percentile line crosses the plots) and
a smaller value of CR.

Further examination of the plots reveals that they form fairly straight
lines only to about 1.5 rems where they start to curve upward. This
curve js typical of distributions when there are several workers in the
higher dose ranges, (Ref. 10) and indicates that not the entire distribu-
tion is a lognormal one. A new theoretical analysis of occupational dose
distributions (Ref. 13) has found that these data are far better fitted
by a hybrid Tognormal distribution. At low doses, this distribution is
lognermal, but at higher doses, where radiation control programs require
that each worker's total dose be closely monitored so that the frequency
of doses approaching the dose limits is reduced, the distribution is
normal. This method of analyzing occupational doses may prove to have
several valuable applications (Ref. 14) for individuals involved in
radiation protection programs.

The compilation of the distribution data submitted by each facility into
one report, however, introduces an additicnal source of error. Since
individuals are not identified in the annual distribution reports, an
individual who was monitored by five different reactor facilities would
have been counted once on each facility's report. Therefore, when the
data were summed to determine the total number of individuals monitored
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Cumulative Percent

Figure 8

CUMULATIVE PERCENT OF ANNUAL INDIVIDUAL DOSES
1982

Median Measurable % ——
Dose CR
1982 1982 1981 1980 B
BWRs 0.34 0.59 0.57 0.63
20— PWRs 0.12 0.49 0.52 0.47 —_
] I I I I I [
0.10 0.25 0.50 0.75 1.0 2.0 3.0 40 5.0 6.07.0 10.0

NOTE:

Annual Dose {rems}

Each point on the curves represent the cumulative percentage of workers with
measurable dose who received doses less then the indicated annual dose. The median
measurable dose is the dose at the which the curve crosses the fiftith percentile.

*CR is the ratio of the annual collective dose delivered at individual doses exceeding
1.5 rems to the total collective dose.
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3.2

by all facilities, this person would have been counted as five individuals
rather than as one. This affects the distribution of doses as well as the
number of individuals and their average dose, because the individual could
have been counted five times in the lower dose ranges rather than one time
in a higher range in which his actual accumulated dose (the sum of his
doses incurred at each facility) would have placed him. Further discussion
of this is provided in Section 4.4.

Dose Distribution by Work and Job Function

Tables 8, 9 and 10 summarize the annual data submitted in accordance with
plant technical specifications in a format similar to that shown in
Appendix C. The licensees are requested to record the collective doses
received by station employees, utility employees, and contract workers
among varjous prescribed work functions and occupations. The report
submitted by each station for 1982 is contained in Appendix C. One may
note that in some cases, the licensee data had to be modified slightly in
order to fit into the prescribed categories.

Table 8 provides a detailed summary of the distribution of collective
dose by work function and personnel types for BWRs, PWRs and all LWRs.
It shows that contract workers performing special maintenance at LWRs
incur the largest portion of the collective dese. Table 9 presenis a
more general summary of this data for the last eight years, and one can
see that workers involved in routine and special maintenance activities
continue to incur most of the total cumulative dose. At BWRs (Table 8)
workers involved in these activities received 77.7% of the cumulative
dose for BWRs, and at PWRs these workers received 72.1% of the cumula-
tive dose, about the same as last year's value. The portions of the
collective dose received by workers during inservice inspection and
refueling at BWRs are 4.3% and 2.7%, respectively; at PWRs such workers
received 8.3% and 5.9%, respectively, of the collective dose. Overall,
contractor personnel received 61.9% of the collective dose (five percent
less than last year), and the station and utility employees received the
remaining 38.1% at LWRs.

Table 10 presents the distribution of the collective dose at all LWRs
among five occupations. As expected, maintenance personnel incurred the
majority (74.2%) of the collective dose with contractor-maintenance
personnel receiving about twice as much as the station and utility
maintenance employees, combined. Supervisory personnel received only
2.7% of the dose, while workers in the remaining three occupations -
operations, health physics, and engineering - received 7.1%, 8.9%, and
7.1%, respectively, of the collective dose. The coliective doses shown
in Tables 8 and 10 do not equal those shown in other tables in the report
because they are the sum of the doses taken from the type of annual
reports shown in Appendix C rather than the collective dose that was
obtained or calculated from the §20.407-type annual reports.
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3.3 Health Implications of Average Annual Doses

If any biological effects are caused by exposure to radiation in the work
place, the effects are Tikely to occur only after many years. The most
important radiation-induced health effects are excess cancers, which can
be manifested only years after exposure, and generic damage, which can be
expressed only in subsequent generations. A vast amount of scientific
information is available from which estimates of these risks can be made.
Much of this information, however, has been obtained from epidemiologic
studies of human populations at levels of exposure considerably higher
than those normally experienced in the work place. Compiementary to this,
information obtained from many animal and cell biology studies have
greatly enhanced our knowledge and understanding of the biclogical effects
of ionizing radiation. Although using this information to estimate risks
in the work place introduces uncertainties, these uncertainties can be
dealt with in such a manner that the risk is not likely to be underesti-
mated. Thus, the discussion below is 1ikely to overstate the health
implications rather than understate them.

Cancer induction as a result of radiation exposure has been examined by
many organizations having scientific and medical expertise in the subject.
One of these, the National Academy of Sciences (NAS), published a compre-
hensive review of the biological effects of ienizing radiation in 1980
(Ref. 15). Based on this report, a large working population receiving

one million man-rems might suffer an estimated 100 te 200 additiocnal
cancer deaths over the remaining years of their lives. This risk estimate
can be applied to the 52,190 man-rems (Table 3) and the 84,382 workers who
received measurable exposures. The result is that for the total work
force exposed at commercial LWRs in 1982, the expected number of
additional cancer deaths that might result from radiation dose received
that year would be less than ten. These deaths would occur many years
following the exposure and would be in addition to the approximately
12,000 cancer deaths that occur normally in a population of 80,000

workers without exposure to this amount of radiation. Perhaps more
meaningful to the individual workers are the health implications to the
workers receiving the average dose of 0.62 rems or the maximum dose of 10
rems or so during 1982. The estimated increased cancer death risk is

less than one chance in 10,000 for the average dose and about one chance
in 1,000 for the ten-rem dose. Should a worker receive 0.62 rems per year
continuously during his entire working career (working until age 65) his
risk of dying from cancer could increase by about 2% of the normai risk

of dying of cancer. These risks can be compared to the American Cancer
Society's estimates of one chance in four of developing cancer and one
chance in seven of dying of cancer.

The potential genetic effects from a workers population receiving about
50,000 man-rems is very small compared to genetic damages that occur
spontaneously in this population. Based again on the 1980 NAS report,
from zero to four serious genetic diseases could be induced in first
generation children of the 80,000 exposed® workers and from three to 60

*Assuming that, on the average, each exposed person will have one child in the
future, i.e., 80,000 children born to this worker population.
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in all future generations. This number can be compared to the approxi-
mately 100,000 serious genetic defects that occur normally in one million
live births, i.e., an average of about one serious defect in every ten live
births. Thus, the total genetic damage in the first generation children

of 80,000 workers would be an increase of less than four cases (less than
0.05%) to the expected 8,000 cases that occur normally.

3.4 High Temperature Gas Cooled Reactor (HTGR)
The only HTGR operating in the United States is the Fort $t. Vrain plant
near Denver, Colorado. It is owned by the Public Service Company of
Colorado who was licensed to operate the plant on December 21, 1973. The
330 MWe (net) rated plant achieved initial criticality on January 31,
1974, and began generating electricity in December 1976. However, the
plant did not declare commercial operability until July 1, 1979 and for
most of 1982 it was still restricted to a 70% power level, except for
testing.
As shown in Table 11, annual whole body doses incurred by workers at the
plant have, in general, been minimal. In 1982, everyone monitored
received a whole body dose that was less than 0.10 rems, and no one has
ever exceeded an annual dose of 0.25 rems. The average dose per worker
remains at about 0.05 rems or less. For the nine years ending on
December 31, 1982, the total collective dose for workers at the site was
about 22.0 man-rems, and a total of 373 megawatt-years of electricity had
been generated. This yields a nine-year average of about 0.1 man-rems
per megawatt-year. The average value of this parameter for LWRs is
seventeen times as much (Table 3).
TABLE 11
ANNUAL WHOLE BODY DOSES AT FORT ST. VRAIN
1974 - 1982
No. of Individuals with Annual Doses Average
in_Ranges (Rems) Total Annual Measurable
No No. of Collective | Gross Dose Per
Measurable | Measurable | 0.10- | Individuals Dose MW=Yrs Worker
Year Dose <0.10 0.25 Monitored (Man-Rems) | Generated (Rems)
1974 1597 63 1 1,661 3.3 0.0 0.05
1975 1263 0 0 1,263 0.0 0.0 0.00
1976 1362 25 0 1,387 1.3 2.8 0.05
1977 946 55 1 1,002 2.9 29.8 0.05
1978 896 34 0 930 1.7 75.7 0.05
1979 1149 170 2 1,271 6.4 52.1 0.01
1980 802 57 1 960 3.0 83.2 0.05
1981 1096 31 0 1,127 1.0 93.6 0.03
1982 978 22 0 1,000 0.4 72.6 0.02
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4.2

TERMINATION DATA SUBMITTED PURSUANT TO 10 CFR §20.408

Termination Reports, 19639-1981

In 1969 the NRC (then the Atomic Energy Commission) began requiring
operating nuclear power facilities and three other types of licensees* to
submit personnel identification and exposure information upon the termina-
tion of each monitored person's employment or work assignment in the
Ticensee's facility. The appropriate information on each report is
manually coded and entered into the Commission's computerized Radiation
Exposure Information and Reporting System (REIRS) at Oak Ridge, Tennessee.
The data are retrievable by several criteria - social security number,
name, facility, etc. - which allows statistical apalyses of the data, as
well as the tracing of individual dose histories. During the years that
this information has been collected, some 880,000 termination records
have been received for approximately 250,000 individuals who have been
reported as having terminated their employment at nuclear power plants.
The figures given for the number of reports and the number of individuals
are different because numerous individuals have been terminated more than
once over the years and because some individuals may have had external
doses reported for more than one part of the body, as well as estimates
of internal depositions of radioactive material, each of which is counted
as one record. Table 12 provides a breakdown of this information for
individuals terminating during each of the fourteen years and shows that
the number of such records continues to increase each year; however, the
number of terminating individuals appears to have leveled off at about
66,000,

Limitations of the Termination Data

when examining or using the statistics shown in the report that are based
on the termination data, one should keep in mind that these data have
various limitations, such as the following: (1) Some licensees submit a
termination report for each monitored non-utility employee at the end of
each monitoring period rather than waiting until the individual actually
leaves the facility. ({2) The period(s) of exposure that are reported for
terminating individuals may indicate the monitoring period during which
he may have been exposed to radiation rather than the actual dates of
exposure. (3) Some licensees report cumulative periods of exposure and
doses rather than the actual periods and dose incurred during each pericd.
(4) Licensees having more than one licensed facility sometimes file a
termination report when the individual Teaves the second facility that
includes the dose which he incurred at the first facility that had
already been reported. Although attempts have been made to correct for
some of these problems, they are still an additional source of error in
any statistics developed from the termination data.

*Industrial radiographers; fuel processors, fabricators, and reprocessors; and
manufacturers and distributors of specified quantities of byproduct material.
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TABLE 12
TERMINATION REPORTS SUBMITTED
FOR REACTOR PERSONNEL

1969 - 1981

Number of Number of

Termination Terminating
Year Records Individuals
1969 790 730
1870 2,130 1,910
1971 2,350 2,200
1972 4,500 3,890
1973 11,530 9,070
1974 16,950 11,600
1975 38,380 22,630
1976 63,590 35,290
1977 81,704 36,864
1978 85,308 37,359
1979% 118,218%* 48,305%
1980%* 162,515% 65,092%
1981%* 174 ,546%% 65,747*
1982%* 83,247** 31,587*

*Data for these years were updated
based on more recent compilations.

