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NOVERViEW:

This report covers the period from September 1, 2006 to August 31, 2007, and is intended
to fulfill the reporting requirements of the U.S. Nuclear Regulatory‘Commission, the U.S.
Department of Energy, and the Oregon Department of Energy including:

*- U.S.NRC, License No. R-112, Docket 50-288 |

e Oregon Office of Energy Rule No. 345-030-010

e U. S. DOE Reactor Sharing Grant No. DE-FG07-02ID14387

* - U.S.DOE Reactor Instrumentatlon Grant No. DE-FGO7- 041D14573

We specifically wish to thank other funding sources including:
Portland General Electric
Concordia University

Reed College operates a TRIGA® Mark I reactor with zirconiuni hydride/uranium fuel
elements in a circular grid array at the bottom of a 25-foot-deep tank of water and are
surrounded by a graphite reﬂector The fuel is enriched to 19.9% in uranium-235.

The Reed College Research Reactor has been a resource for research and educational
projects in the Portland area since 1968. The main uses of the Reed Research Reactor are
instruction and research, especially in the field of trace-element analysis. In addition to
providing student research opportunities, the reactor staff works to educate the
surrounding community on thejprinciples of nuclear energy-and radiation safety.

There were 2272 individual visits to the Reactor Facility during the year. Most were
students in classes at Reed College or area universities, colleges, and high schools.
Including tours and research conducted at the facility, the Reed Research Reactor
contributed to the educational programs of 9 colleges and universities in addition to 15
pre-college groups. The reactor was operated 297 times on 119 days. The thermal energy
produced was 38 megawatt-hours.

The reactor staff consists of a Director, an Associate Director, a Health Physicist, and
Reed College undergraduate students who are licensed by the Nuclear Regulatory
Commission as reactor operators or senior reactor operators. As this report is being
written the licensed operating staff consists of 19 women and 23 men. During the
reporting period, all 12 reactor operator candidates passed their NRC exams and all 9
senior reactor operator candidates passed their NRC exams.

There were no radiation exposures to individuals in excess of one percent of the limit
during the year. There were no releases of liquid radioactive material from the facility

~and airborne releases were well within regulatory limits. There was one shipment of
radioactive waste. :

- The Nuclear Regulatory Commission conducted their annual inspection during January
2007. There were no violations or concerns. There were no follow up items.

Reed Research Reactor Annual Report 2006¥2()_07 ' Page 7



ialy blank.

intentrq

is page is

.. Th

[ B i

Reed Research Reactor Annual Report 2006:2007.




~|PEOPLE

Facility Stéff '

During the period September 1, 2006 to August 31, 2007, the facility staff consisted of:

- Reactor Director:

Associate Director:
Reactor Supervisor:
Training Supervisor:

Requalification Supervisor:
Radiation Safety Officer:
Health Physicist:

Stephen Frantz (4/94 — Present)

Vanessa Holfeltz (7/07 — Present
Susan Beaver (7/06 — 6/07)
Robin Bjorkquist (8/07 — Present)
Craig Wagner (8/06 — 6/07)
Tiffany Cook (8/07 — Present)
Juliana Arrighi (8/06 — 6/07)
Griffen Thoma (8/07 — Present)

Kathleen Fisher (1/03 — Present)
Becky Day (4/07 — Present)

~ Marshall Parrott (8/91 — 10/06)

' Senior Reactor Operators (. SRO):

Susan Beaver

Juliana Arrighi ' Robin Bjorkquist
Rachel Bond JrSteveniCaser=ic ;s 2in i Michael Chaffin
Thomas Chartrand Tiffany Cook ' Benjamin Fischer
Stephen Frantz Hilary Gray Vanessa Holfeltz
Cindy Joe Sarah Kemp Molly King
Kristen Lavavej Grant Meadors Tracy Mehoke
Marianna Mullens Elliot Naidus Derek Oldridge
Joseph Parmalee Alton Sartor Rebecca Schoenberg-Jones
Julia Schornack Kayce Spear Griffen Thoma
Craig Wagner Gillian Woodruff '

Reactor Operators (RO):

Constarice ~. Bailey

Quincy Cardinale Fluffy Cass

Asher Davidson Allison Edgar Michael Flashman
Rachel Fordyce Angela Frey Ryan Gersovitz -
Edward Griffith Alex Gurfinkel Jeremy Harper
Kimberly Hartfield Casey Hurstell Matthew Jemielita
Matthew King Jordan Kohn - Reuven Lazarus
Judith Levine ~ Christine Lewis -Eric Lindsey
Anna McGee * Alex Ragus - " Carl Rodriguez
Will Rosenbaum -Jacob Schwartzman Emma Seward
Jonah Simpson _ Erin Smith Sarah Spiegel
Daniel Wall - Trevor Young

Reed: Research Reactor Annual Report 20062007+ SUOvaand oy o Page 9
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The list of operators includes everyone who held a license at any timg:during the * -~~~
reporting period. ROs who upgrade their licenses to-SRO-during the reporting perlod are -
listed under SRO. All staff members are Reed College undergraduate students except Mr.
Frantz, Ms. Holfeltz, Ms. Beaver, Ms. Fisher, Ms. Day, i St VI

- ‘Ja-a)l‘

It is withisadness wie note the:passing bf Dr: Marshall Parrott who worked At the: reactmr
. for 16 years ‘and 15 greatly rmssed by all 0f us.. -51;:«;.' Al . ' y

Review Committee. The Radiation Safety Cornm1ttee is concerned w1th emergency
preparedness; health physies,iradiation;safety, physical sesurity,ienvironmental impact.;:i-
and the interface;between the-Reed Research Reactor; Reed Cellege; @mduthﬁfsufrounding:z
_community; The!Reactor Operations Committee deals with: the day-to-day operati s,of

the reactor, reactor-maintenance, reactor safety, operator: training,.andoperator ;. rr, 7 |
requahﬁcatton {T lie membershlp,of the,comxmtteestduﬂngﬂnhe nejporgmg .period 1§, shown Y

‘I(\r’[xclc'f B S J

Pt e oY oo ey g
Tom Meek;: fChaJJr {Rad ﬂty,on, Praqecnon Man(ag,er,) ,Trp]ag N[qtelear, fawer[,Plant) 1y
Norm Dyer (NeighborhagdBesident).. . woidw fuics el 8 ristsraizoas) enoimibmii
Wayne Lei (Environmental Director, Portland General Electric)
Kathleen Fisher (Director, Reed Environmental Health and Safety) ) .

B Y2V IR 4 iyl

Reactor Operations Committee
Steve Reese - Chair (Radzdﬁb’n‘ Ceriter Director, Ofegon)S’szte Univefs’m}) REt
Johnny Powell (Physics Fac*ult)S Reed Coltege)™ vy Buisinoazs 21 hog 5100 e o A
Daniel Getrity (CHémisiry Faculty, Reed'Collegeo= 1051 2:4i 10 iy brus o byoolece
Juhet Brosmg ( Phys;cs F aculty, ‘Paczﬁc Umverszty ) . '

2 vfyr oo RERSL oL

Ex Off czo ( wzthout' vote) on Bloth’ Commtttees

v et o |

' Peter Stemberger (Dean ofthe F aculty, Reed Collegej f) oy ‘
Stephen Frantz (D’ e[o;, Ree Research Reactor)
Susan Beaver (Assocz e‘Dzr*ectqr Reed Research Reactor} ))(
Craig Wagner (Reactor , 'ervzsor) N
Juliana Arrighi ( Reactor Trammg Supervzsor)

Reed Research Reactor Annuai éé?art 20062007 < - eiavon . ~-‘»:Pc’zg"e.'-1'0..



HFACIL’ITIEJSh

J.._l{»l

;AL-. _,’.11.1. AN

“1? mLm’ oL

N VARS CHY LS R ’.'uI stephonn .
Reactor Facility:- 7 i . 3 SR b

In-additionrtorthe-réactor, the. Reed Collége. has afradiochemistry lab:: The equipment -
available at the reactor facility includes high puirity germanium gamma spectrometers,:
alpha spectrometers, a whole body counter, gas flow proportional counters, ion chambers
beta coutiter§y. GelgeﬁMuller tiibes, néutron detectors, alpha’ detéctorsand thérmo. -
luminescent dosimetér-peadersi“These instruments'are used: for éxperimentsiand: mr.almng
in nuclear science and radiation detection. Two hand and shoe monitors are in the control

room. A liquid scintillation detector serves the campus radlolsotgpe comnutte)e yThe,

reactor facility has several systems for perforrmng irradiafions, described beIE)w

BN Larata il oy

istnd nossib

"“"):*i;’l“"} '!f")":"rs".. :

The frét’atmg spée‘:‘irﬂen vrack (“Iazy susan”’) i$ Iocated ifi ‘a well on rtop' of the! graphne
réflectot sugroutiding theddre! The rack conSists of d circularaftay:of 4Qitubular =
receptaclés; edchi6E whichican dbcommudate two itradiation: tubes: Vi §iholding up to
17 ml (four draiig)arerased in this systent. Samples aresloadéd in the specimen rack prior .
to the’start-up ofthe résvter. The: ravk-autoratically: rotates during irradihtion to ensure -
each sample receives the same neutron flux. Typically, researchers use the rotating rack -
when long irradiation times (generally greater than five minutes) are requ1red The
approxrmate thermal neutron flux in a rotating rack position at qu ‘p’b‘Wer 510 ,
1.7 x10™\WenP$ with ' Sadflitiny fatic of 6 The | specirién rack’ ok b’ *used for gamma o

irradiations (approximately 8 Rad/min) when the reactor is shht&é\)\rn“““ \ R
(OrInshA el Berdro® s i Animas AYURIFENN f.-'v.x"-{,;.-';
ASING B Bilnell temrnaense A boaf oo e it Ll

" Pneumatic Transfer System

»anlieie
The pneumatic; transfer; systemy (irahbit” )eons1sts of.an uradiatmnchamber in the ,outer
F-ring of the core and its associated pump.and: piping,: Ihls allows \samples to be: ) ,_1’{.):

ST

transferred in and out of the reactor core, very. 'rapldly whlle the reacto -s\at power...

\n‘ U /\\\\

Routine use of the pneumatic transfer system 1nvolves plaCmg samples 1nto v1a1s Wthh
in turn are placed in special capsules known as “rabbits.” The capsule is loaded into the
system in the laboratory next to the reactor.and is theqr transferred Pneumatlcally into the -
core-irradiation position. At the end of fa predeternnned time the sample is transferred
back to the receiving terminal, wheré’ 1t 1s removed for measnrement ‘The' transfer t1me
from the core to the terminal i Is about seven econds ‘maki gt hisomethod of u‘radlatmg
samples particularly useful for' expenments 1n\f01vrng radlolsotopes Wlth short half-lives.
The flux in the core terminal is approxrmately 5x1012 n/cm ‘s \_z'vhe\ré \the reactor is at full
power.

Réed Research Reactor Annual Report 2006-20075 .. . weiviii- esini s



In-Core Facilities

L mmmmar el e - . mm

The central thimble is a water-filled irradiation chamber about 3 cm in diameter. It
provides the highest available neutron flux, about 1x10'® n/cm’s. Speciasathple Holdets:
are used in the central thimble to provide max1mum ﬂex1b111ty in expemment design.

i [ ‘
A RO Gl AL, T IO OB R ST B L 2 SIS ST T

A fuel replacemen?t source holdér: assembly can also: be used as an ‘1rrad1at10n1fa01hty The
chamben flts mto a fuelt-element posmon w1th1n the core 1tself It holds only one specmlly

i

AP IR S : PR AT AT 'i‘z L i IR Ry
Fo1l 1nsertLon holes;:0: &cm 1n>d1asmeter -are dritled at var*on.s posmons through the gnd
plates. These holes allow. inseftingspeciat: holders contam'ng flux.wires infa; the:core 10,

~ obtain neutron flux maps of the core. o

In-Pool Eacllgtle

Near core, 1n-p001\1rrad1at10n facilities can be arranged for larger samples. Neutron fluxes

will be lower than i m the lazy susan and will depend on the sample location.

An iridium gamma irradiator is also in the reactor pool for gamma. only.irradiations.:

Beam Facilities 0 N
The central thimble can be evacuated with gas producmg ave \cal neutron beam T his
beam can be used to generate directional neutron flux, or for limited irradiations above
the tank. Prompt gamma analysis and neutron radiography can be chn\e,The ﬂux aboVe

the beam exit is approximately 1x10°n/cm®s when the reactor is at full power -

A LLE

Dusi T mw!}

Reed Research Reactor Annual Report 2006 2007 . Vi J{.P&ge 2.
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A total of 2272 1nd1v1duals v151ted the Reed Research Reactor durmg the year as derlved
from the visitor log:-Emtry List B. Individuals who-visitedsmore-than;onee-are counted,
for:each;visit, Visitors:include all individuals who areinot listed as facility staff; The» CLb
visitors included 59%wiho were in programs funded in- part by;the U-.$.-DOE;Reactor .
Sharing program. A large percentage of these were students in classes at area colleges
and:schodls ag: discussedibelow: ‘A graph- of ithechistory of visitor:attendancetis: shown in
figure ¥;-and alist for: the current:yearis-included as: AppendixiA vvolls ('Jt“! sgg. :

Consamt e seosi 2ol o

3000
212800 Jre i p o fi ";;:.iz.f it =ty
.lh_‘l;:;y.) ‘ Jir{( ;j'/ L i
2000 padnilernd ‘(if"«w [N AZRRTSRAN TN W TR VAT »
o i
1500 3
el msed nos
Lunfin enoitsl Sia1snen of ey =
R TG e ST} r:so \J;i»‘vi""""i'r‘r'r e
500
] - r ; - . - :

1990 1991 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Figure 1 Reed Research Reactor Visitors

- Reactor Opérations Seminar:

The Reed Research Reactor conducts an annual seminar series for students from Reed
and other area educational institutions. This non-credit course serves as an introduction to
nuclear reactor theory, health physics, and reactor operation. Some of the students
continue with in-depth reactor operator training and subsequently apply for a reactor
operator license. If successful, the individual may be hired to operate the reactor. In
‘addition, existing reactor operators may take the NRC senior reactor operator exam to
upgrade their licenses. :

Re.ed;Réise‘»drchfIééc;eror Annual Report§006-2007 e




During the reporting period, 12 out of 12 reactor operator candidates passed their NRC
exams and 9 out of 9 senior reactor operator candidates pasgeqlethen; NRG exams. ThlS
year, for the first time, we put a limit on the number of reactor’ operator candlda'tes

| 1“1:'.

Historically students who fail the NRC exam only fail one sectlon ; ncf they' : allowed to
retake that section later. Figure 2 is a graph of the number of licenisé apphcatlon each
year showing how many new RO and SRO licenses were awarded.at Keed‘ and how plany
failed to obtain a license. Following the large class in 200‘5 we began I1m1t1ng the number
of license candidates. R :

300+ o] 8 Pl

WSRO

257

90/

18

18

1962 |

T
©m
il

Figure 2 Reef& Résdatch R" c 1

Nuclear Science Consortium

In order to better use the resources of the Reed Research Reactor several area colleges
and universities established the Nuclear, Science Consortium:of the, Willamette, Valley,in;
1970. Funding for the Consortium has been derived from Reactor Use Sharing Grants of
the U.S. Department of Energy. This made the facility available without charge to
classroom groups and unfunded research projects for consortium members.

