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I. INTRODUCTION

From October, 1977 to September, 1979, The University of Michigan

conducted a pilot study of the Health' Physics Society Standards Committee

(HPSSC) Standard titled CRITERIA FOR TESTING PERSONNEL DOSIMETRY PERFOR-

MANCE. The Standard was given tentative approval by the American National

Standards Institute as ANSI N13.11. Table 1 su=marizes the radiation

categories and statistical criteria required by the Standard.

During the two-year pilot study, 59 dosimetry processors voluntee.ed

to send us dosimeters for irradiation according to the requirement and

restraints described in the HPSSC Standard. Once a processor evaluated

their dosimeters, they reported their estimates of the delivered dose

equivalents to us. We then determined if the processor passed or failed

the Standard and sent the processor a computer printout of their results.

Each processor was permitted to be tested twice during the pilot study.

For each tes*, a processor could choose to be tested in any or all of the
,

eight radiation categories defined in the* Standard. The average processor

participated in six categories. During the two-year pilot study, we ad-

ministered a total of 700 category tests amorg all the processors. These

tests required the irradiation of approximately 21,000 dosimeters.

In addition to the open tests, we blind-tested seven of the large

commercial processors. The blind testing program involved a total of

70 category tests and 1,680 dosimeters.

10'99 vJ-
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Table 1. Su= mary of HPSSC Standard prepared by The University of >Hehigan

' ' ' - ' '

Tolerance Level (L)
{ b|;| / I (see f en tes)i Number of

t&adiation[[! - J!I !| ;3 a'

Dosi=eters eeP
p

Category Interval Test Range Per Test (7 eg/cm ) (1000 mg/en )
___,

I. Ca=ma 1 Accident: 10-800 rad 10 no test a
(Co-60) 2 Protection: 30-100 mres 10 no test b

3 101-300 srem 10 no test b
4 301-10,000 = rem 10 no test b

II. X Ray 1 Accident: 10-800 rad 10 no test a
(30-300 kev) 2 Protection: 30-100 mres 10 e c

3 101-300 mres 10 e c
4 301-10,000 mrem 10 e e

III. X Ray Accident: no test
(15-30 kev)' 1 Protection: 150-300 mrem 10 e c

2 301-10,000 =res 10 e e

IV. Beta Accident: no test
(Sr-90) 1 Protection: 150-300 mres 10 e no test

2 301-10,000 =res 10 e no test

V. Neutrons Accident: no test
(Cf-252) 1 Protection: 100-300 =res- 10 no test c

2 301-5,000 mrem 10 no test c

VI. Photon Mixtures Accident: no test
(Cat. I & II) 1 Protection: 50-100 mres 10 e c

2 101-300 srem 10 e c
3 301-10,000 =res 10 e c

VII. Photon and Beta Accident: no test
Mixtures 1 Protection: 200-300 cres 10 e c .

(Cat. I er IIS IV) 2 301-10,000 mres 10 e c

VIII. Photon and Neutron Accident: no test
Mixtures 1 Protection: 150-300 =res 10 no test c
(Cat. I & V) 2 301-5,000 =res 10 no test c

For each dosi=eter, a perfor=ance index is calculated by:

?=H'-H where:g H, = delivered quantity
H = reported quantity

For each depth of each interval, an average perfor=ance index, E, and its standard
deviation, S, are calculated.

A processor passes a category if, for each depth of each interval:
|P| + 2S 1 L

where:

| Q'? ^7
a: L = 0. 3
h L = 0.3 or 6/ /lf whichever is larger vU

L = 0.5 or 15//lf whichever is largerc:
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The objective of this Procedures Manual is to describe the operational

conditions of the pilo' study in sufficient detail to permit another labor-

atory to duplicate our procedures. The Manual describes our source cal-

ibrations, irradiation geometries, quality control, record keeping, data

analysis, and method of receiving, handling, and returning large nu=bers

of dosimeters.

This Procedures Manual was prepared prior to the preparation of the

Final Report on the pilot study, which will contain our reco=rendations

for changes in the HPSSC Standard. Other interested groups are also ex-

pected to reco= mend changes in the Standard after the Final Report is

issued. Thus, the reader of this Procei.ures Manual is cautioned that

the HPSSC Standard will undoubtedly have changed between the time this

Manual was prepared and the time it will first be used.

.

4
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II. SOURCES, CALIBRATIONS, EQUIPMENT, AND INSTRUMENTS

A. General

Table 2 summarizes the six radiation sources that were used for each

interval of the five radiation categories that require a single source.

The remaining three categories involved appropriate combinations of the

sources used for the first five categories.

All calibrations were done with ionization chambers placed free in

air, but all dosimeters were irradiated while mounted on a phantom. Six

phantoms were constructed for convenience, so one phantom could be left

with each of the six radiation sources throughout the pilot study. Fach

phantom is a plexiglas box, 30 x 30 cm by.15 cm deep, filled with water.

Six dosimeters, one from each of six different processors, were attached

to a phantom and irradiated at the same time to the same quantity of ra-

diation. The six irradiation positions on the front face of each phantom

are shown in Figure 1. Calibration of each radiation source involved

exposure (or absorbed dose) rate me surements at each of the six posi- -

tions at which dosimeters were placed on a phantom. The irradiatinn

geometry for dosimeters attached to a phantom is illustrated in Figure 1.

At each source, e phantom was placed on a permanent stand. The height

of each stand was fixed in order to keep the phantom in the center of the

radiation beam. A platform was mounted on top of each stand, and a phantom
4

was placed on the platform. Each platform had the same surface dimensions

1029 ~'
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Table 2. Summary of radiation sources and irradiation conditions
'

for the five categories that require a single source.
-

'

g(d)

Radiation NBS Irradiation Conditions * ir Ea

Category Interval Radiation Source Technique Dist. (cm) Approx. Rate Shallow Deep (kev)

I. Camma 10-200 rad " Co-60, teletherapy 200 15 R/ min 1.01 1.01 1250
" " " " "

201-800 rad 100 60 R/ min
" " "

30-100 mrem co-60, Irradiator 200 25 mR/ min
" " " " "

101-300 mrem 100 100 mR/ min
" " " " "

301-10,000 mrem 100 100 mR/ min

X-ray machine ( } MFK, 20mA 100 10 R/ min 1.34 1.34 91II. X-Ray 10-800 rad
(30-300 kev) 30-100 mrem llFK, SmA 100 15 mR/ min 1.26 1.26 204" "

101-300 mrem llFG, 10mA 100 50 mR/ min 1.35 1.35 118" "

301-10,000 mrem MFC, SmA 100 750 mR/ min 1.28 1.23 54" "

X-ray machine ( ) L-G, ImA 200 100 mR/ min 0.81 0.26 20 "
Ill. X-Ray 150-300 mrem

" " "
(15-30 kev) 301-10,000 mrem L-G, 4mA 200 300 mR/ min" "

'V. Beta 150-300 mrem Sr-90 irradiator 35 150 mrad / min
301-10,000 mrem 35 150 mrad / min" "

V. Neutron 100-300 mrem Cf-252 irradiator 100 25 mrem / min
301-5,000 mrem 50 100 mrem / min" "

(a) The single interval from 10 to 800 rad was subdivided for case of irradiation at two distances.

(b) a General Elec Ic Maxitron 300 X-ray machine was used for all intervals of Category II.

--- (c) A General Electric XRD-5 X-ray machine was used for both intervals of Category III.
O
IN) (d) Values of C are given in Table 2 of the llPSSC Standard. They are used to convert from exposure to dose

2 2'43 equivalent Index at shallow (7 mg/cm ) and deep (1000 mg/cm ) depths in tissue.

{
(e) Values of E, the average energy of a photon spectrum, were measured by CSF in Neuherberg, Germany.

'-

e
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as the bottom of a phantom, 30 cm x 15 cm. The front of the phantom was

aligned with the front of the platform for dosimeter irradiations. The

phantom was pushed back a di:*ance equal to the radius of an ionization

chamber for calibrations so the ionization chamber could be properly po-

sitioned before the phantom was removed.

Two methods were used to determine the proper alignment of a phantom

in a radiation beam. First, for all photon sources, ionization chamber

measurements were made repetitively at the six irradiation positions on

the face of a phantom. The phantom was moved vertically or horizontally

until the mean exposure rates among the six positions differed by less

than 1%. Second, for every source including the californium-252 source,

a piece of chest-size X-ray film was placed on the face of the phantom

and irradiated. A Welch densitometer was used to examine the uniformity

of the radiation beam among the six irradiation positions.

Once a phantom was properly aligned in a radiation beam, plumb bobs

were suspended from per=anent mountings in the ceiling to align with markings .

on the top of the phantom. Measurements were made relative to the phantom

from the walls, the f''or, and the source and were recorded on a schematic

drawing of each room. A schematic drawing was posted at each source to

make alignment quality con *rol checks simple and consistent. Levels were

placed on the phantom to be sure the face of the phantom was always per-

pendicular to the radiation beam. A rigid bar was cut for each source

so the distance from the source to the phantom would be measured exactly

7n"Y e ,
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the same each time. Each measuring bar was labeled beta source, ga=ma

source, etc., to provide each source with the same bar each time.

All of the radiation sources, except the neutron source, were cal-

ibrated with an electrometer, and a Leeds and Northrup Student Potentiometer.

When operated in the capacitance mode, the electrometer was used with a
-12

10,381.3 x 10 farad capacitor calibrated by the National Bureau of

Standards (NBS).

The X-ray and cobalt-60 sources were calibrated with either a 3 cm

or a 3J0 cm Shonka-Wyckoff ionization chamber manufactured by Exradin,

Inc. Both chambers were calibrated by NES for specific NBS X-ray tech-

niques and for cobalt-60.

The strontium-90 source was calibrated first by NBS and then with

The University of Michigan's extrapolation chamber.

The californium-252 source was calibrated by NBS. ,

Throughout the pilot study, close ties were maintained between the

testing laboratory and NBS. Beft e Test #1 began, NES calibrated the

two ionization chambers that were to be used to calibrate all the photon

sources required for the pilot study. At the conclusion of Test t2, the

ionization chambers were again calibrated by NES. A team of five people

from NBS visited the testing laboratory before Test #1 began to review

1029 ,;
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all calibration and irradiation procedures. This close cooperation with

NBS was essential to insure that the delivered exposures and absorbed doses

were as accurate as possible.

The following parts of Section II describe the procedures developed

to calibrate and use the six radiation sources required or the pilot

study. Floor plans of the irradiation facilities and s ecific calibra-

tion data are given in the Preliminary Phase Report prepared in April,

1978.

B. Cobalt-60 Irradiator

A 5-curie cobalt-60 irradiator with a 30* beam port was purchased

from J.L. Shephard and Associates. Irradiation distances of 1 and 2 meters

were chosen for the protection intervals of Category I. At each distance,

a plexiglas phantom was placed on a stand and aligned in the center of

the beam. Once the correct alignment was deter =ined, two permanent plu=b

bobs (110 g each) were hung from the ceiling with nylon lines so the align-

ment of the phantom could be reproduced. Also, a plumb bob was hung from -

the ceiling above the source so that any movement could be detected. The

beam extended approximately 50 cm beyond the edges of the front face of

the phantom. Rigid bars 1 and 2 meters long were fabricated to assure

reproducible distance =easurements. The 3 cm ionization chambe r with a

plastic buildup cap was used for calibration.

0 ~7 o> , , '
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The following procedures were u sed for calibration. Four different

measuring systems were used to determine which ones would be most accurate

and to determine the agreement among the systems. The systems were:

Keithley model 610B electrometer, Keithley electrometer with Leeds and

Northrup Potentiometer, Cary model 31 electrometer, and Cary electrometer

with Leeds and Northrup Potentiometer. At a later time, a Keithley model

616 electrometer was also used. It was determined that the Cary model

31 and the Keithley model 616 systems were the =ost accurate and reliable.

However, there was fair agreement when the Keithley model 610B electrometer

was used together with the potentiometer. It is felt that using different

techniques enabled the testing laboratory to have some redundancy in the

measurement systems.

Calibration measurements were made repeatedly at each of the six

phantom positions at the 1 meter distance. The variation in the average

exposure rates among all six phantom positions was no larger than the

variations in individual readings at any one position. Therefore, the

exposure rate was computed from a =ean among all six phantom positions.

At the 2 meter distance, only three phantom positions (#2, #3, and #5)
.

were calibrated as above. The exposure rate was again computed from a

mean rate among the three positions.

Personnel at NBS calculated that back-scatter from the walls of the
room was less than 0.17.. The electronics were removed as far as possible

from the direct and scattered radiation. Two line frequency timers, two

barometers, two thermometers, low-noise cables, and proper connectors were

used to insure accuracy of the measurements.

1029 -
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The calibrations were carried out independently of source-shutter

(source-raising-and-lowering) functions. To check the effect of source-

shutter functions, the source was raised and lowered several times with

the timer, which is activated when the source is in the irradiation posi-

tion, used to record the total source-on time. The actual irradiation

time, computed form the steady-state ionization current determined in

earlier trasurements, was compared to the time on the irradiator's timer.

The difference, if any, in the times was corrected for in the calibration.

Since the irradiator was manually operated, all the personnel in-

volved in the pilot study were used to determine the shutter time. This

was done several times and an average time was calculated. It was deter-

mined that, for the shortest times (on the order of 1 minute) used to

irradiate dosimeters, an error of about 0.27 could result. Thus, it was

concluded that shutter time errors were insignificant.

The linearity of the exposure rate was also checked by measuring the

exposure rate as a function of exposure time. It was determined that the
.

exposure rate was constant for times greater than 0.5 minute.

Leakage current of the electro =eter system was measured after each

~10set of six =easurements. The leakage current averaged about lx10 amperes

and was corrected for in the calibration measurements.

')
'
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C. Cobalt-60 Teletherapy Unit

The University of Michigan Hospital's 1500-curie cobalt-60 teletherapy

unit was used to deliver the high absorbed doses required for the accident

interval of Category I. Irradiation distances of 100 cm and 200 cm were

chosen for convenience. At each distance, the phantom was placed on a

stand and aligned in the center of the gamma-ray beam with the aid of the

internal light source in the head of the teletherapy unit. The aperture

of the source was adjusted so the beam extended beyond the phantom by a

few centimeters. The phantom was then pushed back on the platform a dis-
3tance equal to the radius of the 3 cm ionization chamber. The chamber

with a plastic buildup cap was placed at Position 1 (see Figure 1). The

phantom was then removed, and the exposure rate was measured with the Cary

electrometer, or its equivalent, operated in the null mode. The pro-

cedure was repeated for each of the other five positions on the phantom.

The average exposure rate among the six positions was then calculated.

D. High-Energy X-Ray Machine

A General Electric Maxitron 3C0 X-ray machine was used to irradiate
.

dosimeters for Category II. The machire has an inherent filtration of

4.75 cm Be. Four NBS X-ray techniques were used for Category II, one

for each of the four intervals. The filtration and kilovoltage used for

these fcur techniques are shown in Table 3.

A plexiglas phantom was mounted on a stand and aligned in the center

of the X-ray beam. Two commercial plumb bobs were permanently suspended

with nylon line from the ceiling so the alignment of the phantom could

i029 ,a
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Table 3. X-ray techniques used for the University of
Michigan dostmetry performance pilot study.

CSF UN
' #" '' ^'#*Fi lt rat ion (mm) NBS Heasured Calculated

~8 'I " -deepkjf , Be _ A l_, Cu Sn Pb Technique E (kev) 5 (kev)X-Ray Machine Category Interval y x x

G. E. XRD-5 III 1 and 2 30 0.25 0.37 L-G 19.7 19.0 0.813 0.259

G.E. Manitron 300 11 4 100 4.75 6.31 MFC 53.9 57.5 1.283 1.233

G.E. Manitron 300 11 3 150 4.75 4.00 4.00 1.46 IIFC 117.5 !!8.5 1.349 1.349 bd
u

C.E. Maxteron 300 11 1 200 4.75 4.85 5.00 HFK 91.1 107.5 1.342 1.338

C.E. Maxitron 300 11 2 250 4.75 3.97 0.60 1.03 2.65 IIFK 204.2 205.3 1.262 1.262

a
GSF: Cesellschaft f ur St rahlen-und Umwelt forschung abit, Necherberg. Cemany.

%

hJ
ND

_

%

Y
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be reproduced. The beam was collimated with lead-so that it extended

beyond the edges of the phantom by approximately 5 cm. A rigid aluminum

bar was cut to a length of 1 meter so that measurements from the X-ray

tube head to the phantom face were reproducible for all irradiations.

Two elapsed timers, driven by power line frequency, were used to time

all irradiations.

Calibrations at the six positions on the face of the phantom were

made with the 100 cm ionization chamber. The Cary electrometer was used

with the Leeds and Northrup Student Potentiometer in the null mode to

measure exposure rates for each NBS technique. The Cary electrometer

was also used in the capacitance mode to measure exposure rates, and these

measurements were compared to exposure rates obtained with the potenti-

ometer. The Keithley model 616 was also used as a redundant check. Re-

dundant calibration measurements made with several different systems were

made at only one of the dosimeter positions. The exposure rates measured

among the systems differed by about 0.57..

.

The exposure rates were then determined repeatedly (5 to 6 measure-

=ents) at each phantom position. It was concluded that the variations in

the average rates for all six phantom positions were no larger than the

variations in the individual measurements at any one position.

When dosimeters were to be irradiated, the following procedure was

followed. The ionization chamber was placed at one of the six phantom

h ,j
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positions, and the phantem was removed. The ionization chamber was placed

so that the center of the spherical chamber was in the same plane as the

front face of the phantom would be when the phantom was returned to the

stand for dosimeter irradiations. Five measurements of exoosure rate

were then made. The ionization chamber was then removed and the phantom

.placed on the stand. Dosimeters were irradiated during the working day

with a beam monitor in continuous operation. The output of the beam mon-

itor was recorded on a strip chart recorder. At the end of the day, the

beam was calibrated again with the ionization chamber.

If the initial and final calibrations differed by less than 2%, and

if the beam monitor showed no changes in the output of the X-ray machine

during the day, then the initial and final exposure rates were averaged.

The average exposure rate was combined with the recorded irradiation times

for the donimeters to calculate the exposure to each dosimeter.

If the initial and final calibrations differed by 2% to 4%, the as-

sumption was made that the output of the X-ray machine had changed linearly
,

during the day. Since the time of day was recorded for each dosi=eter

irradiated, the exposure rate could be calculated for each dosimeter,

depending on when during the day it was irradiated.

If the initial and final calibrations differed by more than 4%, all

dosimeters irradiated during the day were voided.

I ? O )-
? )I v ._ ,,
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At no time during the pilot study did the initial and final calibra-

tions differ by more than 2%. Thus, no corrections were required, and

no dosimeters were voided due to exposure rate variations.

The electronic equipment was placed in a small room next to the X-ray

room with a cable leading through a lead-covered opening in the wall.

This eliminated scattered radiation from affecting the electronics.

Low noise cable, automatic timing, a Data Precision and a Keithley digital

voltmeter, two thermometers, and two barometers were used for the mea-

surements.

The quality of the bea=s was determined by measuring the first half

value layer (HVL ) and the homogeneity coefficient (h) defined as they

ratio of the first and second half value layers. Type 1100 aluminum

filters were used for these measurements. The quality of the beam was

determined to be acceptable only if the measured value for HVL was within

5% of the HVL measured by NBS, and if the measured value for h was within
7

10% of the h measured by NBS.

.

Timing errors were examined by measuring exposure rates for irradia-

tion times that varied from 0.1 minute to 10.0 minutes. It was determined

that there was no significant difference in the exposure rate for 1.0

minute to 10 minutes irradiations. Therefore, the minimum time used to

irradiate dosimeters was 1.0 minute.

The leakage current of each system was monitored periodically during

the calibrations, and corrections were made for leakage. The leakage

current averaged about lx10- ' amperes.

1029 .o
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The rem / roentgen conversion factor (6 ) for each X-ray technique was

computed by weighing the factors given in Table 2 of the HPSSC Standard

by the approximate exposure spectrum of each technique. The spectra were

obtained by Kramers' calculational method. Energy absorption coefficients

required for the calculations w re obtained from the Radiological Health

Handbook. Calculated values for E at shallow and deep depths in tissuex

are shown in Table 3.

An upper estimate of room scatter was made by shielding the ioniza-

tion chamber from the primary beam. This experimental measurement showed

that the maximum room scatter was approximately 1.6%.

E. Low-Energy X-Ray Machine

A General Electric XRD-5 X-ray machine was used to irradiate dosimeters

for Category III. The machine has an inherent filtration of approximately

0.25 =m Be. A single NBS technique, L-G, with different tube currents,

was used for the two intervals of Category III. The filtration and kilo-

voltage required for the L-G technique are shown in Table 3.
,

A plexiglas phantom was mounted on a stand and aligned in the X-ray

beam. Two co=mercial plumb bobs were permanently suspended with nylon

line frem the ceiling so the alignment of the phantom could be reproduced.

The beam was collimated with lead so that it extended beyond the edges of

the phantom by approximately 5 cm. A rigid aluminum bar was cut to the

appropriate length so that the measurement from the X-ray tube head to

the phantom was reproducible for all irradiations.

h [f
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The same calibration and irradiation procedures were used for the

XRD-5 X-ray machine as were used for the Maxitron 300. These procedures
.

and the equipment used are described in Section II D above.

An upper estimate of room scatter was made in the same manner de-

scribed for the high-energy X-ray machine and found to be 1.2% at 200 cm.

The quality of the beam was determined by measuring the first half value

layer (HVL ) and the homogeneity coefficient (h).
1

F. Strontium-90 Irradiator

90The HPSSC Standard requires a sealed Sr/ Y beta-particle source

equipped with a 100 mg/cm filter of low atomic number. A 40-mci strontium-90

source was lent to The University of Michigan by NBS for the pilot study.

The active portion of the source is a disk,1.3 cm in diamee - by 0.6 cm

thick. The source was counted in a custom-made irradiator eucted

of 1.3 cm thick plexiglas surrounded by 0.3 cm lead. The .diator,.

shown in Figure 2, was equipped with a solenoid-activated shutter con-

trolled by a precision digital timer. .

The source was encapsulated in 60 mg/cm stainless steel. It was

calibrated by NBS at a distance of 35 cm and found to produce 189.0 mrad / min

in tissue (water). However, the HPSSC Standard requires an encapsulation

of 100 mg/cm . Therefore, when the source arrived at The University of

Michigan, it was first calibrated with the University's extrapolation

2chamber at 35 cm with the original 60 mg/cm encapsulation. An absorbed

1029 ^jf
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dose rate of 188.9 mrad / min in tissue (water) was measured. This result

compared favorably with the beta-particle measurements made by NBS. Finally,
2an additional 40 mg/cm Mylar were added to the encapsulation of the source.

An extensive investigation of the beam showed that although beta

particles were emerging from the source at nearly a 2n solid angle, the

beam was not uniform. At a distance of 35 cm from the source, an area

of only 3 cm in radius at the center of the beam showed uniform absorbed

dose rates. At 5 cm from the center of the beam, the absorbed dose rate

was 2% less than at the center. Therefore, only one dosimeter at a time

could be irradiated with the strontium-90 source, instead of the six do-

simeters which could be irradiated simultaneously with the other five sources.

The extrapolation chamber was positioned 35 cm from the source (the

closest irradiation distance permitted by the HPSSC Standard) and the

absorbed dose rate was measured. Additional layers of Mylar were then

added to the source to determine the absorbed dose rate at a depth of

n ,

7 mg/cm' from a source encapsulated in 100 cm/cs'. A difference of 3.357. .

was found between absorbed dose rate measurements made at 100 and 107 mg/cm .

G. Californium-252 Irradiator

The HPSSC Standard requires a californium-252 neutron source with

such an activity that the required irradiations can be performed at a

distance of not less than 35 cm. A 0.7 mg californium-252 source was lent

to The University of Michigan by NBS for the pilot study. The source

1029 'l:
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had a fluence of 1.56 x 10 n/sec on March 4, 1978 as measured by NBS.

It has a height and diameter.of approximately 0.8 cm.

The source was stored and used in the University's Willow Run Lab-

oratory, located approximately 24 km from the School of Public Health.

The building is a moderately sized storage room with a floor space of

approximately 7.5 x 33 meters and a height of 6 meters. When not in use,

the source was stored in the same 91 cm diameter, 91 cm deep shipping cask

used to deliver the source. The cask was placed in a 122 cm diameter,

122 cm deep pit in the floor. The source was screwed into a hollow alum-

inum vand 0.9 cm in diameter and 46 cm long. The hollow wand was attached

to a solid aluminum shaft 1.3 cm in diameter and 168 cm long. The solid

shaft slid inside two hollow aluminum guide tubes, one mounted to the

floor above the cask and one mounted to the ceiling. There was an air

space of about 130 en between the ends of the two guide tubes.

The source was raised from the cask for use, and soved up through
-

the lower guide tube to a reproducible point midway between the two guide
tubes. The reproducibility of positioning was checked using a high-power

telescope and a mirror so that a movement of 0.5 mm could be observed.

