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5.9.4.b

Radiological Enviroumental Operating Report

1(a) The number of sample locations, sample collection frequency

(b)

(c)
(d)
(€)

and the number of samples collected this period for each
class of sample i3 delineated in Table 1.

A complete summary of the program findings is presented in
Table 2. For each type of analysis of each sampled medium
this table vonsiders separately all indicator locations, all
control Tocatinns and the location with the highest annual
mean result. For each of these clusses, the table specifies
the following:

(1) The total number of analyses.

(2) The fraction of these yielding detectable results
(1.e., results above the highest lower limit of de-
tection for the period).

(3) The uverage, lowest, and highest results.

In addition, the distance ard direction relative to tre
Re2itor Containment Building are specified for the location
with the highest annual mean.

Results obtained show background levels of radicactivity in
the environmental samples collected in 1987. The residval

effect of previous nuclear tests was detected in one water

sample (tritium) and one silt sample (cesium-137). No sta-
tion effect on the environment was indicated.

See Appendix A.
See Table 3.

The Timits of Technical Specification 2.1.3 were not exceed-
ed by the primary coolant during the reporting period.



Table 1. Sample coliection program.

Number of
Samples

Collection Sample Collected

Sample Class Frquency Locations This Period
Background Radiation (TLD) Quarterly Eleven (11) 43
Four (4)2 16
Air Particulate Weekly Five (5) 260
Airborne lodine Keekly Five (5) 260
Well WaterD Monthly Three (3) 27
Quarterly Three (3) El

Composite

Milk Biweekly Two (2) 20
Monthly Two (2) 14
Biweekly One (1)4 10
Monthly One (1) 7
Surface Water Mo thly Three (3) R ¥
Fish (four species) Awally Two (2) 8
Mud and Silt Semiannually One (., 2
Semfannually  One (1)23 2
TOTAL: 714

a Additional sampling locations not required by the Technical Specifications.
Not required by the Technical Specifications.



Tab'e 7. Environmental Radiological Monitoring Program Sussmary.

fFort Calhoun Nuclear Puwar Station - Unmit 1
washington, Nebraska

Docket No.
Reporting Period

Name of Facility
Location of Facility

Jaruary - December, 1987

(County, State)
| , indicator | Location with Highest Control
Sample Type and I Locations Semiannual Mean Locations Number 0*
Type Number of ‘ ' Mean (F)< Mean (F) Non-routine
(Units) Analysesd | uob RangeC Locationd Range Range Results®
Backgr ounc Gamma a3f 0.5 1.4 (39/40) OFA, Onsite 1.8 (4/4) 1.6 (4/a) 0
Radiation (TLD) (0.9-1.9) Station No. 1 (1.7-1.9) (1.2-1.8)
(R /week ) l
Airborne G 260 0.01 0.029 (208/208) OAG, Onsite 0.031 (52/52) 0.029 (52/52) o
Particylates (0.008-0.083) Station No. 2 (0.015-0.083) (0.009-G.045)
(pCi/m?) 0.6 @i SW of
Reactor
GS 60
Cs-134 0.007 aLp o - <D 0
Cs-137 0.010 LD - - <Le 0
Other gammas? 0.010 L - o <Lb n
L_._----_-.._-a_*--_ s
Afrborne { 1-131 260 0.0/ <Lp -- - <LLb 0
lodine
(pC1/m3)
b —
Milk, Frech 1-131 3af 0.5 ) -- - <LLD 0
(pCi/1)
6S uf
k-4 150 1310 (17/17) 0-21, Japp Dairy 1330 “17/17) 1230 (17/17) 0
(1200-1520) 5.3 m 2219° (1070-1480) (1976-1480)
Cs-134 15 aLp - - <L 0
Cs-137 1 LD -- - <LLb 0
Other gammas 15 <LLD - -- <LLo [
T i




Table 7. Envirommental Radiological Monitoring Program Summary (continued)
wame of Facility Fort Calhoun Nuclear Power Station - Unit 1 Docket No.

50-285

Location of Facility “achington, Nebraske Reporting Period January - December, 1987
(County, State)
—
Indicator Location with Higles™ Control
Sample Type and Locations Semiannual Mean ey Locations Number of
Type Number of | Hean (F)€ Ween [F) Mean (F) Non-rout i ne
(Units) Analysesd : LLpd RangeC Locationd Range Rarge Resuits®
Surface Water | GS » |
{pLi/N) l
Cs-134 15 <Lp - - <o v
Cs-137 18 <LLD - -- <LLo o
Jther Gammas 15 <AL - - <L 0
i
H-3 36 300 450 (1/24) 0-13 Downstream 450 (1/12) <AL 1]
- 0.5 mi © 106° -
}_.___
Fish GS L)
(pC1/g wet)
Mn-54 0.036 <Lb - - <Lib 0
Co-58 0.042 <aib - - <LLb o
Co-€0 0.037 ain - —e <LLD 0
In-65 C.080 AL -- - <Ll ]
ws-134 0.030 e - — <LLD 0
©.033 <LLb -- -~ <LLD 0
e.037 ' <LLD - -— <L 0
1




Table 2. Envirommental Radio’ogical Monitoring Program Sumsary (continueo)

Name of Faci ity  Fort Calhoun Nuciear Power Station - Unit 1 Docket No. 50-285
Location of Facility ~ Washington, Nebraska Reporting Period January - Lecember, 1987
(County, State)
}‘ indicator Location with Highest Control
Sample | Type and Locations Semiannual Mean B Locations “ymber of
Type Number of Mean (F)C ~Mean [F) Mean (F) Nea-rout ne
(Units) Analyses® LLob Range® Locationd Range Range wesults®
ey e R ML o - 4
d and 511t 6S 1f :
(pCi/g dry) !
| Cs-134 0.05 <LLo -- -- None 0
! os-1s7 0.05 0.14 (1/1) 0-13, Doanstream 0.14 (1/1) Lune 0
i - u.5 mi @ 106° -
[ Other Gammas | 0.05 l “@Ld - - None v
SIS e S | o L

'H-Wswta;cs-ﬁo—au».

: Llu = Lower limit of detection (based on 3 sigma error for background sample unless otherwise indicated).
Mean and range are based on detectable measurements only {i.e., »LLD). Fraction of detectable mea:urements at specified locations is
4 indicated in parentheses (F).
o Locations are specifieo: (1) by code, (2) 5y name, and (3) by distance and direction relative to Reactor Containment Building.
Non-routine results are those which esceed ten times the control station value. If no control station vaiue is available, the result is
f considered non-routine if it gcaceeds ten times the typical pre-operational value for the medium or location
Results for sites not required by the technical specifications are excluded from this summary.
h Value given is fur Ru-103.

Four ressiis (<0.125, 0.176, 4.17%, and 0.118 pCi/m?) are excluded from the determination of L'D. They resulted from low volumes.