The following institutions have participated in facility tours, experlments and research
projects in the reporting period. _ v

Reed Research Reactor Annual Report 2006-2007. . . v sy oooPage 14.
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 Collége

X .Concord1a Un1,vers1t¥
‘Lewis and Clark dollege

‘__,,Llnﬁeld,Coll‘eige‘ e -
S l nu L DR R heaing ;
Hood lCommumty College

) Oregon Institute of Technology
Pacific University
Portland Community College
Portlapgd State University
‘Warner:Pacific University |

N

r , e 1S " Ieed
- A

-
r

Special Croup_ 2

Advocates foWomen | in Sciense; Engingering, an Mf%g;s;

Apprenticeships in Science and Engineering’
Marquie at Hope Village
Saturday Academy
Successful School Trans1t1on

is &gréph s' ong 'the hlstory‘ of VISltlng groupé

B T I or . :
FO e ‘H"Hl'J b IIDGYIL S L Oy Toedal (L
' o B . .
[N ado i stdninoy RUL TS SR - U S M e
3 { it .
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' Speciat Groups,

;
SRR S

1171998; 199‘! A 1998

Flgure 3 VlSltlng Groups

Many reactor tours include hands-on use of facility equipment to conduct experiments in
radiation science, health physics, and nuclear physics. A typical lab involves determining
the background of a Geiger Muller scalar system and then determining the half-life of a
sample of radioactive material. College classes are generally more closely tailored to the
individual interests and needs of the Consortium faculty member involved. Experiments
include more direct use of the reactor itself by the students, more detailed analysis of
materials, and emphasize the incorporation of other classroom activities as much as
possible.

Several special programs for gifted children use the reactor for projects. These are
designed to enrich their educational program and prepare them for college. Some of the
groups who use the reactor target minority and dlsadvantaged youth who are. hlstoncally
under-represented in science professions.

High School Student Projects

The Reed Research Reactor continues to be used in independent science prOJects initiated
by students from several Oregon and Washington State h1gh schools.

Concordia University

The reactor provides training and experiments involving radiation, radioactive material,
environmental sampling, and trace element analysis for the Environmental Remediation
& Hazardous Material Management Program (ERHMM) and General Chemlstry at
Concordia University

Reed Research Reactor Annual Report 2006—2007 Loyl




Scaler Klt§ o

Through the generosity of Portland General Electrlc the reactor lerids ‘out Kits contalnmg
a Geiger counter, a scaler, and some small exempt solirces to Iocal hlgh schools for their
use in their Advanced Placement Phy51cs Classes SR S I

Reed Classes =~ = = §

‘. . Chemistry 271 students used neutron act1vat1on analysis to determme chemical
composition. of 4n unknown compound. :
. Chemlstry 101 students deterrmned the half-hves of an actlvated sﬂver dime.

Industrlal and’

The Reed Research Reacfor is ava1lab1e for 1ndustr1a1 or. commerc1al concérns when 1t
does not conflict with our educational goals. As in the past, the primary operations
involved neutron activation analysis of materials or environmental samples. The facility
also provides radiation protection training to interested parties-and:schools in:the area.

¢ SBRE RIS BRERH W
s nesviovead dal leoigy & 2z
RYEORE “u; _"3 nﬂ*nt'rr:’):')') i 15 Iy
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Operaﬁo‘ng:z‘?: o g

_ Durlng the year the reactor was taken critical 297 times on 119 days. The total energy

produced was approx1mately 38 megawatt hoqrs Operatlng hlstory by month appear :1n

s

~ table T.'A history of the data’is Shown in figiire 4.

R EOR A LR

1., Times Crmcal
September " 21
October : 58
“November - - oo 35 ‘
December - R
~January . ... 11 b
vV Fdbruary 2200 SR o4 L
March .. 25
Aprll SIS AN R L NV 5011' E
May 28
S
July 13
August 12 .
Total 297 119

pays Operated

. Table 1 Operatmg Hlstory‘ N

4001

Times Critical’

356

300 -

250 45

266+

200 i

A §

1990° 1991 1994 1995 1966 11897 1996, 1666 2000 2001 12002 2003 3004 /2005 3606 2007

Figure 4 Operations

Reed ResearchReactorAnnual }erbft 2006-2007" .o v e eV Page 18



Unplanned Reactor Shutdown '

There were six 1nadvertent reactor shutdowns (scrams) as, shown in table 2 they were all
explained. The number of unplanned reactor shutdowns is consistent with the:past:as shown

in figure 5.

PR IR0 LRl B

A0 ey, oo st ean

‘Date - Sc‘rﬁ?n Type

Citise Of Scram’ v = 1 5% ¢

9/19/06

Linear and

. Percent Pawer |

TSRS I

Operator 1nattent10n

v N Fos hry e v AR O Lt WA e 8 5 MRS VAT | P TR AAS £, i} Mot

1/15/07.4

LT e

Manual'adj Stment df hhean‘chénnel

[ED)
Linear and -

2/22/07 | <% Faulty lab instructions o
- | -Percent Power 2l

3/29/07 | Perpent Power Loss of facility power -

3/29/07 |~ :Linedr ~ | Operator inattention

7/26/07 | ¢kinear

’ Accldentally pressed 1nappropr1ate range Qn'L'near channel

. :ooo 20017 2062 2003}

© 2008

Flgure 5 Unplanned Shutdowns

S
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, aS
fac111ty proce ures Beed College mamtenance personnel ass1st w1fh roufine preventatlve ,
-‘ 1 o)

maintenance to aux111ary equipment. Slgmf!lcant malntenance opera,” ns
part of a regular schedule are listed in table 3. '

v
PR B : s
[t i et

Date Maintenance _
9/8/06  Changed primary filter=7" " =~ a2
9/25/06  Replaced APM dlsplay . -
10/12/06 CAM taken out of service due to min ﬂow fail
10/16/06..,..Put APM.and GSM on new blowerinloft .. ...
10/18/06 - Replaced CAM flow sensor
10/20/06  Changed primary filter
12/20/06  Changed primary filter
12/20/06  Added carbon filter to primary make up water line
1/10/07  Fuel element dropped and retrieved
1/19/07  Changed demineralizer resin
1/29/07  Changed primary filter
- 2/1/07  Replaced shim rod motor »
3/16/07  Replaced bottom part of console power on button
3/30/07 Installed Reactor On light
4/4/07  Changed primary filter
4/25/07  APM replaced with spare’ APM, due to punctured detector w1ndow
5/4/07  Original APM reinstalled with replaced detector from spare APM
7/23/07  Changed primary filter

ey e o AL
1 ks B

Table 3 Significant Maintenance OQperations

Safety Reviews App’rdved by Reactor Review Committee
Title: Adding Ahﬁmony-Beryllium Source '

Date: November 1, 2006 |

Summary of Proposed Change:

This experiment will add an antimony-beryllium (SbBe) neutron source to the core as
a special experiment. Although Routine Experiment #1 allows irradiation of both
antimony and beryllium, when they are mixed they produce neutrons so a special
experiment was deemed necessary. Ultimately this will replace the americium-
berylhum (AmBe) neutron source currently used.
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The AmBe source is 40 years old and gene;at helium gas during its- o,geratlon
Internal pressure could, someday, cause it to led Jt v;oﬁIcLBegood t6 replace it

The SbBe source does not generate helium gas. The antlmony is. actwatedby the
neutrons in the reactor, and generates a high-energy gamma ‘When it deca’yS”Th‘ls
gamma has enough energy to cause the beryll}um to emit a neutron. Th1s isa o
regeneratiw neutron source. T €G] radloactlye af Rower arid then .

ron, ,,,Ele antimony | becom etV d
emlts gamrﬁas by decay (602 day half-life)’ even after the "‘eactorgs shutdown The

PN

decay of the antlmony with the berylhum produces source neutrons m the shugdown .
reactor, Here are the feactions: * & LIRS G 9onRTL

e e WA et T A | Y TROTAN S0 4T <

A Ve I 1+ Y M S A 4 b

Iﬁzzrsb:‘u*fa;fy;

9Be y—-+ 8Be +

T - A e,
s bop e e
[ .

A ST S IR b f e S

NI,
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During the period:July' 1y 2006 to June:30y 2007 personnel d051meters were: 1ssued to 52
Reed studénts and staff) ‘anid to twoicontiactors. Since:dosimeters:are chinged:on:a:”
calendar quarter schedule, this period-is‘the closest to thesteporting ;p‘efiod::_ljndividUals G
‘were issued beta-gamma sensitive ring badges and whole-body badges. The Director and
Associate Director were issued-beta-gamma-neutron sensitive dosimetry. ...

During the year the largest annual whole body dose was 20 mrem deep dose equivalent.
The largest annual extremity dose was 110 mrem shallow dose equivalent. Both of these
were staff members (not students). No one exceeded one percent of the federal 11m1ts

Fixed Area Dosimetr

Radiation levels are continually monitored to provrde an mdlcatlon of the average
radiation levels in the reactor bay and dose outside the facility. This year areas d051meters
were also placed.in the sarnple counting room and the control room. All dosimeters
monitor beta and gamma radratron Two locatlons also measure neutron dose.

The deep dose equrvalent radlatlon measured by ﬁxed dosrmeters durlng the perrod J uly
1, 2006 to June 30, 2007 are shown in table 4. Since dosimeters are changed ona:
calendar quarter:schedule;.this. perlod is the closestto-the reporting period.. :

e T AR Ve (e AT . [P ST NI ) S PRI LETIILETS Y \ o~ —;r"ﬁ'j
Location Height Radiation  Jul1- Octl- Jan 1 - Aprl-  otal
. (m) Detected  Sep 30 Dec 31 Mar 31 Jun30
East Wall 1.5 B,Y,n 19 20 CepeRSidLd Prih 0T DT
N(.)fth W?.lll'5€i’ e ! ‘6 ﬁ’ Y Sh e 1(2\11 ! ‘:-,31-;::-%21 oy J}(4l.; WS IR
- West Wall 1. 0 B,y n’ 7 15 17 19 SRS L. S
South Wall 1.6 B,y - 20 33 29 17 99"
North Wall 2.3 B,y 14 16 22 17 B L
North Outside 28 [3 y 8 15 lél ’-'22,-' g 10
RoofOutside__f__._,: '04 o BVY ey x‘"\O'-‘-,;"\iz‘:;“‘-‘l'l~) J.{O, g Sl
A S G N?) i 7 x - RS U R U ICDRIARLSEY A NS0 IS RTHE SRS ICY S EoRN SENSE S RO PN For W T
East Outside "1 5 B,y o - 0 0 '
South Outside 04 B,y 0 0 0 0
. Counting Room 1.5 B,y 0 -0 .63
Control Room 1.5 B,y 24 28 cmith
fieo oo ‘Tabled. Area Radiation Dosuneters.; e

‘e(doses are:in mrem pér-calenddr:quarteryy i
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,Gaseous ReleaSes

The only routine release of gaseous rad10act1v1ty is from 41Ar (1 83 hour half 11fe) and
'®N (7.13-second half-life). These come from activation of pool water,and air iythe pool:
“water and in the irradiation facilities. For calendar year. 2006, the average gaseous
activity at:the:site-boundary was.1.04 x 10"%%Ci/mil, which weuld deliver.a dosetoa:-
_ member-of-the:public of approximstely 0.52 mrems well below: regu}auoryg gmdehnes and
constraints:; Flguraé shows the ;gaseous releases for each year i elnberdre e :

LA BT -5390 )

s el b raad e sy sy
popeioc? e e e o

s SIS J22 s L sy

TR 111755
B Oty

rs sl o fros RIS
8IS i

TG00 A GG 10,

- I B3
ranl e

5D NETIUSTT SRk

seag et o nibe ol i 2o

voofle s VOOL 00 na.
1% aped 113
- m«»-«-wEi-gm:e 6-Gaseous-Releases-Actluty (yCl/ml) atnS.ltewBoundary._, -

trugd - T aed PO - st
87 szl 18 1aid] lf_ 95§47k

ng“uid Was;g Reléases

‘No 11qu1d radloactlve waste was feleased from the Reed’ Research ﬁeactor durmg thlS ,

2663 11500617 Bobs 20061

fobie

l/
prey
—

reporf Perlod L; l ! ) - '
08 £e UL CR T
CL i ne ; 2 7}
Solid Wast'é}l)ispﬁs*gi' AP T

_There Were no- shlpments of rad10act1ve waste from the facﬂlty dunng this reportmg

, perlod X i
; L" 'J

)«y; [ald

En 1ronmental Samphng

MRS A SNt O KR T 8 GRTIR B M et L B e feeerean

Soil samples taken from thearea’surraunding thefacilityishowed no activity above
background. Water samples takenfrom'the facilityls secondary:cooling system showed
no activity above background. The nearby canyon was sampled for activation products
and tritium, but showed no activity above normal background.
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APPENDIX—~A i V|S|T6|§s

B R

In‘s_titution -

10/19/06

A0

i Prirpose T [ < f Fundmg_ ,
" “'Reed * Maintenance ¢ 1 Reef(f
( De La Salle ' < Mdintétanee 7 1 ]
Maititenance 1
09/08/()6 Maln’tenance 1
09/08/06°" : Mamtenance 3
)i _" N Operatlons 1
09/11/08"" Operations 1
09/11/06" - Semmar Tour - 32
09/18/06 I L Chent' 101 Tour 23
09/18/06° : United Fire Mamtenance 1
09/18/06 - “'Reed Operatlons 1
09/18/06 e Reed™ Opérations 1
09/19/06" % = ) ]Kééd_“ Chem'101 Tour 53
09/20/06 *Reed: Chem 101 Tour 27
09/20/06~- Unlted Fire Mamtenance 1
09/20/06 ** ! I Reed” Gperﬁtmns 1
0921006 * » ‘Reed Cheni 101 Tour 36
09/21/06-* ! “rReed Operations 1
09/22/06~° = I“Reed Cheni®t01 Tour 24
09/22/06° - - “Regd Opétations 1
09/22/06 = ¢ - Reéd. Wipes 1
09/25/06 - 40 Reed Mamfbiﬁance 1
09/27/06 . ¢ Rge 'rarmng 14
- 09/27/067F = éekly 2
09/28/06 me Inspe&xon 1
09/28/06 - Tramlng 18
09/29/()6 - Reed Blmonthly 2
09/30/06 " ="Rieed Bimiofthly 5
10/05/06 Porﬂand’S'taté'Umversny' Ttaiing 1
10/05/06- COtRegd™ Tratding 15
10/05/06 ~- 2 Rged Weekly 1
10/06/06° | ! 2R Tréiring 16
10/11/06 - 2 I@eed Opererﬁons 3
10/11/06 - = ged - Opéfations 1
10/11/06 -~ * Cleveldfid’ Hl_gh School ST our 22
10/12/06 .~ =" 'Rééd Opérations - 3
10/12/06 CREEd Training 15
10/12/06 . : “Reed Weekly 1
10/13/06 3 Portland Strate Un1vers1ty *Tfalnlng gt
10/13/06 - : : Training 8"
10/14/06 Operatténs 1
10/14/06 “Totr 3
10/15/06 - Operations™ © 1
10/17/06 - Maititenance 2
10/17/06 Uhite& Fn‘e Maintehance 1
10/17/06 <t Reed Operations 1
10/17/06 - Reed " Tfaining "+ - 1
Reed Maintenance 1
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Date _ Institution e . Purpose » ”# ar Fundmg_
- 10/19/06 Reed e e Weekly/WIpes 7137 "Rééd
- 10/21/06 Reed . Maintenance . 2 Reed
10/23/06 ',",'i_z""'TJS_GéﬁEfaI;AECb(gﬁﬁﬁg'Ofﬁce' T Af,idlt_"'”"“B“
10/23/6 ¢~ [ Portland HazMat Team ™~ = °° ="~ T diding " 1T
: 10/23/06 i ' Reed Commumty Safety Trammg 1
10/24/§)6 = Operatlons : 1
10/24/@63_1' : Weekly 2
10/25/06...: - : O]?eratlons 1
10/25/06.. s | Training 3
10/26/06 ;; [ 'Ope,rat;lons 4
10/26/06. ;7  of Traiging 3
10/27/96 €7 Opgrations 1
-10/27/06., i i1 TOUE.: 1
10/27/06; 5 ; Tralmng 6
10/28/06 _ Operagaons 3
10/28/06 o : Tour 2
10/28/@6 S I Y "I,‘ralmng 2
10/29/66.. ; ! i REE Training 5
| 10/30/0,@.& i “United Maintggance 1
10/30/06..51 & uol Ree Operations 4
10/30/96.-¢ 2 IRES Operations 1
, 11/01/@6_x st ayoT Reed. ’Erammg -5
: 3
9

