
.

%- .*
,

i ,

' -

-
-

e-. .. .. . . . .. . ..

.: . . . , , . .. .

,.

'
---...m.

Omaha Public Power District '

444 South 16th FtTeet Mall
Omaha, Nebraska 68102-2247

40U652@April 23, 1992
LIC-92-160R

V. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Mail Station Pl-137
Washington, DC 20555

Reference: Docket No. 50-285

Gentlemen:

SUBJECT: Fort Calhoun Station 1991 Radiological Environmental Operating
Report

In accordance with Fort Calhoun Station Technical Specification 5.9.4.b, Omaha
Public Power District is enclosing one copy of the 1991 Radiological
Environmental Operating Report. This report is for the period from January 1
1991 through December 31, 1991. The data was taken in accordance with Technical
Specification 5.9.4.b and the Offsite Dose Calculation Manual.

If you should have any questions, please contact me.

Sincerely,

w. 21Xu
W. G. Gates
Division Manager
Nuclear Operations

WGG/sel-

Enclosure

c: LeBoeuf, Lamb, Leiby & MacRae
D. L. Wigginton, NRC Senior Project Manager

. D. Bloom, NRC Project Engineer.
R. D. Martin, NRC Regional Administrator, Region IV
R. P. Mullikin, NRC Senior Resident Inspector
American Nuclear Insurers

i Marinea Mehrhoff, University of Iowa

|

9204300270 911231
PDR ADOCK 05000285
R PDR . ,

'

~~'" '
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5.9.4.b Radioloaical Environmental Operatina Reoert Summary

1. Table 1 describes for each sample class, the collection
frequency, number of sample locations and the number of
samples collected during this period.

2. A statistical evaluation of the program findings is
presented in Table 2. For each sample type and analysis
this table considers all indicator locations, all control
locations, and the location with the highest annual mean
result. Table 2 contains the following information:

A. The total number of analyses.

B. The fraction of these analyses yielding detect ole
results (i.e., results above the highest lower limit
of dete: tion (LLD) for the period).

C. The average, lowest and highest results.

The distance and direction relative to the reactor
containment building are specified for the location with the
highest annual mean.

No Station effect on the environment was indicated.

3. All analyses of gamma isotopes for fish were below the
analysis detection level except for one buffalo and gizzard
shad composite sample which indicated 0.057 pCi/gm. No
plant attributable effect is indicated, as supported by the
lower than LLD results for all the other fish and surface
water analyses.

4. Table 3 is a listing of missed samples.
_

5. Appendix A contairs a description of the Interlaboratory
Comparison Program Results.

6. The land use survey is conducted biennially. The last
survey was completed in 1990; the next survey will be
performed during 1992.

7. The limits of Technical Specification 2.1.3 were not
exceeded by the primary coolant during the reporting period.

April 1992 Page 1
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ENVIRONMENTAL MONITORING

TECHNICAL SPECIFICATION (5.9.4.b)

January 1, 1991 to 3ecember 31, 1991
l
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TABLE 1.0

^

Environmental SamDie Collection Proaram

Number of
Collection .: Number _of SamplesSample Class '
: Frequency ; Sample Locations Collected-

This Period

Background Radiation (TLDs) Quarterly Eleven (11) 44

Air Particulates Weekly Five (5) 256

Airborne Iodine -Weekly Five (5) 256

Milk Semimonthly Three (3) 33

Surface Water Monthly Three (3) 36
'

Fish Annually Two (2) 8

Mud and Silt Semiannually One (1) 2

Food Crops Annually Four (4) 11

TOTAL 646

'

April _1992 Page 3
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Table 2.0 Radiological Environmental Monitoring Progran Sumary.

$
$ Mame of Facility __,' Fort Calhoun fluclear Power Station - Unit 1 Docket ho. 50-265

Location of facility ' Washington. Nebraska Reporting Period Janua ry - Dece c.ber,1991

(County, State)

Indicator Location with Highest Control
Sample Type and' Locations Annual Mean Locations humber of

Type Number of Mean (F)C Mean ( F ) $- - Mean (F)C feon-routine
(Units). Analysesa Ltob Rangec Locationd RangeC Ransec Resultse

Background Gamma 44 0.5 1.4 (40/40) OfE. E.O.F. 81dg. 1.8 (4/4) 1.8 (4/4) 0

Radiation (1LD) (1.1-1.8) 17.5 mi SE of (1.6-1.9) (1.6-1.9) '
'

(mR/ week) Reactor

Af rbo rne GB 256 0.006 0.021 (201/205) CAG. Onsite Station 0.023 (50/52) 0.022 (51/51) O

Particulatas - (0.006-0.056 ) fe. 2 (0.007-0.054) (0.010-0.047)
i(pC1/m3)

Gs 20 t

Cs-134 '0.002 <LLD - - 'LLD 0
:

Cs-137 0.002 LD - - <tLD 0
i

'
Other gamas 0.002 <tLD - - <1LD 0

Ai rbo rne 1-131 256 0.07f <1LD - - 'LLD 0

lodine
(pC1/m3)

Mil k. F re sh 1-131 33 0.5 <LLD - - 'LLD 0

(pC1/L)
G5 33

K-40 150 1190 (22/22) 0-19. Flynn Dairy 1300 (11/11) 1280 (11/11) 0

1960-1460) 0.8 mi 9 206* (1150-1460) (1130-1400)

