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i Sample ‘ollect n and Analysis Program for the Fadiological Environmental Monitoring Pr jram,
Peacl Bottom Atomi Fower Station 198
ENVIRONMENTAL Lt A IN DIRE Fr1enA ¢ DI FTANCE OLLECTION METHOD ANALYSI AN
LOCA ON K RIPTION FRONM EACH BOTTOM ANI FREQUENCY FREQUENCY PERFORNEI N ILTANT™
A rface Hate
L1 Peach ttom ( itinuo ample In Nater 1 tin ly amp led Aqueou ritirum 1 arter |l I
b and 3 S1te 1 Inaits 2 and 3 trom the Feach Bottom 11t 2 G s Reta £1 thly Il H
Intake mposite Intake 1200"' ENE of anil 3 "ntake and 1 lle ed amma Hpe monthly-TI H
{ ntrol) Units 2 and 3 in a 190 gallon tan Each G 58 Alpha(SEI) monthiy-CH
week J juar t are withdrawun
from the tank prior t« irain
ing the tank and placed 1in
A jallon polyethylene
bottle to form a monthly
COoOmj S1te samplie
g nn Peach Bottom Continuous sampler On Same as 1LL but sample Same as location 1LL
inal Discharxge Site at canal disc 1S llected from the
ymposite 1.0 miles SE of Units discharge canal
2 and 3
13A Chester Hater On east shore of Cono Water 1s continuously Same as loc L0} 1L1
Intake (raw) wingo Pond at Chester sampled from the Chester
water Authority Intake, Hater Intake Each weelk
2.4 miles of Units 2 qts are withdrawun and
2 and 3 placed in a 2 gall« poly
ethylene bottle to form a
mon ly composite sample
138 Chester Water At Chester water Auth Same as 13A but sample Gross Beta (SL1 monthly-TI,TH
Intake ority intake The same 1s collected from the Gamma Spec-monthly TI H &
. as 13A but the sample pump discharge Gross Alpha (SE1) monthly -CH
is collected from the
pump discharge
*Primary laboratory listed first
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A " . t A i Ana ) | Jr Al for the Rada 31 vl Envir ental Monartoring Program,
acl lottom At nic Power tatio: 198
ENV NMENTAL I ATION DIRECTION ¢ DI TANCE i F TION NMETHO! NA y I ANI
L ATION DE > | N FRON PEA BOTTOR AND FREQUENCY FREQUENCY PERFORMED-CON TAKT®
¥ ;
1AA Dis harge ana Located about 24 e Seven « Lo 3™ 3 i s ross Beta-semi ani ally-CH
Ba SE f Unait 2 and 3 and 6™ deep) are llected Sr-89,%90-semi -annually H
on the discharge from a 0 x 0 foot area Gamma Spe semli-annually-CH
anal bank emi-annually fTop 1 inch
and bottom 5 i1nches are
separated sealed 1n plastic
bags and shipped to labor ry
2 1 ® Sector Hill On-site ! miles SE Same as location 1AA Same as locati 1 TAA
of Units 2 and 3
A Pelta PA 1.6 miles SW of Units Same as Jlocation 1AA Same as location AR
Substatios 2 and 3 S miles N
of NMaxryland border
IN c ioMingo Dam Same as location 1AA Same as location 1AA
.‘\ 11X "!ir‘“,|‘
Station(control
Nakefield, Pi 4.6 miles ¥ £ Same as location 1ARA Same as location TAA
Units 2 and 3
6G Holtwood PA 5.8 miles NWH of Units Same as location 1AA Same as location TAA
(contr ) 2 and 3 near Holtwood
Dam in Lancaster C«
*Praimary laboratory listed first
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Sample Collect n and Analy 1 Pr jram for the Radiological Environrental Monitoring Frogram,
> Peach Bottom Atomi Pocwer Starion 198
ENVIRONMENTAL LOCATION DIRECT IN ¥ DISTANCE COLLECTION METHOD SIt N
LOCATIGN DESCRIPTION FRON PELC BOTTON AND FREQUENCH FREQUENCY PE¥:r CERNED ONSULYTANT*
s : Jronmeir tal P imetyry ILED § ntd
23 Paac) aot*om “2h site BEi11 1.0 mile frocedure for collection ' TLI ronthly and quarterly-TI
150® Secto: e 53 £ Un»ts 2 and 3 described in the placement
Hill Of4-s51t- procedure in Se_tiomn I111., &
24 Ha: « ille, B5 iv.Y miles ESL o0Ff Units TLD-monthly and quarterly-TI
Substaton 2 and 3 at Rarr;s
(eontrol? Supstation
S1ab Road W .7 vi.e. L te ILD-monthly and quarterly-TI
2 and 3 pear ° b Road
29 L Coopex 2.6 mile 5 of "mits 2 TLD -monthly and quarterly-TI
Road and 3 near ™ o, Road
3 Pr.ottoun 4.9 miles SE of Uprv'. 2 TLD-monthly and quarterly-TI
Road an?® 3 near P:l Lom RO 4
22 Slate Hill 2 »les ENE f Units o TLD-monthly and quarterly-TI
Road and near Slate Hill Road
134 Fuiton iisin 1.7 »n'les ENE £ Units TLD-monthly and quarterly-TI
keather Station e anw 3
H Peach Bottom 3.0 wiies E of Units 2 and TLD-monthly and quarterly TI
Road 3 near Feach Bottom Road
4o Peach Bottom In site area about 1 2 TLDP-monthly and quarterly-TI
site Area miles Sk of Units o and 3
42 Muddy Run En .2 miles KNE of uUn.ts TLD monthly and qua erly-T1l
vironmental 2 and 3
LEPETYRLOLY
*Primary laboratory listed first
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RES I 4 UNITS OF POL/CU (ETER 2 7 SIGrA

