
September 27 2005 

Material Licensing Branch 
United States Nuclear Regulatory Commission 
Region 111 
2443 Warrenville Road Ste 210 
Lisle, Illinois 60532-4352 

Phone: 800-522-3025 

Re: Parker Hughes Institute (License Number: 22-26786-01) 

Dear MadamiSir, 

Parker Hughes Institute will be reducing its laboratory research facility space and will not 
renew leasing agreements for part of the 2657 Patton Road facility. The lease for the 
space will he expiring in July of 2006. 

We realize the Agreement State status of Minnesota has been postponed to the first 
quarter of 2006. We hope to avoid lease complications by initiating close-out procedures 
with you at this time. This is a space reduction request and we are not decommissioning 
our license at this time. 

Please review the enclosed report and survey data. You may contact Cathy Knox at 
(cell: 651-247-1922; fax: 651-628-9891) to address concerns and to provide additional 
information. 

Thank you very much for your kind consideration and assistance in this matter. 

With my kindest regards, 



Parker Hughes Institute 
Roseville, Minnesota 

2657 Laboratory Space 
Reduction Request 

Close-Out Survey Report 
9/30/05 

Contact: Cathy Knox 651-247-1922 
License: 22-26786-01 



September 30,2005 

Material Licensing Branch 
United States Nuclear Regulatory Commission 
Region I11 
2443 Warrenville Road STE 210 
Lisle, Illinois 6053211352 

Attention: Licensing Administrator 

License Number: 22-26786-01 

Dear MadamlSir, 

We are closing part of our facility listed as a licensed material use area on our license 
because of the expiration of a leasing agreement. The reduction of space is within the 2657 
address Patton Road, Roseville, Minnesota. Please see facility maps in the attached survey 
reports. 
We have consulted with NUREGICR-5849 to provide guidance for the process of reducing 
this space from our materials license. 

Potential Radionuclide Contaminants 

The major part of the space we wish to eliminate from our site has been used as a life 
science research laboratory. No isotope contamination is expected to be found in the general 
lab area, However, spot check smears and GM surveys were performed. Isotope work has 
always been restricted to a designated room (Radioisotope lab#l, Section J) as shown on 
the facility map in the attached survey reports. Radioisotope IaWI has been continually 
monitored according to license conditions since the materials license was first activated. 

Recent Radioisotope Use in LaM1 

The last isotope use far P-32 in research was approximately 4 /1  1/05 and 1/28/04 for S-35. 
The last use in research for H-3 was 10/1/02 and 4/21/00 for C-14. Iodine (1-125) was last 
used on 12/14/99 and Cr -51, 12/6/99, No Ca-45 was ever ordered or used on our license. 

Radiochemical Stock Vials 

Long half-life C-14 and H-3 stock vials were shipped through a licensed radioactive waste 
disposal company (Adco Services) on 4/20/04. 
All remaining P-32 and S35 stock vials were placed in the short half-life waste drum on 
8/30/05 and moved to Isotope Lab #2. 

Management of Equipment and Supplies 

A second radioactive use laboratory will remain in the facility and will not be closed out at 
this time. All remaining isotope stock vials and waste from lab #]was collected on 8/30/05,. 
Waste items were placed in appropriately labeled drums and stored in the remaining active 
radioisotope use area of the 2657 facility. Equipment and supplies used for PAGE, TLC, 
and kinase procedures were also moved to the remaining isotope use laboratory space. 
Excess equipment, supplies, or reagents were surveyed for contamination by GM 
monitoring and scintillation counted smears (see enclosed report) before release to general 
lab area. 



Contamination Potential 

Surveys are basically checking for long half-life radioisotope contmination. Very little 
contamination was detected in the lab#] area. Areas with trace activity were easily cleaned to 
background levels. No activity above established background levels was detected in the 
general laboratory areas. 

Document History 

Daily GM and monthly smear surveys of radioactive use areas have been documented since 
the materials license initiated activity. Liquid waste releases were recorded along with waste 
disposal shipments, decay storage disposal, isotope orders and receiving documents with 
leak tests, and spill or contamination reports. 
All documents are in labeled binders available for review. 

2657 Close-out Survey Data 

L 

General Lab Area 

The general lab area was surveyed in a spot-check fashion using a 5 ft grid overlay 
on the floor plan drawn to scale (map sections A-I). Smear samples representing 
100 cm2 were taken with a wet cotton tipped applicator every 5 ft. Floor and bench 
tops areas were included in this part of the survey. 

Radioisotope Lab #11 Area J 

Floor and Benchtops 

Area J represents the designated radioisotope use area. Smear samples representing 
100 cm2 were taken with a wet cotton tipped applicator every 2 ft. Floor and bench 
tops areas were included in this part of the survey. Surfaces were cleared of 
equipment and supplies but were not cleaned prior to smear survey. 

Isotope Lab #11 casework 

All cabinets and shelving in isotope lab # I  were included in this part of the survey of 
section J. Shelves and cabinets were cleared of equipment and supplies. Surfaces 
were not cleaned prior to smear survey sampling. 

Isotope lab # I f  Drain and Exhaust 

A single sink drain was taken apart and surveyed for radioisotope contamination. A 
sample of the liquid in the drain trap was also counted and found to be at 
background. 

