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FINAL RADIOLOGICAL STATUS REPORT 
FOR 

UNIVERSITY TOWERS IN THE QUEEN'S B 

1.0 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 1-125 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-16glucose 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 7 17,720 and 722. The surveys were performed 
in accordance with the Manual for Conducting Radiological Surveys in Support of 
License Termination (NUREGKR-5849). This report describes the results of that 
survey and demonstrates that the morn in which radioactive materials were used 
and stored satisfies the NRC guidelines, established for release of formerly 
licensed site for unrestricted use. 

2.0 Site Information 

2.1 Site Description 

The 7th 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. 

2.2 Site Conditions at Time of F'inal Survey 

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

2.3 Identity of Potential Contaminants and Release Guidelines 

Dr. Arakaki was authorized for 3H (30 mCi), 14C (2 mCi), 32P (1 mCi), '% (2 
mCi), and '''1 (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 125 32 I, P or 35S 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. 

3.0 Final Status Survey Overview 

3.1 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 residual activity exceeding the guideline value. 

Reasonable efforts have been made to clean up removable activity 
and removable activity in a 100-cm2 area does not exceed 20% of 
the average surface activity values. 

b. Exposure Rate 

Exposure rates do not exceed 5 pR/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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3.2 Organization and Responsibilities 

The survey performed was by a team composed of qualified personnel from the 
Environmental Health and Safety Office’s Radiation Safety h g r a m .  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) 

I 

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. 

3.3 Instrumentation 

Attachment (3) lists the instrumentdion 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. 

3.4 Survey Procedures 

Survey planning and procedures were in accordance with the Manu2 for 
Conducting Radiological S~rveys in Support of License Termination, 
NUREGKR-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 be  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 we? performed over grid areas using 
instnunentation described in Attachment (3). 
Unless precluded by surface conditions or physical 
parameters, the most sensitive of the instruments 
listed for suiface 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 arm: 3 ft. intervals floor and walls. 

b. Removable Contamination Measurements 

A smear foriremovable contamination was 
performed at each grid area. 
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3.5 

3.6 

3.7 

3.8 

4.0 

3.4.5 

3.4.6 

Exposure Rate Measurements 

Gamma exposure rqtes 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. 

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/lOo cm2 
(surface activity) and plUh (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 ofice 
and will be held until such time as authorized by the NRC for disposal. 

Survey Findings and Results 

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). 

4.1 Background Levels 

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

’ 4.2 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. Theireadings 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). 

b. 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. Thb Packard Multi-Mas Auto-Gamma System 
listed in Attachment (3) was used to count the smears and swabs 
with many of the measurement being below the sensitivity levels 
of the procedures. 

c. Exposure Rates 

Exposure rates inside the rooms from 3 to 4 pRh using the Ludlum Model 
12s Micro R Meter, The background was 3 to 4 plUhr. The instrument is 
listed in Attachment (3). These rates were within the guideline levels of 5 
pR/h above background. 

4.3 Data Evaluation 

The results of the radiation iand contamination surveys indicated the guidelines 
were satisfied at the 95% cbnfidence level conditions. 
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4.4 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. 
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Attachment (2) 

Training Record for Irene Sakimoto 
Radiation Safety Officer 

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

2. University of Hawaii Environmental S&ty Specialist III. 
Date: 1983-1990 

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

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

5 .  NOSH Ionizing and Non-ionizing Training Class (40 hours) at the University of 
Southern Cafifornia 
Date: September2OOO 

6. Laser Safety Officer Training (40 hours) by the Laser Institute of America. 
Date: September ZOO0 

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

8. Transportation Skills Programs, Inc., Hazardous Materials and Waste 
Management and Compliance Seminar. 
Date: January 2005 
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Attachment (2) 