“RCUP II - NEAR SITE LCC/TIONS

A
COLLECTION
FERIOD BE-7 K=-40 CS=-134 =9 87 RA-22% TH-228
JAN 87 i : .05 08 < L0064 < )G < ,007 < .01
FEE &7 16 t .06 < 09 < C0% < 004 < ,008 < ,01%
MAR A7 14 ¢ .07 g ¢ ,008 < L0064 < ,008 < ,01
APR 87 2 & raf ) < 007 < ,007 < .01 < ,02
MAY &7 17 t .0 %2 < %05 < 004 < ,008 01
AN 87 17 t .08 < 1 < P < ,005 < 01 _ L
JUL 87 e 4 o7 < 1 c ,00¢ < 004 ,008 008 < .MM
AUG 87 17 - 07 i} < 00¢ 004 < 01 < |
S 37 15 t .06 < i < 005 < 004 < 009 91
ocT 67 (& x ,09 “ < 006 noe < ,0r9 .02
M 4 e 2 b < 00" < 207 .0 02
CEL &7 1 z .06 1 b 4 < ,00 0% < .08 < 0%
MEAN 16 x .07 1 L .08 < ,0¢C < ,005 009 14 02 < .01
5 A4 B7 o8 + .05 < 0a .04 ¢ 903 < ,00 < 01
FER & 16 % 87 € 59 < ,006 < ,00¢4 < .01 < ,02
¥ CAF 87 1 t M 5 8 < ,006 < ,006 < L0 02
. APR 87 a1 T 07 < 09 < ,004 < ,005 < A < ,01
MAY &7 ¢ : .07 5 3 < ,005 < ,005 < ,N0¢ . 01
JAM 2 ,08 & .8 < ,006 < ,00¢6 03 2 N < .0
JUL 87 s : .07 1 2 s\ < ,005 < ,005 < ,009 . 4 "
AUG 87 17 z ,07 < .1 .005 < ,005 < 009 L
SEP 87 16 : .07 e .1 < 0944 < ,005 < ,00 0
p oCcT 87 1 < 08 < .1 < "S5 < 005 < ¢ < .9
NOY 87 % 2 - i | 06 < ,007 < .0} L
DEC 87 17 z .07 2 - RIS 0I5 < 004 < ,009 < .01
¥ MEAN 18 z 13 13 o 0 « F < ,005 o1 012 ,01 : 01
17 87 13 : .06 < .00 < ,005 < ,009 01
e : .07 2 - < 00" < ,007 .02 : .01 < ,02
'7 16 £ .09 < 1 < 4 < ,006 .01 : 0% < ,02
87 1€ 2 ,08 < 1 < 005 < ,00¢ < ,01 < ,02
» MAY 87 17 2 .07 < ,1 < 0.8 < ,005 009 = ,008 < .0
AN 87 18 ; o7 < 1 < 00 < ,005 < .01 < ,02
AL 87 .15 07 < 1 < 004 < ,004 < ,008 < .01
AUG 87 19 £ 07 € ;1 < (IS < 006 < ,01 r 02
SEP 87 15 ¥ .06 < ,09 < ,ud4 < ,004 < ,008 < .01
OCT 87 5 t 08 p 2 .Y < ,005 ,005 £ ,005 < ,009 < .0
NOY 87 < o9 « ,2 < ,007 < ,008 < .01 < 0!
DEC &7 i r .9 < .09 <« 004 < 004 < ,008 < ,01
MEAN 16 i .07 12 : .09 < ,005 005 ¥ ,002 010 2= ,006 < ,02
31 AL 8T A3 t .05 < 07 , 004 ’ y04 < 007 < ,008
FEB 87 < ,06 < { < ,005 LL06 < .01 < 01
MAR &7 A9 : ,09 € 1 < ,006 ‘ vé < .01 < ,02
APR &7 13 : .07 i < ,004 e R < L0058 < L0
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ADDITIOHAL GAMMIA EMITTING MOCLIDES FOIRIC IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICIMNITY OF PBAPS, 1997
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AMALYTICAL DATA FOR MILK SAMPLES COLLECTED
IN THE VICINITY OF PBAPS, 1987

RESULTS IN UNITS OF PCL/LITER £ 2 SIGMA
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AMALYTICAL DATA FOR MILK SAMPLES COLLECTED
IN THE VICINITY OF POAPS, 1947

RESULTS IN UNITS OF PCL/LITER £ 2 SIGMA
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DATA FOR HWELL WATER SAMPLES
IN THE VICINITY OF PBAPS, 1987

RESULTS IN UNITS OF PCL/LIVER £ 2 SIGMA
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C-VvI1IIi. 2 COMCENTRATIONS « EMITTERS IN WELL WATER SAMPLES
COLLECTED IM THE VICIMNITY OF PBAPS, 1987

RESULTS IN UNITS OF PCL/LITER £ 2 SIGMA

MEAN ALL STATIONS

RA-226 ACTIVITY WAS DETECTED FROM PB-214 AND BI-214, THE DAUGHTER PRODUCTS OF PN-22
AND WERE ASSUMED TO PE BE IN EQUILIBRIUM,
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TERLY TLD R 3 FOR PEACH BOTTOM ATOMIC POMER STATION, 1907
LTS IN UNITS OF MILLIROENTGEN/STD, MO, £ 2 8.0,
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1987 MEAM TLD RESULTS FROM PEACH BOTTOM ATOMIC POWER STATION
FOR THE SITE BOUNDARY, MIDOLE, AND QUTER RINGS
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TABLE C-XI1. 1 SUMMARY OF LECTION DATFEFS FOR SAMPLES
LLECTED P4 THE VICIMNITY F PBAPS, 1587
AlS 1 LATE € AIR 100 INME
GROL 1 SITE BOAMDARY LOCATIONS
Wit ®
R 1A B 1Z g
MM
V 1878701704787 10.7°27«01/704.87 V1 ! 170887 V2727 04.87
2 0170401711787 0170401711787 01/704«01/11,/87 0170401118
1 01 11«07/ 0111 1.1 " 01110171 ) 01 /110171 72/887
% 01 01 8/A7 01,1 01 8. A7 117014 5,87 01/172-01./25.8
[ \ 5013187 01 $-0131/87 01./88.0 3 01 S5-C1./%1./87
A S \ PRI . AP LY, 1 £7+0 11.M
¢ LI B | £/ ¢ 8 i1-0 07.'8 017310 Q7.8 01 C 07/87
0 Ol 148 0 0 1987 03¢ eS18.°87 00707 1w87
8 . s v \ 4 v ) | (&) vV "0 .‘ 87 . ) . “ Al
FIEN ¢ ] (| ¢ ' ’ 0 110 MM 01 11 AN
1 . ¢ A7 C " 3.7 ( A7 0 2A8.018 ¢ 18-0%70
- 1 5 L1487 0V'C 0L 1487 01 Lta A 170 L1887
{ 4«03 ¢ 171403721787 03 14-00-21.¢ 14-03"21/8
1 ' LOOAA y 1«00 2887 0L OVMEABAY V) 1-002868
MAR ¢ a L S 8 ¢ o 3 8081 C c8«03248
3 0487 0V28 W08 87 0VEA 04,87 03728 % 04,87
5 2 04«04 1 A7 0%/04-04.11.'8 T 0@’V A 04 0% “{1./MA
18 1106108 @/ 11-04/1678 @11 0671087 041104187
' y 10 ‘ 5¢ CL. 180472587 04,10 25.'B7 04.1'H N 5 M
APR ¢ 3701804725787 0V 20042887 0308042578
| ' 508 (o * L 5 B7 04 5 LI a () b b ol
19 0Of %098 0 0% 9 'R 7 5 . 2’87 08,70 ., 3 A7
: . 3D /1 6./M . 08167 05°09.08."146.7A ™ 2081487
8 /14 " L'AT7 051408 A7 0 ' 4 5/8 %78 v w.F
ot .08 40 "8 5/0%-05./3087 08./23-05."%0.'87 0° 1.0 ' 10.¢
MAY A 0/ E8«08./30.87 04./25.05./30. 87 06/ 28-08. 3087
4 ’ | 4 M 08.'% ( A7 C 50-06.0¢ A 08.'% 06./06.'B)
" ¢ 4 LI LA 067060671 LA 4 4 &1 LA 6. 0¢ &1 LA
4 13 4 1A 08,113 6/ 218 1306218 0 13:06°21./87
4 { «0¢ " 4 ™. \ 0621068 " (Y4 ¢ -V
vy 5 p ' %.°30-06 787 5/3006"¢ s
i ¢ 03 87 06/27-¢ V87 06/27-07/0%.87 387
A \ 1A C 030 T 0% 11087 07040 (1A
1AA 0 T {AA 110 1887 0711 ¢ T
A C 5 M C A I8/87 0 2887 ¢ 18070887
{4 5. OF " 0 5 018 07/28-08./01.B7 ¢ 8.0 01./8
! , { \ § M 1 A 06./27-08"01.,/8
! « 08 A7 0OA ! - 0A 5 » 1-0A 09 A A01-0009./8
: { 168 a709-08716.787 08709 16,8 /09081678
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The following section containg data and figures illustrating
the analyses performed by the secondary laboratory, Duplicate
samples were obtained from several locations and media and split
between Teledyne lsotopes (T1) and Clean Harbors (CH),
Comparison of the results for most media were within expected
ranges, though cccasiona! differences were seen:

