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SUMIMARY

The use of thermoluminescent dosimeters (TLDs) for beta dosimetry has
tradicionally invelved inaccuracies aue 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 cerrect 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 configurat:ons were developed
to provide better discrimination to low-energy betas. The dosimeters are
assembled and analyzed in the PML TLD Laboratory. Design considerations,
analysis procedures, quality zssurance, 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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iliTRODUCTICN

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 decontamiration and cother 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 7LiF, 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 c.libration 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. Wher. 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_MULTI-ELEMENT BETA DOSIMETER DESCRIPTION

PHYSICAL DESCRIPTION OF THE DOSIMETER

The recsearchers 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 fiberboeard
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 rwlti-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
additicnal 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 1.
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 versici 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.




FIGURC 1. PNL Eight-Element Dosimeter




DOSIMETER SHIELD CHARACTERISTICS

A11 of the shields tced in the multi-element dosimeter are made of alumi-
-6 .
in., the

aluminum is deposited or a mylar film. Thke cther six shields in the seven-

num (see Figure 2). In the case of the thinnest shield, 2 x 10

element dosimeter are square sheets of aluminum measuring 1.91 cm (3/4 in.) on
a side. They have thicknesses of 0.013 cm (0.005 in.}), G.025 cm (0.010 in.),
0.051 cm (0.020 in.), 0.081 cm (0.032 in.), 0.163 cm (0.964 in.), and 0.318 cm
(D.125 in.), respectivelv. (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 dersity of a]um1num, 2.7 x 103 mg/cm The mass thicknesses
of the shields range from 0.013 mg/cm to 860 mg/cm 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 showin on the curve, the aluminized mylar film will
stop only those beta particles with energies less than 3 keV. [Hlone of the
shields will significantly affect the penetration of garma 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 fioures, TLD respcnses
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 dcse delivered to the dosimeter (speci-
fically the dose to the mylar-covered TLDs), producing normalized respcnses 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 shieid thickness. Nearly

all the beta particles emitted by 90Sr/ maximum energy 2.3 MeV) are stopped

by the thickest filter.
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PNL Eight-Element Dosimeter Shields

FIGURE 2.
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In Figure 4. natural uranium beta particles hav an Emax similar to
9OSr/QOY, 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) irradiated the TLDs behind the thickest shield, but the two
low energy beta sources, 85 147Pm, failed to irradiate the TLDs behind
the 0.051-cm shield. Finally, the beta particles from the 137Cs/137mBa

source were stopped by the material encapsulating the source; the only TLD

Kr and

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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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 AWD QA PROCEDURES FOR THE TLDS

The TLDs used in the multi-element beta dosimeter are 0.318 cm by
0.318 cm by 0.089 cm (1/8 in. by 1/8 in. by 0.035 in.) TLiF 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 dan
effective atomic number for photoelectric abscrption of 8.14, compared with
7.42 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 R). The
amount of 1ight 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

. i 60
thermoluminescent response at an exposure of 1 roentgen using a =~ Co 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 PHL 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-hackground 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 137¢5 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 ¢nd 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
mear 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 AND 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 1light produced
(see Figure 9). The amourt of light 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
1ight output versus temperature for a TLD. A typical glow curve is evident on
the video screen in Figure 8. Figure 10 presents a detailed representafion 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 1light output of the TLD.
This is the method used to analyze the TLDs from the PNL multi-element dosim-
eters. From the total 1light 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 14Carbon—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 Thermoluminescence Analyzer and Picoprocessor
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FIGURE 10. Typical TLD reader Glow Curve for a TLD-700

MULTI-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 calibratiorn
sources are presented in Figure 4.

TABLE 1. Beta Calibration Sources

Maximum Beta

Nuclide Energy (MeV)
1470 0.23
85y 0.62
2041, 0.76
90,90y 2.3
106p,,/106gp 3.5

14




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

energies ranging from 15 to 78 keV, and to a calibrated
scurce emitting 662-keV gammas. These measurements characterized the response
of the dosimeters to photons. The responses of seven element dosimeters to
these photon sources are presented in Figure 5. These studies demcnstrated
that the attenuation of photons 1is 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 aluminum 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
137¢5/137M34 to be 0.204 rad/nc. This
value can be multiplied by the response of the 0.318-cm Al-filtered element of

determined from the irradiation by

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 dosimetey exposed to a calibrated beta source, a beta "Calibration Factor"
(CF) was determined by subtracting the gamma component (the reading of the
elem-nt covered bv 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/cmz. This factor could then be used to
convert tihe 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 caiibration source. For each of the five elements with aluminum
shields between 0.013 and 0.163 cm 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 ralibration
source's energy distribution: high beta energies resulted in high values of
these ratios.

15



This data was plotted in Figure 11 for .2e 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
thermeluminescence analyzer and picoprocessor. This analysis results in TLD
responses in units of nanocoulombs of !ight output. The TLD resnonses 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
susnicious 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. 1In
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 twog 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
set of calibration factors determined by the calibration irradiations. The CF
values were determined by applying the fitted equations shown in Figure 11.
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 CF = -1.0032 * R + 0.9943
3 0.025 CF =-1.096C * 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 + D.6215

18




TABLE 4. Analysis of Exposed Four-Element Dosimeter

Beta Calibration Factor

Shield ETement Average
(cm) Ratio (rad/nc) (rad/nc)
0.051 Al 0.321 0.364
0.409
0.081 Al 0.118 0.454
Beta Dose = (201 nc) * (0.408 rad/nc) = 82.4 rad
Gamma Dose = (342 nc) * (0.204 rad/nc) = 65.8 rad

The final two lincs of Table 4 show the convercion 2f 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 ocamna dose
celculatior uses the TLD response frorm the element shielded by the thickest
aluminum shield, with a gamma calibration factor determined by the caiibration
irradiations.

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

TABLE 5 Data for Exposed Seven-Element Dosimeter

Gamma + Beta Beta Element Calibration

Element 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.C51 cm Al 177.C 16.5 0.2071 (0.4488)

5 C.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 cxample wes fourna vy 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, ¢ calipbration factor could have been found by
averaging the CF values for elements 2-6: 0.566 rad/nc. However, it would be
pour practice to include element 6 in the beta calibration ftactor deternina-
tion, since nu betas penetrated the filter--the TLD response was zero. There-
fore Timits were set on the ratios of cach element: if the ratios were below
the lower limits, the element was disregarded in the beta CF determination.

90Sr/gOY spectrum was

[f the ratio was above the upper limit, the CF for a
assigned to that element. The reasoning for setting the lower limit was to
avoid using the results of thick-filtered elements in & low-energy tieid where
these elements would be insensitive. From the results of the calibration
studies, the lower ratio limits were set tor elements 4, 5, and 6 as the ratio
values corresponding to the uranium spectrum. HNo 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,
«-®, corresponding to ratios for a 90Sr/gOY beta field. The linearity of
the ratio-CF equatiouns are suspect tor 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 therefor- 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 (.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 dosimeter. In the four-
element dosimeter a lower limit could not be set for the two important

aluminum-covered elements, since the two thinnest filters were not available.




(In Figure 11 the equaticns for these two elements were shown as dashed lines
above the uranium CF, showing thit these segments were used for the four-
element dosimeter analysis, but not for the seven-element dosimeter analysis.)
Thus in low-enerey beta fields we had to rely on the ratics from the 0.051-cm
and C.081l-cm Al filters, even though the 0.013-cm and C.025-cm filtered ele-
ments would have eiven more reliable CF values.

A computer code, RATIC7, has been written and used at PNL for the dosim-

eter data anelysis. This code is listed in Appendix I.

Error Aralysis

The major components of the error in @& dosimeter measurement comes from

uncertainties in:

e TLD chips

e TLD rcader

e Calibration measurement and curve fitting

e Dosimeter placemert and irradiation.
A thorough analysis of the measurement errors would involve isoiating each
individual Tactor effectine each component identified abcve, determining the
variability of each factor, and combining all ¢f 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 ~ach dosimeter's analysis.

The basic formula for converting a dosimeter response to measured dose
is:

b= 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 €amma response
subtracted off). The ervor analysis for these dosimeters consists of evaluat-

ing the observed variation for each of the two components, CF ard TLD, and

combining these into a total error for the measurement. The variation in CF




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:

-2 + 2
°TLD "N OTLb-1 T OTLD-2
"These two standard deviations were then combined to get the total beta error:

o] 2 [e] 2
i CF LD
op =D 5+ 5

CF TLD

The error for the gamma dose was found in a similar manner, using the
same equation for 9p- 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. crp 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.



COMPILATION OF DATA

DESCRIPTION OF EXPERIMENTS

Multi-element beta dosimeters have teen 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 December 3 and December 15, 1981. Ten dosimeters were used in the
vicinity of the dome monitor and cn 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 i3
presented in Appendix II. A summary of the dosimeter placements and the
resulting dose rates are presented in Figures 12a, 12b, and 12c; and in
Tables 6a, 6b, and 6cC.

Tables 6a through 9 Tist four dose rates for each dosimeter location:
the beta dose rates for the front and back of the dosimeter and the gamma dose
rates for the fro-t 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.
Such a value would, of course, be nonsense. Any dose rate of zero (or
smaller) should be interpreted as being lower than the desimeter's minimum

level of detection.
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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 NDose Rate Camma Dose Rate
Type TLD Location Exposure Time Front Back Front Back
Surface _# # Locatior Description —Tn Tut (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 £ 125 48.8 + 4.6 68.2 £ 12.1
g5 12:00 12:00
E
5‘2 2 HB8-2 Vertical surface, side of monitor 12/3/81 12/15/81 288 113 ¢ 92 1820 t 440 552 + 52 606 + 57
® o 12:00 12:00
o
=3 3 HB8-3 Vertical surface, side of monitor 12/3/81 12/15/81 288 827 + 57 0 156 £ 16 167 + 16
S .
3= 12:00 12:00
39
zn 4 HB8-4 Vertical surface, side of monitor 12/3/81 12/15/81 288 1070 = 89 Q 113+ N 138 + 14
g3 12:00  12:00
=t
= 5 HB-5 Vertical surface, side of monitor 12/3/81 12/15/81 288 516 + 268 33.0 £ 22.9 138 + 13 155 + 15
B 12:00  12:00
nN
~J
T 6 H8-6 Facing stairs and in front of 12/3/81 12/15/81 288 333 + 83 3670 + 79 391 + 39 417 + 39 ...
g hatch, TLD on immediate right 12:00 12:00
2.8
S5 7 H8-7 Facing stairs and in front of 12/3/81 12/15/81 288 191 % 72 3070 + 250 398 + 40 428 + 41
3 TLD on immediate left 12:00 12:00
)
. i 8 HB8-8 Facing stairs and back cairs, 12/3/81 12/15/81 288 110 & 23 4020 ¢ 280 379 t 36 440 + W
s TLD on left corner of r.of 12:00 12:00
- 0
E 8 9 HB8-9 Facing monitor and back to stairs, 12/3/81 12/15/81 288 69.9 + 33.5 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 45.9 ¢ 20.2 49.0 + 33.3 221 £ 1 219 + 21
12:00 13:00
Notes:
1. HPR-214

Horizontal and vertical measurements - front side of TLD system against monitor surface.
2. Elevator Roof Measurement
Horizontal measurements - back side of TLD system against roof surface.
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TABLE 6b. Pre-Gross Decontamination Experiment Dosimeter Placement and Results -
305 Foot Elevation

Date and Time Expcsure Beta Dose Rate Camma Dose Rate
TLD Location Exposure Time Front Back Front Back
# # Location Description n Out (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 t 62 666 + 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 H6 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 flonr, St area 1427 1838
Rx Bldg.

18 HS Horizontal surface, taped to floor, SW 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 D-ring wall 12/9/81 12/15/81 148.2 S5S1.4 ¢ 39.5 0 289 + 27 269 + 26
"4 feet above floor, NW area Rx Bldg. 1427 1838

26 66 Vertical surface, tapei to liner 4 feet 12/9/81 12/15/81 148.2 1370 + 940 267 + 5S4 285 + 28 305 + N
above floor, NW 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
" 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 t+ 37
junction box W8 feet off floor 1427 1838

2 SOF Horizontal surface, taped to floor, 12/9/81 12/15/81 148.2 305 + 91 5010 + 920 413 = 42 410 + 39

SW area of Rx Bldg. 1427 1838



TABLE 6c. Pre-Gross Decontamination Experiment Dosimeter Placement and Results -
— 77" 347 and 367 Foot Elevations

Date and Time Exposure Beta Dose Rate GCamma Dose Rate
TLD Location Exposure Time Front Back Front Back
# # Location Description n Out (hr) (mrad/hr) (mrad/hr) (mrad/hr) (mrad/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 fioor by hatch ccier, NE area Rx Bldg. 1507 1838
30 31W 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 V3 Vertical surface, taped to liner behind 12/9/81 12/15/81 147.52 90.9 + 32.7 16.5 t 9.6 68.1 + 7,0 59.8 + 5.6
enclosed stairwell "4 feet above floor 1507 1838
39 V4 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 t 8.5
stairwell wall "4 feet above floor 1507 1838
34 36W Vertical surface, taped to D-ring wall 12/9/81 12/15/81 147.52 129 t 25 39.3 + 17.5 121 £ 12 122 £+ N
"4 feet above fioor, SE area Rx Bldg. 1507 1838
37 H10 Horizontal surface, taped to floor near SW 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
nN 43 S0W Vertical surface, taped to Esst side of head 12/9/81 12/15/81 147,52 398 z 32 153 + 28 134 £ 14 124 £ 12
©o stand, SW area Rx Bldg. 1507 1838
44 52 Horizontal surface, taped to top of head 12/9/81 12/15/81 147.52 357 ¢ 49 1690 ¢ 78 151 % 15 146 + 18
stand, SW 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 1638
50 B1 Horizontal surface, placed on floor below 12/9/81 12/15/81 147.52 630 = 95 11200 £ 470 461 + 44 456 + 47
junction box, West area Rx Bldg. 1507 1838
46 H9 Horizontal surface, taped to floor "4 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 87.1 ¢ 8.1
above floo-, West area Rx Bldg. 1507 1838
49 63 Horizontal surface, West axis of in core 12/9/81 12/15/81 147.52 4640074800 248000+21000 7860 + 1280 6090 : 64C
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 + 36
top D-ring wall, East area Rx Bldg. 1507 1838
41 V11 Vertical surface, 367 foot elevation, 12/9/81 12/15/81 147.52 182 + 136 525 + 123 766 ¢ 72 243 £ 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 TLD tree experiment, four muiti--lement 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 ot 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
tisted 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. Post Gross Decontamination Experiment Dosimeter Placement and Results -
T 305 Foot Elevation
Date and Time fExposure Beta Dove Rate Gamma Dose Rate
Location Exposure Time Front Back Front Back
# Location Description n Dut (br) (mrad/hr) (mrad/hr) (mrad/hr) (mrad/hr)
13 Vertical surface, taped to liner “4 feet 3/25/82 4/22/82 668 15.2 £ 7.0 7.69 t 5.46 202 + 20 203 + 19
above floor, NE area Rx Bldg. 1500 1057
H7 Horizontal surface, taped to floor, NF area 3/25/82 4/22/82 668 295 + 142 158 + 120 228 £ 23 241 £ 24
of Rx Bldg., SE area under CF-T-1A 1500 1057
B4 Horizontal surface, ptaced on top of junction 3/25/82 4/22/82 668 6520 = 1340 35.6 36.9 375 + 35 338 t+ 32
box, NE area Rx Bldg. 1500 1057
V9 Vertical surface, taped to D-ring wall "4 feet 3/25/82 4/22/82 668 139 t 66 354 ¢ 35 351 & 34
above floor, SE area Rx Bldg. 1500 1057
H6 Horizontal surface, taped to west area of 3/25/82 4/22/82 668 0 699 + 195 2930 + 280 2760 t 270
hatch cover, SE area Rx Bldg. 1500 1057
V8 Vertical surface, taped to front side of 3/25/82 4/22/82 668 158 + 107 262 235 332 + 32 347 £ 32
aircooler B 4 feet above floor, SE area 1500 1057
Rx Bldg.
34F Horizontal surface, taped to floor, south 3/25/82 4/22/82 668 24.8 £ 37.7 136 + 27 279 + 27 273 t 26
area Rx Bldg. 1500 1057
67W Vertical surface, taped to L-ring wall 3/25/82 4/22/82 668 111 ¢ 73 45,1 311 155 ¢ 15 150 £ 15
"4 feet above floor, NW area Rx Bldg. 1500 1057
63 Vertical surface, taped to D-ring wall 3/25/82 4/22/82 668 0 193 134 801 + 77 717 £ 70
4 feet above floor, W ares Rx Bldg. 1500 1057
Vs Vertical surface, taped to south equipment 3/25/82 4/22/82 668 203 t 22 315 ¢+ 67 119 £ 12 110 £ 11
hatch wall 4 feet above floor 1500 1057
H3 Horizontal surface, taped to floor, West 3/25/82 4/22/8. 668 730 + 188 4430 2090 535 ¢ 52 523 ¢ 54
area Rx Bidg. 1500 1057
55P Vertical surface, taped to D-ring wall 3/25/82 4/22/82 668 45,0 ¢ 15.7 6.7 28.3 195 £ 19 193 + 20
"4 feet above floor, SW area Rx Bldg. 1500 1057
B3 Vertical surface, taped to underside of 3/25/82 4722/82 668 321 ¢ 33 231 32 262 + 27 275 + 26
junction box "8 feet off floor 1500 1057
SOF Horizontal surface, taped to floor, SW 3/25/82 4/22/8: 668 73.7 ¢ 1..8 579 t 67 275 t 26 7252 + 24
area Rx Bldg. 1500 1057



TABLE 7b.  Post Gross Decontamination Experiment Dosimeter Placement and Results -
347 and 367 Foot Elevations

Date and Time Exrosure Beta Dose Rate Camma Dose Rate
TLD Location Exposure Time Front Back ~ Front Back
# # Location Description n Out (hr) (mrad/hr) (mrad/hr) (mrad/hr) (mrad/hr)
13 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 ¢ 6.1 59.8 + 6.0
above floor by hatch cover, NE area Rx Bidg. 1328 1057
14 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
15 32 Vertical surface, taped to liner "4 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 flcor, NE area Rx Bldg. 1328 1057
18 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
" feet abcve floor, Ezst area R« Bldg. 1328 1057
19 V3 Vertical surface, taped to liner behind 3/26/87 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
67 V4 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 flocr 1328 1057
12 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
68 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
w 70 H10 Horizontal surface, taped to floor near SW 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
73 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, SW area Rx Bldg. 1328 1057
11 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, SW area Rx Bldg. 1328 1057
74 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 % 7.1
stand, SW area Rx Bldg. 1328 1057
75 49 Vertical surface, taped to liner 4 feet 3/26/82 4/22/82 645.5 34.8 + 11.8 3.29 ¢ 6.76 69.8 + 6.8 70.4 £ 6.9
above floor, SW area 1:x Pidg. 1328 1057
| 76 V2 Vertical surface, taped vo 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
| " feet above floor, West area Rx Bldg. 1328 1057
| 77 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 Rk« Bldg. 1328 1057
| 78 H9 Horizontal surface, taped to floor "4 feet 3/26/82 4/22/82 645.5 74.4 £ 247 783 + 119 128 + 13 137 + 13
South of open stairwell, West area Rx Bldg. 1328 1057
80 56 Vertical surface, taped to liner 4 feet 3/26/82 4/22/82 645.5 26,5 + 5.1 14.7 = 4.4 22.0 £ 4.9 50.6 + 4.9
above floor, West area Rx Bldg. 1328 1057
7 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
72 AR Vertical surface, 367 foot elevation, taped 3/26/82 4/22/82 645.5 73.6 £ 26.3 331 £ 54 536 + S0 S71 + 54

to inside D-ring wall, East area Rx Bldg. 1328 1057
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9t

Building Basement

Placement of TLD Trees During Pre-Flushing of the Reactor

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
elevacr,on 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 #1. lowering or raising of the TLD
hatch on the 305 foot elevation tree.
basement.

3 TLD tree lTowered through penetra- The front side of the TLD tree was There was a slight problem with the
tion R-37, west of CF-T-1B and facing toward the "A" D-ring wall. Towering and raising of the TLD
against the "A" D-ring wall on the tree.

305 foot elevation into the
basement.
4 TLD tree Towered 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.

Towering or raising of the TLD
tree.




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 Camma Panasonic Harshaw
Tree TLD tion Tn Out Exposure Front Back Front Back Reta Camma Beta Camma
# R (ft) Date & Time Date & Time (hrs) (rad/hr) (rad/h. (rad/h) (rad/hr) {rad/hr) (rad/hr) (rad/hr) (radshr)
1 85 300 6/22/82 6/22/82 3.z 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 + 0.3 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 + 4.0 16.2 £ 1.6 15.0 = 1.7 48.077 16.987 12.885 23.750
0945 1252
w 2 89 30) 6/22/82 6/22/82 2.33 1.27 £ 1.15 1.67 + 1.18 9.32 + 0.97 8.81 + (.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 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 41.2072 NA 38.283
1039 1259
86 285 6/22/82 6/22/82 2.33 70.2 + 15.4 29.4 t 8.0 65.3 t 6.1 5.6 t 6.5 NA 85.837 7.125 76.824
1039 1259
3 93 300 6/22/82 6./22/82 3.08 0.341+ 0.321 0.637 + 0.199 5.86 £ 0.62 S.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 a.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 1.246 £ 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 1.586 + 0.53 2.73 + 0.76 2.74 + 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 56.442 18.182 33.766 21.948

0951 1256




CONCLUSTONS

The PNL multi-element beta dosimeter is a reliable device for determining
dnses 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: wusing a fixed calibration factor
can result in a posr estimate of the dose. As illustrated by Figure 7, using
only the calibration factor for betas from 90Sr/gOY can result in an underesti-
nate of the dose as large as a factor of 5. The comparisons between the PNL
dosime*er and dosimeters supplied by Vendor 2, the PNL dosimeters evaluated
higher beta doses than those evaluated by the other dosimeters, indicating
that the PIL. dosimeters were operating as expected.

In Figure 6, a comparisor 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 helf 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 1is one important factor that could contribute to the discrepancy
between the PNL, Vendor ¢, 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 c¢f 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 1ikely that this effect occurred in

some of the dosimeter ceriparisons.

The nonuniformity of beta radiation fieids could also contribute to a
poor dose determination by a multi-element dosimeter. The analysis of our
dosimeter assumes that the entire dosimeter is 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 ir 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 conuld 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 cosimeter #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 amourt of Tow energy
x-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 simiiar for betas and low-energy x-rays. The
presence of these low energy x-rays would therefcre 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 radiatior 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 iow 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 ccntribution 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 THI-2 exposures never seemed to be high enough to cause such

interference.
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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 Tower 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 I
SOURCE CODE LISTING FOR RATIO7




0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
oo1e
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057

sNeNeoNoNoNeoNe R

C

10

APPENDIX 1
SOURCE CODE LISTING FOR RATIO7

This Program Analyzes Multi—-element Beta Dosimeterc
It 1s designed to handle either 4-element or 7-element
dosimeters, with 3 TLD’s 1in each element

Written by R I S 7/82
Altered 1/83

CHARACTER#1 ANS, BACK/'B’/, STAR (200, 7, 3)/4200%" /
CHARACTER®#3 OLDNEW, OLD/ ‘OLD "/
CHARACTER#5 FRNTBK(2)/ 'FRONT’, ‘BACK "/
CHARACTER#8 HDG(7)/ '"MYLAR #1 ', * 005" #2’,’ 010" #3’, ' . 020" #4~,
1+ 032" #5’, 7 064" #&', ' 125" #7'/
CHARACTER®24 FLNM
CHARACTER®#80 TITLE
DIMENSION RAW(ZEC0, 7, 3), AVE(200, 7), IPCT (200, 7), RATIO(200, 6).
1 CAL(2CC, 6),DOSE(200), ID(200), IFB(200), COEF (&), YINT{(6),
2 RATIOMAX(6), RATIOMIN(6) . BETA(200, 6), GAMMA(2.0), GAMDOS(200)
3 ERBDOS(200), ERGDOS(200), HR(200)
DATA CAL/1200%#0. /7, RATIO/1200%0 /
BATA HR/200%2 /

OPEN FILES

WRITE(6,10)

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

FORMAT (A24)
OPEN(UNIT=10, FILE=FLNM, STATUS='0LD’, READONLY)
OPEN(UNIT=15, 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
RATIOMAX (2)= 7800
RATIOMAX (3)=. 6641
RATIOMAX (4)=.5174
RATIOMAX (5)=. 3325
RATIOMAX (6)=. 0655
RATIOMIN(2)=0
RATIOMIN(3)=0
RATIOMIN(4)=. 2996
RATIOMIN(S)=. 1871
RATIOMIN(6)=. 0392
CALMAX=. 218
GCOEF=. 2037
DESCR=5

I.1




0058
0059
0060
0061

0062
0063
0064
0065
0066
0067
0068
0069
0070
0071

0072
0073
0074
0075
0076
0077
0078
0079
0080
0081

0082
0083
0084
0085
0086
0087
0088
0089
0090
0091

0092
0093
0094
0095
0096
0097
0098
0099
0100
0101

0102
0103
0104
0105
0106
0107
0108
0109
0110
o111

0112
0113
0114
0115
0116
0117
0118
0119
0120
0121

C

IDESCR=IINT(D

C INPUT

C

100

110

130

145
160

165
170
171

c

C Use old Calibration Factors

C

174
C

WRITE (6, 100)
FORMAT(/’ Inp
READ (10, 110)7T
FORMAT (A80)
DO 160 I=1,200
READ(10, #)ID(I)
IF(ID(I).LE. O
READ (10, 130)ANS
FORMAT (A1)

ESCR)

ut’)
ITLE

)GOTO 170

PRINT#, ID(I), ANS

IFB(I)=1
IF (ANS. EQ. BACK)
READ (10, #)HR(
DO 145 IC=1,7
READ (10, #) (RAW(
CONTINUE
ND=200
WRITE (6, 165)

FORMAT (7’ ### LIMIT OF 200 DOSIMETERS —-- ANALYSIS PROCEEDS ### ‘)

IFB(I)=2
I

I,IC,J),J=1,3)

READ(10, 171, END=174)0LDNEW

FORMAT (A3)
IF(OLDNEW . NE

. 0OLD)GOTO 174

COEF (4)=-1. 5103
COEF (5)=-2. 3398

YINT(4)=. 9901
YINT(5)=. 9901
CALMAX=. 3511
RATIOMAX (4)=0
RATIOMAX (5)=0
GCOEF=. 2394
CONTINUE

C PROCESS RAW COUNTS

C

175

177

179

180
C

WRITE(6, 175)

. 4231
. 2731

FORMAT (/ 7/’ OFF AND RUNNING. .. ', //)

IF (ND. NE. 200)ND
DO 200 I=1,ND
WRITE(6,177)1

=1-1

D(I), FRNTBKR(IFB(I))

FORMAT (I8, 1X, AS)

DO 184 IC=1,7
AVE(I, IC)=0.
SUMX2=0.
SUMX=0.
DO 179 J=1,3
AVE(I, ICi=AVE(I
SUMX=SUMX+RAW( I
SUMX2=SUMX2+RAW
AVE(I, IC)=AVE(I
SD=0.
IF (SUMX2-SUMX#
1

> IC)+RAW(I, IC, U)
» IC, J)
(I, IC, J)#RAW(I, IC, J)

» IC) /3.

SUMX/3. . GT. 0.)
SD=SQRT ( (SUMX2-SUMX#SUMX/3. ) /2

IF(AVE(1, IC). GT. 0. )SD=SD/AVE(I, IC)

PCT=SD#100.