Binoculars were also used to moni or the source on the wand.

A steel cable atta;5.ed to the top of the solid aluminum shaft per-

mitted the source to be raised and lowered manually from the control

room located about 23 meters from the storage pit. The pit was covered

1029 ;;
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so that if the source should drop off the vand it would not fall into

the pit. Proper handling devices and survey =cters were in the building

at all times. Figure 3 shows the guide tubes used to position the cal-

ifornium-252 source for the required irradiations.

A sample calculation of the neutron dose equivalent rate produced

by this source at 100 cm is:

9 -5 2
1.56 x 10 n 3.4 x 10 mrem-cm 60 sec = 25.38 mrem / min

see n 4x(100 cm) min

-5 2
The factor 3.4 x 10 is sometimes called the 4sr D(r) factor. The 4rr D(r)

factor was obtained from Californium-252 Shielding Guide by Stoddard and

Hooten (TID-4500, Uc-41). The ga==a-ray exposure rate was estimated by

NBS to be 7.033* of the neutron dose equivalent rate. This ga=ma-ray

exposure rate was accounted for in Category VIII.

When the source was used, a phantom was counted on a stand and posi-

tiened at either 50 cm or 100 cm from the source, depending on the dose
,

equivalent rate desired. Radiographic film exposed to ga==a rays emitted

from the source was used to determine proper alignment of the phantom.

Permanent plumb bobs and reference distances were used as described for

the other radiation sources to insure that phantom alignments were re-

producible. The phantoms re=ained in eheir fixed position throughout

the pilot study. The operator counted a ladder to place and re=ove the

dos imeters.

1C199' Jm.
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A cencrete-block wall 19.3 cm thick and a shielded area for dosimeter

storage, of the same thickness, were built in the control room to protect

the operator and dosimeters. Shielding information was obtained from the

Californiun-252 Shielding Guide.

For dosimeters irradiated at 100 cm from the source, NBS computed

that room s.:atter would cause non-albedo (e.g. , NTA film) dosimeters to

over-respond by about 6%. For the same position, it was computed that

the scattered neutrons would cause an albedo-neutron dosimeter to over-

respond by about 17%. At a distance of 50 cm, non-albedo dosimeters

would over-respond by about 1.5%, and albedo-neutron dosimeters would

over-respond by about 4%. The calculated delivered dose equivalent was

increased by 1.060 and 1.015 for non-albedo dosimeters irradiated at

100 cm and 50 cm, respectively. The calculated delivered dose equivalent

was increased by 1.170 and 1.040 for albedo-neutron dosimeters irradiated

at 100 cm and 50 cm, respectively. An effort was made to irradiate albedo-

neutron dosimeters only at 50 cm in order to minimiae the effect of room-

scattered neutrons. -

10c99 '

as



.

.. . .

25

III. CALCUI.ATION OF DOSE EQUIVALE:.~IS

A. Photon Sources

The two X-ray machines and the two cobalt-60 sources were calibrated

with the ionization chambers positioned free in air. The dose equivalent-

delivered to a given dosimeter was calculated by:

H =E $ tx "I#
air

where:

H = delivered dose equivalent at either the shallow or deep
depth (mrem)

E = average conversion factor for either the shallow or deep
* ir depth calculated from the HPSSC Standard (crem/mR)a

5 = exposure rate measured free in air and corrected for
*# temperature and pressure (mR/ min)

t = irradiation time (min)

.

B. Beta Source
,

As discussed in Section II F of this report, the dose equivalent

at 7 og/cm delivered to a dosimeter was calculated by:

H = 0.9665 b *9**eissue

where:

H = delivered dose equivalent at 7 mg/cm2 (=re=)

6 = absorbed dose rate measured at the surface of a tissue
t ssue equivalent material (= rad / min)

! b19 0
'
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Q = quality factor for beta particles, assumed to be unity
(mrem / mrad)

t = irradiation time (min)

C. Neutron Source

As discussed in Section II G of this report, the neutron dose equi-

valent rate produced by this source at 100 cm is calculated as:

60.4 x - - -

H =

4rx

where:

H = delivered dose equivalent produced by neutrons (crem)

N = neutron emission rate at the time of irradiation as
det rmined by NBS based on a half life of 2.65 years
(n/sec)

RS = room scatter correction factor as determined by NBS

t = irradiation time (min)

x = irradiation distance (cm) .

-5
3.4 x 10 = dose equivalent conversion factor given in the HPSSC

Standard (crem-cm2/n)

60 = time conversion factor (sec/nin)

The ga=ms-ray dose equivalent rate was calculated as:

3.4 x 10 ' * N t * 60 0 07031
~

H =
g

4xx
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IV. OUTLINE OF PROCEDURES

A. Scheduling Test Irradiations

on the average, each processor submitted 150 dosi=eters for each of

the two tests, plus a few extra dosimeters for controls and in case some

irradiations were voided by errors made by the testing laboratory. One-

third of these dosimeters were mailed to the testing laboratory once per

month for three months for each test. Each processor had three contas

between Test #1 and Test #2 to make any adjustments in their procedures

they believed to be necessary as a result of their performance in the

first test.

Each of the two tests was completed in six calendar months. The 59

participating processors were divided into two groups for convenience.

One group pa-ticipated in the first three months and the other group par-

ticipated in the second three months of a testing ;:eriod. *

Great care was *.anen to insure confidentiality between the testing
'

laboratory and, each processor. A randomly chosen code number was assigned

to each processor. If a processor submitted more than one type of dosis-

eter, each type was assigned a different code number. With the code numbers,

a processor's results could be discussed with the NRC and other interested

groups without revealing the identity of the processor.

1029 .
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B. Receiving and Cataloging Dosimeters

When the dosimeters were received, the arrival date, processor name,

code number, and extra dosimeter numbers were recorded in the Administrative

Log Book. Appendix A shows ssmple pages from this log book. The arrival

of a monthly shipment was also noted on a list of expected participants.

If the dosimeters were not received by the arrival deadline (the fifth day

of the month), telephone calls were made to the processor regarding the

status of the shipment.

The shipping container in which the dosimeters arrived was labeled

with the processor's code number. The dosimeters were placed in envelopes

labeled with the processor name, code number, category number and interval

number. There were ten lines on the envelope numbered 1 to 10. The do-

simeter numbers were recorded on these lines as they were placed in the

envelopes. These lines corresponded to the numbered lines on the data

sheets (see Appendix B) kept in the Irradiation Log Books for each interval

of each category. The dosimeter number on line 1 of an envelope also

appeared on line 1 of the corresponding data sheet. Dosimeter numbers
-

were limited to five digits; no dashes or letters were recorded. These

and o*her restrictions were adopted to enable the testing laboratory to

use a computer code to evaluate the processors' perfor=ance.

When an eavelope was filled with the dosimeters to be irradiated,

it was placed in the appropriate storage box. Eight storage boxes were

low-background room, one box for each of the eight radiationkept in a

, .]
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categocies. Each storage box was divided into sections, one section for

each interval within a category. The storage boxes made it convenient to

carry the dosimeters to the appropriate radiation source.

When a processor's dosimeters were irradiated sometime during the

month, the irradiation date was recorded next to the dosimeter number on

the envelope. This system of a box for each category, a section within

a box for each interval, and incividual envelopes that were dated at the

time of irradiation, =ake it easy to determine the number of irradiations

still to be done at any ttne during the month.

Irradiations were evenly distributed over the three months of a test.

For each interval, four dosimeters were usually irradiated during the

first month, three dostmeters during the second month, and three dosic-

eters during the third month.

Controls were lef t in the shipping box, and their numbers were not

recorded. Shipping boxes were placed in numerical order on storage shelves
,

located in the low-background room with the storage boxes. Letters of

special instruction accompanying the dosimeters and shipping receipts

were placed in a folder labeled by month.

C. Irradiations

Dose equivalents to be delivered were chosen before the start of each

test. A random number table was used to select the delivered dose equi-

|VwiSQ/
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valents according to the specifications of the HPSSC Standard. The pro-

cedures followed on the day of irradiation were:

1. The radiation source room to be used was -necked with a survey
meter to determine if any radiation sources had been left out
in the room.

2. Processor envelopes were selected six at a ti=e.

3. Actual dosimeter nu=bers were checked against dosimeter numbers
written on the envelopes.

4. Dosimeter numbers were recorded on data pages of the Irradiation
Log Book shown in Appendix B in the same order as they appeared
on an envelope.

5. As irradiations were completed, irradiardon date, time of day,
irradiation time, etc., were recorded o. :he data page, and the
dosimeters were returned to their envelope.

6. The date of irradiation was recorded on the envelope. For mixed
categories, tnere were two columns on each envelope for the date,
one column for each source.

7. In mixed categories both data pages were checked to assure correct
numerical order of dosimeter numbers. Numbers were written on
both pages of a mixed category when the first irradiations were
made for the month.

8. All data were pr ted, large and neat, in black or blue ink with
no erasures.

9. Daily exposure rates were listed in the back of the Irradiation
Log Books kept for each radionuclide source. ,

10. Quality control data and exposure rates for the X-ray machines
were recorded in the back of the Irradiation Log Books kept for
each X-ray machine.

11. Misirradiated or lost dosimeters were recorded in the Administra-
tive Log Book, together with dosimeter number, processor number,
error coenitted, and replacement dosimeter number. If a dosimeter

was lost, the processor was notified. If a misirradiation de-
manded extra dosimeters from a processor, the processor was no-
tified by phone as soon as possible.

1029 :
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D. Returning Dosimeters

Approximately two man-days were required at the end of each month

to prepare the dosimeters for return to the processors. The procedures

followed at this time were:

1. Dosimeters were removed from the envelopes and placed in the
correct shipping box.

2. The envelopes were checked for irradiation dates and correct
number of dosimeters.

3. A list of dosimeters irradiated in the accident intervals was
enclosed in the shipping box with the dosime'ers.

4. After all the shipping boxes were filled, they were seal- ,
labeled and sta= ped first class.

5. Special instructions for mailing were checked at this time.

E. Evaluating and Repc.rting Test Irradiation Results

When a processor sent all of the reported dose equivalents to the

testing laboratory, a computer program was run for each category in which

the processor participated. A copy of the printout was placed in the
'

processor's file, and a second copy was sent to the processor.

Use of the computer program made evaluation quick, neat, and accurate.

A copy of the program in Fortran and a sample output are included in Ap-

pendix C.

029 .j
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F. Maintainine Documented Records

A separate Irradiation Log Book was kept for each radiation category.

One section of each notebook was devoted to calibration procedures and results

for the particular radiation source, and a second section was devoted to

quality control checks of the source. A third section contained the actual

irradiation data for the test dosimeters. In this third section, a separate
.

data page as shown in Appendix B was assigned to each processor who chose to

be tested in that category. The Administrative Log Book contained the

following lists:

1. processor names in alphabetical order to provide a quick reference
for code nu=bers.

2. addresses, telephone numbers and contact persons for each processor.

3. proces' sors by code nu=ber, the categories in which they participate,
type of dosimeter, number of dosimeters required each month, and
testing schedule.

4. shipping data including arrival date, processor name, code number,
and a comment column for re= arks regarding holders, controls, and
mailing problems.

5. extra badge numbers each month for each processor.

6. daily environmental checks such as room temperature, atmospheric
pressure and relative humidity.

Also included in the Administrative Log Book was a section where daily items
,

were recorded such as phone calls to processors, problems with shipping,

mistakes and corrections made, equipment failures, lort dosimeters or

envelopes, changes in status of processors, and any other item of possible

consequence.

1029 .
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A file folder for each processor was also maintained. Each file

contained correspondence, copies of results, and data pages at the

completion of a test.

G. Quality Controls

The most powerful quality control procedure was the simultaneous

irradiation of dosimeters from six different processors. Any dosimeter

with a reported dose equivalent that differed significantly from the de-

livered quantity could be compared to five other simultaneously irradiated

dosimeters from five other processor.s. If the testing laboratory made a

mistake in the positioning of the phantom relative to the radiation source,

in the timing of the irradiations, etc., all or most of the six dosimeters

should reflect the error. Because the time of day and date of irradia-

tion were recorded for each dosimeter, and a list of participating pro-

cessors was available for each category, it was a simple procedure to

trace a dosimeter in question.

This procedure worked extre=ely well for questions by processors of .

the dose equivalents delivered. However, a problem resulted when some

of the other five processors had not reported their results and a com-

pa:Ison could be made only with the few processors which had reported.

Bad or erratic performance by another processor involved also weakens this

procedure. However, it proved to be helpful because the check was pro-

vided by the processors and not just the testing laboratory.
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Once the radionuclide sources (strontium-90, californium-252, and

two cobalt-60 sources) were calibrated, their output remained constant

throughout the pilot study except for radioactive decay, for which cor-

rections were made.

The two X-ray machines were expected to show slight daily variations

in their output. Calibrations were performed before and after irradia-

tions on the day of irradiation as discussed in Sections II D and II E.

-
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V. BLIND TESTING

Seven commercial processors we.e bliad-testai during the pilot study.

A utility company was asked to subscribe to each of the seven processors

ostensibly to use the dosimeters in and around their nuclear power plant.

The utility company then shipped the dosimeters they received to the testing

laboratory to be irradiated with the same procedures applied to the open

tests. At the end of the month, the dosimeters were returned to the utility

company which mailed them to the seven commercial processors. All ques-

tions, problems, and answers regarding dosimetry, results, and radiation

sources were relayed through the utility company to preserve the blind

tests. The utility company was not shown the pass / fail results of the

p rocessors. The seven processors were blind-tested during the same months

in which they were tested openly. Alchough this method was effective

for blind testing large commercial processors, it would not work to blind

test small or in-house processors.

.
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VI. RECOMMENDATIONS

The two-year pilot study represented the first attempt to conduct a

dosimetry testing program according to the requirements of the HPSSC Standard.

Some of the methods and procedures that seemed reasonable when the pilot

study began were later found to be less than satisfactory. The following

are recommendations to improve the general operation of a future testing

These reco=mendations do not include suggested changes in theprogrom.

Standard since those recoc=endations will be discussed in the Final Report

of the pilot study.

1. Phantoms. The use of water-filled phantoms occasionally proved

to be troublesome. Some of the phantoms leaked, distilled water

had to be used since tap water discolored the plexiglas boxes and

promoted algal growth, and when one phantom was accidently dropped,

it virtually exploded. Solid slabs of acrylic and other plastics

are no more expensive than the labor required to build a plexiglas

box that can be filled with water.
.

2. Shipping Containers. Only a few precessors ship dosimeters

regularly through the = ail. Many processors shipped dosimeters

in weak containers, such as shoe boxes, and they continued to

use the containers until they literally fell apart. Consequently,

some dosimeters were lost during shipment. The testing labor-

atory should replace substandard shipping containers with sturdy

containers.

1029 .J
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3. Time Limit for Receivine Dosimeters. Throughout the pilot study,

a great effort was made to complete all irradiations required

during a given month at least two days before the end of that

month so the last days could be used for packaging and mailing

the desimeters. Since an average of 2,000 dosimeters were ir-

radiated each month, it was imperative that all the dosimeters

arrive at the testing laboratory at or before the beginning of

the month. During the early part of Test #1, several processors

were very casual about shipping their dosimeters; some dosimeters

d.d not arrive at the testing laboratory until the 15th or 20th

of the month. We adopted a rule that any dosimeters arriving

after the 5th of the' month would be recurr.ed unirradiated. This

solved the problem except for an occasional oversight by a pro-

Cessor.

4. Beam Monitors. A beam monitor connected to a strip chart recorder

was used to monitor the output of each of the two X-ray machines

while dosimeters were being irradiated. The irradiation date
-

and time of day were recorded for each dosi=eter. Thus, if a

processor challenged the delivered dose to a particular dosimeter

irradiated with X rays, the calibration and irradiation infor-

mation could be checked including the actual irradiation time

recorded on strip-chart paper. Some =ethod should be available

for the radioisotope sources to verify that the irradiation time

recorded was, in fact, the true irradiation time. Perhaps beam

monitors and strip chart recorders should be used with all ra-

diation sources.

''
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APPENDIX A

Format of data pages kept in
Administrative Log Book.

.
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Format of data pages kept in r.ne Irra-
diation Log Book. Processor's na=c and
code number have beer. saitted. Computer
printout for this processor is shown in
Appendix C.
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CATECORY: 1, Camma

INTERVAL: 2, 30-100 mrem

Source: Cobalt-60 feradiator Processor Name: NAME & NUMBER

Irradiation Distance: 200 cm Processor Code No.: OMITTED

Type of Dosimeter: Ftto

!
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(37 6A1C79 22. is a59 9, a la( o i a 2.3
,

6 IS N 0 3 2 b 7 (/ 22. lg ,0 2 ilts a 6,

ll 03'2676' 22.i8 103 3 2s am 457
-

ca .

N
e a 30 s 042079 2J.98 233.6 2 I?co 1o1

9 S Oll-2Cl9 2|. % II 7. 2 2 (201 60,,

( .;
'

10 MD 0120~19 a. 96 225.(o P- 1202_. 107
.

O
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CATECORY: 1, Camma

INTERVAL: 3, 101-300 mrem

Source: Cobalt-60 irradiator Processor Name: NAME & NUMBER
Irradiation Distance: 100 cm Processor Code No.: OMMED

Type of Dosimeter: F ' t. A\i

Exposure Irra.
Dosimeter Date Rate Time Phantom Roference Reforted Dose (mrem)Line. Number Irra. (mR/ min) (sec) Position Time Deep

1 35 022G7S se.7 3 te3,5 2 1325 290,

2 3 022G79 88.73 %,4 2 1328 Ito s,

3 27 ozzG79 $0.73 I (o o, $ ' 2- 331 2.70.
4 172 032279 F 7. 9 7 |15. 3 3 /0 /5 186

5 |(g7 052279 87.97 121.2. 3 /0/L, zo c>.

6 1%P3 03n79 87.97 103.3 3 1017 l87

7 192. c82279 F7.97 ill i.2. 3 101B 210
--

a

dr' a 308 04187 9 P,7. t | I 4 A,2_ G im6 z roo.

9 39 9 o 4i 87 o PD. I t 93 5 6 som. _ . _

i3s,
..

10 32 3 041010 61 |( 72.Lo b (00 1. I35.

,
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CATECORY: 1, Camma

INTERVAL: 4, 301-10,000 mrem '

Source: Cobalt-60 la radiator
Processor Name:

NAME & NUMBER
Irradiation Distance: 100 cm

Processor Code No.: OMITTED

Type of Dosimeter: 0 st h\

t

Exposure Irra.
Doalmeter Date Rate Time Phantom Reference Reported Dose (mrem)Line Nutabe r Irra. (mR/ min) (sec) Position Time Deeg

1 25 022079 99.92 42se. .3 oe s2. 7400,

2 53 022073 eg. 9z 631.5 3 0395 n oe> .
3 3G ozzo79 88.92 lo')4. 3 3 095G 110 0
4 5 onc>7 9 89.9z 4 77.z 3 100'7 no,
s 195 032777 87,8 | 3/ 2(>. 3 I bC'O 5 t C>O.

.6 l '// 03a779 f$l-8I S Yl. $ 3 /LSC C \000

2 7 174 o3n.779 ?> 7-8I Y73, b 3 /f>/O 750.N

8 35A o4c679 67M3 3Xot 3 17ec
*

5300
z34 o4009 $7d3 3G0.0 3 1600L 9

000
3 O (, o LioB74 67,' 3 ClGo, 3 LC 0 d10

to000,
,

.
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[ ~' ~ ch CATECORY: 2, X Ray
.

;p,_ .

r - --J INTERVAL: 1, 10-800 rad

__ ..

NBS Technique: MFK _J Processor Name: NAME & NUMBER

_

g

Hachine Settings: 200kV,2[mA2

Processor Code No.: OMITTEDAdded Filtration: 4.85 mm A1, 0.5 mm Cu
Irradiation Distance: 100 cm U Pe of N aimeter: M

Exposure Irra.
Sssimeter Date Rate Time Phantom Reference Reported Dose (rad)

Line Number Irra. (R/ min) (min) Position Time Deep

t 3 ~/ O22D9 R,8s -Ho;~>Y, .e /200 lo ] 5,

2 55 022379 aas ao 09 z /230 385,

3 lo 022379 T-tB3 3,83 2 /30 0 27,
;

4 Sh Ollbl'] P. F3 '$0.0 | d /d Y) (p | h',

s- IMo 032679 10.8 3 48J0 / /200 675
lbl 0 32/o79 io.83 7j+ / #do 79.

'

6

7 19 3 03z679 10 R3 52.M / /3/D G25
-

c,

M _a Stob c42579 16.5 4 22.bb 3 /30/ 750

< _9 34 S 04Zs79 i o.s4- 25 & 3 /30 2 t,i o .

lo. Bil C42Vl9 10.% 11 3 ) 3 / 36 3 355.-

.

O
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CATEGORY: 2, X Ray

INTERVAL: 2, 30-100 mrem

Nils Technique: llFK
Processor Name: NAME & NUMBER

Machine Settings: 250 kV, 5 mA
Processor Code No.: OMITTED

Added Filtration: 3.97 mm A1, 0.60 mm Cu, 1.03 mm Sn, 2.65 mm Pb
Irradiation Distance: 100 cm Type of Dosimeter: Fum

L 1

Exposure Irra.
~

'

c- O ,)Dosimeter Date Rate Time Phantom Reference Reported Dose (mrem) l- '

Line Number Irra. (mR/ min) (min) Position Time Shallo*> Deep [c '.]
::= > :a1 2.4 022179 70.94 /.(s 9 2 /215 &O, lo D. 7: SQJn :s2 3P3 022179 zo. 44 2225 2 /22o 75 75 da
r; a
LJ3 7 022/79 2D M 3.395 2 /22 S ||& , lib ,,

4 191 mz3,7 9 ac m . 3.19 / //.'O loto. toe,

5 llIl n323 79 7A.-ih a BIS / //z s t 2D , i 2 O.

s ik0 032370 /n 4, i 9,1 / //3'o (co, to o ,

7, 7 14D D32379 r.c. 4 b 1.23 / // b sD, 50,ro
* a 303 042679 ?/.30 ?A4 3 / A' / IDE i05

___9_ _ 313 o12579 .?/.30 2.71 3 i&D 107, 107.
<

,.

10 ES| MJ5M f>l.30 3.10 $ /_ke iID , iiO,
'

,

e
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CATECORY: 2, X Ray

INTERVAL: 3, 101-300 mrem

NBS Technique: ilFC Processor Name:
NAME & NUMBER

Machine Settings: 150 kV, 10 mA
Processor Code No.: OMITTED

Added Filtration: 4.00 mm A1, 4.00 mm Cu, 1.46 mm Sn

F luS___sIrradiation Distance: 100 cm ype simeter:

WO
a. .

L~. - 2 jExposure Irra. C- -- ~~ . ,O_/
Dosimeter Date Rate Time Phantom Reference Reported Dose (mrem)<c

' _ __ __ ' ' ]--
' [-1.i n e Number Irra. (mR/ min) (min) ' Position Time Shallow Deep
_

]_ Z_.__ F3
1 39 022079 625S 1.87 / /2/5 17 D . I 1 D. 1 [2_]- :,

g-2 23 oa2o79 62.55 l.3os / /220 t21
_ . ._

12 | , Ugb
A3 5(o o2.2o79 62.55 2. SS / /225 246,. 248,.

4 190 032179 /66 3.04- / 1930 25(o. 25 (o _.

s 1(oB o3zi19 656 f.52 /' i935 i:s. 10 5 .

.__s t80 03217 9 65.6 f.97 / /940 L'T1. 197.

7 142 032.179 656 2.31 / /95 0 293. 2(o %-

ca
ra a 335 D12474 (c6./3 2.4 / 3 /30/ 225. 225.e

9 31(t> CA12f/9 /4./d 3.28 3 /30 2 357. 337.
,

_y 339 D-12-179 /cb. /3 l.79 3 /303 t70, 17q
''

,

,
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,

_ _]'; CATECORY: 2, X Ray'

' ~

,h INTERVAL: 4, 301-10,000 mrem
..

-

NBS Technique: HFG J~ ~~ Processor Name:
NAME & NUMBERMachine Settings: 100 kV, current shown below

Processor Code No.: OMITTED
Added Filtration: 6.31 mm Al

Irradiation Distance: 100 cm Type of Dosimeter: i- is.n

Exposure Irra.
Dosimeter Date Current Rate Time Phantom Reference Reported Dose (mrem)Line Number Irra. (A) (mR/ min) (min) Position 'a'i me Shallow Deep

1 2 .' (2/479 5 R T1. L Kcm 2 // /5 s n oo. (cI S O .

