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1 HP 1602.01.11
PURPOSE

1.1 This procedure describes the monitoring and recording of external
personnel radiation exposure and the monitoring for personnel
contamination.

REFERENCES

2.1 Health Physics Procedures - Guides and Limits for Radiation
Exposure, HP 1601.01.

2.2 Title 10 CFR Part 20 (Standards for Protection Against Radiation).
2.3 FSAR, Section 12.2 (Health Physics).

2.4 Technical Specifications Section 6.10.2 (Station Operat
ing Records).

2.5 American National Standards INSI N13.6 - 1966 (R1972), Practice
for Occupational Radiation Exposure Records System.

2.6 AD 1808.08 Access Control
2.7 HP 1601.03 Radiation Exposure Permits
2.8 NRC Regulatory Guide 8-14, Personnel Neutron Dosimeters

EQUIPMENT REQUIRED

3.1 Thermoluminescent dosimeters (TLD's)
3.2 Self-reading pocket dosimeters

3.3 Dosimeter chargers

3.4 Neutron sensitive dosimeters

3.5 Health physics personnel contamination monitoring equip-

ment
3.5:1 Portal moanitors
3.5.2 Hand and foot counters

3.5.3 Hand-held friskers
DATA SHEETS REQUIRED

4.1 NRC Form 4 (Attachment 1)
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2 HP 1602.01.10
NRC Form 5 (Attachment 2)
Radiation Exposure Record, ED 6438 (Attachmeat 3)
Dosimeter Record, ED 6547 (Attachment 4)
Visitors TLD Log (Attachment 5)
Temporary TLD Exposure Record (Attachment 6)
Extremity Badge Log (Attachment 7)
Toledo Edison Temporary TLD Issue (Attactmeat 8)

Current Radiation Exposure Pecord (Attachment 9)

10 Dosimeter Record for Neutron Calculation (Attachment 10)

PRECAUTIONS AND SAFETY

5.1 TLD's and self-reading dosimeters must be protected against loss
or damage. Report any loss or damage to the Chemistry and
Health Physics Section immediately. Badges and dosimeters must
not be removed from the site.

5.2 Care should be exercised not to jar, or drop pocket dosimeters
as false readings may be obtained. Dropping 2 dosimeter discharges
the electroscope which may give an off scale reading indicative
of a high exposure dose. Return a pocket dosimeter to the Health
Physics Monitor Room immediately when an offscale reading is
observed. An estimate of the dose received will be made and the
dosimeter rezeroed.

PROCEDURE

6.1 Thermoluminescent Dosimeter Badges (for beta and gamma dosimetry)

NOTE:
For neutron dosimetry, see Sectiom 6.1.5.

6.1.1 Personnel assigned to the station and any person
likely to receive a dose in any calendar quarter in
excess of 25 percent of the quarterly dose limit for
whole body, extremities, or skin of whole body shall
be given a "permanent"” or a "temporary" TLD
Badge.

i Any individual likely to receive an exposure
to his extremities in excess of 5 times his whole
body exposure, his extremities shall be monitored
if a significant dose is expected.
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Special attention must be given to nonuniform
radiation fields so that the region of body
(head, chest, or gonadal area) is monitored,
whichever receives the highest exposure.

Personnel with "permanent" TLD badges will pick
up their badges at the gate office upon entering
the station and return them to the gate office
when leaving the station. Badges are supplied by
the Chemistry and Health Physics Section.

Personnel with "temporary"” TLD badges normally
pick up their badges at the PPF and return them
to the PPF exit whenever leaving the Station.
Temporary TLD's are issued by Chemistry and
Health Physics personnel at the beginning of
each month or whenever nceded.

NOTE:

Visitors will turn their "temporary"” TLD's in at
the exit tc RACA.

NOTE:

A self-reading dosimeter or an alternate means of
estimating personnel exposure approved by the
Chemist & Health Physicist or his designee may be
substituted for a TLD.

For personnel issued permanent TLD's, the following
must be done by Chemistry & Health Physics
personnel.

(1) An NRC Form 4 (Attachment 1) must be com-
pleted as instructed on the form.

(2) Past radiation exposure records must be
obtained before the quarterly whole body
exposure is permitted to exceed 1.25 Rem.

