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FINAL RADIOLOGICAL STATUS REPORT
| FOR
UNIVERSITY TOWERS IN THE QUEEN’S BUIL

Background Information

UH Tower is located at 1356 Lusitana Street, 7 Floor, Honolulu, Hawaii, 96813-
2427. The researcher using radioisotopes at UH Tower was Dr. Richard F.
Arakaki (1991-2003). Dr, Arakaki used I-125 compounds for tracer studies in
radioimmunoassay and radioreceptor assays, while he used H-3-myristic, and
palmitic acids, C-14-myristic acid, P-32 and S-35 in in-vitro translation system
studies, and lastly, C-14-glucose was used in tracer studies of glucose transport.
Dr. Arakaki worked for the University of Hawaii, Manoa at the time, under NRC
License 53-00017-23.

Any unused radioactive isotopes were returned to the Environmental Health and
Safety Office, Radiation Safety Program for disposal.

In June-July 2004, a survey to determine the final radiological status was
performed for UH Tower, rooms 717, 720 and 722. The surveys were performed
in accordance with the Manual for Conducting Radiological Surveys in Support of
License Termination (NUREG/CR-5849). This report describes the results of that
survey and demonstrates that the room in which radioactive materials were used
and stored satisfies the NRC guidelines, established for release of formerly
licensed site for unrestricted use.

Site Information
Site Description

The 7™ floor was under lease to the University of Hawaii, and has since been

returned to Queen’s Hospital. Dr. Arakaki used no radioisotopes since December
2002.

Site Conditions at Time of Final Survey

As part of the decommissioning activities, equipment were cleaned and released
or disposed of as radioactive waste. :

Identity of Potential Contaminants and Release Guidelines
Dr. Arakaki was authorized for °H (30 mCi), “*C (2 mCi), **P (1 mCi), *°S (2

mCi), and 1251 (1 mCi). The isotopes used were in liquid form. There were no
major spills of any licensed isotope or any leaking sealed source used or stored by
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any of the individuals named. More than ten half-lives have past since the last
use of ‘21, 32P or S in any of the rooms used by Dr. Arakaki.

The average, maximum, and removable acceptable surface contamination levels in the
NRC, "Guidelines for Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special Nuclear
Material” dated August 1987 were used as the surface contamination guideline levels.

Final Status Survey Overview
Survey Objectives
The purpose of the final survey was to demonstrate that the radiological

conditions at UH Tower rooms 717, 720, and 722 satisfy the NRC Guidelines and
that the rooms can therefore be released from licensing restrictions for future use

-without radiological controls. The specific objectives of the survey were to show

that:

a. Surface Activity in the Rooms

Average surface activity levels (total of fixed and removable
activity) are at or below guidelines values established as acceptable
by NRC.

Reasonable efforts have been made to identify, evaluate, and
remove areas of resifdual activity exceeding the guideline value.

Reasonable efforts have been made to clean up removable activity

and removable activity in a 100-cm? area does not exceed 20% of
the average surface activity values.

b. Exposure Rate

Exposure rates do not exceed 5 uR/h above background at 1 m
above the surface. :

The objective of the survey was to demonstrate at a 95% minimum
level of confidence that the above conditions have been met.
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Organization and Responsibilities

The survey performed was by a team composed of qualified ‘personnel from the
Environmental Health and Safety Office’s Radiation Safety Program. The
organizational structure which conducted the characterization survey activities are
presented in Attachment (1). The training and qualifications of the individuals
performing the surveys and decontamination is listed in Attachment (2)

The University of Hawaii’s Radiation Safety Program in accordance with the
University of Hawaii’s NRC License 53-00017-23 performed the analysis for
gross gamma, and gross beta levels on smears.

Instrumentation

Attachment (3) lists the instrumentation used for the survey activities, along with
parameters and detection sensitivities for the instrumentation and survey
technique. The combination of instrumentation and technique were chosen to
provide a detection sensitivity of 25% or less of the guideline levels. The Micro R
Meters were calibrated a minimum of once every year, the meter used for surface
scans was calibrated once every six months, and the gross gamma and liquid
scintillation analyzer was calibrated during use using NIST-traceable standards.

Survey Procedures

Survey planning and procedures were in accordance with the Manual for
Conducting Radiological Surveys in Support of License Termination,
NUREG/CR-5849. Procedures are briefly described in this section.

3.4.1 Area Classification

For purposes of establishing the sampling and measurement
frequency and pattern, the rooms were classified as affective area.
The basis for this classification is:

Affected areas: Areas that have potential radioactive
contamination or known radioactive contamination (based on past
or preliminary radiological surveillance). This includes areas
where radioactive materials were used and stored, where records
indicate spills or other unusual occurrences that could have
resulted in spread of contamination.

3.4.2 Reference Grids

Grids were established for the purpose of referencing locations of
samples and measurements, relative to the rooms. The grid
intervals were based on the potential for residual contamination in
the rooms (Attachment 4). All affected rooms, floors and walls
surfaces were grid at 3 ft. intervals.
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3.4.3 Surface Scans

Scanning of surfaces to identify locations of residual surface and
near-surface activity was performed according to the following
schedule:

Affected area surfaces: 100% of surface
Room surface scans were conducted for beta-gamma radiations.

Instrumentation for scanning is listed in Attachment (3). The
instruments having the lowest detection sensitivity were used for
the scans, wherever ‘physical surface conditions and measurement
locations permitted.

Scanning speeds were 1 detector width per second for beta
detection instruments and 0.5 m per second for gamma
instruments.

3.4.4 Surface Activity Measurements
a. Direct Measurements

Direct measurements of beta-gamma surface
activity were performed over grid areas using
instrumentation described in Attachment (3).
Unless precluded by surface conditions or physical
parameters, the most sensitive of the instruments
listed for surface measurements (Attachment 3)
were used. Attachment (4) shows grid over which
direct measurement were taken.

Measurement spacings/frequencies were as follows:

Floor and walls:
Affected areas: 3 ft. intervals floor and walls.

b. Removable Contamination Measurements

A smear foriremovable contamination was
performed at each grid area.
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3.4.5 Exposure Rate Measurements
Gamma exposure rates were measured at 1 m above floor surfaces,
using a gamma scintillation instrument. Measurements were
uniformly spaced according to the following pattern:
Room Surveyed
Affected areas: Measurement was taken over the grid areas.
3.4.6 Special Measurements and Samples
Room Interiors
Hood and refrigerator in affected area was accessed,
smears, direct beta-gamma scans and measurements

performed at all access points, and a swab obtained from
sink drains.

Background Level Determinations

Background exposure rates were determined for the rooms by taking
measurements outside the rooms.

Sample Analysis

Smears and swabs for removable contamination were analyzed for gross gamma activity.

Data Interpretation

Data conversions and evaluations were performed, following the guidance in
NUREG/CR-5849. Measurement data were converted to units of dpm/100 cm?

(surface activity) and uR/h (exposure rates) for comparison with guidelines.

Additional remediation and/or further sampling and measurements were not
performed since guideline levels were met.

Records

Original survey data have been archived at the Radiation Safety Program office
and will be held until such time as authorized by the NRC for disposal.

Survey Findings and Results

i
Attachment (4) contains the grids for the rooms. The numbers in the grid
correspond to the results of smears and swabs taken. A total of 264 smears and
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swabs were taken in the rooms. The rooms were scanned and radiation survey
performed with the instrument listed in Attachment (3).

Background Levels

Background exposure rates outside the rooms were 3 to 4 uR/h using the Ludlum
Model 12S Micro R Meter. The instrument is listed in Attachment (3).

Laboratory and Counting Room Surveys

a.

Scans

Scans were conducted over the grid areas of Attachment (4) and
the hood. Scans of surfaces did not identify any areas of residual
contamination. The readings were less than 120 counts above the
background. The background was 30 to 40 cpm using the Ludlum
Model 3 survey meter with Ludlum Model 44-9 pancake defector.
The instrument is listed in Attachment (3).

Surface Activity Measurement

Surface activity measurements were determined by taking smears
and swabs in the grid areas shown in Attachment (4). The results
of the smears and swab in Attachment (4) correspond to the
number in the grid. | All individual measurements were within
guideline levels. The Packard Multi-Prias Auto-Gamma System
listed in Attachmerit (3) was used to count the smears and swabs
with many of the measurement being below the sensitivity levels
of the procedures.

Exposure Rates

Exposure rates inside the rooms from 3 to 4 pR/h using the Ludlum Model
128 MicroR Meteq The background was 3 to 4 uR/hr. The instrument is
listed in Attachment (3). These rates were within the guideline levels of 5
uR/h above background.

Data Evaluation

The results of the radiation iand contamination surveys indicated the guidelines
were satisfied at the 95% coénfidence level conditions.
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Summary

During June-July 2004 surveys of the rooms in UH Tower at the Queen’s
Building, leased to the University of Hawaii at Manoa campus were conducted.
Results of the survey demonstrate that the activity at the site meet the NRC limits
for release for unrestricted use.



