-)

"

MICHIGAN MEMORIAL — PHOENIX PROJECT
PHOENIX MEMORIAL LABORATORY FORD NUCLEAR REACTOR
ANN ARBOR, MICHIGAN 48109-2100

N

6 May 2003

U.S. Nuclear Regulatory Commission

Attn: Document Control Desk

Washington, DC 20555

Licensee:  Docket 50-2, License R-28

Subject: Annual Report for Period 01 January through 31 December 2001 - Revised

Dear Sir or Ma’am;

Enclosed is a revision to the written annual report required by Technical Specifications for the period of 01 January
through 31 December 2001. The revision was primarily to report dosimetry information which was not available at the
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FORD NUCLEAR REACTOR

Docket No. 50-2
Llcense No. R-28

REPORT OF REACTOR OPERATIONS

' Revtsed .

This report reviews the operatlon of the Unlver51ty of chhlgans Ford Nuclear Reactor for the period
January 1 to December 31, 2001. The report is to meet the requirement of Technical Specifications for
the Ford Nuclear Reactor. The format for the sectlons that follow conforms to Section 6.6.1 of Technical
Spec1ﬁcatlons S

The Ford Nuclear Reactor is operated by the Mlchlgan Memonal Phoenix Project of the University of
Michigan. The Project, established in 1948 as a memorial to students and alumni of the University who
served and the 588 who died in World War II, encourages and supports research on the peaceful uses of
nuclear energy and its social implications. In addition to the Ford Nuclear Reactor (FNR), the Project
operates the Phoenix Memorial Laboratory (PML). These laboratories, together w1th a faculty research
grant program, are the means by which the Project carries out its purpose. ‘

The operation of the Ford Nuclear Reactor provides major assistance to a wide variety of research and
educational programs. The reactor provides neutron  irradiation services and neutron beamport
experimental facilities for use by faculty, students, and researchers from the University of Michigan,

other universities, and industrial research orgamzatlons Reactor staff members teach classes related to
nuclear reactors and the Ford Nuclear Reactor in particular and assist in reactor-related laboratories.



Report of Reactor Operations
Ford Nuclear Reactor

\ o S January 1 - December 31, 2001
- OPERATIONS SUMMARY "

In January, 1966, a continuous operating cycle was adopted for the Ford Nuclear Reactor at its
licensed power level of two megawatts. The cycle consisted of approximately 25 days at full
power followed by three days of shutdown maintenance. - In June, 1975, a reduced operating
cycle consisting of ten days at full power followed by four days of shutdown maintenance was
adopted. A typical week consisted of 120 full-power operating hours. In July, 1983, the reactor
operating schedule was changed to Monday through Friday at licensed power and weekend
shutdowns. Periodic maintenance weeks were scheduled during the year. In January, 1985, a
cycle consisting of four days or 96 full-power operating hours per week at licensed power
followed by three days of shutdown maintenance was established in order to eliminate the
periodic shutdown maintenance weeks needed in the previous cycle. Beginning July 1, 1987, the
reactor operating cycle returned to ten day-operation at full power followed by four days of
shutdown maintenance. This calendar year began with cycle 454 and ended with cycle 466. A
typically cycle covers four weeks two of the ten day four day sequences.

The reactor operatesat a max1mum power level of two megawatts wh1ch produces a peak thermal
flux of approximately 2x10" n/cm’/sec. = An equilibrium core configuration consists of
approximately 41 standard and 4 control, 19.75%. enriched, plate-type fuel elements. Standard
elements contain 167 gm of U235 in 18 aluminum clad fuel plates. Control elements, which
have control rod guide channels, have nine plates and contam 83 gm of U235. Overall active fuel
element d1mensrons are approx1mately 3"x 3"x 24" s

o Fuel elements are retlred after bumup levels of approxnnately 35—40% are reached. Fuel burnup
rate is approximately 2.46 gm U235/day at two megawatts e ;

Jl, MR

L Faclllty Desngn (‘hanges L L , m,’;,_ o

) Modlﬁcatmn Request #144 Installatzon of a 25 h p, Pu{np-Motor Set into the Primary

. Coolant System The mstalled 20° hp pnmary, coolant pump failed in early February

2001, A replacement 25 h.p. pump—motor set’ Was mstalled Testing showed that is was
'capable of providing éver 1100 gallons per minute of primary coolant flow.