S Tl gross beta results in water were generally higher
than CH., However, CH K~40 results were generally higher
than TI1 results,.

2. CH results for gross beta un air particulates were
consistently higher than those obtained from TI. It was
observed that the ratio between the two laborstories
rerained relatively constant throughout the year (Figure
D=' and D=2), Inspection of the EPA results (see
Appendix F) indicated a similar rai o. Discussions with
the respective laboratories indicatec that the
ditferences may be accounted for by s ightly different
calibration procedures,
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TABLE D-IV.1 AALYTICAL DATA FOR MILX SAMPLES COLLECTED
IN THE VICINITY OF PFBAPS, 1987

REJULTS IN UNITS OF PCL/LITER £ 2 SIGMA
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APPENDIX E: SYNOPSIS OF ANALYT/CAL PROCEDURES

The following appendix 1s comprised of two sections: Section
! describes the collection methods vsed to obtain samples for the
REMP, and Section 2 describes the methods and formulas used bty TI
and CH to obtain the sample activities.




Section Yr Collection Methods

Surface and Drinking Water Samples

Surface and drinking water samples are composited over a one
month period at four locations (I1LL, 1MM, 4L, and 61), MWater 1s
continuously sampled at each location and collected in large
tanks. Two quarts of water are removed from the tank each week
and put into a clean two gallon polyethylene bottle to form a
mcnthly composite, At locations 13A and 13B a monthly grab
sampl. is obtained.

Well Water Samples

Prior to collection of well water samples, the well pump is
run for sevaeral minutes to flush %he line. Two gallon grab
samples are then collected from the building faucets,. This
~ampling method is utilized at all four sampling locations.

Air Particulate and Air Jodine Samples

Air particulate samples are obtained using a system
consisting of a pump, a glass fiber filter with a 35mm diameter
orifice, and a running time meter to indicate the total period of
operation, At those locations where airborne iodine was also
sampled a charcoal filter was mounted behind the glass fiber
filter. The volume sampled for the period is determined from the
known flow rate and the running time. At the end of each weekly
air particulate collection period, the air sampling unit is
stopped. The filter is then removed from the holder and replaced
with a clean filter, and the air sampling unit is returned to
operation.

Soil Samples

Collection of soil samples is accomplished by obtaining three
inch plugs of soil 4=6 inches deep from a four square foot area
aid mixing them in a plastic bag. The composite is placed in a
plastic bottle and consists of approximately 1000 grams.

Sediment Samples

Sediment samples are collected by one of two methods,
determined by the depth from which the sediment is obtained. In
water greater than four feet deep, sediment is collected by
either a Ponar or Ekman Grab with a surface area of 81 square
inches. In shallow water, (1-4 feet), sediment is collected by
scooping up mud with a plastic two gallon bucket,




Milk Samples

Milk samples are obtained by removing two gallons from the
dairyman's bulk tank. The sample from each location is therefore
a composite of all the milk from the dairy herd (firom one to
three milkings). The milk is scooped from the agitated bulk tank
and placed in new plastic containers.

Yegetation Samples

Samples of approximately 500 grams of cut grass and wild
greens are placed in polyethylene bags and sealed for shipment,.
Crops are collected when available and shipped in plastic
bottles.,

Fish Samples

Fish samples are collected via several methods at Conowingo
Pond locations; canal fish are caught by net trapping. Fish at
other locations are caught by seine or electroshocking
techniques.



Section 2: Analytical Methods and Calculations

DETERMINATION OF GROSS ALPHA AND/CR BETA ACTIVITY IN WATER SAMPLES

(SUSPENDED AND DISSOLVED FRACTION)
TI

This describes the process used to measure the radiocactivity
of water samples without identifying the radioactive species
present. No chemical separation techniques are involved.

To perform the analyses, one liter of the sample 1s filtered
under vacuum through a 0.45 micron Millipore filter. This filter
represents the 1insoluble portion o{ the sample. The filter 1is
dried and mounted on a 2-inch stainless steel planchet. The fil~-
trate which represents the soluble portion of the sample, is
evaporated on a hotplate, and the residue 1is transferred and
dried on another planchet.

The ©planchets are counted for 50 minutes in a low-background
gas flow proportional counter. Calculation of activity 1includes
a self-absorption correction for counter efficiency based on the
weight of residue on each planchet.

7 i am
2&#"/!
. (R |
Net pCi on Analysis Date = t * t
Unit volume or weight 2.22(v)(y)(DF)(E) 2.22(v)(y){DF)(E)

Net Activity Counting Error
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DETERMINATION OF GROSS BETA ACTIVITY IN
AIR PARTICULATE SAMPLES

TI

This describes the process used to measure the overall beta
activity of air particulate 4{filters without identifying the
radioactive species present. No chemical separation techniques
are involved. Each air particulate filter is placed directly on
a ¢2-inch stainless steel planchet. The planchets are then
counted for beta activity in a low-background gas flow propor-
tional counter. Calculation of activity includes an empirical
self-absorption correction curve which allows for the change 1n
effective counting efficiency caused by the residue mass. Self-
absorption is not considered in the case of air particulate
filters because of the impracticality of accurately weighing the
deposit and because the penetration depth of the deposit into the
filter i1s unknown.

2 N+ 8/
K -8B
Met pCi on Analysis Date = ___ % _ - i, TR, o S
Unit Volume or Weight 2.22(v)(E) 2.22(v)(E)
Net Activity Counting Error
where: N = total! counts from sample (counts)
4 = counting time for sample (min)
B = backgrcund rate of counter (cpm)
- = dom
pCi
viw) = volume or weight of sample analyzed
E = efficiency of the counter
2 = multiples of counting error
N
I1{f the net activity (t - B) is less than the counting error,

the activity on the collection date is below the limits of detec-
tion and 1is <called "Less Than" (L.T.) or "Minimum Detectable
Level™ (MDL).



