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ANN ARBOR, MICHIGAN 48109-2100

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

Docket 50-2, License R-28

Subject: Ford Nuclear Reactor Technical Specifications Amendment; Elimination and Relaxation of
Specifications Following Permanent Caseation of Operations

The University of Michigan, Ford Nuclear Reactor is requesting that the Technical Specifications for the Ford Nuclear
Reactorbe amended to eliminate those specifications which are not applicable to and relax those specifications no longer
appropriate for a facility writh a prohibition on operating and not licensed to possess reactor fuel. These specifications
were developed in a manner which allows for continued relaxation of the specification as the decommissioning
progresses, thus minimizing licensing actions at future dates.

The University of Michigan's Ford Nuclear Reactor ceased operating on July 3, 2003. The reactor core wivas
disassembled beginning July 7, 2003 and completed July 8, 2003 where in the irradiated reactor fuel was removed from
the reactor support grid and moved to in-pool storage locations pending shipment to the DOE Savannah River Site. All
new, unirradiated reactor fuel was removed from the site and transferred to the U.S. Department of Energy (DOE) via
BWXT Technologies in Lynchburg, Virginia on August 20, 2003. In the Fall of 2003 seven shipments of irradiated
reactor fuel to the DOE Savannah River Site were completed by the University of Michigan. With the final shipment,
completed December 16, 2003, the Ford Nuclear Reactor no longer had reactor fuel on-site. On 29 January 2004 the
license for the Ford Nuclear Reactor was modified with the following condition: "Steady State and Maximum Power
Levels: The licensee shall not operate the reactor nor place fuel elements in the reactor grid." Additionally the license
condition allowing for the possession of reactor fuel under I OCFR70 was removed.

The evaluation supporting the requested changes to the Technical Specifications is enclosed as are the proposed
Technical Specifications. These changes to the Technical Specifications are being submitted separate from the
Decommissioning Plan, but approval with or before the approval of the Decommissioning Plan is requested. These
changes to the Technical Specifications are necessary for and consistent with the actions described in the previously
submitted Decommissioning Plan.

If there are any questions regarding this information, please feel free to contact Christopher W. Becker at
(734) 764-6224.

I declare undepialty of perjury that the foregoing is true and correct.

Signature: _r:___
Steven C. Ceccio, Ph.D.
Director, Michigan Memorial Phoenix Project

Executed on: - ' 0 <

Enclosure: Evaluation to Support Amendment Request
Technical Specifications: Amendment XX, undated.

Cc: Patrick Isaac

File: Correspondence 05-006
Ucense Amendment - Elimination of Specifications following shutdow n
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Evaluation to Support Technical Specifications Amendment; Elimination of
Specifications Following Permanent Caseation of Operations

Safety Limits
Safety Limits for nuclear reactors are limits on important process variables found to be necessary to reasonably protect
the integrity of certain physical barriers that guard against the uncontrolled release of radioactivity. [10 CFR
36(c)(1)(i)(A)] The University of Michigan's Ford Nuclear Reactor (FNR) ceased operating on July 3, 2003. The
reactor core wvas disassembled beginning July 7, 2003 and completed July 8, 2003. The irradiated reactor fuel wvas
removed from the reactor support grid and moved to in-pool storage locations pending shipment to the DOE Savannah
River Site. All new, unirradiated reactor fuel was removed from the site and transferred to the U.S. Department of
Energy (DOE) via BWXT Technologies in Lynchburg, Virginia on August 20, 2003. In the Fall of 2003 seven
shipments of irradiated reactor fuel to the DOE Savannah River Site were completed by the University of Michigan.
With the final shipment, completed December 16, 2003, the Ford Nuclear Reactor no longer had reactor fuel on-site.
(See letter sent to US NRC certifying Permanent Fuel Removal dated December 17, 2003.). On 29 January 2004 the
license for the Ford Nuclear Reactor wvas modified with the following condition: "Steady State and Maximum Power
Levels: The licensee shall not operate the reactor nor place fuel elements in the reactor grid."

As the Safety Limits contained in the operating Technical Specifications were for the protection of the cladding integrity
of the reactor fuel during reactor operation, these safety limits can be removed from the Technical Specifications. The
Technical Specification changes required are:

2.1 Safety Limits

Applicability

As the Safety Limits were for the protection of the cladding integrity of the reactor fuel during reactor
operation, all safety limits have been removed from the Technical Specifications.

Bases:

On January 29, 2004 the license for the Ford Nuclear Reactor was modified with the following condition:
"Maximum Power Level: The licensee shall not operate the reactor nor place fuel elements in the reactor grid."
and the condition allowing for the possession of reactor fuel under I OCFR70 was removed.
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Limiting Safety System Settings

Similarly, Limiting Safety System Settings for nuclear reactors are settings for automatic protection devices related to
those variablebhaving significant safety functions [l0 CFR 50.36(c)(1)(ii)(A)]. As theLimiting Safety System Settings
contained in the operating Technical Specifications were for the protection of the cladding integrity of the now removed
reactor fuel, the limiting safety system settings below can be removed from the Technical Specifications. The Technical
Specification changes required are:

2.2 Limiting Safety System Settings (LSSS)

Applicability

As the Limiting Safety System Settings were for the protection of the cladding integrity of the reactor fuel
during reactor operation, all limiting safety system settings have been removed from the Technical
Specifications.

Bases:

On January 29, 2004 the license for the Ford Nuclear Reactor was modified with the following condition:
"Maximum Power Level: The licensee shall not operate the reactor nor place fuel elements in the reactor grid."
and the condition allowing for the possession of reactor fuel under IOCFR70 was removed.
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Reactivity Limits
The reactivity limits currently contained in the Technical Specification are administrative constraints on operational
characteristics adhered to during the operation of the reactor. These reactivity limits contained in the operating Technical
Specifications applied to the reactivity of the reactor core, the reactivity wvorths of the control rods, and the reactivity
of experiments to ensure that the reactor could be controlled and shutdown at all times and that the safety limits
contained in the Technical Specification could not be exceeded. All new, unirradiated reactor fuel was removed from
the site and transferred to the U.S. Department of Energy (DOE) via BWXT Technologies in Lynchburg, Virginia on
August 20, 2003. In the Fall of 2003 seven shipments of irradiated reactor fuel to the DOE Savannah River Site were
completed by the University of Michigan. With the final shipment, completed December 16, 2003, the Ford Nuclear
Reactor no longer had reactor fuel on-site. (see letter sent to US NRC certifying Permanent Fuel Removal dated
December 17, 2003). On January 29, 2004 the license for the Ford Nuclear Reactor was modified with the following
condition: "Maximum Power Level: The licensee shall not operate the reactor nor place fuel elements in the reactor
grid." and the condition allowing for the possession of reactor fuel under IOCFR70 was removed.

It is requested that the limiting condition for operation and surveillance requirements associated with reactivity limits
be removed from the Technical Specifications.

The proposed Technical Specifications are:

3.1 Reactivity Limits

Applicability:

The reactivity limits applied to the reactivity of the reactor core, the reactivity worths of the control rods, and
the reactivity of experiments to ensure that the reactor could be controlled and shutdown at all times and to
ensure that the safety limits contained in the Technical Specification could not be exceeded. Reactivity limits
have been removed from the Technical Specifications.
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On January 29, 2004 the license for the Ford Nuclear Reactor was modified with the following condition:
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and the condition allowing for the possession of reactor -fuel under 1 OCFR70 was removed.
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All surveillance requirements for reactivity limits have been removed from the Technical Specifications
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On 29 January 2004 the license for the Ford Nuclear Reactor vas modified with the following condition:
"Maximum Power Level: The licensee shhll not operate the reactor nor place fuel elements in the reactor grid."
and the condition allowing for the possession of reactor fuel under IOCFR70 was removed.
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Experiments
The limidts currently contained in the Technical Specification for reactor experimentsw~hich established the adrministrative
constraints for the lowest functional capability or performance level for equipment associated wvith and operational
characteristics of experiments conducted in the Ford Nuclear Reactor are no longer needed. On January 29, 2004 the
license for the Ford Nuclear Reactr wvas modified with the following condition: "Maximum Powver Level: The licensee
shall not operate the reactor nor place fuel elements in the reactor grid." and the condition allowing for the possession
of reactor fuel under -OCFR70 was removed.

It is requested that the limiting condition for operation associated with experiments be removed from the Technical
Specifications.



The proposed Technical Specifications are:

3.7 Limitations of Experiments

Anplicability:

These limits established the administrative constraints for the lowest functional capability or performance level
for equipment associated with and operational characteristics of experiments conducted. in the Ford Nuclear
Reactor. These limits have been removed from the Technical Specifications.
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On January 29, 2004 the license for the Ford Nuclear Reactor was modified with the following condition:
"MaximumPowerLevel: The licensee shall not operate the reactor norplace fuel elements in the reactor grid."
and the condition allowing for the possession of reactor fuel under 1OCFR70 was removed:
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Reactor Fuel
The limits currently contained in the Technical Specification for rector fuel are no longer needed. All new, unirradiated
reactor fuel was removed from the site and transferred to the U.S. Department ofEnergy(DOE) via BWXTTechnologies
in Lynchburg, Virginia on August 20, 2003. In the Fall of 2003 seven shipments of irradiated reactor fuel to the DOE
Savannah River Site were completed by the University of Michigan. With the final shipment, completed December 16,
2003, the Ford Nuclear Reactor no longer had reactor fuel on-site. (see letter sent to US NRC certifying Permanent Fuel
Removal dated December 17, 2003). On January 29, 2004 the license for the Ford Nuclear Reactor was modified with
the following condition: "Maximum Power Level: The licensee shall not operate the reactor nor place fuel elements
in the reactor grid." and the condition allowing for the possession of reactor fuel under I OCFR70 was removed.

It is requested that the limiting condition for operation, surveillance requirements, and design features associated with
reactor fuel be removed from the Technical Specifications.

The proposed Technical Specifications are:

3.8 Fission Density Limit

Applicability:

The fission density limit specified the maximum burnup allowed for a fuel element to ensure fuel failures were
not experience during the operation of the reactor. This limit has been removed from the Technical
Specifications.
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Bases:

On January 29, 2004 the license for the Ford Nuclear Reactor was modified with the following condition:
"Maximum Power Level: The licensee shall not operate the reactor nor place fuel elements in the reactor grid."
and the condition allowing for the possession of reactor fuel under I0CFR70 was removed.
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4.7 Fission Density Limits

Applicability:

The surveillance requirement for the fission density limit has been removed from the Technical Specifications.
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Bases: .4.

On January 29, 2004 the license for the Ford Nuclear Reactor was modified with the following condition:
"MaximumPowerLevel: The licensee shall not operate thereactornorplace fuel elements inthe reactorgrid."
and the condition allowing for the possession of reactor fuel under 1OCFR70 was removed.
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Reactor Fuel

The license for the Ford Nuclear Reactor does not allow for possession of reactor fuel.
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5.4 Fuel Storage

The license for the Ford Nuclear Reactor does not allow for possession of reactor fuel.
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Reactivity Control and Reactor Instrumentation Systems

Reactivity Control - Originally reactivity control was provided by three shim safety rods and one control rod, subject
to reactivity limits on the reactor core and the experiments which could be inserted in the reactor. While reactivity or
reactor power was monitored by six neutron detection channels to measure reactor power from the source range to full
power: two fission chamber channels (Log Count Rate), two compensated ion chamber channels (Linear Level and Log
N), and two uncompensated ion chamber channels (Safety A and B). These channels provided power level indication,
reactor scrams, and control interlocks. The shim safety rods and the control rods were each moved by a gear reduction
motor or rod drive which were controlled by the rod control systems either manually by the operators or automatically
by the auto rundown system, various interlocks, or the linear level servo controller. The shim safety rods were connected
to the rod drives by magnets to allow the rods to drop in less than /2 of a second and secure the reactor as controlled by
the Safety System.

The shim safety rod and control rod systems can be removed from the facility along with their limiting conditions for
operation and surveillance requirements contained in the Technical Specifications for the FNR. Current license condition
C (I), Maximum Power Level which currently states "The licensee shall not operate the reactor nor place fuel elements
in the reactor grid." provides assurance that the health and safety of the University community and the public will not
be endangered by operations at the FNR following the removal of these systems and their associated requirements in
the Technical Specifications.

Log Count Rate System - The Log Count Rate System used two movable fission chambers to monitor reactor power
from fuel loading through to full power. The Log Count Rate System indicated the pulses from the fission chamber on
a recorder in the control room. This recorder provided and interlock which prevented outward motion of the shim safety
rods unless a measurable count rate (> 5 cps) was present on the recorder.

The log count rate system can be removed from the facility along with their limiting conditions for operation and
surveillance requirements contained in the Technical Specifications for the FNR. Current license condition C (1),
Maximum Power Level which currently states "The licensee shall not operate the reactor nor place fuel elements in the
reactor grid." provides assurance that the health and safety of the University community and the public will not be
endangered by operations at the FNR following the removal of these systems and their associated requirements in the
Technical Specifications.

Linear Level - Servo Control System - The Linear Level - Servo Control System monitored reactor power using a
compensated ion chamber and used this power signal as an input to a automatic controlled which would provide a signal
to raise and lower the control rod to maintain reactor power at a prescribed level. Power level measured by the linear
level system was indicated on a recorder in the control room. This recorder provided a signal to initiate a rundown,
inward motion of all three shim safety rods, if the indicated power level exceeded 107% as indicated on the recorder.
The purpose of this rundown was to provide automatic action before the reactor reached its licensed maximum power
limit of 2.2Mw. The linear level servo system contained a control interlock which automatically returned control to
manual if the indicated power were to drop 5% below the current setpoint. This was to prevent automatic withdrawal
of the control rod resulting.