Cs-134 15 <tLD - - <tLD 0

Cs-137 15 <LLD - - 'LLD 0

Other gamas 15 <tLD - - (LLD 0

'E
%
>
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Table 2.0 Radiological Environmental Monitoring Program Sumary (continued)
w
W

Name of facility fort Calhoun Naclear Poner Station - Unit 1 Docket No. 50-285@
to

Location of Facility Washint; ton Nebraska Reporting Period January - December,1991

(County. State)

Indicator Location with Highest Cont rol

Saipl e Type and Locations Annual Mean Locations Number of

Type Numcer of Mean (F)C Fiean (f)' Mean (F)C fum- routine
C Pesultse

(Units) Analysesa LLDb Ranger Locationd RangeC Range

Surf ce Water GS 36

(p 't )
Cs-134 15 <LLD - - <tLO O

Cs-137 18 <LLD - - <tLD 0

Other Gammas 15 <tLO - - <t L D 0

H-3 12 300 (LLO - - <LLD 0

fish GS 8

Mn- 54 0.039 <LLO - - < LL D 0(pci/g wet)

Co-58 0.036 <tLD - - <lLD 0

Co-60 0.036 <tLD - - <Ltu 0

2n-65 0.073 <tLD - - <LLD 0

Cs-134 0.028 <LLD - - <tLD 0

Cs-137 0.023 0.057 (1/1) Plant Site Area 0.057 (1/1) <LLD 0

Other Grimas9 0.051 (LLD - - <LL D 0

GS 2
fud and Silt

Cs-134 0.026 <tL D - - None 0|(pCi/gdry)
|
,! Cs-137 0.030 0.078 (2/2) 0-13. Downstream 0.078 (2/2) hone 0o

g (0.056-0.10) 0.5 mi a 106* (0.056-0.10)*
!to

| Other Grenas 0.037 (LLD - - hone 0

1
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Table 2.0 Radiolo9 cal Environmental Monitoring Program Sumary (continued)f
e-
O
'" Name of Facility Fort Calhoun Nuclear Power Station - Unit 1 Docket ho. 50-285

Location of Facility Washi ngton, ~ Neb rask a Reporting Feriod January - December.1991

(County, State)

Indicator Location with Highest Cont rol
Sample Type and Locations Annual Mean Locations Numbs 7 of

Type Number of Mean (F)c Nan U P Fiean IF)C Non-e ine
(Units) : Analysesa LLDb RangeC Locationd RangeC Rangec Results' -

!

; Fnod Crops GS 11 i
(pCf/g wed

Mn-54 0.034 <LLD - - qLD 0 !
!

Co-58 0.036 <tLD - - <ttD 0

Co-60 0.039 <LLD - - <LLD 0
g

Fe-59 0.094 <LLD - - <tLD 0

Zn-65 0.074 <LL D - - <LtD 0

Zr-Nb-95 0.051 <tLD - - <tLD 0

(s-134 0.028 (LLD - - <LLO O
'

Cs-137 0.029 <tLD - - <LLD 0
,

Ba-La-140 0.060 <tLD - - <tLD 0

a GB = Gross beta; G5 = gamma scan. .

b LLD = Lower limit of detection (based on 95% confidence level).
'

c Mein and range are based on detectable measurements only (i.e., >LLD). Fraction of detectable measurements at specified locations is
indicated in parentheses (F). . |

d Locations are specified: (1) by code, (2) by name, and (3) by distance and direction relative to Reactor Containment Building. ,

e Non-routine results are those which exceed ten times the coatrol station value. If no control station value is available, the result '

is considered non-routine if it exceeds ten times the typical pre-operational value for the medium or location. t

f Six resul ts (1.85. 4.06, 0.17, 0.083, 0.19, and 0.16) are excluded f rom the determination of LLD. They resulted f rom low |y
m volumes.
j 9 Value given is for Ru-103.

cn I
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TABLE 3.0

Listino of Missed Samples
!

Sample Type location Coll ction Cata - Reason
.

Air Particulate / Air Iodino OAF 05/01/91 Out of service
temporarily due to
procedural
holdpoint

Air Particulate / Air Iodine OAH 06/05/91 Unit out of
service for
maintenance

Air Particulate / Air Iodine OAF 12/11/91 Power o"tage at
pump site

Air Particulate / Air Iodine OAJ 12/18/91 Unit out of
service for
maintenance

!

l

|
g

|

|

I
|

|
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APPENDIX A

INTERLABORATORY COMPAk.5ON PROGRAM RESULTS

NOTE: TIML participates in intercomparison studies administered by U.S. EPA Environmental
Monitoring Systems Laboratory, Las Vegas, Nevada. The results are reported in Appendix A t

- Also reported are results of in house ylkes and blanks. Appendix A is updated twice a year; the
complete Appendix is ir cluded in January and July monthly reports only Please refer to January
and July reports for information.

January,1992

. . _ _ . . _ _ _ _ _ . _ _ _ _ .. - _- . .



__ _ . _ _ _ _ - _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ - - _ _ _ - . . _

. . ;

.

. .