While performing the Safety’ E\/alua‘tion ‘a review of ‘the” Safety Analys1s Report (SAR)

found that the description’ of the ptifnafy coolant® system states’ in part that: “The flow

rate is between 900 and 1000 gallons per minute.” The SAR also gives values of core

excess reactivity and power defect,” among -other' core parameters. Increased flow is
. expected - to "reduce.ipower ‘defect: .below the SAR-stated value. This affects the
- determination of core-excess reactmty Coet o

The safety evaluation concluded that unt1l the power defect-core excess reactivity issue
is resolved, it was best to throttle primary flow at about 1050 nominal gallons per minute
under a Temporary Operatlng Instruction.

1.2 Equipment and Fuel Performance Characterlstlcs ‘

The reactor Was refueled on Aprll 13 16 2001. Three new regular fuel assemblies and
one new control. fuel assembly were installed. Three regular fuel assemblies and one

" control fiiel assembly were retired.” The core’ excess react1v1ty, after refueling and
performing rod calibrations, was 3.89% A k/k.

. Four new regular fuel assembhes and one new regular fuel assembly were received on
“April 19, 2001 (ZBF-ZMZ- 19)

PR
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Ford Nuclear Reactor
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The reactor was refueled on September 4-5, 2001 :Tihree new regular. fuel assemblies

and one new control fuel assembly were installed. Three regular fuel’ assemblies and one

.. control fuel assembly were retired. The core, excess reactivity, after refueling and

S . performmg rod callbratlons was 3. 89% A k/k

- _.FIVC new regular fuel assembhes were recelved on October 5 2001 (ZBF-ZMZ—20)

fTwo new special fuel assembhes and two new spec1al fuel assemblies were received on

o December 13, 2001. (ZBF-ZMZ-21)

.13

No 1rrad1ated fuel shrpments were made 1n 2001

-Safety—Related Procedure Changes | .

Safety-related procedures .are those assocrated wrth operatlon callbratron and

maintenance of the primary coolant, the reactor safety system, the shim-safety rods, all
scram - functions, the high. temperature -auto_rundown . function, and the pool level
rundown co L :

Y
[ SO '

o Cal1brat10n and Maintenance Procedures

1. CP- 101 Reactor Mamtenance Schedule Rev 21 dated 08 Jan ol

“Identify  the frequency requirements for routine maintenance items, and to set
guidelines for- schedulmg Toliting and non-routme malntenance for< shutdown
- periods. T A R T T N A :
No substantial changes were made.
The notable changes were 1) addition of SNM Inventory 2) addition of SNM-179
inventory 3) addition of callbratlons for Keithley 261 1, Fluke 83 DVM, Fluke 83
I DVM;, Ludlum 500 Pulser and Kerthley 485 P1coammeter 4) addition of
Cleamng Secondary Chenncal P1p1ng 5) LCR Hose-Cal)le replacement (even
g ‘,years) 6) add1t10n of Map Pump Vane Replacement and 7) edrtmg changes.

¥

2. . CP-218 Magnet Power Supply Cahbratzon Rev 4 dated 04 Jun 01.

o 7Prov1des a safe and, consrstent method for callbratmg the scram system magnet
- .powersupply. .- ., - r--r,r.-, ST :
* No substantial changes ‘were made.!, e
- #The notable changes were ) relaxed llmrts on over current tr1p 2) spaces for
Millimeter Model and Calibration- dates :and’3) editing changes for ease of
understandmg the procedure -
AR RS AR HaA B AR A

Lae g
R M :

"’Oneratmszrocedures : '

=

1. OP-102 Reactor Shutdown, Rev 18 dated 13 Jan O1.

~ *Provide consistent mampulatlon 6f controls and sequence of operations for routine
. reactor shutdown at the conclusron of an operatmg cycle or for a holrday
'No substantlal changes were made '
The notable Change was adding the requrrement to perform security checks per
MP-203 Sectirily Area Survezllance
2. - OP-201 Building Checklist, Rey 42 dated 16 May 01.