The linear level - servo control system can be removed from the facility along with their limiting conditions for operation
and surveillance requirements contained in the Technical Specifications for the FNR. Current license condition C (1),
Maximum Power Level which currently states "The licensee shall not operate the reactor nor place fuel elements in the
reactor grid." provides assurance that the health and safety of the University community and the public will not be
endangered by operations at the FNR following the removal of these systems and their associated requirements in the
Technical Specifications.

Log N System (Safety System Period Channel C) - The Log N Channel monitored reactor power using a compensated
ion chamber Power level and reactor period measured by the log N system were indicated on two recorders in the control
room. The power level recorder provided a signal to the SCRAM system when reactor power exceeded 5% or I 00kW
for both the high power/no flow and the high power/header down SCRAMs. The power level recorder also provided
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a signal to the shim safety rod control systems auto rundown feature when reactor power exceeded 80%, 1.6 MW, for
use in providing an auto rundown, auto insertion of the shim safety rods, when the water temperature at an elevation near
the top of the fuel exceeded 114 oF. The period recorder provided a signal to the control rod system which prevented
outward motion of the control rod when the reactor period was less than 30 seconds and initiated an automatic rundown
of the shim safety rods when the period reached 10 seconds.

The Log N System can be removed from the facility along with their limiting conditions for operation and surveillance
requirements contained in the Technical Specifications for the FNR. Current license condition C (1), Maximum Power
Level which curiently states "The licensee shall not operate the reactor nor place fuel elements in the reactor grid."
provides assurance that the health and safety of the University community and the public will not be endangered by
operations at the FNR following the removal of these systems and their associated requirements in the Technical
Specifications.

Safety System - The reactor safety system was designed to shut down the reactor and maintain safe, shutdown
conditions. The safety system consisted of three separate channels, any one of which was fully capable of shutting dovwn
the reactor. The system monitored reactor power using two uncompensated ion chambers and monitored reactor period
using an compensate ion chamber (see Log N System above). The safety system interrupted the current to the magnets
holding the shim safety rods upon receipt of any one of several signals. The two power level monitors, Safety channels
A and B, provided a signal to interrupt magnet current before the power level measured my either exceeded 2.45 MW.
The Log N channel provided a signal to interrupt magnet current when reactor period was 5 seconds or less.

Power to the power supply for the magnets holding up the shim safety rods can also be interrupted, resulting in a reactor
scram. The Log N System recorder and the header operating mechanism would provide a signal to interrupt magnet
current when reactor exceeded 100 kW and the header mechanism was not fully down., The reactor bridge system would
provide a signal to interrupt power to the power supply for the magnets when either of two mechanical clamps holding
the reactor bridge in position were opened. The header operating mechanism and a flow meter in the primary coolant
system would provide a signal to interrupt power to the power supply for the magnets if the header mechanism was up
and flow measured in one primary coolant flow meter was below 900 gpm. The Log N recorder and a flow meter in the
primary coolant system would provide a signal to interrupt power to the power supply for the magnets if the power level
was above 5% or 100 kW and flow measured in one primary coolant flow meter was below 900 gpm. The Log N
recorder and the butterfly valve in the primary coolant system would provide a signal to interrupt power to the power
supply for the magnets if the power level was above 5% or 100 kW and the butter fly valve was not fully open. The Log
N recorder and a differential pressure gauge on the holdup tank in the primary coolant system would provide a signal
to interrupt power to the power supply for the magnets if the power level was above 5% or 100 kW and the pressure
in the I psig below full flow static pressure. Each of the doors over the opening of the beam ports provides a signal to
interrupt power to the power supply for the magnets if the door is raised unless this SCRAM is bypassed in the control
room. And finally, if the radiation level seen by a gamma detector in the exhaust plenum from the reactor building is
I mRem/hr or more a signal is generated which interrupts power to the power supply for the magnets, plus other
functions.

Power to the power supply for the magnets can be manually interrupted via a manual scram buttons on the control
consul, the beam port floor and the reactor basement and a key-switch on the control consul.

The safety or scram system can be removed from the facility along with their limiting conditions for operation and
surveillance requirements contained in the Technical Specifications for the FNR. Current license condition C (1),
Maximum Power Level which currently states "The licensee shall not operate the reactor nor place fuel elements in the
reactor grid." provides assurance that the health and safety of the University community and the public will not be
endangered by operations at the FNR following the removal of these systems and their associated requirements in the
Technical Specifications.

Temperature System - The temperature system was provided to measure the temperature of the water in the reactor
pool near the surface, near the inlet to the core, and several locations in the primary cooling and secondary cooling
system. Each of the measured channels was indicated to the operators via a recorder in the control room. This recorder
provided signals to the rod control'system which initiated and auto rundown, inward motion of the shim safety rods, if



the temperature of the coolant exiting the reactor exceeded 129 oF or if the bulk temperature of the reactor pool
exceeding 129 oF. The temperature system combined with a signal from the Log N power level recorder provided a
signal to the rod control system to initiate an auto rundown when reactor power exceeded 80%, 1.6 MW, and when the
wvater temperature at an elevation near the top of the fuel exceeded 114 oF.

The temperature system can be removed from the facility along with their limiting conditions for operation and
surveillance requirements contained in the Technical Specifications for the FNR. Current license condition C (1),
Maximum Power Level which currently states 'The licensee shall not operate the reactor nor place fuel elements in the
reactor grid." provides assurance that the health and safety of the University community and the public will not be
endangered by operations at the FNR following the removal of these systems and their associated requirements in the
Technical Specifications. . ,

Flow Measurement System - Two differential pressure transducers in the primary cooling system provided a signal
-to the safety system for the scrams described in that section whenever the measured flow rate fell below 900 gpm. With
the permanent cessation of operations AND the permanent removal of all reactor fuel, these systems can be removed.

.The flow measurement system can be removed from the facility along with their limiting conditions for operation and
surveillance requirements contained in the Technical Specifications for the FNR. .Current license condition C (1),
Maximum Power Level which currently states "The licensee shall not operate the reactor nor place fuel elements in the
reactor grid." provides assurance that the health and safety of the University community and the public will not be
endangered by operations at the FNR following the removal of these systems and their associated requirements in the
Technical Specifications. v

The proposed Technical Specifications are: .

3.2 Reactor Safety System . . -. . I '

'* ' ' . ' . '. ' !:
Applicability: . . '. .

This establishes the administrative constraints on equipment and operational characteristics that are the lowest
- functional capability .or performance level for safe operation of the reactor. These limits have been removed

from the Technical Specifications. . ; , .

Tlese sp fi,.atinju appjly to h. .. t. aft) syste and ,.,ln. safcty zelate.d intitimtatin.

T., l
1

~ .,....c.tiab. -.. ' .1 ~ .. ~ ~ann.t~a. .. pu.tfa

OM I =CtO .,afty .S~t% 3nd aaJ...& ,;Rty ..if.t n.. .

1. Tl cacto t staf...ty atnid safda)ty jlatd iftStItl^itat;uionar operabl in acdance wifli 3.1
* nd 3.2 including the ,u.inun, mini of J iansx and tl.c indicated ,. a....,A.. o *kflu,;,,iu. oa.ts,

2. -dAll 51i, -afsty . are optal-, : - . - I..-
3. Tlcu fi.an Lo... iLtiatCU afa .a... .. dtun i.. tln .. ; 1C.;t Until thI ...hii-safcty .ods amc fully

i..ett.d (zi ..la.c t.01..) ,aap iiaaj .n.i.c.. shm!! no sd 500 n1~flia .....u cab s -u

vuontso! rods.

Bases: . ;

On January 29, 2004 the license for the Ford.Nuclear Reactor was modified ,with the following condition:
"Maximum Power Level: The licensee shall not operate the reactor nor place fuel elements in the reactor grid."



and the condition allowing for the possession of reactor fuel under IOCFR70 was removed.
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4.2 Reactor Safety System

Applicability:

This specification applied to the surveillance of the reactor safety system. These surveillance requirements
have been removed from the Technical Specifications.
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Note: The surveillance requirements for the building exhaust radiation monitor have been moved to 4.3. FNR
Confinement as described in another section of this Technical Specif cation Amendment.
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On January 29, 2004 the license for the Ford Nuclear Reactor was modified with the following condition:
"Maximum Power Level: The licensee shall not operate the reactor nor place fuel elements in the reactor grid."
and the condition allowing for the possession of reactor fuel under I OCFR70 was removed.
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Reactor Building Confinement

The reactor building is designed to restrict leakage and is equipped with a general ventilation system that provides the
primary heating for the building and exhausts through a stack on the roof. Supply air and primary exhaust air are drawn
through the air handling equipment room, where all supply air enters the building and most exhaust air is pushed to the
stack on the roof. Both the supply and exhaust ducts can be isolated by dampers to establish confinement and utilize
single pneumatic cylinder which holds the dampers open using the reactor building compressed air system. A signal from
the building exhaust monitoring system described in the following section can cause the pneumatic cylinder to vent,
closing both dampers. A smaller exhaust ventilation system in the reactor building is also connected to the a laboratory
exhaust stack in the contiguous Phoenix Memorial Laboratory (PML). This system draws air from the reactor building
via a bolted flange to two circular ducts that are sleeved through the north wall of PML and the south wall of the reactor
building.

Previous evaluations of the potential radiation exposure to persons at the operations boundary (outside the reactor
building) following an accidental release of fission products within the reactor building used a leakage rate from the
reactor building of 10% of the building volume per day and concluded that the accident doses would be acceptable. To
ensure the basis of this evaluation the Technical Specifications requires the following automatic actions upon the
detection of a radiation level or release of radioactive materials from the reactor building exhaust system equal to or
greater than the limits discussed in the following section: a) The reactor building ventilation supply and exhaust fans shall
automatically turn off; b) The reactor building ventilation supply and exhaust dampers shall automatically close; c)
Unless the duct is otherwise closed or sealed shut, the beam port exhaust damper to Stack 2 shall automatically close;
and d) Unless the duct is otherwise closed or sealed shut, the room 3103 hood exhaust damper to Stack 2 shall
automatically close. These conditions are continued from the previous license, except that the automatic closure of the
dampers to stack 2 is not required if the duct is otherwise closed, i.e. the damper has been manually closed, or the
penetrations through the reactor building wall have been mechanically sealed, i.e. permanently closed.

It is proposed that the operation of the required dampers be tested quarterly. Experience with testing these dampers for
the past years of operation of the reactor shows that this interval is sufficient to ensure their ability to provide automatic
isolation when the radiation level or concentration of radioactive materials from the reactor building exhaust system is
equal to or greater than the limits discussed in the following section. The proposed quarterly functional confinement
closure test is also consistent with the recommendation of ANSI 15.1 (1990), The Development of Technical
Specif ications for Research Reactors.

Additionally, during the conduct ofactivities within the reactor building which could lead to the release of radioactivity
from the facility the following conditions will continue to be administratively controlled: a) Personnel access doors will
be closed except as necessary for the passage of personnel or equipment; b) The main equipment access door onto the
beam port floor will be opened only long enough to permit the passage of equipment; c) The personnel door to the
cooling tower area will remain closed except to permit the passage of personnel or equipment to the cooling tower area;
d) The access hatch from grade level to the beam port floor will be sealed closed. and e) The personnel exit door located
in the north wall of the building will be sealed.

The semiannual inspection of the gaskets for the building ventilation system intake and exhaust dampers, the personnel
access doors, the equipment access doors, and cooling tower access door will continue.

To facilitate equipment access for decommissioning it is requested that the door located on the beamport floor which
connects to the PML hot cave operating area also be allowed to be administratively controlled as closed except to permit
the passage of personnel or equipment. This 4 foot 8 inch by 6 foot 8 inch opening on the east side of the reactor pool
was administratively kept closed because it was not needed during reactor operation and it would have interfered with
the operation of the north hot cell and the beam port experiments. However, the usage of this door for equipment during
decommissioning is requested. This opening is only 44% of the opening for the main equipment access door onto the
beam port floor, on the opposite side of the reactor pool, already controlled administratively under the Technical
Specifications.

The applicability of the requirement for the building confinement and its surveillance is proposed until that point during



decommissioning where the removal of radioactive materials from the facility reduces the quantity of radioactive
materials in unsealed form, on foils or plated sources, or sealed in glass contained in the reactor building to less than 1.5
x 1 2 times the quantity of materials listed in 10 CFR 30.72, Schedule C. A quantity of radioactive materials 1.5 x I O12

times the quantity of materials listed in 10 CFR 30.72, Schedule C, was selected to account for the difference of the I
rem limit in 10 CFR 30.32(i)(1)(i) and the 15 mrem limit for an Unusual Event (the lowest level of emergency for a non-
power reactor). This facilitates increased equipment access for subsequent decommissioning activities and vould allow
the use of the access hatch from grade level through the beam port floor ceiling the west side of the first floor of the
reactor building. This access hatch contains four removable slabs which, when lifted out, provide a 21 1/2 foot by 6 foot
opening to the parking area. These removable slabs will be needed to facilitate the removal of large sections of the
reactor pool from the reactor building. The 129 square feet of opening provided by these removable slabs is 80% larger
than the next largest opening in the reactor building. This also allows for the placement of holes in the roof of the reactor
building through which an external crane can lift large items within the reactor building.

Building Exhaust Radiation MNlonitor/Building Exhaust Continuous Air Monitor

The building exhaust radiation monitor is a gamma radiation detector which utilizes a Geiger Mueller tube to measure
the radiation level in the building air exhaust plenum. When the radiation levels measured by this detector exceed
I mrem/hr, the building exhaust radiation monitor sounds an alarm in the control room and the building evacuation alarm
is actuated. The building exhaust radiation monitor'also scrams the reactor automatically, shuts down the reactor
building supply and exhaust fans, and closes the reactor building supply and exhaust dampers.