C Test for fliers in the TLD data

C

[.2

(Dosimeters read out before 3/82)

)



o122 IF(PCT LE. DESCR) GOTO 183

0123 C12=100 #ABS(RAW(I, IC, 1)~-RAW(I, IC, 2))/RAW(I, IC, 2)
0124 C23=100 #ABS(RAW(I, IC, 2)—-RAW(I, IC, 3))/RAW(I, IC, 3)
0125 C31=100 #ABS(RAW(I, IC, 3)-RAW(I, IC, 1))/RAW(I, IC, 1)
0126 NLO=0

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

o128 1IF{C23 LT DESCR)NLO=NLO+1

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

0130 IF(NLO GE. 2)G60T0 183

0131 IF(NLO EQ 1)60T0 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 Z » DESCR+3, reject element data for elt 4-4
0135 IF(PCT LT DESCR+3.) GOTO 183

0136 AVE (1, IC)=0.

0137 DO 1820 JU=1.3

0138 1820 STAR(I, IC, )="#»"

0139 GOTO 183

0140 C --— one TLD 1s a flaier

0141 1830 IF(C12 .LT. DESCR)ISTAR=3

0142 IF(C23 . LT DESCR)ISTAR=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 .EQ. 1) KK=2

0148 PCT=100 #SQRT (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 IF(IC EQ 7)SD2CTS=SD2CTS+(PCT/100 #AVE(I,7))#%2
0151 IF(IC EQ. 7)ERGDOS(I)=SQ@RT(.093# 093 + PCT/100. #PCT/100. )
0152 IPCT(I, IC)=INT( 5+PCT)

0153 C

0154 C Subtract off Gamma Component of TLD responses

0155 c

0156 184 CONTINUE

0157 DO 185 IC=1.6

0158 BETA(I, IC)=AVE(I, IC)-AVE(I, 7)

0159 185 IF(BETA(I,IC).LT. 0. )BETA(I, I1C)=0

0160 GAMMA (1 )=AVE (1,7)

0161 C

0162 C Determine Calibration Factors

0163 C

0164

0165 IF(BETA(I, 1).LE. 0.) GOTO 189

0166 DO 188 J=2,6

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

0168 189 IF(AVE(I,2).6GT.0. .0OR. AVE(I,3).GT.0. .OR. AVE(I,®&)
0169 1 .GT. 0.) GOTO 190

0170 C -~ 4-Element Dosimeter

0171 DO 1892 J=4,5

0172 CAL(I, U)=RATIO(I, J)*COEF(J)+YINT(J)

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

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

0176 GOTO 1995

0177 C —— 7—-Element Dosimeter

0178 190 ICAL=0

0179 SUMCF=0.

0180 SUMCF2=0.

0181 DO 199 J=2,6

0182 IF(RATIO(I,J) _LT. RATIOMAX(J)) GOTY 192

0183 CAL (I, U)=CALMAX

0184 ICAL=ICAL +1

0185 GOTO 195
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0186 192 IF(RATIO(I, J) _LT. RATIOMINC(J)) GOTO 199

0187 CAL (I, J) = RATIO(I, J)#COEF(J) + YINT(J)

0188 ICAL=ICAL+1

0189 195 CAL (I, 1) = CAL(I.1) + CAL(I.,JU)

0190 SUMCF=SUMCF+CAL (I, J)

0191 SUMCF2=SUMCF2+CAL (I, J)#CAL(I, J)

0192 199 CONTINUE

0193 CAL (I, 1) = CAL(I.,1)/ICAL

0194 SD2CF=(SUMCF2-SUMCF#SUMCF/ICAL)/(ICAL-1)

0195 C

0196 C Calculate Doses

0197 C

0198 1995 GAMDOS (I )=GAMMA (1) #GCOEF

0199 ERGDOS(I)=ERGDOS(I1)#GAMDOS(I)

0200 DOSE(I)=CAL (I, 1)#BETA(I, 1)

0201 ERBDOS(I)=0

0202 IF(DOSE(I) .EQ. O0.)GOTO 200

0203 ERBDOS(1)=SGRT(SD2CF/CAL (I, 1)/CAL(I1,1) + SD2CTS/

0204 1 BETA(I, 1)/BETA(I, 1))#DOSE(I)

0205 200 CONT INUE

0206 C

0207 C OUTPUT RAW DATA

0208 C

0209 WRITE (6, 205)

0210 205 FORMAT(/’ Creating output’)

0211 WRITE(15,210)TITLE, HDG

o212 210 FORMAT (1H1, ABO, //55X, “SUMMARY OF DOSIMETER READINGS’,
0213 1 //6X, ‘Dosimeter’, 7(7X,A8), /713X, 7(11X, “(nc)’))

0214 IL=0

0215 DO 250 I=1,ND

0216 IL=IL+1

0217 IF(IL.LT. 7)GOTO 215

0218 WRITE(15, 212)

0219 212 FORMAT(//10X, ‘( # indicates a rejected flier )~’)

0220 WRITE (15, 210)TITLE, HDG

0221 IL=1

0222 215 WRITE(15,220)ID(I), FRNTBK(IFB(I)), (RAW(I, IC, 1), STAR(I, IC, 1),
0223 1 IC=1,7)

0224 220 FORMAT(//3X, 16,1X,AS, ’ Raw’,F8.2,A1,6(F14. 2, Al1))

0225 DO 225 J=2,3

0226 225 WRITE (15, 230) (RAW(I, IC, J),STAR (I, IC, J), IC=1,7)

o227 230 FORMAT (17X, ‘Raw’,F8. 2,A1,6(F14.2,A1))

0228 WRITE (15, 240) (AVE(I, IC), IPCT (I, IC), IC=1,7),

0229 +(BETA(I, IC), IC=1, &), (RATIO(I, 1C), IC=2, 6)

0230 240 FORMAT(/17X, ‘Ave’,F8. 2, '+/-',12, ‘%', 6(FQ.2, "+/-".12, "1,
0231 +/16X, ‘Beta’, 8.2, 5F15.2, 11X, ‘0. 00, /16X, ‘Ratio’, 33X, ‘1. 00, SF15 4)
0232 250 CONTINUE

0233 WRITE(1S, 212)

0234 C

0233 C OQOUTPUT RESULTS

0236 C

0237 WRITE(15,255)TITLE

0238 2595 FORMAT (1H1, ABO, / /28X, ’### RESULTS ###‘, 45), ‘CALCULATED DOSES"*
0239 1 /71X, ‘Dosimeter’, 19X, ‘Calibration Factors’,23X, ‘Mylar Chip”’
0240 2 5X., ‘Calculated Beta’, 7X, ‘Calculated Gamma’

0241 3 /12X, ’. 005", 5X, . 010", 5X, * 020" ’, 5X, *. 032" *, 5X, * 064"~
0242 4 7X, ‘Ave. ', 6X, ‘Reading’, 8X, 2(’Dose Errer’, 9X),

0243 S /79X, 6(2X. “(rad/nc) '), 7X, ‘(nc)’,2(8X, ‘(rad) (rad) "))
0244 IL=0

0245 DO 280 I=1,ND,2

0246 IL=IL+1

0247 IFC(IL.LT. 17)GOTO 2593

0248 WRITE (15, 255)TITILE

0249 IL=0
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0250
0251
o252
0253
0254
0255
(0)=4)

0257
0258
0259
0260
0261
o262
0263
0264
0265
0266
0267
0268
0269
0270
0271
o272
0273
0274
0275
0276
0277
0278
0279
0280
0281
0282
0283
0284
0285
0286
0287
0288
0289
0290
0291
o292
0293
0294
0295
0296
0297
0298
0299

258 WRITE(15,259)
259 FORMAT (1 X)
WRITE(15,260)ID(I), FRNTBK(IFB(I)), (CAL(I.,J),J=2,6),CAL(I, 1),
+BETA(I, 1), DOSE(I), ERBDOS(I), GAMDOS(I), ERGDOS(I)
260 FORMAT(I4, 1X, A5, F7.2,5F10. 2,F13.2,2(F13.2,F9. 2))
IP=1+1
WRITE(15,260)1ID(IP), FRNTBK(IFB(IP)), (CAL(IP, J),J=2,6,
+CAL(IP, 1), BETA(IP, 1), DOSE(IP), ERBDOS(IP), GAMDOS(IP), ERGDCS(IP)
280 CONTINUE
C
C Output Summary Page of Doses, Dose Rates
C
WRITE(15, 300)TITLE
300 FORMAT (1H1, ABO, //28X, ’'### SUMMARY OF DOSES AND DOSE RATES #i##’,
1 771X, ‘Dosimeter’, 5X, ‘Beta’, 6X, ‘Gamma’, 3X, ‘Exposure’, 3X,
2 ’‘Beta Dose Rate’, 5X, ‘Gamma Dose Rate’, 79X, 2(6X, ‘Dose’), 7X,
3 ‘Time’, 2(15X, Error’), /10X, 2(5X, “(rad) ), &X, “(hr) ’, 1X,
4 2(3X, ‘(rad/hr) (rad/hr) "))
IL=0
DO 350 I=1,ND,2
IL=IL+1
IFCIL . LT. 17)G0OTO 310
WRITE(15,300)TITLE
IL=0
310 BETADR=DOSE(I)/HR(I)
GAMMADR=GAMDOS(I)/HR(I)
ERRBDR=ERBDOS (I)/HR(I)
ERRGDR=ERGDOS (I)/HR (1)
WRITE(15,259)
WRITE(15, 320)ID(I), FRNTBK (IFB(I1)),DOSE(I), GAMDOS(I),HR(I), BETADR,
1 ERRBDR, GAMMADR, ERRGDR
320 FORMAT (I3, 1X, AS, 1X,2F10. 2,F10. 1, 1PE11. 2E2, E9. 2E2, 2X, 2E9. 2E2)
IP=I+1
BETADR=DOSE (IP)/HR (1?P)
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 CONT INUE
C
C Final Comments
C

WRITE (6, 400)
400 FORMAT(//5X, "END OF RUN’, /)
CLOSE(UNIT=10)
CLOSE(UNIT=15, DISPOSE="PRINT/DELLTE ')
STOP
END



APPENDIX II

QUIPUT LISTINGS FOR RATIO7 RUNS

D A 2R



1711

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

RRRRRRRR
RRRRRRRR
RR RR
RR RR
RR RR
RR RR
RRRRRRRR
RRRRRRRR
RR RR

RR RR

RR RR
RR R
RR RR
RR RR
DDDDDDDD
DDDDDDDD
DD DD
DD DD
DD DD
DD DD
DD DD
DD DD
DD DD
DD DD
nbD DD
DD DD
DDDDDDDD
DDDDDDDD

VHX/VMS  SCHE
VAX/VUMS SCHE
VAX/VMS SCHE

RATIOOUT 13-JUN-1983 13 38
RATIOOUT 13-JUN-1983 13 38
RATIOOUT 13-JUN-1983 13 38
S§8SS CCCC H H EEEEF
s C H H E
[ c H H E
SSsS ¢ HHHHH  EEEE
s C H H E
s c H H E
SSSS CCCC H H EEEEE
AAAAAA TTTTITTTTTT 111111
AAAAAA TTTYTTITTITT 111111
AA AN TT 11
AA Y TT 1!
AA AA TT 11
AA AA TT 11
AA AA TT 11
AA AA TT 11
AAAAAAAANA TT 11
AAAAAAAAAA TT i
AA AA TT 11
AA AA TT 11
AA AA TT 111111
AA AA TT 111111
AAAAAA TTTTTTTTTT P
AAAAAA TTTTTITTTT ;
AA AA 17 Vi
AA AA TT NER
Y AA TT
AA AA TT
AA AA TT i
AA AA TT Vi
AAAAAAAAAA TT NEE)
AAAAAAAAAA TT P
AA AA TT i
AA AN TT i
AA AA TT i
AA AA TT i
SSSS CCCC H H EEEEE
s C H H E
] C H H E
558 (o} HHHHH EEEE
s C H H E
S C H H E
S&SS CCCC H H EEEEE
RATIOOUT 13-JUN-1983 13: 38
RATIOOUT 13-JUN-1983 13.38
RATIOOUT 13-JUN-1983 13 38

TTA4

TTA
TTA

00
0o
0o
[a]s]
0o
als}
0o
oo
0o
0o

TTA
TTA
TTA

13-JUN-1983 13

38

4. 13-JUN-1983 13 38

4:

000000
000000

000000
000000

11
111111
11111

4
4
4:

00
[ala]
[ala]
oo
[ala]
[ala]
[als]
[ala]
[ala]

a]u]
0o
oo
0o
0o
oo
ao
[a]s]
0o
[a]s]

0oooo0
000000

000000
000000

13-JUN-i983 13.38

0o
(a]0]
oo
[a]s]
a]a]
oo
0o
on
on
(s]n]

13-JUN~1783 13: 38
13-JUN~-1983 13: 38
13-JUN-1983 12: 38

DISK$USER_DISH.1
DISK$USER _DISK1
DISK$UCER_DISK1

vy uu
uu uu
uu uu
uu uu
uu vy
uu vy
uu uu
uu uu
(V]V] uu
uu [V]V]
(V) vu
vu uu
vuuuuvvuuu

UuUuuULuUUUuuv

TYITTTTTITT
TTTTTTTTITT

[SCHE BETDOSIRATIOOUT DAT; !
{SCHE. BETDOSIRATIOOUT DAT: 1
{SCHE. BETDOSIRATIOQUT DAT: 1

DISK$USER_DISK1: [SCHE BETDOSIRATIOOUT. DAT; 1
DISK$USER_DISK1. [SCHE BETDOSIRATIOOUT. DAT: 1
DISH$USER_DISH1

(SCHE BETDOSIRATIOOUT. DAT: 1

VAX/VMS
VAX/VMS
VAX/VNZ

VAX/VMS
VAX/VMS
VAX/VMS
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Pre~Gross Decontamination

Dosimeter

MYLAR #1
(nc)

Experiment,

1 FRONT Raw 74 56
Raw 70 97
Raw 75 20
Ave 73 58+/- 3%
Beta 14 82
Ratio 1. 00
1 BACK Raw 154 30
Raw 119 80
Raw 86 14
Ave 120 08+/-28%
Becta 38 04
Ratio 1. 00
2 FRONT Raw 734 00
Raw 690 40
Raw 713 50
Ave 712 63+/- 3%
Beta 48 43
Ratio 1 00
2 BACK Raw 1372 00
Raw 1477 00
Raw 1466 00
Ave 1438 33+/- 4%
Beta 709 S5S3
Rat:o 1 00
3 FRONT Raw 483 10
Raw 493 S50
Raw 484 80
Ave AB7 13+/- 1%
Beta 299 70
Ratio 1 00
3 BACK Raw 197 30
Raw 189 50
Raw {93 50
Ave 193 43+/~ 2%
Beta 0 00
Ratio 1 00
( # indicates a rejected

005" #2
(nc)

ocoo
o
o

exposed 12/8%

o%

o%

0%

(TLD set #1)

SUMMARY OF DOSIMETIR READINGS

010" #3

{nc)

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

00+/- O%Z
00
0000

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

0 00
0 00
0 00

0O 00+/- O%

0000

. 020" #4
(nc)

b6 25
64 78
61 02

b4 02+/-
5. 26
0. 3548

&7 88
&7 61
68. 38

&67.96+/-

0 0000

623 80
645 50
620 80

&30 03+/-

0 0000

804 30+«
886 00
918 a0

202 20+/-
173 40
0 2444

227 50
242 80
229 40

233 23+/-
45. 80
0 1528

171 50
182 00
180 B0
178 10+/-

0 0000

1%

2%

3%

4%,

. Q32" #5
(nc)

57 20
59 56
59. 64

S58. B0+/-
0. 04
0. 0027

69 05
63. 82
68. 21

&67. 03+/-
0 00
0. 0000

686 80
677 70
667 30

&77.27+/-
13.07
0. 2698

741 SO
766 00
800 %50

. 33+/~

204. 10
207. 10
212 90

208 03+/~
20 60
0 0607

203 70
201 70
198 70

P01 50+/-
1 07
0 0000

&%

47

1%

47

2%

1%

. 064" #6

o

{(nc)

0 00

0. 00
0.00 .
0. 00+/-
0. 00
0000

00+/ -
00
000

goo o000
[o]
o

00
. 00
00

[}

[¢]

o

0. 00+/~
0. 00
0000

0 00

0 00

0. 00

O 00+/~
0. 00

O

0. 00
0. 00
0 00

0 00+/-
0 00

. 0000

0%

O%

o%

o7

o%

. 125" #7
(nc)

59. 20
58 98

. 58.10

58. 76+/- 17

671.
658.
b62.

&664.
.00

734,
718.
733.

728
.00

188

193.

180

187

198
201
201

200

. 00

04+/-15%
00

60
80
20

20+/- 1%

80
20
40

B80+/—~ 1%

10
60
60

. 43+/~ 3%
. 00

00
?0
40

43¢/~ 17

. 00



Pre~-Gross Decontamination Experiment, exposed 12/781 (I1LD set #1)
SUMMARY OF DOSIMF TER READINGS

Dosimeter MYLAR #1 00S" #2 010" #3 020" #4 032" %5 064" #6 25" w7
(nc) (nc) (nc) (nc) (ne (e ) {nc)

4 FRONT Raw 5&7 20 0 00 0 00 171 50 153 90 0 GO 138 130
Raw 592 10 0 00 0 00 168 20 140 10 0 0o 138 90
Raw 627 00# 0 oc 0 00 171 00 144 &0 0 Lo 132 40
Ave 579 65+/~- 3% 0 00+/- O% 0 00+/- O% 170 23+/~ 1% 146 20+/- S% 0 00+/~ 0% 136 53+/- 3
Beta 443 12 0 00 0 00 33 70 9 &7 0 00 0 00
Ratio 1 00 0 0000 0 0000 0 0761 0 0218 0 0000
4 BACK Raw 150 20 0 00 0 00 153 40 166 20 0 00 163. 80
Raw 163 40 0 00 0 00 147 70 156 40 0 00 172 00
Raw 164 S0 0 00 0 00 149 50 163 80 0 00 162. 20
Ave 159 37+/- S% 0 00+/- O% 0 00+/- O% 150 20+/— 2% 1462 13+/- 3% 0 00+/- O% 166 00+/— 3%
Beta 0 00 0,00 0 00 o0 oc 0 00 0 00 _ 0 00
Ratio 1 00 0. 0000 0. 0000 0. 0000 0 0000 0 0000
5 FRONT Raw 397 00 0 00 0. 00 191 50 164.30 0 00 169. 40
Raw 352 S0 0. 00 0.00 177 70 172. 50 0 00 164. 30
_Raw 236 70 0. 00 0. 00 174. 50 164 40 ~ 0 00 165. 20
—
— Ave 328 73+/-25% 0. 00+/=- O% 0. 004/~ 0% 181 23+/~ S% 167 07+/- 3% 0 00+/- O%  166. 30+/- 2%
. Beta 162 43 0 00 0 00 14 93 o 77 0. 00 0. 00
w Ratio 1 00 0. 0000 0. 0000 0.0919 0 0047 0. 0000
5 BACK Raw 200 20 0 00 0 00 180 30 “181 00 000 180 50
Raw 193 00 0 00 0. 00 179 GO 184 40 0 00 191 10
Raw 196 10 0. 00 0.00 176 70 180. 30 0 00 188. 90
Ave 196 43+/- 2% 0 00+/- O% 0 00+/- 0% 178.93¢/- 1% 181 90+/- 1% 0. 00+/- O%  186. 83+/- 3%
Beta 9 &0 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
&6 FRONT Raw 571.80 0 00 0. 00 472 30 445. 50 0 00 450. 50
Raw 557 10 0 00 0 00 470. 50 460 2 0 00 478. 30
Raw 590. 40 0 00 0. 00 491 &0 458 00 0 00 482. 30
Ave 573 10+/- 3% 0. 00+/- O% 0. 004/- O% 478 13+/- 2% A58 S7+/- 2% 0 00¢/~ 0% 470 37+/- 4%
Beta 102 73 0 00 0 00 7 77 0. 00 0 00 0.00
Ratio 1 00 0 0000 0. 0000 0 0756 0. 0000 0. 0000
& BACK Raw 1709 00 0 00 0 00 582 90 562 20 0 00 500 10
Raw 1740 O 0 00 0 00 636 10 588 10 0 00 555 70w
Raw 1762 00 0 00 0 00 617 30 569 00 0 00 503 40
Ave 1737 00+/- 2% 0 00+/- O% 0. 004/~ 0% 612 10+/- 4% 573 10+/- 2% 0 00+/- O% S01 79+/- O%
Deta 1235 'S5 0 00 0 o¢ 110 35 71 35 0 00 0.00
Ratio 1 00 0 0000 0. 0000 0. 0893 0 0578 0 0000

( # indicates a rejected flier )
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Pre-Gross Decontamination Experiment.

Dosimeter MYLAR #1
{(nc)
7 FRONT Raw 542 220
Raw 481 70»
Raw 525 70
Ave 533 95+/- 2%
Beta 55 68
Ratio 1 00
7 BACK Raw 1668 00+
Raw 1503 00
Raw 1570 00
Ave 1536 50+/- 3%
Beta 1021 17
Ratio 1 00
8 FRONT Raw 496.10
Raw 500. 20
Raw 509 10
Ave 501.80+/- 1%
Beta 45 43
Ratio 1 00
8 BACK Raw 2084 00+
Raw 1830 00
Raw 1895 00
Ave 1862 50+/- 2%
Beta 1333. 77
Ratio 1 00
9 FRONT Raw 836 90
Raw B44. 50
Raw B875. 80
Ave 852 40+/- 2%
Beta 57.35
Ratio 1. 00
9 BACK Raw 3888 00
Raw 3560 00
Raw 5626 00
Ave 4358 00+/-25%
Beta 3420 77
Ratio 1 00

( # 1ndicates a

rejected

exposed 12/81 (TLD set #1)

SUMMARY OF DOSIMETER READINGS

. 005" #2 . 010" #3 020" #4 . 032" #5
(nc) {nc) (nc) (nc)
0 00 0. 00 451 00 481 60
0 00 0 00 464 30 464 60
0 00 0 20 445. 80 469. 80
0. 00+/- O 0.00+/- 0% 453 70+/- 2% 472 00+/-
0. 00 0 00 0 00 0 00
0000 0. 0000 0 0000 0. 0000
0. 00 0. 00 634 70 543 00
0 00 0.00 611 00 582 60
0 00 0 00 635 S0 533 10
0. 00+/- O 0. 00+/- 0% 627 07+/~ 2% 552 90+/-
0 00 0. 00 111 73 37. 57
0000 0. 0000 0.1094 0. 0368
0.00 0. 00 472 60 451. 60
0 00 0. 00 452 40 480 40
0 00 0. 00 475 S0 450. 90
0 00+/- O% 0.00+/- 0% 466 83+/- 3% 460 97+/-
0. 00 0. 00 10 47 4 60
0000 0. 0000 0. 2304 0 1012
0 00 0 00 616. 30 604.30
0. 00 0 00 574 60 604. 30
0 00 0.00 625 80 649. 80
0. 00+/- O% 0.00+/- 0%  &60S.57+/- 4% 619 .47+/-
0 00 - 0.00 76.83 90. 73
0000 0 0000 0.0576 0. 0680
0 00 0. 00 883 80 807. 00
0. 00 0 00 855. 20 833. 70
0.00 0. 00 842 00 881. 30
0. 00+/- O¥% 0. 00+/- 0% B60.33+/~ 2% BA40. 67+/-
0 00 0. 00 65 28 45 62
0000 0 0000 1. 1283 0 7954
0 00 0 00 729. 6O 933. 60
0 00 0 00 980 90 5904. 40
0 00 0. 00 997 60 921.70
0 00+/- O% 0. 00+/- 0% 969 43+/-- 4% 919 90+/-
0. 00 0 00 32 20 0 00
0000 0. 0000 0 0094 0 0000

flier )

2%

S%

a7

47

a7

2%

. 064" #6

(nc)

.00
00
00

(o]
(o]
(o]
0. 00+/~
(o]
(o]

000

0. 00
0. 00
0.00
O 00+/~
0 00
0000

0%

ox

o%

o

. 125" #7
(nc)

458
490
486.

478
(o]

523
04
517.

S515.

454.
461.

453,

456.

536.
524.
525.

528.
0

20
40
20 .

27+/- 4%
00

60 o .
80
60

33+/~- 2%
00 _ .

10
30
4.0. —

37+/- 1%

.00

90
20
10

73+/- 1%
oe

714,
762

807,

795.

520.
940
951.

937.

40%
20
90_

0S¢/~ 2%

.00

20
00
50

23+/~ 2%

. 00



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

SUMMARY (IF DOSIMETER READINGS

Dosimeter MYLAR #1 . 005" #2 010" #3 020" #4 032" %5 064" #6 . 125" 47
(nc) (nc) (nc) {(nc) (nc) (nc) (nc)
10 FRONT Rauw 1 o2 0 00 0 00 0 93 0 92 0 00 0 92
Raw 0 99 0 00 0 00 0 93 0 92 0. 00 0. 92
Raw 0.96 0. 00 0 00 0 96 0 95 0 00 0 93
Ave 0. 99+/- 37 0.00+/- 0% 0. 00+/- O% 0 94+/- 2% 0 93+/- 2% 0. 00+/- O% 0 92+/- 1%
Beta 0 07 0. 00 0. 00 0 02 0 01 0. 00 0 00
Ratio 1 00 0 0000 0 0000 0 2548 0 1154 0 0000
10 BACK  Rau 1 01 0 00 0. 00 0 98 0 92 0. 00 0 92
Raw 1 01 0 00 0. 00 0 94 0 90 0 00 0 92
Raw 0.97 0. 00 0. 00 0 94 0 94 0 00 0 90
Ave 0 99+/- 2% 0. 0C+/- 0% 0. 00+/~ O% 0 95+/- 3% 0 924/~ 2% 0 00+/- 0% 0 91+/- 1%
Beta 0. 08 0 00 0. 00 0 04 0 00 _0.00 0 00
Ratio 1 00 0 0000 0. 0000 0. 5000 0. 0500 0 0000
11 FRONT Raw 362 70 0. 00 0. 00 342 10 402 00 0 00 372 10
Raw 375 20 0. 00 0. 00 345 30 382 30 0. 00 394 00
Raw 361 00 0 00 0. 00 310, 70% 386. 60 0 00 393 50
[N Ave 366 30+/- 2% 0. 00+/~ 0% 0. 00+/- 0% 343 70+/- 1% 390 30+/- 3% 0. 00+/- O% 387 20+/- 3%
= Beta 0. 00 0. 00 0. 00 0 00 3.10 0. 00 0. 00
o Ratio 1. 00 0. 0000 0. 0000 0. 0000 0. 0000 0 0000
11 BACK Raw 356.40 0. 00 0. 00 367.10 388. 60 0. 00 " A20720 T
Raw 363 70 0. 00 0 00 372. 10 404 30 0. 00 406, 80
Raw 373 50 0. 00 0. 00 345, 20 416 00 0. 00 409 30
Ave 344 53+/- 2% 0. 00+/- 0% 0.00+/- 0% 361 47+/- 4% 4802 97+/- 3 0. 00+/- 0% 412 10+/- 2%
Beta 0. 00 0. 00 0 00 0. 00 0. 00 ) ~0.00 o 0. 00
Ratio 1 00 0. 0000 0. 0000 0. 0000 0. 0000 0 0000
12 FRONT Raw 305. 20 0. 00 0. 00 294. 60 308 80 0.00 270. 30
Raw 357 90 0 00 0 00 294 70 292 00 0 00 243. 30
Raw 334. 30 0. 00 0. 00 317 70 303 80 0. 00 260. 50
Ave 332 47+/- 8% 0. 00+/- 0% 0. 00+/- O% 302 33+/- 4%  301.53+/- 3% 0.00+/- 0% 268 70+/- 2%
Beta 67 77 0. 00 0. 00 37 63 © 36.83 0. 00 0. 00
Ratio 1 00 0. 0000 0. 0000 0 5553 0. 5435 0 0000
12 BACK Raw 336 00 0. 00 0. 00 300 40 275 90 0 00 284 60
Raw 511 20 0. 0U 0. 00 304 90 259. 00 0. 00 287 a0
Raw 466 70 0. 00 0 00 304 10 282. 90 0 00 296. 00
Ave 437 97+/-21% 0 00+/- 0% 0.00+/- 0% 303 13+/- 1% 272 60+/- S% 0 00+/~ 0%  289.33+/- 2%
Beta 14R 63 0 00 0. 00 13. 80 0 00 0 00 0. 00
Ratio 1. 00 0 0000 0 0000 0 098 0. 0000 0 0000

( # indicates 3 rejected flier )
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Pre—-Gross Decontamination Experiment.

Dosimeter

MYLAR M1

tnc)

13 FRONT Raw 183
Raw 161

Raw 186

Ave 183

Beta 86

Ratio 1

13 BACK Raw 121
Raw 117

Raw 119

Ave 119

Beta 20

Ratio 1.

14 FRONT Raw 396
Raw 427

Raw 433

Ave 419

Beta 64

Ratio 1.

14 BACK Raw 367.
Raw 347

Raw 341.

Ave 352

Beta e

Ratio 1.

15 FRONT Raw 2937
Raw 2969

Raw 2952

Ave 2959

Beta 1611

Ratio 1

15 BACK Raw 4828
Raw 5054

Raw 4875

Ave 4919

Beta 3286
Ratio 1

( # indicates a

50
90
20

87+/~ 1%
02
00

50
70
10

43+/- 2%
22
00

00
80
20

00+/- 5%
37
00

40
70
20

10+/- 4%
S50
00

00
00
00

33+/- 1%
83
Qo0

00
00
00

00+/-~ 2%

a3
00

rejected

exposed 12/861

. 005" #2
(nc)

0. 00
0. 00
0. 00

0. 00+/- 0%

0. 00
0. 0000

0. 00

0.00

0. 00

0 00+/-~ O%
0. 0000

0. 00

0. 00

0. 00

0. 00+/~- O%

0. 00
0. 0000

0. 00+/- O%

00+/- 0%

(TLLD set #1)

SUMMARY OF DOSIMETER READINGS

. 010" #3

(nc)

0. 00
0. 00

. 0. 00

0. 00+/- O%
0. 00

. 0000

00
00
00

ooo

0. 00+/- 0%

0. 0000

0. 00

0. 00

0. 00+/- O%

. 0000

00+/- 0%
00
0000

oo

. 020" #4
(nc)

111,
109.
112

110
12.

40
10
00 .

83+/- 1%
99

0 1510

98
97.
97.

97
(0]

50
64
40

85+/~ 1%
00

0. 0000

366
385
379

377
22.