Attachment (4)

ORGANIZATIONAL CHART FOR REPORTING AND FLOW OF AUTHORITY
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Attachment (2)

Training Record for Irene Sakimoto
Radiation Safety Officer

Pearl Harbor Naval Shipyard Radiological Control Technician.
Date: 1981-1983

University of Hawaii Environmental Safety Specialist IIL
Date: 1983-1990

Radiation Safety Officer training class (40 hours) at the University of Texas
Health Sciences Center.
Date: 1990

Internal Dosimetry — Short Course, Berkeley, CA.
Date: October 1991

NIOSH Ionizing and Non-ionizing Training Class (40 hours) at the University of
Souther California.
Date: September 2000

Laser Safety Officer Training (40 hours) by the Laser Institute of America.
Date: September 2000

Transporting Dangerous Good by Air, IATA Initial training.
Date: December 2004

Transportation Skills Programs, Inc., Hazardous Materials and Waste

Management and Compliance Seminar.
Date: January 2005

Page 1 of 3



Attachment (2)

Training Record for Nancy Miyake
Radiation Safety Specialist

Radiation Safety Training by Irene Sakimoto. Radiation Safety Officer of the
University of Hawaii’s Radiation Safety Program.
- Date: September 1995

IATA by Aloha Airlines.
Date: September 1996

Spill Prevention Guidelines, Containment and Transport of Hazardous Waste
sponsored by Safety Systems.
Date: March 1997

Health Physics Technician by Radiation Safety Associates, Inc.
Date: May 1999

Radiation Safety Officer Training by Ohmart-Vega.
Date: February 2001

Hazardous Waste Management Training
Date: September 2002

Hazardous Materials & Waste Management and Compliance Seminar by
Transportation Skills Program, Inc.
Date: January 2003

Radiation Detection and Measurement by Technical Management Services, Inc.

Date: March 2004

Transporting Dangerous Goods By Air — IATA Initial.
Date: July 2005
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Attachment (2)

Training Record for A. Brad Smith
Radiation Safety Technician

Radiation Safety Training by Irene Sakimoto. Radiation Safety Officer of the
University of Hawaii’s Radiation Safety Program.
Date: July 2004

Transporting Dangerous Goods By. Air — IATA Initial.
Date: 11/17/2004

Hazardous Materials & Waste Management and Compliance Seminar by
Transportation Skills Program, Inc.
Date: 01/25/2005

Occupational and Environmental Radiation Protection by Harvard School of
Public Health )
Date: April 2005
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Attachment (3)

SURVEY INSTRUMENT USED AND CERTIFICATION

Minim
Instrument Certification Type of Detectable
Survey Instrument Used and Tested Measurement ~ Efficiency  Activity
1. Ludlum Model 128, 09/22/2003 Surface Scans 3 uR/h above
Micro R Meter, Gamma Background
Ser. No. 29441

2. Ludlum Model 2401-P,  09/22/2003 Surface Scans  P-32,58% 200 dpm
Ser. No. 174865 Beta-Gamma S-35,1.7%  under the
(pancake detector) probe (20 cm?),
: P-32 equivalent

3. Ludlum Model 3, 11/03/2003 Surface Scans  P-32,65% 200 dpm
Ser. No. 86788 Beta-gamma S-35, 2% under the
with Ludlum probe
Model 44-9 Ser. (20 cm?),

No. PR 112927 P-32
(pancake detector) equivalent

4. Ludlum Model 2, 12/29/2003 Surface Scans 2100 cpm/mR/hr,
Ser. No. 11602 alpha-beta-gamma Cs-137 gamma
with Ludlum surveys (6 cm?)
Model 44-7, Ser. No.

RN014790 (open-end
detector)

5. Packard, 1900CA, Before Use Gross alpha/ C-14,95% 17.07 dpm
TRI-CARB, BG, H-3, C-14 beta on smears, H-3, 60% 15.71 dpm
Liquid Scintillation standards provided 0-12 kEv
Analyzer, Serial No. by Packard 12-156 kEv
102434 Instrument 0-200 kEv

PACKARD STANDARDS USED TO CHECK ANALYZER

H-3, <2.0 uCi, 260500 dpm, 16 Feb. 1998, Serial No. 48
C-14, <0.1 uCi, 122900 dpm, 16 Feb. 1998, Serial No. 107
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Designer and ::Omfocfumf s Attachment (3) Ly lé.'l:pll(l: :ﬂsgéi%REgﬂHEggsls{\lsg“
, .lw  Sloniic ane INdUSHGl - ~ -~ TN A T (Y Er AR ATHN - - ( -
niftc ond nc CoRTIFICATE OF CALIBRATION 501 OAK STREET FAX NG 305.235.467
SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER UNIV OF HAWAII ORDER NO. 208143/277765

Mfg. M ! Model . 2 Serial No. 2

Mfg. I ts, ! Model 44-7 Serlal No. K 0 , q

Cal. Date 29-Dec-03 Cal Due Date 29-Jun-04 Cal. Interval ___6 Months Meterface 202-001
Check mark Mcpplles to applicable Instr. and/or detector IAW mfg. spec. T. 73 _°F RH 2 % Alt 703.8 mm Hg

(] NewInstrument  Instrument Received [] Within Toler. +-10% [] 10-20% [T] Out of Tol. @equmng Repair [] Other-See comments

A Mechanical ck. A4 Meter Zeroed [0 Background Subtract (O Input Sens. Linearlty

A F/SResp. ck R Reset ck. [ Window Operation - M Geotropism

O Audio ck. [J Alam Setting ck. b4 Batt. ck. (Min. Volt) 22 VDC .

] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. Q/Callbrcﬁed In accordance with LMI SOP 14,9 rev 02/07/97.

T e e e R - ) ‘ T Threshold m\
Instrument Volt Set 200 V Input Sens. Q l mV Det. Oper. 200 V at & I mV Dial Ratio =
[ HV Readout 2 points)  Ref./Inst. / V Ret./inst. / \'

COMMENTS:

Gamma Calibration: GM detectors posiioned perpendicular to source extopt for M 44-9 in which the front of probe faces source.

B = . REFERENCE ‘ INSTRUMENT REC'D - INSTRUMENT .
RANGE/MULTIPUER CAL. POINT "AS FOUND READING" METEIZ{J_?EADING*
X10 40 mR/hr NA ;
; X10 10 mR/hr , "}
',' X1 = -~ .
f X1 1 mR/hr » .
j X0.1 160 cpm [
X0.1 [40 cpm '
*Uncertainty within £ 10%  C.F, within = 20% X Q.1 Range(s) Callbrated Electronically
REFERENCE ’ INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Digital ' Log
Readout Scale

4

Ludium Mecasurements. Inc. certifies that the above instrument has been colirated by standards traceable to the Naftonal instttute of Standards and Technology. or to the calibration faclities of

other international Standords Organization members, or have been deitved from accepted values of natural physical constonts or have been derved by the ratio type of calibration techniques.

The calibration system conforms to the recuirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calbration Ucense No. LO-1963
Reference Instruments and/or Sources:

Cs-137 GammasN [J11s2 Men2 [msss [Is105 (Irioos [Jer (Jessz’ bess1 (720 [J73a [lisie [ Neutron Am-241 8e S/N 7-304
[1 AlphaS/N (O Betas/N ] Other
[ m 500 /N 132899 O Oscllloscope SIN " Multimeter S/N 82080087

Callbrated By: Q;G k B eSs +Q9\ Date lq b ec O 3
Reviewed By: %%mé.n M(m Date _3\ S Yo, 03 Page 2 of |

This certificote shol not be reproduced except in ful, without the wititen opprova of Ludium Measurements, inc. ( ACINst. [ ] Prccad Dialantin AR Dat And Aantice.w v
FORM C22A  11/726/2003




A
e

A

T | &}
ONIVERSTTY NP Ph T MANOA
RADIATION SAFETY OFFICE
INSTRUMENT CALIBRATION RECORD
Instrument_ LIAdLUfVI a’ 5 Date of Calibration l\/ 3/ 0>
Serial Number 1 ~ Date Due Next \y~5104
Detector Model 44 -9 Detector Serial Number PR 1199573
Type of Source (l). 90 %5 Actwrty of Source (1) ©:019¢ 5

@__0.155 uG

@_“c
RANGE CALIBRATION POINT ‘ READINC % OFF
%0 LoD o ] ]
Xo.l S l‘OO ’ i 40 O A O
X 1600 15U
Y 4000 _ AUVD .
X10 10,000 (0, UTD
- Y|D -—-4‘0)000 .4-0, i a7a¥) e _—
™ am
oo | ™ 100,000 Ca
X100 400,000 4,.:0,:_)1}'0
Operatjon Votage 0. VOLTS  Efficeincy (%):
Radloactlve Source Check- 9\“’1 S-Fo;(,{'ub( S-35: 8‘7.' . f-125: '
Principal Investigator R 5? P-32: (6% Other:

Signature /%< .Z(b
< U
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Designer and Manufacturer Attachment (3)

of LUDLUM MEASUREMENTS, INC.
V| B O ) g o o L TOFFICEBOX 810 PH, 325-236:5494
O o astal Co.TIFICATE OF CALIBRATION " OAK STREET ’:’Zx Ng.z 325-235-4672

SWEETWATER, TEXAS 79656, U!S)A‘A .