Isotope Lab #II Equipment 

A variety of equipment was used in isotope lab#l. Equipment related to research 
protocols were moved to isotope l a w .  Larger items and extra supplies were 
surveyed for release to the general lab area. Surveys of that equipment are included 
in the close-out reports. 
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Survey Measurements 

Exposure rate is measured in mRem/hr. The Geiger Muller pancake detector 
remained at background levels for all surfaces that were checked. Surface areas 
checked corresponded to smear survey surfaces and equipment. 

Instrumentation and Survey Results 

GM Survey 

The GM survey meter model information and specifications have been enclosed in this 
report. At background, the analog meter readings were observed to be between zero and a 
maximum of 0.05 mWhr (0 to I 6 0  CPM). The audible count rate remained at steady 
background levels for all surfaces and equipment during scanning. 

GM Survey Results 

Scans were taken of work surfaces and equipment surfaces of the general lab area with no 
elevated readings found. 
The GM scan of the Radioisotope lab#l was also found at background levels. 

Liquid Scintillation Analysis 

Smear Sampling 

The scintillation counter, Beckman Instruments LS 6500 was used to count smear 
samples in liquid scintillation, counting cocktail. Smear samples were taken on 
cotton tipped applicators moistened with water and counted in 5 ml of counting 
cocktail. 

Scintillation Counting Program 

Counting time was I minute per sample. 
The CPM data has a factor of 2 applied to it for counting efficiency reasons (50% 
efficiency is assumed for multiple isotope purposes). 
The Background counts were counted on the same program, with 20 samples 
counted to establish background counting values. 

Survey Meter Eflciency and MDA 

The minimal detectable activity is a value that could be established and used once an activity 
for a particular radioisotope was detected. No activity other than background was found. 
Using efficiencies listed by Ludlum Instruments for the model 3 survey meter with a 
pancake GM detector, the MDA estimates are listed below. 

The GM meter at 4 pi geometry is 5% efficient for C-14. 
Background meter values in CPM at 100 to 160 at 2 times the background level would 
give 200 to 320 CPM10.05 = 4ooo to 6400 DPM at a minimum to detect 14C. 
For P-32, the survey meter is 32% efficient at 4 pi geometry, at 2 times background 
levels, 200 to 320 CPM/0.32= 625 to loo0 DPM for MDA. 
S-35 would be very close to C-I4 values, and H-3 is not detectable with the GM survey 
meter. 

3 7657 NRC Tpchltr 9 05 



Scintillation Counter Eficiency 

The zero quench standards counted on the scintillation counter were H-3 and C-14 
Efficiencies were as follows: 

Standard DPM DPM CPM Calculated Efficiency 

- 
(certified) (decay corr) (LS 6500) (CPMKorrected DPM) 

H-3 Io4,OOo 73,763 42552 58% 
C-14 52,300 5226 I 50,382 96% 

It is assumed P-32 would have 100% efficiency because it is a high energy beta emitter and 
is more easily detected than C-14. The S-35 beta spectrum is very close to C-14 with the 
efficiencies are essentially the same. 
Counting cocktail, residue from a variety of surfaces, and other factors, can effect counting 
efficiency, therefore a conservative multiplier factor of 2 was used for background and 
smear sample counting, assuming an overall efficiency of 50% (see program summary 
information in the scintillation print-out headings). 

LS6.500 Scintillation Counter Background Counrs 

The scintillation background levels were established by counting 20 samples for one minute 
with a 50% efficiency (all counts multiplied by 2). 
Average = 49.2 
Standard deviation = +/- 11.2 
9Sh percentile = 38.0 - 60.4 DPM 
Coefficient of variance = I 1.2/ 49.2 = 22.8 

Remediation Activity level 

Threshold value = 2 x background = 2 x 49.2 = 98.4 
Any value exceeding 98 DPM was re-smeared. If the sample count remained above 98 
DPM, the area or item was cleaned and re-smeared until the count value fell below 98 DPM. 

Scintillation Counter Results 

A small area on the side of the scintillation counter monitor was found to be above 100 
DPM. The area was cleaned and re-smeared to background levels. Smears from all other 
areas were found to be below 98 DPM. 

d 

Please contact me regarding additional information or additional survey procedures you 
may feel are necessary. You may reach me at 651-247-1922 (cell) and 651-628-9891 (fax). 
Thank you very much for you time and consideration. 

Sincerely, 

Catherhe Knox 
Radiation Safety Officer 
Parker Hughes Institute 
Roseville, Minnesota .I 

4 7657 NRC Tprhltr 9 0s 



Table of Contents 

Title 

Facility Maps 

GM Detector and Survey Meter 

Liquid Scintillation Counter 

Background Scintillation Data 

General Laboratory Area 
(smears and GM survey) 

Area J: Radioisotope Lab #1 
(smears and GM survey) 

Section 

A 

B 

C 

D 

E 

F 



Facility Maps 

Parker Hughes Institute 

2657 Patton Rd 



0
 

0
 

4 E 
E

O
0

 
O

 