(3) A radiation exposure record must be kept
(NRC Form 5, Attachment 2). This record
shall be updated quarterly from monthly
TLD readouts. This record must be pre-
served indefinitely and the data reported
annually within the first calendar quarter
to the NRC as required in 10 CFR 20.401 and
20.407.
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(4) Upon termination of emplovment or work,
or in the event of overexposure, the NRC
and the individual must be furnished a
report of personnel exposure as required
in 10 CFR 20.405, 20.408, and 20.409. Upon
request, the individual must be furnished a
report of his exposure.

Other persons required to enter RACA shall be issued a
"visitor" or "tempcrary" TLD badge. For these persons,
the following applies:

3.

Continuing visitors, contractors, and other
utility personpel not assigned to DBNPS who will
be entering known radiation areas shall be issued
a "temporary" TLD badge by the Chemistry and
Health Physics Section. "Temporary" TLD badges
are to be read monthly.

"Temporary" TLD's shall be issued the first time
an individual enters RACA for the current calendar
moath. Attachment Nos. 6 and 8, "Temporary TLD
Issue Log"and "Toledo Edison Temporary TLD Issue
Report", shall be filled out for each Temporary
TLD as it is issued. The Temporary TLD will be
removed from use at the end of each month. These
individuals requiring a Temporary TLD skal] have
Chemistry and Health Physics re-issue them a new
Temporary TLD each month.

Attachment No. 8 shall contain all required
Attachment 9 information and is to be updated
from monthly TLD readouts with each individual's
monthly exposure recorded. This record must be
preserved indefinitely and the data reported
annually within the first calendar quarter to the
NRC as required in 10 CFR 20.401 and 20.407.

Upon termination of employment or work, or in

the event of overexposure, the NRC and the
individual must be furnished a report of per-
sonnel exposure as required in 10 CFR 20.405,
20.408, and 20.409. Upon request, the individual
must be furnished a report of his exposure.

Visitors who are at DBNPS for only a few days
and who will be entering RACA, shall be issued a

"yisitor's" TLD. The visitor's TLD will be

issued at the entrance to RACA the first time the
visitor enters RACA and returned to the RACA
entrance when exiting.
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NOTE:

Persons wearing a "VISITCR" TLD badge and have
completed RCT may enter RACA unescorted. Those
persons who do not have current RCT training must
be escorted by an individual who has current
training. This does not remove necessity for
escorts for security reasons.

6. When "visitor" TLD is issued, the visitor shall
supply the information requested in Attachment 35,
Visitor's TLD Log. The "visitor" TLD badge may
be reused by another visitor unless a radiation
exposure is known or suspected. If an exposure
is suspectad, the "visitor's" badge is to be
retained for readout (ie., a net exposure on
self-reading dosimeter in excess of 20 MREM).

7. The visitor's TLD's shall be read out monthly
and the dose recorded according to TLD badge
number oanly.

CAUTION:

Individuals who have "visitor" TLD badges should
receive essentially no dose; the Chemistry and
Health Physics Section should be notified
when visitors will be allowed to enter radiation
areas to determine whether a "permaneat" or
"temporary" TLD badge should be issued. Under

no circumstances should "visitor" badged individuals
be permitted to receive a dose in any calendar
quarter in excess of 25% of the quarterly dose

limit for the whole body.

8. Individuals using Visitor TLD's being being
escorted are not required to sign in on an REP.
The escort is responsible to verbally inform his
visitor(s) of the conditions and health physics
requirements in the area. The dosimeter readings
and times are entered on the Visitor Badge Record
Sheet (Attachmeat 5).

Personnel shall wear the TLD badge on the front of the

body between the knee and head so that am accurate
measurement of whole body dose can be made.

NOTE:

The whole body includes the area of the body from the
top of the head to the knees. The TLD should be worn
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in that region of the whole body which is likely to
receive the highest dose.

A. When worn in an area of contamination or high
contamination, the TLD badge should be worn in
the pocket of the coveralls so that it is protected
from contamination.

NOTE:

If the work area has higher radiation levels
which require checking the dosimeter frequently,
place dosimetry in a plastic bag.

B TLD badges must be secured so that there is no
<hance for loss.

Extremity TI.D's shall be used when specified as a
requiremeat on a Radiation Exposure Permit (REP). They
shoula be worn on the hand or foot whicki is likely to
receive the highest radiation dose. They .hould be
worn so that the TLD is pot shielded by the hand or
foot.