CUSTOMER UNIVERSITY OF HAWAII ORDER NO. g}!’GG&I&/ 275323

Mig. furn M rom ! Model _2401-P - SerlalNo. _/Z48L%
Mfg. Model Serlal No.
Cal. Date 22-Sep-03 Cal Due Date 22-Mar-04 Cal. Interval __6 Months  Meterface_ 202857
Check mark Qf applies to applicable instr. and/or detector IAW mfg. spec. T.____ 74 °F RH 48 % Al 704.8 mm Hg
[] New Instrument  Instrument Received [ WHhin Toler. +-10% []10-20% [ Out of Tol. {] Requiing Repalr [T} OtherSee comments
4 Mechanical ck. [F Meter Zeroed {7} Background Subtract (O Input Sens. Unearity
] F/SResp.ck (] Reset ck. {7 Window Operation 4 Geotropism
4 Audiock. [0 Alcsm Setting ck. A Batt. ck. Min. Vol 7.2 VDC
[ Caiibrated in accordance with LMI SOP 14.8 rev 12/05/89. (A Cadllbrated in accordance with LMI SOP 14.9 rev 02/07/97.
o r e o e e e e e o e  ————— s e e - . Threshold mv
Instrument Volt Set _ 8§79 V Input Sens. mV Det. Oper. V at mV  Dial Ratio =
[ HV Readout (2 points)  Ref./Inst. / V  Ref./Inst, N} : \'
COMMENTS:
Gamma Calibration: wmwmgmmwtaummmmmmmm.
' “* REFERENCE S i INSTRUMENT REC'D =% INSTRUMENT . i
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X100 10 mR/he N1 -28 0,20
X100 . 5 mR/hr o-0f o.0of
X10_ L mRMNr= 7220 com _0.,)0 0.0
X10 500 uR/Hr : -3 . Y p.o8
). &l 2TT cpm 0.2 o./0 e
X1 /é) cpom o.o¥ -9y} _
*Uncertainty within £ 10%  C.F. within + 20% Range(s) Caiibrated Electronicaily
REFERENCE INSTRUMENT INSTRUMENT ' REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* ! CAL, POINT RECEIVED METER READING*
Digital Log
Readout Scale

Ludium Measurements. Inc. cerities Thot the above Instrument hos been calibrated by standards raceable to the Nationd Instiute of Standards anc T , or fo the colbration fachities of
other Intemational Standands Organieation members, or have been derived from accepted values of natural physical constants or have been denved by the type of calibration techniques.
The colibration system conforms 10 the recrirements of ANSINCSL 2540-1-1994 ond ANS! N323-1978

State of Texas Callbration License No. LO-1963
Reference Instrumenis and/or Sources:
Cs-137 Gammas/N (1162 [enz2 A mses [Js10s [Imiooe [J1879 [less2 GAEss1

[ Neutron Am-241 Be $/NT-304_

{71 AlphasS/N ] BetaS/N (O Other

[ M 500 /N 134709 [ Osciloscope S/N [ Muttimeter S/N 57390613
Calibrated By: —Mﬂ) S ale Date _22 J_O;P o3 |

Reviewed By: - L@)C Lu; Date 25 §f o3 Page 4 of 6
This cerfiftcate shall not be reproduced excep i full, without the wiitten approval of Ludlum Mecsurements, Inc. | ACInst T 1 meroomis o+ - - - '

FORM C22A  04/00/20M3



Attachment (3)

UNIVERSITY OF HAWAL AT MANOA
. RADIATION SAFETY OFFICE -
INSTRUMENT CALIBRATION RECORD

Instrument_ Lud lum 2401-p Date of Calibration ‘1-[33“-1 Q3
"""" Serii Nurmber— TFABGE ™ pae Dom N 1]22] 04
Detector Model __ 44-9 . Detector Serial Number |
Type of Source (1) 20 G Activity of Source (1) O ouw
Q"¢ — @___ 615G,
BANGE | CALIBRATION POINT| - READING [ % orF

N

/ | T\

f\ CoMPLETED BY LLOLUM| — \
Operation Voltage VOLTS Efficeincy (%):
Radioactive Source Check %M | s3s. LI T s,
Principal Investigator RSP P32 53% Other:

Signature ‘3( 3(\
Ul

Page S of 6




v . - Attachment (3) N ORCE BOK TG P 3558 S
{ {
I, _scenffcondinawstial (., JTIFICATE OF. CALIBRATION \

retnanis - Bur OAK STREET FAXNO. 325-235-4672
SWEETWATER, TEXAS 79656, U.S.A.
CUSTOMER UNIVERSITY OF HAWAII ' ORDER NO. 203248 / 275323
Mfg. Ludium Megsurements, Inc. Model 125 SeralNo._/¥.2%2%2
Mfg. Model Serlal No.
Cal. Date 22-Sep-03 Cal Due Date 22-Mar-04 Cal. In'rervol__QMans_ Meterface_____ 202004
Check mark [Zfopplles to-applicable Instr. ond/or detector AW mfg.spec. T 74 RH 48 % Al 7048 mm Hg
[J New Instrument  Instument Recelved [Awithin Toler. +-10% []10-20% [] Out of Tol. [] Requiring Repair (] Other-See comments
4 Mechanicalck. 4 Meter Zeroed [0 Background Subtract O Input Sens. Unearity
LA F/SResp. ck A Reset ck. [0 wWindow Operation A Geotropism
4 Audio ck. [ Alarm Setting ck. A Batt. ck.(Min. Voify __ 22 VDC
[] Callbrated in accordance with LMI SOP 14.8 rev 12/05/89. A Calibrated In accordance with LMI SOP 14.9 rev 02/07/97.
Threshold m\
~Instrimerit Voit Set — 2785 ———V-InputSens-—J&-—— ‘mV-Det-Oper. - - Vv at mV Dial Ratio =
[ HV Readout (2 points)  Ref./Inst. / V  Ret./inst. / \Y
COMMENTS:
Gamma Calibration: GMmmmmmmmmgmuuahmﬁmmmmerm.
’ REFERENCE . INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT ‘ "AS FOUND READING" METER READING'
X 1000 2000 4R/hr .9 2
X 1000 1000 4R/hr : / !
X100 - 200 uR/hr= I520Ccam L9 4
X100 100 yR/hr / : Y
X10 3532 cpm 1 2
X110 . /280  cpm / /
X1 152 cpm ; T - 2
X1 /746 __cpm ] !

*Uncertalrty within £ 10%  C.F. within + 20% X10.X1 Range(s) Callbrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED .METER READING*
Digital Log
Readout

Ludium Measurements, inc. cerlifles that the above instrument has been callbrated by standards traceabie to the National Institute of Standords and Technology. or 10 the calibration focilties of
other Intermnational Standards Orgontzation members, or have been derved from accepied values of nohural physical constonts or have been derived by the ratio type of calibration
The calibxation system confomns fo the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978

techniques.
State of Texas Calloration License No. LO-1963
Reference Instrumenis and/or Sources:
cs-137 GammasN [Jne2 [(Jenz dmsss (15105 [Irioos (e [Jess2 [Jess

(] Neutron Am-241 Be S/NT-304

(] Alpha §/N (] BetaS/N (] Other
{4 ™ 500 S/N 134709 ] Oscilloscope S/N [ Multimeter S/N 57390613
Callbr::rred By: MZ X io Date _22 Sep o7

7
Reviewed By: é 52 ZZ_‘ZA; Date 23 ‘59099

Page 6 of E
Thiscemﬂcofeshdmtbevepromoedéxoepfhu.mmewmenopprwdofununmmmInc

- ACInst. [ ] passed Dislectric (H-Pot) and Continuty Test |
FORM C22A  04/09/2003 by T e




Attachment (4) Diagram (I)
UH Tower-floor
Room 717
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" Attachment (4) Diagram (I)

UH Tower--walls
éoom 717 -
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_ Attachment (4) Diagram (I)
UH Tower 717-cenér bench (on top, sides), and floors
Room 717
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Attachment (4) Diagram (I)
UH Tower-hood, bench top-southside
Room 717
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Attachment (4) Diagram (I)
UH Tower- 2 sinks, 2 doors
Room 717
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Attachment (4) Diagram (1)

UH Tower-floor & bench top
Room 720, 722
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" " Attachment (4) Diagram (I)

UH Tower-walls
Room 720, 722
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Attachment (4) Diagram (I)

W/
UH Tower - additional walls
Room 720, 722
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Attachment (4) Diagram (I)
UH Tower - additional walls

Room 720
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Attachment (4) Diagram (I) .
UH Tower-bench (sides & drains)
Room 722
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Attachment (4) Diagram (I)
UH Tower-doors & other walls

Room 720, 722

[ ’
L 3 3 o
7
\ ’, ‘\
N ’ . , /
AN 4 W . /
N ’ \ ’
/ . Ve
AN ’ \ ’
~ / - N , P4
A // A '
N/ AN ’I
BOOR

L]

