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1995 ANNUAL REPORT
INTRODUCTION

In 1995 the AFRRI reactor facility was available for irradiation services throughout the year with
only the annual reactor maintenance shutdown causing any substantial non-operational period.
Members of the reactor staff were heavily involved in a DNA Dispersion project at White Sands,
New Mexico. This project utilized the reactor for multiple irradiations throughout the year.

The microprocessor-based instrumentation and control console, fully installed in 1950 after a two
year test period, completed its fifth year of successful operation as the primary control and safety
instrumentation. The console operated throughout the year with only minimal malfunctions
(Section IV). There was only one unplanned shutdown during 1995, which is detailed in Section
1.

The Deputy Secretary of Defense made a decision to close the Armed Forces Radiobiology
Research Institute and to begin decommissioning the reactor in FY97. The reactor staff began
several weeks determining methods to decommission the reactor and cost factors involved, as
well as cost factors to keep the reactor open. All data was submitted to the institute director
in an attempt to provide additional information affecting the decision to close AFRRI or its
reactor. As of December 31, no change to the decision had been made.

The annual reactor facility audit was held on 25 and 26 October 1995. The auditors concluded
that the reactor was being operated in a safe manner in conformance with the Technical
Specifications and Operating License. No violations were observed during this inspection.
Discussion of the inspection is covered in Section 1. E. The auditors did note that the morale
of the staff was much higher than they would expect in the wake of the decision to close AFRRI.
The Nuclear Regulatory Commission did not inspect the AFRRI TRIGA Reactor during 1995,
nor was this required.

The reactor core remained unchanged except for the movement of a fuel element from grid
position E13 to D13 to allow for the placement of the Core Experiment Tube (CET) in a
different location in the core. The CET was moved from F13 position near a control rod, to
E13 which is equal distance from, and further from, two control rods. This change did not
effect the performance of the core.

Reactor staff changes included the departures of SGM Harry Spence, SFC Mike Laughery, and
Capt Daniel Robbins. Added to the staff was Capt Oscar Lessard. Capt Lessard has begun his
operator training along with SFC Brian Cohill. SFC Danny McClung and ENS John Ventura
were examined and licensed by the NRC as Senior Reactor Operators.

Director CAPT Robert L. Bumgamner departed AFRRI in January and was replaced by CAPT
Eric E. Kearsiey, as Acting Director, until he was appointed Director permanently in February.



Changes were made to the procedures and facilities during 1995. These changes were supported
by an extensive safety review process in accordance with the provisions of 10 CFR 50.59.
These various changes will be discussed fully in Sections I & V.

The reactor staff provided personnel to assist in conducting operational and safety inspections
of the Fast Burst Reactor facilities at Aberdeen Proving Ground, Maryland, and White Sands
Missile Range, New Mexico. At the request of Cornell University, an operations audit of their
reactor facility was conducted.

In August a lock on a pump house door was found to be broken allowing access to a fresh water
supply by a group of construction contractors. The lock was immediately replaced and the
workers were instructed that they would have to obtain water from some other source. For
further information on this issue see Attachment E, "Fresh Water Use In Pump house”.

The remainder of this report is written in a format designed to include information items
required by the AFRRI TRIGA Reactor Technical Specifications. Items not specifically required
are presented in the General Information section. Following sections correspond to the required
items as listed in Section 6.6.1.b of the AFRRI TRIGA Reactor Technical Specifications.



GENERAL INFORMATION

Key Personnel
Reactor and Radiation Facility Safety Committee




GENERAL INFORMATION

All personnel held their positions as listed throughout the entire year unless otherwise specified.
1. Current key AFRRI administration personnel (as of 31 Dec 95) are as follows:
Director - CAPT Eric E. Kearsley, USN (Effective 17 Feb 1995)
Chairman, Radiation Sciences Department - CAPT C. B. Galley, USN
AFRRI Radiation Protection Gfficer - Mr. Thomas J. O’Brien
2. Reactor Senior Technical Manager:
Reactor Facility Director - Mr. Mark Moore (SRO)
3 Current key Reactor Operations Personnel:
Deputy Reactor Facility Director - Mr. Stephen Miller (SRO)
Reactor Operations Supervisor - Mr. Robert George (SRO)
Training Coordinator - Mr. Stephen Miller (SRO)
Maintenance - Mr. John Nguyen (SRO)
Administration - SFC Danny McClung (SRO)
Senior Staff Engineer - LTC Leonard A. Alt (SRO)
4, Other Senior Reactor Operators: ENS John C. Ventura (SRO)

5. Operator Candidates: SFC Brian Cohill (Effective 28 Dec 94)
Capt Oscar Lessard (Effective 5 June 95)

6. Newly Licensed Operators: SFC Danny K. McClung (SRO)(Effective 23 May 95 )
ENS John C. Ventura (SRO)(Effective 23 May 95 )

7. Additions to staff during 1995:  Capt Oscar Lessard (Effective 5 June 95)
K. Departures during 1995: SGM Harry Spence (20 Jan 1995)

SFC Mike Laughery (23 Jan 1995)
Capt Daniel Robbins (20 Jan 1995)



There was several staff changes to the Reactor and Radiation Facility Safety Committee
during 1995. COL David G. Jarrett replaced Col John R. Sheehan as the chairman of the committee.
Mr. Mark A. Miller of the Naval Research Laboratories replaced Mr. Kirk King. Dr. Leslie
McKinney replaced LTC Eric Daxon as a non-voting special member and SFC Danny McClung
replaced Capt Daniel Robbins as the recorder. The appointment letters are shown at Attachment
)

The 1995 RRFSC consisted of the following membership in accordance with AFRRI Reactor
Technical Specifications (as of 31 Dec 95):

Regular Members:

Mr. Thomas O'Brien (AFRRI Radiation Protection Officer)

Mr. Mark Moore (Reactor Facility Director, AFRRI)

Mr. Marcus Voth (Director, Breazeale Reactor, Pennsylvania State
University )(Reactor Operations Specialist)

Mr. Mark A Miller (Radiation Safety Officer, Naval Research Laboratory)

Chairman:

COL David G. Jarrett (Director's Representative)

Special Members:

CAPT Charles B. Galley, USN (Chairman, Radiation Sciences Dept., AFRRI)
(Certified HP)

Non-voting members:

Mr. James Caldwell (Office of Environmental Protection, Montgomery County, MD)

Dr. Leslie McKinney (Radiation Pathophysiology and Toxicology Department,
AFRRI)

Non-Voting Recorder:

SFC Danny K. McClung

As required by the reactor Technical Specifications, four meetings of the RRFSC were held:

I March 1995 Full committee meeting
2 June 1995 Full committee meeting
18 October 1995 Subcommittee meeting

18 December 1995 Subcommittee meeting
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SECTION 1

A summary of changes to the facility design, performance characteristics, operational

procedures, and results from surveillance testing are contained in this section. The revised reactor
administrative and operational procedures can be found at Attachment A, while the 10 CFR 50.59
reviews can be found at Attachment B for all of the following changes.

A.

DESIGN CHANGES:

. The Continuous Air Monitor (CAM) electronics were replaced in all five of the reactor

CAM'’s. The new electronics package replaces the older outdated shelf of electronics.
The unit was calibrated to respond to a radiation source with the same output reading as
the previous electronics unit. The performance characteristics of the unit did not change.

. The reactor security system interface was upgraded with a new and more user friendly

computer interface. The upgrade involved replacing the computer terminal at which
designated staff members interface with the D600 unit. The D600 unit, which controls
and monitors the security system, was not changed or replaced. The functionality of the
security system remained the same, only the operator interface to the system changed.

. The Safety and Health Department changed the supplier for the 16 in-plant perimeter

TLDs located on the AFRRI roof or at ground level near AFRRI. The new dosimeters
from Naval Dosimetry use the same TLD-100 chip to detect radiation as did the Eberline
Inc. dosimeters which have been used since approximately 1980.

. A remote switch was installed in room 3106A to open the reactor ventilation dampers.

The purpose of this switch is to allow security guards to open the reactor dampers after
they have called a reactor staff member for authorization to do so. Guards have been
instructed not to operate the switch unless directly authorized by a reactor staff member.
The switch is located behind a locked door so that access to the switch will not be
inadvertent. Summer thunderstorms often disrupt building electrical power long enough
to allow damper syster: relays to trip, thus causing the dampers to automatically close.
This switch, which is wired in parallel to the control room switch, allows guards to reset
the dampers for non problem trips and identifies if the trip is a non problem trip or if an
actual problem exists. If an actual emergency condition exists, pressing this new switch
will not cause the dampers to open and werefore will not proliferate the consequences of
an actual event.

. The sample port tubes in the reactor stack were replaced for the stack gas monitoring

system. The old tubes were damaged during maintenance and were replaced.

. The Stack Gas Monitor (SGM) printer was removed from the SGM unit and replaced by

a remote chart recorder in the control room. The printer was used by the SGM
computerized electronics to print an average Argon-41 concentration every six hours but
because Argon releases are calculated by hand, the printouts from the SGM were never



used for effluent release calculations.. The chart recorder in the control room will allow
operators to view any unusual trends in the output of the SGM. This change does not
decrease the effectiveness of the SGM.

. A 50.59 review was completed for the replacement of the Stack Gas Monitor (SGM)

digital electronics shelf with an analog based set of electronics. The new electronics
package will have outputs for alarms, lights, and remote meters or recorders. These
outputs will provide the same function as the old unit. The new electronics module
replaces the old unit with newer, more reliable electrenics. As of the 31 December 1995,
the new electronics had not arrived. They are expected to arrive early in 1996.

B. PERFORMANCE CHARACTERISTICS:

C

No changes to the core occurred during 1995 which would affect performance. The
performance characteristics of the core did not change.

ADMINISTRATIVE PROCEDURES:

. HPP 7-3, "Airborne Radioactivity Samplers and Monitors", Table 4.a.(1), was updated to

indicate which of the CAM chart recorders would normally be running, or turned off.
Severai of the non reactor CAMs do not require chart recorder operation to perform their
intenced function.

. Procedure A3, "Facility Modification" was changed con page 2, Paragraph 3 to indicate

that a change to the SAR would be made followed by a review by the RRFSC for
changes that have no unreviewed safety issues. Previously the procedure required that
all changes to the SAR be reviewed by the RRFSC before the change could be
implemented.

OPERATIONAL PROCEDURES:

. A change 10 Procedure 8, TAB A, Logbook Entry Checklist, added = section on

malfunction log entries. The new section specifies key words to bz used for formatting
malfunction entries. This change will help ensure that entries are made in a more
consistent manner and that all information necessary for the entry is recorded.

. In Procedure 1, TAB A, "Reactor Exposure Room Entry", and in HPP 3.1, "Reactor

Irradiation Facilities”, the limit for the Exposure Room Continuous Air Monitor readings
for non monitored openings was changed from 200 cpm above background to 2000 cpm
inclusive of background. The purpose of this change was to eliminate interpretation of
the procedure when performing non monitored openings.



3. Procedure 11, "Air Particulate Monitor (CAM) Procedure” was changed on two different
occasions during 1995 to reflect the change for the daily tests of the new CAM
electronics. The procedure was also changed to eliminate the use of the secondary CAM
chart recorder unless the primary CAM is bypassed for maintenance or malfunctions.
Both CAMs will retain the capability to close the dampers in the event of an emergency.

4. Procedure A2, "Personnel Passage Through the Prep Area” was changed to add a specific
section on prep area frisking policy/procedure. The section specifies that a person will
frisk if they have been in the yellow painted area, been in an exposure room, handled
potentially contaminated material, or at the request of reactor or SHD personnel.

5. The Startup, Shutdown, and Safety Checklists were all changed to place a "*" at the end
of each line on which a numcric entry is required. This will prompt operators to place
numbers and not check marks on lines with limits indicated. Previously, either check

marks or numbers were accepted.

E. RESULTS OF SURVEILLANCE TESTS AND INSPECTIONS:

Two items in TRIGA TRACKER were not complete by the end of the year. Both items were
briefings and are scheduled for February 1996. A list of completed tasks is in Attachment
D.

Malifunctions discovered are detailed in section IV.

There was only one audit during 1995. The audit was conducted by Mr. Thomas Wright
from the U. S. Department of Energy and Mr. Lewis Hulman of Parallax Inc. Mr. Wright
was formerly a Senior Reactor Operator at the AFRRI facility and is currently involved in
safety activities with the Department of Energy. Mr. Hulman has previous experience on a
USNRC Nuclear Power Reactor Inspection Team. No safety concerns or violations were
found by the auditors.
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SECTION II
Energy generated by the reactor core:
Month Kw-Hrs
JAN 258.2
FEB 2711.0
MAR 1177.8
APR 943.2
MAY 1579.3
JUN 674.9
JUL 3952.8
AUG 25247
SEP 571.0
OoCT 3019.6
NOV 417.0
DEC — 4852
TOTAL 18314.7

Total energy generated this year:
Total energy on fuel elements:

Total energy on FFCRs:

Total pulses this year > $2.00:

Total pulses on fuel element > $2.00:
Total pulses on FFCRs > $2.00:
Total pulses this year:

Total puises on fuel elements:

Total pulses on FFCRs:

18,314.7 Kw-hrs
873,719.4 Kw-hrs
140,921.3 Xw-hrs
0
4159
47
176
10837

1072
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SECTION 111
Unscheduled Shutdowns:

There was one unscheduled shutdown during 1995. Power to the Control System Console (CSC)
was lost when an Uninterruptible Power Supply (UPS) shut off power to the console. This power
loss was caused by one battery cell shorting out in one of the four 12 volt batteries internal to
the UPS unit The UPS electronics, detecting the low battery voltage, performed their intended
function by shutting off the Output power from the UPS to the CSC. The reactor scrammed
during a low power operation when power to the CSC was lost. See the malfunction listing in
section IV,



SECTION IV

Safety-Related Corrective Maintenance




SECTION IV
Safety-Related Corrective Maintenance.

The following are excerpts from the malfunction logbook during the reporting period. The
reason for the corrective action taken, in all cases, was to return the failed equipment to its
proper operational status.

17 Mar 95

05 May 95

07 Jun 95

11 Jun 95

During the daily startup checklist, a zero power pulse was fired and the console
resumed operation without collecting any data or indicating that a pu’se was fired.
The console was shutdown and rebooted. The console was tested by firing
several more zero power pulses with each of the zero power pulses successfully
collecting data. The console was determined to be fully operational and the
startup resumed.

The auxiliary damper closed lamp at the guard desk indicaied that the dampers
had closed. An inspection of the dampers proved that they were indeed open and
that the indicator lamp at the guard desk was incorrect. The damper closure
system was tested to verify operability of the damper closure system. The
problem was determined to be the switch which controls the damper lamp was out
of adjustment. The switch was adjusted, tested, and the system was found to be
fully operational.

The Stack Gas Monitor (SGM) was found to be indicating zero counts during the
daily startup checklist. Reactor operations were suspendec. The problem was
determined to be a bad contac* between the power supply and the main CPU
board. The board contacts were cleaned and the board was reseated in the SGM
unit. The unit was electronically and isotopically recalibrated before reactor
operations resumed.