00
50
70

07+/- 3%
43

0. 3485

335,
348,
324,

336.
(o]

60
50
70

27+/-~ 4%
00

0. 0000

2938
2873.
27986

2869
1522,

00
00
00

&7+/-~ 2%
17

0. 9444

3368.
3079.
3112

3186
1553

00
00
00

33+/- 5%
67

0 4728

. 032" #5
{nc)

103. 00
99. 26
103. 5C

101. 92+/-
4. 07
0. 0474

98. 28
97. 88
96. 98

97. 714/~
0..00
0. 0000

365. 90
365. 20
359. 10 _

363. 40+/-
8.77
0. 1362

362. 80
356. 70
347. 20

355. §57+/-
11.97

1.4078

1352. 00
1362. 00
1537. 00#

1357. 00+/~-
9. 50
0. 0059

1497. 00
1354. 00+
1533. 00

1515. 00+/-
0 00
0. 0000

2%

1%

1%

2%

17

2%

0

. 064" #6 ... 125" _#7 _
(nc) {nc)
0. 00 97. 486
0. 00 96.79
0.00 . . _ . .99.27__... -
0. 00+/- 0% 97.85+/~ 1%
0. 00 0. 00
. 0000
000 7 " Terea T
0. 00 99. 01
0. 00 100. 70
0. 00+/- O% 99. 21+/- 1%
000 _ _____..000___ __ ____.
0000
0. 00 346. 10
0. 00 356. 30
0.00 _____.361.50 —
0. 00+/- O% 354. 63+/- 2V
0. 00 0. 00
. 0000
000 T 330 7T
0. 00 355. 10
0. 00 340. 10
0. 00+/~ 0% 343, 60+/~ 3%
oo ________000 _____  ____
. 0000
0. 00 1375. 00
0. 00 1320. 00
0.00 . 1472, 00#
0.00+/~ 07Z 1347.50+/- 3%
0. 00 0. 00
. 0000
0. 00 1642.00
0. 00 1606. 00
0. 00 1650. 00
0. 00+/- 0% 1632. 67+/- 1%
0. 00 0. 00
. 0000




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

Dosimeter MYLAR #1 . 005" #2 . 010" #3 020" #4 032" #5 . 064" #6 125" #7
(nc) (nc) (nc) (nc) (nc) (nc) (nc)

16 FRONT Raw 390. 30 0 00 0. 00 374 70 382 30 0 00 353. 30
Raw 399 40 0 00 0. 00 381 70 340. 80 0 00 359. 60
Raw 398 70 0 00 0. 00 352. 90 ~ 381 60 0. 00 362. 70
Ave 396 13+/- 1% 0 00+/- O% 0. 00+/- O% 369 77+/- 4% 374 90+/- 3% 0. 00+/- 0% 358 53+/- 1%
Beta 37 40 0 00 0. 00 11,23 16. 37 0. 00 0. 00
Ratio 1. 00 0 0000 0. 0000 0. 2988 0 4353 0 0000
16 BACK Raw 378 40 0 00 0 00 362. 00 395 40 6.00 T 3ka.g0 "
Raw 417 80 0. 00 0 00 375. 00 367. 80 0 00 341. 70
Raw 414 00 0 00 0 00 369. 80 361. 80 0. 00 361. 50
Ave 415 90+/~ 1% 0. 00+/~ O% 0. 00+/- O% 368 93+/- 2% 375 00+/- 5% 0. 00+/- 0% 356 03+/- 4%
Beta 59 87 0.00 0 00 12. 90 _1B.97 __000 000 _
Ratio i 0o 0 0000 0. 0000 0. 2155 0. 3148 0. 0000
17 FRONT Raw 1.43 0 00 0. 00 127 1.27 0.00 1.23
Raw 1.46 0 00 0. 00 1 20 119 0. 00 1.14
___ Raw 1.42 0 00 0 00 1 23 1.19 ) 000 . 1.25 .
— Ave 1.44+/~ 1% 0. 00+/- O% 0. 00+/- O% 1.23+/- 3% 1.22+/- 4% 0.00+/- 0% 1.214/- 5%
— Beta 0.2 0. 00 0.00 0. 03 0. 01 0.00 0.00
'\‘ Ratio 1. 00 0. 0000 0. 0000 0. 1111 0. 0351 0. 0000
17 BACK Raw ‘1 a4 0. 00 0. 00 1.25 T 23 e 60 T Y 23 T
Raw 1 47 0. 00 0. 00 1.22 1. 20 0. 00 1.29
Raw 1t 40 0. 00 0. 00 1.28 1 aa 0. 00 1.26
Ave 1 43+/- 37 0. 00+/- 0% 0. 00+ /- O% 1.25+/~ 3% 1. 224/~ 1% 0.00+/~ O% 1. 264/~ 2%
Beta 0.17 ~ 0.00 ~ 0 00 0. 00 - 0.00 _0o00_ _ ... 000
Ratio 1,00 0. 0000 0. 0000 0 0000 0. 0000 0.0000
18 FRONT Raw &&44 80 0. 00 0. 00 589 &0 590 30 0. 00 62290
Kaw 679 10 0. 00 0. 00 550. 80 588 &0 0.00 539 90
Raw &92. 00 0. 00 0. 00 577. 40 570. 20 0.00 576. 70 _
Ave 678 63+/- 2% 0. 00+/- 0% 0 00+/- 0% 572 &0+/~ 3%  583.03+/- 2% 0. 00+/- 0%  B579.83+/- 7%
Beta 98.80 0. 00 0. 00 0. 00 320 0. 00 0.00
Ratio 1. 00 0. 0000 0. 0000 0. 0000 0. 0324 0. 0000
18 BACK Raw 1305. 00 0 00 0 00 582. 70 602 10 0. 00 © 7 ' s558.40
Raw 1135 00 ‘0. 00 0. 00 589 00 595. 10 0. 00 557. S50
Raw &51. 00 0. 00 0. 00 587 70 574 90 0. 00 555. 00
Ave 1030 33+/-33% 0 00+/- O% 0.00+/~ 0% ©5R& 47+/- 1%  S90 70+4/- 2% 0. 00+/~ 0%  55&.97+/- O%
Beta 473 37 0 00 0 00 29 S0 33 73 0 00 0. 00
Ratio 1 00 0 0000 0. 0000 0. 0623 0 0713 0. 0000

( % indicates a rTe)ected flier )
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Pre-Gross Decontamination Experiment,

Dosimeter

19 FRONT

19 BACK

21 FRONT

21 BACK

23 FRONT

23 BACK

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

MYLAR #1
(nc)

309.
285
265

286
286
1

327
336
326

329
89

315
313
321

316.
61
1

866
1144
1032

1014
760.
1.

3197.
3234
3005.

3145,
t
babb
6935
6618
6673

3381
1

( # indicates a

10
60
10

604/~
60
0o

8%

30
10
00

B80+/-
57
00

2%

60
40
30

T74/= 1%
40
00

40
00
00

20+/-147%
30
00

00
00
00

33+/~ 4%
00
00

0o
00
00

00+/~ 4%

(¢]¢]
co

rejected

exposed 12/81 (TLD set #1)
SUMMARY OF DOSIMETER READINGS
. 005" #2 . 010" #3 _ 020" w4 . 032" #5
(nc) (nc) (nc) (nc)
0. 00 0 00 238. 80 235 S0
0. 00 0. 00 253. 10 247 a0
0. 00 0.00 226. 80 247.80
0. CO+/- 0% 0.00+/- 0% 239 . 57+/- S% 243 57+/- 3%
0. 00 0. 00 239 57 243. 57
0. 0000 0. 0000 0. 8359 0.8498
0. 00 0. 00 227.70 " 227 60
0 00 0.00 234. 20 245 10
0 00 < 0.00 243 00 271. 80
0. 00+/- 0% 0.00+/- 0% 234 97+/- 3%  234.83+/- 4%
~ 0.00 __ 0.00 ) 0. 00 . 0.00
0 0000 0. 0000 0. 0000 0. 0000
0. 00 0. 00 269. 00 269 70
0.00 0.00 251. 80 258. 90
0. 00 0 00 - 261 60 267.10
0.00++- O% 0.00+/- 0% 260. B0+/- 3% 265.23+/- 2%
0. 00 0. 00 5. 43 9.87
0 0000 0.0C00 0. 0885 0 1607
0.00 0. 00 270 00 25440
0. 00 0. 00 260. 80 244. 00
0. 00 0. 00 268. 60 264. 70
0. 00+/- 0% 0.00+/- 0%  2bb. 47+/~ 2%  254.37+/- A%
0. 00 0 00 12. 57 0.47
0. 0000 0. 0000 0.0165 0. 0006
0. 00 0. 00 4928. 00 5563. 00
0. 00 0. 00 5256. 00 5228. 00
0. 00 0.00 4939. 00 5074. 00
0.00+/- O% 0.00+/- 0% 5S041.00+/- 4%  5288. 33+/- 5%
0. 00 0 00 1835. 33 2082. 67
0. 0000 0. 0000 0 0000 0. 0000
0. 00 0. 00 9283. 00 7601 00
0. 00 0. 00 9006. 00 8012. 00
0. 00 0. 00 9024. 00 7566. 00
0. 00+/- 0% 0.00+/- 0% 9104 33+/- 2% 7726 33+/- "%
0. 00 0. 00 5812 33 4434 33
0. 0000 0. 0000 17191 1.3115
flier )

. 064"

(

[o]

(o]

0.0

(o]
(o]

0.0

0.0

0.
0.
0.0

0.
0. 00
o

coo:

goo ©ooo

ooo

o
nc)

. 00
. 00

00+/- 0%
00
000

00
. 00
00

00+/-
00
000

0%

00
00
00

. 00+/~ OV
00

oo
00
00

. 00+/-
00
000

o%

00

00

00 L
00+/-
.00
000

0%

00
00
00

00+/- 0%
00
000

T 255.80

S172.00

..125" #7
{(nc)

0. 00
0. 00
0.00 .

0. 00+/- 0%
0. 00

33470
243. 60
242. 40

240. 23+/-
.0.00___

27

267.80
249. 30
.249.00 _

2593, 37+/- 4%
0. 00

257. 10
248. 80

253. 90+/~- 2%

3224. 00
3221. 00

3205. 67+/- 14
0.00

3564. 00%
3222. 00
3362. 00

3292. 004/~
~0.00

3%
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Pre-Gross Decontamination Experiment

exposed 12/81

Dosimeter MYLAR #1 005" #2
(nc) (nc)
25 FRONT Raw 923 60 0 00
Raw 941 90 0 00
Raw 942 60 0 00
Ave 936 03+/- 1% O 00+/- 0%
Beta 38 8C 0 00
Ratio 1. 00 0 0000
25 BACK  Raw 942 00 0 00
Raw 941.90 0 00
Raw 919, 30 0. 00
Ave 934 40+/- 1% O 00+/~ O%
Beta 114 13 0 00
Ratio 1 00 0 0000
26 FRONT Raw 426 80 0. 00
Raw 416 80 0. 00
Raw 397 40 0. 00 )
Ave 413 67+/- 4% 0O 00+/- 0%
Beta 237 10 0 00
Ratio 1 00 O 0000
26 BACK  Raw 232 10 6 00
Raw 233 00 0. 00
Raw 226 40 0 00
Ave 230.50+/- 2% 0. 00+/- 0%
Beta 41,73 0 00
Ratio 1 00 0 0000
27 FRONT Raw 187 30 0 00
Raw 154 40# 0 00
Raw 192.90 0 00
Ave 190 10+/- 2% 0O 00+/- 0%
Beta 11. 37 0 00
Ratio 1 00 0 0000
27 BACK Raw 159 70 0 00
Raw 155 70 0 00
Raw 157 70 0 00
Ave 157, 70+/- 1% O 00+4/- 0%
Beta 0 00 0 00
Ratio 1 00 0 0000
{ # indicates a re jected flier )

(TI.D set #1)

SUMMARY OF DUSIMETER READINGS

. 010" #3

(nc)

00
0o
0o

[eNeNe)

0 00+/-
0 00
0000

. 00
00
00

[eNeNe]

0 00+/-

6. 0000 ,

00
0o
0o

00+/-
00

o%

oY%

ov%

(02

020" #4
(nc)

809 80
811 30
840 30

820 47+/-
0. 0000
836 20
868 20
878 00
860 B0+/-

40 53
0. 3551

151 30
156 50
151 70

153. [7+/-

0. 0000

3%

3%

a7

2%

032" #93
(nc)

941 70
871 80

930 &0

914 /0+/~-
17 47
0 4502

187. 40
184. 20
178. 80

183. 47+/~
4 73
0. 4164

159 20
173. 30
168. 80

167 10+/~
0 57
0 0000

3%

47

2%

47,

064" #6
{(nc)

00
00
00

[eNe el

O 00+/- O%
0 00
0000

00
00
00

[eNe NN

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

00
00
00

[eNele]

0. 00+/- 0%

0. 00
0.90
0. 00

0. 00+/- O%
0.00
. 0000

0o
00
00

[eNele]

0O 00+/- O%

. 0000

125" #7
(nc)

933
884
874

897

841
823
796

820

181
171

176.

179

179.

177

178
.00

163
170

166.

166.
. 00

20
30
20

23+/- 4%

. 00

80
00
00

27+/- 3%

" Oo B

S57+/- 3%

40
70
10

734/- 1%

006
50
10

53+/- 2%
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Pre-Gross Decontamination Experiment, exposed 12/81 (TLD set #1)

SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1 . 005" #2 . 010" #3 . 020" #4 . 032" #5 . 064" W6  _ ..125" W7 . _
(nc) (nc) (nc) (nc) (nc) {nc) {nc)
29 FRONT Raw 78 19 0 00 0.00 61,22 62 53 0. 00 57. 89
Raw 78 70 0. 00 0.00 63. 58 59 77 0. 00 60. 29
Raw 74. 76 . 0. 00 . 0. 00 . .63 82 . 62.86 . 0.00_ _ __._.5560__ ... .
Ave  77.22+/- 3% 0. 00+/- O% 0.00+/- O% 62. 87+/- 2% 61.72+/- 3% 0. 004/~ O% 57.934+4/- 4%
Beta 19 .29 0. 00 0.00 4 95 3.79 0. 00 0.00
Ratio 1.00 0. 0000 0. 0000 0. 2564 0. 1966 0. 0000
29 BACK Raw 62 Ot " 0.00 - 0.00 7 777 53 64 ) 51.60 ""0. 60" S55. 41
Raw 59.08 0. 00 0.00 54. 81 56. 46 0. 00 54. 22
Raw 58 18 0. 00 0.00 58. 57 54. 91 0. 00 54. 36
Ave 59 76+/- 3% 0. 00+/- O% 0.00+/~ O% 55. 67+/- 5% 54, 32+/- S% 0. 00+/- 0% 54. 66+/- 1%
Beta 5. 09 0,00 _ - 0.00 1ot 000 . _._._._0.00 0.00 e,
Ratio 1. 00 0. 0000 0. 0000 0 1983 0. 0000 0. 0000
30 FRONT Raw 100. 90 0. 00 0. 00 65. 34 64.82 0. 00 57. 37
Raw 100. 60 0. 00 0.00 62. 85 61. 91 0. 00 59. 59
_. Raw 100. 60 ‘ 0. 00 ] 0. 00 6686  61.30 000 ______%9.95 . _
Ave 100. 70+/- O% 0. 00+/- 0% 0. 00+/- O% 65. 024/~ 3% 62. 68+/- 3% 0. 00+/- O% 58.97+/- 2%
Beta 41 73 0. 00 0. 00 6. 05 3.71 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 1449 0.0888 0. 0000
30 BACK Raw 71 48 0. 00 ooo = 55. 74 775367 T 7 T@’o0 "7 T 8806 T T
Raw 71 72 0.00 0. 00 55 41 55. 32 0. 00 58. 56
Raw &0 45+ 0.00 0. 00 56. 15 55. 99 0. 00 58. 64
Ave 71 60+/- O% 0. 00+/- O% 0. 00+/- O% 55.77+/- 1% 54. 994/~ 2% 0. 00+/- O% 57. 754/~ 3%
Beta 13.85 0. 00 _0.00 0.00 000 _ __000 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
34 FRONT Raw 107 70 0.00 0.00 e1.71 83. 58 0. 00 76.76
Raw 110.20 0 00 0.00 84, 40 80. 82 0. 00 73. 45
Raw 107.00 0. 00 0. 00 e1. 32 80. 60 000 7331 ___
Ave 108. 30+/- 2% 0. 00+/- O% 0. 00+/- 0% 82. 484/~ 2% 1. 67+/- 2% 0. 00+/- O% 74. 514/~ 3%
Beta 33 79 0 00 0. 00 7. 97 7. 16 0. 00 0.00
Ratio 1.00 0. 0000 0. 0000 0. 2358 0.2119 0. 0000
34 BACK Raw 71 42» 0. 00 0. 00 72. 36 69. 95+ 0.00 T T T80 T T
Raw 78 .98 0.00 0. 00 71. 46 65. 26+ 0. 00 74.95
Raw B2 48 0. 00 0.00 66. 48 77. 79+ 0. 20 75. 66
Ave B0 73+/- 3% 0. 00+/- O% 0. 00+/~ 0% 70. 10+/- S% 0.00+/- 9% 0. 00+/- O% 74. 884/~ 1%
Beta 5. 85 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 )



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

SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1 005" #2 . 010" #3 020" #4 . 032" #5 064" #6 125" %7
{nc) {(nc) {(nc) (nc) (nc) (nc) (nc)
36 FRONT Raw 59 92 0 00 0 00 45 37 40 76 0. 00 40 32
Raw 53 32# 0 00 0 00 44 19 40 34 0 00 a1 a8
Raw S7 22 ’ 0. 00 0. 00 a8 39 42 85 0 00 o 4403
Ave  58.57+/- 3% 0. 00+/- O% 0. 00+/~ O% 45 98+/- 5% 41 32+/- 3% 0. 00+/- O 41 94+/- 5%
Beta 16643 0. 00 0. 00 4 04 0 00 0 00 0 00
Ratio 1 00 L 0000 0 0000 0 2430 0 0000 0. 0000
36 BACK  Raw 40 81 0.00 0. 00 T 36 31 T 733 53 : 0. 00 ) 36 62
Raw 38 94 0. 00 0. 00 35. 00 32. 92 0 00 32 20+#
Raw  38. 08 0.00 0.00 36 45 32. 5% 0. 00 37.02
Ave 39 28+/- &Y 0.00+/- 0% 0 00+/- O% 35. 92+/- 2% 33. 00+/- 1% 0. 00+/~ O% 36 B2+/- 1%
Beta 2 46 _ 0.00 i 000 000 ~_ 000 ) 0,00 ... 0.00
Ratio 1 00 0 6000 0. 0000 0 0000 0. 0000 0. 0000
37 FRONT Raw 210 40 0. 00 0 00 168. 80 164. 80 0. 00 154. 10
Raw 210 90 0. 00 0. 00 173 70 160 50 0.00 146 30
__ _Raw 216.30 0. 00 000 171. 50 . 1ss 80 000 149,10
= Ave 212 53+/- 2% 0. 00+/- O% 0.00+/- 0% 171.33+/- 1%  160.37+/- 3% 0.00+/- O%.  149.83+/~ 3%
. Beta 62 70 0 00 0. 00 21 S0 10. 53 0. 00 0.00
— Ratio 1.00 0. 0000 0. 0000 0. 3429 0. 1680 0. 0000
—
37 BACK  Raw 950 70 ‘ 0 00 0 00 220 40 " 244 90 “T 000 169 30
Raw B819. 60 0 00 0. 00 224. 60 254. 90 0.00 157. 80
Raw B66 &0 0 00 0 00 223.70 235 00 0. 00 165. 60
Ave B878.97+/- 8% 0.00+/- 0% 0. 00+/- 0% 222 90+/- 1% 244 93+/- 4% 0.00+/~ O%Z  164.23+/- 4%
Beta 714 73 _ 0.00 _0.00 58. 67 ) 8070 . 000 000
Ratio 1.00 0. 0000 0. 0000 0. 0821 0 1129 0 0000
39 FRONT Raw &7 74 0. 00 0. 00 56 82 56 64 0 00 57.91
Raw  49.20 0. 00 0. 00 56 25 60. 37 0. 00 5500
Raw 74 5B+ 0.00 0 00 60. 79 58. 84 000 5371
Ave &8 47+/- 2% 0. 00+/- O% 0. 00+/- 0% 57. 95+/- 4% 58 62+/- 3% 0.00+/~ O% 55. 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. 1866 0 2379 0. 0000
39 BACK Raw &8 23# 0 00 0. 00 55 55 54. 12 0 00 ' 54. 36
Raw &2 B6 o0 00 0. 00 57. 22 52 75 0 00 s1. 81
Raw &1 50 0 00 0. 00 50 B0# 57 78 0. 00 58. B5#
Ave &2 1B+/- 2 0.00+/~- O% 0. 00+/- 0% 56 39+/~ 2% 54 88+/- 5% 0. 00+/- 0% 53. 09+/~ 3%
Beta 9 10 0 00 0. 00 3 30 1 80 0 00 0.00
Ratio 1.00 0 0000 0 0000 0 3628 0 1977 0 0000

( » indicates a re jected flier )
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Pre-Gross Decontamination Experiment,

Dosimeter

40

an

41

41

43

43

MYLAR #1
(nc)
FRONT Raw 260 50
Raw 269 20
Raw 269 20
Ave 266. 30+/- 2%
Beta 52. 55
Patio 1 00
BACK Raw 1478. 00
Raw 1384 00
Raw 1639 00
Ave 1501 00+/- 9%
Beta 1270. 00
Ratio 1 00
FRONT Raw 509. 60
Raw 502 80
Raw 523 50
Ave 511.97+/- 2%
Beta 40 03
Ratio 1. 00
BACK Raw 556 90
Raw 547 10
Raw 577 80
Ave 560 60+/- 3%
Beta 102. 60
Ratio 1. 00
FRONT Raw 146.1:0
Raw 141,80
Raw 140. 50
Ave 142 80+/- 2%
Beta 59 96
Ratio 1 00
BACK Raw 104 10
Raw 98 02
Raw 99.82
Ave 100. 65+/- 3%
Beta 24 46
Ratio 1. 00

(

*

indicates a

rejected

. 00
¢

[eNele)

5" #2

nc)

00

. 00

00+/-
00

0 0000

(o]
0.
(o]

(o]
(o]

0o
00
00

004/~
.00

0. 0000

(o]
(0]
(o]

(o]
(o]

00
. 00
. 00

00+/~-
00

0. 0000

(o]
(o]
(o]

0o
(o]
0.0

G
o
o

0.
(o]
0.0

00

flier

ocoo

.00
. 00
00

00+/~-
. 00
000

. 00
0o
00

00+/-

00
000

00
00
00
. 00¢+/-
000

)

exposed 12/81

0%

0%

0%

(TLD set #1)

SUMMARY OF DOSIMETER READINGS

.010" #3 . 020" %4 . 032" #5

(nc) (nc) (nc?

0. 00 206. 60 186. 20

0 00 190 40 197. 50

0.00 187. 60 194, 60

0 00+/- 0% 189 00+/- 1%  192.77+/-

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

0. 00 " 288 80 254.30

0. 00 305 30 275. 50

0.00 296. 40 25370

0. 00+/- O% 296 83+/- 3% 261.17+/-

0.00 . 65.83 _ . 30,17

. 0000 0.0518 0 0238

0.00 465. 50 483. 50

0.00 496 80# 479. 10

0. 00 445 60 502. 80

0. 00+/- O% 455 55+/- 3%  488. 47+/-

0.00 0.00 16. 53
0. 0000 0. 0000 0.4130

0. 00 489 70 469.10

0. 00 470 70 460. 10

0. 00 478 70 423 90+

0. 00+/- 0% 479 70+/- 2%  A464. 60+/-
~ 0.00 21 70 . 6.60
0 0000 0 2115 0 0643

0 00 91.14% 79. 14

0 00 83 90 82. 48

0.00 83. 46 91 10+

0. 00+/- 0% 83. 684/~ O% 80 81+/-

0. 00 0 84 0. 00
0. 0000 0.0140 0. 0000

0. 00 81 26 74. 42

0. 00 78 &2 76 22

0. 00 75. 18 70. 88

0.00+/~ 0% 78 35+/- 4% 73 84+/-

0.00 2.17 0. 00
0. 0000 0.0887 0. 0000

3%

1%

3%

47

. 064" 86 . 125" #7 _
{nc) {nc)
0. 00 213. 50
0. 00 187. 60#
0.00. ... _214.00
0. 00+/- O% 213.75+/- 0%
0. 00 0. 00
0000
0 00 T238 20 0
0. 00 226. 20
0. 00 228. 60
0. 00+/~- Ov. 231. 00+4/- 3%
.00 . ___000 _

0000
0 00 463. 10
0. 00 474. 50
0.00__ _ __478.20
0. 00+/- O% 471.93+/- 2%
0. 00 0. 00

. 0000

“000 T T ass 30 77
0. 00 450. 19
0. 00 457. 60
0. 00+/~ 0% 458. 00+/- 2%

. 000 %00 . __ .

. 0000
0. 00 82. 74
0. 00 86. 55
0. 00 _79.24
0. 00+/~ 0% 82. 84+/- 4%
0. 00 0.00

. 0000
0.00 - 78.38°
0. 00 74. 53
0. 00 75, 64
0. 00+/- 0% 76 18+/- 3%
0. 00 0. 00

. 0000



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

Dosimeter MYLAR #1 005" #2 010" #3 . 020" #4 ) 032" #5 064" w6 . 125" #7
(nc) {nc) {(nc) (nc) (nc) {(nc) {nc)

44 FRONT Raw 151 90 0 00 0. 00 92. 2% 96, 26 0 00 88 58
Raw 150 40 0. 00 0. 00 92 07 94,73 0 00 95 34
Raw 143 60 0. 00 ~ 0.00 92 a6 96 04 0.00 94 .45
Ave 148 63+/- 3% 0. 00+/~ O% 0. 00+/- 0% 92 Db6+/- O% 95 &8+/- 1% 0. 00+/- O% 92, 79+/- 4%
Beta 55 84 0. 00 0. 00 0 00 2 89 0 00 0. 00
Ratio 1. 00 0. 0000 0 0000 0. 0000 0 0517 0 0000
43 BACK Raw 388 70 0.00 6000 = 110. 10 ’ 107. 00 0. 00 T T'Be. 91’
Raw 368 30 0 00 0 00 110. 10 102 10 0. 00 88 09
Raw 364 80 0. 00 0.00 122 70% 102 10 0.00 91.73
Ave 373 93+/- 3% 0. 00+/~ 0% 0. 00+/~ 0% 110. 10+/- 0% 103. 73+/- 3v 0. 00+/~ O% 89. 91+/- 2%
Beta 284. 02 -0 00 _0.00 __20.19 13 82 _ 0.00 000
Ratio 1. 00 0. 0000 0. 0000 0.0711 0. 0487 0. 0000
45 FRONT Raw 112 80 0. 00 0.00 81.73 81.45 0. 00 73. 35
Raw 103. 00% 0. 00 0. oc 82. 56 82 06 0 00 76. 77
____Raw 11270 0. 00 .. 000  78.13 . 80. 69 0. 00 _._75.88
— Ave 112 75+/- 0% 0. 00+/- 0% 0. 00+/- 0% 80. 81+/- 3% 81. 40+/- 1% 0.00+/- 0% 75. 334/~ 2%
— Beta 37 42 0. 00 0. 00 5. 47 & 07 0. 00 0. 00
— Ratio 1. 00 0. 0000 0. 0000 0. 1443 0. 1621 0. 0000
w
45 BACK Raw 86 81 0. 00 000 7 76 &5 ’ 71 03 7o 00 TTTTTTIIE3 T OT .
Raw 82 71 0 00 0 00 77. 62 77.00 0. 00 76.88
Raw 87 19 0 00 0 00 76 32 72 18 0. 00 73.04
Ave 85 S7+/- 3% 0. 00+/~ 0% 0. 00+/- 0% 76.86+/- 1% 73.40+/- a% 0. 00+/- 0% 74.42+/- 3%
Beta 11 15 0 00 ) 0. 00 ~_2.a5 000 _ 000 ~___0.00 ) B
Ratio 1. 00 0. 0000 0. 0000 0.2194 0. 0000 0. 0000 =
46 FRONT Raw 275 20 0. 00 0 00 185 50 172. 30 0 00 176. 90 "
Raw 208 00 0. 00 0. 00 194. 60 166 20 0. 00 166. 60
Raw 307.50 0. 00 0. 00 184. 80 157. 80 0 00 X 178. 30
Ave 263.57+/-19% 0. 00+/~ 0% 0. 00+/- 0% 188 30+/- 3% 165. 43+/- 4% 0.00+/-~ 0% 173.93+/- 4%
Beta 89.43 0. 00 0. 00 14 37 0 00 0.00 0.00
Ratio 1. 00 0 0000 0. 0000 0. 1603 0. 0000 0. 0000 g
46 BACK Raw 1238 00 0. 00 0. 00 228 10 196. 40 0. 00 i63. 50
Raw 1185 00 0 00 0. 00 216 50 193 80 0. 00 169. 30
Raw 1127 00 0. 00 0. 00 214. 30 204. 10 0. 00 160. 30
Ave 1183 33+/- 5% 0. 00+/- O% 0.00+/- 0% 219 &3+/- 3% 198. 10+/~- 3% 0.00+/- O% 164 374/~ 3%
Beta 1018. 97 0 00 0. 00 55 27 33. 73 0. 00 2. 00
Ratio 1. 00 0. 0000 0. 0000 0. 0542 0 0331 0 0000

( # indicates a rejected flier )
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Pre-Gross Decontamination Expr-rime..t.

