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Dear Mr. Poirier;
Enclosed is the written annual report required by Technical Specifications for the period of 01 January through 31
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FORD NUCLEAR REACTOR -

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

REPORT OF REACTOR OPERATIONS

This report reviews the operatron of the Umversrty of Michigan's Ford Nuclear Reactor for the period
January 1 to December 31, 2003. The report is to meet the requirement of Technical Specrﬁcatrons for
the Ford Nuclear Reactor The format for the sectlons that follow conforms to Section 6.6.1 of Technical
Specrf’ cations. :

The Ford Nuclear Reactor is operated by the Michigan Memorial Phoenix Project of the University of
Michigan. The Project, established in 1948 as a memorial to students and alumni of the University who

“$érved ‘and the 588 Who died in"World War 1I; 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 with 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 expenmental facilities for use by
faculty, students, and researchers from the University of Michigan, other universities, and industrial
research orgamzatrons Reactor staff members teach classes related to nuclear reactors and 'the Ford
Nuclear Reactor in particular and assist in reactor-related laboratories.
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Report ‘of Reactor Operations, Ford Nuclear Reactor
- January‘1’< December 31, 2003
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- OPERATIONS SUMMARY RN

In January 1966 a contmuous ope‘rahhg cycle Wiis adopted for the 'Ford ‘Nutclear Reactor at its

" licensed power level of two mcgaWatts The ‘tycle’ conSISled of approx1mately 25 days at full

\._V et

power followéd by three days’of shutdown inainténarice!' In Tuné'1975; ‘rediiced operating cycle
consisting of ten days at full power followed by four days of shutdown rifaintenance 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 durmg the year.- In January 1985, a cycle consisting
_of four days or 96 ﬁlll-power operatmg hours per week at licensed power followed by three days
of shutdown’ maintenance’ wés éstablished in” order’ to. ‘eliminate* ‘the. periodic’ ‘shutdown
maintenance weeks néeded i in the previous cycle. Begmmng July 1, 1987, the reactor operating
cycle returned to ten day operation at full power followed by four days of shutdown mamtenance

This calendar year began with cycle 467 and ended with cycle 479. A typlcally cycle covers four
weeks: two of the ten day - four day sequences. i

" “The reactor opérated 1t a'maximum- power.level of.two. megawatts: ‘which produces a peak thermal. .
flux of approxrmately 2x10" “n/ecm¥sec. . An” equilibrium core “confi iguration” consists ~of ~
approxrmately 41 standard and 4 cofitrol; 19 75% énriched,- plate-.ype 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 platés and contain 83 gm of U235. Overall’ actrve fuel
element drmensrons are approxrmately 3"x 3"x 24" "o , RIR

. Fuel elementsare: rehred after’ bumup levels of approxrmately 35-40% are reached Fuel bumup
" rate is  approximately2.46 gmU235/day at two megawatts e s D

: -
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1.1 Faclllty Desngn Changes

e ..:,. -,. E Y “x)’ iy .-_'\' \“‘ L ,'.L..‘,'."\\r ‘,‘.,.._.._',.: :.l Coes

o " See Section” '5; Changes;’ TeStS‘ and Experﬁnents ‘Cattied- Out without Prior NRC
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e ‘1 2 Equrpment and FuelPerfOrmance Gharacterlstrcs SR e

Performance Charactenstrcs B The reactor Was refuéled on: February 3-4, 2003. Three
ne_w regular fuel aSsemblres and ‘one rhew control' fuel’ assembly Were installed.. Three
regular fuél “adsemblies’and dhe control fuel assembly were retlred The core excess
reactivity, after refueling and rod calibrations, was3.6176 % Delta-K/K.