CH

Each filter paper is placed in a 2" diameter planchet and
counted using a gas flow proportional counter.

ation of sample activity and 2 siqgma error:

[C(s $ - C(b)/T(b)] x 17E x 17V

where ( E total gross sample counts

le count time
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ground count time

ting e ciency based on Cs=-=137
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DETERMINATION OF GROSS ALPHA AND GROSS BETA
ACTIVITIE® IN SOIL AND SEDIMENT SAMPLES

CH

To perform the analyses on both sample types, a ten grum
aliquot of dried sample 1is acid leached. The leachings are
filtered and the filtrate diluted to ten ml. A two ml quantity
is plancheted, evaporated and counted using a gas flow propor-
tional counter.

Calculation of the sample activity and 2 Siqma error:
Result

(pCivg) = JCCB)7Ti8) = CCHY/TI(D)] ¥ Y2E % /A » VWwR.22

2 Sigma
error = 2 x [C(s)/T(s)2 + C(b)/T(b)2)Y/2 % 1/E x 1/A x 172.22

where: C(s) = total gross sample counts
T(s) = sample count time
C(b) = total background count time
E = counting efficiency based on Cs-137

cr uranium for the weight of
plancheted sample

A = aliquot size in grams

c:de = dpm per pCi




DETERMINATION OF TRITIUM ACTIVITY IN WATER SAMPLES

o

A 2 ml aliquot 1s dissociated into oxygen and hydrogen gas by
means of a heated granular 2inc conversion nolumn. The hydrogen
gas 1is then <collected in an activated charcoal trap and then
transferred into a previously evacuated one liter proportional
counter. Non-tritiated hydrogen and ultra-high purity methane
are added and then counted. Backgrounds and standards are
counted in the same gas mixture as the samples.

Calculation of the sample activity or the MDL:

Net pCi = 3.234 % TU x V! [CPMZ - BKG + m (G? + BZ)V1)
Unit Vol. cCPMY x v2
where: TU = the tritium units of the standard
v = wvolume of the standard used to calibrate the
efificiency of the detector (psia)
v = volume of the sample loaded into the detector
(psia)
cem! = the cpm activity of the standard of volume V!
cpH? = the gross activity of the sample of volume V2

and the detector background

BKG = the background of the detector in cpm
3.234 = conversion factor changing TU to pCisl
m = multiple of the counting error
G = standard deviation of the gross activity of the
sample and the detector background, in cpm
8 = standard deviation of the background, in cpm
14 the net activity (CPM) - BKG is equal to or less than

twice the counting error, the activity on the collection date 1is
below the limits of detection and is called "less than" (L.T.) or
"minimum detectable level”™ (MDL).

thus L.T. = 2 % 3.234 x TU x V' x (G2 + B2)V'?
CPM' x v2

where: G = standard deviation of the gross activity of the
sample and the detector background, in cpm
B = standard deviation of the background, in cpm



DETERMINATION OF I-131 IN MILK AND WATER SAMPLES
BY RADIOCHEMISTRY AND LIQUID PHASE BY ANALVYSIS

¢ b

The following desccibes the radiochemical methud for deter-
mining I-131 activity in milk and water samples by coincidence
counting in the liquid phase.

Four liters of sample are first equilibrated with stable
iodide carrier. A batch treatment with anion exhange resin is
used to remove iodide from the sample. The 1odine is then
stripped from the resin with sodium hypochloride, reduced with
hydroxylamine hydrochloride, and extracted into carbon tetrach-
loride as free iodine. It is then back-extracted as 1odide 1into
sodium bisulfite solution.

The 1i1i.dide sample solution 1is oxidized to the free state
using NaNOj rveagent and is extracted several times into a total
ot 15 ml of toluene. A 200 microliter aliquot 1s taken for
determining vhemical yield by spectrophotometer. The
decolorizing agent, 2-methyl-2-butene 1is added to the toluene-
iodine solution t form an inert molecule and to minimize liquid
srintillation queiching. A toluene-based liquid scintillation
counting solution is added to the sample, which is then analyzed
by a beta-gated gamma coincidence counting system.

NaufEad (1) T ity

2 u+a\'/=
N - B 1____t)
Net pCi on collection date = t 2 h 4
liter 2.22(v)(y)(DF)(E) 2.22(v)(y)(DF)(E)
where: N = total counts from sample (counts)
t = counting time for sample (min)
B = background rate of counter (cpm)
= dpm
pCi
v = volume of sample analyzed (liters)
y chemical yield of the mount or sample counted
DF decay factor from the collection to the mid~-

count time
E = efficiency of the counter for I1-131

Note: Efficiency is determined by counting an I-131
standard. Consequently, the branching intensity
(abundance) of the I-131 gamma does not appear
in the above equation.
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To

ACTIVITY IN MILK SAMPLES

determine strontium activity, stable strontium carrier 1i1s

one

ri-ch
by filtration and discarded. An oxalate

ed
ion 1
muft
d.

liter aliquot of the sample, followed by the ad-

loracetic acid (TCA) to produce a curd. The curd

performed on the filtrate and the precipitate 1is
e furnace. The ash i1s then leached in hydroch~-
Calcium and strontium are precipitated as

lected by vacuum filtration, then dissolved in ni-

rontium 1s precipitated as Sr(NO3)2 repeated
70% nitric acid. A barium chromate scavenge and

ic hydroxide) scavenge are then performed. Stabl

1s added and the sample 1s allowed to stand {o
ger for yttrium ingrowth. The yttrium oxalate 1

lon planchet and counted in a low level beta coun

Sr-%0 activity. Sr-89 activity 1s determined by
C03 from the sample after yttrium separation
is mounted on a nylon planchet and covered with

uminum absorber for low level beta counting.

_the sample activity or MDL for Sr-89:

Net Activity

total counts from sample (

counting time for sample (min
background rate of counter (c
using absorber configuration

ume of sample analyzed
background addition from S
in~growth of y-90, cpm
chemice 1 of strontium
decay m the mid coll
date ¢t ' ounting date for
eftfici the counter Sr~-
the 80 m n aluminum absorber
multiple counting error
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E = efficiency of counter at the energy region
of interest

BI = branching intensity of the nuclide at the
gamma emission energy under consideration.
DF = decay factor from sample collection time

to midpoint of the counting interval.

T o tatissatia 1 | (HDL):

MDL pCi/vol or mass = 2 VLN
2.22(v)(E)(BI)(DF) (At)

The width of the spectral band around the emission energy is
calculated differently from the case of an identified peak, so
that the value of N used in two equations may differ.

A detection limit (MDL) or "less than" (LT) value is reported

if no activity is found. I{ no spectral lines are identified at
the energies appropriate to a nuclide, the LT value is calculated
by the above equation. 1f spectral lines are identified but the

2 sigma error 1in the first equation is greater than 60% of the
net activity, than a LT value is also assigned by the second
equation.