0
0
 

0
 
0
0
 

0
 

E 8 
0
 
0
0
0
 

0
 

a 

0
 

0
 

0
 

011 N
O

llV
d

 

a
 

0
 

0
 







GM Detector 
and 

Survey Meter 

Instrument Specifications 
and 

Calibration Information 
P 



Wednesday. August 16. 2000 Model 44-9 Pancake Geiger-Muller Detector 

MODEL 44-9 
PANCAKE GEIGER-MULLER DETECTOR 

PART NUMBER:47-1539 

INDICATED USE: Alpha beta gamma survey; Frisking 
DETECTOR Pancake type halogen quenched G-M 
WINDOW: 1.7 plus or minus 0.3 mg/cm squared mica 
WINDOW AREA: 
Active - 15 cm squared 
Open - 12 cm squared 
EFFICIENCY(4pi geometry): Typically 5%-C-14; 22%-Sr-90/Y-90; 19%-Tc-99; 32%-P-32; 15%-Pu-239 
SENSITIVITY: Typically 3300 cpm/mR/hr (Cs-137 gamma ) 
ENERGY RESPONSE: Energy dependant 
DEAD TIME: Typically 80 microseconds 
COMPATIBLE INSTRUMENTS: General purpose survey meters, ratemeters, and scalers 
OPERATING VOLTAGE: 900 volts 
CONNECTOR Series "C" (others available ) 
CONSTRUCTION: Aluminum housing with beige polyurethane enamel paint 
TEMPERATURE RANGE 5 degrees F(-15 degrees C) to 122 degrees F(50 degrees C) 
May be certified to operate from 4 0  degrees F(40 degrees C) to 150 degrees F(65 degrees C) 
SIZE: 1.8" (4.6 cm)H X 2.7" (6.9 cm)W X 10.7" (27.2 cm)L 
WEIGHT: 1 lb (0.5kg) 

http://ludlurnr.corn/ iuclJdets/rn44-O.hlrn 
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PART NUMBER:48-1605 

4 Ranges 
Utilizes G-M, or 
Scintillation Detectors 
Typical Coiinting 
Range from 0 - 200 
inRlhr, or 0 - 500,000 
cpm 
Greater Than 2000 
Hour Battery Life 

INDICATED USE: General purpose survey 
COMPATIBLE DETECTORS: G-M, scintillation 
METER DIAL: 0 - 2 mR/hr, or 0 - 5k cpm, BAT TEST (others available) 
MULTIPLIERS: XO. I ,  X I ,  X I0,X IO0 
LINEARITY: Reading within *IO% of true value with detector connected 
CONNECTOR: Series "C" (others available) 
AUDIO: Built in unimorph speaker with ON/OFF switch (greater than 60 dB at 2feet) 
CALIBRATION CONTROLS: Accessible from front of instrument (protective cover 
provided) 
HIGH VOLTAGE: Adjustable from 200 - 1500 volts 
THRESHOLD: 30 mV & I0 mV 
RESPONSE: Toggle switch for FAST (4 seconds) or SLOW (22 seconds) from 10% to 90% 
of final reading RESET: Push-button to zero meter 
POWER: 2 each "D" cell batteries (housed in sealed compartment that is externally 
accessible) 
BATTERY LIFE: Typically greater than 2000 hours with alkaline batteries (battery condition 
can be checked on meter) 
METER: 2.5" (6.4 cm) arc, 1 mA analog type 
CONSTRUCTION: Cast and drawn aluminum with beige polyurethane enamel paint 

May be certified for operation from -40°F(-40"C) to 150°F(65"C) 
SIZE: 6.5" (16.5 cm)H X 3.5" (8.9 cm)W X 8.5" (21.6 cm)L 
WEIGHT: 3.5 Ibs. ( I  .6 kg) including batteries 

TEMPERATURE RANGE: -4"F(-2OoC) to 122"F(50"C) 

For 
Alpha 

Detection 
Model 43- 1* 
Model 43-2* 
Model 43-5* 
Model 43-65* 
Model 43-90* 

For 
Beta 

Detection 

Model 44-6 
Model 44-7 
Model 44-9 

Model 44- I* 

Model 44-21 

For 
Gamma 
Detection 

Model 44-2 
Model 44-3 
Model 44-6 

Model 44-9 
Model 44-7 

For 
Alphahetdgamma 

Detection 
Model 44-7 
Model 44-9 
Model 44-88 

Model 44-94 
Model 44-89 



Modd 44-7 Model 44-38 Model 44- 10 
Model 44-9 Model 44-88 Model 44-17 
Model 44-88 Model 44-89 Model 44-20 
Model 44-89 Model 44-94 Model 44-21 

Model 133-2 
Model 133-4 
Model 133-6 
Model 133-1 
Model 133-8 

Model 44-94 Model 44- 116* Model 44-38 

*For Mylar window scintillators it is strongly suggested that the optional overload 
indicator be used on the Model 3 Survey Meter to better determine the presence of a light 
leak. 
_- - - - 

Common Meter Dials 

202.402 202-60B Ea-804 

0-6.6k cpm; 0-20 mSvh 
For Model 44-9; 44-9-18; 

202-002 202-608 202-664 
0 - 5k cpm 

For Any Detector 
0-6.6k cpm; 0-2 mRhr 

For Model 44-9; 44-9-18; 
44-40; 44-88; 44-89; 44-94 44-40; 44-88; 44-89; 44-94 

202-627 202-330 

202-627 202-889 202-330 
0-2 mR/hr 0-20 mSv/h 0-4k cpm; 0-2 mR/hr 

For Model 44-9; 44-9-18; For Model 44-9; 44-9-18; For Model 44-7 
44-40; 44-88; 44-89; 44-94 44-40; 44-88; 44-89; 44-94 



Deagne! and Manufacturer LUDLUM MEASUREMENTS, INC. 
POST OFFiCE BOX 810 

SWEETWATER, TEXAS 79556. U.S.A. 