2 -/ O N/379 / /65.2 1. // /. ' /S 490 960'

3 57 N/479 5 ANz :' 3 + 2 //2d 3000, a 9 oc.
'

4 M Oc'i n o / /32 .- -; 9 :' iMD 52-+. 501 ,

s '59 c52i79 5 86n.3 to. 30 / /? / 5 7425, 165,

6 l -l ?> O 2 21 / o 5 f40. 3 5.93 / / ?.'O to900. 6> 5 5 0,
~

-

i_ E> cac.79 / /02 9 5.4 f>S / /'',5 640. 6,I5 .c. >

O! BI 7 &-12979 5 e%.3 3,69 3 /C08 4095, 3936.
-

9 .E I O @ 17 4 / 73.2/ 3,81 3 /60 '' 10D. 3M.
10 sh O||^F/9 i ~??/ 6,.LJ7 3 /0/( ' 695. 572

,

o
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CATECORY: 3, X Ray

INTERVAL: 1, 150-300 mrem

NBS Technique: L-G
Processor Name:

NAME & NUMBERHachine Settings: 30 kV, 1 mA
Added Filtration: 0.37 mm Al *'

IrraJiation Distance: 200 cm Type of Dosimeter: g- u. M

,

Exposure Irra.
Dosimeter Date Rate Time Phantom Reference Reported Dose (mrem)Line Number Irra. (mR/ min) (min) Position Time Shallow Deep

$A)1 41 022079 11 4. 5 f.89 4 /(Do igo , s9, JM
p_:. C gaj2 5A o22479 114.5 2.92 4 //b5 34 Es , ic e,. ,1 -rr -d

3 9 622/,79 Il4.5 2 2C, 4 ///O eso . 65. |:: - . 9D
E ~ ~ E~iH4 2) 62.2.679 ll45 l.78 4 ///S IB4. 55 F O "J

s I7b 031%7 9 11 6. 8 z.c.e / /600 2a +, s e>.
-

6 109 031379 II6.8 2.77 / /645 340 10 5

7 IN 03l379 |llo.B 3.01 / //s/ O 3|D. 97.
; _a 353 0 4 2. M 9 1%. O 2SI 4 l(00 320 too.m
'

9 M6 ()47939 ilko 1.28 4 (101 205 65,
'

N .

" _i n 323 0429/79 ilhD 1.93 4- 110 ' am. 71UT
.
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CATECORY: 3, X Ray

INTERVAL: 2, 301-10,000 mrem

NBS Technique: L-C Processor Name: NAME & NUMBER

Hachine Settings: 30 kV, 4 mA
Processor Code No.. OMITTED

Added Filtration: 0.37 mm Al
Type of Dosimeter: FILMIrradiation Distance: 200 cm

.

Exposure Irra.
Doulmeter Date Rate Time Phantom Reference Reported Dose (mrem)

Line Number Irra. (mR/ min) (min) Position Time Shallow Deeg

1 4- 1 O22(479 2 94,,4 16.15 la 153o 2835. 875. ({O
2 59 ozz(o7 9 2 5%.+ 3790 6 isoo 75o 0 2 aoo. ; . 3

E): ,.

3 28 o22fc79 2P6.4 2.96 /s 10;3 0 850 220 .'
Q.e__

/ ;70d 2150, 850, M4 |D 027_(079 2H6.4 15.9 2 4
i

s 17 7 03|479 268.6 (% 1 1700 4o5. 125, "

l6 14 5 031479 266.6 11. 8 4 (70 5 270o. 750

O , 4'/ 9 28f;.6 |.86 ! 1710 526, I (o 2. .7 IN 2
.__.

c>
re a 35 ~7 04z979 ze6 e, 29.90 4 1350 6975, 2:50,
e

9 3% 04297.9 2883 3.6 l 4- 14 DO 13T1, 425.
t

10 3IO 04-2979 2 88.8 f.T7 + 14lO Soo, i57,'

'

.
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CATECORY: 4. Beta

INTERVAL: 1, 150-300 mrem

Source: Strontium-90
Processor Name:

NAME & NUMBER
Irradiation Distance: 35 cm Processor Code No.: OMITTED

Type of Dosimeter: p p_ $ t

Absorbed Irra.
Dosimeter Date Dose Rate Time Reported Dose (mrem)

Line Number Irra. (mrad / min) (min) Stiallow

1 Yb 05k$ /SN.3 ||h 320, [[ _'s}
'c

2 60 02/979 /s.0. 3 2 09 201.
.. =%

|_ ' k3 )2 0 2)2.77 j f .). 3 J.S.? 2 to o .
. _a

4 2Y 0.,1)27(] / E23 A 79 300 U~2. L T|
, . - . _ _ ~

_J
5 15 6 03o979 isz.o 1.7 D 215, F

,-

U

IP,S 030979 1s2.0 1. 2. 9 2 13-o
,

7 li 9 030979 (52.0 1.32 2C6,
-

cn o Sio 19
N a 5o2 ersp2 l51.3 1.l/l 275-
w

9 503 051019 151.3 1. 2.2. 215,
.

'' '
10 50+ osing 9 151. 3 1.90 31 0,

,
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CATECORY: 4 Beta

INTERVAL: 2, 301-10,000 mrem

Source: Strontium-90
Processor Name: NAME & NUMBER

Irradiation Distance: 35 cm
Processor Code No.: OMITTED

Type of Dosimeter: \91S

Absorbed Irra.
Dosimeter Date Dose Rate Time Reported Dose (mrem)Line Number Irra. (mrad / min) (min) Shallow

1 49 o l 6 t.-Y\ \ it $ 46 10 6700 -

(E )
2 a e to uYt in 3 'I F# 850 '

=g
3 30 dLoe Tcs i n .1 / .) I "i 2575 h=. . @

-

4 19;3 o31170 1510 3M/ eso. F :." dij
.

. .*

y;L~
s 15'1 c>ut 70 t s2, O l7.GG a % o. c.Z.

9
-

6 169 o3N 74 i n. O Co.~74 P,7 5.

C
7 ) o.s%179ra -

15'l. 0 9. AA 1900

_s54 6%13 W 15 l, G, 3 . S 'l 740
a

I;, 3\4 0443'79 (51.G S 3.G O 85%.9

317 OLl237q l SI, C 5 CFI 97 5 , ,10

.
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s- - CATEGORY: 5, Neutron
c- A

.;] ' INTERVAL: 2, 301-5,000 mrem._,

- .:')
.

Source: Calffornium-252 p .~Z; Processor Name:
U NAME & NUMBER

Irradia tion Distance: shown below
Processor Code No.: OMITTED

Type of Dosimeter: Iu4

.

Dose Eq. Irra.
Dosimeter Date Rate Time Phantom Irra. Reference Reported Dose (mrem)1.ine Number Irra. (mrem / min) (min) Position Dis t . (cm) Time Deep

1 70 DZ2f79 72 ZZ 99C4 2 OG /7Co sosa
2 G3 ogz99 7222 fv</S 2 do /7e i sno

(el D3Zf79 72.22 2%55 2 Ofo /78 2 2als
_.,

-L 7$ O2Zf29 7812 //6f 2 05o /703 12Ao
.X $01 03671 7L22 $(O | 0@ /00o 502o_

__ _n l9$ ofjff ]]22 |(1.$Z l 05 /a)/ \ooo

20$ _Q1/129 7222 37Co / 05 /00 2- 39ea
i

Af 0fiW29 72G //10 $ 0G /700 \ ble b
'

e

.? G.?... ... O f (|7f TS$b 32.00 5 OS /70/
"

S\ o O'

,

.__175-_.-Qkb'E9 ?S$&~ N. (3'G ] 05 / 70 2. 590
Io

.

f
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Page 1 of 2 - '

CATEGORY: 6, Camma component -

of gamma plus X ray
INTERVAL: 1, 50-100 mrem

Source: Cobalt-60 irradiator Processor Name: NAME & NUMBER

Irradiation Distance: 200 cm Processor Code No.:

Type of Dosimeter: 6 ''M

,

Exposure Irra.
Ihm imete r Date Rate Time Phantom Reference

I.i n t tiumher Irra. (mR/ min) (sec) Position Time

' W O 21379 Op.s7 AfD (, /70 6

_2 JV oat 321 2357 CJ,1 b /90/ .

(c ,

19 n2)314 * 2?.57 )2Y.y b .)90A3
:p
eJ;

_4 / (%5 / V Y <SS* $?, [ $CD b
n a

' f/ a31471 22.27 /:31.I J , ?o t . ; -
. ::::>-

-

_ ||s

1

//l 03/ V?? ,)) . 27 Y0 ] 2D ?
c .,

_p
jf_%.

~

/f| 031'/'7f 22.37 2 / 5, & .] /,70 C7j _7 .

350 cyonq m3 55.C, 2. floon
e L

> 33A 9 4o179 n .i3 1047 'A 1103 -

in 3 01. o 4 0t~7q a 9..t3 3#f. 2 c2 110 g
,

,
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Page 2 of 2

CATECORY: 6, X ray component
of gamma plus X ray

INTERVAL: 1, 50-100 mrem

NBS Tecimique: IIFK
Processor Name:ciachine Settings: 250 kV, 5 mA NAME & NUMBER

l'rocessor Code No. : OMITTEDAdded Filtration: 3. 7 mm A1, 0.03 mm Cu, 1.03 mm Sn, 2.65 mm Pb
Irradiation Distance: 100 cm Type of Dostmeter: F it4

.

Exposure Irra.Dosimeter Date Rate Time Phantom Reference Reported Dose (mrem)1. i n e Number Irra. (mR/ min) (min) Position Time Shallow Deep

__1_ g 022/79 20.44- .9g / ///S 125. 12 5.
_2 /f Q22/ 7 9 20.4 4 2 (g2 / //20 )to. i io. '5)

l'] 022/79 20.4+ .73 / //25 90 90 | =TS
c3 ,

,

4 J73 naz319 eo.-ui, i. s+ 4 icoo 6, s. ss, %n_- ', Eg
s ;n

-

--

5 /S| n?u'?;/ o zo.<I6 78 4 /Mt %. 9b. Q jQ
__

._q . //7 D3J 3/ o ?o46 .6/ 4 f o.1 382
i

36.T[r
'

a
? /S$ O!>?A7 9 Jo.~1tc 1. 0+ 4 'm 3 t so, 13 0.

1

ro
*

:. %O o.}2_:;p) pg,30 2.1\ / /30/ 45, 4-Sm

$S2 04 Ml 9 ;' t. ?,o .lol I / _02 // 5 //5.
",,

_io_ 302_ 04 2'-il9 ? .30 lhl | /Sh3 80 80,
.

.
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Page'2 of 2

CATECORY: 6, X ray component
of gamma plus X ray

INTERVAL: 2, 101-300 mrem

NBS Technique: IIFC
Processor Name:

Machine Settings: 150 kV,10 mA NAME & NUMBER

Processor Code No.: OMITTEDAdded Filtration: 4.00 mm A1, 4.00 mm Cu, 1.46 mm Sn
Irradiation Distance: 100 cm Type of Dosimeter: 0 U. A

Exposure Irra.
Dosimeter Date Rate Time Phantom Re fe rence Reported Dose (mrem)Line Number Irra. (mR/ min) (min) Position Time Shallow Deep

1 57 022079 />2 ss /. 78 / /045 l %. 19 4-
-

/f 022079 6255 .95 I /0 60 / 5 3,
1 5 3 . [t-

._.
2

>

76 02.2079 62SS /./85 / /055 /ba . /4 2.
~ ;_ g

3 'k< - '

3; - ,
4 /7f o32179 fos.6 .18 2 /700 81 61, 1_ , [5

/f6 032f 7 9 65.6 2 21 2 /70/ 529. 529. 5-.
, - . ,

5 '

"

j. -6 / h/7 032179 65.6 .42 2 /702 17D. 17 0 , il '-

E' 7 / f.3 03zi7 9 65.6 .48 2. /703 235, 235w

_a 315 04247 9 6613 1.90 I 1900 185. 185,

9 324 D474 /9 /4 R .5 I4 19DI 81 8I.
-

.

10 kilo D12170 hkB i.j l 190 1 F95, 19 5,
.
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Page 1 of 2

CATEGORY: 6, Camma component
of gamma plus X ray

INTERVAL: 3, 301-10,000 mrem

Source: Cobalt-60 irradiator Processor Name: NAME & NUMBER

Irradiation Distance: 100 cm Processor Code No.: OMITTED

Type of Dosimeter: F tth\

Exposure Irra.
Dosimeter Date Rate Time Phantom Reference

I.i ne Number Irra. gR/ min) (sec) Position Time

1 SO OD 06 79 ?9.37 9 25' |2 /200
pr :,

J6 Od0677 89.31 3 39 7. 2 /2N '

'

2

s ciq
/f Oc} O6 7'l J237 '72 7 2 / 300 j'3

u

32 O20677 87.3'1 31 V7. 2 45W . 3'

4

i 1J~~j.-
._s BC o31379 PP. X 05L? 3. /.20 0 :

N/7f 0313)9' 3'Rol C s:2 -1 7 /3ds~

cn

__]_ /[| bb|b) SN'.d5' | |bi.b / N 5)~

_ _ o' loa 77 nGs II7% A / su c,n u lo
''

YI o'Iox79 37.G 5 73.9 A. /coc
'

9

~ NI 0 '{ DI 79 'd2.ld 27||. 1 I a.OOto .

.
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Page 2 of 2m,

>J CATECORY: 6, X ray component
of gamma plus X ray

. . .

c . . -
INTERVAL: 3, 301-10,000 mrem

.M-

UNBS Technique: MFC
Processor Name:

NAME & NUMBER!!achine Settings: 100 kV, current shown below
Processor Code No.: OMITTEDAdded Filtrationi 6.31 mm Al

Irradiation Distance: 100 cm Type of Dosimeter: ,-. gg

Exposure Irra.
Dosimeter Date Current Rate Time Phantom Reference Reported Dose (mrem)I. i n e Number Irra. (A) (mR/ min) (min) Position Time Shallow Deep

_1 60 ( ;> \ N| 4 \ /og. a ;>.& 9:> l tIi .500 985

/$ O21479 5 FG? /.795 / /2/5 Boco 7900
2

lI O 21579 | - on 1.-12. } / / "i all 357
3

4 32 02.1479 5 B / 7 2. /. SS / /220 71 4 o 7:00

_5 /5f 03\970 I /(P 9 /. /3 4 //Ob +ta sia

/7f _ o32179 S pa r. >> /. 2 3 9 /10 5 14'12. 1+i 5
r,

/22 03|97 9 i tw 9 Sw> 4 /ttD t o '~, &75
; 7

re
m. n 9 a. ( C). . . . . . . _ Q&Z_A_~19 5 R%3 5. 8?- I ||.30 .. \ n-- e~'~' .

,

. _y T 49
_ CAMl9 I 7327 2.7 6 //3/ w.\ r . e. . \ . . t |

'
.

..

m v' . Z. 9- 04M 70 5 8':,h 3 ),ilf) I //32 . A t- f. * \ - (
,
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Page 1 of 2

CATEGORY: 7, Camma component
of beta ;lus gamma

INTERVAL: 1, 200-300 mrem

Source: Cobalt-60 Processor Name: NAME & NUMBER

Irradiation Distance: 100 cm Processor Code No.: OM M ED

Type of Dosimeter: {: s \,,,

Exposure Irra.
Dosimeter Date Rate Time Phantom Reference

Line Number ,Trra. (mR/ min) (sec) Position Time

1 3I Ozoco79 8 9.37 4 9 ;7 5 2 o925 i'E

2 \7 ozoco7 9 89.37 Ii5.2. 2 Jd0930 r-

g48 o 2 0to79 Ao 37 4| 5 2 0933 : 'a
>

3

4
4 191 OND79 88.35 135. 4 / //0 6

-

MJ
,

-

s 150 03:079 R8.3s 49.7 / //o 8 b-
6 lb6 0 3107 9 gg.3s 12 9.3 / ///o

7 l4(oG 0 ,go79 p,8.35 |Z1.6 / ///2
2

ra
e 8 147 oHon9 97.CS 2M.1 R I'l oo

9 109 0 4 O i '7 9 nCS vi.2 a Ivos
b

10 'S 'l O 040179 M 7.C S t&G A J 'l l O
.

O
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Page 2 of 2
. .

CATECORY: 7, Beta component
of beta plus gamma

INTERVAL.: 1, 200-300 mrem

Source: Strontium-90
Processor Name: NAME & NUMBER

Irradiation Distance: 35 cm
Processor Code No.: OMITTED

Type of Dosimeter: E , \ ,,,

Absorbed Irra.Dosimeter Date Dose Rate Time Hel'orted Dose (mrem)Line Number Irra. (mrad / min) (min) Shallow Deep

1 31 C2_lLM \fl 3 l ' Yb 282., 92
2 \7 o t.16Ys \fl.s .%1 240 2.40. .-

(c
3 4b ottbM T13 iM 24l. 84 -

, ; _ . D)
-

4 | P, ) 0 31 M 9 is2.0 .53 SiO, 2: 0, o d)

- < ..

s ISO om373 4 s2.0 1.20 2co 3. 70. ' r
. - 2

'
' - , ;n'

6 |45 03:319 152.0 ,S/ 372, 19'7 _J
-a

n

7 1% O a Pi/9 1 5 2. 0 A7 350, 2.3 0._

O
N 8 347 041(i79 |5). fo 1.03 250. 80sa

9 30 9 04\lo79 151.lo I.12 275 95.
''

10 320 041 to79 151.fo A9 365, 190.
.

.
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Page 1 of 2
' '

CATECORY: 7, Camma component
of beta plus gamma

INTERVAL: 2, 301-10,000 mrem

Source: Cobalt-60 irradiator Processor Name:
NAME & NUMBER

Ir radiation Distance: 100 cm Processor Code No.: OMITTED

Type of Dosimeter: R'w

.

Exposure Irra.
Dosimeter Date Rate Time Phantom Reference

I.ine Number Irra. (mR/ min) (sec) Position Time

1 -4 7 o z oco7 9 89.37 to 3co. 3 IICel
G

20 ozoro7 9 99.37 99.5 3 1121o2

49 ozoro79 89.37 935.3 3 1 ''> 3 l3
,.

1 a

ds' D 3n 7'? 21.25' J29. 2 _@ M40_. O4 i_ _ .
E ~ E;Eg/9 Y 03/379 Sa? 25' N27. D /930 iY D ~~s '

/ y/ 03/.U'? _98 25' f/(C.1 & jf W4s
_

E _7 _3'l '/ 04o177 47.c 5 943.3 1 159o
'ru

158 Giol 7 9 Ts'74.5 lco,'1 R /6c)o'o
_n

9 3la o 'lo f 7 9 87,(J C70 G R. /6 I O
'

333 c> yea 9 '87.9,'S t 70, 3 d IG a e3.10_ .

.
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Page 2 of 2 ~

CATEGORY: 7, Beta component
of beta plus gamma

INTERVAL: 2, 301-10,000 mrem

Source: Strontium-90 Processor Name: NAME'& NUMBER

Irradiation Distance: 3s cm Processor Code No.: OMINED

Type of Dosimeter: F s' M
9

Absorbed Irra.
Dosimeter Date Dose Rate Time Reported Dose (mrem)

Line Number Irra. (mrad / min) (min) Shallow Deep

i 47 0 1 '2. 4 Y \ \rl.3 '1f.G 3270 2220 ( 7~j
-

2 zo ouMM \n 1 a. " s ao. 2sA, [ cEJ
- q49 ottwh \5'2. 3 3. tA 190 o , 1700, Z3

-

3

4 //T O 31'n9 15a.0 '75 42e>. 318 . '

$0

/84 f) 3 N'13 IQ0 ATD 3350, ace. as

a

6 #9 031379 | $1.0 I.69 Geo. 680.

7 Mi O 40,1] g [5 {,[, 3fdff |9go, /70 0,
-

rSl 359 c402nq l s t. c, 15 595 uo s.8
w

3\1 090379 lS t. C3 II.(oC 23o0 13o0
'

_o

3B ottor79 isl.C ,GG 415. 295..
'

10

.
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Page 1 of 2

CATECORY: 8, Canana component
of gamma plus neutron

INTERVAL: 1, 150-300 mrem

Source: Cobalt-60 Irradiator
Processor Name:

NAME & NUMBER
Irradiation Distance: 100 cm

Processor Code No.: OMITTED

Type of Dosimeter: 0 u_ m

.

Exposure Irra.
!)os ime te r Date Rate Time Phantom Reference1.i ue Number Irra. (mR/ min) (s ec) Position Time

1 &ls ODO6M P9. 3 7 72 f .3 ) >' 3D
._ _

' '

9(LYiP O20679 97.37 .P].2 3 / 7 tl2 5.
'

t '

TD_a 7/ 0 3 o 6'79 M_ ,3 7 ft 3 :t > 7 n. '
,

s 209 O-A to7 9 68.35 // 3. 2 t 0930 N >

s 204 03/079 B6.35 43.I I ' '093z d
~

c:3 _6 I97 03/079 8 8.35 79.9- / 09Wre
"

o
_, 201 03/079 BB.35 529 I ov3h

E _ n ._ _ 375 o+io7 9 87.37 94, t, 4 //00_

37] 04-io 7 9 87.3 7 %. 7 49 .

//o/-

10 3/o 2- D41079 87.37 (19.1 4 //0L .

.
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CATECORY: 8, Neutron component
__

', . -
of gamma plus neutron r '

3gj
INTERVAL: 1, 150-300 mrem -

];; ,

bSource: Californium-252
Processor Name:

NAME & FCMBER
Irradiation Distance: shown below

Processor' Code No.: OMITTED

.

Type of Dosimeter: pwg

Dose Eq. Irra.
Dosimeter Date Rate Time Phantom Irra. Reference Reported Dose (mrem)Linq !! umber Irra. (mrem / min) Jmin) Position Dist.(cm) Time Deep

i 46 02237f- T8. 34- 2.cco 1 oso I829 soo
900(o82

. .

7/ 022579 T6.z2 e.G>is 1 05o 1547 349
3

a zon 022279 19.7 S J YR2. I /oo /7m 2ss
s zo9 03209 % 93 2 070 / Oro /70/ s++
6 197 072279 /9.2f 2.6/13 / /oo /702 225
7- 2oj 03'2279 76.173 2@c, / 05d f703 3gsC. >

e E. 875 OYZ629 |R 13 2. 93 0 / fcn 79,g zgo

__ o | 32] DYZt;19 763 /. $/0 l CS /7/ G 2eA
'

-

E
ao 362- 074 77 /8.77 f739 / fou / 7/7 253

.
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CATEGORY: 8, Neutron component
_

of gamma plus neutron
INTERVAL: 2, 301-5,000 mrem

f

Source: Californium-252 U
Processor Name:

NAME & NUMBER
Irradiation Distance: shown below Processor Code No.: OMITTED

Type of Dosimeter: F u-M

Dose Eq. Irra.
Dosimeter Date Rate Time Phantom Irra. Reference Reported Dose (mrem)Line Number Irra. (mrem / min) (min) Position Dist.(cm) Time Deep

67 022479 78.28 41.38 1 050 1729 maei

2 7$ b22479 76.26 T. \ 5 A 050 18\5 910

~

69 02Z4T9 78.28 12.55 i DSo 182.6 4 zic>
3

4 290' OT2779 7/o,5?G X 3 30 / Ofc2 //g'W 390
5 2o2 b77779 76.SG 37,98 / OS' /[o36o s stos
6 2 O(O ff[}}f ]f(, 2 &|OO | Ofh /hj}_ 99

? Z\o 6327?9 %CG $Q5' / 06'o /6 $[?,

AAsoe

n 3 (o + _ DY/f?? 7C% |bol | OA NYf %9
o 312 D9/979 '7f3'o 7.9b'f / 05', /yVG 2 neo.