Dosimeter

43 FRONT

48 BACK

49 FRONT

49 BACK

S50 FRONT

S50 BACK

( »

MYLAR #1
(nc)
Raw 68 67
Raw 65. 01
Raw 68. 39
Ave &67. 36+/- 3%
Beta 14 62
Ratio 1. 00
Raw 61. 67
Raw 57. 43
Raw S52. 56
Ave 57. &9+/- 8%
Beta 7. 29
Ratio . 00
Raw11710. 00
Raw12600. 00
Raw14410 00
Avel12973 33+/-11%
Beta 8130. 00
Ratio 1 00
Raw49580 00
Raw53970 00
Raw47020. 00
Ave50190. 00+/- 7%
BetaAd6434. &7
Ratio 1.00
Raw 386 70
Raw 383 90
Raw 362.30
Ave 377 63+/- 4%
Beta 93. 87
Ratio 1 00
Haw 2136 00
Raw 1991 00
Raw 2049. 00
Ave 2058 &67+/- 4%
Beta 1777 77
Ratio 1.00

indicates a

rejected

exposed 12/81

. 0CS" #2
(nc)

coo

ocoo ooo

. 00+/-

0o
00

.00

0%

00+/~-
00

0%

000

00
00
00

00+/- 0%

000

00
00
00

00+/-
00

0%

000

00
00
(¢]¢]

o%
00

00
0o
00

00+/-

000

.010"

oo ooo

(TLD set #1)

SUMMARY OF DOSIMETER REALINGS

#3
(nc)

.00
.00
..00

)
)

)

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

00
00
00

00+/-
00

o%

0. 0000

0. 00
0.00
0.00 .
0.00+/- 0%
0. 00
0000
. 00
.00
. 00

(o]

(o]

0

0. 00+/-- 0%
0.00
0000

00

00
00

coo0

0. 00+/~
0. 00

0%

0. 0000

0. 00
0. 00
0. 00
0. 00+/~-
(o]
0

. 00
000

0%

. 02
¢

56
93
S5

55
2
01

S50
51
52

51
w4
0.2

10820
10490
9225

10655
6899
0.1

280
263
260

270

0o

0.0

355
370
360

362
31
0.0

o
nc)

4

. 97
. 30
67 .

. 31+/-
. 58
763

13
.74
70

. 524/~
.52
091

00
. 00#
.00

. 00+/-

.00
. 00

. 00+/-
67
486

10
. 90
.10

3%

3%

2%

2%

.57+/- 3%

00
000

. 60
.10
. 40

03+/-
13
456

2%

. 03
¢

51
o4
.94

53
(o]
0.0

si
a8
51

50

(o]

0.0

5838
5897
4400

5847
1024
0.1

7611
7059

7497.

7389
3633,

0.0

275
267
232

271

(o]

0.0

332
308.
338.

326

45
0.0

2" ¥5
nc)

. 87
.05
.06

. 33+/-
59
405

.52
.31
.01

.28+/-
2e

384

. 00
. 00
. 00w

. 50+/-
.17
240

o6
00
00

00+/~
67 .
783

.00
. 10
. 70%

.05+/-
00
000

30
00
60

30+/-
40
255

L 068" B6 | 125" K7 . e
{nc) (nc)
0.00 53. 48
0. 00 47. 38+
0,00 . .39 .
2% 0. 00+/- O% 52. 74+/- 2%
0.00 0. 00
0. 0000
T TeS00 T T T s 227 T T T
0. 00 47.94
0. 00 50. 84
3% 0.00+/- O% 50. 00+/- 4%
R 0. e _.0.00 _ __ .
0. 00 4711.00
0.00 5550. 60
. 0.00_ _...A2e%.00 .
1% 0. 00+/~ 0% 4843, 33+/-13%
0. 00 0. 00
0.0000
770 00 3949. 00 T
0.00 3597. 00
0. 00 3720. 00
a7 0.00+/~ 0% 3755. 33+/- 5%
.~.0.00__ 0. 00 e ..
0. 0000
0.00 288. 00
0. 00 278. 80
,0.00 . __284.50 ... ..
2% 0.00+/~ O%  283.77+/- 2%
0 00 0 00
0. 0000
0. 00 ‘278.30 7 )
0. 00 294. 70
c ov 269. 70
5% 0. 00+/~ 0%  280.90+/- 5%
0. 00 0.00
0. 0000




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

Dosimeter MYLAR #1 005" #2 010" #3 . 020" #4 . 032" #5 . 064" W4 . 125" w7
(nc) (nc) (nc) {nc? (nc) (ne) (nc)

51 FRONT Raw 112 80 0. 00 0. 00 92 28 83. 42 0 00 79 07
Raw 116 80 0 00 0. 00 89. 51 82 22 0 00 75 09
Raw 116 80 0. 00 0. 00 i 88. 47 a 85. 48 0.00 .79 23
Ave 115 47+/- 2% 0. 00+/- O%. 0.00+/- O% 90. 09+/~ 2% 83. 71+/- 2% 0.00+/~ 0% 77 80+/- 3.
Beta 37 &7 0. 00 0.00 12 29 5 91 0. 00 0. 00
Ratio 1. 00 0 0000 0. 0000 0.3263 0. 1569 0. 0000
51 BACK~ Raw 82 &2 6. 00 0. 00 TTUBiTes T T 90 00 o007 T T TIelaz T T 2
Raw 78.50 0 00 0 00 81 37 74 23 0.00 76. 53
Raw 90 15 0. 00 0. 00 77.99 77. 28 0. 00 73. 61
Ave B3 76+/- 7% 0. 00+/- O% 0. 00+/- O% 80. 35+/- 3% 73.84+/~ 5% 0. 00+/- O% 76. 52+/- &y,
Beta 7.24 _ 000 .. %00 383 ... %00 000 000
Rati. '1.00 0. 0800 0. 0000 0 5288 6.0000 0.70000
52 FRONT Raw 1.53 0. 00 0. 00 1.24 1. 28 0. 00 1.34
Raw 1. 61 0. 00 0. 00 1.30 1.18 0 00 1.28
o Raw 1. 51 .0.00 0.00 o126 ) 1.28 A 000 126
—
— Ave 1 55+/- 3% 0. 00+/~- 0% 0. 00+/- O% 1. 264/~ 2% 1.25+/- 4% 0.00+/~ O% 1.29+/- 3%
. Beta 0.25 0. 00 0. 00 0. 00 0. 00 0.00 0 00
z‘_l Ratio 1. 00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
52 BACK  Raw 2. 05 -7 0. 00 o8 T T i3y 0 7 i35 T T TTUToec T T TTTi2a T T T
Raw 2 09 0. 00 0. 00 1. 29 1.30 0.00 1.30
Raw 2 64w 0. 00 0. 00 1.28 1.25 0. 00 1. 24 :
Ave 2 074/~ 2% 0 00+/- O% 0. 004/~ O% 1.31+/- az 1.30+/- 4% 0. 00+/~ O% 1. 264/~ 3%
Beta 0. 81 ~ 0.00 0. 00 _0.03 .. 0.04 ~_ _o0o00 _ _ . ___ 000
Ratio 1. 00 0. 0000 0. 0000 6. 0627 0.0478 0.°0000
53 FRONT Raw 1.45 0. 00 0. 00 1.25 1. 06% 0. 00 1.12
Raw 1.37 0. 00 0. 00 1 24 1.18 0.00 1.15
Raw 1.39 0 00 0. 00 1 23 1.15 0.00 110
Ave 1 404/~ 3% 0. 00+/- 0% 0. 00+/~- O% 1,284/~ 1% 1. 174/~ 2% 0.00%/~ O% 1.12+/- 2%
Beta 0.28 0. 00 0. 00 0.12 0. 04 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0.4143 0. 1500 0. 0000
53 BACK Raw 1. 44» 0. 00 0. 00 1 18 116 0. 00 " 1.04
Raw 1.58 0.00 0. 00 112 1. 04» 0.00 1.20%
Raw 1 57 0 00 0. GO 1.12 1.18 0. 00 1.08
Ave 1.57+/- 0% 0. 00+/~ O% 0. 00+/~ 0% 1 14+/- 3% 1174/ 1% 0.00+/~ O% 1. 064/~ 3%
Beta 0. 51 0. 00 0. 00 0.08 011 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 1530 0 2140 0. 0000

( # indicates a rejected flier )
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Pr»-Gross Decontamination Experiment, exposed 12/81 (TLD set #1)

SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1 . 005" #2 .. .010" #3 . 020" #4 . 032" #5 L 04" #é .. 125" #7
(nc) (nc) (nc) (nc) (nc) (nc) (nc)
54 FRONT Raw 113 0.00 0. 00 1.15 1.10% 0.00 1.07
Raw 119 0 00 0. 00 1. 21 1 22 0. CO 111
Raw 1. 31 0. 00 ..0.00 . 1.10 . 1.16 0.00.. .. .... l1o
Ave 1 214/~ 8% 0. 00+/- O% 0. 00+/- O% 1. 16+/- S% 1.19+/- 3% 0. 00+/~- ' % 1 09+/- 2%
Beta 0 11 0.00 0.00 0 06 0 10 0. 00 0. 00
Ratio 1.00 0. 0000 0. 0000 0.5412 0. 8588 0. 0000
54 BACK  Raw 1.39 0. 00 a 0. 00 1 14 “1.16 0. 00 TTTHTis T T
Raw 1.37 0.00 0. 00 1. 13 121 0. 00 1.10
Raw 1. 48 0 00 0. 00 1.14 112 0.00 1.12
Ave 1 41+/- 4% 0. 00+/~ O% 0. 00+/- 0% 1 14+/- 1% 1. 16+/- 8% 0.00+/~ O% 1. 12+/- 2%
Beta 0 29 000 ~0.00 __0.01 ~_ 004_ ____ _000_ __ 000 .
Ratio 1 00 0. 0000 0. 0000 0.0463 0.1389 0. 0000
55 FRONT Rauw 2 48 0. 00 0. 00 1. 65 1.63 0. 00 1.58
Raw 1 71 0. 00 0 00 1.57 1.50 0. 00 1.70
Raw 2 54 0. 00 0. 00 . 1.59 173 . _ 000 1.63_
Ave 2 Si+/- 2% 0. 00+/- 0% 0. 00+/- 0% 1. 60+/- 3% 1. 62+/- 7% 0. 00+/- 0% 1. 64+/- 47
Beta o0 87 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
55 BACK  Raw 2 o1 0. 00 0. 00 i. 59 1.4 “TT000 T TiTsa T
Raw 2 22 0 00 0. 00 1. 61 1. 51 0 00 1. 54
Raw 2 53 0. 00 0. 00 1.63 1. 50 0.00 1.43
Ave 2. 25+/-12% 0 00+/- O% 0.00+/- O% 1 61+/- 1% 1.52+/- 1% 0.00+/- O% 1. 504/~ 4%
Beta 0 75 0. 00 ) 0.00 0 11 0.02 000 . ...000_ _ _
Ratio 1. 0G 0. 0000 0. 0000 0.1474 0. 0231 0. 0000
56 FRONT Raw 2 29 0. 00 0. 00 1 54 1.67 0.00 1. 50
Raw 217 0. 00 0 00 1.65 1.72 0.00 1. 44
Raw 2 44 0. 00 0 00 1 66 1. 62 0.00_ . 4.53_
Ave 2. 30+/- &% 0. 00+/- O% 0.00+/- O% 1.61¢/- 4% 1.67+/- 5% 0.00+/- O% 1.49+/- 3%
Deta o 81 0 00 0. 00 0.12 0 18 0.00 0. 00
Ratio 1.00 0. 0000 0. 0000 0. 1535 0. 2211 0. 0000
56 BACK  Raw 2 28 0. 00 0.00 1.60 1.38 0.00 TT 153
Raw 2 21 0.00 0.00 1.58 1. 42 0.00 1. 35+
Raw 2 a4 0.00 0 00 1. 59 1. 54% 0.00 1 51
Ave 2 31+/- 5% 0 00+/- 0% 0 00+/- O% 1. 59+/- 1% 1.40+/- 2% 0.00+/~ 0% 1. 52+/- 1%
Beta 0. 79 0. 00 0. 00 0.07 0. 00 0.00 0.00
Ratio 1.00 0. 0000 0. 0000 0. 0901 0. 0000 0. 0000

( # indicates a rejected flier )



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

SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1 005" #2 . 010" %3 020" %4 032" #5 Cha" W6
(nc) (ne) (nc? (nc) (nc) (nc)

57 FRONT Raw 2 a9 0. 00 0 00 1.74 1. 68 0 oo
Raw 2 s3 0 00 0. 00 1. 66 1 68 0 0o
Raw 2 60 0 00 0 00 183 1.72 0 00
Ave 2.58+/- 2% 0 00+/- O% 0. 00+/- O% 1.75+/- 5% 1. 69+/- 1% 0. 00+/- O%
Deta 0 96 0. 00 0.00 016 0 11 0 oo
Ratio 1 00 0. 0000 0. 0000 0. 1675 0.1104 0 0000

57 BACK  Raw 2 94 0. 00 0. 60 1.747 167 0. 00
Raw 2.78 0 00 0. 00 1. 68 162 0 00
Raw 312 0.00 0.00 1.74 1. 61 0.00
Ave 2.95+/- &% 0. 00+/- O% 0. 00+/- O% 1.72+/- 2% 1 63+/- 2% 0.00+/- 0%
Beta 1.3t _0.00 000 ~_oo08 _0.00 _ 0.00
Ratio 1.00 0. 6000 6. 6000 0. 6616 0. 0006 6. 6000

{ # indicates a rejected flier )

FARE A

. 125"
(nc)

1 62
1 56
1 58

1 59
0. 00

50
67
61

-l

-

0. 00

"7

+ /-

o

2%

b4+/- 3
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Pre-Gross Decontamination Experiment,

Dosimeter

-

aun &b ww nn

NN OO

0 @

10
10

11
11

12
12

13
13

14
14

15
15

16
16

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT

BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

005"

(rad/nc)

o
(o]

oo

oo oo

[o e e Ne)

oo oo

oo

©oc oo oo oo

00
00

00
00

00
00

00
00

00
00

00
00

00
00
00
00

00
00

00
00

00
00

00
00

00
00

00
(o¢]

00
00

00
00

. 010"

(rad/nc)

(0]
(0]

oo

oo

[oe e Ne]

oo oo

oo oo oo

oo

oo oo oo

oo oo

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00
00
00

00
00

(o]
00

00
00

00
00

expos¢gy $/81

##3% RESULTS ###

Calibration

020"

©o

oo oo

oo oo oo

oo

oo

oo oo

oo oo

oo oo oo oo

(rad/nc)

a5
99

99
62

76
99

e8
99

85
99

=[]
86

99
82

64
90

35
98

61

35

99
99

35
85

76
99

46
99

35
35

54
b6

(rad/Ng)

0o

0
[}

oo

oo

o0 oo oo ool

oo

oo

00 00O OO ©OO OO0

oo oo

Fact\rs

33N
Y
W
N
LA
3
¥4
"
¥
N

N
.8\

N
.99

N
N

N
2
.§

A
9N

N
LAY
N
n
P2
N
Y
A

R

(TLD set #1)
. Mylar Chip

. 064" Ave. Reading Dose

(wad/nc) (rad/nc) (nc) (rad)
0. 00 0. 72 14 682 10. 65
0. 00 0. 99 38. 04 37. 67

000 o067 T asaz” 32
0. 00 0.74 709. 53 524 .15
0. 00 0. 79 299. 70 238. 05
0. 00 0. 99 0. 00 0. 00
0.00 "0.917 777 'aa3.12 401.97
0. 00 0.99 0. 00 0. 00
0. 00 0. 92 162. 43 148. 65
0. 00 0. 99 9. 60 9.50
‘000 T 093 T 710273 795
n. 00 0. 86 1235. 25 1056 22
0. 00 0. 99 55. 68 55. 13
0. 00 0. 86 1021. 17 ee2. 73
0. 00 "0.70 ~ 77 45 a3 31
0. 00 0. 87 1333. 77 1156. 39
0. 00 G. 35 57. 35 20. 14
0. 00 0. 98 3320. 77 3362. 59
0.00 0BETT 7T 0,07 7T T ol05
0. 00 0. 61 0. 08 0. 05
0- 00 0. 99 0. 00 0. 00
0. 00 0. 99 0. 00 0. 00
0.00 T35 T 67.77 77T TT23.7%
0. 00 0. 92 148. 63 136. 74
0. 00 0. 82 B86. 02 70. 60
0. 00 0. 99 . 20. 22 20. 02
0. 00 0. 57 64. 37 36. 53
0. 00 0. 67 8. 50 5.70
0. 00 0. 66 1611. 83 1069. 78
0. 00 0. 67 3286. 33 2203. 82
0. 00 0. 44 37. 60 16.73
0. 00 0 51 59. 87 30. 41

CALCULATED DOSES

67

.85

.70 7

. Calculated Beta _

_ Calculated Gamma

Error Dose Error
(rad) (rad) (rad)
5. 80 14. 07 1.32
35. 89 19. 64 3. 48
26. 53 "159. 01 1a.87
125 76 174.47 16. 38
16. 32 44 87 4, 46
0. 00 47.98 4 49
25/80 32,69 316 7
0. 00 39.74 3. 90
77.18 39. 681 3.76
6. 59 44 73 4. 37
33783 112 61 11,26 ’
22. 86 120. 12 11. 19
20. 83 114. 50 11. 44
70. 81 123. 37 11.70
6758 710925 10. 21
79. 11 126. 58 11 89
9.65 190. 33 18. 23
1092. u7 224. 37 21 .21
0. 02 0. 22 0. 02
0. 03 0. 22 0. 02
0. 00 92. 70 9.17
0. 00 98. 66 9.33
YY) 6337 6.02° T 7
85. 24 69. 27 6. 60
7. 42 23. 42 2. 20
2. 35 23. 75 2. .23
5. 47 T 849 T TTE127 77T
12. 06 82. 26 8. 03
713. 26 322. 59 31. 41
1487. 14 390. 86 36.78
5.88 8583 7 8.06
14. 78 8s. 23 8. 48



Pre~Gross Decontamination Experiment, exposed 12/ts1 (TLD set #1)

##% RESULTS #ww . CALCULATED DUSES
Dosimeter Calibration Factors Mylar Chip Calculated Beta Calculated Gamma
005" 010" 020" 032" 064" Ave Reading Dose Error Dase Error *

(rad/nc) (rad/nc) (rad/nc) (rad/nc) (rad/nc) (rad/nc) (nc) (rad) (rad) (rad) (rad)

17 FRONT 0 00 0 o) 0 82 0 91 0 00 o 87 0 23 0 20 0 05 0 29 0 03

17 BACK 0. 00 0 00 0 99 0 99 0 00 0. 99 0 17 0 17 0 0S 0 30 0 03

18 FRONT 0 00 0 00 0 99 0 91 0 co 0 S5 98 80 94 08 42 00 138 8! 16. 30

1R BACK 0 00 0 00 0 90 0 82 0 00 0 86 473 37 406 94 292 73 133 34 12 41

19 FRONT O 00 0 00 0 35 0 35 0 00 0 35 286 60 100 63 7.73 0 (0 0 00

19 BACK 0 00 0 00 0 99 0 99 0 00 0 99 89 57 88 68 7 24 57 51 5 a7

21 FRONT 0 00 0 00 0 86 0 61 0 00 o 74 61 40 45 15 13 51 &1 13 "6 24

21 BACK 0. 00 0 00 0 97 0. 99 0. 00 0 98 760 30 742 74 136 99 &0 78 5 75

23 FRONT O 00 0 00 0. 99 0 99 0 00 0 99 0 00 0.00 0. 00 767, 44 71. 71

23 BACK 0 00 0 00 0 35 0 35 0 00 0 35 3381 00 1187 07 90. 92 788. 10 77 03

25 FRONT 0 00 0 00 0 99 0 35 0 00 0 67 ‘ 38. 80 ) 26 02 28. a1 T 214 80 2136

25 BACK 0 00 0 00 0 4as 0 99 0 00 0.72 114,13 82 39 47 32 196 37 19 08

26 FRONT 0 00 0 00 0 84 0 87 0 00 0. 86 237 10 202, 81 13.97 42, 27 410

26 BACK 0. 00 0 00 0 90 0 99 0 00 0 95 41.73 39 s1 7.93 45 19 4.53

— 27 FRONT O 00 0 00 0.99 0 35 0 00 0 &7 S <) 7 &2 5. 86 42 79 3. 99
— 27 BACK 0 00 0 00 0. 99 0. 99 0. 00 0 99 0 00 0 00 o oc 39 87 3 82
— 29 FRONT O 00 0 00 0 60 0 53 0 00 0 57 19 29 10 93 2. 06 13 87 1.41
o 29 BACK 0 00 0 00 0 69 0. 99 0 00 0 84 5.09 4 28 2 07 13. 09 1.23
20 FRONT O 00 0 00 o0 77 0 78 0 00 0. 79 " 41.73 © 32 a1 i 1a 714 12 1 35

30 BACK 0. 00 0 00 0 99 0 99 0 00 0. 99 13 85 13 71 1 46 13. 83 1 33

34 FRONT O 00 0 00 0 63 0 49 0 00 0. 56 33 79 19 06 3 44 17. 84 1 72

34 BACK 0 00 0 00 0 99 0.99 0 00 0 99 5. 85 5 80 2 s8 17 93 1 48

36 FRONT 0 00 0 00 0 62 0. 99 0 00 0 81 16 63 i3 a1 483 {0 0a " 1.04

46 BACK 0 00 0 00 0. 99 0 99 0.00 0 99 2 a4 2 43 1 41 8 81 0.82

37 FRONT 0 00 0 00 0 a7 0. 60 0 00 0 53 62 70 33 52 6 18 35 87 3 a7

37 BACK 0 00 0 00 0 87 0 73 0 00 0 80 714 73 568 94 88 54 39 32 3 92

39 FRONT O 00 0 00 0 71 0.43 0 00 0 s57 12 93 7.38 2 86 i3 30 i 34

39 BACK 0 00 0 00 0 a4 0.53 0. 00 0. 48 9.10 4 a4y 113 12 71 1.26

40 FRONT O 00 0 00 0. 99 0 99 0.00 0 99 52 55 52. 03 4 99 51.17 4 76

40 BACK 0 00 0 00 0 91 0.93 0 00 0 92 1270. 00 1172 42 120 11 55 30 5 36

41 FRONY O 00 0 00 0 99 0 35 0. 00 0 &7 40 03 26 85 20 13 112 98 10 &7

41 RACK 0 00 0 00 0 &7 0 84 0 00 0 76 102. 60 77 a8 18 11 109 &5 10. 38

43 FRONT O 00 0 00 0 97 0 99 0 00 0 98 59 96 58 73 4 48 19 83 2 04

43 BACK 0 00 0 00 0 86 0. 99 0. 00 0 92 24 46 22 s8 413 18 24 1 76
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Pre-Gross Decontamination Experiment.

Dosimeter

44
44

45
45

46
46

48
48

49
49

50
50

51
st
52
52

53
53

54
54

55
55

56
56

57
57

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

005"

(rad/nc)

(o]
(o]

oo

©o0 o0 00

oo

©o o0 oo o0

oo

co oo

00
00

0o
00

00
00

00
00

00
00
00
00

00
00

00
00

00
00

o]e]
00

00
00

00
00

00
00

010"

(rad/nc)

oo

oo oo

[e N

oo

0o 00 oo

oo oo

oo oo

0. 00
(o]

00

00
00

00
00
00
00

00
00

o]e]
ou

00
00

00
00

00
00

00
00

00
00

00
00

00
00

exposed 12/81

##4 RESULTS ##x

Calibration

. 020"

oo

oo

oo

©0 00 ©00 00 0o ©00 0O

oo oo oo

(rad/nc)

99
88

77
b6

75
91

72
67

99
77
%9
92

50
35

99
90

36
76

35
92

99
77
76
83

74
90

Factors

. 032"

(rad/nc)

oo

o0 o0 o0

Sl

©0 oo o0 ©00 00 ©00©

oo oo

87
=]=]

61
99

99
91
90
90

70
81

99
93

62
99

99

=1]

64
49

35
67

99
94
47
99

73
99

. 064"

(rad/nc)

oo

ool oo

00 oo oo

0o oo

co oo oo

oo o0

.00

00

06

00

00
00

00
00

00
00
00
00

00
00

00
00

00
00

00
00

00
00

00"~

00

00
00

(rad/nc)

co

oo

oo

oo

oo o0 o0

©co o0 o0 oo

oo oo

(TLD set #1)

AVE.

93
a8
82
87
91
79

84
79

99
93

56
67

99
89

50
62
as
79

99
85

62
92

73
94

6%

81

Mylar Chip

Reading

(nc)

55

284

a7,
11.

89

1018,
14
7.

8130.
46434,
93.
1777.

oo

oo

oo

=0

oo oo

84
02

a2

15

63
97

62”

29

00
67

3

a7

77

.67
.24

25
81

28
51
11
29

87
75

81

79

96
31

CALCULATED DOSES

Calculated Beta
Dose
(rad)

S1.
249.

‘2s.
9.

77
927.

“11.

91
79

82
20

90
68

84

5. 74

6851.
6513

1645.

21

b

oo oo

=»0 00 00 0O

34
b6

94

79

10

Error
(rad)

7.17
11. 54

4.37
3.76

47.03

50. 82
2’s7
4.03

2176. 99
3082 13

69. 54

1a.00 T

Calcvlated Gamma

1159. 49 189.

899.03  93.91
677937
67.25 6. 95
18. 62 1. 82
18. 32 1. 84
B N TR
0.30 0.03
0.27 0. 03
0.25 0.02
T o735 0.03°
0.27 0.03
0.39 0.04
0.36 0. 04
T"T036 T o.08
0.36 0. 03
0. 38 0.04
0.39 0.04

Dose Error
(rad) (rad)
22.21 2. 25
21, 52 2. 05

T Tieoa i3
17. 82 1. 73
41 64 4. 16
39. 35 3.82
12762 1. 20
11. 97 1.19

45

641

0.03




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

#ax SUMMARY OF DOSES AND DOSE RATES #aw

Oosimeter Beta Gamma Exposure Beta Dose Rate Gamma Dose Rate
Dose Dose Time Error Error
{(rad) (rad) (hr) (rad/hr) (rad/hr) (rad/hr) (rad/hr)
t FRONT 10 65 14 07 288 0 3 70E-02 2. 0O1E-02 4 B8BE-02 4 57E-03
1 BAcCY 37 67 19 &4 288 0 1 31E-01 1 25E-01 4 B2E-02 t 21F-02
2 FRONT 32 67 159 01 288 0 1 13E-01 9 21E-02 5 S2E-01 5 16E-02
2 BACK 524 15 174 47 288 O i B2E+00 4. 37E-01 b6 06F-01 S5 &9E-02
3 FRONT 238 05 44 87 288 0 8 27E-01 S 67E-02 1 56E-01 1 S5SSE-02
3 1 ACK 0. 00 47 98 288 0O 0O OOE+00 O OOE+00 1 67E-01 1 S&E-02
4 FRONT 401 97 2 69 288 0 1 40E+00 8 96E-02 1 13e-01 { 10E-02
4 BACK 0 00 39 74 288 0 O OOE+00 0. OOE+00 1 3BE-01 1 36E-02
S FRONT 148 65 39 01 288. 0 S 16E-01 2 6BE-01 1 38E-01 1 31E-02
S BACK 9 S0 44 73 288 0 3 30E-02 2 29E-02 1. 55e-01 1 S5S2E-02
6 FRONT 95 85 113 61 288 0 3 43e-0! B8 31E-02 3 91F -01 3 91E-02
6 BACK 1056 22 120 12 288 0 3 b7E+00 7 94E-02 4. 17E-01 3 BBE-02
7 FRUONT 55.13 1.4 50 288 0 1 ?1E-01 7 23E-02 3 98E-01 3 97E-02
7 BACK 882. 73 123 37 288 0 3 07E+00 2 46E-01 4 2B8E-01 4 06E-02
- 8 FRONT 31 70 109 25 288 0 1 10E-01 2 28E-02 3 79E-01 3 55E-02
. 8 BACK 1156 39 126 58 288 0 4 02E+00 2 75E-01 4 40E-01 4 13E-02
NS
— 9 FRONT 20 14 190 33 288 0 6 99E-02 3 35E-02 6 b61E-01 6 33E-02
9 AACK 3362 59 224. 37 288 0 1 17E+01 3 79E+00 7 79E-01 7 3&E-02
10 FRON1 0 05 0 22 10 4 S9E-02 2 02E-02 2 21E-01 2 O&E-02
10 BACK 0 05 0 22 10 4 90E-02 3 33E 02 2. 19E-01 2 OSE-02
11 FRONT 0 00 2. 70 148 2 0. OOE+00 O OOE+00 6 25E-01 6 19E--02
11 BACK 0 00 98 b6 148 2 O OOE+00 O. OOE+00 b b6E-01 6. 307-02
2 FRONT 23 79 63 37 148 2 1 61E-0t &4 37E-02 4 2B8E-01 4 06E-02
BACK 136. 74 69 27 148 2 9 23E-01 5 75E-01 4 67E-01 4 45E-02
13 FRONT 70 60 23 42 148 2 4 76E-01 5 01E-02 1. 58E-01 1 48E-02
13 BACK 20. 02 23 75 148 2 1 33%5E-01 1 S5S9&E-02 1. 60E-O01 1 S1E-02
t4 FRONT 36 53 84 90 148 2 2 A47E-01 1 04E£--0t 5. 73E-01 S 4BE-02
14 BACK 5 70 a2 26 148 2 3. B5E-02 B 13E--02 S5 SSE-01 5 42E-02 ‘
5 FRONT 1069 78 322 59 148 2 7 22E+00 4 B1E+00 2 1BE+00 2 12E-01
9 BACK 2203 82 390 86 148 2 1 4%9E+01 1 OOE+O1 2 64E+00 2 4BE-01
16 FRONT 16 73 85 83 148 2 1. 13E-01 3. 97€ -02 S 79E-01 S 44E--02
16 BACK 30 41 85 23 148 2 2 OSE-01 9 9RF-02 S 75E-01 S 72E-02
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Pre-Gross Decontamination Experiment,

Dosimeter

17
17

18
18

19
19

21
21

23
23

25
25

26
26

27
27

29
29

30
30

34
34

36
36

37
a7

39
39

40
40

41
41

43
43

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

FRONT
BACK

Beta
Dose
(rad)

94

406

100.
ee

45,

742

26,
82.