The analyst's judgment is exercised in the decision to report
an activity or an MDL. The agreement between wvarious spectral

lines of the same nuclide, and possible interface from other
nuclides, are considered in this decision.

CH

The procedure for detection of gamma emitting radioisotopes
generates high resolution gamma spectra which are used for quan-

titative determination and identification., Standard geometries
have been established to maximize efficiency, for all sample
types; primarily air particulate ¢{filters, water, vegetation,

so01l, sediment, and fish.

A description of the analytical methods, beginning with air
particulates, used for each sample type is presented, followed by

the general formula used for calculation of the sample
activities.

Air particulate samples from each location are placed in a
petri dish and counted on GelLi detectors connected to a mul-
tichannel analyzer and micro-computer. Spectra are stored first
on floppy disks then on magnetic tape.
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Table F-1
EPA Intercomparison Samples
Clean Harbors Analytical Services, Inc.
Page 3 of 12
Gross Alpha and Beta

Sample No.  Sample Date  Sample Type  Cross Alpha =  Gross Beta

202469 10/21/87 Water(a) Not Required 75
75
3
Lab Avg. 75(0)
EPA Known 72(5,9)
EPA Gr. Avg. 75(9)
, pCi/l

(b) pCi/filter

The parenthesis next to the "Lab Avg." is the experienced 1 SD, 1
determination. A parenthesis next to a lab result means that the 1 5D of the
procedure is greater than the EPA decreed SD. The first number in the
parenthesis after the "EPA Known" value is the EPA decreed 1 SD, 1
determination. The next value is 3 SD, 3 determinations, i.e. the EPA control
limit. A val £ in parenthesis next to the "EPA Gr. Avg." is the experienced 1
SD where it significantly differs from the EPA value,




Sample No.
36248

Nuclide (pCi/l)
Cs:137

Lab
LPA
EPA

Nuclide (pCi/l)
an-65

Lab
EPA
EPA

Nuclide (»€1/1)
Ca-134

Lab

EPA
EPa

Sample 2 .
26413
Nuelide (pCi/l)

Lab
EPA
EPA

Table F-1
EPA Intercomparison Samples
Clean Harbors Analytical Services, Inc.

Page 4 of 12
Gamma
Sample Date Sampae Type
2/6/87 Water
37 Nuelide (pCi/l)
84 Co-60Q
86
AVg. 82(5) Lab Avg.
Known 87(5,9) EPA Known
Gr, Avg. 87(%) EPA Gr. Avg.
87 Nuclide (pCi/l)
88 Ru-106
24
AVE. 90(4) Lab Avg.
Known 91(5,9) EPA Known
Cr. Avg. 94(8) EPA Gr. Avg.
55
56
21
Avg. 54(3)
Known 59(5,9)
Gr. Avg. 55(3)
Sample Date Sample Type
4/20/87 Water
6 Nuclide (pCi/1)
7 Co-134
]
Avg. 7(1) Lab Avg.
Known 8(5,9) EPA Known

Gr. Avg 9(2) EPA Gr. Avg.

45

50

48
48(3)
50(5,9)
50(4)

92
91
86
90(3)
100(5,9)
95(16)

21
20

20(2)
20,5,9)
18(3)



Table F-1
EPA Intercomparison Samples
Clean Harbors Analytical Services, Inc.

Page 5 of 12
Gamma
Sample No, Sample Date Sample Type
36413 4/20/87 Water
Nuclide (pCi/l) 17
Cs-137 16
16
Lab Avg. 16(1)
EPA Known 15(5,9)
EPA Gr. Avg. 16(2)
Sample No, Sample Date Sample Type
36578 6/5/87 Water
Nuclide (pCi/l) LT 90 Nuclide (pCi/l)
Cr-51 LT 90 Co-60
LI 94
Lab Avg. LT 91 Lab Avg.
EPA Known 41(5,9) EPA Known
EPA Gr. Avg. 39(14) EPA Gr. Avg.
Nuclide (pCi/l) 15 Nuclide (pCi/l)
Zn-65 16 Ru-106
19
Lab Avg. 17(2) Lab Avg.
EPA Known 10¢(5,9) EPA Known
EPA Gr. Avg. 11(2) EPA Gr. Avg.
Nuclide (pCi/l) 35 Nuclide (pCi/l)
Cs:134 41 Cs-137
a3
Lab Avy. 36(4) Lab Avg.
EPA Known 40(5,9) EPA Known

EPA Gr. Avg. 37(3) EPA Gr. Avg.

56
64

61(4)
64(5,9)
65(4)

102
85

94(9)
75(5,9)
73(11)

75
74

76(3)
80(5,9)
80(5)



Supple No,
36649

Nuclide (pCi/l)
Cs-137

Lab
EPA
EPA
Sample No.
201998

Nuclide (pCi/l)
Cx-31

Lab
EPA
EPA

Nuclide (pCi/l)
Zn-63

Lab
EPA
EPA

Nuelide (pCi/l)
Ca-1J4

Lab

EPA
EPA

Note:

by instead of divided hy.
performed the CHAS result is acceptable.

AVE.
Known
Gr. Avg.

Avg.
Known
Cr. Avg.

Avg.
Known
Gr. Avg.

Avg.
Known
Gr. Avg.

Table F-1

EPA Intercomparison Samples
Clean Harbors Analytical Services, Inc.

Page 6 of 12

Sample Date
6/26/87

73

72

ol
69(6)
74(5,9)
75(6)

Sample Date
10/9/87

4l

LT 41

LT 42

LT 43
70(5,9)
69(9)

39

49

42
43(5)
46(5,9)
47(5)

20
23

24
22(2)
25(5,9)
24(2)

were 1513, 1539, and 1541,

GCamma

Sample Type
Milk

Nuclide (mg/1)
K-40
Lab Avg.

EPA Known
EPA Gr. Avg.

Sample Type

Water

Nuclide
Co-60

Lab
EPA
EPA

Nuclide
Ru-106

Lab
EPA
EPA

Nuclide
Cs-132

Lab
EPA
EPA

(pCL/1)

Avg.
Known
Gr. Avg.

(pCi/l)

Avg.
Known
Gr. Avg.

(pC1/1)

Avg.
Known
Cr. Avg.

1119%
1138%

1140+
1132+(12)

1525(76,132)
1577(113)

14
16

16
15(1)
15(5,9)
16(2)

35
56

46
46(11)
61(5,9)
60(10)

42

51

44
46(5)
51(5,9)
52(3)

* = the conversion factor (.86) for mg/l to pCi/l which was multiplied
When the conversion factor is correctly
The results correctly converted



Table F-1
EPA Intercomparison Samples
Clean Harbors Analyti al Servicaes, Inc.