**Not all of the termination data
for individuais terminating during
1982 have been entered into the
REIR System.

4.3 Transient Workers per Calendar Quarter

One use that is being made of the information contained in the termination
reports is the examination of the doses being received by short-term
workers. Since nearly half of the termination reports indicated periods
of exposure that were less than 90 days, it is possible that several
thousand individuals could have been employed by two or more licensees
during the same calendar quarter. Thus, a "transient" worker is defined
here as an individual who began and terminated employment at two or more
different licensed facilities within one calendar quarter. This allows
one to examine the doses of those workers most likely to approach the
quarterly limits without their employer's knowledge since they move so
rapidly among facilities.
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4.4

Table 13 displays some of the information gathered from these termination
reports that were submitted by the licensed nuclear power facilities.

The number of these workers has increased more than twentyfold during the
five years 1972 through 1976, but now appears to be increasing at a much
smaller rate. The top part of Table 13 shows that the average individual
dose (which is close to being a quarterly dose for most of these workers)
showed a decreasing trend in the earlier years and has leveled off at
about 0.42 rems. The lower half of the table breaks down the information
shown in the first part and presents the doses of the workers employed by
two, three and four or more different reactor licensees. One can see
that the majority of these workers were reported by two different licensees
during a quarter, while the smaller number of those terminated by three
or more licensees generally received higher average doses. Examinations
of these records have revealed that some individuals have worked for as
many as six different NRC licensees during one calendar quarter. However,
only a few instances have been found in which a worker exceeded his
quarterly 1imit of three rems as a result of his working at two different
licensed facilities within one calendar quarter. Two of them occurred in
1980 when the doses that the workers had received while employed by the
first utility were revised upward later in the year. This resulted in
their receiving a quarterly dose that slightly exceeded three rems. That
is not to say that no other workers' doses have exceeded the guarterly
1imit because the records of those who were employed by a second licensee
for a period spanning the end of a calendar quarter could not be examined
in this manner, and the records of those employed by other than four
categories of NRC licensees are not submitted to the NRC.

Transient Workers per Calendar Year

Since the number of transient workers per calendar quarter comprise only

a small percentage of the total number of individuals terminating each
year, it was decided to change the criteria such that the records of more
workers would be examined. This was done by selecting the records of all
individuals who began and terminated two or more periods of employment
with at Teast two different reactor facilities within one calendar year
and by summing each worker's whale body doses. An examination of this
data would allow one to determine the number and average dose for these
"annual transients." Table 14 presents the number and doses of these
transients that was found among the individuals terminating during each

of the five years 1977 through 1981. This has not been done for the 1982
data because not all of it has yet been computerized. One can see that
the number of these workers has nearly doubled since 1877. The average
dose, however, has declined somewhat since then and remains at about one
rem. The lower portion of the table shows the number and doses of workers
that were terminated by two, three and four or more different reactor
licensees during each year. One can see that the average dose of workers
employed by two licensees increased to 0.91 rems in 1980, while in 1981 it
fell back to a value (0.78 rems) more in line with that found for previous
years. The average dose of workers employed by four or more licensees has
continued to decline, and in 1981 it was calculated to be 1.56 rems.

In order to determine the impact that the inclusion of these individuals

in each of two or more licensee's annual reports had on the annual summary
(Table 7) for all nuclear power facilities (one of the problems mentioned
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in Section 3.1) Tables 15a and 15b are presented. Table 15a shows the
actual distribution of these transient workers' doses as determined from
the above-described termination reports and compares it with the distri~
bution of the whole body doses as they would have appeared in a compila-
tion of the annual statistical reports submitted by each of the nuclear
power facilities. During each of the years shown, there was an increasing
number of transient workers who were counted more than once. Some indi-
viduals were reported by as many as nine different facilities. 1In 1977
the 2,873 transients that received a measurable dose were counted as
6,341 workers. By 1980 the number had grown to 4,930 transients who were
probably counted as 10,749 workers since they were employed at several
facilities. The Tatter incurred a collective dose of 6,028 man-rems, an
average dose of 1.10 rems, and an average measurable dose of 1.22 rems.
In 1981 these figures decreased somewhat, and there were 4,737 annual
transients who received measurable doses that totaled to be 5,109
man-rems. This yielded an average measurable dose of 1.08 rems.

Table 15b illustrates the impact that the multiple reporting of these
transient workers had on the staff's compilations of the annual statisti-
cal reports for the years 1977 through 1981. Since each nuclear power
facility reports the distribution of the doses received by workers while
monitored by the particular facility during the year, one would expect
that a summation of these reports would result in individuals being
counted several times in dose ranges lower than the range in which their
total accumulated dose (the sum of the personnel monitoring results
incurred at each facility during the year) would actually place them,
Thus, while the total collective dose would remain about the same, the
number of workers, their dose distribution, and their average dose would
be affected by this multiple reporting. This was found to be true because
too few workers were reported in the higher dose ranges. For example, in
1977 the compiled annual reports indicated that 270 individuals received
doses greater than five rems, while the adjusted distribution indicated
that there were at least 351 such workers. This resulted in an average
measurable dose of 0.80 rems rather than the 0.74 rems obtained from the
compiled reports. Although the number of these transient workers increased
from 3,161 in 1977 to 5,264 in 1981, the number of them with doses exceed-
ing five rems has remained at about 50 except for 1980 when the number
increased to 92. In general, however, since the number of transient
workers receiving measurable doses is only about five percent of the

total number receiving measurable doses during the year, their impact on
most of the statistics derived from compilations of the annual summary
reports is not very great.

Temporary Workers Per Calendar Year

In order to complete the examination of the doses received by the short-
term workers employed at nuclear power facilities, Table 16 summarizes

the data compiled on "temporary workers". Temporary workers were defined
to be those individuals who began and ended their employment at only one
nuclear power facility during the calendar year. One can see from Table 16
that the number of these individuals has grown during the last few years,
but appears to have levelled off to about 28,000 workers with measurable
doses in 1980 and 1981. Comparison of these figures with those in

Table 15b reveals that these workers comprised 36% of the total number of
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workers (76,856) receiving a measurable dose in 1981, while their collec-
tive dose was only 30% of the total collective dose. Their average mea-
surable dose of 0.59 rems was also considerably less than the overall
average of 0.71 rems.

TABLE 16

TEMPORARY WORKERS PER CALENDAR YEAR
(Individuals terminated by only one employer)

No. of Total No. No. with Collective Avg. Dose Avg. Meas'ble

YEAR Reactors Monitored Meas'ble Dose Dose (Rems) Dose (Rems)
1977 57 29,090 19,094 11,373 0.39 0.60

1978 64 28,864 17,110 9,821 0.34 0.57

1979 67 38,347 21,491 9,488 0.25 0.44

1980 69 48,383 28,305 16,168 0.33 0.57

1981 73 47,348 27,984 16,393 0.35 0.59

4.6 Age and Dose Distribution of Terminated Workers

4.7

Since some of the termination reports provide the birth date of the
individual, one could examine these records and determine the age and
dose distributions of workers that terminated during the year. Table 17
indicates the results of such examinations for the years 1975, 1978, 1980
and 1981 for power reactor personnel. One can see that the age and dose
distributions for personnel terminating during these four years has
remained about the same with more than 50% of the individuals being less
than 35 years of age at termination each year. From 1975 to 1981 there
was an increase of 8% in the collective dose incurred by these younger
workers (less than 35 years old) the largest increase being in the collec-
tive dose received by 25 to 29 year-olds which went from 20% to 24%.

Most of the other age groups incurred collective doses more comparable to
their fraction of the total number of personnel. Figure 9 graphically
displays the age and dose distributions of those workers terminating
during 1981 for whom a birth date was reported.

Career Doses

The termination data also permit estimation of the whole body doses
accumulated by the workers monitored by nuclear power facilities when
they terminate their employment. This was done by summing each indi-
vidual's periods of exposure and corresponding whole body doses to give
the worker's cumulative years of exposure and occupational dose that he
received during his "career." The termination data for some 207,000
individuals terminating from nuclear power facilities between 1977 and
1982 were examined in this manner. The cumulative periods of employment
and whole body doses were then broken down into ten ranges for the length
of employment and fifteen ranges for the cumulative doses. Table 18
contains these detailed dose distributions, and Table 19 summarizes the
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FIGURE g
AGE AND DOSE DISTRIBUTIONS OF PERSONNEL TERMINATING IN 1981
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data and presents the average measurable doses, the highest cumulative
doses, and the years during which the highest doses were accumulated.

One can quickly see that more than half of the terminated individuals
(120,879) has been exposed for less than 90 days and that nearly half of
this number (58,774) did not receive a measurable dose. A good fraction of
these were probably visitors, such as reporters, company representatives,
consultants, etc. that were monitored for identification and convenience.
It is primarily for the reason that the average measurable dose is shown
rather than the average dose per monitored individual.

Table 19 shows that the average measurable dose ranges from 0.53 rems for
periods less than 90 days to a high of 13.90 rems for the 15 to 20 year
period. In general, the data shows that the average annual dose (estimated
by dividing the average dose for the period by the average number of years
in the period) tends to decline with increasing length of employment.
However, since there is such a small number of workers have longer periods
of employment, these average doses may change appreciably as more data is
collected and analyzed. It should also be pointed out that these statis-
tics do not give a clear indication of the actual time period over which
doses were accumulated. For example, a worker could be employed by a
nuclear power facility for one month each year for ten years, and he would
be placed in the employment range of 90 days to one year. Therefore care
should be taken when making conclusions based on these data.
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5.  PERSONNEL OVEREXPOSURES

Table 19 presents the number and types of personnel overexposures that have
been reported by power reactors pursuant to 10 CFR 820.403 and §20.405 since
1971. In 1982 there were only two individuals reported as being overexposed.
One overexposure occurred at the Indian Point 2 plant on June 1, 1982, when a
contractor diver received a whole body dose of 8.67 rems (to bring his dose
for the quarter to 9.4 rems). While attempting to relocate a fuel assembly,
the diver's survey equipment malfunctioned, and he entered the high radiation
field produced by the assembly without immediately realizing it. The other
overexposure occurred at the Zion 1 plant on March 25, 1982, when a shift
engineer received a whoie body dose of five rems. The engineer was partici-
pating in a planned entry into the cavity beneath the reactor vessel in an
attempt to locate water leaks which were causing problems with the head removal
operations.
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APPENDIX A*

Personnel, Dose and Power Generation Summary

1969 - 1982

A discussion of the methods used to collect and calculate the
information contained in this appendix is given in Section 2.1.