TABLE 3
Envirormental Radiological Monitoring - Iand Use Survey

] **Jithin One ;
ILocation *Within One to Preed/Number
Sector Date {Ore Distance,/Azimuth e F Mil <
/Time (o St BiE1° - ottt o0 | "R % | misanimas
A L 07-11-87,/1530 | Bessey, C. 7376 meters/349°30' X
B 07-07-86/0845 | kand, J. | 3085 meters/11°35' X
c 07-07-86/0900 | _ Robbins, J. | 2454 meters/41°i0° X
D 07-07-86/0920 Meades 7759 meters/64° X
E | 07-07-86/1305 | _ Crispin, C. | 7545 meters/89° X
F [07-07-86/1350 | seitz | 6753 meters/121°10" X
G 07-08-86/1020 Galvin | 2682 meters/145° X
H 07-08-86,1130 Pechnik, A. | 1437 meters/164°45" X
J 07-08-86/1250 Ellis, T. 1189 meters/181°15"' N
C7-08-86/1325 Seltz 4445 meters/168°50' X Guernseys/4
K 07-08-86/1440 Booze 1054 meters/204°20' X
|
} L 07-09-86/0850 Bender | 1190 moters/223°30° | X
M . 07-09-86/1045 | Rousa 1676 meters/256° .
N 07-09-86/1405 Nielsen _ 1925 meters/262°15"' p:d
P 07-10-86/0915 Schroeder 3226 meters;294° X
07-10-36/0935 Vanacek 3659 meters/293°30" | X _(Goat)/1  |Breed Unknown
Q 07-10-86/1430 Hansen 3947 meters/318° | X
07-10-86/1510 Flynn | 5623 meters/310° X Holsteins/205
R 07-11-86/1305 Mencke 3295 meters/329°80° X
NOTE: *Within one miie radius from plant: door to door or equivalent countirg technique.

**Within one to five mile radius from piant: county agricul*turai references or equivalent accounting sources.
(Reference Tachnical Specification 3.11 for further survey details)



Appendix A

Interlahoratery Comparison Program Results

A-]



Appendix A

iaterlaboratory Comparison Pregram Resylts

Teledyne Isotopes Midwest lLaboratery (furmerly Hazleston Enyironmental Sciences)
has participated in interlaborato-y comparison (crosscneck) programs since the
formulation of its quality contro! program in DJecemssr 1971. These programs
are operated by agencies which supply environmental-type samples (e.g., milk or
water) containing concentrations of radionuclides known to the 1ssuing agency
but not to participant laboratories. The purpose of such a program is to provide
an independent check on the laboratory's analytical procedures and to alert it to
any possible problems.

Participant lauoratories measure the concentrations of specified radionuclides
and report them to the issuing agency. Severa! months later, the agency reports
the known values to thc participant laboratories and specifies control limits.
Results consistently nigher or lower than the «nown values or outside the control
limits indicate a need to check the instrumenis or procedures used.

The results in Table A-1 were obtained through parcicipation in the env'ronmental
sample crosscheck program for milk, water, air filters, and food samples during the
period May 1984 through December 1987. This program has been cunducted by the U.S.
Environmental Protection Agency Intercomparison and Calibretion Section, Quality
Assurance 3ranch, Environmental Monitoring ard Support Laboratory, l.as Vegas,
Nevada.

The results in Table A-Z were obtiined for tnarmoluminescent dosimeters (TLD's)
during the periog 1976, 1977, 1979, 1980, 1984, ang 1935.1986 through participation
in the Second, Thirg, Fourth, Fifth, Seventh, and Eigntn !nternational ntercompar-
ison of Environmental Dosimeters Jnder the sponsorships 11 *ed in Table A-2.

-
*

Table A-3 Tists resulcs of the analyses on in-house spiked samples.
Table A-4 lists results of the analyses on in-house “"blank" samples.

Attachment B lists arceptance criteria for “"spiked" samples.

A-2
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Table A-l. U.S. Envirgnmental Z=>cect:--» «S9NC /'3 So0356NECK LrOIraM, SOMe
( parison of EPA and Te'sdgne [sotopes “izwest Laboratory results
for milk, water, air “1lters, and food samples, 1984 through 1987.9

— -

. - -—

Joncentration in pCi/10

Lab Sample Date TId Result EPA Resyltd
Cuye Type Collected -nalysis +20° ls, N=1 Conirol Limits
STW-358 Water May 1984 ar. Aipna 3.0¢0.6 325.0 0.0-11.7
or. beta 6.721.2 625.0 0.0-14.7
STM-366 Milk June 1984 ir-8g 21£3.1 25¢5.0 16.3-33.7
Sr-30 1322.0 17¢1.5 14.4-19.6
[-131 4625.3 4326.0 32.6-53.4
Cs-137 3824.0 35¢5.0 26.3-43.7
ne&d 15772172 1496275 1336-1626
STW-362  Water suly 1984 Gr., alpha $.121.1 6:5.0 0.0-14.7
or. beta 11.922.4 13¢5.0 4.3-21.7
STW-369  Water August 1534 1131 34.°¢5.0 34.0£6.0 23.6-44.4
STW-370  Water August 1984 He3 30034253 2817:356 2200-3434
( STF-371 Food July 1984 Sr-g9 22.0¢5.3 25.0¢5.0 14.3-33.7
Sr-90 14.7¢3.1 20.0¢1.5 17.4-22.6
1-131 <172 39.0¢6.0 26.6-49.4
Cs-137 24.0£5.3 25.0¢5.0 14.3-33.7
K-40 25032132 2605£130 2379-2831
STAF-372 Air August 1984 ar, algna 15.3:21.2 17¢5.0 8.3.25.7
Filter v, bet: 56.020.0 125.0 42.3-59.7
iredl 14.321.2 1821.5 15.6-20.4
.$=137 2l.082.0 15¢5.0 6.3+23.7
STW-375  Water Sept 1984 8.22¢ 140.4 4.93:0.7 2.6-6.2
Ra=22% 2.220.1 2.3:0.4 1.7-2.9
STW-377  Water Sept 1984 sr. alpna 3.321.7 5.025.0 0.0-13.7
aor. beta 12.722.3 16.0%5.0 7.3-24.7
STW-179  Water Oct 1984 “e3 2860¢312 28102205 2454-3166
STW-380 wWater Oct 1984 lre8! <36 4045, 31.3-48.7
Co«60 20.3¢1.2 2025.0 11.3-28.7
in-65 150¢8,1 147#¢5.0 138.3-185.7
Ru=106 <30 47+¢5.0 36.3-84.7
Cs-134 31.327.0 3125.0 22.3-39.7
Cs=137 26.721.2 2425.0 15.3-32.7