10 Sto'] 69M11 75YL RYh5 / 05o ./yY7 \ns s

.
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APPENDIX C

Computer program used to evaluate processor
performance and a sample report. Processor's
name and code number have been omitted. Raw
data for this processor are shown in Appendix B.
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i
COWwCN TYDE.NCAT.REF(10)eFINISHeC00E(10)

--~ C0am0N- RA TET177TTIMC(IvnEIPOSTT?nPrIOnCrisE3vt : ePSAW, HS AR e 5
C0wWoN NUM9ER(10)eIMONTH(10)oIDAY(10),IYEAA(10)eIPOS(10) IO!ST(10)- c tilprENSlornswACTIOMOSKAt-TT&nRCEEPTT77TOOWfT0n37Af tE 10) eNUMA (1t

10) DSHALx(10)e00EEPXt10) ERAT (10)eTIM(10) JWONTHt10)eJOAY(10).JYEAR
crsua.s v><Aviet.susavirJTtVTiFintaG)en64usem iuaowwt4G4 -

DEAL *6 PRO.CES$04 TYPE.PR CE TYeox8/o e/
- - - - U A7A P ASST.FASStn FAIT 7tf ATCrr YOID/ rV7TD Frit)r/- */- -DATA STAR /e* e/ STARR/*** e/

- -- -- cEAO~ rS . 300T M A =E- --

300 rORwAT (11)
- -

ntAF TSveu, NCaT INTER,FRGecE530Rvnu-eirrE
NC = NCAT

-

Ter r InTe.c
PR a PRO

- CE E CES50w -

NU s NUM
TT E 1 Twt
.oITE (6 2003

26 tl r 0pw a T~ t TH { 777/77/Ivre ePE)MONst' 00SIwETRY pERr0RMANCE' TESTING'//33
tr.eA p! LOT STUOY'/////32AeeSPONSORED BY :e/22t.8U.S. NUCLEAR REGUL
M TopY Couu!SSION /////32Ke CONOUCTED 9Y- !'/I Tx. 0EP7r or ENv!NONwE
1NTAL AND INDUSTRIAL eEALTHe/28r,eSCH00L OF AU9LIC HEALT=e/2eA,syNI-

4 WEDS TTY OF u lCHIG AN r/33r, ' ANN A RBOT.7TCMIG ANe 77/77TSpe * * * *"*H +
a PESULTS OF TrST e2 p H o n ne/////)
iF (NAdE.EG.I) PR0=048 - ' - ~ ~ ' - -- - ~-

TF (NewE.EG.1) CESSOA=048
.QITE (S.20!T DR0eCESSUReMUw TYPE -e

291 r0DwAT (23he ePROCESSOR NAME * e.A8.AT//23A,*PEOCESSOR CODE no. . e
- T. 727/Z3n = i r FE ur uvalutiEn Aas.

woITr (6 202)
27.2

romwAT tIRI777/77/3rT'M M EACW OCSrmrTEr. A PEDFORMANCE INDEX IS C1ALCULATED BY te e////32xe P = (H+ M)/Me////*A.eenERE : M =
- OELIV2FDED QUANTTTT*/T3x 'M* =-REPORTED QttANT TTY' ////4x. e-FOC EACM DEPTM

inF EACH INTERVAL OF A CATEGOAY. AN AVEDAGE pear 0RWANCE'//*A.'INDEA
E.~fP SVERAGETi AmO ii5 STANUARO-CCVIATT0VF is A-E CAuswCETED. '////
Sas.'A AROCESSO4 PASSES A CATEGORY IF. FOR EAC" OEPTH OF EACM INTE*
AVAL . r//6r..TME ABSOLUTE VALUE OF fP A VERAGEl DLUS 2S' 13 LESS TMAN
760 EQUAL 70 //64.eTHE TOLEaANCE LIwIre L. e ///n
WTir (e.20TT ~~

2a7 FOAwar (4A.eFOA CATEGooy I. INTERVAL 1, ANO FOA CATEGodv II. INTER
1 VAL 1. I-~= J.4. Fux //Ere=Cai townr I, Isi 4. L=

mHICHEVERe//aA..tsvAC5 ce~3T SN32a.3 OR 6/SCRT(M AVERAGE), IS LARGER. Fow ALL OTME
la CATEGORIEST C = % 5 07 15/Sowrtr AVERAGCT. n ICHEVERe//4A.*IS LAeOGFO.8) '

woTTE- f 6.726) -

276 r0DwAT (////.A.e[F A 0051 METER IS LOST. NOT MEp0RTED 8Y THE Pw0CES
~~T ww . M730TATED TMPROP wLr e '/f u e t e c. . WE WOAu svag APPEARS NEATt

2 TO TwE 00S!wETER NUMBER. VOIDED 00SIwETEwSe//ex,eARE NOT INCluGE
3m IN THE PASS / RAIL CALCULATIONS.el- -

no 176 I=18
ar t T 7 = 0 - - ^ - - - ~~-- -

176 .i(I) s a)
- - -

- , ,

wt2) T

u g y, , , _ _ . _ _ _ _ _

.uts) a 2
u rS y s- 2 - --

wt6) a 6
Utra = .
w(R) a 2

-

g.TU ISZ
--

160 aEAD (5 20) NCAT, INTER. PRO,CESSOReNUWeTYPE
?O r0RwAT (2IS.A8.A7 I5eA8)

ih ')
I

i

% !
k

! .' ''16 _ ..;
| |- I U L ') - 3

> -

qj[b d j U J2 O iii!U L 3
-i + .

,

,



. .

. .,

no 500 I = lelo
-- . . .

e 560 ("00EtIt = 0.G~ ~

/IF INCAT.NE.03 GO TO 152
--

m ZU4 I s ITa -

IF (Kt!).GT.0) FIN (I)=$ TAR
' ~ -~--~ TF tJ f ir.EG.tTi s , FireT M 55

IF (J(II.LT.M(I).ANO.M(I).EQ.M(!)) FIN (Il= FAIL~~

2"* T F 6J<ii.Ew.o. amu.n6ti.Es.9a r t re s i n -s iaww -

oITE (6 205)m

2n5- ronwaT t1MIrrrrrr/17xe roe *eerese+-- SUMwARr CMESULTS emmme
1/////)

- TFtNAME.E7t ti P* eon 6
IF (NAME.EQ.11 CE=0ne

-
- i ft-ttrv27tt W . C E . ,v . 7 ,

wo!TE (6.206) (FIN (I). Ia 1,3)
2ae- repwa T-t/rtr/t7x e *CATE GORei . GAwwar 24 r, tr- t ,4 4, //17 x , ' C A TE GORe

IV II. HIGH-ENERGY x AAY',12X.'s ',A6//ITX.' CATEGORY LII, Low-EN
2rpot-x DAY'e1-3x**t-*,Ast/17*,'CATE00 & tve- 97.7tre25A*'t '.H//17*s.'CETEG03r v. NEUTRON'.22A ': ' A6//IT*.' CATEGORY VI, OAMMA

- - - - apt.ttt MleM=EmERu r A Rei . ,1 strthrF+rATEGCvr vri e GAMMA PLUS BETA
5'.144 ': ',A*//ITXe' CATEGORY VI!!, GAwwa kLUS NEUTRON'ellA 's 'eA.
A////) -

'- - - ~ ~

(L = 'I
u. . , n - . - - - - -

- - - ---

no 221 I=18
Tr (FIvtir.Ev.sTA*7 ttmi - - - - - - - - - - - -

IF (FIN (II.EQ.tTAwR) ww=1
2?! e0*'TINUE

IF ( L t. . t o . 01 GO TO 222
.u!Tr (^.229) - - -

2/0 FORMAT (ITV,'' = RESULTS AWE INC0=PLETE FOL THIS CATEGodt'//)
??? 'TF t =v.E:7 7T-GU -70 22,

wo!TE (6 223)
2?3 FORwAT (ITE.'**"r PROCES$0R'DID MOT pARTICIJATE IN TMI3 C A TEGORY 'l
224 woITE (6 225)
225 r0PwAT-t!Mir -

- --

<: 0 TO 190
1=2 r:0 - 70 -cl e ty-re s es s tre 7v &a . .s a i --' - --- ---

1 40 70 (4 10 10 10). INTER
0 oEAD (5*218-(NuweEet!?.!MONTM(Irelcay(It.Ivraatt). RATE (II.TI*t(II.

!! DOS (II.!DIST(I).REF(I),RDEEP(Ile I = 1 10)
?! roowaT (IS 312 2Fh.0elleI3.F+.0eF10 01

"O 502 I = 1 10
IF (NUweterf r.tT.Vectes GG TO *02--- -

-

t00E(I) = 9.0
Now9ER(II a NUv8ER(It - 90 0 0 0----

U2 e0NTINUE
er = 1.11- -- - - - -

.

CALL TEST (90EED.DOEEP)
, g 7 7,. N. 227 -'- --- '- -- - ~ ~ - - --

-

22 FOPWAT (IM1 9x 'CATEGOAY I. GAwwA'//10A.'INitaval 1, 10 - E30 4AO'1* -
'

40 TF (NAME.EO.11 DR0=0K8
(F (NaME.EG. t r CESSOR=048 -' --- ~ - -

noITE (6 231 700. CESSOR, Nuwe TYPE
73 r0RwAT ra7xyrnUCE550R NA-t = ,16T ATr74 TIT ' PDCCE550R- CODE No. :. *

1 12.//*Tre sTTPE OF 00SIMETEd : 'eA98
woITE (6 24) - -- - -

24 roowAT (10x ' SOURCE : C06 ALT-60 IRRADIATOR'//104.'IRRA0!ATION OISTLANCE : SHOwN 8ELow'//// 7--- - - - - - - - - - - -

IF (INTER.GT.11 GO TO 29
Tottn r r.; --- -

SITE (6.25) CXw

75 r0#wAT (23r *EtPOS r !Rna.--te17xt+IRRar-CEEP A950RBED DOSE, CA =
1*.F6.21
.oITE (6 62)

_ _ _ _ _ _ .

o s
U !

. ,

I
'-

, '4 |f
; f O ^

,

_C, 3 ILe/
vL 2 .- . >

_,
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A2 FORMAT (1A e00StuETERs.43,s04TE'e6Ae* RATE',3x eTIME tapOSURE DIS
- - -

17. ' DEt.Iv . REPORT. s ,

wAITE (6.631
-~ 63- ' FORw AT- f 2XT eNUMBER--IDRADIATEIr tRm;re s TMINT --- (RT- (CM) (

loa 03 (RAD) P=(H'-Hl/H'//)
_. . -- nO 70 JI - - - - - - - - - - - - -

- - - -

29 TOLER 6.0/SQRT(HBAR)=
~ "---- TF- (T0tER.I.TiG.37 Tot.Egre. ; - -

wpITE (6 30) Cx
10- TORM AT -723Xi 'ETPOS. - IRRK.- t e10 K, rIRRA. OFER DOSE EQU! VALENT. Cxa

le.F4.2)
. _.

NRITE~ t 0 MT-- -
- - - - - - - - - - - - - - - ' ~ ' - -- -

wAITE .(6.32)
u Tone'AT-TZKTvMou8r.n TUR*0TATPJ-t*R/MTNr tvf4T- twat-~ (CM) (

twAEM) (MREM) P=(H'-Hl/H'//)
31 nel 33 r s I .10r ----- - - - - - - - - - - - -

- --- --

CTATE(!) = OK
~ - fr-tCODE TIT ;ES.t.0t s? ATetriuv0ID-- -- - -

no TO (33,43 44,44), INTER
E; guisisii 2gu ~ ~ - - - - - - ~ - - - - ~

=

no TO 33
44 Intsic!) = 1 0 0- -- - --- - - - - -

-- -

13 r0NTINUE
IF ( IN TER.GT.17 -0CTO 400 - -- - - - - -

moITE (e.26) (NUM8EA(!). STATE (IleI=0 NTH (I).!Oay(II.IVEAst!),PATE(I
I f . TIwEt!i e ErPO5 rTT~iTDIST f f T~e DDFEP t 17 4 RDEER t I T . P t II e'- ! * 1 e 10 3

?6 ropwat (IX.15elA.A4 1x.12e e 'eI2.e '.I2 2A.Fe.2,F8.3eFv.2 3xeI3.F4
1.0.F10.3.3%.F9.4/F
nn 70 401

40n woITE (6 827 (NUweERt!!.5TaTEtIle!wCNTu(II.!OaYt!!.!YEAo(II.gaTL(I
II.T!wE(!)eEsP05(1)s!DIST(II.00EEP(II.AGEEP(II.p(Ile I * 1 10)

a 2- rnow AT- tIriT3. IKTF *if Ki r2Tr ' e 726-r * I2i2K.FS.2.F8.3 e FY 2 3 A ,13 2F
lo.0 4a,F9.4/3

ent . RITE (6 271 P9AR FS, MB ARs 'RESULTe TOLEQ
ST r09waT i/s/62Fe'P AVERAGE a s.F8.4//70KeeS = ' F8.4//m21.eM AVEw

14GE = e .F8.1/p M 2re eAB$tP-AVERAGEI ?S = '.F8.4//70xe et a e,Fd.4/r.

2/)
y g- - _ . - - . .--

IF toESULT.GT.TOLER) FINISH. FAIL
.oITE (6.281 FIeIISF --

-

za roowai (52*.*********** '.A4e e ******o*****el
vt!! = K t!T * I'-

- - - - -

. ,I, F (FINISH..;. pass) J(ll=Jil)+1
0 70 I00~ --- ~ * ~ - - - - * - -

10 GEAD (5 34) (NowBER (II . IMONTH(Il e ID Ay (I) ,IVE Ad t !) . A ATE (Il e t A-t (11.
I'.Pos t II .pEr tII .ROEEPfli e I- =- I . i tf 7

34 ronwai (15 3I2,2F5.0eII.F4.0,F10 01 -

M 521 l's I . I ? ---
---

IF (NUM1ER(II.LT.900001 00 TO 521
t'rtDE rIT 5 7. 0'--
NUw0ER(1) = NUw3E4(!) - 90000

521 c0NTINUE - - - - - - - - - - -- - - - - -

no 725 ! = 1 14
725 TIwEtII~s TIwE (I f /6 0. 0 - - --- --- - -- ~~- '-

- - - - ' '

Ct = 1.01
~- cE C TE>T (wuttw UDtt>'i

oITE (6 351m

15 F0pwAT (IMI 9X. e CATEGOQF I. GAW A e /7 -
IF (INTED - 33 36, 37, 38

,

16 so!TE-(6 397-
- - - - - - - - ' - ~ ~ - -

39 F0AMAT (10x ' INTERVAL 2, 30 - 100 mREwel
7 0 TU 40

- -~~ -

37 moITE (0.41)
-- 4I F0pw AT~ (10r. * INTERVf L 36-I DI 300 MREW'T

no TO 40
38 =AITE (6.421
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301 - 10,000 upgMe). . g. 7g. . ,10 x . e !'N'T'E R V AL4.42
f-~

2 ' IF (INTER.GT.11 GO 70 46
--

PEaO'-(9 347 INUW8ERTTT i fMONTMTIT3 fD4YT TT. IYEARTTT;RaittTT . TIME t t ) .
1! POST!).AEFt!).90EEPt!), I = 1,10)

-- M S 0 3 - t - =- 1 - 1 v.

TF INUM9E0(!).LT.90000) GO TO 503
,DE TIT- r tr. si

NUMAERill e NUwbERt!) - 90000
- S W PONTINUE ~~' - -^ ~ ~ ~ - ~ ~~ ~ ~''-~ ~~~ '-

Cu a 1.J3
- -

catt TEST tRDEEP.00EEP r - -- - - - - - -

soITE (6.4T)
*

s7- rCRwKM TMt.sa.;ChiEJGwr ile MTGM*EMERGT- x wa r vir a v4 T dNTERVAL 1.
110 - 800 R40s)

-

'TF (Nawt.Etr.17 PROS 0x3 - - - - '-- - - - '

TF INauE.EQ.11 CESSOR=0K8
- ws!TF te,23r P90e CESSOReNttwe TTPC - -

wo!TE (6eos)
~

E R~ 70mIT71 u x e rou s i c''StwvE . mi s '7777. 'IRR A DTA TTU4 DT3 TA NCE * 100t
1 Cue ////)
.c f T E t o . 4 9 7 CX- - --- - - ' -

69 repuar (23x.*Impa. Ice 4. e,11ae*0EEP 4950 weed 00SE, C a e eF4 2)
CALL AN$wE'~(RCEEP DDEEPell
r(2) a *(2) + 1
TV-tFTNtSM".rQ.D85$1 Jt2)=Jt2T*T~' ~ ~~
AO. TO 100

4) wEAD (5 58) (NUwbERt!),1*0NTMtfle!OAyt!).!YEAQ(t).DaTE II,'IMEtll,8

Ifp05t!),eEFt!).RSMatt!).RDEEpt!)* I = 1 10)
94 rouwar ( 15.312 2F5.0 11.F=.0e2r10 0)

no 520 1 = 1 10
Tr (Nuw?Ewrit .L T.90000T- GO 70 520--- - - -- -- -

en0EtIl a 4.0
NUwSER r!)- a NUumEwrt) - 90000- - -

520 PONTINUE
A0 70 f 59 59,6 fro 61) e- INTER - -

59 et = 1.26
-- - catt TEST rusMaD OSwats -- -- ~-

.o!TF tee 50)
40 copwaf tIMI .9r. e CATEGoor- ! T, MIGM-ENEasy a says//11x,e!NTERVAL 2.

130 100 w o E ** ' s-

IF (NAME.EQ.17 PR0 =0rs -
TF INAME.EQ.1) CESSOR=0we
=pITE f 6 23)~ PD0"o Ct 5502eNUu TTUE ~ ~-e

noiTr (o.523
s2 ronwAT (10r.eN95 TECHNIQUE ! MFK'//17X.eI8aa0!ATION DISTANCE : 100 .1 Cue ////) *

wotTE (6 5A) CK
se roowai (23a.* Inca. IooA. e el1xe eSMALLow 90SE EQu!V.. Cxse.F5 33

CALU AN$wEu (RSwaL.0SMat#21 -- - -' - - -

st2) = dt2) + 1
IF (FINISM.EQ. pass) Jt2)=Jt27*I -

CALL TEStro0EED.00EEP)
- worir (s.5ny -

--

TF INaME.EQ.1) PR0:0<8
--

TF- tMawr.ET.TT tfSScRugg6 - - - - -- - -

w4tTE to.231 peo,CESSoo.NUweTYPE
earTE te.52)~
=offE (6 55) CX

as rnowai (23r.efona. Icea. e.11xe 'OEEP 00SE Equivalent e Case.F5.31
CALL ANS=ER (ROEEP,00EEp.23
r(27 s rT2) + t ~~~ -- ~ ~ ~ -

IF tr!NISM.EQ. pass)
40 TO 100' - ---at21ss(2)+1- - -'~ ~ -- -

60 cx = 1.J5
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,4!TE (6 56)
'~ ~ ~''

M6 F0pusT (IMt 93r ' CATEGORY-fTTPffGM-ENERGTK W AYe /71VKf'!NTERVAL 3,
llal - 300.wAE48)
IT f MAME.EQ.IYPRQuCKS -

TF INAME.EO.11 CESSOR=048
*- weITE t6 231 PRO.CE350R e Ntpre TYP E ~ - ~ ~ -

metTE (6.57)
--etr ronwaT TIOrirN85-TEunritwuE a n Gerr uxTFTSRADI ATTorttI3T ANCE I 100

1 CM'////l
moITE to.Saf Cx --- --- - -- -- -

,

CALL ANS=Ep (RSHAL.0 shale 2)
--- rt23 s K r 27 + 6

IF IFIN!sH.EQ.pASSI Jt23=Jt2)*1
Catt- TEST tw.CDEU s
enITF 16.56)

~ ~TF (NawE.E0.IT PR0sexa
TF INAME.EG.13 CESSOR=0x8
.pTTE" f 6 2"3r-Poo.CE$502.NUwiTYPr -~ -' ~~ ~~

woITE (6.571
-..._.M 6 5u u ~ ~ ' -'

Cat.L ANSWER (ROEEPe00EEPe2p
r(21 = F(21 +'l~--

- - '
- ~ ~ ~

IF (FINISM.EQ.DASS) J(23=Jt2)*1
40 TO 100- -

! ee a 1.28
C sLL TEST f:SMal.0$H AL1-- - - - - - - ' - - ~~--- ~~

.ofTr (6 6%)
65 repuar (1Hl.9X.'CATEG0pY !!. MIGM-ENERGY E DAYo//IDA ilNTEdvaL 4

1101 - 10.000 43EM'l
IF (NAME.EG.1) p p0 = 0K 8- - - - - ~ ~ - - -

IF (NAME.EQ.11 CESSOR=0x8
wpITE f 6 23T PRU.st.35Cn.NttwiTwE -

.atTE (6 66)

ronwar flo t. 'NRS TECHNIQUE r 4FG'//103. 'IR940!aTION DIST ANCE45
I 100

1 C"'////I
wo!TE (0 56; Cr - - - '

CALL ANS.ER (RSHAL 0SMaL.23
Y t'21 = WfET~ * T~~~ --^-* - - ~ ~ - - ~ ~ - ~ - - - ~ - - - -

IF fr!NISM.FQ. pass) Jt2)=Jt2)+1
cv = 1.23 -- -- - -

CALL TEST (dOEEP.00EEP)
.o!Tr (6.651

- - - - - - ~ ~ - - - ~

TF (Na=E.EQ.1) 940 0M8
- tr (Naut.EG. TVCE550WsQn o

.o!TE te.233 POO.CESScoeNUu TYPE

.QITr (6 667 ~ '-- ' ~-- -- - ' ~ --- - -

.arTE te.551 Cx '

CALL ANSWER (RDEEP.00EEF.27- ~ - - - -- --

r(2) = N(2) . I
" --~ IF TFINTSW;FU. FAD 3 JTFTYJT2TFT ~ ~~

to TO 100

3 DEAD (5 58) (Nuw8E A (!) . IwCNTH f II . I0aY f !) .IVEAJ (IT.2ATEtI) . T IxE t Ii .;fPOSilleREFi!).RSMAL(!).ROEEP(!). I = 1 103
Fr) 504 Ia 1 10 - -- ~ ~-
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NU",al E d ( ! ) __, - _ . ~ . _ - .
__

= NUweEdt!) - 90000
$34 g, 7 7gg

IF t ! *. T E 4. G T .1 ) GO TO 68
cr s 0.81- - - - - - - - - - - - - - - -

-

call TEST (4SMAL.0$ MAL:
- .4 TTF f1Mro r , "-
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wa!TE te.23) P 00. C E S S O'R . Nu w ,"T"Y"P E"
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'~-^

l C'* * HH)
wGITE (6.54) Cs

- C ALL ' ANSWER-(R$MAlf,0$MADT T
rt3) s Mt3) e 1
Ir iFimidn.E% PAwa; atJTagga,og --

Cr = 0.25
C AEL TEST tRDEEP.0DEEPT - ^

es!TE (6.67)
T P- (Na wE .E q.It- p* 0rox e- - -

IF INAME.EQ.ll CESSOR=0M8
-- v*f 7E--T4,277- POO6CES$CF3MUw,71 -E -

wDITE te,69)
wpf f t f e.SST Cr --

CALL ANSsER (RDEEP.00EEpe2)
er3t a gr3y -r-- --

IF (FINISH.EQ. PASS) J(3)=Jt3)*)
nfr-Try 1Uu

44 e4 e i).81
CALL TEST t oSM A L . DSM AL T ----- - - - - - -

.w!TE to.701
to ropwAT ( 1 s t . g r . 'CA TE Goo r- ! TI e Low-ENE*07 x carrrrtore'INTEwvaL 2.

-
1101 - 10.000 MWEw'l
Tr f MAwE.E7.IT ' Pros 0KF - - - -

TF (NAME.EO.1) CESSOR=0M8
woffE'ce.231 ADO.CE550DeNUdeTYDE
o!TF te.69)
wof7E (6 541 Cr
PALL ANSsER (RSHAL.0SMALe23

-

- rr3r a wr37 r g -- ---

IF (FINISM.EQ.oASS Jt3 =Jt31+1
ev s 0 . 25 - ~- - - - - - - - - - - - - - - -~ -- - - -

CALL TEST twoEEA,00EEP)
w e f T E t e . 7 0 t - --- -- - -- - -- -- - -- - -- - -- --~

TF ;NAME.EQ.11 940s0M8
-

TF-f Na wE. Err. t r CE550R-Ow -- --

.GITE te.23) Po0. CESS 00.NuweTYPE
worTr (e.eg; - - - - - - - - -- --

w!TE (6.55) CA
CALL ANSWER (ROEEPe0DEE*s 2r ' -
<t3) = Mt3) +1
TF trim!$M.E%Fass a stJT W T37'; --

no TO 100
4 wtaD (Sell) (NUwBER TIF ,IMONTM t 17 * ID AV III . IVE AQ r!) .D A TE t !) e TIME : II .

IJ9*AllII. ! = 1 10) '

11 romua7 t!S.3I2 2FS.O.FIO.03 - - - - - - - - ~ - - - - - -

n' SOS I = 1 10
-- 'r f NUNSERf TT .CT.77U0ET GC TO~ TUS ~~

MDE t Il = 4.0
$10wq Ep t t 3 s Nyunta r y; 90007.

Sas FONTINUEi

er s 0.9668 ' ~~ ~ ~ ' ' ~ ~

CALL TEST (WSwAL.0SMAL)
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.o!TE (0.733 ~~' ~~

73 ropMAT- (10re tSOURCE~r STR04TIttwa90 rt/IF2 rTanaDIATI0ft DISTANCE 8 3
ts CM*////l
.o ItE- (6 5Al- CI- ~~

call ANSsER (RSHAL.0SHAL.23
arr47 s K t 4 7 e I - ---
!> (FINISH.EQ. pas $1 Jg4)sJgole!

- -

n r1 ru 100
5 oEaD (5 211 (Nuu8ER(II.IMONTM(II.IDAf(!).IYEAR(II.AAIE(II. TIME (II.IIonS(I) .IDIST(fliRErrII .RDEEP f rT.' ~ r s I;IDI---- -

M 506 I = 1 10
TF (NUMcERTTI .LT.900001 GC TO 500~ - - - -
MOE(Il = 0.0

---~- mJuMErrTT-~= Des ts t a a vsago-

Sa6 roNTINUE .

