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SUMMARY

The use of thermoluminescent dosimeters (TLDs) for beta dosimetry has
traditionally involved inaccuracies due to the energy-dependent response of
the TLDs. In order to correct for the beta energy spectrum, researchers at
the Pacific Northwest Laboratory (PNL--operated by Battelle Memorial Insti-
tute) have developed a dosimeter using TLDs under a number of different
thicknesses of aluminum shields. These shields provide attenuation to the
beta field that depends on the thickness of the shield and the energy of the
beta particles striking the dosimeter. This type of dosimeter is able to
automatically correct for the energy distribution of the beta radiation field,
thus overcoming the energy-dependent inaccuracies of previous TLD-based
dosimeters.

The PNL multi-element beta dosimeter has been used in four-element and
seven-element configurations. The seven-element configurations were developed
to provide better discrimination to low-energy betas. The dosimeters are
assembled and analyzed in the PNL TLD Laboratory. Design considerations,
analysis procedures, quality assurance, and error determinations for the
dosimeters are described in this report. The methods of data analysis used
for converting TLD response to dose are also described.

These multi-element dosimeters have been used to measure beta and gamma
doses resulting from radioactive contaminants in the Three Mile Island Unit 2
containment building. Over 100 dosimeters have been used in three sets of
experiments at a number of locations in the building. This report documents
the experiments and presents the doses evaluated by the dosimeters.
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INTRODUCTION

There is a considerable amount of radioactive material contaminating many
interior surfaces of the containment building of the Three Mile Island Unit 2
reactor as a result of the accident in March 1979. As work has begun on per-
forming decontamination and other tasks in the building, it is important to
have an accurate description of the contamination on these surfaces. This
report describes dosimeters that were developed to measure dose rates due to
the surface contamination found in TMI-2 containment. These dosimeters are
capable of measuring doses due to beta and gamma radiation emitted by radio-
nuclides deposited on the contaminated surfaces and suspended in the air near
these surfaces. This report discusses the design of the dosimeter, and the
calibration procedures and methods of using them for dose determinations. The
report also describes the use of the dosimeters in TMI-2 containment and pre-
sents the results of this application.

A dosimeter may be placed near a contaminated surface for two basic pur-
poses: (1) to give an indication of the quantity of radioactive material on
the surface and (2) to give an estimate of the radiological hazard to a person
positioned near the surface. For evaluating the presence of radioactive
material, the quantity "dose,” measured in units of rad, is most useful. In
this study, dose is measured by dosimeters made of 7L1'F, which has energy
absorption characteristics for beta and gamma radiation that are very similar
to that of tissue, so the dosimeters give a good indication of dose to tissue.
For evaluating the radiological hazard to personnel, the "dose equivalent,”
measured in units of rem, is most useful. (The dose equivalent for beta
dosimetry is usually measured at a depth of 7 mg/cm2 in tissue.) Since this
discussion is concerned only with beta and gamma radiation, the quantities
"dose to tissue" and "dose equivalent” are nearly numerically equal. There-
fore this discussion will always refer to the dose (meaning "dose to tissue™)
measured by the dosimeter.

Another radiological quantity, "exposure," is commonly confused with dose
and dose equivalent. This quantity is strictly valid only for photons in air,

and in this report it is only used when discussing calibration procedures



using photons. Exposure is measured in units of roentgens (R). There will be
instances in this report where the term "expose" is used, however. This term
will be used, for example, when a dosimeter is placed in a radiation field and
is therefore exposed to radiation. In this situation the dosimeter will still
be used to evaluate the dose.

The dosimeter described in this report is a passive device, designed to
be exposed to a field of radiation for a well-defined period of time. As the
dosimeter is struck by radiation, material damage occurs in the dosimeter.
After the dosimeter is taken from the radiation field, it is processed to
determine the amount of material damage, and thus evaluate the dose received
by the dosimeter. When this dose is divided by the amount of time in the
radiation field, the result is an average dose rate. For this type of passive
dosimetry, the health physics community has found thermoluminescent dosimeters
(TLDs) to be very useful. The material has been shown to be rugged and reli-
able, with well-defined characteristics for dose determinations. The dose
response of TLDs to radiation is linear over a wide range of doses for gammas
and betas of any energy likely to be encountered in TMI-2 containment.

The use of TLDs for beta dosimetry has traditionally involved inacurracies
for beta dosimetry, however, due to the energy-dependent response of the TLDs
to betas. In order to correct for differing beta energy spectra, researchers
at the Pacific Northwest Laboratory (PNL) have developed a dosimeter using
TLDs under shields of various thicknesses. These shields were chosen to pro-
vide differing amounts of attenuation to beta particles of a given energy, so
that a mathematical analysis of the TLD responses would give an indication of
the energy distribution of beta particles striking the dosimeter.



PNL FIULTI-ELEMENT BETA DOSIMETER DESCRIPTION

PHYSICAL DESCRIPTION OF THE DOSIMETER

The researchers developing this dosimeter wanted to demonstrate that pas-
sive beta dosimetry could be accomplished without the resources of a sophisti-
cated laboratory, but could rather be done adequately using the resources
available to most health physicists. The holder was made of heavy fiberboard
and aluminum. The shields were made of either aluminum or aluminized mylar.
The phosphor selected for this dosimeter is 35-mil thick TLD-700, manufactured
by Harshaw, a type commonly used by health physicists. Each shield covers
three TLD chips; this report refers to each set of three chips and the accom-
panying shield as a dosimeter element. Two versions of the multi-element
dosimeters have been used. The original four-element design did not yield the
desired degree of separation for lower energy beta spectra. Therefore, three
additional thin shields were added to bring the total to seven. Each dosim-
eter package is comprised of two four- or seven-element dosimeters placed
back-to-back. Thus the four-element dosimeter contains 24 TLD dosimeter
chips, and the seven-element dosimeter contains 42 chips. (See Figure 1L
This is actually a picture of the new eight-element dosimeter; the seven-
element dosimeter is identical except that it has no 1- mil shield.)

It is desirable to have a compact unit that is easy to handle. A small
size is also desirable to minimize the effect of a radiation field that varies
with position. The final version of the dosimeter is no larger than a pocket
calculator. Because most beta dosimetry is performed in fields of mixed gamma
and beta radiation, it was considered important to be able to derive separate
dose values for gammas and betas. This requirement is met through the attenua-
tion of the various shields.



AHAQURE 1. PNL Eight-El ement Dosimeter



DOSIMETER SHIELD CHARACTERISTICS

All of the shields used in the multi-element dosimeter are made of alumi-
num (see Figure 2). In the case of the thinnest shield, 2 x 10'6 in., the
aluminum is deposited on a mylar film. The other six shields in the seven-
element dosimeter are square sheets of aluminum measuring 1.91 om (3/4 in.) on
a side. They have thicknesses of 0.013 on (0.005 in.), 0.025 cm (0.010 in.),
0.051 cm (0.020 in.), 0.081 om (0.032 in.), 0.163 on (0.064 in.), and 0.318 an
(0.125 in.), respectively. (The four-element dosimeter used only the 0.051-cm,
0.081-cm, and the 0.318-cm shields.) The mass thickness can be obtained by
multiplying by the density of aluminum, 2.7 x 103 mg/cm3. The mass thicknesses
of the shields range from 0.013 mg/cm2 to 860 mg/cmz. This information can
be applied to the appropriate range-energy curve (Figure 3) (Evans 1955) to
determine the attenuation of the various shields. For example, beta particles
with an energy of 1.9 MeV or less will be stopped by the thickest shield,
whereas betas with energies greater than 180 keV will penetrate the 0.013-cm
thick shield. Although not shown on the curve, the aluminized mylar film will
stop only those beta particles with energies less than 3 keV. None of the
shields will significantly affect the penetration of gamma photons with energies
greater than 40 keV.

The response of TLDs shielded as described above are shown in Figures 4
and 5 (Endres, Scherpelz and Roberson 1982). In these figures, TLD responses
are presented for seven-element dosimeters exposed to different sources of
beta and photon radiation. The TLD response is listed in units of nano-
coulombs (nc), corresponding to the light output from a TLD reader used to
analyze exposed TLDs. Since the sources had differing intensities, the TLD
responses in nc were divided by the dose delivered to the dosimeter (speci-
fically the dose to the mylar-covered TLDs), producing normalized responses in
units of nc/rad. These TLD responses for each dosimeter element were plotted
against the thickness of the aluminum shield covering the TLDs. These
empirical results seem to agree well with the results of the beta range-energy
curve, with TLD response decreasing as a function of shield thickness. Nearly
all the beta particles emitted by 90S\r‘/gOY (maximum energy 2.3 MeV) are stopped
by the thickest filter.



FIGURE 2. PNL Eight-Element Dosimeter Shields
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In Figure 4, natural uranium beta particles have an Emax similar to
90Sr/90Y, but the simultaneous emission of low energy photons increases
the dose to the TLD behind the thickest shield. The 106Ru/106Rh source
(Emax’ 3.5 MeV) irradiategsthe TLDic,Mbehind the thickest shield, but the two
low energy beta sources. Kr and Pm, failed to irradiate the TLDs behind
the 0.051-cm shield. Finally, the beta particles from the 137(35/137”1Ba
source were stopped by the material encapsulating the source; the only TLD

exposure was a result of the 662 keV gamma photons.

The PNL multi-element TLD dosimeters allow the user to make a correction
for beta energy when converting the TLD data to dose values. Other beta
dosimeters, including one type that was recently compared to the PNL multi-
element dosimeter in a test at TMI-2, do not provide beta energy correction
factors. The importance of making an energy correction is illustrated by
Figures 6 and 7. Each graph compares two sets of dosimeters exposed to beta
radiation at the same location. The ratios of indicated beta dose rates are
plotted on the vertical axes, with logarithmic scales. The horizontal axes of
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RATIO RESPONSES (PNL/OTHER DOSIMETERS)
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these figures are used for presenting calibration factors, the values used to
convert dosimeter response to dose. The calibration factors for the PNL

dosimeters vary with energy, and in these studies this factor ranged from 0.35
to 0.99 rad/nc. Because the dosimeters from Vendor 2 rely on a single cali-
bration factor, their dose determinations will be dependent on the source of
calibration. If these dosimeters were calibrated with 9OSr, a popular cali-
bration source, the indicated dose could underestimate, by as much as a factor
of 5, the dose as determined by PNL dosimeters. Because TLDs are known to

have an energy-dependent response to beta radiation, PNL's TLD dosimeter

results are expected to be more accurate than dosimeters using a fixed cali-

bration factor.

CHARACTERISTICS AND QA PROCEDURES FOR THE TLDS

The TLDs used in the multi-element beta dosimeter are 0.318 cmn by
0.318 om by 0.089 cm (1/8 in. by 1/8 in. by 0.035 in.) 7L1'F ribbons (chips)
with a mass of about 25 mg. They are available from the Harshaw Chemical
Company as TLD-700s. The energy absorption characteristics of these TLDs to
beta and gamma radiation resembles that of tissue. Lithium fluoride has an
effective atomic number for photoelectric absorption of 8.14, compared with
742 for tissue and 7.64 for air. These high sensitivity ribbons are optic-
ally transparent, mechanically rugged, and conveniently handled.

When crystalline LiF is exposed to ionizing radiation at room temperature,
electrons in the valence band are raised to the conduction bands. Imperfec-
tions in the LiF crystal lattice produced by dopants can trap the free elec-
trons. Heating the LiF gives the electrons the additional energy that they
need to escape the traps and return to the valence band. As the electrons
return to a lower energy level, they emit visible light (3500-6000 0A). The
amount of light emitted is proportional to the number of trapped electrons and
is therefore proportional to the radiation dose.

The TLD-700 dosimeters are typically made in batches of thousands from
the same batch of TLD powder. The manufacturer visually examines a representa-
tive statistical fraction of every batch for apparent defects and checks for
thermoluminescent response at an exposure of 1 roentgen using a 60(30 source.
The resulting TL response data are analyzed by a computer code which provides
mean sensitivity and standard deviation data. These data are expressed as

10



percentage of the mean and stored by batch number for future reference. 1In a
batch of thousands the typical measured standard deviation in sensitivity is
in the range of 2% to 5%of the mean. Batch to batch means vary by less than
5%.

Batches of TLD material used in multi-element dosimeters receive addi-
tional screening at the PNL TLD Laboratory after receipt from the manufac-
turer. In the PNL screening, samples of 200 or more TLDs randomly selected
from each new batch are annealed along with samples of 20-25 chips from an
original reference set of TLD material and 20-25 chips from the set used in
special studies. The chips are spread in vicor dishes and placed in a 400°C
furnace under a nitrogen atmosphere for 1 hour, then transferred to a 100°C
oven. After 2 hours, TLDs are placed in a low-background storage cave, where
they are held for at least 24 hours. All transfers of heated chips are per-
formed under dim light to avoid ultraviolet sensitization of the LiF.

After annealing, the samples are loaded into cardboard holders and irradi-
ated with 250 mR gamma from a 137Cs calibration source (off-phantom). A hot
gas reader is normally used to compare light outputs. |If the laboratory plan-
chet reader is used, sample sizes are reduced. Sample means and standard
deviations are calculated for each group. The irradiation/readout process is
repeated twice to simulate the effects of reader annealing.

Batches are accepted if the sample mean falls within 5% of both reference
sample means and the sample standard deviation is less than 10%. When the
mean or standard deviation does not fall within acceptable limits, the batch
sample and reference samples are reannealed and rescreened; the laboratory
anneal will often stabilize chip responses sufficiently for samples to pass a
second screening. If a sample is accepted after a second anneal and screening,
the entire batch is annealed before use.

The LiF TLDs have a response that is a well-defined function of dose over
the range of 10 mrad to 100,000 rad. When PNL's standard quality control pro-
cedures are observed, the TLD-700s can measure doses as low as 10 mrad with a
standard deviation of less than 10%; higher doses can be measured with stan-
dard deviations as low as 2%. |If several TLDs are used, doses as low as a few
mrad can be measured by the TLD-700, but with standard deviations greater than
10%.

11



CALIBRATION A\D MEASUREMENT

TLD READER SYSTEM

The instruments used to measure the energy absorbed by the TLDs in the
multi-element dosimeter consist of a Harshaw Model 2000-A thermoluminescence
analyzer and a Harshaw Model 2080 picoprocessor (see Figure 8). The thermo-
luminescence analyzer provides a means of heating the TLDs at a constant rate
and uses a photomultiplier tube for measuring the amount of light produced
(see Figure 9). The amount of Tlight striking the photo-cathode of the
photomultiplier tube is proportional to the energy absorbed by the TLDs.

The picoprocessor, or microprocessor-based picoammeter, allows for CRT
presentation and storage of digitized glow curves. A glow curve is a plot of
light output versus temperature for a TLD. A typical glow curve is evident on
the video screen in Figure 8. Figure 10 presents a detailed representation of
a glow curve for a TLD-700 read out in the PNL TLD Laboratory. An integration
of the area under the glow curve represents the total light output of the TLD.
This is the method used to analyze the TLDs from the PNL multi-element dosim-
eters. From the total light output, the dose to the TLD can be derived.

It is not necessary to use the new picoprocessor described above for glow
curve analysis. Any good TLD reader with an x-y plotter is adequate. Cali-
bration of the Model 2000-A thermoluminescence analyzer is checked through the
use of a built-in 14Ca\rbon-activated sodium iodide (T1) light source. The
Model 2080 picoprocessor has an internal, electronic calibration source and the
calibration can be checked from the keyboard. The complete system is checked
with a set of reference TLD chips. These TLDs are irradiated with a gamma ray
source of known strength such that a wide exposure range is obtained. The
readout of the prepared standards gives a calibration curve in exposure versus
charge.

12



FIGURE 8. Harshaw Thermol um nescence Analyzer and Picoprocessor
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FIGURE 10. Typical TLD reader Glow Curve for a TLD-700

CIULTI-ELEMENT DOSIMETER CALIBRATION

The multi-element beta dosimeters were calibrated by exposing them to
known radiation sources at the PNL Calibrations Laboratory. The beta sources
used in these calibrations and the maximum energies of the emitted betas are
presented in Table 1. The responses of the dosimeters to these calibration
sources are presented in Figure 4.

TABLE 1. Beta Calibration Sources

Maximum Beta

Nuclide Energy (MeV)
47pn 0.23
85y 0.62
2041y 0.76
90,90y 2.3
106py/106gk 35

14



The dosimeters were also exposed to calibrated sources of x rays with
137Cs/137m8a

source emitting 662-keV gammas. These measurements characterized the response

energies ranging from 15 to 78 keV, and to a calibrated

of the dosimeters to photons. The responses of seven element dosimeters to
these photon sources are presented in Figure 5. These studies demonstrated
that the attenuation of photons is dependent on shield thickness if the
energies are less than about 40 keV, but for photons with higher energies, the
TLD response is fairly uniform for all elements. This characteristic of the
dosimeter allows the use of the element with the thickest aluniinum filter to
be used as an indicator of gamma dose. The beta calibration studies sum-
marized in Figure 4 show that the element behind the 0.318-cm Al filter is
very nearly insensitive to betas. A calibration factor for gammas was thus
determined from the irradiation by 13-/'Cs/l?ﬂmBa to be 0.204 rad/nc. This
value can be multiplied by the response of the 0.318-cni Al-filtered element of
any exposed dosimeter to determine the gamma dose. The TLD response of this
element can also be subtracted from the TLD response of all other elements in
an exposed dosimeter to obtain the beta components of the element responses.

The data from these calibration studies were used to derive calibration
data used in determining the beta doses from field-exposed dosimeters. For
each dosimeter exposed to a calibrated beta source, a beta "Calibration Factor"
(CF) was determined by subtracting the gamma component (the reading of the
element covered by the 0.318-cm Al shield) from the TLD response of the mylar-
covered shield, and dividing this value (in nanocoulombs) into the beta dose
(in rads) absorbed by the mylar-covered TLDs during the calibration measure-
ment. The beta dose delivered by the calibration source is defined as the
dose to tissue at a depth of 7 mg/cm2. This factor could then be used to
convert the responses of other dosimeters to a 7 mg/cm2 dose, as long as the
dosimeters were exposed to a field of betas with the same energy distribution
as the beta calibration source. For each of the five elements with aluminum
shields between 0.013 and 0.163 on thick, the ratio of the element's beta
response to the mylar-covered element's beta response was found for each
calibration measurement. This ratio was a function of the calibration
source's energy distribution: high beta energies resulted in high values of
these ratios.
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This data was plotted in Figure 11 for the most useful beta calibration
measurements for each element. The Calibration Factor is plotted on the
vertical scale and the CF value for each beta calibration source is identified.
The element ratios are plotted on the horizontal scale. The points on the
graph are the observed values for each of the element in each of the irradia-
tions (the error associated with each point is less than 5%), and the lines
are linear equations fitted to the observed values.
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DATA ANALYSIS METHOD

When exposed dosimeters are analyzed to determine the doses they were
exposed to, the first task is to disassemble the dosimeters and extract the
TLDs. As the TLDs are taken from the dosimeters, they are read out in the
thermoluminescence analyzer and picoprocessor. This analysis results in TLD
responses in units of nanocoulombs of light output. The TLD responses are
then used as raw data in a computer program which converts the TLD responses
to absorbed doses. This program first finds the gamma component of each dose,
then subtracts the gamma response from each element response, and determines
the ratios of Al-covered elements to the mylar-covered element. It uses these
ratios, which are an indication of the beta energy spectrum, to select the
appropriate calibration factor. This calibration factor is then multiplied by
the mylar-covered element's response to determine the beta dose. This pro-
cedure will be illustrated by a sample dosimeter analysis.

The input data for the computer program consists of the TLD responses for
all chips in the dosimeter. The program first looks at the TLD responses in
sets of three for each element. |Ideally these three chips should all have
nearly identical readings. The program finds the mean and standard deviation
for each set of three, and if a standard deviation is greater than 5%, it
checks to see if two of the readings are close to each other; if so it rejects
the "flier,” and uses the mean value of the other two. |If all three readings
are quite dissimilar, it rejects all three if the element is one of 4, 5 or 6
(of the seven-element dosimeter); otherwise it accepts all three. This system
IS necessary to preserve data that is necessary for the analysis, but reject
suspicious data that is unessential and may confuse the results.

Table 2 presents the "raw" data from a four-element dosimeter for an
example data analysis to illustrate the operation of the computer code. In
this example only the mean values of the three TLD readings for each element
are recorded.
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TABLE 2.

Raw Data for Exposed Four-Element Dosimeter

Gamma + Beta Beta

Shield (nc) (nc)
Mylar 543.0 200.6
0.051 cm Al 406.9 64.4
0.081 cm Al 366.0 23.6

0.318 cm Al 342.5 0

The reading for the TLDs under the thickest filter was used to indicate
the gamma dose, and this value was subtracted from the other element readings
to get responses due to betas alone. Ratios were then determined for the
elements under each of the two thinnest aluminum shields to the mylar-covered
element, and these two ratios indicated the energy distribution of the beta
radiation incident on the dosimeter. These ratios were used to select the
appropriate energy-dependent beta calibration factor for each shield from the
The CF

values were determined by applying the fitted equations shown in Figure 11

set of calibration factors determined by the calibration irradiations.

These equations are listed in Table 3.

The average of the two calibration factors found by equations for #4 and
#5 was then multiplied by the mylar-covered element's beta response to deter-
mine the beta dose. The worksheet for these calculations based on the raw

data of Table 2, is presented in Table 4.

TABLE 3. Equations for Converting Element Ratios to
Calibration Factors
Shield Thickness
Element (cm) Equation
2 0.013 OF = -1.0032 * R + 0.9943
3 0.025 CF = -1.0960 * R + 0.9471
4 0.051 CF = -0.7438 * R + 0.6028
5 0.081 CF = -1.1420 * R + 0.5885
6 0.163 CF = -6.1597 * R + 0.6215
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TABLE 4. Analysis of Exposed Four-Element Dosimeter
Beta Calibration Factor

Shield Hement Averaze
(cm) Ratio (rad/nc) (rad/nc)
0.051 Al 0.321 0.364
0.409
0.081 Al 0.118 0.454
Beta Do= = (201 nc) * (0.409 rad/nc) = 82.4 rad
Gaoma Do = (342 nc) * (0.204 rad/nc) = 69.8 rad

The final two Tines of Table 4 svow the conversion of TLD response to
dose. The beta dose calculation uses the beta component of the mylar-element
response, with the calibration factor selected in Table 4. The gamma dose
calculation uses the TLD response from the element shielded by the thickest
duminum shield, with a gamma calibration factor determined by the calibration
irradiations.

A similar method of using beta-component responses to calculate ratios of
aluminum-shielded elements to0 mylar-shielded elements was used in the analysis
of data from seven-element dosimeters. A set of rav data from a seven-element
dosimeter is presented in Table 5.

TABLE 5 Data for Exposed Seven-Element Dosimeter
Gama + Beta Beta H ement Cdibration

H ement Shield (nc) (nc) Ratio Factor
1 Mylar 240.3 79.8 1.0 -
2 0.013 cm Al 191.5 31.0 0.3887 0.6044
3 0.025 cm Al 185.5 25.0 0.3132 0.6038
4 0.051 cm Al 177.0 16.5 0.2071 (0.4488)
5 0.081 cm Al 163.1 2.6 0.0322 (0.5517)
6 0.163 cm Al 158.7 0 0 (0.6215)
7 0.318 cm Al 160.5 0 0 -
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The gamma dose for this example was found by multiplying the TLD response
of element 7 by the gamma calibration factor:

(160.5 nc) * (0.204 rad/nc) = 32.7 rad.

To evaluate the beta dose, a calibration factor could have been found by
averaging the CF values for elements 2-6: 0.566 rad/nc. However, it would be
poor practice to include element 6 in the beta calibration factor determina-
tion, since no betas penetrated the filter--the TLD response was zero. There-
fore limits were set on the ratios of each element: if the ratios were below
the lower limits, the element was disregarded in the beta CF determination.
If the ratio was above the upper limit, the CF for a 90Sr*/gOY spectrum was
assigned to that element. The reasoning for setting the lower limit was to
avoid using the results of thick-filtered elements in a low-energy field where
these elements would be insensitive. From the results of the calibration
studies, the lower ratio limits were set for elements 4, 5 and 6 as the ratio
values corresponding to the uranium spectrum. No lower limits were set for
the two thin-aluminum-filtered elements (2 and 3), since these are the most
sensitive for the low-energy fields. Upper limits were set for all elements,
2-6, corresponding to ratios for a 90Sr‘/goY beta field. The linearity of
the ratio-CF equations are suspect for beta energies above this limit, so the
conservative assumption was made to assign the 90Sr/goY CF value to any element
response with a ratio higher than this limit ratio value. The average CF for
a dosimeter exposure was therefore found as the average of the CF values for
all elements with ratios above the lower limit. For this example, the average
of CF values for elements 2 and 3 was 0.6041 rad/nc. Thus the beta dose was
calculated as:

(79.8 nc) * (0.6041 rad/nc) = 48.2 rad.
The discussion of limits to the ratio values illustrates the advantage of
the seven-element dosimeter over the four-element dosinieter. In the four-

element dosimeter a lower [imit could not be set for the two important
aluminum-covered elements, since the two thinnest filters were not available.
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(In Figure 11 the equations for these two elements were shown as dashed lines
above the uranium CF, showing that these segments were used for the four-
element dosimeter analysis, but not for the seven-element dosimeter analysis.)
Thus in low-energy beta fields we had to rely on the ratios from the 0.051-cm
and 0.081-cm Al filters, even though the 0.013-cm and 0.025-cm filtered ele-
ments would have given more reliable CF values.

A computer code, RATIO7, has been written and used at PNL for the dosim-
eter data analysis. This code is listed in Appendix I.

Error Analysis

The major components of the error in a dosimeter measurement comes from
uncertainties in:

TLD chips

TLD reader

Calibration measurement and curve fitting

Dosimeter placement and irradiation.
A thorough analysis of the measurement errors would involve isolating each
individual factor affecting each component identified above, determining the
variability of each factor, and combining all of these factors into one
mathematical expression. A similar study was performed for the Hanford
Multipurpose Dosimeter, and this study was recently published (Fi81). Since
this type of error analysis is beyond the scope of this study, the errors in
each dosimeter measurement were empirically approximated based on the results
of each dosimeter's analysis.

The basic formula for converting a dosimeter response to measured dose

D = CF* TLD,

where D is the dose, CF is the calibration factor, and TLD is the TLD response
of the appropriate element (for gammas, #7, for betas, #1 with gamma response
subtracted off). The error analysis for these dosimeters consists of evaluat-
ing the observed variation for each of the two components, CF and TLD, and
combining these into a total error for the measurement. The variation in CF
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for betas is found by evaluating the standard deviation of the individual
element CF values that are averaged to find the CF value used to determine the
beta dose. The standard deviations of the three TLD counts for elements 1 and
7 were also evaluated and combined for the beta error:

=\f2 , 2
TLD "N OTLD-1 T 9TLD-2

These two standard deviations were then combined to get the total beta error:

\/OCFZ GTLDZ
op =D 7 Y T2
CF TLD
The error for the gamma dose was found in a similar manner, using the
same equation for ap- However, since a fixed value was used for CF, the
standard deviation for CF was fixed at 0.093*CF, based on uncertainties in the
calibration measurements. orLp Was simpler for the gamma dose than for the

beta dose, simply the standard deviation of the three TLD chips in element 7,
the element used for the gamma dose determination.
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COMPILATION OF DATA

DESCRIPTION OF EXHERMENTS

Multi-element beta dosimeters have been exposed in three sets in the con-
tainment building of the Three Mile Island Unit II reactor. The three sets
were used in the following experiments:

e pre-gross decontamination experiment
e post-gross decontamination experiment
e pre-flushing TLD tree.

In the pre-gross decontamination experiment, dosimeters were exposed
between Deceniber 3 and Deceniber 15, 1981. Ten dosimeters were used in the
vicinity of the dome monitor and on the elevator shaft roof, thirteen were
placed on the 305 ft elevation, and 15 were placed on the 347 ft and 367 ft
elevations. These dosimeters were returned to PNL and read out in the TLD
readers in February 1982. The computer run used to analyze the data is
presented in Appendix I1I. A summay of the dosimeter placements and the
resulting dose rates are presented in Figures 12a, 12b, and 12c; and in
Tables 6a, 6b, and 6c.

Tables 6a through 9 list four dose rates for each dosimeter location:
the beta dose rates for the front and back of the dosimeter and the garma dose
rates for the front and back. With each dose rate is listed the associated
error, expressed as one standard deviation. In some dosimeter analyses this
error was larger than the evaluated dose rate itself, and if this error were
subtracted from the evaluated dose rate, the value would be less than zero.
SQuch a value would, of course, be nonsense. Ary dose rate of zero (or
smaller) should be interpreted as being lower than the dosimeter's minmum
level of detection.
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FIGURE 12a. Pre-Gross Decontamination Experiment Dosimeter Placement
and Results - Dome Monitor and Elevator Shaft Roof
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FIGURE 12b. Pre-Gross Decontaniination Experiment Dosimeter Placement
and Results - 305 ft Elevation
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TABLE 6a. Pre-Gross Decontamination Experiment Dosimeter Placement and Results -
Dome Monitor and Elevator Shaft Roof

Date and Time Exposure Beta Dose Rate Gamma Dose Rate
Type TLD Location Exposure Time Front Back Front Back
Surface [ S Location Description Tn Out (hr) (mrad/hr) {mrad/hr) {mrad/hr) (mrad/hr)
1 H8-1 Horizontal surface, top of monitor 12/3/81 12/15/81 288 37.0 % 20.1 131 ¢t 125 488 + 4.6 68.2 o 12.1
&5 12:00  12:00
o Ju]
e
o0 2 H8-2 Vertical surface, side of monitor 12/3/81 12/15/81 288 113 £ 92 1820 £ 440 552 + 52 606 %57
o 12:00 12:00
zo 3 H8-3 Vertical surface, side of monitor 12/3/81 12/15/81 288 827 t 57 0 156 + 16 167 £ 16
g 12:00 12:00
30
®
N 4 H8-4 Vertical surface, side of monitor 12/3/81 12/15/81 288 1400 + 89 0 113 £ 11 138 + 14
g9 12:00 12:00
-~ T
-]
z—‘ 5 H8-5 Vertical surface, side of monitor 12/3/81 12/15/81 288 516 t 268 330 t 229 138 ¢ 13 155 ¢t 15
12:00 12:00
= 5 H8-6 Facing stairs and in front of 12/3/81 12/15/81 288 333 ¢ 83 3670 + 79 391 t 39 417 ¢ 39
Qe hatch, TLO on immediate right 12:00 12:00
-
g8 7 HB-7 Facing stairs and in front of 12/3/81 12/15/81 288 191 ¢ 72 3070 % 250 398 £ 40 428 ¢ 41
o ;, TLO on immediate left 12:00 12:00
-
= 8 H8-8 Facing stairs and back to stairs, 12/3/81 12/15/81 288 110 £+ 23 4020 t 280 379 % 36 440 + 41
s TLD on left corner of roof 12:00 12:00
+H
] g» 9 H8-9 Facing monitor and back to stairs, 12/3/81 12/15/81 288 69.9k33.5 11700 + 3790 661 %+ 63 779 £ 74
- TLD on right corner of roof 12:00 12:00
Control 10 H8-10 Carried to roof and brought out 12/3/81 12/3/81 1 459 ¢ 20.2 49.0 £ 333 221 + 21 219+ 21
12:00 13:00
Notes:
HPR-214

Horizontal and vertical measurements = front side of TLO system against monitor surface.
2. Elevator Roof Measurement
Horizontal measurements = back side of TLO system against roof surface.
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IABLE 6h. Pre-Gross Decontam nation Experiment Dosimeter Placement and Resul ts -
305 Foot H evation

Date and Time Exposure Beta Dose Rate Gamma Dose Rate
TLD Location Exposure Time Front Back Front Back
4 # Location Description — In _—Qut_ (hr) {mrad/hr) (mrad/hr) {mrad/hr) (mrad/hr)

1 13 Vertical surface, taped to liner "4 feet 12/9/81 12/15/81 148.2 0 0 625 @ 62 666 t 63
above floor, NE area Rx Bldg. 1427 1838

12 H7 Horizontal surface, taped to floor, 12/9/81 12/15/81 148.2 161 + 64 923 * 575 428 + 41 467 + 45
NE area of Rx Bldg., SE area under CF-T-1A 1427 1838

13 B4 Vertical surface, taped to underside of 12/9/81 12/15/81 148.2 476 + 50 135 ¢ 16 158 = 15 160 = 15
junction box, NE area Rx Bldg. 1427 1838

14 V9 Vertical surface, taped to D-ring wall 12/9/81 12/15/81 148.2 247 + 104 38.5 + 81.3 573 + 55 555 + 54
4 feet above floor, SE area Rx Bldg. 1427 1838

15 Heé Horizontal surface, taped to West area of 12/9/81 12/15/81 148.2 7220 + 481 14900 + 10000 2180 + 210 2640 = 250
hatch cover, SE area Rx Bldg. 1427 1838

16 V8 Vertifical surface, taped to front side of 12/9/81 12/15/81 148,2 113 = 40 205 + 100 579  S4 575 + 57
aircooler B 4 feet above floor, SE area 1427 1838
Rx Bldg.

18 H5 Horizontal surface, taped to floor, SV 12/9/81 12/15/81 148.2 635 + 283 2750 + 1980 937 + 110 900 + 84
area of Rx Bldg., NE area under CP-T-1B 1427 1838

27 67W Vertical surface, taped to O-ring wall 12/9/81 12/15/81 148.2 51.4 *+ 39.5 0 289 + 27 269 + 26
4 feet above floor, NV area Rx Bldg. 1427 1838

26 66 Vertical surface, taped to liner 4 feet 12/9/81 12/15/81 148.2 1370 + 940 267 + 54 285 + 28 305 + 31
above floor, NV area Rx Bldg. 1427 1838

25 63 Vertical surface, taped to D-ring wall 12/9/81 12/15/81 148,2 176 £ 192 556 + 319 1450 £ 140 1330 £ 130
4 feet above floor, W area of Rx Bldg. 1427 1838

23 H3 Horizontal surface, taped to floor, 12/9/81 12/15/81 148,2 0 8010 + 610 5180 £ 480 5320 % 520
West area Rx Bldg. 1427 1838

19 B3 Vertical surface, taped to underside of 12/9/81 12/15/81 148.2 679 + 52 598 + 49 0 388 + 37
junction box “8 feet off floor 1427 1838

21 50F Horizontal surface, taped to floor, 12/9/81 12/15/81 148,2 305 ¢ 91 5010 + 920 413 1 42 410 ¢ 39

SV area of Rx Bldg. 1427 1838
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TABLE 6¢c. Pre-Gross Decontamination Experiment Dosimeter Placement and Resul ts -
347 and 367 Foot Elevations

Date and Time Exposure Beta Dose Rate Gamma Dose Rate

TLD Location Exposure Time Front Back Front Back

R # Location Description n Out (hr) _{mrad/hr) {mrad/hr) {(mrad/hr) ( /hr)

29 30 Vertical surface, taped to liner 4 feet 12/9/81 12/15/81 147.52 74.1 £ 13,9 29.0 + 14.0 94,0 + 9.5 88.7 % 8.3
above floor by hatch cover, NE area Rx Bldg. 1507 1838

30 3w Vertical surface, taped to D-ring wall, 12/9/81 12/15/81 147.52 220 + 8 92.9 £ 9.9 95.7 £ 9.2 93,7 £ 9.0
4 feet above floor, NE area Rx Bldg. 1507 1838

36 vi Vertical surface, taped to liner behind 12/9/81 12/15/81 147.52 90.9 + 32,7 16.5 £ 9.6 68.1 + 7.0 59.8 x 5.6
enclosed stairwell "4 feet above floor 1507 1838

39 Vi Vertical surface, taped to outside enclosed 12/9/81 12/15/81 147.52 50.0 £ 19.4 29.9 + 7.7 90.1 £ 9.1 86.1 = 8.5
stairwell wall “ feet above floor 1507 1838

34 36w Vertical surface, taped to D-ring wall 12/9/81 12/15/81 147.52 129 £ 25 39.3 £ 17.5 121 + 12 122 = 11
4 feet above floor, SE area Rx Bldg. 1507 1838

37 H10 Horizontal surface, taped to floor near SV 12/9/81 12/15/81 147.52 227 + 42 3860 + 600 243 & 24 267 £ 27
corner of hatchcover, South area Rx Bldg. 1507 1838

43 50w Vertical surface, taped to Esst side of head 12/9/81 12/15/81 147.52 398 + 32 153 + 28 134 + 14 124 £ 12
stand, $V area Rx Bldg. 1507 1838

by 52 Horizontal surface, taped to top of head 12/9/81 12/15/81 147.52 352 + 49 1690 + 78 151 + 15 146 £ 14
stand, $V area Rx Bldg. 1507 1838

51 V2 Vertical surface, taped to D-ring wall 12/9/81 12/15/81 147,52 143 + 26 32,9 £+ 37.2 126 + 12 124 £ 12
4 feet above floor, West area Rx Bldg. 1507 1838

50 B1 Horizontal surface, placed on floor below 12/9/81 12/15/81 147.52 630 + 95 11200 £ 470 461 t 44 456 + 47
junction box, West area Rx Bldg. 1507 1838

46 H9 Horizontal surface, taped to floor i feet 12/9/81 12/15/81 147,52 528 + 319 6290 + 340 282 + 28 267 + 26
south of open stairwell, West area Rx Bldg. 1507 1838

48 56 Vertical surface, taped to liner "4 feet 12/9/81 12/15/81 147.52 80.2 + 17.4 38.9 £+ 27.3 85.6 £ 8.1 81,1 + 8.1
above floor, West area Rx Bldg. 1507 1838

49 63 Horizontal surface, West axis of in core 12/9/81 12/15/81 147.52 46400£14800 248000121000 7860 + 1280 6090 + 640
instrumentation area 1507 1838

40 13 Horizontal surface, 367 foot elevation, 12/9/81 12/15/81 147.52 353 + 34 7950 + 810 347 + 32 375 x 36
top D-ring wall, East area Rx Bldg. 1507 1838

41 Vi1 Vertical surface, 367 foot elevation, 12/9/81 12/15/81 147.52 182 + 136 525 + 123 766 £ 72 743 £ 70
taped to inside D-ring wall, East area 1507 1838

Rx Bldg.