T&hg Record fix Nancy Myake 
Radiation Safety Specialist 

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

2. IATA by.Aloha Airlines. 
Date: September 1996 

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

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

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

6. Hazardous Waste Management Training 
Date: September 2002 

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

8. Radiation Detection and Measurement by Technical Management Services, Inc. 
Date: March 2004 

9. 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 

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

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

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

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

SURVEY INSTRUMENT USED AND CER'I"ICA'IT0N 

Survey Instrument U d  

1. Ludlum Model 12S, 
Micro R Meter, 
Ser. No. 29441 

2. Ludlum Model 2401-P, 
Ser. No. 174865 
(pancake detector) 

3. Ludlum Model 3, 
Ser. No. 86788 
with Ludlum 
Model 44-9 Ser. 
No. PR 112927 
(pancake detector) 

4. Ludlum Model 2, 
Ser. No. 11602 
with Ludlum 
Model 44-7, Ser. No. 
RN014790 (open-end 
detector) 

5 .  Packard, 19OOCA, 
TRI-CARB, 
Liquid Scintillation 
Analyzer, SerialNo. 
102434 

Jnstrument cerhfi * cation TvPeof 
and Tested 

09/22/2003 

09/22/2003 

11/03/2003 

12/29/2003 

Before Use 

standards provided 
by Packad 
Instrument 

BG, H-3, C- 14 

sulfhce scans 
Gamma 

surface scans 
Beta-Gamma 

surface scans 
Beta-gamma 

surface scans 
alpha-beta-gamma 
surveys 

EffiCielIW 

P-32, 58% 
S-35, 1.7% 

P-32,65% 
s-35,2% 

Gross alpha/ C-14,95% 
beta on smears, H-3,60% 
0-12 kEv 
12-156 ~ E v  
0-200 kEv 

PACKARD STANDARDS USED TO CEF,CK ANALYZER 

&€inimum 
Detectable 
Activitv 

3 uR/h above 
Background 

200 dpm 
under the 
probe (20 an2), 
P-32 equivalent 

200 dpm 
under the 
probe 
(20 cm2), 

equrvala 
P-32 

2100 cpm/mR/hr, 

(6 a2) 
Cs-137 gamma 

17.07 dpm 
15.71 dpm 

H-3, <2.0 uCi 260500 dpm, 16 Feb. 1998, Serial No. 48 

C-14, G .1  uCi, 122900 dpm, 16 Feb. 1998, Serial No. 107 
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LUM MEASUREMENTS, INC. 

FAX NO. 325-235-4672 

Designer and Monufocturer Attachment ( 3 )  
OFFICE BOX 810 PH. 3252355494 of 

5u I OAK STREEl 
SWEETWATER T E M  79556, USA. 

"i8*z:-l - ~ - ~ , P ~ l F l ~ A ~ - O F ~  

REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEIVED METER READING' 

Dlgital 
Readout 

CUSTOMER UNlV OF HAWAII ORDER NO. 2081 43/2777&5 

Mfg. Ludlum Measurements, Inc. Model 2 Serlal No. fo 0 'z 
Mfg. Ludlum Measu rements, Inc. Model 44-7 Seriat~o. R 'MQ 147 %J 

29-DeC-03 ths Meterface 202-001 Cai. Date Gal Due Date - -  Cal. Interval 6 Mon 

Instrument Rece ived 0 Wlthln Toler. +-lo% 0 10-20% 0 Out of Tol. &equirlng Repdr 0 Other-See comments 

703.8 mmHg Check mark dapptles to appllcable Instr. and/or detector IAW mfg. spec. 1. 73 'F RH 20 % Alt 

0 New Instrument 

a Mechanical ck. Meter Zeroed 0 Background Subtract 0 Input Sens. Unearlty 

0 Audio ck. 0 Alarm Setting ck. Batt. ck. win. Volt) 2 7 VDC 
0 Collbrated in accordance wlth LMI SOP 14.8 rev 12/05/89. 

F/SResp.ck a Reset ck. 0 Window Operatlon a Geotroplsm 

&3/Callbrated In accordance wlth LMI SOP 14.9 rev 02/07/97. 
mL - Threshold - -- - - --- - -_---- - -... ____ ______ _ _  

InstrumentVoitSet 900 V Inputsens. sf mV D&. Oper. 900 V at 3 I mV Dial Ratlo - 
0 HV Readout (2 points) Ref./lnst. I V Ref./lnst. / V 

REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEIVED METER READING* 

Log 
Scale 

COMMENTS: 

G;mmacallkatlon:GMde(&(MI~perpendalar to- ewptf#M 444 In whlch h h t  d p n h  lama S Q U ~  

REFERENCE INSTRUMENT REC'D INSTRUMENT 
RANGE/MULTIPUER CAL. POINT "AS FOUND READING" 

40 mR/hr 
10 mR/hr 

4mR/hr 7 G C J O c p  
1 mR/hr 

7 6 0  cpm 

x10 
x10 
x1 - 
x1 - - 190 a 

A - 

METE EADINW v 
J. 