Provide for specific requrrernents for 1tems on, the’ Burldmg Checkhst
No substantial changes were made.
The notable change was adding data taking for an experiment.

3
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Report of Reactor Operations
Ford Nuclear Reactor
January 1 - December 31, 2001

3. 0OP-102 Reactor Shutdown, Rev 19 dated 2 Jun01. =~
Provide consistent manipulation of controls and sequence of operatlons for routine
reactor shutdown at the conclusion of an operating cycle or for a holiday.
No substantial changes were made.
The notable change was reordering of steps

4, . OP-301 Building Power Failure Rev 7 dated 2 Jun 01. '
Lists the checks that must. be made if a power failure is judged to have occurred.
No substantial changes were made. .
The notable change was to add channel checks of Level Safety Channels A and B,
Period  Safety Channel C and Power Flow Coincidence Scrams'to ensure Tech
Spec.4.2. l is satisfied. : :
Maintenance, Survelllance Tests, and Inspectlon Results as Required by Techmcal
Specifications. :

Maintenance, surveillance tests, and inspections required by Technical Specifications

“were completed at the prescrlbed intervals.’ Procedures, data sheets and a maintenance

schedule/record pr0v1de documentatlon

Summary of Changes, Tests,.and. Experlments for Which NRC Authorization was
Required.

S AN e e

None
Operating Staff‘Chan'ges e 2;:-':’-’ SRS TR R t

The following reactor operations staff changes Séctirrds¢

. New Hirg - » i 50 - F Phsiton, vt e '.b - Date
~ShaneRye " © .+ 7 - - Reéactor Operator. ™ + -3 '+ - . March 12, 2001
John Dasch' "~ «Reactor Operator3 (50%) . :. September 10, 2001
ot . T L "f 5 F R _{_ .{:. :
Terminated Posmon - Date
Benjamm Huck o f ,,ngm e'mg Teoh I]I -+ . January 3, 2001
: S R DT BB
Safety Revnew Commlttee Changes T Y
- The following Safety Review:Cotinittee Changes occurred: ™ - . »
New Appointees Position | Date
“ JohiiLee ¢+ * ¢ .- Chairman . . N B "FeBruary 2,2001
John King - ¢ iFaculty Member (ex chalrman) o February 2, 2001
William R. Martin 'vFaculty Member ' July 5, 2001
Removed Appointees ° : ~"--‘--Posmon PRI Date

i . N

James E. Martin . Faculty Member February 2, 2001



Report of Reactor Operations
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2. POWER GENERATION SUMMARY t
.. The following table summarizes reactor annual power generatlon

" Operating : Full Power i | 'Megawatt Percent

Cycle Inclusive Dates Hours Operatmg Hours - Hours Availability

- 454 | 01/07/01 - 02/0/01 4929 | 4815 9672 71.7
.455 | 02/04/01 -03/03/01 |. 4492 .| . . .-4233 | 8504 63
456 | 03/04/01 -03/31/01 | - 257.3 .., 2426 - . 487.1 36.1
457 1 04/01/01 - 04/28/01 493.2 4417 "+ 912.6 65.7
458 - | 04/29/01 - 05/26/01 |: 499.1 |.. : . 480.7 . |. 964.2 71.5
459 | 05/27/01 -06/23/01 | - 473.2: ., | . 4274 859.9; . - '63.6
460 ] 06/24/01-07/21/01 | . 467.3 . 456.8 ol - 898.1 68
461 | 07/22/01 -08/18/01 496.2 484.6 974.1 72.1

- 462 | 08/19/01-09/15/01 | 421.6° |+ -'3313° " 6709 | . 493
463 | 09/16/01 - 10/13/01 | - 491.5 - . 4783 ' 960.9 712