The post-gross decontamination experiment was performed between March 25
and April 22, 1982. Fourteen dosimeters were exposed on the 305 ft elevation,
seventeen were exposed on the 347 ft elevation, and two were exposed on the
367 ft level. The dosimeters were read out in the PNL TLD Laboratory in May
1982. The computer runs analyzing these dosimeters are presented in Appen-
dix II, and the dosimeter placements and evaluated dose rates are presented in
Figures 13a and 13b and in Tables 7a and 7b.

In the pre-flushing TLU tree experiment, four multi-element dosimeters
were placed on each of four TLD trees. These trees were lowered from the
305 ft elevation down into the reactor basement to measure radiation levels
before flushing of the 282 ft elevation walls. Each tree also contained
dosimeters provided by Panasonic and Harshaw, providing for rough comparisons
between the different types of dosimeters. The dosimeters were exposed on
June 22, 1982 for about three hours. The multi-element dosimeters were
returned to PNL and the TLDs read out in July 1982. The computer analysis is
listed in Appendix II. Figure 14 shows the placement of the TLD trees from the
viewpoint of the 305 ft level and Table 8 describes the placement of the
trees. Table 9 presents the dose rates determined from the PNL multi-element
dosimeters and compares them to the doses determined by the Panasonic and
Harshaw dosimeters. Comparisons of the doses determined by the different
types of dosimeters are presented in Figures 6 and 7.
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TABLE 7a.
305 Foot Elevation
Location
# Location Description
13 Vertical surface, taped to liner ™ feet
above floor, NE area Rx Bldg.
H7 Horizontal surface, taped to floor, NE area
of Rx Bldg., SE area under CF-T-1A
B Horizontal surface, placed on top of junction
box, NE area Rx Bldg.
v9 Vertical surface, taped to D-ring wall 4 feet
above floor, SE area Rx Bldg.
H6 Horizontal surface, taped to west area of
hatch cover, SE area Rx Bldg.
v8 Vertical surface, taped to front side of
aircooler B "4 feet above floor, SE area
Rx Bldg.
34F Horizontal surface, taped to floor, south
area Rx Bldg.
6/W Vertical surface, taped to O-ring wall
"4 feet above floor, NV area Rx Bldg.
63 Vertical surface, taped to D-ring wall
"4 feet above floor, W area Rx Eldg.
V5 Vertical surface, taped to south equipment
hatch wall 4 feet above floor
H3 Horizontal surface, taped to floor, West
area Rx Bldg.
55P Vertical surface, taped to D-ring wall
4 feet above floor, SW area Rx Bldg.
B3 Vertical surface, taped to underside of
junction box 8 feet off floor
50F Horizontal surface, taped to floor, SW

area Rx Bldg.

Date and Time
Exposure

3/25/82
1500

3/25/82
1500

3/25/82
1500

3/25/82
1500

3/25/82
1500

3/25/82
1500
3/25/82
1500

3/25/82
1500

3/25/82
1500

3/25/82
1500

3/25/82
1500

3/25/82
1500

3/25/82
1500

3/25/82
1500

4/22/82
1057

4/22/82
1057

4/22/82
1057

4/22/82
1057

4/22/82
1057

4/22/82
1057
4/22/82
1057

4/22/82
1057

4/22/82
1057

4/22/82
1057

4/22/82
1057

4/22/82
1057

4/22/82
1057

4/22/82
1057

Post Gross Decontamination Experiment Dosimeter Placement and Results -

Exposure Beta Dose Rate Camma Dose Rate
Time Front Back Front Back
(hr) (mrad/hr) (mrad/hr) {mrad/hr) (mrad/hr)
668 15.2 ¢+ 7.0 7.69 & 5.46 202 + 20 203 £ 19
668 295 £ 192 158 £ 120 228 £ 23 281 £ 24
668 6520 + 1340 35.6 + 36,9 375 ¢ 35 338 + 32
668 139 ¢ 66 0 354 + 35 351 = 34
668 0 699 + 195 2930 + 280 2760 + 270
668 158 + 107 262 + 235 332 + 32 347 32
668 24.8 + 37.7 136 £ 27 279 £ 27 273 £ 26
668 111 £ 73 45,1 £ 31.1 155 £ 15 150 £ 15
668 0 193 £+ 134 801 = 77 717 £ 70
668 203 + 22 315 £ 67 119 £ 12 110 = 11
668 230 + 188 4430 = 2090 535 = 52 523 £+ 54
668 45.0 £ 15.7 16.7 + 28.3 195 £ 19 193 + 20
668 321 £ 33 231 + 32 262 = 27 275 £ 26
668 73.7 £ 33.8 529 + 67 275 £ 26 252 + 24
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TLD

13
14
15
18
19
67
12
68
70
73

74
75
76
77
78
80
7
72

TABLE 7b. Post Gross Decontamination Experiment Dosimeter Placement and Results -
347 and 367 Foot Elevations
Date and Time Exposure Beta Dose Rate Gamma Dose Rate
Location Exposure Time Front Back Front Back
# Location Description n Out {hr) {mrad/hr) (mrad/hr) (mrad/hr) (mrad/hr)
30 Vertical surface, taped to liner "4 feet 3/26/82 4/22/82 645.5 23.4 £ 7,2 5.37 £+ 4,01 62.4 t 6,1 59.8 + 6.0
above floor by hatch cover, NE area Rx Bldg. 1328 1057
31W Vertical surface, taped to D-ring wall 3/26/82 4/22/82 645.5 166 + 14 22,3 £ 11.6 68.1 £ 6.6 61.3 = 6.1
4 feet above floor, NE area Rx Bldg. 1328 1057
32 Vertical surface, taped to liner “ feet 3/26/82 4/22/82 645.5 5.28 + 2,03 27.3 £ 6.5 34,1 £ 3.4 32,5 = 3.1
above floor, NE area Rx Bldg. 1328 1057
34W Vertical surface, taped to D-ring wall 3/26/82 4/22/82 645.5 106 + 12,3 35,8 + 27,7 50.6 + 4.8 43,0 = 4.0
4 feet above floor, East area Rx Bldg. 1328 1057
V3 Vertical surface, taped to liner behind 3/26/82 4/22/82 645.5 8.78 £+ 1.58 0 47,1 £ 4,6 50.0 + 4.7
enclosed stairwell "4 feet above floor 1328 1057
Vi Vertical surface, taped to outside enclosed 3/26/82 4/22/82 645.5 69.2 + 8.4 45.0 + 9.7 65.5 + 6.2 63.5 % 6.1
stairwell wall “4 feet above floor 1328 1057
36W Vertical surface, taped to D-ring wall 3/26/82 4/22/82 645.5 17.2 £ 4.7 3.47 £ 2,49 56,5+ 5.5 52.6 + 5.1
4 feet above floor, SE area Rx Bldg. 1328 1057
B2 Horizontal surface, placed on top junction 3/26/82 4/22/82 645.5 61.3 = 13.7 328 + 9.9 94.4 + 8.8 88.3 + 8.3
box, SE area Rx Bldg. 1328 1057
H10 Horizontal surface, taped to floor near SV 3/26/82 4/22/82 645.5 106 £ 16 1670 + 980 170 ¢ 16 215 = 22
corner of hatch cover, South area Rx Bldg. 1328 1057
SOW Vertical surface, taped to East side of head 3/26/82 4/22/82 645. 5 128 + 21 9.01 + 6.76 108 + 10 109 £ 10
stand, SV area Rx Bldg. 1328 1057
149F Horizontal surface, taped to floor by D-ring 3/26/82 4/22/82 645. 5 0 248 + 199 566 + 58 331 + 33
wall, SV area Rx Bldg. 1328 1057
52 Horizontal surface, taped to top of head 3/26/82 4/22/82 645.5 101 £+ 12 555 + 36 70.7 £ 6.9 70.6 t 7.1
stand, SV area Rx Bldg. 1328 1057
49 Vertical surface, taped to liner "4 feet 3/26/82 4/22/82 645.5 3.8 + 11,8 3.29 + 6.76 69.8 £+ 6.8 70.4% 6.9
above floor, SV area Rx Bldg. 1328 1057
V2 Vertical surface, taped to D-ring wall 3/26/82 4/22/82 645.5 44,6 £ 7.0 3.17 £ 8.12 76.3 £ 7.1 77.3 £ 7.3
M feet above floor, West area Rx Bldg. 1328 1057
B1 Horizontal surface, placed on top of junction 3/26/82 4/22/82 645.5 26.6 + 86 39,3 + 5,1 109 + 10 97.6 = 9.3
box, West area Rx Bldg. 1328 1057
H9 Horizontal surface, taped to floor “4 feet 3/26/82 4/22/82 645.5 74,4 + 24,7 783 + 119 128 + 13 137 £ 13
South of open stairwell, West area Rx Bldg. 1328 1057
56 Vertical surface, taped to liner ™ feet 3/26/82 4/22/82 645.5 26.5 £ 5.1 4.7 £ 4.4 52.0 £+ 4.9 50.6 + 4.9
above floor, West area Rx Bldg. 1328 1057
13 Horizontal surface, 367 foot elevation, 3/26/82 4/22/82 645.5 129 + 35 3020 £ 130 205 + 20 232 & 22
top D-ring wall, East area Rx Bldg. 1328 1057
V11 Vertical surface, 367 foot elevation, taped 3/26/82 4/22/82 645.5 73.6 £ 26.3 331 & 54 536 + 50 571 &+ 54
to inside D-ring wall, East area Rx Bldg. 1328 1057
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TABLE 8. Placenent of TLD Trees During Pre-Flushing of the Reactor
Bui | ding Basement
Tree # Location Description Orientation of TLD Tree Comments

1 TLD tree lowered through penetra- The front side of the TLD tree was There was no problem with the
tion 220, behind CF-T-1A and facing toward the east wall of the lowering or raising of the TLD
against the east wall of the refueling canal. tree.
refueling canal on the 305 foot
elevation into the basement.

2 TLD tree lowered through the NE The front side of the TLD tree was There was no problem with the
section of the basement equipment facing toward personnel airlock #I. lowering or raising of the TLD
hatch on the 305 foot elevation tree.
basement.

3 TLD tree lowered through penetra- The front side of the TLD tree was There was a slight problem with the
tion R-37, west of CF-T-IB and facing toward the "A" D-ring wall. lowering and raising of the TLD
against the "A" D-ring wall on the tree.

305 foot elevation into the
basement.
4 TLD tree lowered down the seismic The front side of the TLD tree was There was no problem with the

gap by the cable chase area (NW
area of Rx-Bldg.) on the 305 foot
elevation into the basement.

facing toward the containment
liner.

lowering or raising of the TLD
tree.
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TABLE 9. Pre-Flushing Experiment TLD Tree = Beta and Gamma Doses from
Three Types of Dosimeters

PNL Dosimeter Dose Rates Dose Rates
TLD Eleva- Exposure Dates Beta Gamma Panasonic Harshaw
Tree TLD tion In Out Exposure Front Back Front Back Beta Gamma Beta Gamma
# _# _(ft) Date & Time Date & Time (hrs) {rad/hr) (rad/hr) (rad/hr) (rad/hr) (rad/hr) (rad/hr) (rad/hr) (rad/hr)
1 85 300 6/22/82 6/22/82 3.12 0.097+ 0.142 0.0394 + 0,563 1,10 £ 0.10 1.04 £ 0.10 0,449 1.058 0.208 0.801
0945 1252
84 295 6/22/82 6/22/82 3.12 1.41 + 0.68 3.65 + 0.69 2,91 + 0.31 2,93 £ 0.28 1.122 3,205 NA 3.462
0945 1252
82 290 6/22/82 6/22/82 3.12 57.1 £+ 7.7 34.6 + 3,7 15.2 £ 1.7 14.2 + 1.4 26,603 15.705 5.256 15.865
0945 1252
81 285 6/22/82 6/22/82 3.12 57.2 £ 5.2 83.4 x 4.0 16.2 + 1.6 15.0 £ 1.7 48.077 16.987 12,885 23,750
0945 1252
2 89 300 6/22/82 6/22/82 2.33 1.27 £ 1.15 1.67 + 1.18 9.32 + 0.97 8,81 £ 0.86 1,159 10.730 NA 10,043
1039 1259
88 295 6/22/82 6/22/82 2.33 6.54 + 3,77 1.97 £ 2.1 22.0 £ 0.99 22.2 = 2.1 12.446 24,464 NA 22.919
1039 1259
87 290 6/22/82 6/22/82 2.33 11.6 + 5.8 3.48 £ 1.95 46,7 £ 4.5 45.0 = 4.3 22.318 41,202 NA 38.283
1039 1259
86 285 6/22/82 6/22/82 2.33 70.2 £ 15.4 29.4 + 8,0 65.3 % 6.1 65.6 £ 6.5 NA 85.837 7.125 76.824
1039 1259
3 93 300 6/22/82 6/22/82 3,08 0.341%x 0,321 0.637 + 0.199 5.86 + 0.62 5,40 + 0,51 0.390 7.143 NA 6.818
0949 1254
92 295 6/22/82 6/22/82 3.08 4,25 = 0.69 3.22 £ 1.26 8.50 £ 0.82 7.99 % 0.75 5.520 10.390 NA 11.721
0949 1254
91 290 6/22/82 6/22/82 3.08 429 + 8.5 22.5 £ 5.0 19.4 £ 1.9 17.9 £ 1)7 61.688 17.857 18.539 21.851
0949 1254
90 285 6/22/82 6/22/82 3.08 22.3 4.9 136 £ 21 13.3 £ 1.2 15.2 + 1.5 64.935 18.831 6.201 15.877
0949 1254
4 97 300 6/22/82 6/22/82 3.08 0.249+ 0.130 0 1.20 £ 0.11 1.24 + 0,12 0.312 1.461 NA 1.299
0951 1256
96 295 6/22/82 6/22/82 3.08 1.04 + 0,25 1.58 £ 0.53 2,73 £ 0.26  2.74 x 0.27 1.429 2.987 NA 3.052
0951 1256
95 290 6/22/82 6/22/82 3.08 43.2 + 2.0 33.7 £ 3.9 8.90 + 0.85 7.85 + 0.74 42,208 9.091 13.377 13.020
0951 1256
94 285 6/22/82 6/22/82 3.08 99.0 % 8.0 26.2 + 5.3 18.1 + 1.7 14.6 + 1.5 58.442 18.182 33.766 21,948

0951 1256



CONCLUSIONS

The PNL multi-element beta dosimeter is a reliable device for determining
doses in fields of mixed beta and gamma radiation. The studies that used
these dosimeters illustrated the importance of using an energy-dependent cali-
bration factor for beta dose determination: using a fixed calibration factor
can result in a poor estimate of the dose. As illustrated by Figure 7, using
only the calibration factor for betas from 90Sr/gOY can result in an underesti-
mate of the dose as large as a factor of 5. The comparisons between the PNL
dosimeter and dosimeters supplied by Vendor 2, the PNL dosimeters evaluated
higher beta doses than those evaluated by the other dosimeters, indicating
that the PNL dosimeters were operating as expected.

In Figure 6, a comparison between the PNL and Vendor 1 dosimeters, there
is no well-defined trend as to which type determines a higher or lower dose.
The PNL dosimeters measured higher doses than the Vendor 1 dosimeters in
roughly half of the comparisons and lower doses in the other comparisons.
This result is consistent with the fact that both PNL and Vendor 1 use energy-
dependent calibration factors.

There is one important factor that could contribute to the discrepancy
between the PNL, Vendor 2, and Vendor 1 dosimeters in dose evaluation--possible
nonuniformities in the beta radiation field being measured. Since the range
of betas in air is quite short compared to photons and neutrons, a variation
in the concentration of beta emitters on a surface can lead to a similar
variation in the intensity of the beta radiation striking nearby dosimeters.
Thus two dosimeters placed several inches apart from each other against a con-
taminated wall could be exposed to different beta doses if the contamination
on the wall were not uniform. It is quite likely that this effect occurred in
some of the dosimeter comparisons.

The nonuniformity of beta radiation fields could also contribute to a
poor dose determination by a multi-element dosimeter. The analysis of our
dosimeter assumes that the entire dosimeter i s exposed to a constant radiation
field. There have been some instances in which it is obvious that some ele-
ments were exposed to higher dose rates than were other elements. There were
dosimeters that showed higher TLD responses in elements that were covered by
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thick shields than in the mylar-covered element, indicating a nonuniform
field. The data analysis for such a dosimeter usually rejected the contri-
bution of such an element, since the ratio to the mylar chip would be outside
the allowed range, but this resulted in a loss of potential data. Smaller
discrepancies could perhaps not be rejected, but instead would introduce some
confusion into the data analysis. The error analysis routine was designed to
catch such discrepancies and signal the possibility of a poor dose determina-
tion by indicating a large error. An example of an apparently nonuniform beta
field can be seen in the results from dosimeter #3, back, in the post-gross
decontamination experiment. For this dosimeter, elements 4, 5, and 6 had
higher TLD responses than element 1. The evaluated error for this beta dose
was larger than the evaluated dose itself.

Another possible error occurs when a significant amount of low energy
Xx-rays are present. The relationship between TLD response and absorber thick-
ness is flat for photons with energies greater than about 40 keV, so that the
response of these photons would be correctly subtracted from the element
responses to give the beta response. Photons with low energies, however, are
weak penetrators of aluminum, and Figures 4 and 5 show that the relative
responses of the elements are similar for betas and low-energy x-rays. The
presence of these low energy x-rays would therefore be an interference in the
dosimeter's dose evaluation. Preliminary studies of radionuclides in the

TMI-2 containment building have indicated that three radionuclides, 134Cs,

137Cs and 905r (and their radioactive progeny), are responsible for producing
most of the dose observed in the building (NRC 1981). During the radioactive
decay of these nuclides, the radiation emitted consists almost exclusively of
betas and gammas;, x rays with energies less than 40 keV make a negligible
contribution to the dose (Kocher 1981). Thus, the presence of low energy

x-rays did not appear to be a serious problem in the TMI-2 dosimeter exposures.

The presence of a very high-intensity gamma field in along with the betas
could be an interference due to poor counting statistics. Since the data
analysis depends on subtracting the gamma contribution to the TLD response of
each element, a small beta response in the presence of a high gamma response
would result in a high error for the beta response. Gamma intensities during
the TMI-2 exposures never seemed to be high enough to cause such
interference.



Since betas are attenuated by relatively thin absorbers, any material
placed between the aluminum shields and the source of betas will attenuate the
beta radiation. For use in a contaminated environment such as the TMI-2
containment building, it is necessary to enclose the dosimeters in a plastic
bag to avoid contamination of the dosimeter itself. This plastic packaging
acts as an additional absorber over the dosimeter. The plastic has the effect
of stopping some very low energy betas that otherwise would have produced a
response in the dosimeter, and generally reducing the number of betas of all
energies that strike the dosimeter. The dosimeter that is packaged in plastic
therefore records a beta dose that is a bit lower than the dose that -would
have been recorded by an unpackaged dosimeter.

None of the uncertainties identified in this discussion are seen as seri-
ously affecting the use of the multi-element beta dosimeters. Although the
dosimeters are still under development, especially in developing improved
algorithms for dose analyses, the dosimeter is an important tool for reliably
estimating beta and gamma doses.
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APPENDIX 1

SOURCE CODE LISTING FOR RATIO7




0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
00146
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
00z28
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0032
0040
0041
0042
0043
0044
0045
00456
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057

O0000000

C
C
C

10
20

C
C
C

APPENDIX |
SOURCE CODE LISTING FOR RATIO7

This Program Analyzes Milti-element Beta Dosineters.
It is designed to handle either 4-elenent or 7-element
dosimeters, with 3 TLD’s in each elenent.

Witten by RI1.S  7/82
Al tered 1/ 83

CHARACTER31 AnS, BACK/'B ‘/, STAR(200, 7. 3) /3200%* '/
CHARACTER33 OLDNEW. OLD/' QLD ‘s
CHARACTER35 FRNTBK<¢2)/' FRONT “,' BACK 7/
CHARACTER98 HDG(7)/‘'MYLAR #1’, . 005" #2-,' 010" #3-, *.020" #4’,
1 '. 032" #5’, /.064" #6°,'. 125" #7'/
CHARACTER324 FLNM
CHARACTER#80 TI TLE
DI MENSI ON RAW (200, 7, 3), AVE(200, 7), IPCT(200, 7), RATIO(200, &),
1 CAL (200, 6), DOSE(200), ID{(200), IFB(200), COEF (&), YINT(4&),
2 RATIOMAX (&), RATIOMIN(&), BETA(200, 6), GAMMA(200), GAMDOS(200),
3 ERBDOS(200), ERGDOS(200). HR¢200»
DATA CAL/1200%#0. /, RATIO/ 1200#0. /
DATA HR/200#2. /

OPEN FI LES

WRITE (6, 10)

FORMAT(/' Enter filename for input data: ‘, $)
READ( 5, 20)FLNM

FORMAT (A24)

OPEN(UNIT=10, FILE=FLNM, STATUS= (LD ’, READONLY)
OPEN(UNIT=1S5, FILE='RATIOOUT. DAT‘, STATUS='NEW’,
1 DISPOSE=‘PRINT/DELETE’)

PRESET VALUES

COEF(2)=-1.0032
COEF(3)=-1.0960
COEF(4)=-.7438
COEF (5)=-1. 1142
COEF(6)=~6. 1597
YINT(2)=.9943
YINT(3)=.9471
YINT(4)=. 6028
YINT(5)=. 5885
YINT(6)=.6215
RATI OVAX (2)=. 7800
RATIOMAX(3)=. 4641
RATIOMAX(4)=. 5174
RATI OMAX¢5)=. 3325
RATI OMAX ¢(63=. 0655
RATIOMIN(2)=0.
RATIOMIN(3)=0.
RATIOMIN(4)=.2996
RATIOMIN(S)=. 1871
RATIOMIN(&)=.0392
CALMAX=.218
GCOEF=. 2037
DESCR=5.
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0058 IDESCR=IINT(DESCR)

0059 C

0060 C INPUT

0061 C

0062 WRITE (&, 100)

0063 100 FORMAT(/' Input')

0064 READ(10, 110)TITLE

0065 110 FORMAT (A80)

0066 DO 160 I=1, 200

0067 READ(10, *#)ID(I)

0048 IFCID(I)Y. LE. 0)eOTO 170

0069 READ(10, 130)ANS

0070 130 FORMAT(AL)

0071 PRI NT*, ID( 1. ANS

0072 IFB(I)=1

0073 IF(ANS. EQ BACK) IFB(| )=2

0074 READ(10, #)HR(I)

0075 DO 145 1Cc=1.,7

0076 145 READ(10Q, #)(RAW(I, IC, J).,J=1,3)

0077 160 CONTI NUE

0078 ND=200

0079 WRITE (&, 145)

0080 165 FORMAT(/' =##% LIMT OF 200 DOSI METERS -- ANALYSI S PROCEEDS ###‘)
0081 170 READ(10, 171, END=174)0LDNEW

0082 171 FORMAT (A3)

0083 IF(OLDNEW . NE. OLD)GOTO 174
0084 C

0085 C Use old Calibration Factors (Dosimeters read out before 3/82)
0086 C

0087 COEF(4)=-1.5103

0088 CCEF (5)=~2. 3398

0089 YINT(4)=. 9901

0090 YINT(S5)=. 9901

0091 CALMAX=. 3511

0092 RATI OMAX (4)=0. 4231

0093 RATIOMAX (5)=0. 2731

0094 GCOEF=. 2394

0095 174 CONTI NUE

00946 C

0097 C PROCESS RAW COUNTS

0098 C

0099 WRITE(&, 175)

0100 175 FORMAT(//' OFF AND RUNNING..."', /1)
0101 IF(ND. NE 200)ND=1-1

o102 DO 200 1=1, ND

0103 WRITE(H, 177)IDCI), FRNTBK(IFB(I))
0104 177 FORMAT( 18, 1X, AS)

0105 DO 164 1¢=1,7

0106 AVE(I, | C)=0.

0107 SUMX2=0.

0108 SUMX=0.

0109 DO 179 v=1.3

0110 AVE(1, IC)=AVE(I, ICY+RAW(I, IC, J)
0111 SUMX=SUMX+RAW(I, IC, J)

0112 179 SUMX2=SUMX2+RAW(I, IC, J)#RAW(I, IC, J)
0113 AVE(I, IC)=AVE(I, IC)/3.

0114 SD=0.

0115 IF (SUMX2-SUMX#SUMX/3. .GI. 0.)
0116 1 SD=SAGRT ( (SUMX2~-SUMX#SUMX/3. ) /2.)
0117 IF(AVE(I, 1¢). GT. 0. )SD=SD/AVE(1, IC)
0118 180 PCT=5D#100.

0119 C

0120 C Test for fliers in the TLD data

0121 C
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0122 IF(PCT .LE. DESCR) 60TO 183

0123 C12=100. #*ABS(RAW(I, IC, 1)-RAW(I, IC, 2)) /RAW(I, IC, 2)
0124 €23=100. #ABS(RAW(I, IC, 2)-RAW(I, IC, 3))/RAW(I, IC, 3)
0125 €31=100. *ABS(RAW(I, IC, 3)- RAW I, IC, 1))/RAW(I, IC, 1)
0126 NL.O=0

0127 IF(C12 .LT. DESCR)NLO=NLO+1

0128 IF(C23 .LT. DESCR)NLO=NLO+1

0129 IF(C31 .LT. DESCR)NLO=NLO+1

0130 IF(NLO .GE. 2)60T0 183

0131 IF(NLO . EQ. 1)60TO 1830

0132 C -- accept AVE as is for thin elements & elt.?7

0133 IF(IC .LT. 4 .OR. IC .EQ 7)60T0 183

0134 C -— if % > DESCR+3, reject element data for elt.4-6
0135 IF(PCT .LT. DESCR+3.) GOTQO 183

0136 AVE(I, IC)=0.

0137 DO 1820 u=1,3

0138 1820 STAR(I, IC, J)="'#%"’

0139 GOTD 183

0140 C --one TLD is a flier
0141 1830 IF(C12 .LT. DESCR)ISTAR=3

0142 IF(C23 .LT. DESCR)1STAR=1

0143 IF(C31 .LT. DESCR)ISTAR=2

0144 STAR(I, IC, ISTAR)="'»"

0145 AVE(I, IC)=(3. #*AVE(I, IC)~-RAW(I, IC, ISTAR))/2

0146 KK=1

0147 IF( ISTAR .EG. 1) KK=2

0148 PCT=100. #SART (2. )#*ABS(RAW(I, IC, KK)-AVE (I, IC))/AVE(I, IC)
0149 183 IF(IC . EQ 1)SD2CTS=(PCT/100. #AVE(I, 1) )##2

0150 IFCIC . EQ 7)SD2CTS=SD2CTS+(PCT/100. #AVE(|,7))**2

0151 IF(1C . EQ 7)EREDOS(| )=8SQRT(. 093#.093 + PCT/100. #PCT/100.)
0152 IPCT(I, IC)=INT(. 5+PCT)

0153 o

0154 C Subtract off Ganma Conponent of TLD responses
0155 C

0156 184 CONTI NUE

0157 DO 185 1C=1,6

0158 BETA(I, IC)=AVE(I, IC)Y~AVE(I, 7)

0159 185 IF(BETA(I, IC).LT. 0. YBETA(I, IC)=0.

0160 GAMMA (| Y=AVE(I, 7)

0161 C

01462 C Determine Calibration Factors

01463 C

0164

0163 IF(BETA(I,1).LE. 0.) GOTO 189

0166 DO 188 u=2, &

0167 188 RATIO(I, J)=BETA(I, J)/BETA(I, 1}

01468 189 IF(AVE(I, 2). GI. 0. .OR AVE(I,3). Gl 0. .OR AVE(I, &)
0169 1 .G6T. 0.) GOTO 190

0170 C -- 4- El enent Dosi nmeter

0171 DO 1892 J=4,5

0172 CALCI, J)=RATIO(I, JI#COEF (J)+YINT(J)

0173 1892 IF(RATIO(I, y) . GI. RATIOMAX(J)) CAL(I, J)=CALMAX
0174 CAL(I, 1)=(CAL(I, 4)+CAL(I, 5))/2.

0175 SD2CF=2. #(CAL(I, 4)—CAL (I, 1))#x2

0176 eOTo 1995

0177 C -—- 7- Elenent Dosi neter

0178 190 ICAL=0.

0179 SUMCF=0.

0180 SUMCF2=0.

0181 DO 199 J=2, 6

0182 IF(RATID(I,J) . LT. RATIOMAX(J)) GOTO 192
0183 CAL(1,J)y=CALMAX

0184 ICAL=ICAL+1

0185 60710 195
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0186
0187
0188
0189
0190
0191
o192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220
0221
0222
0223
0224
0225
0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
0243
0244
0245
0244
0247
0248
0249

192

195

199

C

IF(RATIO(], Uy . LT. RATIOMIN(J)) GOTO 199
CAL(I,J) = RATIO(CI, J)*COEF(J) + YINT(J)
ICAL=ICAL+1

CAL (I, 1) = CAL(I, 1) + CAL(I, W)
SUMCF=SUMCF+CAL (I, J)
SUMCF2=8SUMCF2+CAL (| , Jy#CAL (], J)

CONTI NUE

CAL(I, 1) = CAL(I,1)/ICAL
SD2CF=(SUMCF2-SUMCF #SUMCF /ICAL)/ (ICAL-1)

C Cal cul ate Doses

C
1995

200
C

GAMDOS(1)=GAMMA(I)#GCOEF
ERGDOS(I1)=ERGDOS(I)#GAMDOS(1)

DOSE (| y=CAL (I, 1)*BETA(I, 1)

ERBDOS( | =0,

IF(DOSE(I) .EQ. 0.)60T0 200
ERBDOS(I)=SQRT(SD2CF/CAL(I, 1)/CAL(I,1) + SD2CTS/
1 BETA(I, 1)/BETA(I, 1))*DOSE(I)

CONTI NUE

C OUTPUT RAW DATA

C
205
210

212

215
220
225
230
240
250
C

WRITE (&, 2035)
FORMAT(/" Creating output')
WRITE(1S, 210)TITLE, HDG
FORMAT (1H1, ABO, //55X, ‘SUMMARY OF DOSI METER READI NGS',
1 776X, Dosimeter', 7(7X,A8), /13X, 7(11X, “{nc) ‘))
IL=0
DO 250 I=1,ND
L=l L+1
IF(IL.LT. 7)60TO 215
WRITE(15, 212)
FORMAT(//10X, ¢ % indicates a rejected flier »*)
WRITE(15, 210)TITLE, HDG
IL=1
WRITE(15, 220)ID(I), FRNTBK(IFB(I1)), (RAW(I, IC, 1), STAR(I, IC, 1),
1 1¢=1,7)
FORMAT(//3X, 14, 1X, A5, * Raw, F8.2,Al1.6(F14.2,A1))
DO 225 u=2,3
WRITE(15, 230) (RAW(I, IC, J), STAR(I, IC, J), IC=1,7)
FORMAT( 17X, ‘Raw‘, F8. 2, Al, 6(F14. 2, Al1))
WRITE(15, 240) (AVE(I, IC), IPCT(I, IC), IC=1.7),
+(BETA(I, IC), IC=1,6), (RATIO(I, IC), IC=2, &)
FORMAT(/17X, ‘Ave’,FB. 2, *+/~", 12, '%.', 6(F9. 2, '+/-",12. '7."),
+/16X,"'Beta’, FB.2,5F15.2,11X, ‘0. 00/, 716X, Ratio'. 3%, “1.00‘, SF15. 4)
CONTI NUE
WRITE(15,212)

C OUTPUT RESULTS

C
255

WRITE(1S, 255)TITLE

FORMAT ( 1H1, ABO, / /728X, ‘### RESULTS ###’, 45X,' CALCULATED DOSES’,
1 7/71X,"' Dosinmeter', 19X,'Calibration Factors', 23x,' M/lar Chip~-,
2 5X,'Calculated Beta', 7x.,'Calculated Gamm'
3 /712X, '. 005", 5%, *.010" *, 5x, . 020" /, sX, '. 032" , 5%, '. 064" *,

4 7X.' Ave. ‘., 6X,' Reading ‘,8X.2¢ Dose Error *, 9x),
S /9%, 6(2X, ‘(rad/nc) '), 7%, ‘(nc) ', 2(8X, ’(rad) (rad) ‘))
| L=0
DO 280 I=1,ND,2
IL=IL+1

IFCIL. LT. 17360TO 258
WRITE(15,255)TITLE
| L=0

1.4



0250
0251
0252
0253
0254
0255
0256
0257
0258
0259
0260
0261
0262
0263
0264
02465
0266
0287
02468
0269
0270
0271
0272
0273
0274
0275
0276
0277
0278
0279
0280
0281
o282
0283
0284
0285
0286
0287
0288
0289
0290
0291
0272
0293
0294
0295
0296
0297
0298
0299

258 WRI TE( 15, 259)
259 FORMAT(1X)
WRITE(15, 260)ID(I), FRNTBK(IFB(1)), (CAL(I, J), J=2,6), CAL(I, 1),
+BETA(I, 1), DOSE(1), ERBDOS(I), GAMDOS(I), ERGDOS(I)
260 FORMAT( 14, 1X,A5,F7. 2,5F10. 2,F13. 2, 2(F13. 2, F9. 2))
IP=1+1
WRITE(1S5, 260)IDCIP), FRNTBK(IFB(IP)), (CAL{IP, J), J=2,4),
+CAL(IP, 1), BETA(IP, 1), DOSE(IP), ERBDOS(1IP), GAMDOS(IP), ERGDOS(IP)
280 CONTI NUE
L
C Qutput Summary Page of Doses, Dose Rates
C
WRITE(1S, 300)TITLE
300 FORMAT(1H1, ABO, //28X, '### SUMVARY OF DOSES AND DOSE RATES #s:’,
1 7/71X," Dosineter ‘,5X.'Beta', &X, ‘Gamma’, 3X,' Exposure', 3X,
2 'Beta Dose Rate’,5X,' Gacmma Dose Rate', /9X,2(&X,'Dose'), 7X,
3 'Tine’, 2(15X, Error'), /10X,2(5X, ‘(rad)’),&X, ‘(hr)’, 1X,
4 2¢(3X, ‘{rad/hr) (rad/hr)’)})
| L=0
DO 350 I=1, ND, 2
IL=TL+1
IF(IL .LT. 17)60T0 310
WRITE(15, 300)TITLE
| L=0
310 BETADR=DOSE(I)/HR(I)
GAMMADR=GAMDOS(I) /HR(I)
ERRBDR=ERBDOS(I)/HR(I)
ERRGDR=ERGDOS(I)/HR(I)
WRITE(15, 259)
WRITE(15, 320)ID(I), FRNTBK(IFB(I1)), DOSE(I), GAMDOS(I),HR(I), BETADR,
1 ERRBDR, GAMMADR, ERRGDR
320 FORMAT( 13, 1X, AS, 1X,2F10. 2,F10. 1, 1PE11. 2E2, E9. 2E2, 2X, 2E9. 2E2)
| P=|+1
BETADR=DOSE(IP)/HR(IP)
GAMMADR=GAMDOS(IP)/HR(IP)
ERRBDR=ERBDOS(IP)/HR(IP)
ERRGDR=ERGDOS(IP)/HR(IP)
WRITE(15, 320)ID(IP), FRNTBK(IFB(IP)), DOSE'IP), GAMDOS(IP), HR(IP),
1 BETADR. ERRBDR, GAMMADR, ERRGDR
350 CONTI NUE

L
C Final Comments
C

WRITE (&, 400)
400 FORMAT (//5X, ‘END OF RUN’, /)
CLOSE(UNIT=10)
CLOSE(UNIT=15, DISPOSE='PRINT/DELETE ‘)
STOP
END

I.5



APPENDI X 11
OUTPUT LI STINGS FOR RATIO7 RUNS




1°11

VAX/VMS SCHE
VAX/VMS  SCHE
VAX/VMS SCHE

RRRRRRRR
RRRRRRRR
RR RR
RR AR
RR RR
RR RR
RRRRRRRR
RRRRRRRR
RR RR
RR RR
RR RR
RR RR
RR RR
RR RR
DDDDDDDD
DDDDDDDD
DD DD
DD DD
_bo DD
DD DD
DD DD
DD DD
DD DD
DD DD
.. bp _ DD
DD )
DDDDDDDD
DDDDDDDD

VAX/VMS SCHE
VAX/VMS SCHE
VAX/VMS SCHE

RATIOOUT 13-JUN-1983 13:38  TTA4: 13-JUN-1983 13.38 DISK$USER_DISKI1: CSCHE. BETDOSIRATIOOUT. DAT: 1 VAX/VMS
RATIOOUT 13-JUN-1983 13:38  TTA4: 13-JUN-1983 13:38 DISK$USER_DISK1: CSCHE. BETDDSIRATIOOUT. DAT; 1 VAX/VMS
RATIOOUT 13-JUN-1983 13:38  TTA4: 13-JUN-198313:38 DISK$USER_D1SK1: CSCHE. BETDOSIRATIOOUT. DATs 1 VAX/VNS
Ssss  €¢CcC W H EEEEE
s c H H E
5 c H H E
888 C HHHHH EEEE
s C H H E
S C_ __ W H B e [ o
SSSS €CCC H H EEEEE
AAAAAA TTTTTTTTTT ITII1I 000000 000000 uu Uu TTTTTTTTITT
AAAAAA ITTTITTITTT 1 000000 000000 uu Uu TTTTTTTTITT
AA AA L TT o 00 00 00 W 0w TT .
AA AA T7 I 0o 00 oo 00 U uu TT
AA AA T 1n 00 00 00 00 UU uu TT
AA AA TT n 0o 00 00 00 UU uu TT
AA AA TT 11 0o oo oo oo uu uu TT
AA T 1 0o 00 00 00 UU uu TT
AAAAAAAAAA T 11 Do 00 00 po wu uy TT
AAAAAAAAAA TT TTHl T o0 T 00 oo o0 uu T uUu- It T N
AA AA T 11 oo oo oo oo vy uu T
AA AA TT 11 [s]s] 00 oo ao uu uu T
AA AA TT 111111 000000 000000 UUUUUUUUW TT
AA AA T 111111 000000 000000 UUWUUUUUU TT
AAAAAA TTTTTTTTITT IERE 11
AAAAAA TTTTTTTTITT P 11
AA AA T Bhis 1111
AA AA TT IR N 1111
AA_AA T __ 11 . .
AA Y 17 11
AA AA TT INER} 11
AA AA TT P 11
AAAAAAAAAA T Py it
AAAAAAAAAA T R 11
AA AA 1) A X M ¢ S I — R —
AA "~ AA TT i 11
AA AA TT i 111111
AA AA TT [ 111111
SSSS CCCC H H EEEEE o - o
s c H H E o ) e )
8 c H H E
ss8 C HHHHH EEEE
s C H H E
s ¢ H H E
8555 cccC H H  EEEEE , -
RATIOOUT 13-JUN-198313:38  TTA4: 13-JUN-1983 13:38  DISK$USER_DISK1: CSCHE. BETDOSIRATIOOUT. DATi 1 VAX/VMS
RATIOOUT 13-JUN-1983 13:38  TTA4: 13-JUN-1983 13:38 DISK$USER_DISK1: [SCHE. BETDUSIRATIOOUY. DAT: 1 VAX/VMS
RATIOOUT 13-JUN-1983 13:38  TTA4: 13-JUN-1983 13:38  DISK$USER_D1SK1: CSCHE. BETDOSIRATIOOUT. DAT; 1 VAX /VMS




2°11

Pre-Gross Decontamination Experiment.