PH. 325-235-5494 
of 

CERTIFICATE OF CAllBRATlON 501 OAK STREET FAX NO. 325-235-4672 
Scientific ond lndvrtrial 

l"5lNme"tr 

REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEiVED METER READING' 

CUSTOMER PARKER HUGHES INSTITUTE ORDER NO. 23751 71292679 

Mfn. Ludlum Measurements. Inc. Model 3 Serial NO. 1 2 341 S- 
h Ludlum Measu rements. Inc. Model 44-9 SerialNo. f/B 143 7 07 
Cal. Date 15-Jun-05 Cat Due Date 15Jun-06 Cal. lntervol 1 Year Meterface 202-608 

693.8 mmHg Check mark mopplies to applicable instr. ondlcx d tector IAW mfg. spec. T. 72 O F  RH 48 % Alt 

0 New Instrument Instrument Received Within Toler. +-lo% 0 10-2096 0 Out of 101. Requiring Repair 0 Other-See comments 

Mechanical ck. a Meter Zeroed 0 Background Subtract 0 Input Sens. Linearity 
F/S Resp. ck a Resetck. 0 Window Operotion Geotropism 

d ,  
a Audiock. 0 Alarm Setting ck. @ B tl ck (Min Volt) 2.2 VDC 
0 Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. &: ' . ' alibrated in accordance with LMI SOP 14.9 rev 02/07/97. 

mv - - Threshold Instrument Volt Set 900 V Input Sens. 34 mV Del. Oper. 900 V at 34 mV DiolRotio 

0 HV Readout (2 points) Ref./lnst. I V Ref./inst. I V 

COMMENTS 
cs-137 = l u c i  check source sn 1537 reads,,as fo l lows: 
9 1.05 m R / h r  a t  x 10  ( = 10 .5  m R / h r )  w i t h  p r o t e c t i v e  screen of 44-9  d e t e c t o r  
p laced aga ins t  source h o l d e r  w i t h  ho lde r  door open. 

INSTRUMENT REFERENCE INSTRUMENT 
CAL. POINT RECEIVED METER READING' 

Gamma calikdkm GM wkmd pemeod i c u l s b w u r c s s r c a p l l a M U 9 l n r r h a ~ ~ ~ d p o b s t d c a r ~ .  

REFERENCE INSTRUMENT REC'D INSTRUMENT 

This cB(1i(IcOle $hall ml be reproduced except In lull. wilM)ul the Atten Dppovol of Lvdlum Mearmmenll. 1°C. 
FORMC22A 1 IR6120i13 

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING METER PEADING* 
xloo 

Y x l o o  
L 
xlo 
x1 
x1 

L 
x 0.1 

AC Inst. 0 Posed Dielectric (Hi-Pal) ond Continuity 1861 
Only 0 Foiled: 

15 rnRlhr 
5 rnRlhr 

Digital 
Readout 
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Scintillation Counter Standards 



ACTIVITY CALIBRATION AND ERROR ANALYSIS 
The 14C and 3H standards have been assayed for activity by 
Comparison with the National Institute of Standards and Tech- 
nology (NISTI carbon-14 solution standard. Standard Reference 
Material iSRM) No. 438 tartaric acid in 2M HCI. and tritium 
solution standard SRM No. 391-8-5. tritiated water in water. The 
H-Number method of calibration was used with secondary 
standards prepared from the NIST standards. The estimated 
activities for the activity standards and the reference dates for 
all standards are as follows: 

H3 DPMs: 104 ,000  REF DATE: 27AUG99 
C 1 4  DPMs: 52,300 REF DATE: 27AUG99 
BKG DPMs: N/A REF DATE: 27AUG99 

THE PRODUCTION LOT N0.S 
FOR THE 3 STANDARDS ARE 
AS FOLLOWS : 

H3 - HJP1103 
C14 - CJPO406 
BKG - BJP1908 

The overall uncertainties associated with the activity values are 
estimated to be less than '3.5% for the 3H and '3.5% for 
the 14C. These estimates are determined in accordance with 
error analysis procedures recommended by the International 
Commission on Radiation Units and Measurements (ICRU 
Report 12). The limits are calculated by arithmetically summing 
the uncertainty due to random errors at the 99% confidence 
level with the assessable systematicerrors. Random errors arise 
from production and assay procedures such as dispensing, 
weighing and counting. Systematic errors consist of uncertainty 
in the activity of the NIST-based secondary standards, overall 
uncertainty of the NlST SRM No. 391-8-5 as a function of time 
(assuming a half-life of 12.43 years and a half-life uncertainty of 
0.5%); uncertainties in the standard weights used for calibrating 
the balances used in gravimetric determinations. losses of ac- 
tivity by evapaation and uncertainties ir Tecti s applied for 
the effects of impurities on the scintillh . proc % .  s 

RECOMMENDATIONS FOR USE 
Unquenched standards can be used to: 
1. Calibrate the instrument. Only one of these standards, ''C or 

can be used for calibration of your instrument. Refer to your 
Operator's Manual for proper calibration standard. Use of any 
other standard from this set or another set requires the con- 
struction of new quench cuwes. 

2. Measure day-tcday 3H and 14C counting efficiencies for com- 
parison with original factory specifications and for verifying 
stable system performance. 