Table A-1. (continyed)
6;ncew:rs:ion in pCi/10
Lab Sample Date TIML Resylt EPA Resyltd
Code Type Collected Analysis <70t 15y N=1  Control) Limits
STM=382 Milk et 1984 Sr<g89 15,7+4.7 22¢5.0 13.3-30.7
Sr-90 12.721.2 1621.5 13.4d<15.6
[-131 d]1.7¢3.1 42:6.0 31.6-42.4
Cs137 31.3206.1 32:5.0 23.3-40.7
Ked( 1447266 1517275 1386-1648
STW-384  water Oct 1984 Gr. alpha 9.7¢1.2 1425.0 § 3-22.7
(Blind) Sample A Ra-226 3.3¢0.2 3.0¢0.5 2.2-3.8
Ra-228 3.421.6 2.120.2 1.6-2.6
Uranium NAE 0.015.4
Sample B Gr. beta 48.325.0 6425.0 §5.3=72.
Sr-8¢ 10.724.6 1125.0 2.319.7
Sr-80 /.321.2 12¢1.5 9.4-14.6
Co-60 16.321.2 1425.0C §.3.22,7
(s-134 2 2¢5.0 0.0-10.7
CS‘137 1607:102 1‘15-0 5.3'2207
STAF-387 Air Nov 1984 Gr. alpha 18.7¢1.2 1525.0 6.3-23.7
Filter Gr. Leta 59.0¢5.3 5¢45.0 43,3-60.7
Sr«90 18.3¢1.2 21t1.5 18.4-723.%
Cs=137 10.321.2 10¢5.0 1.3-18.7
STW-388  Water Dec 1984 [-131 28.0+7.0 3626.0 25.6-26.4
STw-389 dater Jec 1984 =3 35332110 2182+380 2558-3306
STw-391 Nater Dec 1984 R3s226 €.42..7 8.621.3 6.4-10.8
R3-228 3.12G.2 4 1£0.6 3.08.¢
STW-13972 Water Jan 1985 Sr-£5§ 3.0 3.0:5.0 0.0-11.7
Sr-30 27.325.2 30.021.8 27.4<32.6
STW-393  Water Jan 198% Er, alpha 3.221.2 5:5.0 0.0-13.7
Gr. bers 17.3232.0 1525.0 0.3-23.7
§T5-395 Food Jan 1985 Gr. alpha 4.722.3 6.0%5.0 0.0-14.7
Gr. bet: 11.321.2 15.0£5.0 6.3-23.7
Sr-89 25.326.84 24.0¢5.0 25.3-42.8
Sr-80 27.0¢R.8 26.021.5 23.4-28.6
1-131 38.0¢02.0 35.0%6.0 24,6-45.4
L5137 J2.7¢2.4 29.025.0 20.3-37,7
K=& 14104212 1382¢120 1174-18%0
a4




( Table i<, (contingeg)

—— -

-oncentration in pCi /10

Lab Sample Date TTIML Result EPA Resultd
Code Type Collecteq Analysis +20¢ ls, N=1  Contrel Limits
$7We397  dater Feb 198% cref] <29 4825.0 39.3+56.7
20=60 21,3¢3.0 20¢5.0 11.3.28.7
n-65 §3,7¢5.0 §525.0 46.3-63.7
4-106 <23 25¢5.0 “16.3-33.7
(s-134 32.521.2 35¢5.0 26.3-43.7
Cs-137 25.323.0 25¢5.0 16.3-33.7
STW-398 Water Feb 1985 Ke3 386%+319 37962634 3162-4430
| STM.400 Milk March 1985 .=131 7.322.4 9.0£0.9 7.4+10.6
STW-4072 Water March 1985 Ra-226 4.6:0.6 5.020.8 3.7-6.3
. 23.228 <0.8 9.0:1.4 6.7-11.3
| Reanalysis =a-228 9.020.4
| STW-404 Water  March 1985  Gr. alpha  4.742.3 625.0 0.0-14.7
. Gr. beta 11.3:1.2 15¢5.0 6.3-23.7
| (: STAF.405 Air March 1985 Gr. alpna 9.3:1.0 10.0#5.0 1.3-18.7
, Filter Gr. beta 42.0¢1.1 36.0¢5.0 27.3-44.7
Sr°gc 1303*1.0 15-0!1»5 1204'17.6
Cse1237 6.3¢1.0 6.045.0 0.0-14.7
STW-407  wWater April 1988 T-131 8.0¢0.0 7.520.8 6.2-8.8
STW-408  wWater April 198 =3 3399+150 3559+630 2979.41:8
STW=-408  Jater April 188%
(Blind) ar. alpha 29.7z1.8 32.025.0 23.3+40.7
Sample A n3-2709% d4.4320.2 4.1:0.6 3.18.1
T3.22% NA® 6.220.9 4.6-7.8
Jranium NAS 7.0¢6.0 0.0-17.4
Sample & Gr. beta 74.3+11.8 72.0#5.0 63.3-80.7
Cre8¢ 12.327.6 10.025.0 1.3-18.7
S"'gc 16.7:2.4 lsnotlcs 12.“'1706
Co-60 14.722.4 15.0¢5.0 6.3+23.7
Cs-134 12.0¢2.0 15.025.0 6.3-23.7
L5137 14.022.0 12.025.0 3,3-20.7




Table A-l.

{continyed)

Concentration in pCi/IR

Lab Sample Date —"?:ML result EPA Resyltd
Coge Type Collected analysis 220¢ ls, N=1  Control Limits

STh=413  wWater May 1985 Sre39 36.0¢12.4 39.025.0 30.3-47.7
Sre%0 14,3242 15.021.5 12.¢-172.6

STW-414  Aater May 198% Gr. alpha 8.324.1 12.0¢5.0 - 3.3-20.7
Gr. beta 8.7¢1.2 11.0¢5.0 2.3-19.7

STW-416  water Junz 1985 Cr-5] 44.7£6.0 44.0¢5.0 45,3-52.7
Co-60 14,321.2 14.0%5.0 §.3-22.7

In-65 50.327.0 47.0:5.0 38.3-55.7

Ru=106 §5.3:5.8 62.0¢5.0 53.2.70.7

Cs-134 32.721,2 35.025.0 26.3-42.7

Cs-137 22.722.4 20.025.0 11.3-.28.7

STw-418  aater June 1985 He3 24462132 24162351 1807-302%
STM-42]1 Milk June 1985 Sr-89 10.324.6 11.025.0 2.3-19.7
Sr-%0 9.0:2.0 11.0¢1.5 8.4-13.6

1-131 11.7¢1.2 11.026.0 0.6-21.4

Cs-137 12.721.2 11.0£5.0 2.3-19.7

K40 1512262 15252132  1393-.1657

STW-423  wWater July 1985 Gr. alpha §.020.0 11.0£5.0 2.3-19.7
Gr. beta $5.0£2.0 8.0£5.0 0.0-16.7

STW-425  Water August 198§ [«131 25.7:3.0 33.026.0 22.6-43.4
STW-426  water August 1985 Me3 461283 44302447  3704.525%6
STAF-427 Air August 1982 Gr. alpha 11.320.6 13.0¢5.0 4.2.21.7
Filter Gr. det:2 46,0:1.0 44.0:5.0 35.3-82.7

Sr-Q0 17.720.6 18.021.5 15.4-20.6

Cs-137 10.320.6 8.0¢5.0 0.0-16.7

STW-429  water Sept 1985 Sr-"9 15.720.6 20.0¢5.0 11.3-28.7
Sr-80 7.0¢0.0 7.021.5 4.4-9.6

STW-430 water Sept 1885 Ra-226 8.2¢0.3 8.9:1.3 6.6-11.1
Ra-228 4.120.3 4.620.7 3.4.5.8

STW-431  water Sept 1985 Gr. alpha .720.6 8.0£5.0 0.0-16.7
Gr., beta 4.7¢1.2 8.025.0 0.0-16.7