0°6¢ €L°0 131 20T 99¢ 68 Sy €29 G'ee 0°€ET 646T

9°€ 19°0 997 6 Z8 €6 QLT 58¢ 67 LL S8 8461

LL ¢L'0 vLe 09 ove te PEE gt vEL 9'Et Liet

86 6570 81 SOt £0¢ 28 68¢ et 1708 9°6¢ 9/6T

T°5 09°0 09T trd FZAN 84 081 00 8°6S 1°GE G461

8'9 86°0 vee 44 [244 2] 9le 8¢ £°0L L70F L6T

9°q 8T'1 991 61T 48¢ 1t¢ 6705 €L6T MW $9 - A31dedE)

A8 £6°0 81 S6T G e 2L61 UMg - BdAL

't TL°0 8T 03¢ VAN 44 TL6T £9/¢ vwoijedado {BLIJSUAIOD IST

S £9°0 be1 06¢ STEY 0L61 9-Nd( ‘GGT-0% 32420(Q

g8z ¢80 9ET S9T T8t 6961 INIOd %204 914

8’1 ¥E0 8Tt T8¢ LY 9¢t 669 SSLT 9'Tt L792¢€ 2861

¥ 61°0 8 FA 4l 161 8¢ 622 Lg2t 9°EL v L8 1861 M4 018 - AiLdede)

6'€L| 0£°0 9. Ly L 9/ €56 L181 879 8°6¢ 0861 ¥Md - odAL

970 6170 S9 L9 01t 4 A ¥0L 0°0% 0°Tee 6461 9//0T uoL}E4ad0 |BLIJBUALCD 35T

9 0 62°0 8¢ €5t 6LT 1t 061 949 80t 2 ¥0g BL6T 99-¥dd ‘¥£E-05 39%20(

20 9270 62 85 6L 8 L8 1EE 0°4LS 9°GSE LLBT T AJTIVA ¥3AV3ID

6°0 0570 86¢ S0S 90L 6 £08 8091 9789 506 2861

0T 050 64¢ £¥8 cLb 0tT <01l §5¢2¢ £°89 L7 H0TT 86T

80 82°0 62T £Te 192 18 443 €ECT L7E9 8 est 0861

670 §2°0 LT ¢5¢ §1E ¥4 69¢ TEET £°65 0°/6E 6461 oMW 868 ‘9¢8 ~ A3Loede)

€0 9270 08 60T £8T 43 68T el S 4L 7429 8461 08/t YMd - =dAy

t°0 €v°0 ST it 82¢ 8Z 95¢ 109 879L £7019 L46T  {-"t{/ZT uoljedado [2LIA3UWWDD 35T

9°Q T9°0 68T 00t ¢9¢ L2 68¢ 9/ 9799 9 v9¥ 9/61 9-4dN ‘T15-8d0 ‘E€TE-05 3183200

00 YL0 i¢ LT 5794 0885 S{6T Z ‘T SYSNYIuY
JdA=MA (sway) RyLiian 40% sdsyl) % SUOLY | SWBJ S350(Q 3fge Jdogoed | (AA-MHd)

J8d JayAoM | 3 uoLyels | -oeAlUO) quiey | -eaadg | -uel ~ANSEAW UILM AatLlg JBIA N1-=T 4 ucryeziuebuag Burisoday

swas | J4ad 8sog adA] [suuosdzd UC13oUNS 40N Le1ol |2uuosJad -BllRAY | -33EM

-uey | sbedsay J8d swsa-uey Jad swad-uey Letol JLun -ehay

AJBWWNG UCL]RJBUSY JBMOJ pUB 3500 ©|aUUOSIR4

Y XLpusddy

46



v'0 9€£°0 L€ £¥T 18¥ 1 005 T6ET 864 88Tl 8461 69~

50 Yz 0 £2¢ ¥22 11§ 9 LS 6922 172 0849 16T ‘£6-¥d0 f8TE-0G ‘LTIE€-0S 394200

0 s1°0 99 8 9% g2 v/ 108 2°66 =T 9467 Z T S44110 JH3ATVD

59 9,0 156 1¥82 0£9¢ zZ9t 2BLE L56% £°08G € "0%S 2861

672 89°0 174 0681 642 BS1T g£9¢ YG8E 6795 2°626 1861 M 06/ ‘06L - A3toede)

9°G 201 Zit 860¢ 6SLE T 0/8€ 88.L€ 2°25 Z°L89 086T HMg - 8dAL

Z't 06°0 825 $202 5042 6 2092 1692 1709 0°018 6461 LL/8

g°0 69°0 608 569 506 66 $00T 85T L°E8 T°gLT11 8L6T ‘GL/TT u0LyRAado |RIDLSWHUOD ST

gt ¥L70 LEE 284 T£0T 8t 6TTL FALN LGS 17162 LEBT [T~ “29-¥d0 1628-05 ‘¥2E-05 19%00Q

T 920 ¥0T 222 1€ 61 9Z¢ 5921 095 27162 9/6T T “Z MIIMSNnYg

T 89°0 £061 LTE 6€02 18T 0222 Lize 9749 +°6202 2861

1T 0L°0 9/61 Yot 0822 001 0882 6LE€ 6’69 6°2£12 1861 BMW S90T “G90T ‘6901 - A3ioede)

80 £8°0 LT 6% 1281 ¥ 5281 rAvEA 9°EL 1-g81e 086T Mg - ad&L

L0 29°0 8LET 682 £99T 0 £991 6892 T°6L 0°€6€2 6461 LL/E SL/E

6°0 SL°0 £66T 652 88LT ¥ Z641 9/£2 5°€L 12661 81567 ‘$£/8 UOLYBURAO | BEDUABUAED }ST

970 9% "0 $19 6¥2 £08 09 £98 8481 0°€s G L2ET L16T 89~ *Z5- "€£-¥d0

L0 Ir°o v£2 1022 6°92 9°/EE 9/6T tagZ-05 ‘092-056 ‘662-0§ IMd0g

0°2 ¥1°0 53¢ 0962 8L L 19T S/6T € ‘Z ‘T AMY34 Shmoua

5/ £€9°0 092 89 661 62T 828 126 80/ 9°¢th 2861

82 €E70 2T ge 201 86 09T 6LY 906 6°9S 1861

Z°L 6570 £9¢ 16 BEE 9T +GE 665 064 68 0861

{ponuLIuvog} INIOd WI0¥ 9IS

Ny {(sway) AMipan J0% SA3YI0 SuUoLy | suad sa50( 9|qe 403084 | (UA-MH)

J4od JBNAOH | R UOLJR}S| -DBAIUO) utey | -edadg | ~uey ~ANSE3H YLILA ALLtq JE3) JBIA voiyeziuebiag Builtodey

swas | Jad asog adA} [auuoS4ad $0iq2ungd JJIOom {e10}{ |2uugsday ~B{lBAY | -17ER

-uey | abedaay Jad swad-uel J4ad swad-uey Le1oy Lun -efisy

AJBUAING UDL1243USY JBMOd PUB S0 ° [aUUOSUD
L L

(panutiuo)) ¢ Xipusddy

47



6°0 €470 18T T9¢ 9it 59 s 2 7 998 £°229 2861

£E1 2970 L6T ¢BE 918 £9 BLS SE6 Z°TL T 45% 86T

6°T 60°1 GT¢ bak] 68L 0L 658 S8/ &1L £ '8t 086T

o 2570 T 68 TLT 0s Tze A 9748 0°T6S 6461 M ¥9L - Arloede)

£°0 €5°0 001 8% 8T 0F 851 162 0°16 07945 846T ymg - adhy

0 £9°0 TET 99 LT 0g 61 GIg £°98 ¢ 8ES LL6T ¥4/ woliedado |BLIJBWOD 3ST

8°0 a0 13143 01e TI¢ 6E osg €94 G 6L [ 54 946T 9t-4dd ‘862-0S8 1920(

20 oz'o 86 6T L8 o€ LTE BLS 9°€EB t 95t Si6T NOILYLS 34002

5°0 9t "0 Lee it Zg9 L9 669 FAASIN 8°69 91941 86T

¥0 6t "0 £1Z et L09 314 5G9 IPET ves €7£559T 86T SMA 2B0T “9MW t¥0T - A1loede)

£°0 LE°D 041 £2¢ Lty 9t £6Y SHET 198 74 ¥ -gsstT 0861 Mg -~ 2dA)

G0 050 ¥9e i €49 St 8TL ST £°469 0 ELET 6461 8L/L

ALl £F 0 L6T 6ET L8¢ 6% 9ge 8LL 9°¢s 8 il 846T ‘G//8 uoitedsdo |eLOJBUWOD 35T

570 Lg'q 9T 8cT 8Lz 12 662 208 T°94 0°gls LL6T ¥L- ‘85-3d0 fGIE-05 19%D0q

I°0 6270 14 T €0T £T 91T G6t T°€8 ¥7L08 9/61 ¢ ‘1 Mo02

80 65°0 569 Fdtiy €46 78 £50T 5081 L'EL £°8E2T 2861 SMW SZB ‘Gg8 A3loede)

70 6E°0 622 8LE 815 62 £09 G657 1°¢8 L 6LET 1861 dMd - adAy

S°0 S¥°0 /2 0¥ 299 ST LL9 96+%1 T8 6°60€T 0861 Lify

L0 9870 28t Ay Ll €€ 508 BZYT 0°¥L 0°T9TT 6L6T ‘6//G uoljeJdado [BL3JBWNOD ST

(panuLaued) 7 ‘T $441710 L¥IATVD

A =MW {sway) ALELan 403 Sd3yl0 ¥ SUoL} SWad $350( 3[qge 402084 | (UA-MM)

Jdad JdB%J40M | B UOL1IRS | -dBAqUOY) ‘quiey | -edadp | -uey -JdNSseay YIip Mg 4B3L Je) uoLieziuebug Buijdoday

swad | Jad ssog adf) alitosaag uoL3oung yJop L2310} [auuosaag ~BleAY | -33EM

-uel | abBedaay Jad swad-uepy Jad swad-uejy teiog JLun -ebay

AJRUUING UOLIELBUDY UDMOJ puE 3500 ‘|auuosdad

(panuiiue)) y xipuaddy

48



“qdodad

8Y7 UL BABYMIS[3 UMOUS S4070BD4 {BLOJAWNOD JO UNOD 3y} UL PapN{aul [113S SL 3L NG ‘UMOPINYS Si T USPSAAQy

L°¢ YL 26TL IR7AS 818 9£T £¢6¢ ¢152 6°LL £°680T 2861

L°Z 91T 256 0681 $89¢ 0Zt ¢08¢ 802 S°TS £°6e0T T86T

072 LL°0 10T £60T 6981 9Ee G012 FAYAA 0°69 ¥ vi0T 0861

g1 SL°0 BSTT 9 6091 16T 0081 £0ve Ll 0 €101 6/6T

¢'1 6L°0 016 619 geel ¥02 6241 9P6T g 6L FArA TAN 8/6T

ST 1670 0001 £69 LIET 9Tt £691 2981 0LL 6°¢E1T LL6T

ST 960 16 378 FA*S A 82zg 0891 9FLT 808 2°Le1T 9/61

8t g1 T/TT 282¢ 51t Tie g£gre 01Ee 9749 1°80L SL6T MW €24 ‘CLL *16T - Ailoede)
0°¢ 01 c09T LS 2991 651 6 S §ev8 ¥L61 Mg - adAj
80 0470 665 the 96/ EYT 6E6 TPET ¢ eTil €6T /1T ‘0L/L
9°0 82l L EdeT 26T ‘pe/L uoliedado [EBLIADUWIOD 3IST
8’1 8T/ S°¥6e 1467 Gg- ‘61~ ‘g-ddd
6°0 EHT 17891 0l61 ‘642-05 /£Z-08 ‘OTO-06 Id0Q
5°2 982 166 6961 £ ‘Z %1 N3GS3yC
¥0 ¢T°0 G¢ 6¢1 26T Zt ¥o1 0GET 519 2°06¢ 2861 oMy v/8 - A3loede)
T°0 oT'0 9¢ Z€ {5 T 88 8lG L ANA] ¥ IES 1861 dd - 9dA}
g0 g1o €€ 1T 0S5t 4 51 £8¢1 279t ¥ 9%¢ 086T LL/TT torjedado |BEDJA8WLOD 3ST
10 0T 0 Ge S Zc 8 0g t0e 049 0°18¢t 6461 £-4dN 19%€-05 184300
T°0 1t°0 ve ¥1 St €T 8t ¥4 L8t ¥°92¢ 8461 T 35539~-SIAVQ
£°0 €270 19 9Tt 89T 6 LLT 08L 0°9L 8°68¢% 2861 M 908 - A3loede)
80 9€°0 2Lt 9gZ obe 8T 80t 0211 229 ¥ o6t 1861 UMd - dAL
91 6570 £ve 298¢ 109 74 §Z9 £50T ¢'Es 17 20F 0861 LL/€ uoiiedado jeldasuuod 3sT
T £v 0 53:28 9¥e 99 6¢ 134 0GsTL 6°8S g eay 6461 2.-4d0 1ZOE-0S 19204
0°1 0570 LL e £1E 8 12¢g £¥9 AR §°T1g 8/61 £ UIALY IWLISAHD