Bo0R,

[ LT

FACERGR

M ]
' e N
; N
yi V4
/ ’ h
=t E R \
e == == = -~ - y \\
(A f X
3 3 o

Page 11 of 33



Attachment (4) Diagram (I)
UH Tower-sink & hood

Room 720, 722
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Attachment (4) for Diagmam (I)
UH Tower-swipe results
Room 717, 720, & 722

ol Hl® Mame:H-3 DFM A0-Jun—-2004 18210
Li—Ul= 0.0-18.& Lors QO Bko= 0.00 %2 Siama=0,00
b= Z2.0~18.6 |Lors= ¢ Bka= 0.00 %2 Sigma=0,00
Lh~Ul= 0,0~ 0,0 Lor= O Blg= 0.00 L2 Sigma=0,00

5,00 QIF = +81E ES Terminator = Count
DECOMMISSION SURVEY ,

onal DM

o= RGERGSH)

Warsiooy User program changes mav have invalidated DPM calerulation

e TIME CFMA DFMA, 818 8IE FLAG
~ND OB, 00 Q.44 17.04 22,299 &H60.
Kt 5,00 16,00 F0L.38 18,0348 506.
G0 A, 80 27.46 19.8446 B3IG.
; 12 ‘U .—2:' 8... .-r.c.u .'65:’ E‘l(..-‘u
13,00 24,27 21.013 824,
17.80 X ”O Q38 H2-.
17 .64 ! 22.889 538.
17.20 JRLO7 18,364 BR2E,
14.04 PhHGET7 23,158 B2l
&8.40 15,33 24.151 3J4&.
12.40 24.63% 21.464 544G,
14,04 29.86 21.920 B4,
15.84 29 .44 19.445 528,
.44 15,29 20,827 5586,
11.00 19.99 21.0&4% 553,
14.88 Ai.349 19.088 52¢.
L4, 04 27.90 1B.022 444,
15.24 28.69 18.60% Sis.
20.04 E7.07 21.138 533,
13,60 24.81 21.738 548,
132,00 24 .39 20.544 518,
2.44 22.91 19.%89 538,
892.24  108.5% 13,881 544,
15,324 28.00 18.394 H4q0,
1%.60 2568 19.402 B13,
El.44 39.768 14.4446 511,
9,00 11.24 - 20,39 21.925 544,
\614 B.00 14.44 2711 22.778 532,
G0 47 .80 87.49 15.190 545,
ols 20.20 I7.79 16.876 521.
mels 1&.00 30.54 18.819 501,
L 30 15.20 27.73 19.774 548,
ZZ2.44 59.49 18.576 543,
B8.88 16£.00 21.558 562.
19.20 28,39 18.407 837,
17.24 I1.59 21.742 544,
) 12,20 24.14 20,768 B44.
?.00 FHLOZ 18,8662 577,
« O 294 .64 45.74 18.6895 529,
339 O 18.4&C 34.897 18.78% 519.
My 16.80 ZOL4L ,.379 357.
&;4' 5,00 15.20 27.47 21 .54 559,

00 12.20 22,67 19.02F 528. Page 13 of 33

nﬂﬂa B, 00 14.&0 26.88 19.480 535,
AR 500 19.84 3L.77 22,081 531,
NAB 5,00 15,60 RE.24 27.74T7 BRNT.
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S T IME
TR 5. 00
oA DL 00
3G 5L 00
W 5,00
NS8O 5,00
WISl H.LOO0
Ne82 ., 00
W83 .00
™8 5,00
BB E L Or
Ns6
WNSY
¥ |
™89
M0
g 1]
2
4063

B.L00
Rylel
G
L 0
00
OO0
n@
) L, 00
¥ H.00
=W 5,00
WEM 5, Q0
S8 500
TRHe 5,00
OB OO0
*Q?C 5,00
5,00

ﬁiﬁo 5,00
5,00

831& . 30
a3 5,00
S 5,00
%88 =00

on

=

BN .00

RO 5,00
BSe 5L OO0
BT, B B4
N9 « 30
Eatl ) | sls)
292 als!
w49 L 00
SEd 5,00
<495 . OI2
R DL OO0
293 R, 00
%% iz o

RN 5. 00
THRI00 S 00
12401 B, 00

ooy LR op s

LS

CPMA
15.00
24 .60
14.24
1& .40
19.04

Q.20
15.00
10,40
11.80
1%3.84
20,20
18.464
58, &0

e 40
13%5.24
47 .20
&7 .48
ORI, 48
w8 .84
Sk, 4
10&,.00

1354 .88

152.44
19.08
A7 .20
EZ L, 00
22,04
20,20
21.84
22.20
13,40
4,40
173,80
8.40
12.20
12.04
11.40
11.80
'"ﬁi
L-I o J.-(-j
.l. i.84
1ELO0
445 ., 48
23.80
44 .24
25,00
17.24
286 .60
h,u40
1.24
16.64
L0, 20
19.80
23,40

Attachment (4) for Diagram (I)
UH Tower-swipe results:continued

DFM1
27 .27
46.18
26,3535
I

_au_4

16.78

28,63

20.49

21.62

26 .00

39.86

x8.17
108,31

71.92

o2.12

71,18
2E2L66

£29.42
131,484

1799 .67

L&, B3
104,52
195,02

2B1B8. 20

ey e
282.25

E7.86
71.42

72.71
&H1.77
E6.68
40,21
40 .46
28,72
26.20
EO.T7
20.78
23,11
2,81
21.64
21.94
59.1%
29.74
21.81
2%.30
83,80
42 .82
84,4566
45,52
E1.28
48.682
82.12
B7 .30
x1.59

18.40
xH.78

A -3
Ak w e

Room

G818
21.079
16,389
18.404
19.671
"'"k HBB
LB.
21. &%7
"1£|' .h‘“
bu.Bbb
19.21%
17.896%2
18.069
1é&.088
15.084
17.478
1&. 644
14.273%
16,642
19.044
132.970
14,732
14.722
14.%
13.5%8
14.314
20.172
15,230
15.680
146.604
15.442
19.31%
18.971
17.513

22.448 5

20,749
19.748
19,4602
19.902
18.106
21.817
18.114
19.3589
22.379
18.618
15.4%2
146.6873
G925
16024
20,902
17.949
15,608
146,554
18 A06
22.250
17.444
17.888

717,

542,
505,
G432,
S0&.
548,
B59 .

555,

720,

Page 14 of 33



GH TIME CrPMa
TSI 2 5,00 E7 .60
oM S5.00  R3E4,60
soEq104 G 00 P24
54108 5. 00 12.64
N 5,00 17.00
TS0t 5.00 16,82
TSP D00 12,60
™NGtey
TN SO0 15.04

it S5 00 1%.40
NIAME 5L00 24,24
MLV 5. 00 14.20

T 5,00 17.40
a8 5,00 2540,24
TR 5L 00 18. 44
TR 5,00 13.80
NS B0 15.80
RO 5,00 14, &0
SN 5L 00 BhH. L4
Ttst =00 12.28
TRE112 5. 00 15.44
i3 5,00 14.44
TG 5, 00 12.00
TS 5L 00 11.04
TSI 5,00 11.64
TRt 500 14.00
X218 5.00 1Z.20
180139 5,00 15.40

L IO8 5, O 14,00
RO 500 10,40
oo | > BRGTR el 10 .60
i3 } ) )

B, 00 11.40
5,00 12.44
500 1%3.80
L0 14.24
3,00 12.44
11.00
12.80
15,00
12.684
P20
12.00
B010.08
.00
45.80
114,28
TO. 60
2ER.BO
120.80
81.44
14.00
170,40
Q.89
10.64
12.60
11.24

W GO 15.04

Attachment (4) for Diagram (I)
UH Tower--continued swipe results
Room 717, 720, & 722

DFPM1
51.264
426 .62
16.67
22,63
FL.O0
20,18
24,467
27.82
27 .57
24,27
44 .50
25.47
Z1.67
4631.75
ZI.99
28.49
28.28
2H.78
“1&EQLZ0
22.95
PA.3H
26.18
22.04
19.97
21.77
2012
24,70
28.10
2862
19.3%
1?.72
21.50

22420

25.84
26.80
25,050
21.17
#4.02
28.02
22.685
17.82
22.01
15043.7
197 .54
B89.99
215.86
177.51
469 .35
218.89
74.15
27.49
Z18.65
18.89
20.00
23.81

20,855

518
17.795

14,045

259.087
21.808
20,292
17.361
22.305
12.260
20,227
19.971
17.601
20.209
20.385%
1Z2.8085
19.070
192.400
20,8049
20.785
13.922
19.3827%
19.177
17.900
21.079
20.048
23.881
20,163
23.467
20677
21,028
24,499
22.682
22,104
22.729
21.4609
23.872
20,840
20,8198
20,765
18.4%&
2T
20. 580
24,138
12.918
13,248
14,263
13.444
12,040
13.036
14.870
13.794
21.191
1Z.287%
2QO.TET
19,623
21.196