(r Table A-l. (continyeq;
- foncantraticn in pCi/10 X
Lab Sample Jate TIML Result EPA ReSultdlﬂ_
Code Type Collected “nalysis +20C 1s, N=1  Control Limits
STw-433  water Oct 1985 <r-51 <13 21.0¢5.0 12.3.29.7
-0=8C 19.220.8 20.0¢5.0 11.3-28.7
N<bH3 16.720.6 19.025.0 10.3.27.7
=106 1 20.0:5.0 " 11.3-28.7
.5=134 17.0¢1.0 20.0¢5.0 11.3-28.7
<s+137 19.3+1.? 20.0¢5.0 11.3.28.7
STh-435 Water Oct 1985 Hel 1957450 1974£345 1376-2572
STW-436  Water Oct 1985
437 (Blind)
Sample A or. aloha  53.0%1.0 52.0213 /9.4-74 .6
Ra-2.86 5.920.1 6.:£1.0 4.1-7.9
R3-228 8.2+0.1 10.121.5 7.5-12.7
Jranium NA® 8.0¢10.4 0.0-18.4
Sample B Gr. beta 85.7¢2.5 75.0:5.0  76.3-83.7
(: Sr-89 21.321.5 27.0¢5.0 18.3-35.7
Sr-80 10.3£0.6 5.0¢1.5 6.4-11.6
Co-60 18.3¢1.2 18.047.0 9.3-26.7
Cs-134 16.321.2 18.0¢5.0 9.3-26.7
Cs-137 19.0£1.0 18.0¢5.0 9.3-26.7
STM-439 Mi'k Oct 1985 Sre39 80.320.6 48.0¢5.0 39.3.56.7
ir.g0 23.3+0.6 26.0e1.5 23.4.28.%
v=131 35.7¢3.2 42.026.0 31.6-52.4
ts-137 60.720.6 §6.025.0 47.3-64.7
<40 1547226 1540277 1406-1674
STW-44] Water Nov 1985 sr. alpna .320.6 10.0¢5.0 1.3-18.7
Gr. beta 11.7¢1.2 13.0#5.0 4.3.21.7
STW-443  Water Dec 1985 1-131
STW-444  NWater Dec 1985 Ra-226
Ra-228
STW-445  Water Jan 1486 Sr-89
Sr-80
STw-446  water Jan 1986 Gr. alpha
gr, beta

A7




Table s-1. ‘continued)
. Concentratio_ﬂ in aC‘i/’b
Lab Sample Date TIML Resull £pA Resyltd
Code Type collected Analysis 220¢ ls, N=1 Control Limits
STwW-447 Ffood Jan 1986 Sr-36 24,322.5 25.0=5.0 16.3-33.7
Sr-d0 17.3£0.6 10.02:.5 7.4-12.8
:‘131 2 07:2a3 ZO:\‘:G-O 9-6.3‘0-‘1
Cs=137 16.327.6 15.025.0 6.3-23.7
v«40 Q27:4¢ 950=144 701-1199
STwW-448  Water Feb 1986 Cre51 45.0:3.6 38.025.0 29.3-46.7
Co-60 19.7:1.86 18.025.0 9.3-26.7
In-€5 44,043.5 40,025.0 31.3-48.7
Ru-106 <9.0 0.025.0 0.0-8.7
(s-134 28.322.3 30.0¢5.0 21.3-38.7
Cs-137 23.7:0.6 22.025.0 13.3-30.7
STW-449  Water Feb 1986 He3 51762482 §227252¢  4317-6137
STW-450  water Feb 1386 U tota) 8.0:0.0 8 026.0 0.0-19.4
STW=45]1 Milk Feb 1986 I<131 7.0¢0.0 9.026.0 0.0-19.4
STW-452  Water March 1986 Ra-226 3.820.) 4.1:0.6 3.0-5.2
Ra-228 11,020.5 12.421.8 9.2-15.5
STW-453  Water March 1986 Gr. alpha t.7¢0.6 15.0¢5.0 6.3-23.7
Gr. beta 7.320.86 8§.0:5.0 0.0-16.7
STW-454  qsater April 1986 '«131 7.0:0.0 9.C26.C 0.0-19.4
STw-d55  aJater April 1986
456 (8lind)
Sample A Gr. alpha 15.0:1.0 17.025.0 8.3+25.7
Ra-226 3.120.1 2.920.4 2.13.7
%3-228 1.520.?2 2.020.3 1.5-2.5
Uranium 4.7:0.6 5.026.0 0.0-15.4
Sample B Gr. beta 28.7:1.2 35.0¢85.0 26.3-43.7
Sr-89 5.7:¢0.6 7.0:5.0 0.0-15.7
Sr-90 7.0¢0.0 7.021.5 4.0.9.6
Co-60 10.7¢1.5 10.0+%.0 1.3.18.7
(s-134 4.0¢1.7 5.0£5.0 0.0-13.7
Cs-137 5.3:0.6 5.025.0 0.0-13.7
A-8




Table A.l,

{continuvd’

_______Concentration in pCi/I®
Lab Sample Date TIML Result EPA Resultd
Coge Type  Collectec Analysis t20¢ is, N=1  Control Limits

STAF 457 Air April 1985 Gr. alpha 13.7¢0.6 15.05.0 6.3-23.7
Filter Gr. bes 46.3£0.6 47.0e5.0  38.3.55.7

Sr-90 14,7¢0.6 18.0¢1.5 15.4.20.6

Cs-137 10.7:0.0 10.025 0 1.3-18.7
STU-458  Irine April 1986 Tritium 4313270 4423+¢189  4096-4750
STw-459  water May 1986 Sr-89 4.320.6 5.0:5.0 0.0-13.7
5r-80 5.0£0.0 5.0:1.5 2.84-7.6

STW-460  water May 1986 Gr. alpha 5.3:0.6 §.025.0 0.9-16.7
Gr. beta 11.321.2 15.0¢5.0 6.:-23.7

STW-461  water June 1986 Cref] <9.0 0.0£5.0 0.0-8.7
Co-60 66.0¢1.0 66.0¢5.0 57.3-74.7

In-65 87.3:1.5 86.0¢5.0 77.3-9¢.7

Ru=106 39,7£2.5 50.0¢5.0 41.3-58.7

Cs-134 49.322.5 49.025.0 40.3-57.7

Cs-137 10.341.5 10.0£5.0 1.3-18.7

STW-462  Water June 1886 Tritium 3427425 31254361  2499-3751
STM-464 Milk June 1986 Sr-89 <1.0 0.0:5.0 C.0-8.7
Sre30 15,320.6 16.0¢1.5 13.4-18.6

[«13 48.3£2.3 41.026.0 30.6-51.4

2s-137 43.7¢1.5 31.0¢5.0 22.3-39.7

K47 1567¢114 16002830 1461-1739

STWed65  water July 1988 Gr. alons 4,720.6 6.0£5.0 0.0-14.7
Gr. bets 13.7¢1.2 18.0£5.0 9.3-26.7

STW-467  water August 1986 l-131 30.320.6 45.0¢6.0 34.4-55.4
STw-468 water August 1986 Fu-239 11.320.6 10.1£1.0 8.3-11.9
STw-469  water August 1986 Uranium §.7%0.0 4.0:6.0 0.0-i* 4
STAF-470 Air Sept 1986 Gr. alpha 19.3¢1.5 22.0¢5.0 13.3-30.7
471 Filter G+, beta 64.022.6 66.025.0 57.3.74.7