. 464 | 10/14/01 -11/10/01 | * 474.2 - 4581 -~ 920.8 68.2
465 | 11/11/01-12/08/01 | . 421.6 | . 4059. | . 8164 .. 604
466 | 12/09/01 - 01/05/01 247.1 L 2423 0 - 486.3 . 36.1

| © Total: | 56844 | *5354 5 T 107689 | 7969

3. UNSCHEDULED REACTOR SHUTDO\VN SUMMARY

3.1 Shutdown TypeDefinitions ».-1{- Sl e o

Single Rod Drop and Multmle Rod:Drop (NAR) - An unscheduled shutdown caused by

Sty - the release of one or more of the reactor shim-safety rods from its electromagnet, and for
- which at the time of the rod release,no:specific component malfunction and no apparent
reason (NAR) can be identified as having caused the release.

Onerator Action - A:condition: exlsts (usually some minor dlfﬁculty w1th an experiment)
for which the operator on duty Judges that shutdown of the reactor is requ1red until the
“difficulty is corrected. e e e .

Operator Error - The.operator-on: duty‘jmakes a judgment or manipulative error that
results in shutdown of the reactor.
;.«t ““ e ':',, ¢

Process Equipment Failure - Shutdown caused by a malfunctlon in the process
e eqmpment mterlocks of the reactor control system. S e

S I : »

Reactor Controls - Shutdown 1n1t1ated by malfunctlon of the control and detection
equlpment dlrectly assomated \mth the reactor safety and control system.

.~>,1.- N o

" Electrical Power Fallure Shutdown caused by mterruptlon in the reactor facility electric
power supply. S



4.

32 Summary of Unscheduled Shutdowns

12 Feb 01

E Report of Reactor Operations

Ford Nuclear Reactor
January 1 - December 31, 2001

The reactor was shut down due toa loss of external electrical power. The
reactor was restarted without difficulty after electrical power was restored to

- the bu11d1ng Electrlcal Power Failure.

04 Apr11 01 The reactor was shut down due to a bulldmg alarm that was madvertently

"actuated while an operator was checking the stack alarm relay. The reactor
was restarted without difficulty after the relay was reset to normal.
Operator Error. '

26 April 01 The reactor was shut down due to a loss of external electrical power. The

11 Sept 01

19 Sept 01

reactor was restarted without difficulty after electrical power was restored to
the bulldmg Electrlcal Power Fallure

cow

The reactor was shut down in response to terrorist activity in the United

‘States. Additional security precautions were implemented immediately. The

reactor was restarted without difficulty. - Additional security precautions
continue to be in place.. No actual security violations, breaches or threats
have been experienced. Operator Action.

The reactor was shut down due to an electncal power flicker. The reactor
was restarted ‘without dlfﬁculty after electrical power was restored to the

. building. Electrical Power Failure. A
ety SO GG it o P T

04 Oct 01

The reactor was shut down ‘due fo opérator interpretation of technical
spec1ﬁcat10ns after the radiation recorder chart paper motor stopped

ﬁmctlomng Futther ifispection révealed thiatithe coiinector to the chart drive

- -motor was loose, probably jostled when-the:chart paper was replaced. The

connector. was. tightened and the chatt drive returned to normal. The reactor
~was then restarted without difficulty. ,Operator Action.

33 Characterizatiofl 'of _Unsched_ul‘ed Shutdowns,, - .. ;. 4

A vise Oy

_ Smgle Rod Drop (NAR) J ! N | L 0

Multiple Rod Drop (NAR) ) . o 0

Operator Action o 2

Operator Error .. 1

Process Equlpment Fallure _ ,' e ‘ ’ 0

Reactor Controls® * " * B E 0

g Electnc Power Faxlurc Sl ‘ 3

: Tmal Unscheduled Shutdowns """ s Ce 6
CORRECTIVE MAINTENANCE ON SAFETY RELATED SYSTEMS AND

CODIPOVENTS Y':_’_r 1:4" . . - . O ! .. . . . } ..
24 Jan 01 Capstan dnve for the f lter paper on.. #2 Stack Map was found to be
-~inoperable. : The capstan was sanded, where galling was occurring. The shear
pin was also replaced.
o 02 Feb 01 The shear prn for #2 Stack Map: failed. The shear pin was replaced.
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05 Mar 01

,,. Report of Reactor Operations

Ford Nuclear Reactor
. January 1 - December 31, 2001
Whrle performmg a calibration on magnet power supply S/N T0792673 for
routine maintenance, Channel B hxgh current trip circuit began oscillating.

e Replacement of the d1ode in the trip circuit was performed.