CALL TEST ~(RDEEP.00EEPI - - - - ~ ~ - - ~ ~ ~ - - - ~ -

IF (INTER.GT.11 GO TO 99
.oITr ( e . Try --- - --- --- ---

77 F0DuaT (lHl.9X.'CATEG0AY v. NEUTRON'//10x.'INTEWVAL 1. 100 - 300 MI .,pn y --- --

:q TO 78
QQ WoITE ( 6 8 0 T ' ' - ~- - - - - ~~ - ~ ~ - ~ - --

di roowaT (IM1 92.' CATEGORY V. NEUTRON'//los.'INTEWVAL 2 301 - 5 0001 uoEw.y - - - - - - -- - -

TA TF (NAME.EQ.ll PR0=0K8
TF(N a*C;ErnT T ' CESSORuosalr-- - - - - - - - - - ~ - - - ~ ~

wn!TE (e.231 poo. CESS 00.NUw.TfRE
noITE (.e.793

to ropMai (10a.'SoudCE : CALIF 0kN!UM-252'//10s.'IoJa0!ATIUN JI5TANCE
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eiTr (e.813w

11 rnswar fl0Ti'NOTET UELTVERED DOSE EntTIVALENT INCLUDES THE '/1 TX. 'W-

Inow QETuGN ( SCa T IER) CORRECTION FacTCd'/172.'SM0eN BELus'///)3ITF (9 811 -

e3 roowai (23x.'00SE EQ. IRda. Ioaa.'.15s. 0FFA DOSE EWulvaLENT'loTTF (6 841a

as roowa7 (12.800SI=ETEa DaTE'.7x.'eaTE TIwE DIST. SCATTEw D1 rs. IV.- ' a E p n RT.~ ' ,
wwfTF (6.85)

25 roowar (21.'NUugER ImpADIATED (McEW/WIMT ( W IN ) ^ (CMI C.F. (iwaru) (uctu) Ps(M*-M)/w'//)
6n 8A Ia I . I O- '

CTaTE(I) m Og

IF (C')DE(I) .EQW.0T STITETT)~avrHQ ~'

eA e0NTINUE
woTTE (6.871 (NUutfE2 fl1~. S T ATE f fi . IwONTw (It . f oa y (II . ITEao ( I I .d A TE ( I

I I .T!wE (!) .10lST (II . EXPOS (!) .00EEp(II .dDEEo (II .P(II . I = 1.tul
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1.=n.rv. /l *

TOLER a ~ IS.C/S:3pT(wgART- -

IF (TOLEp.LT.0.53 TOLEo=0.5

.oITE (6 271 99 4 R . S . H8 4 R . NE SUL T. TOL ED ~ - ~

r!NISM a pass

IF (DESULT.GT.TOLERI FINISHsFAIL- - - - - - -

*o!TE te.243 FINISM
w (T1~ s K(5) -'4"I
IF (FINISM.f3. pass) J(SisJt5)+1
c. 0 TO 100 - -~

6 ~Ea0 (5.ael (NuweEa(II.! MONTH (II.!OAv(II.IVEAa(II.AATE(It. TIME (II.IfanS(II.AEF(II. T s 1 10 7~ - ' ' - -- -

as rouwar (I5 312 2F5.0 11.F4.0)
J E A U- ( 5 2 'IT NCAT. INTERT7RU .D. s w n . Nu w r u t ' - - ' -

cFAO (5 58) (Nuda (II .auoNTw(II .s0 Ay (II .JyE Aa t II .aa T(II .TI*(II akUS
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c00E(!) = 9.0 .m_.. .

u.fwmEn r f T m WE*TTT -90707
518 fr (gyuxt!).LT.900001 GO TO 507 /

- c7Ct rTT r 9 G
NuuX(Il = NUMx(Il 90000-

5qi- f 0*ttI4t/E ~~

no 726 I = 1 10
7, 1t=eTit = i!writtf6G.G

1 01cx =
call TEST tRDEE9'sODEEPT - - - ~ ~ ~ ' -

wo!TE (6.941
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TF (Naut.EC.11 CESSOR=0Me' ~ --

wo!TE (6 231 pa0. CESS 0W.NUw. TYPE
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!?* .G!T( t o .12 T )
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163 rnawai (1,x.ts.tx.A 2A.I2 8 .e!2.' '.!2 *Ae
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cATE(I) = R AT(TT ' -~/TIME (In e tim (!)'
~ CTATETT) a 'On

IF (C00E(I).EQ.9.0) STATE (I)=v0!D
I n9 PONTTNtJE'-- --

-~

--
CALL TEST (RSHAL DSHALX)

, , ,y, , . _ . _ - . -

CALL Trt? tRDEEp.00EEPE)
Tr (Nawt.Eg. I f - Pw0s0KS -

IF (NAME.EQ.1) CESSORs0M8
wof Tr (s . 23T- **m CE5502t Ntt= e TYPE --

no 70 (129 130 131). INTEN
I ce woTTr-(6 132, --~

112 rop >AT ( I C E . ' *4B S TECNNIQUE : MFM '/n
g.TO 108 " - - - - ~ ' - - - - - ' - - ~-- -

130 =pITE (6 133)
I13 ropuaT (10 r. 'N8T TECNNTQt1E T MFG'//r ~~ ' ~ ~

no 70 109
I ll- - 4 p TTE -(6 17+ #
134 F0pwaf (10x 'NOS TECHNIQUE I MFG'//)
Ing pTTE (6 135T- -- " - - - - ~ - - - - - ~ ~ -w

135 r00=47 (10x,*IonADIATION DISTANCE :- _ .. _ .--.100 CM'////)- - - - - - - . . - - - . . _gggg g,,,7, -.
- -

wo!TE (6.988 Cx5 HALE Cx0EEp
- 'WoTTr T6.I1TT- -

wo!TF (6 103) (NUux(IleSTATE(I) JMONTw(I).v0aYtI).JyEaR(I)ewaTE(
171.TI O. (II .EXP9T(!) .0SuaLX(Il n0EEpK(I) . I = 1 13)
no 99 I a 1 10
nswat,(I) s 00EEPr!)~* DSMALX(!) -

PerEp(!) s 00EEp(I) * n0EEpstti
- ~ TF (40''9 ER(TT.ECMUntrTTTGO TtT '87--- ~~

woITE (6.90) NCATe INTER
10 ropuai (IHl.4X.' WARNING === DOSIMETED NUW8EDS IN CaTEGUQY 'eII,a [

la' ten AL ' II//1TX*'00 NOT waTC= SETsEENv
PU9EO*1 - ' - - - - -

TaE T40 RA0!AT10N SOUNCES

"0 70 100-

sg eCNTINUE'-
er a e.Q
CALL TEST (oSHat.0SHAL1- -
TOLED s 15.0/SQRTim8AR)
IF (TOLER.LT. O . 5r TOLEUn(T.M-- --- - ~ - - --

--
no lle I s 1 10
TTurrTT s w atg3,

pSMat(I)rup0$(Il a
114 arr(Il a p (I) - - --- - -- - - -

04vG = PBaR -

S avg = S ~ ~ - - ~ ~ - - - - - - - - - - --
---

.44vG s MAAG
nakDES s"EE%L r
nadTOL s TOLER
naurIN p a S S- - -- - - - - - - - - ---

IF ,. E S UL_ T .G T . TOL E R I_ . . _ _ . - . . _ _GauFINuFAIL
(p

g _.. ..____ ____ _. - __ ._ _

^' call TEST (w0EEp.00EEP)
15~J757ETTWEAR: -T o t t.ar a

Ir (TOLED.LT.0.5) TOLEo=0 5
rINISH s PASS - -- -- -- - -- -- -

IF *(DESULT.GT.TOLER) FINISNsFAIL
JITV (6ellST~ - - - ~ ^ - ' - - - ' ' - --- ~~

-115 ropwar (IM1 9X.'CATEG04Y vi, TOTAL or GAwwa PLUS a RAY'.22Ae'pAGE
' T 3 Or 7tfn ,

40 70 (116 117 118), INTER
116 s o T TE ( 6. 957-- -- - - ' - - - - - - - - - - - - - - -

no TO 119
117 =GITE (6 111)
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~~ IT8 ~ ww A i t f6e tei / -- - -119 !F tNAME.EO.1) PR0=0M8 .

---- TF TNAME.ie.li s.t550RsUna -

. RITE (6,23) PDS CESSOR Nuw TYPE'
vu v ts~.14us

~ - - -

120 r0RMAT tu//18xeeTOTAL SHAT.L0ti DOSE EQUIVALENTe,Txe* TOTAL DEEP 005
IF twvi v attre s rJ A e vualmtiU' e o A , utt.1 vtMtu mtevM s tu' * Ie x rDETTVERt
70 rep 0RTEDe/4x,eNUMBERe,10xeetMREM) (MREM) pagHe-H)/He,Tx,e(MRE
sur tw2EwT Pu tM**niin > <s ,
no!TE (6 121) (NUMBER (I) ESTATE (!),T!=E(!)eEzPOS(I).REF(!)e00EEPt!)

- . *0EEPt IT'e Frit e-i - ieiG, ---

121 FORust tax,15,1XeA4,5A.Ffe0 2X,FT.0e2xeF9.4,TE.FT.0.2xeFT.0,2A.F9.

ITE (6,122) AAVGePBAReSAVGeSoHAVGeMBAR GAMRES RESULTeGAMTOL TOLE
- _ . g .,. .. -

172 repaaT (///28X,eP AVERAGE me eFe.4 12xeep AVERAGE se eF8 4//36Ae e5 a
t 'eFea rhte+mF874/rteAvn- avERAeEviF97Tb Ttre W AVER ACE s e .Fs
2.1//14Xe eABS(P AVERAGE) * 2S ar eF8.4,2x.eA8S(0 AVERAGE) 25 se F8+

3747/36a. u .r6.=,2u . 6. - .Fn.wir,
malTE (6,123) GA> FINE FINISH

- 173 - ropw A T-TT 8r t**********-+i14 v ree ee ee e e v e s t . ;rri e * **** e se s e - e,A4

1e seeeeeeeeeee)
at97 s- wtor e 2 - - - - - - - -

IF (FINISM.EQ. pass) Jt6)=Jt6)+1
Ir iGAufINZ7;P ASST Tre a =w t oi + 1 -

c.0 TO 100
-

T UE A G ~ (S . R 87 tNUwSER TTTTTwCNTM f TT e ID AY TTTT IVE A 2 ( T1.o A Trt TI . TIME ( ! ) .
Ifp0S(!).REF(I), ! = !*10)

-- - dea 0 (5 20) ~ NCA Ti !NTER. PRO CESSOR. NUv. TYDE - -~~-
mea 0 (5,141) (NUMX(IleJMONTHt!),JDAY(!),JYEaM(It.oATII). TIM (!).MSM

i AETTT~.ROTED s L a . L = 1.Luu - - - - '

tal rooma7 (I5,312 2F5.0.2F10 0)
ng 5,9 p ,.Tilo - - ~ ~ - - - - - - - '-

IF (NUMBER (I).LT.90000) GO TO 510
_ _ ~ ^ mCE tTT s 9d ' ' - -- -

NU"9ER(I) = NUw8ERt!) 90000
TTu ir i m1*TTl a .L i .907u u s av T(T Snv --

CODE (I) = 9.0
- - NUur rTT s NUseTOTT -- 90001- - - - - -

519 r0NTINUE
- n ry ?27 I rT4 Tu - - ~ - ' -

777 TIwE(!) = TI=E(!)/60.0
-- c r = i . ,, t --

CALL TEST (RDEEp.DDEEP)
TOLED s IS ; U/SQET(HS AR3 --- - - - - ~--

IF (TOLER.LT.O.5) TOLER=0 5
DAVG e 90AR'~ -- ~ - - - - - '

cavG = 5
---

WAVG s MBAJ ~

Ga*RES = RESULT
G a M T O L = Tp '- - - --'- - ~--~- --

-- -- - - - - - -

c.awrIN a PASS
IF (RESULT.GT.TOLER) GAMFINeFATE - ~ -- - - -

eGITE (6 136)
- T36- FORwAT (IHTiVTTrca r tuv.4 7 v g I, TAWA CUMPONENT'T32XTTPASE T OF- J e/2

168.'0F BETA PLUS GAMMAe/)
IF '(INTER.GT.I) BO T(T T39 - - - - - - - - -

**!TE (6 137)
117- rouw AT fl0TT ' INTERVAL Ti-2WCC MnEwe r - - ---

40 TO 138
- ' T3rsuiTr ts , i s o 3 ---

160 FORuai (10x,e!NTERVAL 2, 301 - 10,000 MREMe)
I W" TF tNAME.E7. a s mom 0Ko - - - ~ ~----

IF (NAME.EQ.1) CESSOR=0M8
wAITE (6 23) Poo.CESSOR.NUu,7YPE
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werTE (6.963
unfit t6,tzsr - j --IF (NCAT.NE.8) C0 TO 197

~ e#Itr to.Ir3a -

175 ropwaf (102.' NOTE DELIVERED DOSE EQUtvaLENT INCLUDES A GAMMA = RAY
I'/TTT. 'CONTWIBUTTOM FRUK-TNE CF-232 500RCE EUUAIN'TTIY. '7.033 PE.

PDCENT OF TME NEUTRON DOSE EQUIVALENT'///)
--'tyi W7TTC To.vrJ ---

moITE te.98) Cx Ca
apITE f6 10TT --

00 15* I = 1 10
oort) e p fT1 - -

CTATEt!) = 04
T n COUE<11.Ew.v.wp diaiti ls=votu - ~~

194 e0NTINUE
h8ITE'f6.IGJT-(NGMBEWrTT.5TATETTTTTWONTRf7TTTUAYrTTTTTfARII).RATEt
II).TIwEtI).EAPOS(!)e00EEPt!).00EEPt!), I = g.10)
Tr fNCat.EG.87 GO TU 16s - - - - -

warTE (6 142)
l a2" r0 rwa T Tin g e v 4. CK r tuvw r .II. ut TK CURPUNTN T ' . Je A . w AGT. 2 OF' 3 '/24 '

is. 0F BETA PLUS GAWWA'/)
IF (INTER.GT.li GO TO 1* F - -- -~-~--

.a!TE te.137)
e 70 los- -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

143 =0fTr (6.l*0)
14r Tr tyswr.tg.Ir agosym a - -

tr t%aME.EQ.11 CESSOR=0<8
=pITE (6 23) Poc.CE5502.Now. TYPE- ~ ' - - - - - - - '

noITF te.T))
ev = 0.9665 - ' - ~ - - - - - - ~ - ' - - - ~ --

no 1 7 I = 1 10
_ ' D ATE TIT , M art: j -'

~~

TIuEt!) = TIwt!)
,g ) , g_ .__. _. ._ _ _ _ _ _ _ _ . . _ .

(TATEtI) s OM
IF (C00E(I).EQ.9.03'STATEtI)= VOID- ~- - ---

1*7-
raLL'TE57 t~e544EiU5sACT-
e0NTINUE

warTr (6 97)
JITr (6 146) - ' - - - - -- --~ -

1*6 r7D"af (14.800cIwETER'.5A. 0 ATE'.8x..daTE'.TA.*TIwE'.3A.' ads. DUSE
l e . gx . e CX =.0665 8. or. 'CX=0 00'/2X. 'NUMEa s . o r. v ico40ta TEtie .3x e (wwa0
7/=IN)'.3X.'tMIN)'.44>'twaAD)'.11A.'tudEus' ss.*tmaEw)'//)

wsITr ~ (6. I n 3T - tNUmx 6 I j . a r a s t [TT. JWON r M g g 1./JETTTTTJTrID (I) . M A TE f
II).TI*EtI).EEPOSt!).05 MALT!).kEFil). I = 1.

..-__._..__.__._10)_ _ . _ _ _ _ _ _ . .g g,g g , g , g n __.___
nsMatt!) = OSMALII) + 00EEpt!)
TF (NUWFER (II .EG;' rJwK t TT I 'UU TU 14 ;I- - --- - ~ ~ - - - - ^ - - - '

.orTE te.91) NCAT INTEa
-

a0 TO 100--~-
168 e0NTINUE

ev = 6.0~
~ -- - ~ ~ ' - ~~ ' --

CALL TEST (GSMAL.0SHAL)
TOLER = 15. 5 /SQRT t H8 ART- - -- ~ -- - -- -

IF (TOLER.LT.O.5) TOLES=0.5
'-~ vT4Tsig a 1:r g g- -_a

IF (DESULT.GT.TOLER) FINISM=F'4IL
.4ITF (6 1*4)~

~ ~ ~ - - ~ ^ - ~ -- -- ---~ ~ --

169 FOG"a7 itM1 9x.' CATEGORY WII. T0fAL OF SETA PLUS GauMa'.23A..PAGE
11 or 3'//)

' ~~~' - - - - ~ ~ ~ ~ ~ ~- --

Ir (INTER.GT.11 GO 70 150
AITT t6it31)
e.0 TO 151

~190 .=ITE (6.I45r -

151 Ir (NAME.EQ.1) 0R0=0N8
fF (NAME.EG.1) _C_E S S O R = 0 M e ___
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eRITE (6 23) PD0eCESSOR.NUu T'YPE"
wpTTr-(se120s -- - - - - - - - "

wo!TE E6 121) (NUMBER (!)eSTATEt!)eDSMalt!).esmalt!).Pflie00EEP.I).
100EEPTITePPt!1r t s Te177- - - - ' ~- -

wn!TE (0 122) p0AR.PAVGeSeSaVGeM8AReMAVG.RESULTeGaMREseTOLER GAMT0
gg __ _ _ _ _ _ _ -

wo!TE (6.1238 FINISH. GaMFIN
-- wTi, -,Gu , e -

IF (FINISM.EG. PASS) JIT)=JIT)+1
Tr fGauffer.EG.paSSi Jt7irJrTT'T ~ - - ' - ~ '-~
e.0 TO 100

% DEAD TSe887 (NUw8ER TIT e IMONTM t Ti e ID AY tIl e !YEsa t IT;R ATEtTT e TIME t !) e
lip 0St!)eoEFl!). Ia 1,10)

- aExtrTT6 2077tCITTINTERiPROTCES50RYhuw e i T vt
DEAD (5921) (NUM A I!) eJMONTM(I) .JO AY (!) ogyEa4 ([) e R A TIIl e TIM t I) e JPOS

1 ( T7 e IDISTf rTitto rriiRDEEPTT7T I s Ti101- --- -

nc S11 I = 1 10
Tr (NUMBER rIT .ETit030 s GG i u 312~ - - ---- - ~

ro0Et!I = 9.0
- - -'- NOW9EWT 41 = Numann t s i - vsago

512 fr (NUM*t!).LT.90000) GO TO 511
~ enCE(Ti~ s vs0 - - ~ - - ' ---

Nuuxt!I = NUMX(!) - 90000
%1t PONTINut -- - -- ~

er a 1.01
y _169 i r TTT17-- -- --

TI"Et!) s T!=Et!)/60.0
r u p0t (I) DaTEff)*Tgwr(!) -

merEnt!) = EApoStil*CA 0.07033* rat (1)*TIvit)+

?OEL s 00EE*tI)
0EL IDEL=

nfrr s UDEE* TIT - )r0E. - - - - - - - - - - - - -

.

IT :.7;ff.07 0,;) OG TO 173
enEEp(I) * I D EL--- ^ - - -
90 TO 100

173 nnEEp(I) = NOEL + I .0 - -

1*0 r0NTINUE
OTM- t6716TT ~ - - ~ - -" - -

161 r0pwaf (1Hte9xe eCATEGOAY Vf!I. GAM *A LJup0NrNTe+32xe'PAGE 1 0F 3*/
175X. 8 0F NEUTWON ptUS G AM 4A e /I
IF t!NTED.GT.11 GO TO 102
eoITE'(6,163) - --

163 r0Adat ( 10 X . e ! N T E W V A L. _i _s 190 3____..._ 00 uoEwel_ . _ _ _g ____.._.__ ..

152 wo!TE (6 16=.
IA* ronwaT (InxeeINTERyat 2.-30T - 5 060 McEwel

c.o 70 138
oITE (6 166) ~~ ~ - ' - ~ - -

-145 m

16A r0nwai IIM1 91.eCATEGooy Vi1I NEUTRON Cowo0NENTo.30Ae'pA9E 2 GF 3
t o /25 r. e DrNEUTUUN PLUS GAMWAT/T-~ - ~ --~ ~ -

IF (INTEA.GT.11 GO TO 167
sotTE (6 163) - - - - -

e.0 TO 168
1AT 'o!TE (0 1661 -- -w

Im8 TF INAME.EQ.1) pros 0we
Tr tNAME.EG;II CESSURu cK5-- --- --

=p!TE (ee23) PQO.CESSOAeNUw TYPE
'woITF (6.79) --

warTE tee 81)
nq 191 Ia l e t e --- - - - -- -

- --- caTE(!) s cat (Il
TIvCTTT *~TTui I 3 --

(TATE (!) = O ut
I r ( C O D E ( T 1. EU . 9. 01 ' STATE t II n va IU----- -- - -

141 PONTINUE
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- CALL TEST (RDEEPe00EEPEI
esTTE f6.160 -

--

T144 ronwai (231. 00SE EQ. IRRa. IARA.',14x 80ELivEREO DOSE EQUI /ALENTle/IE,.005IMETED UATE'.TYTT H Tt TINE- '0ISf. SCATTEns e91. SHAL-~~ Plow OEEPe)
WDTTE t6Q W - - - - ' - '

'-~'

177 roaMAT (2X,eNUweER
IoRA0!ATED (MAEM/ MIN) (HIN) (CM) C.F.ee122.-'

g rrarn t = , i,w t = , v/ ,
--

waITE (6 172) (NUMX(!), STATE (IleJMONTH(II.voay(!)eJYEAR(1).dAT(I
11.TIu(I) . IDIST ril EXP05 f f) .DDEEPX f TT.DDEEP s ( Tr. I' s -1~.-101172
r0Rwai (11 15 1XeA4 1X.I2*e _'__s!2e'..'.12 34 F6.P_er9.3e!g gf, e e _ .._me. . _e._ eee._ e____e . . _

5.F8.3 8xe2F
no 183 I a 1 10

._

-- ---"

nFEED T TT-~a- UUd t r i i i wCEFTTT1- -~~
+

*

IF (NUMwER(I).EQ.NUMX(!)) GO 70 183
kmTTE (6.907 NCKTeINTEF
10 TO l') 0

- -

1m3 PONTINUE-~~ - - --- - ~ - -

rx x 6.0
~'-- C h t f. In T (wDttw.vuttra -

TOLEO = 15.0/SQRT(HBAR
IF ( TOL E R . L T. O . 5 ) TOLEG=0 5 - --- - ' - - ' - - ~ -

rINISw a pass

tr (oESULT.GT. 70LERI FINISH = FAIL -- '

no!TF (e.lods
lia romuaT flH1 9r.'CATEG0cY VIII. NEUTRON R U;'Jawwae.29rsiPAGE 3 0FL11e//

IF (INTE2.GT.1) GO TO 176 -
-

2TTr (4 1e33
~

.:n 70 177 - -- - -

176 wo!Tr (6 16.)
- - -

177 oTTP (6.ITRT - -~~

178 FORwAT 4///1
IF (NAWE.EQ.II PR0=0K S~ ~ ~ ~ ~ - - -

- - ~~

IF (NawE.EQ.1) CESSOR=0MS
woITE (6 233 PDO CES$02.Nuu.TYat
.oITF (e.179)

Ivg

rccuar (///29nTTOT&t~0EEP DOSE EQUIVALE4T'/ICYs'005f MtTEFe 8K e 'DEtt IVERED QEpeATE0 e/114. e NuMsER 124. 8 tweE*) (wwEw) P=lM*-M)/He//).DITr (6 146)
(NUMBER (I).5 TATE (II.n0ErP(II.aDErst!).Pfli. Imre10)la0 rowwar ( 11 . ! S .1 A * a 4,6 s ,F T. Q e 2 r .F 7. 0 2x .r 9. ./ l

,oITE (9 181) D 9 a R. S.H9 & R .G E SUL T. TCLER
lal ronwai (///36X..A

AVERAGE so.FA.4//44x.*S =*.re.4//36xe*M AVERAGE
1m*.F4.T//26f 8amitP AVERK F + o =' M T*/7EATi'[~~='iF8 J// P ~soITE (6 1821 rINISH

la2 ropala r (76X. 'ess e ss e s se s-- m47' - e s * * * * * * * * ' T-- ' -

, g a: . ngqi . g

Ir trINISM.EG.AASTT Jf4TrJrg7+T~1 ' ~~ ~ ~
. . .
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cUAROUTINE TEST (REP,0E.)
" - - - C O Wuo W TYP E e NC ETi REFTI U T. FTNISTri CUDETTU

-- -

couwoN RATE (101.T!wE(10)*EnPOS(10).P(103.Cs. RESULT PdAd.Mdad.S
- --- Couu0N NUwgE4 t10T e IwCMTM f t UT e TUA TTTUTFITTARr10 ri TDOS TIV1,10 I S T ( l 0 3

n!wENSION 4Ep(10le0EL(10)
-- - - - mE AI,' '9 ALBEDO.TYFt. ~

OATA ALdE00/'4L8E00 '/
TOEL = 0.0- - ~ - - - - - - - ' ~ - - - '

to = 0.0
gg, , g , g- _ . - _ . - - _ _ _ _ _ _ _ _ _ _ _ _ . _ - _ _ _ _ _

IF (Cx.EQ.6.03 GO TO 50
--

TF- (Cr.EQm7T Go~ w e4 .