The goal is to replace the building exhaust radiation monitor with a continuous air monitor which collects particulate
discharges in the exhaust from the reactor building. The beta radioactivity collected on the filter paper is measured
utilizing a thin window Geiger Mueller tube to measure the beta radioactivity collected on a filter paper. The continuous
air monitor is capable of actuating the building or evacuation alarm, shutting down the reactor building supply and
exhaust fan, and closing the reactor building supply and exhaust dampers. Until this monitor is installed and operational,
the building exhaust radiation monitor will be used.

With the permanent cessation of operations (Amendment 47 dated 29 January 2004) the requirement for an automatic
scram to secure the reactor and eliminate the production of radiation is not required. Additionally the providing an alarm
in the control room is no longer appropriate as personnel are not usually present in the control room.

A concentration of gamma emitting nuclides of 10- to I0- micro curies per cubic centimeter in the exhaust plenum is
estimated to produce a gamma exposure of 1.0 mrem/hr as measured by the Geiger Mueller tube in the building exhaust
radiation monitor (taken from the current FNR licensing basis). This building exhaust gamma radiation monitor provides
for the automatic protective actions necessary for isolating the reactor building ventilation system as described above.
The new continuous air monitor provides a direct measure ofthe concentration ofparticulate radioactivity being released
from the facility through the reactor building exhaust system. This continuous air monitor will actuate the building or
evacuation alarm, shut dowvn the reactor building supply and exhaust fan, and close the reactor building supply and
exhaust dampers to limit the release of radioactivity from the facility. Except for the control room alarm and the scram
initiation signal, the continuous air monitor is functionally equivalent to the existing building exhaust radiation monitor
which it will replace and has comparable or better sensitivity.

The minimum emergency level for a non-power reactor requires declaring an Unusual Event for an actual or projected
effluent at the site boundary which is measured and could result in a Committed Effective Dose Equivalent of 15 mrem
for an exposure of 24 hours or less. For radionuclides other than noble gases, Information Notice 97-34, Deficiencies
in LicenseeSubmizals Regarding TenninologyforRadiologicalEntergencyAction Levels in Accordance with NewPart
20 provides the methodology for relating measured effluent concentration to committed effective dose equivalent:

100 EC x 24 hr - 15 mrem

Applying the 400.dillution factor for releases up the stacks contained within the current license, a concentration of 4 x
l0' times the applicable Airborne Effluent Concentration specified in 10 CFR 20, Appendix B, Table 2, Effluent



Concentrations may result in the declaration of an Unusual Event and provides a basis for protective actions.

Note: Application of the above is for radionuclides other than noble gases. The removal of all reactor fuel and
permanent cessation of operations has eliminated noble gases as a source term and has also eliminated radio-
iodine as a source of exposure for the thyroid..

As a limiting condition for operation, the building exhaust radiation monitor OR the continuous air monitor shall be
operable whenever the quantity of radioactive materials in unsealed form, on foils or plated sources, or sealed in glass
contained in the reactor building exceeds the 1.5 x 10 2,tim s the quantities in 10 CFR 30.72, Schedule C- Quantities
ofRadioactive Materials Requiring Consideration oftheNeedforan EinergencyPlanforReiponding to a ReleaseAND
one or more of the following is open: 1) the reactor building actor building exhaust damper, 3)
the beam port exhaust damper to Stack 2, or 4) the room 3103 hood exhaust dampers to 'Stack 2. Additionally, the
building evacuation alarm is no longer required once the quantity of radioactive materials in unsealed form, on foils or
plated sources, or sealed in glass contained in the reactor building is less than 1.5 x 10.2 times the quantities in 10 CFR
30.72, Schedule C- Quantities of Radioactive Materials Requiring Consideration of the Needfor an Emergency Plan
for Responding to a Release

.It is proposed that the building exhaust radiation monitor AND the continuous radiation monitor may be out of service
for one week, but no activities which could lead to the' release of radioactivity from the facility may conducted within
the reactor building during this period. This allows for repair, calibration or replacement of the instruments during
periods where the probability of a release of radioactivity from the facility is minimal.

The applicability of the requirement for the building exhaust radiation monitor or the continuous air monitor shall be
maintained until that point where the removal of radioactive materials from the facility reduces the quantity of radioactive
materials in unsealed form, on foils or plated sources, or sealed in glass contained in the reactor building to less than 1.5
x 10.2 times the quantity of materials listed in 10 CER 30.72, Schedule. C which 'require an Emergency Plan. The
1.5 x 10.2 times is to account for the difference between the 1 rem limit in 10 CFR 30.(i)(1)(i) and the lower 15 mrem
limit for an Unusual Event (the lowest level of emergency for a non-power reactor). Once the quantity of radioactive
materials in unsealed form, on foils or plated sources, or sealed in glass contained in the reactor building has been
reduced to less than 1.5 x 10.2 times the quantity of materials listed in 10 CFR 30.72, Schedule C, then the removal of
the need for the automatic protective actions associated with the reactor building exhaust radiation monitor or the
continuous air monitor may be removed. The parallel comes from byproduct material licensee decrease in quantity of
radioactive materials below the requirement for an emergency plan. The licensee recognizes that the requirements of
10 CFR20.1301,DoseLimitsforlndividualMemn bers of tlhePublic would continue to apply subject to the allowances
of 10 CFR 20.1302, Compliance witl Dose LimitsforIndividual Members of tle Public.

If required to be operational, then the building exhaust radiation monitor shall be calibrated annually (same as in the
current technical specifications). The continuous air monitor selfmonitors its performance and actuates a trouble alarm
if any parameter falls outside of normal operating characteristics or upon failure of the detectors. The manufacturer
recommends that a radiological calibration ofthe instrument should be conducted annually. Ifrequired to be operational,
then the building exhaust continuous air monitor shall be calibrated annually to be consistent with the calibration
requirements of the building exhaust radiation monitor. It is proposed that when required to be operational, the reactor
building exhaust radiation monitor shall be tested quarterly or that if required to be operational, the reactor building
exhaust continuous air monitor shall be verified tested quarterly. This periodicity is consistent with the testing of the
confinement functions presented in the section above and recommendation of monthly to quarterly from ANSI 15.1
(1990).

The proposed Technical Specifications are:, . . . .

3.3 FNR Confinement

Applicability:
This specification applies wheneverthe quantity ofradioactive materials in unsealed form, on foils or plated sources,
orsealed inglass contained in the reactorbuilding exceeds 1.5 xo12 times the quantities in 10 CFR 30.72, Schedule



C - Quantities of Radioactive AMaterials Requiring Consideration of the Need for an Emergency Plan for
Responding to a Release.

Objective:
1. To assure that automatic protective action is initiated to limit the release of radioactive effluents from the

reactor building when required.

2. To assure that the FNR reactor building confinement integrity is maintained when required.

Specification
1. Whenever one or more of the following is open: 1) the reactor building supply damper, 2) the reactor building

exhaust damper, 3) the beam port exhaust damper to Stack 2, or 4) the room 3103 hood exhaust dampers to
Stack 2 THEN:

a. Gamma Radiation Detector
i. A gamma radiation detector which utilizes a Geiger Mueller tube to measure the radiation level in the

building air exhaust plenum shall be operating,
ii. When the radiation detector which utilizes a Geiger Mueller tube to measure the radiation level in the

building air exhaust plenum indicates a dose rate equal to or greater than I mremfhr, THEN
I ) The reactor building ventilation supply and exhaust fans shall automatically turn off;
2) The reactor building ventilation supply and exhaust dampers shall automatically close;
3) IF open, THEN the beam port exhaust damper to Stack 2 shall automatically close OR IF the

penetration through the reactor building wall is mechanically sealed, THEN no action is required,
AND

4) IF open, THEN the room 3103 hood exhaust damper to Stack 2 shall automatically close OR IF
the penetration through the reactor building wall is mechanically sealed, THEN no action is
required.

OR

b. Beta Particulate Continuous Air Monitor
i. A beta particulate continuous air monitor for the building air exhaust shall be operating.
ii. When the concentration of radioactive materials measured by the beta particulate continuous air

monitor for the building air exhaust is equal to or greater than 4 x 104 times the applicable Airborne
Effluent Concentration specified in 10 CFR 20, Appendix B, Table 2, Effluent Concentrations, THEN
I ) The reactor building ventilation supply and exhaust fans shall automatically turn off;
2) The reactor building ventilation supply and exhaust dampers shall automatically close;
3) IF open, THEN the beam port exhaust damper to Stack 2 shall automatically close OR IF the

penetration through the reactor building wall is mechanically sealed, THEN no action is required,
AND

4) IF open, THEN the room 3103 hood exhaust damper to Stack 2 shall automatically close OR IF
the penetration through the reactor building wall is mechanically sealed, THEN no action is
required.

The gamma radiation detector which utilizes a Geiger Mueller tube to measure the radiation level in the building
air exhaust plenum AND the beta particulate continuous air monitor for the building air exhaust may be out of
service, BUT during that period, no activities which could lead to the release of radioactivity from the facility
may conducted within the reactor building.

2. aWhile the quantity of radioactive materials in unsealed form, on foils or plated sources, or sealed in glass
contained in the reactor building exceeds 1.5 x 10.2 times the quantities in 10 CFR 30.72, Schedule C, THEN
the following conditions shall be administratively controlled:



a. Personnel access doors will be closed except as necessary for the passage of personnel and/or equipment;
b. The main equipment access door onto the beam port floor will be opened only long enough to permit the

passage of equipment;
c. The personnel door to the cooling tower area will remain closed except to permit the passage of personnel

and/or equipment to the cooling tower area;
d. The door located on the beam port floor which connects to the Phoenix Memorial Laboratory hot cave

operating area will remain closed except to permit the passage of personnel and/or equipment,

AND :

e. The access hatch from grade level to the beam port floor AND the personnel exit door located in the north
wall of the building will be sealed closed.

Bases:

The potential radiation exposure to persons at the operations boundary following an accident releasing fission
products within the confinement building has been evaluated. The evaluation used a leakage rate from the
confinement building of 10% of the building volume per day, and concluded that the accident doses would be
acceptable.. Conformance to Specifications 3.3.1 and 3.3.2 will assure that the building leak rate will not exceed
the leak rate used in the evaluation. ,

! ' ',~ ~ ~~ . ,,- .' ; , '

The 1.0 mremlhr set point for the facility exhaust radiation monitor provides a mechanism for isolating the building
ventilation system inthe event ofa significant release ofradioactive material into the reactorbuilding. This setpoint,

..for the detector location involved, represents a gamma emitting nuclide concentration of 10-3 to 10-4 microcuries/cc
of building air.

. . -~ ~~. :. ........................ I

The 4.0 x 104 times the applicable Airborne Effluent Concentration specified in 10 CFR 20, Appendix B, Table 2,
Effluent Concentrations provides a mechanism for isolating the building ventilation system in the event of a
significant release of radioactive material into the reactor building. The 4.0 x 104 factor accounts for the difference
the airborne concentration to dose conversion factor (lOOEC x 24 hr = 15 mrem) and the facility specific dilution
factor of 400.

By requiring that the access doors and equipment hatch remain closed, except for brief, attended periods to permit
personnel or equipment passage, the integrity of the confinement will be maintained at or above the level assumed
in the Hazards Summary Report, and the release of radioactive material will be rninimized.

-*; - -,{ .

43 FNR Confinementt.;.

Applicability: , -.. .

These surveillance requirements apply whenever the quantity of radioactive materials in unsealed form, on foils or
plated sources, or sealed in glass contained in the reactorbuilding exceeds 1.5 x 10-2 times the quantities in 10 CFR
30.72, Schedule C - Quantities of Radioactive Materials Requiring Consideration of the Needfor an Emergency
Plan for Responding to a Release.

Obiective: . ,-
1. To assure that automatic protective action is initiated to limit the release of radioactive effluents from the

reactor building when required. , ;

2. To assure that the FNR reactor building confinement integrity is maintained when required.

Specification ;
1. a. Gamma Radiation Detector

i. The gamma radiation detector which utilizes a Geiger Mueller tube to measure the radiation level in



the building air exhaust plenum shall be calibrated annually, AND
ii. The ability ofthe radiation detector which utilizes a Geiger Mueller tube to measure the radiation level

in the building air exhaust plenum to initiate the automatic protective action required by 3.3.1 .a.ii shall
be tested quarterly.

OR

b. Beta Particulate Continuous Air Monitor
i. The beta particulate continuous air monitor for the building air exhaust shall be calibrated annually,

AND
ii. The ability of the beta particulate continuous air monitor for the building air exhaust to initiate the

automatic protective action required by 3.3.1.b.ii shall be tested quarterly.

2. The condition of the following gaskets shall be inspected semiannually, and the gaskets shall be replaced
whenever any evidence of deterioration is found:
a. Building ventilation system intake and exhaust dampers;
b. Personnel access doors;
c. Equipment access doors;
d. Cooling tower access door.

Basis
The gamma radiation detector which utilizes a Geiger Mueller tube to measure the radiation level in the building
air exhaust plenum has been calibrate annually for most of the operating history of the FNR. This instrument has
displayed excellent reliability over many years of operation. The continuous air monitor continuously assesses its
performance and actuates a trouble alarm if any parameter falls outside of normal operating characteristics or upon
failure of the detectors. The manufacturer recommends that a radiological calibration of the instrument should be
conducted annually. The semiannual inspection of the gasket materials has been occurring for most ofthe operating
history of the FNR. These materials are not in a damaging environment and semiannual inspection has been found
sufficient to assure that the gasket will perform their function of limiting leakage through these openings in the event
of a release of airborne radioactivity within the reactor building.