11/02/06. ; i 2t C,,lgeedz: i
' 11/03/(}16 i i d,};{‘?e‘ ; Tou
11/03/06. < : anrsiged; Trammg
11/03/Q6r 9 L ot &;egl!- Training.
11/04/06- 5 c viReed Operat{lons
11/04/06., 'I ! IoteTers ﬁﬁin ;Tour
11/04/06.5 41 onResdr Trainjng
1/0406,5 ¢ iaResds Training
11/05/96 -, » aRead s Trainjng
11/07/0: o154 naRes 1., Maintenance. .
11/08/06. &1 v Reed: Inspeetion
11/ 08/96 A + Repd Operations
11/08/06.5  &: soReeds Traiping
11/09/66..« ¢ roReed o) Operations
1 I/IO/Q,@... P Cznn B,e@@ & Operafions 1
1/ 10!9!3,;- e Bsed . Operatians. ... 1) 1
11/10/96..5 ‘ a1 Reed ~Tour 52 Reed -
11/11/06  ~¢&: v Reedv Operatlons -1 Reed
/1106  Tour 2 Reed -,
/13063 2t o Traiping o006 Reed
11/14/Q6.: 3 ced; Operations 1 Reed
11/14/06.,«: - Portland ElreJBureau Training 4 Reed
11/14/06.. ¢ R@ed _ Training 1 Reed. .
11/15/06. : Reed-Physical:Plant ‘Inspection 2 Reed, -
11/15/06 . = ¢ e A Job:Interview 1 Reed
11/15/06,..¢ ] - ~QOperatjons 2 Reed
11/15/06:, Reed Operations 2 Reed
11/15/06 - i Portland Fire Bureau Training -6 Reed
11/15/66 » “.Reed Weekly 4 Reed
11/16/06 “Reed Training 12 Reed
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Date..

i Institution. .. .. 1

11/16/06-/ - Reed Tram’mg 15 Reed
11/16/06% ¢ L Reed - Trhiniig 4  Ree§"
11/17/66 N Ree&’ g jeals ‘Expérinient - 1 Reed
11/ 17/06 AL ‘ Umted ‘Fire Mamtenance :
11/17/06%° ‘- Rex Putna High School Tour
11/ 17/06 = e f Reed "Training
11/19/06% " Reed -+ Bimionthly <"
11/19/06°- ok zh Reed Trdining .
11/20/06 - ! 1 Reed | Bimorithly

: 11/20/06 ¢ SOULREEE Maintehance
11/21/06 : B Reed* A Operanons b
11/21/06°° Tortland Coh&mumty College L T01ir
1 1/22/06 v Reed “Tour
11/23/06%° : ’Reed Weekly
11/25/ ()6 : TRé&A : Opétations
11/25/06-- i Reed “Training
11/26/06°* I Reed Physu:al Plant Maiiitenance
11/26/06" f = SULEReed Opéfations
11/26/06 s T Reéd Opetations
11/26/06 - - ‘Reed Tralmng
1 1/29/06‘ « Umted Flre Meaintenance
11/29/06-+* Reéd Tratning
11/29/06 AL Wedkly/Wipes
11/30/06 * ) ' Opepaﬁons
11/30/06 Mt Hood Cbmmumty College LFelir
11/30/06~ - Oregon Eplscof)al School ETotr
11/30/06 * .~Portland Commum‘ty College Lot . 21
11/30/06 - : LiReed EFour 2
11/30/06-  ° sori Reéd: - Traiing 5
12/01/06-° & Reed Tréifing 1
12/03/06 v Reed Trhmmg 10
12/05/06 Portland Fire Bureau Inspection 1
12/05/06 * 'iRiged” \ T Totr 2
12/06/06 -+ * i {Reed»f-* Traiding 7
12/06/06 " ] Wéekly 2
12/07/06-- ' Tfal‘ning 7
12/08/06 - . ~ Opétations 1
12/08/06 = - - fouios Operatims IRRER I
12/08/06 > = ‘ “TFour 1

- 12/09/06 - wReéed Trammg 9
12/11/06 - : Unlted Fire Mamtenance 1
12/11/06 ge Reed Operations 1
12/11/06 i o Riged: Opérations 1
12/11/06 Portland’ Pohce Bureau Trammg 4
12/11/06 5%Réed Training 2
12/12/06: 2R éed. - Operatlons 2
12/12/06 ‘Reed Tour =127 1
12/12/06 - Portlarid Police Bureau o Tralnitg - 7
12/12/06 "Reed: Training v 1
12/12/06 ' Reed B £ DWeekly v 1
12/13/06 - Portl'a’n'd P'olice"Bureau - Training - 5
12/13/06 “iReed - 3

Trammg
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Dt ;__-Aﬁﬁﬁﬁdnﬁ..__“ ———

~. Purpase

#  Funding -

- 02/01/@7= 5 ")
02/05/6}_),2 5 i
02/06/0,7.::~ o ]
02/07/0% 5 i
02/0H07= =1 »

12/14/06. < ci'
12/15/06 5+
i
i

B Ree&m o
Umted Fire
Reed Physrcal Plant

2 Reed
+Reed

12/20/06:3:?{
01/02/07 -
01/03/07 . > >
01/08/0.,7L g 5
01/08/07..+
01/08/0’[‘_'.“
01/09/07- -
01/09/07- +; ;
01/09/07;; 5

.....

: Portland Geperal Electric
» Reed-
USNRC
sonsReed;,
Reegd.Physical Plant

01/09/07; =+ ;; +Reed au

01/09/07. s, i ;z,R._eed
01/09/07 -5 ;1 Reed
01/10/07..:1 e Reed
01/10/97.- = . S-NRC

01/10/97: 5 7eek
01/10/97. s i e lRe.edz
01/10/07 . I :mliﬁedf 1
01/10/67- I ~Reedr
01/11/Q7=5 ; a1 uRﬁcdr <
01/12/87.,3 z acReed
01/12/Q7 3% £ "*1Reed WY

PAS(6T: ,Rﬁe \) . .
BT il
Reed

01/12/07. 57
01/12/07; 2
01/15/07; 711

—— hmy

01/15/07: zij 1t Reed
01/15/03:5 ¢ ‘Beed
01/18/0%.5 ¢ yalkeedr
01/18/Q755 i qofkeedr
01/18/07,5 6 n aRegd
01/19/07:5 i ao'B?@d

01/24/97-5 < Rged
01/25/07 3 T n nikeed
01/?.5/431.{;,?1 Reed
01/26/97, - v v Reed
01/29/07< 5 ! e Reeds,

02/01/Q%- = Grlkey Intemagqnal Mlddle School

02/01/07 % t ,B.eed

02/09/0% >
02/12/97 .5 i
02/12/075 Warner Pacrﬁc ‘University
02/13707. United Fire

02/13/07 -, o .- Reed:

02/14/07-: Radratlon Safety Committee
02/14/07- ; + = Canberra Instruments
02/14/07. 5 = .iReed

- Maintgnance

~ Inspection

. Opgrations;. .. -

i :’Maintenance. s

~ Maintenance

iy J\,_}

ooy, S TFAINING 2

. = Traiping;ety,, ©

- Maintenance ;..

- ..:Maintenance-. -

Maintenance

-, Training,
Tour..
Inspectlon
Inspection
Training

Maintenance
Mainte,nance

Training
Training
Experiment
Inspegtion

Maintenance
Training
Wegkly

-y Trainjng

_Operations
Operations
Operations b g
o TEAING oo 1
Operatmm; erlmo@
Training .
Majntenance
+Tour:
Weekly

-

) r-t
SN

Trajning
Operations
Training
Operations
Maintenance
+Tour
nLour
- Weekly
. Training;
Training
Training

. Training
Operamons
- Tour

Training
Inspection

Maintenance

o
S~ NWAsON—

_m e, NN R, WIS WRDLWE A WRODWD

oy 'R"é“é'd""

Reed
Reed\ S E :
Reed,.: i
Reed.;; . ?
Reed. - I
Reed-_<- L
Reed: : .
Reed
Reed:, ;.
Reed:
Reed .~
Reed -
Reed.
Reed.- -
Reed 5

Re(;d i
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¥ g u’l_’pose O # Fﬂnding_ 2'
- - Training 2 Reed : .2
02/14/072% = © Weekly 2 e
02/15/677 : Maintehance 5
- 02/16/07:A L Tra;ﬁing 1
02/17/67+ ¢ Traitfing 4
02/21/07+ £ .7%¢ b7 Mairttenancé Livels
02/21/077, - Réed Oparatlons 2.
02/21/07-" : Saturd'a‘y Academy 290w Tour s P11
02/21/07: % 1Reéed: Tramlng 2
02/23/07: Reed Computer Information Services In'spection 1
02/23/07+-" ‘- State bt Oregon Inispettion 3
02/23/07< * I foc’Reed Operations 2
02/23/07 % : Reed Operations 1
02/23/072 < 1 iReed Opérations 1
02/23/07-%  ~ 1020d: CST , Training 3
02/23/07 - Portland Ex;ploSwe‘ Disposal Unit Training 1
02/26/07’11‘ A { " Training 1
02/27/07:% Training 7
02/28/07 - Operations 1
02/28/07°5 & , Training 2
02/28/07" * $ ?NReedf Weekly 1
03/01/07 ! 7iiiReed - “Operations 1
03/01/07-F % Reed Operdtions 1
03/01/07 - “Reed ' Operations 1
03/01/07-%  Gilkey Intematlonal Middle School L Tolir 3
03/01/07.5 - - rReed Wiges 2
03/02/07 :» i ~; ‘Reedf Traiffing 8
03/04/07 ¢ uiReed Opéretions 5
03/04/07 = - 206iReed LTolr 4
03/05/07" ¢ gitReed Operafions 1
03/05/07". - & PacificiUniversity bTofr 18
03/05/07 - 5 - zrioiReed’ Traiting 2
03/06/07 siRéed” Operafions 3
03/07/07 suiRéed: 4 ~Opératiens 2
03/07/67- I enoReed: Training 4
03/07/07 - . 1! Reed Hee s iWeekllyooia s 3
03/08/07" -k 2uReed Operations 3
03/08/07" * £ Pacific University ETour 11
03/08/07 * Portland Commumty College “Tolr 16 f
03/08/07 =~ .0 stasReedst Training 4 Reedilis
03/14/07 ! sonaReed Weekly 3 Reed“ i a‘w” h
03/15/07 5 United Fire Maintehance = 1 & :
03/15/07 10 Reed ' Operations 1
03/15/07 griReed Traitiing 4
03/15/07 o i Reed! Wipes 1
03/16/07 Lo wisReed Maintenance 1
03/16/07 - © Comimunity Hospital . “Totr 1
03/16/07 - Kadlec Medical Center s cToutst ~re” 1
03/16/07 - . Merlo Statton:High School “Tour 8 .
03/16/07- ' Oregon Institute of Technology “Tour 6 SR
03/16/07 - - ‘Successful:School' Transition tTour 12 USDOE '\‘v-
03/16/07 Prowdence Hospltal Training 6 USDOE
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~Purpese  # Funding

03/16/07 ;<.
03/20/07. 5 .
03/20/07-.1
03/21/07- <
03/21/67: ¢
03/21/07-.:;
03/22/07 =1}
03/22/07:: 5
03/22/07-5
03/23/07- 4
03/23/97=5
03/23/07:. 51
03/26/67-<
03/26/07, ¢
03/27/0%: 4
03/27/07-1:
03/28/07.51
03/28/Q7- 5
03/28/0Fx.-
03/28/07-;
03/29/07- 4
03/29/0%:: 51
03/30/0%4
03/36701¢ #1J
03/30/07< &
04/03/07:.5;

- 04/04/07-9

04/05/075:
04/05/07< 51
04/06/077 21
04/09/0% 51
04/09/07= 41
04/10/072 5
04/10/0%: 7
04/10/07 .2
04/10/@1954
04/16/071 7
04/16/07:

04/11/67=5 -

04/11/07<5
04/11/07 -5
04/12/07 .5
04/12/07:%
04/13/07< 5
04/13/Q%: 2
04/13/07" '
04/13/07 .-
04/13/07;
04/15/07°

04/17/07: .

04/1870"7‘ :

-

5 Ingtitution
¢ anReed
I Reed
35 Reed
! o.1Reed
» onReed
—Dav1d unglas High School
5 ~‘Reed
Reed Communlty Safety
-oiReed RIS 10
no-Reed:;
3 nReed
2o Reed
: zrReed
a nnlkeed

—

e S N T = T

v (Reed Lol
¢oReedr
0 ar:o”zRﬁ@Q(i
< wReed”
! i Reed
H );R;ced 3
{ Rneq 8
I uRﬁQd{" ‘
£ 1Re®d e odu® -
¢ . 2 Rged
3 orResds
z erioifeed!

Beed
2o Reed;
21 . Beed

[

< anReed”
£ e Reed
Mpited Fire
L cuReed”

¢ ConcordigUniversity
2 Roed
Re&d

,_.
e

o1Reed]

vIReed

i sonoReed

! ar,:'-;.Re.edilj. '
o Reed!
Reed
Rﬁeds ¥
.Reed :

Lane Middle School

R

(‘. o ‘Reed
0 Reed
? - ~Réed;

o i TralnIng s el

sz Fraining st

_ /iy Trainifgasd
+Re@d : L

i .OperatiOIle;o‘_')

Reed . - 3.:-_

‘Traimng- 2 Reed .
Maintenance 3 Reed.:..
- Operations 2 Recd\

Operations 2 - Reed :
Operations 1 Reed .~
Tour = . 45 USDOE-«
-~ Weekly Reed ;
Inspectigny;,» Reed
Maiménance Reed. !
- WipeR e Reed ¢ ©

o Jf__}@pﬁmtkoﬂs( Reed - .::-
‘Opergtions Reed i -

hTour Reed\s .
Training Reed
v-Trajning Reed

. Reed .-«
Reed.
Reed =
Reed -
Reed ; ..
Reed:.+ -
Reed: -
Reed.:; =
Reed =+ -

-y Reed

. Recd T
Reed
‘Reed
Reed. .
Reed .=y
Reed . :»
Reed =inr
Reed . . :
Reed LE
Reed, -

UsS DOE
Reed -
Reed
Reed =
Reed i
Reed-.
Reed. .-
Reed
Reed
Reed
Reed

~ Reed

US DOE
Reed
Reed
Reed
Reed », ::

S

2

© Weekly
Maintenance
Operations
Opergtions
Training
Bimonthly -
Training
Maintenance
1. Training:;-i:
Training
Training
Training
Operations
Training

S
[97)

'—‘.-_.-N.-uNN\o»—aAf:i;NN»—aNNN»--@NNA»-_»—SF—'-we»—-

Operations
Training
Maintenance
- Opergtions
LHleur

Traiping

fu—y

siTretnin® bagine’
Maintehance
Maintefiance
5 iiGraining
RADR;Tour
Training
RAD Tour
Operations

ReadNu—maskown

[=)

: Tour

Maintenanée
_«RADFour. :

S W
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__Paipose __ # Fundmg_
04/1 8/07« 3 Maintéaance 1 Reed .-
04/18/07°" " Traitfing 4  Reed V7
04/19/6754 . Traitling 4 Reéd‘_fi N
04/20/07=% Trammg 2 Reed" -
04/22/07°-%  * e Traiding 1 Reég
04/23/07 <+ = e Re&d _ i Touf # Ui 3 1 -Ree
04/23;07)%}” i g R@egf e o ;ralmng o g lﬁegg
04/24/07 © ¥ 57 Ree 77 hee Trainingt i 06 SReld
04/25/07-%1  ° 'V.i«Rééd Traihing 13 Reed
04/26/07° 3 v *Réea“ “Tour 10 Reéd
04/26/07: " ‘Reed _ Training -7
04/27/07° 24 2 :Reed e 0perat10ns LSRRI QLT

04/27/07
04/30/07-

- 05/01/07 27 ¢
05/01/07 = i
05/02/07-+ !
05/02/07- <~ ¥
05/02/07- v
05/03/07- "
05/03/07 - 9
05/04/07 -1
05/07/07- =1 =
05/07/07"% -

05/08/07- - ¢

05/08/07: ~ -
05/08/07"+ =
05/08/07 * -
05/09/07 =

S

i1 Reed

> WS MRE

TUSNRC
SR
’ 'US NRC
i:Regd
iREed
“US NRC
Réed
Reed'
“US:NRC
uoReed
US'NRC
5" Reed:
“Uhited Fire
2003 Rigeds

o

Forest (}ré*ve‘--FI1gh School

007 o Bxai 4ot

p:;.'fr i InSpCth@h" 5y 1
Ofrefatlons 1
Yo Ta a1

4
2
1

it o BRam 208 2aui g g8
1
3

Tour

Opérations
‘Bxam

99BXEm #oines "z?rg A

05/11/07- <+ = a0Reed
05/13/07 " ‘ 2o Rged ' el
05/17/07+ - f "Reéd Traimng 2 Reé&‘ TUED
05/17/07- ¢ i+ Kennedy'High School T

05/18/07

05/18/07 -V [Successful'School Trans1t1ﬂon

05/18/07 -
05/23/07
05/23/07 ¢
05/24/07 “f ¢
05/29/07 '
05/29/07
05/29/07
05/29/07

Utiited Fire

318 Reéd

¢ Reed
bl Reed
Mathesbn .