Dosimeter

1

1

3]

MYLAR #1
(nc)
FRONT Raw 74. 56
. Raw 70. 97
_ . Raw 75 20 -
Ave 73 58+/- 3%
Beta 14. 82
Ratio 1. 00
BACK  Raw 1584 30
Raw 119.80
Raw B6. 14
Ave 120. 08+/-28%
_ Beta 38.04
Ratio 1. 00
FRONT Raw 734.00
Raw &%0 40
_ Raw 713.50
Ave 712 &3+/- 3%
Beta 48. 43
Ratio 1. 00
BACK  Raw 1372 00
Raw 1477. 00
Raw 144&6. 00
Ave 1438. 33+/- 4%
Beta 709.53 o
Ratio 1. 00
FRONT Raw 483 10
Raw 493 50
Raw 484.80
Ave 487 13+/- 1%
Beta 299 .70
Ratio i. 00
BACK Raw 197.30
Raw 189 50
Raw 193 50
Ave 193 43+/- 2%
Beta 0. 00
Ratio 1. 00

( # indicates a

Te jected

exposed 12/81

(TLD set #1)

BUMMARY OF DOSIMETER READINGS

. 005" #2 010" #3 . 020" #4 _ _...032" _#3 . 064" #& 125" #7 .
{nc) {inc? {nc} tnc? {(nc)} {nc)
0. 00 0. 00 &&. 25 597. 20 0. 00 59. 20
0. 00 ©. 00 &4.78 59. 36 0. 00 38. 98
._0.00 _.._900 __ 6102 5964 _ . 000 _._98.10
0. 00+/— O% 0. 00+/— O% b4 02+/- 4% 58. BO+/- 2% 0. 00+/— 0% 98. 7&6+/—- 1YL
©. 00 0. 00 5. 26 0. 04 0. 00 0. 00
0. 0000 0. 0o0o 0. 3548 0. 0027 0. 0000
TTTeo0 T T e o0 &57.88 6505 0. 00 95. 06
0. 00 0. 00 &7. 61 &3. 82 0. 00 B80. 98
o. 00 0. 00 68. 38 68. 21 0. 00 70. 47
0. 00+/- O% 0. 00+/—- O% &7. 96+/- 1% &7.03+/- A% 0. 00+/—- 0% 82. 04+/-15%
__0.00 0. 00 00 _____ 000 C. 00 0. 00 .
©. 0000 0. 0000 0. 0000 0. 0000 0. 0000
0. 00 0. 00 &623. B0 &86. 80 0. 00 671. 60
0. 00 0. 00 &45 50 &77. 70 0. 00 &58. 80
0.00 c.00 620.80 _ 667, 30 B 0. 00 482,20 -
0. 00+/— 0% 0. 00+/~ 0% &30. 03+/- 2% &77.27+/- 1% 0. 00+/- O% 564 20+/—- 1%
0. 00 0. 0C 0. 00 13. 07 0. 00 0. 00
0. 0000 0. 0000 0. 0000 0. 2698 ©. 0000
T o000 “"o.c0 "7 Boa.30%  741.50 T 770 oo 734 80 o
0. 00 0. 00 88s&. 00 7646. 00 0. 00 718. 20
0. 00 0. 00 ?18. 40 B800. 50 ©. 00 733. 40
0. 00+/- O% Q. 00+/- OV ?02. 20+/—~ 3% 769, 33+/- 4% 0. 00+/— 0% 728. BO+/~ 1%
. 0.00 _ _...0.00 173. 40 ...40.53 0. 00 0. 00
0. 0000 0. 0000 0. 2444 0. 0571 0. 0000
0. 00 0. 00 227. 50 204. 10 0. 00 188. 10
0. 00 0. 00 242 80 207. 10 0. 00 193. &0
0. 00 0. 00 229. 40 21290 _ ____©0.00 __180.&60 R
0. 00+/— O% 0. 00+/— 0% 233. 23+/~- 4% 208. 03+/~ 2% 0. 00+/- 0% 187. 43+/- 3%
0. 00 0. 00 435, 80 20. &0 0. 00 0. 00
0. 0000 0. 0000 0. 1528 0. 0607 0. 0000
0. 00 0. 00 171. 50 203. 90 0. 00 “198.00
0. 00 0. 00 182 00 201. 90 0. 00 201. %0
0. 00 0. 00 180. 80 198. 70 0. 00 201. 40
0. 00+/— O% 0. 00+/—~ O% 178. 10+/- 3% 201. 50+/- 1% 0. 00+/~ 0% 200. 43+/- 1%
0. 00 0. 00 0. 60 1. 07 0. 00 0.00
0. 0000 0. 0000 0. 0000 G. 0000 0. 0000
flier )



g1l

Pre-Gross Decontamination Experiment, exposed 12/81

Dosimeter

F

i

w

!

FRONT Rauw
Raw
Raw

Ave
Beta
Ratia

BACK ™ Rauw
Raw
Raw

Ave
Beta
Ratio

FRONT Raw
Raw

Ave
Beta
Ratiao

BACK  Raw
Raw’
Raw

Ave
__ Beta
Ratio

FRONT Rauw
Raw
Raw

Ave
Beta
Ratio

BACK  Raw
Raw
Raw

Ave

Beta
Ratio

{ # indicat

Raw

MYLAR #1 . 005" #2
{inc} {nc)
S567. 20 0. 00
592. 10 0. 00
&27. 00% ~0.00
579. 65+/—- 3% 0. 00+/- 0%
44312 0. 00
1. 00 0. 0000 2]
150.20 = 6.00
1463. 40 0. 00
1464. 50 0. 00
15%9. 37+/- 5% 0. 00+/~- 0%
090 000
1. 00 0. 0000 0.
397. 60 0. 00
as52. 50 0. 00
70 000
328. 73+/-25% 0. 00+/- O%
162. 43 0. 00
1. 00 0. 0000 O.
200. 20 T e.00 T
13300 0. 0
196. 10 0. 00
194 43+/- 2% 0. 00+/~ O%
980 000
1. 00 0. 0000 0
571. BO 0. 00
557. 10 0. 00
590. 40 0. 60
S573.10+/~ 3% 0. 00+/- 0%
102. 73 0. 00
1, 00 0. 0000 0.
1709. 00 0. 00
1740 00 0. 00
1782. 00 0. 00
1737. 00+/~ 2% 0. 00+/- O%
1235. 25 0. 00
1. 00 0. 0000 0.
es a rejected flier )

(TLD set %#1)

SUMMARY OF DOSIMETER READINGS

010" #3
{nc)

0. 00
0. 00

0.00 ...

0. 00+/-
0. 00
0000

o%

0.66

0. 00
0. 0C

0. 00+/~
0. 00

0. 00
0. 00

0. CO+/-
0. 00
0000

.00
. 00
. 00

. 00+/-
. 00
000

00 000

00
00
oc

. 00+/-
. 00
000

goo oopo

0. co
0. 00
0. 00

0. 00+/~
0. 00
0000

0.90

o%

0000 T

0%

o%

o%

o%

. 020" ¥4 . 032" #3 . 064" #s 125" 7. .
{(nc) tnc) {(nc) t{nc)
171. 50 153. 90 0 00 138. 30
148. 20 140. 10 0. 00 $138. 90
_.171.00 ~ 144,460 000 132.40
170. 23+/- 1% 146. 20+/- 5% 0.00+/- 0%  13& 33+/- 3%
33.70 .67 0. 00 0. 00
0. 0761 0. 0218 0. 0000
771583 40 TTiée6. 20 T 0. 00 163.80
147. 70 154. 40 0. 00 172. 00
149. 50 143. 80 0. 00 162, 20
150. 20+/= 2% 142 13+/- 3% 0. 00+/~ 0%  1&6&. 00+/— 3%
_9%o0o0 000 0. 00 0. 00
0. 6000 0. 0000 0.0000
191. 50 144, 30 0. 00 169. 40
177.70 172. 50 0. 00 164. 30
174,50 164. 40 0. 00 163. 20
181. 23+/- 5%  1&7.07+/~ 3% 0. 00+/~ 0% 164 30+/— 2%
14. 93 0.77 0. 00 0. 00
0. 0919 0. 0047 0. 0000
7180, 30 181. 00 0. 00 180. 30 -
179. 8O 184. 40 0. 00 191. 10
176. 70 180. 30 0. 00 188. 90
178.93+/~ 1% 1B1, 90+/~ 1% 0. 00+/- OY  186&.83+/- 3x
....00 . _©00 000 0.00
0. 0000 0. 0000 0. 6000
472. 30 445, 50 0. 00 450. 50
470. 50 440. 20 0. 00 478. 30
_ 491, 60 458. 00 . 0.00 _.A8=230
478, 13+/— 2% 454 57+/- 2% 0.00+/- O%  470.37+/- 4%
7.77 0. 00 0. 00 0. 00
0. 07534 0. 0000 0. 0000
582. 90 562, 20 0. 00 TUR06.10
&36. 10 5688. 10 0. 0O 555. 70%
617. 30 569. 00 0. 00 503. 40
612 104/— 4%  S73. 10+/~ 2V 0.00+/~ 0%  501.73+/- O%
110 35 71. 39 0. 00 1 0.00 )
0. 0893 0. 0578 0. 0000



Pl

Pre~Gross Decontamination Experiment.

Dosimeter

7 FRONT Raw
Raw
. Raw

Ave
Beta

Ratio

7 BACK  Raw
Raw
Raw

Ave
Beta
Ratio

8 FRONT Roaw
Raw
__Raw

Ave
Beta
Ratio

8 BACK  Raw
Raw
Raw

Ave
Beta

Ratio

9 FRONT Raw
Raw
Raw

Ave
Beta

Ratio

2 BACK Raw
Raw
Raw

Ave
Beta

Ratio

{ ® indicat

MYLAR #1
{nc)

542,

481

925.

533.
55,
1.

1668,
1503.
1570.

1534
1021,
1.

494,
$00.
509.

501.
45
. 00

2084,
1830.
1895,

1B&2.
1333.
1.

836.
844
875.

B852.
37.
1.

3888.
3540.
D626,

4358.

3420

1.

es a

20
70%
70

95+ /- 2%
&8
00

00%
00
00

50+/- 3%
17
o0

10
20
10

B0+/- 1%
43

00
00
00

50+/- 2%
77
00

%0
S0
a0

40+/- 2%
35
00

00
00
00

00+/-25%
77
00

[+ R =R o0 O

exposad 12/81

. 005" 42

{nc)

0. 00
0. 00

_ 0. .00

0. 00+/~

0. 00+/—
0. 00
. 0000

0.00
0.00
0. 00

0.00+/-
0.00 _
. 0000
0. 00

0. 00
0.00

0. 00+/~
0. 00
. 0000

. 00
.00
.00

. 00+/—~
. 00
000

rejected flier )

o%

0%

0ox

ox

0%

. 0000

(TLD set #1)

SUMMARY OF DDSIMETER READINGS

. 010" #3

{nc}

0. 00
0. 00
Q.00

0. 00+/— 0%
0. 00
. 0000

oos
0.00
0. 00

0. 00+/~ O%
Q.00

0.00
0. 00
.0:.00

0. 00+/— O%
0.00
. 0000

0.00
0.00
0.00

0. 00+/~ 0%

0. 00+/- O%
0. 00
. 0000

0. 00
0. 00
0. 00

0.00+/~ 0%
0. 00
. 0000

T 616,30

.. 020" #4

{nc)

451. 00
4464. 30

443,80 _

453. 70+/-
0. 00
0. 0000

b11. 00
&395. 50

627 07+/—
111,73
0. 1094

472. &0
452. 40
473.50

4bb. B3+/~
10. 47
0. 2304

374. &0
425. 8O

403, 374/~
76.83
0. 0576

883. 80
835. 20
842. 00

8460. 33+/-
&65. 2B
1. 1383

929. BO
980. 20
297. &0

9469. 434/
32 20
0. 0074

2%

834.70

2%

2%

4%

. 032" #5 ... 064" w6 _ . 125" W7
{nc) inc) {(nc)
481. &0 0. 00 458. 20
464, 50 0.00 490. 40
__469.80 __ ___ 000 484. 20 I
472, 00+/- 2% 0.00+/- 0%  A7B.27+/- 4%
0. 00 0. 00 0. 00
0. 0000 0. 0000
“sa3.00  0.00 523. 60 T
382, 40 0.00 504. B8O
533. 10 0. 00 517. 60
552. 90+/- 5% 0.00+/— 0% 515 33+/- 2%
.937.57 0. 00 9. 00
0. 0368 0. 0000
451. &0 0. 00 454. 40
480. 40 0. 00 461. 30
. 450.90 _ 0.00 453. 40 .
450. 97+/- A% 0.00+/— 0X  A456.37+/— 1%
4. 40 0. 00 0. 00
0.1012 0. 0000
" 504 30 0. 00 536. 50 -
&604. 30 0. 00 524. 20
64%. 80 0. 00 525. 10
619, 474/~ 4% 0. 00+/- 0%  528. 73+/- 1%
%073 0.00 0. 00
0. 06BO 0. 0000
B807. 00 0. 00 714, 40
833 70 0. 00 782. 20
e81. 30 000 _ _ _ 807 %90 e
B40. 67+/~ 4% 0.00+/- 0% 795 05+/- 2%
45. 62 0. 00 0. 00
0. 7954 0. 0000
F33. 60 0.00 T920.200 T
04, 40 0. 00 940. 00
921. 70 0. 00 951. 50
919, 0+/- 2% 0.00+/- 0%  937.23+/- 2%
0. 00 0. 00 0.00
0. 0000 0. 0000



I

Pre-Gross Decontamination Experiment.

Desimeter

10 FRONT Raw
Raw
Raw

Ave
Beta
Ratio

10 BACK ~ Raw
Raw
Raw

Ave
. Beta
Ratio

11 FRONT Raw
Raw
—_ _Raw

Ave
Beta
Ratio

i1 BACK™ "Raw

Raw
Raw

Ave
_Beta
Ratio

12 FRONT Rauw
Raw
~ Raw

Ave
Beta
Ratio

12 BACK  Raw
Raw
Raw

Ave
Beta
Ratio

MYLAR #1
{nc)

(= =N

=00

-0

3462

375.

3s1.

366,

356,

363.
373.

364

305.
3537.
334.

332,
&7.

334.
S11.
466

437.
148,
1.

( % indicates a

00

o2
99
96

99+/— 3%
o7
00

01
o1
97

9I+/- 2%
08 i
00 )

70
20

30+/- 2%

. 00
. 00

a0
70
50

33+/- 2%

. 0o
. 00

20
0
30

A7+/—- BA
77

. 00

00
20
70

Q7+/-21%
&3
00

Te jected Flier )

SUMMARY OF

.00 3

exposed 12/B1 (TLD set #31)

ox

ox

ox

B Iy 5 1 B

o%

%

o%

- 005" #2 010" #3
inc) {nc)
0. 00 0. 00
0. 00 0. 00
0.00 _ ©.00
0. 00+/~ O% 0. 00+/-
0. 00 c. 00
0. 0000 0. 0000
T Ta.00 e 00
0. 00 0. 00
0. 00 0. 00
0. 00+/~ O% 0. 00+/—
. %00 000
0. 0000 " 0. D000
0. 00 0. 00
0. 00 0. 00
%00 . ._0
0. 00+/—- O% 0. 00+/~
0. 00 0. 00
0. 0000 0. 0000
0.00 T T T o606
0. 00 ©. 00
0. 00 0. 00
0. 00+/~ Q7% C. 00+/~
.. 0.00 .. 900
0. 0000 0. D000
0. 00 0. 00
0. 00 0. 00
.0.00 . 0.00
0. 00+/— 0% C. 00+/~
0. 00 0. 00
0. 0000 0. 0000
0. 00 0. 00
©. 00 0. 00
0. 00 0. 00
0. 00+/~ 0% 0. 00+/~
0.00 0. 00
0. 0000 0. 0000

DOSIMETER READINGS

(

0. 2

... 020" 84

nc)

3
93

. P4+ /-
o2
548

24
94

RO+

b .-

BF

2%

%

343. 70+/- 1%

(&)

. 00

0. 0000

3ra
345

361
[+]

~'8, 6006

294
294

317

302

a37.

0.5

300

304
304.

303

13.

.10
. 20

. AT7+/ -
00

. 60
.70
.70

. 334/-
43
553

40
90
10

L 13+/-
80

0. 0928

4%

4%

L%

. -032" 43 . 064" WM& . 12%" w7
{nc) (nc) {nc)
0. 92 0. 00 0. 92
0. 92 0. 00 0.92
_..0.95  _ ..9.00 _ 993
0. 93+/- 2% 0. 00+/- 0% 0. 92+/—- 1%
0. 01 0. 00 0. 00
0. 1154 0. 0000
T Terez T 0.00 0.92 T
0. 90 0. 00 0. 92
0. 94 0. 00 0. 90
0.92+/~ 2% 0. 00+/— O% 0.91+/~ 1%
Qo0 000 0.00 ]
0. 6500 0. 00060
402. 00 0. 00 372. 10
382. 30 0. 00 394. 00
386. 60 0. 00 399. 50
390. 30+/- 3% 0. 00+/- O%  3B7. 20+/- 3%
3. 10 0. 00 0. 00
0. 0000 0. 0000
“3e8. 60 ~0.00 320. 20 o
404. 30 0. 00 404. BO
414. 00 0. 00 409. 30
402. 97+/- . 0. 00+/- 0% 412 10+/— 2%
e D00 __0.00 .00
0. 0000 0. 0000
308. 80 0. 00 270. 30
292. 00 0. 00 263. 30
303.80 0.00_ _ 2030
301. 53+/- 3% 0.00+/- O% 264 70+/- 2%
36.83 0. 00 0. 00
0. 5435 0. 0000
975 90 0.00 TRBA 60T T
259. 00 0. 00 287. 40
282. 90 0. 00 294. 00
272. 40+/— 5% 0. 00+/- 0%  289.33+/- 2%
0. 00 0. 00 ~0.00 i
0. 0000 0. 0000



9°I1

Pre-Gross Decontamination Experiment.

Dosimeter

13

13

14

14

15

15

FRONT Raw
Raw

Raw

Ave
Beta
Ratio

Raw
Raw
Raw

BACK

Ave
Beta
Ratio

FRONT Raw
Raw

Raw

Ave
Beta
Ratic

BACK  Raw
Raw

Raw

Ave
Beta
Ratio

FRONT Raw
Raw

Raw

Ave
Beta
Ratio

BACK Raw
Raw

Raw
Ave

Beta
Ratio

{ # indicat

MYLAR #1
{(nc)

1B3.
181.
186,

183.
as
1.

121
117
119.

396
427
433.

419.
b4,
.oe

347.
347.
341.

352.
. 50
.00

2937.
2989.
2952.

2959
1611,
1.

4828.
5054,
4875.

4919.
3286
1

es a

.43+ /-
.22
.00

50
{0
20

87+/- 1%
o2
00

S0
70
10

2%

00
eo
20

00+/- 5%
3z

40
70
20

1047~ 4%

00
00
00

33+/- i
a3
o0

00
00
00

00+/—
33
o0

2%

exposed 12/81

- 005" 42 _
{nc)

0.00
0. 00
.0.00

0. 00+/~ O%

0. 00+/- O%
0. 00
0. 0000

0. 00
0. 00
0.00
0. 00+/- O%
0 00
o]

0. 00+ /-~
0. 00
©. 0000

0%

0.00
0. 00
0. 00

0. 00+/-
0. 00
0. 0000

0%

rejected flier )}

(TLD set #1)
SUMMARY OF

. 010" #3
{nc)

0. 00

0. 00

0. 00

0. 00+/- O%
0. 00

0. 0000

0.00
0. 00
0. 00
0. 00+/~ O%
0

0%

0. 00
0. 00
0. 00

0. 004/~
. 0.00
0. 0000

o%

0.00
0.00
0. 00

0. 00+/—- O%
0. 00
0. 0000

0. 00
0. 00
0. 00

Q. 00+/-
0. 00
0. 0000

o%

DOSIMETER READINGS
... 020" #4 ... 032" #3 ..064" W6, 125" 87 .
{nc) inc) {nc} {nc)
111. 40 103. 00 0. 00 97.48
109. 10 99. 26 0. 00 6. 79
112,00 _.ilo3so . 0.00 _ 99. 27 I
110. B3+/~ 1% 101.92+/- 2% 0. 00+/- O% 97.8%+/~ 1%
12. 99 4.07 0. 00 0.00
0. 1510 0. 0474 0. 0000
"98.50 98, 28 0. 00 97 92 o
97. 64 97. 88 0. 00 99. 01
97. 40 95. 98 0. 00 100. 70
97. 85+/- 1% 97. TL4/~ 1% 0. 00+/- O% 99. 214/ 1%
0. 00 ...900 000 0. 00 e
0. 0000 0. 0000 0. 0000
3s66. 00 355. 90 0. 00 345. 10
385. 50 365. 20 0. 00 356. 30
379. 70 . 359.10 __ _ _0.00 361. 30 B
377.07+/~ 3% 363. 40+/~ 1% Y 0.00+/— 0% 358 63+/- 2%
22. 43 B. 77 0. 00 0.00
0. 3485 0. 1362 0. 0000
T 335.60 T 38280 0.00 335. 60 T
348. 50 358, 70 0. 00 355. 10
324. 70 347. 20 0. 00 340. 10
336. 27+/- 4% 355 57+/— 2% 0.00+/~ O% 343 0+/— 3%
_0o00_ _ 1197 _ 000 0. 00 e
0. 0000 1. 2078 0. 0000
2938. 00 1352. 00 0. 00 1375. 00
2873. 00 1362. 00 0. 00 1320. 00
2798. 00 _1537.00% 0.00 ___1A72.00%
286%. 67+/- 2% 1357.004/- 1% 0.00+/~ 0% 1347, 50+/- 3%
1522 17 .50 0. 00 0. 00
0. 7444 0. 0059 0. 0000
3348. 00 1497. 00 0.00  ~T1s42 00 T T~
307%. 00 1354. 00* 0. 00 1604. OO
3112. 00 1533. 00 0. 00 1650. 00
3186. 33+/- 5% 1515 00+/- 2% 0. 00+/~ 0% 1632 67+/~ 1%
1553. &7 0. 00 0.00 0.00 .
0. 4728 0. 0000 0. 0000



L' 11

Pre-Gross Decontamination Experiment. exposed 12/81 (TLD set #1)

SUMMARY OF DOSIMETER READINGS

Dosimeter _ MYLAR #1 _ . 005" #2_ _ .010" #3__ . 020" #4 ____ .032" #3 064" #& . 123" _#7
{nc) inc) {nc) {nc) {nc) {nc) inc)
16 FRONT Raw 390.30 0. 0o 0. 00 374.70 3s2. 30 0. 00 353. 30
Raw 399. 40 0. 00 0. 00 381. 70 340. 80 0. 00 359. &0
. Raw 398,70 00O 000 35290 381460 o...900 3270
Ave 396, 13+/- 1% 0. 00+/- 0% 0. 00+/~ 0% 349. 77+/- A% 374. 90+/—- 3% 0. 00+/~ 0% 358. 53+/- 1%
Beta 37. 60 G. 00 0. 00 11. 23 16.37 0. 00 0. 60
Ratio 1. 00 0. 0000 0. 0000 0. 2988 0. 4353 0. 0000
7 16 BACK  Raw 37860  ~  70.00 T 70’60 T 77 '3&2 00 N 395. 40 7T 776 oo 344,90
Raw 417.80 0. 00 0. 00 375. 00 347. 80 : 0. oo 341. 70
Raw 414.00 Q. 00 0.00: 34%9. 80 361. 80 0. 00 341. 50
Ave 413 0+/- 1% 0. 00+/- O% 0. 00+/— 0% 348. 93+/- 2% 375. 00+/~ 5% 0. 00+/~ O% 3546. 03+/~ 4%
- ... Beta 59.87 000 000 = 1290 18. 97 0. 00 0.00
Ratio 1. 00 0. 0000 0. 0000 0. 2155 0. 3168 0. 0000
17 FRONT Raw 1.43 0. 00 0. 00 1.27 1.27 0. 00 1.23
Raw 1.44 0. 00 0. 00 1.20 1.19 0. 00 1. 14
.. Raw. 1,42 = 0.00 0. 00 1.23 1.19 0. 00 1.25
Ave 1. 44+/- 1% 0. 00+/- O% 0. 00+/—- O% 1. 23+/- 3% 1.22+/- 4% 0. QO+/~ O% 1. 21+/-~ 5%
Beta 0. 23 0. 00 0. 00 0.03 0. 01 0. 00 0. 00
Ratio 1. 00 Q. 0000 Q. 0000 0 1111 0. 0351 0. 0000
17 BACK® "Raw  1.44 900 T 000 T1.285 1.23 0. 00 1.23
Raw 1.47 0. 00 0. 00 1.22 1. 20 0. 00 =
Raw 1. 40 0. 00 0. 00 1.28 1. 24 0. 00 1. 246
Ave 1. 43+/- 3% 0. 00+/- O% 0. 00+/- OY 1. 25+/— 3% 1. 32+/— 1% 0. 00+/- O% 1. 26+/- 2%
. e . _Beta  0.17 ....._.%00 QOO 0O 000 L 0. 00 0.00
Ratio 1. 00 0. 0000 0. 0000 0. 0000 0. 0000 0. 6000
18 FRONT Raw &4&4.80 0. 00 0. 00 389. &0 5%0. 30 0. 00 &22. 90
Raw &79.10 0. 00 0. 00 350. 80 588. &0 0. 00 93%9. 70
_Raw &92.00 000 000 __ 377.40 370 20 _._..900 %7870
Ave 678. 63+/- 2% 0. 00+/— O% 0. 00+/~ 0% 572. &0+/- 3% 583. 03+/- 2% 0. 00+/— O% 5379.83+/~ T%
Beta 98. 80 0. 00 0. 00 0. 00 3. 20 0. 00 0. 00
Ratic 1. 00 0. 0000 0. 0000 0. 0000 0. 0324 0. 0000
18 BACK  Raw 1305 00 6.00 0.00 5a3. 70 ' - &02. 10 - 0.00 T 55880 T T
Raw 1133 00 0.00 0. 00 599. 00 595. 10 0. 00 557. 50
Raw 651.00 0. 00 0. 00 387. 70 574. 90 0. o0C 855. 00
Ave 1030. 33+/-33% 0. 00+/—- C% 0. 00+/— O% 586. 47+/~ 1% 590. 70+/- 2% 0. 00+/- 0% 554, 974/~ O%
Beta 473 37 0. 00 Q. 00 29. 50 33.73 ~0.00 . ... .0.00 o
Ratio 1.00 0. 0000 0. 0000 0. 04623 ¢ 0713 0. 0000

{ ®» indicates a rejected flier )
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Pre-Groass Decontamination Experiment.

Dosimeter

19

‘19

21

21

23

23

FRONT Raw
Raw

Raw

Ave
Beta
Ratipo

‘Raw
Raw
Raw

BACK

Ave
. Beta
Ratio

FRONT Rauw
Raw

_ Raw

Ave
Beta
Ratio

" Raw
Raw
Raw

BACK

Ave
Beta
Ratio

Raw
Raw
Raw

FRONT

Ave
Beta
Ratio

BACK Raw
Raw

Raw
Ave

Beta
Ratio

( # indicat

MYLAR #1

{nc)

309.
285.
26%5.

286.
286.
1.

" a3z7.
336,
325,

329.
a9.
1.

315,
313,
321,

nes.
&%,
1.

B66.
1144
1032

1014,
750.
i.

3197.
3234.
3005

3145,
0.
1.

bab6.
6935,
6618

6673
3391.
1.

es a

‘a0

10
&0
10

&L0+/— 8%
&0
00

10
00

B80+/- 2%
57
00

50
40
30

TI+/- 1%
40
00

&0
00
co

20+/-14%
ao
00

00
00
00

33+/~ 4%
00
00

00
0o
oo

00+/~ 4%
[+¢]
00

" 0. 0000

... 005" #2

{nc}

0. 00+/— O%

0. 00+/~- 0%
0. 00

0. 00
0.00
¢.00

0. 00+/- O%
0. 00
0. 0000

“o0.00 T

0. 00
0.00

0. 00+/~ O%
_0.00
0. 0000

0. 00
0. 00
0.00

0. 00+/—- 0%
0.00
0. 0000

0. 00
0. 00
0. 00

0. 00+/- O%
0. 00
0. 0000

Tejected Flier )

_..010" #3

"7 0. 0000

exposed 12/81 (TLD set #1)

SUMMARY OF DOSIMETER READIMGS

(nc)

0. 00
0. 00
0. 00

0. 00+/— 0%
0. 00
0. 0000

0. 00
0. 00
¢+ 0.00

0. 00+/- C%
0. 00

00
00

oo

0. 00+/—~ O%
0. 00
0. 0000

0o
00
00

ooo

00+/~ O%

0. 00+/—- O%
0. 00
0. 0000

0. 00
0. 00
0. 00

0. 00+/- O%
0. 00
0. 0000

..Pp20" #4 . 032" #5__ L 064" #6_ 125" #7
(nc) {nc) {nc) {nc)
238. B0 235. 50 0. 00 0. 00
253. 10 247. 30 0. 00 0. 00
.. 22680 _ . 247.80__ __ __ 0.00 0, 00 -
239. $7+/- 5% 243. 57+/—- 3% 0.00+/- O% 0. 004/~ 0%
239. 57 243. 57 0. 00 0. 00
0. 8359 0. 8498 0. 0000
237 70 227, 60 B 0. 00 233.70
234. 20 243. 10 0. 00 243. 60
243. 00 231. 80 0. 00 242. 40
234.97+/- 3% 234, B3+/- 4% 0.00+/- O%  240.23+/- 2%
....000 0.00 0. 00 0. 00 —
0. cooo 0. 0000 0. 0000
249. 00 269. 70 0. 00 247.80
251. 80 258. 90 0. 00 249. 30
281,60 267. 10 0. 00 249. 00
260. BO+/- 3% 265.23+/- 2% 0.00+/- 0% 233 37+/- 4%
5. 43 9.87 0. 00 0. 00
0. 0889 0. 1607 0. 0000
27000 77 25440 7~ 0.00 25580
250. 8O 244. 00 0. 00 257. 10
248. 60 244. 70 0. 00 248. 80
266. 47+/- 2% 254. 37+/— 4% 0.00+/— 0%  253.90+/— 2%
12. 57 ... 947 __  _ 0.00 0. 00 .
0.01&5 0. 000& 0. 0000
4928. 00 5563. 00 0. 00 3224. 00
525&. 00 5228. 00 0. 00 3221. 00
4939. 00 3074. 00 . 0.00 _9172.00 o
5041. 00+/~ 4% S288.33+/- 3% 0.00+/—- 0% 3203.&7+/~ 1%
1835. 33 2082. 67 0.00 0. 00
0. 0000 0. 0000 0. 0000
9283. 00 7601. 0C 0.00 3564 00%
900&. 00 8012. 00 0. 00 3222. 00
9024 00 7564. 00 0. 00 3362, 00
9104, 33+/- 2% 7726.33+/- I 0. 00+/- 0% 3292. 00+/- 3%
5812 33 443433 - 0.00 . 0. 00
1.7191 1. 3115 0. 0000
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Pre-Gross Decontamination Experiment, exposed 12/81 {TLD set #1)

SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1 003" #2 . 010" #3 . 020" #44 032" 43 064" @& 125" #7
{nc) {nc) {nc) {nc) inc) {nc) {nc)
25 FRONT Raw 923. 60 0. 00 0. 00 809. BO 941, 70 0. 00 933. 20
Raw 941.90 0. 00 0. 00 811. 30 871. 80 0. 00 884. 30
_Raw  942. 60 _. ..%900 . 000 . 840.30 930 .60 .9o00 87420
Ave 936 03+/- 1% 0. 00+/~ O% 0. 00+/~ 0%  B20.47+/- 2% 914, 70+/~ A% 0.00+/— 0%  897.23+/~ A%
Beta 038,80 0. 00 0. 00 0. 00 17.47 0.00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 4502 0. 0000
25 BACEK ~ Raw 94300 T o000 0.60 8356. 20 T 7760.70 0. 00 B841. 680 } T
Raw 941.%0 0. 00 0. 00 848. 20 740. 30 0. 00 823. 00
Raw 919.30 0. 00 0. 00 878. 00 742. 70 0. 00 794. 00
Ave 934 A40+/- 1% 0. 00+/— 0% 0. 00+/~ 0%  860.80+/— 3%  727.90+/- 3% 0. 00+/~ 0%  B820.27+/- 3%
.. Beta 11413 000 000 40 53 .- oo 000 0. 00
’ T"Ratio” T1.00 T ~D. 6600 0.°6000", 0. 3551 0. 0600 0. 0000
26 FRONT Raw 426.80 0. 00 0.00 198. 00 152. 60 0. 00 181. 40
Raw 414.80 0.00 0. 00 195. 30 i8s. 50 0. 00 i71.70
I Raw 3%7.40 000 000 20520 .187.70 —___9.00 176 50 S
Ave 413 &7+/- 4% 0. 00+/- O% 0.00+/- 0%  199. S0+/- 3% 189. 07+/— 2% 0.00+/— 0% 176 57+/- 3%
Beta 237.10 0. 00 0. 00 22.93 12. 50 0. 00 0. 00
Ratio 1.00 0. D000 0. 0000 0. 0967 0. 0527 0. 0000
26 BACK  Raw 3233710 e 00 T T T 0.0 “i8a. 00 T'180. %0 0. 00 19550 e
Raw 233 00 0. 00 0. 00 194 00 193. 50 0. 00 181. 40
Raw 226 30 0. 00 0.00 . 197. 50 183. 80 0. 00 189. 40
Ave 2030, 50+/- 2% 0. 00+/— O% 0.00+/- 0%  191.17+/- 4%  1B4. 07+/— 4% 0. 00+/~ O% 188. 77+/- 4%
} _ . Beta 4173 00O 000 24 000 . 0. 00 0.00 e
Ratio i 00 0. 0000 0. 0000 0. 0575 0. 0000 0. 0640
27 FRONT Raw 187 30 0. 00 0. 00 183. 30 187. 40 0. 00 175. 40
Raw 154, 40% 0. 00 0. 00 172 40 184, 20 0. 00 179. 70
Raw 192. 90 » 0.00 000 17400 17880 000 17710 N
Ave 190 1O+/- 2% 0. 00+/- 0% 0.00+/— 0%  176.37+/~ 3% 183. 47+/- 2% 0. 00+/- 0% 178. 73+/~ 1%
Beta 11.37 0. 00 0. 00 0. 00 4.73 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 ©. 0000 0. 41564 0. 0000
27 BACK Raw 1359.70 0. 00 0. 00 1s1. 30 15%9. 20 0.00 7~ T 163000 7T
Raw 155.70 0. 00 0. 00 156. 50 173. 3¢ 0. 00 170. 50
Raw 157.70 0. 00 0. 00 151. 70 168. 80 0. 00 166. 10
Ave 157. 70+/— 1% 0. DO+/- O% 0. 00+/- 0% 153. 174/— 2% 167. 10+/— 4% 0.00+/—~ 0%  166. 53+/— 27
Beta 0.00 0. 00 0. 00 ~ 0.00 0. 57 _0.00 _ 0.00 B o
Ratio i.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 T

{ # ipdicates a rejected flier )
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Pre-Gross Decontamination Experiment.