60 22 I a 1 10
r rpag rIf a EATsTI1*TTuEfI) ~ - - ' ' - ' - - - -

2? OEL(!) = EXPOS (I1*CX
TF (NCAT.NE.51 Go~TO 50 - - - - - - - -

24 TF (7YPE.EQ.AtaE003 GO TO 51
_.- e rg G m---- - -

rF100 s 1.Ge
on TO 52 - ~ - ~ ~ ~ - - -- - ~ ' - ~

51 er50 a 1.04
PF100 s 1 17 --- - -

52 an 53 I = 1 10
IF (In ISTTIT.E% 1071 GO TU 56 - ~ ~ - - - - ---- -

rup05(!) e CF56

*EL(I) * AsTE(I1* TIME (II*CF50
c0 70 53

44 OEL (I) = caTE(I)*TIuEfIl*CF100
Fvp0S(!) = CF100

--. - t 0 MT W - ~'' - ~--
~ - - * ~ - ' ' - - - - -

90 mn 3a Ie 1 10
o(I) = 0.0 -- - ~ - -

TOEL = OEL(I)
* * IDR ~ ~ - ~ ~ - - ' -' - - - -
n!rF = OEL(I) s0EL-

- ---- ' Ir ro l rr- 0. u av. 3o. as
30 OEL(Il a EnEL

-o TO 37
31 rEL(!) = xnEL 10.

12 IF ! DEL (II.E3.0.07 GO 70- 7,7 -- --' - - - - - -

o(I) n (EEA(Il OEL(Ill/0EL(Il-

--' 7U TF tCOUETIT7T.T.W77 GU iG JJ
PENou = DEN 04 - 10
e0 70 34 - - - - - - ~ ~

TOELil fnEL = nEL(I) -.

To a TP A f IT- - - - - - - - - - - -- -.

14 PONTINUE
-- om a 7 =P/UE NU'r ----- --

TOEL/DENowweaa a
woLO s 0.0
nn 23 I = 1 10
IF (CODE TII .E%% 01 G O 70 2T-- ~~ ~ ~ -~' --~

=0LO = -0LO + (8(Il - DBAd **2
~73 e04TTWt - -

% = SQRT(McLD/(CENow - 1 011
OESULT = AES(PBARI 2. 0 * S~ ~ - - ~ -~-

+

orTUpu
.-.--- ---_. -. . . - - - - . . _ . .

- - - ._ -- - _ . _ - _ - . . .

,

. .,

. f

'i

i l,
i

I l-
- ~

> ^~

l029 /



. .

. . .

. _ _ _ _ _ _

CUOppVTINE ANSsER (REPe0EL.N)
C0WWON- ' TYPE'.NCETo REF f T O re FINISMe CODET & a 1

-

COWWON 4 ATE (10)eTIME(10)eExPOS(10).P(10).Cx. RESULT.PBAR,M84Re5
CCwwCN NtJwaEn tI S T * IMONTMrIUT e IUartTtTT i TTrsR f t si . Ip0S G 2T IUIST TID I
n!"ENSION OEL(10)* REP (10) ESTATE (10)

-

DEAt 's ut
-

NATA PASS /* PAS $'/eFAIL/' FAIL'/.v0!D/' VOID'/.0w/' '/
I F--(NC E T . NE. 4 7 GO' 7tr 24 ~- --

wo!TE (6.52)
*2 ren=AT-(!x4*00stwETER+,sar*0ATEteexespaTE 47xe'TIwt'iSAT'003E'e5Ke

l'OELIV.'.3x.'AE90RT.')
wwT Te to e S.3,

s3 r0auAT (2X 'NUuBER InRA0!ATED (MRAD /M) (*IN)'e3xe'(FAEM) (MaE
t ur- -(=REMT' Ds ( M* *H F /M*//T-- - ~ ~ - ~ ~ - ~ -

TOLER = 15.0/SqRT(M0AR)
TF ( 70LE D.L T . 7.5 t' 70t.E*w0~. 5 -- ~ ~ ~ ' - - -

60 70 23
27 'idaTTE f8. SIT- -- -
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PERSON ALDOSIME.TRY , PERFORM ANCE T ESTING

* ' '
_, _ A PILOT STUDY

_ .,

.

. - .._ _ . -

SPONSORED BY :
U.S. NUCLEAR REGULATORY COMMISSION

. _. _ _ . . _ _ _ _ _ _ . _ . - _

CONOUCTED BY :
OEPT. OF ENVIRONMENTAL AND INDUSTAIAL HEALTH

SCHOOL OF PU9LIC HEALTH
UNIVEASITY OF MICHIGAN

ANN ARDOR' MICHIGAN

********** RESULTS OF TEST +2 **********

_

M ERPROCESSOR NAME :
OMITTED

PROCESSOR CODE No. :

TYPE Or 00sIMETER : FILM
.

.

_... _ _ . ..

. _ _ . .

9

i

.

5

E - I: IO2). - . _

,
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.

FOR EACH 00SIMETER. A PERFORHANCE INDEX IS CALCULATED BY :

P = (He H)/H-

._

WHEoE : H = OELIVERED QUANTITY
AEPORTED QUANTITYH+ =

FOR EACH OEPTH OF EACH INTERVAL OF A CATEGORY. AN AVERAGE PERFORMANCE

INDEX, (P AVERAGE), AND ITS STANDARD DEVIATION. S. ARE CALCULATED.

A PROCESSOR PASSES A CATEGORY IF, FOR EACH OEPTM OF EACH ANTERVAL,

YHE ABSOLUTE VALUE OF (P AVERAGE) PLUS 25 IS LESS THAN OR EQUAL TO

THE TOLEAANCE LIMIT. L.

FOR CATEGORY I. INTERVAL I, AND FOR CATEGORY II, INTERVAL I,L= 0 3. FOR

CATEGORY I. INTERVALS 2. 3, AND 4 L = 0 3 OR 6/SQRT(H AVLPAGE), WHICHEVER

If LARGER. FOR ALL OTHER CATEGOR',ES, L = 0.5 OH IS/ SORT (M AVERAGE), wHICHEVER

IC LARGER. -

IF A DCSIMETER IS LOST, NOT REPORTED BY THE PROCEcSOR. IHMADIATED IMPROPERLY,

ETC.. THE WORD VOIO APPEARS NEAT TO TnE 003IMETEd NUMBER. VOIDED 00SIMETERS

ARE NOT INCLUDED IN THE PASS / FAIL CALCULATIONS.
.. - . - . -

$

*q' h (
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CATEGORY I, GAMMA
,,

INTERVAL 1, 10 - 800 RAD
PROCESSOP NAME : NAME & NUMBER

PROCESSOR. CODE NO. :

TYDE OF 00SIMETER : FILM
SOURCE : COBALT-60 IRRADIATOR

~

IARADIATION DISTANCE : SHowN BELow

EXPOS. IRRA. IRRA. OEEP ABbORdE0 DOSE, CX = 1 01
DOSI.-CTER DATE RATE TIME EXPOSURE DIST. DELIV. REP 0HT.

NUMB R IRRADIATED (R/ MIN) (MIN) (H) (CM) (WAO) (MAO) P=(M.-H)n

34 2-20-79 54.54 3.820 208.34 100 210. 195.000 -0.0714

11 2-20-79 54.54 9 860 537.76 lon 543. 550.000 0 0129

52 2-20-79 54.54 13 810 753 20 100 761 600.000 -0 2116

2 2-20-79 54.54 12 910 706 11 100 711 650.000 -0.C858

154 3-20-79 53.99 11 830 638.70 100 645. 620.000 -0 0388

182 3-20-79 53.99 10.400 561 50 100 567. 600.000 0.0582

170 3-20-79 53.99 1 950 105 28 100 106. 130.000 0 2264

304 4-18-79 53.43 3 570 190 75 100 193. 255.000 0 3212
'~ ~

4-18-79 53.43 6 150 328.59 1n0 332. 800.000 1 6096342

322 4-18-79 53.43 8 450 451 48 100 656. 600.000 0 3156

.

P AVERAGE = 0 1937

5= 0.4629

_.___ H AVERAGE = 452.4

25 = 1 1195ABS (D AVENAGE) +

. . _ . . - - . . . _ . _ _ _ _ _ _ . _ .___ _.____________. . _ _ _ _
L= 0 3000

. . - - . . _ . - . . _ _ _ _ ._ . _ . . .

. - y p = c; . _ _.
.......... FAIL ............
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', CATEGORY I, GAMMA*

INTERVAL 2, 30 - 100 MREM
,

OMInTD
_

PROCESSOR CODE NO. :

TYDE OF 00SIMETER : FILM
SOURCE : COBALT-60 IRRADIATOR

~~~ IRRADIATION DISTANCE : SHOWN BELow
_.

EXPOS. IHRA. IRRA. OEEP OOSE EuuIVALENT, CK=1 01
10CluETER DATE RATE T;ul EXPOSURE DIST. DELIV. RcPORT.

NUMBER IRRADIATED (MR/ MIN) (MIN) (MR) (CM) (MREM) (MREM) P=(H.-M)/>

4 2-15-79 22.49 2 342 52 66 200 53. 70. 0 3208

33 2-15-79 22.49 4 208 94 65 200 96 100. 0 0417

51 2-15-79 22.49 3 275 73.65 210 74. 90. 0.2162
~

163 3-26-79 22.18 3 577 79 33 200 80. 97. 0 2125

137 3-26-79 22.18 4 327 95 97 290 97. 122. 0.2577

194 3-26-79 22.18 1 500 33 27 2n0 34. 38. 0 1176

171 3-26-79 22.18 1 730 38 37 200 39. 45. 0 1538

305 4-20-79 21.98 3 893 85 58 2a0 86 107. 0 24*2

~ '21 4-20-79'''21.98 1 953 42 93 200 43. 60. 0 3953
~

3 .

340 4-20-79 21.98 3.760 '82 6* 200 R3. 107. 0 2892

. _ _ _ _ _ _ _

--

P AVERAGE = 0 22*9

5a 0 1023

. .- ..
- _ . . . _

H AVERAGE = 68.5

_ _ _ _
ABS (P AVENAGE) + 2S = 0 4295

._ _ _ _ _ _ _ _ . . _ _ _ _
L= 0.7249

, - .

\ . f; b
.<-....... RASs ............

.. _ - - . . . _- -

U
, .
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CATEGORY I, GAMMA
,

INTERVAL 3, 101 - 300 MREM
PR OCE.S S OR NAME : NAME & NL?fBER

OMITTEDPROCESSOR CODE NO. :
-. . .

~

SOURCE : COBALT-60 IRRADIA70R
'"

IRRADIATION DISTANCE : SHOWN BELow

.

EXPOS. IRRA. IRRa. DEEP 00bE EQUIVALENT, CX-1.0i
3091uETER DATE RATE TluE EXPOSURE DIST. DELTV. REPOHT.

NUMBER IRRADIATED (MR/ MIN) (MIN) (MR) (Cu) ( Mi- A) (MREM) Fs(H'-H)/r

35 2-26-79 88.73 2.725 241.79 lon 244. 290. 0.1885

3 2-26-79 88.73 1 657 147 00 100 148. 165. 0 1149

27 2-26-79 88.73 2 675 237.35 100 240. 270. 0 1250

172 3-22-79 87.97 1 922 169 05 loo 171 186. 0 0877

162 3-22-79 87.97 2 020 177.70 100 179. 200. 0 1173

13R 3-22-79 87.97 l'.722 151 45 100 153. 187. 0 2222

192 3-22-79 B7.97 2 353 207 02 100 209. 240. 0 1483

308 4-18-79 87.11 2 470 215 16 100 217. 260. 0 1982

349 4-18-79 87.11 1 558 135 75 100 137. 135. -0.0146

323 4-18-79 87.11 1 210 105.40 100 106. 135. 0 2736

-

._ _ ... . . ..

o AVERAGE = 0 1461

S= 0.0803

H AVERAGE = 180..

25 = 0 3067ABS (P AVENAGE) +

_ . _ _ . . .
. . _ _

L= 0 4407

~

__.. .. [D .O. .'. ',.. _ _ . . . _ . . . _ . . . _ . . _. . _ _ _ _ _ _ _ _ _ _ _ . . _ _ . . . . _ . _.

t )
********** PASS ************

; -

s TJ

j ,' j' '

L. M. _ _ -

.. . . . . . . . .-- _ . _ . . . . . . _ . _.. . . . . - - _ _ .
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'. CATEGORY I, GAMMA
*

.

INTERVAL 4, 301 - 10 000 MREM.

PROCESSOR NAME : NAME o NUMBER

OMI1EEDPROCESSOR CODE NO. :
.

TYPE OF DOSIMETER
SOURCE : COBALT-60 IRRADIATOR

~
: FILM

~

IRRADIATION DISTANCE : SHOWN BELOw
_ _ _ _ _

EXPOS. IRRA. IRRA. DEEP 00bE EQUIVALENT, CX=1 01
00tfuETER DATE RATE TIuE EXPOSURE DIST. DELIV. REPORT. -

NUMBEP IRRADIATED (MR/ MIN) (MIN) (MR) (CM) (MREM) (MREM) P=(N*-M)/F

25 2-20-79 88.92 70 967 6310 35 100 6373. 7400. 0 1611

53 2-20-79 88.92 10 525 935 88 100 945. 1100. 0 1640
~

36 2-20-79 88.92 11 572 1028.95 100 1039. 1100. 0 0587

5 2-20-79 88.92 7 953 707 21 100 714. 760. 0.0644

195 3-27-79 87.81 57 100 5013.95 100 5064. 5100. 0 0071

141 3-27-79 87.81 9 997 877 81 100 887. 1000. 0 1274

174 3-27-79 87.81 7 892 692 97 100 700 750. 0 0714

157 4- 8-79 87.43 54 350 4751 82 100 4799. 6300. 0 31E8

~ .i34 4- 8-79 87.43 6 000 524.58 100 530. 600. 0 1321

306 4- 8-79 87.43 102 667 8976 14 100 9066 1Q000. 0 1030

.

A AVERAGE = 0 1202

S= 0 0838

. _ H AVERAGE = 3011.7

ABS (o AVENAGE) 2S = 0 2878+

.p3 <D / ] . _. __ . . _ _ .
L= 0 3000. . . _ . _

'

u : -. .. -. . . :...

,

!: ********** PASS ************
_ _

3.- . .
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.
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CATEGORY II HIGH-ENERGY X RAY
,

INTERVAL 1, 10 - 800 RAD
PROCESSOR NAME : NAME & N1|MBER

PROCESSOR CODE NO. : OMDUED

TYDE OF DOSIMETER : FILM~

NRS TECHNIQUE : MFX
~

19pADIATION DISTANCE : 100 CM

IRRA. IRRA. OFEP ABSORBED 005E. CX = 1.33
00cluETER DATE RATE T1uE EXPOSURE DELIV. REPURT.
NUMBER IRRADIATED (R/ MIN) (MIN) (R) (RAD) (HAU) P=(He-M)/M

37 2-23-79 8.83 46 580 411 30 547 675.000 0.2340

55 2-23-79 8.83 20 090 177 39 236. 385.000 0.6314

6 2-23-79 8.83 3 830 33.82 45, 27.u00 -0.*000

26 2-23-79 8.83 50.410 445 12 592. 613.u00 0.0355

166 3-26-79 10.83 48 100 520 92 693. 675.000 -0.0260

161 3-26-79 10.83 7 140 77 33 103. 79.000 -0.2330

193 3-26-79 10.83 52 330 566.73 754 625.000 -0.1711

36a 4-25-79 10.54 32 660 344 24 .58. 750.u00 0.6376

345 4-25-79 10.54 25 260 266.24 354 610.000 0.7232

311 4-25-79 10.54 11 710 123 42 los. 355.u00 1.16*6
--

~
.

p AVEHAGE = 0.2596

S= 0.5067

N AVEMAGE = 394.6

ABS (o AVERAGE) + 25 = 1.2730

_. . . __
L= 0.3000

< - ... p-

j. ..........e FAIL **********
t'

(:

b: !:
a .

. . . . . . - . . . . .
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-
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[ CATEGORY II HIGH-ENERGY X RAY
'

INTERVAL 2, 30 - 100 MREM
PR0cESSOR NAME : NAME & NUMBER

DROCESSOR CODE NO. : OMI1TED

TYPE OF 00SIMETER : FILM
NRS TECHNIQUE : HFK

~

IRRADIATION DISTANCE 100 CM
.

IRRA. IRRA. SMALLOW DOSE LOUIV., Cx=1 260
00cIuETER DATE RATE TIwE EAPOSURE DELIV. REPURT.

NUM9ER IRRADIATED (MR/ MIN) (MIN) (NR) (MREu) (MR9M) P=(M*-H)/n

24 2-21-79 20.44 1 690 34.54 64 60 0.3636

38 2-21-79 20.44 2 225 45.48 57. 75 0.3158

7 2-21-79 20.44 3 395 69 39 87. lle. 0.3333

191 3-23-79 20.46 3 190 65 27 62 106 0.2927

167 3-23-79 20.46 3 815 78 05 98 12u. 0.22*5

16n 3-23-79 20.46 1 810 37 03 *7 6u. 0.2766

140 3-23-79 20.46 1 230 25 17 32. 50 0.5625

303 4-25-79 21.30 2 440 51 97 65. 10b. 0.6154

313 4-25-79 21.30 2.710 57.72 73. 10 7 0.*658

351 4-25-79 21.30 3 100 66 03 63. 11u. 0.3253
. _ _ _ _ .

.

P AVENAGE = 0.3775

5= 0.1283

. H AVEHAGE = 66.8

ABS (D AVERAGE) * 2S = 0.6341

, __ __ _ _
L= 1.8353

_ . 5.n a
,

'

........... ,,Ss ..........
,
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CATEGORY II, HIGM-ENERGY K PAT
,

INTERVAL 2. 10 - 100 HREM
PROCESSOR NAME :

NAME & NUMBER

PROCESSOR CODE No. : OMITTED

TYPE OF DOSIMETER : FILM
NPS TECHNIQUE : HFK

IARADIATION DISTANCE : 100 CM

IRRA. IRRA. OEEP DOSE EuulVALENT, Cx=1.260
00cluETER DATE RATE TIME EXPOSURE DELIv. REPORT.
NUMPEP IRRADIATED (MR/ MIN) (MIN) (MR) (wREM) (MHtM) P=(He-H)/H

24 2-21-79 20.44 1 690 34.54 64 60 0.3636

38 2-21-79 20.44 2 225 45.48 57. 75 0.3158

7 2-21-79 20.44 3 395 69 39 87 lle. 0.3333

191 3-23-79 20.46 3 190 65.27 82 100, 0.2927

167 3-23-79 20.46 3 815 70 05 98 120 0.2265

16n 3-23-79 20.46 1 810 37 03 *7. 69 0.2766

140 3-23-79 20.46 1 230 25 17 32. 50 0.5625

303 4-25-79 21.30 2.440 51.97 65 10b. 0.6156

313 4-25-79 21.30 2 710 57.72 73. 107 0.6658

351 4-25-79 21.30 3 100 66 03 83. lly. 0.3253
.

.

P AVEHAGE_= 0.3775
.

S= 0.1283

H AVENAGE = 66.8

. . . . _ ABS (o AVERAGE) * 2S = 0.6341

_ . _ . . ._.L= 1.8353

-

h Q:,?
.

8.
It eeeeeeeee** PASS **********

. . . ..
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CATEGORY II, HIGH-ENERGY X RAY
,

INTERVAL 3, 101 - 300 MREM,

AME : s'as & ymega

PROCESSOR CODE NO. : OMITTED

TYPE OF DOSIMET~ER : FILM
N85 TECHNIQUE : HFG

'

IRRADIATION DISTANCE : 100 CM
. _ _ . _

IRRA. IRRA. SMALLow OOSE touIV., CX=1.350
00cluETER DATE RATE TluE EXPOSURE DELIV. REPURT.
NUMBER IRRADIATED (MR/ MIN) (MIN) (MR) (MMEu) (MRtM) P=(M*-H)/M

39 2-20-79 62.55 1 870 116 97 158. 17u. 0.0759

23 2-20-79 62.55 1 305 81 63 110 124 0.1000
~

2-20-79 62.55 2 950 186 52 249. 24o. -0.006056

190 3-21-79 65.60 3 040 199.42 269. 250 -0.0683

168 3-21-79 65.60 1 520 99.71 135 16b. 0.2222

18n 3-21-79 65.60 1 970 129 23 176 197 0.1322

142 3-21-79 65.60 2 310 151 54 205. 26J. 0.2829

335 4-24-79 66.13 2 410 159 37 215. 22b. 0.0465

316 4-24-79 66.13 3 280 216 91 293. 337 0.1502

359 4-24-79 66.13 1.790 116 37 1e0. 170 0.0625
.

-

P AVEMAGE = 0.1020

5= 0.0998

._ M AVENAGE = 196.8

A8S(D AVERAGE) + 2S = 0.3015

_ . . . _ _ . _ . _ . _ . _ . _ _ . . . _ _ _ _ L= 1.0692

}.
'

n .

........... PASS **********;;

. ._ ._._{j _
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'.'^n
/ . _ _ _ . . _ _ _ _ _ _ . . .._ _ ]g,j _j



. , _ _ _ _ . . - . . . . _ ..

,' CATEGORY II, HIGH-ENERGY A RAY
*

INTERVAL 3. 101 - 300 MREM
~

PROCESSOR NAME : NAME & N M ER

.., PROCESSOR CODE NO. : OMIU'ED

TYPE OF DOSIMETER : FILM
Nes TECHNIQUE : HFG

IpoADIATION DISTANCE : 100 CM

IRRA. IRRA. DEEP DOSE EQU1 VALENT, CX=1.350
DOCIuETER DATE RATE TIME EXPOSURE DELIV. REPORT.
NUMBER IRRADIATED (MR/ MIN) (MIN) (MR) (MHEu) (MHtM) P=(N -M)/M

39 2-20-79 62.55 1.870 116.97 158 17u. 0.0759

23 2-20-79 62.55 1 305 81 63 110 121 0 1000

56 2-20-79 62.55 2 950 184 52 2*9 24o. -0.0040

190 3-21-79 65.60 3 040 199.62 269. 250 -0.0403

168 3-21-79 65.60 1 520 99 71 135. 16D. 0.2222

180 3-21-79 65.60 1 970 129 23 }74 197 0.1322

142 3-21-79 65.60 2 310 151 54 205. 26J. 0.2829

335 4-24-79 66.13 2 610 159 37 215. 223 0.0465

316 4-24-79 66.13 3 280 216.91 293. 33 7 0.1502

359 4-26-79 66.13 1 790 118 37 160. 17u, 0.0625

. __ .

P AVENAGE = 0.1020

5= 0.0996

H AVEMAGE = 196.8

_ . . A95(P AVERAGE) + 2S = 0.3015

. _ _ _ _ . _ _ _ _ _ . _. L= 1.0692
[;3 , .,

,. . ,

........... pag 5 ..........
... . . . . _ . _ . _ _ . _q .
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* CATEGORY II, HIGH-ENERGY A RAY'

,

INTERVAL 4, 301 - 10,000 MHEM
PROCFSSOR NAME : NAME & NUMBER

PROCESSOR CODE NO. : OMITTED

TYPE OF 00SIMETER : FILM
NBS TECHNIQUE : MFG

'

IopADIATION DISTANCE : 100 CM

_ . . . . . -

IRRA. IRRA. SMALLOW 00SE 90VIV., CX=1.280
DociuETED DATE RATE TIwE EXPOSURE DELIV. REPURT.
NUMBER IRRADIATED (MR/ MIN) (MIN) (MR) (MREM) (MR9M) P=(H.-H)/H

~

22 2-14-79 877.20 5 085 4460 56 5710, 6409. 0.1208

Aa 2-13-79 105.20 3 110 327 17 419 490 0.1695
~

57 2-14-79 877.20 2 340 2052 65 2627 3009 0.1420

e 2-13-79 105.20 3.490 367 15 470 52*. 0.1149

150 3-21-79 860.30 6 300 5419.89 6937. 7423 0.0703

143 3-21-79 860.30 5.930 5101 58 6530. 690u. 0.0567

175 3-19-79 102.90 5 685 584 99 749, 669 -0.1455

117 4-24-79 896.30 3 690 3307 35 6233. 4095 -0.0326
"

331 4-24-79 73.27 3 820 279.89 358. 400 0.1173

356 6-24-79 73.27 6 670 488.71- 626, 593 -0.0*95

.

D AVEMAGE = 0.0564

_
S= 0.1008

. H AVEMAGE = 28e5.9

ABS (o AVERAGE) + 25 = 0.2580

_ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ ._ __. L = 0.5000
.

e

........... pass ..........
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CATEGORY II. HIGH-ENERGY x RAY.

INTERVAL 4, 301 - 10,000 MREM
PROCESSOR NAME : NAME & NUMBER

PROCESSOR CODE NO. : OMUTED

Type OF DOSIMETER : FILM
NAS TECHNIQUE : MFG

IARADIATION DISTANCE : 100 CM

.

IRRA. IRAA. DEEP DOSE EuulvaLENT, Cx=1.230
009IuETER DATE RATE TIME EXPOSURE DELIV. REPURT. *

NUMBER IRRADIATED (MR/ MIN) (MIN) (MR) (uREN) (MRtu) P=(H+-H)/M

22 2-14-79 877.20 5 085 4460 56 Ssd6 6150 0.1210

en 2-13-79 105.20 3 110 327 17 402. 48u. 0.1940

57 2-14-79 877.20 2 340 2052 65 2525. 2900 0.1485

8 2-13-79 105.20 3.490 367 15 452. 50*. 0.1150

150 3-21-79 860.30 e.300 5419 89 6666. 7133 0.0705

143 3-21-79 860.30 5.930 5101 58 6275. 655u. 0.0438

175 3-19-79 102.90 5 685 584.R9 720. 613 -0.1458

317 4-24-79 896.30 3.690 3307.35 4068. 3930 -0.0324

331 4-24-79 73.27 3 820 279 89 344 38*, 0.1163

356 6-24-79 73.27 6 670 488 71 ~ 601. 57d. -0.0483
_ . . . _

.

P AVENAGE = 0.0583

,
S= 0.1047

. H AVENAGE = 2752.9

, ABS (D AVERAGE) * 25 = 0 . 2 t,7 7

. . . _ _ ... . _ _ . . . . _ _ _ _

L= 0.5000

' ~

3)]h pi i ,g ........... PASS ***** ....
'

. g' ,U, !! |..

5 l'f1i

x ._ 1 ,,.
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CATEGORY III, low-ENERGY X RAY
,

INTERVAL 1, 150 - 300 MDEM
PROCESSOR NAME : NAME & NUMBER

PROCESSOR CODE NO. : OMITTED

TYPE OF DOSIMETER : FILM
NBS TECHNIQUE : L-G

~~ IpoADIATION DISTANCE : 200 CM
. _

IRRA. IRRA. SMALL0w OOSE toulv., CX30.810
30cluETER DATE RATE TIwE EXPOSURE DELIV. REPvAT.

NUM8ER IRRADIATED (MR/ MIN) (MIN) (MR) (9REu) (MRLM) P=(H. H)/M

41 2-26-79 114.50 1 890 216.41 175. 190 0.0857

58 2-26-79 114.50 2 920 334 34 271. 340 0.2841

9 2-26-79 114.50 2 260 258.77 210 219 0.0

21 2-26-79 114.50 1 780 203 81 105. 18*. 0.1152

176 3-13 79 116.80 2 660 310 69 252. 28*. 0.1270

189 3-13-79 116.00 2 770 323.54 262. 34u. 0.2977

144 3-13-79 116.80 3 010 351 57 285. 315 0.1053

353 4-28-79 116.00 2 510 291 16 236. 320 0.3559
.

33A 4-28-79 116.00 1 880 218.08 177. 203 0.1582

325 4-28-79 116.00 1 930 223.48 lel. 239 0.2707
.-

.

P AVEHAGE = 0.1800

S= 0.1146

. . _ M AVENAGE = 221.4

_ ABSto AVERAGE) + 25 = 0.4092

. _. __.____ . . _ . _ _ _ . . . . . _ . ._.._ L = 1.0081
,

^
- -

- [..
- -- -

~

........... , ASS ..........

i f I
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CATEGORY III, LOW-ENERGY X ray**

,

INTERVAL 1, 150 - 300 McEM
PROCESSOR NAME : NAME & NUMBER

OMUTED
. PROCESSOR CODE NO. :

TYRE Or 00SIMETER : FILM
N85 TECHNIQUE : L-G

~

IRRADIATION DISTANCE : 200 CM

IRRA. IRRA. DEEP OOSE EQU1 VALENT. Cx=0.250
DOCIMETER DATE HATE TIME EXPOSURE DELIV. REPuRT.
NUMBER IRRADIATED (MR/ MIN) (MIN) . (MR) (MREu) (MRLu) P=(H+-M)/M

41 2-26-79 114.50 1 890 216.41 54 Sy. 0.0926

58 2-26-79 114.50 2 920 334 34 66 100 0.2857

9 2-26-79 114 50 2 260 258 77 65. 65 0.0

21 2-26-79 116.50 1 780 203.81 51. 55 0.0786

176 3-13-79 116.80 2 660 310 69 78. 86 0.1282'

189 3-13-79 116.80 2.770 323 54 61, 105 0.2963

144 3-13-79 116.80 3 010 351 57 88. 97 0.1023

353 4-28-79 116.00 2 510 291 16 73 109 0.3699
^ ~ '

33R 4-28-79 116.00 1 880 218 08 55. 65 0.1818

325 4-28-79 116.00 1 930 223 8e 56 71 0.2679

.

R AVENAGE = 0 1803

S= 0.1190

H AVEMAGE = 68.5

25 = 0.6184ABS (P AVERAGE) *

. . . . _ _ . . _ . _ . .__.
L= 1.8124

.
*

j p' .z.z. ,, . ._. . . . ..

j' ;; eeeeeeeeeee PASS ee*******e

... (' '
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' CATEGORY III, Low-ENERGY x RAY
,

INTERVAL 2, 301 - 10,000 HREM
PR0cESSOR NAME : NAME & NL'MBER

PROCESSOR CODE NO.

TYRE OF 00SIMETER : FILM
NBS TECHNIQUE : L-G

IppA0!ATION DISTANCE : 200 CM
-

.

IRRA. IRRA. SMALLOW DOSE 40VIV.. Cx=0 810
'OCIwETER DATE RATE TIME EXPOSURE DELIV. REPURT.
NUMBER IRRADIATED (Mk/ MIN) (MIN) (MR) (MHEM) (MH4M) P=(H+-H)/H

42 2-26-79 286.40 18 150 5198 16 4211. 2835 -0.3268

59 2-26-79 286.40 37.4eo 10728 54 8690. 7500 -0.1369

2R 2-26-79 286.40 2 980 853 47 691. 830 0.2012

10 2-26-79 286.40 15 920 4559.48 3693. 2759 -0.2553

177 3-14-79 288.60 1 660 479 08 388. 402 0.0438

145 3-14-79 288.60 11 840 3417 03 2768 2709 -0.0246

157 3-14-79 288.60 1 880 542 57 639. 520, 0 1982

357 4-29-79 288.80 29.900 8635 12 6994 6973 -0.0027

336 4-29-79 288.80 3 610 1042 57 844 1377 0.6315
~

310 4-29-79 288.80 1 770 511 18 41.. 500 0.2271
. . . . _ _ _ _ _

.

P AVENAGE = 0.0555

S = 0.2774

H AVEHAGE = 2913.2

._ ABS (A AVERAGE) + 25 = 0.6103

. .
L= 0.5000

p 3 .; .

'i, ........ee* FAIL **********
U
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* '
', CATEGORY III, Low-ENERGY X RAY'

INTERVAL 2. 301 - 10,000 MREM
PROCESSOR NAME : NAME & NUMBER

OMITTEDPROCESSOR CODE NO. :

TYPE OF DOSIMETER : FILM_

NBS TECHNIQUE : L-G

IRRADIATION DISTANCE : 200 CM
.

IRRA. IRRA. DEEP OOSE EQU1 VALENT, Cx=0.250
30cluETEP DATE RATE TIME EXPOSURE DELIv. REPORT.
NUMRER IRRADIATED (MR/ MIN) (MIN) (MR) (MHEw) (MHpp) P=(M*-n)/M

42 2-26-79 286.40 18 150 5198 16 1300. 873 -0.3269

59 2-26-79 286.40 37.460 10728 54 2682. 230V. -0.142*

28 2-26-79 286.40 2 980 853.47 213. 22V. 0.0329

10 2-26-74 286.40 15 920 6559.48 11*0. 859 -0.2564
'

177 3-14-79 288.60 1 660 479 08 120. 123 0.0617

145 3-14-79 288.60 11 860 3417 03 854. 75V. -0.1218

157 3-14-79 288.60 1 880 542.57 136. 162 0.1912

357 4-29-79 288.80 29 900 8635 15 2159. 215V. -0.0042

336 6-29-79 288.60 3 610 1042 57 261. 423 0.6286

310 4-29-79 288.80 1 770 511 18 128. 157 0.2266
. _ _

.
-

. P AVENAGE = 0.02/1

- S= 0.2759

_ __ M AVEHAGE = 899 3

ARS(D AVERAGE) + 25 = 0.5786

. . _ _ . __ _ _. ___ _.
,L= 0.5002

M @ l' 7; .

't ! .********** FAIL **********g ,
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' ' , CATEGORY IV. BETA
'

INTERVAL 1, 150 - 300 MpEM
PROCESSOR NAME : NAME & NUMBER

OMUTEDPROCESSOR CODE NO. :

TYPE OF 00SIMETER : FILM
SOURCE : STRONTIUM-90

IRRADIATION DISTANCE : 35 Cu
.- .

IRRA. IRRA. SMALL0w DOSE toulv., Cx=0.966
10cI'ETER DATE RATE TIME OOSE DELIV. REPURT.
NUMBEA IRRADIATED (MHAD/H) (MIN) (MREu) (uMEu) (MRtM) P=(N -H)/M

43 2-18-79 152.30 1 860 283.28 276 32u. 0.1679

tc 2-18-79 152.30 1 080 164.48 159 20 /. 0.3019

12 2-18-79 152.30 1 580 240 63 P33, 26u. 0.1159

24 2-18-79 152.30 1 780 271 09 262 300 0.1650

156 3- 9-79 152.00 1.700 258 40 250. 273 0.1000

189 3- 9-79 152.00 1 290 196 08 190. 214 0.1211

149 3- 9-79 152.00 1 320 200 66 194 200 0.0722

S02 5-10-79 151.30 1 670 252 67 264 273 0.1270
_

503 5-10-79 151.30 1 220 186 59 178 213 0.2079
.

504 5-10-79 151.30 1 900 287.47 278. 310 0.1151

. _ _ . . . . _ ,

P AVENAGE = 0.1674

S = 0.0058

H AVENAGE = 226.2

+ 2S = 0.2790ABS (D AVERAGE)
[b GT) G' ( .~

_ . _ . . _
L= 0.9973' ' '

||'
~~~