The reactor ‘was'shutdown permancnt]y and cefised further operatron on July 3, 2003 at
15:34 hours

I Y . 'dzf*'-"—l"“‘—’ - s .{f". Y e v -1.'.'_/-'-" . e b "‘0-—:—--:1 — iy
SN *:NOjne\wfuel assembhes were received. = o -

i, . e

. B L . s et O .
Four remaining new fuel assemblies (one control and three regulars) were shipped back

«lv"1 o tothe'suppliec, BWXT (ZMZ-ZBF-01) on 19, August 2003.,

Seven irradiated fuel shipments were made in October, November and December 2003

iy et (ZMZEIDZA- 34,. ZMZ-DZA-35,. ZMZ-DZA-36, ZMZ-DZA-31, ZMZ-DZA-38, ZMZ-

FETANE SO N Y N 1 TR LA B T S PR T FYCIIC,S S AP SR

iae t U DZAZ39, and”ZMZ-DZA-40). :This campargnlshrpped all of Ford Nuclear Reactor’s

irradiated fuel to Westinghouse Savannah River.Site:: -
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1.3 Safety-Related Procedure Changes 1i .f._x AR IOTE

.. Safety-related... procedures are those, assocmted ,wrth operatnon “calibration, and

- ‘maintenance , of thé {primary, coolant thé reactor safe(y system,,the shrm-safety rods, all
.scram. functlons the ;high temperature auto rundown functior, and the pool level

A...rundown .. T R TR
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Operatmg Procedures P
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Ceg OP 109 Response 10 Scrams Alarms and Abnormal Condmons, Rev 8 dated 21 Feb 03
. Prov1de the proper response, for the console operator to scrams alarms and abnormal
.., ,-conditions in the facility. ST C e
o “No substantial changes were made. " o, .
Vi _The procedure was reformatted and the reSponses 'to emergency condmons were
.. .+ -updated or added to support the rewnte of the, Emergency Plan, ~

2 k2 .OP-110, Movement. of Reactor Fuel and ReactorRef tehng, Re\ 2 dated 31 Jan 03 -
Provrdes ‘the techniques, mspectlons, control, and methods involved in the movement
of reactor.fuel and refueling and mamtammg the reactor core. |
"No substantlal changes were made :
: The procedure was, rewritten and fully mcorporated a vanety of admrmstratlve and
maintenance procedures to provnde for. pne procedure ‘to address refuelmg of the
reactor and all associated maintenance. Procedurallzed the 1nspect10ns and handling
1 .t stechniques previously. provrded through,.trammg on the proper handling of reactor
fuel and refueling of the reactor, ; Incorporated the recommendatxons and root causes
from Reportable Occurrence No 23. :

grh vy des s
3 OP-110, Movement of Reactor Fuel and Reac;or Refuelmg, Rev 3 dated 29 Sep 03
-1 - ..+ Provides the technigues, mspectlons, control, and methods mvolved in the movement
" of reactor fuel and refueling and mamtammg ‘the reactor core ‘
No substantial changes were ‘made. o
Approved ‘the useof.a:shortened. checkltst for, fuel movement Added steps to the

e --Pre-Fuel.Movement Checkllst to bctter venfy conﬁne,ment Modlﬁed the checks of

RS . the, fuel ;vault cmtrcallty,momtors and, the Log Count Rate ;System only when
' condltrons requxred Added; steps for the loadmg of control fuel elements into the
1rrad1ated fuel shlppmg cask .

T MO .Jl.'t ST 'l NI

14 Mamtenance, Survelllance Tests, and Inspectlon Results as Requlred by Technical

Specll'catlons. ----- AT ROEGY

SR L0 AN S

Maintenance, survelllance tests an_dﬂgnspectrons requnred ‘by Technical Specrt’ cations -

were completed at the prescnbed intervals. "Procedires, data sheets, -and a maintenance

o schedule/record provrde documentatlon ‘ ‘
PR i . L ' ".'5! "._-‘u‘._,;

1.5 Summary of Changes,‘Tests, and Expenments for Whlch NRC Authonzatlon was

Requlred " ' ,
et ’.""‘-\""r""'15'-..1‘1‘l I Vgt uvl ! "‘l "J/f)l)
Amendment 46 = Pool Gaté:. Allowed for reactor operatron with the reactor pool gate.
T * Installed the .pool gatetseparates the main area of the pool (where the reactor is
" located) from the southern area.’: ;%" L TS PO :__ e
.Amendment 47 — Possession Only License Amendment Request Removed the authority
" to operate the reactor, eliminated the ‘possession of special nuclear material,
eliminated the Physical Security Plan, and maintained the authority to make

changes and conduct tests and experiments.
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The followmg_summanzes unscheduled reactor shutdowns