5 1Mainténance
+1; Maintehance:

Mamfenance

‘Tour
M¢dintehance

05/30/07 - i ‘
05/30/07 B by s Mdintehanice s v D g
05/30/07 ? roReed :  Tour 2

- 05/30/07 Portland Fire Bureau : ‘Lo Training 11
06/02/07 - 2 d: worocs i DiAlumnpTour: ©i26:
06/02/07 - Operations 1
06/06/07 ©ocrwnt e Weekly: il e
06/07/07 Suts o Wipes o ve o phan
06/19/07 Maintéhance 3
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Date: Institution T ~ # Funding "
06/19/07-x  : - .-United Fite = Maintenance 1 Reed :. .
06/19/07s+ - « Reed RSO Class 1 - Reed:

- 06/19/07s5 H v 1Reed RSO Class 11  Reed.: .-
06/19/07.. - z <; Rged RSOClass . 14  Reed:. ..
06/20/07 . + i < Reed Maintenance 2 Reed: - -

- 06/20/07- Apprentlceshlps Science and Engmeermg TFraining 2 USDOE
06/21/07- ;i £ «r Reedr RSO Class Training 8 Reed
06/27/07::; Apprentlceshlps Seignge and Engineering Training 4 US DOE< :
06/27/07.;; & - Reed’ Weekly 2 Reed.-
06/28/07=5 0. " .Reed Opetations 1 Reed - ..
06/28/0%- % T “Reed T v Tour 4 Reed - -
06/28/07:.; Appre}ntlceshlps Sciense and Engineering Traiming 2 USDOE
07/02/07=¢ 'c " Reed Alumng: Tour 2 Reed
07/02/Q7-:. Poﬂland Packaging " Maiptenance 1.  Reed.:
07/03/07=. »,Apprc:ntlceshlps Science and. Engmeenng - ~Traiging 4 US DOE
07/05/07=5 b Reed * Maintenance 1 Reed Agz'-
07/05/07: » ;o .+Reed ' Qperations . 1 Reed. ; -3
07/05/Q7- s Apprenticeships Sclence and Engineering Training 6 USDOE: .-
07/05/07 s;Apprenticeships Scienge and Engineering Traiging 1 USDOE
07/06/0%75 5Apprenticeships Scietice and Engineering - {Fraining 1 USDOQOE
07/09/07...5 c ~Reed Maintenance 6 Reed
07/09/07- = ! 2::7iReed Operations 1 Reed
07/09/07.. < Apprenticeships Scienice and Engineering - Fraining 5 USDOE,:

- 07/10/07 .5 i riReed Operations 2 Reed
07/10/67.s: ¢ Health Physics Society < Tour: 34 USDOE |
07/10/07: “Apprenticeships §gignice and Engineering Traiming 1 USDOE ;;
07/11/0%: 5. i Porﬁgndﬁackagmg Maintenance 2 Reed . &
07/11/83-7 ! 200 (R,,qqd; Mamtpnance 2 Reed ..

~ 07/11Y07: »Apprenticeships Sgiehce and Engineering, ., colraining soone 2 USDOE:, -

-07/11/07., 5Apprenticeships Sgience and Engineering “Traiming 2 USDOE- ..
07/12/7:5 v . Rs®d Operations 1 Reed : -
07/12/07=5. ¢ suReed’ nTour 1 Reed ;. -
07/12/07: 217 !  Saturday,Academy o A TouRbg s 21 USDQE |
07/12/07, ~Apprenticeships:Seience and Engineering ... Training 1 USDOE
07/16/071 "Appn_e_nticeships Seience and Engineering iz o+ r Training;+:.- -1 US DOE
07/17/9%- % o United Fire ' Mamtenance 1 . Reed

- 0717071 cAppﬂentlceshlps Scignce and Engineering >, iy braimingsy::0 <1, US DOE
07/18/07 sApprenticeships Seience and Engineering Training 1 USDOE:
07/19/07- "Appre‘nticeships Scignce and Engineering. _ Training 5 USDOE _,
07/20/Q%< 3 ! ;- RRSAS : Research 1 Reed -
07/20/07 = 'Apprentlceshtps Seience and Engmeermg ~i¢ Training}; < 3 USDOE

- 07/23/07 2 i Portland Water Bureau : Inspection 3 Reed
07/23/07« : sReed Maintenance 2 Reed
07/23/07-.: i s Reeds; Operations 1 Reed ¢: ;-
07/23/07n*‘Apprentlceshlps Science and Engineering Trainjng 3 USDOE
07/24/0%:. 5 ° “Reed ~ Operations 1 Reed
07/24/07-~ - Pigneet:School v sTournaine s 13 US DOE
07/24/67 Apprentlceshxps Science.and Engmeenng Training 4 USDOE
07/25/03. 5% zuvReed) Operations 1 Reed:

07/25/07 .»Appre;nticeshlps. Science and Engineering - Training 6 USDOE:
07/26/07 . "Apprenticeships Science and Engineering Training 4 USDOE
07/27/0- " sue-Reed Operations 1 Reed
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. Date Institution Purpose # Funding
07/27/07 Apprenticeships Science and Engineering Training 5 USDOE
07/30/07 Reed ' ‘ - Operations 1 Reed
07/30/07 Apprenticeships Science and Engineering Training 3 USDOE
07/31/07 Reed Operations 1 Reed
07/31/07 Reed Operations 1 Reed
07/31/07 Oregon Institute of Technology Tour 8 USDOE
07/31/07 Apprenticeships Science and Engineering - Training 2 USDOE
07/31/07 Apprenticeships Science and Engineering - Training 1 USDOE
08/01/07 Apprenticeships Science and Engineering Training 5 USDOE
08/02/07 US Crane Maintenance 1 Reed
08/02/07 Reed Operations 1 Reed
~ 08/02/07 Apprenticeships Science and Engineering . Training 1 USDOE
- 08/03/07 » Reed Operations 1 Reed
08/03/07 Apprenticeships Science and Engineering Training 1 USDOE
08/04/07 Reed Operations 1 Reed
08/06/07 Reed Operations 1 Reed
08/06/07 Reed . Operations 2 Reed
08/06/07 Saturday Academy Tour 14 USDOE
08/06/07 Apprenticeships Science and Engineering Training 7 USDOE
08/07/07 Dynalectric Maintenance 1 Reed
- 08/07/07 Reed Maintenance 1 Reed
08/07/07 _ Reed . Operations 1 Reed
08/07/07 Apprenticeships Science and Engineering Training 1 USDOE
08/08/07 Reed Operations 1 Reed
08/08/07 Apprenticeships-Science and Engineering Training 4 USDOE
08/09/07 Saturday Academy Tour 9 USDOE
08/09/07 Apprenticeships Science and Engineering Training 4 USDOE
08/10/07 Reed Operations 2 Reed
08/10/07 Apprenticeships Science and Engineering Training 1 USDOE
08/13/07 ' Reed ‘ Operations 2 Reed
08/13/07 Apprenticeships Science and Engineering Training 2 USDOE
08/14/07 Dynalectric ' Maintenance 5 Reed
08/14/07 Reed Maintenance L Reed
'08/14/07 Marquie at Hope Village Tour 10 USDOE
08/14/07 Apprenticeships Science and Engineering Training 3 USDOE
08/15/07 Dynalectric Maintenance 3 Reed
08/15/07 Apprenticeships Science and Engineering " Training 1 USDOE
08/15/07 ' Reed Weekly 1 Reed
08/16/07 Apprenticeships Science and Engineering Training 1 USDOE
08/20/07 United Fire Maintenance 1 Reed
08/21/07 Reed Maintenance 1 Reed
08/22/07 Reed Tour 58  Reed
08/23/07 United Fire Maintenance 2 Reed
08/23/07 Reed Operations 2 Reed
08/23/07 Reed Tour 53  Reed
- 08/24/07 Reed Operations 2 Reed
08/24/07 Reed " Tour 13 Reed
08/29/07 Reed Weekly 3 Reed
08/30/07 Reed Wipes 2 Reed
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|OVERVIEW

This report covers the period from Septembe.rv 1, 2005 to August 31, 2006, and is intendéd
to fulfill the reporting réqhirements of the US Nuclear Regulatory Commission, the U.S.
Department of Energy‘, and the Oregon Department of Energy including: _

. U S. Nucleaf Regulatory Commission, License No. R-112 (Docket 50-288)

* Oregon Office of Energy Rule No. 345-030-010 .

¢ U. S. Department of Energy Reactor Sharing Grant No. DE-FG07-02ID14387 -

° U. S. Department of Energy Reactor Instrumentation Grant No. DE-FG07-

04ID14573 |

We specifically wish to thank other funding sources including:
Portland General Electric

Concordia University

Reed College operates a Triga Mark I reactor with zirconium hydride/uranium fuel
elements. The fuel elements are in a circular grid array at the bottom of a 25-foot-deep
tank of water and are surrounded by a graphite reflector. The fuel is enriched to 19.9% in

. uranium-235.

The Reed College Research Reactor has been a resource for research and educational
projects in the Portland area since its establishment in 1968. The main uses of the Reed
Research Reactor are instruction and research, especially in the field of trace-element
analysis. In addition to providing student reséarch opportunities, the reactor staff works to
educate the surrounding community on the principles of nuclear energy and radiation

safety.

There were 2818 individual visits to the Reactor Facility during the year. Most were
students in classes at Reed College or area universities, colleges, and high _schools.
Including tours and research conducted at the facility, the Reed Research Reactor

contributed to the educational programs of 6 colleges and universities in addition to 12

Reed Research Reactor Annual Report 2005-2006 ' Page 1 of 28



pre-college groups. The reactor was operated 340 t1mes on 120 days. The: thermal”erlergy

L Pap—

_ produced was 42 megawatt-hours

Lte .
"1-‘-:_.2.
o4

The reactor staff cons1sts of a Dlrector an Assoc1ate Director, a contract Health Physmrst,
{and Reed College undergraduate students who are licensed by the Nuclear Regulatory
Commrss1on as reactor operators or. sen1or reactor operators. As th1s report is' being
written the l1censed”operat_1ng staff con51sts of 21 women and 29 rien. Durmg the
reportmg period, ‘all 16¢ reactor operator candldates passed their: NRC: exams.and all 11

senior reactor operator candldates passed thelr NRC exams.

P !
ARG

{1 LGPyl L el ’
There were no;radiation. exposures t to individuals in excess of one percent of the limit
* during the yedr. ‘There were no teleases’of liquid radloactlve materlal from the fac1l1ty
and airborne releases were well within regulatory 11m1ts There was one sh1pment of

radioactive waste.

The Nuclear Regulatory Cornrmssmn coriducted their annual inspection during

November 2005. There were:no violations or concerns. There were no follow up items.

Reed'Research Reactor Annual Report 2005-2006 - .+t Page2of 28
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| Facnllty Staff

Reactor Director:t 25, 1oi. s
Associate Director:,. .. =

" Reactor Supervisor: .+

Training Supervisor:

Rddidti’oniS‘dféfy”Oﬁ%ér o

A

, ‘Contract Health Physzczst

Semor Reactor Operators ( SRO)

Rachel Bamett (5/03 6/06)

Jessica Griffith (5/04- 6/06)

*" Kathléen Fisher (1/03 ~Preserit)-
t, Marshall. Parrott (8/91 - PE?S‘?“’E)@ X

Reed Research Reactor Annual Report 2005-2006 .. .

R Cralg ‘Wagner. (8/06:+ Present)i i w0+ .-
.. Elliot Naidus (8/05 — 6/06)
" Juliana Amgh1 (6/06 Present)

“"C?aﬂf"”'“ '*-"4‘5Anc'1'€r‘s'dﬁ' G AT Y
Juliana Arrighi
Drew Atwater
. Andre Bach . ‘ .
Rachel” ‘Barnett ‘ B
. Susan: isivBeaver s seull 80
Rachel Bond
Quincy Cardinale
David de Regt

" Stephen  Frantz
Hilary Gray
Ben Greenspan
Jessica Griffith
Jesse Hallett
Vanessa  Holfeltz
Cindy Joe
Beverly Lau
Kristen Lavavej
Grant Meadors
Tracy Mehoke
Marianna Mullens
Elliot Naidus
Derek Oldridge
Alton Sartor
Rebecca  Schoenberg-Jones
Julia Schornack
Zach Schultz
Craig Wagner
Gillian Woodruff

S e

LIRSS N SRR SR T
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Reactor Operators (RO):

" Robin
~Steven -
" ‘Michael ¢
. ‘To'm' “

‘f\cTiffany "
. = Asher: .

. William ’

AHison .

. Ben-
Michael
Ryan
Edward
“Alex: -
Jeremy
Matthew

- Sarah -
Molly
Matthew
“Jordan
Judlth ;
Chnstme
SRHE
Anna
Joseph
(Alex
"Z‘c’ﬁé“
WAL

. "M Jacob

v

Emma
Grlffens :
David

“Trevor™

‘ ‘-W1111ams ERENE
“Young S

Bjorkc';;i‘s e T
- Case " ;

Chaffin:

“ Chartrand

-Cook - v

Flashman
Gersovitz
Griffith*-

Gurfrnkel

Harper SEEEEIN

“ Jernielita -
~Kemp-*
King
Krng

- Kohn *

,Levme

- Lewis -

kLll’ldSey _ ‘
McKee ‘i
Parmalee
- Ragus
"Rem’
‘“Rosénbaim-’ "
'-Schwnan‘zm-an
SeWard iy e
ThOl’l’la R ETCTRR L

. 'Davids..on;w“: ST e - :‘ Lo
- Draper .~ oot

“Edgar. ~ -+ L
© . Fischer: ove izl oo s

The list of operators includes everyone who held a license at any time during the
reporting period. ROs who upgrade their licenses to SRO during the reporting period are
listed under SRO. All staff members are Reed College undergraduate students except Mr.
Frantz, Ms. Beaver, Ms. Barnett, Ms. Fisher, and Dr. Parrott. :

As this report is being written there are 9 women and 20 men with Reactor Operator

licenses and 12 women and 9 men with Senior Reactor Operator licenses.