3. Measure EZ/B ratios for low-level activity counting. 
4. Measure 3H and 14C "spillover" in duaklabel counting channels. 

The instrument Operator's Manual should be consulted for specific 
instructions on use of these standards. 

LIMITATIONS ON USE 
Unquenched standards should not be used to construct quench 
correction curves for calibration of quenched samples. 

PRECAUTIONS ON STORAGE AND USE 
These standards are prepared taking great care to exclude moisture. 
oxygen. and organic impurities which might affect their long-term 
stability. The fluors which they contain, however. are susceptible 
to photochemical degradation, and excessive exposure to sunlight 
or fluorescent lighting may result in their deterioration. 

Samples should be stored in the dark at room temperature and, 
when in use. exposed only to incandescent lighting. This treatment 
will improve long-term stability-at least five years-and is highly 
recommended. 

PRECAUTIONS AND M E  SAFE USE OF EXEMPT 
QUANTITY RADIOACTIVE MATERIALS 

1. The low quantity radioactive materials in these standards are 
exempt from US. Nuclear Regulatory Commission and state 
licensing requirements. 

2. These radioactive materials are not for human use. Introduction 
into foods, beverages, cosmetics, drugs. or medicinals. or into 
products manufactured for commercial ibution is prohib- 
ited-exempt quantities should not be cr.. .dined. 



_. 
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BECKMAN INSTRUCTIONS 015-245208-E 

BECKMAN 3. Radioactive material should be stored in a designated area in 
its original shiwina container or labeled inner package. 

surfaces.~ disposable lab ware: 
7. Do not pipette by mouth. 
8. Handle all sealed radioactive sources with care so as not to 

disturb the physical integrity of the capsule or ampoule. 
9. This product may be disposed of without regard to its radio 

active content provided all radioactive symbols and labels have 
been removed or defaced. However, state, federal, or insti- 
tutional requirements regarding any hazardous cornponentls) 
of this produn must be addressed. 

10.  the^ precautions are applicable to the handling and dlr 
poul of exempt quantity radioactive materirls and may 
not be adequ8tr for other kinds. quantiti.h or Usas of 
ruiioaeUve material. 

PRODUCT DESCRIPTION 
The 594946 Liquid Scintillation Standards Set consists of three 
calibrated, sealed, unquenched samples of: (1) Carbon-14. (2) 
hydrogen9 and (3) unlabeled (blank) toluene in a scintillation 
solution. The scintillation solution used contains 4 grams of PPO 
(2,Miphenyloxazole~ and 0.05 gram of bis-MSE (pbislo- 
methylsfyryll benzene) per liter of scintillation-grade toluene. 
Both the PPO and bis-MSE are scintillation-grade fluors. All stan- 
dards are furnished in 7inilliliter. low-potassium glass ampoules 
and sealed under nitrogen, with special precautions taken to 
exclude oxygen and moisture, which cause quenching. The ra- 
dioactive standards are prepared by dispensing 4 milliliters of a 
14C or 3H master solution into a 7-milliliter ampoule and flame- 
sealing it immediately. After leak-testing, a white paint is applied 
to the top of the ampoule. and a cap is attached. The blank 
standard is prepared in a similar way. 

Bedonan Instturnens, lnc., Fullerton. CA 82634-3100 
April 1632 015-245208 'flntag~ USA 
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IDecay Corection and Efficiency Calculation for Scintillation Standards I 
I 

I Elapsed Days 2225 
52261.45 Calculated Current Activity 

Beginning Activity 
Half Life (days) 2091 450 

Current Date 9/29/05 
ehs=code 

I Counted /decay .~ 

Counted Adcorrected x 100 

50421 1 96.48 
I ~ 

I 

Beginning Date H-3 std 8/27/99 Counting Efficiency for H-3 , Beginning Activity 104000 
Half Life (days) 4489.5 I 

ehs=code 
Current Date 9/29/05 I 

dCounted /decay 
2225 Counted A corrected x 100 Elapsed Days 

Calculated Current Activity 73763.69 4281 01 58.04 

Page 1 





Appendix A 
Instrument Specifications 

A.1 Efficiency 

%I: 
l 4 C  

These specifications are applicable only for Beckman calibrated 
standards traceable to the National Bureau of Standards. The 
LS counter must be properly calibrated. 

2 60% in a wide open window 
2 95% in a wide open window 

A.2 H# Plus 

Reproducibility: fl% Counting Efilciency 

H# Plus reproducibllity is measured relative to a 'H quench 
curve set up with a wide open wlndow 

A.3 Maximum Count Rate For 
Reproducible H# 

Isotope Standard Miniature Entcrofuge 
vials vials Tubes 
(18-5 mL) (61 mL) (1.5-0.2 mL) 

3H: 10 x lo6 dpm 4 x IO6 dpm 4 x lo6 dpm 
'4c: 6 x lo6 dpm 2 x lo6 dpm 10 x IO4 dpm 
32P: 2.8 x IO6 dpm 18 x lo4 dpm 3 x lo4 dpm 

These values are for the minimum allowable volume for each of 
the three ranges. 