A suspected storm related power problem (lightning) caused two unrelated
problems to reactor systems. A reactor staff member was called in after a
nighttime thunderstorm for an air damper closed problem. The operator reset the
dampers and the dampers closed a few seconds later. Each attempt to open the
dampers resulted in the dampers closing a few seconds later. Diagnosis of the
problem revealed a problem with an air flow switch in an exhaust leg of the
ventilation system. The switch was repaired and the damper system was tested.
The damper system remained open after the repair and closed when called for as
intended by the CAM damper closure system. The closure system was
determined to be fully operational and capable of performing its intended
function.

The second problem was a message on the Control System Console (CSC) that
the console network looks dead. Diagnosis of the problem proved that one of the



13 Jun 95

14 Jun 95

15 Jun 95

03 Jul 95

two network boards between the Control System Console (CSC) and Data
Acquisition and Control (DAC) unit had failed. Both network boards were
replaced thus allowing the resumed communications between the CSC and DAC.
The console booted up normally. The network was tested, found to be fully
operational, and a full daily startup proved all other systems were functioning

properly.

The Stack Gas Monitor (SGM) was indicating zero counts during the daily startup
checkiist. The problem was diagnosed as a power failure to the SGM which
caused the system to lose the system settings. The unit was reinitialized and the
set points were reset. The SGM was source tested and found to be fully

operational.

The Stack Gas Monitor was found to be non operational during the daily startup
checklist. The historical record in the computerized unit showed a power loss to
the unit the previous evening. Testing revealed a problem with the
uninterruptible power supply (UPS) into which the SGM was plugged, the SGM
was plugged into an alternate UPS. The alternate UPS, which was being used to
operate a PC type computer, was determined to be capable of operating both
units. A new UPS was ordered for the SGM.

When the SGM again went down the staff suspected that the power problem
(suspected lightning strike) from 11 June had made it through the UPS circuitry
and into the SGM circuitry. The staff replaced the SGM power supply, high
voltage and single channel analyzer card, printer card, printer, and Nal detector.
The CPU card was not changed. The new components were electronically
calibrated, and after an isotopic calibration by Safety and Health Department
personnel, the unit was tested, found to be fully operational, and brought back on
line.

Operators discovered that the security system monitor was blank. The
procurement office was notified of the situation and the procurement
representative called the security company (DEI) for a replacement monitor. The
repair or replacement of the monitor was under contract with DEI. Until DEI
could arrive with a replacement monitor, a spare VGA computer monitor was
plugged inio the security system computer. The temporary menitor provided the
same picture as the DEI monitor which was also a VGA computer monitor.

The SGM was found to be indicating no counts during the daily startup checklist.
The problem was determined to be that the SGM had lost all its set points in the
computerized CPU card. The set points were reentered and the SGM was source
tested and found to be fully operational. Reactor staff researched and ultimately
placed an order for a replacement set of electronics for the SGM. The new
electronics will have the same sensitivity, high and low alarms, and outputs for
remote meters and chart recorders.



12 Sep 95

13 Nov 95

21 Nov 95

03 Dec 95

08 Dec 95

Excessive air was found to be leaking around the lower O-ring seal in the
transient rod drive. The drive was initially replaced with a spare drive hut a
problem with the drive mechanism resulted in cannibalizing the O-ring from the
replacement drive and using it to repair the original drive. The original drive was
reinstalled and all functions of the drive were tested. The reactor was brought
back on line.

The transient rod drive did not give a green (air applied) indication on the CSC
high resolution monitor when air was applied to the drive. The problem was
discovered to be a crushed rubber dirt boot located inside the transient rod drive
anvil. The boot was preventing the anvil from compressing when air was applied
to the drive. The anvil was repaired by obtaining an identical rubber boot and
shock absorber from a spare drive anvil and replacing the unit in the original
anvil. The unit was tested by applying air to the drive and seeing that the anvil
compressed enough 1o allow the air applied indication was displayed on the CSC
high resolution monitor. All transient rod drive functions were tested and the
reactor was returned to service.

Both lamps (high and fail alarm) on the SGM remote meter came on and could
not be reset. The problem was determined to be a lamp located inside the meter
had burnt out. The internal lamp is used to provide light for two photosensitive
transistors for the alarm points. When the lamp burned out the photo transistors
could no longer detect the light thus causing both alarm points to trip. The meter
was disassembled and the lamp was replaced. The alarm points were tested on
the meter, found to be fully operational, and the alarm points were reset.

During a low power operation the reactor console lost power and the reactor
scrammed. This power loss was caused by one battery cell shorting nut in one
of the four 12 volt batteries internal to the UPS unit and the UPS electronics,
detecting the low battery voltage, shutting off the output power from the UPS to
the CSC. The UPS is suspected to have changed from line power to backup
power due to noise, power sag or some other power anomaly, and when the UPS
could not maintain the output with the lower battery voltage, the UPS performed
its intended function and shut off the output power. The console was plugged
into another UPS which was operating a PC type computer. The replacement
UPS power rating was checked to verify that there would be no overloading
problems using it to operate the console electronics. The console was rebooted
and tested with the daily startup checkouts before normal operations resumed.

The SGM was giving a high reading with the source in the detector chamber,
The high voltage and single channel analyzer card was replaced and the unit was
recalibrated. The Safety and Health Department performed an isotopic calibration
v the unit before the unit was brought back on line. The replacement electronics
for the SGM are expected to arrive in early 1996.
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SECTION V

Changes to the facility and procedures as described in the Safety Analysis Report (SAR) and new
experiments or tests performed during the year are contained in this section.

A.

.

The SGM printer was removed from the unit and replaced by a remote chart recorder in
the control room. The SAR was changed to eliminate any references to the SGM printer
or printouts and the continuous chart recorder was added to provide a continuous record
of effluent counts. The chart recorder provides to the operator a chart showing any
unusual trends in the output of the SGM.

A 50.59 review was completed for the replacement of the Stack Gas Monitor (SGM)
digital electronics shelf with an analog based set of electronics. The rep’icement will
change several sections of the SAR and modify several procedures. As of 31 December
1995, the new electronics had not arrived and no changes had been made to either the
SAR or procedures. The electronics are expected to arrive early in 1996 and the SAR
and procedural changes will be made upon installation of the electronics.

There were no new experiments or tests performed during the reporting period.

Attachment B contains the safety evaluations made for changes not submitted to the NRC
pursuant to the provisions of 10 CFR 50.59. Each modification was described and qualified
using Administrative Procedure A3, Facility Modification. This procedure utilizes a step-by-step
process to document that there were no unreviewed safety questions and no changes required to
the Technical Specifications.
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SECTION VI

Summary of Radioactive Effiuent Released:
A. Liquid Waste: The reactor produced no liquid waste during 1995.
B. Gaseous Waste: There were no particulate discharges in 1995.
The total activity of Ar-41 discharged in 1995 was 7.9 Curies. The

estimated average activity release was less than 1% of the permitted
effluent concentration for unrestricted areas (Table 2 of Appendix B to 10

CFR 20).

Quarterly:  Jan - Mar 1995 1.8 Ci
Apr - Jun 1995 1.3 Ci
Jul - Sep 1995 2.6 Ci
Oct - Dec 1995 23 Ci

C. Solid Waste: All solid radioactive waste materal was transferred to the AFRRI
byproduct license; none was disposed of under the R-84 License.

SECTION VII
Environmental Radiological Surveys:

A. Environmental sampling of soil and vegetation reported radionuclide levels that were not
ahove the normal range. The radionuclides that were detected were those normally expected
from natural background and from long-term fallout.

B. The environmental monitoring (TLD) program reported the following results at a 95%
confidence level for 1995:

1. The annual average reading of approximately 20 thermoluminescent dosimeters (TLD)
background stations, located 2 miles or greater from the AFRRI site, was determined to
be 22.0 + 1.8 miilirem.

2. The annual average reading of approximately 30 environmental TLD stations located
on the NNMC grounds was determined to be 20.5 + 1.6 millirem

C. The reactor in- plaat surveys, specified in HPP 3-2, did not exceed any of the action levels
spevified in HPP (-2,



SECTION VIII

Exposures Greater than 10% of 10 CFR 20 Limits:

There were no doses to reactor staff personnel or reactor visitors greater than 10% of 10 CFR
20 occupational and public radiation dose limits, respectively.



ATTACHMENT A

Revised Reactor Administrative and
Operational Procedures

Procedure A2, Personnel Passage Through The Prep Area
Procedure A3, Facility Modification

Procedure 1 Tab A, Reactor Exposure Room Entry
Procedure 8 Tab A, Logbook Entry Checklist

Procedure 8 Tab B, Daily Operational Startup Checklist
Procedure 8 Tab B1, Daily Safety Checklist

Procedure 8 Tab |, Daily Operational Shutdown Checklist
Procedure 11, Air Particulate Monitor (CAM) Procedure




' PERSONNEL PASSAGE THROUGH THE PREP AREA

GENERAL

Access to the Reactor Prep Area is limited to personnel who are granted access in
accordance with the reactor physical security plan and Operational Procedure 1.
The Reactor Facility Director is responsible for maintaining an unescorted access
roster for the Reactor Prep Area and for providing a Prep Area briefing to all
persons listed on that roster. This administrative procedure does not recapitulate
the operational procedure. Rather, it presents specific guidelines for Reactor Prep
Area passage, and frisking for individuals who are authorized access.

SPECIFIC
1. ROUTINE PASSAGE: (EXPOSURE ROOM DOORS CLOSED)

a. Personnel who are authorized unescorted access to the Reactor Prep Area
may pass through the Prep Area as necessary.

b. Personnel who are being escorted through the Reactor Prep Area may pass
through the Prep Area only with their escort.

¢. Only appropriate personal dosimetry that has been issued by SHD or
AFRRI Security is required for routine passage through the Reactor Prep
Area. There is no requirement to wear a pocket chamber in addition to the
AFRRI issued TLD for routine passage.

2. CONTROLLED PASSAGE: (EXPOSURE ROOM DOOR OPEN)

a. Only personnel associated with the experiment/operation being performed
are normally authorized access to the Reactor Prep Area during an exposure
room opening. These personnel will be required to wear the AFRRI TLD
dosimeter (issued with their AFRRI badge), pocket chamber (if dose rate at
face of door is 2 mrem/hr or more), and AFRRI wrist dosimeter or finger
ring dosimeter i{ they enter the exposure room.

All personne! who enter an exposure room will log their pocket chamber
reading in the pocket chamber log prior to entering the room for the first
time that day and will enter the final pocket chamber reading following their
exit from the exposure room at the end of the day. Each individual who
enters an exposure room is responsible for monitoring his accumulated dose
throughout the day to ensure the he/she does not exceed the AFRRI daily
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exposure limits of 50 mrem/day or 100 mrem/week. Extremity dosimetry is
required only if work is to be performed on an experimental array or within
1 meter of the core projection.

b. Personnel authorized unescorted access to the Reactor Prep Area or
personnel being escorted through the Reactor Prep Area may pass through
the Prep Area when an exposure room is open with permission from the
reactor staff person in charge during the opening if the following guidelines
are met:

The person desiring passage must stop just inside the Prep Area door
upon seeing that an exposure room door is open and request
permission from the reactor staff member in charge before proceeding.
At that time, the reactor staff and safety staff members monitoring the
exposure room opening will determine if the radiation level at the
outside entrance to the exposure room in direct line of sight with the
core projection is less than or equal to 2 mrem/hr. If this reading is less
than or cqual to 2 mrcm/hr the reactor staff member may grant

reading is greater than 2 mrem/ hr, passage will be denied.
3. OPEN PASSAGE: (NON-ROUTINE)

The Prep Area may be opened for passage by personnel traveling between
buildings at AFRRI when maintenance is being performed on the normal
connecting hallway. This is not a routine occurrence and warrants written approval
from the Reactor Facility Director with concurrence from the Chairman, Safety
and Health Department. In addition, the Prep Area must be monitored at all times
by appropriately trained personnel. Prior to the opening of the Reactor Prep Area
for open passage, the Safety and Health Department shall conduct a radiological
survey of the area and certify that no radiation areas exist within the Prep Area
and that the non-painted areas of the Prep Area floor are free of contamination.
There is no requirement for personnel who pass through the Prep Area to wear
pocket chambers or frisk themselves during periods of open passage. Open
passage will be suspended during exposure room openings.

4. FRISKING
Friski . f e § e :od for the followi fiaion s
a. _Personnel who have entered the yellow painted work zone area.
b, P | who | | we
p | wi I handled ally . I Ll
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ADMINISTRATIVEPROCEDURE 7 ProceduteAs

FACILITY MODIFICATION

GENERAL

Changes to the Reactor Facility and operational procedures must comply with
requirements specified in the Reactor License, and 10 CFR 50.59. It is required
that modifications to the facility or procedures as described in the Safety Analysis
Report (SAR) be documented with a written safety analysis. Under 10 CFR 50.59,
a licensee may make changes to the facility provided there are no changes made to
the Technical Specifications, there are no unreviewed safety questions, and that a
proper safety analysis is carried out, documented, and reviewed.

Applicability:

¢ The Facility Modification Procedure applies to proposed facility
changes or changes in the operating procedures.

¢ The referenced procedure will not cover routine replacement of
parts or components with equivalent parts o1 components.

DESCRIPTION

This administrative procedure consists of these instructions, the Facility
Modification Worksheet Guide, and two worksheets to facilitate a 10 CFR 50.59
review of modifications and to determine if a detailed safety analysis is necessary.
The instructions in the Facility Modification Worksheet Guide are used to
determine which worksheet must be completed for the modification. One of three
conclusions regarding the proposed facility modification will be reached:

1. The modification requires prior approval or a license amendment
from the USNRC,

2. The modification ma" be made according to the provisions of 10
CFR 50.59(a)(1) (Facility Modification Worksheet # 1), or

3. The modification does not require a 10 CFR 50.59 safety analysis
(Facility Modification Worksheet # 2).
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Facility Modification Worksheet Guide

1. Technical Specification Change: If the proposed modification requires a change
in the Technical Specifications, a license amendment is required prior to making
the change. NRC approval is required; do not implement the change without this
aporoval.

2. Unreviewed Safety Question: If an unreviewed safety question is created by the
proposed change as defined in 10 CFR 50.59(a)(2) such that the change increases
the probability of occurrence or severity of an accident described in the SAR, can
malfunction in a manner that can cause an accident of a different type than
described in the SAR or can decrease safety margins as defined in Technical
Specifications, then NRC approval is required. Do not implement the change
without this approval.

3. If the proposed modification makes a change in the facility as described in the
SAR or changes a procedure as described in the SAR, the change can be
performed under a 10 CFR 50.59 analysis with a safety review, if there are no
unreviewed safety issues (10 CFR 50.59(a)(2)). The change may be made followed
by a review by the RRFSC. Go to Facility Modification Worksheet # 1.