_Dosimeter MYLAR #1 _..003" #2
{nc) (nc)
29 FRONT Raw 78.1%9 0. 00
Raw 78.70 0. 00
oo Rau 74. 74 000 _
Ave 77.22+/- 3% 0. 00+/—
Beta 19. 2% 0.00
Ratio 1.00 0. 0000
" 29 BACK  Raw 62.01 T 7oo0
Raw 59. 08 0. 00
Raw 58. 18 0.00
Ave 59. 76+/- 3% 0. 00+/—
o Beta 509 000
Ratio 1. 00 0. 0000
30 FRONT Raw 100.%0 0. 00
Raw 100. 40 0. 00
. . _Raw 100,60 _ __  _ 0.00
Ave 100. 70+/- 0% 0. 00+/~
Beta 41.73 0. 00
Ratio 1. 00 0. 0000
30 BACK Raw 71.88 000
Raw 71.72 0. 00
Raw &0. 45% 0. 00
Ave 71, &0+/- 0% 0. 00+/—
_ Beta 1385 000 ___
Ratio 1.00 0. 0000
34 FRONY Raw 107.70 0. 00
Raw 110 20 0. 00
Raw 107.00 0. 00
Ave 10B. 30+/- 2% 0. 00+/-
Heta 33. 79 0. 00
Ratio 1. 00 0. 0000
34 BACK Raw 71.42» S 0.00
Raw 78. 98 0. 00
Raw B2. 48 0. 00
Ave 80. 73+/- 3% 0. 00+/~-
Beta 5.85 0. 00
Ratio 1. 00 0. 0000

{ # indicates a

rejected flier )

0%

o%

[}

o

ox

ox

o%

0

)

exposed 12/81 {TLD set #1)

SUMMARY OF DOSIMETER READINGS

010" #3

{nc)

0. 00
0. 00
.0.00 _

0. 00+/~
0. 00
. 0000

0.00
0. 00
0.00

0. 00+/-
0. 00
. 0000

0. 00
0. 00
0. 00

0. 00+/—
0.00
. 0000

o.00

0. 00
0.00

0. 00+/-
0.00
. 0000

0.00
0. 00
0. 00

0. 00+/-
0. 00
. 0000

0. 00
0. 00
0. 00

0. 00+/-
0. 00
. 0000

. 020" #4 ... 032" #5 ... 064" #6123 7
{nc) {nc) {nc) inc)
61.22 &2. 53 0. 00 97. 89
&63. 58 89. 77 0. 00 &60. 29
_ &3 82 _ ___&2.86 0. 00 55. 40
o% &2. 87+/- 2% b61.72+/~ 3% 0. 00+/-~ O% 57.93+/- 4%
4.95 3.79 0.00 0. 00
0. 2564 0. 1964 0. 0000
TTs3 68 T B1.&0 "o oo 55 41
54. 81 5&. 46 0. 00 54 22
58. 57 54 .91 0. 00 54, 34
0% 55. &7+/~ 3% 54, 32+/- 5% 0. 00+/- 0% 54. &46+/- 1%
. Loy 0. 00 0.00__ 0. 00 -
0.1983 0. 0000 0. 0000
65. 34 6%, 82 0. 00 57. 37
&2. 89 &1.91 0. 00 59. 59
66.86 &1L.30 0. 00 59.95_ . __
o% &3, 02+/— 3% 62. &8+/— 3% 0. 00+/— O% 58. 97+/- 2%
6. 05 371 0. 00 0. 00
0. 1449 0. 0888 0. 0000
55,787 T 53787 0.00 54. 06 T
55. 41 5%. 32 0. 00 58. 36
54. 15 53. 99 0. 00 58. 64
o% 55. 77+/- 1% 54. 99+/- 2% 0. 00+/—- 0% S7. 75+/—- 3L
. 900 _._ 0,00 .._9%.00 0.00
0. 0000 0. 0000 0. 0000
81. 71 83. 58 0. 00 78. 78
B4&. 40 80. 82 0. 00 73. 4%
81. 32 80. 60 0. 00 73. 314 e
0% g82. 48+/- 2% Bl. &7+/- 2% 0. 00+/—- O% 74. 51+/- 3%
7.97 7. 16 0. 00 0. 00
0. 2358 0.2119 0. 0000
72. 36 69. 958 0.00 7 7a 02 o
71. 44 &3 24% 0. 00 74. 95
&b, 4B 77.79% 0. 00 75. &b
0% 70. 10+/- 5% 0. 00+/—- 9% 0. 00+/—- 0% 74.88+/- 1%
0. 00 0. 00 0. 00 .0 00 _
0. 0000 0. 0000 0. 0000



1711

Pre-Cross Decontamination Experiment, evposed 12/781 (TLD set #1)

SUMMARY OF DOSIMETER READINGS

Dosimeter ~  MYLAR #1 . 005" %2 . 010" #3 __ _ .020" #4 . 032" #5_ __ _.0&4" w6 . 125" 87
(nc) i{nc) {nc) (nc) {nc) inc} {nc)
3& FRONT Raw 39. %92 0. 00 0. 00 43 37 40. 76 0.00 40. 32
Raw 53. 32 0. 00 0. 00 44, 19 40. 34 Q. 00 41. 48
_ Raw 57.22 . _ 000 _ 000 __ 4839 4285 __ _ _. 000 __ 3803 .
Ave 58. 57+/- 3% 0. 00+/~ 0% 0. 00+/— O% 45 98+/- 3% 41. 32+/— 3% 0. 00+/—- O% 41, 94+/—- 3%
Beta 16, 63 0. 00 0. 00 4. 04 0. 00 0. 00 0. 00
Ratio 1. 00 0. 0000 0. 0000 0. 2430 0. 0000 0. 0000
" 36 BACK™ "Raw 40.82 T 9 06 T 600 36. 31 33.52 0. 00 36. 62 T
Raw 38. 94 0. 00 0. 00 35. 00 32. 92 0. 00 32. 20=
Raw 38. 08 0. 00 0. 00 36. 43 32. 546 0.00 37.02
Ave 39. 28+/- 4% 0. 00+/- O% 0.00+/— O% 35. 92+/- 2% 33. 00+/- 1% 0. 00+/- O% 36.82+/—- 1%
. Beta  2.4s 0. 00 0. 00 0. 00 0.00 0.00 _ 0. 00 .
Ratio i .00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
37 FRONT Raw 210.40 Q.00 0. 00 1468. 80 144 80 0.00 154. 10
Raw 210.90 0. 00 0. 00 173.70 160. 50 0. 00 144. 30
e _Raw 2146 30 0. 00 0. 00 171. 30 155. 80 0. 00 14%. 10 .
Ave 212 33+/- 2% 0. 00+/— bx 0. 00+/— O% 171. 33+/- 1% 160. 37+/—~ 3% 0. 00+/~ 0% 149.83+/- 3%
Beta &2. 70 0. 00 0. 00 21. 50 10. 53 Q. 00 0. 00
Ratio 1. 00 0. 0000 0. 0000 0. 3429 0. 14680 0. 0000
37 BACK  Raw 950.70 0000 ~ T0.00 220. 40 T 24490 0. 00 169. 30 -
Raw 819.50 0. 00 0. 00 224. &0 254, 90 0.00 157. 80
Raw Bb&6. &0 0. 00 0. 00 223. 70 235. 00 0. 00 1635. &0
Ave 978.97+/- B% 0. 00+/- O% 0. 00+/- O% 222. 0+/- 1% 244 93+/- 4% 0. 00+/~ O% 164, 23+/~ 4%
... _Beta 71873 000 _._ 000 5847 __ B0.70 0. 00 0.00 o
Ratio 1. 00 0. 0000 0. 0000 0. 0|21 0.1129 0. 0000
39 FRONT Raw &7. 74 0. 00 0. 00 546, 82 346, &4 0. 00 57. 91
Raw &9. 20 0. 00 0. 00 94. 25 60. 37 0. 00 35. 00
. Raw 74 58» 000 0. 00 _ _ 60.79 . .5%884 000 33. 71
Ave &8 4T7+/~ 2% 0. 00+/- 0% 0. 00+/— 0% 57. 95+/~ 4L 88. 62+/- 3% ' 0.00+/- O% 53. 54+/- 4%
Beta 12,93 0. 00 0. 00 2.41 3. 08 0. 00 0. 00
Ratio 1. 00 0. 0000 0. 0000 0. 1864 0. 2379 0. 0000
39 BACK Raw  6&B. 23x 0. 00 ) 0. 60 . 55. 55 53,12 6.60 583 T T
Raw 62. 86 0. 00 0. 00 57. 22 52. 7% 0. 00 51.81
Raw &1. 50 0. 00 0. 00 50. 80x 57.78 0. 00 98. B5*
Ave &2, 18+/- 2% 0. 00+/— O% 0. 00+/- 0% 56, 39+/— 2% 54. 88+/— 5% 0. 00+/- 0% 53. 09+/— 3%
Beta 2.10 0.00 . 0. 00 3.30 L. 80 0. 00 ... 0.00_
Ratio 1. 00 0. 0000 0. 0000 0. 3628 0. 1977 G. 0000

{ # indicates a rejected flier )
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Pre—Gross Decontamination Experiment.

Dosimeter MYLAR #1 . 003" #2
{nc) {nc)
40 FRONT Raw 260.50 0. 00
Raw 26%.20 0. 00
~ Raw 269.20 __ . 0,00 __
Ave 26446 30+/- 2% 0. 00+/~ Q%
Beta 52. 539 0. 00
Ratio 1. 00 0. 0000
40 BACK  Raw 1478.00 T Teo0
Raw 1386. 00 0. 00
Raw 143%9. 00 0. 00
Ave 1501 00+/- 9% 0. 00+/—~ 0%
... _Beta 127000 __ _0.00
Ratio 1. 00 0. 0000
41 FRONT Raw 3509 &0 0. 00
Raw 502 80 0. 00
w—_ Raw 523 50 ..0.00
Ave 311.97+/- 2% 0. 00+/—- O%
Beta 40. 03 0. 00
Ratio 1. 00 0. 0000
41 BACK Raw 55490 0.00
Raw 3547.10 0. 00
Raw 577.80 0. 00
Ave 3560 &0+/- 3% 0. 00+/- 0%
. Beta 102 60 ... _0o00
Ratio i. 00 0. 0000
43 FRONT Raw 14646.10 0. 00
Raw 141 80 0. 00
Raw 140.50 ~0.00
Ave 142 80+/- 2% 0. 00+/- 0%
Beta 59. 96 0. 00
Ratio 1. 00 0. 0000
43 BACK  Raw 10410 0. 00
Raw %8. 02 0. 00
Raw 9582 0. 00
Ave 100. 45+/~ 3% Q. 00+/- Ou
Beta 24. 44 0. 00
Ratio 1. 00 0. 0000

# indicates a

rejected Flier )

exposed 12/81

.010" #2 . 020" #4
tnc) {nc)
0. 00 206, H0n
0. 00 190. 40
000 ___ 187 .60 _
0. 00+/—- 0% 189. 00+/— 1%
0. 00 0.00
0. 0000 0. 0000
T o.00 =z2es.m0
0. 00 3035. 30
0. 00 294. 40
0. 00+/- 0% 294, 83+/~ 3%
0.00_ 583
0. 0000 0. 0518
0. 00 445. 50
0. 00 494, BO®
0.00 445.60
0. 00+/— 0% 458, 35+/- 3JU%
0. 00 0. 00
0. 0000 0. 0000
TT0.00 0 T T a@e. 70
0. 00 470. 70
0. 00 478 70
0. 00+/- 0% 479. 70+/- 2%
_.0.00 21,70
0. 0000 0. 2113
0. 00 F1. 14%
0. 00 83. %0
. 0.00 83. 46 _
0. 00+/- 0% 83. &8+/- 0%
0. 00 0.84
0. 0000 0. 0140
0.00 g1. 26
0. 00 78. 62
0. 00 753. 18
0. 00+/- O% 78. 35+/— 4%
0. 00 2.17
0. 0000 0. 0887

(TLD set #1)

SUMMARY OF DOSIMETER READINGS

.. 032" #5  .0&64" 84 125" &7 _
(nc) {nc} {nc)
186. 20 0. 00 213. 50
197. 50 0. 00 187. &0n
e . 194,50 _ _ 0,00 21500 -
192, 77+/- 3% 0.00+/- 0%  213. 75+/- O%
0. 00 0.00 0. 00
0. 0000 0. 0000
T 2s5a.30  0.00 238. 20
275. 50 0. 00 226. 20
2%3. 70 0. 00 228. 50
261, 47+/- 5% 0.00+/— 0% 231 00+/- 3%
__30.17 ___©6o0o 0. 00
0.0238 0. 0000
0. 00 453. 10
0. 00 474. 50
0. 00 478, 20
488. 47+/- 3% 0.00+/- 0%  A471.93+/~ 2%
14. 33 0. 00 0. 00
0. 4130 0. 0000
Ak 10 0. 00 4566, 30 T
440. 10 0. 00 450. 10
423. 90 0. 00 457. 50
8464, 60+/- 1% 0.00+/— 0%  458. 00+/- 2%
 b.80 000 0. 00
0. 0643 0. 0000
79. 14 0. 00 a2 74
82. 48 0. 00 86. 35
LF1.10% 0. 00 79.24 S
BO. 81+/- 3% 0. 00+/- O% 82. 94+/- 4%
0. 00 0.00 0.00
0. 0000 0. 0000
74. 42 0.00 “ve.3@ T
76. 22 0.00 74. 53
70. 88 0. 00 75. 64
73. 84+/~ 4% 0. 00+/- 0% 76. 18+/— 3%
0. 00 0.00 . 0.00
0. 0000 0. 0000



€111

45 BACK

Dasimeter

44 FRONT Raw
Raw

Raw

Ave
Beta
Ratio

44 BACK  Rauw
Raw
Raw

Ave
Beta

45 FRONT Raw
Raw

Ave
Beta
Ratio

Raw
Raw

Ave
. Beta
Ratio

445 FRONT Raw
Raw

Raw

Ave
Beta
Ratio

Rauw
Raw
Raw

44 BACK

Ave
Beta
Ratio

" Ratie ’

Raw _

Raw

Pre—Gross Decontamination Experiment,

exposed 12/81 (TLD set #1)

SUMMARY OF DOSIMETER READINGS

{ # indicates a rejected flier )

. MYLAR #1 ..005" #2 010" #3 . 020" ®a . 032" #3 . 064" #& .1235" 87
(nc) inc) {nc) {nc) {nec) (nc) {nc)
151. 90 0. 00 0. 00 92. 25 94 26 0. 00 86. 58
150. 40 0. 00 0. 00 92. 07 94.73 0. 00 95. 34
143 60 000 000 = 92.4 = 9608 000 74. 45 I
14B. 634/- 3 0. 004/~ 0% 0. 00+/- O% 92. 26+/- O% 93, 68+/- 1% 0. 00+/~ O% 92, 79+/- 4%
55. 84 0. 00 0. 00 0. 00 2.89 0. 00 0. 00
1.00 0. 0000 0. 0000 0. 0000 0.0517 0. 0000
388.70 0. 00 ""0.00 T 11010 107. 60 0.00 BY. 91
3s8. 30 0.00 0. 00 110. 10 102. 10 0. 00 88. 09
364. 80 0. 00 0. 00 122. 70% i02. 10 0. 00 91.73
373. 93+/- 3% 0. 00+/- 0% 0.00+/- 0%  110. 10+/- 0% 103 73+/- 3% 0. 00+/- O% 89. 91+/— 2%
=284 02 000 = 000 20 19 13.82 0. 00 0. 00 S
i 00 6. 000o 0. 0000 0. 0711 0. 0487 0. 0000
112. 80 0. 00 0. 00 81.73 B1. 4% 0. 00 73. 35
103. 00x 0. 00 0. 00 e82. 55 82. 04 0. 00 7b. 77
112.70 0. 00 0.00 78.13 80. &9 0.00 75. 88
112. 75+/- 0% 0. 00+/- 0% 0. 00+/- O% B0. B1+/— 3% B81. 40+/- 1% 0. 00+/~ 0% 75. 334/~ 2%
37 42 0. 00 0. 00 5. 47 & 07 0. 00 0. 00
1. 00 0. 0000 0. 0000 0. 1443 0. 1521 0. 0000
86. 81 ) 0.00 0.700 T 7683 71.03 0. 00 73.33 -
82.71 0. 00 0. 00 77. 62 77. 00 0. 00 76. 88
87.19 0. 00 0. 00 76. 32 73.18 0. 00 73. 04
85. 57+/~ 3% 0. 00+/- 0% 0. 00+/~ O% 74 86+/— 1% 73. 40+/- 4% 0. 00+/- 0% 74, 42+/- 3%
LS T - .00 000 245 __0b.oo 0. 00 0.00 I
1. 00 0. 0000 0. 0000 0.2194 0. 0000 0. 0000
275 20 0. 00 0. 00 185. 50 172. 30 0. 00 176. 90
208. 00 0. 00 0. 00 194. 50 146, 20 0. 00 166, 50
307. 50 __0.00 0,00  184.80 ~ 137.80 __.0.00 ~_178.30 o
263. 57+/-19% 0. 00+/—- 0% 0.00+/- 0% 188, 30+/— 3% 165 43+/- 4% 0.00+/- 0%  173. 93+/— 4%
B9. &3 0. 00 0. 00 14. 37 0. 00 0. 00 0. 00
1. 00 0. 0000 0. 0000 0. 1403 0. 0000 0. 0000
1238. 00 0. 00 0. 00 T 228.10 T 194, 40 To.00 T T TTis3’se T T ¢
1185. 00 0. 00 0. 00 216. 50 193. 80 0. 00 149. 30
1127. 00 0. 00 0. 00 214. 30 204. 10 0. 00 140. 30
1183. 33+/- 5% 0. 00+/— O% 0.00+/- 0% 219.83+/- 371  198. 10+/- 3% 0. 004/~ O%  1&4.37+/~ 3%
1018. 97 0. 00 0.00 55. 27 33.73 _0.00 _ __90.00 B
i. 00 0. 0000 0. 0000 0. 0542 0. 0331 0. 0000 T T
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Pre—Gross Decontamination Experiment,

Dosimeter

48

‘a8

49

49

50

FRONT Raw

Raw
.. Raw

Ave
Beta
Ratio

"BACK  Raw

Raw
Raw

Ave
.__Beta

Ratio

MYLAR #1__
(nc)

68. &7
45. 01
. 68.39

&7. 3b6+/- 3%
14. 62
1. 00

81,67
57. 43
52. 56

57.29+/~ A%
2.29
1.00

FRONT Rawl1710.00

Rawl

_ Rawl

Avel
Beta
Ratio

BACK  Rauw4

Raw3d
Raw4

AveD
_Beta4
Ratio

FRONT Raw

Raw
Raw

Ave
Beta
Ratio

BACK  Raw

Raw
Rauw

Ave
Beta
Ratio

2400. 00
4610.00 ___

2973 33+/-11%
B8130. 00
1. 00

9580. 00
3970. 00
7020. 00

0190. 00+/- 7%
5434 &7
1. 00

386. 70
383. 90
342, 30

377. 63+/- 4%
93.87
1.00

2136, 00
1991. 00
2049. 00

2058. &7+/- 4%
1777.77
1.00

exposed 12/81 {TLD set #1)

BUMMARY OF DOSIMETER READINGS

% indicates a rejected flier }

"

_. 005" _¥2 .. 010" 3 __.020" #4 _ ,032" #3 . 0b4" #& 123" 87 _ ,
inc) {nc) inc) (nc) {nc) tne}
0.00 0. 00 56. 97 51.97 0. 00 53. 48
0. 00 0. 00 s3. 30 34. 05 0. 00 47. 38+
__000 0. 00 . 95,67 __54.06 .. __ __0.00 SL.7%2. R
0. 00+/- 0% 0. 00+/- O% 55. 314/~ 3% 53. 33+/- 2% 0.00+/- 0% 92, 74+/- 2%
0. 00 0. 00 2.38 0. 59 0. 00 0. 00
0. 0000 0. 0000 0. 1763 0. 0405 0. 0000
“To0.00 0. 00 - 50.13 51. 52 0. 00 s1. 22
0. 00 0. 00 51.74 48. 31 0. 00 47.94
0.00 0. 00 52. 70 51. 01 0. cO S0. B4
0. 00+/— O% 0.00+/- O% 81, 52+/- 3% 50. 28+/- 3% 0. 00+/~ 0% 50. 00+/- 4%
e 9.00, 0. 00 1.5 0.28 0. 00 0. 00 -
0. 0000 0. co00 0. 2091 0. 0384 0. 0000
0.00 0. 00 3981. 00 5838. 00 0. 00 4711. 00
0. 00 0. 00 4425. 00# 5897. 00 0. 00 5530. 00
...%o00_ _ . _ 000 _ _  _ 4107.00 ___ 4400 .00% 0.00 4269. 00
0. 00+/- O% 0. 00+/~ O% 4044 00+/— 2% 5867.50+/- 1% 0. 00+/- O% 4843 33+/-13Y%
0. 00 0. 00 0.00 1024. 17 0. 00 0. 00
0. 0000 0. 0000 0. 0000 0. 1260 0. 0000
" o0 "o 00 10820. 00 T 7611, 00 0. 00 3949. 00
0. 00 0.00 10490. 00 7059. 00 0. 00 3597. 00
0. 00 0. 00 9223 00+ 7497. 00 0. 00 3720. 00
0. 00+/- O% 0.00+/- O% 10655 00+/— 2% 7389. 00+/~ 4% 0.00+/— O% 3755 33+/- 5%
__900 __ _____000_ 6899 67 3633 67 __10.00 0. 00 - ,
0. 0000 0. 0000 0. 1486 0. 0783 0. 0000
0.00 0.00 280. 10 275. 00 0. 00 288. 00
0. 00 0. 00 283. 50 267. 10 0. 00 278. 80
.900 000 .268.10 232 70 _..0.00__ __e.8as0
0. 00+/~ 0% 0.00+/- 0% 270.57+/— 3%  271.059+/- 2% 0.00+/- O%.  283.77+/- 2%
0. 00 0. 00 0. 00 0. 00 0.00 0. 00
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
0.00 i 0. 00 355. 40 "7 332 30 “o0.00 T 2we30 < T
0. 00 0. 00 370. 10 308. 00 0. 00 294. 70
0. 00 0. 00 340. 40 338. 60 0. 00 269. 70
0. 00+/— O% 0.00+/- O% 362 03+/- 2%  326. 30+/— 5% 0.00+/- 0%  2B0. 90+/— 5%
0.00 0. 00 81.13 43. 40 0.00 . 0.00 L
0. 0000 0. 0000 0. 0456 0. 0255 0. 0000
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Pre—CGross Decontamination Experiment,

Dosimeter _

51 FRONT Raw

Raw

_ . . _PRaw
Ave

Beta
Ratio

51 BACK  Raw
Rauw
Raw

Ave
_...Beta
Ratio

52 FRONT Raw
Raw
Raw

Ave
Beta
Ratio

52
Raw
Raw

Ave
_Beta

53 Raw

Ave
Beta
Ratio

Rauw
Raw
Rauw

53 BACK

Ave
Beta
Ratio

BACK  Raw

Ratio

Raw

exposed 12/81 (TLD set #1)
SUMMARY OF DOSIMETER READINGS
MYLAR #1 = .003" #2 . 010" #3 020" #4 = .032" #5 063" #b6 . 125" #7 U
{nc} {nc) (nc) inc) {nc) (nc) {nc)
112 80 0. 00 0. 00 92. 28 83. 42 0. 00 79. 07
116. 80 0. 00 0. 00 89. 51 82. 22 0. 00 75. 09
114. 80 __0.00 _ _.0o00 8847 83548 .. 0.00 79.23 -
115 47+/- 2% 0. 00+/—- O% 0. 00+/~ O% 90. 09+/- 2% B3. 71+/- 2% 0. 00+/— O% 77.B0+/- 3L
37. 67 0. 00 0. 00 12. 29 5. 91 0. 00 0. 00
1.00 0. 0000 0. 000C 0. 3263 0. 1549 0. 0000
82 h2 T 0. 00 0.00 B81. &8 70. 00 0. 00 79. 42
78. 50 0. 00 0. 00 B81.37 74.23 0. 00 74. 53
%0.15 0. 00 0. 00 77.99 77.28 0. 00 73. 61
83. 7&+/- 7% 0. 00+/- O% 0. 00+/~ 0% 80. 35+/- 3% 73.B4+/~ 3% 0. 00+/- 0% 76, 52+/- AY
.72 000 0.90 3. 83 0. 00 0. 00 ¢. 00
i. 00 0. 6000 0. 0060 0. 5588 0. 0000 0. 0000
1.53 0. 00 0. 00 1. 24 1.28 0.00 1.34
1. 61 0. 00 0. 00 1. 30 i.18 0. 00 i.28
1.5 0.00_ .0.00 1.26 12 000 1.26
1. 55+/— 3% 0. 00+/- 0% 0. 00+/- 0% 1. 26+/- 2% 1. 29+/- 4% 0. 00+/- O% 1. 29+/- 3%
0. .25 0. 00 0. 00 0. 00 0. 00 0. 00 0.00
1. 00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
N 0.00 6. 00 1.37 1.3% 0.00 1.24
2.09 0. 00 0. 00 1.29 1. 30 0. 00 1.30
2. 64 0. 00 0. 00 1. 28 1.25% 0. 00 i o4
2.07+/- 2% 0. 00+/- 0% 0. 00+/- 0% 1. 31+/— A% 1. 30+/— 4% 0. 00+/— O% 1. 26+/~ 3%
0.81 _...900 ____000 003 004 0. 00 .00 .
i.00 0. 0000 0. 0000 0. 0627 0. 0378 0.70000
1.45 0. 00 0.00 1.25 1. 0% 0. 00 1.12
1.37 0. 00 0. 00 1. 23 1.18 0. 00 i.19
1.39 ©0.00 0. 00 .. 123 N P &= AR 0.00 Ao
1. 40+/~ 3% 0. 00+/- O% 0. 00+/- O% 1.24+/~ 1% 1.17+/— 2% 0. 00/~ 0% 1. 12+/- 2%
0. 28 0. 00 0. 00 0. 12 0.04 0. 00 0. 60
1. 00 0. 0000 0. 0000 0. 4143 0. 1500 0. 0000
i. a4% 0. 00 0. 00 i.18 1.16 B + T T+ J . SR + 7 S
1.58 0. 00 0. 00 1.1 1. 04 0. 00 1. 20%
1.57 0. 00 0. 00 1.12 1.18 0. 00 1.08
1. 57+/- O% 0. 00+/- O% 0. 00+/— O% 1. 14+/- 3% 1. 17+/—- 1% 0. 00+/- 0% 1. 064/— 3%
0. 51 0. 00 0. 00 0.08 0. 11 ~ 0.00 . 0.0 o
1.00 0. 0000 0. 0000 0. 1530 0. 2140 0. 0000

{ # indicates a rtejected flier )
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Pre-Gross Decontaminatien Experiment.

Dosimeter

54

54

55

55

FRONT

BACK

Raw
Raw
. Raw_

Ave

Beta
Ratio

Raw
Raw

Ave

Ratio

FRONT Raw

BACK

Raw
_ _ Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

56 FRONT Raw

S5é

BACK

¢

Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

__.Beta

# indicates a

exposed 12/81 (TLD set #1)

SUMMARY OF DOSIMETER READINGS

regyected flier )

MYLAR #1 ____ _  _.00S" #2 _ __ ,QlO™ #3 ___ __ ,020" #4 _ _ _,032" M5 . __ 044" #6_ _____ 125" WT_ ___ ... . __
{nc} {nc) {nc) {nc) {nc} (nc) {nc}
1.13 0. 00 0. 00 1.15 1.10% 0. 00 1. 07
1.19 0. 60 0. 00 1.21 1.22 0. 00 1. 11
B V< 1 .00 Q.00 S U - M W% ¥R « 7 |+ MY W |+ SO
1.21+/- @% 0. 00+/- O% 0. 00+/- 0% 1. 164/- 5% 1. 194/~ 3% 0.00+/- 0% 1.09+/— 2%
o 11 0.00 0. 00 0. 06 0.10 0. 00 0. 00
1. 00 0. 0000 0. 0000 0. 5412 0. 8588 0. 0000
1,39 "7 "o, o0 o000 T 11a T i1 7 Toco 1.15
1.37 0. 00 0. 00 1.13 1. 21 0. 00 1.10
1.48 0.00 0. 00 1.14 1.12 0. 00 1.12
1. 414/- 4% 0. 004/~ 0% 0. 00+/— 0% 1. 144/- 1% 1. 164/ 4% 0. 004/~ 0% 1. 124/- 2%
029 000 000 ___ 0 01 0. 04 0.00 0.00 o
1.00 6. 0000 ©. 0000 0. 0463 0.1389 0. 0000
2. 48 0. 00 0. 00 1. 65 1. 83 0.00 1.58
171 0. 00 0. 00 1.57 1. 50 0. 00 1.70
254 0.00 0.00 ____ 1.59__ _ _ 1.73_ 0. 00 1.63 -
2.51+/- 2% 0. 00+/- O% 0. 00+/- O% 1. 60+/- 3% 1. 624/~ 7% 0. 00+/~ O% 1. 644/ 4%
0. 87 0.00 0. 00 0. 00 0. 00 0. 00 0. 00
1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
2,00 7 TT8 o0 TTo. 00 1.59 154 0. 0D 1.5 B
2. 22 0. 00 0. 00 1. 61 1. 5% 0. 00 1.34
2. 53 0. 00 0. 00 1.63 1. 50 0. 0D 1.43
2. 25+/-12% 0. 00+/- O% 0. 00+/~ 0% 1. 614/— 1% 1. 524/~ 1% 0.00+/— O% 1.90+/- 4%
0.75 ~0.00 o000 o1l _ 00 __ __ 000 __ 000 o
1.00 0. 0000 0. 0000 01874 0. 0231 0. 0000
2 29 0. 00 0. 00 1. 54 1. 87 0. 00 1.50
217 0. 00 0. 00 1.65 1.72 0. 00 1. 44
244 0.00 0.00 1. 66 1,62 0. 00 1. 53
2.30+/- &% 0. 00+/- 0% 0. 00+/- 0% 1.61+4/- 4% 1. 674/~ 3% 0. 00+/— 0% 1.49+/- 3%
0. 81 0. 00 0. 00 0.12 0.18 0. 00 0. 00
1.00 0. 0000 0. 0000 0. 1533 0. 2211 0. 0000
2 28 "0.00 0. 00 1.60 T1.38° “TTeo0 T 153 77 )
221 0. 00 0. 00 1.58 1. 42 0. 00 1. 35%
2. 44 0. 00 0.00 1. 59 1. 54 0. 00 1. 51
2 31+/- 5% 0. 00+/— O% 0.00+/- 0% 1.59+/- 1% 1. 40+/- 2% 0. 00+/— 0% 1.524/— 1%
0.79 0. 00 0. 00 0. 07 0. 00 _ 0.00 _e.00
1.00 0. 0000 0. 0000 0. 0901 0. 0000 0. 0000



L1711

Pre-Gross Decantamination Experiment, exposed 12/81 (TLD set #1)

Dosimeter ~~ MYLAR ¥1

{nc)

97 FRONT Raw 2. 49
Raw 2. 53
Raw 2. 60

Ave 2. 94+/-
Beta 0. 96
Ratio 1.00

57 BACKW  Raw 29
Raw 2.7
Raw 3.1

i
8
2
Ave 2. 95+/-

Beta  1.31
Ratio 1. 00

( ®# indicates a rejec

SUMMARY OF DOSIMETER READINGS

003" #2 010" %3 .020" ¥4 032" #3 . 064" #é . 123" 47 [
{nc) {nc) {nc) {nc) {nc) {nc)
0. 00 0.00 1.74 1. 68 0. 00 1. 42
0. 00 0. 00 1. 68 1.48 0. 00 1. 56
0co 00O 183 _ 172 _0.00 1.58
2% 0. 00+/- O% 0. 00+/- O% 1. 75+/- 5% 1. 89+/— 1% 0. 00+/— OX% 1.59+/- 2%
0. 00 0. 00 0. 16 0.11 0. 00 0. 00
0. 0000 0. 0000 0. 1575 0. 1104 0. 0000
006 ~ ~Too0  ~ T 1.7a 1.67 0. 00 1. 50%
0. 00 0. 00 1. 68 1. 62 0. 00 1. 67
0. 00 0. 00 1.74 i.61 0. 00 1.61
%3 0. 00+/- O% 0. 00+/- 0% 1. 72+/~ 2% 1. 63+/- 2% 0. 00+/—- 0% 1. 64+4/- 3%
0. 00 o0 0608 000 0. 00 0.00
0.70000 0. 0000 0.04615 0. 0000 0. 0000
ted flier )