A A M {(sway) ALLLEIN 407 S4IYI0 ¥ suoLy swoadk 5350 3|ge 403284 | (JA-MID

4ad daqdopn | 3 uoljels| =2eJA3u0) TIULEY -eJdadg ~uep -dnsealy Y1lm ArLiLg Jeap JETL uoLyezLuebag Buryaodey
swad | Jad asog adA] 18uuosdag UGLLOUNd 340N [e30] [BUUOSJBY ~greay | -11em

-ugy | abedaay 2ad swRJL.URK Jad swad.uey LB30 LR —ebay

AJBUIING UOL3IRJBUDY JABMOJ PUR 2507 ©|BUUOSJS
L 9 L

(ponut3uog) y xipuaddy

49



‘26T UL BWLY 15411 3yl Jo) PajUNoD sem Z zmppmmm

0°¢ 1670 82¢ 298 ¥S0T 9eT 0611 Zgete 0°SL 9°E8% ¢B6T

¢z £5°0 £GE ¢L0T 8€eT £81 SevT 0ste LvL 6299 861

0¥ 66°0 cEe 808T PAAN 8Tl 1) 117 950¢ €0 § 609 0861 MW 018 - A3ioede)

G°¢ 0°1 T1¢E 8ES 069 69T 658 asg 8708 0 6vg 6/6T Mg - |dAy

81 00°T A% 65 L 99t 606 06 T-eL 0°46Y 86T §¢/1 uolLiedado [BLOJBWWOD 3ST

£'¢ 8L70 vt L£6 9501 14" 0801 08cT t'89 S°09% LI6T 6G-4d0 €E€E-0G 39400q

v'0 Y0 202 Qo9 9'TL 0°681 96T AITHLvdZLIA

MW ¥18 ‘v08 - A31omde)

770 £€°0 882 961 62€ 66T 8t EGPT 26 S 12T z861 ¥Md - adAL

91 8€°0 1¥2 0Le S1¥ 96 iTs TEET F AN FARUIRY 1861 I8/L

870 €E°Q 08¢ S81 6¢€ 90T Seb gcet €769 £7458% 0861 ‘LL/21 uoijedado |eLOJBWWOD 35T

0°€ 25°0 £8T 09% G5E€G 80T €9 FiAAN 9°8¢ 0°T1iZ 6L6T 8- ‘Z-d4dN *¥9E-05 ‘BPE~0G 18%4d0Q

T'0 0270 174 143 69 6E 80T £Les 5798 8°ETL 8/6T gt ‘T AFT¥v4

870 ¥ 0 14 SLT Ttz 8T 6¢¢ ¥es L'vL G°8L2 286t

8¢ T9°0 26T 866 ¥EL 9¢ 064 9821 876% Ll 86T

0°¢ T9°0 0T 0.5 6ES € TL9 8011 g€l T 6EE 086T oMl 616 - Aytoede)

8°0 9€°0 ag 612 ove 1 si¢ L5 0°8L 0°2s¢ 66T yMe - adh]

69 8870 A 4 ZE6 Ste 65 vi6 it A ¢ '6¥T 8(6T G//2 uoljedado |eLIJUBWEOD ST

870 9570 6L Qze £9¢ 9¢ 66¢ 8ES 6°8L 9°gGE £46T 6F-¥d0 ‘TEE-0% I194D0Q

£°0 0£°0 47 29 16 T S0T 0sg 0°'8L 2°s0¢g 961 JTONYY 3NYNa
A b (sway) AL L0 4073 sdaylp % sucLy | swad sasoq s|ge 409284 | (JA~MW)

Jad 4aqaoM | g uoLyels | -oedquo) JuLel | -easdp | -uel —dnseal UiLM AyLLLg NI-E3 4e3) uoiieziuebug Bupyaodsy

swad | Jad asog adf| [allosJdag UOLDUNS YJAOM 1e10) L2uupsJad -BllEAY | -~31BM

~uep | =besaay 49d s -~uey J4ad swad-uey |epo] JLun -ebay

AJBUILNG UOLIBABUSY JBMO
(panuijuo)) vy

X 1puaddy

d pue @so( ‘|suuosJddd

50



6°¢ ¢0°T 65 avs 090t 08 OFTT LTIT 8785 0°68¢ 2861

91 TL°0 ¥ov J4:14 909 94 G698 SZ6 T°¢8 0°66€ 86T

6'T 9970 90¥ cog 9 ] 80L £L0T 0°9L 5704 0861

LT £9°0 S8E L0g ¥2s 89 ¢6s 848 g ¢L 0°485¢ 646T

¢’ 1 89°0 A3 86 0cty 02 oSt LG9 9 08 98¢ 8461

1 L0 Tge 0¢t 98¢ ST iov 0€s 5768 9°49¢ £46T

§°¢ 8’0 v 0te 108 6¢ 9t9 85/ Z°89 8°8¥%¢ 946T

§'1 8,70 8ES 589 L£794 <°69¢ SL6T MW 0Ly - A3loede)

8% 681 5221 88 Y29 £L7€9¢ PL6T Md - 2dAL

S°0 0£°0 OvT 8 69T S5 vee 6Tt S 60 e/6T 0L/L uoLiedado (eLOd4BUWOD 3ST

§°¢E 51 6L 842 T96 T ¢E0T LL9 9°¢6e {61 8T-4d0 ‘¥bZ-05 38%D0(

€T 9¢°'1 [24Y 80T T9¢ 69 Qe ove 87/¢¢ 1461 YNKID

S0 9€°"0 811 66 ELT b FANA 09 L°68 0°8TY <861

gt 95°0 ¥02 pAT4 {6€ T9 85Y F44:] £l 6°09¢ 1861

8°¢ SL°0 rA T4 9cb 0£S 8¢ 899 68 709 £eve 0861

£°0 82°0 6L A L0T 61 92T st L°G6 0°0bt 6461

Z'T 69°0 65¢ 181 Tat 65 0Ty 969 T°6L £°2re BL6T MW g/y - A3idede)

80 9570 G2¢ el 214 £E 162 SES ¥'6l 8°16¢E LL6T UMd - 8dAy

¢'T 970 L2 8¢ S8¢ 8¢ E1E 918 5769 6°59¢ 946% £4/6 UOLledado [BED3USWWOD 3ST

NN €9°0 A1 b 6¢ 69% ¥L9 £°26¢ SL6T 0t-440 1682-05 194d0Q

20 cz’0 Ly ¥e T FX4S G'eg 0°¥6e 46T NNOHTYD 1304
dA Ml (suay) Ari[Lan Jog sday10 9 suoly | swed 53500 3|ge 403024 | (WA-MW)

Jod Jda%dop |9 uollels | -oedju0) “quiel | -eaedp | -uel ~ANSEB}W YILM ArLpLg Wi- T ARBA uvorgeziuebug Buriuoday

swaJ | J4ad @so( EL INIEDTCENEN uoL3ound ¥JoM |eao] LauuosJaag ~g|leay | -11Bm

—uel | abeaaay Jad swad-uey 49d suRJd-uel [e10} 1LUR ~-eBajy

AJBUUNG UOLTRPABUDY JBMOJ PUR BS0( ° [BUUOSJD
b d

(penuiiue)) vy xipuaddy

51



54070834 |BLDJSWWOD 40 JUNOD BYY UL PIPNIOUL {135 SL 2]

"A1931uL43pul umopinys si Aeg Iploquny,

AN FATIN § ITAN LE 6L 0eT 60¢ g1t £'6f 0{6T £-4d0 *EET-0G I8%420Q
L€ 11 A= [ 56 69 9T AN 9 bt 6961 pAYE LOT08HNH
6°T Ev'C 96¢ ¥90T etel 8le 091 8T¥E 999 0°89L 2861 MW TLL “LGL - A3Loede)
g1 9% 0 G¥s 264 LETT 00Z LEET 6682 € 9 6708 861 Mg - edf)
¥o £2°0 98¢ €9t 90€ vl 324 0E6T 6°0L £7800T 0861 6L/6
St 20 00¢ €8t 6% 58 £8s TETS 9% 0 10V 6L6T ‘G//2T Uoijedado [PEDUSWWOD 3ST
570 6T°0 961 25 091 88 8¢ YOET g8'el 0°E1S BL6T §0-ddN
01 9¢°0 174 0Z2 69€ 96 59t €0ET £°99 8°9tv LL6T 1£G-¥d@ ‘99€-05 ‘T2£-05 19%20(
€0 10 0cl ¥ 56 64 el 0e9 878 £ 96t 9/6T Z ‘T HOLWH
2’0 €270 0T e 08 9t 9z1 695 b°E6 §°EYS 2861
T'¢ £9°0 Lec 608 ¢98 174N 9e0T LA £ P8 G LBY 1861
't €L°0 LLe 9401 t:TARD TA £6ET 0981 0°4L 8792¥ 0861
ve 56°0 8.t €82 89801 gL 1911 92¢t G'/8 0°t6v 6461
g0 670 66 81 26 g¢ FARN 912 9°86 ¥ €95 8461
£'1 ¢L°0 T0Z Ot 28g 6S 9 68 6°E8 L708% LL6T
670 0L°0 961 €5¢ Aty g 6tt 79 g8 6728t 9/61
¥'T 880 £89 0e £0s §6L 6768 € ¥6¥ S/6T
0 9€°0 T0¢ 0ss <16 AN TAY] ¥L6T
ve £L°0 €491 1A% L69 TS6 T°€62 €61 B 566 - AyLoede]
970 670 tyL T8t Get g4€ AR 448 dMd - =dAL
L0 8T°1 91 99T re 682 2208 1461 89/1 uotjedado |ELI48HWOD 15T
9T ¥6°0 9¢¢ £9¥ 689 el L et 0461 T9-Yd0 ‘£TZ-05 13430(
20 LL°0 6L Le 90T BET G 8El 6961 (IIINYA "NNOD) NIIN WYOOvH
J A =MW (sway) ALt 4073 s49Y3Q ® suoLy | swed sasoQ I|ge Jo39eq | (JA-MR)
Jad JoydoM {79 uolyelS| -oed3u0) auiel | -edadg | -uey -Jnseay YL@ A3LLLg RL-T-3 Jeap uoLieziuebag Buizsoday
swad | 4ad ssog g9dA) 12uudosded UOLIOUNS %AOM Lexe] LBUU0S 4B ~BlLBAY | ~33BM
-uely | sbedaay Jad swad-uey Jad swaJd-uey {ejo}l TLuf -ebay

AABULNG UOLIEIIUIY JBMO4 PUE 3S0( ' [UUOSLDY

(penuijuo}) ¥ Xipuaddy

52



"S4030RRJd [BEDJBWWOD JO JUNOD 8yl UL papnisul |[i13S S 3]

‘Al9jeaedes sydodad Mou pue ARL[1IN JUBURLILP B AQ Paseysdnd SBM £ JULOJ UBLPUT.