202

39

33.

568

52
1172

26.

77

S8.

22

.20
.17

94

63
68

15
74

.00
1187.

07

02
39

61
51

62
00

93

.28

.41

71

.06

80

.41
.43

52
94

38

.41

03
a2

85
48

73
58

exposed 12/81

(TLD set #1)

##% SUMMARY OF DOSES AND DOSE RATES

Gamma
Dose
(rad)

o
(o]

1368

133.

61

60

767

788.

214,
196

42,
45.

42

39

13
13

14

13.

17.
17

10.
.81

35
39

13.
12.

51

55.

112
109

19
18

29
30

et
34

. 00
57.

51

13
78

a4
10

80
a7

27
19

79
e7

a7
09

12
83

84
93

04
a7
32

30
71

17
30

98
65

83
24

Exposure

-

148,
148.

148.
148.

148.
148.

148.

148

148

148.

148
148.

148.

148

147.
147,

147

147

147,
147.

147.

147

147
147.

147,

147

147.
147

147
147

147

147

o o

e PR

(0] aur au an aun

(L0}

nR- R

[Ourey

wo

ww

oo

N -

ow:

-0 W=

[T,

-w

an mN

Beta Dose Rate

(rad/hr)

. 97E-01
. 73E-01

35E-01
75E+00

79E-01
96E-01

05E-01
01E+00

. 00E+00
. O1E+00
76E-01
S6E-01
. 37E+00
. 67E-01
. 14E-02
. OOE+00

41E-02
. 90E-02

20E-01
29E-02

. 29E-01
. 93E-02

. 09E~-02
. 65E-02

27E-01
. B6E+00

00E-02
99E-02

. 53E-01
. 95E+00

. B2E-01
25E-01

. 98E-01
S3E-01

¢ o

wo W

Erro-

(rad/hr)

. 26E-02

S3E-02

. B3E-031
. 9BE+00

22E-02

. B9E-02

11E-02

. 24E-01

00E+00
14E-01

92E-01

19E-01

. 43E-02
. 35E-02

. 95E-02
o

00E+00

. 39E-02
. 40E-02

. 73E-03

91E-03

47E-02
75E-02

27E-02

S56E-03

19E-02
00E-01

. 94E-02
. 6BE-03

. 3BE-02
. 14E-01

. J6E-01

23E-01

17E-02°

B80E-02

- e

* % *

Gamma Dose Rate

W

09,

s

au

o0

D0 NN WR

(rad/hr

)

Error

(rad/hr)

B89E-01 3 O01E-02
01E-01 2 BBE-02

37E-01
00E-01

. 00E+00
. BBE-01

13E~01
10E-01

. 18E+00

32E+00

. 45E+00
. 33E+00

B5E-~01

. 0SE~O01

89E-01

. 69E-01

40E-02
B87E-02

57E-02
37E-02

. 21E-01

1. 22E-01

w o

@0 PN

ww

NN

. B1E-02
. 98E-02

43E-01
67E-01

01E-02
61E-02

47E-01
75E-01

b66E-01

. 43E-01

34E-01

. 24E-01

1
8
o
3. 69E-02

00E+00

21E-02

. BBE~02

. B4E~O1

20E-01

. 44E-01

29E-~01

. 77E-02
. 06E-02

69E-02

. 57e-02

S3E-03
32E-03
18E-03
04E-03

. 17E-02
. 14E-02

. 04E-03

S58E-03

. 35e-02
. 66E-02

. 0BE~-03
. 53E~03

23E-02
64E-02

24E-02
04E~02

. 3BE-02
. 19E-02

————— ———



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

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

Dosimeter Beta Gamma Exposure Beta Dose Rate Gamma Dose Rate
Dose Dose Time Ervror Error
(rad) (rad) Chr) (rad/hr) (rad/hr) (rad/hr) (rad/hr)
44 FRONT 51. 91 22 21 147 5 3. 52E-01 4. B&E-02 1 S51E-01 1 S2E-02
44 BACK 249 79 21 S2 147 5 1 49E+00 7 B82E-02 1. 46E-01 1. 396-02
45 FRONT 25. 82 18. 03 10 2 58E+01 4 37E+00 1 SOE+01 1 73E+00
45 BACK 9. 20 17 82 1.0 9. 20E+00 3. 76E+00 {. 78E+01 1. 73E+00
46 FRONT 77 90 41 64 147.5 5. 28E-01 3. 19E-01 2. 82E-01 2. 82E-02
46 BACK 927 68 39 35 147 S 6. 29E+00 3. 44E-01 2 67E-01 2 59E-02
48 FRONT 11. 84 12. 62 147 5 8 02E-02 1 74E-02 8 S5S4E-02 8 14E-03 T
48 BACK 5.74 11. 97 147 S 3.89E-02 2 73E-02 8 11E-02 8. 09E-03
49 FRONT 6851.34 1159 49 147.5 4. 64E+01 1. 4BE+01 7. 86E+00 1. 28E+00
49 BACK 36513. 66 899. 03 147 S 2 48E+02 2 09E+01 6. 09E+00 & 37E-01
50 FRONT 92. 94 b7 93 147 5 & 30E-01 9. 49E-02 4 L1E-01 4. 35E-02 T T T T e
50 BACK 1645, 79 67.25 147.5 1.12E+01 4. 71E-O1 4. S6E-01 4. 71E-02
— 51 FRONT 21. 10 18. 62 147 S 1.43E-01 2 S9E-02 1 26E-01 1.23E-02
— 51 BACK 4 85 18 32 147.5 3. 29E-02 3. 72E-02 1. 24E-01 1.25E-~02
N 52 FRONT “"0 3s 0. 31 1.0 2 52E-01 6 62E-02 3 10E-01 3. 04E~02 h R
w 52 BACK 0.72 0. 30 1 0 7.17E-01 4. 40E-02 3 02E-01 2. 94E~02
53 FRONT 0.14 0 27 1.0 1.40E-01 5.91E-02 2 &9E-01 2 57E~02
53 BACK 0.32 0.25 1 0 3 21E-01 9. 96E-02 2 S4E-01 2. 46E-02
54 FRONT " 0.04 0.26 1.0 3 98E-02 3.32E-02 2 62E-01 2. SOE~02 T T T
54 BACK 0.23 0.27 1.0 2. 28E-01 7.18E-02 2 &9E-01 2. SBE-02
55 FRONT 0.86 0.39 1.0 8. 63E-01 7.47E-02 3. 93E-01 3. 93E-02
55 BACK 0. 44 0.36 1.0 6. .39E-01 2. 46E-01 3. S9E-01 3. 67E~02
56 FRONT 0. 50 0 36 1.0 4.97E-01 1.85€-01 3 57E-01 3. 52E-02 - ) T
56 BACK 0.73 0. 36 10 7 27E-01 1.32E-01 3. 64E-01 3. 41E-02
57 FRONT 0.70 0.38 1.0 7.03E-01 4. 66E-02 3. 79E-01 3 S9E-02
57 BACK 1.23 0 39 1.0 1.23E+00 1. BBE-01 3. 92E-01 3 79E-02
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VAX/VMS SCHE
VAX/VMS SCHE
VAX/VMS SCHE

RRRRRRRR
RRRRRRRR
RR RR
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
DD DD
DD DD
DD DD
DD DD
DD DD
DD DD
DD DD
DD DD
DDDDDDDD
DDDDDDDD

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

RATIOOUT
RAT100UT
RATIOOUT
ssss  cccc
s c
s c
sss €
s ¢
s ¢ .
5555 ccee
AAAAAA TTTTTTTITTT
AAAAAA TITTTTTITTT
AA AA T
AA AA T
AA AA T
AA AA T
AA AA T
AA AA T
AAAAAAAAAA TT
AAAAAAAAAA T
AA AA TT
AA AA T7
AA AA ™
AA AA Al
AAAAAA TITTTTTITTT
AAAAAA TITTTTTTTT
AA AA ™
AA AA ™
AA AA T
AA AA T
AA AA ™
AA AA T
AAAAAAAAAA T
AAAAAAAAAA T
AA AA TT
AA AA T
AA AA T
AA AA T
s§sSs  .CCC
s c
s c
sss ¢
s c
s ¢c
S555 cccc
RAT100UT
RATIUOUT
RATIOOUT

13-JUN-1983 13
13-JUN-1983 13:
13-JUN-1983 13:

H

1111
IIII
11
11
11
11
11
11
11

13-JUN-1983 13:
13-JUN-1983 13
13-JUN-1983 13:

39 TTA4:

39 TTA4:

39 TTA4:

EEEEE

E

E

EEEE

E

E .. ... - —

EEEEE

11 000000

11 000000
oo 0o
0o (a]a]
0o (a]a]
00 0o
00 (a]a]
00 0o
00 00
0o 0o
00 00
00 0o

I1 000000

11 000000

Hn 222222

i 222222

i 22 22

i 22 22

22
22

[ 22

i 22

i 22

i 22

i 22

i 22
2222222222
2222222222

EEEEE

E

E

EEEE

E

E

EEEEE

39 TTA4:

39 TTA4:

39 TTA4:

13-JUN-1983 13:
13-JUN-1983 13
13-JUN-1983 13:

(a]a]
(a]a]
Qo
(a]a]
(a]a]
00
0o
00
(a]a]
(a]a]

43
43
43

DISK$USER_DISK1: [SCHE. BETDOSJIRATIOOUT. DAT; 2
DISK$USER_DISK!: [SCHE. BETDOSIRATIOOUT. DAT;: 2
DISK$USER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT;: 2

000000
000000

000000
000000

00
0o
0o
0o
0o
0o
00
0o
00
00

13-JUN-1983 13 43
13-JUN-1983 13 43
13-JUN-1983 13: 43

uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uu
uu uwu
UUUUUUULLU
UUUUUUUULU

TOITTTITTY
TTITTTTITT

T
TT
TT
TT
TT
TT
A
LA
T
T
T
TT

DISK$USER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT; 2
DISK$USER_DISK1  [SCHE. BETDOSIRATIOOUT. DAT; 2
DISK$USER_DISK1 ' (SCHE BETDOSIRATIOOUT. DAT;: 2

VAX/VMS
VAX/VMS
VAX/VMS

VAX/VMS
VAX/VMS
VAX/VMS



TMI Post-Gross Decontamination TLD’s (305°‘, 347 & 347°‘) -~ DCH-5-82

SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1 005" #2 010" #3 020" #a 032" #5 064" #6 . 125" #7
(nc) (nc) ‘ne)d (nc) (nc) (ne ) {nz)
1 FRONT Raw 706 SO 718 20 675 S0 627,10 567 50 576 70 663 90
Raw 722 B0 730 40 755 60 623 20 572 60 530 10 681 10
Raw 700 70 765 80 813 70 573 80 607 80 563 90 64520
Ave 710 00+/- 2% 738 13+/- 3. 748 27+/- 9% 608 03+/~- 5% 582 63+/- 4% 556 .90+/- 4% 663 40+/- 3%
Beta 46 6&U 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
1 BACK Raw 698 50 725 S0 698 00 540 60 530 70 500 20 " 463 70
Raw 674 40 746 20 735. 30 576 20 547 30 534 60 677 20
Raw 695 60 697 00 753. 10 547 30 587 00+ 577 70 656 90
Ave 689 S50+/- 2%  722.90+/- 3% 728 80+/- 4% 554 70+/- 3% 539 00+/- 2%  537. 50+/- 7% 665 93+/~ 2%
Beta 23 57 56 97 62 87 0 00 0.00 000 _ 0 00
Ratio 1 00 2 4173 2 6676 0 0000 0. 0000 0 0000
2 FRONT Raw 1076. 00 749 90 753. 60 917 60% 852. 30 918. 60 77460
Raw 1112. 00 802 10 784 10 833 40 832. 80 907. 80 723. 80
Raw 967. 60+ ‘ 777 00 791 00 849 40 835 70 900 00 744. 80
— Ave 1094.00+/- 2%  776.33+/- 3%  776.23+/- 3% B41 40+/- 1% B840 27+/- 1%  908.80+/- 1%  747.73+/- 3%
— Beta 346 27 28. 60 28. 50 93 &7 92.53 161. 07 0. 00
o Ratio 1 00 0. 0826 0. 0823 0 2705 0 2672 0.4652
(3]
2 BACK Raw B73. 80+ 787 20 811 80 883 80 849 10 920. 90 ToBa21.e0 T
Raw 1012 00 832 70 760 00 890 40 874 60 a98. 80 . 771.50
Raw 989.90 766 00 862 10 889 80 928 80 948. 60 774. 60
Ave 1000.95+/- 2% 795 30+/- 4% 811 40+/- &% 888 00+/~ 0L 884 17+/- 5% 922 77+/- 3% 789 33+/- 4%
Beta 211 &2 5 97 22. 07 98 67 94. 83 133. 43 ~_ 0.00
Ratio 1. 00 0.0282 0 1043 0 4663 0. 4481 0. 6305
3 FRONT Raw 4913. 00 1493 00 1351. 00 1385 00 1337 00 1315 00 1223 00
Raw 6111 00 1502 00 1356 00 1533 00+ 1175. 00% 1395 00w 1349, 00+
Raw 6827 00 1627 00 1376 00 1352 00 1284 00 1259 00 1235. 00
Ave 5950 33+/-16% 1580 &7+/- S% 1361 00+/- 1% 1368 S0+/- 2% 1310 50+/- 3% 1287 00+/- 3% 1229 00+/- 1%
Beta 4721 33 311 67 132. 00 139 S0 81 50 58 00 0. 00
Ratio 1.00 0 0660 0. 0280 0. 0295 0 0173 0.0123
3 BACK  Raw 1136. 00 1126 00 1090. 00 1195 00 1163. 00 1138 00 1093. 00
Raw 1173 00 1088. 00 1029. 00 1121 00 1159 00 1251, 00 1109. 00
Raw 1269 00# 1077 00 1043. 00 1174 00 974 20% 1183 00 1124. 00
Ave 1154 S0+/- 2% 1097.00+/- 2% 1054 00+/- 3% 1163 33+/- 3% 1161, 00+/- O% 1190 &7+/- S% 1108 &7+/~ 1%
Beta 45 83 0 00 0 00 54 67 52 33 82. 00 0. 00
Ratino 1 00 0 0000 0 0000 1 1927 1 1418 1 7891

{ # indicates a rejected flier )
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Dosimeter

TMI Post-Gross Decontamination TLD'’s

MYLAR #1

(nc)

4 FRONT
Raw 1404
Raw 1371,

Ave 1379
Beta 220
Ratio 1.

4 BACK  Raw 1141
Raw 1086.
Raw 1079.

Ave 1102
. Beta 0.

Ratio 1.

S5 FRONT

Ave 9128
Beta 0.
Ratio 1.

S BACH

Raw10700

Avel1154

Beta 2094

Ratio 1

6 FRONT
Raw 1268

Ave
Beta

6 BACHK
Raw 1550
Ave 1387

Beta 247
Ratio 1

{ # indicates a

Raw 1363

Raw 9408
Raw 8805.
Raw 9172

Raw11030.
Raw11740

Raw 1311.
Raw 1143

1289
199.
Ratio !.

Raw 1221.
Raw 1390

00
0o
00

33+/- 2%
00
00

0o
00
00

00+/- 3%
00
00

00
00
00

33+/- 3%
0o
0o

00
00
00

&7¢/- 5%
(e]¢]
00

00
00+
0o

50+/~- 2%
17
0o

(¢]¢]
00
0o

00+/-12%

S50
00

rejected

(305‘, 347 & 367°) —- DCH-
. 005" #2 .010" #3
(nc) (nc)
1239. 00 1237. 00
1244. 00 1194. 00
1217. 00 _ 1282.00 _ _ _.
1233. 33+/- 1% 1237 &67+/- &%
74. 00 78. 33
0. 3364 0. 3561
1056. 00 " 1108 00
1121. 00 1050. 00
1146. 00 1110. 00
1107. 67+/— 4% 1089. 33+/- 3%
. 000  __ 000
0. 0000 0. 0000
10070. 00 9682. 00
15070 00# 12290. 00
10000. 00 16010. 00
10035. 00+/- 0% 12660. 67+/-25%
436. 33 3062. 00
0 0009 0. 0000
10870. 00 '10240. 00
10710. 00 10780. 00
13310 00» 10200. 00
10790, 00+/— 1% 10406. 67+/- 3%
1727.33 1344. 00
0. 8249 0. 6418
1101. 00 978. 20
1205. 00 1085. 00
127%. 00 1233. 00
1193, 67+/- 7% 1G98. 73+/~-12%
103 33 8. 40
0 si1e8 0.0422
1179 00 1173. 00
1138 00 1123 00
1085 00 1060. 00%
1134. 00+/~ 4% 1148. 00+/- 3%
0 00 8. 50
0 0000 0.0343
flier )

5-82

SUMMARY OF DOSIMETER READINGS

. 020" #4
(nc)

1378 00+

1254. 00

1239. 00 .

1246 50+/- 1%
87 17

0. 3962

1166. 00
1153. 00
1170. 00

1163. 00+/~ 1%
12. 00

~ 0. 0000

11860. 00
12440. 02
12250. 00

12183. 33+/- 2%
2584. 67
0. 0000

11980. 00
11980 00
13780. 00

11980. 00+/~- 0%
2917. 33
1. 3932

1191, 00«
1325. 00+
1011. OO+

0. 00+/-13%
0. 00
0. 0000

1167 00
1220 00
1204. 00

1197. 00+/- 2%
57. 50
0. 2323

" 1056. 00

. 032" #5
(nc)

1247 00
1223 00
1141, 00

1203. 67+/- 5%
44 33
0. 2015

1112. 00
1163. 00

1110 33+/~ >%

11710 00
1iz50. 00
11520. 00

11493. 33+/- 2%
1894. 67
0. 0000

1243000
10990. 00#
11920. 00

12205. 00+/- 3%
3142, 33
1. 5006

1062. 00
1060. 00
1042. 00

1054. 67+/- 1%
0.00
0. 0000

1050 00
1135. 00
1046. 00

1077. 00+/- 5S%
0. 00
0. 0000

. 064" _#6 ... 125" &7
(nc) (nc)
1276. 00 1118. 00
1105. 00 1189. 00
_1190,00 _ __ ___1171.00 . __ . ...
1i90. 33+/- 7% 1159.33+/- 3%
31. 00 0. 00
0. 1409
7103600 1130.00 T
1190. 00 1041. 00%
1123 00 1172 00
1116.33+/— 7% 1151.00+/- 3%
e Q.00 %00 ..
0. 0000
1374C. & 9390. 00
13840. 00 9638. 00
15070, 00% _ __ 9768.00
13790. 004/~ 1% 9598. 67+/- 2%
4191, 33 0.00
0. 0000
18770. 00 8962. 00
17100. 00 8918. 00
17430. 00 9308. 00
17766. 67+/—~ S% 9062. 67+/- 27
870400 __ 000
41566
1285. 00 1094. 00
1111, 00# 1064. 00
1233. 00 _.m3o00
1259. 00+/~ 3% 1090.33+/- 2%
168. 67 0. 00
0. 8469
1283. 00 " 949, 50%
1226. 00 1141. 00
1128 00* 1138. 00
1254. 50+/- 3% 1139.50+/— O%
115. 00 0. 00
0. 4646
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TMI Post-Gross Decontamination TLD’s

Dosimeter

7 FRONT

7 BACK

B8 FRONT

8 BACK

11 FRONT

11 BACK

(

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
_Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta

Raw
Raw
Raw

Ave
Beta

MYLAR #1
(nc)

2084
2019
2052

2051
296.
1

6020
6077
6035.

6044

4327
i

670

560.
652

661,
152

530

529

571

543.
S52.
Ratio 1.

1212.
1328.
1391

1359

(o]

Ratio 1

Raw
Raw
Raw

Ave
Beta

Ratio 1.

1391
1378
1288

1352
303

# indicates @

00
00
00

&7+/- 2%
00
00

00

00

00
00+/- 0%
67

00

10
SO#
10
10+/~ 2%
03

00

90
40
00

77+/- 4%
10
00

(o]0l 3
00
00

50+/~ 3%
00
00

00
00
00

33+/- 4%
00
00

re)jected

DCH-5-8B2

SUMMARY OF DUSIMETER READINGS

(305, 347’ & 367°) -
005" #2 .010" #3
(nc) (nc)
1801. 00 161400
1687, 00 1718. 00
1773 00 1661 00
1753 67+/- 3% 1464 33+/- 3%
0. 00 0 00
0. 0000 0 0000
2312, 60 2000. 00
2207 00 2020. 00
2281, 00 2013 00
2266, 57+/- 2% 2011, 00+/- 1%
550 33 294 67
0 1372 0. 0681
564. 70 531. 00
538. 90 660. 10
502. 80+ ___ 620 00
551, BO+/~ 3%  603.70+/-11%
42. 73 94 63
0.2811 0. 6225
520, 50 508. 40
526. 50 517. 50
516. 10 480. 40
921.03+/- 1% 502. 10+/- 4%
29. 37 10 43
0. 5637 0. 2003
828. 70 992 30
849 90 1018 00
843. 80 999 00
840. B0+/— 1% 1003. 10+/- 1%
0.00 0. 00
0. 0000 0. 0000
1026 00 813. 60
1010. 00 907 70%
1035 00 810. 60
1023, 67+/- 1%  B12 10+/- O%
0.00 0. 00
0 0000 0 0000
flier )

020" #4

{(nc)

2760
28648
2835.

00
00
00

2887 &7+/~
1132. 00
3. 8243

ar

2437. 60
2518 00
2589 00

251 33+/-
805 00
0. 1860

3%

472. 60

449. 90

4%4.00

458 B83+/- 3%
0. 00

0. 0000

4471
467
439

10
00
10

4595. 73+/- 3%
_0.00
0. 0000

888
936
933.

90
80
S0

919. 73+/- 3,
0. 00
0 0000

1213 00
1227 00
1127 00

1189 0Q0+/-
137 67
0 4409

S%

. 032" #5

{nc)

2604
2443
2463

00
00
00

2503. 33+/-
747 &7
2. 5259

47

00+
00#
00+«

3435
3718
4458.

0. 00+/-14,
_ 0.00
6. 0000

483
452
494,

&0
20
70

476.83+/-
0. 00
0. 0000

5%

30
90«
70

458
514,
449

454, 05+/-
~ 0.00
0. 0000

1%

1154
1095
1177

00
00
00

1142 00+/-
0 00
0.0C00

a7

1814
1649
1588

00+
00
00

1618 50+/~-
569 17
1 8784

37

064"

8o

(nc)

2116
2114
2046

2092
336

00
00
00

00+/~ 2%

33

1 1363

1946
1899
1956

1933
217.

6. 0502

489
480
435.

485.
0.

00
00
00

&7+/-
33

30
90
10%

10+/-
00

0 0000

75}
474
518.

(o]
(0]

0. 0000 ~

2299.
1867.
2321,

2308
515

00+

70+
70%

00+/-
0o

00
[o]e] 3
00

00+/-
&7

0. 0000

2210
2581,
2210

2210
1160

00
[e] e J
00

00+/~
67

3 B306

2%

1%

9%

~...503.90 __

TTs03760

. 125"
(nc)

w7

1771. 00
1792. 00
1704. 00

1755 &67+/-
0. 00

3%

1703700
1799 00
1647. 00

1716.33+/~ 4%
0.00__

509. 10
514. 20

509. 07+/~
0. 00

1%

469. 50
S501. 90

491. 67+/- 4y
..0.00

1728. 00
1880. 00

176900

1%

0%

1792. 33+/- 4%
0.00

" 1040.060

1095. 00
1013. 00

1049. 33+/- 4%
0.00




TMI Post-Gross Decontamination TLD’s

Dosimeter

12 FRONT

12 BACK

13 FRONT

13 BACK

14 FRONT

14 BACK

( =

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

MYLAR #1
(nc)

230
250
220

225
a6
1.

172
194
181

176
<0

253
249
238

247
49

197
202.
216,

205
15

367.
357
378

367
151

219
236
234

229
3%,
1

indicztes a

70
20#
10

40+/- 3%
33
00

90
20%
00

95+/- 3%
28
00

90
00
10

00+/-~ 3%
20
00

60
80
[¢]o)

47+/~ S%
90
00

60
30
50

80+/- 3%
85
00

30
0o
30

87+/- 47
&7
00

(305,

. 005" %2
(nc)

221.70
212. 90
220. 00

218. 20+/~ 2%
39.13
0. 8446

186. 50
194. 60
194 S0

191. 87+/- 2%
25. 20

2. 4506

203. 10
255. 40
228. 30

228. 93+/-11%
31.13
0 6328

187 10+
212. 70
205. 00

208 85+/- 3%
19. 28
1 2128

250. 40
261. 70
259. 30

257 13+/- 2%
41 18
0.2712

214 00
210 40

. 205. 90 .

2064.

210
16.

70

37+/- 2%
17

0 4533

Tegected flier

)

347’ & 367°) ——

DCH-5-82

SUMMARY OF DOSIMETER READINGS

. 010" #3
(nc)

202 40
210. 10

206. 13+/-

186. 90
181. 80
184. 20

184. 30+/-
17. 63

17147

229. 00
230. 70
245 70

235 13+/-
37 33
0.7588

' 200 40

189 80
214 10

201.43+/-
11 87
0. 7463

219 80+
250 80
251. 90

251 35+/-
0. 2331
214 890
186 B8O#
205 60
210 204/-

0. 4486

27

1%

a7

&%

0%

. 020" #4
(nc?

188. 50
187 30
177.9Q

184. 57+/~
3. 50
0.1187

178 40+
158. 90
161. 90

160 4C+/-
0. 00

" 0.0000

207 <90
219. 80
212 10

213.27+/-
15. 47
C. 3144

184. 90
189. 50
186. 10

186 83+/ -
0 00
0. 0000

240 40
210 30
223 30

224 67+/-
8 72
0. 0574

205. 90
189 90
194. 10

196 63+/-
2.43
0 0682

3%

17

3%

1%

a7

. 032" %5
(nc)

197 10
201. 1¢C

. 181. 90=

199 10+/-
20 03
0. 4224

161. 70
171. 30
171 60

168. 20+/-
1.53

0 1491

201. 30
179. 80+
201. 50

201. 40+/-
3. 60
0. 0732

167. 50
183. 80*
170 10

168. 80+/-
0 00
0 0000

204 70
218. 90
203 80

209 13+/-
0. 00
0. 0000

187 90
194 30
199 40

193 87+/-
0. 00
0 0000

3%

o%

1%

ay

'189.10

. 064" #6
(nc)

182. 70
195 20
192. 10

. 00+/~ 3%

" 1869. 10

179. 30
165 90

171. 43+/- 4%
177
0 4635

196, 50
200. 10
202. 00

200. 53+/~ 1%
2. 73
0. 0556

194 20
183. 60

188. 97+/- 3%
0..00
0. 0000

215 40
206. 70
221. 40

214,
0. 00
0. 0000

S50+/~ 3%

202. 30
203 30
202. 80

202 80+/-~ 0%
8. 60
0.2411

. ....125"

87

(nc)

182
181
- 172,

179.
(o]

1719

163.
165.

166
[*]

174,
193.

.__.._201.

197.
o

184
186.
197.

191.
219.
~212.

215.

151
189.
201.

174.

0.

70
80
70 .. ..