81 11

Pre—~Gross Decontamination Experiment,

. Dosimeter _ . . . Calibration Factors _ — oo ——___..Mylar Chip _ _Calculated Beta ____ Calculated Gamma ___ . _
. 005" . 010" . oz0" .o32" . 064" Ave. Reading Dose Error Dase Ervor
(rad/nc) (rad/nt) {rad/nc) {rad/nc) {rad/nc) {rad/nc) (nc) {rad) {rad) (rad) {rad)
1 FRONT  0.00 0. 00 0. 45 0.98 0. 00 0. 72 14. 82 10. &5 5. 80 14. 07 1. 32
1 BACK 0. 00 0. 00 0. 99 0. 99 0. 00 0.99 38. 04 37. &7 35. 89 19. 64 3.48
2 FRONT ©0.00 0. 00 T 0.99  0.3%  o.00 0. &7 48.a3 3247 26. 53 159. 01 13 87
2 BACK 0.00 0. 00 0. 62 0.86 0.00 0.74 709.53 52413 12576 174. 47 16. 38
3 FRONT 0. 00 0.00 0.74 0.83 0.00 0. 79 299. 70 238. 03 16. 32 44 87 4 44
3 BACK 0. 00 0. 00 0. 99 0.99 0.00 0. 99 0. 00 0. 00 0. 00 47.98 4. 49
4 FRONT 0.00 000 088 = 0.94  0.00 09 433 12 401. 97 25. 80 32. &% 316
4 BACK 0. 00 0. 00 0.99 0.99 0. 00 0.99 0. 00 0. 00 0. 00 39. 74 3. 90
5 FRONT 0. 00 0.00 0.85 0.98 0. 00 0. 92 142. 43 148. &3 77.18 39. 81 3.7&
5 BACK 0.00 0. 00 0. 99 0. 99 0. 00 0. 99 9. 60 9. 50 6. 59 44, 73 4. 37
& FRONT 000 000 ~ ~0.88 0. 99 0.00 0.93 T102.73 95.85 2392 112 &1 11. 26
& BACK 0. 00 0. 00 0. 84 0. 85 0. 00 0. 86 1233. 25 1056 22 22 86 120. 12 11.19
7 FRONT 0. 00 0. 00 0.99 0.99 0.00 0.99 55. &8 55.13 20. B3 114, 50 11. 24
7 BACK 0.00 0. 00 0.82 0. 90 0. 00 0. 88 1021. 17 882. 73 70. 81 123. a7 11. 70
"B FRONT 0,00 0.00 T0’a4 T T 0.7 T o000 070 4533 31.70 &. 58 109. 25 10. 21 -
8 BACK 0. 00 0. 00 0. 90 0.83 0. 00 0. 87 1333. 77 11%6. 39 79. 11 126. 58 11.89
9 FRONT  0.00 0. 00 0. 35 0. 3% 0. 00 0. 3% 57. 35 20. 14 9.865 190. 33 18. 23
9 BACK 0. 00 0. 00 0.98 0.99 0. 00 0.98 3420. 77 3362. 59 1092. 07 224. a7 21. 21
710 FRONT 000 000 0.1 072" 0.00 0. &6 ‘0,07 0. 05 0.02 0.22 0. 02 -
10 BACK 0. 00 0. 00 0. 35 0.87 0.00 0. 61 0. 08 0.05 0.03 0. 22 0.02
11 FRONT 0. 00 0. 00 0.99 0. 99 0. 00 0.99 0. 00 0. 00 0. 00 92. 70 9.17
11 BACK 0. 00 0. 00 0.99 0. 99 0. 00 0. 99 0. 00 0. 00 0. 00 98. &6 9 33
12 FRONT 0. 00 000 T 0,35 6,35 “0.00" o &7.77 23779 9. a4 &3. 37 & 02~ T
12 BACK 0.00 0.00 0.85 0.99 0. 00 0 148. 63 136. 74 85. 24 &9. 27 &. 0
13 FRONT  ©.00 0.00 0 .76 0.88 0.00 0.82 8602 70. 60 7. 42 23. 42 2.20
13 BACK 0. 00 0. 00 0. 99 0.99 0. 00 0. 99 20. 22 20. 02 2. .33 23. 7% 2.23
14 FRONT = 0,00 ~ 0 00 0.45 T 0. 67 T0.000 057 T a4 37 T34, 53 i5. 37 '84.50 8. 12 T
14 BACK 0.00 0. 00 0.99 0.35 0.00 0. 867 8. 30 5.70 12. 05 82. 26 8. 03
15 FRONT 0. 00 0. 00 0.35 0.98 0. 00 0. 48 15611. 83 1069. 78  713. 24 322. 99 31. 43
15 BACK 0.00 0.00 0.35 0.99 0.00 0. 67 3284. 33 2203.82 1487.14 390. 86 36.78
16 FRONT 6.00 0.00 0. 54 0. 35 0. 00 0 33 T37. 40 16,73 s.88 @5 83 8.0
14 BACK 0. 00 0. 00 0. bb 0.35 0. 00 0 51 39. 87 30. 41 14.78 85, 23 8. 48

exposed 12/81 (TLD set #1}

#x% RESULTS #as

CALCULATED DOSES
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Pre—Gross Decontamination Experiment,

Dosimeter

17
17
18
18
19
19
21
21

23
23

25
25

2s
25
27
27

29
29

e ]
30

34
34
T
36
az
37
a9
39

40
40

41
a1

43
43

FRAONT
BACK

FRONT

BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT

BACK

FRONT
BACHKH

"FRONT 0.0

BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

008"

{rad/nc)
0. 00
0. 00
0. 00

0. 00
0. 00

0.00

0. 00

[=N~
o0
Qo

00
00

oo o0 ©0 OO

00

00
00

{
oo ool

[a1s)

00
[¢18)

oo ool

06"
00

00
00

co oo

[+]d]
00

00
00

ce oo

0.00 ~

B

0b ="

exposed 12/81 (TLD set #1)

#343# RESULTS wa#

I816%
{rad/nc)

0. 00
0.00

000
0. 00

0. 00
0. 00

0.00°

0. 00

0. 00
0. 60
0. 00

0.00
0.00
© 0,00
0. 00
0. 00
0. 00
6. 00
0. 00

0. 00
0. 00

0. 00
0.00

0. 00
0. 00

“0.00

CALCULATED DOSES

Calibration Factors _ e _Nylar Chip  Calculated Beta __ Calculated Gamma
. 20" . 032" 064" Ave. Reading Dose Error Dose Error
(rad/nc) (rad/nc) (rad/nc) {rad/nc) (nc) (rad) (rag) trad) {rad)
0. 82 09N 0. 00 0.87 0.23 0. 20 0. 05 0.29 0. 03
0. 99 0.99 0. 00 0. 99 0. 17 0. 17 0. 05 0.30 0.03
T o0.99 T o.%1 T o6.00 0. 95 8. 80 " 94’08~ 32 00 138 B1 1630
0. 90 0. 82 0. 00 0. 86 473. 37 404. 94 292,73 133. 34 12. 41
0. 35 0.33 0. 00 0.35 286. 60 100. 63 7.73 0. 00 0. 00
0. 99 0. 99 0. 00 0. 99 a9. 57 8. &8 7.24 57. 51 5. 47
0. 8b 0. 51 & 6o 0. 74 6140 3515 1351 61,13 b. 24 -
0. 97 0. 99 0. 00 0.98 760. 30 742 74 136. 99 0. 78 5.79
0. 99 0. 99 0. 00 0. 9% 0. 00 0. 60 0. 00 767. 44 71.71
0. 35 0. 35 0. 00 0. 35 3361. 00 1187. 07 0. 92 768. 10 77.03
099 0.35 0.60 0. &7 38. 80 26,02 28. 41 214 60 21. 38
0. 45 0. 99 0. 00 0.72 114. 13 82. 39 47.32 196. 37 19. 08
0. 84 0.87 0. 00 0. 86 237.10 202. 81 13. 57 42. 27 4.10
0.90 0.99 0. 00 0.95 41.73 39. 5i 7.93 45,19 453
7059 0. 35 0. 00 0. &7 11.37 7. 62 5. 8% 4379 3,53
0. 99 0.99 0. 00 0. 99 0. 00 0. 00 0. 00 39. 87 3.82
0. 50 0.53 0. 00 0. 57 19. 29 10. 93 2. .06 13.87 1.41
0. &% 0.99 0. 00 0. 84 5. 09 4.28 2.07 13. 09 i.23
077 0. 78 6.00 0. 78 41,73 - -2 31 1.14 14.12 1.35 T
0.99 0. 99 0. 00 0. 99 13. 89 13. 71 1. 46 13. 83 1.33
0. 463 0. 49 0. 00 0. 96 33.79 19. 06 3 64 17. 84 1.72
0.99 0. 99 0. 00 0.99 5. 89 5. 60 258 17. 93 1. &8
0627 7T 0799 000 081 6783 T T 1378 2783 10.04 1.0 T
0.99 0. 99 0. 60 0.99 2. 48 2. 43 1. 41 8. 81 0. a2
0. 47 0. 40 0. 00 0. 53 62. 70 33. 52 6. 18 35. 87 3 a7
0.87 0.73 0. 00 0.80 714, 73 548. 94 B88. 54 39. 32 3. 92
0.71 7 76,4377 bUoo T TTOISTTTT T T ia s v 2 - 13730 1.33 :
0. 44 0.53 0. 00 0. 48 2. 10 4. 41 12. 71 1. 24
0.99 0.99 0. 00 0. 99 52. 55 52. 03 4. 99 51.17 4. .76
0.91 0.93 0. 00 0. .92 1270. 00 1172. 42 120. 11 535. 30 5. 34
0. 99 0.35 0. 60 0. 67 40.03 " 26.8% 261311 10087 T T )
0. &7 0.84 0. 00 0. 74 102. 60 77. a8 18. 11 109. 45 10. 38
0.97 0. 99 0. 00 0. 58 59. 94 58. 73 4. &8 19. 83 2.04
0 86 0. 99 0. 00 0. 92 24. 88 22. 58 4.13 18. 28 1. 76
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Pre-Gross Decontamination Experiment.

Pocimeter
. 005"
{rad/nc)

44
44

45
45

46
a6

T

48

49
49
50
50
51
51
52
52

53
33

s4
54

59
55

N
56

57
57

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT

BACK

FRONT
BACK

FRONT

BACK

FRONT
BACK

FRONT

BACK

FRONT
BACK

FRONT
BACK

FRONT
BACHK

FRONT
BACK

FRONT
BACK

"0.00

0. 00
0. 00

“To0.00

0.00

0. 00
0. 00

4]

0
o
o
o
0
0
o
o
0
0
0
0
o
0
0
o
o
0

00

00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00

exposed 12/81 (TLD set #1)

=n¥ RESULTS ##*x

CALCULATED DOSES

.. ... Calibration Factors eweeeveeee__Mylar Chip. __ _Calculated Beta _____ Calrulated Gamma ____ .
. 010" . 020" . 032~ . 064" Ave. Reading Dose Error Dose Error
{rad/nc) (rad/nc) {rad/nc) (rad/nc) trad/nc) {nc) {rad) {rad) {rad) (rad)
0. 00 0. 99 0.87 0. 00 . 0.93 55 B4 51. 91 7.17 22. 21 2.25
0.00 0.88 0.88 0. 00 0.88 284. 02 249. 79 11. 54 21. 52 2.05
000 ~ 0.77 o061 0.00 0. &9 ‘37. a2 " T25. 82 4.37 18. 03 1.73 -
0. 00 0. 66 0.99 0. 00 0.82 11.19 9. 20 3.74 17.82 1.73
0. 00 0. 75 0.99 0. 00 0.87 B89. 63 77.90 47.03 41. &4 4. 18
0. 00 0.91 0.91 0. 00 0. 91 1018. 97 927. &8 50. B2 3%. 35 3. 82
0.00 072 0.90 0.00 0. a1 14. 62 11. B4 2. 57 1z &2 1. 20
0. 00 0.67 0.90 0. 00 0.79 7.29 5.74 4.03 11.97 1.19
0. 00 0.99 0.70 0. 00 0.84 8130. 00 &£851. 34 2175 99 1159. 49  189. 4%
0. 00 0.77 0.81 0. 00 0.79 46434 67 38513, 66 3082, 13 899. 03 93. 91
‘0,00 0.99 0.9% 0. 00 0.99 93.a7 92. 94 14.00 67.93 &, 44 T
0. 00 0. 92 0.93 0. 00 0.93 1777.77 1643. 79 69. 54 &7. 2% &.95
0.00 0. 62 0. 00 0. 5& 37. &7 21. 10 3. 82 18. &2 1.82
0. 00 0.99 0.00 0. 57 7. 24 4.85 5. 49 18.32 1.84
“0.00 T o9 0,00 eg T T T o as “T0.25 0. 07 0. 31 0. 03
0. 00 0. 0. 00 0. 89 0.81 0.72 0.04 0. 30 0.03
0.00 0. 64 0.00 0. 50 0. 28 0. 14 0.06 0.27 0.03
0. 00 0.49 0.00 0. 62 0. 51 0.32 0.10 0. 25 0. 02
"0.00 0. 35 T9.35 0.00  ©0.3% 0. 11 0. 04 0.03 0. 25 0.03
0. 00 0. 92 0. 67 0. 00 0.79 0. 29 0.23 0.07 0.27 0.03
0. 00 0.99 0.99 0. 00 0.99 0.87 | 0.8& 0.07 0. 39 0. 04
0. 00 0.77 0. 94 0. 00 0.85 0.75 0. 4 0.29 0. 36 0. 04
“0.00 076 ©0.47 0.00 o0& o8 0.30 0 1% 0. 36 0.04
0. 00 0. 85 0.99 0. 00 0. 92 0.79 0.73 0.13 0. 36 0.03
0.00 0.74 0.73 0. 00 0.73 0. .95 0.70 0. 09 0.38 0.04
0. 00 0. 90 0.99 0.00 0. 94 1.31 1.23 0.19 0. 39 0.04




1¢°11

Pre-Gross Decontamination Experiment, exposed 12/81 (TLD set #1)

##% SUMMARY OF DOGES AND DOSE RATES #a#

Dosimeter = Beta _ Camma _ Exposure_ ta Dose Rate _ Gamma Dose Rate e
Dose Dose Time Errer Errar
(rad) (rad) {hr) (rad/hr}) (rad/hr) {rad/hr) (rad/hr)
1 FRONT 10. 65 14. 07 288.0 3. 70E-02 2. 01E-02 4.B88E-02 4. 57E-03
1 BACK 37. &7 19 64 288.0 1.31E-01 1.25E-01 & B2E-02 1. 21E-02
"2 FRONT T 22.67 7715901 7 288.0 i 13E-01 §. 21E-02 5. S2E-01 S. 18E-02 - - o
2 BACK 524.15 174, 47 288.0 1.82E+00 4. 37E-01  &. 06E-01 5. 49E-02
3 FRONT 238. 05 44.87 288.0 8.27E-01 5. 47E-02 1. S&E-01 1. 53E-02
3 BACK 0. 00 47.98 288.0 0. 00E+00 O. QOE+00 1. &7E-01 1. S4E-02
"4 FRONT 40197 32 &9 ~ 288.0 1.40E+00 B. 9&E-02 1.13E-01 1. 10E-02 T
3 BACK 0. 00 39. 74 288.0 O. OOE+00 0. 00E+00 1.3B8E-01 1. 36E-02
5 FRONT 148. &5 39. 81 288.0 3. 16E-01 2. &48E-01 1. 3BE-01 1. 31E-02
5 BACK 9. 50 44.73 2688.0 3.30E-02 2. 29E-02 1.55E-01 1.52E-02
T & FRONT 777 785 85 112 &1 2880 D3 33E-01 8. FIE-02~ 3 91€-0i 3 FIE-02~ - )
&6 BACHK 1054, 22 120. 12 288.0 3. 47E+00 7. 94E-02 4. 17E-01 3. BEE-02
7 FRONT 55, 13 114. 50 288.0 1.91E-01 7.23E-02 3. 98E-01 3. 97E-02
7 BACK 882 73 123. 37 2B868.0 3.07E+00 2. 46E-01 4. 268E-01 4. 06E-02
8 FRONT ~~ 3170~ '1069.25 7 '288.0 1.10E-01 2.28E-02 3. 79E-01 3. 556-02 - -
8 BACK 1156. 39 124. 58 288.0 4. 02E+00 2.75E-01 4. 40E~01 4. 13E-02
9 FRONT 20. 14 190. 33 288.0 6. 99E-02 3. 35E-02 4. 61E~01 &. 33E-02
2 BACH 3362. 59 223. 37 288.0 1.17E+01 3.79E+00 7.79E-01 7. 36E-02
i0 FRONT ~ T8.05 02277 T 1.6 4. S9E-02 2. 02E-02 2. 21E-01 2. 0AE-02 -
10 BACK 0.05 0.22 1.0 4.90E-02 3. 33E-02 2. 19E-01 2. 0SE-02
11 FRONT 0. co 92. 70 148.2 0. 0CE+00 ©. 0CE+00 &.25E-01 & 19E-02
11 BACK 0. 00 98. bs 138.2 0. 00E+00 0. 00E+00 4. 66E-01 &. 30E-02
12 FRONT T 23.7% T a3.37 14827 1 &1E-D1 &.37E-02 4. 2BE-01 3. 0bE-02 T
12 BACK 136. 74 &9. 27 148.2 9.23E-01 5.73E-01 4. 47E-01 3. 45E—-02
13 FRONT 70. 60 23. 42 148.2 4. 76E-01 5. 01E-02 1. 5BE-01 1. 4BE-02
13 BACK 20. 02 23.75 148.2 1.35E-01 1.59E-02 1. &40E-O1 1.31E~02
i4 FRONT ~~ 34.53 " B84.%90 148. 2 3 47E-01 1. 04E-01 5 73E-01 5. 4BE-D2 D T - o
14 BACK 5. 70 82, 2& 148.2 3. 85E-02 8. 13E-02 5. 35E-01 3. 42E-02
15 FRONT 1069. 78 322. 59 148.2 7. 22E+00 4. BI1E+00 2, 18E+00 2. 12E-01
15 BACK 2203. a2 390. B6 148.2 1. A9E+01 1. 00E+01 2 &4E+D0 2. 4BE-O1
1& FRONT 16 73 85. 83 1468.2 1. 13E-01 3. .97E-02 5. 796E-01 5. 44E-02 ) ; o T -
14 BACK 30. 41 as. 23 148.2 2. 05E-01 9.98E-02 5. 75E~01 5. 72E-02
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Pre—-Gross Decontamination Experiment,

Dosimeter _

17
17
18
18

i9
19

21
21

23
23

25

25

26
26

27 F

27

29
29
30
30

24
a4

<1

36

a7
37

39

39

40
40
41
41

43
43

FRONT
BACK

FRONT

BACK

FRONT
BACK

FRONT
BACHK

FRONT
BACHK

FRONT

BACK

_._Bet
Das

{rad}

o]
0

94
406.

100.
aa

45
742,
1187.

TN
B2.

52,
1172.
26
77

58.
22

20
17

exposed 12/81 (TLD set #1)

*## SUMMARY OF DOSES AND DOSE RATES »##

Gamma

08

94

&3
&8

T13s. 81

15

74

.00

07

02
39

.81
.91

&2

(a0}

93
28

41
.71

.06
.80

a1
.43

. 52

94

.38
.41

03
42

a5

48

73
58

Dose
{rad)

0. 29

0. 30

133. 34

0. 00
57. 51

“81.13

&0.78

747. 44
758. 10
21480
196. 37

42. 27
45. 19

39.87

13. 87
13. 0%

TTiali2”

13.83

17 .84
17.93

710.04°

8 81

35. 87
39. 32

"13.30
12. 71

51.17
35. 30

“112.98
109. &5

19.83
18. 24

4279

__Exposure_ Beta Dose Rate _ Gamma Pose Rate e e
Time Error Error
(hr) {rad/hv) (rad/hr)} {rad/hvr) (rad/hr)
1.0 1.97E-01 5. 26E-02 2. 89E-O1 3. 01E-02
1.0 1.73E-01 4 53E-02 3. 01E-01 2. B8E-02
T T1aB. 2 b, 35E-01 2.83E-01 9. 37E-01 1. 10E-O1
148. 2 2. 79E+00 1. 98E+00 9. OOE-01 B. 37E-02
148.2 & 79E-01 5.22E-02 ©. 00E+00 0. 00E+00
148.2 5. 98E-01 4 BYE-02 3. 88E-01 3. 69E-02
T T1ag 27 3 05e-01 %. 11E-02 4. 13E-01 4. 21E-02
148.2 5 01E+00 9. 24E~01 4. 10E-01 3. 88E-02
148.2 0©. OOE+00 0. 00E+00 5. 1BE+00 4. B4E-01
149.2 8. 01E+00 &. 14E-01 5. 32E+00 3. 20E-01
148.2 1. 74E-D1 1, 92E-01 1. 45E+00 1. 34E-01
148.2 5. 96E-01 3. 19E-01 1. 33E+00 1. 29E-01
148.2 1. 37E+00 9. 43E-02 2. BSE-01 2. 77E-02
148.2 2. 67E-01 3. 35E-02 3. 0SE-01 3. 04E-02
"148.2 5. 14E-02 3. 95E-02 9E-01 2. 69E-02
148.2 0. 00E+00 0. 00E+00 2 &9E-01 2. S7E-02
147.5  7.41E-02 1.39E-02 9. 40E-02 9. S3E~03
147.5 2 S0E-02 1.40E-02 8. B7E-02 8. 32E-03
T 1475 2.20E-01 7. 73€-03 9. 57E-02 9. 18E-03
147.5 9. 29E-02 9.91E-03 9. 37E-02 9. 04E-03
147.5 1.29E-01 2. 47E-02 1. 21E-01 1.17E-02
147.5 3.93E-02 1. 75E-02 1 22E-01 1. 14E-02
T71477% 9. 09E-02 3.27E-02 &. B1E-02 7. 04E-03
147.5 1. 45E-02 9. 56E-03 9. 98E-02 5. SBE-03
147.5 2 27e-01 4. 19E-02 2 43E-01 2. 35E-02
147.5 3. B4E+00 6. 00E-01 2. 47E-01 2. b6E-02
147’5 5. 00E-02 i.94E-02 & 0iE-02 9. 08E-03
1475 2 99E-02 7. 4BE-03 B. 41E-02 8. 53E-03
147.5 3.53E-01 3.3BE-02 3. 47E-01 3. 23E-02
147.5 7. 95E+00 B. 14E-01 3. 75E-01 3. 64E-02
147.5 1. B2E-01 1.34E-01 7. 6&6E-01 7.24E-02 . T/ o -
147.5 5 25E-01 1.23E-01 7. 43E~01 7. D4E-02
147.5 3, 9BE-01 3 17E-02’ 1.34E-01 . 3BE-02
147.5 1. 53E-01 2.80E-02 1. 24E-01 1. 19E-02
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Pre—Gross Decontamination Experiment.

Dosimeter

44
44

45
45

44
a4
48
4B

49
49

50

S0

51
51

52

52

53
33

54

54

55
55

| 5&

56

57
57

FRONT
BACK

FRONT

BACH

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT

BACK

FRONT
BACK

FRONT

BACK

FRONT
BACK

FRONT ~

BACK

FRONT
BACK

Dose
{rad)

51. 91
249.79
'25. 82
9.20
77. 90
927. &8
11784
5.74

6851. 34
36513, 646

T 92,94
1645, 79

21.10
4.85

TTooas

0.72

0.14
0.32

T 0.04
0.23

0. 86
0. 64
0.73

0.70
1.23

Beta

T o.s0

Do

exposed 12/81 (TLD set #1)

##% SUMMARY OF DOSES AND DOSE RATES #%#

58

{rad)

22

21.

41,
39.

12
11.

1159
8%9.

-
o

18]
17.

&7,
67.

oo oo ©O OO

co oo

.21
s2
a2
64
35
97
49
o3
25
&2
a2
30
a7
25
27

a9

36
35
36

3e
39

.. Gamma _Exposure Beta Dose Rate

B3

03

62

<}

T

Time Error
t(hr) (rad/hr) (rad/hr)
147. 3 3. 52E-01 4. 8&E-02
147. 3 1. 49E+00 7. B2E-02
T 1,0 275BE+01 4. 37E+00
1.0 9. 20E+00 3. 76E+00
147. 5 5. 28E-01 3. 19E-01
147. 5 6. 29E+00 3. 44E-01
14757 8. 02E-062
147.5 3. 89E-02 2. 73E-02
147. 5 4. 44E+01 1. 4BE+0O1
147.5 2. 48E+02 2. O9E+01
T14775 7 5730E-01
147. 3 1. 12E+01 4 71E-0O1
147. 5 1. 43E-01 2. 59E-02
147. 5 3. 29E-02 3. 72E-02
1.0 2 52e-01
1.0 7.17E-01 4. 40E-C2
1.0 1. 40E-01 5. 91E-02
1.0 3. 21E-01 9. 96E-02
1.0
1.0 2.28BE-01 7. 1BE-0O2
1.0 8. 63JE-01 7. 47E-02
1.0 4. 39E-01 2. 44E-01
TTT170 T 4 97E-01 1.83E-01
1.0 7. 27E-01 1. 32E-01
1.0 7. 03E-01 4. 54E-02
1.0 1. 23E+00 1. BBE-O1

3. %8E-02 3.33E-D2 2. 42E-01 2. S0E-02

" 1.74E-03" 8. 56E-02 8. 14E-03

T3757E-01

Gamma Dose Rate
Error
(rad/hv) (rad/hr)

1. 51E~-01 1. 52E-0O2
1. 46E-01 1. 39E-02

"1 BOE+0i 1. 73E+00

1. 78E+01 1. 73E+00

2. 82E-01 2. 82E-02
2. 67E-01 2. 59e-02

8. 11E~02 8. 09E-03

7. B6E+00 1. 28E+00
6. OFE+D0 &6, 37E-01

94%E-02 " AU LIE-O1 4.35E-02

4. S6E-01 4 71E-02

1. 26E-01 1. 23E-02
1. 23E-01 1. 25E-02

8. b3E-02 T 3. 10E-01 3.04E-D2

3. 02E-01 2. ?4E-02

2. 69E~01 2. 57E-02
2. 5401 2. 46E-02

2. 679E-01 2. 5BE-02

3. 93E-01
3. 59E-01

3. 93e-02
3. 67E-02

3.52E-02
3. 64E-01 3. 41E-02
3. 79E-01
3. 92E-01

3. 5S9E-02
3. 79E-02
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VAX/VMS SCHE

VAX/VMS SCHE

VAX/VMS SCHE
RRRRRRRR
RRRRRRRR
RR AR
RR RR
RR RR
RR RR
RRRRRRRR
RRRRRRRR
RR RR _
RR RR
RR RR
RR RR
RR RR
RR RR
DDDDDDDD
DDDDDDDD
DD DD
DD DD
Db DD
DD DD
DD DD
DD DD
DD DD
DD DD
Db DD
DD DD
DDDDDDDD
DDDDDDDD

VAX/VMS SCHE
VAX/VMS SCHE

RATIO0UT 13-JUN-1983 13: 39 TTA4: 13-JUN-1983 13: 43 DISKSUSER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT: 2 VAX/VMS
RATIOOUT 13~JUN-19B83 13: 39 TTA4: 13-JUN-1983 13: 43 DISKH$USER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT; 2 VAX/VMS
RATIOOUT 13-JUN-19B3 13:3%9 TTA4: §13-JUN-1983 13: 43 DISK$USER_DISKL: [SCHE. BETDOSIRATIOOUT, DAT) 2 VAX/VMS
8555 cccc H H EEEEE
S Cc H H E
s c H H E
555 C HHHHH EEEE
8§ C H H E
. S € ____H _ H E — _ -
8555 €CcC H H EEEEE
AAAAAA TTITTTITTT 111111 000000 000000 uy Uv  TTTTTTITTTT
AAAAAA TTITTTTTITT 111111 000000 000000 LVY) UJv TTTTTTTTITT
AL A DU L U - 199 __ .00 .00 ___ 00 W W 1T
AA AA TT 11 oo 00 00 00 uu ) TT
AA AA TT 11 a0 00 oo oo w wy 1T
AN AA 1T 11 ao 00 oo 0o w uy T .
AN AA TT 11 00 00 00 oo w uy TT
AN AA TT 11 00 00 00 00 w uv T
__ AAAAAAAAAA _ TT 11 0000 00 00 W w T o
AAAAAAAAAA TT 11 uln] 00 0o oo w (V) TT
AA AA TT 11 ao oo oo oo w w TT
AN AA TT 11 00 00 oo oo w u TT
AA AA TT 111111 000000 000000 MUV VUY VTl TT
AA AA IT 111111 000000 000000 [(LUTELGU LV T
AAAAAA TTTTTTTITTIT Vi 222222
AAAAAA TTITTITTITT IREN] 222222
AA AA TT il 22 22
A” AA TT 1143 22 22
AA . AA_ o TT 22 S
AA AA TT 22
AA AA TT [RRN] 22
AA AA TT [ REN] a2
AAAAAAAAAA TT i 22
AAAAAAAAAA TF Pk 22
AA . AA 5 SO ¥ SR -~ N _
AA AA TT [ 22
AA AA T i3 2222222222
AA AA TT R 2222222222
6885 CCCC H H EEEEE_ o — _ .
S c H H E
s c H H E
8§88 c HHHHH EEEE
s C H H E
s C H H E
5865 CCCC H H EEEEE R R . e
RATIOOUT 13-JUN-19B3 13: 39 TTA4: 13-JUN-1983 13: 43 DISKSUSER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT; 2 VAX/VHMS
RATIDOUT 13-JUN-19B3 13:39 TTA4: 13-JUN-1983 13: 43 DISK$USER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT: 2 VAX/VMS
RATI100UT 13-JUN-1983 13: 39 TTA4: 13-JUN-1983 13: 43 DISK$USER_DISK1: [SCHE. BETDOBIRATIOOUT. DAT: 2 VAX/YMS

VAX/VMS SCHE



TN

TMI Post-Gross

Dosimeter

1 FRONT

1 BACK  Raw

2 FRONT

3 FRONT

3 BACK

- MYLAR #1 ..005" @2 010" #3 _ _.020" #4  .032" 4% - 064" 46 .123" 97
{nc) {nc) {ne) inc) {nc) inc) {nc)
Raw 706, 50 718. 20 &79. 50 627. 10 567. 50 574. 70 &63. 90
Raw 722 80 730. 40 755. 60 &23. 20 572. 60 530. 10 &81. 10
Raw 700.70 __  745.80 _ __ B13.70 _ _ 573.B0 ____ 4607.80___ _ __ 563.90 645, 20 .
Ave 710 00+/- 2%  73B.13+/- 3%  748.27+/- 9%  608. 03+/- 5%  SB2. 63+/— 4%  S55h. F0+/— 4%  bb63. 40+/- 3%
Beta  44. 40 74.73 84. 87 0. 00 0. 00 0.00 0. 00
Ratio 1.00 1. 6037 1.8212 0. 0000 0. 0000 0. 0000
98,507 T T 725750 £98. 00 530 607 530. 70 500. 20 66370
Raw &74. 40 744. 20 73%5. 30 576, 20 847. 30 534. 60 &677. 20
Raw &95. &0 697. 00 753. 10 547. 30 587. 0Ox 577. 70 656. 90
Ave &89 50+/- 2% 722.90+/- 3L 728.80+/- 4% 954, 70+/- 3%  S539.00+/- 2% S537.504/- 7%  &b65.93+/~ 2%
Beta 2357 %97 2 6287 000 0. 00 0. 00 0. 00 _
Ratio " 1700 2. 4173 2. 6674 0. 0000 0. 0000 0. 0000
Raw 1076. 00 749. 90 753. 60 F17. 0% 852. 30 918. &0 774. 0
Raw 1112. 00 B802. 10 784. 10 B833. 40 a3z. 80 %07. 80 723. 80
_Raw_ 967.80%  777.00 791. 00 849. 40 B835. 70 900. 00 744. 80
Ave 1094. 00+/- 2% 776.33+/- 3%  776.23+4/- 3%  BA1. 40+/- 1%  B40. 27+/- 1% 908.BO+/- 14 747.73+/- 3%
Beta d4é&.27 28. 60 28. 50 93. 67 92. 53 161. 07 0. 00
Ratio 1.00 0. 0824 0. 0823 0. 2703 0. 2672 0. 4452
“Raw 873.80% 787.20 B811. 80 "883.80 84910 920. 90 821. 90
Raw 1012, 00 832. 70 7&0. 00 B90. 40 874. &0 898. 8O 771. 50
Raw 989.%0 766. 00 852. 40 889, 80 928. 80 948. 40 774. &0
Ave 1000.95+/- 2%  795.30+/- 4%  B11. 40+/- &% B888.00+/- 0% 8BB4, 17+/- 5% 922 77+/— 3L  789. 33+/- 4%
. Beta 211 62 e 397 2207 98467 . 54.83 133. 43 0. 00 N
Ratio 1. 00 0. 0282 0.1043 0. 4563 0. 2481 0. 4305
Raw 4913. 00 1493. 00 1351. 00 1385. 00 1337. 00 1315. 00 1223. 00
Raw &111. GO 1302, 00 1356. 00 1533. 00x 1173. 00* 1395, 00w 1349. 00*
 Raw 6827. 00 _1627.00  1376.00 1352.00  1284.00 _  1259.00 1233. 00 -
Ave 5950 33+/-14% 1530. 67+/— 5% 13&1. 00+/- 1% 13468. S0+/- 2% 1310. 50+/- 3% 1287.00+/— 3% 1229 00+/~ 1%
Beta 4721 33 311, &7 132. 00 139. 50 81. 50 58. 00 0. 00
Ratioc 1.00 0. 0660 0. 0280 0. 0295 0.0173 0.0123
Raw 1136. 00 ‘1136, 00 1090. 060 1195 00 “1i43. 00 ‘113800 7 7883’60 T T
Raw 1173. 00 10688. 00 1029. 00 1121. 00 1159. 00 1251. 00 1109. 00
Raw 1269. 00* 1077. 00 1043. 00 1174. 00 974, 20» 118300 1124, 00
Ave 1154 50+/- 2% 1097 00+/- 2% 1054.00+4/- 3% 1163.33+/- 3% 11461. 00+/— 0% 1190. 67+/~ 9% 1108. &47+/~ 1%
Beta 45.83 - 0.00 - 0.00 54 47 52 .33 B2o0 =~ 000
Ratie 1.00 0. 0000 0. 0000 i. 1927 i.1418 i. 7891
{ # indicates a rejected flier )

Decontamination

TLD s (305°,

347’ & 3467°) —— DCH-5-82

GUMMARY OF DOSIMETER READINGS
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TMI Post-Gross Decontamination TLD’s (303,

Dosimeter.