1.6 Operating Staff Changes
- ' The followmg reactor operatlons‘ staif changes becurred: "7:=’ -"1'?3"'"
Vet g BUNE PR P et
NewHire =~ ~_  Positon . . . Date
Anthony H. Francis, Ph.D:" =" ‘Director*" = = “™" "« ! 3-‘-‘- '20 Jun 03
Eric Touchberry Administrative Associate II. "7 17 Feb 03
Thomas O’Donnell, Ph.D Health Physicist (50%) 11 Feb 03
IR VR I 10 AL (P
Terminated .- Position . .. Date
David Wehe; Ph.D. . Director * - o et 20 Jun 03
William Snyder s Engineering Tech 12 May 03
Christopher Berg Reactor Opérator 15 Aug 03
Andrew Cook " Reactor Engineer . 22 Aug03
' ) . ', H . .
~—~" = Safetj; Revidhy, Comimittee Changese-riistisinsesin wo .
! * John C. Lee; Chairman resignéd 01l 03 1= = s 1 40 5
Wl]ham R Martm became Chamnan on 01 Jul 03 l
2. POWER GENERATION SUMMARY . '
- ' The followmg tab]e summanzes reactor annual power generatlon B
Operatmg * Full Power -~ Megawatt "~ Percent
. Cycle Inclusive Dates =~ Hours Operating Hours Hours ‘Availability
480" | 01/05/03- 02/01/03 |"”"-493:6 ~:| *:-466.1, 7 ' '| '937.3 " |7 " 694
481 | 02/02/03-03/01/03 | " 489.9""" T 446.8° | T 8954 66.5
482 | 03/02/03 - 03/29/03 492.6. ‘4497 " 903.3 66.9
-~ 483. -] 03/30/03-- 04/26/03, |, -345.1 .. l-,,.—.,~.313.5‘.-,,. v e 63370 |, 46.7
- +"484+ | 04/27/03.- 05/24/03 1= 469.1- 1 |y - 11 455.50 - |- 913.8 67.8
485 - | 05/25/03 - 06/21/03 46845 | i 1461.60: bt |- 925.8 - 68.7
., _486* |06/22/03-07/19/03 | - 221.4. - 2154 432.8 ¢ 32.1
YT Fmal Reacfor Shutdown 07/03/2003’; SN e ‘
e WA e Tl 2080.1° |~ &k 28086 e | ‘5642.1 | 597
3., UVSCHEDULED REACTOR SHUTDOWN SUMMA‘RY' o

L

S R

iy e

u, e h“f‘" ‘—.r

3 l b Shutdown Type Defnltxons

. Vo
R S

)

PR §

Single Rod Drop and Multiple R‘od'Dron (NAR) - An unscheduled shutdown caused by

" the release of one or more of the reactor shimZsafety rods from its electromagnet, and for

,whlch at the time of the rod release, no specific component malfunctlon and no apparent

e ;oqson (NAR) can be jdentified as havmg caused the release.

Operator ACth -A condmon exists (usually some minor dlff culty with an experiment)
. for. which. the operator on duty. Judges that shutdown of the reactor is required until the

dlff' culty i is, corrected e

T I 17 B L WP i Jl':'. f;-"d Wi

Operator Erro - The operator on duty makes a Judgment or mampulatwe error that
results in shutdown of the reactor. -

-
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Process Equipment Failure - Shutdown caused by a malfunctton in the process equipment
interlocks of the reactor control system. R e

'.-=vf IR t,e NRITIRERSLE

Reactor Controls s Shutdown 1mt|ated by malfunctlon. of the_control and detection
. equxpment dlrectly assocxated ‘with the reactor safety ‘and control system

-, c . w‘ H
.-M. ..Electrical Power Fallure ShutdoWn caused by ‘mterruptlon in the reactor facility electric
POWC" Supply: . . i ey e gt

et LT e
Vot

)

Lo P . I I T LU T ew pei
3.2 Summary of Unscheduled Shutdowns ’ ~ v
<ot .
06 Feb 03 The reactor was shutdown due to an electncal power faxlure Electrical
Ceemg T . power .was restored. and .the reactor was restarted wrthout difficulty.
T Electrlcal Power Failure - ;

[

, .