26 Mar 01.
702 Apr 01

PR

30 Apr 01

12 Mayt)l

26 Jun 01

27 Jun 01

r

. .17Sep Ol
-+ 5+ ., Primary Flowiinstrument was verified by DC and AC voltage readings. The
- digital dlsplay was replaced and proper mdrcatron was noted with the

o permanent rate meter. 5

Pressure boundary on pnmary heat exchanger was broken for cleaning of the
heat exchanger. The primary end bell was remounted then torqued to 20 ft-
Ibs, then 30 ft-lbs and ﬁnally to 45 ft-lbs '

‘Fallure of magnet currént on C rod when magnet cable was moved, during a

fuel move. Repalr was accompllshed by replating C maghet and cable with a
spare. L :

Linear Level; compensatmg voltage display"_was reading zero. A loose edge
connection was found and replaced on the indicating circuit.

#2 Log Count Rate fission chamber was readmg erratic. A new detector and
connection.were installed. ' The signal cable and hose were trimmed back

" due to degradatlon In addifion a new o-rmg was installed.

Yooy e,
RAL

IR . A >,-

Cooling water for the reactor air compressor would not shut off when the

' compressor stopped The automatlc shutoff solen01d valve was replaced.

The tempor'ary'rate mefer fo'r"the Beam Holé Floor Map was replaced with a

fereds o L . = REE T e
Jll.'..-f. L A L A

:l'!) 0 R VIR T :«'.,,AJ'.

l?arlure of #2 anary Flow drgltal d1splay Proper operation of the rest of #2

© L primary.pump oniv it b e st sy

15 Oct 01

.16 Oct 01

N

29 Oct 01

29 Oct 01

Random noise ‘observed ‘onall'channels ‘of the Temperature Recorder.

- Analog Gain and Analog/Digital conversion card was replaced with a spare

card. The spare card would not functlorl properly after recorder calibration
and setup. The original card was lnstalled and re-cahbrated

The Basement door alarm circuit, red hght socket on the control console
“shorted to ground. This caused current overload to burn up theannunciator

flasher. The flasher (discrete components) was replaced w1th a new flasher
(modular design) with equivalent function. The Basement door alarm light

~ socket was replaced The other llght sockets on the control console were
: also checked :

~ .

Random noise continued to be observed on all channels of the Temperature

Recorder. The 15 volt power supply on the Analog Gain and Analog/Digital
- -‘conversion card was refurbished with replacement parts: Q, Q2, VR1,

- VR2, VR3, VR4, VR7, VRS VR9,-C25, C26

.! e
¢='z [ .‘,:‘...

Due'toa NRC concern of the test signal current being >2.45 MW indicated,

, The scram setpoint was lowered to 2,30-2.40 Mw range and the test current
"signal adjusted to 2.40-2.45 Mw range on Safety Channel “p”,
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12 Nov 01 Due to a NRC concern of the test signal current being >2.45 MW indicated,
" the scram setpoint ‘was lowered to 2. 30-2.40 Mw range and the test current
~ signal adjusted to 2. 40-2.45 Mw range on Safety Channel “B”.

S. CHANGES, TESTS, AND EXPERIMENTS CARRIED OUT WITHOUT PRIOR NRC
APPROVAL PURSUANT TO 10CFR50. 59()

Modification Request #144, Installation of a 25 h.p. Pump-Motor Set into the Primary
Coolant System. The installed 20 h.p. primary coolant pump failed in earl February

2001. A replacement 25 h.p. pump-motor set was installed Testing showed that is was

capable of providing over 1100 gallons per minute of primary coolant flow.