Appendix 3

:

Engt-taboratory Comparison Program Results
1
1

) Tcledyne isotopes Midwest laboratory (formerly Hazleton Environmental Sciences) has participated in
1

j interlaboratory comparison (crosscheck) pmgrams since the tormulation of its quality control program in
December 1971. These programs are operated by agencies which supply environmental type samples (e.g.,'

milk or water) coritairiing; concentrations of radionuclides known to the issuing agency but not te ,
partiupant hboratories. The purpcse of such a program is to provide an independent check on the |

,

laboratory's analytical procedures and to alert it to any posible problems.
'

1
; Participant laboratories measure the concentration of specified radionuclides and report them to th(
!

issuing agency. Several months later, the agency reports the known values to the participant laboratories
and specifies control limits. Results consistently higher or lower than the known values or outside the
control limits indicate a need to check the instruments or procedures used.

i 'fhe results in Table A 1 were obtained H. rough participation in the environmental sample crosscheci
'

program for milk, water, air filters, and food samples dudng the period January 1988 through November
1991. This program has been conducted by the U.S. Environmental Protection Agency intercomparisor

'

and Calibration Section, Quality Assurance Branch, Environmental Monitoring and Support laboratory,
las Vegas, Nevada.

The results in Table A 2 were obtained for thermoluminescent dosimeters (TLDs) during the period 1976 |

1977,1979,1980,1984, and 1985-86 through participation in the Second, Third, Fourth, Fifth, Seventh, and '
Eighth International Intercomparison of Environmental Dostraters under the sponsorships listed ir

! Table A-2. Also Teledyne testing results are listed,
1

Table A-3 lists results of the analyses on in house spiked samples.
l

Table A-4 lists results of the analyses on in-house " blank" samples.

Attachment B lists acceptance criteria for " spiked" samples.

Addendum to Appendix A provides explanation for out-of limit results.

,

A- 2
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Table A-1. U.S. Environmental Protection Agency's crosschuk program, comparison of EPA and Teledyne
Isotopes Midwest bboratory results for milk, water, air filters, and food sampws,1988 through- -

1991.a

|
,

Concentration in oCi/Lb ;

EPA Remild
lab Sample Date TIML Result Control
Code Type Collected Analysis 12 0C 1s, N=1 Limits |

STW-521 Water Jan 1988 Sr 89 27.315.0 30.015.0 21.3-38.7
Sr-90 15.311.2 15.011.5 12.4 17.6

STW 523 - Water Jan 1988 Gr. alpha 2.311.2 4.015.0 0.0-12.7
Gr. beta 7.711.2 8.0iM 0.0-16.7

STF 524 Food Jan 1988 Sr 89 44.014.0 46.015.0 37.3-54 7
Sr 90 53.012.0 55.012.8 50.2 59.8
l-131 102.314.2 102.0110.2 84.3-119.7
Cs 137 95.716.4 91.015.0 82.3-99.7
K 1011i158 1230162 1124-1336

STW-525 Water Feb l988 Cc>-60 69.312.3 69.015.0 60.3-77.7
Zo-65 99.013.4 94.019.4 77.7 110.3
Ru-106 92.7114.4 105.0110.5 86.8-123.2
Cs-134 61.718.0 64.015.0 55.3-72.7
Cs 137 99.713.0 94.015.0 85.3-102.7

STW-526 Water Feb l988 H3 34531103 33271362 2700-3954
.

STW 527 Water Feb l988 Uranium 3.010.0 3.016.0 0.0-13.4

STM 528 Milk Feb 1988 I-131 4.7il.2 4.0i0.4 3.3-4.7

STW-529 Water Mar 1988 Ra-226 7.110.6 7.611.1 5.6-9.6

Ra-228 nae 7.711.2 5.7-9.7

STW 530 Water Mar 1988 Gr. alpha 4.311.2 6.015.0 0.0-14.7
Gr. beta 13.311.3 13.015.0 4.3-21.7

STAF-531 Air Filter Mar 1988 Gr. alpha 21.012.0 20.015.0 11.3-28.7
Gr. beta 48.010.0 50.015.0 41.3 58.7
Sr-90 16.711.2 17.011.5 14.4-19.6
Ce137 18.7il.3 16.015.0 7.3-24.7

STW-532 Water Apr 1988 I-131 9 012.0 7.510 8 6.2-8.8

A- 3
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Toble A 1. (continued)
). .

I
Concentration in oCl/Lb

FPA Resultd i

Ido Sample Date TIML Result Control |

Code Type Collected Analysis 12cc 1 s, N=1 Limits
i

- |

STW-533 Water Apr 1988
534 (Blind)

Sample A Gr. alpha NDI 46.0111.0 27.0-65.0
Ra-226 ND 6.411.0 4.7-8.1 4

Ra.228 ND 5.6i0.8 4.27.0
Urantum 6.016.0 6.016.0 0.0 16.4

Sample B Gr. beta ND 57.015.0 48.3-65.7
Sr 89 3311.2 5.015.0 0.0-13.7
Sr 90 5.311.2 5.011.5 2.47.6
Co-60 633113 50.015.0 41.3-58.7
Cs-134 7.711.2 7.015.0 0.0 15.7
Cs-137 8311.2 7.015.0 0.0-15.7