5.3 Reactor Building

The reactor building is a windowless, four story, reinforced concrete building with 12 inch walls structurally
integral with the footings and foundation mats. The building is approximately 69 feet wide x 68 feet long x 70
feet high with approximately 44 feet exposed above grade. The building has the following general features:
I. The reactor is housed in a closed room designed to restrict leakage.
2. The reactor room is equipped with a ventilation system designed to exhaust air or other gases present in

the building atmosphere into an exhaust stack which exhausts a minimum of 54 feet above ground level.
3. The ventilation system provides ventilation for certain storage and experimental facilities and exhausts

these a minimum of 54 feet above ground level.
4. The openings into the reactor building are an equipment access door, three personnel doors, an equipment

access hatch, air intake and exhaust ducts, room 3103 fume hood exhaust duct, beam port ventilation duct,
a sealed north wall door, a door between the hot cave operating face and the beam port floor, a sealed
foundation tile drain to the cold sump, and a pneumatic tube system for sample transfer between the FNR
and several laboratories in the Phoenix Memorial Laboratory.

These design features apply until the quantity of radioactive materials in unsealed form, on foils or plated
sources, or sealed in glass contained in the reactor building is less than 1.5 x I 02 times the quantities in 10 CFR
30.72, Schedule C - Quantities of Radioactive Materials Requiring Consideration of the Need for an
Emergency Plan for Responding to a Release.



Primary Coolant Conditions
The limits on conditions for the primary coolant currently contained in the Technical Specification are administrative
constraints on operational characteristics adhered to during the operation of the reactor.

The pH and conductivity limits on the primary coolant were to control the corrosion of the aluminum components of the
primary cooling system and the fuel element cladding. With the removal of fuel from the Ford Nuclear Reactor (see
letter sent to US NRC certifying Permanent Fuel Removal dated December 17, 2003), the removal of the license
condition allowing for the possession of reactor fuel under 1OCFR70, and the license condition: "Maximum Power
Level: The licensee shall not operate the reactor nor place fuel elements in the reactor grid." the limits on pH and
conductivity are no longer necessary.

The requirement that all grid positions of the reactor grid contain fuel elements, reflector elements, sample holders or
experimental facilities is also no longer necessary as operation of the reactor is not longer allowed by the license
condition: "Maximum Power Level: The licensee shall not operate the reactor nor place fuel elements in the reactor
grid."

The surveillance requirement for tracking the makeup water for the reactor pool be maintained to discover significant
leakage of water from the facility is being moved to the limiting condition for operation and a surveillance requirement
is being added that this record of makeup water be reviewed quarterly. The requirement for a quarterly review of the
makeup of water to the reactor pool is sufficiently long enough that pool leaks should be identifiable. This interval is
also consistent with the quarterly recommendation for monitoring of pH and conductivity in ANSI 15.1 (1990),
Development of Technical Specif cations for Research Reactors. These requirements would only be applicable when
greater than 900 gallons, approximately 6 inches, of water is present in the reactor pool.

The surveillance requirement for monitoring the radioactivity content of the water in the reactor pool was to detect the
presence of leaking fuel elements. With the removal of fuel from the Ford Nuclear Reactor (see letter sent to US NRC
certifying Permanent Fuel Removal dated December 17, 2003) and the removal of the license condition allowing for the
possession ofreactor fuel under I OCFR70 this monitoring is not required. The applicable monitoring ofthe radioactivity
in the water from the reactor pool would still be subject to the requirements of specification 3.6, Liquid Effluents if the
licensee elects to dispose of the water in the reactor p6ol via the sanitary sewerage system as described in the
Decommissioning Plan submitted to the Commission in an earlier license amendment request.

The proposed Technical Specifications are:

3.4 P C-olant ConditiosPzo o l Water Conditions

Applicability: '

This specification applies to the makeup water added io-the reactor pool while thequantity of water in the
reactor pool is greater than 900 gallons.

* J duI*i.ity, -;dioti, t udfl distri;tit. . ..- ..

Obiective:

Record of the makeup water needs over a period of time allows for the detection of significant pool water leaks.

To Ta.illtait;. the t.. F61a.l coolan it ;.. aCqoditio.. to nti~u.rrin, the CO.,O;i. offlI~c F.i....j .7lantrsstell., fuel

puecificatsio:

Specification: . ', '.

1. IF the quantity of water contained in the reactor pool is greater than 900 gallons, THEN a record of the



.t I - - -

makeup water added to the reactor pool shall be maintained.
1. T.c Pi.;..,.y cooli.t ,H shall b1 ..e niintainHcd betn.. 4.5 a..d 7.5.
2. TIM Pli.;...ay uool.at cond ;tc ti 3 1i 1 sab niaintaincd at a lic Icss 5li".. .icoiun.lo,'c... exct for

pciiu 3s ofti;,c not to exceed 7 daas Mulztlt.c .oductivity tiy not be. gctc than 20 nic1onluokn..
3. Fuz UPC! tir . at Po MC 3l ;C CIS irl CXCCZS of 100 k\V ;i tlc fo. ccconlvec tion .odc, all id puositio s shl1ll

Mftir;l ftlcl CIMC11staS .C.lCCtoL .Ic...c.ts, samp.le loldcts, o. expezinienc.tal . cilitics..

Bases:

Record ofthe makeup waterneeds over a period oftime allows for the detection ofsignificantpool water leaks.

Expe,. inc..c at tl.;s and otlhc. ff.;lities hns slhou . tl.>t tlh .nif.titc..MI.. co fp. im.ar y coolalit Sy>stc... -3tc. qualito
; tl.c .angs 1cificd ; SpecificationaZ. 3.4.1 and 3.4.2 'l! ;1CoMMl tlhc .oL.OALolL oftl.c 3IUiUlitl CuIoMPuo c ts

of tlhc ^.i..ary cool..t sastc.rt and tlie fuel clenc..c.t claddin..6

Specificatii.n 3.4.3 tl,>t nil g.;J positions bc o~ct.pid -nil! pev-et tlhc degr..dtion, of flov.p zatca 'due to flw
bypsaa~ssi tlsc acti% c fitclcl, - o l.ogl. nit t.,occtipi .d t riplatc Position.

4.4 Primary Coolant System

Applicability:

This specification applies to the makeup water added to the reactor pool while the quantity of water in the
reactor pool is greater than 900 gallons

Tli;s speif..aion. applies to tl.c. ti.;llcc ftlu.c pti. nm.ry .oo..lt sy3tc1.

Obiective:

Reviewofthe makeup waterneeds overa period of time allows forthe detection of significantpool water leaks.

To assune l.gl qualit) pool %a-tc an.d to detect tlc ICJs of ffi3iu pJoducts fT0111 fucl clcMIut.

Specification:

1. IF the quantity of water contained in the reactor pool is greater than 900 gallons, THEN the quantity of
makeup water added to the reactor pool shall be reviewed quarterly.

1. Tlhc jI1 of tl.. puilhiay coola.t 31ha11 bc 1=.33MLd H cckly.
..T.c co..duc ti aty of.. t,....im.y coolant. sa!al be n..casuced ueckly-

3 . Tlhc i dioac ti tity co..tc..t o f t].c pi.;in.a.. cool..t shlall be ...casuited bin-ccekly.

Bases:

A small portion of the pool structure is in direct contact with the soil under the reactor building. Routine
inspection of the makeup water records over a period of time provides early warning of significant pool leaks.

Rcgt3lU1 su. lV .cc of poF l nvatl.. qL uality a 1d tadicactivity pi.uv;ics assuri...c tLlUt pH ..nd co..ducti.it.
chan.ges tlat could acceclatc tl.C COL.03i01. oftlhc P.in..Y coolast systcrn. ouill lbc dctcctcd beforc a~signfcant
COILOai% a an-getotldoccut andu tlrat relitescwaic of *wleaki uwry, f lwl 111LAS illl tCL=tVI is detectcd.



Radiation Monitoring
The facility has three area radiation monitors which measure the general gamma radiation levels on the west side of the
beam port floor, the north side of the beam port floor and the east side of the beam port floor. Each of these area
radiation monitors provide's local indication of the radiation level and provides a local alarm whenever the measured
radiation level exceeds a set point'established by the management of the facility subject to a maximum set point specified
in the Technical Specifications. Each of thege area monitors'also provides a recorded signal to the control room which
allows the operator to monitor radiation levels throughout the beam port floor. These monitors were intended to notify
personnel on the beam port floor and the reactor operator of a significant change in the radiation emitted from any of
the ten (10) six inch diameter or two 8 inch diameter penetrations through the biological shield while the reactor was
operating.' With thle permanent cessation of operation and the removal of all reactor fuel, the levels of radiation which
can be produced from these beam ports has been substantially reduced. Recent experience from the unloading of
collimators from the beam ports after permanent cessation of operation and the removal ofall reactor fuel found that the
r'adiation levels emitted from a fully open beani port in-6n the order of a few I Os of milli Rem directly at the beam port
opening from the biological shield. These radiation'levels w6uld generally riot be detectable by the three area monitors
on the beam port floor. It is proposed that the requirements for the three area radiation monitors on the beam port floor
be removed from the Technical Specifications.

The facilityhas an area radiation monitor whichmeasures the general gamma radiation levels on the reactorbridge. This
area radiation monitors provides local indication ofthe radiation level and provides a local alarm whenever the measured
radiation level exceeds a set point established by the management ofthe facility subject to a maximum set point specified
in the Technical Specifications. The area monitor on the reactor bridge also provides a recorded signal to the control
room which allows the operator to monitor radiation levels throughout the facility. Due to the possibility of elevated
levels of general area radiation from the irradiated materials being stored in the reactor pool, the reactor bridge area
radiation monitor is being maintained in the Technical Specificati6ns'biit would only be required to be operational when
radiation levels from radioactive materials could produce radiation levels in accessible areas in excess of 100 mrem in
1 hour at 30 centimeters (consistent with the requirement for a High Radiation Area in I OCFR20). The removal of the
requirement that the signal from the reactor bridge area monitor be recorded in the control room is requested as the
control room is not normally occupied and neither provides protective features nor initiates corrective action necessary
to protect the health and safety of the public. Currently the Technical Specification Limiting Conditions for Operations
requirements for area monitoring are contained in Section 3.2, Reactor Safety System. It is proposed that the
requirements for'the area monitors be combined with the requirement in Section 3.5, Airborne Effluents and that this
section be renamed Radiation Monitoring. This is consistent with the guidance provided in ANSI 15.1 (1990),
Development of Technical Specflcationsfor Research Reactors.

The facility currently has two gaseous activity detector systems which monitor the level of gaseous radioactivity from
the reactor facility during reactor operation. With the removal of all irradiated fuel from the facility in the Fall of 2003
(see letter sent to US NRC certifying Permanent Fuel Removal'dated December 17, 2003) and the current license
condition: "Maximum Power Level: The licerisee shall not operate the reactor nor place fuel elements in the reactor
grid." (January 29, 2004 license for the Ford Nuclear Reactor) radioactive gases such as argon-41 no longer exist and
can no longer be generated as fission products 'or nieutron activation products at the facility. Therefore, the requirement
for the gaseous activity detector systems can be reemoved without decreasing the safety of the facility. It is requested
that the limiting condition for operation and the surveillance requirements for the gaseous activity detectors be removed
from the Technical Specifications.

The facility currently has two airborne particulate monitors which monitor the concentration of airborne radioactive
materials on the pool floor and the beam port floor. Currently only the pool floor airborne radioactive particulate
monitor is required by the Technical Specifications, as the'reactor pool presented the highest probable source of high
levels of airborne radioactive materials during reactor operation, particularly from the failure of an experiment or the
failure of a fuel element. The airborne particulate monitor on 'the beamipoit floor is being added to the Technical
Specifications to facilitate the removal of the Stack 2 mobile air particulate monitor, discussed below. These airborne
particulate monitors would be required to be operational'during licensed activities which could lead to the generation
of airborne radioactivity exceeding 1% of the applicable concentrations specified in I OCFR20, Appendix B, Table 1,
Column 3, Derived Air Concentration (DAC).



The reactor building was designed to restrict leakage and is equipped with a general ventilation system that provides the
primary heating for the building and exhausts through a stack on the roof. A smaller exhaust ventilation system in the
reactor building is also connected to a laboratory exhaust stack in the contiguous Phoenix Memorial Laboratory (PML),
Stack 2. A signal from the building exhaust radiation monitoring system can close dampers in the primary air system
supply and exhaust ducts as well as dampers in the smaller ventilation system connected to the laboratory exhaust stack
in PML. The smaller ventilation system draws air from the pneumatic tube system blower and the fume hood in room
3103 in the reactor building which contains the pneumatic tube system loading and unloading station. When the reactor
was operating, a failure of an experiment in the pneumatic tube system had the potential to produce high levels of
radioactive effluent from the smaller ventilation system connected to the laboratory exhaust stack in PML. A mobile
air particulate monitor was required by the Technical Specifications to monitor this effluent and provide an indication
to the operator in the control room so that the necessary corrective action could be taken upon the detection of a high
level of radioactive effluent from the smaller ventilation system connected to the laboratory exhaust stack in PML. The
permanent caseation of the operation of the reactor has eliminated the pneumatic tube system as a source for a high level
of radioactive effluent from the smaller ventilation system connected to the laboratory exhaust stack in PML. The only
source of radioactive effluent to the smaller ventilation system is the already monitored volume of the reactor building.
The airborne radioactivity in the reactor building is monitored by the reactor building exhaust radiation monitoring
system which provides automatic action to isolate the smaller ventilation system connected to the laboratory exhaust
stack in PML. This reactor building exhaust radiation monitoring system is covered by the Technical Specifications
associated with FNR Confinement (discussed below). The monitoring of the particulate airborne radioactivity in the
smaller ventilation system connected to the laboratory exhaust stack in PML is redundant and the system can be
removed. It is requested that the limiting conditions for operation and the surveillance requirements associated with the
Stack 2 mobile particulate monitor be removed from the Technical Specifications.