4. If the proposed modification does not make a change to the facility as described
in the SAR or to a procedure as described in the SAR and does not pose an
unreviewed safety issue, a 10 CFR 50.59 analysis is not required. Go to Facility
Modification Worksheet # 2.
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Facility Modification Worksheet |
10 CFR 50.59 Analysis

Proposed Change

Submitted by: Date

1. Description of change:

2. Reason for change:

3. Verify that the proposed change does not involve a change to the Technical
Specifications or produce an unresolved safety issue as specified in 10 CFR
50.59(a)(2). Attach an analysis to show this.

Analysis attached? Yes

4. The proposed modification constitutes a changes in the facility or an
operational procedure as described in the SAR. Describe which (check all that

apply).

Procedure Facility Experiment
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Facility Modification Worksheet 1

5. Specify what sections of the SAR are applicable. In general terms describe the
necessary updates to the SAR. Note that this description need not contain the
final SAR wording.

6. For facility modifications, specify what testing is to be performed to assure
that the systems involved operate in accordance with their design intent.
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Facility Modification Worksheet 1

7. Specify associated information,

New drawings are: Attached
Not required

Does a drawing need to be sent to Logistics? Yes  No
Are training materials effected? Yes No
Will any Logs have to be changed? Yes __No__
Are other procedures effected? Yes No

List of items affected:

8. Create an Action Sheet containing a list of associated work specified in item #
7, attach a copy, and submit another to the RFD (modification of drawings must
be approved by the RFD).

Action Sheet: Submitted Not Required
Reviewed and approved by RFD Date
RRFSC Concurrence Date
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Facility Modification Worksheet 2

No 10 CFR 50.59 Analysis Required
Proposed Change

Modification to:  Procedure __ Facility Experiment
Submitted by: Date

1 .Description of change:

2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in

the SAR, and does not produce an unresolved safety question as defined in 10
CFR 50.59a)(2).

3. If change involves a facility modification, attach a drawing if appropriate. If
structural facility drawings need updating, modification of drawings must be
approved by RFD and forward a copy of changes necessary to Logistics.

4. Determine what other procedures, logs, or training material may be affected
and record below.

5. List of associated drawings, procedures, logs, or other materials to be changed:

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted Not Required
Reviewed and approved by RFD Date
RRFSC Notified Date
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REACTOR EXPOSURE ROOM ENTRY

1. REFERENCES

a. 10 CFR 20, "Standards for Protection Against Radiation"
b. USNRC licenses: R-84, 19-08330-02

¢. AFRRI Instruction 6055.8

d. AFRRI Health Physics Procedure 3-1

2. GENERAL

a. PURPOSE: This procedure specifies all safety and security procedures for
activities involving entry into the AFRRI TRIG A Reactor exposure rooms,
currently designated exposure rooms 1 and 2 (rooms 1123 and 1122).

b. AUTHORIZED ENTRY: Both AFRRI picture badge and U-badge
personnel, may enter a reactor exposure room under the supervision of the Reactor
Facility Director (RFD) or his representative. Visiting personnel (V badge) require
special authorization by both the Chairman, Safety and Health Department (SHD)
and RFD to enter either exposure room. In general, permission to enter the
exposure rooms will be granted personnel whose duties require such entry;
however, permission may be denied to personnel for serious or repeated safety or
security violations, or for safety reasons emanating from conditions in the
exposure rooms. All personnel who are granted unescorted access to the prep area
or warm storage will receive a special prep area safety briefing prior to being
granted access. Only personnel who have been granted permanent unescorted
access will be given card access to the prep area. The RFD is responsible for
maintaining a roster in the prep area for personnel who have been granted
permanent unescorted access. Other personnel requiring unescorted access to the
prep area or warm storage for a specific purpose or time period may be granted
special access in writing by the RFD with concurrence of SHD. However, these
personnel who are granted special »ccess from the RFD will not be given card
access to the prep area,

¢. ER ENTRY INSTRUCTIONS - All personnel will:
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(1) Know the Reactor staff representative is in caarge of all operations in the
prep area. Obtain permission to enter eithe exposure room from the
Reactor staff representative.

(2) Wear AFRRI TLD whole body badge and pocket dosimeter.

(3) Wear wrist or finger dosimeter if work is to be performed on an
experimental array or within one meter of the core projection.

(4) Wear booties, eye protection, gloves and coat.
(5) Check and log pocket dosimeter reading on log in prep area prior to entry.

(6) Familiarize themselves with approximate radiation levels in the room,
based on radiological surveys performed and data obtained by SHD.

(7) Ensure that all materials removed from the exposure room are properly
labeled and entered on the exposure room entry log (AFRRI FORM 130)
and the activated materials control log.

(8) Glove and lab coat requirements may be waived by the SHD monitor or
reactor representative on an individual basis for personnel who will not be
touching anything in the exposure room, There must be a specific reason
for waiving such requirements.

d. DEPARTURE FROM REACTOR EXPOSURE ROOM ENTRY
PROCEDURES: Any departure from the following procedures will require a
special work permit (SWP). Exceeding any radiation dose limits will require a
written justification from the supervisor of the research project which must be
approved by the Head, SHD.

3.SHD EXPOSURE ROOM SURVEY
a. EXPOSURE ROOM CAM:

(1) Prior to opening either exposure room, the respective CAM musi read
2000 cpm or less. If the CAM reads 2000 cpm or greater, change the filter
on the CAM and put it in the radioactive materials bag in the CAM
drawer. If 10 minutes or more have elapsed since the end of the reactor
run, the door may be opened to the first step to facilitate radioeffluent
clearance in the room. Then check the CAM after 1 minute and, if the
reading has not increased by more than 100 cpm, proceed with the
exposure room opening. If it has increased by more than 100 cpm,
change the filter and wait two more minutes and repeat as necessary. If
the CAM alarms during or immediately after a run, change the filter and
reset the CAM.

(2) If either exposure room CAM or the Prep Area CAM is found
malfunctioning or inoperable, notify the Reactor Representative or
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Reactor Operations Supervisor (ROS) and Radiation Safety Officer
(RSO) immediately. No opening shall be initiated if the exposure room to
be opened does not have an operable CAM.

b. DOSE RATE AT FACE OF DOOR: If the dose rate at the face of the plug
door in the direct line of sight of the reactor tank bulge reads greater than 100
mrem/hr, the door will be closed sufficiently to preclude access. The plug door will
be reopened upon agreement of the SHD and RFD representatives for
reevaluation of radiation levels. When the dose rate at the face of the door is
below 100 mrem/hr, the opening procedure may continue.

c. DOSE LEVELS IN ROOM: Exposure rates will be measured at specific sites
in the rooms. These measurements will be given to both the reactor representative
and the personnel entering the room. Additionally the readings will be entered in
the room entrance log (AFRRI FORM 130) and kept in the prep area. The levels
will be measured at:

(1) The reactor door face in the direct line of sight of the reactor tank bulge
(2) At the contamination line in the entrance of the room

(3) The middle of the room

(4) 30 cm from the tank wall or shield

(5) Contact with the tank wall or shield

(6) The area(s) where ina..idual(s) will be working for an extended period of
timec and any other place deemed neces ary by the reactor representative.

d. ROUTINE ENTRY: Entry is routinely permitted only when the maximum
reading in any occupiable area is i rem/h or less. Entry may be permitted if levels
are 1-5 rem/h, but no work will be permitted in fields over 1 rem/h. If personel are
working in a specific area for an extended period of time, the dose rate in that area
will be measured.

(1) Readings over 100 mrem/hr (closed winduw) will be specifically identified.
All dose rate readings will be reported to the Reactor representative and
entry personnel. When appropriate, after consultation with the SHD and
Reactor representatives, stay times will be assigned for entry personnel.
AFRRI limits of 100 mrem/week and 50 mrem/day are to be used as the
basis of stay time determinations.

(2) All exposure room entries will be checked by the SHD monitor for
compliance with radiation safety aspects of applicable Reactor Use
Requests (RURs). If not, non-compliance will be reported to the RFD
and to SHD.
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e. FILLING OUT THE SURVEY OF EXPOSURE ROOM OPENING LOG:
The exposure room opening log sheet must be filled out completely for each
opening of an exposure room. Care must be taken to fill out each blank on the
entry log sheet. If a section is not applicable to the particular opening, N/A should
be filled in the blank.

4. NON-MONITORED OPENING:

a Personel may enter the exposure rooms without a SHD monitor present if
ALL the following conditions hold:

(1) The reactor has not been to power in that ER since the last survey.

(2) Survey meter readings at the door indicate safe entry conditions (should
be less than | mrem/hr).

(3) The ER CAM should be observed, and its reading (net) should be less
than 200 cpm above background.

(4) The last survey indicates that the maximum dose rate in any area where
work is to performed did not exceed 100 mrem/hr.

b. An entry will be made in the exposure room log by a reactor staff member,
with a note that the survey has been waived.

c. SHD must be notified if any radioactive materials or equipment are to be
removed from the prep area.

5. PERSONNEL PROTECTION PROCEDURES

a. Dosimetry and protective clothing requirements are given in paragraph 2.c,
ER Entry Instructions.

b. Entry is permitted only after the SHD monitor has completed the survey and
reported results to those about to enter (excluding non-monitored openings -
reference Paragraph 4, abov:).

¢. All personnel shall record initial dosimeter reading in the prep area dosimeter
log prior to entering the exposure room for the first time each day. Personnel shall
read dosimeters when leaving the exposure room and record a final dosimeter
reading in the prep area log at completion of daily operations. Net doses over 10
mrem must be reported to the SHD Monitor.

d. Protective clothing will be removed in such a way as not to contaminate
"clean® areas by items from "dirty” areas.

e. All personnel will "frisk" themselves before leaving the prep area.
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6. SPECIFIC ACTIONS TO OPEN EXPOSURE ROOM DOORS

a. Turn up exposure room lights (this can be waived for experiment needs).

b. Check plug door tracks for obstructions; ensure all obstacles are clear of the
door (including ropes).

¢. Ensure that only authorized personnel (see 2.b.) are present in the reactor
prep area during exposure room openings.

d. When facility safety interlocks and opening procedures have been satisfied,
insert key into exposure room door key panel and open door. DO NOT LEAVE
KEY IN LOCK UNATTENDED.

e. Open door in accordance with entry procedures. Ensure all required data is
logged in entry log.

f. Ensure that individuals who will be moving lead, bismuth, or other heavy
materials are wearing steel-toed shoes.

g. Limit exposure times of all personnel entering the exposure rooms based on
the results of the radiation survey.

7. ACTIVATED MATERIALS

a. PLACING MATERIAL IN EXPOSURE ROOM : Before placing any
equipment or material in an exposure room for irradiation the following will be
observed:

(1) Equipment tagged as AFRRI property: a memo must be sent to both the
RFD and the AFRRI property officer. The memo must state that the
equipment is knowingly being irradiated and therefore request that it be
removed from the property books. It must also state that should the
material remain byproduct material after a reasonable amount of time it
will be disposed of as radioactive waste. The memo must contain all
nomenclature as well as an adequate description of the equipment in
order for it to be identified on the property book.

(2) Non-tagged AFRRI equipment or material (to be returned): a memo or
statement on the reactor RUR must be sent to the RFD giving the kinds
and amounts of byproduct material expected to be produced (that is the
material that the experimenter wishes to be returned) and a copy or
number of their radionuclide authorization number. The memo or RUR
statement must be specific and contain an accurate description of the
material being exposed (converted to byproduct). Other information will
be required from personnel before any material is allowed to be removed
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from the prep or warm storage areas (see next section of this procedure
7b.and 7.c.)

(3) Non-tagged equipment or material (not to be returned): A memo or
statement on the RUR that the experimenter understands that byproduct
material produced as & result of their irradiations will be disposed of as
radioactive waste, and additionally any material not specifically requested
to be held, will be disposed of as radioactive waste in the next shipment.

(4) Non-AFRRI owned equipment/material: A signed memorandum from the
responsible property owner that they understand that byproduct materials
generated in excess of their license will be disposed of as radioactive waste
unless prior arrangements have been made with the reactor/SHD staffs
for siorage. Any material not removed within a reasonable amount of
time will automatically be disposed of as radioactive waste.

b. SURVEY OF MATERIALS COMING OUT OF EXPOSURE ROOM

(1) All material leaving the exposure rooms must be surveyed for activation or
contamination. Survey meter readings will be used to determine dose
levels. Smear surveys may be used, if the SHD representative deems them
necessary. All materials will be labeled appropriately in accordance with
HPP 0-2 and HPP 3-1.

(2) All special equipment that has been activated such as chambers, rotators,
motors, meters, etc., will be stored under the control of the reactor license
or the AFRRI byproduct license in warm storage or the prep area.
Removal of items from the prep area will only be allowed in accordance
with HPP 3-1.

c. DISPOSITION OF ACTIVATED MATERIALS

All activated or contaminated materials will be under the control of ihe
reactor license while such materials remain in the reactor controlled area.
Removal of any radioactive materials from the reactor controlled area will be done
in accordance with HPP 3-1.

8. COMPLETION OF ENTRY

a. The Reactor Staff Representative will check to see that all personnel have left
the exposure room before the plug door is closed. In the event that the warning
horn in either exposure room is disconnected, for testing or experiment
requirements, the exposure room plug door shall not be closed until at least two
(2) licensed reactor operators visually inspect the room to ensure that no personnel
remain in the room. To ensure compliance with the reactor Technical
Specifications, the names of these licensed operators present at the exposure room
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closing shall be entered into the reactor operations logbook and on AFRRI
FORM 130. At the completion of the test or experiment, the warning horn shall
be reconnected and tested. All actions regarding the warning horn shall in entered
in GREEN ink in the reactor operations logbook.

b. The SHD monitor will not leave the area while the plug door is open without
notifying the Reactor Staff Representative.

c. Lock the exposure room door control panel; reset lights, if appropriate.

d. Resecure the prep area on departure.
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LOGBOOK ENTRY CHECKLIST

I. Operational Logbook

1. The reactor operations logbook is a before-the-fact record, that is, entries will
be logged before the operator actually performs the planned function. Any late
entries will be so noted.

2. The operations logbook will have a hardbound cover and will be sequentially
numbered by volume. The pages will be dated at the top of each page and each
page will be sequentially numbered.

3. The Reactor Facility Director (RFD) will review each logbook upon its
completion; he will make an appropriate entry in the back of the logbook and sign
the entry. The operator who makes the final entry at the end of a logbook is
responsible for ensuring that the ROS is notified that the logbook is ready for

RFD review.

4. All items in GREEN (see below) that are not closed out during the working
day will be carried in GREEN at the end of the day and again at the beginning of
the next operational day.

5. The entries will be made in ink and in accordance with the following designated
color code:

a. BLACK and BLUE-BLACK:

(1) Console locked and unlocked. The individual at the console will enter
his/her name and the supervisory licensed operator’s name, if necessary.

(2) Checklist number and completion time.
(3) Power level at criticality and subsequent power level changes.
(4) Reactor SCRAM.

(5) Mode of operations. Use appropriate stamp or entry to designate the
operation:

(a) Steady State
(b) Square Wave
(¢) Pulse
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(6) Operation of reactor associated facilities such as lead shield doors,
pneumatic tube systems, etc., unless such operations cause a change of reactivity
(see 5.b.(2) below).