Page 7 of 12
Gamma
Sample No, Sample Date Sample Type
202469 10/21/87 Water
Nuclide (pCi/l) 16 Nuclide (pCi/l) 14
Co-60 15 Cs-134 13
18 14
Lab Avg. 16(2) Lab Avg. 14(1)
EPA Known 16(5,9) EPA Known 16(5,9)
EPA Gr. Avg. 17(2) EPA Gr. Avg. 16(3)
Nuclide (pCi/l) 26
Cs-137 26
23
Lab Avg. 25(2)
EPA Known 24(5,9)

EPA Gr. Avg. 24(2)



Sample No.
316158

36403

36413

36484

36649

Table F-1

EPA Intercomparison Samples

Clean Harbors Analytical Services, Inc,

Sample Date

1/9/87

4/10/87

4/20/87

5/8/87

6/26/87

Page 8 of 12

Sr-89 and Sr-90

Sample Type

Water(a)

Lab Avg.
EPA Known

EPA Gr. Avpg.

APT(b)

Lab Avg.
EPA Known

EPA Gr. Avg.

Water(a)

Lab Avg.
EPA Known

EPA Go. Avg.

Water(a)

Lab Avg.
EPA Known

EPA Gr. Avg.

Milk(a)

Lab Avg.
EPA Known

EPA Gr. Avg.

Sr-89

32

28

a
IN(Y)
25(5,9)
23(6)

Not Required

23
21

22(1)
19(5,9)
17(4)

40
19

39(1)
41(5,9)
39(7)

24
25

25(1)
69(5,9)
64(14)

24
26

24
25(1)
25(2,9)
23(3)

17
17

17(0)
17(2,3)
18(2)

10
10

10(0)
10(2,3)
10(2)

18
19

18
18(1)
20(2,%)
20(3)

10

9(1)
36(2,3)
34 (5)



Table F-1
EPA Intercomparison Samples
Clean Harbors Analytical Services, Inc.
Page 9 of 12
Sr-89 and Sr-90

Sample No.  Sample Date  Sample Type = = Sr-89 $r-90
37040 8/28/87 APT(b) Not Required 10
10
2
Lab Avg. 10(1)
EPA Known 10(2,3)
EPA CGr. Avg. 10(2)
202469 10/21/87 Water(a) 19 11
19 10
12 11
Lab Avg. 19(0) 11(1)
EPA Known 16(5,9) 10(2,3)
EPA Gr., Avg. 15(4) 10(1)

Note: (a) pCi/l
(b) pCi/filter



36403

37040

Note: (a) pCi/l
(b) pCi/filter

Ta

Clean Harbors
EPA Interco
Page

Sample Date
4/10/87

8/28/87

ble F-1
Analytical Services
mparison Samples
10 of 12
Cs-137

Sample Type
APT(b)

Lab Avg.
EPA EKnown

EPA Gr. Avg.

APT(b)

Lab Avg.
EPA Known

EPA Gr, Avyg.

16
15

16(1)
8(5,9)
9(2)

10
13

11(2)
10(5,9)
11(2)



36282

36374

36649

36893

8712049

EPA Int

Table F-1
ercomparison Samples

Clean Harbors Analytical Services, Inc.

Sample Date

2/27/817

4/3/87

6/26/87

8/7/87

12/4/87

Page 11 of 12
1-131 (pCi/l)

Milk

Lab
EPA
EPA

Water

Lau
EPA
EPA

Milk

Lab
EPA
EPA

Water

Lab
EPA
EPA

Water

Lab
EPA
EPA

Sample Type

Avg.
Known

Gr. Avg.

Vg,
¥nown

Cr. Avg.

Avg.
Known

Cr. Avy.

Avg.
Known

Cr. Avg.

Avg.
Known
Gr. Avg.

5(1)
7(1,2)
7(1)

70

72

20

71(1)
59(6,10)
62(6)

49
54

23

52(3)
48(6,10)
47(5)

27

28

22

27(1)
26(6,10)
27(3)




Table F-1
EPA Intercomparison Samples
Clean Harbors Analytical Services, Inc.
Page 12 of 12
Uranium (pCi/l)

Sample No. Sample Date Sample Type
36412 4/20/87 Water

Lab Avg.
EPA Known

EPA Cr. Avg.

202468 10/21/87 Water

Lab Avg.
EPA Known

EPA Gr. Avg.

(1)
3(6,10)
3(1)



TABLE F-2

INTER-LABORATORY COMPARISONS, 198)
TELEDYNE ISOTOPES

Page 1 of 5

Collection ) Teledyne All Participants

Date Media Nuc lide EPA-Results(a) Isotopes Results(b) Mean ¢t 2 s.d.

10/22/86 Water Gross Alpha 40.00 & 17.32 51.00 ¢ 6.00 35.7€ ¢ 18.50
(Sample A)

10/22/86 Water Gross Beta 51.00 ¢+ B8.66 48.00 ¢+ 3.00 46.63 ¢ 12.16

(Sample 8) Sr-89 10.00 ¢+ 8.66 11.33 £ . 1.74 9.14 ¢+ 5.16

Sr-90 4.00 ¢+ 2.60 4.00 £+ 0.00 3.84 ¢+ 1.80

Co-60 24.00 ¢+ B8.66 29.33 2 12.12 24.45 ¢+ 4.46

Cs-134 12.00 ¢+ B.66 12.00 ¢ 3.00 11.30 2 3.72

Cs-137 8.00 ¢+ B8.66 7.867 & QK.74 8.83 ¢+ 3.78

01/09/87 Water Sr-89 25.00 ¢+ B.66 22.66 ¢+ 1.74 23.28 ¢+ 6.34

Sr-90 25.00 ¢+ 2.60 26.00 + 0.00 23.33 ¢+ 5.66

01/723/87 Water Gross Alpha 11.00 ¢+ B8.66 18.33 ¢ 3.45 (d) i9.15. 2 $.26

Gross Beta 10.00 ¢+ 8.66 11.66 ¢+ 1.74 11.19 ¢+ 4.60

01/30/87 Food Sr-90 49.00 ¢ 17.32 50.00 ¢+ B.49 43.06 ¢ 20.34

(c) 1-131 78.00 ¢ 13.85 74.00 ¢+ 4.23 80.90 ¢ 12.46

Cs-137 B84.00 ¢+ B8.66 91.00 ¢ 16.98 87.86 ¢+ 10.08

K 980.00 ¢ 84.87 984.00 2201.30 984.23 t141.50

02/06/87 Water Co-60 50.00 ¢+ 8.66 50.33 ¢+ 4.56 50.40 ¢ B8.04

In-65 91.00 ¢+ B8.66 108.33 ¢ 7.53 (e) 93.88 ¢ 16.28

Ru-106 100.00 ¢+ 8.66 100.33 ¢ 33.45 95.01 ¢ 31.02

Cs-134 59.00 ¢+ B8.66 62.00 ¢ 16.71 54.77 ¢+ 6.90

Cs-137 87.00 ¢+ B.66 92.00 ¢ 10.80 87.31 ¢ 10.84

02/13/87 Water H-3 4209.00 £729.19 4100.00 $6006.00 4155.66 ¢835.40

02727/87 Water 1-131 9.00 ¢+ 1.55% B.67 ¢+ 1.7% 8.58 ¢+ 3.00

¢3720/87 Water Gross Alpha 3.00 ¢+ 8.66 3.33¢ 1.7% 3.91 ¢+ 2.68

6ross Beta 13.00 ¢+ B8.66 14.33 ¢+ 1.74 12.83 ¢ 4.72

04/03/87 Water 1-131 7.00 ¢+ 1.21 6.67 ¢+ 1.74 7.26 £+ 2.16



TABLE F-2
INTER-LACTOATORY COMPARISONS, 1987
TELEDYNE ISOTOPES

Page 2 of 5
Collection - Teledyne All Particip/-

___Date Media Nuclide EPA-Results(a) Isotopes Results(b) Mean ¢ 2 s 4.
04/10/87 Rir Filter bross Alpha 14.00 ¢ 8.66 18.33 ¢+ 3.45 15.49 ¢+ 6.08
Gross Beta 43.00 ¢+ B.66 42.00 ¢+ 7.92 45.31 ¢t 10.04