Reed Research Reactor Annual Report 2005-2006

" Page 4 of 28



Reactor Revnew Commlttee N v

‘.‘ .”._'. .

The Reed Research Reactor has t’wo ovemght committees: the Radiation Safety
Committee and the Reactor Operations Committee. Together they comprise the Reactor
Review Committee. The Radiation Safety . Committee is concerned with emergency
preparedness, health physics, tadiation saféty, physical security, environmental impact,
and the interface between the Reed Research Reactor, Reed College, and the surrounding
community. The Reactor Operations Committee deals with the day-to-day operations of
the reactor, reactor malntenance reactor; safety, operator training, and operator
requalification. The membershlp of the commlttees during the reporting period is shown
below: RN IPNTS TR

Radiation Safety Commtttee 5 :i S e
- Tom Meek - Chair (. Radzatzon Protectzon Manager Trojan Nuclear Power Plant)
Martha leble ( Nezghborhood Reszdent) -

¢
I |
!

.........

Kathleen Fisher ( Dzrector ._Reed. Envzrqqr(zlental Health and Safety)
Reactor Operations Commtttee L
Steve Reese - Chair (Radzatlon Center Dlrector Oregon State Umverszty)
Johnny Powell (Physics F aculzy, Reed qulege )
Daniel Gerrity (Chemistry 1 F aculty, Reed C-ollege )
Juliet Brosing (Physics F. aculty Paczﬁc Unﬂ(erszty)
Lily Cool (Reed Alum) - el

- : I3 T
PRy oo
HERE AT Gf i

Ex Officio (without vote) on Both Commztfees

Peter Steinberger (Dean of: the F aculty, Reed College )
Stephen Frantz (Director,:Reed Research Reactor)

Rachel Barnett (Associate Director, Reed Research Reactor)
Marshall Parrott (Contract Health Physicist):

Elliot Naidus (Reactor Supervisor) — ;.-<{3

Jessica Griffith (Reactor Training Supervisor)

Reed Research Reactor Annual Report 2005-2006 .. = .-« « - = . . Page 5 of 28



HFACILITIES

B_Q&C_W—MX o » ‘ Lo o SR LSRR SRR
In add1t1on to the reactor the Reed College has a rad1ochemlstry lab The equ1pment
o '.~ava11ab1e at the’ reaetor facility includes high purity germanium gamma spectrometers
- -alpha spectrometers -4 whole body counter, gas flow proportional counters; ion chambers,
beta counters, Geiger Muller tubes, netitron detectors, alpha‘detectors, and-thermo -
, lummescent dosimeter readers. These Jinstruments are used for expenments and training
B In huclear science aiid radiation detectlon Two ‘haid and shoe monitors are‘in the control
“ room. A liquid scintillation detector serves the campus rad101sotope commlttee The

reactor facility has several systems for performing irradiations, described bélow:

Rotating Specimen Rack Facility - S S L R S

" The rotatmg spec1men rack (‘ ldzy susan”) is Tocated in‘a well on ‘t'op:o'f'thle ‘sraphite
reflector'surrounding the'core. The rack consists of'a circular array of 40 tubular
receptacles, each of which can accommodate two irradiation tubes. Vials holding up to
17 ml (four drams) are used in'this syster. Samples are loaded in the specimen rack prior
to the start-up of the reactor. The rack automatically rotates during irradiation to ensure
each sample receives the same neutron flux. Typically, researchers use theirotating rack
when long irradiation times (generally greater than five minutes) are requ1red T he

i+ approximate thermdl neutton flux in-arotating rackposition‘at full power is-
©0.1,7 %10%n/cm’s with arcadtiom:ratio:of 6. The specimen rack:can be used: for gamma
E '='-'1rrad1at1‘ons (appro’meately B Rad/mm) ‘when the reactot is shutdown; «:

ST TP T Ta VI Ny S PSR AP S “'.‘.:-v. ot -..v:=~.i:'~z:’I.:‘!.(?.f.;.:, ETIY

Pneumatic Transfer System

The pneumatic transfer system (“rabbit”) consists of an irradiation chamber in the outer
F-ring of the core and its associated pump and piping. This allows samples to be
transferred in and out of the reactor core very rapidly while the reactor is at power.

Routine use of the pneumatic transfer system involves placing samples into vials, which
in turn are placed in special capsules known as “rabbits.” The capsule is loaded into the
system in the laboratory next to the reactor and is then transferred pneumatically into the
core-irradiation position. At the end of a predetermined time the sample is transferred
back to the receiving terminal, where it is removed for measurement. The transfer time
from the core to the terminal is about seven seconds, making this method of irradiating
samples particularly useful for experiments involving radioisotopes with short half-lives.
The flux in the core terminal is approximately 5x10'> n/cm’s when the reactor is at full
power.

Reed Research Reactor Annual Report 2005-2006 e " Page 6 of 28



In-Core Facilities | | T T

o e N N L. 2D

The central thimble is a water-filled irradiation chamber about 3 cm in diameter. It
provides the highest available neutron flux, about 1x10" n/cm’s; s; Bpecial sample holders
are used in the central thimble to provide maximum ﬂex1b111ty in experlment desrgn

' CLuTE oo S e *‘:--'" SRR
A fuel replagement soyrce; holder assembly can also be used as an 1rrad1at10n fac111ty The
- chamber fitsintg a.fuel-element position within the core itself. It holds only one specially

pos1t10ned drradiation cohtalner 7:5cm in length and 2.5.cmjm, drameterl _—

,'"',w.--n.«tv -
G IreD DG 5

Foﬂ 1nsert10n holes, O 8 cm 1n drameter are. drrlled at Vanousr posrtlons through the grid
plates These holes. allow 1nsert1ng specral holders contal,mng flux wires into the core to
obtajn: neutron ﬂux maps Of the'Core.., v .. o iy e s s

In-Pool Facilities | LNy

Near, core; in-pool irradiation facilities can be arranged, for larger samples Neutron fluxes
W1ll be. lower than in the lazy susan and w1ll depend on, the sample locat1orr

.

[ I AR RIS
An 1r1d1um gamma 1n'ad1ator is also 1n the reactor po l i r(gamma only 1rrad1atrons

O

D3NS

Beam Facrlltles VAT ¥ T

u

S50
The central thrmble camrbe; evacuated.with gas,: producmg, a vertreal neutron beam This
beam can:be used to.generate; drrect1onal~neutron flux,: or for;limited irradiations above
the tank. Prompt gamma-analysis: and neutron radiography.can:be.done. The flux above
the beam exit is approxrmately 1x10°n/cm®s when the reactor is at full power.

N ciere eyt
R S ity Lo SRR
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'Reactor Visitors

A total of 2818-inidividuals visitéd the Reed Résearch Reactor during the year, as derived
from the visitor log - Entry List B. Individuals who visited more than once are counted
for each visit. Visitors include all individuals who are not listed as facility staff. The

- visitors. 1ncluded 643 who were in programs funded in part by the U.S. DOE Reactor
Sharlng program. A large percentage of these were students in classes at area colleges
and schools as discussed below. A graph of the history of visitor attendance is shown in
Flgure I, and a list for the current year is included as Appendix A.

PR

TS . Figure 1- Reed Research Reactor Visitors
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Reactor Operatnons Semlnar

gy 5 R T T S, o ) ;.‘.’,__ : ;‘A“‘
The Reed Research Reactor conducts an annual sermnar series for students from Reed
and other area educational institutions. This non-credit course serves as an introduction to
nuclear reactor theory, health physics, and reactor operation. Some'of the students
continue with in-depth reactor operator training and subsequently:apply for a reactor
operator license. If successful, the individual may be hired te:operate the reactor. In
addition, existing reactor operators may take the NRC senior. reactor operator exam to

upgrade their licenses.

During the .reporting period, 16 out of 16 reactor opefator candid'cttes\passed their NRC

exams and 11 out of 11 senior reactor operator candidates passed their NRC exams. This
~ year, for the first time, we put a limit on the number of reactor operator candidates.
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-Hlstorlcally students who fail the NRC exam only fail one section and they are:allowed to
retake that section later. Figure 2 is a graph of the-number-of license application each
-year showing how many new RO and SRO hcenses were awarded at Reed and how many

failed to obtain a license. : : PRI TR
ETES Flgure 2- Reed. Research Reactor Llcense Exam ‘Results. . ;
O 3‘5 et Lt : .".' -(' e T ‘.', < ‘f o et e - ; TN
i ' ¥
R Fail
EISRO
- {EHIRO

. - e e e .’j\.” S ; s
Nuclear Science Consortium

In order to better use the resources of the Reed Research Reactor, several area colleges
and universities established the Nuclear Science Consortium of the Wlllamette Valley in
1970. Fundlng for-the:Consortium has been derived from Reactor;Use Sharing Grants of
the U.S. Department of Energy. This made the facility available without charge to
classroom groups and unfunded research pI'OJCCtS for con§ort1um members

The following institutions have part1¢1pated in facﬂlty tours, experlments énd research
f pI'Q]CCtS in the reportmg penod Pl ' oot 0 TR

COLLEGE TOURSfUSERS PR D SR , Lo
- * Concordia University. "~ . v oo i ”
' o Lewis andClark College .. - % o oal Um0 ves vy
. Linfield College  : - . - I R U t DAY AROES AT DRI A

* Pacific University
* Portland Community College ,
"o Warngr Pacific College .+ ' 00 el

gt
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PRE:COLLEGE TOURS/USERS = -«oofo ™ 10 -0 i D,
» Cléveland'High School . .= 50, "0 w0 b e | RS B

¢ David/Douglas High School + -+ + & = . : o
* Lincoln High School A L
* New Urban High School :
* Oregon Episcopal School s e s g
o Rex 'Putnam ngh School | o kL L S S R e 6t

o WaldorfHighSchool .« -, . . g e i
* West Linn High:Sghool ~ . - " i .+ 4o ivye g R,

- SPECIAL GROUPS L S L

*  American Chemical Society . .0 00wt T b a i it

_* Advocates for Women in 801ence Engmeenng, and Math
N "" Saturday Academy L -

oo Polclie Ll e Tl s

Figure 3 is a graph showmg the history of colleges pre- col'lege groups; and special
groups. .

Figure 3 - Colleges, Pre-College Groups, and Speélal"Grdilp”Si o

. s oand Colleges
{7 wp= -pre Coliege
—= = Special Groups

f\l."l .« ..J": B Lok lz v

.0 ESs T FE LY T Y ¥ B H T - T T T . T c.
el TV 1990-1991 51094 119957 1996 4997 1998 1949.2000 2001 2002.°2003 2004 2005' 2006 7"

Many reactor tours inciudé*hands-on use of facility equipment’té conduct experiments in
radiation science, health physics, and nuclear physics. A typical lab involves determining
the background of a Geiger Muller scalar system and then detefmining ‘the half-life of a
sample of radioactive material. College classes are generally more closely tailored to the
individual interests and needs of the Consortium faculty member involved. Experiments
include more direct use of the reactor'itself by the students; more detailed analysis of
.. materials, and emphas1ze the 1ncorporat10n of other classroom act1v1t1es as much as
%‘pOSSIble ‘ o o A . T
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Several special programs for gifted children use thg;1 reaotor for ‘projects.‘These are
designed to enrich their educational program and prepare, them for college. Some of the
groups who use the reactor target minority and dlsadyantaged youtln 'who are historically
under-represented in science professmns oo ; :

High School Student Projects : .

The Reed Research Reactor continues to be used in 1ndependent smente pro_]ects initiated
by students from several Oregon and Washington State high' schools. ™= -

Pacific Unlver51t Modern Plh sicsLab ..« . o

Each year the Modern Phys1cs Lab at Pac1flc Unlversny Spende zlab sesslons at, the
reactor. The students do several labs including ba51c health phy51cs ‘sub-critical
multiplication, and neutron.activation analysis. .:- ..\ .o oL w0

Concordla [1mvers1ty e e

3 R BE iy . . L
x,ﬁ...,‘.' LR NI N E L 4 L Y T ._.:‘;

The reactor provides training and experiments 1nv01v1ng radiation, radioactive material,
environmental sampling, and trace element analysis for the Environmental Remediation
& Hazardous Material Management Program (ERHMM) and General Chemistry at
Concordia Un1ver51ty » .

.

Scaler Kits . o

z

Through’ the. generosity, of Portland General Electric, the reactor lends out kits containing
a Geiger counter, a scaler and some small exempt sources to local h1gh schools for their
use in their Advanced Placement. Physms‘Classes

B i - ) R \, ¢
. ,,1" v . PN i ~
. N b 4 E
. RSN ;

Reed Classeg, DG T W N ;& v ;\ '
o - \-\(_ . -'-*f‘ \‘ fo [ - N
. Chemlstry 271 students used neutron activation analy31s to determme chermcal
composition of an unknown compound.

 Chemistry-101}-students determined.the half- 11ves of an actlvated sﬂver dime.

R 5 N S e . e peve e hm e -4, " ;
[RE2" I S P P [ L O T T DS N

SuE L e . L - - I R LT #~. U

The Reed ReseanchReactor 1S avallable for 1ndustr1al or commercial; concerns when it
does not conflict:with our ediicational goals. As in the past, the: primary operations .
involved neutron’ activation analysis of materials or.environmental samples. The facility
also provides radiation protection training to interested parties and schools in the area.
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IREACTOR OPERATIONS!: oo wi i il

—

‘Operations "

During the yéar the reactor was taken cr1t1'ca1 340 tlmes on 120 days. The total energy

-. Table A A hlstory of the data is shown in Flgure 4 5 ‘:.-; “f':’;;: P

-

TableA Operatmg Hlstory L N
sl Tlmes Crltlcal Days QOperated - MW-hrs

Lon Sep;;“:' s 39 e 10 e e 01,920 e T
Oct. 49 - o ogr o 14 “owoy 138 g et
Nov. 28 oo o AL e 001686 s
Dec. 23 8 C 391
Jan, 23 . 1137 01233 L
AN 5o 3 T
Mar, #0033 w0 wn P 19y _ 3.60
Apr. - 46 14 - 7.68
May 31 10 4.22
Jun. 5 4 ' 0.46
Jul. " 18 8 294
Aug. 19 c, 8 ; 1.84
Total . 340 . ./ 120 ! 4176

400

: 4 “'*.\ ;‘: '
350 - .
k r
5
|

250
~-— Times Critical
200 —6— Days Operated
g Irradiations
i MW-hrs

'ngﬁ' e

© 100

50 : b p o
A// ) = . ’%;:E>p¢<=§‘~—.’,<ﬁ ‘\\.—€7V

s Sy S

1990 1991 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
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Unplanned Reactor Shutdown Y ‘.;g, A;.; LR S

n omar wm o amcEw R s Y

There were seven inadvertent reactor shutdowns (scrams) as shown in Table B; they were all
explained. The number of unplanned reactor shutdowns is consistent with the past as shown
in Figure 5.