Whlle performing the Safety Evaluatlon a review of the Safety Analysis Report (SAR)
found the the description of the primary coolan_t system states in part that: “The flow rate
is between 900 and 1000 gallons per ‘minute.” The SAR also gives values of core excess

- reactivity and power defect, among other core parameters. Increased flow are expected

to reduce power, below the SAR stated value This affects the determination of core
excess reactivity. e
The safety evaluation concluded that, until the power defect-core excess reactivity issue
is resolved, it was best to throttle primary flow at about 1050 nominal gallons per minute
under a Temporary Operating Instruction.”

6. fRADIOACTIVE EFFLUENT RELEASE

. E

Quantities and’ types of radioactive effluent releases, envircnmental monitoring locations and

6.1

6.2

data, and occupational personnel radlatlon exposures are proviaed in this section.

Gaseous Effluents - *'Ar Releases; -1z - .. A
Gaseous efﬂuent concentrations are averaged over a perlod of one year.

» | Quantity | Unit
a. Total gross radioactivity. ’;__ f 4.31x10’ pCi
b. Avérage concentration released. e 1.27x10” pCi/ml
c. Averagereleaserate.. . -, 5. L e 1.37 pCi/sec
d. Maximum instantaneous concentratlon durmg Not pCi/ml
specml operations, tests, and experiments. . . Applicable
e. Percent of *'Ar ERL (Effluent Release Limits) +: | 1274 Percent
(1.0x10°% p.Cl/ml) without dilution factor.
~ f. Percent of “1Ar ERL with a dilution factor of 400 3.18 Percent
Radiohalogen Releases
a.  Total iodine radioactivity by nuclide based upon a representative isotopic

analysis. (Required if iodine is identified in primary coolant samples or if
fueled experiments are conducted at the facility). Based on this criteria, this
section of the report is not required. The analysis is based on primary coolant
activity following one week of decay.
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Iodme-131 was not identified in the one week count of. the primary coolant
Xenon-133 was not 1dent1ﬁed m the one week count of the primary
coolant samples.”
The pool water analyses show no md1cat10n of leaking fuel.

Bllodine releases related to steady state reactor Operatlon (Sample C-3 main

* reactor exhaust stack).
.“Tr o | Quantity Unit

1. Total 131Irelease el . - [26 pCi
- 2. Average concentration released « 1.19x10™ pCi/ml
- 3. Percent of "' ERL (2. OxlO'“’ uCI/ml) O‘.O6 ' Percent

L without dilution ‘factor’” ) :

. 4. Percent of '3'1 ERL w1th 400 dllutlon factor 0.00015 ' Percent

‘:Radlohalogen reléases related to combmed steady state reactor operation and

radiation laboratory activities (Sample C-2; comibined secondary reactor exhaust

. and partial radiation laporatqr): egc_hau_st) L

1T Total C-2 stack radiohalogen releases.