"GL6T UL PSL3NL8p Sem T JULO4 URLPU],

‘oM 592 40 Aypoeded e pey 3]

LT G0°T FA A 65L 9bLT 09¢ 900¢ 6061 8749 AN BL6T
80 LL°0 £89 £8E 188 681 0401 T6€T £°6L €°8L2T LI6T
174 XA 84T LT 9641 ¥61 0561 0651 8'vE 6°€Le 961
21 64°0 899 Ly 6£S 991 S04 % 163 8L ¥ ¥85 S/6T
9’1 68°0 0T6 610T ¥'65 17965 vi6T UMd - |dAy
- SLT AN Lv8¢e £65Y 60L €928 8662 0 £L6T 9L/8 *€L/8
8'9 196 £ ert CL6T ‘29/0T uolledado |BLIABUHOD }ST
0§ 894 0 St TL61 ¥9- ‘97- ‘G-ydl
8°L¢ 6£9T EEY 061 198Z-05 ‘/¥Z-06 "€-0§ IND0Q
LR 862 27902 6961 *x€ 2 x'T INIOd NVIQGNI
- L0 6T 0 i g 61 | ¥4 ] 0 ¢861
- FARY 6 SL 0 0 1861
- ST°0 61 £ AR 0T ce 44N 0 0 086t
- EZ°0 62 4 0g 1T TE SET 0 0 6461
- G0°L 06T ST A €T See oct 0 0 8561
- BL°T IE6 €46 0881 e 061 €901 0 0 LL6T
1°6¢ et ££9 0g 9¥9 LE £89 £25 14 S°te 961
'L 82°1 £ee eIt 802 TET 6t¢ §59¢ 6°€8 £°5% SL6T
€L L0°T Sie €01 81¢ 96¢ 8°€8 ¥EY vL6T
£°G g1 90¢ 09 992 012 1709 €461 3MW £9 - A3loede)
6°G 66°'T 961 £9 [7A" 18 £G¢ el T tY ¢L6T KA - adh)
vl 60°2 Lee 59 84T AN 262 (14 9°6E Ti61 £9/8 uoLjeJade |RLIUBUMOD 1ST
(panuiiuc)) AvE LOTOSWNH
4 A M (sway) A3LrLan €073 548410 % sUGLY | Swad saso( o[ge 403284 | (JA-MW)
Jad Jaxdopm | § uoryeis | -osedquon uLel f -ededg | -uey -JNSEa UILM A3LLLg Jdea) AR uoryeziuebug Buijuacday
swaua | u8d ssog adA] [a3uuosdad HOLIIUNd YAOM [e30] |2uuosJad -epreay | -13em
-uel | sbedany J49d swad-uey J2d sueJd-Uey 1230] 1Lun -ebaj

AJBWENG UOLIEJIIUSY J3MOJ pUR 3S0Q * |9UUOSJIBd

(panuLivo]} y xipusddy

53



"5J403088d |RLDJBUWOD JO JUDOD

‘Apajededss sqaodod mou pue AL LIn JudasilLp e Aq paseyddnd SBM £ INIOd NYIONIxx
‘GL6T UL pojaniap seM T INIOd NVIONIx

ay3 Ul papn|ouL [{13s St 3]

"8MW G9Z 40 A3toedes e pey 4]

¢'0 6270 04 18 96 g 10T €5¢E 9748 t"84b 4218
€0 LE°0 Ly ¥6 PET L YT E8E L798 8 ISY 861
¥'0 i#°0 29 £01 841 L 691 0¥ 1°¢8 g ecy 0861
£°0 L0 8t 6L Tel 9 L21 EvE 0°6L AN 6L6T MW TIS - A3loede)
£°0 90 59 68 YT T ¥5T GEE 568 9°99¢ 8461 UMd - @dA)
£°0 v¥'0 £9 9. TET 8 6ET ZlE 6°6L IRTA L{6T v£/9 uoijedado [B1dJ3WWOD ST
L0 TL°0 LL €61 ¥s¢ 91 042 8€ 6°8L 6°S0¥ 9/6T £¥-¥d0 G0E-0G 19%d0Q
T°0 XA} 9T 4% Le T 8¢ 0T 2°88 6 10V SL6T FINNYMIA
oMl 168 - A3lomde)
T4 £8°0 448 Y601 811 Zh 9zet LLYT G°¢¢ VAN 2861 WMd - BdAL
01 ¥s 0 60T §5¢ 81g St o€ {49 865 8°69¢ 861 9//8 uoljedsdo |ELOdau0D ST
870 Ze’o 86 0Te 192 IA 4 80¢ L6 'Es €7/9¢ 0861 #9-440 98Z-05 1¥20q
11 6470 Fst At 14 £LS €9 9€9 808 G99 0894 6461 xxE INICd NVIONI
aMW b98°0 - A31oede)
dMd - 2dA)
€L/8
1€ 9470 ¢SL £88 262t £bE GEIT e 769 LARA R 2861 ‘29/0T uoliesado |eLdJawwod 3sT
L AA S0°T LETT §66T ve¥e Lee 1842 §66¢ 09t S /[9€ 86T 9zZ- *5-¥da
61 29°0 (¥ 86¢€ 064 18T TL6 LIST g9 g8'01s 0861 *Ly2-05 ‘£-05 194200
27¢ 560 199 ¢19 0.0T 602 6471 BYel FARVA RS FAH 6461 Z x'T LNIOd NYIQNI
JA =MW (sway) ApLELan 4€07% S43Y10 B suoty | swad s950(Q 8{qe d09084 | (SA-MH)
Jad JadJopM  fR uoillels | -oedquo) “quiel | -easdg | -uey —Jansesy YiLpM A111Lq ABBA dBa uoryeziuebag bBulyaoday
swas | 4ad asoq adk] [suuosdad UoLIdUNY MAOM Le3o} Lauuesdad -elieay | -1jem
-uey | abedaay Jad swad-uey Jad swaJd-uey [ezo) 2Lup -ebay

K4BWWNG UOLIRJABUSY JBMOJ pueR 8sS0( ‘| 3uUU0SJdad

(panuljuo)) ¥ xLpuaddy



1 8y 0 LGE ¢9f 989 EE 619 G621 T°69 §e2¥s 2861

L0 6%'0 911 80¢ elt It Ay 898 Z°8L 2 t29 1861

670 £9°0 68T Lig 5¥%¢ L1T FAS) SEL 2°ZL 0°L¢S 086T

£°0 6E0 8¢1 9¢ B 0/ ST £6¢ 789 0°LES 6/6T

g0 99°0 86T €9¢ 99¢ ¥S 0Zt 8¢9 T°¥8 L¢¥9 8461

¥°0 8¥'0 £ET 71t 66T 9% 6z 805 rAA: 9°/19 LLBT M 018 - A3Ldede)

0 S0 65 9z 86 Lz 68 v 0°56 rArAVA 9461 UMd - @dA)

9°'0 ¢L°0 8eT 18T g ST 6LE ort 6°6L 6 ¢S G/6T 2L/2T uoLjedsdo [BEDURWHOD ST

o't 8970 FASYA 881 95¢ 9 0zy 619 1789 9 2ty y7AE 9e-4dd ‘60£-0§ 184200

£°0 ST'0 85 6§ FANA 284 L7800 £L61 AIANYA INIVH

6711 6¢°L 681 9T ovT 59 502 8¥1 gt g{T 2861

2°f 89°0 0ct € T9 29 €21 {81 0°9L 9°6¢ 1861

£°8 9L'T L0¢ 1t 6481 €9 81¢ 174 §°89 ¥ 9z 0861

L ¢¢’'T S9t 4 ST G9 981 £9T 8'TL 0°te 6/6T

g/ 06°0 861 9 56 69 +9T ¢8T 0°¢9 9°1¢ 8/61

86T 66T 912 8 9T 09 ee ikt L7EE £°TT LL6T

¢'S ¥6°0 50T 9 T/ 134 1Tt g1t 9° Lt 2°'1¢ 9/6T

£°L ¥ T ez Go1 9°69 0°¢g S.61

L€ 12T £eT 9 0s 68 6ET STT 0°18 6°LE ¥L6T oMW gp - A1loede)

6 J4°A01 1¢¢ £ST ¥ ¥e €L6T HMg - 9dAy

6°G YT°E FAAN 16T 2762 2L6T 69/TT uoijedado [EBLDABUMOD 3ST

8t ¢l 851 81¢ T°gg TL61 St-4d0 f60¥-0G 1e%00(

¢°L 1L ot TIT €91 0L6T ASSOYIVT
JA-Ml {sway) ALl 403 sdayl0 % sucty SiaL $3s50( a|qge 401204 | {(dA-MW)

Jad dBddop | B uoLieys | -DBAIUO) quiel | -eaedg | -uey ~ANSE3W YTLM ALLLg 1TV NY-ET uoryeziuebap Bulyaoday

suwas | Jad =sog adA| (sluosJaad UoL3ound 3J4oM 1e10] CLHELERER - LeAay | —13EM

-uel | abedany 49d swaJ-uel J48d swads-uej 1e30] TLUR -ebsjy

A4BBUNG UOLIRABUDY 4DMOJ PUB 350( ‘{IUU0543Y

(panuijuol) y XLpuaddy

55



"286T UL 2WL3 3S4LL 3Y3 U0y PIIUNOD SBM TYINIIMx

¥'e 29°0 ¥61 6TCT 98¢l L2 £IVL £80¢ 9°0L 64965 861
L0 09°0 BET £6€ 18F b2l €6 068 g°'gs ArAA 1861
1T TL°0 el Y¥1§ 0949 g9/ 99 268 ¢ 69 £°6.L9 0861 3MW 98 - Ajloede)
6°0 290 £9T S0t 16€ 8 FAAS 1S4 8729 0°0Z% 6461 uMd-odA}
Qe ¥L'T L8 FEST 6781 2L 1291 0evT £°49 9°9¢4G g6l G//2T uo11edado |BLIJAILWOD 35T
SQ 9¢ 0 638 £46T 02 8¢ e £99 L7699 L7815 LL6T G9-¥d4 ‘9£g-0S 1420Q
£°0 12°0 GG €L rAN a9z 891 0¢9 L°8L L 68 9461 2 INIOd INOLSTTIW
6°1 89°0 cve £8§ 148 274 626 0LET 6761 ¢ 06t 861
6°F 090 G6Z 101 0]0314 36 96+T a06¢ 9°18 £ "v0E 1867
£°G TL°0 ¥6e 981 860¢ 00T BG1IZ tZ0E 0769 g 50% 0861
9°¢ T0°T L9Y 9zt1 S65T 861 €671 6941 € LL 0°608 6/61
FAA 68°0 FARS 106 660T ovT 6£¢L T6€T 9748 9°96¢% BL6T
L0 9£°0 £ee 65T ¥ié 811 268 SL0T 9°68 L°GLS LL6T
972 (870 6Ed 566 0rTl ¥5 61T LIET 1794 86t 9461 MW $69 - AjLoede)
£'f 8.0 P4V 185¢ 978, VAR ) Gi61 ymMg - 9dAg
£'C 85°0 aetvt Live 1764 £°0EY ¥/61 T4/€ uoljedado |elLOJBwwOD ST
62 95°0 1ve 22t BES 5¢1 €99 o1t 1°6¢¢Z g£L61 TZ-49d4 ‘6$2-0G 184200
91 £6°0 992 ore 9tS 0S 965 219 9LLE ZL6T T INIOd 3NOLSTTIM
3WW 08TT - A3toede)
UMd - edAy
T8/27 uollesado |BLOJSHWOD ST
6-4dN 69E-05 218%20Q
€0 11°0 art 62 £¥T 9g 691 0961 ¥ 08 6°¥és 2861 »1T JHINDIW
JA M (sway) A3ELLsn 4073 S43U0 B suoL] | swad sasoQ aLqe 407084 § (JA-MH)
Jad J9%JopM | B uotlels | -deJTUO) qule | -esadp ~Uey —ANSES YLK Ajrpiq JBIL Jea ) uorqeziuebug Burisoday
swad ] J4ad asoq adA} Buuosdag U0 L3oUNg NA0M 1B10] Lauu0s4ad B LEAY —1BM
~uey | sbedsay Jad swad-uey Jad swad.ugy [e10) aLun —ebay