STU 535 Urine Apr 1988 H-3 64831155 62021620 5128-7276

STW-536 Water Apr 1988 Sr-89 14.711 3 20.015.0 11.3 28.7
Sr-90 20.0+2.0 20.011.5 17.4-22.6

STW-538 Water Jun 1988 Cr-51 331.7113.0 302.0130.0 250.0-354.0
Co-60 16.012.0 15.015.0 6 3-23.7
Zn-65 107.7111.4 101.0110.0 83.7 1183
Ru 106 191.3111.0 195.0120.0 160.4-229.6
Cs-134 18314.6 20.015.0 11.3-28.7
Cs-137 26311.2 25.015.0 163-33.7

STW-539 Water Jun 1988 H-3 5586192 5565i557 4600-6530

STM-541 Milk Jun 1988 Sr-89 33.7111.4 40.015.0 31.3-48.7
Sr-90 55315.8 60.013.0 54.8-65.2
I-131 103.713.1 94.019.0 78.4-109.6
Cs-137 52.713.1 51/}i5.0 42.3-59.7
K 1587123 1600180 1461-1739

STW 542 Water Jul 1988 Gr. alpha 8.714.2 15.015.0 6.3-23.7-
Gr. beta 5311.2 4.015.0 0.0-12.7

STF-543 Food Jul1988 Sr 89 NDI 33.015.0 24.3-41.7
Sr90 ND 34.0i2.0 30.5-37.5
1-131 115.0153 107.0111.0 88.0-126.0
Cs-137 52.716.4 49.015.0 40.3-57.7
K 11901f6 1240162 1133-1347

:

A- 4
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Table A-1. (continued).

Concentration in oCl/Lb
EPA Resultd

Lab Sample Date TIML Result Control
Ccde Type Collected Analysis 120C 1s, N=1 Limits

STW 544 Water Aug 1988 !=131 80.010.0 76.018.0 62.1 89.9
,

STW 545 Water Aug 1988 Pu 239 11.010.2 10.211.0 8.5-11.9

STW 546 - Water Aug 1988 Uranium 6.010.0 6.016.0 0.0 16.4

STAF 547 Air Filter Aug 1988 Gr. alplu 8.010.0 8.015.0 0.0-16.7
Gr. beta 26.311.2 29.015.0 20.3 37.7
Sr 90 8.012.0 8.011.5 5.4-10.6
Cs-t37 13.012.0 12.015.0 3.3-20.7

STW-548 Water Sep 1988 Ra 226 9.310.5 8.412.6 6.2-10.6
Ra-228 5.810.4 5.411.6 4.0-6.8

STW 519_ Water Sep 1988 Gr. alpha 7.012.0 8.015.0 0.0-16.7
Gr. beta 11.311.2 10.015.0 1.3-18.7

STW 550 Water Oct 1988 Cr 51 252.0114.0 251.0125.0 2c1.7 2941
Co-60 26.012.0 25.015.0 16.3 3'
Zn-65 158.3110.2 151.0115.0 125.0177.v
Ru 106 153.019.2 152.0115.0 126.0-178.0

Cs-134 23.715.0 25.0i5.0 16.3-33.7 ,

Cs 137 16.311.2 15.015.0 6.3 23.7

STW 551 Weter Oct 1988 H-3 23331127 2316 350 1710-2927

STW 552 Water Oct 1988
553 - (Blind)

Sample A Gr. alpha 38.318.0 41.0110.0 23.7 58.3
Ra 226 4.5fD.5 5.010.8 3.6-6.4

Ra 228 4.410.6 5.210.8 3.64.4-i

Uranium 4.7il.2 5.016.0 0.0-15.4

Sample B Gr. beta 51.313.0 54.015.0 45.3-62.7

Sr-89 3.711.2 11.015.0 2.3 19.7
- Sr-90 10.711.2 10.011.5 7,4-12.6

Cs-134 15.3i2.3 15.015.0 6.3-23.7

Cs-137 16.7il.2 15.015.0 6.3-23.7
|

|

. .

A- 5
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Table A-1. kontinued)
~

Concentration in oCl/Lb
EPA Resultd

lab Sample Date TIML Result Control
Code Type Coll &ted Analysis 12aC 1s, N=1 Limits

STM 554 Milk Oct 1988 Sr 89 40.317.0 40.015.0 31.3-48.7
Sr 90 51.012.0 60.013.0 54 S 65.2
I-131 94.013.4 91.019.0 75.4-106.6
Cs-137 45.014.0 50.015.0 41.3 58.7
K 1500145 1600180 1461 1739

STU 555 Urine Nov 1988 H3 30301209 30251359 2403 3647

STW-556 Water Nov 1988 Gr. alpha 9.0f3.5 9.015.0 0.3 17;/
Gr. beta 9.711.2 9.015.0 0.3-17.7

STW-557 Water Dec 1988 I-131 108.7i3.0 115.0112.0 94.2 135.8

STW 559 Water Jan 1989 Sr-89 40.013.7 40.015.0 31.3-48.7
'

Sr 90 24.3i3.1 25.011.5 22.4-27.6

STW 560 Water Jan 1989 Pu 239 5.811.1 4.210.4 3.5-4.9

STW-561 Water Jan 1989 Gr. alpha - 7.311.2 8.015.0 0.0 16.7
Gr. beta 5.311.2 4.015.0 0.0 12.7