To facilitate this change, some deletions from the Technical Specification 3.2 are required:

3.2 Reactor Safety System

Applicabilitv:

These specifications apply to the reactor safety system and other safety related instrumnentation.

Objective:

To specify the lowest acceptable level ofperformnance or the mninimumn number of acceptable componentsfor
the reactor safety system and other safety related instnumentation.

Snecification:

The reactor shall not be made critical tunless:
1 Tlhereactorsafety'systemsandsafetyrelated instnunentation are operable in accordance tith Tables

3.1 and 3.2 including the mininuan number of channels and the indicated maximum or minimum
setpoints;

Bases:

T-Im use of tlh a.. zadi;ation munto ;t systc n.. asstize theat a....s of tlhc ffcilit3 i; ..hi... a^I;l hi;gh .tadIation ....
could cxist at. niontot. e.

Table 3.2
REQUIRED SAFETY RELA TED INSTRUMENTI TION

Afinimnumn
Numnber

InstrunientatiOn Setpoint Required Function
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The proposed Technical Specifications are:

3.5 Radiation Monitoring A1i bot .. Effluents

Applicability:

This specification applies to the monitoring of effluent releases from the Ford Nuclear Reactor, area radiation
levels within the reactor building, and particulate airborne activity within the reactor building.

Obiective:

To assure that the release of airborne radioactive material from the Ford Nuclear Reactor is maintained below
the limits established in IOCFR20 and to ensure that occupational exposures are controlled as established in
1OCFR20. ; .

Specification:

1. The concentration ofradioactive materials in the effluent released from the facility exhaust stacks shall not
exceed 400 times the concentrations specified in I OCFR20, Appendix B, Table 2, Column 1, Air Effluent
Concentration (AEC), averaged over time periods permitted by I OCFR20.

2. During opetatio of tlie teacto licensed activities which could lead to the generation of airborne
radioactivity exceeding 1% of the applicable concentrations specified in I OCFR20, Appendix B, Table 1,
Column 3, Derived Air Concentration (DAC), the following conditions shall be met:
a. The ... olilc ah patticulate ... ot and fle gascuUts :ztvit) dtecto, fbL tU. Stack 2 c slvall l.

uoc.at;ig. Ifsltl1 ! u1 1 t s o o s c f. t ! 24 ho h tlt a 3lall lc I o
o, tl.c u..;t shall .. bejplac%.d ly O TIP of c..abic Arion1tm; capabilih

a. An air particulate monitor shall be operating on or near the pool floor. Thl MaCtAl jool fluOO mobile
Mil P3 tiCtla~tC 111011itOL assed the gascotis activ ity detecto. fbL diec LeaCto, btrildig,g ecxhattst s>tackc slial!
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1 1 u;.i1 d by Table 3.2 of specfi.tion 3.2.
b. An air particulate monitor shall be operating on the first floor.

If an air particulate monitor required by above is found to be not operable or is taken out of service, then
licensed activities which could lead to the generation of airborne radioactivity exceeding 1% of the
applicable concentrations specified in IOCFR20, Appendix B, Table 1, Column 3, Derived Air
Concentration (DAC), shall be stopped in a safe condition and shall not resume until the air particulate
monitor is restored to operating.

Note: Thie liniting conditions for operation associated itll, the building exhia ust radiation monitor hate been novled
to 3.3 FNR Confinement as tescribe(d in another section of this Techlnical Specification Anendment.

3. Area Radiation Monitors:
a. Licensed activity involving radioactive materials that could produce radiation levels in areas

accessible to individuals in excess of 100 mrem in I hour at 30 centimeters (measured from an
accessible surface that emits radiation) shall not be performed on the pool floor unless an operating
area radiation monitor which measures the general gamma radiation level and provides a local alarm
at or below 50 mrem/hr is located on the third floor near the reactor pool.

If a local area radiation monitor required above is found to be not operable or is taken out of service,
then licensed activity involving radioactive materials that could produce radiation levels in areas
accessible to individuals in excess of 100 mrem in I hour at 30 centimeters (measured from an
accessible surface that emits radiation) shall be stopped in a safe condition and shall not resume until
the affected local area radiation monitor is restored to an operating condition.

Bases:

The limits established in this specification incorporate a dilution factor of 400 for effluents released through
the exhaust stacks. This dilution factor was calculated from actual FNR site meteorological data and represents
the lowest dispersion factor determined and the highest frequency of wind in any sector. Because of the use
of the most conservative measured values of wind directional frequency and dispersion factors, this dilution
factor will assure that concentrations of radioactive material in unrestricted areas around the FNR site will be
far below the limits of IOCFR20.

The pool floor area radiation monitor provides local indication of elevated levels of radiation from the irradiated
materials in the reactor pool.

The requirements of this specification are considered adequate to assure proper monitoring of area radiation
and airborne radioactivity levels within the reactor building.

4.2 Reactor Safety System

Alpplicahility:

This speciflcation applies to the surveillance of tire reactor safety system.

Obiective:

To assure that the reactor safety system is operable as required by Specification 3.2.

Specification:

4.......... o t . dLt iI...oto.; gyst%.. u;.c ; .Tbl 3.2 sl.. bjfic.
.a. HUI. to earl. i=&L'to. tt~lp fb!!U'ni!! n P-Liod nhc.n the m.ctoz nAv seetticd,
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4.5 Radiation Monitoring Ail bot nI Effluents

Applicability:

This specification applies to the surveillance of the monitoring equipment used to measure area gamma levels
and airborne radioactivity. ;

Obiective:

The objective is to assure that accurate assessment of area gamma levels and airborne radioactivity is available
during the conduct of licensed activities.

Specification:

1. l li, ..building cx st >; 1AdiatiOn1 1110 1 o1t.1 shall be caIlbLated seLmiannually.

Note: Thtesurveillance requirements associated vith the buildingexlxa ust radiation monitorhave been moved to 4.3,
FNR Confinement as described in another section of this Technical Specification Amendment.

2. Air Particulate Monitors
a. The air particulate monitors shall be calibrated semiannually.
b. The operation of the air particulate monitors shall be checked daily when the reactor staff is present

in the facility.
c. An air particulate monitor shall be calibrated upon replacement or following maintenance which could

affect calibration.

3. nie gascous activ ity det)cto s alti be1 calibated flb A16 .- 41 senuiannfall)-

3. Area Radiation Monitors:
a. The area radiation monitors shall be calibrated semiannually.
b. The area radiation monitors shall be channel checked monthly.
c. An area radiation monitor shall be calibrated and a channel check shall be performed upon

replacement or following maintenance which could affect the calibration.

These surveillance requirements shall be met during the conditions specified in the Limiting Condition for
Operation. Surveillances do not have to be performed on inoperable equipment.

Bases:

The Ford Nuclear has upgraded to the Eberline AMS4 for the air particulate monitors: The AMS4
continuously monitors all critical operating parameters of the unit, such as air flow, detector response, etc., and
generates a local alarm whenever one of the monitored parameter falls outside the operator established range.



The AMS-4 has several years of demonstrated reliable performance in the power reactor community. The
surveillance intervals provided for the air particulate monitors are sufficient to ensure the operability of the air
particulate monitors between surveillance intervals.

Semiannual calibration of radiation monitors, which have displayed excellent stability over many years of
operation, is adequate to verify the set point unless instrument repairs have been made.



OPERATING LICENSE AND TECHNICAL SPECIFICATIONS
Ford Nuclear Reactor

Docket 50-2, License R-28
Amendment XX: XX MMM YYYY

1.0 DEFINITIONS
Channel Calibration - A channel calibration is an adjustment of the channel such that
its output corresponds with acceptable accuracy to known values of the parameter
which the channel measures. Calibration shall encompass the entire channel, including
equipment actuation, alarm, and trip, and shall be deemed to include the channel test.

Channel Check - A channel check is a qualitative verification of acceptable
performance by observation of channel behavior. This verification where possible shall
include comparison of the channel with other independent channels or systems
measuring the same variable.
Channel Test - A channel test is the introduction of a signal into the channel to verify
that it is operating.
Experiment - An experiment, as used herein, is any of the following:

1. An activity utilizing the reactor system or its components or the neutrons
or radiation generated therein;

2. An evaluation or test of a reactor system operation, surveillance, or
maintenance technique;

3. An experimental or testing activity which is conducted within the
confinement or containment system of the reactor;

4. The material content of any of the foregoing, including structural
components, encapsulation or confining boundaries, and contained fluids
or solids.

Experimental Facility - An experimental facility is any structure or device which is
intended to guide, orient, position, manipulate, or otherwise facilitate a multiplicity of
experiments of similar character.
Explosive Material - Explosive material is any solid or liquid which is categorized as a
severe, dangerous, or very dangerous explosion hazard in DANGEROUS
PROPERTIES OF INDUSTRIAL MATERIALS by N.I. Sax, Third Ed. (1968), or is given
an Identification of Reactivity (Stability) Index of 2,3, or 4 by the National Fire Protection
Association in its publication 704-M, 1966.
Limiting Conditions for Operation (LCO) - Lowest functional capability or
performance levels of equipment required for safe operation of the reactor
(1 OCFR50.36).
Limiting Safety System Setting (LSSS) - Settings for automatic protective devices
related to those variables having significant safety functions, and chosen so that
automatic protective action will correct an abnormal situation before a safety limit is
exceeded (10CFR50.36).
Measured Value - The measured value of a process variable is the value of the variable
as indicated by a measuring channel.
Measuring Channel - A measuring channel is the combination of sensor, amplifiers,
and output devices which are used for the purpose of measuring the value of a process
variable.
Moveable Experiment - A moveable experiment is one which may be inserted,
removed, or manipulated while the reactor is critical.

Page 1



OPERATING LICENSE AND TECHNICAL SPECIFICATIONS
Ford Nuclear Reactor

Docket 50-2, License R-28
Amendment XX: XX MMM YYYY

Operable - Operable means that a component or system is capable of performing its
intended function in its normal manner.
Operating - Operating means that a component or system is performing its intended
function in its normal manner.
Potential Reactivity Worth of an Experiment - The potential reactivity worth of an
experiment is the maximum absolute value of the reactivity change that would occur as
a result of intended or anticipated changes or credible malfunctions that alter equipment
position or configuration.
Reactivity Limits - The reactivity limits are those limits imposed on reactor core excess
reactivity. Quantities are referenced specifically to a cold core (nominally 90 OF) with the
effect of xenon poisoning on core reactivity accounted for if greater than or equal to
0.05% AK/K. The reference core condition will be known as the cold, xenon free critical
condition.
Reactor Operation - Reactor operation means that the control rods installed in the core
are not fully inserted or that the control console key is in the keyswitch. Reactor
operation is not considered possible when there are less than six standard fuel elements
in addition to the four control elements that house the control rods on the grid plate.
Reactor Safety System - The reactor safety system is that combination of safety
channels and associated circuitry which forms the automatic protective system for the
reactor or provides information which requires manual protective action to be initiated.
Reactor Scram - Shutoff of electrical current to the rod holding magnets and
subsequent insertion of the rods into the core by gravity.

Reactor Secured - Reactor Secured is defined as follows:
1. The full insertion of all control rods has been verified;
2. The control console key is removed; and
3. No operation is in progress which involves moving fuel elements to or

from the core, moving reflector elements to or from the core, the
insertion, or removal of secured experiments from the core, or control rod
maintenance.

Readily Available on Call - Readily available on call shall mean that an individual can
be contacted and is within a reasonable driving time (1/2 hour) from the reactor building.
Regulating Rod - The regulating rod is a control rod of low reactivity worth fabricated
from stainless steel and used to control reactor power. The rod may be controlled by
the operator with a manual switch or by an automatic controller.
Removable Experiment - A removable experiment is any experiment, experimental
facility, or component of an experiment, other than a permanently attached
appurtenance to the reactor system, which can reasonably be anticipated to be moved
one or more times during the life of the reactor.

Page 2



OPERATING LICENSE AND TECHNICAL SPECIFICATIONS
Ford Nuclear Reactor

Docket 50-2, License R-28
Amendment XX: XX MMM YYYY

Reportable Occurrence -A reportable occurrence is any of the following:

1. A safety system setting less conservative than the. limiting setting
established in the Technical Specifications;

2. Operation in violation of a limiting condition for operation established in
the Technical Specifications;

3. A safety system component malfunction or other component or system
malfunction which could,; or.. threatens to, render the safety system
incapable of performing its intended safety functions;

4. Release of fission products from a failed fuel element;.
5. An uncontrolled or unplanned'release of radioactive material from the

restricted area of the facility;

6. An uncontrolled or unplanned release 'of radioactive material which
results in concentrations of radioactive materials within the restricted area
in, excess of the limits' specified in Appendix B, Table 1, Column 3,
Derived Air Concentration (DAC) of I OCFR20;

7. An uncontrolled or unanticipated change in reactivity in excess of 0.005
AK/K;

8. Conditions arising from natural or man made events that affect or
threaten to affect the safe operation of the facility;

9. An observed inadequacy, in the implementation of administrative or
procedural controls such that the inadequacy causes or threatens to
cause the existence or development of an unsafe condition in connection
with the operation of the facility.'

Rundown - A rundown is the automatic insertion of the shim safety rods.

Safety Channel - A safety channel is a measuring channel in the reactor safety system.