I 

I 
I 

M m 500 S/N -132899 Oscilloscope S/N Multtmeter S/N 87080087 

Callbrated By: o s  Date x? h e ~ 0 . 3  



1 I .  
I. *.. 

__ _ _  __- - ___- - 
UNTVERSITY s- W ATMANOA --- 

RADLATION SAFETY OFFICE 
INSTRUMENT CALIBRATIONRECORD 

Date Due Next q 3 p 4  

Detector Model 4 4 -  9 Detector Serial Number pk J I a9& 

VOLTS Operation Voltage 1- 0 . 

Radioactive Source check - 41 && 
Principal Investigator . g ~  ' 

m Signature 
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LUDLUM MEASUREMENTS, INC. Designer and Manufoctuer Attachment ( 3 )  
T OFFICE BOX 810 PI+ 3252355494 

FAX NO. 325-235-4672 

Of 

- --t-;T-mnC;4.TE-oF-C~flg~~~ON - - - L OAKSTREET lmj ~ ~ n ~ ; i ~ l  

CUSTOMER UNIVH7SCP/ OF HAWAII ORDER NO. 9 h/ 275323 
Mfg. Ludium Measu rements, Inc. Model 2401-P Serial No. / 7 4 8 1 $  
Mfg . Model Serial No. 

SWEETWATER, TEXAS 79556. U.& 

Cal. Date %!%Qa Cai Due Date 22-Mar-04 Cal. Interval 6 M o m  Meterface 202-857 

Check mark @applies to applicable instr. and/or detector IAW mfg. spec. T. 74 'F RH 4 8 %  Ait 704.8 mmHg 

0 New instrument 

a Mechanical ck. @f Meterzeroed 0 Background Subtract 0 input Sens. Unearlty 
0 F/SResp.ck 0 Resetck. 0 Wlndow Operation Q' Geotropism ' 

0 Calibrated in accordance with LMI SOP 14.8 rev 12/05/89, aCallbrated In accordance with LMI SOP 14.9 rev 02/07/97. 

Instrument Received d m i n  Toler. +-lo% 0 10-20% 0 Out of Tol. 0 Requlring Repalr 0 OtherSee cmments 

Audlock. 0 Alarm Setting ck. Bcrtt. ck. (Mln. Volt) 7.2 VDC 

mV - Threshold - -I~-__ ~ - - - - __  __-__I_ - - - - -_- 
Instrument Volt Set 879 V Input Sens. mV Det. mer. V at mV Dial Ratio - 
0 HV Readout (2 polnts) Ref./lnst. / V Ref./inst. * /  V 

~ 

COMMENTS: 

G a l l l m a ~ G U - ~ ~  tosarcaexceothrM444lnwhkhlhehontdpobe~aource. 

-- REFERENCE **q INSTRUMENT REC'D '* INSTRUMENT 
RANGE/MULTIPU ER CAL. POINT "As FOUND READING" METER READING' 
xloo 10 mR/hr a 1 0  6,/0 
xloo 5 mR/hr 0.0s A 
L 1 mRhr = 7220 r- 6.10 
L /hr 0.  of -2zd- 
x1 322 corn 0 . /D n./O -I -- 0 ,  OJ A 

'Uncertainty WmJn t 10% C.F. vvlt th * x)% Rang644 Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT iNSTRUMl$4T 
CAL. POINT RECEIVED METER READING' ' CAL. POINT RECEIVED METER READING' 

Digital 
Readout 

ReviewedBy: f IG\ K 4 L  Date 23dp 4 Paqe 4 of 6 



UNIVERSI?TYOF€€AWAlIATMANOA 
RADIATION SAFETY OFFICE 

LNsTRUmJq CALTBRAnoN RECORD 

, 
Detector Model 44 -9 Detector Serial Number 

.. . 

. .  

-. 