. _ r a:,-.- o | . Table B Unplanned Reactor Shutd:owns
Date Scram Type Cause Of Scram i ¢ =0l i b ood o

11/21/05 | Loss of AC | Electrical power was lost to campus
11/921/05.] .. Linear.* +*] Operator inatfention. . . ... _._
2/16/06+¢| -+ ‘Linear ' | Linear channel was'left in ianual rangmg
2/28/06 1 Percent Power | Accidentally pressed the Test button on the Percent Power

3/15/06 . : Linear | Opérator inattention s
5/06/06 < ‘.Linear and |Operator inattention : . SO
Percent Power . L
5/06/06 17 . Linear Operator inattention "
. : . N :
TAN ' Flgure 5- Unplanned Shutdowns -

N \/
L % .

0 - . : . L . —
1995 1996 1997 1998 1899 2000 2001 f2002 \t\ 2003 2004 2008 - 2006
: a gt P . P T -
e . . e | T \{‘ ) .
v, B 3

PN I : s - B

. LY E - ‘:' .
Security - S S

. e i

There were significant security reviews of the facility, both intéfnal and external. The
physical security barriers and procedures were modified and improved.

oy
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"|REACTOR'MAINTENANCE

: 2 T ’
Routme equlpment checks are conducted by reactor staff members on a dally, weekly,
bimonthly, semiannual (January and July) and annual (January) ba51s as required by
facility procedures. Reed College maintenance personnel assist'with routine preventative
maintenance to auxiliary equipment. Significant.mdintenance-operations:that were not
o part of ,a_r_egular schedul_e are listed in Table.D. '

DX
FR

i Pable D - Slgmficant Mamtenance Operatlons

- Date Maintenance
+. 8/22/05,, :Installed Automatic:Rod Coentyol . * #0270
9/8/05 Changed primary filter . - - . . .. .o . ¢
9/26/05  Changed primary filter
9/30/05  Placed iridium gamma source in the core
10/21/05  Changed primary filter .. .
10/25/05 Moved APM and GSM from the loft to the hallway
10/31/05  Changed primary filter
10/31/05  Installed new grounding wires in the console . = = -
11/7/05  Adjusted Log Channel test ClI'Clllt to enable testmg of source mterlock
;.. 11/9/05 =.;Changed: primary filter; 3 S Lrmn b
., 1/6/96:. - .Cleaned:the Lazy- Susan: w1th mmeral spmts e el L
‘1/16/06 = Changed the primary demineralizer tanks resin . .~ ., .
1/22/06  Changed primary filter

‘2/27/06J ’Change‘d'pnmary filter: : CLoworann mrnlegg ot s
- 4/10/06: .-:Replaced:the air-hoses$ on: the pneumatlc transfer system
74/30/06 - Changed pnmarx B R e L R A

_117106..... Changed primary filter .-
7/26/06 ;Installed new, digital RAMs and relocated the old,ones
|, 8/7/06™ Changed primary filter "
: :8/9/06-; -.: Replaced primary conductivity: meter‘with:a digitaléone'. i .
e 8/-1',5/06_;.~r.-; Replaced secondary water meter:and computer's ;. s,

Approved bv-Reactor Revrew Commlttee

Trtle New Emergency Implementatlon Procedures

" Dite? Odtobér 24,3005 T SRR

: ;;The Emergency Implementatron Procedures (EIPs) w111 be changed from a two-column
format to a tabbed format.. - .- ... - - . UUIRE & SRR

The new format places all the steps on one sheet for the Emergency Coordinator (EC) to
see at once. The information that used to be in the right hand column will be moved to a

tab that has more details and pictures for any step that apphes

Advantages of the new format:
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1. All the steps are visible 'at*on‘ce.gl\tlo page tnrning is reﬂniredeu,_ntil‘ a.condition is met.
2. Multiple copies of the flow sheet may be iidde fof othéss to follow along.
3. Each action step is a separate tab that can be remoyed for 1mplernentat10n 2

4 Since the actions steps don’t have to fit in the nght hand column more deta1ls and
photographs can "be 1ncluded L L

A P P 35,’ RN
D1sadvantages of the new format ’

ROV S LRI 'Y SRS SR

il Slgnlflcant retraining-will be requrred SN N :::ff?'; bk

2. When a condition applies, the EC must open that tab rather than Just go to the nght
hand column. The EC may go to the wrong tab T he tabs are lettered and color
* “coordinated to minimize this;" :

1‘3‘ e v
3. The EC may ‘loose his/her place ’gomg back and: forth between tabs Check off
boxes have been provided to the flow sheet to mimm’rZe th1s E : -

IR

AT

T'itle:“Move the APM and GSM to the exnt COI’I’ldOl"_
Date: October 24 2005 , o
Summ of Pro osed Chan

crxit ‘mdoﬁ"'*?‘rhe purpose i to put
'aeéess" o

sta «andsnowithe GSM seems to be
having problems. We. have sent‘themsbackto Eberhne repéated tirhes, and’ they work
perfectly there. We have installed power condrtroners and r‘eplaced’the cables ‘The only
remaining suggestion is that the temperature, ériv‘nc)nnient- 1‘n’the loft may"“ot be su1tab1e

£y

for the detectors’ l(Movmg thetm to thé exit corru:lor (thei

and b1monthly checkhsts w1thout hav1ng 105 enter ‘ther Joft;: The
loft so this has become a problem.

The APM and:GSM. will be:in the hallwiy.rathef than:the réacfor:room td minimize
background radiation and to allow access 1f the reactor room cannot be entered

The increased sampling line run will not be an issue due to the 1sok1net1c samphng probe
that was installed.

The APM and GSM will be mounted on the drywall irf the hallway; with plastic tubing
running up into the Toft. This is the same as‘the old‘manner: of mountlng 0" no dlfflcultles
are ant1c1pated The reactor staff will perform the changes.::- SR :

R T SR A S P SN PR SRR

Title: Lazy Susan Cleaning
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Date: November 28, 2005 Lyt

Summary of Proposed Change: o
The proposed procedure will clean the lazy susan (LS) with the solvent mineral, spirits
(paint thinner).

B

4

Three gallons of the solvent will be, poured into the lazy susan. The LS will be rotatmg
ovemlght to dlSSOlVC the o1l Then the contammated solvent will be pUmped into a

' sh1elded contamer The waste w1ll be handled as descnbed below The proCedure is
“attached. S : -

The LS is an air ﬁlled rack assembly that is 1solated from the pool water 50 there is no
possible- interaction-between the solvent and the reactor. water..Mineral spirits is -

. .compatible with. metals, plastics, and the pool water if any were ta-'get-into the poLol. The
~.only significant activation product:is sodium:(15 hour half-life), although:the LS oil will
have long-lived cobalt and selenium isotopes. This method was used successfully at the
Kansas State University Reactor in 2003.

The pump and tubing will be on absorbent paper and will be checked frequently for leaks.
Radiation ‘monitors ‘will: check for air contamination andfor high radiationifields. Lab

© icoats, gloves; shoe'covers, and goggles will'be worn when transferring the-solvent.
Personal dosimetry is ‘always 'worn in the reactor room. The contdiner will be shielded
and will not be positioried ‘over the reactor pool. When Kansas State performed the
procedure the hlghest measured dose rate was 10 mR/hour '

be stored for us,e ;n "jleamng thé ;LS 1n the future e

This procedure will be added to SOP 83 w1th lessons learned when completed

e BRI ;T
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|IRADIATION PROTECTION ™ 1.0 oo

"'PefS‘O’nnel"-Dosimetry’ T z o

. Dunng the period July 1, 2005 to June 30 ,2006 personne] dos1meters were 1ssued to 54
Reed students and staff, and to one contractor Slnce d051meters are changed on'd
calendar quarter schedule this perlod is the closest to the reportlng perlod Ind1v1duals
were issued beta- -gamma sensitive ring badges and whole-body badges. The D1rector and
Assomate DlI'CCtOI‘ were 1ssued beta gamma-neutron sens1t1ve dos1metry h
Dunng the year: the largest annual whole body dose was’ «13 ‘Tarem: deep dose equlvalent
The; l'ar‘gest annual extremity dose:was 120 threm.shallow: dose: equivalent. Both of these
were! staff members (not students) No one exceeded. one percent of the: federal 11m1ts

TR Y A TSP P S TR L S B SN LOSP R T S

~

leed Area Dosnmetr RTINS R

d;’ s g o . . PPN ,:_‘ T 1; “ :;.,' e :. SETRE.
Radiatlon levels are: contmually momtored to prov1de an-indication of the- average i
radranon_levgls in:the reactor bay and dose outside the facility.. This year areas-dpsimeters
- were also placed in-the sample counting room-and .the contrpl.toem,; All dosimeters
momtor béta-and gamma radlatlon Two Iocatlons also MEASUrg: neutron dose..;
i LY ,.!~_ . iRl }, .:\',.,-_ )f

" 1; 2005 to June 30; 2006 At sHown iii Table B Smcé"dosimeters are changed ori'a’
calendar quarter schedule, this period is- the’ ciosest t6 thé réporting Period. 2

o pedd Lt autened s L8 D2 of bebbe w] Blee sl s i

Table E - Area Radlatlon Dosimeters
(doses are in mrem per calendar quarter)

Location Height | Radiation | Jull- {Oct1- (Jan1-{Apr1-|Total
(m) Detected | Sep 30 | Dec 31 (Mar 31| Jun 30
East Wall 1.5 B, v, n 10 36 68 39§ 153
North Wall 1.6 By 23 33 96 531 205
West Wall 1.0 B,yn 28 70 57 21| 176
South Wall 1.6 B,y 10 30 31 21 92
North Wall 2.3 B,y 5 28 34 23] 90
North Outside 2.8 B,y 0 16 35 23 74
Roof Outside 0.4 B,y 0 0 0 0 0
East Outside 1.5 B,y 0 0 0 0 0
South Outside 0.4 - B,y 0 0 0 0] O
Counting Room 1.5 B,y N/A 26 0 0| 26
Control Room 1.5 B,y N/A 62 56 47| 165
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Gaseous Releases SR B ;ﬁ : {’fj - ~‘:t;

The only routine release of gaseous radroact1v1ty 18 from 4‘Ar (1 83 hour half-hfe) and
N (7.13- second Half-life). These come from-activation -of pool water and air in the pool
water and:in the irradiation. faclhtres For calendar year 2005, the average gaseous
activity at the site boundary was-4.94 x 10" pCi/ml, which-would deliver a dose to a
member of the public of approxrmately 0.25 mrem, well below regulatory guidelines and
constraints. Flgure 6 shows the gaseous releases for each year

Flgure 6 - Gaseous Releases Activity (yCl/ml) at Site Boundary

., 1992 19,93 1994 1995 1996 1997 1998 ° 1999 2000 2001 2002 2003 2004 2005 2005
1.E-06: 1 Lt : s -

1.6-07 + i

No llqurd radroactrve waste was released from the Reed Research Reactor during this
report perrod ‘ ! i ‘

Solid waste DlS osal

There u/féfs'one shi'pment"of' rad1oact1ve waste from the facllity durmg this reporting
period. Two drunis were shipped-to US Ecology in Rlchland WA The act1v1ty was 0.13
mCi and the volume was 18. 45 ft

Environmental Sampling L

Soil samples taken from the area surrounding the facility showed no:activity above
background. Water samples taken from the facility’s secondary cooling system showed
no activity above background. The nearby canyon was sarnpled for. actlvatlon products
and tritium, but showed no activity above normal background Cep

; - o ) oL .
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|APPENDIX A — VISITORS Py
-t P R S TS T Y
Date I Instltutmn L Purpose Number Fundmg
'9/2/05 " Reed . | ST, ‘Starmp” 7 17 Reed
SV T 902/057 - Reed - » R R0 Shotdown e T2 ERedd
Pl e L o i947/05 0 Reed. '. S : “Startup ~:_‘: S oy - . Reed
v e e 91705 Reed .. o o rio - Weekly . D2y o d Reed,‘
9/7/05 Reed = . . Tour . .26 .. Reed
9/7/05 Reéed ° B ‘Shutdéwn ~ "7 2% 1" Reed
9/8/05 Reed Malntenance 2 Reed
w5 0gl9/05 Reédr .ty ¢ S 0 Weekldyy e rst! - 30 i iReed
. 9/11/05  Reed . Weekly, . .3 . Reed
9/19/05 'Reed Startup- 2.7 'Reed -
9/19/05 Reed Tour 26 Reed
9/19/05 Reed Shutdown 2 Reed
9/20/05 Reed - -Startup 3 . Reed
9/20/05 Reed Tour 50  Reed
9/20/05 United Fire Maintenance S Reed
9/20/05 Reed Operations - <2 Reed: -
9/20/05 Reed Shutdowa. = 1 Reed
9/20/05 Pacific Un1vers1ty Tour 9 US DOE
9/21/05 -Reed Startup- -2 Reed
9/21/05 Reed Weekly 3 Reed
9/21/05 -OEG /Maintenance 2 Reéd
9/21/05 -Reed RS -/ Tour - 23 Reed...
. 9/21J05 Reed .~ { Shutdown 2 Reed
9/21/05 Reed h ¢ Training 10 Reed
9/22/05 Reed 7 /’ - - - - Startup- - 3. Reed .
9/22/05 Reed e Tour 49 Reed
9/22/05 Reed Maintenance 1 Reed
9/22/05- Reed- - Training-- -~- --28 -~- Reed::
9/22/05 Reed Shutdown 1 Reed
9/23/05 Reed Startup 2 Reed
9/23/05 OEG Mamtenancg "]
9/23/05 Reed Maintenaiice™=*
9/23/05 Reed =~ = .~ Tour N
9308 Reed & ottt witi Lot oo Traihing ~i0% 02T
9/23/05 Reed Shutdown
9/26/05 Reed Maintenance
9/26/06 OEG Maintenance 1 Reed
9/26/05 Reed Tour IME 178 o - Regd
9/26/05 Reed Bimonthly ™" "4 e R e
. 9127105, OEG _ . Maintenance 2 Reed .
" 9705 " Reed” L S '-’Malntenance 23 I3 0 v Reed M
. 9/27/05 /Reed . o ae o Weekly s 5o eReed T
9/27/05 Reed Startup. v ., 202, Reed ...
-9/27/05 Reed Tralmng ' “14 Reed
9/29/06 United Fire Maintenance 1 Reed
9/29/05 Reed Training: . - w122 0 - Reed
9/29/05 Reed Shutdown ="~ e Reed
9/30/05 Reed Startup 1. Reed
T :9/30/05 Reed . - T ¢ . =t Tour ' i 7D 01977 Reed -
o+ -+ '9/30/05. ‘Reed +° ... = i./ Maintenange- - -3 ‘Reed
" .19/30/05; ; Reed, " ~ien o« Training 3 ., Reed
‘10/3/05 "Reéd , ) Startup § ) "2 ‘Reed
10/3/05 Réed -~ ~ =+ *+° “iShutdown ¥ < '3 " Reed -
10/4/05 Reed Startup 2 Reed
10/4/05 Reed Maintenance 1 Reed
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: -.‘"‘f'ii..LDate-. .,Instltutmn, v .. _ Purpese; ' Number Fundmg
;. 10/4/05 Reed -l Shutdown 2 Reed
' 10/505 Reed v - Startup 2 ¢ Reed
"' 10/5/05 Reed LI Weekly 4 - Reed
- 10/5/05 Reed - Y Shutdown .5 ¢ Reed
. 10/6/05 Reed ot Startup 2 ! Reed
+2 10/6/05 Reed R Training 2 Reed
© ¢ 10/6/05 Reed Shutdown <+t 2 Reed
“*  10/7/05 Reed 'i: - Startup 2 ' Reed
S " 10/7/05 Reed- -7 " Maintenance ‘-" 1 Reed
10/7/05 Reed ' =% Training™ - "7% 1. ¢ Reed
10/7/05 Reed * Shutdown “::i 27 :!. Reed
~*' 10/10/05 US Crane and H01st Maintenance " "1 " ° Reed
© 10/10/05 Reed ' Startup “17 . Reed
* 10/10/05 United Fire'; 2 Maintenance - ¢ 1+ Reed
© 10/10/05 Reed v~ 7 7 Shutdown : 1 Reed
et 1001 1/05 Reed -« ¥ Startup " 3 Reed
“- 7 10/11/05 Lewis and:Clark Tour i '3°° USDOE
“~10/11/05 Pacific Unlversrty Tour 7. 79 0 USDOE
+ 10/11/05 Reed Shutdown -~ =~ “3. . Reed
++ 10/12/05 Reed = " Startup “2- © " Reed
<010/ 2/05 Reed =7 i Weekly - 21" Reed
10/12/85 FBI 0 Tour '+ 8. . USDOE
" 10/12/05 Reed Training 14 i Reed
© ©10/13/05 Reed Startup "1+ : Reed
f 7 10/13/05 Reed Training 15 ¢ Reed
* 10/13/05 Tour 24 . USDOE
* 10/14/05 Startup 1 "1 Reed
" 10/14/05 Training “4° " " Reed
: 10/14/05 Shutdown @7 "2 '. Reed
*10/17/05 Startup 21 "'+ Reed
+10/17/05 Tour .. US DOE
* 10/17/85 Tour " v " Reed
© 10/17/05 Reed* Maintenance " Reed
" 10/17/05 NRC Inspection - ‘' Reed
£ 10/17/05 Reed: &+ Shutdown - i Reed
' 10/18/05 NRC Inspection” %"’ © Reed
“ 10/18/05 Reed  winivic: Startup - "+1" Reed
i 10/18/05 Clevelahd ngh School Tour : : US DOE
“ 10/18/05 Reed " Shutdown ..\ Reed
- 10/19/05 Reed -7+ th: 5 i¢ Weekly - it Reed
-~ 10/19/05 NRC ¥ Inspection " - . Reed
+ 10/19/05 Reed s Weekly Reed
¥ ' 10/19/05 Reed et Shutdown 'Reed
“a.o 10/21/05 Reed @t Training © Reed
- '.10/21/05 Reed ' ¢ Tour fard -~ Reed
77 10/21/05 Reed g Maintenance - - " Reed
- 1 10/25/05 Reed - " Training I8y " Reed
-7 10/26/05 Reed ! Maintenance” ! 1577 Reed
"+ 10/26/05 Reed Weekly % 27Ul Reed
-+ 10/26/05 United F1re Maintenance 1 Reed
-+ 10/28/05 Reed - Maintenance:” ' 4" .- Reed
' 10/31/05 Reed Maintenance -* 2 . Reed
11/1/05 Reed Startup 3".'7 Reed
© 7 11/2/05 Reed - Tour 20 Reed
. 11/2/05 CSLA - Tour 14 i-' :US DOE
© " 11/2/05 Reed Shutdown -~ : 1 7 Reed
11/2/05 Reed - ¢ Weekly 3 Reed
11/2/05 Reed - Operations ~ =+ 2 Reed
' Reed Research Reactor Annual Report 2005-2006 Page 20 of 28