Br-80m ensoo e e 2495 G
_ Br-82 o 2542 uCi
e immaded3 1 nenntr rmmnife vees b tn o] 501 w5 Gl
P ‘:."-)":Hg.&_()?,v‘:i; I ¢ ST UL P DR IR sDTER I I STIRE R SRLEE ‘f,LCi
2. Average concentratlon released Eh ! :
4 ',u’ LRI i R ( A ARt X2 LTS B '.’ l Quantlty Unit
-0 Br-80m 207107 pCi/ml
1.  Br82 2.10x10""  uCi/ml
.y H31 4.15x10™  pCi/ml
| oo, | He203 R 6.33x10'14 pCi/ml
30 Percent of ERL Wlthout the dllutlon factor
r R AT 1 N7 SRS TS0 SR CLaN L
f"" ; Br—80m .:1 cL A TuEs DL - N B 0.10 Percent
I Brga e el e T :0:42 Percent
S5 T3] ok o 207 Percent
Hg-203 - : St :0.01: Percent
i . R I '
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Percent of ERL with a dilution factor of 400.
Br-80m 0.00025 Percent
Br-82 0.00105 Percent
1-131 0.00518 Percent
Hg-203 0.00002 Percent
Total Facility Release of Radiohalogens.
1. Total facility radiohalogen releases.
Br-80m 2,168 puCi
Br-82 3,885 pCi
I-125 727 pCi
I-131 2,920 pCi
Hg-203 48 pCi
1. Average cohcéhtr'afiéﬁ released.
Br-80m 3.42x10" pCi/ml
Br-82 6.13x107"2 uCi/ml
I-125: G 1.15x10™" pCi/ml
B3 s 4.61x107 uCi/ml
Hg-203 & »necon. s 7.59x10" uCi/ml
3. Percent of ERL without the dilution faétor.
, .. R ‘ N :\ L‘.t)"‘. Coe, ’::?"V Quantity Unit
. Br8m . .. 10.07 Percent
 Br-82 . . .| 0.123 Percent
I-125 0.302 Percent
I-131 " 12.305 Percent
Hg-203 0.008 Percent
~ TOTAL - 2.755 Percent
Percent of ERL with a dilution factor of 400; «
Br-80m | © [ 0.00004 Percent
Br-82 S " 10,00031 Percent
I-125 - - o 0.00096 Percent
I-131 0.00576,.  Percent
Hg-203 0.00002 Percent
TOTAL = 0.00709 Percent

'
'

10
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BT

Particulate Releases R

Partrculate actrvrty for nuchdes with half lrves greater than elght days.

, "a. Total gross radioactivity. ‘ . ',: . |.103 pnCi
'b. Average concentration. - . | 1.64x10™2 pCi/ml
_c. Percent of ERL (1.0x10™ pCi/ml) wrthout _. 11641 Percent
“dilution factor. . |, | o B
d Percent of ERL with a drlutlon factor of 400 . 1.0.041 Percent

t

. Gross alpha activity is requlred to be measured if the operatlonal or experimental

program ‘could result in the release of alpha emltters

e Gross alpha radxoactmty | | Not Required

qumd Effluents

<7

No rad10act1ve 11qu1d efﬂuents were released from the facﬂlty in 2001

Accrdent Evaluatron Monltormg o ‘/
The .accident evaluatlon momtormg program for the Ford Nuclear Reactor facility
consists of-direct radiation monitors (TLD), air sampling stations located around the

facility, and selected water and sewer sampling stations. -~ -

Come v s a e ¢
TLDs located at stations to the north V(Iawrrr adjacent to the reactor building),
~northeast (fluids), east (Beal Avenue), south (Glazier Way), and west (School of
. Musw) of the reactor facility are collected and sent to a commercial dosimetry

I

- company for analysis. N

e ot | Annual | Quarterly
AU PR B I R " Total Mean
Location - -] . Direction (mrem) (mrem)
¢ | [FNR Lawn “North 535 13.4
_ “Fluids - T . : Northeast - 372 9.3
| Beal . DR CUPI NS P . East-: |. <. 51.2 12.8
S GlazrerWay P South 40.6 10.1
* .77, | School of Music West, | . 386 9.7
.-, | Environmental Control S 38.0 9.5
‘r}. ,';‘f i (UMBotamcal Gardens) o :

bl Dust Samples

Five air grab samples are collected weekly from continuously operating monitors
.~ “:located to the north (Northwood Apartments), east (Industrial and Operations
Engineering), northeast (Laundry), south (Institute of Science and Technology),
and west (Media Union) of the reactor facility. Each filter sample is counted for
net beta activity. There are 51 samples included in this report for each location
except Laundry. The Laundry monitoring station has been discontinued. It was
shut down on October 29, 2001 and only has 42 samples for 2001. Gas
proportional counter backgrounds have been subtracted from the concentrations
reported.  Environmental background (University of Michigan Botanical

11
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Gardens) has not been subtracted from the mean radioactivity concentrations

shown below.
, Mean
Station Description - Concentration Unit
Northwood (N) 1.86x10" uCi/ml
Industrial and Operations Engmeermg (E) 2.28x10™ pCi/ml
Media Union (W) 2.15x10" uCi/ml
Institute of Science and Technology (S) . 2.11x10" uCi/ml
Laundry (NE) A 1.92x10™" uCi/ml
Environmental Control (Background) 2.34x10™ uCi/ml

The result of air samphng expressed in percentdges of the Effluent Release
Limits are shown below.