Opem-on Voltage VOLTS Efticeincy (%I: 

Signature 
v u  

Other: . . Page5of6 



- ~ - ~ .  .-. -. .- . -. .-.-- , Attachment ( 3 )  L-%Y*Y,.. ..I-, .I-..-...-....., ..--. 
of \ T OFFICE BOX 810 PH. 325-235-5494 

s ~ ~ ~ n m  ond WE!. - -  -.~,,~ll~tCAl€OF_CALIBRAT/~~ si OAKSTREET FAX NO. 325-235-4672 
SWEEMIATER, TEXAS 79556, U.S.A. 

CUSTOMER UNIVERSITY OF HAWAII ORDER NO. 203248 1 275323 
Mfg . Ludlum Measurements. Inc. Model 1 2s Serlal No, /%?f ? 
m9. Model Serial No. 

Cal. Date 27-SW-03 Cal Due Date 22-Mar-04 Cal. Interval 6 Months Meterface 202404 
Check mark mapplies to appllcable Instr. and/or detector IAW mfg. spec. T. 74 O F  RH 48 % Alt 704.8 mmHg 

0 New Instrument 

IJ' F/SResp.ck a Reset ck. 0 WIndow Operatlcm IJ Geotropism 
IJ' Audlock. 0 Alarm Sefflng ck. Q Bait.  ck. (Mln. Volt) 2.2 VDC 
0 Callbated In accordance wlth LMI SOP 14.8 rev 12/05/89. 

Instrument Recelved FJWllhln Toler. +-lo% 0 10-2096 0 Out of Tol. 0 ReqUldnQ Repalr 0 other-See comments 

Mechanical ck. Meter Zeroed 0 Background Subtract 0 Input Sens. Uneariiy 

ECallbrated In accordance wlth LMI SOP 14.9 rev 02/07/97. 
m\ - rnstrument Volt Set -77f - -~- lnputSens; -9~~ -- 'rnV-Det.Qper. - V a t  mV Threshold Dlal Ratlo - - 

0 HV Readout (2 pdnts) Ref./lnst. I V RefJlnst. / V 

COMMENTS: 

GmmCallbnllm: G M d e & t c m p o s l l k d ~  adarb scurceepeaptktrM 44-9 h uhtchba lmt d pmbe fsccracuw. 

REFERENCE INSTRUMENT REC'D 
RANGE/MULTIPUER CAL POINT "AS"F0UND READING 
xlooo /hr /9 
xlooo 1 OOQuBlhr 
xloo 2 0 0 m r =  3r3005.- x 9  

INSTRUMENT 
METER READING' 

I 
c 

a 

'Uncertdniy wlthh, 2 113% C.F. wltM * 20% X10,Xl Range($) Cabrated Electronically 

INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT 
CAL. POINT RECEIVED MElER READING' CAL. POINT RECEIVED METER READING' ' 

Dlgltal 
Readout 

I 4 

I 

0 AlphaS/N 0 BetaSIN 0 Other 

M m XO SIN 134709 0 OxlHoscope S/N M Multimeter S/N 5739061 3 
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Attachment ( 4 )  Diagram (1) 
UH Tower-floor 

Room 717 
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' Attachment ( 4 )  Diagram (1) 
UH Tower--walls 
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Attachment (4) Diagram (I) 
UH Tower 717-cenkr bench (on top, sides), and floors 

Room 717 
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Attachment (4) Diagram (I) 
UH Tower-hood, bench top-southside 

Room 71 7 
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Attachment (4) Diagram (I) 
UH Tower- 2 sinks, 2 doors 

Room 71 7 
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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 (1) 
UH Tower-bench (sides & drains) 

Room 722 
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Attachment (4) Diagram (1) 
UH Tower-doors & other walls 

Room 720, 722 

3' c' 

... 