10 Feb 03 The reactor was shutdown due to no watch rehef The control room was
. - restaffed and the reactor was restarted W]thOULﬂlff culty._ Operator Action

e L T e .

12 Feb 03 The reactor was shutdown due to a greater than 25% blockage of a coolant
channel by debris.: ,,The ‘debris ‘was removed and the reactor was restarted
without difficulty. Operator Action - :

.18 Feb 03 The reactor was shutdown.due to a greater than 25% blockage of a coolant

: channel by debris. The debris was removed and the reactor was restarted
it {;" wrthout difficulty.- Operator Actlon
r pie s d WAL s et s gt
5 19 Feb 03 The reactor was shutdown due? to a greater, than 25% blockage of a coolant
B channel by debns ~The debris™ was removed and ‘the reactor was restarted
cm 'thhout dlfﬁculty Operator Actlon BRI GIAA DY S

* . 'v

) '.'22 Feb 03 \The reactor was. Shutdown d-ue‘fto—a‘g'reater than 25% blockage of a coolant

Tl _*.channel by debris.:- The_debris! was removed .and the ‘reactor: was restarted
: G wlthout dlfﬁculty :Operator Actlon o .l i N A e
B XN Yy .jfj"":;:,"\, STepe T
25 "Feb 03 ’I'he reactor was shutdown due to as greater than 25% blockage 'of a coolant
- channel by debris.. The debris was removed and the reactor was restarted

without dlfﬁculty Operator Actlon

04 Mar 03 The‘rea'cto'r' was shutdéwn dué' to 4 g'reater" than '25% blockagé ‘of a coolant
... . ... . . channel by debris. The debris was removed and the reactor was restarted
[P, 4 || 1¢]1) dlfﬁculty ~Operator ‘Action " v

IS I AL o, adl

05 Mar 03 The reactor was shutdown due fo no watch relief. *The ‘control room was
remanned and the reactor was restarted w1thout dlff culty 'Operator Action

SN L RATERE]

06 Mar 03" The reactor was shutdown due to a greater than 25% blockage of a coolant
chafiriél 'by debtis?. “The debris wad'temoved and the'tédctor was restarted
without dlfﬁculty Operator Act!on

PIETRIN ._v,,...,
ettt i

" 07 Mar03 The réactor was shutdown thiee fimes durmg the day due to a greater than

25% blockage of a coolant channel by ‘débris.’ Duting each of the three

si Cemjeng; , |, OCCUITENCES the, debns was removed and the reactor was restarted without
co “difficulty. Operator Actlon ' oo

A Sy bt N g L T ;.'..i
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27Mat 03 Thé redctol s shlftdown_gd‘ub to a greater than' 25% blockage of a coolant
channel by debris. * Thé -debris ‘Wds' temoved and tHe réaétor was restarted
, .‘w1thout dlff culty Operator Action .
! ERLE I AT ALY EIRTOE § DF BN T RRPTE S | "'lbt"l ()’h"’ ‘| )’: ‘,lj'i:,.‘;-l‘l
02 May 03 ‘The reactor Was sh'utdovdn due to'd greater than 25% blockage of a coolant
L channel’ by’ deébtis:"The debris was removed and the reactor was restarted
v i_'wrthout dxfﬁculty Operator Action " 1 T i
RIS T I i Con B iAMDY
03 May 03 THe' reactor was shutdéwn' due to:a greater than 25% blockage of a coolant
U™ channel by debrisi The debris ‘Was'reinoved and:the teactor was restarted
e wnhout difficulty. Operator Action R R
"05 May 03 The réactor was shutdown due to a Tornado Wamning. The waming cleared
and the reactor was restarted wrthout difficulty. Operator Action

17 May 03 The reactor was shutdown twice dunng the day due to a greater than 25%

was removed and the reactor was restarted without dlff culty. Operator
Actlon

3.3 Ch'lracterlzatlon of Unscheduled Shutdow ns
Sat L. , . Lo

Single Rod Drop (NAR) . L A & SR R |
Multiple Rod Drop (NAR) 0
Operator Action R ST |
OpcratorError BT e L B P O Y R N RO |

o Process Equipment Failure 0
.. ._. Reactor Controls 0
Electric Power Failure - 1

e ‘ TS S N TR NIRRT
Total Unscheduled Shutdowns it " ’ _‘ T J, 16
9 15 I DU O 11 T S PETE I IR T SRR
CORRECTIVE ) .r\IAINTE\TAVCE ON SAFETY' RELATED SYSTEMS AND
COI\IPONENTS Lot .‘ S A LN S I AR