AJBWSWNS WOLIBJIAUDY JBMO4 PuBR 350( ‘[3UUOSU3Y

{panuriuc)} ¥ xipuaddy

56



§5°6 €670 o<t 2] TOZE £9 $921 ZGET AR ERRI XS 2861
Tt 8L°0 825 ¥901 8bvt tadas €661 6202 G699 2’48t 1861
Tt 0s°0 ote T5¢ 91§ SL 165 YOI £7¢6 6°'EES 0861
v ET'T LSS 1) 43 T6ET 90t LE6YT 9¢ge1 T°99 0°¥S¢ 6461
90 950 88¢ 9¢ EETA 65 483 T9S 17696 L7428 8461
0¥ 92°T 005 £88 obET it £8ET €601 Z765 vLVE LL6T
6°0 60T 661 6¢¢ 9.8 Zs 82ty FA ¢’'g88 9 ¥8Y 9.61
6°T S0°T 127 A £0¢ €19 89 189 6v9 17¢L 0°65¢ S/61
°¢ IT°t Svs 6L¢ &84 A ¥es %L S°6L 6°G8E yL61 M4 019 - A3Loede)
¥T €0°'T bbb 811 8t 6cT £9G 0ss 0°'Tiy ELBT ¥Mg - 2dA)
L0 6E 0 A 74 8¢ T4 65 G8¢ SEL g°18¢ eLBT 69/21 uoliedade |BiDJ48wW0D 3ST
90 610 2tl €9 ¢sT 14 561 900T S 9tE TL6T £9-3dQ ‘0Z2Z-05 39y20(
2’0 S0°0 Le A ¢t A b4 128 0Lz 0461 T LNIOd 37IKW 3NIN
¥E 9L°0 £ee 09. €98 0T £66 L0ET £°E9 T°162 2861
93¢ 69°0 8¥e 964 €06 101 00T 9t 924 £ 68¢ 1861
€T 8v°0 €8¢ 8¢e 6y 28 1eg PITL 2°8L 8 1T 0861
€0 ro 901 TS 56 29 FAN 2LE 9°L6 0°ges 6461
80 5570 0te 591 £le A SLE 6.9 ¢'L8 65t 8L61
£'e 9Tt 6EE 199 G98 SET 0001 098 664 9°GZYy LIBT
S°0 I8°0 4 A 1§ ¥0¢ 66 £92 et 516 LA TA4 9/61 M 525 -~ A3ioede)
6°¢ 00°T EGET ESET g'eL 8 ¥hE Si6T yMg - 9dAg
01 70 84¢ 6 6vt I 41 6L £°6bE b6l T4/9 uotiedado |BLOJaumuod 3sT
¥0 o 60T L9 821 ar 94T ot S°6BE €467 22-¥d0 ‘£92-05 13d0(]
0 29°0 09 11 I¢ ot 19 66 v ey 2461 GTT3DILNOH
A4 -l (sway) ALLen 407 s43Y30 B suoLy | swad s350( 3| qe J030BS | (AA-MIW)
J48d d3NUOM | 7 uoLlels| -2RAIUOY utey | -edadp | -uey ~JNSBAWY Y iM A3L11q JET) Jeaj uoiieziuebig BuLjaodey
swad | sad asoqg adA] {suuosdaq uoLIIuNg JJIoM Lere| NS -B|Leay | -13Em
~uey | sbeasay J43d swad.uey 490 SWad.uep Le30) ILun -ebay

Adeumng UOLIRUBUSD JBMOJ PUR 350(Q ' [3UUDSUI4

(penuiiuog]) v xipuaddy

57



vL 88°0 158 ¢8LT 9£91 L6 £ELT 9961 12NN 6728 0861
6°0 5670 4% GET FAAY g6 L9¥ A 4 6°68 0°1vg 6461
0°¢ 1670 £85 969 1 AN el 6421 TIvT 3 74 8 iEy 8/6T
A 960 999 870t 8esT 9L 19T €91 1°0L L7GBE LL6T
v'e 89°0 18314 L85 800T 174 8401 2851 £°64 G 95t 9.6t
0°¢ ¥6°0 698 1Le 146 69T (DR 0teT £°EL g'elt S/6T
£°¢ S0°'T A 29t 818 991 186 GES ¥°0L S PEY vL6T oMW 029 - AjLoede)
6°2 85°T £ €89 1401 6T geet Z8¢L 9" et €461 yMg - 9dAy
TT cl’T STt £9T A% 06t 28% 6Le 0°618 2L6T 69/2T uoljedado {elduauMod ST
S0 96°0 8g¥1 26 061 05 1} 4 ote 6 "8t TL6T 91-Yd0 -612-05 I8%2eQ
T°0 9970 s 1t v |74 £8 S6 9ty 0461 ¥33HD HILSAD
vl €L'0 82HT ¥ot 5691 LB FATAS Syve §5°¢5 T £6el 286t
L0 0s°0 9E6 SLe 8601 €11 11t Gtbe 8799 G T99T 1861
9'0 05°0 £68 291 8E6 ARS 6501 vete 0L L7EOLT 0861 3MW 098 ‘098 ‘098 - Aridede)
90 80 0Z8 18T 8.8 €21 1001 0012 L°L9 0°80LT 6461 UMd - 8dAj
L0 S8°0 £60T ove 12T 6Lt E6ET 9€9T 8°SL 0°606T 8461 wL/21 ‘¥L/6
8°0 £8°0 $EOT 6l 80T e 82ET G651 6769 ¥ 9961 LLBT €474 voijedado [eL1D43WWED 3ST
30 ¥8°0 L08 61¢ 196 59 9201 612t 0'¢es ¥ 1951 9461 §6- ‘/b- '8E€-¥d0
£°0 09°0 L0V 06 Sy ¢l L6V 628 G764 £°8e8T SL61 1(8Z-06 '0£2-06 ‘692-05 120
8°0 19°0 £LE 144! 66F 8t LTS 8 T°09 9°0498 viet £ 'Z ‘T 33N0J0
oMy 068 ‘698 - A3toede)
YMd - adf|
§°¢ £9°0 804 L1021 LEBT 8L G161 cL8e 86t L7LLL 2861 08/21
S0 82°0 LEE e 6l 88T 089 91ve S'TL 6 " I¥Zl 1861 ‘g¢/9 uotjedado |ELOLRWHOD 35T
£°0 0T'0 gET S8 06 8¢T 8¢ 9802 5798 87189 0gel 60 - ‘vO-4dN ‘GEE-0DS 1@%20Q
670 2’0 66¢ 06T TL€ 274 6ty 520¢ L°19 Q°L08 6L6T 2 ‘T VNNV HLHON
J =M {(sway) ALLL 407 sdaylQ ® suolLy swad 5350Q 2|ge 03084 | (LA-MW)
Jad A%Jd0M | % uoLlels | -DEAGUG) “quiey | -edssdp | -uel ~ANSEIY YILK ALLiq ABBA Ny -E7 uwoLyeziuebug Buridoday
swad | J4ad 3so( adf] [2Uu0SJ4d4 UOLIIURS NJOM LE10], [ENLLESER| —B[LEAY | -11BM
-uep | abessny Jad swad-uzj J8d swad-uely {e30) LN -ebajy

AJBWWNG UOLIEUBUTY J3MO4 PUB 8500 ‘13UUDSIa4

(panuijuo)) y xipuaddy

58



21 2L 0 0£9 LPET 99T £1¢ LL6T vese 6797 £ EBST 2961

272 8870 929 0881 A £L2 9052 1582 0°85 81911 1861

LT £8°0 90/ 9657 1661 T1ie 20¢2 vitz £°99 AR TANN 0861 MW SEOT ‘T6OT - A3Lomdej

80 19°0 1£9 £ eyTI a¥e 8BET 9/22 G 8 0°0bLT 6461 dMa - BadAp

80 65°0 809 60/ 6411 Z9T LTET trze 08 £°9£91T 8461 wL/etT

61 ZL°0 799 7IET €181 £22 9E02 1282 £'85 #2501 1161 ‘pL/t votieuado |BLDJBWWOD 35T

50 6€°0 90% bet 099 081 ovs 9ETZ 0L Z76LET 9/6T [95~ ‘¥¥-HdQ 8/2-0G ‘/LZ-0S 39%20(

Z'0 £2°0 RZe TL6 6°08 £ $E21 G/6T £ ‘Z WOLLOS HIVId

870 12°0 £21 £02 182 £/ 0Eg #6551 L°YS £ v0¥ 2861

2°Z r'0 691 LEL GEL {91 Z06 1512 z'4L5 28Tt 861

§°T 280 Z11 FAL ££2 16T A LOET 6'2t £°882 0861

1°2 £€5°0 6+ 09g GG/ 66 58 6641 665 0°51¥ 6L6T

ve 06°0 165 €L1 AV 25 94 648 L6h 2°02¢ 8/6T

z20 DE0 £ £2 8 €T 00T Ze€ ¥°16 9°919 LLBT

0°2 ¥6°0 £85 601 £49 €2 959 FATA 2'48 6 9tE 9/6T MW GE9 - A3Ldmde)

0°T 29°0 90¢ G6% 5 ¥9 07208 GL6T dMd - adAL

9°8§ 18°0 £29 viL 6§ £70T FL6T T//2T uotiedado |BidJowwos 93sT

6°E g1 1 FAA 199 LTTT 9T £ETT 546 §°982 €461 02-¥d0 ‘G6Z-0G 18%doq

0 =74 g°912 TL6T S3AYSITVd

g°¢ 89°0 ¥LE 6t Z€8 €g 693 0/2T §°29 1242 Z86T

6°2 60 8EY 6LF 598 8b L16 6891 8°65 9 bIE 861

{panuLluogd) ¥33¥) YILSAO

J LMl (sway) ATLLLAN 407 sdaylg v SU0L% SWaL 5850( @[ qe A0308 | (AA-MW)

Jad 433U0H | B UOL3RYS | -DBLIUO) “QULRH —-eJadq ~UBRQ -dMSE3[ UILM ALLg JEDA ABIL uotqeziuebug Buljsoday

swas | J4ad aso( adA] |suuosLad Uoigound YJdopm |exo0 [3UUosJBy -BllEAy | -17BEM

~-uep | abedaay Jad swaa-uply 49d swad-uey |ejo} Jiun -ebay

AJRWUNG UOLYRUBUSY J3MOJ pue 3SO( ‘|BUUDSJB4

(panuiiue)) y xipuaddy

59



8°0 6L°0 ¥ee SLE LES ZL 609 L94 £ 8 YANATA 2861

8°0 LL°0 gEe o€ €15 €8 965 €Ll 9°¢8 ¥°09L 861

870 £0°1 8T 0y 8€s 09 864 195 5°28 ¢ el 0861

80 901 G6T 6t 645 59 19 019 808 0808 6.6T

£°0 5670 602 TTT 5174 TL 0gt 9Et 6706 ¥ ¥16 8461

G0 £0°T FAYA A A 99¢ £9 6ct L1¥ £°4(8 6°EL8 Li6T

70 8T'L €92 L0T FARS 84 0Lt E1E £°98 £°/G8 961 oMW 567 ‘G6% - Ajloede)