E 

3' G' 

Page 1 1  of 33 



\ 
\ 

't I 
I I -  

E 
\ 

\ 
\ 

\ 
\ 

\ 
8 

8 \ 
8 

\ 
\ 

\ 

/ 
/ 

'8; : t ' 

Page' 1 2 ' o f  33 



Attachment ( 4 )  for Diagram (I) 
UH Tower-swipe results 
Room 717, 720, & 722 
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Attachment (4) for Diagram (I) 
UH Tower-swipe resu1ts:continued 

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

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

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

Room 717, 720, & 722 

MDA H-3: 11.59 dpm 
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Attachment (4) for Diagram (I) 
UH Tower-continued swipe results 

Room 717, 720, & 722 
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Attachment (4) for Diagram (I) 
UH Tower - swipe result 
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Attachment (4) for Diagram (I) 
UH Tower-swipe results 
Room 717, 7 2 0 ,  & 722 
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Attachment (4) for Diagram (I) 
UH Tower-continued swipe results 

Room 7178 7208 & 722 
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Attachment (4) for Diagram (I) 
UH Tower-continued swipe results 

Room 717, 720, & 722 

2(] * 4.3 49 ~ 854 554 ~ 

4L.L rn 70 47 Y 54.1. 5-32. 
1s . 94. 4.7 " 043 571 . 
1ti.Eii3 46.826 5.43. 
9 9 . 80 18 . 150 SSa . 
16.05 46.65.1. 525 .  
15.83 47 e 594 53?. 
16.43 44.858 554. 
14.. 13 S2.Elh9 544. 
17.08 48.9(3.3 996. 
1.7. 32 44.079 522 , 
15 D_ 00 4c1.959 51 1 . 
18 I( 72 51 . 48U 52C: . 
15.82 58.593 350. 
18.37 44.184 922. 
1 6 . 4 5  39.397 347. 
.t7.10 52. h0E3 325, 
18.33 48.747 303. 
16.04 h0.166 53Cj. 
19.01 4.9.lh7 517. 
16.2t5 48 171 51.h I 
16.10 41.30# Y 6 i .  
16.07 54.380 4%:. 
18.59 46.654 515. 
18.37 55.271 324. 
14. 77 45. (:):52 537. 
14 ,, 59 30 290 486. 
17.62 51.360 544. 

74.30.89 12 617 514 . 
99.09 1.7.457 469. 
59.03 Z0.8L3 4Ell. 
1.37.31 17.040 512. 
77.42 z1.1'3E) 484 Y 

2.4'7 LI.I? 14. ::5;71. 4.05. 

1 7  r? 

124.86 18.629 547 
52;. lb 2.3 822 542. 
lE! b:? St3 75'7 476 
11?€3.56 1.5.275 525. 
17 54 52.017 50(>. 
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Attachment (4) for Diagram (I) 
UH Tower-continued swipe results 

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

Room 717, 720,  & 722 

MDA C-14: 8.61 dpm 
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Attachment (4) for Diagram (I) 
UH Tower-continued swipe results 

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

Page 26 of 33 , 
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Attachment (4) for Diagram (I) 
UH Tower - reswipe results 2 
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Attachment ( 4 )  f o r  Diagram (I) 
UH Tower - reswipe results 3 

Protocol 8 :  14 Name :C-14 DPM 08-Ju1-2004 15~18 
Region A: LL-UL= 0.0-158. L c r =  0 Bkg= 0.00  X2 Sigma=O.OO 
Region 8: LL-UL= 4.0-156. L c r =  0 Bkg= 0.00 X2 Sigma=O.OO 
Region C :  LL-UL= 0 .0-  0 . 0  L c r =  0 Bkg= 0.00  %2 Sigma=O.OO 
T i m e  = 5.00 QIP = tSIE/AEC ES Terminator = Count 

C o n v e n t i o n a l  DPM 
Nuclide 1 = 108000 

ARAKAKI RE-RE-SURVEY 7/8/04 

S# TIME 
3 5.00 
31 5.00 
32 5 . 0 0  
43 5.dO 
54 5 . 0 0  
6 5  5 . 0 0  
Yb 5 . 0 0  
UT 5 . 0 0  

CPMA DPM 1 SI s 
12.40 13.06 67.042 
32.20 34.09 31.033 
148.00 156.55 21.468 
176.20 186.40 20.484 
17.00 18.07 46.073 
30.00 31.72 33.502 