(7) Change of personnel at the console. Name of personnel will be entered
along with the licensed operator present in the control room, if the person at the
console is not a licensed operator.

(8) The operator in charge will be designated in the logbook whenever
multiple operators are signed on the console.

(9) Completion of the daily startup and shutdown checklists and weekly
checklist.

(10) Signature of reactor operator to close out the log for the day.
(11) Designation of the SRO on-call and physicist in charge (PIC).
(12) Reactor calibrations and data.

(13) All changes to logbook entries (including line outs, error corrections,
changes to operations mode stamp lines, and end-of-page line outs) will be initialed
or signed by the operator.

b. RED:
(1) K-excess measurements, to include experiment worth determinations.
(2) Actions which affect reactivity:
(a) Core movement,
(b) Fuel movement.
(¢) Control rod physical removal for maintenance.
(d) Experiment loading and removal from the CET, PTS, pool, or core.
¢. GREEN:

(1) Any reactor malfunctions noted upon discovery/occu rence with a second
entry noting corrective action has been completed.

(2) Additional items entered at the discretion of the operator such as
addition of make-up water to the reactor pool, etc.

(3) Any Technical Specification required equipment taken out of service for
any reason. A second entry is made when the unit is returned to service.
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6. When an operation requiring entry into the logbook falls under more than one
color code, the color to be used will be determined via the following order of
precedence: RED - GREEN - BLACK/BLUE-BLACK.

II. Malfunction Logbook

All entries in the malfunction logbook should include the following information.
For consistency, the bold italic words should be copied into the malfunction log
prior to the information.

DATE, TIME, SIGNATURE OF PERSON DISCOVERING
MALFUNCTION

SYMPTOM: of problem

This section describes how the system is acting or malfunctioning,i.e., channel went
full scale, pump failed, keyboard stopped responding to keystrokes etc.

IMMEDIATE ACTION TAKEN

This section is for denoting such things as Reactor Secured, SHD notified.
RFD NOTIFIED:

A remark should be made that the RFD or acting RFD was notified.
DIAGNOSIS : of problem

A narrative description of what was discovered to be causing the problem, i.e.,
Which system was malfunctioning or which component failed.

SOLUTION: /repair

A narrative description of what was done to correct the problem This could
include both physical changes or administrative changes, i.e., a component was
replaced and the unit was recalibrated, an additional backup system installed, an
administrative prohibit on ... was initiated.

OPERATIONAL VERIFICATION AND/OR CALIBRATION:

A description of what actions were taken to verify that the new unit/repair would
indeed perform the function for which it was intended, i.e., a calibration signal,
system actuated multiple times, system tested, system calibrated with a source.
Indicate whether the change will require staff training.

SIGNATURE RFD
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DAILY OPERATIONAL STARTUP CHECKLIST

Checklist number Date
Time completed Supervised by
Assisted by

L EQUIPMENT ROOM (Room 3152)

| 1 Axrcompmaorpmme(so 110pmg) .................................. |
2. Water drained from air COmpressor ...............coevrcnnnsssnsnrns

3. Air dryer 0perating .............ocucivmimineiiiirminsissrsmssensesissssssesssesses
4. Doors 231,231A, and roof hatch SECURED ..........c..cccounens

II LOBBY AREA

Lobby audxo alarm mmed off ..............................................................

I EQUIPMENT ROOM (Room 2158)

1 Pnaﬁlter dxfTerentml PIRRRES (€ B DIY) ..ooviivinesnnssresconsenssasans
2. Primary discharge pressure (15 - 25 psig) ........cccoovvvivvrevnnnens
3. Demineralizer flow rates set to 6 gpm (5.5 -6.5 gpm) .............
4. Stack roughing filter (notify supervisor if > 1.0" of water) .....
5. Stack absolute filter (notify supervisor if > 1.35" of water) ....
6. Visual inspection of 8rea ...........cccccoeivvvvriiviniiirissesisissseesssns
7. Door 2108 SECURED .........cousimimisssmssusmusssmsinissssiosisssssssases

R PREPARATION AREA -
szual DMPOCtOn OF &IOR .......ccomicnmimmssssmsasessss s

V. REACTOR ROOM (Room 3161)

1. Transient rod air pressure (78 - 82 PSIE) wovvorerrensrressenrenssreene
2. Shield door bearing air pressure (8.5 - 9.5 psig) ...........c.co..... ¢
3. Visual inspection of core and tank ...............ccoovvrviiriveinns
4. Number of fuel elements and Fuel elements »
control rods in tank storage Control rods .
5. Air particulate monitor (CAM)
(a) Primary operating and tracing ...........c.c.ocovervrvesreressssnnn,
(b) Backup OPerating ..............cccoovviievinieresmsessrsierssnssessssens
(¢) Channel test completed, damper closure verified ..............
6. Stack gas monitor quality assurance checked .........................
7. Door 3162 SECURED ........ccococviviiniineririsereessrensesssssersseens

= = % = =
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V1. REACTOR CONTROL ROOM (Room 8160)

1. Emergency air dampers TeSet ................ccccoviiiiiinissnsinsessssessesssssenes

2. Console recorders dated ...................ccocoviviviiiisieiiissinnsssessssssesssssaens

3. Stack flow and fuel temperature recorders dated .................coeernnnn.

4. Logbook dated and reviewad ..................ccocorviniiiiiimiiinessrsiesssrsens

5. Water monitor box
(a) Background activity (10 « 60 CPIM) .......ovivvruimirisesserssssessmsasssanens 'y
(b) Water monitor box resistivity ( > 0.2 Mohm-em) ........cocovrvinnnnn.. *
(¢) DM1 resistivity ( > 0.5 MOhM-eI) ..o.ooovivviviniininissrcsnsnsiss e . ]

| (d) DM2 resistivity ( > 0.5 Mohmeem) .........cooocnmminninressmimssnrsmnsnns o
- 6. Stack gas flow rate (15 - 35 Keft)  ..ovvcveeicnnvcnessicsinssssenscsenssssenens i .

7. Stack linear flow rate (1.0 - 2.0 Kft/min) ........ccooirrmrivirneensserssnnnns "

8. Gas stack monitor '
(a) Background (2 - 20 €pm) ...coovvvimiiiiniiiiiminiiesssessiasssnesessesens *
(D) A0 CRBOK .......coooonicussmcsessmsmmsassssssssossnsosssasssnsassassniasasstssinsssss

| (¢) High alarm set to 3.2E-5 microCi/cc at stack top ............c.ocuvenn..
9. Radiation monitors
Monitor Alarm Poirt Reading Alarm Setting
Functional (mrem/hr) (mrem/hr) ,
(a) R-1 (<20) * 500 ?
(b) R-2 (<10) . 10 i
(c) R-3 (<10) . 10 |
(d R-6 («20) . = 100 j
(e) E-3 («10) . 10
(f) E-6 (<10) » 10

BTN IIDOIRINOE - ishiaseabionissansrin oieveians idiusos v hrbibieass cirbemmieiiinng 1.4

11. CAM high level audible alarm check .........coovivviiiiiiiiirircssesesnns

12. Water temperature (inlet) (5 - 35 °C) .......cccoivivriinneiinninsenssninens "

13. Water level log completed .............cococirivvmimiinninsssesessersssssssessssens

14. Console lamp test completed .............cococviniiiiniiiniriinrinsss i sssons

B0, “THO0 QUMY OPMEWEIND ...ccicinivisrisisimissisissiorinsibonssiiinstasissmtneinssentesissmme o

16. Source level power greater/equal to 0.5 CPS.  ...ooovvrievrieeeieeseeeneeienn,

17. Prestart operability checks performed ... iieieinns
18. Interlock Tests
a) Rod raising, SS mode (e) 1 kW/Pulse mode
(b) Rod raising, Pulse mode () NM-1000 HV
(c) Source RWP (g) Inlet Temp
(d) Period RWP
19. SCRAM checks (at least one per rod)

(a) % Power 1 (h) Reactor key
(b) % Power 2 (1) Manual
(¢) Fuel temp 1 ()) Emergency Stop
(d) Fuel temp 2 (k) Timer
(e) HV loss 1 (1) CSC Watchdog
() HV loss 2 (m) DAC Watchdog

' (g Pool level

B0, TN DOWEE PUMID coocivcivinisisnionionns onsrsemsansasinsconisssbessossrsssbiasomsecersston

et —————————
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DAILY SAFETY CHECKLIST

Checklist number Date
: Time completed Supervised by
Assisted by

~ 1. EQUIPMENT ROOM (Room 8152)

| 1 Au' compressor pressure (80 « 110 psig) ......cccoovvviiiiniiieiiinnns
2. Water drained from air COmpressor ...........cocovveievenninineissinns

e SR00 SRR DUMURIRENR . oot civsscnsniorscs seasiionnarersonrissatersbitraminapnt feuns
4 Doom 231 231A and mofhatch SECURED .........................

II EQUIPMENT ROOM (Room 2158)

1. Prefilter differential pressure (< 8 psid) ........cc.ocennniiriinnns .
2. Primary discharge pressure (15 - 25 p8ig) .........coovnvnriinniinnnn ¢
3. Demineralizer flow rates set to 6 gpm (5.5 - 6.5 gpm) ........... "
4. Stack roughing filter (notify supervisor if > 1.0" of water) .... *
5. Stack absolute filter (notify supervisor if > 1.35" of water) .... ¢
5. VIR INEDUOHON OF SRR (iiioviiinisivisssininssianiessssissstismnbissssssss

ST S BRI R ool it s s fampmsinisminisiatrssniindd

ey

~ III. PREPARATION AREA
Vlsua.l mspectxon ) TR o W LR UL e S £

IV. REACTOR ROOM (Room 3161)

1. Transxent rod air pressure (78 - 82 psig) ......cvviiviiiiievniiiniinns .
2. Shield door bearing air pressure (8.5 - 9.5 psig) ...........cccoovnenn.
3. Visual inspection of core and tank ...............cceevvviieiniiinininns
4. Number of fuel elements and Fuel elements 4
control rods in tank storage Control rods .
5. Air particulate monitor (CAM)
(a) Primary operating and tracing .............coceereveenniriineisesnnns .
o T R S e S e N
(¢) Channel test completed, damper closure verified ..............
6. Stack gas monitor quality assurance checked ..............cc.cou..n.
7 Door 3162 SECURED ...........................................................
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V. LOBBY AREA

Lobby audio alarm tumed off ...........cocoviviviiinn i i
VI. REACTOR CONTROL ROOM (Room 3160)
1. Emergency air dampersreset ... SRl st ting i
B DO PO ITIEE BRI <ovsiciuiscioisisisiosrncibmmmrtoniasesmamnasmiasssibtisss |
- 3. Stack flow and fuel temperature recorders dated ..o ;
4. Logbook dated and reviewed ...............ccccoveiiviiiiniiienninssnenns |
5. Water monitor box |
(a) Background activity (10 - 60 epm) .....ccooovviiivminiiinmmineimness -
(b) Water monitor box resistivity [ > 0.2 Mohm-cm] ... -
(¢) DM1 resistivity ( > 0.5 MORIM-CIM) ....oovvvireiiniiviirnssecssiessissssssaces . |
(d) DMZ2 resistivity ( > 0.5 MORMACIM) ..oovoevereirnrinsrenssnsssssesssesennens . |
6. Stack gas flow rate (15 - 35 Kefm) ..o . l
7. Stack linear flow rate (1.0 - 2.0 KRU/min) ........coocvnmmmirininmnsiinisins ¢ |
8. Gas stack monitor
(a) Background (2 - 20 CPM) ....coiriiniinnnmiiniiin i ssssnens y
) JENDTE BRI ..o cooshactinicoississaibommmabns soiseakiossomrdintiog risisionse hibmnibnts i l
(¢) High alarm set to 3.2E-5 microCi/cc at stack top ..........coovviinnnn
9. Radiation monitors |
Monitor Alarm Point Reading Alarm Setting
Functional (mrenvhr) (mrem/hr)
(a) R-1 («20) . 20
(b) R-2 (10) - 10
(¢) R-3 («10) - 10 |
(d R-5 («20) = 20 |
(e) E-3 (<10 . 10
(H E-6 (<10) . 10
10, TV MOBMOID BN - - iciiiivnivisiivebsisibamastans senstsibesessnsvsisy s Maris st ssasss
11. CAM high level audible alarm check  .........coocivviiniiiiiiiiniiiinin.
12. Water temperature (inlet) (5 -85 °C) ...ooooooviviiieiieiiiisisseissiseresenns .
13. Water level log completed  ...........ccooiviviiniiiiniiiii e,
14. Source level power greater/equal t0 0.5 €PS. ....o.ooovvviviiiiniirinniieinns
~ AFRRIFORM 61b (R) Revised: 120105 Page 2 1



DAILY OPERATIONAL SHUTDOWN CHECKLIST

Checklist No. Date
Time Completed Supervised by
Assisted by

‘wéwwﬁi

0O = |

Lol o S .

w 1o

o &

3 REACTOR ROOM (Room 3161)

All md dnves DOWI\ ....................................................................
CAREIREE BRIED KT .o onsiiinmiiassaninsiunsmanivasasinsamenssassussspssoiasaorasent
BRI TR TIIART I IEED o aie ek s rrsnet A SO SRS R AN )
Channel test completed on both CAMS ........cooivviiiniiiiicinnn,
Door 3161 locked thh key .............................................................

II. EQUIPMENT ROOM (Room 3152)

stullauon unit dxscharge valve CLOSED .....................................
Air dryer OPERATIONAL ..o iieeis e sss e
Doors 231, 231A, and roof hatch SECURED ........cccoooviviivveninnnn,

I1L EQUIPMENT ROOM (Room 2158)
anarv discharge pressure (15 25 psxg) ..................................... ar
Demineralizer flow rates set to (5.5 - 6.5 gpm) ...coooooovvvvvviviinnn,s ot

Visual inspection for 1eaks ................ccocovveiiiiiiiiiin i,
Door 2158 and 2164 SECURED .......... iasueesinssbasetin Mscersmmasesiat .

IV PREPA RATION ARE‘.A

. ER 2 plug door CONTROL LOCKED .......c.ocooooviviiiiviiieninrininnn,

Door closed; and handwheel PADLOCKED .......ocoovovvvviioiiinnn,
ER 2 lights ON and rheostat at 10% .............ccocoeviiiiiveriiiiiieissiins
ER 1 plug door CONTROL LOCKED ....cocoooviiiiiiiceieireiiiseins

Door closed; and handwheel PADLOCKED .......cooovovvivveviviin,
ER 1 lights ON and rheostat at 109% ...........c.. voococvririeeriinieriiereons,
Visual inspection 0f 8rea ...............ccocooiiviviiiiiiii oo

AFRRI Form 62(R) Revised: 14 Jul 95 Page 1



V. LOBBY ALARM

e R R S AL R | H
- RN AR M0 DN cicviiscvmissstmammisissssismamisnscisrssinsissiasinisiaseis

Lol ol

o3

VI. REACTOR CONTROL ROOM (Room 3160)

Reactor tank Lghts OFF ...
Console chart recorder pens raised ..o,
Steady-state timer OFF ...,
Console LOCKED, and all required keys returned

T R e W T e Sy s 3 SO Y o
G e e Y S e I e PN el W W
Purification, secondary and primary pumps ON .........c.cocevviivinnnn.
Reactor monthly usage summary completed ................coooevivvninnnn, |
Radiation MOTItOTS .......ccviiiiiiiiiiii s s e sissassrinsssssens |

MONITOR READING HIGH LEVEL ALARM
SETTING (mrem/hr)

a. R-1 («20) " 20
b. R-2 (<« 10) " 10
¢. R-3 (<10) " 10
d. R-5 (<20) ' 20
e. E-3 (<10 . 10
f. E-6 («10) * 10
g R-6 (<10) . 10

* Numerical Entry

AFRRI Form 62(R) Revised: 14 Jul 95 Page 2



OPERATIONAL PROCEDURE i TR e

AIR PARTICULATE MONITOR(CAM) PROCEDURE

GENERAL

This procedure specifies how to test the CAM to ensure proper operation of this
monitoring device. A channel test will be performed on both reactor room CAMs
at the beginning and end of each day.