4 FRONT Raw

Raw
—._Rauw
Ave
Beta
Ratio

4 BACK  Rauw
Raw
Raw

Ave

5 FRONT Raw
Raw
e Raw
Ave
Beta
Ratio

Rawl
Rawl
Rawl

"5 BACK

Avel
_Beta
Ratio

& FRONT Raw
Raw
Raw

Ave
Beta
Ratio

& BACK  Raw
Raw
Raw

Ave

Beta
Ratio

( » indicat

347 & 367°) -—— DCH-5-82

SUMMARY OF DOSIMETER READINGS

MYLAR W1 . 005" #2 . 010" #3 .. __ .020" #4 032" 43 ____ . 0bA"_ K& __ __ 125 %7 _ __ .
{nc) (nc} inc) {nc) {nc) inc) {(nc)
1363. 00 1239. 00 1237. 00 1378. 00+ 1247. 00 1276. 00 1118. 00
1404. 00 1244, 00 1194. 00 1254. 00 1223. 00 1105. 00 1189. 00
1371.00 __ __ . 1817.00 ___ 1282, 00 —.-1237. 0Q 1141, 00 . 139000 _1j7a Q0O .
1379.33+/- 2% 1233.33+/- 1% 1237 67+/— 4% 1286 50+/- 1% 1203. &7+/- 3% 1190.33+/— 7% 1159 33+/- 3%
220. 00 74.00 78.33 87.17 43 33 31. 00 0. 00
1. 00 0. 3364 0.3561 0. 3962 0.2015 0. 1409
1131. 00 1056. 00 1108, 00 1166, 00 1056. 00 1034. 00 1130. 00
108&. 00 1121. 00 1050. 00 1153. 00 1112. 00 1190. 00 1041. 0O®
1079. 00 1145, 00 1110. 00 1170. 00 1163. 00 1123. 00 1172. 00
1102. 00+/~ 3% 1107. &7+/— 4% 1089.33+/- 3% 1163.00+/— 1% 1110 33+/- 5% 11)6.33+/—- 7% 1151. 00+/— 3%
. 0.00 0.00 0. 00 12. 00 0. 00 0. 00 0. 00 .
1. 00 0. 0000 0. 0000 0. 0000 0.0000 0. 0000
7408. 00 10070. 00 9682. 00 11860. 00 11710. 00 13740. 00 9390. 00
8805. 00 15070. 00# 122%0. 00 12440. 00 11250. 00 13840. 00 9438. 00
9172.00 ___10000.00 __ _ 16010.00 _  12250.00 11520.00 _ __ 13070. 00 9748. 00 .
9128, 33+/- 3% 10035 00+/- OX 12440. &7+/-25% 12183. 33+/- 2% 11453, 33+/- 2% 13790. 00+/~ 1% 9598. 67+/— 2%
0. 00 436. 33 3062. 00 2584, 67 1894. &7 4191. 33 0. 00
1. 00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
1030. 00 10870 00 10240. 00 11980. 00 12450. 00 18770. 00 8942 00 -
1740. 00 10710. 00 10780. 00 11980. 00 10990. 0O* 17100. 00 8918. 00
0700. 00 13310. 0Os 10200. 00 13780. 00* 11920. 00 17430. 00 9308. 00
11546 &7+/- S%L 10790. 00+/- 1% 10404. 67+/- 3% 11980. 00+/- 0% 12209. 00+/— 3% 1776b. &7+/— %L 9062 67+/- 2%
2094.00 _1727.33 ___ 1344.00 _ 314233 870400 0. 00
1. 00 ‘8249 0.5418 1. 5004 4.1966
1311. 00 1101. 00 978 20 1191, 00 1062. 00 1285. 00 1094. 00
1143. 00+ 1205. 00 1085. 00 1325. 00w 1060. 00 1111. 0O 1064. 00
1268.00 427500 1233.00  _ 1011.00% 104200 1233.00 1113 00 o
1289, 50+/- 2% 1193 674/~ 7% 1098, 73+/-12% 0.00+/-13% 1094. 67+/— 1% 1259 004/~ 3% 1090. 33+/- 2%
199. 17 103. 33 8. 40 0. 00 0. 00 168. &7 0. 00
1.00 0. 5188 0. 0422 0. 0000 0. 0000 0. 8469
1221. 00 " 117900 1173. 00 1167.00 1050.00 T T13@3.00 T T T Tw®am soe T T
1390. 00 1138. 00 1123 00 1220. 00 1135. 00 1226. 00 1141. 00
1550. 00 1085, 00 1050. 00 1204. 00 1044. 00 1128 00# 1138. 00
1387 00+/-12% 1134 00+/~- 4% 1148 00+/- 3% 1197. 00+/~ 27 1077.00+/~ 5% 1254 S0+/— 3% 1139. 50+/- O%
247 50 0. 00 8. 50 57. 50 0. 00 115. 00 _.0.00 . _
1. 00 0. 0000 0.0343 0. 2323 0. 0000 0. 4645

es a rvejected flier )
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TMI Post-Gross Decontamination TLD's

Dosimeter

' B BACK

7 FRONT

B8 FRONT

11 FRONT

11 BACK

« » 4

(305°. 347’ & 367’) —-— DCH-5-82
SUMMARY OF DOSIMETER READINGS
_ MYLAR #1 003" #2 . 010" _#3_ 020" @4 . 002" #3 . 064" #b - 125" #7 _
(nc) (nc) {nc) {nc) {nc) {nc) {nc)
Raw 2084. 00 1801. 00 1614, 00 29460. 00 2604. 00 21156. 00 1771. O
Raw 2019. 00 1687. 00 1718. 00 2868. 00 2443. 00 2114. 00 1792. 00
_Raw 2052.00 = 1773.00 _ _ 1661.00 = 2835.00 _  2463.00 2046 .00 1704. 00 e -
Ave 2051, &7+/- 2% 1733. 67+/- 3% 1664, 33+/— % 2867. &7+/- 2% 2503 33+/- 4% 2092. 00+/- 2% 1735. 67+/- 3
Beta 29&.00 0. 00 0. 00 1132. 00 747. &7 335. 33 0. 00
Ratio 1.00 0. 0000 0. 0000 3. 8243 2. 5259 1. 13463
"Raw 6020.00  ~ 2312.00 3000. 00 2457.00 3435, 60» 1544, 00 1703. 00
Raw &077. 00 2207. 00 2020. 00 2518. 00 3718. 00% 1899. 00 1799. 00
Raw 4035. 00 2281. 00 2013. 00 2589. GO 4458. 00% 1955. 00 1647. 00
Ave 6044.00+/- O% 2264, 67+/— 2% 2011.00+/- 1% 2321, 33+/- 3% 0.00+/-14% 1933, &7+/- 2% 1716. 33+/- 4%
_Beta 4327. 67 =~ 550.33 294. 67 _.Bo3.o0 =000 217.33 G. 00 .
Ratio 717060 0. 1272 0. 0AB1 01840 0. 00060 6. 0502
Raw &70.10 564. 70 531. 00 472. 60 483. 60 48%9. 30 509. 10
Raw 560 50% 338. 90 4660, 10 449. 90 432 20 480. 90 514. 20
___Raw_ 652 10 502. 80 620.00 454. 00 494. 70 435. 10» 503. 90 o
Ave 661.10+/- 2% 551.BO+/~ 3N 403 70+/-11% 458 83+/- 3% 476 B3+/~ 3% 483 10+/— 1% 309. 07+/- 1%
Beta (52 03 42 73 94, 43 0. 00 0. 00 0. 00 0. 00
Ratic 1.00 0. 2811 0. 6225 0. 0000 0. 0000 0. 0000
" Raw 530,90 520. 50 508. 40 431,10 358, 40 563. 00# 503. 60
Raw 529. 40 824, 50 517. 50 467. 00 514. 50# 474, 70% 459. 30
Raw 571.00 916. 10 480. 40 459. 10 449. 70 518. 70% 501. 90
Ave 543, 77+/- 4% 521 03+/- 1% 502 10+/- 4% 485 73+4/- 3% 454 . 0%9+/- 1% 0.00+/— 9% 491, &7+/— A%
Beta 52,10 = 29.37 ___10. 43 0. 00 0. 00 0. 00 0. 00
Ratio 1.00 0. 5437 0. 2003 0. 0000 0. 0000 0. 0000
Raw 1212. 0O 82a. 70 992. 30 B888. 90 1154. 00 229%. 00 1728. 00
Raw 1328. 00 849. 90 1018. 00 934. 80 1099. 00 1847. 00% 1880. 00
Raw 1391. 00 843.80 _  _ _999.00 e 333.50 _._1177.00  _ 2321.00 1769. 00 .
Ave 1359.50+/- 3%  B40. BO+/- 1% 1003. 10+/- 1%  91%. 73+/- 37 1142.00+/- 4% 2308. 00+/— 1% 1792 33+/- 4%
Beta 0.00 0. 00 0. 00 0. 00 0. 00 515. &7 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 6000
Raw 1391. 60 1024. 00 B13. 60 i213. 00 1814 008 T 2316.00 1040. 00 T
Raw 1378. 00 1010. 0O 907. 70#% 1227. 00 15649. 00 2581. 00# 1095. 00
Raw 1288 00 1035. 00 810. 60 1127. 00 1388. 00 2210. 00 1013. 00
Ave 1352, 33+/- 4% 1023 &7+/- 1%  BI2 10+/- 0% 1189 00+/- 5% 1618, 50+/- 3% 2210 00+/- 0% 1049 33+/~ 4%
Beta 303.00 ~ 0.00 0. 00 139. 67 569, 17 1160. 67 _0.00 o
Ratios  1.00 0. 0000 0. 0000 0. 4509 1. 8784 3. 8306 T
ndicates & re jected flier )
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TMI Post—Gross Decontamination TLD’s (305, 347’ & 347°’) -- DCH-5-B2

SUMMARY OF DOSIMETER READINGS

Dosimeter .~ MYLAR #1 _ _ _.005" #2_ . 010" #3 __ ___ _.020" #4 . O32" #5___ ____. 064" %6 123" _#7 [
{(nt) {nc) {nc) {nc) inc) {nc} inc}
12 FRONT Raw 230.70 221.70 202. 40 168. 50 197. 10 182. 70 182. 70
Raw 250. 20+ 212. 90 210. 10 187. 30 201. 10 195. 20 181. BO
__ Raw 220,10 __ ____ 220, 00 209, 70 177,90 181, 70% 192,10 172. 70 R
Ave D25 40+/- 3% 218, 20+/- 2%  206. 13+/— 2% 184.57+/- 3L 199. 10+/- 1% 190.00+/- 3%  179.07+/~ 3%
Heta 44 33 a9.13 27.07 5. 50 20 03 10. 93 0.00
Ratio 1.00 0. 8445 0. 5842 0.1187 0. 4324 0. 2360
12 BACK  Raw 17290  186.50  186.90 178, a0+ 161. 70 189,10 171. 90 )
Raw 194. 20% 194. 60 181. 80 158. 90 171. 30 179. 30 163. 00
Raw 1B1.00 194. 50 184. 20 161. 90 171. 60 163, 90 165. 10
Ave 175 95+/- 3%  191.B7+/- 2%  1B4.30+/- 1%  160. 80+/- 1% 168 20+/— 3% 171.43+/- 4%  1bb. 67+/- 3%
; ww_.Beta 1028 _ 25 20 17. 63 __0.00 1.53 4.77 0. 00 B
Ratio 1.00 374506 1. 71a7 0. 0000 0. 1491 0. 4535
13 FRONT Raw 25390 203. 10 229, 00 207. 90 201. 30 199. 50 174, 20%
Raw 249.00 255. 40 230. 70 219. 80 179. 80% 200. 10 193. 70
___Raw 23B.10 228.30_ _ _245.70_ 212. 10 .201. 50 202. 00 201. 90 e

Ave 247.00+/- 3X 228. 93+/-11% 2335. 13+/- 4% 213. 27+/- 3% 201. 40+/—- 0% 200. 93+/~ 1% 197. 80+/~ 3%

Beta 49.20 31.13 37.33 15. 47 3. 60 2.73 0. 00
Ratie 1.00 0. 6328 0. 7588 0.3144 0.0732 0. 0554
" 713 BACK Raw 197.460 167. 10% 200. 40 184. 90 15750 189. 10 184. a0
Raw 202. B0 212. 70 189. 80 189. 50 183. 80% 194.20 186, 10
Raw =216.00 205. 00 214 10 186. 10 170. 10 183. 0 197. 80
Ave 205 47+/- 5% 208. BS5+/- 3% 201. 43+/- b% 184 83+/—- 1% 1648. BO+/— 1%L 188. 97+/— 3% 189. 57+/—- 4%
e ... Beta 1590 1928 _ _11.87 000 000 0.00 0. 00
Ratio 1.00 1. 2128 0. 7463 0. 0000 0. 0000 00000
14 FRONT Raw 367. 60 230. 40 219. 80% 240. 40 204.70 215. 40 191. &0%
Raw 357.30 261. 70 250. 80 210. 30 218. 90 204. 70 219. 90
Raw 378.50 25930 25190 22330 _203.80 _ 221.40 212. 00 o
Ave 367.80+/- 3% 257 13+/~ 2%  251.35+/- 0% 224 &7+/- 7%  209. 13+/- 4%  214.50+/—- 3L 213, 93+/- 3%
Beta 151.8% 41. 18 35. 40 8. 72 0. 00 0. 00 0. 00
Ratio 1.00 0. 2712 0. 2331 0.0574 ©. 0000 0. 0000
14 BACK Raw 219 30 ' 214. 00 "7 218’80 205.90 = 187 90 T 20230 0 T 719150 -
Raw 23&. 00 210. 40 186. BO% 1689. 90 194, 30 203. 30 189. 50
Raw 23430 206. 70 205. 60 194. 10 199. 40 202. 80 201, 50
Ave 229 8B7+/- 4% 210. 37+/- 2% 210. 20+/- 3% 196. &3+/- 4% 193. 87+/- 3% 202. BO+/- 0% 194,  20+/- 3%
Beta 35 57 16.17 16. 00 2. 43 0. 00 8. 40 _0.00 B i
Ratio 1. 00 0. 4533 0. 43B& 0. 0682 0. 000G Q. 2411

( # indicates a rejected flier )
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Past-Bross Decontamination TLD‘s (305’,

Dosimeter

15 FRONT Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

15 BACK™

Ave
_Beta
Ratio

17 FRONT Raw

Raw

___ Raw
Ave
Beta

Ratio

Rau
Raw
Raw

17 BACK T

Ave
Beta
Ratio

18 FRONT Raw
Raw

Raw,

Ave
Beta
Ratio

18 BACK  Raw
Raw

Raw

Ave
Beta
Ratio

347 & 367°)

—-— DCH-5-82

SUMMARY OF DOSIMETER READINGS

( # indicates a rejected flier )

MYLAR #1 = .003" #2 = .010" #3 = .020" %4 = . 032" 43 064" %6 . 123" #7 , _
{nc) {nc) i{nc) {nc) (nc) {nc) {(nc)
123. 50 130. 40 116. 20 119. 60 104. 20 6. &4 112. 40
132. 50» 123. 10 1i0. 30 121.70 103. 10 111. 10 10&. 00
120020 12690 _ 12180 12310 110.40 = 103.80 104. 20 I
121.85+/- 2%  124.80+/— 3%  114.10+/- 5%  121.47+/- 1%  103. 90+/- 4%  103.85+/- 7%  108. 20+/— 3%
13. 65 18. &0 7.90 13 27 0. 00 0. 00 0. 00
1. 00 1. 3626 0. 5788 0.9719 0. 0000 0. 0000
118.80 T TeeTor T T 95.58 104. 30 105. 70 T 95,83 103. 30 -
105. 70+ 92. 2@ 100. 20 98. 14 94. 45 94. 50 100. 30
123. 50 106. 20 94, 10 103. 50 99. 77 92.70 105. 40
121, 20+/- 3% 99 16+/- 7% 98. 09+/- 4% 103. 39+/- 4% 99.97+/- &% 94, 28+/— 2% 103. 03+/- 2%
1817 0. 00 %00 = 0232 _0. 00 0. 00 0. 00 B
i, 00 0. 0000 0. 0000 0.0i7a 0.06000 ©."0000
4 08 2.97 2. 84 3.05 2. 56 2.78 2.98
3, 53» 2. 65% 2. 96 2. 7o» 2.9 2. 86 3. 48
401 2.84 2.9 3.1z 2.77 2.34# 28 -
4.05+/- 1% 2. 91+/- 3% 2 90+/- 2% 3. 094/~ 2% 2. 754/~ &% 2.824/- 2% 2. 57+/- 3%
1.48 0. 34 0.33 0. 52 0.18 0.25 0. 00
1. 00 0. 2273 0. 2259 0. 3507 0.1193 0. 1676
B DI ¢ S T - 297 2.56 2 78 2.53 2753 -
4.11 317 3. 04 2.7& 2 82 2. 44 2. 53
3.98 3. 46 2. b4w 2.71 2. 938 2.42 2. 56
4, 07+/- 2% 3, 15+/- 1% 3. 00+/- 2% 2. 68+/- 4% 2.80+/- 1% 2. 474/- 2% 2.57+/— 2%
.50 057 043 010 0.23 0. 00 0. 00
1. 00 0. 3816 0. 2847 0. 0495 0. 1505 0. 0000
262. 10 197. 80 176. 70 179. BO 157. 90 168. 00+ 158. 10
240. 30 197. 70 184. 00 174. 70 163. 40 151. 00 159. 90
198.60% = 179.10% 195.80% 176.60 _  165.90 _ 157. 20 163. 30 I
261.20+/- 0%  197.73+/- 0%  180. 35+/- 3%  177.03+/- 1%  163.07+/- 3% 194 10+/— 3%  1&0. 50+/~ 2%
100. 70 37.25 19.83 16. 53 2. 57 0. 00 0. 00
1. 00 0. 3499 0. 1971 0. 1642 0. 0255 0. 0000
152, 40% i71i. 0o+ 164.00 139. 60 141.76% T T1ai 30T 7T q@s 16 T
198. 40 144, 30 173. 50 143. 50 158. 90 139. 90 136. 20
191. 30 145. 40 175. &0 139. 40 159. 30 139. 00 154 70%
194. B5+/- 3% 144 . 90+/— 0%  171.03+4/- 4%  140.90+/— 2% 139 10+/— 0%  140.07+/- 1%  13& 15+/— O%
58. 70 8.75 34.88 475 22,95 392 000 ~ o
1. 00 0. 1491 0. 5943 0. 08909 0. 3910 0. 0667 o
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THMI Post—Gross

Dosimeter =

19 FRONT Raw
Raw

Raw_

Ave
Beta
Ratio

19 BACK  Raw
Raw
Raw

Ave
_Beta
Ratio

21 FRONT Raw
Raw
S
Ave
Beta

Ratio

21 BACK  Raw
Raw
Raw

Ave
Beta

Ratio

Raw
Raw
Raw

33 FRONY

Ave
Beta
Ratio

33 DACK Rauw
Rauw

Ave
Deta
Ratio

{ ®# indicates a rejected flier )}

Decontamination TLD’s (305‘, 347° & 3&7°‘) — DCH-3-82
SUMMARY OF DOSIMETER READINGS
MYLAR #1 . 003" #2_ _ __ _.Q10" 43 _ __ _.O20" #4 _ . 032" #% __ _ 064" W& . A2%" W7 .
{(nc) {nc) {nc) (nc) {nc) {nc) {nc)
176. 40 182. 50 175. 30 144, 40 167. 40% 128. S0 152. 00
174. 10 178. 00 174. 20 144, 80 151. 40 130. 40 151. &0
197.70% __ .183.30_ 17510 __ 142 .30 144,50 130. 20 144 20
179, 25+/— 1% 181.27+/- 2%  174.87+/- 0% 143,834/~ 1% 147.95+/- 3%  129. 70+/- 1% 149 27+/- 3%
25 98 32.00 29. 50 0. 00 0.00 0. 00 0. 00
1. 00 1. 2318 0. 9852 0. 0000 0. 0000 0. 0000
123, 60 T 139.50 156. 10 12a. 40 118 70% 118. 50 158. 70
125, 10 147. 80 150. 90 127. 10 132. 40 120. 00 136. 0Ow
125 80 148. 70 149. 00 136. 680 126. 10 121. 20 157. 90
125 174/~ 1% 145 33+/—- 3%  152.00+/- 2%  130.77+/— 4%  129.25+/- 3%  120. 10+/- 1%  15B8. 30+/- 0%
oo0 000 _.0.00 __0.00 0. 00 ___.9.00 0. 00 _
1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
0.89 0. 82 1. 04 0. 88 0. 90 1. 02 1.04
0. 90 0. 97= 1. 07 0. 87 0. 83 0.97 1.04
0.8 083 1. 02 ___o0.87 0.86 1.03 1. 04 o
0.89+/- 1% 0.83+/- 1% 1.05+/— 3% 0.87+/- 1% 0. 86+/— 4% 1.00+/- 3% 1.04+/~ 0%
0.00 0. 00 0. 01 0. 00 0. 00 0.00 0.00
1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
T1.02 T 0.93 1.03 0. 93 0. 99 0.95 0. 90
1.06 0.93 1. 10 1.05# 0. 97 1. 05% 0.93
1.02 0.98 1. 08 0. 94 1.04 0. 94 0.92
1.03+/- 2% 0. 95+/- 3% 1.08+/- 2% 0. 94+/- 0% 0. 99+/- B% 0.94+/- 1% 0. 92+/— 1%
o1 _0.03 .06 _0.03 _0.07 0.03 0.00 .
1. 00 0. 2870 174000 0. 2408 0. 6000 0. 2408
33&. 30 0. 00 0.00 214. 60 200. 30 0. 00 205. 70
344. &0 0. 00 0. 00 204. 50 207. 90 ©. 00 183. 40»
330. 40 0.00 _ _ _ _6.co .. 229 20% .,205.60 _ ____0.CO0__ 202.70 —
337. 10+/- 24 0. 00+/~ O% 0. 00+/~ 0% 209. &0+/- 3% 204 &0+/- 2V 0. 00+/—- O 204. 20+/~ 1%
132. 90 0. 00 0.00 5. 40 0. 40 0. 00 0.00
1.00 0. 0000 0. 0000 0. 0406 0. 0030 0. 0000
207. 40 “0.00 0.00 197. 70 180.10 T9.00 T TTi¥e.s0 T T 7T
204. 10 0. 00 ©. 00 193. 10 178. 50 0. 00 188. 50%
219. 20 0. 00 0. 00 195. 70 166, 60 0. 00 171.70
210 23+/- 4% 0. 00+/—- O% 0. 00+/— O% 195. 50+/~ 1% 175. 07+/- 4% 0. 00+/~ O% 171. 30+/~ O%
3. 93 0. 00 0. 00 24. 20 3.77 0. 00 0.00 .
1. 00 0. 0000 0. 0000 0. 6216 0. 0947 0. 0000
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THMI Post-Gross Decontamination TLD’s (3037, 347°

Dosimeter =~ MYLAR #1
{nc?
S8 FRONT Raw 973 30
Raw 102%9. 00
__Raw 894 10
Ave &5 AT7+/-
Beta 49.13
Ratio 1.00
58 BACK  Raw 971 50%
Raw 1084. 00
Raw 1048B. 00
Ave 10467. 00+/-~
oo .. .. Beta 172.20
Ratio 1. 00
39 FRONT Raw 1. 06
Raw 1. 07
e oo Raw  1.03
Ave 1. 05+/-
Beta 0. 08
Ratio 1. 00
" 7's9 BACK  Raw 1. 01
Raw 0. 98
Raw 0. 99
Ave 0. 99+/-
. e ... Beta 0056
Ratio 1. 00
&1 FRONT Raw 2457. 00
Raw 250B. 00
o e oo Raw 26%0.00
Ave 2418. 33+/-
Beta 0. 00
Ratio 1. 00
&1 BACK ~ Raw 2694. 00
Raw 24694. 00
Raw 2424. 00
Ave 2670 67+/~
_Beta 320.00
Ratio 1.00

& 3467°') —— DCH-5-B2

SUMMARY OF DOSIMETER READINGS

..005" #2 010" #3 _ _ _.020" #A__ . 032" W5 063" 86 . 125" %7
{(nc) {nc) tnc) tnc) {nc) {(nc)
0.00 0.00 931. 40 990. 20 0. 00 913. 10
0. 00 0. 00 ?19. 90 917. 40 0. 00 B896. 70
900 000 926. 80 ___927.50_ ___ 0.00 937.20 _
7i 0. 00+/- 0% 0.00+/- 0% 9256 03+/- 1%  94% 03+/- 4% 0.00+/~ 0%  91&6.33+/— 2%
0. 00 0. 00 9. 70 28. 70 0. 00 0. 00
0. 0000 0. 0000 0. 1974 0. 5841 0. 0000
0.00 0.00 922. 00 825. 20+ 0. 00 709. 30 o
0. 00 0. 00 893. 40 908. 30 0.00 87&. 40
0. 00 0. 00 903. 30 909. 20 0. 00 B96. 70
3% 0. 00+/- O% 0. 00+/- 0% 906 23+/- 2%  908. 73+/— 0% 0.00+/- 0% 894.80+/- 2%
_.__9.00 0. 00 ._11.43 13. 95 0. 00 0. 00
G. 0600 0. 0000 0. 0443 0. 0810 0. 0000
0.00 0. 00 0.96 0. 94 0. 00 0.9
0. 00 0. 00 0. 96 0. 92 0. 00 0.93
0. 00 0.00 0.99 0.98 0. 00 1.02 _
2% 0. 00+/- 0% 0. 00+/~ 0% 0.97+/- 2% 0.95+/— 4% 0. 00+/— 0% 0.97+/— #%
0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
T 7000 " 70. 00 TT0.95 0. 90 0. 00 0.95
0.00 0. 00 0.92 0.95 0. 00 1.02
0. 00 0. 00 0.99 0. 94 0.00 0.84
2% 0. 00+/- 0% 0.00+/~ O% 0. 95+/~ 4% 0. 93+/- 3% 0. 00+/— 0% 0. 9a+/-10%
... 900 000 001 g. 00 0. 00 0.00 .
0. 0000 0. 0600 0. 2558 0. 0000 0. 0000
0. 00 0.00 2444. 00 2670. 00 0. 00 2349. 00%
0. 00 0. 00 2418. 00 2716. 00 0. 00 2583. 00
000 000 __2674.00 2673. 00 L
4% 0. 00+/— 0% 0.00+/— O% 2477.33+/- 3% 24Bb. 67+/- 1% 0.00+/~ 0% 2428. 00+/- 2%
0.00 0.00 0. 00 59. 67 0. 00 0. 00
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
76.00 0. 00 2464, 00 ‘2223, 00 7900 TUpa¥e oo T T T T
0. 00 0. 00 2421. 00 2273. 00 0. 0 2400. 00
0. 00 0. 00 2413. 00 2314 00 0. 00 2374. 00
2% 0. 00+/~ 0% 0. 00+/- 0% 2547.33+/- 3% 2271.33+/- 2% 0.00+/~ O% 2330. &7+/- 3%
0. 00 ~ 0.00 214 &7 ~ 0.00 000 ~e.00 i
6. 6000 0. 0000 0. 6771 0. 0000 8. 0000 T T )

{ ® indicates a rejected flier )
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TMI Post-Gross Decentamination TLD’s (309°, 347 & 357‘) —— DCH-5-82
SUMMARY OF DOSIMETER READINGS
Dosimeter =~ MYLAR #1 005" #2__ ., 010" #3 . 020" ¥4 _ __ .032" #3 __ _.Qb64" #6. _ . 129" #7 .
{nc) (nc) {nc) {(nc) {nc) (nc} {nc)
43 FRONT Raw &52. 90 0. 00 0. 00 415. 90 385. 40 0. 00 368. 70
Raw &4&. 90 0. 00 0. 00 418. 00 412.70 0. 00 395, 50
- _ _ ..Raw_  617.10 N « 1 [+ B 000 _ 40100 395.50 . QQD 403860 .
Ave 3B 97+/~ 3% 0.00+/— O% 0.00+/- OX  411.&3+/- 2% 397 93+/- 3% 0.00+/- 0%  3B8. 93+/— 5%
Beta 250.03 0.00 0. 00 22. 70 9. 00 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 0508 0. 0360 0. 0000
" 743 BACK  Raw 819.80 0.00 0. 00 434. 00 3469. 00 0.00 342. 40 -
Raw 753. 20 0. 00 0. 00 446, 50 369. 00 0. 00 3&8. 20
Raw 774.10 0. 00 0. 00 473. 20 347. 80 0. 00 349, 30
Ave 782 37+/- &% 0.00+/~ 0% 0.00+/- 0% A457.93+/- S%  36B. 60+/~ O% 0.00+/- O%  359.97+/— 4%
 Beta__422 40 0. 00 0.00 97.97 B. 63 0. 00 0. 00 .
Ratio 1.00 0. 0000 0. 0000 0. 2219 0. 0204 0. 0000
64 FRONT Raw 761 40 0. 00 0. 00 720. 00 454, 50 0.00 65680
Raw 779.40 0. 00 0. 00 700. 70 &90. S0 0. 00 613.70
e Raw 73130 0. 00 ....900 _ __ 72120 6467. 80 0.00 648. 10 S
Ave 757.43+/- 3% 0. 00+/- 0% 0.00+/- 0% 713.97+/- 2%  &70. 93+/- 3% 0.00+/- 0% 439 53+/— 4%
Beta 117.90 0. 00 0. 00 74, 43 31. 40 0. 00 0.00
Ratie 1.00 0. 0000 0. 0000 0. 4313 0. 2643 0. 0000
"7 68 BACK Raw &51.70 0. 00 0.00 &07. 40 &18. 40 0. 00 &22 50
Raw &5&. 00 0. 00 0. 00 597. 30 606. 90 0.00 668. 30
Raw &47.40 0. 00 0. 00 &67. 00 &617. 80 0. 00 608. 10
Ave &51 70+/- 1% 0. 00+/~ O% 0.00+/- 0% &02 35+/— 1% 614 37+/- 1% 0.00+/~ 0% 632 97+/- 5%
. Beta 1873 000 000 _ 000 0.00 0.00_ 0.00
Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
65 FRONT Raw 1294 00 0. 00 0.00 917. 50 B890. 50 0. 00 861. 50
Raw 1251. 00 0. 00 0. 00 927. 30 923 80 0. 00 B824. 30
_ Raw 1290.00 . 0000 000 89490 847.20 0.00 894, 30
Ave 1278. 33+/- 2% 0.00+s- 0%° 0.00+/- 0%  913.23+/- 2% 8B87.17+/- 4% 0.00+/- OX 8&0. 03+/— &Y%
Beta 418.30 0.00 0. 00 53. 20 27.13 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 1272 0. 0649 0. 0000
65 BACK Raw 1188. 00 0.00 0. 00 897. 30 889. 10 " 0.00 “"eet. 70
Raw 1133. 00 0. 00 0. 00 913. 20 849. 00 0. 00 924. 80
Raw 1143. 00 0. 00 0.00 B51. 90 873. 50 0. 00 899. 90
Ave 1161.33+/- 2% 0. 00+/- O% 0.00+/- 0% ©B7.47+/- 4% 877.20+/- 1% 0.00+/- 0%  902. 13+/- 2%
Beta 239.20 0. 00 0. 00 0.00 0. 00 0. 00 R X
Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000

¢

# indicates a

re)ected flier )




XN

TMI Post-Gross Decontamination

Dosimeter

bé&6 FRONT Raw
Raw

Raw

Ave
Beta

Ratio

Raw
Raw
Raw

66 BACK

Ave
Beta

67 FRONT Raw
Raw

Ave
Beta

Ratio

Raw
Raw

Ave

Beta

Ratio

468 FRONT Raw

Raw

Ave
Beta

Ratino

Raw
Raw
Raw

&8 BACK

Ave
Beta

Ratio

7 Ratin

_Raw

TLD‘s (305,

347’ & 367°’) —— DCH-3-B2

SUMMARY OF DOSIMETER READINGS

( # indicates a rejected flier )

_ MYLAR #1 010" #3 = .020" #4 . 033" #3 . 064" ¥4 - 123" 47 I
(nc) {nc) {nc) {nc) {nc) {nc}
1023. 00 0. 00 0. 00 842 90 B896. 10 0. 00 879. 30
992. 40 0. 00 0. 00 943. 60 BB5. &0 0. 00 921, 90
1901. 00 0.00 0. 00 932.B0 2 BBO.&O _ 0.00 908. 30 o
)
1007. 70+/~ 2% 0. 00+/— O% 0.00+/— 0% 938.20+/— 1% B87.43+/- 1% 0.00+/- O%  903.17+/- 2%
104, 53 0. 00 0. 00 35. 03 0. 00 0.00 0. 00
i. 00 0. 0000 0. 0000 0. 3351 0. 0000 0. 0000
1428.00 0. 00 0. 00 80330 B847. 30 0. 00 B13.70 o T
1494, 00 0. 00 0. 00 973. 70% B857. 8O 0. 00 839. 40
1453. 00 0. 00 0. 00 B0E. 30 898. 50 0. 00 820. 00
1458. 33+/- 2% 0. 00+/- 0% 0.00+4/- 0% BO093.85+/- 0% B&7.87+/- 3% 0.00+/— OL 824 77+/- 2%
633. 57 0. 00 0.00 ~_0.00 43. 10 0. 00 0. 00
.00 0. 0000 0. 0000 0. 0000 0. 0680 0. 0000
247 30+ 0. 00 0. 00 211. 90 226. BOW 0. 00 208. 60
2084, 30 0. 00 0. 00 218. 60 208. 10 0. 00 210. 00
__Raw_292.10 0. 00 0. 00 219. 40 204. 20 0. 00 203. 70
288. 20+/- 2% 0. 00+/— 0% 0.00+/— O% 2146 70+/- 2%  206. 20+/— 1% 0. 00+/~ 0%  207. 43+/~ 2%
B80. 77 0. 00 0. 00 9. 27 0. 00 0. 00 0. 00
1. 00 0. 0000 0. 0000 0. 1147 0. 0000 0. 0000
234 308 0.00 0.00 212. 40 201,50 0. 00 204. 60 B
260. 90 0. 00 0. 00 212. 00 197. 40 0. 00 199. 60
250. 40 0. 00 0. 00 206. 30 198, 10 0. 00 197. 70
255 &5+/- 3% 0. 00+/- 0% 0.00+/- O%  210.23+/- 2%  199.00+/- 1% 0.00+/- 0%  201.30+/- 2%
54,33 _ 0. 00 ._.9.00 8. 93 0. 00 0. 00 0. 00
1. 6o 0. 0000 0. 0000 0.1845 " 0. 0000 0. 0000
384. 20 0. 00 0. 00 307. 60 308. 00 0. 00 29%. 70
359. 20 0. 00 0. 00 281. 00 294. 20 0. 00 299. 50
359. 20 ...e.00 —... Q.00 _ _297.90 _.361.% 000 302. 20 I
3&7. 53+/- 4% 0. 004/~ O 0.004/- 0%  293.30+/- 3%  301.23+/- 2% 0.00+/- 0% 299 17+/- 1%
68. 37 0. 00 0. 00 0. 00 2.07 0. 00 0. 00
1. 00 0. 0000 0. 0000 0. 0000 0. 0302 0. 0000
668,10 To.00 0,00 777 "3ii 8o ‘287. 10 T 70.00 275, 50 - -
&75. 90 0. 00 0. 00 326. 50 303. 90 0. 00 281. 00
&79. 90 0. 00 0.00" 319. 00 293. 60 0. 00 282. 50
&74. 63+/~ 1% 0. 00+/— O% 0.00+/- 0% 319 77+/— 2% 294 B7+/- 3% 0.00+/— 0% 279 70+/- 1%
394. 93 0. 00 0. 00 . 40.07 1817 0.00 . 0900
1. 00 ©. 0000 0. 0000 0.1019 0. 0384 Q. 0000
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Dosimeter_

70 FRONT

70 BACK

71 FRONT

72 FRONT

72 BACK

T 71 BACK

TMI Fost-Cross Decontamination TLD’s (305’, 347° & 367°) -— DCH-3-82
SUMMARY OF DOSIMETER READINGS
. MYLAR #1__ _O0S" #2 010" #3 020" #4 032" #% . 064" #&4 125" _#7 - -
{(nc? (nc} {nc) {inc) (nc} inc) {nc)
Raw &6&8. 20 0. 00 0. 00 527. 40 512. 90 0. 00 535. 40
Raw &53. 40 0. 00 0. 00 509. 60 520. 10 0. 00 534. 90
Raw 634.10 _ __ ___ _0.00 0. 00 PQ2.720  __ 4395.79Q 09.00 242, 20 e
Ave 651, 90+/- 3% 0. 00+/— O% 0.00+/~ 0%  513.23+/— 2%  509. 63+/- 2% 0.00+/~ O%  S537.50+/— 1%
Beta 114 40 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Raw 1274 00 0. 00 0.00 &87. 00 742. 40+ 0. 00 717. 80 T
Raw 2948. 00 0. 00 0. 00 649. 20 818. 80= 0. 00 844, 40
Raw 3233. 00 0. 00 0. 00 &74. 8O &77. 10% 0. 00 643, 70
Ave 2492 33+/-43% 0. 00+/~ 0% 0.00+/- 0%  &70. 33+/- 3% 0. 00+/-10% 0.00+/- 0%  &B1.97+/- 5%
Beta 1810,37 0. 00 0. 00 0..00 0. 00 0.00 0. 00
Ratie 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Raw 832.10 0.00 0.00 &56. 80 648. 60 0. 00 429, 50
Raw 811.30 0. 00 0. 00 650. 30 £82. 60 0.00 669, 70
Raw 84590 ___0.00 000 4&92.80 67580 0.00 650, 60 o
Ave B30.10+/- 2% 0. 00+/~ OX 0.00+/~ 0% 666 &3+/- 3%  &B82.33+/- 2% 0.00+/- 0%  &49.93+/- 3%
Beta 180.17 0. 00 0. 00 16.70 32. 40 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 0927 0.1798 0. 0000
Raw 4490 00 0. 00 0,00 1014. 00 929. 30 0.00 730. 90 T
Raw 4197. 00 0. 00 0. 00 1028. 00 918. 00 0. 00 742. 40
Raw 4382. 00 0. 00 0. 00 1021. 00 915. 80 0. 00 727.70
Ave 4354 33+/- 3% 0. 00+/— 0% 0.00+/— O% 1021.00+/- 1% 9231 03+/- 1% 0.00+/- 0%  733. &7+/- 1%
_Beta 362267 .__900 000 287.33 __187.37 —_.0.00 0.00 e
Ratie 1.00 0. 0000 0. 0000 0.0793 0. 0517 0. 0000
Raw 192& 00 0.00 0. 00 18656. 00 1871. 00 0. 00 £700. 00
Raw 1834. 00 0.00 0. 00 1813. 00 i874. 00 0.00 1708. 00
Raw 1987, 00 - 0.00 . .0.00 __ __1843.00 __ _ __1680.00% _ 000 _ @300
Ave 1915 &7+/- 4% 0.00+/~ 0% 0. 00+/— 0% 1B40. &7+/~ 1% 1872. 50+/- O% 0. 00+/~ D% 1&97. 674/ 1%
Beta 218.00 0. 00 0. 00 143. 00 174.83 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 560 0. 8020 0. 0000
Raw 2115. 00 7 000 0. 00 1758. 00 1772. 00 .00 172 o0 T o
Raw 2199. 00 0. 00 0. 00 1778. 00 1428. 00 0. 00 1851. 00
Raw 2189. 00 0. 00 0. 00 1780. 00 1743. 00 0.00 1795. 00
Ave 21&7. &7+/— 2% 0. 00+/~ 0% 0.00+/- 0% 1772.00+/- 1% 1714 33+/- 4% 0. 00+/- 0% 180%. 33+/- 2%
Beta 358.33 0. 00 0. 00 0. 00 0. 00 0.00 _ _.0.00
Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000

{ # indicates a

rejected flier )