Ll I,,, - ; . v-;_»,‘;

Yo

10 January 2003 - Stack #2 Mobile Air Particulafe system detector end window failure.
_ The detector was replaced, thé-unit was recalibrated, and Conditions Checks were
e .. iperformed prior to retuming the unit to operability

‘-‘Ill..lle th"f.,l'-*r.‘
l.-../1"5

21 March 2003 - Stack #2 Mobxle All‘ Particulate ulate system-output to the Control Room

———TR N e s b

e o= Radiation Record'eT failed. A loose wire on tiie output connector was re-attached; ™
and Condmon Checxs were performed prior to returning the unit to operability.

e 0 s TR ’

27 June 2003 The Annuntlator System Reset swrtch farled to’open (to reset the
N annuncxator) durmg routiné pre-startup checks A duphcate reset switch was
wired in series to perfornd the same function.

[ S [ . . . . . .
R O IS £ L B L L S TR ) [

iy

!l

3
:

SRR “‘blockage of-a~coolant. channel-by-debris:« During: both occurrences.-the debris_..—. .__
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5...: . CHANGES, TESTS,. AND. EXPERIMENTS, CARRIED, OUT. WITHOUT PRIOR NRC
- ... APPROVAL PURSUANTTO]OCFRSO 59(a) ; DR

Holes in the Beamport Floor - to suﬁ'port fhe srte charactenzatlon of the FNR, soil samples were

- .. ~collected through. the floor‘ of the reactor,buildingto a depth of 25 feet. These samples

';'-:':.'_v ,,were -taken to assess, the potentlal lmpact from pool leakage and a known loss of

" approximately 7, 500 gallons of .radloactlve water from backflow from the cold sump in

1993 (Reportable Occurrence No.'18). “The actrvrty was ‘conservatively evaluated as a

e ';".' <L sYtest or expenment because of uncertainty.as to whether.the floor was being utilized or

o -..controlled, in ‘a manner. outsrde or inconsistent with the current licensing basis. This
review determined that prior approval of the, NRC was not requrred

e -Pool Frltratlon System —the pool filtration system was changed from a sand filter to a bag filter
T . -system which -included a_ heater and demineralizer column for maintaining the reactor
pool following the permanent shutdown of the FNR.

. '~

" cut'and capped to facrlltate the removal of the bulk Ilquld mtro'g—en—tz;nk

.
...

6. RADIOACTIVE EFFLUENT RELEASE
‘Quantltres and types of radroactrve effluent releases, envrronmental monrtormg locations and
data, and occupatronal personnel radiation exposures are provrded ;n this section.

L et
B S R

6.1 - Gaseous Effluents - *'Ar Releases ' ' N
©* Gaseous effluent concentrations are averaged over a perrod of one year.

-

ve
[T '“,,;..‘,,",.

¢ S TIRY Quantrty | Unit
! R ATOST AR T R
., @ Total gross radioactivity. = 1.59 x 10" uCi
" b. Average concentration released. " hiaic baiztn) 4 46x70° uCi/ml
‘. ... C. Average release rate. ; . iy ez sy, | 048, . pCilsec |
d. Maximum mstantaneous concentratlon durmg o NotJ _;‘ +. pCi/ml
special operations, tests, and experiments. Applrcable i
... €. Percent of “'Ar ERL (Effluent Release, Limits) .1 (y11f 445.57 o Percent
ST, 0x10 pCi/ml) without'dilution factor.- . 'v,"-,,; s |
f. Percent of “'Ar.ERL with a dilution factor of 400. ", . [ 111 Percent
6.2 fuRadrohalogen Releasesy+ - 1 «; e e
T O TIROEEr PR L e Rt A ot o 3 ..WWW-#—\ PR '..,.
a. Total iodine radioactivity by nuclide based upon a representative lsotoprc

analysis. (Required if iodine is identified in primary coolant samples or if
o fueled experiments .are .conducted at the facility). Based. on this criteria, this
vit ot o -3 section of the, report.is not requrred The analysrs is, based on primary coolant
. ©r L activity followtng one week ofdecay 'Q’F-i el

The pool water analyses show no indication of leaking fuel.
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b.