20.274

tSIE FLAG
529.
e YO
Sé1.
B0,
549,
8547
555,
545,
S4E,
5857,
541.
568,
BS1.
549,
549,
525,
570.
64,
524,

.
Ledic #

H541,
055,
B4l
8558,
S21.
G915,
821,
S48 .
521,
247,
827.
517,
G525,
S22l
B15,
A&7,
493,
B1fs.
B2F
336,
467 .
B4z,
S917.
461 .
474,
Bl1s.
482,
477 .
BH&.
D45,
475,
A2%.
499,
S1é.
S1l1.
RO
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Attachment (4) for Diagram (I)
UH Tower- continued swipe results
Room 717, 720, & 722

g TIME CFMA DFM1 8I85 t5IE FLAG
TR 5. 00 14 .40 27 .80 20,435 4790,
018y H.L00 13.86 26.74 12.425 492,
bl 160 5,00 14.40 26.48 24.276 540,
5.0 12.20 2Z.11 20.260 HO9,
a0 12.40 R2.92 2Z.,920 334,
3.00 12,24 22.487 20,444 H41.,
» 020 16.80 FLLED 20,254 8Z5.
SO0 24 .20 48.76 1L7.8467 B10.
B. 00 1L3.24 24,14 21,984 548,
T . 00 HO.B4  118.72 14.735 480.
LO0 1015,40 Z85233,.0 10,821 53,8 & (extrapolated results)
. 00 2024 E7.E7 17.766 S35,
- 00 20,00 26,91 A7 AZE B3a.
.00 11.44 21.38 24.97&H 523,
.00 LE.40 24.48 21L.619 347,
SO 1Z.24 24.91 19.163 515,
THREWE 5. 00 11.20 21.19 24.5%6% Blo,
b 5L D0 220 236 20,391 498,
(313 15.24 29.38 19.894 493,
5. 00 11.80 21.91 23041 529,
5., 00 .44 19,41 24,3437 532,
D 00 12,20 2T.58 21.128 489.
ba D G .04 18.328 22.934 44%,
. 00 11.00 20.88 22.470 B07.
. 00 7 .00 18.00 23,504 4854,
s1% T . &0 18,99 21.199 448.
10.2 2O.E4 22,752 468,
14,00 26031 21.782 517,
9.40 17.80 23,187 50%,
12.52 22.63 23.14% 558,
7 .40 13,33 R2.427 8565,
1Z.40 24.60 25.009 542,
8.60 15.87 28.143 336,
11.40 21.14 22.104 3Z0.
13.80 25.583 20.097 353%,
11.24 20.34 22.44)1 BB7.
10,04 i8.11 24.171 B&1.
568 28.26 22.902 562
11.80 21.48 20,3566 381,
11.40 20,70 22.723 553,
14.08 26.47 17.930 H51ies.
14.60 29.80 22.644 547,
13.20 24.10 20.087 547,
12,60 22.24 24.100 534,
10.2 19.42 25.198 504,
Eﬁﬂﬂ” 5,00 21.60 40.58 18.487 517.
PRG204 5L OO 1Z2.24 24,585 21,765 BES.
‘-44205 H5.00 27 .24 51.27 16.339 51é&4.
14.24 27 .06 21.068 H0&.,
11.80 231.74 21.031 337,
.00 10,00 18.11 22,021 8%&.
W 363 14.08 27.01 20.888 496.
a1y 14,44 29.24 20,963 8574,
iy 11.04 20.0F 22.499 555,
wle 11.40 20,88 22.780 544,
. 00 10.60 19.37 21.622 847,

cEorS (S
PR # I
PO
el
I
P
PR

i Lh
B
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Attachment (4)

Room 717,

Sk TIME
- 5,00
B, 00
5,00
5 .00
5.00
5L G0
00
ISt
S 00
5.00
ASE 500
T2 5. 00
<k 5L 00
5,00
BL.00
S 00
L 00
i, 0
e Q0
G, 00
- Q0
L 00
W 00
L OO0
00
. 00
o 00

th

i

DRI 1

R

Lh ol

M salno

5L 00
5,00

vial s
=00

CFMA
? .84
13.24
P00
7.84
11.80
F.80
18,20
11.48
.88
17,00
20,60
14,60
10.88
10.84
B.40
9. 64
11.04
10.464
15.08
14.44
17 .40
11.44
2.00
12.40
11.40
11.04
26 .88
13.00
14,00
12.20
13.80
l16.08
H.08
11.&84
.80
10,40
T a0
1i.80
1240
1O.4C
12,60

13.00

1129%5.
E4LET7L 6 J3EF92.6

DFM1
18.22
24,41
16.45
18.19
21.65
17.54
FE.58
20,357
17.90
24.1%
E7.65
27.08
19.45
20410
15.48
ig.19
20.530
19.350
28.54
26.46
264
21.22
14. 4%

i &
ke w Tl

40.74
19.97
49 .44
29,43
26 .53

ey ey
L Lae U dl N

2D.27
30.50
15.02
21.31

18.80

19.43

12.49
21,54
2340
J0.99
23.28

19.54

171267.

MDA H-3: 11.59 dpm

518
22,765
2E.151
22.042
21.9464
20,4675
2E.18%8
21.1468
25,9208
21.74%9
22.001
i8.216
18.5%12
20.895
2E.094
248 057
REE7E
26.818
24,348
19.53%8
20,3575
21.95%
18.707
24.895
24 .934
28,004
20,4690
12.017
20,6467
17.586&
20,418
22272
19.721
20103
2144673
RDE.L2E
F2.439
24 B9
21.382
24.,04%
27.748
22.897

standards follow

20.914
19.187
S2.916

tSIE
B2,
527,
S44.
BI4
542,
B7Q.,
570.
5840 .
H54.
B3C.
35446 .
B520,
572.
8931,
HnIx7.
513,
D829,
942,
510.
B4,
f18.
549,
G547,
551,
551.
558,
Ha A
478,
S08.
S54%,
544,
508,
526.

Ba4,

512,
821,
H56.
547 .
439,
43,
4357,

898.
B74.
F06.

for Diagram (I)
UH Tower-continued swipe results

720, & 722

FL.AG

background
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Attachment (4) for Diagram (I)
UH Tower-continued swipe results
Room 717, 720, & 722

LS RMOSMALTZEDR
Ll SES DATA PROCESSED -~ 01-Jul-2004 21:54

P4 EFf (0186 keV) = 935.18 %
Gy Duestionable £14 Chi souare value ~ Please view historic data
I DATHA PROCESSED ~ 0l-Jul-2004 2210
HE EFF (0-18.6 keV) = &2.75 %
HEODHT SOUARE IFA DATA PROCESSED - OLl~-Jul-2004 22:l&

HZ Chi Souare = 164.86

A DATA PROCESSED ~ O01-Jul-2004 23217
3 {0=-18.6 keV) = 1Z.73 com
o (O—-15856 keV)y = R20.7% copm
14 ER2/B (113886 keV) = 561 .84
MEOETCR/B O (1-18.6 keV) = 286.20
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Attachment (4) for Diagram (I)
UH Tower - swipe result

Name s H~3 DFMH 02-Jul=-2004 OB:42
il GL.0-18.6 Lors= 0 Bko= Q.00 %R Sigma=0.00
2 2.0-18.6  Lor= O Bkg= 0,00, 42 Sigma=0.00
LU= 0.0- 0.0 Lcr= O Bkg= 0.00 U2 Sigma=0.00
QIF = t8IE ES Terminator = Count
#1468
Conventional DM
Pl ade L o= J2BIS&]

warmning: User program changes mav have invalidated DPM calculation

S TIME CFMA DFML 418 t8IE FLAG
58,00 10.60 19.18 22.743% S560.
i 5.00 1287.92 1554%.9 10.761 BO.2 E (extrapolated results)

o

Page 19 of 33



1
i

[
o

3.

00

o G302

00

£ BT
=L 00

5

G
N
L 20
OO
L, 00

=

T

£
‘h

T LR LR O LR

L0

[€14]
(18]

thy 14
Li—L
..'“ = 4

M T ESTON

DM
AEnitielaty

CRMG
L“uﬂﬂ
..... e
1,40
18,40
19,20
2E.40
D020
1€.40
165.00
1220
14.00
14,20
19.40
132,20
19.42
16£.80
16.80
16.40
24 .00
19.40
19.00
16.40
59,00
15,40
17.00
292,47
17.80
L7.80
47 .80
W &)
19.00
1&6.20
33,60
14,20
27 .80
18.40
17 .20
21 .40
28 .80
25.20
20,00
17.80
17.40
20,00
20 .40
21 .40

17.60

Attachment (4) for Diagram (I)
UH Tower-swipe results

Room

Mames:(C—-14 DFM
= (3, -1 56& .
ST T
Q.- G.0 Lor=
QI

Loz =
Loopms=

tSIE/AED

SWIFES

DFMI
14.11
24.5)
19.42
19.4%
20.26
24.70
21.31
19.42
14.89
1z2.92
14.88
14.98
20.47
12.92
20.47
17.
17.79
17.32

r:n-, ey
e W W st

.46
.01
L2.23
16£.4%
17.95
A41.70
18.77
18.7%
50.42
28.08
20.08
17.09
z5.44
14.97
29.34
172.62
18. 14

L r]
223G

=040

2660 85

21.09
18.7

18.36
21.10
21.73F
22.59

18.5

8.