Safety Limit (SL) - Limits upon important'process variables which are found to be
necessary to reasonably protect the integrity of certain of the physical barriers that
guard against the uncontrolled 'release of radioactivity (1 OCFR50.36).

Secured Experiment - Any experiment, experimental facility, or component of an
experiment is deemed to be secured,- or in a secured position, if it is held in a stationary
position relative to the reactor by meichanical means. The restraint shall exert sufficient
force on the experiment to overcome the -expected effects of hydraulic, pneumatic,
buoyant, or other forces, which are normal to the operating environment of the
experiment, or of forces which might'arise as a result of credible malfunctions.

Shim-Safety Rod - A shim-safety rod is a control rod fabricated from either borated
stainless steel or a boron-aluminum alloy which is used to compensate for fuel burnup,
temperature, and poison effects.%.A shim safety rod is magnetically coupled to its drive
unit allowing it to perform the function of a safety rod when the magnet is deenergized.

Static Reactivity Worth - The static reactivity worth of an experiment is the absolute
value of the reactivity change which is measurable by calibrated control rod comparison
methods between' two defined terminal positions or configurations of the experiment.
For moveable experiments, the terminal positions are fully removed from the reactor and
fully inserted or installed in the normal functioning or intended position.

. ,P.,Pqge 3



-A---

OPERATING LICENSE AND TECHNICAL SPECIFICATIONS
Ford Nuclear Reactor
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Time Intervals - The average over any extended period for each surveillance time
interval shall be closer to the normal surveillance time than the extended time. Any
extension of these intervals shall be occasional and for a valid reason, and shall not
affect the average as defined.

Annually - 12 to 15 months.

Biannually - 24 to 30 months.

Biweekly - 14 to 20 days.

Daily - 24 to 32 hours.

Monthly - 30 to 40 days.

Quarterly - 3 to 4 months.

Semiannually - 6 to 8 months.

Weekly - 7 to 10 days.

True Value - The true value of a process variable is its actual value at any instant.

Unscheduled Shutdown - An unscheduled shutdown is defined as any unplanned
shutdown of the reactor caused by actuation of the reactor safety system, operator
error, equipment malfunction, or a manual shutdown in response to conditions which
could adversely affect safe operation, not to include shutdowns which occur during
testing or checkout operations.

2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 Safety Limits

Applicability

As the Safety Limits were for the protection of the cladding integrity of the
reactor fuel during reactor operation, all safety limits have been removed from
the Technical Specifications.

Bases:

On January 29, 2004 the license for the Ford Nuclear Reactor was modified with
the following condition: "Maximum Power Level: The licensee shall not operate
the reactor nor place fuel elements in the reactor grid." and the condition
allowing for the possession of reactor fuel under 1OCFR70 was removed.

2.2 Limiting Safety System Settings (LSSS)

Applicability

As the Limiting Safety System Settings were for the protection of the cladding
integrity of the reactor fuel during reactor operation, all limiting safety system
settings have been removed from the Technical Specifications.

Bases:

On January 29, 2004 the license for the Ford Nuclear Reactor was modified with
the following condition: "Maximum Power Level: The licensee shall not operate
the reactor nor place fuel elements in the reactor grid." and the condition
allowing for the possession of reactor fuel under 1OCFR70 was removed.
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3.0 LIMITING CONDITIONS FOR OPERATION

3.1 Reactivity Limits
Applicability:
The reactivity limits applied to the reactivity of the reactor core, the reactivity
worths of the control rods, and the reactivity of experiments to ensure that the
reactor could be controlled and shutdown at all times and to ensure that the
safety limits contained in the Technical Specification could not be exceeded.
Reactivity limits have been removed from the Technical Specifications.
Bases:
On January 29, 2004 the license for the Ford Nuclear Reactor was modified with
the following condition: "Maximum Power Level:' The licensee shall not operate
the reactor nor place fuel elements in the reactor grid." and the condition
allowing for the possession of reactor-fuel under 1 OCFR70 was removed.

3.2 Reactor Safety System' -
Applicability: -

These specifications applid to' the. reactor, safety system and other safety
related instrumentation. The Reactor Safety System requirements have been
removed from the Technical Specifications.
Bases: . .

On January 29, 2004 the license for the Ford Nuclear Reactor was modified with
the following condition: "Maximum Power Level: The licensee shall not operate
the reactor nor place fuel elements in the reactor grid." and the condition
allowing for the possession of reactor fuel under 1 OCFR70 was removed.
The area radiation-monitorisystem has been moved to Limiting Condition for
Operation 3.5, Radiation Monitoring.
The facility radiation exhaust monitor has been moved to Limiting Condition for
Operation 3.3, Confinement.

3.3 FNR Confinement '
Applicability:

This specification applies to the'major openings in the Ford Nuclear Reactor
building, the confinement dampers in the general building. exhaust, and the
confinement dampers in the smaller exhaust connection to the Phoenix Memorial
Laboratory laboratory exhaust (Stack 2).
This specification applies whenever the quantity of radioactive materials in
unsealed form, on foils or plated sources, or sealed in glass .contained in the
reactor building exceeds 1.5 x10' times the quantities'in 1OCFR30.72, Schedule
C - Quantities of Radioactive Materials Requiring Consideration of the Need for
an Emergency Plan for Responding to a Release -.

- .* . . .-
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Obiective:
1. To assure that automatic protective action is initiated to limit the release

of radioactive effluents from the reactor building when required.
2. To assure that the FNR reactor building confinement integrity is

maintained when required.

Specification:
1. Whenever one or more of the following is open: 1) the reactor building

supply damper, 2) the reactor building exhaust damper, 3) the beam port
exhaust damper to Stack 2, or 4) the room 3103 hood exhaust dampers
to Stack 2 THEN:

a. Gamma Radiation Detector
i. A gamma radiation detector which utilizes a Geiger Mueller tube

to measure the radiation level in the building air exhaust plenum
shall be operating,

ii. When the radiation detector which utilizes a Geiger Mueller tube
to measure the radiation level in the building air exhaust plenum
indicates a dose rate equal to or greater than 1 mrem/hr, THEN

1) The reactor building ventilation supply and exhaust fans
shall automatically turn off;

2) The reactor building ventilation supply and exhaust dampers
shall automatically close;

3) IF open, THEN the beam port exhaust damper to Stack 2
shall automatically close OR IF the penetration through the
reactor building wall is mechanically sealed, THEN no action
is required, AND

4) IF open, THEN the room 3103 hood exhaust damper to
Stack 2 shall automatically close OR IF the penetration
through the reactor building wall is mechanically sealed,
THEN no action is required.

OR
b. Beta Particulate Continuous Air Monitor

i. A beta particulate continuous air monitor for the building air
exhaust shall be operating.

ii. When the concentration of radioactive materials measured by
the beta particulate continuous air monitor for the building air
exhaust is equal to or greater than 4 x 104 times the applicable
Airborne Effluent Concentration specified in 10CFR20, Appendix
B, Table 2, Effluent Concentrations, THEN

1) The reactor building ventilation supply and exhaust fans
shall automatically turn off;

2) The reactor building ventilation supply and exhaust dampers
shall automatically close;
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3) IF open, THEN the beam port exhaust damper to Stack 2
shall automatically close OR IF the penetration through the
reactor building wall is mechanically sealed, THEN no action
is required, AND

.4) IF open, THEN the room 3103 hood exhaust damper to
Stack 2 shall automatically close OR IF the penetration
through the reactor building wall is mechanically sealed,
THEN no action is required.

The gamma radiation detector which utilizes a Geiger Mueller tube to
measure the radiation"level in the building air exhaust plenum AND the
beta particulate continuous air monitor for the building air exhaust may be
out of service, BUT during that.period, no activities which could lead to
the release of radioactivity from the facility'may conducted within the
reactor building.

2. While the quantity of radioactive materials in unsealed form, on foils or
plated sources, or sealed in glass contained in the reactor building
exceeds 1.5 x 10-2 times.the quantities in 10CFR30.72, Schedule C,
THEN the fdllowing conditions shall be administratively controlled:

a. Personnel access doors will be closed except as necessary for the
passage of personnel and/or equipment;

b. The main equipment'access door onto the beam port floor will be
opened only long enough to permit the passage of equipment;

c. The personnel door to the cooling tower area will remain closed
except to permit the passage of personnel and/or equipment to the
cooling tower area;

"d.' The door located on the beam port floor which connects to the
Phoenix Memorial' Laboratory hot cave operating area will remain

- closed except to permit the passage of personnel and/or equipment,

AND
e. The access hatch fromr'radelevel to the beam port floor AND the

personnel exit door'locateddin the north wall of the building will be
sealed closed.

Bases:

The potential radiation exposure to persons at the operations boundary following
an accident releasing fission products within -the confinement building has been
evaluated. 'The' evaluation used a leakage rate'from the confinement building of
10% of the'building volume- per day, and concluded that-the accident doses
would be acceptable. Conformance to Specifications 3.3.1 and 3.3.2 will assure
that the building leak rate will not exceed'the leak rate used in the evaluation.

The 1.0 mremlhr setpoint for the facility exhaust radiation monitor provides a
mechanism for isolating' the building ventilation system in the event of a
significant release of radioactive'imaterial into the reactor building. This setpoint,

, . . ,. , .
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for the detector location involved, represents a gamma emitting nuclide
concentration of 10-3 to 104 microcuries/cc of building air.

The 4.0 x 10 4 times the applicable Airborne Effluent Concentration specified in
10CFR20, Appendix B, Table 2, Effluent Concentrations provides a mechanism
for isolating the building ventilation system in the event of a significant release of
radioactive material into the reactor building. The 4.0 x 10 4 factor accounts for
the difference the airborne concentration to dose conversion factor (100EC x 24
hr = 15 mrem) and the facility specific dilution factor of 400. ??

By requiring that the access doors and equipment hatch remain closed, except
for brief, attended periods to permit personnel or equipment passage, the
integrity of the confinement will be maintained at or above the level assumed in
the Hazards Summary Report, and the release of radioactive material will be
minimized.

3.4 Primary Coolant Conditions

Applicabilitv:

This specification applies to the makeup water added to the reactor pool while
the quantity of water in the pool is greater than 900 gallons.

Obiective:

Record of the makeup water needs over a period of time allows for the detection
of significant pool water leaks.

Specification:

1. IF the quantity of water contained in the reactor pool is greater than 900
gallons, THEN a record of the makeup water added to the reactor pools ??

shall be maintained.

Bases:

Record of the makeup water needs over a period of time allows for the detection
of significant pool water leaks.

3.5 Radiation Monitoring

Applicability:

This specification applies to the monitoring of airborne effluents from the Ford
Nuclear Reactor, area radiation levels within the reactor building, and particulate
airborne activity within the reactor building.

Obiective:

To assure that the release of airborne radioactive material from the Ford Nuclear
Reactor is maintained below the limits established in 10CFR20 and to ensure I
that occupational exposures are controlled as established in 10CFR20. ??

Pa'g 8
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Specification:

1. The concentration of radioactive materials in the effluent released from
the facility exhaust stacks shall not exceed 400 times the concentrations
specified in 1 OCFR20, Appendix B, Table 2, Column* 1, Air Effluent
Concentration (EAC), averaged over time periods permitted by 1 OCFR20.

2. During license activities'which could lead to the generation of airborne
radioactivity exceeding 1% of the applicable concentrations specified in
10CFR20, Appendix. B, Table. 1, Column 3, Derived Air Concentration
(DAC), .the following conditions shall be met:'
a. An air particulate monitor shall be operating on or near the pool

'floor.
b. An air paarticulate monitor shall be operating on the first floor.

If an air particulate monitor required by above is found to be not operable or is
taken out of service, then licensed activities which could lead to the generation of
airborne radioactivity exceeding 1% of the applicable concentrations specified in
10CFR20, Appendix B, Table 1, Column 3, Derived Air Concentration (DAC),
shall be stopped in a safe condition and shall not resume until the air particulate
monitor is restored to operating;.
3. Area Radiation Monitors:'

a. Licensed activity involving radioactive materials that could
produce radiation levels in areas accessible to individuals in
excess of 100 mrem in 1 hour at 30 centimeters (measured from
an accessible surfac6 that emits radiation) shall not be performed
on the pool floor unless an operating area radiation monitor which
measures the general gamma radiation level and provides a local
alarm at or below 50 mrem/hr is located on the third floor near the
reactor pool.

If a local area radiation monitor required'aboveis' found to be not operable or is
taken out of service, then licensed activity involving radioactive materials that
could produce radiation levels in areas accessible to individuals in excess of 100
mrem in 1 hour at 30 centimeters (measured from an accessible surface that
emits radiation) shall be stopped in a safe condition and shall not resume until ??
the affected local area radiation monitor is restored to an operating condition.

Bases:

The limits established in this specification incorporate a dilution factor of 400 for
effluents released through the exhaust stacks. .. This dilution factor was
calculated from actual FNR site meteorological data and represents the lowest
dispersion factor determined and the highest;frequency of wind in any sector.
Because of the use of the most conservative measured values of wind directional
frequency and dispersion factors, . this, dilution factor will assure that
concentrations of radioactive material in unrestricted areas.around the FNR site
will be far below the limits of 1OCFR20. -''
The pool floor area radiation monitor provides local indication of elevated levels
of radiation from the irradiated materials in the.reactor pool. ??
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The requirements of this specification are considered adequate to assure proper
monitoring of area radiation and airborne radioactivity levels within the reactor
building.

3.6 Liquid Effluents

Applicability:

This specification applies to the monitoring of radioactive liquid effluents from the
FNR.

Obiectives:

The objective is to assure that exposure to the public resulting from the release
of liquid effluents will be minimized.