' L Total B release.

(PR3

.3; Percent of 1Bl ERL (2.0x107 pr/ml)

AT R '3l 3
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Report of Redctor Operatlons Ford Nuclear Reactor
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. NI TR [P ; pevden T e U . .
Blodiné releases related 'to'steady state ‘réactor ‘operation (Sample C-3, main

reactor exhaust stack).

. -
VLRV T .

el
[ TR BT

" 2. Average concentration released.

l’t

- thhout dilution factor.
4 Percent of *'I ERL w1th 400 dxlutlon factor

Quantity Unit i
7.23 puCi

3.53x 10" pCi/ml

0.0176 Percent

0. 00004 Percent

Radlohalogen releases related to combined steady state reactor operation and
radiation laboratory activities (Sample C-2; combined secondary reactor exhaust

and partial radiation laboratory exhaust).

el
ARSI

Br-80m
Br-82

o I-131 o
Hg-203 '

Average concentration released.

i Br-80m
Br-82 ey
I-131
s Hge203: R I TR

AT (VIR PO

Lt

Br-80m
Br-82
. I-131

: Hg-203

H ; ' H

e J'—'----4—-_.-==Percent of- ERL—Wlth a dilution factor of 400. ~

R

Br-80m
i - Br-82 Coa
e e e I-131
S AL T A Hg-203
50 S a2 0
e i i [ T TN
vt it [0, tne
i G0
'_‘. e 13 b ' .

Percent of ERL without the dilution factor.

el e S 2 B e *

—— l~——-- -Total C-2 stack radiohalogen. releases.same e cmamiamsee

| Quantlty Unit ] .
tt
1,151 uCi a l
367 uCi
84.8 uCi ’
2.8 uCi
9.49x 10" pCi/ml !
3.03x 10" pCi/ml j
7.00x 10 pCi/ml |
233x 10" pCi/ml
475x10%  Percent
6.05 x 107 Percent i
3.50x 10" Percent !
3.22x10°  Percent .o
[T.19x10°  Percent j . §| |
1.51:x10*  Percent 0l
8.74x10*  Percent ‘
5.83x10°  Percent
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P, ’,l'otal,Facrlrty Release pf Radlohalxogens

Y xr.

‘ Pt [} ‘( N
1. Total facr]rty radrohalogen rélea§e§ " ‘

et R THIBNTS i ‘ : E‘I‘Q"
e AL B gm |
- L= s e== . Br-82 PRE L I
' 2 .y R HI I S
Lo i, one i 1125 ) o eyt y
H Ty, i ot BUR B HOTSALE H£ RN ML A BT S
e ) 2T : I-131 . "’"" AU 1S SR AT

Hg—ZOB , WETET T e by :. 5

: ,‘f".‘ sttt ey

e gt B (_ ' J ot . - l;.‘.v -

[ ' ¥

47,120

1590

557
12,269
52

uCi
pCi
pnCi
uCi

e

Average concentratron released
‘ Br-80m '

41'131.:' e *-"_. ' " e L .

486x 10"

16.09x 10"

5.74x 1013
127x10”

pnCi/ml
pCi/ml
pCi/ml
pCi/ml

1.5:35x10M - Cifmi— -

e RS | Hg203 e

3 Percent of ERL without the dilution factor.
O z Br-80m i
et B Br8 Cut
:I-125 S e .

" 1I- 131 N -:i; AR T :?';'.;__ o

e Hg—,203 C -

;' e - ER TN LNy i ) -':if:}:-":'.i
_. . e ini!  TOTAL 2 o
IR Y ilrfr_','" ' . [» .