07+/- 3%
00

90
00
10

&7+/- 3%
00

20%
70
90

80+/- 3%
00

o T
10
80

S7+/- 4%

60%
90
00

95+/- 3%
00

50
50
60

20+/~- 3%
00



6¢11

M1

Post-Gross Decontamination

Dosimeter

15 FRONT Raw

Raw
Raw

Ave
Beta
Ratio

15 BACK Raw

Raw
Raw

Ave
Beta
Ratio

17 FRONT Raw

Raw
Raw

Ave
Beta
Ratio

17 BACK Raw

Raw
Raw

Ave
Beta
Ratio

18 FRONT Raw

Raw
Raw

Ave
Beta
Ratio

18 BACK Raw

¢

Raw
Raw

Ave
Beta
Rat:o

TLD’s (2SS, 347"
MYLAR ®1 , 005" %2
(nc) {(nc)
123. 50 130 40
132 90» 123 10
120 20 126 90
121 85+/- 2% 126 80+/- 3%
13, 65 18 60
1 00 1 3626
118. 80 99 01
105. 70+ 92 28
123 60 106. 26
121 20+/- 3% 99. 16+/- 7%
18. 17 0. 00
1. 00 0" 6000
4, 08 2 97
3. 53+ 2. 65#
4.01 2 84
4.05+/~ 1% 2. 91+/- 3%
1.48 0. 34
1. 00 0. 2273
4 13 312
4. 11 3.17
3 98 3 46#%
4 07+/- 2% 3 15+/- 1%
1. 50 0.57
1 00 0.3816
262 10 197 80
260 30 197 70
198, 60* 179, 10+
261. 20+/- O% 197 75+/- O%
100. 70 37. 25
1 00 0 3699
152 60% 171 0O+
198 40 144. 40
191 30 145. 40
194 85+/- 3% 144 90+/- 0%
58 70 8. 75
1 00 0. 1491
rejected flier )

#+ indicates a

&

347’) -- DCH-5-82

SUMMARY OF DOSIMETER READINGS

010" #3
(nc)

116 26
110 30
121 80

1146 10+/- 5%
7 90
0 5788

95 98
100 20
94 10

98 09+/- 4%
_ 0 00
0 0000

84
6
1

NN

90+/- 2%

non
[A]
w

180. 35+/- 3%

164. 00
173. 50
175. 60
171. 03+/- 4%

0. 5943

020" 84
(nc)

119 60
121 70
123 10
121 47+/-
0 9719
106 a0

98 16
105 50
103 35+/-
0 C176

05
76%

. i2

wnw

3 09+/-

0 3507

56

76
71

[SESNLY

2 68+/-
0. 0695
179. 80
174 70
176 60
177. 03+/-
0. 1642
139 60
143 50
139 60

140 90+/~

0. 0809

2%

1%

032" #5
{(nc)

104 20
103 10
110 40
105. 90+/-
0 0000
105 70

94 45
99 77

99 97+/-
6. 0000
56

91
77

no

2 754/~
0 1193
78

82
53+

N

2.80+/~
0. 23
1505

157 90
165. 40
165, 90

163 07+/-
2. 57
0.0255

141. 70%
158 90
159 30

159 104/~
22. 95
0 3910

&%

&%

0%

064" #46
(nc)

6 64
111 190
103 80

103 B85+/- 7%
0 00
0. 0000

95. 63
94 50
92.70

94.28+/~ 2%
0 00
0 0000

2.78
2 86
2. 34»
2
o
1

. B2+/- 2%

. a5

168. 00+
151. 00
157. 20

154 10+/- 3%
0. 00
0. 0000

141 30
139.90
139. 00

140. 07+/- 1%
3.92
0. 0667

123" #7
(nc)

112
106
106

108

103
100
105

103

on mmw

158
159

160

136
136.
154

136.

on nmw

40
00
20

20+/- 3%
00

a0
30
40

03+/- 2%
00

58
48
65

S7+/- 3%
00

&3
53
56

S7+/- 2%

,Oo .

10
90
50 _

S50+/- 27

. 00

io’
20
70%

15+/- 0%

. 00



o€ 11

TMI Post—Gross Decontamination TLD'’s

Dosimeter

19 FRONT

19 BACK

21 FRONT

21 BACK

33 FRONT

33 BACK

( # indicates a

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Faw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

(305, 347
MYLAR %1 . 005" #2
{nc) (nc)
176. 40 182. 50
174. 10 178. 00
197 70+ 183.30 __ .
175.25+/- 1% 1B1.27/+/- 2%
25 98 32 00
1. 00 1.2316
123,60 139. 50
126. 10 147. 80
125. 80 148. 70
125 17+/- 1% 145 33+/- 3%
0. 00 ~ 0.00
1 00 0. 0000
0.89 0. 82
0. 90 0. 97#
0.89 0.83
0.89+/- 1% 0.83+/- 1%
0.00 0. 00
1.00 0. 0000
1.02 770,93
1.06 0. 93
1.02 0. 98
1.03+/- 2% 0.95+/- 3%
0.11 0. 02
1.00 0 2870
336. 30 0. 00
344. 60 0. 00
330. 40 0. 00
337.10+/- 2% 0.00+/- 0%
132. 90 0. 00
1. 00 0. 0000
207. 40 0. 09
204.10 0 %0
219 20 0. 00
210 23+/- 4% 0. 00+/- 0%
38. 93 0. 00
1. 00 0. 0000

rejected flier )

& 367

‘) -~- DCH-5-B2

SUMMARY OF DOSIMETER READINGS

o10"

3

(nc)

175. 30

174. 20

175. 10 .
174. 87+/-
25. 60

0. 9852

0%

" 156,10
150. 90
149. 00

152. 00+/~
. 000
0. 0000

2%

1. 06
1. 07
1. 02

1. 05+/-
0. 01
0. 0000

3%

1.05
1.10
1 08

1. 08+/- 2%

1. 4000

00
00
00

00+/-
. 00
000

o%

. 00
. 00
. 00

o%
00

(o]

(o)

(o]

0. 00+/-
(o)

0000

.. 020"
{nc)

#4

144. 40
144. 80
142. 30

143. 83+/-
0. 00
0. 0000

"128. 40
127. 10
136. 80

130. 77+/~-
. 0.00
0. 0000

0. 88
0. 87
_0.87.
[o]
(o]
[o]

. B87+/-

)
1.05%
0

0. 94+/-
003
0. 2406

214. 60
204 &0
229. 20+

209. 60+/-
0. 0406
197. 70
193. 10
195 70
195 S0+/-

24.20
0 6216

a7

1%

o

3%

1%

. 032"
{(nc)

#5

167
151
144

40=
40
S50

147.95+/- 3%

0. 0000

118. 70%
132. 40
126. 10
129

25+/- 3%

0. 0000
0. 90
0.83
0.86
o
o
o

. B6+/- 4%

0. 99+/- 5%

" 0. 6000

200. 30
207. 90
205. 60
204

60+/- 2%

0. 0030
180. 10
178. 50
166. 60

175. 07+/- 4%

0. 0967

064" M6 __ 128" W7 . . .. .. . i
{nc) {nc) i
128. 50 152.00
130. 40 151. 60 B
130. 20, ___ 144 .20_ . . - :
129. 70+4/- 1% 149.27+/- 3% i
0. 00 0.00
0. 0000
U118 90 T T ise 70 T T
120. 00 136. 00% :
121. 40 157. 90 g
it
120.10+/- 1%  158.30+/- O%
_..9.00 0.00 . ... . :
0. 0000 !
:
1.02 1.04 .
0. 97 1.04
103 108 . ...
1.00+/- 3% 1.08+/- O% .
0.00 0.00 !
0. 0000 :
G T T — g '
1. 05% 0.93 -
0. 94 0.92
0.94+/- 1% 0.92+/- 1% !
_ 0,03 .00  ___ _ . e
0. 2406
0. 00 205. 70 ;
0. 00 183, 40%
000  ___ _202.70 . R
0.00+/- O%  204.20+/- 1% \
0. 00 0.00
0. 0000
0. 00 170.90
0. 00 188. 50+
0 00 171. 70
0.00+/- O% 171, 30+/- O%
0 00 0.00
0. 0000



€711

TMI Post-Gross Decontamination TLD's

Dosimeter

58 FRONTY

58 BACK

59 FRONT

59 BACK

61 FRONT

61 BACK

( # indicates a

MYLAR #1
(nc)
Raw 973 30
Raw 1029 00
Raw 894 .10
Ave 965 47+/- 7%
Beta 49 13
Ratio 1 00
Raw 971, 50%
Raw 1086. 00
Raw 1048. 00
Ave 1067. 00+/- 3%
Beta 172 20
Ratio 1,00
Raw 1 06
Raw 1. 07
__Rauw 1. 03
Ave 1. 05+/- 2%
Beta 0. 08
Ratio 1. 00
Raw 1.04
Raw 0 98
Raw 0 99
Ave 0. 99+/- 2%
Beta 0. 06
Ratio 1. 00
Raw 2657. 00
Raw 2508. 00
Raw 26%90. 00
Ave 2618. 33+/- 4%
Beta 0. 00
Ratio 1. 00
Raw 2694. 00
Raw 2694 00
Raw 2624. 00
Ave 2670. 67+/- 2%
Beta 320. 00
Ratio 1. 00

rejected

00

(305,

5" w2

{nc)

o
(o]

coo

00
0o
00

00+/-
00

), 0000

(o)
(o]
(o]

o
(o]

0.
o
(o]
0
o
0

0
o
o

0. 00+/--

. 00
. 00
. 00

. 00+/-
. 00

0. 0600

. 00
. 00

347"

0%

o%

& 3677) -~

010"~

oo

. 00+/-
. 00
000

00
00
00

0. 00

00

000

0. 00
0. 00

o

(o]
(o]

. 00

. 00+/-
. 00

0. 0000

0. 00
0. 00

o

0. 00+/-

00

0. 00
0. 0000

flier

)

0%

o%

Q%

0%

o

DCH-5-R2

SUMMARY OF D'DSIMETER READINGS

#3
(nc)

0. 00

0 00

0. 00

0. 00+/~- 0%
0.00

. 0000

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

0.00
0000

0. 00
0. 00
0. 00

0. 00+/-
0. 00

o%

. 0000

00
00
00

ooo

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

. 00
00
00

. 00+/- 0%
. 00
000

000 OO0OOo

00
. 00
. 00

. 00+/~ O
00
000

000 ooo

. 020" #4

(nc)

40
90
30

931
919
926

924. 034/~
9.70
0. 1974

922
893
903

00
40
30

Q06. 23+/-
11,43
0. 0664

96
96
.99

ocoo

0.97+/-

o
0 0000
92

o
o
o
0. 95+/~
0.01
2558
2444, 00

2418. 00
2570. 00

2477. 33+/-
0. 00
0. 0000

2466,
2621.
2615

00
00
00

2567. 33+/-

216. 67
0.6771

1%

2%

2%

3%

032"

#5

(nc)

990
917.
927

945
28

20
40
50

03+/- 4%
70

0. 5841

825
908.
Q09.

[08
13.

0. 0810

0.
0
(o]

(o]
(o]

20%
30
20

75+/-
95

o%Z

94
92

98

95+/- 4%
00

0. 0000

0
0
o
0
0
0

2670

00

2716 00
2674 00

2686. 67+/-

1%

58. 67
0. 0000

2225. 00
2275. 00
2314 00

2271. 33+/-

2%

0. 00
0. 0000

064
(nc)

0. 00
0. 00
0 00

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

00
00

coo

0. 00+/- O%
0.00
00600

o

0.00
0.00
- _O.' Oo,

0. 00+/- 0%

(o]
0. 00+/- O%
[0)

0. 00+/- 0%
0. 00

0. 0000

0 00

0 00

0.00

0 00+/- O%
0.00

0 0000

LI

125"
(nc)

7

913.10
898. 70
937. 20

916. 33+/-
0. 00

2%

565 56 "
876. 40
898. 70
894 80+/- 2%

0.00 _

0. 96
0. 93
Loz
0.97+/- 4%
0. 00

T 695
1. 02
0.84
0.94+/-10%
0.00 __.

00«
00
00

2369
2583
2673,

00+/-
00

2628. 2%
(o]

06~
00
00

2278
2400
2374

2350. 67+/- 3V
0. 00




¢e Il

TMI Post~Gross Decontamination TLD’s (305°’, 347’ & 367°) --
Dosimeter _ MYLAR #1 .. 005" #2 . ..010" #3 _
(nc) (nc) {nc)
63 FRONT Raw 652 90 0. 00 0. 00
Raw 646 90 0. 00 0. 00
Raw 617.10 .. 0.00 _.0.00 __
Ave 438 97+/~ 3% 0. 00+/- O% 0. 00+/-
Beta 250. 03 0. 00 0. 00
Ratio 1. 00 0. 0000 0. 0000
63 BACK  Raw 819. 80 0. 00 ) 0. 00
Raw 753. 20 0. 00 0. 00
Raw 774 10 0. 00 0. 00
Ave 782 37+/- 4. 0. 00+/~ O% 0. 00+/~-
Beta 422,40 000 _ __. 000
Ratio 1. 00 0. 0000 0. 0000
64 FRONT Raw 761 40 0. 00 0. 00
Raw 779 60 0. 00 0. 00
Raw 731 30 0. 00 = 0 00
Ave 757 . 43+/- 3 0. 00+/- 0% 0. 00+/-
Beta 117 90 0. 00 0. 00
Ratio 1. 00 0. 0000 0. 0000
64 BACK Raw 651.70 "0 oc T 0.00”
Raw 656. 00 0. 00 0. 00
Raw 647.40 0. 00 0 00
Ave 651 70+/- 1% 0. 00+/- 0% 0. 00+/~-
Beta 18. 73 .. 000 0. 00
Ratio 1. 00 0. 0000 0. 0000
65 FRONT Raw 1294 00 0. 00 0. 00
Raw 1251. 00 0. 00 0. 00
Raw 1290 00 0. 00 0. 00
Ave 1278. 33+/~ 2% 0. 00+/- OZ’ 0. 00+/-
Beta 418. 30 0. 00 0. 00
Ratio 1. 00 0. 0000 0. 0000
65 BACK Raw 1188. 00 0. 00 0. 00
Raw 1133 00 0. 00 0. 00
Raw 1163 00 0. 00 0. 00
Ave 1141 33+/- 2% G. 00+/- O% 0. 00+/-
Beta 259 20 0. 00 0. 00
Ratio 1 00 0 0000 0. 0000
( # indicates a rejected flier )

DCH-5-82

SUMMARY OF DOSIMETER READINGS

. 020" #4
(nc)

415. 90
418. 00
.—  401.00Q

0% 411. 63+/-
a2 70
0. 0908

43400
466. 60
473. 20

0% A457. 93+/-
. .97.97.
0. 2319

720. 00
700. 70
721. 20

0% 713.97+/-
74 .43
0. 6313

&07. 40
597. 30
&67. 00%

0% 602. 35+/-
0. 00
0. 0000

917. 50
927. 30
894. 90

0% 913. 23+/-

53. 20
0.1272

897 30
913 20
851. 90

0% 887. 47+/-

0. 0000

2%

" 7369.00

S%

2%

1%

2%

47

.. 032" #5
(nc)

385. 60
412. 70
395. 50 -

397.93+/- 3%
9. 00
0. 0360

369. 00
367 80

368. 60+/- O%
... B.63
0.0204

654. 50
690. 50
&67. 80

670. 93+/- 3%
31. 40
0. 2663

" 618 40
606. 90
6.7 80

5614, 37+/- 1%
.. 0.00
0. 0000

890. 50
923. 80
847. 20

887. 17+/- 4%

889. 10
869. 00
873 50

877. 20+/- 1%
0. 00
0. 0000

.. 064" #&

(o]

(nc)

0. 00
0.00

.0.00

0. 00+/-

0. 00

. 0000

0.00
0

.00
0. 00

00+/-

0. 00+/-

0. 00

0000

0. 00
00
00

.00
000

0.00
0.00
0. 00

0. 00+/-

0. 00

, 0000

(o]
(o]
0. 00+/-
(o]
(o]

. L. 123" #7

(nc)

368. 70
396. 50
— . A401.60_ __ .

0% 388. 93+/- 5%
0. 00

T 382 30
368. 20
369. 30

0% 359 97+/- 4%
_0.00_ _

656. 80
613, 70
... £88.10_

0% 639. 53+/- 4%
0.00

Te22750
668. 30
608. 10

o 632. 97+/- S%

861. 50
824. 30
. B894.30

0% B860. 03+/- 4%
0. 00

8e1.70
924, 80
899. 90

0% 902. 13+/~ 2%
0.00

2000 .




TMI Post-Gross Decontamination TLD’s (305', 347 & 367°') —-- DCH-5-82
SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1 005" #2 . 010" #3 020" %4 . 032" %5 . 064" #6 N 129" #7
(nc? (nc) (nc) (nc) (nc) (nc) (nc)

66 FRONT Raw 1023 00 0. 00 0 00 842 90* 896. 10 0 00 879 30
Raw 992. 40 0 00 0. 00 943, 60 885. 60 0 00 921. 90
Raw 1901 0O0# 0. 00 0. 00 932 80 880 60 0 00 ~ 908. 30
Ave 1007 70+/- 2% 0. 00+/- 0% 0. 00+/- O% 938 .20+/- 1%  B887.43+/- 1% 0.00+/~ 0%  903.17+/- 27
Beta 104 53 0. 00 0. 00 35 03 0.00 0. 00 0. 00
Ratio 1 00 0. 0000 0 0000 0 3351 0.0000 0. 0000
66 BACK Raw 1426 00 " 0.00 0. 00 "7 B03 40 847. 30 i 0 00 T B14. 70"
Raw 1494 00 0. 00 0. 00 973. 70+ 857. 80 0. 00 839. 60
Raw 1453 00 0 00 0. 00 808 30 898. 50 0. 00 820 00
Ave 1458. 33+/- 2% 0. 00+/- 0% 0. 00+/- 0%  B80S5. 85+/- 0% 867 87+/- 3% 0.00+/- 0% 824 77+/- 2%
Beta 633 S5? 0. 00 _0.00 _ 000 43 10 . 0.00 . _0.00
Ratio 1. 00 0.0000 ~~  ° ©0.0000 0. 0000 0. 0680 0. 0000
67 FRONT Raw 247 40w 0. 00 0. 00 211 90 226 B8Ow 0. 00 208. 60
Raw 284 30 0. 00 0. 00 218. 60 208. 10 0. 00 210. 00
Raw 292 10 ] 0. 00 0.00 ~.19.60 . .20430 000 20370 _
: Ave 288. 20+/~ 2% 0. 00+/- O% 0. 00+/- 0%  216.70+/- 2%  206.20+/- 1% 0. 004/~ 0%  207. 43+/- 2%
. Beta 80 77 0. 00 0. 00 9. 27 0. 00 0. 00 0. 00
8 Ratio 1. 00 0. 0000 0. 0000 0.1147 0. 0000 0. 0000
&7 BACK  Raw 234 30+ 0. 00 0 00 212 40 TT201.50 T T7Toie0"T T a6& 0 T T
Raw 260. 90 0. 00 0. 00 212. 00 197. 50 0. 00 199. 60
Raw 250 40 0. 00 0. 00 206. 30 198. 10 0. 00 197 70
Ave 255 65+/- 3% 0. 00+/- O% 0 00+/- 0%  210.23+/- 2% 199, 00+/~- 1% 0.00+/— 0%  201.30+/- 2%
Beta 54 35 ~ 0.00 000 ~8.93 i 000 . _000 000
Ratio 1. 00 0. 0000 0. 0000 0. 1644 0 0000 0.°0000
68 FRONT Raw 384. 20 0 00 0. 00 307. 60 308. 00 0. 00 295. 70
Raw 359. 20 0. 00 0. 00 281 00 294 20 0. 00 299. 60
Raw 359 20 0. 00 0 00 297.90 301 SO 0. 00 . 30220 __
Ave 367 53+/~ 4% 0. 00+/~ O% 0. 00+/- 0% 295 S50+/- 5%  301.23+/- 2% 0.00+/- 0%  299. .i7+/- 1%
Beta 68 37 0. 00 0. 00 0. 00 2 .07 0 00 0.00
Ratio 1. 00 0. 0000 0. 0000 0. 0000 0.0302 0. 0000 .
68 BACK Raw 668 10 0 00 0 00 313 80 287. 10 0. 00 " "275.50 -
Raw 675.90 0 00 0 00 326. 50 303. 70 0. 00 281. 00
Raw 679 90 0. 00 0. 00 319. 00 293. 60 0. 00 282. 60
Ave 6784 63+/- 1% 0. 00+/~ O% 0.00+/- 0%  319.77+/- 2% 294 87+/- 3% 0. 00+/- 0% 279 70+/- 1%
Beta 394.93 0. 00 0. 00 40 07 15 17 0. 00 0. 00
Ratio 1. 00 0 0000 0. 0000 0.1015 0 0384 0. 0000 ‘

( # indicates a rejected £lier )




pe'11

TMI Post-Gross

Dosimeter

70 FRONT Raw
Raw

Raw

Ave
Beta

Ratio

“Raw
Raw
Raw

70 BACK

Ave
Beta

Ratio

71 FRONT Raw
Raw
™
Ave
Beta

MYLAR #1
(nc)

668.
653
634

651.
114,
1.

1276,

2948.
3233

2492
1810.
1.

832.
811,
846.

830
180

Ratio 1.

71 BACK  Raw
Raw

Raw

Ave
Beta

4490.
4197
4382

4356
3622.

Ratio 1.

72 FRONT Rauw
Raw

Raw

Ave
Beta

1926,
1834
1987.

1915,
218

Ratio 1.

72 BACK Raw
Raw

Raw

Ave
Beta

2115,
2199
2189

2167
358

Ratio 1

( # indicates a

20
40
10

90+/~
40
00

3%

00
00
00

33+/-43%
37
00

10
30
90

10+/-
17
00

2%

00
00
00

33+/-
67
00

3%

00
00
00

&7+/~
00
00

4%

00
00
00

&7+/-
33
00

2%

Decontamination TLD’s

. 005"

(3057,

#2
(nc)

0. 00
0. 00
0. 00

0. 00+/—- O%
0. 00
. 0000

0.00
0. 00
0. 00

0. 00+/~ O%
9.00
0000

0. 00
0. 00
0. 00

0. 00+/- O%

. 00+/- O%
. 00
000

0. 00
0. 00
0. 00

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

o%

00
00
00

. 00+/-
.00
000

0%

re jected flier )

..010"

3317’ & 367°)

~~ DCH-5-82

SUMMARY OF DOSIMETER READINGS

(nc)

o)
0.
(o]

(o]
(o]

. 00

00

- 00

. 00+/-

00

0. 0000

(o]

(o]

(o]
(o]
(o]

o

o

00

.00

00+/-

0. 00

— 70. 0000

(o]
(o]
(o]
(o]
0.
. O

(o]
(o]
(o]
(o]
(o]
.0

00
00
00

00+/~
00

000

00’
00
00

00+/-
00

000

00
00
00

00+/-
00

00
00
00

00+/~
00

#3. _

0%

o

ox%

o7

0%

0%

687

... 020" #4

(nc)

527. 40
509. 60
502 70

513.23+/~
0. 00
0. 0000

00
20
80

649
&74.

. 33+/~

656,
650
692.

bbb, 63+/-
16. 70
0. 0927

00"’
00
00

1014
1028
1021,

1021. 00+/-
287.33
0.0793

1866.
1813.
1843

00
00
00

1840. 67+/-
143. 00
0. 6560

1758
1778
1780.

00
00
00

1772
0. 00
0. 0000

00+/~

2%

3%

3%

1%

1%

1%

., 032" #5 064" W& . . 129" BT .
(nc) (nc) (nc)
512. 90 0. 00 535. 40
520. 10 0. 00 524. 90
_.495.%0 e 0.00__ __ 582,20 . ______... .
509. 63+/- 2% 0.00+/- O%  537.50+/- 1%
0. 00 0. 00 0.00
0. 0000 0. 0000
" 732;40« " 0.00 717.80
818. 80+ 0. 00 664. 40
677, 10+ 0.00 663.70
0. 00+/-10% 0.00+/- 0% &6B1.97+/- S%
. ..0.00 _. . 0. 00 0. 00
0.0000 0. 0000
668, 60 0. 00 629. 50
682. 60 0.00 4a9. 70
6£95. 80 __0.00 _______ &50.40
682, 33+/- 2% 0.00+/- 0% 649.93+/- 3%
32. 40 0. 00 0.00
0.1798 0. 0000
929. 30 - 0. 00 730. 90 T
918. 00 0. 00 742. 40
915, 80 0. 00 727. 70
921.03+/- 1% 0.00+/~ 0%  733. &67+/- 1%
187,37 .. 0.00 0.00 .
0.0517 0. 0000
1871. 00 0. 00 1700. 00
1874. 00 0. 00 1708. 00
1680. 00+ 0.00 __1685. 00 o
1872. 50+/~ O% 0.00+/~ O% 1697. 67+/- 1%
174. 83 0.00 0.00
0. 8020 0. 0000
1772. 00 0.00 1782700 77
1628. 00 0. 00 1851. 00
1743. 00 0. 00 1795. 00
1714, 33+/- 4% 0.00+/- O% 1B809. 33+/- 2%
0.00 0. 00 0.00
0. 0000 0. 0000



TM1 fost—-Gross Decontamination TLD’s (305, 347 & 367°’) —-- DCH-5-82

SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1 005" #2 010" #3 020" #4 . 032" #9 i 064" #6 125" #7
(ne) (nc) (nc) (nc) (nc) (nc) (nc)
73 FRONT Raw 543 S50 0. 00 0. 00 396 60 354 10 0 00 351 00
Raw 545 30 0. 00 0 00 425 90 379 00 0. 00 342. 50
Raw 540 30 0 00 0 00 397 20 ] 365 00 000 ~333. 90
Ave 543 03+/- 0% 0. 00+/- O% 0.00+/-~ 0% 406 90+/- 4% 366, 03+/- 3. 0. 00+/- OY. 342 47+/- 2%
Beta 200 57 0. 00 0. 00 64 43 23 57 0. 00 0. 00
Ratio 1. 00 0. 0000 0.0000 0. 3213 0.1175 0 0000
73 BACK Raw 356 30 0 00 - 0 60 338 50 333. 40 000 T T TBaB 50T
Raw 362 &0 0.CO 0. 00 342 50 35950 0. 00 344 00
Raw 357.30 0.00 0. 00 339. 30 367.30 0. 00 3431, 20
Ave 358 73+/- 1% 0 00+/- O% 0. 00+/- 0% 340 13+/- 1%  363. 40+/- 2% 0.00+/- 0% 344 57+/- 1%
Beta 14,17 0.00 ) ~0.00 - 0.00 . .18.83 . _0o00 000 _ _
Ratio i. 00 6. 0000 0. 0000 0. 0000 1. 3294 3. 0000
74 FRONT Raw 380. 10# 0. 00 0. 00 223 40 212 80 0. 00 219. 40
Raw 337 10 0 00 0. M 219 &40 231. 80 0. 00 220. 60
___ Raw 342 20 0 00 0.00 229 10 B 247. 90 . 0.00 231.80
: Ave 1339 &65+/- 1% 0 00+/- O% 0. 00+/- 0% 224 03+/- 2% 230.83+/- 8% 0.00+/- 0%  223.93+/- 3%
. Beta 115 72 0. 00 0. 00 0 10 6. 90 0. 00 0. 00
w Ratio 1. 00 0 0000 0. 0000 0. 0009 0. 0596 0. 0000
&3]
74 BACK Raw 918 70 0.00 6.00 = 270.90 T 26810 77T 7T 70,00 T 238.00
Raw 848 10 0. 00 0. 00 284 80 239 20« 0. 00 213.70
Raw 916. 80 0. 00 0 00 305 80+ 255. 30 0. 00 229. 10
Ave 894 53+/- 4% 0. 00+/- 0% 0. 00+/- 0%  277.85+/- 4% 261 70+/- 3% 0.00+/~ 0%  223. 60+/- 4%
Beta 6&70.93 0. 00 0. 00 54 25 . 3w10___ _ . 000 _ 000
Ratio 1. 00 0 0000 0. 0000 0. 0809 0. 0568 0. 0000
75 FRONT Raw 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 28G. 70 0 00 0. 00 225. 00 235. 90 0. 00 .. .. 22370 _
Ave 279.47+/- 2% 0 00+/- 0% 0. 00+/- 0% 231 73+/- 3% 236 13+/- 0% 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
75 BACK Raw 224.20 0. 00 0. 00 215 50 213. 70 0. 00 T 237.306
Raw 226 10 0. 00 0 00 190. 00+ 223. 30 0. 00 215. 00
Raw 229. 20 0. 00 0. 00 218 10 231. 50 0. 00 226. 50
Ave 226 S50+/- 17 0. Q0+/- 0% 0. 00+/~ O% 216 80+/- 1% 222 B83+/- 4 0. 00+/- O% 222. 93+/~ 3%
Beta 3 57 0. 00 c. 00 0.00 0. 00 0 00 0.00
Ratio 1 00 0. 0000 0. 0000 0 0000 0. 0000 0 0000

{ # indicates a re jected flier )




9€" 11

TMI Post-Gross Decontamination TLD’s (305,
Dosimeter MYLAR #1 . 005" #2
{nc) (nc)
76 FRONT Raw 309. 20 0. 00
Raw 305. 20 0. 00
Raw 306 10 0.00
Ave 306 83+/~ 1% 0. 00+/-
Beta 65. 13 0. 00
Ratio 1. 00 0. 0000
76 BACK  Raw 242 &0 0.'00
Raw 254 20 0. 00
Raw 273 80%# 0. 00
Ave 248. 40+/- 3% 0. 00+/-
Beta 3.43 . .. 0.00
Ratio 1. 00 0. 0000
77 FRONT Raw 376 20 0. 00
Raw 391 80 0. 00
Raw 418, 00+ 0. 00
Ave 384 00+/- 3% 0 00+/-
Beta 40. 03 0. 00
Ratio 1. 00 0. 0000
77 BACK Raw 348 60+# 0. 00
Raw 413.80 0. 00
Raw 398. 40 0. 00
Ave 406.10+/- 3% 0. 00+/-
Beta 96. 77 . 0. 00
Ratio 1. 00 0 0000
78 FRONT Raw 522 90 0. 00
Raw 582 80# 0. 00
Raw 523 30 0. 00
Ave 523. 10+/- 0% 0. 00+/-
Beta 118. 70 0. 00
Ratio 1. 00 0. 0000
78 BACK Raw 1296. 00 0. 00
Raw 1377. 00 0 00
Raw 1494 00 0. 00
Ave 1387 00+/- 7% 0. 00+/~
Beta 954 27 0. 00
Ratio 1 00 0 0000

(

*

indicates a

rejected flier

)

o7

0o%.

o7

o%

o7

347’ & 367°)

. 010"

-- DCH-5-82

SUMMARY OF DOSIMETER READINGS

#3
{nc)

0. 00
0. 00
0. 00

0. 00+/-

0. 00
. 0000

00
00
00+/~-

00
000

goo ooo0

00
00
00

. 00+/-

900 oo0O

000

. 00
00
. 00

(o]

(o]

[0)

0. 00+/~-
0. 00
0000

0 00
0 00
0 00

0. 00+/~
0.00

0. 0000

0%

0%

o7

o%

o7

. 020"
(nc)

#4

258 10
258
262,

259.