14.40 15.23 53.812 
9.60 i0.25 47.214 

Page 2 A  of 33 



Attachment ( 4 )  for Diagram (I) 
OH Tower - reswipe results 4 

Protocol #:13 Name:H-3 DPM 09-Jul-2004 15:51 
Kegion A :  LL-UL= 0.0-18.6 Lcr= 0 B k g =  0.00 X2 Sigma=O.OO 
Region B: LL-UL= 2.0-18.6 Lcr= 0 Bkg= 0.00 X2 Sigma=O.OO 
Kegion C: LL-IJL= 0.0- 0.0 Lcr= 0 Bkg= 0.00 %2 Sigma=O.OO 
T i m e  = 5.00 QIP = tSIE ES Terminator = Count 

Conventional DPM 
N u c l i d e  1 = 253561 
Warning:  User program changes may have invalidated DPM calculation 

ARAKARI RE-SURVEY 7/9/04 

:3# TIME CPMA DPM 1 SIS t S I E  FLAG 
% 5.00 12.60 22.83 22.825 556. (hc3cgrwnd) 
% 5.00 12.84 25.06 21.893 480. (swLPe 69) 
3 5.00 13.00 24.82 21.334 501. ( d P e  65) 
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Attachment (4) Diagram (IX) 
Uriiversity of Hawaii 

UH Tower - Room 717 
Isotope Storage Refrigerator 

Lab Refrigerator 
F l O l Q K  Stake of HI -‘OH 



_ _  - - __ - -..m-u 4-) D - w c a m m ) - -  
UH'Tower - swipe results 

Room 717 
Isotope Refrigerator 

_ _  . . ... .. .. - 

Prutucol #: 3 Name:Swipes 
REXJ~CJIT A :  LL-UL= 0.0-18.6 'LcT= 
R e g i o n  E: L-L-IJL- 2.0-18.6 Lcr= 
Region C: LL-UL= 0.0-2000 L.cr= 
Time = 1.00 QXF = 91s 
S w i p e  T e 5 t  

F I D  
4 
4 
4 
4 
4 
L 

9. 

4 
4 
4 
4 

CPMA 
37 
33 
27 
24 
28 
44 
138 

49 
43 
58 
8 0 

CPMB 
a 0 
1b 
16 
17 
24 
30 
7 8 
:3 2 
3 0 
44 
98 

! 

:.:- j . ,  

! 
i 
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Attachment ( 4 )  Diagram (I) 
Additional Hood Swipes 

Room 71 7 

Protocol # :  3 Name: Swipes 30-Jun-04 11:48 
Region A :  LL-UL= 0.0-18.6 Lcr= 0 Bkg= 0.00 X2 Sigma=O.00 
Region B: LL-UL= 2 . 0 - 1 8 . 6  Lcr= 0 Bkg= 0 . 0 0  X2 Sigma=O.OO 
Region C :  LL-UL= 0.0-2000 Lcr= 0 Bkg= 0.00 X2 Sigma=0.00 
T i m e  = 1 - 0 0  QIP = SIS 
Swipe T e s t  
Warning: Not Normalized 

PID S# TIME 
4 1 1 . 0 0  
4 2 1 . 0 0  
4 3 1 . 0 0  
4 4 1 .00  
4 5 1 . 0 0  
4 6 1 .00  
4 7 1.00 
4 8 1 . 0 0  
4 9 1 . 0 0  
4 10 1 .00  
4 11 1 . 0 0  

CPMA 
35 
25 
55 

2953 
37 
40 
41 
28 
32 
33 
35 

CPHB CPMC 3H DPM 
30 3 r 5 6  

2513 - *L%OG**\ 3 

18 47.00 
14 38.00 24 c1 r68 

29 47.00 49 u c r L M  
28 48.00 48  j&twSdAlvr 
22 59.00  37 w & &  
23 36.00 39 pi... b$&, 
20 44.00 34 W& h t.3 -4# 103 

38 73.00 64 & & I 4  .- 

1495 3338.00 

24 4 8 . 0 0  40  d by MrcUJ 2Z 
28 44 .00  47 43.- d k  bcz8 
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Atta4hment ( 4 )  Diagram (111) 

__ 

Uhiversity of Hawaii 
Unive r s i ty  Tower, 7th Floor 

1356 Lus i t ana  Street 
:Room 717, 720, 722 
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Room: UHT' 71'7 

Date: - 
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