NOTE:

If extremity monitoring is to be provided then the
Extremity Monitoring Log Sheet (Attachment 7) must be
filled out and placed in the Temporary Badge Issue
book for that month.

Neutron Dosimetry

1. Neutron whole body doses should be limited to 300
mrems per quarter.

s There are three methods which can be used to
assign personnel exposures from neutrons:

(1) Multiply the self-reading dosimeter reading
times five (5); or

(2) Multiply the time exposed to neutrons times
the neutron dose rate determined from the
measurement of a Neutron Rem-Counter; or

(3) Use the integrated neutron dose determined
with the RASCAL Neutron Rem-Counter.
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3. When working in areas where there is a potential
for neutron exposures, each individual is to
sign in on Attachment 10 (Dosimeter Record for
Neutron Calculation). Send the completed Attach-
ment 10 to the Health Physics Supervisor to
ensure that the individual's neutron exposure is
added to his exposure record.

6.2 Self-Reading Dosimeters

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

The self-reading dosimeter is used as a dayby-day
indication of persoanel gamma exposure so that expo-
sure guide values giver in HP 1601.01 will not be
inadvertently exceeded. In the event that a TLD tadge
is lost or damaged, the dosimeter readings are used to
replace the lost TLD badge official records.

A.l personnel enterin;, RACA shall wear a self-reading
dosimeter. Personnel are to wear the dosimeter in
close proximity to the TLD badge.

Persons requiring access to the Radiation Access
Control Area (RACA) shall be issued a self-reading
pocket dosimeter for which they shall be responsible.

Before entering the RACA, personnel may "zero" their
own dosimeter bty inserting it in the dosimeter charger
and adjusted the control until the hairline is on
zero.

NOTE:

After the dosimeter is removed from the charger, the
zero position should be checked because the hairline
may shift its position when the dosimeter is removed
from the charger. If this happens, the dosimeter
should be replaced in the charger and adjusted below
zero to compensate for the shift.

At the end of each work day when the RACA was entered,
"permanent and temporary" TLD badge wearers shall read
their dosimeter and record the radiation dose received
on their Radiation Exposure Record, ED 6458 (Attachment 3).

1. The Radiation Exposure Record is signed the first
time an entry is made for each month.

2. An individual's daily dose is recorded in the
"Daily" column next to the number correspond-
ing to the day of the month.
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3. The "Daily" dose is added to the accumulated
whole-body exposure and recorded in the "Quarter”
column.

4. Radiation Exposure Record cards are administered
by the C&HP Section. When the monthly TLD
results are received, the cards will be corrected.

(1) When the dose for the "running total calendar
quarter" from TLD results exceeds 300 mrem,
the current Radiation Exposure Record card
shall be corrected to agree with the TLD
record.

(2) Corrected entries are made on the card by
Chemistry and Health Physics personnel who
will initial and date any corrections.

5. The C&HP Section will provide assistance in
zeroing dosimeters, readings, and recording
exposures.

Four models of the self-reading dosimeter are used.
Selected according to REP requirements.

1. 0-200 or 0-500 mR range - for normal use

2. 0-IR range - dosimeter used for entering high
radiation areas

3. 0-3R range - dosimeter used when the quarterly
dose is approached for a single exposure

4. 0-100R range - dosimeter for lifesaving
NOTE:

The 0-1R and higher dosimeters are used oanly on a
planned basis.

Personnel zero their own dosimeters before entering
the RACA when the reading is greater than 20% (40 mR
for 0-200 »R, and 100 mR for 0-500) of full scale. On
the Dosimeter Record ED 6547 (Attachment &), enter the
information required. The issuance and use of the
Dosimeter Record is covered in HP 1601.03, Radiation
Exposure Permits.

Personnel will periodically check the reading (expo-
sure) on their dosimeters during the course of a day.
When working in a high radiation area, personnel shall
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check their dosimeter readings (exposures) before
entering, during occupancy, and upon leaving the area.

If at any time during the course of a day, a 0200 or
0-500 mR range dosimeter exceeds 80% of the full scale
reading (160 mR for 0-200 mR range, or 400 mR for
0-500 mR range), the wearer shall return to the Health
Physics Monitor Room to have C&HP personnel record the
dose, check his quarterly accumulated dose, and rezero
the dosimeter before re-entering the RACA.