A-2 Inrbwnen! s<e&Mtbm 

A.4 Maximum Count Rates 

The hot sample rejectwill not allow the counting of samples that 
are so radioadive ("hot") that they will give incorrect CPM. The 
hot sample reject criteria are: 

Total singles: 26 x lo6 CPM 
Coincident counts (in % window]: 10 x lo6 CPM 
Coincident counts (in "C window): 13 x lo6 CPM 
Coincident counts (in window above "C]: 5 x lo6 CPM 

A S  Power Requirements 

Electrical Requirements: 12OV 24ov BTU/HR 
(50/60 W 
Instrument 
Temperature 
control Accy 

3A 1.5A 1230 
7.5A 3.8A 3060 

Inrush Current: 5A at 12OV 
2.5A a t  240V 

With a fully charged battery, the 
system returns to a disrupted 
Automatic Count for several weeks. 

Power Failure 
Recovery 

A.6 Dimensions 

Width Height Depth Weight 
cm(in.) cm (in.) cm(in.1 kgobs.1 

Instrument: 91.5(36) 66(26) 80(31.5) 210(460) 
CRT: 33(131 34.3(13.5) 35.6(12) 8.2(18) 

Printer: 39(15.5) lO(4) 30.5(12) 5(11) 
Temperature 35.5(14) 56(22) 73.7(29) 45.4(100) 
Control Accy.' 
Temperatux Control Accessory attaches to rlght slde of instrument 



In t tnunrn t  spcdpooaons A-3 
b .  

A.7 Ambient Temperature Range 

15°C to 35°C. Calibration must be pedormed wlthin 5°C of 
operating temperature. 

A.8 Temperature Control 
Accessory 

Exadmum Relative Humidity: 85% 

hbient  Temperature Range: 

Maximum pull Down Time: 

Set Point 1: 12°C +3"C 

act Point 2 15°C +3"C 

set Point 3 18°C +3OC 

Set Point must be wlthin 10°C of the operating ambient tem- 
perature. 

15" to 30" 

8 Hours 



C o u m  
ACCOUNT 
PARKER HUGHES INSTITUTE 
SUITE 300 
SUITE 300 
2665 LONG LAKE RD 
ROSEVILLE MN 55113 

0 Customer Technical Support 
“Service ... the way service should be” 

www.beckmancoulter.com 
Phone 1-800-742-2345 

MODEL SERIAL NUMBER 
LS6500 7068525 
ID NUMBER PROPERTY NUMBER 
296185 
MODEL DESCRIPTION 
LIQUID SCINTILLATION COUNTER 6500 
AGREEMENT TYPE AGREEMENT NUMBER . ~~ 

BT+ 1031 922 
PURCHASE ORDER NUMBER 

REQUEST DATE CALL COMPLETE DATE 
08/05/2005 08/05/2005 

SERVICE ORDER NUMBER 
4844907 

DESCRIPTION OF WORK PERFORMED 

PROBLEM: Routine servicer due 

SOLUTION: Performed PM per checklist. Installed part@) listed. - 

DEAN P WILLIAMS 
SR FIELD SVC ENGR 

Cathy Knox 
RSO 

08/05/2005 08/05/2005 
DATE PARKER HUGHES INSTITUTE DATE BECKMAN COULTER, INC. 

Total is an estimate only and does not include applicable sales tax and shipping charges. 

Page 1 of 1 

http://www.beckmancoulter.com
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BECKMAN C o u m  

Customer Technical Support 
Service the way service should be 

www.beckmancoulter.com 
Phone 1-800-742-2345 

ACCOUNT MODEL SERIAL NUMBER 
PARKER HUGHES INSTITUTE LS6500 7068525 
SUITE 300 ID NUMBER PROPERTY NUMBER 
SUITE 300 296185 
2665 LONG LAKE RD 
ROSEVILLE MN 55113 
(651)247-1922 Ext: Cell 

MODEL DESCRIPTION 
LIQUID SCINTILLATION COUNTER 6500 
AGREEMENT N P E  
BT+ 
PURCHASEORDERNUMBER 

AGREEMENT NUMBER 
1031922 

SERVICE ORDER NUMBER REQUEST DATE CALL COMPLETE DATE 
4292505 1 1/04/2004 11 /03/2004 

DESCRIPTION OF WORK PERFORMED 

Possible card reader; survey card 3 was read as program 12.lmods PROBLEM: 

SOLUTION: Repaired rack reader board. Replaced C137 source. Calibrated and checks OK. 
f.. 

PETER HANSON 
SR FIELD SVC ENGR 

Cathy Knox 
Safely 

11/03/2004 11/03/2004 
BECKMAN COULTER, INC. DATE PARKER HUGHES INSTITUTE DATE I 

I 

Total Is an estimate only and does not include applicable sales tax and shipping charges. 

Page I of 1 

http://www.beckmancoulter.com


Background 
Scintillation Data 



Establishment of Background Counts 
Beckrnan LS6500 

Counting 
Background counts a t  50% efficiency (factor 2 ) 

Counting 





General Laboratory Area 
Smear and GM Data 

N 





I 







N 

General Lab Area 
Section E 

Parker Hughes Institute 
2657 Patton Road, Roseville MN 



2657 LabSpace ' ~ 

Survey Date: 19/2/2005 Surveyed by: 
Smear Survey Data 
Radioisotopes: I 
Efficiency (%) I 50% 
Instrument: I LS6500 

All (wide window) 

Cathy Knox 
Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Background: < 0.05 mR/Hr 
Calibration date: 6/15/05 