Specification:

1. The concentration of radioactive materials in the effluent released from
the facility liquid waste system to the city of Ann Arbor sanitary sewer
system shall be readily soluble (or readily dispersible biological material)
in water and shall not exceed 315 times the concentrations specified in
10CFR20, Appendix B, Table 3, Releases to Sewers.

2. The amount of liquid discharged shall be limited to the equivalent of
3,000 gallons of liquid at the concentration limit specified in 3.6.1 each
day.

3. Liquids from the facility's radioactive liquid waste system shall not be
discharged into the storm drain system.

Bases:

All radioactive liquid effluents are collected in a series of three, 3,000 gallon,
coated, steel retention tanks, and they are normally recycled to the reactor pool
to make up for surface evaporation. However, after sampling, analysis, and
dilution, if the concentration of radioactivity is less than the limit of 10CFR20,
liquid effluents can be discharged to the sanitary sewer system.

In the past, less than 50 retention tank discharges per year have been required.
During 1970, the North Campus water released into the sanitary sewer system
averaged 946,000 gallons per day. This provides a daily dilution factor of 315 for
a 3,000 gallon waste tank, which assures that there will be no significant
exposure to the public from radioactive waste discharged to the sanitary sewer
system.

3.7 Limitations of Experiments

Applicability:

These limits established the administrative constraints for the lowest functional
capability or performance level for equipment associated with and operational
characteristics of experiments conducted in the Ford Nuclear Reactor. These 9
limits have been removed from the Technical Specifications.
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Bases:
On January 29, 2004 the license for the Ford Nuclear Reactor was modified with
the following condition: "Maximum Power Level: The licensee shall not operate
the reactor nor place fuel elements in the reactor grid." and the condition
allowing for the possession of reactor fuel under 1 OCFR70 was removed.

3.8 Fission Density Limit
Applicability:
The fission density limit specified the'maximum burnup allowed for a fuel
element to ensure fuel failures were not experience during the operation of the
reactor. This limit has been removed from the Technical, Specifications.
Bases: - -

On January 29, 2004 the license for the Ford Nuclear Reactor was modified with
the following condition: "Maximum Power Level: The licensee shall not operate
the reactor nor place fuel. elements in. the reactor grid." and the condition
allowing for the possession of r6actor fuel under IOCFR70 was removed.

4.0 SURVEILLANCE REQUIREMENTS : , ,.
! 4.1 Reactivity Limits . . .: 7,, , , P :

Applicability:
All surveillance requirements for reactivity limits have been removed from the
Technical Specifications'
Bases:
On January 29, 2004 the license for the Ford Nuclear Reactor was modified with
the following condition: "Maximum Power Level: The licensee shall not operate
the reactor nor place''fuel elerhents in the 'reactor grid." and the condition
allowing for the possession of reactor fuel under IOCFR70 was removed.

4.2 Reactor Safety System
Applicability: - .

This specification applied to the surveillance of the reactor safety system. These
surveillance requirements have been removed from the Technical Specifications.

Bases:
On January 29, 2004 the license for the Ford Nuclear Reactor was modified with
the following condition: "Maximum Power Level: The licensee shall not operate
the reactor nor place fuel elements-in the reactor grid." and the condition
allowing for the possession of reactor fuel under 1 OCFR70 was removed.

.1 . . . .:. . : :.
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4.3 FNR Confinement

Applicability:

These surveillance requirements apply whenever the quantity of radioactive
materials in unsealed form, on foils or plated sources, or sealed in glass
contained in the reactor building exceeds 1.5 x 10.2 times the quantities in
1OCFR30.72, Schedule C - Quantities of Radioactive Materials Requiring
Consideration of the Need for an Emergency Plan for Responding to a Release.

Obiective:

1. To assure that automatic protective action is initiated to limit the release
of radioactive effluents from the reactor building when required.

2. To assure that the FNR reactor building confinement integrity is
maintained when required.

Specification:

1. a. Gamma Radiation Detector

i. The gamma radiation detector which utilizes a Geiger Mueller
tube to measure the radiation level in the building air exhaust
plenum shall be calibrated annually, AND

ii. The ability of the radiation detector which utilizes a Geiger
Mueller tube to measure the radiation level in the building air
exhaust plenum to initiate the automatic protective action
required by 3.3.1.a.ii shall be tested quarterly.

OR

b. Beta Particulate Continuous Air Monitor

i. The beta particulate continuous air monitor for the building air
exhaust shall be calibrated annually, AND

ii. The ability of the beta particulate continuous air monitor for
the building air exhaust to initiate the automatic protective
action required by 3.3.1.b.ii shall be tested quarterly.

2. The condition of the following gaskets shall be inspected semiannually,
and the gaskets shall be replaced whenever any evidence of deterioration
is found:

a. Building ventilation system intake and exhaust dampers;

b. Personnel access doors;

c. Equipment access doors;

d. Cooling tower access door.

Bases:

The gamma radiation detector which utilizes a Geiger Mueller tube to measure
the radiation level in the building air exhaust plenum has been calibrated
annually for most of the operating history of the FNR. This instrument has
displayed excellent reliability over many years of operation. The continuous air
monitor continuously assesses its performance and actuates a trouble alarm if
any parameter falls outside of normal operating characteristics or upon failure of
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the detectors. The manufacturer recommends that a radiological calibration of
the instrument should be conducted annually. The' semiannual inspection of the
gasket materials has been occurring for most of the operating history of the
FNR. These materials are not in a damaging environment and semiannual
inspection' has been found Sufficient to assure that the gasket will perform their
function of liniting Ieakage.throbgh these openings in the event of a release of
airborne radioactivity within the reactor building.

4.4 Primary Coolant System
Applicability:
This specification applies to' the makeup water added to the reactor pool while

:the quantity of4water in the reactor pool is'greater than 900 gallons
ObIective" ; --

Review of the makeup water needs over a period of time allows for the detection
of significant pool water leaks.
Specification:
1. IF the quantity of water'contained in the reactor pool is greater than 900

gallons, THEN the quantity of makeup water added to the reactor pool
shall be reviewed quarterly.

Bases:'
A small portion of the pool structure.is in direct contact with the soil under the
reactor building. Routine inspection'of the' makeup water records over a period
of time provides early warning of significant pool leaks.

4.5 Radiation Monitoring
APPlicability:
This specification applies to the surveillance of the monitoring equipment used to
measure area gamma levels and airborne radioactivity.
Obiective:
The objective is to assure that accurate assessment of area gamma levels and
airborne radioactivity is available during the conduct of licensed activities.
Specification:

1. Air Particulate Monitors
a. The air particulate monitors shall be calibrated semiannually.
b. The operation o'f the air'pa'rticulate monitors'shall be checked daily

when the reactor staff is present in the facility.
c. An air particulate monitor shall be calibrated:upon replacement or

following maintenance which could affect calibration.
2. Area Radiation Monitors: ' ;

a., The area radiation monitors shall be calibrated serniannually.

b. The area radiation :monitors shall be channel checked monthly. ??
t. ~~~~~~~~~~iM., ,H; 11,,. i. .......,:: -.:IJ~.
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c. An area radiation monitor shall be calibrated and a channel check
shall be performed upon replacement or following maintenance
which could affect the calibration.

These surveillance requirements shall be met during the conditions specified in
the Limiting Condition for Operation. Surveillances do not have to be performed
on inoperable equipment

Bases:

The Ford Nuclear has upgraded to the Eberline AMS-4 for the air particulate
monitors. The AMS-4 continuously monitors all critical operating parameters of
the unit, such as air flow, detector response, etc., and generates a local alarm
whenever one of the monitored parameter falls outside the operator established
range. The AMS-4 has several years of demonstrated reliable performance in
the power reactor community. The surveillance intervals provided for the air
particulate monitors are sufficient to ensure the operability of the air particulate
monitors between surveillance intervals.

Semiannual calibration of radiation monitors, which have displayed excellent
stability over many years of operation, is adequate to verify the set point unless
instrument repairs have been made.

4.6 Liquid Effluents

Applicability:

This specification applies to the surveillance of the monitoring equipment used to
measure the activity in liquid effluents.

Obiective:

The objective is to assure that accurate assessment of liquid effluents can be
made.

Specification:

1. The monitoring equipment used to measure the radioactive
concentrations in the waste retention tank contents shall be calibrated
semiannually when releases are made to the sanitary sewer.

2. The contents of each tank released shall be sampled and evaluated prior
to its release.

Bases:

Experience with the counting equipment used in measuring the radioactivity in
the waste retention tanks suggests that the above period is a suitable calibration
frequency. Waste water is normally recycled to the reactor pool. Consequently,
discharges are not normally made to the sewer and calibrations are not normally
needed.
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4.7 Fission Density Limits
Applicabilitv:
The surveillance requirement for the fission density limit has been removed from
the Technical Specifications;,
Bases:
On January 29, 2004 the license for the Ford Nuclear Reactor was modified with
the following condition: 'Maximum Power Level: The licensee shall not operate
the reactor nor place fuel elements in the reactor grid." and the condition
allowing for the possession of reactor fuel under 1 OCFR70 was removed.

5.0 DESIGN FEATURES

5.1 Site Description
The Ford Nuclear Reactor (FNR) is;'located on the North Campus of the
University of Michigan at Ann Arbor, Michigan. The North Campus area is under
the administrative control of the Regents of the University of Michigan.
The North Campus is a tract of nearly 900 acres, about 1-1/2 miles northeast of
the center of Ann Arbor. It is bounded on the north by Plymouth Road and on
the south by Glazier Way. A VA hospital and some apartments are south of
Glazier Way. Apartments are located north of Plymouth Road. Open land and
the Arborcrest Cemetery lie to the east. To the west are University athletic
fields, municipal parks and a wooded ridge. The Huron River flows through land
bordering the area on the west 'and south and some marsh land lies adjacent to
the river on the south. . -

The reactor building is located near the center of the North Campus area. No
housing or buildings containing housing facilities are erected within 1500 feet of
the reactor.
The University of Michigan controls all the land within 1500 feet of the reactor
site, with the exception of a small portion of the highway right of way along
Glazier Way on the southeast and the Arborcrest Cemetery located 800 feet to
the east of the site.
The reactor site consists of all the land 500 feet to the east, 1000 feet to the west
and north' and '1200 feet to the south. The boundary of this area consists of
roadways around the site whose traffic flow can be controlled should such
control be desirable.
The reactor restricted area consists of the reactor building and the contiguous
Phoenix Memorial Laboratory (PML). The reactor building is the operations
boundary and the emergency planning zone.

5.2 Reactor Fuel ' ' ''' ' '

The license for the Ford Nuclear Reactor does not allow for the possession of
reactor fuel.
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5.3 Reactor Building
The reactor building is a windowless, four story, reinforced concrete building with
12 inch walls structurally integral with the footings and foundation mats. The
building is approximately 69 feet wide x 68 feet long x 70 feet high with
approximately 44 feet exposed above grade. The building has the following
general features:
1. The reactor is housed in a closed room designed to restrict leakage.
2. The reactor room is equipped with a ventilation system designed to

exhaust air or other gases present in the building atmosphere into an
exhaust stack which exhausts a minimum of 54 feet above ground level.

3. The ventilation system provides ventilation for certain storage and
experimental facilities and exhausts these a minimum of 54 feet above
ground level.

4. The openings into the reactor building are an equipment access door,
three personnel doors, an equipment access hatch, air intake and
exhaust ducts, room 3103 fume hood exhaust duct, beam port ventilation
duct, a sealed north wall door, a door between the hot cave operating
face and the beam port floor, a sealed foundation tile drain to the cold
sump, and a pneumatic tube system for sample transfer between the
FNR and several laboratories in the Phoenix Memorial Laboratory.

These design features apply until the quantity of radioactive materials in
unsealed form, on foils or plated sources, or sealed in glass contained in the
reactor building is less than 1.5 x 10-2 times the quantities in 10CFR30.72,
Schedule C - Quantities of Radioactive Materials Requiring Consideration of the
Need for an Emergency Plan for Responding to a Release.

5.4 Fuel Storage
The license for the Ford Nuclear Reactor does not allow for the possession of
reactor fuel.
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6.0 ADMINISTRATIVE CONTROLS
6.1 Organization

1. The organizational structure of the University of Michigan relating to the
Ford Nuclear Reactor (FNR) shall be as shown in Figure 6.1.

2. The Nuclear Reactor Laboratory Manager shall be responsible for the
safe operation of the Ford Nuclear Reactor. 'He shall be responsible for
assuring that all operations are conducted in a safe manner and within
the, limits prescribed by the facility license, including the technical
specifications and operating procedures; During periods of his absence,
his responsibilities are delegated to the Assistant Manager for Operations
or to the Assistant Manager for Research Support Activities.

3. In all matters pertaining to th6 operation of the plant and these technical
specifications, the Nuclear Reactor Laboratory Manager shall report to
and be directly responsible to the Director, Michigan Memorial-Phoenix

' Project. '
4. Qualifications, Nuclear Reactor Laboratory Manager and Assistant

Managers: Minimum qualifications for the Nuclear Reactor Laboratory
Manager and Assistant Managers shall be bachelor's degrees and at
least four years of. reactor, operating experience in increasingly
responsible positions. Years spent in graduate study may be substituted
for operating experience on a one for one basis up to a maximum of two
years. Within six' months 'after being assigned these positions, the
Nuclear Reactor Laboratory!Manager and the Assistant Managers shall
apply for NRC senior 'operator licenses if they do not already hold
licenses.

5. A health' physicist who is organizationally independent of the Ford
Nuclear Reactor operations group shall be responsible for radiological
safety at the facility....