Instltutlon

" Date

! 11/2/05
Lo 11/3/05
Lt 11/4/05

k-5 11/4/05
=1 11/5/05

11/5/00
s 11/5/05
L. 11/8/05
st 11/8/05
et 11/8/05
*o. 11/9/Q5
v 11/9/05

koo 11/10/05
;=30 11/10/05
:+ 11/10/05
a5 11/11/05
i - 11/11/05
e 11/11/05
weoot 11/11/05
.2 11/11/05

& 11/11/05
J-11/14/Q5
11/14/05
a 11/14/05
3 11/14/05

© 11/15/05
- 11/15/05
tee 7 11/15/05
1 11/16/05
Leosn 11/16/05
- 2 11/16/05
v+ 11/16/05
v 11/17/05
- 11/17/05

- 11/18/05

o 11/21/85
2 11/21/05
<y, 1121005

r. 4 11/21/05

T 11722005

.o 11/23/05
L 11/23/05
ooy 11/23/05
oo 11/23/05

0 11/23/05
11/30/05
oo 11/30/85
1o, 11730405
-0 1211105
12/1/05
12/1/05
12/1/05
12/1/05
vt 1201095

- 112/2/05
12/2/05
12/3/05
12/5/05
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Reed
Reed
Reed - .,

Reed P

Reed .
Reed ; -.
Reed

United F1re L

~Reod e

ECI Camera TR

Reed .

Reed ul f‘_-if:,i A

Reed

Reed: -:: . i

Reed ., i+
Reed .
Reed

PNW

Reed
Reed

Reed G
Reed :
Reed
Reed

Reed e .;-

Reed

Reed . ',,'{

Reed - .

Reed .

Reed
Reed
Reed

Reed. 1, ".i "

Reed ;o
Reed
Reed ¢

Reed
Reed ;)
Reed Cid

Reed I

Reed .- ;-

Reed ;! L

Reed .., .
Reed
Reed

Tien .

Reed. . (

1B N/W
Reed -
Reed
Reed .
United F1re
Reed ..

Reed S x‘ .

Reed o

PFB
Reed
Reed .
Reed . -

.. Startups.;.. ; ’

e s Weeeklyser syt

i ‘Opergtions .

1:e51 Reed
-+ Reed
+2.2 >, Reed
. ..+ Reed

Operations , .
Shutdown : .,
Startup ‘
Operations = .- .
Shutdown ;. -
Tour

Operations
Shutdown :..5
Operations - ;!

Bimonthly \55

Training .54
Maintenance,.:¢;
Training ‘

Maintenanc
Startup
Training

Shutdown
Maintenance,
Startup
Tour
Weekly
Training

i
o]
[
o
[=%

- Shutdown

Weekly
Maintenance, - -
Training
Startup .
Tour - .7 1« e
Maintenance, . 5
Operations * -~
Training :
Shutdown , -
Main tenance /.

Training | . 5
Training

Operations

Purpese: Numben Fundmg
"‘T'r'éi‘ﬁi'rfé""” '_ L1277 77 Reed
Training _.,._,;:'Y 17. - Reed
Tour ;-2 63 .« Reed
Shutdown ‘. ,; :l'7s , Reed
Startup “,% 25, Reed
Tour tanst 20 - Reed
Shutdown . : 2,: ;. Reed
Maintenance .. 5; 1 .- Reed
Maintenance, ...i  <1':: . Reed
Maintenance ;; .1~ . Reed
Weekly 5. 3 . Reed

« + Maintenance - - »3..:.. Reed
Startup Dot R * Reed
Operations .+ -, - Reed
Shutdown .. » Reed
Operations .~ #2 - Reed
Starp .. v koo Read
Hour.., oo ¢ ,'40_ US DOE
"“Tour oo Reed
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. Date

“Institution:; -

v Purpose :° Numbe'r Fundm,oL
i 12/5/05 Reed ot Shutdown. 2 -+ Reed
-1 12/6/05 Reed . Operations 5. Reed
DY 12/6/05 Reed. .0 - Startup 1 . Reed

* 12/6/05 United Fire: :° Maintenance: ! 1 Reed
©t12/6/05 Reed ' Shutdown S § Reed
12/7/05 Reed - Operations 2. Reed
12/7/05 Reed Weekly 4,: Reed
12/7/05 Reed o Training 13:7": Reed
12/8/05 Reed. ... Training 13 Reed
12/8/05 Reed : Operations ..+ .2« Reed
12/9/05 Reed - Maintenance.. : 6 ..: Reed

- 12/9/05 Reed R Training - Reed
© 12/10/05 Reed. . Startup 2 ' Reed
o0 12/10/05 Reed . Training 4. Reed
o 12/10/05 Reed oosieo b7 Tour Lk 10~ Reed
“12/10/05 Reed. ..o Shutdown 4 Reed

© 12/13/05 Reed- . =t Maintenance = *: -2 . Reed

~ 12/13/05 Reed e Training P Reed
<. 12/13/05 Reed . .. Shutdown 1. Reed
vt 12/14/05 Reed ot Training ‘6 ", - Reed

w uiv 12/15/05 PFB S Tour 14" US DOE

s+ 12/15/05 Reed - Training 4 . Reed
© Y 12/15/05 Reed : Operations 1 Reed
.00 12/16/@5 Reed s Startup . 1- Reed
et 12/16/05  United Fire 0.7 Maintenance ;' .17 Reed
.~ 1 12/18/05 PFB s Training . 4 . Reed

TEeT A.12/18/05 Reed uw'-' B  Operations .. -° 1°7 - Reed

Vol 1/3/06 0 West Lmn Hloh’ School Tour S0 a2 -US DOE
1/3/06  Reedo:mnmiiic Maintenance .0 8 Reed
1/4/06  Reed IS Maintenance:: i <5°- 7 ' Reed
1/4/06  Reed Tour.w . A" . Reed
1/5/06 Reed Maintenance :~i: {57 :+ © Reed

it 1/6/06 Reedixian Maintenance - 4" Reed
< .r  1/9/06 Reed Maintenance.- 2417 Reed

Sl 1/9/06  Reed.itrs Operations 23.: 7 Reed
1/10/06 Reed Maintenance:=¥ 9.7 Reed
1/10/06 Reed Operations .='¢ 31" V. Reed

@i 1/10/06 Reed Training "o+ 1 ©  Reed

tro.x 1/10/06  Reed t.rwi Shutdown : .7  #¥¥.*. Reed

L 11106 Reed Training .7 19° .. Reed

DL 1/11/06  Reed Operations - ¢ 22°% " Reed
1/11/06 Reed Weekly .- ¢ 4°... Reed
1/11/06 Reed 1. o Shutdown . =& & Reed
1/12/06 Reed .- ... . Maintenance . 9t Reed
1/12/06 Reed :.. - Operations 23% Reed
1/12/06 ~ Reed Ao Shutdown 1w Reed
1/12/06 Reed = " Training 53 7 Reed
1/13/06 Reed Startup 3 % . Reed
1/13/66 Reed Maintenance 20 ... Reed
1/13/06 Reed Operations 7= 1 Reed
1/13/06 Reed Training 3 Reed
1/13/06 Reed Shutdown 1. Reed
1/16/06 Reed » Startup I HE Reed
1/16/06 Reed. - Maintenance ~ = 14 - Reed
1/16/06 Reed Operations = .- 12. - 1 Reed
1/16/06 Reed Training 2 . Reed
1/16/06 Reed Shutdown . 1 - Reed
1/17/06 Reed “Training 22 . Reed
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‘Institution:-
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- Pate . Purpose: .- ;.- Number: Funding
1/18/06 United Fir¢ Maintenance .-~ 1° ° Reed
- .1/18/06 Reed -~ Training 10.v . Reed
1/18/06 Reed Maintenance. 14 Reed
1/18/06 Reed. . Startup - .. 5, Reed
1/18/06 Reed . Weekly &, . 6 Reed
1/18/06 Reed . Shutdown -.:z, 2 Reed
19-Jan Reed .- Training : 36 Reed
1/20/06 Reed = : & ' Startup 4 6x7 .t Reed
1/20/06. Reed .- .- ¢ Maintenance : ©* 5 | Reed
't 1/20/06 Reed .. - Training P Reed
< 1/20/06 Reed. .. Shutdown ‘... 2. Reed
i 1/22/06 Reed u- ..} Startup FTIEINEC I Reed
1/22/06 Reed Maintenancg & 2.} Reed
¢ % 1/22/06 Reed - " Training .97y Reed
bed 1/22/06  Reed ;o Shutdown # ...: #1.::.. Reed
) 1/24/06 Reed ::.-. - Maintenance ~..; 4, <. Reed
1/25/06 Reed. : . .3 Maintenance- ~'; “I*7 4} Reed
1/25/06 Reed .« Startup :F:¢  Reed
1/25/06 Reed Training : ¢ Reed
.o 1/25/06  Reed co Shutdown .. 5 < Reed
©'1/25/06 Reed gl Weekly =~ 4% 2 Reed
1/26/06 Reed :-... : Maintenance- . : - Reed
1/26/06 Reed -.-: . x - Tour ": Reed
1/26/06 Reed =~ -« i Training 2" Reed
1/27/06 Reed.: Mamtenancex 1} £ Reed
1/27/06 Reed Startup * Reed
1/27/06 Portland Waldorf High School Tour {US DOE
1/27/06  Reed o Tout oo Reed
1/30/06  United Fire .- ;.-‘/' Mamtenance
1/30/06 Porttand.Fire :. Training
1/30/06  Pinnacle Invcst Training
1/31/06 Reed: s i . Training
1/31/06 Reed:.: Maintenanc
1/31/06 Reed: - Startup
2/1/06: Reed - Maintenanc
2/1/06  Reed:: Weekly
2/1/06. Reed - Startup
2/2/06 Reed Startup y
2/2/06 Reed - ..ol Shutdown Gs-7!1 3] Reed
2/6/06 Reed .1 Training o208 WL Reed
2/8/06° Reed .- - Training i34 4. - Reed
- i 2/8/06 Reed G Startup SEE Reed
. - 2/8/06 Reed . i . Shutdown ...+ 1.. Reed
2/9/06 Reed:.: .oy Maintenance. . + <147 Reed
2/9/06 Reed = v o7 Training ... 4: Reed
2/9/06 Reed « < %-:i- Startup o 3T Reed
2/9/06 Reed Shutdown i :5 30 Reed
2/10/06 Reed ot Training T N ) Reed
... 2/10/06 Reed- . =.! Tour T Reed
© 2/10/06 Reed - . Shutdown ... 2. Reed
2/11/06 Reed - .. . Training - - ~i 8- Reed
2/11/06 Reed ... . .- . Startup 4: Reed
o 2/13/06 Reed Training .. ;. 2 . Reed
©'i 2/14/06  United Flre ' Maintenance - ¢ 1. Reed
4 .2/14/06 Reed - K Training w2 Reed
2/15/06 Reed - . - Training - B Reed
2/15/06 Reed Lo Maintenance 4 Reed
2/15/06 Reed u: . Startup - 1 Reed
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i) Date: Institutiois' . Purpose ' ‘Number Funding

2/15/06 Reed 'ttt Shutdown - 1t Reed
2/16/06 Reed :"u - Startup . 1" Reed
- 2/16/06  Warner Pac1f1c College Tour * 16 . 'USDOE
i 2116/06 Reed - . Shutdown -1 % Reed
. "2/17/06 Reed L Training =+ & 2 Reed
Wit 2/20/06  Reed o Training ‘3 .7 Reed
wwU2/20/06 Reed o Shutdown @€ Reed
=4 2/21/06  Reed Startup :_3,-:'.; . Reed
-" 2/21/06 Rex Putnam ngh School Tour 33 2. US DOE
2/21/06° Reed : Training ‘" 3 " Reed
2/21/06 Reed . - Shutdown ‘.. | .2 .%.% Reed
2/22/06 Reed =~ ¢ Startup S4A T Reed
i 2/22/06 Reed ¢ i - Weekly o4 3 .0 Reed
i 2/22/06 Reed:: Maintenanee: & 1 Reed
Toe2/22/06 Saturday Academy Tour .-} 19~ - US DOE
2/22/06 Reed  vii: Tour o ~i3w- 7 Reed
2/22/06 Reed ... Shutdown Reed
2% 2022/06 Reed  «fii Training * Reed
.1 2/24/06 Reed : Training " .7 Reed
Bt 2/27/06 Reed i ~ Maintenance . - . Reed
2/27/06 Reed 20i: it Training Reed
2/28/06 Reed o Startup : Reed
2 2/28/06  United:Fire - Maintenance.. Reed
v 2/28/06 Reed it Training Reed
m.h 2/28/06  Reed RN Shutdown Reed
3/1/06 Reed g Tour Reed
3/1/06 Reed i Maintenance Reed
3/1/06 Reed = Weekly Reed
3/1/06 Reed Training . -:7 Reed
3/2/06 Reed Training - -7 Reed
3/3/06 Reed Maintenance "' Reed
3/3/06 Reed: " Training Reed