717, 720,

Blos= O,
Blkg= 0.
Bko= <.
ES Termi

UH TOWER 717

518
M
34,8583
49,730
44,888
48,925
47 . 597
41257
40 . 89%
40,028
27 QX7
59.084
41.414

B2.237
5&.370
93.941
4&.621
28.1564
48.718
EGL 093
45.800

240240
17.30 27

LBEE
21.485
z8.870
*9 99T
s- = uﬁc?
42,295
4% . 3253
27.782
33,017
39.4832
40,997
29.224
&1.080
36,098
I28.4606
93,2086
28,803
2,478
EB.ET2
28,326
47 . 699
45, 604
40,767
40,499
4 290
45,99

tHIE FLAG
5610 . backg
508.
B30,
514,

SE&.

4]
R4
o

542,
530,
2C.
530,
IE.
538.

mre
ot e B

555,
85¢,

o

54

4

£5
d Y et B

550.

=
v:‘-ni.l. »

578.
S48,
544,
B2

At .

511.
H4%.
S529.

el

527,
502,
545,
544,
558.
530,
543,
544,
538,
506,
525,
557,
559,
506,
B4,

BXT,
5462,

[ERE

& 722

00 A
LTS A
10 B A
nator

round

EL-Jun—Z004

Sigma=0.

(Ble

Sigma=0. 00

Sigma=Q.

Count

GO

o7

R
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e TIME CHPFMA
WEUF 5. 00 27 .80
N S.00  17.40
w9 GO0 17.00
(80 H. .00 18.18

S8y H.00 1220
L 0 1&.00
S48y G500

1. 58
20,40
13,40
19.80
RE .60
£, 20
40,00
FTELOO
41,30
PEG.g0
49,60
77 A0
QRG220
87,00
56.80
- B 117,80
QO S.00 1241.40C
N B L 00 151.20
20, &0
42,40
ERLE0
2840
2E .20
18.40
28 .60
17.00
15.80
11.80
14.00
15.40
14 .00
1700
12.16
Z6H,L00
19.60
15,00
18.40
49 .80
2&EL.00
48.20
Q.27
21440
27 EHO

17.80
21.00
25.80
IO L 00

w1 o NEC I Ty

Attachment (4) for Diagram (I)
UH Tower-continued swipe results

DPM1
29.36
iB. 36
17.94
19.1%9
13.92
16.91
19.465
21,52
14,15
20.94
27.04
HELBE
42,20
F4.83
4% . 48

138.03
52.40
81.78

1044 .54
FL.TO
97,94
120.0&
1415.87

159,58
21.81
44.81
41 .78

40,835

29.7%
19.41
28.05
17.92
16.446
12.62
15.06
16.27
14.81
17.96
2.894
E7.97
20.867
18,82
19.3
832.5%
27,39
50 .84
F1.91
22.56
29.12
x4.87
25.18
2%.45
18.77
22.14

oy
27 .20

E1.47

Room 717,

818
TEZL081
4R[0.272
48.494
2EH 46D
4,424
L8213
47 JBEE
49 . 617%
32.98%9
47,1012 4
40 .438
26.868
28, 09
28.806
27.849
21.804
2E.907
24,477
15.8%4
24.87%
27 LEEE
19.026 538,
146,189 528.
19.126 529.
{42,026 470,
24,628 499,
BRLOET7 B2,
F0.8595 527.
41.505 554,

2.2%46 HB40,
ZPLR20 B8EL.
Z7.4046 B4,
632,103 548,
42 . 846 T76.
41.5469 ZIH,
47 .273 313.
47 393 477,
47 .348 [07.
58,907 5825,
24,472 545,
40,4698 D485,
A1.724 539.
43,167 &7,
28.%16 544,
ZB.031 373,
24.958 542.
21556
IETLPES
27 .704
21,962
XI3.47F
TLHLTRY
47,155
42.815
41 .7394
= e

x = n »

n »

SRR AR g B R eR

SELIEL R NI el s e

R G RN I S s
=

s

720,

L FL.AG

& 722
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=k TIME
109 5. 00
PSSO 5L Q0
w108 5. 00
D106 5, 00
8103 5, 00
108 5L 00
3109 SO0
™SO B, OO0
SN 5,00
1ZMN2 5,00
10 500
I 5,00
B, 00
BLO0
5,00
B 00
00
5,00
= 0

LR oL R LR

(84

. G
W s
W 20
L 20
L0
L OO
MEele]
WG
Nale
00
L O
L0
w0
.00
H.00
: , =L 0D
s 5 o0
s 5.00
WS 5L o0
&L 0
.00
5. 00
E5.L00
5,00
B 00
S, Q0
Ga.00
DL 00

e LR LR ER LR LR LR

SN
1180
Q180
£23 192
=188
s 1
138

LS IR LI R )

0han

) B[00
NSt K. 00
oI =, 00

CPM&
REZLO0
1%.40
14,60
22.80
20.00
15.00
18,60
189.40
1g.20
2E.67
1&.&0
19.80
24T .60
19.40
21 .60
17 .60
& Q0
20.80
15,20
15.00
15,60
13,40
1&.20
16.40C
14,20
17.732
15,00
17.40
15.460
14.20
17.4¢0
15,20
18.00
15.40
185.20
15.20
17.60
17 .40
14.00
1Z2.806
165.70
TNR2 .60
RE LAY
58.80
120,00
7320
24,00
118.40
50,40
17 .40
178.60
16.40
14,08
12,00
18,00
12.40

Attachment (4) for Diagfam (I)
UH Tower-continued swipe results
Room 717, 720, & 722

DFM1
291.99
14.12
158.28
24.04
21.09
15.81
16.45
19.41
19,19
24 .96
17 .49
20.88
28970.82
20.45
22.79
18.54
14.88
?3.80
16.05
15.83
16.458
14.13
17.08
17.32
15.00
18.72
15.82
18.37
146.45
17.10
18,39
16.04
1?2.01
16.24
lé&. 10
14.07
18. 8%
18.3
14.77
14.59
17 .62
7490.89
P9.09
B.03
137.31
77 .42
247 .48
124.84
5X.14
18.62
188. 56
17.54
14.87
12.67
16.%8
13,11

als
19.189
S0 . 2538
43 .1%7
40,1935
A4 ,200
33063
EERLDES
EB.T729
094,923
IH.433
&3.813
49 .398
12.886
49 .85%4
47 .541
47 0477
46.826
18.15%0
46 .631
47 . 594
44 .858
S2.68469
48.903
44.07%
403,939
S1.488
a8. 5893
44.184
SI.397
Q2. &08
48.747
&HO . 166
49 .167
48.171
41.%08
54 .380
44 . 654
H85.271
45,052
50,290
51.360
124617
17.957
20.863
17.040
21.198
14.7%571
18.623
A C)"‘.):?

el WF Abe L.

28.7867
15.278
B2.017
55.9469
4% .889
44,324
45,794

t8IE FLAG

S82.
S&0 .
872,
548,
545,
BhE.
348.
B4,
996,
H43 .
S70.
845,
SBdé.
554,
332,
571,
S47%.
3xe.
525,
BE7.
354,
544,
B8b.
B2,
511,
DR,
BAQ.,
B2,
347 .
a2s.
BOJZ,
530,
517.
S5le.
461,
49¢,
518.
324.
5E7.
484,
G544,
S514.
4469,
481 .
912
44,
485,
w47 .
G542,
47,
3R2E.
B00.,
515,
316.
549,

4G5

pd
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Bt 12 TIME
T™HLI8Y s.00
TNLYIO0 F L OO
TR0 5, 00
TN G 00
DAy 5. 00
et S 00
108 5. 00
™EWe =L 00
gt s, 00
168 5. 00
QWY 5,00
S0 SO0
R 5,00
PRERE 5,00
B3 500
MG DL 00

a 5,00

5O
L OO
OO0
5., DO
5L 00
i, 1D

BL00 0

W 0
. 00
L0
=L G0
5,00
o I 1]
5.00
H.00
W 3D
5,00
5.00
5. 00
L0
5L00

CPMA
15.60
15.80
15.80
14.80
13.2%4
:Z.éﬁ

..' 5 ‘-C)

h.4u
37.60

115,22
21.60
28.80
14,460
1Z2.80
14,80
12,00
12,00
17 .00
1X.80

240
16 .40
12,00
15.40
14.00
14.60
17.60
1%.80
i7.47
17%.80
16.20
14,80
12.60
12.80
11.40
14.00

2.80
15.80
14.40
13,00
16.20
20,60
14.20

12.20
15.80
27 .20
18.00
25,00
19.40
17 .60
14.00
18.40
18.40
15,40
12.80
18,40
13,460

