Nate: March 3, 1994

To: Riok Shah
USNRC
From: Bd

Detroit Bdison Fersi 2

Subject: Lower Limit of Detection on Permi 2 Radialiovn
Protection Gusms Spectroscopy Systes

Per recent discussion, allached is a lower limit of detection
(LLD) verification to Fermi 2's ODCM required criteria for
radiocsctive liguld waste sampling and analysis progran.

The verification has been completed in the past as A Priord
count and was used to establish the present count time of
1000 seconds.

This was discussed with AL Junuska, in past inspections, and
also with Dr, Currie who authored NUREG 4007.

The first attachment is the verification. The remaining
pages are the actual documentation of the two (2) counts and
LLD reports.

IT you have any further questions, please contact me at
313-586-4933.
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Attachment |

VERIFICATION

I1SOT0PR ODOM LLD'S 1000 SECOND COONT 2000 SECOMD COUWY
MN-54 5E -7 §.88c -8 3.12E -8
PE-59 S5E -7 8.67¢ -8 7.08€ -8
C0-60 5€ -7 8.53E -8 4,26E -8
Co-58 5E -7 3.78¢ -8 2.76E -8
IN-65 5E -7 1.23E -7 T.14E -8
MO-99 SE -7 9.82E -8 2.18E -7
CS-134 5€ -7 2.88E -8 1.44E -8
Cs-137 5€ -7 1.31€ -8 1.79€ -8
CE- 141 58 -1 3.90 -8 1.78€ -8
CE- 144 5E -7 1.65€ -7 8.76E -8

I-131 1€ -6 2.22€ -8 2.24E -8
XE-133 1E -5 4.10€ -8 §.16E -8
XE-135 1€ -5 1.88E -8 1.42E -8

UNITS ARE MICRO CURIE PER MILLI LITER
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ZARLE 8.11.9,1.1-1
RADIOA TIVE LIQUID WASTE SAMPLING AND ANALYSIS PROCRAN
Lower Limit
Mininus of Detection
Liquid Relesase Senpling Anslysis Sype of Aotivity (u.o)l
4. Bateh 1 12 y
Relosse Bech Betch Bach Betoh Principal Gassa 5 X 10"
Sasple Enitters
Tenks (3)
1-131 13 108
P " Dissolved and 11 0%
One Batoh/W Entrained Gases
SCanns Bxittors)
r N B3 13 10°%
ch Batch ted A 13 1077
" @ ey 90  sr0d
Bach Batoh Composited Fe-55 13 10°6
P cont
Setessas? " Princips) Gamsa 5 X 10°7
Circuleting i Ealtters
Vater Composite® -
Systes (if I-13% 1110
contaminated) 5
¥ # Plesclved and 13w
Grab Sasple Entrained Gases
(Gamma Eaitters)
X -3 13 1073
NA

Composite® Gross Alpha 13 10°7

@ g8y -0  sywd
Coaposite® Fe-55 11 1078
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TABLE 4.11,1.1,1-1 (Continued)
TABLE HOTATION

Sene LLD 18 defined, for purposes of these controls, as the smallest
concentration of redioactive materisl in a sasple that will yield & net count ,
above systes background, that will be detected with 955 probability with only
8% probability of falsely concluding thst & blank observation represents 8

“renl® sigmel.
For & particular measurement system, which may include radiochenical
separation:
4.66 »y
LD =
£y 2205100 1" axp (=At)
Where!

LLD is the "a priori” lower lisit of dstection ms delined above, as
sicrocuries per unit mass or voluse,

sy i the standard deviation of the background counting rate or of the
counting rate of & blank sasple o8 appropriste, as counts per ainute,

E 1s the counting efficiency, as counts per disintegration,

¥ is the sample size in units of mass or volume,

2.22 & 10° &5 the number of disintegrations per sinute per microcwurie,

Y is the fractional radiochemical yield, when applicable,

A 15 the radioactive decay constant for the particular radionuclide, and

t for plant effluents is the elapsed time between the midpoint of ssaple
eollection and tise of counting.

Typiea] values of E, ¥, ¥, and ¢ ahould be used in the ocalculation,

It should be recognized that the LLD {s defined as an g priori (before the
fact) 1imit representing the capability of a seaswesent systes and not &s an &
posteriori (ufter the fact) limit for a particular seasuresent.

Di batch release 18 the discharge of ilquid wastes of a discrete voluse.
Prior i sampling for anclyses, each betoh shall be isolated, snd then
ma::;hxy mizad by a sethod described in the ODCM to sssure representative
rampling.
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TABLE §.11.1.1.1-1 (Continued)

TABLE NOTATION

e princips] gamaa esitters for which the LLD specification spplies
sxclusively are: Mn-54, Pe-89, Co-S8, Co-60, Zn-65, Mo-99, Cs-134, Cs-137,
Ce-181, and Co-144, This doss not mean that only these nuclides are to be
conaidered. Other paaks that are identifiable, together with those of the
above nuclides, shall slsc be analysed and reported in the Annual Radiocactive
Effiuent Release Report pursuant to Control 5.9.1.8.

@) compesite sample {s ene in which the guantity of liquid ssmples is
proportional to the quantity of liguid waste discharged and in shiioh the sethod
of sampling employed results in s spscimen that is representative of the
liquids released. Tnis may be sccoeplished through cosposites of grab samples
obtained prior to discharge after the tanks have been recirculated.

®, continusus release is the discharge of liguid wastes of a nondiscrete
voluse; ¢.g., fros & voluse of a system that has an input flow during the
oont inuous release.
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