SPECIFIC
1. OPERATING and TRACING

Check 1at the primary CAM is operating and tracing with the correct time
indicated on the chart and check that the secondary CAM is operating.
Ensure the flow rate is >6 cfm and not off scaie.

2. CHANNEL TEST WITH SOURCE

a. Place the switch on the front of the CAM to "test” and verify a reading of
1000 cpm +4/-20%. Reset the switch.

b. Open shield door and change the detector filter if the filter appears
excessively dirty or the flow rate has dropped below 6 c¢fm (with the door
closed). Place the used filter in the radioactive waste box in each CAM

drawer.

¢. Slowly bring a radioactive source near the detector. Observe the meter on
the front of the CAM. The yellow light will activate at approximately 4,000
counts per minute. The red light will activate at approximately 10,000
counts per minute; the alarm will sound and the dampers will close. Reset
the alarm, close the chamber door and return the source to the CAM drawer.

d. Annotate completion of the channel test on chart paper with initials, time,

and date performed for primary CAM. Annotate completion of the channel
lest on secondary CAM chart paper only when primary CAM is bypassed.

3. TEST FREQUENCY

This entire procedure will be performed in conjunction with the daily startup or
safety checklist. Items 1, 2a and 2d will be performed again as part of the daily
shutdown checklist.

4. BY-PASS of PRIMARY CaM

Revised: 08 Aug 95 Page 1



When the primary CAM is by-passed, the secondary CAM chart recorder needs to
be activated, then perform items 1, 2a, and 2d.

Revised: 08 Aug 95 Page 2



ATTACHMENT B

10 CFR 50.59 Safety Evaluations of
Modifications, Changes, and Enhancements

to Procedures or Facilities

Repiacement Of CAM Electronics

Replacement Of Reactor Security Computer

Substitution Of ' Plant Perimeter Monitoring TLDs

Saction On Malfunction Log Entries Added To Procedure 8, Tab A

HPP 3-1 Changed For CAM Level Reading For Exposure Room Entry

HPP 7-3 Changed To Add Chart Recorder Settings

Section Added To Prep Area Frisking Procedure

Procedure 11 Changed To Reflect Change Of CAM Chart Recorder Usage
Damper Reset Switch Added To Reactor Foyer

Procedure 1, Tab A, CAM Leve! Reading for Exposure Room Entry Changed
Stack Gas Monitor Stack Sample Tubes Replaced

Remove Stack Gas Monitor Printer

Replace Stack Gas Monitor Electronics

Revision Of Daily Operational Startup Checklist

Revision Of Daily Operational Shutdown Checklist

Revision Of Daily Safety Checklist

Revise Air Particulate Monitor (CAM) Procedure

Revise Facility Modification Procedure




INITIAL
DATE

TYPE
CHEANGE

FACILITY MODIFICATION SUMMARY SHEET

1995

APPROVED
DATE (RFD)

3 Jan 95

Facility

Replacement of CAM Electronics

3 Aug 95

4 Jan 95

1 Har 95

3 Jan 95

Facility

Replacement of Reactor Security Computer

4 Jan S5

4 Jan 95

1 Mar 95

9 Feb 95

Facility

Substitution of Navy TLDe for in-plant
perimeter monitoring

9 PFeb 95

S Feb 95

1 Mar 95

23 Feb 35

Procedure

Add Section on Malfunction Log Entries
to Procedure 8, Tab A

1 Mar 95

23 Feb 95

1 Mar 95

12 May 95

Procedure

Change CAM level reading for exposure
room entry

31 Oct 95

1 Jun 95

18 Oct 95

15 95

Procedure

Change to add chart reccrder settings

31 Oct 95

1 Jun 95

2 Jun 95

25 95

Procedure

Add section on Prep Area frisking

18 Jul 9%

2 Jun 95

2 Jun 95

25 9s

Procedure

Change wuse of secondary CAM chart
recorder

2 Jun 95

1 Jun 95

2 Jun 95

25 9s

Facility

Damper reset switch added to reactor
foyer.

25 May 95

25 May 95

2 Jun 95

25 95

Procedure

Change CAM level reading for exposure
room entry

24 Jan 96

1 Jun 35

25 95

Facility

Replace tubes from stack monitoring
system

25 May 95

25 May 95

20 95

Facility

Remove stack gas monitor printer

21 Jun 95

12 95

Facility

Replace stack gas monitor electronics

12 Jul 95

14 95

Procedure

Revision of Daily Operational Startup
Checklist

14 Jul 95

14 Jul 95

14 95

Procedure

Revision of Daily Operational Shutdown
Checklist

14 Jul 95

14 Jul 95

95

Procedure

Revision of Daily Safety Checklist

14 Jul 95

14 Jul 95

Procedure

Revise Air Particulate Monitor ({CAM)
Procedure

9 Aug 95

9 Aug 95

Procedure

Revise Facility Modification Procedure

9 Aug 95

9 Aug 95




Facility Modification Worksheet 2
No 10 CFR 50.59 Analysis Required

Replacement of the CAM Electronics
Pronosed Change
XXX
Modification to:  Procedure Facility Experiment
| George 03 Jan 1995
Submitted by: Date

1.Description of change:

Replacement of the CAM electronics module. The old electronics have become outdated and
the electronics are being replaced as part of preventive maintenance. The new electronics
module is a one for one replacement.

2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not producc an u{ucsolved safety ?uesnon as defined in 10
CFR 50.59(a)(2).

3. If change involves a facility modification, attach a drawing if appropriate. If
structural facility drawings need updating, forward a copy of changes necessary to
Logistics. NONE

4. Determine what otherNgocedurcs, logs, or training material may be affected
and record below, NE.

5. List of associated drawings, Eeocedurcs logs, or other materials to be changed:
Updated drawings will

\:'\“-\91 Frocedure | n(‘wr instaliation 1S ‘°"’/‘If(4

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted ____ Not Requ'ucm
4 JAN 1995
Reviewed and approved by RFD >//( 4 M/X/Datc 9
RRFSC Notified fzz"/ (_/"j U Date_ 1 MAR1995

F

Revised: 15 May 91 Page 6
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Facility Modification Worksheet 2
No 10 CFR 50.59 Analysis Required

Replacement of the Reactor Security Computer
Proposed Change
p.v.v.9
Modification to:  Proc-4vre Fazility Experiment
George 03 Jan 1995
Submitted by: Date

1.Description of change:

The reactor security computer system is being upgraded with a new and more user friendly
computer interface. The new system is designed as a one for one replacement. The new
computer will allow the operator to control alarm points, schedules, badges, and it will
deliver alarm messages to the security desk in AFRRI. The D600 unit which is the
microprocessor controller specified in the reactor physical security plan will not change. The
new computer interface will communicate with the D600 unit.

2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not pwggfé an unresolved safety question as defined in 10
CFR 50.59(a)(2). ‘

3. If change involves a facility modification, attach a drawing if appropriate. If
structural facility drawings need updating, forward a copy of changes necessary to
Logistics, NONE. Same as before

4. Determine what other procedures, logs or tram E atenal may be affe ftcd
and record below, Security guards were trained urther training for

reactor staff to be scheduled.
5. List of associated drawings, procedures, logs, or other materials to be changed:

NONE

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted Not chuirea(xx

Reviewed and approved by RFD />Z{4 AM/S( Date 04 JAN 1995

RRESC Notified 4117//4’ pate () ] MAR 1995
4




Facility Modification Worksheet 2

No 10 CFR 50.59 Analysis Required
Proposed Change __

Modification to:  Procedure Facility X Experiment
Submitted by: Tow O Bvica Date 23 Jan 957

1. Description of change:

Subshhdte Naval .)cs,w;uvy Juﬁ(((d Dosiwa fers Far

Hv  Eberliine Taae dosimede~s u:;(ol Fov -Hv;, (G
'“f‘“""# P“‘W‘U“V TWs  (net eMUtchth»«"n() fOC«RC‘

o ALK veod o at wwd e neay AFRCRL. Beth

des imates are c’.ﬁ,ua”y
datect radiafin .

2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not produce an unresolved safety question as defined in 10
CFR 50.59(a)(2). \Jewisted

3. If change involves a facility modification, attach a drawing if appropriate. If
structural facility drawings need updating, modification of drawings must be
approved by RFD and forward a copy of changes necessary to Logistics. |) /A»

4. Determine what other procedures, logs, or training material may be affected

and record below. L fov RSDE . Miney Sten T SHO
N HPP Ul ¢ (S<e ddtach d

5. List of associated drawings, procedures, logs, or other materials to be changed:
M:’.»‘\e-

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted Not Required ‘

Reviewed and approved by RFD _ Date %
RRFSC Notified gﬂ:&% / Date {) 1 MAR 1995

[

“Revised: 27 May 93 " Page 6
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SAFETY AND HEALTH DEPARTMENT

HEALTH PHYSICS PROCEDURE 4-6.D Date 08 Feb 85
IN PLANT RADIOLOGICAL MONITORING Supersedes 08 Nov 94
1. General

a. Purpose

To describe the surveys and sampling performed to document radiation and
contamination levels existing outside of Reactor Controlled Areas and the TLD
monitors located throughout the facility. This data can also be utilized for the
assessment of occupational exposures in case of dosimetry loss or unexpected dose
readings.

b. Responsibility

(1) SHDH: Responsible for collecting and issuing the facility and perimeter inplant
TLD's and for performing the various health physics surveys and sampling.

(2) SHDD: Responsible for providing calibrated instrumentation, radioanalysis
support, and facility in-plant TLDs.
2. References

a. Regulatory
(1) 10 CFR, Parts 20 and 30.50
(2) USNRC Licenses 18-08330-02 and 19-08330-03

b. Technical
(1) Hendee, Radioactive Isotopes in Biological Research, pg. 242, 1973

(2) USNRC Regulatory Guide B.23, Radiation Safety Surveys at Medical
Institutions, 1981



HPP 4-8.D
08 Fab 85

3. Definitions

a. Facility in-plant TLDs: TLDs supplied by the Naval Dosimetry Center which are
used within the AFRRI cemplex to monitor for gamma or neutron radiation.

c¢. Facility background TLD: TLDs supplied by the Naval Dosimetry Center which are
used as the background control for the facility in-plant TLDs.

d. Perimeter background TLDs: TLDs supplied by the Eberline, Inc. which are used
as the background control for the perimeter in-plant TLDs and the environmental
TLDs.

e. Survey: An assessment of radiation leveis or radicactivity concentrations and/or
levels by a means (i.e., smears, direct reading instruments) appropriate to the specific
set of conditions.

4. Procedures
a. Facility In-plant TLDs

(1) Fifty facility in-plant TLDs are maintained at locations as shown in enclosure
1(a-d). Two TLDs are located on the waste compactor and desk, respectively, in
the Radiological Waste Facility. Four TLDs are used for quality control purposes.
At least one TLD is maintained for control (background) purposes in room 1427,

(2) SHDH shall distribute TLDs to their respective stations within 5§ working days
of receipt from SHDD. The date of their distribution shall be entered into the
appropriate spreadsheet file at that time. Quality control TLDs shall be dosed to
30 and 100 mrem respectively (see HPP 5-7) at the time the TLDs are distributed
to their stations.

(3) The TLD cycle shall coincide with every other SHD personnel dosimetry
change schedule (approximately every 13 weeks). SMDH shall collect all tacility
in-plant TLDs within a 24 hour period. The date of TLD collection shall be entered
into the appropriate spreadsheet file at that time. Two additional quality control
TLDs shall be dosed to 30 and 100 mrem respectively within 24 hours of TLD
collection.



HPP 4-6.D
08 Feb 96

(4) SHDH shall retum the TLDs to SHDD for shipment and processing at the
Naval Dosimetry Center.

(5) Upon receipt of the dosimetry report, SHDD shall immediately forward the
results for the in-plant and contro TLono SHDH. The QUA

to tabulate the results in a summary hrmlt “TLDs that are lost or damaged shall
have results entered into the spreadsheet as “lost”.

(8) The dose under the "Deep Dose Equiv Photon® column of the report shall be
entered for all TLDs. TLDs #48 through 57 shall have the dose under the "Deep
Dose Equiv Neutron® column of the report entered. The spreadsheet indicates
when to notify the RSO should any action levels or limits be exceeded.

(7) Attach a copy of the dosimetry report to the spreadsheet report and route
through the RSO before committing to file.

b. Perimeter in-plant TLDg

(1) Sixteen perimeter in-plant TLDs are maintained at locations on the roof and
building perimeter of AFRRI as shown in enclosure 2.

) (2) TLDs shall be distributed by SHDH to their respective stations within 5 working
days of receipt. The date of distribution shall be entered into the appropriate
spreadsheet at that time. Quaelity control TLDs (#66 and 67) shall be dosed to 30
and 100 mrem respectively (see HPP 2-1 and 5-7) at the time the TLDs are
distributed to their stations.

(3) The distribution and retrieval of the TLDs shall coincide with the Facility In-
plant TLD change. SHDH shall collect all perimeter in-plant TLDs within a 24 hour
period. Quality control TLDs # 68 and 69 shall also be dosed to 30 and 100
mrem, respectively within the 24 hour collection period. The date of collection
shail be entered into the appropriate spreadsheet file at the time of collection.

(4) SHDH shall use the QUATTRO PRO spreadsheet PERIMIXX.TLD (where XX
indicates the year of the report) to tabulate and calculate the net doses to the TLD
stations. TLDs that are lost or damaged shall have *lost® entered into the
spreadsheet where the results would normally have been entered. Ensure that the
badge # indicated on the Eberliine and Naval Dosimetry Center TLD reports
coincides with the TLD # listed in the spreadsheet when TLDs have been lost or
damaged. The spreadsheet indicates when to notify the RSO should any action
levels or limits be exceeded.