STW-562 Water Feb 1989 Cr-51 245146 235i24 193.4-276.6
Co-60 10.012.0 10.015.0 1.3 18.7
Zn 65 170110 159116 139.2 186.7
Ru-106 18117.6 178118 146 S 209.2
Cs-134 9.7i3.0 10.015.0 1.3 18.7
Cs-137 11.7tl.2 10.015.0 1.3-18.7

STW 563 Water Feb 1989 I-131 109.0i4.0 106.0111.0 86 9-125.1

STW-564 Water Feb l989 H3 2820i20 2754i356 2137 3371
'

STW-565 ' Water Mar 1989 Ra 226 4.210.3 4.910.7 3.7-6.1

Ra-228 1.911.0 1.710.3 1,22.2

STW-566 Water Mar 1989 U 3.0do.0 5.016.0 0.0-15.4

STAF-567 Air Filter Mar 1989 Gr. alpha 21.711.2 21.015.0 12.3-29,7

Gr. beta 68.3i4.2 62.015.0 53.3-70.7
Sr-90 20.0i2.0 20.011.5 17.4-22.6
Cs-137 21.311.2 20.015.0 11.3-28.7

A- 6
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'Table A 1, (continued)

' ~

CgpSrntration in pCl/Lb
dFPA EcEli _ i

lab Sample Date TIML Result Control
Code Type Collected Analysis 12aC 18, N=1 Limits

,

1.

STW-568 Water Apr 1989
569 (Blind)

Sample A Cr. alpha 22.712.3 29.017.0 16.9-41.2 |
'9 226 3.610.6 3.510.5 2.6-4.4
Ra 228 2.611.0 3.6i0.5 2.7-4.5 ;

U 3.010.0 3.016.0 0.0 13.4 :

Sample B Gr. beta 52.316.1 57.015.0 43.3-65.7
Sr 89 9.315.4 8.015.0 0.0 16.7
Sr 90 7.010.0 8.011.5 5.4 10.6
Cs 1M 21.015.2 20.015.0 11 3-23.7
Cs 137 23.012.0 20.015.0 11 S 28.7

STM 570 Milk Apr 1989 Sr 89 26.0110.0 39.015.0 30.3-47.7
Sr 90 45.714.2 55.013.0 49.8-60.2
Cs 137 S4.016.9 50.015.0 41358.7
K-40 15211208 1600180 1461 1739

STW 5718 Water May 1989 Sr-89 <0.7 6.015.0 0.0-14 /.

St 90 5.011.0 6.011.5 3.4-8.6

STW-577. Water May 1989 Cr, alpha 24.012.0 30.018.0 16.1 43.9
Cr. beta 49.3115.6 50.015.0 41.3 58.7

STW-573 Water Jun 1989 Be133 50.711.2 49.015.0 40.3-57.7
Co-60 31.312.3 31.015.0 22.3-39.7
Zn-65 167110 165il7 135.6-194.4
Ru-106 123i9.2 128113 105.5-150.5
Cs-1M 40.311.2 3915 30.3-47.7
Cs-137 22.311.2 2015 11.3 28.7

STW-574 Water jun 1989 H3 45131136 4503i450 3724-5282

STW-575 Water Jul 1989 Ra-226 16.813.1 17.712.7 13.0 22.4
R,228 13.813.7 18.3i2.7 13.6-23.0

STW-576 Water Jul1989 U 40.311.2 41.016.0 30.6i51.4

STW-577 Water Aug 1989 I-131 84.715.8 83.013.0 69.1-96.9

STAF 579 Air Filter Aug 198) Gr. alplu 6.010.0 015.0- 0.0 14.7
Cs-137 10.312.3 " '15.0 1 3-18.'

A- 7
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Table A-1. (continued),

c

Concentration in pCl/Lb
EPA Resultd

, _

Sampic Date TIML Result Controllab
Code Type Collected AnalysLs 12oC 1s, N=1 Limits

$TW 580 Water Sep 1989 Sr 89 14.711.2 14.015.0 5.3-22.7
,

Sr 90 9.7tl.2 10.0il.5 7.4-12.6
'

STW 581 Water Sep 1989 Gr. alpha 5.010.0 4.015.0 0.0-12.7
Gr. beta 8.7123 6.015.0 0.0 14.7

STW 583 Water Oct 1989 Ba 133 60 3110.0 59.016.0 - 48.6-69.4
Co-40 29.014.0 30.015.0 21.1 38.7
Zn 65 132.316.0 129.0113.0 106.5 151.5
Ru 106 155316.1 161.0116.0 1333-188.7
Cs-134 30.716.1 29.015.0 20.3 37.7
Cs 137 66314.6 59.015.0 503167.7

STW-584 Water Oct 1989 H3 34071150 34961364 286614126

STW 585 Water Oct 1989
536 (Blind)

Sample A Gr. alpha 41.719.4 49.0112.0 28.2-69.8
Ra 226 7.910.4 8.4113 6.2-10.6
Ra-228 4.410.8 4.110.6 3.15.1
U 12.010.0 -12.0i6.0 1.6 22.4

Sample B Gr. beta 31.7i2 3 32.015.0 23 3-40.7
Sr 89 13314.2 15.015.0 63 23.7
Sr-90 7.012.0 7'li3.0 4.4-9.6--
Cs-134 5.010.0 5.0i5.0 0.0 13.7

! Cs-137 7.0do.0 5.015.0 0.0-13.7
!