472 Sr-90 22.0¢1.0 22.0¢5.0 19.4.24.6
(s-137 25.721.5 22.0:5.C 13.3-30.7

STW-473  Water Sept 1986 Ra-226 6.0:0.1 6.1¢0.9 4.5.7.7
Ra-228 8.7¢1.1 9.121.4 6.7-11.5%
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‘r Table 4.1, (continye: ',

i ———

congensration in pCi/z'0

Lab  Sample  Dae “IML Result EPA Resultd
Code Type  Colle:ted Analysis £20¢ 1s, N=1  Control Limits
STW-d74 Water Sept 1186 Gr. alpha 15.323,2 15.0¢5.0 6.3-23.7
ar. bety $,0=1.0 3.0¢5.0 0.0-16.7
STW<d75 Water Oct 1938 Cresl 63.325.% 59.0¢5.0 "50.3-67.7
Co-60 31.722. G 31.0¢5.0 22.3-39.7
cn-b65% 87..¢5.9 35.0¢5.0 76.3-93.7
Ru=106 74.7¢7.4 74.0¢5.0 65.3-82.7
Cs-134 25.7:0.6 28.0¢5.0 19.3-36.7
Cs137 46.321.5 44.0¢5.0 35.3-52.7
STw-d76  water Oct 1986 4«3 5018240 59734597  4935-7008
SPW-477 Water QOct 1986
479 (B1ind)
Sample A Gr. alpha 34.026.0 40.0¢5.0 31.3-48.7
Ra-226 £.8¢0.2 65.0£N0.9 4,4.7.6
Ra‘zza 2:"‘*1-0 50020!8 3-7-603
(: Lranium 11.040.0 10.746.0 0.0-20.4
Sample B Gr. beta 38.7¢..2 51.0¢5.0 42,3-59.7
Sr-89 5.0:0.0 10.015.0 1.3-18.7
Sr.90 3.020.0 1.0¢1.5% 1.4-6.6
Co-80 24.7:1.2 24.0:5.0 15.3-32.7
Cs-134 11.0e2.¢ 12.025.0 3.3-20.7
Cse.37 9.321.2 8.0¢5.0 0.0-16.7
STM-479 Milk Nov 1986 Sregi 7.781.2 9.0:5.0 0.3-17.7
SreQl 1.020.0 .021.5 0.0-2.6
[«i31 52.323.1 49.0¢6.0 3£.6-59.4
Cs«13) 48 . 7+3,1 39.25.0 30.3-47.7
K=40 14392104 1563478 1430-1700
STU«480 Urine Nov 1986 Ha3 5540226 5257+£912 4345-6169
STw-4E1  water Nov 1986 Gr. alphs 12.0£4.0 J0.025.0  11.3-28.7
Gr. beta 20.0¢3.5 17.05.0 11.3.28.7
STW-482 Wwater Dec 1986 Ra-226 6.7¢0.¢ 6.821.0 5.0 8
Ra-228 5.2¢0.2 11.1¢1.7 8.2-14. 0
STw-d83  Water Jan 1937 Sr-89 19.7#5.0 25.045.0 16.3-33.7
Sr-80 21.0¢2.0 25.0¢1.5 22.4-27.6

(k - o
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( Tab 2 Adl. (continued,

- —

- —

Juncertration in pCi/1b

Lab Sample Date _*fqujfésui: "EPA Result?
Code Type Collected Aral /sis +20¢ 1s, N=1  (Control .imits
STW-484  wWater Jan 1987 Pu-239 17.082.3 16.7¢1.7  13.8-19¢.8
STF«486 Food Jsan 1987 Sre90 36.024.0 49.0+10.0 31.7-66.3
f«131 78.0¢3.4 78.0:8.0 " 64.1-91.9
Cs=137 39,7+3.0 84.025.0 75.3-92.7
K40 840¢46 980249 895-1065
STF-487 Food Jan 1987 SR-90 2.0£0.0 .-
(B!anﬁi 1'131 (‘3 ---
CS'137 (2 -—--
K-40 993+102 -
STW-482  wWater Feb 1987 Co-60 49.0+0.0 50.0=5.0 41.3-58.7
Ine6% 96.0¢7.2 91.045.0 82.3-99.7
Ru=106 92.0%20.2 100.0¢5.0 91.3-108.7
Cs-134 53.0¢3.4 59.M+5.0 50.3-67.7
Cs-137 89.324.6 87.0¢5 0 78.3-95.7
( STW-489  Water Feb 1987 H=3 4130+140 42092420  3479-4939
LTW-490 water Felr 1987 Uranium 8.321.2 8.026.0 0.0-18.4
SIM.49] Milk Feb 1987 I-131 10.0¢0.0 9.0¢0.9 7.4-10.6
STh-492 Water Mar 1987 Gr. alpha 3.7¢1.2 3.025.0 0.0-11.7
Gr. bata 11.321,2 13.025.0 4,3-21.7
STW=193  Jater Mar 1997 Ra-226 7.020.1 7.321.1 £ 4.8.2
Ra-228 7.1%2.3 7.5¢1.1 (08,5
STW-494  Water Apr 1987 [«131 8.0+0.0 7.020,7 b oB.2
STAF-495 Air Apr 1987 Gr. alpha 15.020.0 14.025.0 R N |
Filter Gr. beta 41.0:22.0 43.0:5.0 34.3-51.7
Sr-90 16.3:1.2 17.0:1.5 14.4.19.8
Cs~137 7.0¢0.0 8.0:5.0 0.0-16.7
STW-496 water Apr 1487
497 (Blind)
Sample A Gr. alpha 30.7¢1.2 30.0¢8.0 16.1-43.9
Ra-226 3.920.2 3.920.56 2.9-4.9
Ra-228 4.920.9 4.0:0.6 3.0+5.0
Uranium 5.0£0.0 5.0¢6.0 0.0-15.4
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Table -1, (continyed)
(T .—0.7;;ce':vatwon in pC1/10
Lab Sample Date "1 Res it “PA Resyltd
Code Type Collected Analysis +la" 1s, N=1  Control Limits
STw-496  water Apr 1987
497 (Blind)
Sample 8 Gr. Beta 69. 224 .4 66.0¢5.0 §7.3-74,7
Sr-29 16.323.0 19.0:5.0 "10.3-272.7
Sr-Q0 10.020.0 10.021.5 7.4-12.6
Co-60 8.323.0 8.025.0 0.0-16.7
Ls=134 19.0£2.0 20.0¢5.0 11.3.28.7
Cs-137 14.721.2 15.0¢5.0 6.3-23.7
STU-498 Urine Apr 1987 He3 60174494 56204795 4647-6593
STw-499 water May 1987 Sr-89 38.0¢6.0 41.0¢5.0 32.3-49.7
Sr-90 21.0¢2.0 20.0£1.5 17.4-22.6
STW-500 Water May 1987 Gr. alpha 9.0¢3.4 11.0£5.0 2.3-19.7
Gr. beta 10.3¢1.2 7.0¢5.0 0.0-15.7
STW-501  Water June 1987 (r-51 40.0:8.0 41.0¢5.0 32.3-49.7
( Co-60 60.3£3.0 64.0¢5.0 55.3-72.7
In-65 11.325.0 17.0¢5.0 1.3-18.7
Ru-106 78.3¢6.4 78.0:5.0 66.3-83.7
Cs-1234 36.7¢3.0 40.0:5.0 21.3.48.7
Cs=137 80.324.2 80.025.0 71.3-88.7
STW-502 Water Jurie 1987 Hel 2606286 28852357 2277-3513
STW=-503 Water June 1987 R3-2786 6.520.1 7.321.1 §.4-9,2
Ra-228 13.221.0 15.2¢2.3 11.2-18.2
STwW-504 Milk June 1987 Sr-8% §7.024.3 69.0:5.0 60.3-77.7
Sr-90 32.0¢1.0 35.0¢1.5 32.4-37.6
T«131 64.022.0 §6.0¢6.0 48.6-69.4
Cs-137 77.7¢0.6 74.0¢5.0 65.3-82.7
K 1383¢17 1825276 1393-1657
STW-505 Water July 1987 Gr. alpha 2.320.7 5.0¢5.0 0.0-13.7
Gr. beta 4.0¢1.0 5.0£5.0 0.0-13.7
SYF-506 Food July 1987 [«131 B2.724.6 80.0+8.0 66.1-93.9
Cs=137 83.7¢3.0 50.0¢5.0 41,3-58.7
K 1548457 1680484 1534-1826
STW-507 water ‘ug 1987 [-131 45,724.2 48.0¢6.0 37.6-58.4
(,, STW-50¢ water Aug 1987 Pu-239 §.8:0.2 §.320.5 4,4.8.2