]
~

*

~~ bass ~ * ***..........*

, -| 3' " - v . L ,w
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' '', CATEGORY IV. BETA.

INTERVAL 2, 301 - 10,000 MREM
PROCESSOR NAME : NAME & NUMBER

PROCESSOR CODE No. : OMITTED

TYPE OF 00SIMETER : FILM
SOURCE : STRONTIUM-QO

~

IppADIATION DISTANCE : 35 Cu
.

IRRA. IHRA. SHALLOW 00SE toulv., Cx=0.96o
004IuETER DATE RATE TIME DOSE DELIV. REPURT.
NUMBER IRRADIATED (MRAD /M) (MIN) (MREu) (uNEM) (MRtM) P=(H+-H)/M

44 2- 6-79 152.30 46.800 7127.64 6889 6700 -0.027*

13 2- 6-79 152.30 4 890 744.75 720, 850 0.1806
' ' ~~

3n 2- 6-79 152.30 12 190 1656.54 1794 2573 0.4353

183 3-21-79 152.00 3 710 563.92 545. 68u. 0.2477

152 3-21-79 152.00 17 660 2684 32 2596 2960 0 1411

169 3-21-79 152.00 6.740 1024.48 990. 873 -0.1162

13o 3-21-79 152.00 9 220 1401 44 1354, 1600 0.1817

354 4-23-79 151.60 3 540 53e.66 519. 740 0.*258

314 4-23-79 151.60 53 600 8125.76 7854 853e. 0.0868

327 4-23-79 151.60 5 690 862.60 834, 973 0.1691

.

P AVEMAGE = 0.1725

5= 0.1734

.__ _ . N AVEMAGE = 2409.3

0.5193ABS (o AVERAGE) 25+ =
,

_ __ .. _. . _ . _ ._ . .__
L= 0.5000

..........' FAIL **********

<! _

$[ f,,i.

. - _ . . . . . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ . _ _ .e
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'

,' CATEGORY V, NEUTRON
'

INTERVAL 1, 100 - 300 MREM
PROCESSOR NAME : NAME & NUMBER

PROCESSOR CODE NO. :

TYPE OF DOSIMETER : FILM
SOURCE : CALIFORNIUM-252

~ ~ ~ ~ IRRADIATION DISTANCE : SHOWN BELOW
_ . . _

NOTE : DELIVERED DOSE EQUIVALENT INCLUDES THE
ROOM RETURN (SCATTER) CORRECTION FACTOR
SHOWN BELOW

.

- _ _ _ . .

DOSE EG. IRRA. 1RRA. DEpP DOSE EQUIVALENT
'OC IwETER DATE RATE TIME DIST. SCATTER DELIV. REDORT.
NUM9EP IRRADIATED (MREM / MIN) (MIN) (CM) C.F. (MREM) (MREM) P=(M*-H)/n

75 2-21-79 78.45 1.336 50 1.015 106. 150. 0 4151

64 2-21-79 78.45 2.543 50 1.015 202. 275. 0.3614

72 2-21-79 78.45 3.733 50 1.015 297. 358. 0 2054

62 2-21-79 78.45 2.383 50 1.015 190. 235. 0 2368

200 3-13-79 77.33 2.335 50 1.015 183 142. -0 2240

199 3-13-79 77.33 3.600 50 1.015 283. 380. 0 3428

-

3-13-79 77.33 3.446 50 1.015 270. 290. 0 0741205

374 4-26-79 74.93 2 223 50 1.015 169. 436. 1 5799

368 4-26-79 74.93 1.530 50 1.015 116. 310. 1 6726
.

363 4-26-79 74.93 2.339 50 1.015 178. 356. 1 0000

o AVERAGE = 0 5664
.

5= 0 6377

. . . _ _ _ .. _ _ _ _ _ . _ - _ _ . _ _ . . _ _ _ _ _ _ . . _ _ _ . _ . .
H AVERAGE = 199 4

25 = 1.8417
.. . . fi) '^' ''l E.7._ __ . ABS (P AVEHAGE) +

L = 1 0623

| :[ ~ l
'
.

#

- l]!
.

....****** FAIL ************

/ _. _ . . _ __ _ . .

1 c,, c, , .;
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CATEGORY V, NEUTRON
.

INTERVAL 2, 301 - 5,000 MREM
NAME & NUMBERPROCESSOR NAME :

PROCESSOR CODE NO. :

TYPE OF 00SIMEIER : FILM. . _

SOURCE : CALIFORNIUM-252

' IRRADIATION DISTANCE SHowN BELow

NOTE : DELIVENED DOSE EQUIVALENT INCLUDES THE
000M RETURN (SCATTER) CODAECTION FACTOR
SHOWN BELOW

DOSE EQ. IRRA. IRRA. DEtP OOSE EQUIVALENT
OSIuETER DaTE RATE TIME DIST. SCATTEH OELIV. REPORT.
NUMBER IRRADIATED (MREM / MIN) (MIN) (CM) C.F. (MREM) (MREM) P=(H+-H)/M

70 2-25-79 78.22 49.660 50 1.015 3943. 5050. 0 2808

63 2-25-79 78 22 4.443 50 1.015 353 510. 0 44*8

65 2-25-79 78 22 23.550 50 1.015 1870. 2215. 0 1845

74 2-25-79 78 22 11.690 50 1.015 928. 1240. 0.3362

207 3-15-79 77.22 57.500 50 1.015 4507. 5020. 0 1138

198 3-15-79 77 22 10.320 50 1.015 809. 1000. 0 2361

203 3-15-79 77.22 39.500 50 1.015 3096. 3*80. 0 1240.

365 4-18-79 75.36 11.400 50 1.015 872. 1065. 0 2213

369 4-18-79 75.36 32.000 50 1.015 2448. 3180. 0 2990
.

373 4-10-79 75.36 6.636 50 1.015 508. 590. 0 1614

o AVERAGE = 0 2402

5= 0 1029

_ _.____ __ ft AVERAGE = 1933.4
.

ABS (P AVEHAGE') 25 = 0 4660+

g7 c.,s

. .;.. _ _
L= 0 5000'

_,

I
!_i

'i ,r ,,

-- Q,,' m _ u . _ __ . _ _ _ _ _ _ . _ _ _ _ . . _ .._
********** PASS ************

i !' : '
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, CATEGORY VI. GAMMA COMPONENT
'

PAGE 1 0F 3
'

P US HIGH-ENERGY X RAY
_ _

0F GAMMA L

INTERVAL 1, 50 - 100 MREM
PROCESSOR NAME : NAME & NUMBER

OM M ED
PROCESSOR CODE NO. :

' ~~~' TYPE OF DOSIMETER : FILM
SOURCE : COBALT-60 IRRADIATOR _ ' , _

~ IRRADIATION DISTANCE : 200 CM

DELIVERED DOSE EQUIVALENT
IRRA. IRRA. SHALLOW DEEP

OSIuETER OATE RATE TIME EXPOSURE CX=1 01 Cx=1.01
NUMPER IRRADIATED (MR/ MIN) (MIN) (MR) (MREM) (MREM)

45 2-13-79 22.51 2.822 63.52 64 64

le 2-13-79 22.51 1 053 23.71 24 24

le 2-13-79 22.51 2 073 46.67 *7. 47.

173 3-14-79 22.27 0.662 14.29 14 14

151 3-14-79 22.27 2 308 51.41 52. 52.

187 3-14-79 22.27 0 7e0 16.93 17. 17.

15s 3-14-79 22.27 3.5eo 79.28 80. 80.

350 4- 1-79 22.13 0 927 20.51 21. 21.

332 4- 1-79 22.13 1 745 38.62 39. 39.

302 ..
4- .1-79 22.13 0.663 14.68 15. 15.

.

* -mew

* * h" * N =w wmeeWe.e-e . - - g
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* CATEGORY VI. x RAY COMPONENT PAGE 2 0F 3'
,

0F GAMMA P US HIGN-ENERGY x RAYL
*

_

INTERVAL 1, 50 - 100 MREM
AROCESSOR NAME : NAME & Em

OMIDID~

PROCESSOR CODE NO. :

____ NAS TECHNIQUE : HFK

~~ IRRADIATION DISTANCE : 100 CM

'

-

OELIVERED DOSE EQUIVALENT
1RRA. SHALLOW OEEPIARA. -

OSIMETER DATE RATE TIME EXPOSURE Cx=1 26 Cx=1.26
NtiMBEP IRRADIATED (MR/ MIN) (MIN) (MH) (MHEM) (MNEM)

45 2.-21-79 20.44 0 980 20.03 25. 25.

14 2-21-79 20.44 2 620 53.55 67. 67.

19 2-21-79 20.44 0 730 14.92 19. 19.

173 3-23-79 20.46 1 540 31.51 40. 40.

151 3-23-79 20 46 0.780 15.96 20. 20.

.187 3-23-79 20.46 0.810 16.57 21. 21.

158 3-23-79 20.*6 1 040 21.28 27. 27.

35n 4-25-79 21 30 2 110 44.94 57. 57.

332._. 4-25-79 21 30 0 670 14.27 18. 18.

302 4-25-79 21.30 1 670 35.57 45. 45.
,

___ _ . _ . _ . . _

e 9e 99 h_ eem - e% we y-ee .w .e

. - - . _ .pu -- } .
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'' CATEGORY VI, TOTAL OF GAMMA PLUS X RAY PAGE 3 0F 3
,

INTERVAL 1, 50 - 100 MREM
PROCESSOR NAME : NAME & NUMBER

OMERED~

PROCESSOR CODE NO. :

TYPE OF 00SIMETER : FILM
-

.-

TOTAL SHALLOW DOSE EQUIVALENT TOTAL DEEP 00SE EQUIVALENT
nOCIwETEP DELIVERED REPORTED DELIVERED REPORTED
NUMAEA (MREM) (MREM) P=(H+-H)/H (MREM) (MREM) P=(H.-M)/H

45 89 125. 0.4045 89. 125. 0.4045

14 91 110. 0.2088 91 110. 0 J88

19 66 90. 0.3636 66 90. 0.3636

173 54 65. 0.2037 54. 65. 0.2037

151 72 98. 0.3611 72 98. 0.3e11

187 38 38. 0.0 38. 38. 0.0

15E 107 130. C.2150 107. 130. 0.2150

35n 78 45. -0.4231 78. 45. -0.4231

33? 57 115. 1.0175 57. 115. 1.0175
~ ~~

60 80. 0.3333 60. 80. 0.3333302

_ . . . . . . . _ _ . . _ _ _ . . . - . .

P AVERAGE = 0 2684 PAVERAGE = 0.2684 .

S= 0 3594 S= 0.3594

H AVERAGE = 71.2 H AVERAGE = 71 2

+ 25 = 0.9872ABS (P AVERAGE) + 2S = 0.9872 ABS (p AyERAGE)

1 7777
. _ _ _ _ _ _ _ . L= 1 7777 L =

=r-- -

eAss.
..................... PAS, ........... ..........

..

e

!-
'
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CATEGORY VI, GAMMA COMPONENT
~ ~

PAGE 1 0F 3-
.

P US HIGH-ENERGY X RAY0F GAMMA L

INTERVAL 2. 101 - 300 MaEM _ . _ . _

PROCESSOR NAME : MAME & NUMBER
~ ~ ~~

PROCESSOR CODE NO. : OMITTED

TYPE OF DOSIMET
SOURCE : COBALT-60 IRRADIATOR

~ ER : FILM

. ._ IRRADIATION DISTANCE : 100 CM

DELIVERED DOSE EQUIVALENT
_ . . . _ _ _ _ _IARA. IRRA. SMALLOW OEEP

09IuETER DATE RATE TIME EXPOSURE Cx=1 01 Cx=1.01
NUWREP IRDAOIATED (MR/ MIN) (HIN) (MR) (MREM) (MHEM)

54 . 2-13-79 22.51 2 607 58.69 59. 59.

15 2-13-79 22.51 .
5 307 119.45 121. 121.

46 2-13-79 22.51 7.027 158.17 160. 160.

178 3-14-79 22.27 4.690 106.45 105. 105.

186 3-14-79 22.27 3 395 75.61 76. 76.

147 3-14-79 22.27 3.490 77.72 78. 78.

153 3-14-79 22.27 4 817 107.27 108. 108.

315 4- 1-79 22.13 2 260 50.01 51. 51.

324 4- 1-79 22.13 4.028 89.15 90. 90.

346 4- i-79 22.13 2 522 55.80 . . . . _ .
56. 56.

.

.

. _ _ _ . . _ _ . . . _ _ _ . _ _ - - _ . .
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CATEGORY JI. X RAY COMPONENT PAGE 2 0F 3* *

P US HIGH-ENERGY x RAY
.

OF GAMMA L

' ' INTERVAL 2, 101 - 300 MAEM . _ . ._

PkCCEss0R NAME : NAME & NI!MBER

OMED
PROCESS 0R CODE NO. :

N8s TECHNIQUE : HFG

"

~ IpoADIATION DISTANCE : 100 CM

DELIVERED DOSE EQUIVALENT.

IARA._.. IRRA. SHALLOW DEEP
,

OSIuETER DATE RATE TIME EXPOSURE Cx=1 35 Cx=1.35
NUW8ER IRAADIATED (MR/ MIN) (MIN) (Ma) (MREM) (MREM)

54 2-20-79 62 55 1 780 111.34 150. 150.

15 2-20-79 62.55 0 950 59.42 80. 80.

46 2-20-79 62.55 1 185 74.12 100. 100.

17e 3-21-79 65.60 0.480 31.49 43. 43.

186 3-21-79 65.60 2 210 14*.98 196. 196.

147 3-21-79 65.60 0.420 27.55 37. 37.

.153 3-21-79 65.60 0.480 31.49 43. 43.

315 4-24-79 66.13 1 400 92.59 125. 125.

324 _ 4-24-79 66.13 0 410 27.11 37. 37.

346 6-24-79 66.13 1 590 105.15 _. _ 142. 142. ,

.
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'

CATEGORY VI. TOTAL OF GAMMA PLUS X' RAY PAGE 3 0F 3,

INTERVAL 2. 101 - 300 MAEM
PROCESSOR NAME : NAME & NIM ER

OMmEDPROCESSOR CODE NO. :

TYPE OF DOSIMETER : FILM
.

TOTAL SHALLOW OOSE EQUIVALENT TOTAL DE P DOSE EQUIVALENTE

DOCTWETER DELIVERED REPORTED DELIVERED REPORTED
NUMmER (MREM) (MREw) p=(He-H)/H (MREM) (MREM) P=(H+-H)/H

54 209 194 -0.0718 200 194. -0.0718

15 201 153. -0.2388 201 153. -0.2388

46 260 162. -0.3769 260. 162. -0.3769

178 148 81. -0.4527 148. 81. -0.4527

186 272. 529. 0.9449 272. 529. 0.9449

147 115 170. 0.4783 115. 170. 0.4783

153 151 235. 0.5563 151 235. 0.5563

315 176 185. 0.0511 176. 185. 0.0511

3P4 127 81. -0.3622 127. 81. -0.3622

346 198 195. -0.0152 198. 195. -0.0152

.