STW-587 Water Nov 1989 Ra 226 7.910.4 8.7i13 6.4-11.0

|
Ra 228 8.911.2 9.311.2 6.9-11.7

STW-588 Water Nov 1989 U 15.010.08- 15.0t6.0 4.6.25.4

STW-589 Water Jan 1990 Sr-89 22.715.0 25.015.0 16.3-33.7
Sr-90 17.311.2 20.011.5 17.4 22.6

STW.S01 Water Jan 1990 Gr. alpha 10313.0 12.015.0 3 3-20.7
Gr. beta 12311.2 12.015.0 3 3-20.7 -

.-

|

t.
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Table A 1. (continued)
.

bConcentration in pCil.L _.
EPA Resultd

Lab Sample Date TIML Result Control
Ccce Type Collee.ed Analysis 12aC 1s, N=1 Limits

STW 392 Water Jan 1990 Co-60 14.7123 15f5.0 6.3-23.7
Zn 65 135.016.9 139.0114.0 114.8-163.2
Ru-106 133.3i13.4 139.0114.0 114.8-163.2
Cs 134 17.311.2 18.015.0 9.3 26.7
Cs-137 19.311.2 18.015.0 9.3 26.7
Ba 133 78.0H).0 74.017.0 61.9 86.1

STW-593 Water Feb l990 H3 4827183 49761498 4113-5839

STW 394 Water Mar 1990 Ra 226 5.010.2 4.910.7 4.15.7
Ra 228 13.510.7 12.711.9 9.4-16.0

STW 595 Water Mar 1990 U 4.010.0 4.016.0 0.0-14.4

STAF-596 Air Filter Mar 1990 Gr. alpha 7.311.2 5.015.0 0.0-13.7
Gr. beta 34.010.0 31.015.0 22.3-39.7
Sr-90 10.0 2 .0 10.011.5 7.4-12.6
Cs-137 9.311.2 10.015.0 1 3-18.7

STW-597 Water Apr1990
598 (Blind)

SampIr A Gr. alpha 81.013.5 90.0123.0 50.1 129.9
Ra-226 4.910.4 5.0i0.t' 3.6-6.4
Ra 228 10.610 3 10.211.5 7.6-12.8
U 18.7i3.0 20.016.0 9.6-30.4

Sample B Gr. beta 51.0110.1 52.015.0 43.3-60.7
Sr-89 9.3tl.2 10.0t5.0 1.3-18.7
Sr-90 10.313.1 10.011.5 8.3-11.7
Cs-1M 16.0f0.0 15.015.0 6.3-23.7

.

Cs-137 19.012.0 15.0i5.0 6.3-23.7

| STM 599 Milk Apr 1990. Sr-89 21.713.1 23.015.0 14.3-31.7
i Sr 90 21.0i7.0 23.0i5.0 14.3-31.7

1-131 98.7il.2 99.0110.0 81.7 i163
Cs-137 26.016.0 24.015.0 15.3 32.7
K 1300.0169.2 1550.0178.0 1414.7-1685.3

STW-600 Water May 1990 Sr-89 6.0i2.0 7.015.0 0.0 15.7
Sr- X) 6.7il.2 7.015.0 0.0-15.7

,

| STW 601 Water May 1990 Gr. alpha 11.012.0 22.0i6.0 11.6-32.-
! Gr. beta 123fl.2 15.0+5.0 6.3-23.7

-

|
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Table A 1. (continued)
* ~

Concentratten in DCl/l,b |
EPA Resultd !

lab Sample Date TIML Result Control
Code Type Collected analysis 12oC is, N=1 Limits

STW-602 Water Jun 1990 Co-6) 25.3i2.3 24.015.0 15.3-32.7
Zn-65 155.0110.6 148.0115.0 130.6 165.4
Ru 106 202.7117.2 210.0121.0 173.6 246.4
Cs-134 23.7i1.2 24.015.0 18.2 29.8
Cs 137 27.713.1 25.015.0 16.3 33.7
Ba 133 100.718.1 99.0110.0 81.7 1163

STW-603 Water Jun 1990 H3 2927i306 29331358 2312-3554

STW 604 Water Jul1990 Ra-226 11.810.9 12.111.8 9.0-15.2
Ra 228 4.1il.4 5.111.3 2.8-7.4

STW 605 Water Jul1990 U 20.311.7 20.813 0 15.6-26.0

STW 606 Water Aug 1990 1131 43.011.2 39.016.0 28.6149.4

STW 607 Water Aug 1990 Pu 239 10.011.7 9.110.9 7.5-10.7

STAF-608 Air Filter Aug 1990 Gr. alpha 14.0io.0 10.015.0 1.3-18.7
Gr. beta 65.3A1.2 62.015.0 53.3-70.7
St-90 19.016.9 20.015.0 11.3-28.7
Cs 137 19.0i2.0 20.015.0 11.3-28.7

STW-609 Water Sep 1990 Sr-89 9.012.0 10.015.0 1.3-18.7
Sr 90 9.0i2.0 9.015.0 03-17.7