Attachment (4) for Diagram (I)
UH Tower-continued swipe results
Room 717,

DFM1
16.49
16.467
16.70
15.61
14.07
24.91
29.79
16.24
60.91

185%96.49

22,79
27.20
15.41
14,55
15,43
13,77
13.74

7.97
14,57
13,09
17,55

.:—1 -y
FORPN

1&6.27
14.84
15.45
18.65
14.57
18,46
14,55
17.07
15.61
13.29
1Z.51
12.0%
14.76&
14.54
16.65
15.18
13,70
17.11
21.71
17.08
12.87
16.6%
28.72
18.98
6.9
20,50
18,857
14.7&
19.4646
19.728
16.4%
12,80
1&6.24
14.78

818
27.285
57 . AF
5.143
24 .827
851,020
43,158
Z5.060
38.184
24,849
11.72%9
28.637
24,478
71.697
B5.254
893.681
52,3588
25.48%
42 . 299
I9.171
43,677
483 .88%
48 .444
94,174
&1.242
HhH.T791
50,382
44 .987
46 . 803
851.779
54.610
IR.2EH
592,483
8I.2146
43,822
446.820
49,544
49,267
58, 560
93.311
23,725
37.242
6£G. 421
{46,650
58.301
48 . 504
41 .3255
Zé . 209
EBLTES
851 ..342
B2.963
44,146
49 267
44,1454
LE.R2T72
EQ.T7EP
HE.ZA4AR

2ol

ESTE
494,
340,
S04,
BE7.
545,
826,
513,
530,
486 .
&4 .4
37 .
n54 .,
325,
545,
Sle.
B509.
499 .
4‘ r'l-l‘
S27.
BAXE.
497,
442,
510,
457 .
47%.
459,
320,
S0F.
a57.
Sé64 .
H43.
543,

rew
o PR

340,
B854 .
D63,
Bés.
an2.
S57.
S1é.
H&é& .
380,
938,
300,
219,
a7 .
Bie.
504,
Sq40.
&0 .
494,
a7a.,
554 .
547,
549 .
[ 35

720,

FLAG

& 722

' textrapolated results)
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Attachment (4) for Diagram (I)
UH Tower-continued swipe results
Room 717, 720, & 722

a% TIME CPMA DPML SIS tSIE FLAEG
LU 5.00 14.60 15.40 44,236 538.
BIIWe 5,00 17.00  17.93 51,473 547,
DN S.00 0 14,200 14.99 57,735 5320.
U6 5,00 15,00 15.82 49.1469 543,
5000 1RGO0 12,464 46.447 566.
.00 19.97 21,04 IH.909 565,
B.O00 0 ITL20 0 1E.90 44.940 5BO.
5,00 .40 14,12 51.600 3357.
.00 15,20 16.04 &3.250 537,
5,00 18.80 19.82 41.207 553,
~s¢stsﬁ 00 15,20 16.04 42,321 529,
S22 5,00 11.00 11,59 B7.430 S57&.
EREMYF S.00 0 1EL.B0 14,56 51.569 540.
wm 5L OO0 11.80 12.45 51.822 541,
QM9 H.00 12,40 12,09 546.408 518.
8% 5,00 16.40 17.7%1 51,203 831,
z H, 00 10.40 10,97 47.317 548.
25,00 ZL.60 22.81 49.190 514,
B, 30 19.60 20,47 53.09& 548,
5,00 19.20 20,27 42,716 525,
; 15.8B0 1&6.466 58.247 553,
15.80  1&.66 53.168 547,
15.40 16,23 61.219 555,
172,80  14.55 42,381 551.
15.20 T&.01 32.247 549.
28,40 Z0.17 35.927 541,
F0.40 21.58 38,536 477.
2040 21.86 49,267 504.
17.40 18,35 49,481 552,
18.20 19,18 52.806 HSG.

24,00 “ﬁ.?é TR 66D HO2.
L& 4G 7.5 U £ BEE 84%.
12,60 LE 42,724 565,

12,40 WE.lU 59,489 51s.
14 .00 14,78 48,173 525,
1é.00 146,87 H53.748 S95E.
L BG 13,92 446,340 B4R,
1%L 00 13,79 44,870 447,
LA L EO 15,446 852,877 448.
M 14 .80 17.80 49.108 4465,
¢ vial) re- -runt of swipe 168
" 0. 80 21.94 29.368 =41.
n vizl: standard follow
1360 14.10 57.332 898.bhackground
1172580, 117834, 19.185 849 . H-3 standard
115564, 119793, 154.84 89%,C-14 standard

MDA C-14: 8.61 dpm
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Attachment (4) for Diagram (I)
UH Tower-continued swipe results
Room 717, 720, & 722

SYSTEM NORMALITZELDL
1« iFA DATH PROCESSED - 22-Jun—Z2004 11123
kf‘ (3-156 keV) = 95.48 “

& IHH(Q: PROCESS FD - 22-Jun-2004 11:39

HE EFfT (0-18.46 kel) = 6’ OX %
HE CHI SOUARE (FA DATA FROCESSED — 22-Jun-2004 11:405
HZ hi Sduare = 100,60

BrE IFA DATH PROCESSED —~ 22-Jun-—2004 12:4%
gho (0-18.6 keV) = 14.77 com

g tJ"lBu keV) = 20.93% cpm

{214 2 {1-134 ksV) = J57B.87

HE O ER/B (1-18.6 keV) = 267.91

Nuestionable CJ4 Chi sauare value — Flgase view historic ddta
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Attachment (4) for Diagram (I)
UH Tower-reswipe results

e l3 Name i H-3 DFM O&-JUl-2004 14:0c
: L~ 0.0-18.6 Lors= O Bkg= Q.00 Z2 Sigma=(,00
Lho~lil= 2.0-18.6 Lge= G Bkg= 0.00 %2 Sigma=0.00
:: LbL-Ul= ©.0- 0.0 Lor= G Bkg= 0.00 %32 Sigma=0,00
Ti 20 GIF = tBIE ES Terominator = Count
& :ULUEY
L. M
dLaenl : *;-u&l
Wair g s Uaml orogiram changes mav have invalidated DPM calculation

T ME CFMA DFM1 SIS tSIE FLAG
8.80 15.71 24.403% 573, ba°k9r°md)
Thbn bl TOB.H2 14.187 493, (swipe 65)
AL R0 71 94 16. 489, (swipe 66)
17 .40 LG 7...41 481. (swipe 70)
LH2TLIA A 12.950 467. (swipe 69)
b8v4£ 13.9328 479. {sw1pe 68)
5,44 65,90 13.907 471. 67)
"..:t 8O 104.31 14.8%51 48&. (swipe 62)
27 .04 5Z.3%4 15,830 498, (swipe 61)
ROLED '”s* em 1&.081 486, (swipe 60)
18,84 i8.2a7 493x,. (swipe 63)
55,44 14.774 48%. (swipe 58)
14, 40 % 20.107 479, (swipe 59)
11,04 20.281 a4, (swipe 64)
L06&.84 2454 ,17 12,135 4g7, (swipe 115)
47,00  84.85 14.042 47¢, (swipe 72)
28.2 55,57 15.777 474, (swipe 73)
45,04  88.52 14.287 474, (swipe 74)
7E.A4 158,68 1Z.122 451, (swipe 86)
21.80  4%.16 18.99% 457, (Swipe 90)
14,00 27.51 20.498 474, (swipe 92)
13,24 25,94 20.40% 477, (swipe 96)
14.20 27.81 19.870 477. (swipe 97)
18,40 17.097 4853, (swipe 102)
10,80 : 20,984 487. (swipe 103)
15,00 18,425 44y, (swipe 167)
- 1%.80% 447, (swipe 168)
& 16.802 455, (swipe 22)
13.44 112.69 15,032 445, (swipe 25)
10724 R0&4.76 13.748 457, (swipe 28)
11,40 22.40 19.682 474, (swipe 153)
8.24 15.96 19.495 487, (swipe 145)
L1.20 22.60 23.158 451, (swipe 144)
14.00 29.64 18.%49 417, (swipe 146)
14.60 28,20 22,514 490, (swipe 148)
38,84 75.94 14.826 475, (swipe 143)
49,454 104,90 14,218 415, (swipe 149)
1%, 04 29.42 17.826 476, (swipe 150)
10,04 19,62 23,289 479, (swipe 151)
10.460 20.84 19.%83% 473, (swipe 120)
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#ild
fre Ll-til=
Be LL-UlL=
o0y L=
S S 1%
RESLRYVEY

S TIHE
> 85,00
500
5,00
~3 5,00

CFMa
146.20
183,40
15,00
10,40

Attachment (4) for Diagram (I)
UH Tower - reswipe results 2

Mame: (T

~14 DFM

0.0-1584, lL.oys= s
4.0-186. Lor= 'y}
O, 00— 0.0 L= )

QIF = tSIE
772004

DFM1
17.07
16.28
15.846
11.21

&4 5,00 1100 11.463
~5 F 30 1&.60 17.3&

r i
vl

“i10 20,
“11 O

vial;

14.30
1&.00
.80
A5, 00

TS

Ll 20 .60

18,02
16.92
F8.14
&8.773

HT tl 78
SHG 1S 1
L &0 ‘1:A

QSJél

21.79

§15 Q0 18.40 19.468
. 21.80 25.046

40,
104,80
13,49

Ob 42,599

1i10.81
14.26

FABED

818
47,139
41.897
46 .3588
49,728
5%.952
41.844
4&.002
49.758
""2 ,q(,(‘_'l
28,468
BIL AT
18.955
21,991
& L0