. P AVERAGE = 0 0513 PAVER 4GE = 0.0513 -

S= 0.4652 S- 0.4652

H AVEAAGE = 185.7 H AVERAGE = 185 7

25 = 0.981725 = 0.9817 ABS (P AVERAGt)ABS (P AVERAGE) ++

. . , _ _ . _ . _ _ _ _ _ _ . . L= 1 1007 L= 1.1007

********** PASS *********** ********** P Ass _ ***********,

.

*e **=====e= ==g . e. e , ,- ._
'
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', *' CATEGORY VI, GAMMA COMPONENT PAGE 1 0F 3
'

0F GAMMA P US HIGH-ENERGY X RayL

INTERVAL 3, 301 - 10,000 MREM
PROCESSOR NAME : NAME & NUMBER

0 MUTEDPROCESSOR CODE NO. :-

_.. SOURCE : COBALT-60 IRRADIATOR

IRRADIATION DISTANCE : 100 Ck

DELIVERED DOSE EQUIVALENT
IARA. IRRA. 5 HALLOW DEEP

OSIuETER DATE RATE TIME EXPOSURE Cx=1.01 Cx=1.01
NUMAEP IRRADIATED (MR/ MIN) (MIN) (Mw) (MWEM) (MREM)

50 2- 6-79 89.37 1 625 145.23 1*7. 147.

16 2- 6-79 89.37 56.450 5044.93 5095. 5095.

18 2- 6-79 89.37 1 545 138.08 139. 139.

32 2- 6-79 89.37 52.450 4687.45 4734. 4734

155 3-13-79 88.25 4 220 372.*1 376. 376.

179 3-13-79 88.25 6 040 533.03 538. 538.

148 3-13-79 88.25 2 977 262.69 265. 265.

10 VOID 4- 2-79 87.65 19.650 1722.32 1740. 1740.

49 VOID 4- 2-79 87.65 1 232 107.9e 109. 109.

24 VOIO 4- 1-79 87 68 46 183 4049.35 4090. 4090. -

.
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'. CATEGORY VI, X RAY COMPONENT PAGE 2 0F 3
'

P US HIGH-ENERGY x RAY. OF GAMMA L

INTERVAL 3, 301 - 10,000 MREM
PROCESSOR NAME : NAME & NUMBER

PROCESSOR CODE NO. :

TYPE OF 00SIMETER : FILM
_ NBS TECHNIQUE : MFG

_

IRRADIATION DISTANCE : 100 CM

DELIVERED DOSE EQUIVALENT
IARA. IRRA. SHALLOW DEEP

'OSIuETER DATE RATE TIME EXPOSURE Cx=1 28 Cx=1.23
NUMREP IRQADIATED (MR/ MIN) (MIN) (MR) (MREM) (MMEM)

/

50 2-13-79 105.20 2 695 '2a3.51 363. 349.

16 2-14-79 877.20 1 785 1565.80 2004. 1926.

18 2-13-79 105.20 2 4'd0 254.58 326. 313.

32 2-14-79 877.20 1;'.550 1359.66 17*0. 1672.

155 3-19-79 102.90 1,130 116.28 1*9. 143.

'

179 3-21-79 860.30 1 230 1058.17 1354 1302.

143 3-19-79 102.9J 5.015 516.04 661. 635.

10 VOID 4-24-79 896.30 3 820 3423.87 4383. 4211.

49 VOID 4-24-79 73.27 2 780 203.69 261. 251.

24 VOID 4-24-79 896.30 1 405 1259.30 1612. 1549. -

. - - . - . ._ .

__ _ _

FP 9 ' ' -
.
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.' '' CATEGORY VI TOTAL OF GAMMA PLUS X RAY
~~~

PAGE 3 0F 3'

INTERVAL 3, 301 - 10,000 MREM
PROCESSOR N Ae4E : NAME & NUMBER

~~ ~ ~ ~ '

PROCESSOR CODE NO. :

TYPE OF DOSIMETER : FILM
._ .

_ _ _ .. . . . .. _ _ .

TOTAL SHALL0w DOSE EQUIVALENT TOTAL DLEP DOSE EQUIVALENT
nosIwETER DELIVERED REP 0HTED DELIVERED REPORTED
NUMAER (MREM) (MREM) P=(He-H)/H (MREM) (MREM) P=(He-M)/H

~

E0 510 ~~ '500. -0.0196 496. 485. -0.0222
. __

16 7099 8000. 0.1269 7021 7900. 0.1252

18 465 371 -0.2022 452 357. -0.2102
-

32 6474 7140. 0.1029 6406, 7100. 0.1083

155 525 418. -0.2038 519. 418. -0.1946

179 1892, 1472. -0.2220 1840. 1*15. -0.2310

148 926 705. -0.2387 900. 675. -0.2500

10 VOIO 6123
~

0. -1.0000 5951 O. -1.0000

A9 VOID 370 O. -1.0000 360. O. -1.0000
_.

74 VOID 5702 O. -1.0000 5639. O. -1.0000
.

_ .

P AVERAGE = -0 0938 _.__. _ _ . P AVERAGE = -0.0963 -

S= 0 1603 5= 0.le37

H AVERAGE = 2555.9 H AVERAGE = 2519.1

. ABS (P AVERAGE) + 25 = 0.4144 ABS (P AVERAGL) 25 = 0.4238+

._. L= 0 5000 L= 0.5000

...e...eee PASS *e**eeeeeee eeeeeeeeee PASS *******ee**
_

~

p ;n. P .T ._ _ _ _ _ _.. . .. _ _ _ _ _ . .

!
. _ . . . .

t: !

\
f
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- . _ . . . 4,,,.. . _ . . _ .- .. ..__ _ .
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* ' CATEGORY VII, GAMMA COMPONENT' PAGE 1 0F 3.

0F BETA PLUS GAMMA

INTERVAL 1, 200 - 300 MDEM
PROCESSOR NAME : NAME & EMER

OMIU'ED
'

PROCESSOR CODE NO. :

._ SOURCE : COBALT-60 IRRADIATOR

IRRADIATION DISTANCE : 100 CM

/

DELIVERED DOSE EQUIVALENT,

IDRA. IRRA. SHALLOW DEEP
OS!uETER DATE RATE TIME Exp0SURE Cx=1 01 CX=1.01
NUMAEA IRRADIATED (MR/ MIN) (MIN) (Ms) (MNEM) (MREM)

31 . 2- 6-79 89.37 0.813 72.61 73. 73.

17 2- 6-79 89.37 1 920 171.59 173. 173.

48 2- 6-79 89.37 0.692 el.81 62. 62.

181 3-10-79 88.35 2 257 199.39 201. 201.

150 3-10-79 88.35 0.828 73.18 74 74

165 3-10-79 88.35 2 155 190.39 192. 192.

146 3-10-79 88.35 2 030 179.35 181. 181.

347 4- 1-79 87.65 0.703 61.65 62. 62.

309 4- 1-79 87.65 0 822 72.02 73. 73.

32n 4- 1-79 87.65 2 110 184,94 187. 187. -

-.
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CATEGORY VII, BETA COMPONENT PAGE 2 0F 3- --
,

_._ _ _.
OF BETA P US GAM 4AL

INTERVAL 1, 200 - 300 MREM
PROCESSOR NAME : NAME & NUMBER

OMInID~ ~ ~

FROCES;0R CODE NO. :

TYPE OF 00SIMETER : FILM
.._ SOURCE : STRONTIUM-90

,__. IRRADIATION DISTANCE : 35 Cu

DELIVERED DOSE EQUIVALENT.

IARA. IRHA. SHALLOW DEEP
OSIMETER DATE RATE TIME ABS. DOSE CA=.9665 Cx=0.00
NUMBER IRPADIATED (MRAD / MIN) (MIN) (MEAD) (MREM) (MREM)

31 2-26-79 152.30 1 180 179.71 174. O.

17 2-26-79 152.30 0.420 63.97 62. O.

48 2-26-79 152.30 1 010 153.82 149. O.

181 3-13-79 152.00 0 530 80.56 78. O.

150 3-13-79 152.00 1 200 182.40 176. O.

165 3-13-79 132.00 0.510 77.52 75. O.
~

146 3-13. '9 152.00 0.470 71.64 69. O.

347 4-16-79 151 60 1 030 156.15 151. O.

309 4-16-79 151 60 1 120 169.79 164. O.
'

320 6-16-79 151 60 0.490 7*.28 72. O.
.

*.w = =

b 4
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CATEGORY VII, TOTAL OF BETA PLUS GApuA PAGE 3 0F 3*

.

INTERVAL 1, 200 - 300 MREM
PROCESSOR NAME : NAME & NUMBER

OMITTEDPROCESSOR CODE NO. :

TYPE OF DOSIMETER : FILH

TOTAL DE P DOSE EQUIVALENTTOTAL SHALLOW DOSE EQUIVALENT E

00cIMETER DELIVERED REPORTED DELIVERED REPORTED
NUMAER (MREM) (MREM) P=(H.-H)/h (MREM) (NREM) P=(Ho-H)/M

31 247 282. 0.1417 73. 92. 0.2603

17 235 240. 0.0213 173 240. 0.3873

48 211. 241. 0.1422 62 84 0.3548

181 279 310. 0.1111 201. 210. 0.0448

150 250 263. 0.0520 74. 70. -0.05*1

165 267 372. 0.3933 192 197. 0.02e0

146 250, 350. 0.4000 181 230. 0.2707

347 213 250. 0.1737 62 80. 0.2903

309 237, 275. 0.1603 73. 95. 0.3014

32n 259 365. 0.4093 187. 190. 0.0160
__

P AVERAGE = 0 2005 PAVERAGE = 0.1898 .

S= 0 1460 5= 0.1626

H AVEPAGE = 244.8 N AVERAGE = 127.8

2S = 0.514925 = 0.4925 Ass (P AVERAGE)ABS (P AVERAGE) ++

.

L= 0.9587 L= 1.3269

.......... RASS ........... .......... eA,S ...........

,

. - _ . . . _ __ _
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.
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CATEGORY VII, GAMMA COMPONENT PAGE 1 0F 3.

P US GAMMA0F BETA L

INTERVAL 2, 301 - 10,000 MREM
PROCESSOR NAME : NAME & NUMBER

OMEPROCESSOR CODE NO. :

TYPE OF DOSIMETER : FILM
SOURCE : COBALT-60 IRRADIATOR

~~ ~ IRRADIATION DISTANCE : 100 C4

_, DELIVERED DOSE EuuIVALENT
1RRA. IRRA. SMALLOW DEEP

00sIMETER DATE RATE TIME EXPOSURE f. =1.01 Cx=1.01
Ni tMR ER IRRADIATED (MR/ MIN) (MIN) (MQ) NREM) (MREM)

47 2- 6-79 89.37 17 267 1543.12 1559. 1559.

20 2- 6-79 89.37 1 658 148.21 150. 150.

49 2- 6-79 89.37 15.588 1393.13 1407. 1407.

185 3-13-79 88.25 3.137 276.61 28C. 280.

184 3-13-79 8A.25 18.800 1659.10 1676. 1676.

164 3-13-79 88.25 6.770 597.45 603. 603.

__344 4- 1-79 87.65 16.555 1451.0. 1466. 1466.

358 6- 1-79 87.65 1 673 146.67 148. 148.

.312 4- 1-79 87.65 11 177 979.63 989. 989.

133 4- 1-79 87.65 2 838 248.78 251. 251. -

.
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.' CATEGORY VII, BETA COMPONENT
'~

PAGE 2 0F 3''

P US GAMMA0F BETA L

INTERVAL 2, 301 - 10,000 MREM
PROCESSOR NAME : NAME & NUMBER

PROCESSOR CODE NO. :

TYPE OF DOSIMET R
SOURCE : STRONTIUM-00

- E : FILM

_- . IRRADIATION DISTANCE : 35 Cu

_

DELIVERED DOSE EQUIVALENT
IARA. IRRA. SMALL0w DEEP

009IuETER DATE RATE TIME ABS. DOSE CA=.9665 CA=0.00
NUM8ER IRRADIA.TED (MRAD / MIN) (HIN) (M4AD) (MPEM) (MREM)

47 2-24-79 152.30 25 530 3888.22 3758. O.

2n 2-24-79 152.30 2 440 371.61 359. O.

49 2-24-79 152.30 3 630 552.85 53a.. O.

185 3-14-79 152.00 0.750 114.00 110. O.

184 3-14-79 152.00 27.770 6221.04 4080. O.

164 3-14-79 152.00 1 580 240.16 232. O.

344 4- 2-79 151.60 3.880 588.21 569. O.

358 +- 2-79 151 60 2 510 380.52 368. O.

312 4- 2-79 151 60 16 660 2525.66 2441. O.

333 4- 2-79 151 60 0 680 103.09 100. O.
-

.

#' # O D 4e sure emin 6 e h. 6 e
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CATEGORY VII TOTAL OF BETA PLUS GAMMA PAGE 3 0F 3.

INTERVAL 2, 301 - 10,000 MREM _
PROCESSOR NAME : NAME & NUMBER

OMInID~

PROCESSOR CODE NO. :

TYPE OF 00SIMETER : FILM
_

_ __ .

TOTAL SHALLOW OOSE EQUIVALENT TOTAL DE P DOSE EQUIVALENTE

nosIMETER DELIVERED REPORTED DELIVERED REPORTED
Nt!MPER (MREM) (MREM) P=(H+-H)/M (MREM) (MREM) P=(H+-M)/M

47 5317." 3270. 0.3850 1559. 2220. 0.4240-

20 509 530. 0.0413 150 258. 0.7200

49 1941 1900. 0.0211 1407. 1700. 0.2002-

185 390 428. 0.0974 280. 318. 0.1357

184 5756'. 3350. 0.4180 1676. 2000. 0.1933-

164 835, 680. 0.1856 603. 660. 0.1277-

344 2035 1980. 0.0270 1466 1700. 0.1596-

k
358 516 595. 0.1531 148. 165. 0.1149

0.3294 989. 1300. 0.3145312 3430 2300. -

._

351 415. 0.1823 251. 295. 0.1753333

.

P AVERAGE = -0 0892 PAVERAGE = 0.2573 -

S= 0 2269 S= 0.1885

H AVERAGE = 2108.0 M AVEPAGE = 852 9

.2 5 = 0.5391 ABS (P AVERAGL) + 2S = 0.6343ABS (P AVERAGE) +

L= 0 5000 L= 0.5136

. . ... - . . . -

- *****+++++ FAIL +++++++++++ ++++++++*+ FAIL +++++++++++
_

.
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CATEGORY VIIIe GAMMA COMPONENT PAGE 1 0F 3-

.

0F NEUTRON PLUS GAMMA

INTERVAL 1, 150 - 300 MREM
PROCESSOR NAME : NAME & NLHBER

~

PROCESSOR CODE NO. :

SOURCE : COBALT-60 IRRADIATOR

InpADIATION DISTANCE : 100 CM

NOTE : DELIVERED DOSE EOUIVALENT INCLUDES A GAMMA-RAY
CONTRIBUTION FR0u THE CF-252 SOURCE EOUAL TO
7.033 PERCENT OF THE NEUTRON DOSE EQUIVALENT

_. _ DELIVERED DOSE EQUIVALENT
IRRA. IRHA. SHALLOW DEEP

D09fuETER DATE RATE TIME EXPOSURE Cx=1.01 Cx=1.01
NUMBED IRPADIATED (MR/ MIN) (MIN) (MR) (MREM) (MREM)

66 2- 6-79 89.37 0.708 63.30 75. 75.

68 void 2- 6-79 89.37 1 370 122.44 124 124

71 2- 6-79 89.37 0.922 82.37 98. 98.

209 3-10-79 88.35 1 887 166.69 173. 173.

204 3-10-79 88.35 0.718 63.46 75. 75.

197 3-10-79 88.35 1 332 117.65 122. 122.

201 3-10-79 88.35 0.882 77.90 92. 92.
.

375 4-10-79 87.37 1 577 137.75 143. 143.

371 4-10-79 87.37 0 612 53.44 64 64

362 4-10-79 87.37 1 985 173.43 180. 180.

- - - . - - - -. . - - . . _ . - . . . . . . _ _ . .
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CATEGORY VIII NEUTRON COMPONENT PAGE 2 0F 3
.

0F NEUTRON PLUS GAMMA

INTERVAL 1, 150 - 300 MREM
PROCESSOR NAME : NAME & N M ER

RROCESSOR CODE NO. :
*

..___ SOURCE : CALIFORNIUM-252
. ..

IRRADIATION DISTANCE : SHOWN BELOW

NOTE : DELIVERED DOSE EcuIvaLENT INCLUDES THE
ROOM RETURN (SCATTER) CORRECTION FACTOR
SHOWN BELOW

DOSE EQ. IRRA. IRRA. DELIVERED DOSE EQUIVALENT
309IMETER DATE RATE TIME DIST. SCATTER bHALLOW DEEP
NUMBER IRRADIATED (MREM / MIN) (MIN) (CM) C.F. (MHEM) (MREM)

66 2-23-79 78.34 2.000 50 1.015 159. 159.

68 VOID 0- 0- 0 0.0 0.0 0 1.019 0. O.

71 2-25-79 78.22 2 613 50 1.015 207. 207

209 3-22-79 19.25 3.482 100 1.060 71. 71.

204 3-22-79 76.83 2.070 50 1.015 161. 161.

197 3-22-T9 19.25 2.443 100 1.060 50. 50.

201 3-22-79 76.83 2 536 50 1.015 198. 198.

3 75 ..._ _ _ 4-26-79 18.73 2.930 100 1.060 58. 58.

371 4-26-79 74.93 1.810 50 1.015 138. 138. .

362 4-26-79 18.73 3.739 100 1.060 74- 74

. . _ . . .

6 e
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''

CATEGORY VIII, NEUTRON PLUS GAMMA PAGE 3 0F 3
.

INTERVAL 1 150 - 300 MREM

PROCESSOR NAME : NAME & NUMBER

PROCESSOR CODE NO. :

TYPE OF DOSIMETER : FILM

TOTAL DEEP OOSE EQUIVALENT
DOSIMETER DELIVERED REPORTED
NUMBER (MREM) (MREM) P=(He-H)/H

66 234 300. 0.2821

68 VOID 124 O. -1.0000

71 305, 349. 0.1443
'

209 244, 255. 0.0451

. 204 236, 344 0.4576

197 172 225. 0.3081

201 290 385. 0.3276

375 201, 210. 0.044a

371 202 284 0.4059

. _. 362 _ _ .
254 _263. 0.0354

.

P AVERAGE = 0.2279

5= 0.1639
. . _ .

H AVERAGE = 237.6
.. .

ABS (P AVERAGE) + 25 = 0.5556

L= 0.9732,- .

. . . _ . . _ . . . . . . .___ _... __.

-
.

_ _ . . . _ _ _ ,_.____. .
*********** PASS **********

_

s
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* *
CATEGORY VIII, GAMMA CouRONENT PAGE.1 0F 3.,

0F NEUTRON PLUS GAMMA

INTERVAL 2, 301 - 5,000 MREM
RROCESSOR NAME : NAME & NUMBER

OMITTEDPROCESSOR CODE NO. :

TYPE OF DOSIMETER : FILM
SOURCE : COBALT-60 IRRADIATOR

_ , ,

'

IRRADIATION DISTANCE : 100 CM
~

_.

. .

NOTE : DELIVERED DOSE EQUIVALENT INCLUDES A GAMMA-ray
CONToIBUTION FR0u THE CF-252 SOURCE EQUAL TO
7.033 PERCENT OF THE NEUTRON DOSE EQUIVALENT

. . . . . _ . DELIVERED DOSE EQUIVALENT
IRRA. IRHA. SHALLOW DEEP

009IuETER DATE RATE TIME EXPOSURE Cx=1.01 Cx=1.01
NUMBEA IRRADIATED (MR/ MIN) (MIN) (MR) (MREM) (MHEM)

67 2- 8-79 89.31 15 092 1347.84 1589. 1589.

- 73 2- 8-79 89.31 2 512 224.32 266. 266.

69 2- 8-79 89.31 27.550 2460.49 2554 2554

200 3-12-79 88.26 7 138 630.17 654. 654

202 3-12-79 88.28 12 955 1143.67 1360. 1360.

.206 3-12-79 .__ _ _ _. 8 8 . 2 8 .1 102 97.26 114 116

210 3-12-79 88.28 12 325 1088.05 1294 1296 -

364 4- 9-79 87.40 3.403 297.45 309. 309.

372 6- 9-79 87.40 13.173 1151.35 1213. 1213.

367 4- 9-79 . _. 8 7 . 4 0 . _ . 2 707 236.56 286 284

. - . . .. . - . .-
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', CATEGORY VIII, NEUTRON COMPONENT - PAGE 2 0F 3
*'

.
.

0F NEUTRON PLUS GAMMA

_

INTERVAL 2. 301 - 5,000 MREM

PROCESSOR NAME : NAME & NUMBER
~ ~ ~ ~

OM m EDPROCESS 0R CODE NG. :

TYPE OF 00SIMETER : FILM
SOURCE : CALIFORNIUM-252_ . . _ . . ,

.

. IRRAOIATION DISTANCE : SNOWN BEL 0w

NOTE : DELIVERED DOSE EQUIVALENT INCLUDES THE
ROOM RETURN (SCATTER) C0QRECTION FACTOR
SHOWN BELOW

DOSE EO. IRRA. IRRA. DELIVERED DOSE EQUIVALENT
00SIuETER DATE RATE TIME DIST. SCATTER SHALLOW DEEP
NUMREQ IRRADIATED (MREM / MIN) (MIN) (CN) C.F. (MREM) (HREM)

67 2-24-79 78.28 41.380 50 1.016 3288. 3288.

73 2-24-79 78.28 7.150 50 1.015 568. 568.

69 2-24-79 78.28 12.550 50 1.015 997 997

200 3-27-79 76.56 3.320 50 1.015 258. 258.

202 3-27-79 76.56 37.980 50 1.015 2951. 2951.

206 3-27-79 76.56 2.910 50 1.015 226. 226.

210 3-27-79 76.56 36.150 50 1.015 2809. 2809

364 4-19-79 75.36 1 601 50 1.015 122. 122.

3 7 2 .._.. _ . 4-19-79 75.36 9.485 50 1.015 726. 726. -

367 4-19-79 75.36 8.485 50 1.015 649 669.

. .

.
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' CATEGORY VIII, NEUTRON PLUS GAMMA PAGE 3 0F 3*
.,

.

INTERVAL 2, 301 - 5.000 MREM

__

~~ ~ ~ ~ ~ ~ ~

PROCESSOR NAME : NAME & NUMBER

OMITTEDPROCESSOR CODE NO. :
~ ~~

TYPE OF 00SIMETER : FILM
. _ . . . ..-

TOTAL D'EEP OOSE EQUIVALENT
00SIMETER DELIVERED REPORTED
NUMBER (MREu) (MREM) P=(H+-H)/H

_ . _
. .

67 4877 3186. -0.3467

73 . 8 34, _ _.970. . 0.1631..

69 3551, 4210. 0.1856

200 912 990. 0.0855

202 .
4311, 4465. 0.0357

206 340, 475. 0.3971

210 4103 4460.
. 0.0870

_ . . . . 431
. 469. 0.08e2364

.. 372 1939 2180. 0 1243

.. . 367 __ ... 933..___J035.__ 0.1093

- . . ..
~

P AVERAGE = 0.0929

5= 0.1838
-- .. . _ . . . . .-

H AVERAGE = 2223.1
~ ' '

ABS (P AVERAGE) + 25 = 0.6604
.

L= 0.5000,
, ,

*********** PASS ++ *******. _ _ _ _ _ . . _ . . . _ _ _ _ _ . . _ _ _ _ _ . .

'j;- i

_ . . .. _ . _ . . . . _ . . 1 . . . _ _ . _ . . . . _ _ . ..
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- . . . _ . .

. _ _ _ _ _
********** SUMMARY OF RESULTS ++++++++++

___. .

_

.- .

PROCESS 0H NAME : NAME & NUMBER ,

OMITTEDPROCESSOR CODE NO. :

.. . TYPE OF 00SIMETER : FILM

-._
CATEGORY I, GAMMA : FAIL

CATEGORY II, HIGH-ENERGY x RAY ! FAIL
CATEGORY III, low-ENERGY x RAY ! FAIL
CATEGORY IV, BETA i FAIL

CATEGORY V, NEUTRON { FAIL
CATEGORY VI, GAMMA PLUS HIGH-ENERGY X RAY i PASS

. . . - . CATEGORY VII. GAMMA PLUS BETA j FAIL

CATEGORY VIII, G4MMA PLUS NEUTRON j PASS.._
,

_ _ . .

'
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