S PR XN : Percent of ERL wrthadrlutlon factor of 400

~e Bra80myi g e v
Br-82

Lo I-125 i ‘ti:

SRTPENERENEI 5 & ) R s

Ki o 'Hg-203 R "}:,f'ff P el ['r e

Ve AN e

~ : Do .
. s e aeadnl s - [N
e TOTAL
! . : . 14 .7 . . R . i .
B s S T e e e T g e e S A A e A b e« e e -

6 3 Particulate Releases

Quantity

Unit

0.243
0.012
0.191

| 6328

0.005

| 6.780

Percent
Percent
Percent
Percent
Percent

Percent

0,001

-1 0.000

0.000
0.016
10.000

0.017

Percent
Percent
Percent
Percent
Percent

Percent

Partrculate actrvrty for nuclides with half lives greater than erght days.

Y S
. . RYNES l
a0t R f A .

.- L T U O

I
: '.J_. ‘A;. .

_ a. Total gross radioactivity. _ ‘
.. b. Average concentration. S
" c Percent of ERL'(1.0x10° 12 pCr/ml) wrthout
| dilution factor.
~~d. Percent of ERL with a.dr]utron factor of 400.

[ Quantrty

Unit

1.18.41
2.38x 10"

- 123.80

nCi
pCi/ml
Percent

Percent

0.06
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7 Gross alpha activity is requrred tb, be meéastred if theé operatronal or experimental
program could result in the reléase of alpha emitters, "+ ¢
- e. Gr<)~s.s-—a;plhu-1~r—o.d—1ooc;rv1ty S ~_ | Not Required
. - e . WHGOTT T e
6.4 Li(iniid Effuents . e

No radloactrve liquid efﬂuents were released from the facrhty m 2003

”'"".-\, . Wi

6.5 . Envrronmental.Momtormg_, RTINS

The accident evaluation monitoring 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.

a. TLD Momtors (Landauer X9 Aluminum O“de)

T I S

PRS- re———

" TLDs-located ‘at stations to..the north (lawn, adjacent to the reactor building),
northeast (Fluids), east (Beal Avenue), south (Glazier Way), and west (School of
Music) of the reactor facility are collected and sent to a commercial dosimetry
company for analysis.

Tyl " e R IS LN : IR LI > [
Location Yearly Total (mRem) |,
Fluids (NE) 39.7
Lo « w7 Glazier.Way (S) ./} . 1::..32.7
2 . " ~uENRiLawn (N) & (fove 1412,
R v oBeal (BY wvce i o 1 3808
School Of Music (W) 27.6
Environmental Control :f;;r 141 -.33. 1 -

. L - e, e . . . P . ., :
e e TIPS S T I T RS S YR 77 P ol Y OF PR ST RO T S

b. Air Particulate Samples: - ..; 7 .
T T T T Five air grab samples are ¢ollected weekly from continuously operating monitors
- located to the north (Nonhwood Apartments), east (Industrial and Operations

Engmeenng), south (Instltute of Science and: Technology), and west (Media
Union) of the reactor facﬂrty Each filter sampfe is counted for net beta activity.

— - —

T e "counter backgrounds have been subtracted from the concentrations reported.
Environmental background (University of Michigan Botanical Gardens) has not
been subtracted from the mean radioactivity concentrations shown below.

_There are 43 samples included in this report f for each location. _Gas proportional