38 Floor 44 
39 Floor 70 
40 Floor 62 
4 1  Floor 44 
42 Floor 42 
43 Cold box 44 

BKD 
BKD 
BKD 
BKD 
BKD 
BKD 



2657 Lab Space 

Survey Date: 19/2/2005 ISurveyed by: ICathy Knox 
Smear Survey Data 
Radiotsotopes: I All (wide window) 
Efficiency (0%) 1 
Instrument: I LS6500 

5 0 O/o 

~~ 

Exposure Rate (GM Survey Data) 
Instrument: LudlLm GM ser# l23415 
Background: < 0.05 mR/Hr - 
Calibration date: 6/15/05 

- 

Isample # I Description IDPM/100 cm’ (mR/Hr I 
Section B (continued) 

1 44lFloor 1 48)BKD I I 
451 Bench I 5618KD I I 
461Floor 48 I BKD 
47)Bench 421 BKD I I 

57) Floor I 641BKD I I 
581Floor 42 1 BKD 

731Sink I 48 I BKD I I 
741Floor 42 I BKD 
75 I Freezer 561 BKD I I 



Survey Date: 19/2/2005 Surveyed by: Cathy Knox 
Smear Survey Data 
Radioisotopes: I All (wide window) Instrument: Ludlum GM ser#123415 , 

Efficiency ( O h )  I 5 0 Background. < 0.05 mR/Hr 
Instrument: I LS6500 Calibration date: 6/15/05 

Exposure Rate (GM Survey Data) 



2657 Lab Space 

Survey Date: 19/2/2005 
Smear Survey Data 
Radioisotopes: I All (wide window) 
Efficiency (%) 1 50% 
Instrument: I LS6500 

Surveyed by: Cathy Knox 
Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Background: < 0.05 mR/Hr 
Calibration date: 6/15/05 

[Sample # I Description I DPM/100 C m 2  1 mR/Hr I 

169 
170 
171 
172 
173 
174 

Walk-in cooler 50 BKD 
Floor 66 BKD 
Floor 56 BKD 
Floor/desk 46 BKD 
Floor 50 BKD 
Bench 78 BKD 



Survey Date: 19/2/2005 
Smear Survey Data 
Radioisotopes: I All (wide window) 
Efficiency ( O h )  I 
Instrument: I LS6500 

5 0 O h  

(Sample # I Description 

Surveyed by: Cathy Knox 
Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Background: < 0.05 mR/Hr 
Calibration date: 6/15/05 

t I I I 
184[Floor/refrigerator _. 70lBKD 

I 
18 71 Floor I 581BKD I I 
1891 Floor I 481BKD I I 
1881 Floor/freezer 561BKD 

203 I Floor I 521BKD I I 
2041Floor 62lBKD 
2051Bench I 741 BKD I I 

~ 

206 Floor 88 BKD 
207 Floor 36 BKD 
208 Floor/refrigerator 58 BKD 



2657 Lab Space 

218 
219 
220 
221 

Survey Date: 19/2/2005 
Smear Survey Data 

Floor 62 BKD 
Floor 58 BKD 
Bench 54 BKD 
Floor 60 BKD 

222 
223 
224 
225 

Floor 52 BKD 
Floor 48 BKD . 

Floor 42 BKD 
Floor 36 BKD 
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General Lab Sections A to E 
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General Lab Sections A to E 
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General Lab Sections A to E 



General Lab Area 
Section F 

Parker Hughes Institute 
2657 Patton Road, Roseville M N  



95 i 96 j( 97 1 98 I 99 I 

I I I 

82 I 83 I 84 85 86 
1 1  I I 

I II 1 I 

General Lab Area 
Section G 

Parker Hughes Institute 
2657 Patton Road, Rosevile MN 

N 
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2657 General Lab Space I I I I 
Sections F-l I 

83 
84 
85 
86 
87 

naaioisoropes: I HI 

Efficiency (96) 
Instrument: LS6500 I ICalibration date: 611 5/05 I 

Floor 5 8  BKD 
Floor 40 BKD 
Floor 42 BKD 
Floor 56 BKD 
Hood 68 BKD 



12657 General Lab Space I I I I I Sections F-l I 
Survey Date: 19/15/05 
Smear Survey Data 
Radioisotopes: I All (wide window) 
Efficiency (%) 50% 
Instrument: 

I 
LS6500 

I I 
Surveyed by: Cathy Knox I 

Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#lZ3415 
Background: < 0.05 mR/Hr I 
Calibration date: 611 5/05 

I I 



1651Floor I 00 I DKU I I 

461BKD 
166lOffice (carpet) I I I 
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General Lab Sections F to I 



Radioisotope Lab #1 

Area J 
Smear and GM Data 



East 

South 
3 1  , 1 j 2  

17 8 I 9 ' 4  5 6 10 I I! I 12 I 13 14 ' 15 a7 

29 28 27 I 26 I 25 24 ~ 23 ~ 22 ~ 21 20 1 19 118 

- _ -  

I I I I '  

I / I I 
31 32 1 33 I 34 35 ~ 36 I 37 38 39 I 40 141 

I 53 52 51 1 50 I 49 48 1 47 ~ 46 ~ 45 44 1 43 I42 

' 64 '65 I 58 59 ~ 60 I 61 I 62 63 
I 

I 54 55 56 ' 57 

77 76 75 74 , %  72 ~ 71 ~ 70 ~ 69 68 67 166 

78 79 80 I 81 1 82 83 84 ! 85 ~ 86 87 1 88 189 

101 loo 199 I 98 I 97 , 96 ' 95 ' 94 ~ 93 92 I 91 190 

c3: ~- ~ I -  1 ---I.... 