Table A<l. (continued

— - ——— —— ————— e~

— — ——

Co:-entration in pCi 10

Lab Sample Date T1§f Result R | Qe;:\td
Code Type Coliected Analysie 120 ls, N:]  Control Limits
STW-509 Water Aug 19387 Uranium 13.340.3 13.0¢6.0 2.6-23.4
STAF<510 Air Aug 1987 Gr. slphe 9.720.4 10.0¢5.0 1.3.18.7
Filter Gr. beta 28.320.6 30.0¢5.0 21.3.38.7
Sr-90 10.0£0.9 10.021.5 7.4-12.6
(s-137 10.0£1.0 10.025.0 1.2-18.7
STW-511 Water Sept 1987 Ra-226 9.920.1 9.7¢1.5 7.2-12.2
Ra-228 8.121.4 6.3:¢1.0 4.6-8.0
STW-512  Water Sept 1987 Gr. alpha 2.0£0.6 4,045.0 0.0-12.7
Gr, beta 11.321.3 12.0%5.0 3.3-20.7
STW-513 Water Oct 1987 Ke3 4473+100 44924449  3714-5270
STW-514  Water A QOct 1987 Gr. alpha 29.322.6 28.0£7.0 15.9-40.1
Ra-226 4.920.1 4.8:0.7 3.6-6.1
Ra-228 4,2+1.0 3.620.5 2.7-4.5
Uranium 3.0¢0.1 3.06.0 0.0-13.4
STW-515 Water B8 Oct 1987 Gr. beta 72.322.7 72.0¢5.0 63.3-80.7
Sr-89 14.321.3 16.0¢5.0 7.3-24.7
Sr-90 9.7+0.4 10.01.5 7.4-12.6
Co-60 16.723.0 16.0£5.0 7.3-24.7
(s-134 16.7£2.3 16.0¢5.0 7.3-24.7
Cs-137 24.323.3 24.025.0 15.3-32.7
STii-516 Water Oct 198? Cr.tl 80.3217.5 70.0¢5.0 61.3-78.7
Co-860 16.022.3 15.0¢5.0 6.3-23.7
In-6% 46.345.6 46.0¢5.0 37.3-.54.7
Ru-1086 §7.3:15.4 61.0¢5.0 52.3-69.7
Cs-134 23.722.5 25.0¢5.0 16.3-33.7
Cs-137 51.7£3.2 51.0¢5.0 42,3-59.7
STU-517 Urine Nov 1987 He3 72672100 74324743  6145-8719
STW-519  wWater Dec 1987 [-131 26.0:3.0 26.09¢6.0 15.6-36.4

3 Results obtained by Teledyne Isotopes Midwest Laboratory as a participant in
the environmental sample crosscheck program operated by the Intercomparison and
Calibration Section, Quality Assurance Branch, Environmental Monitoring ana Support
Laboratory, U. S. Environmental Protection Agency (EPA), Las Vegan, Nevada.
D A11 results are in the pCi/l, except for elemental potassium (K) data, which are
in my/1; air filter samples, which are in pCi/filter; and food, which is in pCi/kg.
€ Unless otherwise indicated, the TIML results are given a7 the mean 22 standard
deviations for three determinations.
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Table A-2. Crosscheck program results, thermoluminescent dosimeters (TLDs).

. LT A
Teledyne
Lab TLD Result Known
(ode 1ype Measurement 4207 Value®
2nd_International Intercompar ison®
115-2 CaF p:Mn Field 17.0¢1.9 17.1
Bulb
Lab 20.8%4.1 21.3
3rd international Intercomparison®
115-3 CaFp:Mn Field 30.723.2 34.9+4.8
Bulb
Lab 89.6t6.4 91.7¢14.6
ath Internationa’ Intercompar isonf
115-4 CaF p:Mn Field 14.1¢1.1 14.1¢1.4
Bulb
Lab (Lo} 9.3+¢1.3 12.2¢2.4
Lav (High) 40.4+1.4 45.8+9.2
§£§“1pternational lntercomqarisonq
115-5A Cafp:Mn Field 31.4:1.8 30.0¢6.0
Bulb
Lab at 77.4145.8 75.2¢7.6
beginning
Lab at 96.6%5.8 88.4+¢8.8

end

Average 17 of

participaais)

—— e

16.
18.

31

86

16.
is.

43.

(all

4+7.7

8t7.6

.5t3.0

2+24 .0

0+9.0
0t7.6

9+13.2

.2t14.6
.8140.4

.7231.2

.
- -
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Table A-2. {(Continueca)
Lab Lo
Code Type Measurement
115-58 LiF-100 Field
Chips
Lab at
beginning
Lab at
the end

7in lnternatioq@l.qugﬁgggpqiiigq“

115-7A LiF-100 Field
Chips
Lab (Co-60)
Lab (Cs-137)
115-7E CaF »:Mn Field
Bulbs
Lab {Co-60)
Lab (Cs-~137)
115-7C CaSCq:Dy Fie d

Cards
Lab (Co-60)

tab (Cs-137

~
i
Teledyne

Result Known

t20° ValueC
30.3¢4.8 30.0¢6.0
81.1¢7.4 75.2¢7.6
85.4+¢11.7 88.448.8
75.4+2.6 75.8%6.0
80.0+3.5 79.944.0
66.6+2.5 75.0¢3.8
71.5¢2.6 75.8t6.0
84.8+6.4 79.9¢4 .0
78.8t1.6 75.0+¢3.8
76.8t2.7 75.816.0
82.523.7 79.944.0
79.04£3.2 75.0¢3.8

Average t20 9

30.

75

90.

7'S.
77.

73

75.

7.

73

(all

2tld

.8+40.

7¢31.

1¢29.
2227,

he22.

1¢29.
Yp2/.

0222.

