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METROPOLITAN ED; SON C O M.P A N Y r . . e n, a n. We.. . .

a- -

f*yn . --

Subject Minimum Detectable Activities (MDA) in Liquid Location 'E4I

Samples Compared to Maxista Permicsible Concen- ,

trations (MPC) in Water for Unrestricted Areas Date July 9, 1979 '.
-

To
Ren Rusche

1. Reference is made to letter from Cyd Porter, July 1,1979, subject as
above.

2. Appendix 1 reflects current MDA's and MPC's for selected gamma-emitting
radionuclides in liquids. Radiochemical separations must be preformed
to quaptify those radionuclides which are not gamma-emitters (e.g., 3 ,3

55pe, c9sr, 90sr9% , etc.). There are a number of factors which affect
MDA's. Some of these factors are sample volume, sample counting time,
background, interference from other radionuclides in the sample, etc.
These MDA's were obtained by the counting labs when interference from
other radionuclides were taken into account by the computer program.
The MDA's vill vary from time to tirr.e even though backgrounds are nor-
mally counted at least once every eight hours during a twenty-four hour day.
Appendix 2 provides guidance for the calculation of Lower Limit of Detec-
tion (LLD). The LLD for radionuclides in important pathways should not
exceed 0.1 of the applicabic standard.

3 The release of all liquid effluents from TMI to the environment (unre-
st teted area) should be as low as in reasonably achievable (10CFR20.1).
%erefore, we recommend that the release rates be controlled such that the
concentration at the point of release to the Susquehanna River, after con-
sidering dilution prior to release by the blowdown from th MDCT, is less
than 0.1 of the MPCv, for the radionuclicies.

h. Recommend that all liquid effluents to be released to the environment be
analyzed by the lab having the greatest sensitivity.

h/ /) b #
Syd Porter, Jr. , CHP

SP:GML:gp
2 Enclosures

cc: J. Barton
J. Collins (NRC-URR)y
D. Hetrick
R. McGoey
Sanple Coordinator

INTER-OF FICE MEMORANDUM
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MDA's IM LIQuilf AT k.66 Of 6MA'

RMCp' Pr.&G
{MIT) * w Detector Detector Detector U'8IL Ie

uesit 2 ' DetetLor Iael*eUngestricted Ares ** ?O.' iMr ifM CELI gl.1 tac - t j3 n J t osiue i l .1e (elerocurle/mt) ( 3 liter esmolo el se ) (3.5 liter emaDie else (t liter semple slee) (semote slee 5f.

. !

' 3I I 32-7 2.652.A 3.02t-6 3.09t-6 2 9 tt il 1.298-1 2.68-1 3.

8 3'c e se-6 2.16t-0 2 502-0 3.16t-0 3.17k-0 1. 09't-T 3R-T a
INce 6R-5 2.Gkt-6 2.1r..a ' 3.the-o 2,911t 6 '6.12t 8 3. 5 t-1 5

' 3 'e s at-5 2.15t-8 2.622-0 3.0G5-6 I 5.h5t-6 1.45t-T St-1 1

a. 2t-5 6.09x-0 7.c9t-6 6.538-0 ,, 0.6st-6 2.11t-7 12-1 3

3'0 '

1.= 22-5 2.59R-8 2.39t-0 2.35t-0 '"
u.e ht-1 1

33'"se 3t-6 1.5t-6 1.3tt-6 1.19t-6 0.9tt-T *
2.6tle 6 2t-6 :-

.

III II
8.2t t-6 2.012-7 1.3t-7 6.55t-0xe S R-3" '

2.03c.1 1.6t-6i .
.

13hre 3r-6 1.612-1 1 95t-1 1.03t-1 1.ht-6 :*no en

% lit-5 2.05t-6 2.95t-6 3.1t-6 1.3tt-6 1'.29 t-1 5t-1
' '

58 '

co 91:-5 2.3GE-8 2.htt-6 2.15r.-6 .' h.122-8 9.262-8 ,. I,' 38-1
00

cn 3t 5. 1.228 0 ' 2.532-5 2.46 r.-8 k.45t-0 9.89t-8 . S t-7,

5 .

Dackground Countlein Times

| fulC 2500 seconde
*

UNIT 1 1200 seconde
\ UNIT 2 2000 seconite

ECO 1000 seconde
$Al 1000 seconde.

'
. .

* Most conservative (HPC) v, 10CrA 20.106 er.it Appen tis D, Table 2, Column 2 Compiled bys Effluent / Environmental As
" un t s 2 cro *

"' Mone esatiable for ganea in liquide I *
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APPENIsIX 2-
LOWER LIMIT OF DETECTION. .

'l. In order to standardize reporting of data for_the evaluation of release .

" ~

of radioactive effluents from TMI, it is necessary to establish Lower .

Limits of Detection (LLD's) for various radionuclides being released
to the environment; therefore, the following general methodology should -
be employed to determine LLD's. The LLD is_the smallest concentration
of radioactive material in a sample that vill be detected with a 95%
probability with only 5% of falsely concluding that a blank observation
represents a "real" signal or count. The LLD is determined by the

following expression:

LLD = h.66 o
(3.7 E+h) EVY exp (-AAt)

Where: LLD = the lower limit of detection
(p Ci/cc or p Ci/ml)

o = the standard deviation of the
instrument background counting

rate (CPS)

3.7 E+b = the number of nuclear transformations
per second per microcurie or 3 7 E-2
nuclear' transformations per second
per picoeurie

.

E = is the counting efficiency (counts
~ per nuclear transformation)

.

V = sample volume (cc or ml)

' Y = is the fractional radiochemical
yield (as applicable)

A = radioactive decay constant for each
radionuclide

-

At = the elapsed time between sample
collection and counting

NOTE: 1. The value of the o used in the calculation of the LLD's for
a particular detector system should be based on the actual
observed variance of the instrument background counting rate
rather than an unverified theoretical predicted variance.
In calculating the LLD for a radionuclide, the background
should include typical contributions of other radionuclides
normally present in the samples. Typical values of E, V, y,,

and at should be used in the calculation. |

i |
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APPENDIX 2 (COHT'D). , ,

2. Since the LLD is a function of sample volume, counting efficiency,. |

radiochemical; yield, etc. , the LLD nay vary for different sampling , ' '

,

|and analysis procedures. .-

3 Whenever there is a significant change in the parameters of the
measurement system, the LLD should be recalculated.

h. Backgrounds. should be determined every eight hours Lvhen routinely
analyzing samples.

5 For certain radionuclides with low ganma yields or low energies, or for
certain radionuclide mixtures, it may not be possible to measure radio-
nuclides in concentrations near the LLD. Under these circumstances,
the LLD may be _ increased proportionally to the gamma yield (i.e. , IE +
Y/I, where I is the gamma (photon) abudance expressed as a decimal
fraction), but in no case shall the LLD, as calculated in this manner
for a specific radionuclide, be greater 0.1 MFC value specified in
10CFR20, Appendix B, Table II, for unrestricted areas.

6. The term not detected (ND) shall not be used. If the maximum sensitivity

is 3.1 E-8 pCi/ml, then the results shall be reported as <3 01 E-8
pCi/ml.
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