Percent

Station Description ERL Unit

Northwood (N) . 1.86 Percent

Industrial and Operatijons Engmeermp (E) 2.28 Percent

Media Union (W)” T ' 2.15 Percent

Institute of Scxence and Techno]ogy (S) ) 2.11 Percent
‘ _Laundry NE) - vesh 0 et 1.95 Percent

Enwronmental Control (Background) e 2.34 Percent

R s el et Lo o, ey
e -\VaterSamples Voovelc i i

gy b A \ o '\!r

No radloactlve ]1qu1d efﬂuents were reledsed from the facility in 2001.
d. Sewage Samples e
o I 14 LI 15 Ji i e
No radioactive 11qu1d efﬂuents were relc.ased from the facility in 2001.

e Miixixnﬁm Cu'nlulat"iv'e) I'{'iidizi'tion;Dos'e e
" 'The maximum cumulatrve rddlatlon dose Wthh could have been received by an
_ individual contlnuously present in an’ unrestncted area during reactor operations
" from direct’ radlatron exposure, exposure to gaseous efﬂuents and exposure to
11qu1d efﬂuents s

I

“;,’:,pﬂ“."l_.‘ i

1 ‘ Dlre('t ‘radiation” exposure “t0' such’” an 1nd1v1dual is negligible since a
R survey of occupled areas around’ the reactor building shows insignificant
““ ‘radiation dose rates ‘above background from the reactor

Lo
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i}

2 Airborne Effluents

The airborne effluents from the reactor and the contiguous laboratory
- facility are as follows: RN

Total S e %ERL % ERL

Isotope Release Concentration  Undiluted Diluted
(uCi) (pCi/ml)
Ar-41 43100000 127x1077 - 1,273.64 3.18410
Br-80m 21687 7 342x1077 0 0.02 0.00004
Br-82 3885 6.13%10" . 0.12 0.00031
Hg-203 -7 48} 7359x10 0.01 0.00002
1-125 727 1.15x10™ 0.38 0.00096
11131 . - 2920+ - 4.61x10M - 231 0.00576
Gross e T
Particulate - - ---103. - 1.64x10" 16.41 - 0.04104
. .| TOTAL. . . -.. . .. S - 1,292.89 3.23223
Equivalent Radiation Dose (rﬁr’em)' S 1.62
Lorping

The total axrhome efﬂdent releases are well w1th1n the allowed release
concentrations when. Hle conservative dllutlon factor of 400 is applied.

The equwalent total dose from all airborne effluent releases is well

below the 10 mrem per year constraint described in NRC Information

Notice 97-04, “Implementatlon of a New Constraint on Radioactive Air
ChaEffluents.”?r e e s ia o L e

3. Liquid Effluents

No radioactive liquid effluents were released from the reactor and the

B |

Tt wciecit s contiguous laboratory. facﬂlty in2001. -

f. If levels of radioactive materlals in environmental media, as determined by an
environmental momtormg progranmi, indicate the likelihood of public intake in

. . excess of 1% of those ]hat could result from continuous exposure to the
concentratlon values hsted m, Appendlx B, ‘Table 2, 10CFR20, the facility is

";‘; of reqqlred 10 estimate the llkely resultan} exposure to individuals and to population

" "groups and the assuinptions upon i which those ‘estimates are based. Exposure of

the general pubhc to 1 ERL would resulfin a whole body dose of 50 mrem. The

ety
H R O T P M S P T P

o ( ‘ contmuously present at the pomt of mmlmum dllutlon near the reactor bu11dmg
Occupatlonal Personnel Radiation Exposures

Individuals for whom the annual whole body radiation exposure exceeded 500 mrem (50
mrem for person under 18 years of age) during the reporting period:

ACook.......... 735 mrem R.Blackbumn............ 538 mrem

This includes facility personnel including faculty, students and experimenters.
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