- - ~- - _ -  l-1- - - - i - - i - L - - - - I - - L  

I 
j~ 

- 1 -  - r 

I 

- I 
1 " -  I 

.~ 

1 
- __ ~~~ - _. ._ r-7----I--r- ' ---  

- - ~- - _ -  + - + - - - - ; - - - - - - -  --I--t 

Radio lsotope Lab # I  
Section J 

I 

5 f e 1  

A 

West 
Parker Hughes institute 

2657 Patton Road, Roseville MN 

N 

North 



Close out survey 
Floor and Bench Surfaces 

2657 Lab Space 
Facility Map Section 3 Isotope Lab # 1  

Smear Survey Data 
Radioisotopes: All (wide window) 
Efficiency (O/o) 

Instrument: LS6500 
50°/o 

Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Background: < 0.05 mR/Hr 
Calibration date: 6/15/05 



Close out survey 
Floor and Bench Surfaces 

2657 Lab Space 
Facility Map Section 1 Isotope Lab # 1  

Smear Survey Data 
Radioisotopes: All (wide window) 
Efficiency (%) 5 0 '/o 
Instrument: LS6500 

Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Background: < 0.05 mR/Hr 
Calibration date: 6/15/05 



Close out survey 
Floor and Bench Surfaces 

2657 Lab Space 
Facility Map Section 3 Isotope Lab #1 

Smear Survey Data 
Radioisotopes’ All (wide window) 
Efficiency (%) 5 0 O/o 

Instrument: LS6500 

Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Backqround: < 0.05 mR/Hr 
Caltbratlon date: 6/15/05 

108 
109 
110 
111 
112 
113 

Floor 34 Floor BKD 
Floor 62 Floor BKD 
Floor 60 Floor BKD 
Floor 48 Floor BKD 
Floor 62 Floor BKD 
Floor 46 Floor BKD 







I~~~, I , , , ,~ ,~I~ ' !~~~~, .~: )  Radioisotope Lab #1 Section J (bench, floors) 
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Close out survey 
Lab Casework East Wall 
2657 Lab Space 
Isotope Lab # 1  

Survey Date: 9/9/05 
Smear Survey Data 
Radioisotopes: All (wide window) 
Efficiency ( O h ) :  50% 
Instrument: LS6500 

Surveyed by: Cathy Knox 
Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Backqround: < 0.05 mR/Hr 
Calibration date: 6/15/05 



Close out survey 
Lab Casework East Wall 
2657 Lab Space 
Isotope Lab # 1  

~ 

Survey Date: 9/9/05 
Smear Survey Data 
Radioisotopes: All (wide window) Instrument: Ludlum GM ser#123415 
Efficiency ( O h ) :  50% Backqround: < 0.05 mR/Hr 
Instrument: LS6500 Calibration date: 6/15/05 

Surveyed by: Cathy Knox 
Exposure Rate (GM Survey Data) 
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Survey Date: 9/9/05 
S m e a r  Survey D a t a  
Radioisotopes: All (wide window) 
Efficiency (%): 50% 
Instrument: LS6500 

I I I i I I I I I 

Surveyed by: Cathy Knox 
Exposure R a t e  (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Backqround: < 0.05 mR/Hr 
Calibration date: 6/15/05 



Close out survey 
Lab Casework South Wall 
2657 Lab Space 
Isotope Lab # 1 

Survey Date: 9/9/05 
Smear Survey Data 
Radioisotopes: All (wide window) 
Efficiency (YO): 50% 
Instrument: LS6500 

Surveved bv: Cathy Knox 
Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Background: < 0.05 mR/Hr 
Calibration date: 6/15/05 
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Radioisotope Lab Y1 Section J (South wall) 
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Smear Survey D a t a  
~ ~ 

IExposUre Rate (GM Survey Data) 

Efficiency ( O h ) :  50% I [Backqround: < 0.05 mR/Hr 
Instrument: LS6500 ICalibration date: 6/15/05 I 



Close out survey 
Lab Casework Island Bench (SouthtkWest) 
2657 Lab Space 
Isotope Lab #1 

Survey Date: 9/9/05 
Smear Survey Data 
Radioisotopes: All (wide window) 
Efficiency (O/O): 50% 
Instrument: LS6500 

Surveyed by: Cathy Knox 
Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Backqround: < 0.05 mR/Hr 
Calibration date: 6/15/05 
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Close out survey 
Lab Casework Island Bench (NorthfAEast) 
2657 Lab Space 
Isotope Lab # 1 





22 
23 
24 
25 
26 
27 
28 
29 !Equipment and supplies 
30 1Equiprnent and supplies (continued) I 

Monitor data 
Lab Equipment and supplies 
Lab Equipment and supplies data 
Solvent reaqents 
Solvent reagents data 
Labware clean-up 
Labware clean-up data 

31 
32 
33 
34 
35 

Equipment and supplies data 
Microtube racks (re-smears) 
Microtube racks (re-smears) data 
Acid reagents 
Acid reagents data 
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Smear Survey Data 
Radioisotopes: 
Efficiency (%) 50% 
Instrument: LS6500 

All (wide window) 
Exposure Rate (GM Survey Data) 
Instrument: Ludlum GM ser#123415 
Backqround: < 0.05 mR/Hr 
Calibration date: 6/15/05 
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