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1. Principle of Method

1.1.  Swipes of areas which are used for radioactive work are counted by liquid scintillation
counting to determine removable contamination.

1.2 For those laboratories where no radioactive work has been performed, no wipes will be
done and the survey form noted to reflect this.

2. Apparatus

2.1.  Packard Tri-Carb 1900 CA Liquid Scintillation Analyzer.

2.2 4.25 cm filter paper (Whatman No. 1).

2.3 Liquid scintillation vials: 7 mL polyethylene vial, Kimble solvent saver vial 58502.

3. Reagents

3.1.  OPTI-FLUOR liquid scintillation cocktail (Packard).

Procedure

4.1.  All laboratories where work involving radioactive materials was performed shall be
surveyed for removable contamination each week.

4.2  Determine the laboratories to be surveyed and obtain the appropriate lab survey forms
which have been prepared for each laboratory.

4.3  Obtain a sufficient number of liquid scintillation vials for the number of swipes plus one
blank.

4.4  Consecutively number the vials on their caps beginning with the blank (the blank is
always number 1).

45  Swipe 100 cm? of each surface to be surveyed (e.g. hood, bench top, floor), roll the filter
paper and place it in the liquid scintillation vial. Mark the surveyed surface on the
appropriate lab survey form.

4.6  Add 5 mL of Opti-fluor cocktail to each vial.

4.7  Place each vial into the liquid scintillation counter sample holders (inside glass vials).
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4.8  Count the blank for 10 minutes and samples for 1 minute each using the following
Regions of Interest :

Table 1: Liquid Scintillation Counter Setup

Region A Region B Region C
(Beta Region) (Alpha Region) (Total)
Channel Numbers 2-50 51-500 0-2000

4.9  Compare the blank count rate with the limits in Table 2 for each region to make sure it is
in control (within £3 standard deviation of mean). If these do not fall within the region,

use a new glass vial and recount the blank. If the blank still exceeds the QC chart

specification limits, then the materials shall be considered suspect and appropriate action

taken.
Table 2: Maximum Blank Values
Region A Region B Region C
Average (cpm) 15.3 5.8 25.3
1 sigma (cpm) 1.5 0.82 2.0
Upper limit (cpm) 20 8.3 32

4.10 Check the net count rate for each sample against the criteria listed in Table 3.

Table 3: Maximum Net Count Rate in Sample

Region A Region B Region C

Maximum allowable 18 13 23
Net count rate (cpm)

-Assuming a 10 minute count for blank, 1 minute count for samples, 100% efficiency for

alpha particles, 60% for beta.

4.11 Mark any sample which exceeds this count rate. Remove all samples which were

acceptable (leave the blank) and dispose of them in the appropriate radioactive waste
stream. Change the glass vials and recount the samples which exceeded the maximum
allowable count (remember to include the blank with the recount). Leave the samples in

their original configuration.

4.12  For samples recounted which are below the maximum allowable, then these will be
considered acceptable. Dispose of the vial.

4.13  For samples which are still above the maximum allowable count rate:

a. If the count rate has fallen significantly from the first count, the
chemiluminescence is probable and the sample shall be recounted again.
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Ly

6.1
6.2

6.3

b. If the count rate has remained the same then it will be assumed that the area is
contaminated and appropriate action shall be taken based on the magnitude of the
contamination (direct measurements, decontamination, bioassay, etc). Consult
with senior laboratory personnel.

329 Cth(u tSJ +3
tb tb

Equations

= Decision Level =
B, Et,
3
¢ B.Et
= Critical Level = £t
References
ANSI N13.30

L.A. Currie, "Limits for Qualitative Detection and Quantitative Determination,” Anal.
Chem. 40, 586-593 (1968).

L.A. Currie, "Lower Limit of Detection: Definition and Elaboration of a Proposed
Position for Radiological Effluent and Environmental Measurements," U.S. Nuclear
Regulatory Commission report NUREG/CR-4007 (September 1984).