o S TR v Mean
i BN Station Degcﬁpﬁon T : Concentration Unit
P 7 BRI P ;
o Nonhwood (N) r e v 3.68x 10" uCi/ml
' Industrial and Operatrons Engmeenng ()< ‘ 3.54x 10" pCi/ml
Media Union (W) 5 3.13x 10 pCi/ml
- |Institute of Sciéncéand Technology (S)/¥ .. 3.24x 10 pCi/ml
, Environmental Control (Background) 2.47x 10" uCi/ml
IO TP, '»r-"l'.h Vi :( * I ‘..'_ .r. R
10
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reine ey TheTesults of air samplmg expressed in percentages of the Efﬂuent Release
errts (1 Ox ;lO, e '/m.) are shqwn bclow ”“ bt
Sy e e ‘ S ""' S it iy e, Percent
- oo o= -===1-Station Description R ERL Unit
Northwood (N) o §:68 Percent
Industrial and Operations Engin'eering (E) T 354 Percent
Zou% [{Media Union (W) oeutor e oy bin oo 3.13 Percent
Institute of Science and Technology (S) ' 3.24 Percent
Environmental Control (Background) . is', vwero. . 2.47 Percent
c. s 'Water Samples o e
FAEE bl SO -f,"n";'ig,’,’;{.";‘ N '
: - No’ radloactlve quurd efﬂuents were released from the facility in 2003.
d ) Sewage Samples : ', N o ‘ . .
. o - No radroactrve ]quId effluents were released from the facrhty in 2003.
N Babet Mﬁxrmum Cumulatlve Radlatlon Dose o r:ri-s -
. R
The maximum cumulatrve radratron dose whlch could have been received by an
individual contmuously present in an unrestncted area during reactor operations
from direct radratron .exposure, exposure to gaseous effluents, and exposure to
11qu1d efﬂuents‘ v ,*"f_.e._. ST SN
N ) I\‘ -n i
s \ Va / LAY
1. Drrect rradratlon exposilre to’ such an mdrvrdual is neghgrble since a
survey tof occupred areds ‘around the reactor building shows insignificant
radratrén dose rates above background from the reactor.
' . O‘ :rl.’»(: "\"'n¢"
2'. _— _Alrborhe Efﬂuents (;.llm'..‘ l..i YRR LR
" The aitborne effluents from the reactor and thc eontrguous laboratory
facility are as follows:wimsen ™ ove frogran Li, Vv
) o ),. ~"T'otalﬁ' NOEEciTe e OPER, % ERL
- . o . Isotope’ “Release ' "Coficentratiori©  Undiluted Diluted
T e (8CD) *  (uCilm}) "~
TR T L -Ar-41—--—=1:59 x107  446x10% - 446 1.11
Br-80m 472x10"  4.86x.10" 0.243 0.001
Br-82 590x10”  6.09x107"% - 0012 0.000
o |Hg-203 _ 5.18x10"  535x10° - 0.005 0.000
v i I-125 TUs57x10% 574x10° 0 1 0.191 0.000
L eetmteanea” 1 T-131 1.23x 10, il 29 1020 ¢ 6328 0.016
Gross e iz o _1"3 i
Lot Particulate 1.18x10 2 38x 19 o ! 23.80 0.061
‘3'\:1'\. "’.’l: ¢ 'F..-': TOTAL' i [l f',:,n’}:,l.'. 'lu “ll/l ’ 476'579 I°I71
T R Yo Syl L
ey fer st Equrvalent Radratlon Dose (mrem) e - 0.56
I e e -The~total~airborne-'eﬂluent releés'e's'ar‘e weéll. within the allowed release

concentrations when the conservative dilution factor of 400 is applied.

11
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the 10 mrem per year constrainit déséribéd in’ NRC' Iiiformation Notice
97-04, “Implementatron of- a, New Constramt on Radioactive Air

;The equnvalent total dose from a'll alrbome efﬂuent releases 1s well below

' . rove, s oo . . .
o et l/. (AR R N A T PR T .’,»'

. quulld,EmUan 0o

No radioactive liquid effluents were released from the reactor and the

... .. contiguous laboratory facility in 2003.

If levels of radioactive matetals in environmental media, as determined -
by an environmental monitoring program, indicate the likelihood of public
intake in excess of 1% of those that could result from continuous exposure
to the concentration values listed in Appendix B, Table 2, 10CFR20, the

facility is required_to_estimate._the likely resultant exposure_to individuals

._...i.. |

~andto populatlon groups and the assumptions upon which those estimates
are based. Exposure of the general publ1c to 1 ERL would resultin a
whole body dose of 50 mrem. The maximum public dose based on
airborne and liquid effluent releases of 1.17% ERL is 0.56 mrem. This
dosé is based on a member of the public being continuously present at the
point of minimum dilution n'e,ar‘tllle_r.eaetor building.

R, g e L T et

Occupational Per;gqnngl, I_{‘ad‘iation Exposures

Individuals for whom the annual whole body radiation exposure exceeded 500 mrem (50
mrem for person ) under 18  years of age) dunng the reportmg penod

PR

) nJlr-h AR

The final dosnmelry, Teports, for calendar year 2003 revealed tnat one staff member
received an annual whole body 'dost'; greater thati 500 mireri! “The' staff member received
638 mrem,

\y,_..
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