STW-610 Water Sep 1990 - Gr. alpha 8.3i1.2 10.015.0 1.3 18.7
Gr. beta 10.311.2 10.015.0 1.3 18.7

STM 611 Milk Sep 1990 Sr-89 11.713.1 16.015.0 7.3-24.7
Sr-90 15.0io.0 20.015.0 11.3 28.7
I-131 63.0i6.0 58.016.0 47.6-68.4
Cs-137 20.0i2.0 20.015.0 11.3-28.7
K 1673.3170.2 1700.0185.0 1552.5-1847.5

STW-612 Water Oct 1990 Co40 20.3e'.1 20.015.0 11.3-28.7
Zn-65 115.3112.2 115.0112.0 94.2-135.8
Ru 106 152.018.0 151.0115.0 125.0-177.0
Cs-134 11.0d0.0 12.015.0 3.3-20.7
Cs-137 14.012.0 12.015.0 3.3-20.7
Ba-133 116.7d9.9 110.0i11.0 90.9 129.

STW-613 Water Oct 1993 H3 71671330 72031720 5954-8452-

A-10
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Table A 1. (continued)
.

Concentration in rCl/Lb
EPA Resultd

~

I.ab Sample Date TIML Result Control
Code Type Collected Analysis 12cc 1s, N=1 Limits

STW 614 Water Oct 1990 I
615

|
Sample A Gr. alpha 68.717.2 62.0116.0 34.2-89.8 ;

Ra 226 12.9i0 3 13.612.0 10.1 17.1
Ra 228 4.210.6 5.011.3 2.7 73
U 10.410.6 10.2 3.0 5.0-15.4

Sample B Gr. beta 55.018.7 53.015.0 44 3-61.7
Sr-89 15.7i2.9 20.015.0 11 3-28.7
Sr 90 12.012.0 15.015.0 6 3-23.7 ,

Cs 1M 9.011.7 7.015.0 0.0-15.7
Cs-137 7.7il.2 5.01.5.0 0.0-13.7 '

STW 616 Water Nov 1990 Ra-226 6.811.0 7.411.1 5.5 93
Ra-228 5.3tl.7 7.7il.9 4.4-11.0

STW-6178 Water Nov 1990 U 35.010.4 35.513.6 29.3141.7

STW-618 Water Jan 1991 Sr-89 4311.2 5.015.0 0.0-13.7
Sr-90 4.7i1.2 5.0i5.0 0.0 13.7

STW-619 Water Jan 1991 1%-239 3.610.2 33103 2.8-3.8

STW-620 Water ' Jan 1991 Gr. alpha 6.713.0 5.015.0 0.0 13.7
Cr, beta 6311.2 5.0i5.0 0.0 13.7

STW-621 Water Feb 1991 Co-60 41.313.4 40.015.0 31.3-48.7
Zn-65 166.7i19.7 149.0115.0 123.0 75.0
Ru-106 209.7118.6 186.0119.0 153.0-219.0-
Cs-134 9.012.0 8.0i5.0 0.0-lo.7
Cs 137 9.711.2 8.0i5.0 0.0-16.7
Ba-133 85.719.2 75.018.0 '61.1-88.9

STW-622 Water Feb 1991 1-131 81316.1 75.018.0 ' 61.1-88.9

STW-623 Water Feb l991 H-3 4310.01144.2 4418.0 442.0 3651.2 5184.8

STW-624 Water Mar 1991 Ra-226 31.413.2. 31.814.8 23.5-40.1
Ra-228 NDh 21.115.3 11.9-30 3

STW-625 Water Mar 1991 U 6.7d0.4 7.6i3.0 2.4-12.8

A-11
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Table A 1. (continued)

-
. .

Concentration in r>Ci/Lb ,

EPA Resultd
lab Sample 11te TIML Result Control
Code Type Collected Analysis 12aC 1s, N=1 Limits

STAF-626 Filter Mar 1991 Gr. alpha 38.711.2 25.016.0 14.6-35.4
Gr. beta 130.014.0 124.016.0 113.6-134.4
Sr-90 35.711.2 40.015.0 31 3 % 8.7
Cs-137 33.714.2 40.015.0 313-48.7

STW 627 Water Apr 1991
628

Sample A Gr. alpha 51.016.0 54.0114.0 29.7-78 3
Ra 226 7.0io.8 8.01.2 5.9-10.1
Ra 228 9.711.9 15.2i3.8 8.6 21.8
U 27.7i2.4 29.813.0 24.6-35.0

Samp!e B Gr. bets 93.316.4 115.0117.0 85.5 144.5
Sr-89 21.013.5 28.0i5.0 19 3-36.7
Sr-90 23.0d0.0 26.&15.0 173 34.7
Cs-134 27.311.2 24.015.0 153-32.7
Cs-137 29.012.0 25.015.0 163-33.7

STM-629 Milk Apr 1991 Sr 89 24.018.7 32.015.0 23 3-40.7
Sr-90 28.012.0 32.015.0 23 3-40.7
I-131 653114.7 60.016.0 49.6-70.4
Cs-137 54.7i11.0 49.015.0 40.3-57.7

. K 1591.7i180.1 MV).0183.0 1506.0-1794.(

STW-630 Water May 1991 Sr-89 40.7i23 39.0i5.0 30.3-47.7
Sr 90 23.711.2 24.015.0 153 32.7