GE'I1

TMI Post—Gross Decontamination TLD’s (305‘, 347’ & 3467°) —— DCH-3-B2

SUMMARY OF DOSIMETER READINGS

.. Dosimeter =~ MYLAR #1 003" #2 = .010" #3 = .020" %4 = . 032" #5 - 064" _#6 .- 125" %7 I
inc) {nec) (nc) {nc) (nc) (nc) {nc)
73 FRONT Raw 3543. 50 0. 00 0. 00 396. 60 354. 10 0. 00 351. 00
Raw 545 30 0. 00 0. 00 426. 90 379. 00 0. 00 342. 50
._.. Raw 540 .30 .. 0.00 0. 00 397. 20 _._35.00 __ _ 000 33.90_
Ave 543.03+/- 0% 0. 00+/- 0% 0.004/- 0% 406 90+/—~ 4%  3b&. 03+/- 3% 0.00+/~ O% D42 47+/- 2%
Beta 200 57 0. 00 0. 00 54,43 23. 57 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0.3213 0. 1175 0. 0000
TS BAGK  TRaw 35630 07 T 77600 0. 00 938, 60 333.740+% 0. 00 348. 50 -
Raw 3&2. &0 0. 00 0. 00 342. 50 359. 50 0. 00 344. 00
Raw 357.30 0. 00 0. 00 33%. 30 357. 30 0. 00 341. 20
Ave 358 73+/- 1% 0. 00+/— O% 0. 00+/- 0% 340 13+/- 1% 363. 40+/- 2% 0.00+/- 0% 344 57+/- 1%
. Beta 1417 0. 00 0.00 ____ 000 18. B3 0.00 0. 00
Ratio i 00 0.0000 0. 6600 0.0600 1. 3293 0.06000
74 FRONT Raw 360. 10% 0. 00 0. 00 223. 40 212. 80 0. 00 219. 40
Raw 337.10 0. 00 0. 00 219. &0 231. 60 0. 00 220. 60
e Raw 342.20 0. 00 0. 060 229. 10 247.90 0. 00 231. 80 L
Ave 339 &5+/- 1% 0. 00+/— 0% 0.00+/~ 0%  224.03+/- 2%  230. 83+/- B 0.00+/- OX  223.93+/- 3%
Beta 115 72 0. 00 0.00 0. 10 &. 90 0. 00 0. 00
Ratic 1.00 0. 0000 0. 0000 0. 0009 0. 0596 0. 0000
7774 BACK  Raw 918.70 0. 00 0.00 370. 90 T 26B.10 0. 60 228. 00
Raw 848. 10 0. 00 0. 00 284. 8O 239. 20= 0. 00 213. 70
Raw 916. 80 0. 00 0. 00 305. BO# 295. 30 0. 00 229. 10
Ave 894 33+/- 4% 0. 00+/~ 0% 0.00+/- 0% 277.85+/- 4%  261. 70+/~ 3% 0.00+/- O%  223. 60+/— 4%
e Beta 470093 000 000 54.25 38.10 0. 00 0 00
Ratio 1.00 0. 0600 0. 0000 0. 0809 0. 0568 0. 0000
75 FRONT Rauw 284.90 0. 00 0. 00 229. 90 235. 30 0. 00 213. 80
Raw 272.80 0. 00 0. 00 240. 30 237. 20 0. 00 224. 00
) ... Raw 28070 0O 000 = 22500  _  =23BF0 000 225. 70 B
Ave 279.47+/- 2% 0. 00+/~ 0% 0. 00+/- 0%  231.73+/- 3% 236 13+/- O% 0.00+/- O%  221.17+/— 3%
Beta 58.30 0. 00 0. 00 10. 57 14.97 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 1812 0. 2567 0. 0000
79 BACK ~Raw 224 /30 T0.00 7 7 To0.00 215 50 -3 1 A [ R 0. 00 T 23730
Raw 226.10 0. 00 0. 00 150. 00+ 223. 30 0. 00 215. 00
Rauw 229. 20 0. 00 0. 00 218. 10 231. %0 0. 00 226. 50
Ave 226 50+/- 1% 0. 00+/- 0% 0.00+/- 0% 216.80+/- 1% 222 83+/- 4% 0.00+/— 0%  222. 93+/~ 3JL
Beta 3. 57 . 0.00 0. 00 0.00 - 0.00 .00 000
Ratio 1. 00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000

( # indicates a rejected flier ?
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TMI Post-Cross Decontamination TLD'’s (305°‘, 347° & 347°) —— DCH-3-82
SUMMARY OF DOSIMETER READINGS
Dosimeter MYLAR #1 __..003" #2 010" #3 020" #44 = ,032" #3 064" H6 _.23" w7 __
(nc} (nc} inc) (nc) (nc) {nc) inc)
76 FRONT Raw 309.20 0. 00 0. 00 258. 10 246. 70 0. 00 243. 10
Raw 305.20 0. 00 0. 00 258. 60 249. 20 0. 00 238. 90
- weeo—.. Raw __304. 10 e 0.00__ Q.00 262,90 246,70 QOO 24310
Ave 1306.83+/— 1% 0. 00+/— 0% 0.00+/~ 0% 259.87+/- 1% 247 33+/~ 1% 0.00+/- 0%  241.70+/- 1%
Beta 45 13 0. 00 0. 00 19. 17 5. 83 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 2789 0. 0894 0. 0000
76 BACK  Raw 242 60  0.00 0.00 219.10 236, 70 T 0. 00 241. 80 i
Raw 254. 20 0. 00 0. 00 218. B0 248. 00 0. 00 244, 90
Raw 273 60% 0. 00 0. 00 217. 20 239. 50 0. 00 2a8. 20
Ave 24B. 40+/~ 3V 0. 00+/- O% 0.00+/- 0% 218.37+/- 0% 241 40+/— 2% 0. 00+/— 0% 244, 97+/- 1%
_ . .__Beta _ 3.a3 0. 00 0. 00 0. 00 0,00 _ 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
77 FRONT Raw 37&. 20 0. 00 0. 00 348. 90 0. 00 338. 90
Raw 391.BO 0. 00 0. 00 354. 90 0. 00 341. 20
_.._..Raw 418 00# . 9.00 ...0.00 _..355.90 _0.00 351. 80
Ave 23B4. 00+/- 3% 0. 00+/~ O% 0.00+/- 0%  3%3.23+/- 1% 349 75+/- I% 0.00+/~ 0% 343, 97+/- 2%
Deta 40.03 0. 00 0. 00 9.27 5. 78 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 2315 0. 1443 0. 0000
) 77 BACK ~ Raw 338 40% T0.00 0.00 D4k a0 347.00 0. 00 316. 20
Raw 413.80 0. 00 0. 00 372. 90 334. 70 0. 00 304. 50
Raw 398. 40 0. 00 0. 00 343. 20 330. 40 0. 00 307. 30
Ave 406, 10+/- 3% 0. 00+/- 0% 0.00+/— 0% 354 17+/- 3%  337.37+/- 3% 0. 00+/~ 0%  309. 33+/- 2%
Beta 96,77 .%o ______ 00 _ ___ 4483 ___ 2803 _ 0. 00 0. 00
Ratio 1. 00 0. 0000 0. 0000 0. 4433 0. 2897 0. 0000
78 FRONT Raw 522 90 0. 00 0. 00 437. 70 407. 80 0. 00 394. 10
Raw 5B82. BO* 0. 00 0. 00 449. 90 432 40 0. 00 397. @0
Raw 523.30 _0.00 . - 0.00 4562. 70 . 403.10 ~0.00 420. 70 L i
Ave 323 10+/- 0% 0.00+/~ 0% 0.00+/—- O%  450. 10+/— 3% 414 43+/- 3% 0.00+/~ 0%  404. 20+/- 4%
Beta 118.50 0.00 0. 00 45. 50 10. 23 0. 00 0. 00
Ratio 1. 00 0. 0000 0. 0000 0. 3850 0. 0861 0. 0000
78 BACK  Raw 12956 00 0. 00 0.00 454. 80 532.80 000~ T a3a e0 77
Raw 1377. 00 0. 00 0. 00 479. 50 504. 50 0. 00 424. 70
Raw 1494 00 0. 00 0. 00 489. 00 524. 10 0. 00 444,90
Ave 1389. 00+/- 7% 0. 00+/— 0% 0.00+/- OZ 473 10+/- 3%  520. 47+/- 3% 0.00+/— 0%  434. 73+/- 2%
Beta 954 27 0.00 0. 00 40. 37 85 73 0.00 . 0.00 -
Ratie t. 00 0. 0000 0. 0000 0. 0423 0. 08978 0. 0000

{ # indicates a rejected flier )
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THI Post-Cross Decontamination

Dosimeter

80 FRONT Raw
Raw
__._Raw

Ave
Beta
Ratio

80 BACK Raw
Raw
Raw

Ave
Beta

98 FRONT Raw
Raw

Ave
Beta
Ratio

" 58 BACK  Raw

Raw
Raw

99 BACK

Ave
Beta
Ratio

"Ratio

Raw 1.7

( # indicates a rejocted flier )

TLD’s (305, D347‘ & 3&67‘) —— DCH-5-B2
SUMMARY OF DOSIMETER READINGS
__MYLAR #1 . 0035" #2 -010" 43 L.2020" A4 032" &5 . 064" %56 . 123" #7
{nc) {nc) {nc) {nc) {(nc) {nc) {nc}
194. 40 0. 00 0. 00 174. 80 172. 90 0. 00 148. 20
202. 10 0.00 0. 00 164. 70 171. 10 0. 00 164. 00
204. 10 _ _.._%.00 000 1646 .30 164. 30 __0.00 _ . 185.80 .
200. 20+/- 3% 0. 00+/— O% 0.00+/- D% 148, 60+/—~ 3% 169. 30+/- 3% 0.00+/- 0%  164. 90+/— 1%
35. 30 0. 00 0. 00 3.70 4. 60 0. 00 0. 00
1.00 0. 0000 0. 0000 0. 1048 0. 1303 0. 0000
{75 00 0. 00 0.00 160. 50 158. 90 0. 00 16550 o
177. 00 0.00 0. 00 148. 20 168. 10 0. 00 156. 50
176.70 0. 00 0. 00 157. 10 153. 30 0. 00 158. 90
176. 23+/- 1% 0. 00+/- 0% 0.00+/- 0% 195 27+/- 4%  140. 17+/- 5% 0.00+/- O%  160. 30+/- 3%
15. 93 | ___0.00 oo 000 0. 00 .. 0.00 2. 00
i. 00 0. 0000 0. 6000 0. D000 0. 0000 0. 6000
1. 65 0.00 0. 00 1. 54% 1.49 0.00 1. 94
1. 67 0. 00 0. 00 1.39 i.90 0.00 i.53
1.76 0. 00 0. 00 1. 44 1.47 0. 00 1.33 o
1. 69+/~ 3% D. 00+/— O% 0. 00+/- 0% 1. 45+/- 2% 1. 49+/— 1% 0. 00+/- O% 1.93+/~ 1%
0. té 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
1.00 0. 0000 ©. 0000 0. 0000 0. 0000 0. 0000
375 0. 00 0. 00 1736 1.533 0. 00 1. 586
1.79 0. 00 0. 00 1. 59 1. 50 0. 00 1. 50
1.74 0. 00 0. 00 1. 31 1.58 0. 00 1. 50
1. 764/~ 2% 0. 00+/- 0% 0. 00+/- O% 1.92+/~ 4% 1. 53+/- 3% 0. 00+/- O% 1. 55+/- 3%
.6 000 000 000 .00 0. 00 0. 00
1 00 0. 0000 0. 0000 ©. 0000 0. 0000 0. 0000
2. 84 0. 00 0. 00 2. 38 2. 42 0. 00 2. 46
2 e8 0. 00 0. 00 2. 40 2.33 0.00 2. 39
.28 - _ .00 00O 2% .2 54 0.00 2.3% -
2.86+/- 1% 0. 00+/- 0% 0. 00+/~ 0% 2. 43+/~ 3% 2 39+/- 2% 0.00+/- O% 2. 30+/~ 2%
0. 44 0. 00 0. 00 0.03 0. 00 0. 00 0. 00
1.00 0. 0000 0. 0000 0. 0352 0. 0000 0. 0000
3 04+ ‘0. 00 "0.00 3. 4@ 2.5 R s T - Mk 7 -
3.37 0.00 0. 00 2 a9 2 358 0. 00 2. 34
3.27 0. 00 0. 00 2. 50 2.53 0. 00 2.37
3.32+/- 2% 0. 00+/~ O% 0. 00+/- 0% 2. 494/- O% 2. 86+/- 1% 0.00+/- O% 2.39+/- 22
0.93 - 0.00 0. 00 ~0.10 0.17 000  ©O00 o
1. 00 0. 0000 0. 0000 0. 1032 0. 1843 0. 0000
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TMI Post-Gross Decontamination TLD's

Dasimeter

-

Sh WW un

cr v

~N

i1
11

12

12

13
13

14
14

15
15
17
17

i8
18

19
19

Jo05"

{rad/nc)
FRONT 0. 22
BACK 0. 22
FRONT 0. 91
BACK 0.97
FRONT 0.93
BACK 0. 99
FRONT 0. 66
BACK 0.99
FRONT 0. 99
BACK 0. 22
FRONT 0. 47
BACHK 0.99
FRONT 0. 99
BACK 0.87
FRONT ~ 0.71
BACK 0.43
FRONT 0.99
BACK 0. 99
FRONT =~ ©0.22
BACH 0. 22
FRONT 0.36
BACK 0. 22
FRONT 0. 727
BACK 0. 54
FRONT  0.22
BACK 0. 99
FRONT 0. 77
BACK 0. 61
FRONT 0. &2
BACK 0. B4
FRONT 0. 22
BACK 0.99

wreme—_ .. Calibration Factors _ ___ _Mylar Chip_____ Calculated Beta = Calfulated Gamma_ . ___  __ __
.o10" . 020" . 032¢ . 064" Ave. Reading Dose Error Dose Error
{rad/nc) {vad/nc) {rad/nc} (rad/nc) {rad/nc) (ne) {rad) (rad) {rad) {rad)
0. 22 0. 00 0. 00 0. 00 0.22 46. 50 10. 16 4. 64 135. 12 13. 09
0. 22 0. 00 0. 00 0. 00 0. 22 23. 57 S. 14 3. 65 135. &5 12. 79
0. 86 0.00 0.29 0. 22 0.57 346, 27 197,127 128 21 152. 31 15. 09 o
0.a3 0. 26 0. 22 0. 22 0. 50 211, 62 105. 42 79.86 160. 79 14. 02
0.92 0. 00 0.00 0. 00 0. 92 4721.33 4354.33 892,77 250. 35 23.35
0. 95 0 22 0.22 0. 22 0. 52 45. 83 23.79 24. 63 225. B4 21. 24
0.5 031 0. 38 022 0 42 '220. 00 92. 57 43. 74 23s. 16 23. 21
0.95 0.00 0. 00 0. 00 0.97 0.00 0.00 0. 00 234, 46 22 63
0.95 0. 00 0. 00 0. 00 0.97 0. 00 0. 00 0. 00 1955.25 18600
0.24 0.22 0.22 0.22 0. 22 2094. 00 467.23  130.04 1846. 07 177. 11
o090 0.00 0.00 0. 22 0. 53 199.17 105. 74 71.79 22210 21. 26 T
0.91 0. 00 0. 00 0.22 0. 71 247.50 175.05 157.00 232 12 21. 59
0.95 0. 22 0. 22 0.22 0.52 29&. 00 153. 65 125.58 357. 63 34. 55
0. 87 0. 00 0. 00 0. 31 0.48 4327. 67 2959.21 1393.99 349, 62 36. 09
"0.26 0000 o000 o000  0.49 15203 74 28 48 37 103. 70 3.70
0.73 0.00 0. 00 0.00 0. 58 52 10 30. 13 20. 76 100. 15 10. 10
0. 95 0.00 0.00 0.00 0.97 0. 00 0. 00 0. 00 365. 10 37. 54
0. 95 0. 25 0. 22 0. 22 0.53 303. 00 159.82 128.23 213. 7% 21. 62
0.31 7 0. 00 0. 22 0.22 0 24 44.33 1. 13 3. 04 36. 4B 3.57 T
0. 22 0. 00 0. 00 0.22 0. 22 10. 28 2 24 1. 61 33. 9% 3. 30
0. 22 0.37 0. 00 0.28 0. 31 49 20 15. 08 4. 45 40. 29 3.93
0.22 0. 00 0. 00 0. 00 0.22 15. 90 3. a7 2.59 38. 61 3.e8
‘0. &9 0.00  ~ ©0 00 0.00  0.71 T is51.83 107. 34 9. 09 43. 99 325 o
0. 4% 0. 00 0.00 0. 22 0. 40 35. 67 14. a2 7. 49 39. 54 3. 9%
0.31 0. .22 0. 00 0. 00 0 .25 13. 65 3. 41 1.91 22. 04 2 18
0.95 0. 00 0. 00 0. 00 0.97 18.17 17. 63 4.18 20. 99 2. 02
"Te.70 7T 0.3a7 7 "ol o0 “0.28° 051 7771, a8 77T 707577 0.40 0. 52 0. 05 o
0. 43 0.00 0. 00 0. 00 0. 62 1. %0 0.93 0.07 0. 92 0. 0%
0.73 0. 00 0. 00 0.00 0. 48 100. 70 68. 19 7.95 32. 69 3.09
0.30 0. 00 0.22 0.22 0.39. s8. 70 23. 14 17. 88 27.73 2.58
0. 22 0.00 0. 00 0.00 0.22 2598 7 s’k 1. 02 30. 41 2.97 T
0. 93 0. 00 0. 00 0. 00 0. 97 0. 00 0. 00 0. 00 . 32. 29 3. 00

(3037,

3477

#x2 RESULTS wexs

& 367°)

—— DCH-95-82

CALCULATED DDSES
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TMI Post-Gross Decontamination TLD's (305°, 347 & 347’) —— DCH-5-82
##% RESULTS #s# CALCULATED DOSES
_Dosimeter _ ___ ___ _Calibration Factors __  _____  ___  Mylar Chip _ Calculated Beta _ Caslculated Gamma
. 005" . 010" . 020" . 032" . 064" Ave. Reading Dose Error Dose Error
{rad/nc) {rad/nc) {rad/nc) {rad/nc) (rad/nc) {rad/nc) {nc) (rad) (rad) {rad) {rad)
21 FRONT 0.99 0.95 0. 00 0. 00 0. 00 0. 97 0.00 0. 00 0. 00 0.21 0. 02
21 BACK 0.71 0.22 0. 00 0. 22 0. 22 0. 34 0. 11 0. 04 0.03 0.19 0. 02
"33 FRONT 0,00 T 0.00 " 0.57 0.59 0.00 0.58 13290 76.93  4.47 a1. 50 3.89 T
33 BACK 0. 00 0. 00 0. 22 0. 48 0. 00 0. 35 38. 93 12. 60 7.73 34. 89 3.25
58 FRONT  0.00 0. 00 0. 44 0. 22 0. 00 0. 34 49.13 16. 36 25. 16 186, &b 17. 81
58 BACK 0.00 = 0.00 0. 55 0. 50 0.00 0.53 17220 90. 55 17. 98 182. 27 17. 29
59 FRONT 0.00 0. 60 0. 50 0. 5% 0.00 0. &0 0. 08 0. 05 0.03 0. 20 0. 02 -
59 BACK 0. 00 0. 00 0. 41 0. 59 0. 00 0. 50 0. 06 0. 03 0. 05 0.19 0. 03
&1 FRONT 0. 00 0. 00 0. 40 0. 59 0.00 0. 50 0. 00 0. 00 0. 00 535. 32 51. 49
631 BACK 0. 00 0. 00 0 22 0. 59 0. 00 0. 30 320. 00 12%. 04 89. 23 478. 83 46, 42
&3 FRONY ™ 7B/66° 70006~ T0 5% 0. 55 0. 00 054 T T T 250,03 135 48 i3 33 79.23 8. 20
63 BACK 0. 00 0. 00 0. 43 0.57 0. 00 0. 50 422 40 210. 36 44,91 73.33 7. 49
&4 FRONT  0.00 0. 00 0. .22 0.29 0. 00 0.25 117.90 30. 05 10. 50 ~ 130.27 12.97
64 BACK 0. 00 0.00 0. &0 0.59 0. 00 0. 40 18. 73 ii. 14 is. 90 128. 9% 13. 39
T &5 FRONT 0. G0 T 900 7 0.51 0. 52 0.60 T 0.51 418.30 214. 26 21.81 175,19 i7.79
65 BACK 0. 00 0. 00 0. 40 0. 59 0. 00 0. 50 259. 20 154, 39 21. 02 183. 76 17. &3
&5 FRONT 0. 00 0. 00 0.35 0. 5% 0. 00 0. 47 104. 53 49. 23 22. 60 183. 98 17. 67
&6 BACK 0. 00 0.00 0. 60 0.9 0. 00 0. 56 633. 57 333, 37 43, 03 148. 00 15. 89
T 7 FRONT 770.60 T 7 "T0. 00 0.52 0. 39 0.00 0.55 80. 77 43 64 5. 40 4225 399 h
67 BACK 0. 00 0. 00 0. 48 0. 59 0. 00 0. 53 54. 39 29. 0% 6. 26 , 41. 00 3. 93
6B FRONT  0.00 0. 00 0. &0 0. 5% 0. 00 0. 58 . &8. 37 39. 37 8. 87 &0. 94 5. 71
&8 BACK 0. 00 0. 00 0. 53 0.95 0. 00 0. 54 394. 93 211. 89 6. 38 36,97 5.3%
TJ0FRONT 9. 00 T "0 00 040 658 0.00 TT0.60 0 114730 &8. 14 10. 53 109. 39 10. 23
70 BACK 0. 00 0.00 0. 60 0. 59 0.00 0. 60 1810. 37 1078. 34  &32. 92 138. 92 14. 38
71 FRONT  0.00 0. 00 0. 53 0. 39 0. 00 0. 44 180.17 3. 06 22.33 132. 39 12.98
731 BACK 0. 00 0. 00 0. 34 0. 53 0. 00 0. 54 3622, 67 1946, 50 B85. 34 ia9. 4s i3.99
72 FRONY ~6.00 ~° 0.00 T2 T 622 T T 6.060 T922 T T T AIe. 00 T AT S T T 16798 335,81 3228 T
72 BACK 0. 00 0. 00 0. 60 0. 59 0. 00 0. 50 338. 33 213. a4 3317 368B. 36 3s. 08
73 FRONT  0.00 0.00 0.36 0. 36 0. 00 0. 41 200. 37 B82. 38 13. 79 49. 76 &. 72
73 BACK 0.00 0. 00 0. 50 0 22 0. 00 0. 41 14. 17 5. 81 4. 37 70. 19 6. 57
74 FRONT 0.00 =~ 6.00  0.60 =~ 0.52 0. 60 0.5 77 11572 7 7 &5.08 T 7.86 T T T Ak a2 T aayT T
74 BACK 0. 00 0. 00 0. 54 0.33 0. 00 0. 53 670. 93 398. 23 23. 47 45. 33 4.38
75 FRONT 0. 00 0. 00 0. 47 0. 30 0. 00 0. 39 58. 30 22. 46 7. 64 45. 0% 4.39
75 BACK 0. 00 0. 00 0. 60 0. 59 0. 00 0. 60 3. 57 2.12 4.37 45, 41 433
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TMI Post-Gross Decontamination TLD's (305‘, 347’ & 367°) —— DCH-5-8B2

#x# RESULTS ##» CALCULATED DOSES
Dosimeter __ . __ _ KCalibration Factors . Mylar Chip Calculated Beta _ Caltulated Gamma __ .
. 005" . 010" . o20" . 032" . 064" Ave. Reading Dose Error Dose Error
(rad/nc) (rad/nc) {rad/nc) (rad/nc} (rad/nc) {rad/nc) i{nc) (rad} {rad} {rad) (rad)
76 FRONT 0. 00 0. 00 0. 40 0.49 0. 00 0. 44 65.13 28. 79 4,53 49.23 4. 61
74 BACK 0. 00 0. 00 0. 50 0.59 0. 00 0. 50 3. 43 2.09 5.24 49. 90 4. &9
77 FRONT ©0.00 0.00 0. 43 0.43 0. 00 0.43 30,03 17.18 5 58 70. 07 6. 67 )
77 BACK 0. 00 0. 00 0.26 0.27 0. 00 0.26 95. 77 25. 3% 3. 31 &£3. 01 5. 99
78 FRONT 0. 00 0. 00 0.32 0.49 0.00 0. 40 118. 90 48 0S5 15. 98 82. 34 8. 20
7B BACH 0. 00 0. 00 0.57 0. 49 0. 00 0.93 954, 27 509. 63 77.09 8. 56 8. 4%
"80 FRONT 0.00 0.00 0.2  ©0.43  0.00 0 48 35.30  17.0%9 327 33. 59 3.13 T
80 BACHK 0. 00 0. 00 0. 50 0.39 0. 00 0. &0 13.93 9. 49 2.85 32. 63 3.18
98 FRONT 0. 00 0. 00 0. 50 0.39 0. 00 0. 60 0.1& 0. 10 0.03 0. 31 0.03
98 BACK 0. 00 0. 00 0. 40 0. 959 0. 00 0. 50 0. 21 0.12 0. 04 0.32 0.03
" 499 FRONT ~0.00 000 0. 56 0.59 0. 00 0.98 0. 45 0.24 0.04 0. 49 0. 05 B
99 BACK 0. 00 0. 00 0.33 0.38 0. 00 0. 45 0.93 0. 42 0. 10 0. 49 0. 05
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TMI Post-CGross Decontamination TLD’s (3035°,

Dosimeter

[ARA] MR =

4 O

NN O

11
11

12

12

13
13

14

14

15
15

17
17

18
18

19
19

FRONT
BACK

FRONT

BACK

FRONT
BACK
FRONT
BACK
FRONT
BACK
FRONT
BACK

FRONT
BACK

FRONT

BACK

FRONT
BACK

FRONT ~

BACHK

FRONT
BACHK

FRONT

BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

347’ &k 3467') -

DCH-5-82

x*## SUMMARY OF DOSES AND DOSE RATES ##%#

_Beta = Gamma Exposure Beta Dose Rate _ GCamma Dose Rate
Dose Dose Time Error Error
(rad) {rad) Chr) {rad/hr) (rad/hr} (rad/hr)} (rad/hr)
10. 16 135. 13 668.0 1. 52E-02 & 95E-03 2. 02E-01 1. 96E-02

5. 14 135. &5 668.0 7. 69E-03 5. 44E-03 2. 03£-01 1. 91E-02
19712 Tis3 a1 77 848.0 2. 95E-0t 1. 92E-01 2. 28E-O1 2. 24E-02
105. 42 160. 79 6468.0 1.SBE-O1 1.20E-01 2. 41E-01 2. 40E-02

4354, 33 250. 35 648. 0 & S2E+00 1. 34E+00 3. 7S5E-01 3. 49E-02
23. 79 225. 84 640. 0 3. 56E-02 3. 69E-02 3.38E-01 3. 1BE-02
92.57  236. 16 66B. D 1. 39E-01 & SS5E-02 3. 54E-01 3. 4BE-02

0. 00 234, 36 668.0 0. COE+00 0. 00E+00 3. S1E-01 3. 39E-02

0.00 1955 25 648.0 0. 0COE+D0 0. 00E+00 2. 93E+00 2. 78E-01

457.23  1844. 07 468.0 &6.99E-01 1.95E-01 2 74E+00 2. 65E—O1

Ti05 74 T BPA 167 T6kB. O T 1 SBE-01 1. 0OVE-O1 3. 32E-O1 3. 1BE-02

173. 05 232. 12 568.0 2. 62E-01 2.35E—C1 3. 47E-01 3. 23E-02

153. &5 357. 63 648.0 2. 30E-01 1.8BE-01 5. 356~01 9. 17E-02

2959, 21 349, &2 &48. 0 4. 43E+00 2. 09E+00 5. 23E-01 3. 40E-02
74728 T103.70 6680 1. 1iE-G1 7. 27E-02 1. 55E-01 1. 45E-02
30. 13 100. 15 &68.0 4 51E-02 3. 11E-02 1. 30E-01 1. S51E-02

0. 00 3&5. 10 645.5 0. DCE+00 0.00E+00 5. &5E-01 5. B2E-02

159. 82 213. 75 £43.5 2 4BE-01 1. 99E-01 3. 31E-01 3. 35E-02
TTT11013 36 a8 T 6455 1. 72E-02 4. 71E-03 5. 45E-02 5. 53E-03

2.24 33.95 6453 3. 47E-03 2. 49E-03 5. 26E-02 5. 11E-03

15.08 40.29 6455 2 34E-02 7.21E~03 &. 24E~02 &. OFE-03

3. 47 38. 61 445.5 5 37E-03 4. 01E-02 5 9BE-02 &. OOE-03
"T167734° T Ta3.99 77 83515 1. 66E—01 1. 31E-02 &, BIE-02 &. 58E-03

14. a2 a9, 54 645. 5 2.23E-02 1. 16E-02 4. 13E~-02 & 0HE-03

3. 41 22. 04 £45.5 5. 20E-03 2. 03E-03 3. 41E-02 3. 3BE-03

17. 63 20. 99 4643.5 2. 73E-02 & 47E-03 3. 25E-02 3. 13E-03
T TR 7S T 082 T 7T A0 7 A7E-0i 3. 9BE-017 5. 24E-01 9. 16E-02

0.93 0. 52 1.0 9. 32E-C1 & 57E-02 5. 24E-01 4. 9FE-02

68. 19 32. &9 645.5 1.04E-01 1.23E-02 5 0&6E-02 & 79E-03

23 14 27.73 £45.5 3. 58E-02 2 77E-02 4. 30E-02 3. OOE-03

T 5. 46 30 41 645.5 8. 78e-03 1. 568E-03 < 3. 71E-02 4. 59E-03

0. 00 32. 25 645.5 0. OOE+0C O. OCE+00 5. 0DE-02 4. &5E-03
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THMI Post—Gross Decontamination TLD's (305°, 347’ & 367') — DCH-3-B2

»x# SUMMARY OF DOSES AND DOSE RATES ###

_Dosimeter _ ___Beta ___Gamma_ _ Eyposure _Beta Dose Rate __ Gamma Dose Rate
Dose Dose Time Error Error
{rad) {rad) (hr) {rad/hr) {(rad/hr) (rad/hr}) (rad/hr)
21 FRONT 0. 00 0.21 1.0 ©.00E+00 0.Q0E+00 2 12E-01 1.97E-02
21 BACK 0. 04 0.19 1.0 3. 91E-02 2 92E-02 1.97E~01 1. 75E-02
33 FRONT 76,93  a1.60 1.0 7.69E+01 4. 47E+00 4. 14E+01 3. BYE+00
33 BACK 13. 50 34. 89 1.0 1. 3sE+01 7.73E+00 3. 49E+01 3. 25E+00
58 FRONT 1&. 56 186. &8 L6B. 0 2 48E-02 3. 77E-02 2. 79E-01 2. 47E-02
58 BACK 90, 55 182. 27 668.0 1. 36E-01 2 &9E-02 2. 73E-01 2. SYE-02
59 FRONT ~~ 0.05  0.20 1.0 & BAE-D2 2.B2E-02 1.98E-01 2. 03E-02
59 BACK 0.03 0.19 1.0 2.87E-02 4. 647E-02 1. 91E-0% 2. B&E-02
&1 FRONT 0. 00 535. 32 &448.0 0. OOE+00 0. O0E+00 8. 01E-01 7. 70E-02
&1 BACK 129. 04 47883 &58.0 1.93E-01 1.34E-01 7. 17E-0) &. 95€-02
&3 FRONT ~ 135.48 ~ 79.23 &668.0 2. 03E-01 2. 15E-02 1. i9E-01 1. 23E-02
63 BACK 210. 36 73.33 6458.0 3. 15E-01 & &6E-02 1. 10E-01 1. 12E-02
&4 FRONT 30. 05 130. 27 6468.0 4. S0E-02 ), S7E-D2 1. 9SE~01 1. 94E-02
&4 BACHK 11. 16 128 94 668.0 1. 67E-02 2.83E-02 1.93E-01 2. 03E-02
&5 FRONT ~~ 214.26 17519 4880 "3 21E-01 3. 26E-02 2. 62E-01 2. &4E-02
65 BACK 154. 39 183. 74 648.0 2 31E-01 3.15E-02 2. 7SE-01 2. 44E-02
&6 FRONT 49 24 183. 98 668.0 7.37E-02 3. 3BE-02 2. 75E-01 2. 45E-02
&6 BACK 353. 37 168. 00 66B.0 5. 29E-01 & 74E-02 2. S2E-01 2. 37E-02
&7 FRONT 4466 4225 6455 & 92E-02 B. 38E-03 6. S5E-02 & 1BE-03
&7 BACH 29. 09 41.00 645.5 4. 50E-02 9. 70E-03  &. 3SE-02 & OFE-03
48 FRONT 39. 57 &0. 94 645.5 & 13E-02 1.37E-02 9. 44E-02 8. 84E-03
&8 BACK 211. 89 5&. 97 445.5 3. 28E-01 9. 88E-03 B. B3E-02 8. 29E-03
70 FRONT  4B.14 109.49 ~ 445 5 1.0&6E-01 1.&3E-02 1. 70E-01 1. S@E-02
70 BACK 1078. 34 138. 92 £45.9 1. 67E+00 9. BiE-01 2. 15E-01 2. 23E-02
71 FRONT 83. 06 132. 39 645.5 1. 29E-01 3. 44E-02 2 09E-01 2 O1E-02
71 BACK 1946, 60 149, a3 645.5 3. 02E+00 1.34E-01 2. 32E-01 2. 17E-02
72 FRONT  a7.52 93as. 81 ~ &45. 5  7.36E-02 2. 63E-02 5. 36E-01 5 OCE—02
72 DACK 213. 34 348. 56 &645.5 3. 31E-01 5.45E-02 5. 71E-01 5. 43E-02
73 FRONT 82. 38 &9. 76 645.5 1.2BE-01 2 14E-02 1. CBE~-D1 1. G3E-O2
73 BACK 5. 81 70. 19 645.5 9 01E-03 6. 76E-03 1. 09E-01 1. DZE-02
74 FRONT &5. 03 T 85 42 645.5 1. 01E-O1 1.226-02 7.07E-02 & 92E-03
74 BACK 358. 24 45. 55 645.5 5 SSE-01 3. 44E-02 7. 0&E-02 7. 10E-03
75 FRONT 22 4% 45. 05 545 5 3. 48E-02 1. 18BE-02 & 98E-02 &. BOE-03
75 BACK 2.12 45. a1 £45.5 3. 29E-03 &. 76E-03 7. 04E-02 &. BFE-03
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TMI Post—-Gross Decontaminatiorn TLD’s (305°.

Dosimeter

78
76

77
77

78
78

" 8o

a0

58
96

99

99

FRONT
BACK

FRONT

BACK

FRONT
BACK

FRONT 7

BACK

FRONT
BACK

FRONT
BACHK

__Beta
Dose
(rad)

28.7%
2.05

7 ie
25.35

48. 05
S5035. 63

TTi7 09 ¢
9. 4%

0. 10
0. 12

TTTTeRE T
0. 42

347’ & 347') -~ DCH-5-82

#%% SUMMARY OF DOSES AND DOSE RATES #*##%

Gamma _ Exposure  Beta Dose Rate = Gamma Dose Rate
Dose Time Error Error
(rad) thr) {rad/hr) (rad/hr) (rad/hr)} (rad/hr)
49.23 445 . 5 4. 46E-02 7. 01E-03 7. 43E-02 7. 13E-03
49.90 645, 5 3. 17E-03 B. 12E-03 7. 73E-02 7. 26E-03

T770.07 T 45 5 T T3 66E-D3 8. &4E-03 1. 0FE~01 1. 03E-02
&3. 01 445 5 3. 93E-02 5. 13E-03 9. 76E-02 9. 28E-03
82, 34 &45. 5 7. 44E-02 2. 47E-02 1. 2BE-0! 1. 27E-02
a8. 5& 443, 5 7.83E-01 1. 19E-O01 1. 37E-0}) 1. 32E~-0Q2

TB3/59 77 T 845 57 2 &5E-062 5. 08E-03 5. D0E-02 4. GLE-0Z
32. &5 545 5 1. 47E-02 4. 42E-03 5. O4E-02 4. 93E-03
0. 3% 1.0 9. 53E-02 3. 4E-02 3. 13E~-01 2. 91E-02
0. 32 1.0 1. 25E-01 3. B1E-O2 3. 16E-01 3. 13E-02
0. A9 1.0 2 &3E-01 3.55€-02 4 89E-01 4. 70E-02
0. 49 1.0 4, 22E-01 1. O2E-0O1 4. 87E-01 4. &43E-02



ANt

VAX/VMS SCHE
VAX/VMS SCHE
VAX/VMS SCHE
RRRRRRRR
RRRRRRRR
_____ RR
RR
RR
RR
RRRRRRRR
RRRRRRRR
RRRR
RR RR
RR RR
RR RR
RR RR
RR RR
DDDDDDDD
DDDDDDDD
DD CD
DD DD
oD DD
DD DD
DD DD
DD DD
DD DD
bD DD
DD DD
DD CD
DDPDDDED
DDDDDDDD

R_ A4

VAX/VYMS SCHE
VAX/VMS SCHE
VAX/VMS S5CHE

RATIDOUT 13-JUN-1983 13:39 TTA4: 13-JUN-1983 13 44 DISK$USER_DISKL: {SCHE. BETDOSIRATIOOUT. DAT: 3 VAXY /VMS
RATIOOUT 13-JUN-1983 13: 39 TTA4: 13-JUN-19B83 13: 44 DISK$USER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT;: 3 VAX/VMS
RATIDOUT 13-JUN-1982 13:3% TTA4: 13-JUN~1983 13: 44 DISKS$USER_DISK1: [SCHE. BETDOS JRATIOOUT. DAT; 3 VAX/VMS
5556 CcccC H H EEEEE
S C H H E
-] [ H H E
588 Cc HHHHH EEEE
s C H H E
o= . .8_€C ____ H__H_E —
55588 ccec H H EEEEE
AAAAAA TITTITTTTTT I§1111 000000 000000 w uw TTTTTTTITTT
AAAAAA TTITTTITTTITT 111111 000000 000000 vy u TITTTTTTITTIT
AA__TT 11 ___ DD__ Q0 DD ____ 00 W W TT N
AA AA 1Al 11 [0]n] 00 00 00 w w TT
AA AA TT 11 0o oo 00 oo w uy TT
AA AA TT 11 (a8} 00 00 o6 w V.V] TT
AA AA TT II 00 a0 0o 00 Ww w TT
AA AA TT II [8]a] 00 00 oo w (LY TT
AAAAAAAAAA  TT 11 o0 00 od _ 00w W __TIT7
AAAAAAAAAA TT I1 a0 00 00 a0 wu uu TT
AA AA 7T 11 0o oo 00 00 w uu TT
AN AA TT 11 [1,4] 00 00 o0 w u TT
AA AA TT 111111 0o000DD 000000 [VUEVERV T TT
AA AA TT 111111 000000 000000 S ELLVVV T TT
AAAAAA TTITITTTITTIT Phii 333333
AAAAAA TITTTTTITTY IR 333333
AA AA TT Pk 33 33
AA AA TT NN a3 33
Ah _oha o TT — 33 N
AA AA T 33
AR AA TT Vi 33
AA AA TT RN 33
AAAAAAAAAA TT RN 33
AAAAAAAAAA TT yEEG 33
AA - AA O TT 4y 83 33 o e
AA AA TT [ 33 33
AA AA T IR 333333
AA AA TT Vi 333333
8856 _CCCC H H EEEEE o _ R . o o o -
] C H H E
5] C H H E
58S C HHHHH EEEE
§ C H H E
s C H H E
5555 CCcC H H EEEEE ~ e L
RATIOOUT 13-JUN-1983 13: 3% TTA4: 13-JUN-1983 13: 45 DISK$USER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT: 3 VAX/VMS
RATIOOUT 13—-JUN-1983 13: 39 TTA4: 13-JUN-1983 13: 46 DISK$USER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT: 3 VAX/YMS
RATIOBUT 13-JUN-1983 13: 39 TTA4: 13-JUN-1983 13: 44 DISK$USER_DISK1: [SCHE. BETDOSJIRATIOOUT. DAT: 3 VAX /VHMS



Pre-Flushing of the

Reactor Building Basement.