348. 90
354
355

353.

0.2315

346. 40
372 90
343 20
354 17+/-
44,83
0. 4633

437
449,
462

70
90
70

450
45
0. 3860

10+/-

456. 80
479 50
489. 00
475. 10+/-

0. 0423

ox%

1%

S%

3%

3%

.. 032"

. 246.

85
(nc)

246.
249

70
20
70

247. 53+/-
5.83
0. 0896

236. 70
248. 00
239. 50
241. 40+/-
. 0.00
0. 0000

351. 30
318. 20+
348. 20

349. 75+/-
5. 78
0 1445

"347 o0
334. 70
330 40

337 37+/-
28. 03
0.2897

407.
432
403.

80
40
10

414 43+/-
10. 23
0. 0861

532 80
504 S0
524. 10

520. 47+/-
85. 73
0. 0878

. 064"

..0.00

1%
)
2z
"o
1%
)
3%
0
4%
)
3%
)

goo ooo

#é6
(nc)

0. 00
0. 00

0. 00+/- O%

. 0000

0o
00
00

00+/- O%

0. 00

.0.00 .

0. 00+/- 0%

. 0000

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

0000

o7

00
[s]9]
00

ocoo

0.00+/- O%
(o]

.00

. 0000

0. 00
0. 00
0. 00
0 00+/-
(o]
(o]

00
000

o%

.. Jas”

"7

(nc)

243.
238.

.. 243,

241.
(o]

241,

244,
248

244,

338.
341
351.

343,
0.

7T ate!

304.
307.

309.
0,

394,
397.
420

404
(o]

"A34
424,
444

434 .
[0)

.00,

10
90
100 . .

70+/- 1%
00

Q7+/- 1%

90
20
80 .

97+/-
00

2%

0 T
50
30

33+/- 2%
00

10
80
70

20+/~ 4%
00

60
70
90

73+/-
00

2%




TMI Post-Gross Decontamination TLD’s (305°‘. 347’ & 367°‘) -- DCH-5-82

SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1t 005" #2 . 010" %3 . 020" #a 032" #5 064" #6 125" #7
(nc) (nc) (nc) {nc) {nc) {(nc) {n¢c)
80 FRONT Raw 194 40 0 00 0. 00 174 80 172 90 0. 00 128 20%
Raw 202 10 G 00 0. 00 164 70 171 10 0. 00 164 00
Raw 204 10 0. 00 0 00 B 166. 30 164 50 0.00 165 80
Ave 200 20+/- 3% 0. 00+/- 0 0.00+/- 0%  16B8.60+/- 3% 169 S0+/- 3% 0.00+/- O%  164. 904/~ 17
Beta 35 30 0 00 0. 00 3. 70 4 60 0. 00 0.00
Ratio 1.00 0. 0000 0 0000 0. 1048 0 1303 0. 0000
80 BACK Raw 175 00 0 00 0 00 ’ 160 50 ) 158 90 0 00 " 716550
Raw 177 00 0. 00 0 00 148 20 168. 10 0. 00 156 50
Raw 176.70 0.00 0. 00 157 10 153 50 0.00 158. 90
Ave 176 23+/- 1% 0 00+/- O% 0.00+/- 0% 155 27+/- 4% 160 17+/- 5% 0. 00+/- O% 140 30+/- 3%
Beta 15 93 ~0.00 _ 0.00 . 000 _ 0.00 000 _ o
Ratio 1.00 6 0000 6. 0000 0. 6000 0 0000 0.6000
98 FRONT Raw 1.65 0 00 0 00 1.54% 1.49 0.00 1. 54
Raw 1,67 0. 00 0. 00 1.39 1. 50 0. 00 1 53
___Raw 1.76 0. 00 ooo . 1.4 147 ... 000 153
e
— Ave 1. 694/- 3% 0. 00+/- 0% 0.00+/~ 0% 1 4r14/- 2% 1.494/- 1% 0. 00+/- O% 1.53+/- i%
. Beta 0 16 0. 00 0. 00 0 00 0.00 0. 00 0. 00
ﬁ Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
98 BACK  Raw 1.75 ) 0. 60 0. 00 i 1 48 i'53 77T ooo " T T se T
Raw 1. 79 0. 00 0. 00 1.59 1. 50 0. 00 1.60
Raw 1.74 0. 00 0.00 1. 51 1. 58 0. 00 1. 50
Ave 1. 764/- 2% 0. 00+/- O 0. 00+/~ 0% 1 S2+/- &% 1.53+/— 3% 0. 00+/- O% 1.55+/- 3%
Beta 02 .. 0,00 . 0.00 0. 00 .. GOO . 000 . 000 _ _.
Ratio 1.00 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
99 FRONT Raw 2. 84 2. 00 0. 00 2 38 2 42 0. 00 2. 46
Raw 2 88 0. 00 0. 00 2 40 2.33 0. 00 2. 39
Raw 2 87 0. 00 0. 00 2. 50 2. 44 . 0.00 _ .. 23 __
Ave 2 B&+/- 1% 0. 00+/- O% 0. 00+/- 0% 2. 43+/- 3 2. 39+/- 2% 0.00+/- O% 2. 40+/- 2%
Beta 0. 46 0. 00 0. 00 0. 03 0. 00 0. 00 0. 00
Ratio 1 00 0 0000 0. 0000 0. 0552 0. 0000 0. 0000
99 BACK  Raw 3 04x 0 00 0. 00 2. 48 2. 58 0. 00 T 2. 36
Raw 3. 37 0. 00 0. 00 2 49 2 58 0.00 2 44
Raw 3 27 0. 00 0 00 2 50 2. 53 0.00 2 37
Ave 3. 32+/- 2% 0. 00+/- O% 0. 00+/- O% 2. 49+/- O% 2 S56+/- 1% 0.00+/~ O% 2. 39+/- 2%
Beta 0 93 0. 00 0. 00 0 10 017 0. 00 0.00
Ratio 1 00 0 0000 0. 0000 0.:032 0 1863 0. 0000 )

( # indicates a rejected flier )
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TMI Post-Gross Decontamination TLD’s

Dosimeter

-

ww NP

b >

aQ

NN

oo

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
BACK

FRONT
BACK

005"
(rad/nc)

0o 00 oo o0O!

FRONT

BACK

FRONT
BACK

FRGNT
BACK

FRONT
BACK

FRONT
BACK

[SE=F

oo

©0 ©00 00 o0 0O

oo oo oo

oo oo

22
22

91
97

93
99

b6
99

99
22

47
99

99
a7
71
43

99
99

22
22

36
22

72
54

22
99

77
61

62
84

22
99

oi6"

(rad/nc)

°©0 o0 oo

©0 00 ©0O0 0O 00 0O

©0 oo

©o no oo oo oo

22
22
86
a3

92
95

56
95

95
24

90

91

95
87

26
73

95
95
31
22

22
22

69
a5

31
95

70
&3

73
30

22
95

(305

‘y 347

### RESULTS wa#

& 367’) —-— DCH-5~B2

Calibration _Factors
. 020"

oo oo

oo

©0 00 00 00 00 OO

0o oo oo

oo

oo oo oo

(rad/nc)

00
00

00’

26

00
22

31
00

00
22

00"

00

22
00

00
00

00
26

00
00

22
00

34
00

00
00

00
00

. 032"
0. 00
0. 00

"0. 29
0.22

0. 00
0.22
0. 36
0. 00

0. 00
0. 22

"0.00

0. 00

0. 22
0.00
0.00
0. 00
0. 00
0. 22
0.22
0. 00

0. 00
0. 00

0. 00
0. 00

0. 00
0. 22

0. 00
0. 00

(rad/nc)

. 064"

(rad/nc)

i
i
i
i
1

©0 00 00 00Oi 0O 0Ol 00 0O 0O

(o]

[o]

©oo oo o0 oo

oo

00
00

00
22

22
22

22
31

00
00
22

22
22

28
00
00
22

00
00

22
00

00
22

00
00

oo

oo oo

oo!

oo

oo

oo

OO0 ©00 00 00!

oo oo oo

Ave.

(rad/nc)

.22
22
50
92
52

97

49
S8

97
53

24
22

31
22
40

25
97
51
62

68
39

22
97

55T

R

74

CALCULATED DOSES

. ._Mylar Chip .Calcvlated Beta _____ _Calculated Gamma N
Reading Dose Error Dose Error
(nc) (rad) (rad) (rad) (rad)
46. 60 10. 16 4. 64 135. 13 13. 09
23. 57 5. 14 3. 65 135. 65 12. 79
T3a6.277 7 197 12" TT128 21 7 isa a1 15 09
211. 62 105. 42 79.86 160.79 16. 02
4721. 33 4354. 33 892. 77 250. 35 23. 35
45. 83 23. 79 24. 63 225. 84 21. 24
T 220’00 T 92 57 a3 74 236 16  23.21
0. 00 0. 00 0. 00 234. 446 22. 63
0. 00 0. 00 0. 00 1955. 25 186. 00
2094. 00 4467. 23 130. 04 1846. 07 177. 11
199.17° 7 10574 71.79 222 10 21, 26
247. 50 175. 05 157. 00 232. 12 21. 59
296. 00 153. 65 125. 58 357. 63 34.55
4327. &7 2959 . 21 1393. 99 349. 62 36. 09
152,03 "7 7428 T a8 57 T 10370 T ®.70
52.10 30. 13 20. 76 100. 15 10.10
0.00 0. 00 0. 00 3645. 10 37. 54
303. 00 159 R2 128. 23 213. 75 21. 62
T 46733 11.13 3 0a 36 a8 3. 57
10. 28 2. 24 1. 61 33. 95 3. 30
49. 20 15. 08 4. 65 40. 29 3.93
15. 90 3. .47 2. 59 38. 61 3. 88
151. 85 7107 ‘34 9.09 7 a&3.9%  4.35 7
35. 67 14, 42 7. 49 39. 56 3. 91
13. 65 3 41 1. 31 22. 04 2. 18
18. 17 17. 63 4.18 20. 99 2. 02
1. 48 0.75 0. 40 Tes2 T e T T
1. 50 0 93 0. 07 0. 52 0. 05
100. 70 68. 19 7. 95 32. 69 3. 09
58. 70 23. 14 17. 88 27.73 2. 58
25. 98 5. 66 1,02 73031 T a7
0. 00 0. 00 0. 00 - 32.25 3. 00



TMI Post-Gross Decontamination TLD’s (305‘, 347 & 347‘') -- DCH-5-82

w44 RESULTS ##s CALCULATED DOSES
Dosimeter ) Calibration Factors . Mylar Chip Calculated Beta Calculated Gamma
005" o10" 020" . 032" 064" Ave Reading Dose Error Dose Error
(rad/nc) (rad/nc) {rad/nc) (rad/nc) {rad/nc) (vad/nc) (nc) (rad) (rad) (rad) (rad)
2! 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 o 00 0. 22 0 22 0 34 0 11 0 0a 0 03 0 19 0 02
33 FRONT 0. 00 0 00 0 57 0. 59 0. 00 0 58 132 90 76 93 4.47 41 60 3. 89
33 BACK 0. 00 0. 00 0. 22 0. 48 0 00 0 35 38 93 13 60 7.75 3489 3.25
58 FRONT 0. 00 0 00 0 a6 0. 22 0 00 0 34 49 13 16 56 25. 16 186. 66 17 81
58 BACK 0. 00 0 00 0.55 0. 50 0 00 0 53 172. 20 50 55 17 .96 182. 27 17. 29
59 FRONT 0. 00 0 00 0. 60 0. 59 0. 00 0 &0 0 08 0 05 003 702077 ooz
59 BACK 0. 00 0. 00 0. 41 0. 59 0 00 0. 50 0 06 0 03 0. 05 0.19 0. 03
61 FRONT 0. 00 0 00 0. 60 0 59 0 00 0 60 0 00 0. 00 0 00 535. 32 51 45
61 BACK 0. 00 0. 00 0 22 0. 59 0. 00 0 40 320 00 129 04 89 25 478. 83 46 42
63 FRONT  0.60 0. 60 654 "7 055 77 D .60 0 54 " 3%0. 063 135 48 1433 77T T 7923 T T 830 T
63 BACK 0. 00 0. 00 0. 43 0.57 0. 00 0.50 422. 40 210. 36 43 51 73. 33 7. 49
64 FRCNT 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. 60 0. 59 0.00 0 60 18. 73 11.16 18. 90 128, 94 13. 59
— 65 FRONT 0 60 0.'00 6.51 T770. 52 6. 00 0. 51 T &418.30 7 7 214 26 T TTITBT T Ci75.19 17 39 T T
— 65 BACK 0. 00 0. 00 0. 60 0. 59 0. 00 0. 60 259 20 154 39 21 02 183. 76 17. 65
w
O 66 FRONT 0. 00 0. 00 0.35 0. 59 0. 00 0 47 104. 53 49 24 22. 60 183. 98 17. 67
66 BACK 0. 00 0. 00 0. 60 0. 51 0. 00 0 S6 633 57 353, 37 45. 03 168. 00 15. 85
67 FRONT 0. 00 0 00 "70.582 777 0 %9 000 ~T 055 7 T 8077 7 Taake” 5 20 342725 399 T
67 BACK 0 00 0. 00 0. 48 c 59 0 00 0 53 5439 29. 0% 6. 26 41,00 3 93
68 FRONT 0. 00 0 00 0. 60 0. 55 0 00 0 S8 68. 37 39 57 8.87 60. 94 5. 71
68 BACK 0. 00 0. 00 0.53 0. 55 0. 00 0. 54 394 93 211 89 6.38 56. 97 5 35
70 FRONT 0. 00 0 00 0. 60 "0. 59 0. 00 0 60 "114.40 768 184 T 1053 T TTT109.397 0.32
70 BACK 0. 00 0 00 0. 60 0 59 0. 00 0. 60 1810. 37 1078 34 632,92 138. 92 14 38
71 FRONT 0. 00 0. 00 0. 53 0 39 0. 00 0. 46 180 17 83. 06 22 33 132, 39 12 98
71 BACK 0. 00 0. 00 0. 54 0. 53 0. 00 0 54 3622 &7 1946, 60 86. 34 149. 45 13. 99
72 FRUNT  0.00 0. 60 0. 22 0 22 0 00 0 22 218. 00 47.52 ' 16.987 7777 T 3457817 T35 I%
72 BACK 0. 00 0 00 0. 60 0. 59 0. 00 0 60 358. 33 213 44 3517 368. 56 35. 08
73 FRONT 0. 00 0. 00 0. 36 0. 46 0. 00 0 a1 200. 57 82 38 13.79 69. 76 6.72
73 BACK 0. 00 0. 00 0. 60 0. 22 0 00 0 a1 14 17 5 81 4. 37 70. 19 6. 57
74 FRONT 0. 00 0. 00 0. 60 0. 52 0. 00 0. 56 115 72 65 05 7. 86 45.63 7 4 47
74 BACK 0 00 0. 00 0 s4 0. 53 0. 00 0 53 670. 93 358 24 23 47 45, 59 4 38
75 FRONT 0. 00 0. 00 0. 47 0. 30 0. 00 0 39 58, 30 22 46 7 54 45. 09 4 39
75 BACK 0. 00 0 00 0 60 0 39 0 00 0 60 3. 57 2 12 4 37 45.41 4 a5




TMI Post-Gross Decontamination TLD's (305‘, 347’ & 367°‘) -- DCH-5-B2

###4 RESULTS »## CALCULATED DOSES
B
Dosimeter ) o Calibration Factors _. . . _. _.Mylar Chip Calculated Beta .  __ Calcvlated_Gamma
. 005" . 010" 020" o3a" . 064" Ave. Reading Dose Error Dose Error
(rad/nc) (rad/nc) (rad/nc) (rad/nc) (rad/nc) (rad/nc) (nc) trad) (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
76 BACK 0. 00 0. 00 0. 60 0. 59 0. 00 0. 60 3. 43 2 05 5 24 49 90 4. 69
77 FRONT 000 000 043 043 o000 ~ o043 4003 1718 558 7007 67 ‘
77 BACK 0. 00 0. 00 0. 26 0.27 0. 00 0.26 96.77 25. 35 3.3t 63. 01 5. 99 3
— :
— 78 FRONT 0. 00 0. 00 0 32 0. 49 0. 00 0. 40 118. 90 48. 05 15. 98 82. 34 8. 20 B
:> 78 BACK 0. 00 0. 00 0. 57 0. 49 0. 00 0. 53 954. 27 505. 63 77.09 88. 56 8. 49
© 80 FRONT ~0.00 0 00 0s2 " 70.4a ~ “o0.00 048 T 3530 7 "T17.09 327 7 a3 sy  ai1a .
80 BACK 0. 00 0. 00 0. 60 0. 99 0. 00 0. 60 15. 93 9. 49 2.85 32. 65 3.18
98 FRONT 0. 00 0. 00 0. 60 0. 59 0. 00 0. 60 0. 16 0.10 0. 03 0. 31 ° 0. 03
98 BACK 0. 00 0. 00 0. 60 0. 39 0. 00 0. 60 0.21 0.12 0. 04 0. 32 0 03
99 FRONT 6700 "~ 0.00 ~~ 70756 059 T 7600 TTTOos8 T 7646 T T T T6267 T T0oa | 0.88 "o os
99 BACK 0. 00 0. 00 0.53 0. 38 0. 00 0.43 0.93 0. 42 0. 10 0. 49 0. 05
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TMI Post-Gross Decontamination TLD's

Dosimeter
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#erd SUMMARY OF DOSES AND DOSE RATES a#a
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Dose
(rad)

135
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152
160

365
213
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13
65
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79
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46
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30E-01
43E+00

115-01
S1E-02

. 00E+00
48E-01

72E-02

3. 47E-03

34E-02
37E-03

66E-01
. 23e£-02

28E-03
73e-02

47E-01
22E-01

04E-O1
S58E-02

78E-03
. O0E+00

6
S

——

Error
(rad/hr)
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46E-03
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95E-01

07E-01
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Gamma Dose Rate
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65E~-01

18E-02
23E-02

17e-02
40E-02

45E-02

. 51E-02

B2E~02
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"S4E-03°
11E-03
09E-03
00E-03
58E~03
06E-03

3BE-~-03
13E-03

16E-02
99E~02

79E-03
00E-03

S59E-03
65E—-03
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TMI Post-Gross Decontamination TLD’s

Dosimeter

21

21

33
33

58
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59
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61
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&3
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FRONT
BACK
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‘76.

13

16.
90.

‘135
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30.
11.
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49.
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44,
29

39.
2i1.

68.
1078

813
1946.

47.
213.

82

65
358

22

00

. 04

93
&0

56
55

.05
.03

.00
129.

04
48
36
05
16
26
3

24
37

b&
05

57
89

14
34

06
5C

s2
44

38
81
05
24

46
12

%

Gamma
Dose
(rad)

(o]

0
a1
34

186
182

935.
478

79.
73.

130.

128

175
183.

183.
168

42

41

60

56.

109.
138

132

149

345
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&9
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45

45
45

21
19
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89

&6
27

.20

19

22
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23
33
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19
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00
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45
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)
19
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55
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1.

1

1
1.

668
668

668
668

668
668

668
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668
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668.
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347’ & 367°)

Beta Dose Rate

(rad/hr)
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91E-02
,66E+6;
. 36E+01
. 48E-02
. 36E-01
84E-02
87E-02
. 00E+00
. 93E-01
‘03E-01
. 15E-01
S0E-02
67E-02
21E-01
31E-01
. 37E-02
29E-01
[ 92E-02
S0E-02
13E-02
. 26E-01

. 06E-01
67E+00

29E-01
. 02E+00

. 36E-02
. 31E-01

28E-01
01E-GC3

01E-01
S5E-01

46E-02
29E-03

(o]

4
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- W

an

Error
(race., hr)

OOE+00
92E-02

47E+00
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. O0E+00
. 34E-01

15€-02"

b66E-02
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. 83E-02

26E-02

. 15E-02

. 3BE-02

74E-02

. 36E-03
. 70E-03

. 37E-02

88E-03

T &3E-02

81E-01

. 46E-02
. 34E-01

63E-C2

. 45e-02

14E-02
746E-03

. 22E-02

64E-02

. 18E-02

75€-03

-- DCH-5-82

SUMMARY OF DOSES AND DOSE RATES ###

Gamma Dose Rate
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75€E-01
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356-02
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. 09E-01
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04E-02

98E-02
04E-02
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. 75E-02
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(rad/hr)

97E-02
'89E+00
256+00

67E-02
S59E-02
03E-02
S6E-02
70€-02
95E-02

23e-02
12E-02
94E-02
03E-02
66E-02
64E-02
65E-02
37502
18E-03
09E-03
84E-03
29E-03
S8E-02
23E-02

01E-02
17E-02

. O0E-02

43E-02

04E -02

. 02E-02

92E-03
10E-03

B80E-03
89E--03
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TMI Post—-Gross Decontamination TLD’s (305°‘, 347’ & 367°) -~ DCH-5-82

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

Dosimeter Beta Gamma Exposure Beta Dose Rate _ Gamma Dose Rate
Dose Dose Time Error Ervor
(rad) (rad) (hv) (rad/hr) (rad/hm) (rad/hrv) (rad/hrm)
76 FRONT 28.79 49. 23 645. 5 4. 46E-02 7. 01E-03 7. 63E-02 7. 13E-03
76 BACK 2.05 49 90 b645. 5 3. 17E-03 B. 12E-03 7. 73E-02 7. 26E-03
77 FRONT " 17.18 '70.07 7 645.5 2 66E-02 B. 64E-03 1. 09E-01 1. 63E-02
77 BACK 25. 35 63. 01 645 5 3. 93E-02 5. 13E-02 9. 76E-02 9. 2BE-03
78 FRONT 48. 05 82. 34 645. 5 7. 44E-02 2. 47E-02 1. 28E-01 1. 27E-02
78 BACK 505. 63 88. 56 645, 5 7.83E-01 1. 19E-01 1. 37E-01 1. 32E-02
80 FRONT T 17.09 33 59 645 5 3 bSE-02 5. 06E-037 'S5 20E-02 4. BLE~03
80 BACK 9. 49 32. 65 645, 5 1. 47E-02 4. 42E-03 5. 06E-02 4. 93E-03
98 FRONT 0.10 0.31 1.0 9. 53E-02 3. 446E-02 3. 13e-01 2. 91E-OZ2
98 BACK 0. 12 0. 32 1.0 1. 25E-01 3. S1E-02 3. 16E-01 3. 13E-02
99 FRONT 77 70.2% 0. 49 17077 276RE-01 73 SSE-03 T 4. B9E-D1 4. 70E-02
99 BACK 0. 42 0. 49 1.0 4, 22E-01 1. 02E-01 4. B87E-01 4. 63E-02
. Al et L At A 4 .| oS AAAA - VNN N o il i AR : L T S s e T T R R DT N A N B o DS B A TS BN




127280

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

RRRRRRRR
RRRRRRRR
RR RR
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 oD
DD DD
DD DD
DD DD
DD DD
DD DL
DD DD
DD DD
DD DD
DDDDDDDD
DDDDDDDD

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

RATIOOUT 1t3-JUN-1983 13: 39 TTA4: 13~JUN-1983 13: 46
RATIOOUT 13-JUN-1983 13: 39 TTA4: 13-JUN-1983 13: 44
RATIOOUT 13-JUN-1983 13: 39 TTA4: 13-JUN-1983 13: 44
SSSS CCCC H H EEEEE
S c H H E
S c H H E
SSS c HHHHH EEEE
S C H H E
S C | h H E - e
SSSS CCCC H H EEEEE
AAAAAA TTITTITTITTTIT IIIIII 000000 000000
AAAAAA TTTTTTITTITT IIT1I11 000000 000000
AA AA T i 11 oo . . 00 00 00
AA AA TT I1I 00 0o 00 00
AA AA TT 11 00 00 00 00
AA AA TT 11 00 00 00 00
AA AA TT 11 00 00 00 00
AA AA TT 11 00 00 00 (a]a)
AAAAAAAAAA T .. 00 00 00 . 00
AAAAAAAAAA T 11 00 00 o0 00
AA AA TT 11 oo 00 00 oo
AA AA TT 11 00 00 00 00
AA AA TT 111111 000000 000000
AA AA TT 111111 000000 000000
AAAAAA TTITTTTITTTIT [ 333333
AAAAAA TITTITTITTT IEE) 333333
AA AA T P 33 33
AA AA TT i 33 33
AR AA v - < I
AA AA TT 33
AA AA TT RN 33
AA AA TT [ 33
AAAAAAAAAA TT i 33
AAAAAAAAAA TT P 33
AA AA T i 33 33 ~
AA AA T i 33 33
AA AA TT i 333333
AA AA TT i 333333
SSSS CCCC H H EEEEE
S c H H E
S c H H E
SSS c HHHHH  EEEE
S C H H E
S C H H E
SSSS CCCC H H EEEEE
RATIOCUT 13-JUN-1983 13: 39 TTA4: 13-JUN-1983 13. 44
RATIOOUT 13-JUN-1983 13: 39 TTA4: 13-JUN-1983 13: 46
RATIOOUT 13-JUN-1983 13 39 TTA4: 13-JUN-1983 13: 44

DISH$SUSER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT; 3 VAX/VMS
DISK$USER_DISK1: {SCHE. BETDOSJRATIOOUT. DAT; 3 VAX/VMS
DISK$USER_DISK1: [SCHE. BETDOSJIRATIOOUT. DAT:; 3 VAX/VMS
uu UuU TTTTTTTITTT

(3]V) Uu TTTTTTTTTT

uww ___. w T ) U - R T

(VU] (8]0 T

uu uu T

(3]V) (3]V) TT

(3]V) Uu | TT

(8]V) [3[V) TT

wo_o_w_ T L

(8]0 (V]V) TT

(§]V) (8]0 TT

[V[V) Uy TT

[88V]V10[0[VV]V]V] TT

[88V]V10[0[VV]V]V] TT

DISKSUSER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT; 3 VAX /VMS
DISK$USER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT; 3 VAX/VMS
DISK$USER_DISK1: [SCHE. BETDOSIRATIOOUT. DAT; 3 VAX/VMS



Pre-Flushing of the Reactor Building Basement, TLD Measurements —- DCH-6-82
SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1 005" #2 . 010" #3 020" #4 032" #5 .064" 46 125" W7 _
(nc) (nc) (nc) (nc) {nc) (nc) (nc)

81 FRONT Raw 631 70 0 00 0 00 319. 00 312 40 0. 00 24420
Raw 634 00 0 00 0. 00 338 40 298 90 0. 00 253. 00
Raw 688 00 0 00 oov 326 20 281 00% 0.00 . __2371.10~
Ave 651 23+/- S% 0. 00+/- O% 0 00+/- O% 327 87+/~ 3%  305. 65+/- 3% 0. 00+/~ O%  248. 60+/~ 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
81 BACK Raw 824 40 ’ 0. 00 000 7 375 so 303 50 0.60 T 7723530 77T
Raw 822 00 0. 00 0. 00 369 S0 270 S0« 0 00 228. 30
Raw 744 10+ 0. 00 0 00 367 30 302 50 0 00 215. 70
Ave 823 20+/- 0% 0 00+/- O%. 0.00+/- 0%  370.77+/- 1% 303 00+/- 0% 0.00+/~ O% 229 80+/- &%
Beta 593 40 _ 000 ~_0.00 140. 97 ~73.20 . _ 000 0. 00 L
Ratio 1 00 0 6000 6. 0000 0 2376 0 1234 0 0000
82 FRONT Raw 537.00 0 00 0. 00 263 90 253 30 0 00 231. 80
Raw 553 00 0 00 0. 00 287 40 216.10 0. 00 247. 70
____Raw 589 50 o o® 0.00 273.20 234,50 . ___. 000 21870
— Ave 559 83+/- 5% 0. 00+/- O% 0.00+/- 0% 274 83+/- &% 234 63+/- 8% 0. 00+/~ 0%  232. 73+/~ &%
— Beta 327 10 0 00 0. 00 4210 1.90 0.00 0. 00
- Ratio 1. 00 0. 0000 0. 0000 0 1287 0 0058 0. 0000
o
82 BACK Raw 457 90 ’ 0 00 0 00 7275 30 T 23430 7T 7 Toe0 T TTa@s 00
Raw 461.10 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. 50
Ave 464, 80+/- 2% 0. 00+/- 0% 0 00+/- 0%  2B82. 30+/- 4% 245 13+/- 4% 0.00+/- O%  218. 23+/- 4%
Deta 246 57 __0.00 _ 0.00 64.07 26 90 ._000 000 _ _
Ratio 1.00 0. 0000 - 0. 0000 0 2598 0 1091 0. 0000
83 FRONT Raw 0 98 0.00 0. 00 1 06w 0.74 0.00 0.87
Raw 0 98 0.00 0. 00 0. 88+ 0. 76 0.00 0.85
Raw 0 9% 0. 00 0. 00 0 92« 0 Bbw . 0.00 _.0.90
Ave 0 97+/- 2% 0 00+/- O% 0. 00+/- O% 0. 00+/-10% 0.95+/- 1% 0.00+/- 0% 0.87+/- 3%
Beta 0 09 0. 00 0. 00 0. 00 0 08 0.00 0.00
Ratio 1 00 0. 0000 0. 0000 0 0000 0. 8406 0 0000
83 BACK  Raw 0. 94 0 00 0 00 0 89 0 74 0. 00 0. 82 :
Raw 0 94 0. 00 0. 00 0 93 0 92 0. 00 0. 92«
Raw o 87 0. 00 0. 00 0 95 0 95 0 00 0.85
Ave 0. 924/~ 4% 0. 00+/- O% 0. 004/~ 0% 0 924/~ 4w 0 94+/- 2% 0. 00/~ O% 0.84+/- 2%
Beta 0 08 0. 00 0. 00 0.09 0 10 0. 00 0.00
Ratio 1 00 0 0000 0. 0000 1 1000 1 3000 0. 0000

( » 1ndicates a rejected Flier )
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Pre—Flushing of the Reactor Building Basement,

Dosimeter

84 FRONT

B84 BACK

85 FRONT

85 BACK

86 FRONT

86 BACK

( »

Raw
Raw
Raw

Ave
Beta
Ratio

Ave
Beta
Ratio

~ Raw

Ave
Deta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Beta
Ratio

Raw
Raw
Raw

Ave
Deta
Ratio

MYLAR #1 . 005" #2
(nc) (nc)
50. 02+ 0.00
53 24 0.00
55 88 . .0.00 _ .
54, S&+/~ I 0.00+/- 0%
9 99 0.00
1.00 0.0000
71 23 0. 00
64 84w 0. 00
70 96 0.00
71 10+/- O% 0.00+/- O%
.26. 16 ... .. 900 _
1.00 0 0000
16 99 0.00
16. 94 0.00
18. 19 0.00
17.37+/- 4% 0. 00+/- O%
0. 51 0.00
1. 00 0 0000
15 73 0. 00
16. 92 0. 00
16. 89 0.00
16 514/~ 4% 0.00+/- O%
0.56 ~ 0.00
1.00 0. 0000
1062 00 0.00
1141 00 0.00
1002. 00 0 00
1068. 33+/- 7% 0.00+/- O%
321 53 0. 00
1 00 0. 0000
1029 00 0 00
975 10 0.00
921 30 0 00
975 13+/- &% 0.00+/- O%
224 38 0 00
1. 00 0 0000

indicates a

rejected flier

)

ol

TLD Measurements —-- DCH-6~82

SUMMARY CF DOSIMETER READINGS

. 010" #3 _
(nc)

0. 00
0.00
0. 00
0. 00+/~

0. 00
0. 0000

o%

"'0. 00
0.00
0. 00

0. 00+/~
Q.00 __ __.