A2
Y227,

L0222.

participants)

.6

4
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Table A-2. ({Continued)
N L . i NG | B ol IR
Teledyne Average t2¢ 9
Lab o Result Known {all
Code Type Measurement 27 value® participants)
8th_International Inturcomparison’
115-8A LiF =100 Field Site 1 29.541.4 29.711.5 78.9417.4
Chips Field Site ? 11.340.8 10.4£0.5 10. 149,06
Lab (Cs 137) 13.740.9 17.240.9 16.216.8
115-88 CaF »:Mn Field Site 1 32.3+1.2 29.7¢1.5% 28.9+12.4
Bulbs Field Site 2 9.0¢1.0 10.440.5 10.1¢9.0
Lab (Cs-137) 15.840.9 17.240.9 16.2¢6.8
115-8C CaSCq:0y Field Site 1 32.340.7 29.7+1.5 28.9112.4
Cards Field Site ? 10.640.6 . 10.440.5 10.149.0

Lab ("‘-‘l 3/

18.1¢0.8

17.240.9 16.7¢6.8

3 Lab result given is the mean +2 standard deviations of three determinations.,
b Second International Intercomparison of Environmental Dosimeters conducted in April of 1976 by the Heallh
and Safety Laboratory (GASL), New York, New York, and the School of Public Health of the Usivorsity ot

Texas, Houston, Texas.

an

Mean +2

Value determined Gy sponsor of the intercomparison using continuously operated pressurized 1on Chamber .
standard deviations of results obtained by all laboratories participating n the pregram.

2 Third International Intercomparison of Envircnmental Dosimeters conducted in summer of 1977 by Uah Kidye
National Laboratory and the School of Public Health of the University of Texas, Houston, Texas.

f Fourth International Intercomparison of fnvironmental Dos‘meters conducted in summer of 1979 by the
School of Public Health of the University of Texas, Houston, Texas.

9 Fifth International Intercomparison of tnvironmental Dosimeter conducted in fall of 1980 at Idaho Falle,
Idaho and sponsored by the School of Public Health of the University of Texas, Houston, Texas and

Environmental Measc-ements Laboratory, New York, New York, U.S. Department of Energy.
Seventh International Intercomparison of Environmental Dosimeters conducted in the spring and summer of

1984 at Las Vegas, Nevada, and sponsored by the U.S. Department of Energy, the U.S. Nuclear Regulatory

Commission, and the U.S. tnvironmental Protection Agency.
fighih International Intercomparison of Environmental Dosimeters conducted in the fall and winter of

1985-1986 at New York, New York, and sponsored by the U.S5. Department of Energy.



Table A-3, [In-house spiked samples.
Concentration in pCi/)
Lab Sample Date TIML Result Known fxpected
Code Type Collected Analysis n=3 Activity Precision
ls, n=33
QC-MI-§ Milk Feb. 1986 Sr-89 6.01.9 6.423.0 8.7
Sr-90 14.2+1.7 12.922.0 5.2
[-131 34.2:23.8 35.223.5 10.4
Cs-134 32.0¢1.8 27.3t5.0 8.7
Cs-137 35.8¢2.1 35.05.0 8.7
QC-w-14 water Mar. 1986 Sr-89 1.620.4 1.6¢1.0 7.1
S5r«Q0 2.420.2 2.422.0 4.2
QC-w-15 water Apr. 1986 1131 44.9:22.4 4]1.527.0 10.6
C0-60 10.621.7 12.15.0 7.10
Cs-134 30.242.4 25.828.0 7.10
Caala? 21.9:1.9 19.95.0 7.1
QC-M1-7 Milk Apr. 1986 I-131 39.743.3 41.5¢7.0 10.4
Cs-134 28.7£2.8 25.848.0 8.7
Cs=127 21.2¢2.8 19.9£5.0 8.7
SPW-1 Water May 1986 Gross alpna 15.8:1.8 18.025.0 5¢
QC-w-16 water June 1986 Gross alpha 16.220.7 16.922.5 8.7
Gross beta 38.4+3.5 30.225.0 8.7
QC-M1-9 Milk June 1926 Sr-89 <1.0 0.0 7.10
Sr-90 12.621.8 12,323.0 4,2b
[-131 38.9:7.0 34.8:7.0 10.4
Cs-134 33.0£3.4 36.125.0 8.7
Cs-137 38.5+2.8 39.0¢5.0 8.7
SPW-2 Water June 1986 Gross alpha 16.8:1.8 18.0¢5.0 5¢
SPW-3 aater June 1986 Gross alpha 17.7:20.8 18.0¢5.0 5¢
QC-w-18 water Sep. 1986 Cs-134 34.725.6 31.325.0 8.7
Cs=137 §1.147.0 43,348.0 8.7
QC-W-19 water Sep. 1986 Sr-89 13.6¢4.1 15.6£3.5 7.10
Sr-90 6.4¢1.6 6.242.0 4,20




Table A-3. In.house spiked samples !continued)

Concentration in pCi/)

Lab Sample Date B esu RNOWN Txpected
Coge Type Coilected Analysis n=3 Activity Precision
ls, n=34
QC-w-21 Water Oct. 1986 Co-60 19.2#2.2 18.5£3.0 8.7
Cs-134 31.7¢5.2 25.6¢8.0 8.7
Cs-137 23.821.0 21.625.0 8.7
QC-M]-11 Milk Oct 1986 SreR9 12.3¢1.8 14.323.0 8.7
QC-W-20 Water Nov. 1986 H-3 3855¢180 3960£350  S200
QC-W=22 Water Dec. 1986 Gross a'pha 4.8:1.4 11.2#4.0 8.7
Gross beta 21.7¢2.0 23.825.0 B.7
QC-W-23 Water J? . 1987 [-131 29.822.5 27.9£2.0 10.4
QC-M1.12 Milk Jan, 1987 1-131 36.5¢1.3 32.525.0 10.4
Cs-137 32.624.2 27.428.0 8.7
SPM-13 Milk Jan 1987 Sr«8% 10.422.1 12.224.0 8.7
( Sr'go 1‘.&106 1206:300 5.2
[-131 49,.5¢1.2 54.928.0 10.4
Cs-134 1.6 0.0 8.7
Cs-137 33.320.6 27.418.0 8.7
SPW-24 Water Mar 1987 Sr-89 24.7+3.6 25.925.0 8.7
Sr«90 23.9+£3.8 22.8:8.0 5.2
SPW-28 water Apr 1987 1131 28.0:1.9 29.325.0 10.6
SPM-14 Milk Apr 1987 [«131 25.082.2 23.925.0 10.4
Cs-134 2.1 0.0 8.7
Cs-137 34.2:2.0 27.2¢7.0 8.7
SPW-26 wWater Jun 1987 He3 3422+100 33622300 520
Co-60 24.8¢) .4 26.5¢7.0 8.7
Ce-134 2.0 0.0 8.7
Cs-137 21.240.5 21.6£7.0 8.7
SPW.27 water Jun 1987 Gr., alpha 8.5#1.9 10.124.0 8.7
Gr. beta 22.6¢1.9 21.2¢5.0 8.7
SPW-28 Water Jun 1987 Gr. alpha 8.7¢1.3 10.124.0 8.7
Gr. beta 12.2¢5.2 9.443.0 8.7
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Table A3, In-house spiced samples (continued)

Concentration in pli/l

Lab Sample Date TIMO ®esuTt Known Expected
Code Type Collected Analysis n=3 Activity Precision
lg, n=39

SPW-29 Water Jun 1987 Gr. alpha 16.4#1.3 18.9¢5.0 8.7

Gr. beta 15.924.0 11.824.0 8.7

SPM-15§ Milk Jul 1987 Sr-89 19.4:1.6 18.8+£3.5 $5.2

1-131 43.5+0.7 45.2¢7 .0 10.4

Cs-134 17.9¢2.2 16.0¢5.3 8.7

Cs-137 25.421.8 22.7¢5.0 8.7

SPR-30 Water Sep 1987 Sr-89 17.5¢3.0 14.3¢5.0 8.7

Sr-90 18.422.2 17.522.¢ 5.2

SPW-31 Water Oct 1987 He3 2053493 2059+306 520

3 n=3 ynless noted otherwise.
n=2,
C n=l,
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Table A-4.