TLD Measursments -— DCH-46-82

SUMMARY OF DOSIMETER READINGS

— Dosimeter = MYLAR #1 = .005" #2 .010" %3  .020" #4 = .032" 43 - 064" %6 . 123" w7 _
{nc) inc) {nc) (nc) inc} {nc) {nc)
81 FRONT Raw &31.70 0. 00 0. 00 319. 00 312. 40 0. 00 244, 20
Raw &34. 00 0. 00 0. 00 338. 40 298. 90 0. 00 253. 00
oo Raw &BB.CO = 0.00 0. 00 3620 =281.00% 0. 00 271. 10% _
Ave &651.23+/- 5% 0. 00+/~ O% 0.00+/~ O% 327.87+/~ 3% 305 &65+/- 3% 0.00+/- 0%  248. &0+/~ 3%
Beta 402 63 0. 00 0. 00 79. 27 57. 05 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 1969 0.1417 0. 0000
o " 81 BACK ™ "Raw 824 30 0. 00 0. 00 37550 303. 50 0. 00 235. 30
Raw 822. 00 0. 00 0. 00 2349. 50 270. 50+ 0. 00 228. 30
Raw 744. 10% 0. 00 0. 00 347. 30 302. 50 0. 00 215. 70
Ave B823. 20+/- 0% 0. 00+/— O% 0.00+/- 0% 370.77+/- 1%  303. 00+/- 0% 0.00+/- 0%  229.80+/- &%
. Beta 593.40 0.00 0. 00 140. 97 73. 20 0. 00 0. 00
Ratio  '1.00 0. 0000 0. 0000 0. 2376 0.123% 0. 0000
82 FRONT Raw 537.00 0. 00 0. 00 263. 90 253. 30 0. 00 231. 80
Raw 953. 00 0. 00 0. 00 287. 40 214. 10 0. 00 247. 70
. Raw 589.50 0. 00 0. 00 273. 20 234. 50 0. 00 218 70
— Ave 559.83+/- 5% 0. 00+/~ 0% 0.00+/~ 0% 274 83+/— 4% 234, 43+/- 9L 0.0Q0+/- 0%  232.73+/- &%
— Beta 327.10 0. 00 0. 00 42, 10 1.90 0. 00 0. 00
=~ Ratio 1.00 0. 0000 0. 0000 0. 1287 0. 0058 0. 0000
(3,1
82 BACK Raw 45790 0. 00 0. 00 275.30 234. 30 0. 00 225.00
Raw #4&1. 10 0. 00 0. 00 289.30 ' 246, 90 0. 00 209. 20
Raw 475. 40 0. 00 0. 00 261. 30% 254. 20 0.00 220. 30
Ave 444, BO+/- 2% 0. 00+/— O% 0. 00+/- 0% 282 30+/- 4%  245. 13+/~ 4% 0.00+/- 0% 218.23+/- a%
e+ —._Beta 244 57 .00 _____000 64.07 26. 30 0. 00 - 0. 00
Ratio 1. 00 0. 0000 0. 6000 0. 2598 0. 1091 0. 0000
83 FRONT Raw 0. 98 0. 00 0. 00 1. 06 0. 94 0. 00 0.87
Raw 0.98 0. 00 0. 00 0. BB 0. 94 0. 00 0. 8%
oo Raw 095 .90 .00 092 08 _0.00 _0.50 —
Ave 0. 97+/— 2% 0. 00+/~ O% 0. 00+/- O% 0. 00+/-10% 0. 95+/—~ 1% 0. 00+/— O% 0. B7+/- 3%
Beta 0. 09 0. 00 0. 00 0. 00 0. 08 0. 00 0. 00
Ratie 1.00 0. 0000 0. 0000 0. 0000 0. 8406 0. 0000
83 BACK Raw 0. 94 0. 00 6. 00 0.8 7 0. 94 <+« T N - -
Raw 0.94 0. 00 0. 00 0. 93 0. 92 0. 00 0. 92»
Raw 0. 87 0. 00 0. 00 0. 95 0. 93 0. 00 0. 8%
Ave 0. 92+/- 4% 0. 00+/~ O% 0. 00+/— O% 0. 92+/- 4% 0.94+/— 27 0. 00+/~ O% 0.84+/- 2%
_ Beta 0. 08 ~ 0.00 ~0.00 0. 09 - 0.10 ~ 0.00 _0.00
Ratio i. 00 0. 0000 0. 0000 1. 1000 1. 3000 0. 0000 T

( & indicates a rejected flier )
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Pre-Flushing of the Reactor Building Basement,

Dosimeter

84 FRONT

B4 BACK

85 FRONT

85 BACK

86 FRONT

85 BACK

MYLAR #f _ _  .00B3" #2 _ __ .010" #3 020" #4 __ .032" #3 L 139" _#7
{nc) ({nc) {nc) inc} {nc) {nc) inc)
Raw  50. 02» 0.00 0. 00 50. 88 45 74 0. 00 47.10
Raw 53.24 0. 00 0. 00 47. 55 42 38 0. 00 43. %0
_ _Raw_ 55.88_ __ 0.00 0. 00 46, 59 44. 33 Q.00 _43.12
Ave  54.5&+/- 3% 0. 00+/— 0% 0. 00+/- 0% 4B. 34+/- 5% 44, 82+/~ 5% 0.00+/- O% 44, 57+/- 5%
Beta 9. 99 0. 00 0. 00 3.77 0.25 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 3772 0. 0247 0. 0000
“Raw 71 23 T 0.00 0. 00 53. 76 3741 0. 00 45 70
Raw &4 Ban 0. 00 0. 00 51. 90 45, 99 0. 00 44 18
Raw 70 94 0.00 0.00 58. 14% 43. 04» 0. 00 49 14w
Ave  71.10+/— O% 0.00+/- O% 0.00+/~ O% 52. 83+/- 2% 47, 20+/- 1% 0.00+/- OX 44, 744/- 2%
HBeta 26, 1& 0. 00 0.00 7.89 2.28 0. 00 0. 00
Ratia 1.00 0. 0000 0. 0000 0.3017 0. 0864 0. 0000
Raw 16 99 0. 00 0.00 16. 35 14. 76 0. 00 17.12
Raw 14 94 0.00 0. 00 17. 28 15. 06 0.00 16. 66
Raw _ 18.19 _0.00 . 0. 00 __16.04 15.46 0. 00 14. B¢
Ave 17.37+/- 4% 0. 004/~ O% 0.00+/- O% 16, B&+/— A% 13, 09+/- 2% 0. 00+/~ O% 16. B6+/- 1%
Deta 0. 31 0.00 0. 00 0. 00 0. 00 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Raw 1573 7 0.00 ‘6. 00 18 82" “17.92 0.00 16.39
Raw 16.92 0. 00 0. 00 17. &8 17.38 0. 00 13. 94
Raw 14.89 0. 00 0. 00 18. 36 18. 06 0. 00 13. 52
Ave 14 51+/- 4% 0.00+/- O% 0. 00+/- 0X 18. 29+/- 3% 17. 79+/- 2% 0. 00+/— O% 15. 95+/— 3%
Beta 0% 000 _ %00 234 184 0. 00 0.00
Ratio 1.00 . 0000 0. 0000 4 1479 3. 2603 0. 0000
Raw 1062 00 0. 00 0. 00 795. 60 763. 70 0.00 793. 50
Raw 1141 00 0. 00 0. 00 774. 70 774. 00 0. 00 736. 10
~ Raw 1002. 00 0. 00 090 _  787.90 775. 20 B _0.00 730. 80
Ave 1048, 33+/- 7% 0.00+/- O% 0.00+/- 0% 784 07+/- 1% 770.97+/- 1% 0.00+/~ 0%  746.80+/— 1%
Beta 232153 0. 00 0. 00 3v. 27 24.17 0.00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 1221 0. 0752 0. 0000
Raw 1029. 00 ©0.00 0. 00 ' 855. 30 B806. 30 i "o 00 “732.50
Raw 975.10 0. 00 0. 00 800. 30 834. 70 0. 00 749. 00
Raw 921.30 0. 00 0. 00 853. 90 790. 50 0. 00 6856, 50%
Ave 975 13+/- &% 0.00+/~ 0% 0. 00+/- 0% 83& S0+/- 4%  B10. 90+/- 3% 0.00+/- 0X  750.75+/- 3%
Beta 224 38 0. 00 0. 00 gs5. 75 59.75 0.00 _0.00__
Ratio 1.00 0. 0000 0. 0000 0. 3822 0. 2663 0. 0000

TLD Measurements —- DCH-4-B2

SUMMARY OF DOSIMETER READINGS

068" Wb

{ # indicates a rejected flier )
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Pre—-Flushing of the Reactor Building Basement.

TLD Measurements —~ DCH-4-82

SUMMARY OF DOSIMETER READINGS

{ # indicates a

resjected flier )

Dosimeter = HMYLAR #1 005" #2 - 010" #3 .020" w4 . 032" #3 . 064" %5 . 123" _#7
{(nc) {nc} {nc) {nc) {ncy {nc) {nc}
87 FRONT Raw 9594.90 0. 00 0. 00 359. 20 521. 60 0. 00 544. 10
Raw &04. 40 0. 00 0. 00 529. 40 549. 80 0. 00 539. 30
. Raw 563.30 . _ 000 0. 00 347. 00 93530 000 $19. 90
Ave 587.53+/- A% 0. 00+/~ 0% Q. 00+/- O% 545 20+/- 3%  535.57+/- 3% 0. 00+/- OX 534 33+/- 2%
Beta 53.10 0. 00 0. 00 10. 77 1.13 0. 00 0. 00
Ratie 1.00 0. 0000 0. 0000 0. 2028 0. 0213 0. 0000
‘87 BACK  Raw 559. 80 0. 00 0. 00 535. B0 $13. 70 0. 00 515. 50
Raw 532 00 0. 00 0. 00 576. 60 544. 00 0. 00 503. 10
Raw 564. 20 0. 00 0. 00 534, 40 543, 60 0. 00 525. 80
Ave 552.00+/- 3% 0. 00+/- O% 0.00+/— 0%  S48.93+/- 4%  934.43+/- 3% 0.00+/— 0% 514 BO+/- 2%
. Beta 37, 0. 00 0.00 34.13 19. 63 0. 00 Q. 00
Ratio 17 6. 00060 0. 0000 0. 9176 0. 5378 0. 00060
88 FRONT Raw 292 .20 0. 00 0. 00 255. 10 266. 40 0. 00 254. 40
Raw 296. 40 0. 00 0. 00 250. 00 267. 10 6. 00 253. 70
o _Raw  292. 50 0. 00 0. 00 266. 30 290. 20 0. 00 247, 50
Ave 293 77+/- 1% 0. 00+/— O% 0.00+/~ O%  257.13+/- 3%  278.57+/- % 0.00+/- O%  251.87+/- 2%
Beta 41.90 0. 00 0. 00 5 27 22. 70 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 1297 0. 5418 0. 0000
7788 BACK T Raw 282.00 0. 00 0.06 25340 36260 T 0.00 254.50
Raw 275. 50 0. 00 0. 00 275. 00 252. 40 0. 00 _232. 00
Raw 276.80 0. 00 0. 00 253, 50 267. 00 0. 00 2%3. 70
Ave 271.43+/~ 3% 0. 00+/~ 0% 0.00+/— OX 260 .97+/- 3%  260.73+/- 3% 0.00+/- 0%  2%53. 40+/- 1%
N <o.._Beta 18203 = OcCO 000 7.57 7.33 0. 00 0. 00
Ratio " 71.00 0. 6600 0. 0000 0. 4196 0. 4067 0. 0000
89 FRONT Raw 112 .90 0. 00 0. 00 103. BO 108. 10 0. 00 108. 20
Raw 112.00 0. 00 0. 00 104. 30 102. 40 0. 00 110. 60
... Raw 111.90 0.00 ..9.00 10830 . s 0.00 101. 10
Ave 112 .27+/- O% 0. 00+/- O% 0.00+/- 0%  103.37+/- 24  107.33+/- 8% 0.00+/~ 0% 104, &3+/- 9%
Beta 5. 63 0. 00 0. 00 0. 00 0.70 0. 00 0. 00
Ratio 1. 00 0. 0000 0. 0000 0. 0000 0. 1243 0. 0000
89 BACK  Raw 113.50 "7 8. 00 0.06 102. 10 i03. 80 [) T e 88T T T
Raw 106. 20 0. 00 0. 00 107. 50 99. 72 0. 98. 90
Raw 105 30 0. 00 0. 00 9% 43 100. 00 0. 00 104. 00
Ave 108.33+/- 4% 0. 00+/— O% 0.00+/- 0% 101. 814/- &% 101. 17+/- 2% 0.00+/- 0%  100.78+/- 3%
Beta 7.55 0. 00 0. 00 1.03 - 0.39 0. 00 B 000
Ratiec 1.00 0. booo 0. 0000 0. 1360 0. 0517 0. 0000
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Pre-Flushing of

Dosimeter _MYLA
{(n

90 FRONT Raw 373
Raw 375

v ... Raw 370

Ave 373

Beta 172

Ratio 1.

90 BACK  Raw 1030.
Raw 1005.

Raw 931

Ave 995

... Beta 766,
Ratio 1.

91 FRONT Raw 3330.
Raw 32&5.

o Raw 3327,
Ave 3307.

Beta 3014.

Ratio 1.
91 BACK Raw 349.
Raw 412

Raw 397.

Ave 404,

. __ Beta 134,
Ratio 1.

92 FRONT Raw 1951.
Raw 1532

. Raw 152

Ave 151,

Beta 23

Ratio 1.

92 BACK Raw 155.
Raw 142

Raw 133.

Ave 150.

Deta 29.

Ratio 1.

* indicates a

the Reactor Building Basement.

TLD Measurements —— DCH-&-82

SUMMARY OF DOSIMETER READINGS

R #1 . 003" #2 _...-010" #3  __ .020" #4 032" #3 _ 06A" 86 129" %7
c) {nc) tnec) {nc) {nc) {inc) {nc)

80 0. 00 0. 00 243. 50 220. 40 0. 00 201. 50

30 0. 00 0. 00 260. 30 211.80 0. 00 201. 10

40 .90 _ _________ 000 262 8B0_. = 228.80_ _ Q.00 __198. 70

L7+/~ 1% 0. 00+/- 0% 0.00+/— 0X 262 20+/- 1X  220.33+/— 4% 0.00+/- OX  200. 43+/- 1%
73 0. 00 0. 00 &61.77 19. 90 0. 00 0. 00

00 0. 0000 0. 0000 0. 3576 0.1152 0. 0000

oo 77T eo00 000 " ae2 30  299.90 0.00 219. 30

00 0. 00 0. 00 381. 90+ 244, 40+ 0. 00 231.80

40 0.00 0. 00 453. 00+ 294. 50 0. 00 236. 90

47+/- 4% 0. 004/~ 0% 0. 00+/- 0% 0.00+/-12%  297.20+/~ 1% 0.00+/- 0X 229 37+/- 4%
10 0. 00 __0.00 0. 00 &7, B3 0. 00 0. 00

00 0. 0000 0. 0000 0. 0000 0. 0885 0. 0000

00 0.00 0. 00 932. 00 751. 40 0. 00 288. 00

00 0. 00 0. 00 950. 0 702. 90 0. 00 261, 60n
o __ _. 000 _0.00 .941.30 484, 30 0. 00 297. 890

33+/— 1% 0. 00+/~ 0% 0.00+/- 0%  941.30+/- 1% 712 87+/- 5% 0.00+/~ 0%  292. 90+/— 2%
43 0. 00 0. 00 648. 40 419. 97 0. 00 0. 00

00 0. 0000 0. 0000 0.2151 0.1393 0. 0000

208 0. 00 0. 00 299. 20 277. 60 0.00 245. 10%

40 0. 00 0. 00 313. 80 257. 30 0.00 272. 80

10 0.00 0. 00 284. 20 261.70 0. 00 247. 80

75+/- 3% 0. 00+/- O% 0.00+/- 0% 299 73+/- 9% 265 57+/- 4% 0.00+/— OX  270. 20+/— 1%
55 2900 000 2953 ____ 000 _0.00 0. 00 _
00 0. 0000 0. 0000 0.2195 0. 0000 0. 0000

20 0. 00 0. 00 132. 70 127. 20 0. 00 126. 70

&0 0. 00 0. 00 128. 60 126. 10 0. 00 126. 50

10 0.00 0.00 __ 191.30 _127.70 0.00 132. 40

97+/— O% 0. 00+/— 0% 0.00+/- 0% 130.B7+/- 2%  127. 00+/— 1% 0.00+/- 0%  128.57+/— 3%
40 0. 00 0. 00 2. 30 0. 00 0. 00 0. 00

00 0. 0000 0. 0000 0. 0983 0. 0000 0. 0000

20 0.00 T 0.00 137. 30 119, 10 "7 0.00 119.90

70 0. 00 0. 00 127. 90 131. 20 0. 00 121. 60

20 0.00 0.00 £37. 90 126. 20 0. 00 139. Bo*
37+/- &% 0. 00+/- 0% 0.00+/- O% 134 37+/- 4% 129 50+/- 5% 0.00+/- OX  120.75+/- %%
&2 0. 00 0.00 13 62 4.75 000 000
00 0. 0000 0. 0000 0. 4598 0. 1604 0. 0000

rejected flier }
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Pre—Flushing of the Reactor Building Basemant.

96 FRONT Raw
Raw

Ave
Beta
Ratio

“94 BACK  Raw
Raw
Raw

Ave
__Beta
Ratio

%7 FRONT Raw
Raw
Raw

Ave
Beta
Ratio

" 797 BACA  Raw
Raw
Raw

Ave
Beta
Ratio

TLD Measurements —— DCH-46-B2

SUMMARY OF DOSIMETER READINGS

( # indicates a vejected flier

_.MYLAR #1 . 005" #2 010" _#3 ..020" #4____ ,0032" #3064 W& . 128" #7 . .
{nc} {nc) {nc) {nc) {nc) {nc) {nc)
53. 59 0. 00 0. 00 48. 43 45, 79 0.00 42 23
55. 91 0. 00 0. 00 44, 67 42,77 0. 00 40. BO
_s81.%0 . 0.00_ 0. 00 47.23 _4%. 31 0. .00 40. 71 L
53 &7+/~ 4% 0. 00+/- 0% 0. 00+/- 0% 47.45+/- 2% 44 852+/- A% 0. 00+/~ 0% 41.23+/- 2%
12. 42 0. 00 0.00 6. 20 3.38 0. 00 0. 00
1.00 0. 0000 . 0000 0. 4995 0.2719 0000
Tsi13 T 0.00 N 0. 00 4355 39. 56 0.00 3405w
51. 09 0. 00 0. 00 44 54 39. 53 0. 00 42. 33
52. 0t 0. 00 0. 00 43 93 41 39 0. 00 40. 40
51.41+/- 1% 0. 00+/- O% 0. 00+/- 0% 44 38+/- 2% 40. 19+/- 3% 0. 00+/~ O% 41.37+/- 3%
10.04 0.00 0.00 3.01 0. 00 0.00 0. 00 o
1. 00 0. 0000 0.0000 0.2998 0. 0000 . 0000
20. 55 0. 00 0. 00 19. 91 18. 87 0. 00 18. 00
20. 37 0. 00 0.00 18. 94 18. 52 0. 00 18. 34
19.89 ___ _ 0.00 ©. 00 _18.71 17. 40 0.00 18. 02 o
20. 27+/~ 2% 0. 00+/- 0% 0. 00+/~ O% 19.19+/- 3% 18. 33+/- &% 0. 00+/- O% 1B. 12+/— 1%
2.15 0. 00 0.00 1.07 0. 21 0. 00 0.00
1.00 0. 0000 0000 0. 4941 0. 0977 . 0000
“18.74 0. 00 0. 00 1B. 15 19. &7 0.00 19.25
18.32 0. 00 0. 00 18. 08 19. 75 0.00 18. 35
16, b4% 0. 00 0.00 18. 38 18. 7% 0. 00 18. 45
18, 53+/~ 2% 0. 00+/- O% 0. 00+/~ 0% 18. 204/~ 1% 19. 39+/- 3% 0.00+/— O% 18. 68+/~ 3%
9.900 0. 00 - 0.00 0.00 0.71 9. 00 0. 60 —
1700 0. 0000 0. 0000 0. 0000 0. 0000 . 0000



Pre~Flushing of the Reactor Building Basement,

TLD Measurements -- DCH-46-82

SUMMARY OF DOSIMETER READINGS

( ®# indicates a rejected flier )

Dosimeter ~ MYLAR #1 = .005" #2 = .010" #3 = .020" #4 = .032" #3 = .064" #46 = .120° #7 ===
(nc} {nc) {nc) {nc) {nc) {nc) {nc)
93 FRONT Raw  92.12 0. 00 0. 00 96. 34 92. 24 0. 00 84. 32
Raw 94 .9 0. 00 0. 00 92. 74 B7. 96 0. 00 92. 92 ,
. ..  Raw 93 34 _..0.00 _ 0.00 93.77 8232 Q.00 B8. 72
Ave 93, 47+/- 2% 0. 00+/— O% 0. 00+/- O% 94, 29+/- 2% 90.84+/— 3% 0.00+/- 0% 88. 65+/- 5%
Beta 4.82 0. 00 0. 00 5. 64 2.19 0. 00 0.00
Ratio 1.00 0. 0000 . 0000 1. 1694 0. 4537 0. 0000
793 BACK  Raw 91.78 0. 00 T 86,92 B81.70 0. 00 BZ. 74
Raw 89.95 0. 00 0. 00 9. 44 89. 26 0. 00 81.21
Raw B7. &4 0. 00 0. 00 87. 84 89. 14 0. 00 81.12
Ave 89 79+/- 2% 0. 00+/- 0% 0. 00+/- 0% B88. 73+/- 2% B4. 03+/- 2% 0. 00+/— 0% Bl. 69+/- 1%
o Beta  B.10 0. 00 0. 00 7.04 2.34 0. 00 0. 00
Ratia 1,00 0.0000 0000 0. 86793 0. 2893 0. 0000
94 FRONT Raw 907.70 0.00 Q. 00 424, 50 338. 80 0. 00 269. 90
Raw 936 20 0. co 0. 00 424. 00 33B. 60 0. 00 276.20
o Raw 935.20 0.00 0. 00 408. 20 324.80 0. 00 237. 00*
Ave 933 03+/- 3% 0. 00+/~ O% 0.00+/- 0% 418.90+/- 2% 334 07+/- 2% 0.00+/- 0% 273.03+/- 2%
Beta 659.99 0. 00 0. 00 143 BY &1.02 0. 00 0. 00
Ratia 1.00 0. 0000 . 0000 0. 2210 0. 0925 0. 0000
94 BACK FRaw 393 20 0. 00 0. 00 26800 228. 30 0. 00 224.90
Raw 397.90 0. 00 0. 00 267. 00 234. 60 0. 00 22&. 00
Raw 3835. 30 0. 00 0. 00 227. 00» 226. 10 0. 00 211. 00
Ave 392, 13+/- 2% 0. 00+/- O% 0.00+/— O% Rbb.00+/- 1L 229 03+/- 2% 0.00+/- 0%  220. 63+/~ 4%
... Beta 171 30 ... %00 000 43 37 8 _40 0. 00 0. 00
Ratio 1.00 0. 0000 0.0000 0. 2645 0. 0490 0. 0000
95 FRONT Raw 475.90 0. 00 0. 00 260. 00# 193. 40 0. 00 157. 10=
Raw 4463. 90 0. 00 0. 00 223. 20 188. 30 0. 00 136. 70
) . Raw 45500 0.00 000 = 21670 _200.10 ___0.00 132. 30 o
Ave 468.27+/- 1% 0. 00+/- O% 0.00+/- 0% 220 99+/- 3%  194.80+/- 3% 0.00+/- O%L  134. 60¢/— 2%
Beta 333.67 0. 00 0.00 86. 3% &0. 20 0. 00 0. 00
Ratio 1.00 0. 0000 . 0000 0. 2588 0. 1004 0. 0000
95 BACK  Raw 298.480 0. 00 0. 60 145 10 127. 56 0.00 e ¥ T T
Raw 306 50 0. 00 0. 00 170. 90 128. 50 0. 00 120. &0
Raw 308. 30 0. 00 0. 00 160. 00* 137. 40 0. 00 119. 00
Ave 304 47+/- 2% 0.00+/- O% 0. 00+/- 0% 0.00+/- 8%  131. 13+/- 4% 0.00+/- O%  118B.77+/- 2%
Beta 185 70 0. 00 0. 00 0. 00 12. 37 ~ 0.00 0,00 i
Ratioc 1. 00 0. 0000 . 0000 0. 0000 0. 0664 0. 6000
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Pre-Flushing of the Reactor Buvilding Basement.

#x% RESULTS ##s

TLD Measurements —— DCH-4-B82

CALCUL ATED DOSES

_ _Dosimeter = Calibration Factors _ _Mylar Chip__ Calcvlated Beta Calculated Gamma = _
. 005" . 010" . 020" . 032" Y Ave. Reading Dese Errvor Dose Errvor
{rad/nc) (rad/mnc) {rad/nc) (rad/nc} (rad/nc) (rad/nc) {nc) (rad) trad) {rad) {rad)
81 FRONT  0.00 0. 00 0. 45 0.43 0. 00 0. 44 402 &3 178. 57 16. 146 50. 64 4. 80
81 BACK 0. 00 0. 00 0. 43 0. 45 0. 00 0. 44 593. 40 260. 25 12.37 45. 81 3. 31
T @82 FRONT "0 00  © 00 ~ 0.51 0.58 0. 00 0. 54 33710 i78. 12 2a.04 47, a1 5. 31 o
82 BACK 0. 00 0. 00 0. 41 0.47 0. 00 0.44 244. 97 108. 04 11. 38 43,45 4.45
83 FRONT  0.00 0. 00 0. 60 0. 22 0. 00 0. 41 0.09 0.04 0.03 0. 108 0. 02
B3 BACK 0. 00 0. 00 0.22 0.22 0. 00 0. 22 0.08 0.02 0. 01 0.17 0. 02
84 FRONT ~0.00 0. 00 0. 32 0. 56 0. 00 0. 43 9.99 3. a1 211 9.08 0. 96
B4 BACK 0. 00 0. 00 0.38 0. 49 0. 00 0. 44 26. 16 14, 39 2. 16 ?.19 0. 88
85 FRONT 0. 00 0. 00 0. 60 0. 59 0. 00 0. 50 0.51 0. 30 0. 44 3. 44 0.32
B85 BACH 0. 00 0. 00 0. 22 0.22 0. 00 0. 22 0. 56 0. 12 0. 18 3. 25 0. 31
T B& FRONT™ 76.80 77 T 00 T 051 0. 50 0. 00 0. 51 321. 53 16345 35.80 15212 14. 28
B& BACK 0. 00 0. 00 0. 32 0. 29 0. 00 0. 31 224. 38 &8. 48 18. 71 152. 93 19. 16
87 FRONT 0. 00 0. 00 0. 4% 0. 56 0. 00 0.51 3. 10 24. 99 13. 42 108. B& 10. 36
B7 BACK 0. 00 0. 00 0. 22 0. 22 0. 00 0.22 37. 20 8. 11 3. 94 104. 84 10. 02
88 FRONT ™ © 00 0. 00 0. 51 0. 22 0. 00 "0.3& 31. 90 15 24 B.79 51. 31 3.83 T
88 BACK 0. 00 0. 00 0. 29 0. 22 0. 00 0.25 148. 03 4. 59 2. 30 51. &2 4.81
89 FRONT 0. 00 0. 00 0. 60 0. 45 0. 00 0.53 5. 63 2. 97 2. 69 21.72 2. 24
89 BACK 0. 00 0. 00 0. 50 0.93 0. 00 0. 52 7.55 3.90 2.74 20. 53 1.99
" '90 FRONT ~ 0.00  0.00 0. 33 0.45  0.00 0. 40 172.73 8. 83 15. 11 10.83 3. 81
90 BACK 0.00 0. 00 0. 40 0. 49 0. 00 0. 359 766. 10 418. 54 ®3. 19 45,72 472
91 FRONT  0.00 0. 00 0. 44 0. 43 0. 00 0. 44 3014. 43 1320. 24 246,10 59. &6 5 73
91 BACK 0. 00 0. 00 0. 44 0.39 0. 00 0. 51 134. 39 49, 15 15. 32 55, 04 5. 17
"2 FRONT ~— 0.00 8. 00 053 0.59 0. 00 0. 56 23,40 i3. 08 213 26.19 253
92 BACK 0.00 0.00 0. 26 0. 41 0.00 0. 34 29. &2 9.93 3.87 24. 60 2. 30
93 FRONT 0. 00 0. 00 0. 22 0.22 0. 00 0.22 4.82 1.05 0.99 18. 06 1.89
93 BACK 0. 00 0. 00 0.22 0.27 0. 00 0.23 8. 10 1. 94 0. &1 16. b4 i. sé
94 FRONT = 0. 00 6. 00 0.44 "0.4% 7777 0.60 0.8 TTTER9. 987 T T 30489 T 237A7T 33. &3 5 25
94 BACK 0. 00 0. 00 0. 41 0.53 0. 00 0. 47 171.30 80. 50 16. 28 44.93 4. 51
95 FRONT  0.00 0. 00 0. 41 0.39 0. 00 0. 40 333. &7 133. 10 6. 12 27. 42 2. 62
95 BACK 0. 00 0. 00 0. &40 0.51 0. 00 0. 54 183. 70 103. 72 12. 02 24.19 2. 29
& FRONT 0. 60 0. 00 0.23° T 0.29 - 0.00 0. 256 12 43 - 3.2t — 078 8.40 o.80 "
96 BACK ©. 00 0. 00 0.389 0.59 0. 00 0. 48 10. 04 4. 86 1. 64 8. 43 0. 83
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##% RESULTS »*%%

CALCULATED DOSES

. Dosimeter ____ Calibration Facters ___ ____ . Mylar Chip . Calculated Beta = Colculated Gamma ___
. DO5" . o10" . 020" . 032" . 044" Ave. Reading Dose Error Dose Error
(rad/nc) (rad/nc) f<rad/nc) (rad/nc) (rad/mnc) (rad/nc) {(nc) (rad) {rad) {(rad? (rad)
97 FRONT 0. 00 0. 00 0.23 0.48 0. 00 0. 36 2.15 0.77 0.40 3. &% 0. 35
27 BACHK 0. 00 0. 00 0. 60 0. 59 0. 00 0. &0 0. 00 0. 00 0. 00 3. 81 0.37
- f



G711

_Dosimeter _ Beta  Gamma _ Exposure Beta Dose Rate __ Camma Dose Rate I
’ Dose Dose Time Error Error
(rad) (rad} (hr) (rad/hr) (rad/hr} {rad/hr}) (rad/hr)
81 FRONT 178.57 50. &4 3.1 5 72E+01 5. LBE+00 1. 62E+01 1. S4E+00
81 BACK 260. 25 44. 81 3.1 B.34E+01 3. 94E+00 1. SC0E+01 {. 70E+00
82 FRONT ~~ 178.12° 7 47T 4 31 5. 71E+01 7. 70E+0D 1. 52E+01 1. 70E+00 )
82 BACK 108. 04 44, 45 3.1 3. 46E+01 2. 6SE+00 1. 42E+01 1. 43E+00
83 FRONT 0.04 0.18 1.0 3.78E-02 2. @3E-02 1. 78E-01 1. 75E-02
83 BACK 0. 02 0. 17 1.0 1.74E-02 9. 10E-03 1. 70E-01 1. b2E-02
‘84 FRONT 441 9. .08 37 1. 41E+00 &. 77E-0O1 2 F1E+00 3. 04E-Oi
84 BACK 11. 39 9.15 3.1 3 65E+00 4. 92E-01 2. 93E+00 2. BZE-O1
85 FRONT 0. 30 3. 43 3.1 9.74E-02 1. 42E-01 1. 10E+00 1. 04E-01
85 BACK 0. 12 3.25 3.1 3.94E-02 5.43E-02 1. 04E+00 1. OLE~O1
"B6 FRONT 7 77183.35 185718 "~ — 2.3 7. 0ZE+01 1. 53E+01 & 53E+01 & 13E+00
86 BACK 48, 48 152. 93 2.3 2 94E+01 8. O3E+00 &, S4E+01 &. S1E+00
87 FRONT 26. 99 108. 8BS 2.3 1. L4E+01 5.74E+00 4. A7E+01 4. 49E+00
87 BACK 8 11" 104. 85 2.3 3 4BE+00 1.95E+D0 4. SOE+01 4. J0E+00
a8 FRONT 15,28 5131 2.3 L SAE+00 3.77E+00 2 30E+01 3 O7E+00
89 BACK 4.39 51. &2 2.3 1.97E+00 9.89E-01 2 22E+01 2. 04E+00
89 FRONT 2.97 21.72 2.3 1.27E+00 1.13E+00 9 32E+00 9. 49E-0C1
89 BACK 3. 90 20. 53 2.3 1.647E+00 1. 1BE+00 8. Q1E+00 8. 33E-01
"'90 FRONT ~— 48,837~ 30.83 =~ 371 2 23E+01 4. S0E+00 1. 33E+01 1. Z3E+00
90 BACK 418. 54 45 72 31 1. 36E+02 2. 12E+01 1. 52E+01 1. 53E+00
91 FRONT 1320. a4 59. 6& 3.1 4 29E+02 8. 47E+00 1. 94E+01 1. B&E+00
1 BACK &9. 14 55, 04 3.1 2. 25E+01 4. 9BE+00 i. 79E+01 1. 6BE+00
‘B2FRONT ™ i30T 2519 371 T4 25E+00 &.93E-D1 8. 30E+DO 8. 21E-O1
92 BACK 9.93 24. 40 3.1  3.22E+00 1.24E+00 7. 99E+00 7. 47E-01
93 FRONT 1.05 18. 06 3.1 3. #41E-01 3.21E-01 5. 86E+00 &. 15E-01
93 BACK 1. 96 14. b4 3.1  &.37E-01 1.99E-01 3. 40E+00 5. OLE-O1
"'94 FRONT T 85 82 TA1TTT990E¥01 8. OLE+00 T "1 BiE+01 177iE+00 b o
94 BACK 44 54 3.1 2 42E+01 5.2BE+00 1. 44E+01 1. 47E+00
95 FRONT 133. 10 27. 42 3.1 4 32E+0L 1. 99E+00 B. 90E+00 B. S1E-01
953 BACKH 103. 72 24. 1% 3.1 3. 37E+01 3. 90E+00 7. BSE+00 7. 42E-01
95 FRONT 321 8 40 3i 1.'04E+00 2. 52E-61 2. 73E+00 2. H0E-O1 o Tt
96 BACK 4.84 8. 43 3 L. S8E+00 5. 33E-01 2 74E+00 2. 70E-01

Pre-Flushing of the Reactor Building Basement,

TLD Measurements —-— DCH-6-82

*#% SUMMARY OF DUSES AND DOSE RATES ###%
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Pre—Flushing of the Reactor Building Bassement., TLD Measurements —— DCH-4-82

%u## SUMMARY OF DOSES AND DDSE RATES »#%

Dosimeter_ _ _Beta __  Gamma  Exposure Beta Dose Rate Gamma Dose Rate

. Dose Dase Time Error Evror T T - )
(rad) (rad) {hr) (rad/hr) {rad/hr) (rad/hr) (rad/hr)
97 FRONT 0.77 349 a.1 2. 49e-01 1. 30E-01 1. 20E+00 1. 12E-01
97 BACK 0. 00 3.81 31 0. 00E+00 0. O0E+00 1. 24e+00 1. 19E-01
- . .
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