. 0000

o7

0. 00
0. 00
0. 00 )
0. 00+/-
0. 00

0. 0000

o%

0. 00
0. 00
0. 00

0.00+/-
~ 0.00
0. 0000

o%

0. 00
0. 00
0. 20

0. 00+/- O%

0 0000
0. 00
0 00
0 00
0 00+/-
0 00
(o]

0%

. 020" %4
(nc)

50 88
47 55

__46.59 ___..

48. 34+/-
3.77
0.3772

53 76~
51. 90
56. 14

16. 56+/-
0. 00
0 0000

18. 82
17 &8
18. 36

18. 29+/-
. 234
4. 1479

795.
774
7687

60
70
90

786 07+/-
39. 27
0. 1221

855
800
853

30
30
90

836 50+/-
85. 75
0 3822

. 032"
(nc)

#5

45. 74
q2.
46.

S% 44 B82+/~ 5%

47.41

a6 99

43 04»

2% 47 . 20+/-
—— . .2:.26,
0. 0864

1476
15. 06
15 46
ax, 15 09+/-
0.00
0. 0000

T 1792

17. 38
06
3z 17.79+/-
1.84
2

. 70
00
20

1% 770.97+/-
24 17
0 0752

806
834
790

30
70
30

810 50+/-
59. 75
0 2663

a7

17

2%

2%

1%

3%

. 064" #6 ... 125" 87
(nc) (nc)
0. 00 47.10
0.00 43. 50
_______ 0.00__ _43.12
0. 00+/- 0% 44 57+/- 5%
0. 00 0.00
0. 0000
" 70,00 45.70
0. 00 44, 18
0. 00 49. 14»
0. 00+/- O% 44 94+/- 27
0.00 000 _ .
0. 0000
0. 00 17.12
0. 00 16. 66
_..0.00 16.81
0. 00+/- 0% 16 86+/- 17
0.00 0. 00
0. 0000
0. 00 e T
0. 00 135. 94
0.00 19. 32
0. 00+/- 0% 13. 95+/- 3%
—-—9o00 900
0. 2000
0. 00 753. 50
0. 00 736. 10
©0.00 ....7%0.80 |
0.00+/- 0% 746.80+/~ 1%
0. 00 0.00
0. 0000
0. 60 '732.50
0. 00 769. 00
0. 00 686, 30+
0. 00+/- O% 750. 75+/- 37
0. 00 0.00 _
0. 0000



Pre-Flushing of the Reactor Building Basement. TLD Measurements ~-- DCH-6-82
SUMMARY OF DOSIMETER READINGS

Dosimeter MYLAR #1 005" w2 010" #3 020" #4 032" #5 044" w6 125" w7
(nc) (nc) {nc) {(nc) (nc) (nc) (nc)

87 FRONT Raw 594 90 0 00 0 00 559 20 521 60 0 00 544 10
Raw 604 40 0 00 0 00 529 40 549 80 0 00 339 30
Raw 563 30 0 00 0 00 547 00 53% 30 0 00 519 90
Ave 587 53+/- 4% 0 00+/- O% 0 00+/- 0% 545 20+/- 3% 535 S7+/- 3% O Q0+/- O%  S34 43+/- 2%
Beta 53 10 0 00 0 00 10 77 113 0 00 0 00
Ratio 1 00 0 0000 0 0000 0 2028 0 0213 0 0000
87 BACK Raw 559 80 0 00 0 00 535 €0 513 70 0 00 ) 515 50
Raw 232 00 0 00 0 00 576 60 544 00 0 00 503 10
Raw 564 20 0 00 0 00 534 40 545 40 0 00 525 80
Ave 552 00+/- 3 0 00+/- O% O 00+/- O% S48 93+/- 4% 534 43+/- 3% 0 00+/- 0% S14 BO+/- 27
Beta 137 20 _ 000 0 00 34 13 19 63 _ 000 0 00
Ratio 1 00 0 0000 : 0 0000 0 9176 0 5278 0 0000
88 FRONT Raw 292 20 0 00 0 00 255 10 266 40 0 00 254 40
Raw 296 &0 0 00 0 00 250 00 267 10 0 00 233. 70
Raw 292 50 0 00 0 00 266 30 290 20 0 00 247 %0
— Ave 293 77+/- 1% 0 00+/- 0% 0 00+/- O% 257 13+/- 3% 274 S7+/- S% 0 00+/- 0% 251 B7+/- 2%
— Beta 41 90 0 00 0 00 s 27 22 70 0 00 0 00
~ Ratio 1 00 0 0000 0 0000 0 1257 0 5418 0 0000
~
88 BACK Raw 262 00 0 0o 0 00 252 40 262. 80 7 000 T 25a 50
Raw 27% %0 0 00 0 00 275 00 252 40 0 00 232 00
Raws 276. 80 0 00 0 00 255 50 267 00 0 00 233 70
Ave 271 43+/- 3% 0 00+/- O% 0 00+/- 0% 260 97+/- S% 260 73+/- 3% 0 00+/~ 0% 233 40+/~ 1%
Beta 18 03 0 00 o0 00 7 57 7 33 _000 000
Ratio 1 00 0 0000 0 0000 0 4196 0 40647 6 0000
89 FRONT Raw 112 90 0 00 0 00 103 80 108 10 0 00 108 20
Raw 112 00 0 00 0 00 104 49 102 40 0 00 110. €0
Raw 111 90 0 00 0 00 108 50 111 50 0 00 ~ 101 10
Ave 112 27+/- 0% 0 00+/- 0% 0 00+/- 0%  10% S7+/- 2% 107 33+/- 4% 0 00+/- 0% 106 &3¢/~ S%
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 SO 0 00 0 00 102 10 103 80 0 00 99 45
Raw 106 20 0 00 0 00 107 99 99 72 o0 00 98 90
Raw 105 30 0 00 0 00 95 43 100 00 0 00 104 00
Ave 108 33+/- 4av 0 00+/- O% 0 00+/- O% 101 Bis/- &% 101 17+/- 2% 0 00+/- O% 100 78+/- 3%
Deta 7 5% 0 00 0 00 1 03 0 39 0 00 0 00
Ratio 1 00 0 0000 0 0000 0 1360 0 0517 0 V000

( & jndicates a re jected Fflier )
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Pre~Flushing of the Reactor Building Basement.

Dosimeter

MYLAR #1

{(nc)

90 FRONT Raw 373

Raw 375
Raw 370
Ave 373
Beta 172
Ratio 1.

90 BACHK Raw 1030

Raw 1005
Raw 9531
Ave 995
Beta 766
Ratio 1

91 FRONT Raw 3330

Raw 3265
_ Raw 3327

Ave 3307
Beta 3014
Ratio 1

91 BACK  Raw 369

Raw 412
Raw 397
Ave 404
Beta 134
Ratio 1

92 FRONT Raw 131

Raw 152
Raw 152
Ave 151
Beta 23
Ratio 1

92 BACK Raw 155

(

Raw 142
Raw 153
Ave 150
Beta 29
Ratio 1

® indicates a

80
30
40

17+/- 1%
73
00

00
00
40

47+/- 4%
10
00

00
00
00

33+/- 1%
43
00

20«
40
10

75+/- 3%
S5
00

20
60
10

97+/~ 0%
40
00

20
70
20

37+/- 47
62
00

rejected

00

5" #2

(nc)

(o]
(o]

. 00
00

0. 00

(o]
o

00+/~
00

0 2000

)
)
)
)
)
o

Q00O oOoO0oOo

0
0
0

o

0 O

(o]
o
o

o
o
0.0

ooo

0o
0o
00

00+/-
00
000

00
00
00

. 00+/-
. 00
000

00
00
00

00+ /-
00
000

. 00
. 00
00

. 00+/~-
00
000

00
00
00

00+/~
00

0 0000

flier

)

TLD Measurements —-- DCH-6-82

o%

o

oz

ox

SUMMARY OF DOSIMETER READINGS

. 010" #3 020" #4 .032" #5
(nc) {nc) (nc)
0. 00 263 50 220 40
0. 00 260 30 211 80
0. 00 . 262 80 228. 80
0 00+/- 0% 262 20+/- 1%  220.33+/- 4%
0 00 61 77 19 90
0 0000 0 3576 0 1152
0 00 482 30+ "299 90
0 00 381 90« 244 40¢
0 00 455 00+ 294 50
0 00+/- O% 0 00+/-12% 297 20+/- 1.
_ 000 000 67.83
0 0000 0 0000 0 0885
0 00 932 00 751. 40
0 00 950 60 702. 90
0 90 941 3C . &84.30
0 00+/- 0%  941.30+/- 1%  712.87+/- 5%
0. 00 648 40 419. 97
0 0000 0 2151 0. 1393
0 00 ' 299 20 277 60
0 00 313 80 257 40
0 00 286 20 261 70
0 004/~ O% 299 73+/- S% 265 S57+/- 4%
0.00 29 33 0 00
0 0000 0 2195 0 0000
0.00 132. 70 127 20
0 00 128. 60 126 10
0 00 131 30 127. 70
0.00+/- O% 130 87+/- 2% 127 00+/- 1%
0. 00 2 30 0. 00
0. 0000 0. 0983 0. 0000
0 00 137 30 119 10
0 00 127 90 131. 20
0 00 137 90 126 20
0 00+/- O% 134 37+/- &% 125 S0+/- S%
0 00 13 62 475
0 0000 0. 4598 0 1604

064" 46 . 129" #7

tnc) (nc)

0. 00 201. 50

0.00 201.10

,0.00 _ .. .._.198.70__.

0 00+/- OX  200. 43+/- 1%
0. 00 0.00

0000

‘000 T 219 a0

0. 00 231.80

0 00 236.90

0 00+/- 0% 229 37+/- 4%
000 000 __ __
0000

0 00 288. 00

0. 00 261. 60w
0.00____ _ . _297.80__ __
0.00+/- 0% 292 90+/- 2%
0. 00 0. 00

0000

0. 00 245 10%

0 00 272. 60

0. 00 267. 80
0.00¢/- 0% 270.20+/- 1%
000 _ _ 000 ____
0000

0. 00 126. 70

0. 00 126. 60

0. 00 132 .40 _ )
0.00+/- O%  128. 37+/- 3% ’
0. 00 J. 00

0000

0. 00 11990 7 T 7
0. 00 121. 60

0 00 139. 80w
0.00+/- 0%  120.7%¢/- 1%
0. 00 0 00

0000
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Pre-Flushing of the Reactor Building Basement, TLD Measurements -- DCH-6-82
SUMMARY Of DOSIMETER READINGS

Dosimeter MYLAR #] 005" #2 010" #3 20" w4 032" #5 . 064" #g . 125" 7
(nc) (nc) (nc) (nc) (nc) t(nc) (nc)

96 FRONT Raw S3 59 0 00 0 00 a8 a3 as 79 0 00 42.23
Raw 55 91 0 00 0 00 a6 &7 a2 77 0 00 40 80
Raw 51 SO 0. 00 0 00 a7 25 45. 31 0,00 40 71 .
Ave 53 &7+/- 4% O 00+/- O% O 00+/- O% 47 45+/- 2% 44 b2+/- 4L 0O 00+/~ 02 41 25+/- 2%
Beta 12 42 0 00 0 00 & 20 3 38 0 00 0 oo
Ratio 1 00 0 0000 0 0000 0 4995 0.2719 0. C000

96 BACK Raw 51 13 0 00 0 00 a3 s5 ’ 39 66 "0.00 T 7734 05
Raw 51 09 0 00 0 00 24 64 39 53 0. 00 <2.33
Raw 52 O1 0 00 0 00 a4 94 a1 39 0 00 40. 40
Ave 51 4le/- 1% 0 00+/- O% 0 00+/- O% 43 38+/- 2% 40 19+/- 3% 0 00+/~ Q% 91 37+/- 3%
Beta 10 04 , 000 _ 0 00 301 0 00 _0Q0 __ 000 _
Ratio 1 00 6. 0000 6 0000 6. 2998 0 0000 0. 0000

97 FRONT Raw  20. 55 0 00 0 00 19 91 18. 87 0.00 18 00
Raw 20 37 0.00 0 00 18 94 18 52 0 00 16. 34

_____ Raw 19 89 0 00 0 00 18 71 17 60 0.00 . 18.02 _
Ave 20, 27+/- 2u 0 00+/- O% 0 00+/- O%. 19 19+/- 3% 18 33+/- 4% 0 00+/~ Q% 18 12¢/- 1%
Beta 2.15 0. 00 0 00 1 07 0.21 0. 00 0.00
Ratio 1. 00 0. 0000 0. 0000 0 4961 0 0977 0. 0000
o ) L . e

97 BACK™ Raw 18 74 0 60 0 00 17 15 19 67 o 00 19 25
Raw 18 32 0.00 0. 00 18 08 19 75 0 00 18. 35
Raw 16 bas 0 00 0 00 18 38 18 75 0 00 18 a3
Ave 18, 53+/- 2% 0 00+/- O% 0 004/~ O% 18. 204/~ 1% 19. 39+/- 3% 0. 004/~ Q% 18. 68¢/- 3%
Beta 0.00 _ 0.00 000 _ 000 071 000 . 000
Ratio 1.00 6. 0000 6. 0000 © 0000 0 0000 0 0000

( # indicates a rejected flier )
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Pre-Flishing of

Dosimeter

93 FRONT Raw
Raw
Raw

Ave
Beta
Ratio

93 BACK  Raw
Raw
Raw

Ave
Deta
Ratio

94 FRONT Raw
Raw

R

Ave
Beta
Ratio

94 BACK Raw
Raw
Raw

Ave
Beta
Ratio

95 FRONT Raw
Raw
Raw

Ave
Beta
Ratio

95 BACK Raw
Raw
Raw

Ave
Beta
Ratio

MYLAR #1

(nc)

1

907
936
955

933
659

393.
397.
365.

392
171

475
463

465

4686.
333.

298
306
308

304
185
1

( # indicates a

12
96

.34

.47+/~- 2%

a2
00

i.7e
.95

64

794/~ 2%
10
00

70
20
20

03+/- 3%
98
00

20
90
30

13+/- 2%
S50
00

90
90
00

27+/- 1%
67
(o]¢]

60
50
30

a47+/- 2%

70
00

re jected

the Reactor Building Basement,

005" #2
(nc)

0.00
0 00
0.00

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

. 00
00
00

. 00

0

0.

o

0 00+/-
o)

0000

ol

[o]o]
00
[o]¢]

[o ool

0 00+/-
0. 00
0. 0000

00
[o]o]
[o]e]

cow

0. 004/~
0. 00
0 0000

00
00
00

(o]

(o]

(o]

0 00+/-
0 00
0000

00
00
00

(o]

(o]

(o]

0 00+/-
0 00

(o]

TLD Measurements

0%

0%

or

o7

o%

0%

-- DCH-6-82

SUMMARY OF DOSIMETER READINGS

010" #3
(nc)

(o]¢]
00
00

coo

0 00+/-
0 00
. 0000

[oNeNe]
o
o

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

. 0000

0 00+/-
0. 00
0000

0 00

Q 00<«/-

0000

0%

0%

o

0%

0%

020" #4
(nc)

96 34
92 76
93 77

94. 29+ /-
S 64
1 1694

86 92
89 44
89 B4

88. 73+/-
_ 7.04
0 8493

424 50
424 00
408 20

418 90+/-
145 B3
0 2210

265 00
267 00
227 00w

266 00+/-
45 37
0 2405

260 00+
225 20
216 70

220 95+/-
86 35
0 2588

145 10«
170 90s=
160 00+

0. 00+/-
0 00
0. 0000

2%

2%

3%

e

032" #5
(nc)

92 24
87 96
92 32

90 B4+/-
219
0 4537

81 70
85 26
es 14

84 03+/-
. 234
0 2893

338 80
338 60
324 680

334 07+/-
61 02
0. 0925

226. 40
234 60
226 10

229 03+/-
8.40
0. 0490

195. 40
188. 90
200. 10

194 B80+/-

60 20
0 10804

127 S0

2%

27

Al

064" #6

(nc)

[o oo

(o]
(o]

[o]e]
00
[o]e]

00+/~- 0OJ

0000

00 o000

ol

0.

0.
00!

000 ~

[o]e]
00
00

00+/~ O%
[o]¢]

00
00
00
00+/- O%
00

60
00
00

. 00+/- O%

0 .

00
00

. 00

00+/- O%
00
00
00
00

00+/- O%
[o]¢]

125" #7

{nc)

84

92
88

88. 65+/-

(o]

82
e1
e1

81 69+/-
..o

269

276.
237. 00%

a2
92
72

00

74
21
12

00

90
20

S%

1%

273 0S5+/- 2%

(o]

© 2337
226.
211.

00

90

00
00

220. 63+/- 4%

157.
..132

134. 60+/-

(o]

116
120
119

118. 77+/-

(o]

00

70
60
[o]¢]

00

2%

2%
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Pre-Flushing of the Reactor Building Basement. TLD Measurements -- DCH-6-82

sas RESULTS sss CALCULATED DOSES
Dosimeter Calibration Factors Mylar Chip Calculated Beta Calculated Gamma
005" 010" oz20" 032" 064" Ave Readiry Dose Ervor Dose Error
(rad/nc) (rad/nc) (rad/nc) (rad/nc) (rad/nc) (rad/nc) (nc) (rad) (rad) (rad) (rad)
81 FRONT 0 00 0 00 0 46 0 43 0 00 0 44 402 63 178 57 16 16 50 64 4 88
8! BACK 0 00 0 00 0 43 0 as 0 00 0 a4 593 40 260 25 12 37 a6 81 5 31
82 FRONT 0O 00 0 00 0 st 0 <8 0 00 0 54 327 10 178 12 24 04 47 a1 5 31
2 BACK 0 00 0 00 0 a1 0 a7 0 00 0 44 246 57 108 06 11 38 44 as 4 45
83 FRONT 0 00 0 00 0 60 0 22 0 o0 0 41 0 09 0 04 0 03 0 18 0 02
83 BACK 0 00 0 00 0 22 0 22 0 00 0 22 0 o8 0 02 0 ol 0 17 0 02
84 FRONT 0O 00 0 00 0 32 0 S6 0 00 0 a4 G 99 ’ 4 a) 2 11 ) 9 68~ ‘0 96
B84 BACK 0 00 0 00 o 38 0 49 0 00 0 a4 26 16 11 39 2 16 9 15 o0 B8
85 FRONT 0 00 0 00 0 &0 0 59 0 00 0 60 0 51 0 30 0 a4 3 a3 0 32
B85 BACK 0 00 0 00 0 22 02 0 00 0 22 0 56 0 12 0 18 325 0 31
86 FRONT 0 00 0 60 0 51 0 50 0 00 0 st 321 53 i3 45 35 8O T 182 12 714 28
86 BACK 0 00 0 00 0 32 0 29 0 00 0 31 224 38 68 48 18 71 152 93 1516
87 FRONT 0O 00 0 00 0 a5 0 56 0 00 0 St 53 10 26 99 13 42 108. 86 10 46
87 BACK 0 00 0 00 0 22 0 22 0 00 0 22 37 20 a 11 4 sa 104 86 10 02
88 FRONT ~ 0700 0 00 "0 st 0 22 0 00 0 36 41 %0 T 15 24 879 7 5131 773 83
88 BACK 0 00 0 00 0 29 0 22 0 00 025 18 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 &9 21 72 2 26
B89 BACK 0 00 0 00 0. 50 0 53 0 00 0 52 7 55 3 90 2 74 20 s3 1.99
90 FRONT O 00 0 00 0 234 "0 a6 0 00 0 40 172 73 68 83 15 11 " 4083 381
90 BACK 0 00 0 00 0 60 0 49 0 00 0 55 766 10 418 54 %5 19 a6 72 4 72
91 FRONT 0O 00 0 00 0 na 0 a3 0 00 0 44 3014 43 1320 44 26 10 59 66 5. 73
91 BACK 0 00 o0 00 0 44 0 59 0 00 0 S1 134 55 69 16 15 32 55 03 517
92 FRONT 0 00 0 00 0 53 0 89 0 00 0 56 23 40 i3 o8 213 0 T 2619 T 283
92 BACK 0. 00 0 00 0 26 0 a4t 0 00 0 34 29 62 9 93 3 87 24 60 2 30
93 FRONT 0O 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 24 8 10 1 96 0 61 16 64 1 56
94 FRONT 0 00 0 00 0 a4 0 49 0 00 0 46 659 98 304 89 24 67 ) 59 62 5 25
94 BACK 0 00 0 00 0 41 0 53 0 00 0 47 171 S0 80 60 16 28 44 94 4 51
95 FRONT 0O 00 0 00 0 a1 0 37 0 00 0 40 333 67 133 10 6 12 27 a2 2 62
95 BACK 0 00 0 00 0 60 0 s1 0 00 0 56 185 70 103 72 12 02 24 19 2. 29
96 FRONT 0 00 0 00 0 23 0 29 0 00 0 26 12 42 321 0 78 8 40 "0.80
96 BACK 0. 00 0 00 0 38 0 59 o0 00 0 a8 10 04 4 86 1. 64 8 43 0.83




Pre-Flushing of the Reactor Building Basement,

#as RESULTS #ss

Dosimeter

. . Calibration Factors
005" 010" 020" 032"

(rad/nc) (rad/nc) (rad/nc) (rad/nc)
97 FRONT 0.00 0 00 0 23 0. 48
97 BACK 0. 00 0. 00 0. 60 0. 59

26711

064"
(rad/nc)

0. 00
0. 00

TLD Measurements —— DCH-6-82

Mylar Chip.
Ave Reading
(rad/nc) (nc)
0. 36 2. 15
0. 60 0. 00

CALCULATED DOSES

Calculated Beta Calculated Gamma

Dose Error Dose Error
(rad; (rad) {rad) (rad)
o 77 0. 40 3 69 0. 35
0. 00 0. 00 3.81 0. 37
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Pre-Flushing of the Reactor Building Basement. TLD Measurements - DCH-6-82

«+a# SUMMARY OF DOSES AND DOSE RATES esa

Dosimeter Beta Gamma Exposure Beta Dose Rate Gamma Dose Rate
Dose Dose Time t.rror Erro-
(rad) (rad) thr) (rad/hr) (rad/hr} (rads/hr) (rad/hr
81 FRONT 178 57 50 64 31 5 72E+01 5 1BE+00 1 62E+01 1 S6E+00
81 BACK 260 2 a6 81 31 8 34E+01 3 96E+00 1 SOE+01 1 70E+00
82 FRONT 178 12 47 4y 31 5 71E+01 7 70E+00 1 S2E+O1 1 70E+00
82 BACK 108 06 44 as 31 3 46E+01 3 65E+00 1 42E+01 1 43E+00
83 FRONT 0 04 0 18 1 0 3 78E-02 2 B3E- 02 t 78E-01 t 7SE-02
83 BACK 0 02 017 10 1 74E-02 9 10E-03 1 70E-01 1 62E-02
64 FRONT 4 a1 9 08 31 1 41E+00 &6 77€E-0Of 2 91E+00 3 C&4E-O1
84 BACK 11 39 9 15 31 3 65E+00 & 92E-01 2 93E+00 2 B2E-O1
85 FRONT 0 30 3 a4 31 9 74E-02 1 42E-01 1 10E+00 1 O4E-O1
85 BACK 0 12 3 25 31 3 94E-02 5 63E-02 1 O4E+00 1 O1E-O!
86 FRONY 143 4% is2 12 a3 7 O2E+01 | S4E+C) 6 S3E+O! &6 13E+00
86 BACK 68 48 152 93 2 3 2 94E+01 B O3E+00 & 5S4E+0! & S1E+00
87 FRONT 26 99 108 86 23 1 16E+01 S 76E+00 4 67E+01 4 49E+00
87 BACK 8 11’ 104 86 2 3 3 4BE+00 1 95E+00 4 SOE+O! 4 30E+00
88 FRONT TS 24 S1 31 2 3 & S4E+00 3 77E+00 2 20E+01 2 O7E+00
88 BACK 4 59 51 62 23 1 97E+00 9 B89E-01 2 22E+01 2 OLE+00
89 FRONT 2 97 21 72 23 1 27E+00 i1 1SE+00 9 32E+00 9 69E-01
89 BACK 3 90 20 53 23 1 67E+00 ! 1BE+00 B B1E+00 8 SSE-O!
90 FRONT 68 83 40 83 31 2 23E+01 4 90E+00 1 33E+01 | 24E+00
90 BACK 418 54 a6 72 31 1 36E+02 2 1PE+01 1 S52F+01 1 SIE+00
91 FRONT 1320 44 57 &b 31 4 29F+C2 B 47E+00 1 94E+01 1 BGE+00
91 BACK 69 16 55 04 31 2 25E+01 4 9BE+00 1 79E+01 1 6BE +00
92 FRONT 13 08 26 19 31 4 25€+00 & 92E-01 8 SOE+00 8 21E-01
92 BACK 9 93 24 60 31 3 22E+00 1 26E+00 7 99E+00 7 47E-O1
93 FRONT 1 05 18 06 31 3 41E~-01 3 21E-01 S BKE+00 & 1SE-O1
93 BACK 1 96 16 64 31 &6 37E-01 1 99E-01 9 40E+00 S5 O&E-O1
94 FRONT 304 89 55 62 31 9 90E+01 8 O1E€+00 1 B1E+O1 1 71E+00
94 BACK 80 60 43 94 31 2 62E+01 S5 2B3E+00 1 46E+O01 1 47E+00
95 FRONT 133 10 27 a2 1 4 32E+01 1 99E+00 8 90E+00 8 S1E-O1
95 BACK 103 72 24 19 31 3 37E+0t 3 90E+00 7 8SE+00 7 42E-01
96 FRONT 3 21 8 40 31 1 O4E+00 2 S2E-01 2 73E+00 2 60E-O1
94 BACK 4 86 8 43 301 1 SBE+00 S5 33E-01 2 74E+00 2 70E-01
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Pre—-Flushing of the Reactor Building Basement., TLD Measurements ~—- DCH-6-82

Dosimeter

97 FRONT
97 BACK

Beta
Dose
(rad)

0.77
0 00

### SUMMARY OF DOSES AND DOSE RATES ##s

Gamma Exposure Beta Dose Rate . Gamma Dose Rate

Dose Time Error Error
(rad) (hr) (rad/hr) (rad/hr) (rad/hr) (rad/hr)
3. 69 3.1 2. 49E-01 | 30E-Ot 1. 20E+00 1 12E-0!?
3 81 31 O OOE+OO0 0. OOE+00 1. 24E+00 1 19E-01