HPP 4-6.D
08 Feb 95

(5) Attach a copy cf the TLD report to the spreadsheet report and route through
the RSO before committing to file.

c. Radiation Area and Continuous Air Moriitors

Radiation Area Monitors and Continuous Air Monitors are located throughout the
AFRRI complex. These instruments shaill be maintained and calibrated according to

HPPs 7-2 and 7-3, respectively.
d. Routine Surveys

(1) The surveys listed in enclosure 3 shall be conducted at the frequency indicated.
Survey types denoted by "D","S*, and *P* indicate a survey with a direct reading
portable survey instrument, a smear survey, and sampling/radioanalysis,
respectively.

(2) All routine radiological surveys shall be conducted according to guidance set
forth in HPP B-1, *Radiological Survey Techniques" and any other reference HPP
specified in enclosure 3. The surveyor shall also perform the following functions
and make written notations as appropriate on the survey form.

(a) Review previous SHDH survey results tn determine pattems or problem
areas. Survey posted storage locations, benches, centrifuges, hoods, lead
pigs, radioactive and regular waste containers, sinks and the fioor outside the
entrance to the lab.

(b) Any count rate or exposure rate above background observed during a
direct reading survey shall be identified as to its source. If necessary, smears
shall be taken to determine if removable contamination exists.

(c) Consult with lab personnel regarding type and activity of isotopes used and
locations of use/storage in the lab. Observe lab personnel for proper handling
of radionuclides (i.e., no mouth pipetting), proper dosimetry being wom, and
any consumption of food/drink within the lab.

(d) If a survey instrument is required to be maintained in the lab, verify an
operational and calibrated survey meter is present.

(e) Ensure that the warm drains are open in rooms where radioactive animals
are housed and that cages and the entrance to the room are properly posted
as a radioactive materials area and, if appropriate as a radiation area.



HPP 4-6.0
06 Feb 95

() Cherk labelling and postings of lab entry door, hoods, radioactive waste
receptasles/cubitainers, sink drains, radioactive material containers,
refrigerai>rs, and any area with extemal radiation readings greater than 5
mrem/hr in an ' accessible area. Replace any wom, damaged, or faded
labeiling and postings.

(g) Ensure that rad'onuclide storage areas (i.e., refrigerators, lead caves) dc
not cause the presence of radiation levels above 0.5 mrem/hour in any areas
adjacent to the storage area.

{h) Check a!l radioactive waste documentation cards to ensure they are
complete and accurate.

() Take additional and/or random smears based on observations,
conversations with lab personnel, and areas having a high potential for
contamination (e.g., pipetting areas, water baths for radioactive samples).

(j) i contamination or unexpected radiation levels are found when performing
a direct reading survey, inform lab personnel and date and note who was
informed. Expand the scope of the survey to ensure that the detectable
radiation levels are limited to a well defined area.

(3) Raagioactive Animal Surveys

(a) Activated/injected radicactive animals shall be surveyed by SHDH at the
time they are moved into VSD for housing or necropsy.

(b) The cages of such animals shall bear a *Caution - Radioactive Materals"
tag which clearly indicates the date of irradiation or injection, and in the case
of injected radioactive material, the activity and nuclide injected.

(c) The door to the VSD room housing a radioactive animal shall be posted
with an AFRRI Form 121, "Radioactive Animais Survey" , a *Caution -
Radioactive Materials® sign, and if appropriate, a "Caution - Radiation Area"
sign.

(d) If the animal has been injected with H-3 or C-14, the four maximum dose
rate columns on AFRRI Form 121 shall be filled out as *N/A, H-3/C-14

Injected".



HPP 4-6.D0
08 Feb 85

e. Non-Routine Surveys

Non-routine and unusual incident surveys shall be conducted by SHDH personnel.
The RSO shall determine the type of survey required and the instrumentation to
be used.

f. Survey Documentation

(1) Results of all surveys which require radioanalysis shall be documented on
AFRRI Form 144 (enclosure 4),

(2) Survevs listed in enclosure 3 that have HPP's 4-4 or 4-6 as a reference shall
be documrented in SHD files as follows:

(a) A Yoor plan of the Rad Waste Facility areas (including the pump house)
where radioactive materials and large sources are present shall indicate where
direct and smear surveys are to be taken.

(b) A floor plan of the LINAC facility areas where radiation levels may exist
due to activation shall indicate where direct and smear surveys are to be
taken.

(c) A listing of the radiation levels in the immediate areas of the Cobalt Pool
purification system, specifically the prefilter and resin containers.

(d) Direct neutron and gamma surveys of the top, side, and plug area of the
C1-252 irradiator shall be performed.

(e) Direct neutron and gamma surveys of the top and sides of the Pu-Be
source shall be performed. The highest reading obtained from the survey of
the sides shalil be recorded.

(f) A listing and/or floor plan of the laboratory areas where radioactive
materials and radioactive animals are present shall indicate where direct and
smear surveys are taken. Any radioactive material storage area that is not an
integral part of a posted area shall also be indicated on the fioor plan,

(9) A listing and/or ficor plan of "public* areas throughout the institute shall
indicate where smear surveys are taken.
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(3) The location of any surveys or sampling taken in addition to those documented
in (a) through (g) above shall be recorded on the respective floor plan/listing or if
appropriate, part B of AFRRI Form 144, Radioactive animal room surveys shall be
documented using AFRRI Form 121,

(4) Results of leak testing, X-ray unit surveys, and shielding surveys require
documentation via a Memorandum for Record (MFR). Documentation of leak tests
shall include the results and whether or not action levels (as specified in HPP 0-2)
were exceeded. Documentation of the X-ray survey shall include, at a minimum,
a detalled description of the survey performed, what instruments were used, and
what radiation levels were present.

(5) Documentation required for non-routine and unusual incident surveys shall be
specified by the RSO on a case by case basis.

9. Survey Evaluation

(1) The SHDH individual who performs a survey is responsible for ensuring the
radioanalysis results are evaluated with respect to the action levels in HPP 0-2.

(2) Smear and sampling surveys that indicate contamination or radioactivity levels
above action levels shall be followed up with a compiete survey of the lab/area of
concem. SHDH shall inform personnel who work in the area as to the results of
such surveys.

(3) Direct reading surveys which indicate radiation levels above background that
cannot be identified as to their source shall be brought to the attention of Chief,
SHDH.

5. Enclosures

a. Enclosure 1(a-d). Facility In-Plant TLD Locations

b. Enclosure 2: Perimeter In-Plant TLD Locations
1§\ C A \4 (

c. Enclosure 3. Routine Radiological Surveys L
g -

d. Enclosure 4. AFRRI Form 144, Part B \

e. Enclosure 5: AFRRI Form 121, Radioactive Animals



Facility Modification Worksheet 2

No 10 CFR 50.59 Analysis Required

Add a section to Procedure 8, TAB A
Proposed Change

Modification to:  Procedure _ XXX Facility Experiment

Sbmitidyy; Date 23 A4 95

1.Description of change:

The change to this procedure adds a section on malfunction log entries. This section
specifies a format to follow for consistency in entering malfunction entries. The new
keywords to be used are SYMPTOM, RFD NOTIFIED, DIAGNOSIS, SOLUTION,
OPERATIONAL VERIFICATION AND/OR CALIBRATION.

2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not produce an unresolved safety question as defined in 10
CFR 50.59(a)(2). NONE

3. If change involves a facility modification, attach a drawing if appropriate. If
structural facility drawings need updating, forward a copy of changes necessary to
Logistics.

4. Determine what other procedures, logs, or training material may be affected
and record below.
NONE

5. List of associated drawings, procedures, logs, or other materials to be changed:

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted ot Required XXX
N/ o 23 FEB 1995

Reviewed and approved by RFD L(/Lé/& [ Date
RRFSC Notified 7y 72/¢7 J pate __ 01 MNAR 1995
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LOGBOOK ENTRY CHECKLIST

I. Operational Logbook

1. The reactor operations logbook is a before-the-fact record, that is, entries will
be logged before the operator actually performs the planned function. Any late
entries will be so noted.

2. The operations logbook will have a hardbound cover and will be sequentially
numbered by volume. The pages will be dated at the top of each page and each
page will be sequentially numbered.

3. The Reactor Facility Director (RFD) will review each logbook upoa ..:
completion; he will make an appropriate entry in the back of the logbook and sign
the entry. The operator who makes the final entry 2t the end of a logbook is
responsible for ensuring that the ROS is notified that the logbook is ready for
RFD review,

4. All items in GREEN (see below) that are not closed out during the working
day will be carried in GREEN at the end of the day and again at the beginning of
the next operational day.

5. The entries will be made in ink and in accordance with the following designated
color code:

a. BLACK and BLUE-BLACK:

(1) Console locked and unlocked. The individual at the console will enter
his/her name and the supervisory licensed operator’s name, if necessary.

(2) Checklist number end completion time.
(3) Power level at ciiticality and subsequent power level changes.
(4) Reactor SCRAM .

(5) Mode of operations. ‘Use appropriate stamp or entry to designate the
operation:
(a) Steady State
(b) Square Wave

(c) Pulse
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(6) Operation of reactor associated facilities such as lead shield doors,
pneumatic tube systems, etc., unless such operations cause a change of reactivity
(see 5b.(2) below).

(7) Change of personnel at the console. Name of personnel will be entered
along with the licensed operator present in the control room, if the person at the
console is not a licensed operstor.

(8) The operator in charge will be designated in the logbook whenever
multiple operators are signed on the console.

(9) Completion of the daily startup and shutdown checklists and weekly
checklist.
(10) Signature of reactor operator to close out the log for the day.
(11) Designation of the SRO on-call and phyasicist in charge (PIC).
(12) Reactor calibrations and data.

(13) All line outs, entry errors, changes in mode of operation stamp lines, and
end of page line outs will be initialed or signed by the operator.

b. RED:
(1) K-excess measurements, to include experiment worth determinations.
(2) Actions which affect reactivity
(a) Core movement.
(b) Fuel movement.
(¢) Contrel rod physical removal for maintenance.
(d) Experiment loading and removal from the CET, PTS, pool, or core.
¢. GREEN:

(1) Any reactor malfunctions noted upon discove: y/occurrence with a second
entry noting corrective action has been completed.

(2) Additional items entered at the discretion of the cperator such as
addition of make-up water to the reactor pool, etc.

(3) Any Technical Specification required equipment taken out of service for
any reason. A second entry is made when the unit is returned to service.

6. When an operation requiring entry into the logbook falls under more than one
color code, the color to be used will be determined via the following order of
precedence: RED - GREEN - BLACK BLUE-BLACK.
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II. Malfunction Logbook

All entries in the malfunction logbook should include the following information.
For consistency, the bold italic words should be copied into the malfunction log
prior to the information.

DATE, TIME, SIGNATURE OF PERSON DISCOVERING
MALFUNCTION

SYMFTOM: of problem

This section describes how the system is acting or malfunctioning. 1.E. channel
went full scale, pump failed, keyboard stopped responding to keystrokes etc,

IMMEDIATE ACTION TAKEN
This section is for denoting such things as Reactor Secured, SHD notified.

RFD NOTIFIED:
A remark should be made that the RFD or acting RFD was notified.

DIAGNOSIS : of problem

A narrative description of what was discovered to be causing the problem. 1.E.
Which system was malfunctioning or which component failed.

SOLUTION: /repair

A narrative description of what was done to correct the problem This could
include both physical changes or administrative changes. 1.E. A component was
replaced and the unit was recalibrated, an additional backup system installed, an
administrative prohibit on ... was initiated.

OPERATIONAL VERIFICATION AND/OR CALIBRATION:

A d:zscription of what actions were taken to verify that the new unit/repair would
indeed perform the intended function for which it was intended. 1.E. A
calibration signal, system actuated multiple times, system tested, system calibrated
with a source, Indicate whether the change will require s aff training.

SIGNATURE RFD

Revised: 22 JUL 91 Page 3




Facility Modification Worksheet 2
No 10 CFR 50.59 Analysis Required

f/ﬁ,ﬂ 3./; ”/(eg_gfor Lrn/j;/‘/‘u/ /;C////Q i
Modification to:  Procedure X Facility ___ Experiment ___
Submitted by: O BRIEN Date _/2 //ay 5

1. Description of change: cg.;’ J
Chﬂ LtUCl f‘(mylys N ' 4 m“i‘{‘pftJ Q._

Proposed Change

nen- mm‘hreJ opemvs .

2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not produce an unresolved safety question as defined in 10
CFR 50.59()(2). D,ue

3. If change involves a facility modification, attach a drawing if appropriate. If
structural facility drawings need updating, modification of drawings must be
approved by RFD and forward a copy of changes necessary to Logistics. ry/i

4. Determine what other procedures, logs, or training material may be affected

and record below. /@
5. List of associated drawings, procedures, logs, or other materials to be changed:

N one

6. Create an Action Sheet containing the list of associated work specified above,
sttach a copy, and submit it to the RFD.

Action Sheet: Submitted Not Required v
14 JUN1935
Reviewed and approved by RFD Date
RRFSC Notified /71( /9. cf/ Date __JUN 2 1995
L e

Revised: 27 May 93 _f’age 6



Facility Modification Worksheet 2
No 10 CFR 50.5% Analysis Required

j/PP /-3 4 ”A/‘réoq; te‘ Qh"iﬂy" /y ..gaa-a‘rf - %/){/S |
Modification to:  Procedure _ X Facility ____ Experiment ____

Submitted by: O'BRIEN Date /5 Fep 75

Proposed Change

1. Description of change:

/Oro(ea/art u/q{tﬁt/(’[” /f#/ecf 7;&%; L/q//)
(am /(7¢a7l/3ﬁ’5 dhO/ fe?éf/c},/,_g

2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not produce an unresolved safety question as defined in 10
CFR 50.59(a)(2). .DO N3

3. 1f change involves & facility modification, attach s drawing if appropriate. If
structural facility drawings need updating, modification of drawings must be
approved by RFD and forward a copy of changes necessary to Logistics. w/ B

4. Determine what other procedures, logs, or training material may be affected
and record below. Ceachr Bcedont | TAB A Cowctor £ L 54"")/“

5. List of associated drawings, procedures, logs, or other materials to be changed:

N/R

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted ____ Not Required |
Reviewed and approved by RFD %V M Date 01 JUN 1395
RRFSC Notified 'i;”f’i £ /. 3_4,/—3 € Date ___JUN 2 igos

/,
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SAFETY AND HEALTH DEPARTMENT

HEALTH PHYSICS PROCEDURE 7-3.C Date 15 Feb 95

AIRBORNE RADIOACTIVITY SAMPLERS Supersedes 06 May 94
AND MONITORS

1. General

a. Purpose and Scope: This HPP describes the operation, calibration, and
maintenance procedures required for the Continuous Air Monitors (CAMs), Reactor

Stack Gas Monitor (SGM), and portable air sampling equipment.

b. Responsibility

(1) SHDH is respc.isrie ‘or performing a daily check on all CAMs except those
required by NRC license R-84.

(2) SHDD is responsible for maintenance and calibration of all portable air
sampling equipment, and maintenance, calibration, and channei testing of all
CAMs not required by the R-84 license. SHDD shall provide calibration support
to RSDR for R-84 license required CAMs and the Reactor SGM.

(3) LOGI! is rasponsible for routine preventive maintenance and electronic
calibration support for CAMs and the Reactor SGM upon roquest.