USTUR 810-3




ANALYTICAL PROCEDURE MANUAL

UNITED STATES TRANSURANIUM AND URANIUM REGISTRIES

17q :Ag pamalaoy
1| :Ag pakoang
pooH N/
9AED) __m“wm
POOH
poo
POOH
13233l .¢
pooy PooH
POOK _ punoIgyoeyg T# 9dip
ASY 0002-C
Suno) 9N | uonedo
SINSIY IS L, AdIAA
SUILL SSe[D qe] UOISI[[g Wif 1as() "yiny
arq 101 wooy DN :3uIpjng

uLo,] Asamg A1ojeroqe]

RYJO A)9yes uoneipey

USTUR 810-4




UNITED STATES TRANSURANIUM AND URANIUM REGISTRIES

ANALYTICAL PROCEDURE MANUAL

dreq A pamaraay
[req :Ag pakorng
jouIqR) JqeL \ _—
a C11 wooy
0
g
s
us
PooH —
aum,j ——
_uonm_mm_
Ljouag
pooy qousyg \ punoIsyoeg [# odim
awmn,j A% 000C-C
E SN0 19N |  UonBd0
ﬁ juig b
[»<1] Fd s)nsay 153, adipy
urt, SSe[D qe] UOISI[[F WIf :13s() "Yny __
aed VZI1 % 011 wooy

O¥N :Butppng |

wioy AaaIng Krojeioqe|

NYJO A)dyeS uoneIpey

USTUR 810-5



UNITED STATES TRANSURANIUM AND URANIUM REGISTRIES
ANALYTICAL PROCEDURE MANUAL

:are A pamMaIAdY
:a1e(] :Ag pakaamg
pumqe) || owrd |~ JouIqe)
o
=
[¢]
£z
Z= spue)g uonisodoponaeg
/ - NN R{NR{NIN
=
youag
punoigyoeq RSN
A 000C-C
yuIg yousg [ TUIS | POOH S|uNoD 19N | Wonesoy
SHNSAY IS9 I, odip
__ awr sse[D qe] UoISI[[g Wif :I3s() "Yiny
__ areq 11 wooy O¥N :3uipjing

uLo,] AoAamg Alojeroqe’]

0O K2)es uoneIpey

USTUR 810-6



e :Ag pomaraay
Qg :Ag pakoaing

)
=
[0
& ) ToUIqE)
Q pooH pIepueig pIepuelg
o um,j BES _
S
5 <
=3
Z Z
< <
I
a
=z /
<A
= W 00

O POOH
20
Z
<
X |
D
GRS
Zc punoispeg | 17 3dA
o ] A 000C-C
7 ANn SIMo) N | uonesory
< soueeqg youag q
m SINSIY IS L, ddip
m | ouny sse[D qe] UOISI[F WIf :19s() "Yiny
z || 2 611 wooy O¥N Buippng

Lo, Aoamg Aiojeroqe|

RYJO £19)eS uoneIpey

USTUR 810-7



UNITED STATES TRANSURANIUM AND URANIUM REGISTRIES

ANALYTICAL PROCEDURE MANUAL

e :Ag pamataay
e :Ag paAaamg
Tﬁu wona
I82d It —
asejooq
Jseq
punoIzyoeg 1# 9dT M\
10990 oodg 1030010 A 000C-C
|uIRD) IRdg wydpy 3T SJUNo)) 19N ﬂcmwﬂuo‘._
SHNSIAY 1S9 L, ddIA
Suwny, sse[) qe] UOISI|[ wif -32s() "YIny
°req 0T1 wooy YN :Buip[ing
w0, AoaIng Alojeloqe]

RO £3d5es uoneIpey

USTUR 810-8



1R :Ag pamatady
e :Ag pakaAaIng

Jousg

.

UNITED STATES TRANSURANIUM AND URANIUM REGISTRIES
ANALYTICAL PROCEDURE MANUAL

punoxgydeg T# 2dTA\
souvyeg s | wws Po°H WMWWQHMM uoyeI0]
SINSIY IS, ddIAA
dwi | sse|d qe] UOISIF Wi *135() PV |
aeq 1271 wooy O¥N :Bupimg |

uLo,] A3AIng A10)RI0QE ]

JJO A)dJeS uoneipey

USTUR 810-9



UNITED STATES TRANSURANIUM AND URANIUM REGISTRIES
ANALYTICAL PROCEDURE MANUAL

dYJO A)dJeS uoneipey

e A pomatady
=1 1:7q | :Ag pakaamg
ruUIqeD \
sjqewrarery qouag sot Pmqe)
a3puy
gousg —
;
g
youag pousg g
s
1973014
punoisyoeg T# 3dIM
POoH A3 000C-C
UA0 @ yousg _HW._ e sjuno) PN | _uonedo]
SHMSAY IS, AdIM
__ sy, sSe[) qe] UOISI[[g Wif 138 "YIny
| areQ P17 wooy DN :Suipjing
w0 Aoamg A1ojeroqey