Sr-90 17.00 ¢+ 2.60 15.66 ¢ 1.74 17.52 ¢+ 3.66

Cs-137 8.00 ¢+ B.66 8.00 ¢+ 3.00 9.27 ¢+ 4.20

04/17/87 Water Gross Alpha 30.00 ¢ 13.86 33.66 ¢+ 3.45 28.38 ¢ 16.52
Gross Beta 66.00 ¢+ B8.66 56.00 £+ 5.19 (f) 64.51 ¢+ 14.62

Sr-89 19.00 ¢+ 8.66 16.33 ¢+ 1.74 17.28 ¢+ 8.70

Sr-90 10.00 ¢ 2.60 .33 2 1.7% 9.98 ¢+ 3.12

Co-60 8.00 ¢t B.66 8.00 ¢+ 3.00 9.04 ¢ 3.90

Cs-134 20.00 ¢+ 8.66 15.33 ¢+ 4.56 18.19 ¢+ 5.14

Cs-137 15.00 ¢+ B8.66 12.33 ¢+ 3.45 15.68 + 4.34

05/08/87 Water Sr-89 41.00 ¢+ B8.66 40.33 ¢+ 6.93 38.96 ¢+ 14.20
Sr-90 20.00 ¢+ 2.60 21.33 ¢+ 1.74 19.57 ¢+ 5.72

05/22/87 Water 6ross Alpha 11.00 ¢+ 8.66 9.67 ¢ 1.74 9.70 ¢+ 6.10
6ross Beta 7.ud ¢ B.66 8.33 ¢ 1.74 7.89 ¢+ 4.32

06/05/87 Water Cr-51 41.00 ¢ B8.66 LT 53.33 39.25 ¢ 27.60
Co-60 64.00 ¢ B8.66 63.00 £+ 13.08 64.80 ¢+ 4.25

In-65 10.00 ¢+ B.66 LT 9.67 10.93 ¢+ 4.64

Ru-103 75.00 ¢ B.66 72.00 ¢ 35.37 72.58 ¢+ 21.42

Cs-134 40.00 ¢t B.66 34.66 ¢+ 4.56 36.71 ¢+ 6.72

Cs-137 80.00 ¢+ 8.60 79.00 ¢+ 13.08 79.59 ¢ 10.38

06/12/87 Water H-3 2895.00 618.34 2800.00 $300. 70 2784.00 £585.66
06/26/87 Milk Sr-89 69.00 ¢+ B.66 63.67 ¢+ 7.53 63.67 ¢+ 28.42
Sr-90 35.00 ¢ 2.60 39.66 ¢+ 3.45 (g‘ 34.29 ¢ 10.18

1-131 59.00 ¢ 10.39 49.33 ¢+ 9.63 (h 61.98 ¢ 11.82

Cs-137 74.00 ¢+ 8.66 77.00 ¢ 15.60 75.22 ¢+ 11.42

K 1525.00 ¢131.64 1533.00 $294._45 1576.61 $225.18

0r/24/87 Water Gross Alpha 5.00 ¢+ 8.66 6.33 ¢+ 1.74 4.71 ¢ 2.88
6ross Beta 5.00 ¢+ B.66 $.33 2 1.9% 6.05 ¢+ 3.58



TABLE F-2
INTER-LABORATORY COMPARISONS, 1987
TELEDYNE ISOTOPES
Page 3 of 5

Collection Teledyne All Participants
Date  Media Nuclide EPA-Results(a) Isotopes Results(b) Mean + 2 s.d.
07/31/87 fFood Sr-89 20.00 ¢+ B.66 18.67 ¢+ 3.45 20.36 ¢ 13.94
Sr-90 30.00 ¢ 2.60 31.00 ¢+ 3.00 27.58 ¢+ 7.85

1-131 80.00 ¢ 13.86 88.00 ¢+ 31.74 81.11 ¢ 14.58

Cs-137 50.0C ¢+ 8.66 57.33 ¢ 16.53 (1) $2.07 2 9.30

K 1680.00 +145.49 1603.33 +603.24 1730.28 $297.36

08/07/87 Water 1-131 48.00 ¢ 10.39 58.67 ¢ 1.74 ()) 47.19 ¢+ 9.74
08/28/87 Alr Filter Gross Alpha 10.00 ¢+ B.66 11.00 £ 3.00 10.47 ¢+ 4.36
6ross Beta 30.00 ¢+ 8.66 26.00 ¢+ 5.78 30.31 ¢+ B.64

Sr-90 10.00 ¢+ 2.60 9.33 ¢ 1.74 9.55 ¢+ 3.90

Cs-137 10.00 ¢+ 8.66 9.00 ¢ 3.00 10.66 ¢+ 3.72

09/18/87 Water Gross Alpha 4.00 ¢+ B8.66 2.67 ¢+ 1.74 3.85 ¢+ 2.90
Gross Beta 12.06 ¢+ B8.66 13.00 ¢+ 3.00 12.00 ¢+ 4.46

10/09/87 Water Cr-51 706.00 ¢+ B8.66 90.67 & 34.77 (k) 68.82 + 17.74
Co-60 15.00 ¢ 8.66 16.33 ¢+ 1.74 16.39 ¢+ 4.00

In-65 46.01 ¢+ B.66 50.67 ¢+ 1.74 47.24 ¢+ 9.32

Ru-106 61.00 ¢+ B8.66 55.67 ¢ 12.12 60.12 ¢ 19.36

Cs-134 25.00 ¢+ B8.66 25.67 ¢+ 1.74 24.44 ¢+ 4.90

Cs-137 51.00 ¢+ B.66 54.67 ¢+ 6.24 51.78 ¢+ 5.98

10/16/87 Water H-3 4492.00 ¢778.04 4300.00 $300.00 4386.34 3598.32
10/21/87 Water Gross Alpha 28.00 ¢ 12.12 40.67 ¢+ 6.24 (1) 27.96 ¢ 15.04
Gross Beta 72.00 ¢+ B8.66 72.67 & 4.59 75.22 ¢ 18.56