(4) RSDR is responsible for performing daily checks and channel! tests of R-84
license required CAMs and the Reactor SGM.

2. References
a. Regulatory
(1) 10 CFR 20.1202, 1203, 1204, 1301, and 1302.
(2) Appendix B to 10 CFR 20.1001 - 20.2402.
(3) NRC License R-84, Technical Specifications
(4) AFRRI Instruction 3020.2 "AFRRI Emergency Evacuation and Fire Plan®
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b. Technical
(1) Bames, Dawid, "Radiation Hazards and Protection® 1963
(2) DF dated 20 Sep 78, J. Arras, "TRIGA Emergencies, Dose Estimates”
(3) DF dated 01 Mar 83, W. Webber, "CAM Alarm Settings*
(4) CF-8707 Series Air Sampling Pump Manual

(5) Nuclear Measurements Corporation Model AM-22IB-P Radiation Monitoring
System Instruction Manual

(6) DF dated 29 Nov 71, J. Arras, "Reactor Deck CAM Readings"
(7) DF dated 20 Aug 80, L. Slaback, *Reactor Emergency Alarm Points"

3. Definitions

a. Continuous Air Monitor (CAM): A CAM consists of a mobile rack-mounted chart
recorder, air pump, shielded G-M detector, adjustable alarm settings, flow rate
indicator, analog count rate meter, and associated electronics. The unit also has a
control valve to maintain constant air flow as weli as to adjust for a specified air flow
rate. The CAM is designed to monitor and record airbome gaseous and particulate
radioactivity on a continuous basis.

b. Stack Gas Monitor (SGM): The reactor stack gas monitoring systern uses a multi-
nozzle probe to sample the exhaust air in the reactor ventilation system which is
drawn through a detector chamber to determine the average concentration of Ar-41
in the exhaust air.

c. Portable Air Samplers: Units designed to colloct particulates from the air onto a
fiter for subsequent radioanalysis.

d. Channel Test: The introduction of a signal (i.e., exposure of the CAM datector to
a radiation field) to verify the instrument is operable.
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4. Procedures
a. CAM Operation

** Used In front lobby during potential radiological emergencies.

(2) Daily Check
SHDH shall perform a check as described below on the CAMs specified in 1.b.(1)

(a) Change the CAM filter by opening by the detector cover and removing the
filter using tweezers. Replace it with a NMC glass fiber filter (part #0965942)
and place the used filter in a box/bag labelled as radicactive material which is
located in the drawer of the CAM. Used filters may be stored in the CAM
drawer but should be disposed of as radioactive waste at least monthly.

(b) Check the CAM with the intemal test pulser by flipping the switch located
on the face of the monitor from OP to TEST. The observed count rate on the
analog meter must be within £ 20% of 3600 counts per minute.
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(c)nmuybomrytdoonﬂyhponmochmwh“lormdﬂmm
ensure that the pin and meter needle have freedom of motion.

(d) Retum the switch to OF.

(e) Observe the flow rate value on the magnehelic gauge. If it is off-scale or
less than 6 CFM, notify Chief, SHDD.

(g) Whenever chart paper is removed from the CAM, it and its storage box shall
be labelied with the date of removal, the location, and serial number of the
CAM. Put the expended chart paper in the box which contained the new roll

of chart paper and place it in room 1120 (warm storage) for storage.

() Any CAM found to be malfunctioning or inoperable shall be immediately
tagged out of service and Chief, SHDD shall be notified.

(3) Calibration and Channel Testing

(a) Frequency

1. All R-84 license required CAMs shall be calibrated every 6 months not
to exceed § months, and channel tested every 3 months not to exceed 4
months. RSDR shall contact SHDD to arrange for any calibration support

necessary to meet the required frequency.

2. All other operational CAMs within AFRRI shall be calibrated every 6
months, and channel tested every 3 months, not to exceed 4 months.

3. A flow calibration shall be performed on all CAMs every 6 months.

(b) Electronic Calibration

1. An electronic calibration shall be performed before every isotopic
calibration. This calibration, along with preventive maintenance, is
performed by an outside contractor.

2. Observed values indicated by the analog meter and the chart recorder
shall be within + 20% of the input test values of 100, 1000, and 10000 cpm.



CONTINUOUS AIR MONITOR DAILY CHECK

Test Pulser Flow Rate Date/Initials
(cpm) (cfm)

Enclosure la to HPP 7-3



Facility Modification Worksheet 2
No 10 CFR 5059 Analysis Required

braceduce 42, ”/%’M.&%uwm :

Modification to:  Procedure _X Facility Experiment

Submitted by: /Me C/«; Date 2S5 /May 4]

Proposed Change

1. Description of change:

’4//5 .f/oc(./.»ét 56’0717‘0/1/ on/
//:‘/) RIER /:;"54"”/ /’[f)/gzre e .

2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not produce an unresolved safety question as defined in 10

CFR 50.59(a)2). Db"le'
3. If change involves a facility modification, attach a drawing if appropriate, If

structural facility drawings need updating, modification of drawings must be
approved by RFD and forward a2 copy of changes necessary to Logistics. ‘///4

4. Determine what other procedures, logs, or training material may be affected
and record below. [\/Dh(

5. List of associated drawings, procedures, logs, or other materials to be changed:

anc

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted ____ Not Require9/;_)_(_
% 01 JUN 1895
Reviewed and approved by RFD A Date
RRFSC Notified A Date JUN 21995
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PERSONNEL PASSAGE THROUGH THE PREP AREA

GENERAL

Access to the Reactor Prep Area is limited to personnel who are granted access in
accordance with the reactor physical security plan and Operational Procedure 1.
The Reactor Facility Director is responsible for maintaining an unescorted access
roster for the Reactor Prep Area and for providing a Prep Area briefing to all
persons listed on *hat roster. This administrative procedure does not recapi‘ulate
the operational procedure. Rather, it presents specific guidelines for Reactor Prep
Area passage. and frisking for individuals who are authorized access.

SPECIFIC
I. ROUTINE PASSAGE: (EXPOSURE ROOM DOORS CLOSED)

a. Personnel who are authorized unescorted access to the Reactor Prep Area
may pass through the Prep Area as necessary.

b. Personnel who are being escorted through the Reactor Prep Area may pass
through the Prep Area only with their escort.

¢. Only appropriate personal dosimetry that has been issued by SHD or
AFRRI Security is required for routine passage through the Reactor Prep
Area. There is no requirement to wear a pocket chamber in addition to the
AFRRI issued TLD for routine passage.

2. CONTROLLED PASSAGE: (EXPOSURE ROOM DOOR OPEN)

a. Only personnel associated with the experiment/operation being performed
are normally authorized access to the Reactor Prep Area during an exposure
room opening. These personnel will be required to wear the AFRRI TLD
dosimeter (issued with their AFRRI badge), pocket chamber (if dose rate at
face of door is 2 mr/hr or more), and AFRRI wrist dosimeter or finger ring
dosimeter if they enter the exposure room.

All personnel who enter an exposure room will log their pocket chamber
reading in the pocket chamber log prior to entering the room for the first
time that day and will enter the final pocket chamber reading following their
exit from the exposure room at the end of the day. Each individual who
enters an exposure room is responsible for monitoring his accumulated dose
throughout the day to ensure the he/she does not exceed the AFRRI daily
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exposure limits of 50 mrem/day or 100 mrem/week. Extremity dosimetry is
required only if work is to be performed on an experimental array or within
1 meter of the core projection.

b. Personnel authorized unescorted access to the Reactor Prep Area or
personnel being escorted through the Reactor Prep Area may pass through
the Prep Area when an exposure room is open with permission from the
reactor staff person in charge during the opening if the following guidelines

are met:

The person desiring passage must stop just inside the Prep Area door
upon seeing that an exposure room door is open and request
permission from the reactor staff member in charge before proceeding.
At that time, the reactor staff and safety staff members monitoring the
exposure room opening will determine if the radiation level at the
outside entrance to the exposure room in direct line of sight with the
core projection is less than or equal to 2 mrem/hr, If this reading is iess
than or equll to 2 mrem/hr, the reactor staff member may grant

reading is greater than 2 mrem/ hr, passage will be denied.
3. OPEN PASSAGE: (NON-ROUTINE)

The Prep Area may be opened for passage by personnel traveling between
buildings at AFRRI when maintenance is being performed on the normal
connecting hallway. This is not a routine occurrence and warrants writien approval
from the Reactor Facility Director with concurrence from the Chairman, Safety
and Health Department. In addition, the Prep Area must be monitored at all times
by appropriately trained personnel. Prior to the opening of the Reactor Prep Area
for open passage, the Safety and Health Department shall conduct a radiological
survey of the area and certify that no radiation areas exist within the Prep Area
and that the non-painted areas of the Prep Area floor are free of contamination.
There is no requirement for personnel who pass through the Prep Area to wear
pocket chambers or frisk themselves during periods of open passage. Open
passage will be suspended during exposure room openings.

4. FRISKING

Exiski i § : i toad fos iha folton theinas.
a. Personnel who have entered the yellow painted work zone area.
b P oy | in eifl
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Facility Modification Worksheet 2
No 10 CFR 50.59 Analysis Required

Proposed Change

M/C // ”ﬁl'fm/_(fc MpwiFor [ AM) ﬂlé&A{{_\_‘
Modification to:  Procedure _X_ Facility ____ Experiment __
Submitted by: Me Clun Date 25 ay 25
ubm y 3 e s

1. Description of change:

Imf/cmenfs éAqy(_g 7‘0 wle 0[ &(o\wé/dr}/
CRAM chaet Fecorder. 4/!0 /‘4CA«%‘5 Ch/‘%

Yo Chenndl Test reading Yoo new eloclromics

/1700‘)(4‘( [ h  SecowlAry Cﬂ"‘f,
2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not produce an unresolved safety question as defined in 10
CFR 50.59(a)2). Lone
3. If change involves a facility modification, attach a drawing if appropriate. If
structural facility drawings need updating, modification of drawings must be
approved by RFD and forward a copy of changes necessary to Logistics. /V//f'

4. Determine what other procedures, logs, or training material may be sffected
and record below. /!/04/{

5. List of associated drawings, procedures, logs, or other materials to be changed:

Non€

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted Not Required{E

Reviewed and approved by’BFP Z, Date

RRFSC Notified Y. //_)Q] /  pae_JIWN_2p%
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© Procedure 1l

it ot

AIR PARTICULATE MONITOR(CAM) PROCEDURE

GENERAL

This procedure specifies how to test the CAM to ensure proper operation of this
monitoring device. A channel test will be performed on both reactor room CAMs
at the beginning and end of each day.

SPECIFIC

1. OPERATING and TRACING

Check that the pnmary CAM is operating and tracing with the correct time
indicated on the chart and check that the secondary CAM is operating.

Ensure the flow rate is >6 cfm and not off scale.
2. CHANNEL TEST WITH SOURCE
a. Place the switch on the front of the CAM to "test” and verify a reading of

3600 cpm +- 20% for primary CAM on the chart and 1000 cpm for the
secondary CAM. Reset the switch.

b. Open shield door and change the detector filter if the filter appears
excessively dirty or the flow rate has dropped below 6 cfm. Place the used
filter in the radioactive waste box in each CAM drawer.

c. Slowly bring a radioactive source near the detector. Observe the meter on
the front of the CAM. The yellow light will activate at approximately 4,000
counts per minute. The red light will activate at approximately 10,000
counts per minute; the alarm will sound and the dampers will close. Reset
the alarm, close the chamber door and return the source to the CAM drawer.

d. Annotate completion of the channel test on chart paper with initials, time,
and date performed for pimary CAM only.
3. TEST FREQUENCY

This ertire procedure will be performed in conjunction with the daily startup or
safety checklist. Items 1 and 2a will be performed again as part of the daily
shutdown checklist.

4. BY-PASS of PRIMARY CAM
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be activated, then perform items 1. 2a, and 2d,
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Facility Modification Worksheet 2
No 10 CFR 50.52 Analysis Required

lquxi/érjy -pﬂn/a lec:c'f .{u//‘?‘c/

Modification to: Procedure ___ Facility _ X Experiment ___
Submitted by: égprgc Date ZSMY 75

¥4

Proposed Change

1. Description of change:

ﬁ/%‘f/'mjfejd .S'Nf.)é/ a/ﬁ/(/ /'A/ Feacﬁ/
Foyer. 7o be used /)/ AFRLT jézar/'/y
éuar/f/ A/A/w 0//‘/‘{6'7("€/A/ /ef«cﬁr S 7(7[-

2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not produce an unresolved safety question as defined in 10

CFR 50.593)2). /hwe

3. If change involves a facility modification, sttach a drawing if appropriate. If
structural facility drawings need updating, modification of drawings must be
approved by RFD and forward a copy of changes necessary to Logistics.

4. Determine what other procedures, logs, or training material may be affected
and record below.  f/pe

5. List of associated drawings, procedures, logs, or other materials to be changed:

Nene

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted Not Required )(

Reviewed and approved by RFD __ w Date 25 MAY 1995
RRFSC Notified j\’h‘('cjlz_%_bue 72 J1IN 1995
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Facility Modification Worksheet 2
No 10 CFR 50.59 Analysis Required

Proposed Change

Brccdie 1728 8, Kosclr Epuire o 2"

Modification to:  Procedure X Facility ___ Experiment ___

Submitted by: ﬂcc/g? Date 25 May 55

1. Description of change:

£EE ZAM /caa./f'n/ 0/4»;4/ '/: /I/M'md»,'ﬁ/f/
&/&n/ﬁ/& @aé)]

2. Verify that the proposed change does not involve & change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not produce an unresolved safety question as defined in 10

CFR 50.59(a)2). Lone

3. 1f change involves a facility modification, attach a drawing if appropriate. If
structural facility drawings need updating, modification of drawings must be l
approved by RFD and forward a copy of changes necessary to Logistics. ////}

4. Determine what other procedures, logs, or training material may be affected
and record below. Now &

5. List of associated drawings, procedures, logs, or other materials to be changed:

None

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted Not Required X
| ~ 0] JUNTSIS
Reviewed and approved by RFD W Date 1)
/ k s )1 P o
RRFSC Notified R i AT ¢/ Date_0CT 1 8 1908
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REACTOR EXPOSURE ROOM ENTRY

1. REFERENCES

a. 10 CFR 20, "Standards for Protection Against Radiation”
b. USNRC licenses: R-84, 19-08330-02

c. AFRRI Instruction 6055.8

d. AFRRI Health Physics Procedure 3-1

2. GENERAL

a. PURPOSE: This procedure specifies all safety and security procedures for
activities involving entry into the AFRRI TRIG A Reactor exposure rooms,
currently designated exposure rooms 1 and 2 (rooms 1123 and 1122).

b. AUTHORIZED ENTRY: Both AFRRI picture badge and U-badge
personnel, may enter a reactor exposure room under the supervision of the Reactor
Facility Director (RFD) or his representative. Visiting personnel (V badge) require
special authorization by both the Chairman, Safety and Health Department (SHD)
and RFD to enter either exposure room. In general, permission to enter the
exposure rooms will be granted personnel whose duties require such entry;
however, permission may be denied to personnel for serious or repeated safety or
secunity violations, or for safety reasons emanating from conditions in the
exposure rooms. All personnel who are granted unescorted access to the prep area
or warm storage will receive a special prep area safety briefing prior to being
granted access. Only personnel who have been granted permanent unescorted
access will be given card access to the prep area. The RFD is responsible for
maintaining a roster in the prep area for personnel who have been granted
permanent unescorted access. Other personnel requiring unescorted access to the
prep area or warm storage for a specific purpose or time period may be granted
special access in writing by the RFD with concurrence of SHD. However, these
personnel who are granted special access from the RFD will not be given card
access to the prep area.