USTUR 810-10



UNITED STATES TRANSURANIUM AND URANIUM REGISTRIES
ANALYTICAL PROCEDURE MANUAL

YJO A)d)eS uoneipey

) 1:7q | A€ PIMIIADY
e :Ag pakoamg
1923314 \
u2AQ
swidig
S AuIS
g :
m
youag
VeUINn
p— I T# ATAL
- A1 000C-C
prezeyorg SUNOY) 12N :o_umoQH
$INSAY IS L, AdI
__ sy sse[) qe] UOIST[[g Wif :13s() ‘YIny __
| sreq S17 wooy OUN Butpiing |
uLoj AoAaIng Alojeioqe]

USTUR 810-11



e A pamaIAdy

) 1:g | :Ag pakaamg

gousg

xsd
vdA

qouag youag

3qel

yus

qousqg

PooH punoIzyoeg [# AT\

aumy A 000C-C
sjuno) 9N | uoiBd0]

Files

SINSIY ISA L ddIa

sun sseD Qe UOISI[[ W[ :19S() "INV

areq 12 wooy O¥N Bupjmg

UNITED STATES TRANSURANIUM AND URANIUM REGISTRIES
ANALYTICAL PROCEDURE MANUAL

uuo,j A9AIng A1ojeioqe]

3O Koyes uoneIpey

USTUR 810-12



	1. Principle of Method
	1.1. Swipes of areas which are used for radioactive work are counted by liquid scintillation counting to determine removable contamination.
	1.2 For those laboratories where no radioactive work has been performed, no wipes will be done and the survey form noted to reflect this.

	2. Apparatus
	2.1. Packard Tri-Carb 1900 CA Liquid Scintillation Analyzer.
	2.2 4.25 cm filter paper (Whatman No. 1).
	2.3 Liquid scintillation vials:  7 mL polyethylene vial,  Kimble solvent saver vial 58502.

	3. Reagents
	3.1. OPTI-FLUOR liquid scintillation cocktail (Packard).

	4. Procedure
	4.1. All laboratories where work involving  radioactive materials was performed shall be surveyed for removable contamination each week.
	4.2 Determine the laboratories to be surveyed and obtain the appropriate lab survey forms which have been prepared for each laboratory.
	4.3 Obtain a sufficient number of liquid scintillation vials for the number of swipes plus one blank.
	4.4 Consecutively number the vials on their caps beginning with the blank (the blank is always number 1).
	4.5 Swipe 100 cm2 of each surface to be surveyed (e.g. hood, bench top, floor), roll the filter paper and place it in the liquid scintillation vial.  Mark the surveyed surface on the appropriate lab survey form.
	4.6 Add 5 mL of Opti-fluor cocktail to each vial.
	4.7 Place each vial into the liquid scintillation counter sample holders (inside glass vials).
	4.8 Count the blank for 10 minutes and  samples for 1 minute each using the following Regions of Interest :
	Region A
	(Beta Region)
	Region B
	(Alpha Region)
	Region C
	(Total)
	Channel Numbers
	2-50
	51-500
	0-2000
	4.9 Compare the blank count rate with the limits in Table 2 for each region to make sure it is in control (within ±3 standard deviation of mean).  If these do not fall within the region, use a new glass vial and recount the blank.  If the blank still exceeds the QC chart specification limits, then the materials shall be considered suspect and appropriate action taken.
	Region A
	Region B
	Region C
	Average (cpm)
	15.3
	5.8
	25.3
	1 sigma (cpm)
	1.5
	0.82
	2.0
	Upper limit (cpm)
	20
	8.3
	32
	4.10 Check the net count rate for each sample against the criteria listed in Table 3.
	Region A
	Region B
	Region C
	Maximum allowable Net count rate (cpm)
	18
	13
	23
	 -Assuming a 10 minute count for blank, 1 minute count for samples, 100% efficiency for alpha particles, 60% for beta.
	4.11 Mark any sample which exceeds this count rate.  Remove all samples which were acceptable (leave the blank) and dispose of them in the appropriate radioactive waste stream.  Change the glass vials and recount the samples which exceeded the maximum allowable count (remember to include the blank with the recount).  Leave the samples in their original configuration.
	4.12 For samples recounted which are below the maximum allowable, then these will be considered acceptable.  Dispose of the vial.
	4.13 For samples which are still above the maximum allowable count rate:
	a. If the count rate has fallen significantly from the first count, the chemiluminescence is probable and the sample shall be recounted again.
	b. If the count rate has remained the same then it will be assumed that the area is contaminated and appropriate action shall be taken based on the magnitude of the contamination (direct measurements, decontamination, bioassay, etc).  Consult with senior laboratory personnel.

	5. Equations
	6. References
	6.1 ANSI N13.30
	6.2 L.A. Currie, "Limits for Qualitative Detection and Quantitative Determination," Anal. Chem. 40, 586-593 (1968).