3/4/06 Reed ¢

: Startup ~ Tws Reed
3/4/06 Reed Training Reed

Reed
Reed

3/6/06 Reed '
3/6/06 Reed: stk

Training ¢
Operations -

,@%QN%gwﬁﬁé@%&ﬁkm@*#e&@%@w&wﬁqe~ﬁsé®ﬁ

3/7/06  Reed Startup Reed
‘+3/7/06 Reed @ Training Reed
13/7/06 Reed ‘Maintenance: " i+ Reed
3/8/06 Reed #: Weekly ¢ = Reed
3/8/06 Reed ;v ‘Training + Reed
o3 3/8/06 Reed ¢l . Operations: : ¥+ Reed
STe1073/9/06 Reed T + - Training - .7+ Reed
£ = 3/10/06 Reed -t .- Training "t . Reed
Liut 3/11/06 Reed o« oY Tour Lt ’ Reed
& i 3/11/06° Reed ot Training ' - ! "« Reed .
Ln i 3/13/06 Reed e Training S !+ Reed
i+ 3/14/06 United Flre i Maintenance " .+ Reed
"~ ..4.."3/15/66 Reed Startup o 'vi.. Reed
% 3/15/06 Reed . - Bimonthly " Reed
-« 3/15/06 Reed '~ - . Weekly ; Reed
© 3/15/06 Reed oo Operations . Reed
3/17/06 Reed - - Maintenance - Reed
~ 3/19/06 Reed s Training "~ Reed
bt 3/19/06  Reed - o Startup Reed
+" 3/21/06 Reed - Startup Reed
3/21/06 Reed Training * . 3 - Reed
"t 3/21/06 New Urban ngh School Tour SeTh 267 US DOE
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el 1 Date e

Purpease; - - ;. - Number. Funding

3/21/06

3/22/06 -

G i 53122006
302006

3/23/06
3/23/06
o 3/23/06
L2 13/24/06
* 3/24/06
1.5t 3/25/06
Loam 3/27/06
bl 3/28/06

 3/28/06
> 13/28/06
3/29/06
.7 3/29/06
Hia 3/29/06
aat o 3/29/06
¥ .. 3/30/06
i.+ 3/30/06
i 3/30/06
3/30/06
3/31/06
3/31/06
3/31/06
hya. 3/31/06
Lot 4/3/06
i 4/4/06
iuat . 4/5/06
4/5/06
4/5/06
4/5/06
4/6/06
4/6/06
- w 4/6/06
5000 4/7/06
=t 417106
" 4/10/06

5 4/10/06

.. 4/10/06
e 4/11/06
oLt 4/11/06
i 4/12/06

© oL 4/12/06
Lo 4/13/06
- 4113/06
i 4 4/13/06
.. 4/13/06
oea 4113/06
Bt 4/14/06
- L 4/14/06
- 4/14/06
4/14/06

- 4/14/06

s 4/14/06

. . 4/14/06
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D 3022006

jInstltqtlon _u_
Reed - -.
State of Oregon

Portland Police Bureau
Reed . ..
Saturday. Academy
Reed =,

Reed . i 4

Reed »

Reed

Reed . . ..

Reed .-, &, .~

Reed DO

Reed .
United Flre s
Canberra

Reed R

Reed PR U TP

Reed T

Reed [

Reed - ... ..

Reed ... 7

Reed vy

Reed R

Reed -

Reed . .

Reed

Reed .; ;-

Reed oo
Reed 5 e
Reed oo
Reed;
Reed
Reed
Reed
Reed
Reed .. ..
Reed Ll
Reed I
Pacific Unlverslty
Reed -+ ¢
Reed T
United Fire, -
Concordla Umv ers1ty
Reed -+ -
Reed Cid
Reed - :
Reed .

Reed,_‘u :

RAD ] .
Reed @ .

Reed

Reed

Reed

RAD

Reed

Reed

Reed

Reed

Shutdown : ~ 1. Reed
Inspection § ° | 2;: . Reed

Inspection,n- : .r 21+ ¢ Reed

Inspection ¢ ;.. 2 :‘;-' Reed

Tour R .7 -+ US DOE
Startup ‘1...7 = -Reed .
Training Reed
Tour 0t Reed

. Training - 4 Reed
Tour : Reed
Training : ... Reed
Training =, . # Reed
Training ¢ Reed

Mamtenance s Reed

Maintenance , Reed
" Weekly : Reed
Startup - Reed
Training o ~ Reed
Shutdown : . : - Reed
Startup e * Reed
Training Reed
Tour w1 Reed
Shutdown-. : .. ¢ Reed
Training i Reed
Tour Reed
Shutdown Reed
Operations Reed
Operations t:: Reed
Training pss? Reed
Weekly ooy Reed
Startup Reed
Maintenance - Reed
Shutdown ;. Reed
Training Reed
Bimonthly Reed
Maintenance:. - Reed
Training ! Reed
Shutdown ¢, .0 © Reed
Tour B0 - US DOE
Shutdown % .. ) Reed
Training 5_.;;,‘;! 4.v.. ~ Reed
Maintenance. 1 Reed
Tour x';.';:,. i +. US DOE
Startup ;. Reed
Training o Reed
Weekly . ¢ -+ Reed
Startup sesft 27 Reed
Training ..., 6;..: . Reed
Tour a1 2200 tUS DOE
Maintenance .., 2 * Reed
Shutdown - :;, 1; .: Reed
Startup . A7+ Reed
Operations : - 1 *, Reed
Tour + 22+ USDOE
Maintenance - -~ 4 ~ Reed
Training i, . 5 Reed
Bimonthly :, -+ 1 - Reed
.. Tour , -- Ji . Reed
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: Date’. InStltllthll ... Purpose __::: 'Number Funding
it “4/15/06 Reed’ - Training -~ 5 .%" Reed
-4/15/06 Reed - o ‘Operations 27 Reed
4/15/06 Reed S Maintenance- © 1 ¢+ Reed
l=r . 4/17/06 Reed - Startup 1 Reed
i 4/17/06 Reed = - Tour 14 * Reed
4/17/06 Reed b Training 3 7. Reed
4/17/06 Reed e Shutdown Reed
- ‘4/18/06 Reed Tour : Reed
©- ' 4/18/06 Reed = " Training Reed
%' 4/19/06 PFB S Training Reed
< +1 4/19/06 Reed - ¢ -Startup -7 Reed
L1 4720/06  Reed Training - Reed
« 7 4/20/06  United Fire v Maintenance Reed
e 4/20/06 Reed - ot Maintenance 3" 7" Reed
= 4/21/06 Con’cofdia Uhiversi_ty - Tour : 18 ». *US DOE
i 4/21/06 Reed = 6 - Maintenance” - 3 Reed
'4/21/06 Reed 7 Tour  '"*. 1 7 Reed
i 4/21/06 Reed - . Shutdown 1'"".* Reed
‘- 4/24/06 David Douglas H1gh School  Tour 32~ USDOE
4/24/06. Reed ti- 7 - Training 2. . Reed
w. 4/25/06  Reed S Training 47" " Reed
b 4126/06 Reed Startup 1. - Reed
‘ 4/26/06 AmericarNuclear Insurers Inspection -~ "1 . -7 Reed
E 4/26/06 David. Douglas H1gh School  Tour 25.° "US DOE
4/26/06 Reed i Training *3%.1 " Reed
o '_‘ 4/26/06 Linfield College Tour 8 .. USDOE
< 5/1/06 . Reed Tour © 1" -7 Reed
#3572 5/2/06  Reed Startup .. ‘1 ! Reed
b.i" 5/2/06 NRC Examinations:-. 4*°  Reed
%575 5/2/06 Reed ' <~Examinations-~ 73 Reed
wni 5/2/06  PFB #irsif Training ‘i 2143 Reed
45/2/06 Reed - Trdining = “-i+" Reed
5/3/06 NRC ¥ Examinatiofis .© 4 "{* Reed
5/3/06  Reed ‘' Examinations *©7  47i"" Reed
5/3/06  United Fire~ Maintenance "+t 1 " Reed
5/4/06 Reed Startup 1 Reed
5/4/06  Reed Examinations*# ¢5°..7 Reed
: 5/4/06 NRG: Examinations<i 4"  Reed
b 5/5/06 Reed ! Examinations =% <1 " Reed
5/5/06 NRC Examinations - 277 7 Reed
3 5/5/06 Reed: Startup t 22017 Reed
5/5/06 Reed Operations . - “1+*. = Reed
g 5/6/06 Reed-:i::t ‘Operations - *: 2. Reed
i e 5/6/06 Reed Training 7707 Reed
el 5/7/06  Reed Operations .. 2~ ..~ Reed
~ - "+5/9/06 NRC Examinations & 672"+ Reed
i 5/10/06 NRC Examinations .* “3/-.* " Reed
Los 5/10/06 Reed Examinations. * 1°°" © Reed
-+ 5/10/06 Reed Startup 1747 - Reed
5/11/06 Reed" " Weekly © 1i.°7 Reed
« v 5/11/06 Reed Maintenance . -3 ‘*- Reed
i 5/12/06 Reed Maintenance - 1. - " Reed
~ - 5/16/06 Lincoln H1gh School Tour i 21 .- USDOE
* 5/17/06 Reed I Weekly lf' -~  Reed
'5/19/06 Reed Tour .~ 3 Reed
-~ 5/23/06 Reed - Tour 6 Reed
"© 5/26/06 United Fire _ Maintenance .-+ 1’ Reed
t 5/30/06 Portlarid Community College Tour : 2.  USDOE
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- Date -Institution Purpose ..~ . Number Fundmg
i~ 5/31/06 HVAC-RJ. .. [ Mhlﬁt%ﬁhnce 571 777 Reed
*at 6/1/06  Portland Commumty College Tour .. 12 . USDOE

... 6/1/06 Reed ; Tour Cye.q 13 . Reed
ot 6/2/06  Reed Tour 1 . Reed
55 6/5/06  United Fire _ Maintenance: .- 1.-:- Reed
v, %7 6/5/06 Reed Lo Tour -1 2 . . Reed
2. 6/506 Reed .. - Weekly ~v.. 42t » Reed
oo, 6/20/06 RSO - Tour st 14 US DOE
b 6/20/06  Reed o Maintenance. -5+ 1. - ;. Reed
iy 6/20/06 Reed - Weekly 3 Reed
Cous 6/22/06 RSO AT Training A2 Reed
Lo ti 6/26/06 Reed oo Training N Reed
. .. 6/27/06 Reed - - Training; , . ¢ 7. : Reed
Fes, 6/28/06 DeTemple Maintenance _ 2% Reed

w1 - 6/28/06 Reed . Maintenance - A 7. Reed
*..il 6/28/06 Reed. -, .. Startup . 3.- -+ Reed

., 6/28/06 OCH Tour L oae 18 US DOE

i 6/28/06 Reed f Training 24:¢ -+ Reed

. 7/7/06  DeTemple - Maintenapee .. 2 Reed

a4 117106 Reed e Maintenance. ., 2 .-~ . Reed
oot 7/8/06 Reed o < v Weekly A Reed
- 7/11/06 Reed sl Startup oo 2%, . Reed
*any 7/11/06  United Fire: .- . - Maintenanee. . . 1+ ... Reed
30 7/11/06 Reed -,  Maintenance - 3;~° . Reed
sw 1112/06  Reed Weekly  fouit »:  Reed
<217, 7/12/06  Reed Startup: | "+~ Reed
Yy.r 7/12/06  Cascade Presbyterlan Tour - US DOE
ta. 7/12/06 LICDS .. .. Tour : US DOE
4.7 7/13/06 Reed - . ;- Startup Reed
4 7/13/06 Saturday Ac_a_demy Tour US DOE
ot 7/13/06 Reed - . i, Operations Reed
4 7/13/06  Cascade; Presbyterlan Tour ; US DOE
4z 1/17/06 Reed ;.- : Blmonthly »  Reed
beesi 7/18/Q6 Reed - Bimonthly : Reed
7/19/06 Reed-, o Weekly,1 ¢, et Reed
7/19/06 Reed Mamtenance f Reed
20 7/120/06 Reed ij, e v Startup oy F1 2r Reed
Tt 720006 Reedo, o, o Maintenanc Ny Reed
..t T/20/06 Reed:. .- .. i Shutdown t.. 1, Reed
“oou 7124/06 Reed - o). Tour BRI 1N Reed
7/24/06 Reed R Maintenance;- <, 2. 7 Reed

: 7/26/06 Reed : .. - Startup 373+ Reed

2 7/126/06 Reed -~ Maintenance..- -, 3 ;.. Reed

© 7/27/06 Reed Startup 4{}'-.; - Reed

7/27/06  Reed Operations ., 2:, Reed
7/27/06 ’AWSEM Tour Cad 21 . US DOE
7/28/06 Reed : Startup 3. ¢« Reed
7/28/06 Reed : ; Tour 2v .+ Reed
7/28/06 United Fire - - Maintenance- .-, -l;,.;.- Reed
31-Jul Reed ' Maintenance - 2  Reed

« 1/131/06  Reed : Startup . 2, > Reed
. 8/1/06 Reed - - Maintenance = .82 '+ Reed

<~ 8/2/06 Reed . Maintenance 2. - Reed

~ 8/3/06 Reed . Startup 2. Reed

8/3/06  Portland Commumty College Tour - 19 :USDOE
8/3/06 Reed .. Operations ,. = = .2 Reed
8/4/06 Reed Maintenance 1 Reed
, 8/7/06 Reed Maintenance 2" Reed’
Reed Research Reactor Annual Report 2005-2006
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Number Funding .

Date  Institution Purpose
8/7/06 Reed Startup 1 Reed
8/7/06 Reed Tour 11 Reed
8/7/06 Reed Shutdown 1 Reed
8/8/06 Reed Startup 3 Reed
8/8/06 Reed Maintenance 2 Reed
8/8/06 Reed Tour 4 Reed
8/8/06 Reed Shutdown 1 Reed
8/9/06 Reed Weekly 2 Reed
8/9/06 Reed Maintenance 1 Reed
8/9/06 Reed Tour 2 Reed
8/10/06 Reed Maintenance 2 Reed
8/10/06 DeTemple - Maintenance 2 Reed
8/10/06 Reed . Startup -1 Reed
'8/10/06 Dynalectric Maintenance 3 Reed
8/10/06 Reed Maintenance 2 Reed
8/11/06 Reed Tour 2 Reed
8/14/06 Reed Maintenance 3 Reed
8/15/06 DeTemple Maintenance 1 Reed
8/15/06 Dynalectric Maintenance 2 Reed
8/15/06 Reed Maintenance 1 Reed
8/15/06 United Fire Maintenance 1 Reed
8/16/06 Reed Weekly 1 Reed
8/17/06 DeTemple Maintenance 1 Reed
8/17/06 Reed Startup 1 Reed
8/17/06 Reed Tour 9 Reed
8/17/06 Reed Maintenance 1 Reed
8/21/06 Reed Tour 5 Reed
8/23/06 Reed Startup 1 Reed
8/23/06 Reed Tour 69 Reed
8/24/06 Reed Tour 24 Reed
8/24/06 Reed Shutdown 1 Reed
8/24/06 Reed Maintenance . 1 Reed
8/25/06 Reed Startup 1 Reed
8/25/06 Reed Tour 35 Reed
8/25/06 Reed Shutdown 1 Reed
8/29/06 DeTemple Maintenance 2 Reed
8/30/06 DeTemple Maintenance 3 Reed
8/25/06 Reed Maintenance 1 Reed
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