If at any time a personnel dosimeter is found to be

off scale, a read-out of the individual's TLD Badge is
required ocefore an individual is allowed to return to
RACA, unless the Chemist & HP or his designee determines
that the off scale reading is nct due to over exposure.

Personnel who are working in contaminated areas shall
not read dosimeters by holding with contaminated
gloves. Gloves shall be removed carefully or clean
gloves placed on over contaminated gloves before
handling personnel dosimeter. A second individual who
is known to have "clean" non-contaminated gloves may
read other persons' dosimeters in order to determine
exposures.

Every effort should be made to prevent contamination
of personal dosimeters. When it is known or suspected
that they have become contaminated, they shall be
delivered tc C&HP Section for surveying and de-con-
tamination if necessary.

Whenever personal dosimeters are lost or damaged, the
individual shall immediately leave the RACA and notify
C&HP Section. A reasonable estimate of the dose
received by the lost or damaged dosimeters will be
made for record purpose.

The NRC and INPO guideline for personnel contamination
is 5000 dpm/100 cm?. A frisker is the omly type of
personnel monitor capable of detecting contamination
at 5000 dpm (or 500 cpm as read from the rate meter).
Anyone leaving a Contamination or High Contamination
Area must frisk as described in this section before
leaving RACA.
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Count-rate meters (friskers) will be installed in
locations in the station where monitoring for per-
sonnel contamination is deemed necessary. The moni-
tors will be set up and the alarm point set by the
Chemistry and Health Physics Section. The alarm
setting and range selection switch must not be changed
by personnel using the monitor. Personnel other than
Chemistry & HP should use only the volume control and
the reset button.

Approach to probe (detector) of the unit with the
hands, but don't pick it up until the hands are moved
slowly near the probe (as close to the probe as
possible without touching it). If the alarm sounds,
de-contaminate the hands before touching the probe.

Once hands are shown to be free from contamination,
pick up the probe.

Survey the rest of the body by passing the probe
slowly over the body. Make an thorough survey
of the bottoms of shoes, elbows, knees, face, and
rear.

A. If no increase in the clicking rate is heard,
no significant contamination is present.

B. If clicking rate increases, survey that area
even more carefully. If the alarm does not
sound, no significant contamination is present.

C. If the alarm sounds, contamination is present
and must be removed. Put on the clean gloves
or shoe covers provided if the hands or feet
are contaminated. Reset the alarm. Go to the
H.P. Monitor Area until clean. Seek assistance
from Chemistry & HP if necessary. Restrict
movements until the source of contamination is
determined and cleaned up.

NOTE:

Persons must not leave the RACA with contamination
on their bodies, clothing, or equipment.

6.4 Hand and Foot Monitor

6.4.1

A beta-gamma hand and foot monitor, located at the
Radiation Access Control Area at Door 415, will
provide a means of detecting the presence and general
location of contamination on hands and shoes. After
removing protective clothing and washing hands, the



12

6.5

6.4.3

6.4.4

6.4.5

11 HP 1602.01.12

hand and foot monitor shall be used before leaving the
Radiation Access Control Area at Door 415.

To use the hand and foot monitor, stand on the front
apron and place hands in the slots provided.

Wait for the time period indicated on the monitor. If
there is no alarm response, the hands and shoe bottoms
may be considered free of contamination.

If there is an alarm response, observe the various

meters to determine which hand or foot has the high
count rate. Proceed as in Part C of Section 6.3.5.
Reset the alarm.

A hand-held frisker is located on the side of the unit
to detect contamination on clothing and localized
areas of the body. Use it as described in step 6.3.

Portal Monitor

6.5.1

6.5.2

6.5.3

A portal monitor (walk-thru) provides complete head to
foot monitoring for beta-gamma contamination detec-
tion. All personnel must pass through the portal
monitor as they exit the RACA through Door 415 or

Door 310 and as they pass through the gate office when
leaving the station.

Enter the portal monitor and stand for the pre-deter-
mined count time. If at the end of the counting time,
there has been no alarm response, no contaminatiom is
present.

If the alarm sounds, contamination is present. Observe
the various meters to determine the general location
of the contamination. Proceed as in Part C in Section
6.3.5. Reset the alarm.
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