In-house "blank" samples,

Concentration in pCi/}

Acceptance
L.ab Sample Date Results Criteria
Code Type Collected Analysis (4.660 ) (4.660 )
BL-1 D.l. Water Nov. 1985 Gross alpha <0.1 <]
Gross beta <C.4 4
8L-2 D.1. Wuter Nov. 1985 Cs<137 (gamma) <1.9 <10
BL-3 0.1. wWater Nov. 1985 Sr-89 <0.5 <5
Sr-90 <0.6 <1
BL-5 D.l. Water Nov. 1935 Ra-226 <0.4 <]
Ra-228 <0.4 <1
SPW-2:u05 D.1. Water Apr. 1985 Gross alpha <0.6 <]
Greoes beta £2.2 4
Sr<59 <0.2 <5
Sr.g) <0.4 <1
1-131 <0.2 <1
Cs-137 (gamma) <7.4 <10
BL-6 D.1. Water Apr. 1986 Gross alpha <0.4 9|
BL-7 D.1. Water Apr. 1986 Gross alpha <0.4 <1
BL-8 D.1. Water June 1986 Gross slpha <0.4 <1
8L-9 D.1. Water June 1986 Gross alpha <0.3 <1
SPW-318% C.I. wWater Jan 1987 Ra-276 <0.1 <1
Ra-223 <0.9 <1
SPS-3292 Milk Jan 1887 1-131 <0.1 <1
Cs-134 6.2 <10
Cs-137 <6.4 <10
SPW-3554 D.I. wWater Feb 1987 He3 <180 <300
Gross beta 2.6 {4
SPS-3555 Milk Feb 1987 Sr-89 <0.6 <5
Sr-90 1.9£0.49 <1
SPS-3731 Milk Mar 1687 Cs-134 2.2 <10
Cs-137 2.5 <10

3 Low level (1 - 4 pCi/Y1) of Sr-90 concentration in milk is not unusual.
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Table A-4. [n-house "blank" samples (continued).

¢

Concentration in pCi/l

ACCeptance
Lab Sample Date Results Criteria
Code Type Collected Analysis (4.660 ) (4.660 )
SPS<3732 D.1. wWater Mar 1987 Sr-89 <0.9 8
Sr-90 <0.8 <l
1-131 <0.2 <1
Co-60 <2.3 <10
Cs-134(G) 2.2 <10
Cs-137(G) 2.4 <10
Ra-276 <0.1 <1
Ra-228 <1.0 <1
Np-237 <0.04 <1
Th-230 <0.05 <0.1
Th-232 <0.02 <0.1
11234 <0.05 <0.1
U-235 0.03 <C.1
U-238 <0.M? <0.1
SPS-4023 Milk May 1987 1-131 <0.1 <]
SPS-4203 D.1. Water May 1387 Gross alpha <0.7 <1
<: Gross beta 1.7 <4
SPS-42704 Milk May 1987 Sr-89 <0.5 <5
Sr-90 2.420.62 <1
SPS-43%80 Milk Jun 1987 Cs-134 <4.7 <10
Cs-137 ¢5.2 <10
SPS-4391 D.I. Water Jun 1987 Sr-86 <U. 4 $§
Sr-8C <0.4 4 |
l-121 <0.1 <1
Co-60 <3.8 <10
Cs-137 <5.7 <10
Ra-226 <0.1 <l
R3.728 <0.9 <l
SPW-4627 D.1. wWater Aug 1987 Gross alpha 0.6 <1
Gruss beta <l.4 <4
Tritium <150
SPS-4528 Milk Aug 1637 Sr-89 <0.6 ¢
Sr-80 2.4:0.6 <1
SPS-4847 Milk Sep 1987 Cs-134 <4.4 <1C
Cs-137 <5.3 <10

2 Low level (1 - 4 pCi/1) of Sr-90 concentration in milk is not unusual.

A-21




Table A-d4. [n-hoyse “blank" samples (continued),

Concentration in pCi/!

Acceptance
Lab Sample Date Results Criteria
Code Type Collected Analysis (4.660 ) (4.66 0 )

$PS-4848 D.l. water Sep 1287 1-131 <Q 2 <1
SPw-4849 D.1. Water Sep 1987 Co-60 4.1 . <10
(s-124 <4.8 <10

Cs-137 <4.,0 <10

Sr-89 <0.7 5

Sr-90 <0.7 <1

SPK-4850 D.]. wWater Sep 1987 Th-228 <0.04 <1
Th-232 <0.8 <1

U-2234 <0.03 <1

U«235 <N.03 <1

U-238 <0.02 <1

An-241 <C.06 <1

Cn-242 <0.04 <]

Ra-226 <0.1 <1

Ra-228 <1.0 <2

‘{Q SPW-4859 D.!. Water Oct 1987 Fee5% <0.5 <1
SPS-5348 Milk Dec 1937 Cs-134 2.3 <10
Cs-137 2.8 <10

$Pw-5384 Water Dec 1887 Co-60 2.5 <10
Cs-134 2.6 <10

Cs-137 2.8 <10

1-131 <0.2 <]

Ra-226 <0.1 <1

Ra-228 <l.2 <2

Sr-89 <0.5 <1

Sr-90 <0.4 <1

SPw-5385 Water Nov 1987 Gr. alpha <0.4 <1
br. beta 2.2 <4

Fe-5% <C.3 <1

SPS-5386 M1k Jan 983 1131 <0.1 <1

SPW-5448 "Dead" wWater Jan 1988 H-3 <177 <300




May 2, 1988
LIC-88-327

Omaha Public Power District
1622 Harney Omaha. Nebraska 68102 2247
402/536 4000

U. §. Nuclear Requlatory Commission

Attn: Document Con
Washington, DC 205

Reference: Dock

Gentlemen:
SUBJECT:

Pleasa find enclos
Report for the per
submitted in accor
5.9.4b.

Sincerely,

R. L. Andrews
Division Manager
Nuclear Production

RLA/me

cc: LeBoeuf, lamb,
1333 New Hamps
Washingtcen, OC
R. D. Martin,
A. Bournia, NI

P, H. Harrell,
American Nucle
Roger Lochran,

trol Desk
55

et No. 50-285

Radiologica! Envirormental Operiting Report for 1987

ed one (i) copy of the Radiniogical Environmental Operating

iod January 1, 1987 to Deci:mber 31, 1987.

This repart is

dance with the Fort Calhcun Station Technical Specifications

leiby & MacRae

hire Ave., N.W,

L’vb“jb
NRC Regional Administrator

.
(. Project Manager

Senior Resident Inspector
ar [nsurers
University of lowa Hygienic Lab