24,001
bL1l.421
31.982
2X.850
18.874&
H4.,047%

Big= Q.00
Blkg= .00
Bkg= 0,00

ES Terminator =

tSIE FLAG
544 .
488,
447 .
40,
454,
486,
435,
491,

(swipe 86)
(swipe 72)
(swipe 73)
(swipe 74)
(swipe 28)
swipe 25
fswiSS 1&3
168

a0y . (swipe
4n," (swipe 65)
4, (swipe 66)

69)
68)
67)

(swipe
{swipe
(swipe

487.
48 .
47 &,

62)
58)

(swipe
48: . (swipe
485, (swipe
427 . (swipe
4B@.§swuﬁ
49y,

4835,

07—
22 Giama=0.00
%42 Sigma=0.00
Z2 Bigma=0,00
Count

(background)

)
)

147)

149
115

(swipe 115)

Jul-—-2004 11:48
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EFrotocol #:14
Region A: LL-UL= 0.0-158.
Region B: LL-UL= 4.0-158.
Region C: LL-UL= 0.0- 0.0 Ler=

Time = QIP = tSIE/AEC

5.00

Attachment (4) for Diagram (I)
UH Tower - reswipe results 3

Ler=
Ler=

ARAKAKI RE-RE-SURVEY 7/8/04
Conventional DPM

Nuclide 1 =
S# TIME

> 5.00

2 5.00

Sz 5.00
A8 5.00
34 5.00
»5 5.00
Be 5.00
%3 5.00

108000

CPHA

.40
.20
.00

DPH1

13.

34.
156
.40
18.
31.
.15
15.

188

08
08
55

a7
72

23

Name:C-14 DPM

8IS

.042
.033
.488
.484
.073
.502
.214
.812

08-Jul-2004 15:18

O Bkg= 0.00 %2 Sigma=0.00
0 Bkg= 0.00 X2 Sigma=0.00
0 Bkg= 0.00 %2 Sigma=0.00

ES Terminator = Count

tSIE FLAG

574 . (background)
471 . (swipe 168)
482 . (swipe 65)
479 . (swipe 69)
431 . (swipe 149)
490. (swipe 115)
486. (swipe 115)
488 . (swipe 115)
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Attachment (4) for Diagram (I)
UH Tower - reswipe results 4

Protocol #:13 Name:H-3 DPM 09-Jul-2004 15:51
Fegion A: LL-UL= 0.0-18.8 Ler= 0 Bkg= 0.00 %2 Sigma=0.00
Region B: LL-UL= 2.0-18.6 Ler= 0 Bkg= 0.00 X2 Sigma=0.00
Eegion C: LL-UL= 0.0- 0.0 Ler= 0 Bkg= 0.00 %2 Sigma=0.00

Time = 5.00 QIP = tSIE ES Terminator = Count
ARAKAKI RE-SURVEY 7/9/04 :

Conventional DPM
Nueclide 1 = 25358861

Warning: User program changes may have invalidated DPM calculation

34  TIHE CPMA  DPM1 8IS tSIE FLAG

% 5.00 12.80 22.83 22.825 556. (background)
® 5.00 12.84 25.06 21.893 48(¢. (swipe 69)

S 5.00 13.00 24.82 21.334 501. (swipe 65)
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. Attechﬁent (4) Diagram'(II).'
University of Hawaii

UH Tower - Room 717
Isotope Storage Refrigerator

Forma Scientific
- Lab Refrigerator .
F101QK State of HI -~ UH

behind © gl door .

age .3qof 33.
IRoom:
Nate:




\

—— w-~Ai;fl:—aehmemt;-—-( 4) -piagram{(II)-
UH Tower - swipe results

Room 717
Isotope Refrigerator

Frotocol #: 3 ' Name:Swipes
Region A: LL-UL= 0.0-18.6 Lcr=
Region B: LL-UL= 2.0-18.6 Lcr=

Region C: LL-UL= 0.0-2000 L|Lcr=.

Time = 1.00 QIF = §I8
Swipe Test

1D 5# TIME CFMA CPMB
4 ) 1.00 x7 20
4 1 1.00 33 14
4 K2 1.00 27 14
4 AS 1.00 24 17
4 sS4 1.00 2 =24
P &5 1.00 - 44 X0
4 T r.00 128 78
4 Ry 1.00 4% 2
¥ we  1.00 45 30
4 N9 O 1.00 88 44
4

N10 1.00 80 ag

0 RBkg= 0.00
O Bkg= 0.0G

CFPMEC
31.00
42.00
435 .00
34.00
42.00
S2.00

148.00
&O L 00
899 .00

AR OU

39 .00

02-Jun—-04
42 Bigma=0.00
%2 Sigma=0.00
0 Rkg= 0.00 W2 Sigma=0,00

ZH DFM
34 —Conhrol
27 - Tr deor

27 - T aeor
29 - BR deor
40 ~ gL deor

a0 -~ veck L -

171 ~ RBeeie
54~ @eER2

a0 8 L
74 Bwm
77 ek

t
]
1

!
!
i
|
i
|
i

13225

Page 31 of 33



Attachment (4) Diagram (I)
Additional Hood Swipes

o> §y re-

Protocel #: 3 Name:Swipes
Region A: LL-UL= 0.0-18.8 Ler=
Region B: LL-UL= 2.0-18.8 Ler=
Region C: LL-UL= 0.0-2000 Ler=
Time = 1.00 qQIP = SIS
Swipe Test

Warning: Not Normalized

PID S# TIME CPMA CPMB
4 1 1.00 35 18
4 2 1.00 25 14
4 3 1.00 55 38
4 4 1.00 2953 1485
4 5 1.00 37 29
4 B 1.00 40 28
4 7 1.00 41 22
4 8 1.00 28 23
4 9 1.00 32 20
4 10 1.00 33 24
4 11 1.00 35 28

Room 717

0 Bkg= 0.00
0 Bkg= 0.00
0 Bkg= 0.00

CPMC 3H DPM

47.00 30
36.00 24
73.00 84
3338.00 2513
47.00 49
48.00 49
5$9.00 37
36.00 38
44 .00 34
48.00 40
44.00 47

30-Jun-04 11:48
X2 Sigma=0.00
%2 Sigma=0.00
%2 Sigma=0.00

(g
o~l~£ Mdo: 163 "
v )"
S gt
w+
g'fi t‘ba"“ - Foor uv\oln« \w“ Sruk
weilt by \-:f* - ¥ 10%

Pl by L 28
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Attachment (4) Diagram (III)

| P =R
| UL k]
| - = »-w
University of Hawaii JAN 2 6 a0
dniversity Tower, 7th Floor
‘ 1356 Lusitana Street
‘Room 717, 720, 722 DNMS
HpRlhe HyRlhr.
Y/ //////////{////////iII///Il/I/l/7//ll/////1'/{///////////////_/7}
4pRlw.
sinks | - .cold reom . , ’
o room 720

A\

i . 4,6"’"‘5 -
hood
r?microwave
__Fink.
ZC& liquid waste storage — room 717
T - _ |
A

.7 h a 48
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A-F-0¢
Thisis to the receipt of your letter/application dated DATE
[—ﬁév.zz , and to inform you thet the initial processing,
which ¥ an adminietrative review, has been performed.
There were no administrative omissions. Your application will be assigned to a technical

reviewer. Please note that the technical review may identify acditional omissions or require
additional information.

]  Piease provide to this office within 30 days of your receipt of this card:

The action you requested is normally processed within fQ days.

D A copy of your action has been forwarded to our License Fee & Accounts Receivable Branch,
who wil contact you separately If there is a fee issue invoived.

Your action has been assigned Mall Control Number _'z%%%__
wmwmmmomum.mmmm :
You may call me at 817-860-8103.

Sincerely,

Gotter Pusselons

NRC FORM 532 (RIV)
(6-2003)



BETWEEN:

License Fee

Regional Licensing Sections

and

LICENSE FEE TRANSMITTAL

A.
1.

2.

REGION

APPLICATION ATTACHED
Applicant/Licensee:
Received Date:
Docket No:

Control No.:

License No.:

Action Type:

FEE ATTACHED
Amount :
Check No.:

3. COMMENTS

Management Branch, ARM

(FOR LFMS USE)
INFORMATION FROM LTS

Program Code: 01100
Status Code: 0

Fee nmﬂQQOﬂw" EX 3L 2C
Exp. Date: 20150831
Fee Comments: 170.11
Decom Fin Assur Reqd

s o5 20 30 50 00 45 o8 o 64 o0

HAWAII, UNIVERSITY OF
20060126
3007517
470848
53-00017-23
Amendment

Signed
Date

B. LICENSE FEE MANAGEMENT BRANCH (Check when milestone 03 is entered /_ /)

1.
2.

Fee Category and Amount:

Correct Fee Paid. Application may be processed for:

Amendment

Renewal

License

OTHER

Signed
Date
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