¢c. ER ENTRY INSTRUCTIONS - All personnel will:
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(1) Know the Reactor staff representative is in charge of all operations in the
prep area. Obtain permission to enter either exposure room from the
Reactor staff representative.

(2) Wear AFRRI TLD whole body badge and pocket dosimeter.

(3) Wear wrist or finger dosimeter if work is to be performed on an
experimental array or within one meter of the core projection.

(4) Wear booties, eye protection, gloves and coat.
(5) Check and log pocket dosimeter reading on log in prep area prior to entry.

(6) Familiarize themselves with approximate radiation levels in the room,
based on radiological surveys performed and data obtained by SHD.

(7) Ensure that all materials removed ftom the exposure room are properly
labeled and entered on the exposure room entry log (AFRRI FORM 130)
and the activated materials control log.

(8) Glove and lab coat requirements may be waived by the SHD monitor or
reactor representative on an individual basis for personnel who will not be
touching anything in the exposure room. There must be a specific reason
for waiving such requirements.

d. DEPARTURE FROM REACTOR EXPOSURE ROOM ENTRY
PROCEDURES: Any departure from the following procedures will require a
special work permit (SWP). Exceeding any radiation dose limits will require a
written justification from the supervisor of the research project which must be
approved by the Head, SHD.

3. SHD EXFOSURE ROOM SURVEY
a. EXPOSURE ROOM CAM:

(1) Prior to opening either exposure room, the respective CAM must read
2000 cpm or less. If the CAM reads 2000 cpm or greater, change the filter
on the CAM and put it in the radioactive materials bag in the CAM
drawer. If 10 minutes or more have elapsed since the end of the reactor
run, the door may be opened to the first step to facilitate radio effluent
clearance in the room. Then check the CAM after | minute and, if the
reading has not increased by more than 100 cpm, proceed with the
exposure room opening. If it has increased by more than 100 cpm,
change the filter and wait two more minutes and repeat as necessary. If
the CAM alarms during or immediately after a run, change the filter and
reset the CAM.

(2) If either exposure room CAM or the Prep Area CAM is found
malfunctioning or inoperable, notify the Reactor Representative or
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Reactor Operations Supervisor (ROS) and Radiation Safety Officer
(RSO) immediately. No opening shall be initiated if the exposure room to
be opened does not have an operable CAM.

b. DOSE RATE AT FACE OF DOOR: If the dose rate at the face of the plug
door in the direct line of sight of the reactor tank bulge reads greater than 100
mrem/hr, the door will be closed sufficiently to preclude access. The plug door will
be reopened upon agreement of the SHD and RFD representatives for revaluation
of radiation levels. When the dose rate at the face of the door is below 100
mrem/hr, the opening procedure may continue.

c. DOSE LEVELS IN ROOM: Exposure rates will be measured at specific sites
in the rooms. These measurements will be given to both the reactor representative
and the personnel entering the room. Additionally the readings will be entered in
the room entrance log (AFRRI FORM 130) and kept in the prep area. The levels
will be measured at:

(1) The reactor door face in the direct line of sight of the reactor tank bulge
(2) At the contamination line in the entrance of the room

(3) The middie of the room

(4) 30 cm from the tank wall or shield

(5) Contact with the tank wall or shield

(6) The area(s) where individual(s) will be working for an extended period of
time and any other place deemed necessary by the reactor representative.

d. ROUTINE ENTRY: Entry is routinely permitted only when the maximum
reading in any occupiable area is 1 rem/h or less. Entry may be permitted if levels
are 1-5 rem/h, but no work will be permitted in fields over 1 rem/h. If personnel
are working in a specific area for an extended period of time, the dose rate in that
area will be measured.

(1) Readings over 100 mrem/hr (closed window) will be specifically identified.
All dose rate readings will be reported to the Reactor representative and
entry personnel. When appropriate, after consultation with the SHD and
Reactor representatives, stay times will be assigned for entry personnel.
AFRRI limits of 100 mrem/week and 50 mrem/day are to be used as the
basis of stay time determinations.

(2) All exposure room entries will be checked by the SHD monitor for
compliance with radiation safety aspects of applicable Reactor Use
Requests (RURs). If not, non-compliance will be reported to the RFD
and to SHD.
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e. FILLING OUT THE SURVEY OF EXPOSURE ROOM OPENING LOG:
The exposure room opening log sheet must be filled out completely for each
opening of an exposure room. Care must be taken to fill out each blank on the
entry log sheet. If a section is not applicable to the particular opening, N/A should
be filled in the blank.

4. NON-MONITORED OPENING:

a. Personnel may enter the exposure rooms without a SHD monitor present if
ALL the following conditions hold:

(1) The reactor has not been to power in that ER since the last survey.

(2) Survey meter readings at the door indicate safe entry conditions (should
be less than 1 mrem/r).

(3) The ER CAM should be observed, and its reading should be less than
2000 cpm (sce paragraph 3a(l).

(4) The last survey indicates that the maximum dose rate in any area where
work is to performed did not exceed 100 mrem/hr,

b. An entry will be made in the exposure room log by a reactor staff member,
with a note that the survey has been waived.

¢. SHD must be notified if any radioactive materials or equipment are to be
removed from the prep area.

5. PERSONNEL PROTECTION PROCEDURES

a. Dosimetry and protective clothing requirements are given in paragraph 2.c,
ER Entry Instructions.

b. Entry is permitted only after the SHD monitor has completed the survey and
reported results to those about to enter (excluding non-monitored openings -
reference Paragraph 4, above).

¢. All personnel shall record initial dosimeter reading in the prep area dosimeter
log prior to entering the exposure room for the first time each day. Personnel shall
read dosimeters when leaving the exposure room and record a final dosimeter
reading in the prep area log at completion of daily operations. Net doses over 10
mrem must be reported to the SHD Monitor.

d. Protective clothing will be removed in such a way as not to contaminate
“clean” areas by items from "dirty" areas.

e. All personnel will "frisk" themselves before leaving the prep area.
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6. SPECIFIC ACTIONS TO OPEN EXPOSURE ROOM DOORS
a. Turn up exposure room lights (this can be waived for experiment needs).

b. Check plug door tracks for obstructions; ensure all obstacles are clear of the
door (including ropes).

c. Ensure that only authorized personnel (see 2.b.) are present in the reactor
prep area during exposure room openings.

d. When facility safety interlocks and opening procedures have been satisfied,
insert key into exposure room door key panel and open door. DO NOT LEAVE
KEY IN LOCK UNATTENDED.

e. Open door in accordance with entry procedures. Ensure all required data is
logged in entry log.

f. Ensure that individuals who will be moving lead, bismuth, or other heavy
materials are wearing steel-toed shoes.

g. Limit exposure times of all personnel entering the exposure rooms based on
the results of the radiation survey.

7. ACTIVATED MATERIALS

a. PLACING MATERIAL IN EXPOSURE ROOM : Before placing any
equipment or matenial in an exposure room for irradiation the following will be
observed:

(1) Equipment tagged as AFRRI property: a memo must be sent to both the
RFD and the AFRRI property officer. The memo must state that the
equipment is knowingly being irradiated and therefore request that it be
removed from the property books. It must also state that should the
material remain byproduct material after a reasonable amount of time it
will be disposed of as radioactive waste. The memo must contain all
nomenclature as well as an adequate description of the equipment in
order for it to be identified on the property book.

(2) Non-tagged AFRRI equipment or material (to be returned): a memo or
statement on the reactor RUR must be sent to the RFD giving the kinds
and amounts of byproduct material expected to be produced (that is the
material that the experimenter wishes to be returned) and a copy or
number of their radionuclide authorization number. The memo or RUR
statement must be specific and contain an accurate description of the
material being exposed (converted to byproduct). Other information will
be required from personnel before any material is allowed to be removed
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from the prep or warm storage areas (see next section of this procedure
7b.and 7.c.)

(3) Non-tagged equipment or material (not to be returned): A memo or
statement on the RUR that the experimenter understands that byproduct
material produced as a result of their irradiations will be disposed of as
radioactive waste, and additionally any material not specifically requested
to be held, will be disposed of as radioactive waste in the next shipment.

(4) Non-AFRRI owned equipment/material: A signed memorandum from the
responsible property owner that they understand that byproduct materials
generated in excess of their license will be disposed of as radioactive waste
unless prior arrangements have been made with the reactor/SHD staffs
for storage. Any material not removed within a reasonable amount of
time will automatically be disposed of as radioactive waste.

b. SURVEY OF MATERIALS COMING OUT OF EXPOSURE ROOM

(1) All material leaving the exposure rooms must be surveyed for activation or
contamination. Survey meter readings will be used to determine dose
levels. Smear surveys may be used, if the SHD representative deems them
necessary. All materials will be labeled appropriately in accordance with
HPP 0-2 and HPP 3-1,

(2) All special equipment that has been activated such as chambers, rotators,
motors, meters, etc., will be stored under the control of the reactor license
or the AFRRI byproduct license in warm storage or the prep area.
Removal of items from the prep area will only be allowed in accordance
with HPP 3-1.

¢. DISPOSITION OF ACTIVATED MATERIALS

All activated or contaminated materials will be under the control of the
reactor license while such materials remain in the reactor controlled area.
Removal of any radioactive materials from the reactor controlled area will be done
in accordance with HPP 3-1.

8. COMPLETION OF ENTRY

a. The Reactor Staff Representative will check to see that all personnel have left
the exposure room before the plug door is closed. In the event that the warning
horn in either exposure room is disconnected, for testing or experiment
requirements, the exposure room plug door shall not be closed until at least two
(2} licensed reactor operators visually inspect the room to ensure that no personnel
remain in the room. To ensure compliance with the reactor Technical
Specifications, the names of these licensed operators present at the exposure room
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closing shall be entered into the reactor operations logbook and on AFRRI
FORM 130. At the completion of the test or experiment, the warning horn shall
be reconnected and tested. All actions regarding the warning horn shall in entered

in GREEN ink in the reactor operations logbook.

b. The SHD monitor will not leave the area while the plug door is open without
notifying the Reactor Staff Representative.

¢. Lock the exposure room door control panel; reset lights, if appropriate.

d. Resecure the prep area on departure,
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Facility Modification Worksheet 2

No 10 CFR 50.59 Analysis Required
Proposed Change MQX(MEAJT gf  S7aci Mgz,nzmj P T

Modification to:  Procedure Facility _ﬁ Experiment
Submitted by: /1. .t Date gy/25/97

1. Description of change: (’gQ'p‘,nQ( TUBLS Froan STock Mo,.,m'.,‘_)
SysTEMmy

2. Verify that the proposed change does not involve a change to the Technical
Specifications, the facility as described in the SAR, or procedures as described in
the SAR, and does not produce an unresolved safety question as defined in 10
CFR 50.59(a)(2). meo~E

3. If change involves a facility modification, attach a drawing if appropriate. If
structural facility drawings need updating, modification of drawings must be
approved by RFD and forward a copy of changes necessary to Logistics.

4. Determine what other procedures, logs, or training material may be affected
and record below. o €

5. List of associated drawings, procedures, logs, or other materials to be changed:
JNEYNLS

6. Create an Action Sheet containing the list of associated work specified above,
attach a copy, and submit it to the RFD.

Action Sheet: Submitted Not Required A

Reviewed and approved by RFD __J Date

RRFSC Notified Date
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Facility Modification Worksheet 1
10 CFR 50.59 Analysis

Proposed Change k Monitor Printer with Chart
Recorder

Submitted by: George/McClung Date 20 June 1995

1. Description of change: The Stack Gas Monitor printer is removed. A Chart
Recorder will be used to record effluent counts.
The Stack Gas Monitor will no longer print a report
of average Ar-41 concentrations every six hours.

Unusual events will be displayed in real time on the
chart recorgey.

2. Reason for change: printer is no longer serviceable.

3. Verify that the proposed change does not involve a change to the Technical
Specifications or produce an unresolved safety issue as specified in 10 CFR
50.59(a)(2). Attach an analysis to show this.

Analysis attached? Yes X

4. The proposed modification constitutes a changes in the facility or an
operational procedure as described in the SAR. Describe which (check all that

apply).

Procedure Facility _*  Experiment
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Facility Modification Worksheet 1

5. Specify what sections of the SAR are applicable. In general terms describe the
necessary updates to the SAR. Note that this description need not contain the
final SAR wording.

Section 3, paragraphs 3.6.3 and 3.6.3.2 are affected by the change.
The SAR will be modified to reflect no automatic printout of average Ar-41

concentrations., It will also be modified to include use of the chart recorder
continuous printout of effluent counts.

6. For facility modifications, specify what testing is to be performed to assure
that the systems involved operate in accordance with their design intent.

The chart recorder has been operated in parallel with the stack gas monitor
printer for several years. It has operated as intended and provides for
a continuous means of recording effluent counts at the sampling point.
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Facility Modification Worksheet 1

7. Specify associated information.
New draw.ngs are: Attached
Not required _Xx

Does a drawing need to be sent to Logistics?  Yes No

X
Are training materials effected? Yes _x No
Will any logs have to be changed? Yes No _x
Are other procedures effected? Yes x  No

List of items affected:

AFRR]I TRIGA Reactor Operations Manual
Safety Analysis Report

Procedure C006, "Stack Gas Monitor Calibration"

8. Create an Action Sheet containing a list of associated work specified in item #

7, auach a copy, and submit another to the RFD (modification of drawings must
be approved by the RFD).

Action Sheet: Submitted _ x Not Required
M..<7""") /Zk._.
/ \r b o
Reviewed and approved by RFD ‘J Date &5/ 2 ) / \ )
RRFSC Concurrence / /// <“—< Date _ 9CT 18 joo5

f’ /
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50.59 ANALYSIS

Supported Action: Replacement of Stack Gas Monitor Printer with
Chart Recorder
The Stack Gas Monitor (SGM) continues to sample and measure the
effluent, as reguired by the Technical Specifications. The actual
concentrations of Argon-41 at the sample point are still calculated
and stored in computer memory. This information is available for
recall on the SGM CRT at any time. The information will no longer
be automatically printed every six hours. The effluent counts can
be monitored on the auxiliary reactor console chart recorder. This
device provides for a continuous readout and hard copy printout of
the effluent counts. Interpretation of this data by a licensed
operator allows the effluent situation to be evaluated at any time.
The chart recorder allows for monitoring of potential unusual

releases to the environment.

This change does not increase the consequences of, nor change the
types of accidents previously evaluated in the Safety Analysis
Report. This change does not reduce the margin of safety as
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