9°0 GE°T 66 6E€ 6'¢8 ¢°108 SL6T Md - @dAL

¥°0 ?L70 ¥1Z 8 §eZe 0L G562 o0t €18 27094 ¥i61 2L/0t

g0 (T'T 91§ ¢l 885 TaS £7E69 £L6T *04/21 uoiiedasdo [BEDUSLMOD ST

ST 08% £°8LL 2L6T Y2~ ‘t2-¥d0 -TOE-0S “992-05 394d0g

¥0 791 AR 1/6T ¢ ‘T HOVY3d INIOd

6°¢ At Gt ¥60T ETAAN Yig GEGT 7682 6°¢€9 6°68¢ 2861

S 9970 8Tt 8TVL 99/1 0L 9€81 £08¢ 6769 6°80F 1861

T°0T ¢0°T 045 9.0t 6Tve L0g 929¢ 6tse Z79% €°09%€ 0861

81 0 66¥% 91s ¥88 TET SEOT 85t¢ 68 0°¥.S 646T

5°¢ 08°0 ZEY 568 0411 LST LEeT £99T 1°€8 §°6TS BLET

676 89°1 996 912 966¢ 9rT A ARS G/81 ¥'19 9°91¢ LL6T MW 0.9 - A3loede)

2’6 0°¢ 8L€ 0{¢¢ 285¢ 95 8¥9¢ LTET L709 8782 9461 ymg - adAL

9°¢ 69°T 98¢ ¢1v 959 ctt 867 £t €TL T°80¢ S/6T 24721 uoljedado |BLDASWWOD 3ST

81 60 Sy S 76t T'vEe tL6T GE-YdQ ‘€62-0G 39%20Q

£°0 S6°0 LL 6% 9Z1 0€eg 0 8t €461 T HWI¥9T1d
A A—M {suay) L ERRAT) 401 s48YD ¥ suoLy | swau sasog a|qe 403084 | (dA-MW)

Jad JdayJop | % uotiels | -2eJluU0) qutel | -esadg | -uey ~ANSESK UILM ArLiLg JB3L 423 ) uotyeziuebuy Bulquoday

swaJd | Jad @8so( BdA| [2UU0SJD4 GoL[oUng YJO0M Le3o] LBUUOSJad -BLEAY | -31BM

~uel | sBedsay J2d swad.uep Jad swad-uey Le10] Ln ~ebay

AJBUING UOLIBJADUAY JBMO4 PUR 950 *|2UU0SA3d

(panuiqu0)) y xipusddy

60



¥r-0

0ct

{1e

80 887 6t LEE 99/ £'¢5 5 60% 2861

£'1 25°0 LET 992 61% £8 20h zil A 2 Teg 1861

80 9y "0 1€t 13:14 z0¢ 011 43 068 709 605 0861 oM £/8 - Altoede)
270 0 29 79 66 fird 921 182 116 07489 6L6T YMd - 3dA)
G 0 90 LT 9T A7 9/ £2¢ 805 5708 L7409 8/6T G/t uotjedado [BLIABWWOD 3ST
§°0 5470 Pt 842 62€ 19 06€ 615 1°4L 790/ LL6T ¥5-4d0 1ZIE-06 199000
Z2°0 61°0 T L 25 9 85 162 ¥ 0g 1°892 9/6T 0235 OHONVY
L°§ Z29°'1 ¥OTT £592 085¢ LT ISLE ¥icz 0°9Z £°8T0T 2861

L2 oF'1 £25 £292 9b0g 00T 9¥1e 9v2z 118 6°95TE 1861

9°g 15871 TSTT £59¢ Y58 162 RESY 680¢ 19 67998 0861

0°¢ 87'1 806 0521 Eb6T 612 8612 889T 98 076401 6167 MW 69/ ‘697 - A3iorde]
b1 yeT 968 zZi Z9vT 95T 8191 1021 9'88 AN 8L6T Mg - @dA)
T°1 YT 859 £/€ £26 80T 1€0T L06 0°t8 1°046 LLBT £L/E
i1 G6°T £00T 849 Z8¢1 692 TS9T G221 1°€f 27156 9/6T ‘E//2 UOL3IRJDAC [BLIASWWOD 15T
651 6% T 926 269 $05T 1T 8197 £80T ¥°'89 9°EE8 §/6T |0€~ ‘62-dd0 *592-0S5 ‘$52-05 19%deq
g0 T4°0 ¥ g€ Z8¥ 819 £°2f T 856 461 Z T sS3ILID avnd
20 9£°0 19T 89 66T 0g 622 59 ¥'06 6 ¥b6 2861

¥°0 6£°0 102 get 91 £6T 62¢ 9£8 608 6 ¥H8 86T

0 9¢°0 A ¥4 THE £1E o £6¢ £96 661 £°008 0861

20 0€°0 T£T 6F 18T 62 08T 765 0°98 0°698 6/6T MW 00§ ‘€05 - Artoede)
z0 0¥ "0 €41 8t /T £f 122 9¥5 2°26 T'1t6 B/6T ¥Md - adAL
£°0 Zr'o otz 09 122 £/ oog 81L 2°48 6°226 1161 viL/eT
9°0 55°0 Z1z ¥4 6/€ 89 Ly 818 979/ 2°52L 9761 ‘EL/ZT UoLiRJAdO (ELOJDWWOD ST
T°0 9z°0 £2T Ly £°¢8 0°9¢8 G/6T |09- ‘Z2t-¥dd ‘90€-05 *Z8Z-05 19¥20Q
1°0 Zi'0 €T g 8T 06T 6°ct 6 181 vI6T Z ‘T ONYISI 3IdIvid

JA-MN (sway) AvpLn J0% SA3UI0 7 {H ] HIEN 59500 2|qe M008B | (JA~MH)

Jdad d3fAoM | R uolLlels | —2'A3UO) TJULBH -e4adg ~Uepy ~ANSeal Y1iM ArLLLg JB3 L JeaL uolyeziuebag Bupjuoday
swad | Jod 3soQ adA] 2uuosdad UoLgoung MJAoM [e3o0] Louuasdad B LtEAY | -13EM

~uel | abedaay Jad swsd-uey J4ad sWsJ-uey ie104 1Lun -ebay

AJBUUING UOLJBLBUDY) JBMOJ PUB 350( °[BUUDSJ34

(panuiiuog) ¥ xipuaddy

61



*Z96T UL BUILY 3S4E BYL 404 PIIUNOT BUBM T HYAONDIS PUR Z WIT¥Sk

L0 69°0 FATA L 744 ¥ L8 0°68¢ SL6T

a1 4] 1L ote 1798 8°LLE ¥L6T

€1 29°0 681 891 £1E ot £6E 0LS L €l2 €461 8MW 9cty - A3loede)

870 8L°0 6€T L1t L2z 62 962 92¢ G 8EE ZL6T YMd - 3dfY

T°0 I8t FA £ 8€ AN 0§ 12T 1°29¢ Ti6T 89/1 UOLIRIDA0 |BLIUSUMOD 3ST

¥o €9°0 9% 65 A 43 £1 g6t 192 6°G99¢€ 0461 €1-¥d0 90Z-05 18%00(

°0 veE0 LE g rAS 0T et AN T°vIE 6961 T FYJONO NVS

M ‘90TT ‘6/0T - A3idede)

870 LETD L5€ 98 LETT 99 €001 B8gE 9°¢L 0Pl 2861 Uid - BdAY

£€°0 ST0 20T 241 052 k4 VAT 2591 1°8L 0°EvL 1861 T8/0T

L0 892°0 891 i8¢ ¥6E 5SS 344 ¥OLT Z°69 9°089 0861 ‘£4/9 uotledado |eL34aWEOD 35T

£°¢ 6E°0 G2¢ 6G¢E 8y 00T ¥8s 211 A8 §°6¢ 0°052 6461 SL-'0L-8d0 ‘TIE-"2L2-05 18900Q

20 T2°0 06 ¢t 16 8¢ et bis 9°65 ¥ 9ts 846T «Z ‘T KIS

16 L0 8% Sk6 861 8¢1 92v1 1102 6'8Y% S°LLe 861

L1 06°0 0cc £18 889 St A 9%t 0°EL 9°92¢ 86T

8y 26°0 1A BLET €LLT 64 €681 600¢ c'29 £7/8E 086T

5°¢ 28°0 b6t 6L 8211 0g 881L st 80 0 Z8t 66T

0°¢ 201 vev 625 006 £9 £96 1373 0°2L S 08t 8L6T

670 eL0 b4 A £€2¢ €0y Zs GGt te9 ¢ 48 S TTS LL6T

1 02'1 86L FAt) 4 589 0€ SEL £6S L7138 57689 9461 MW 659 ~ A3loede)

€2 vE'T Zrit 648 Lzl 8104 GL61 dMd - adA)

¢'T 6470 8% 681 cL9 £48 £°¢€8 17848 ¥i6T TL/€ uollrdado [B1DJ3UW0D 3ST

S'1 ¥8°0 S69 1£8 T°85¥ €L6T £Z-¥d0 ‘192-06 19%20Q

¥0 8870 8L LET €LT rA4 §1i¢ 5t¢ G°08% ¢LBT ¢ NOSNIgoH
AR - (sway) ALLLLan 407 sJdaylp B suoLl | swad $3s50( =2(qe 207984 | (UA-MW)

Jad Ja3JoM | § uoLlElS | -JRATu0) “puiel | -edadg | -uel ~ANSEIW YILM AqLpLqg JBIL JB94 uoLyezLuebuy Buijdoday

swad | 49d 9s50(Q adA} [9uu0sLad uoL3ouUNg YAoK [e104 [EDILENER| —BllEAY | -33EM

~uey | sbedsay Joad smed-uey dad swad.-uey {e30] JLUf -ebay

Alemung UoL1RLaUSY 4BMOG PUR BS50( ©|BUHOSUI
(panuijuo)) y xipusddy

62



"Z86T UL BWLY IS4L§ BYY JO4 PIJUNOD s T HYADADIS pue 2 WIVSy

€70 9270 L9T S01T §a¢ LT ele SE0T 0°¥6 87918 2861 oMW /18 - Ajloede)
80 050 LEE G6T 0s¥ 28 cEs ¥L0T G Ll 6°L29 0861 UMd - adA)
L0 8v'0 6¢¢ 60¢ 14N q¢ 8ed £06 0°vL 0°¢65 6461 9//2T uoLjedado [eLIJ3uWOD ST
9°0 ero £6T 0¥t FA4% ST {EE 6L G'9L ¥ 7909 8/61 £9-4d0 ‘GEE-0G 3I8¥20(
¢’0 vE'D 0s 6 91 9¢ ¢St Stb L°v8 T°6%¥9 L{6T T 31 LS
MW 82TT - A3lomde)
YMd - BdAL
18/ UoljB4ado {ELOJIWMOD ST
£4-4d0 *£2E-0% 19vd0OQ
01 620 €19 LS €05 L9 048 5961 8¢S SE8S 2861 ¥ HYAONDAS
GTET Leg°0 20T 621 154 is8 2c8 560t L°81 9°'T8 2861
9°eg 11 61T P0TE AR 00T €gee 2062 L°92 6°56 1861
G e 8L70 69¢ 810¢ 891¢ 61¢ £8¢¢ £90¢ £°2e £°46 0861
£°0 L2709 174 59 911 £€¢ 6cT 1¢8 ¢'06 0°TOo¥ 66T
gt 25°0 19T ¥ee 9.¢ S¢ oY 9L 2 08 ¢ €ct 8461
0°¢ 98°0 96¢ 18¢ 0LL LL L¥8 586 L°E9 ¢'18¢ L1861
6°¢ 99°0 162 629 €es L¥T 088 0EET 2°0L 6°/6¢ 9461
(PonuLlu0d) T JYJOND NYS
AA~MI (sway) ALpLan 107 sdayip % suoliLg SIEN sa50( a|qe J013eg | {AA-MW)
Jad JBNAOM | B UO11BIS | ~IBUIUODYD Julel | -ededg | -uey ~ANSe3l UILM f1L1q 4B JBBA uoiqeziuebug Buijuoday
swad | 43d 350 adA| psuuosded Uo113ung YJopm {B30] HEU N ER -BlLEAY | -13EM
-ugl | abedaay J2d swWaJ-UBY J49d siag-Uep Leyel 1L -ebay