Sr-89 16.00 ¢t 8.66 14.67 ¢+ 1.74 15.21 ¢+ 7.26

Sr-90 10.00 ¢ 2.60 .57 & 808 9.85 ¢+ 2.58

Co-60 16.00 ¢+ B8.66 19.33 ¢ 7.56 16.57 ¢+ 4.4%6

Cs-134 16.00 ¢+ B8.66 14.33 ¢ 7.56 15.67 ¢+ 5.18

Cs-137 24.00 ¢+ B8.66 25.00 ¢ 10.83 24.29 ¢+ 4.40

11/20/87 Water Gross Alpha 7.00 ¢+ B8.66 L5, 2.0 i-l 6.34 ¢+ 4.22
Gross Beta 19.00 ¢ B8.66 L.7. 1.0 m 18.5% = 72.32

12/04/87 Water 1-131 26.00 ¢+ 10.39 26.33 ¢+ 4.59 26.61 ¢+ 6.28



TABLE F-2
INTER-LABORATORY COMPARISONS, 1987
TELEDYNE ISOTOPES

Page 4 of §
Colleciion - Teledyne Al) Participants
Date Media Nuc lide EPA-Results(a) Isotopes Results(b) Mean ¢ 2 s.d.
Notes:
(a) EYA Results-Expected laboratory precision (3 sigma). Units are pCi/f for water, and milk except K is in mg/L.

(b}

(<)
(d)

(e)

(f)

(9)

(»)

(1)

(3}

(k)

Uaits are total pCi for air particulate filters.

Teledyne Results - Average t three sigma. Units are p(i/f for water and milk except K is in mg/f. Units are total
pit for air particeulate filters.

Uuits for food analysis are pli/kg except K whichk 1s mg/kg.

No aercosol solution was added to the planchets in the final stages of preparation leading to 2 sore efficient
counting geometlry. The techmicians in the alpha beta laboratory have been instructed to add the aerosel in
accordance with Procedure PRO-031-1.

No reason could be ascertained for the high result for In-65. Previous resulls had a normalized deviation fros the
known of -0.34 (10/10/86) and 0.58 (06/06/86). Therefore this does not appear to be a trend. Further cross-checks
will be studied for any problems.

The previous two EPA beta results are 6 percent low, and our in-house beta spikes are low by about the same
percentage. DOr. H. Jeter will re-train the analysts in transferring all sample residue fnto the planchets.

The reported high vesull was due to smal) aliquot available for the Sr-90 analysis. Inzdvertestly a larger 2liguot
was used for another analysis leaving 40% of the normal volume for Sr-90. Additionaliy, the marrow acceptance
limits defined by EPA is particularly difficult to meet. For this anmalysis 63% of the participants were beyond

the ¢ 3} sigma limit.

The low result is attributed to the application of the resin method rather than the hydroxide method to this
analysis. The resin wethod is inefficient at absorbing protien-bound fodine thus leading to low results. The
results obtaimed by Geli were higher.

The Cs-137 resulls in EPA foods have typical’y been biased high. WNe are in the process of performing our anmnual
calibrations. We are using 2 new Amersham eized gamms standard rather tham the most recently prepared W8S
standard which is now several years old. Based on preliminary results the three Cs-137 valyes would be

52.1, 50.3, and 50.9, -aich asverage S1.1.

Erronecusiy high electrode reading of stable iodide in cample [(possibly because of interfering species such
s S5--) leading to erronecusly low chemical yields. After repesting the electrode reading, the calculated

average [-131 is 49.6 pCi/f. Technicians have been made aware to be suspicious of high electrode readings.
When unusually bigh readings occur samples will be diluted and/or oxidized and remeasured.

The data for the Cr-5]1 resulls were reviewed. The detector efficiencies appear to be correct. The other five
isotopes measured in this sample were within two standard devistions indicating there is no systematic error.
Chromivm-51 is difficult to seasure at this activity level because of the low bramching intensity of the gamma ray
and being in the high background region of the spectrum since Cr-51 has a low energy ray.



TABLE F-2
INTER-LABORATORY COMPARISONS, 1987
TELEGYNE ISOTOPES

Fage 5 of 5

Collection Teledyne A1l Participants

Date Media Nuclide EPA-Results(a) Isotopes Results(b) Mean ¢+ 2 s.d.

Notes:

(n

(m)

The reason for deviation is due to uneven distribution of residue on planchet, resulting probably because of the

omission of aerosol application. The residue from the original planchets was dissolved, evaporated and remcunted
using aerosol. The counting results then became accurate (29%3, 3043, 2623). The analysts have been reminded to
use aerosol when mounting evaporated liquids.

The EPA sample was not analyzed. A iewly trained techniclian misinterpreted the Sample Recelpt Form and proceeded
to dilute and analyze instead an in-house blank of delonized water. In the future, all dilutions will be perforemed
by the laboratory supervisor or the laboratory manager to ensure accuracy.
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TABLE G-1 LOCATION OF THE NEARES1 MILK FARM WITHIN A FIVE
MILE RADIUS OF PBAPS, 1987

DISTANCE (FT.)

SECTOR FROM VENT
N 18,500
NNE 15,600
NE 11,200
ENE 14,000
E 21,800
ESE 17,000
SE 24,700
SSE -

S 6,900
SSW 6,900
SW 11,600
WSW 12,400
W 6,v00
WNW 8,400
NW 17,900
NNW -

- INDICATES NO MILK FARM LOCATED



PHILADELPHIA ELECTRIC COMPANY

230! MARKET STREET
PO BOX 8699

PHILADELPHIA PA 19101 u‘y 27' 1988
(215) 8B41-4000 Docket No, &g;g

Document Control Desk
U. §. Nuclear Regulatory Commission
Washington, DC 0555

Pursuant to the requirements set forth in Section 6.9.2., of Appendix A
to the Peach Bottom Station Operating License, Environmental Technical
Specifications and Bases, we are enclosing one copy of the 1987 Annual
Radiological Environmental Operating Report No. 45.

The Radiological Environmental Monitoring Program found that PBAPS
effects on the environment were not measurable in any sample media
except silt and fish. A small amount of PBAPS-related Zn-65, Cs~134,
and Cs-137 activity was found in fish, and Co-60, 2n-65, Cs-134, and
Cs-137 was found in silt., The calculated dose from silt is 5.91E-03
mrem to a teenager's skin and from fish is 1.52E~01 mrem to a
teenager's liver, These doses are well below the 10 CFRS50 Appendix I
design objectives of 20 mrem. In all sample media, the actual doses
are much lower due to the conservative assumptions used.

The 1987 Radiological Environmental Monitoring Program confirmed that
PBAPS environmental effects from radicactive releases were well below
PBAPS Technical Specification and applicable regulatory limits.

Yours truly,

i ily

W. B, Willsey
Director
wbw:htr Environmental Affairs

Attachment

cc: W, T. Russell, Administrator, Region I, USNRC
T. Johnson, Senior Resident Site Inspector
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