6. A licensed operator or licensed senior operator pursuant to 10CFR55
shall be present in the control room whenever the reactor is in operation
as defined in these specifications. The minimum' operating crew shall be
composed of two individuals, at least one of whom shall be a licensed
senior reactor operator.

7. The Nuclear Reactor Laboratory Manager, one of -the- Assistant
Managers, or a licensed senior reactor operator shall be readily available
on-call 24 hours per day, seven days per week. The identity of and
method for rapidly contacting the on-call supervisor shall be known to the
reactor operator or shutdown watchman on duty.

8. Licensed operators are not required to be present in the facility when the
reactor is secured.

9. All licensed operators at the facility shall participate in an approved
operator requalification program as a condition of their continued
assignment to operator duties.
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Figure 6.1 Organization Chart for the Ford Nuclear Reactor
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6.2 Review and Audit
1. A Safety Review Committee (SRC) shall review reactor operations and

advise the Director, Michigan Memorial-Phoenix Project, in matters
relating to the health and safety of the public and the safety of facility
operations.

2. The Safety Review Committee shall have at least eight members of
whom no more than the minority shall be from the line organization
shown in Figure 6.1. or shall administratively report to anyone in that line
organization below the Vice President for Research. The Committee
shall be made up of University faculty and staff and an individual from
outside the University appointed by the Vice President for Research who
shall collectively - provide -experience in reactor engineering,

* instrumentation and control systems, radiological safety, and mechanical
and electrical systems.

3. The Committee shall meet at least semiannually.
4. A quorum shall consist of not less than a majority of the full committee

and shall include the chairman or his designated alternate.
5. Those changes, experiments, and tests that require specific SRC review

must be approved by a majority of the full Committee Membership. Votes
may be cast at SRC meetings or via individual polling of members.

6. Minutes of each Committee meeting shall be distributed to the Director,
Michigan Memorial-Phoenix Project, all Safety Review Committee
members, and such others as the chairman may designate.

7. The Safety Review Committee shall:
a. Review and approve proposed experiments and tests utilizing the

reactor facility which are significantly, different from tests and
experiments previously performed at the Ford Nuclear Reactor.
In the event of a disagreement over approval of an experiment
between the Committee and the Nuclear Reactor Laboratory
Manager, the matter-shall be referred to the Director, Michigan
Memorial-Phoenix Project for resolution.

b. Review reportable occurrences.

c. Review and approve proposed standard operating procedures
and proposed changes to standard, operating procedures. This
requirement pertains to those procedures prepared pursuant to
Section 6.4 of these specifications.

d. Review and approve proposed changes to the technical
specifications and proposed amendments to the facility license
and review proposed changes to the facility made pursuant to
1 OCFR50.59(c).

e. Review the audit report provided by the consultant for reactor
operations.

8. A consultant will be retained by the University of Michigan to perform an
annual audit of reactor operations and the safety of facility operations.
The consultant shall be selected by the Director, Michigan Memorial-
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Phoenix Project and shall be an individual presently or recently engaged
in the management of a research or test reactor of comparable power
level and type. He shall provide a report on the conclusions drawn from
that audit to the Director, Michigan Memorial-Phoenix Project. The
Director shall provide the members of the Safety Review Committee with
copies of this report.

9. The audit shall be conducted with the following guidelines:
a. At least once every five years, a broad review will be made of the

following areas: (1) Administration; (2) Safety Review Committee;
(3) Reactor operators; (4) Procedures; (5) Surveillance; (6)
Quality Assurance Program; (7) Logs and Records; (8)
Experiments; (9) Emergency Plan; (10) Security Plan; and (11)
Health physics support. The purposes of the review are: (1)
Evaluate the adequacy of the organization, training, plans,
procedures, surveillance, and records for safe operation of the
facility; (2) Verify that the requirements of Technical Specifications
are being met; (3) Establish whether plans and procedures are
being implemented; and (4) Determine whether responsibilities
within the organization are appropriate.

b. Routine audits will review a limited number of systems in depth
each year and will include as applicable to each system: (1)
Operating procedures and records; (2) Calibration procedures and
records; (3) Equipment operation, condition, and failures; (4)
Modifications; and (5) Reportable occurrences.

6.3 Action to Be Taken in the Event of a Reportable Occurrence
In the event of a reportable occurrence, as defined in these technical
specifications, the following action shall be taken:
1. The Nuclear Reactor Laboratory Manager shall be notified of the

occurrence. Corrective action shall be taken to correct the abnormal
conditions and to prevent its recurrence.

2. A report of such occurrence shall be made to the Safety Review
Committee; the Director, Michigan Memorial-Phoenix Project; and the
Nuclear Regulatory Commission in accordance with Section 6.6.2.a. The
report shall include an analysis of the causes of the occurrence, the
effectiveness of corrective actions taken, and recommended measures to
prevent or reduce the probability or consequences of recurrence.

6.4 Operating Procedures
Written procedures, including applicable check lists, reviewed and approved by
the Safety Review Committee shall be in effect and followed for the following
operations:
1. Startup, operation and shutdown of the reactor;
2. Installation and removal of fuel elements, control rods, experiments and

experimental facilities;
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3. Actions to be taken to correct specific and foreseen potential
malfunctions of systems or components, including responses to alarms,
suspected primary coolant system leaks, and abnormal reactivity
changes;

4. "Emergency conditions involving potential or actual release of
radioactivity, including provisions for evacuation, reentry, recovery, and
medical support;

5. Maintenance procedures which could have an effect on reactor safety;

6. Periodic surveillance of reactor instrumentation and safety systems, area
monitors; and continubus air monitors;

7. Facility security plan;

8. Radiation protection procedures.

Substantive :changes to the above 'procedures shall be made only with the
aIpproval "of. 'the Safety' Review 'Comrnittee. Temporary changes to the
procedures that do not change 'their'original intent may be made with approval of
the Nuclear Reactor Laboratory Manager or one of the Assistant Managers. All
temporary changes to the procedures'shall be 'documented and subsequently
reviewed by the Safety Review' Comrmittee.'

6.5 Operating Records
1. The following records and logs shall be prepared and retained by the

licensee for at ldastffive'years: ' '

a. Normal facility operation and maintenance;

2.'

b. Reportable Occurrences;

c. ' Tests, checks,' and measurements documenting compliance with
surveillance requirements;

d. Records of experiments performed;

e. Records of radioactive shipments;

f. Operator requalification program records (the five year period will
'-commence after termination of the assignment of the operator to
operative duties);* -

g.' ' Facility radiation and contamination surveys.

The following records and logs shall be-prepared and retained by the
licensee for the life of the facility:
a. Gaseous and liquid waste released to the environs;

b. Off site environmental monitoring surveys;

c. Radiation exposures for all FNR personnel;

d. Fuel inventories and transfers;
e. Updated, corr6cted; arid as built facility drawings;

' f. Minutesof Safety Re'iew Committeerneetings.

'
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6.6 Reporting Requirements

In addition to reports required by Title 10, Code of Federal Regulations, the
following reports shall be submitted to the United States Nuclear Regulatory
Commission.

1. Annual Operating Report

A written annual operating report shall be submitted by March 31 of each
year to the U. S. Nuclear Regulatory Commission, Attn.: Document
Control Desk, Washington, D.C. 20555 and to the Administrator, Region
Ill.

The report shall include the following information for the preceding year.

a. Operations Summary

A summary of operating experience having safety significance
occurring during the reporting period.

1. Changes in facility design.

2. Performance characteristics (e.g., equipment and fuel
performance).

3. Changes in operating procedures which relate to the
safety of facility operations.

4. Results of surveillance tests and inspections required by
these technical specifications.

5. A brief summary of those changes, tests, and experiments
which required authorization from the commission
pursuant to 1OCFR50.59(a).

6. Changes in the plant operating staff serving in the
following positions:

a. Nuclear Reactor Laboratory Manager;

b. Health Physicist;

c. Safety Review Committee members.

b. Power Generation

A monthly tabulation of the thermal output of the facility during the
reporting period.

c. Shutdowns

A listing of unscheduled shutdowns which have occurred during
the reporting period, tabulated according to cause, and a brief
discussion of the actions taken to prevent recurrence.

d. Maintenance

A discussion of corrective maintenance, excluding preventive
maintenance, performed during the reporting period on safety
related systems and components.

e. Changes, Tests, and Experiments
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A brief description and a summary of the safety evaluation for
those changes, tests, and experiments which were carried out
without prior commission approval, pursuant to the requirements
of 10CFR50.59(a).

f. Radioactive Effluent Releases
A statement of the quantities of radioactive effluents released
from the plant.
'- 1. Gaseous Effluents

a. Gross Radibactivity Releases
1. Total gaseous radioactivity in curies.
2. ' 'Average concentration of gaseous effluents

released during normal steady state
operation averaged over one year.

3.:; Maximum instantaneous concentration of
noble gas radionuclides released during

.' special operations, tests, or experiments.

4. Percent of diluted, 10CFR20, Appendix B,
Table 2, Column 1, air effluent
concentration limit.

b. lodirie Releases
(Required. if iodine-131 is identified in primary

'!coolant' samples, or if fueled experiments are
conducted at the facility.)
1. Total iodine radioactivity in curies released

by isotope, based on representative isotopic
..analyses.

2. Percent of diluted, 1OCFR20, Appendix B,
Table 2, Column 1, air effluent
concentration limit.

c. Particulate Releases
1 'Total "particulate gross beta and gamma

:radioactivity -released in curies excluding
background radioactivity.

2. Gross alpha radioactivity released in curies
excluding - background radioactivity.
(Re'quired if the operational or experimental
program could result in the release of alpha
emitters.)

3. Total gross radioactivity in curies of nuclides
with half lives greater than eight days.

"- :4. Percent of diluted, 10CFR20, Appendix B,
Table 2, Column 1, air effluent

.. ;; ' concentration limit, for particulate
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radioactivity with half lives greater than
eight days.

2. Liquid Effluents
a. Total gross beta and gamma radioactivity released

in curies excluding tritium and average
concentration released to unrestricted areas or
sanitary sewer averaged over period of release.

b. The maximum concentration of beta and gamma
radioactivity released to unrestricted areas.

c. Total alpha radioactivity in curies released and
average concentration released to unrestricted
areas averaged over the period of release.
(Required if the operational or experimental
program could result in the release of alpha
emitters.)

d. Total volume in ml of liquid waste released.
e. Total volume in ml of water used to dilute the liquid

waste during the period of release prior to release
from the building to the sanitary sewer system.

f. Total radioactivity in curies, and concentration
averaged over the period of release by nuclide
released, based on representative isotopic
analyses performed for any release from a waste
storage tank.

9. Percent of diluted, 10CFR20, Appendix B, Table 3,
Releases to Sewers

9. Environmental Monitoring
For each medium sampled:
1 . Number of sampling locations and a description of their

location relative to the reactor.
2. Total number of samples.
3. Number of locations at which levels are found to be

significantly higher than the remaining locations.
4. Average annual concentrations or levels of radiation for

the sampling point with the highest average concentration
or level and the location of that point with respect to the
site.

5. The maximum cumulative radiation dose which could have
been received by an individual continuously present in an
unrestricted area during reactor operation from:
a. Direct radiation and gaseous effluent;
b. Liquid effluent.
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6. If levels of radioactive materials in environmental media,
as determined by an environmental monitoring program,
indicate the likelihood of public intakes in excess of 10% of
those'that could result from continuous exposure to the
concentration values listed in 10CFR20, Appendix B, Table
2, Columns. 1 and 2, estimates of the likely resultant
exposure to individuals and to population groups and
assumptions upon which estimates are based.

7. If significant variations of off site environmental
concentrations with time are observed, correlation of these
results with effluent release shall be provided.

h. Occupational Personnel Radiation Exposure

A summary of annual whole body radiation exposures greater
than 500 mrem (50 mrem for persons under 18 years of age)

'' received during the reporting period by facility personnel including
faculty, students, or experimenters.

2. Non-Routine Reports
a. Reportable Occurrence Reports

In the event of a reportable occurrence as defined in section 1.0,
notification shall be made within 24 hours by telephone and FAX
to the Reactor 'Project Manager, Headquarters, U.S. Nuclear
Regulatory Commission and to the Administrator, Region Ill,
followed by a 'written report within 14 days to the U. S. Nuclear
Regulatory Commission, Attn: Document Control Desk,
Washington, D.*C2''20555, and to the Administrator, Region Ill.
FAX notification may be sent on the next working day in the event
of a reportable occurrence during a weekend or holiday period.
The written report of a reportable occurrence, and, to the extent
possible, the preliminary telephone and FAX notification shall:
1. Describe,"analyze, and evaluate safety implications;

2. Outline the hmeasures taken to assure that the cause of the
condition is determined;

3. Indicate the corrective action including any changes made
* to the procedures and to the quality assurance program
taken to prevent repetition of the occurrence and of similar

- occurrences involving similar components or systems;

4. Evaluate the safety implications of the incident in light of
-the cumtulative experience obtained from the record of
previ6us failure and malfunctions of similar systems and
components. - -

b. Technical Specification, Safety Analysis, and System Deficiencies

A -written report shall be forwarded within 30 days to the U. S.
Nuclear. Regulatory Commission, Attn: Document Control Desk,
Washington D. C. 20555, and to the Administrator, Region l1l, in
the event of: -

' ' ' *6
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1. Discovery of any substantial errors in the transient or
accident analyses or in the methods used for such
analyses, as described in the safety analysis or in the
bases for the technical specifications;

2. Discovery of any substantial variance from performance
specifications contained in the technical specifications and
safety analysis.

3. Discovery of any condition involving a possible single
failure which, for a system designed against assumed
failures, could result in a loss of the capability of the
system to perform its safety function.
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