AJBUUNG UOLIRJBUSY 4BMOZ PUBR 350( °|BUUOSUDY
{penuilyuo)) vy xLpuaddy

o0
w



54070884 [RLDJ43UWOD fO JUNO3 BUL UL PBPN|IUL || 11S ade Aayl

“UMOPINYS BJE Z DUR T PUBR(S] B LW 384Ul,

L0 Zvo 16¢ 89T eve 9L %4 LL6 8°09 R TAY 2861
870 Ste 9%e £9€ 96% €Tt 609 TIET Tt 9°6LL 86T MW 080T ~ Arpoede)
9°¢ 9¢ "0 911 S0€ Lag LL 2% 65TT §°ZL §°L2L 086T dMd - adkL
¥'0 SE°0 T €Tt €8T 174 L9¢ 9e/ T°8% 0°TE9 646T 94/ uoljedado |elddawuod 3sT
ST Sto S6T 174} 8¢€¢ g 61E 1L 9'0¢ §°50¢ 8L6T T-ddN *yE-05 39%D0(
¢0 6270 69 S0T aa! 0g PLT 65 9°26 0°26L LIBT NYCOYL
- Lo LS EEd ve 29 y00t £¢Te 00 00 86T
- 810 981 06T ace 08 9LE £0t1e 0°0 00 186T
- L1°0 09T 1444 G9E 62 ¥6E 87ge 00 0o 0861
¢’g GE'D g8y £06 S6TT L6T ¢HET ¥2or 6°TZ 07992 6461 oM 088 ‘9if - A3Loede)
L0 9270 69¢ Gte 8% £e 105 6261 T°68 0069 8461 8L/21 dMd - 8dh
S0 €0 Tee 8¢T e ST 6GE 221t 6°08 S'¥99 16T ‘v//6-UoLiedado |BLO4BWWOD ST
S°0 GE'D L1z 69 £9¢ £C 98¢ 618 769 0°0gS 9/61 €4~ “05-440 *682-05 I:d0Q
70 9570 S8 8T €L TET 2’es 6°5/9 G461 2 ‘T ONYISI 37IW FI8HLx
1T 6470 86 905 T60T 66€ 061 881 5°88 L A 86T
L'¥ €11 Y021 or0e 918¢ 82y vrew EGLE E°69 97406 1861
99 L0 6TL LTTE £8Y¢E £6¢E 9E3E £1e5 £ 0F ¢°895 086T
70T TL°0 609 G46¢ TTvE €L1 ¥85€ §90G 4 0 EvE 6/6T
ST €870 808 620T TT1T 9¢! £E8T €022 FAN NS 9°0121 B8L6T MW S/ “GLL - Ailoede)
1 Vet 126 08ET 6561 8¥E L0t2 0981 <'eL 0°6€TT LI6T UMd - 2dAL
ve ST°T <621 €481 Tele Lae; go1¢ £€54¢ ¥'09 L70EB 961 eL/S
ST G870 ¥85 5901 29T 12 6¥91 86T 8°0L 0°640T GL6T ‘2L/2T uotiedado [BLO4WMOD §ST
FANY is0 ¢18 eL ¥88 STLT 8 6t v LTIL YI6T |LE- “2E-YdQ ‘T8Z-0G ‘08Z-05 19M20Q
¥0 at o 2sT 9t6 9°0e¥ €461 Z ‘T AwdnS
JA-M (swsy) ALiian 403 S4aylg ® SUOL} | Swad $950( atqe 40308 | (AA-MIW)
Jaad J9HJIOM | ® uoL3R1§ ] -DBU3UO] “julel | -edadp | -upy -ANSE3l ULLM A3LpLlg JB3L JBT) uolyeziuebup Burisoday
swad | Jad asog adA] [sulosdaq uoLioung JaoM LB30) [3UUOSADY B LBAY | ~17EM
~uep | sbedany Jad swad-uey Jad swad-uely Le30l 3tun -ebay

AJBEUNG UOL]BABURD JBMOJ PUR 350 °|BUUOSIDY
(penuiiuon) ¢ Xlpuaddy

64



P

80 ¥L°0 Ly 66 ££T R AAR €L6T 3 GLT - A1ioede)
2'€ 06°0 60T 991 Z6T €9 562 282 L78L 2L6T WMd - 9dA)
50 8670 [ ¥4 61 144 9% 06 GsT STELT TL6T T9/4 uoljededo [BLIJBUMGD ST
LT eLn 16 851 §91 06 862 ga¢ T 9%T 0461 £-4d0 '62-05 19%00(
1T 't €T 84 2€1 £8 q1e €61 £'BET 6961 JH0Y JIANVA
to £v°0 1A 08 SHL 09 S0¢ 184 0796 0°109 €861

L1 86°0 £2¢€ 80% 0t9 1Z1 TEL ¥921 98 1 62¥ 1861

L€ €670 iy 9c6 L611 Pt 8eET EYPT SIL 8°L5¢ 0861

8'¢ 960 8Z% Zr9 29 9vs 01T 0gct 1°¢8 0°vIv 6.6T

670 9g "0 181 85T 192 8L 62¢ E6 6°6L g i8¢ 8461

90 0v°0 891 06 ETA £8 852 P9 T°68 S ech LLBT M H05 - A1toede)
0T 050 91 ¥z Si€ 9t 1Y §18 T°LL 9768t 9/6T Mg - adA)
¥'0 570 06 £9 £8 0L £9T ¢8¢ 8°L8 YA GL6T 2L/1T uotyedado [BLI4BURIOD ST
L0 090 €11 £0T 261 Ve 91¢ LGE §°e0e vi6T 8Z-¥d0 ‘T1£2-0S 199200
¥o GE'0 $8 1474 T eed £L6T ATANYA  INOWHIA
£¢ L0 £9% 9691 2z61 16T 61T¢ 9662 ¢’9% L7616 2861

¥'E LL°0 £6€ $a8T LLBT iz 1822 ¢t6e 8'9% 07459 1861

LT 26°0 £eY 81T 6TV A4 TG9T £08T 9'tL 97066 086t

T2 ¥8°0 £89 L66 T8€T 662 0891 Z00¢ ¥'ee 0118 6161

0T LL°0 98¢ 9vs A 06 ZE0T 9EeT 88l 270001 8461 BMH 9¥9 ‘9%9 - A3lomde)
i1 8470 $ig FAAY Z¥6 6 9e0T 61ET T°2L 57646 LLBT d - adA)
21 <L 0 91E 898 S60T 68 ¥8TL A LT Z'TL 2°vi6 9461 €L/6
60 ¥L0 L1E 655 909 0Le 948 9/11 6°'¥L £7200T SL6T '24/21 uoliedado (eLoJ3uMIOD ST
5°0 £5°0 4 20¢ 99¢ 88 vab V6L 9°£56 PL6T [Th- *TE-¥dA *TG2-05 ‘052-05 319300Q
20 |- 810 8L L4274 6 "TOv EL6T ¥ € INIOd AMuNL

Ny (suway) ARLLLIN 407 548430 ¥ sucLy | swad saso( I|qe 4039ed | (AA-M)

Jaad JIAJOM [ UOLIRYS | ~TRATUON “uLtel | -easdg | -uey -JNSRA YILM AiLtLq Je34 Jea4 uclyeziuebug Buli.doday
swas | dad asog adA] | suuosday uoLIouUng YJoM Leyop LauuosJday ~2LLBAY | -33BM
-uely | sbeasay Jod swad-uey J4od swad-uey 1e3ol TLUR ~eBap

Adpiuns UOLBAIUDY UBMO4 DUB 350( *BUUOSI34

(panuLiuo)) v xtpuaddy

65



8°'T YT STv 8891 T90¢ a4 €0T¢ GLST £°%9 ¥9811 Z861

€'l 86°0 95 GSTT 0491 0s 02L1 ATAN £°2L 6 99€T 86T

L0 £9°0 09¢ 099 £28 L6 026 £9¢1 ¥ ¢ITYT 08561

0'T L870 Les IA7A 901t 891 |- ZAAN Lyl 9°{9 0°8eeT 646T MW 0¥0T ‘OF0T - A3Loede)

9°0 2670 669 8Ty £98 051 LE0T ¥0TT £°08 STEI9T 8461 dMd - 2dA)

L0 871 b4 ad T98 096 £y £00T 8L 0°6L 9°84ET 46T vL/6

S0 ¥L'0 ARS FATA L0§ 9 TL5 YLl 6°T9 6 'PETT 9461 ‘EL/2T uoljedade {eldJaUmiod 3sT

T°0 6270 8L 6t 01T LT £21 9ty 6°¥L §1I811 SL6T (BF- ‘6E-¥d0 Y0E-0G ‘G6Z-0§ 393200

T°0 810 (%4 £T 94 g0¢ Tt 1 TA YL6T Z ‘T NOIZ

A ¥5°0 662 §T¢ 8% 9 viy 18 vEL 9'801 Z861

8¢ BS°0 99T 9ET 1474 g 20¢ STS AR TA 0°60T 1861

0°9 FA] AN 06 02 9 £Te 208 0°¢c 9°Gg 0861

670 670 T <5 Tt 9L LCT 18724 8'18 0761 6461

6L 06°0 L8T 56 96 9¢ 8¢ 599 018 0 6T 8/6T

6°¢ 6¥°0 28T LT 8¢t 8¢ 96¢ S¢L 6°EL A FAR Li6T

v'o 6£°0 =11 t 144 LT 65 48 8768 ¢ eqT 9461

80 L¥0 0s 99 9 25 911 62 tZ8 17641 SL6T

81 870 90T 66 §S0¢ Eve £°T1T bL6T

(PBNULIUC)) JHO¥ IPANVA

AL =M (sway) AL 407 S42Y10 ¥ suoLy | swad sasog a|ge 403024 | (JA-MH)

Jdad ADNA0M |9 UOLIELS | ~DRAIUOD quEep | -edodp | -uel -JAnsesy YiLM A1L114 JEDA RE-EYY uotjeziuebag Bulysoday

swaJd | J4od 3sog ERNIEENTCENEN UG L3OUNY YJOp 1210], LBUUOS4Bg -epLeAy | -11EM

-Uey | abedaay 4ad swad-uely J9d swaJ-uey teq04 ILun ~-ebap

AJBWWNG UOL)RJBUSY JBMDJ PUR BSO[] *|BULCSUBY

{panuliuo)) ¥ xlLpusddy

66



APPENDIX B

Annual Whole Body Doses at Licensed Nuclear Power Facilities
1982
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APPENDIX C

Number of Personnel and Man-rems by Worlk and Job Function
1982

Note: A “t’ preceding a plant name indicates that the licensee’s input was recategorized hy NRC staff,
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