STW-631 Water May 1991 Gr. alpna 27.715.8 24.016.0 13.6-34.4
Gr. beta 46.0 0.0 46.0 5.0 373-54.7

STW 632 Water Jun 1991 CcH50 11.3i1.2 10.015.0 1 3-18.7-

i 7n-65 1193116.3 108.0111.0 88.9 127.1
Ru 106 1623119.0 149.0i15.0 123.0 175.0
Cs-134 15311.2 15.015.0 6 3-23.7
Cs-137 16.311.2 14.015.0 5 3-22.7
Ba-133 74.0i6.9 62.016.0 51.6-72.1

) STW-633 Water Jun 1991 - H-3 13470.0i385.8 12480.011248.0 .10314.8-14645

STW-634 Water Jul 1991 - Ra'226 .14.9i0,4 15.912.4 11.740.1
L Ra 228 17.(111.8 ~ 6.714.2 9.4-24.0

f
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Table A 1. (continued)
. .

Concentration in oCl/Lb
EPA REultd

lab Sample Date TIML Result Control
Code Type Collected Analysis 12cc Is, N=1 Limits

STW-635 Water Jul1991 U 12.810.1 14.213.0 9.0-19.4

STW 636 Water Aug 1991 1-131 19.311.2 20.016.0 9.6-30.4

ST W-637 Waser Aug 1991 Pu-239 21.410.5 19.411.9 16.1 22.7

STAF-638 Air Filter Aug 193~ Gr. aIpha 33.012.0 25.016.0 14.6-35.4
Gr. beta 88.711.2 92.0110.0 80.4-103.6
Sr 90 27.014.0 30.015.0 21.3-38.7
Cs 137 26311.2 30.015.0 21 3-38.7

STW-639 Water Sep 1991 Sr-89 47.0i10.4 49.015.0 403-57.7
Sr 90 24.012.0 25.015.0 163-33.7

STW 640 Water Sep 1991 Gr. alpha 12.014.0 10.015.0 1 3-18.7
Gr. beta 20311.2 20.015.0 113 28.7

STM-641 Milk .cq 1991 Sr 89 20,315.0 25.015.0 163-33.7
Sr-90 19.713.1 25.0i5.0 163-33.7
I-131 130.7116.8 108.0111.0 88.9-127.1
Cs 137 33.713.2 30.015.0 21 3-38.7
K 174331340.8 1740.0187.0 1589.1 1890.9

STW-642 Water Oct 1991 Co-60 29.7it.2 29.015.0 20 3-37.7
Zn-65 75.7183 73.017.0 60.9-85.1
Ru 106 1963115.1 199.0120.0 164 3-233.7
Cs-l'M 9.711.2 10.0i5.0 1 3-18.7
Cs-137 11.0i2.0 10.0i5.0 1 3-18.7
Ba-133 94.7i3.1 98.0110.0 80.7-1153

STW-643 Water Oct 1991 H-3 2640.01156.2 2454.01352.0 1843.3-3064,7

STW-644 Water Oct 1991
645 Sampie A Gr. alpha 73.0113.1 82.0121.0 45.6 118.4 .

Ra 226 20.912.0 22.0133 163-27.7
Ra-228 19.6123 22.215.6 12.5-31.9
U 13.510.6 13.513.0 83 18.7

Sample B Gr. beta 55313.1 65.0110.0 47.7-823o

| St-89 9.7i3.1 10.015.0 1 3-18.7
Sr-90 8.711.2 10.015.0 1 3-18.7,

Co-60 20311.2 20.015.0 11 3-28.7
Cs-134 9.0153 10.015.0 1 3-18.7r

L Cs-137 14.715.0 11.015.0 23-19.7

A-13
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Table A-1. (continued)
'

*

Concentration in pCi/Lb
dEPA Resull ,

tab Sample Date TIML Result Control
Code Type Collected Analysis *2aC 1s, N=1 Limits

STW-646 Water Nov 1991 Ra 226 5.611.2 6.511.0 4.8-8.2
Fa 228 9.6fD.5 8.li2.0 4.6 11.6

STW-647 Water Nov 1991 U 24.7i2.3 24.913.0 19.7 30.1

a Rnults obtained by Teledyne isotopes Midwest Laboratory as a participant in the environmental sample
crasscheck program operated by the Intercomparison and Calibration Section, Quality Assurance 3 ranch
Environmental Monitoring and Support Laboratory, U.S. Environmental Protection Agency (EPA), Las
Vegas, Nevada.

b All results are in pCi/1, except for elementr.1 potassium (K) data in milk, which are in mg/1; air filte:
samples, which are in pCl/ filter; and food, which is in mg/kg.

c Unless otherwise indicated, the TIML results are given as the mean i 2 standard deviations for threc
determinations,

d USEPA results are presented as the known values and expected laboratory precision (1s,1 determination'
and control limits as defined by EPA.

,

e NA = Not analyr.<l.
'

.

f ND = No data; r.st analyzed due to relocation oflab.
.

8 Sample was analyzed but the results not submitted to EPA because deadline was missed (all data ori file).
h ND = No data; sample lost during analyses.

|

|
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Table A 2. Crosscheck program results, thermoluminescent dosimeters (TLDs).
,

mR
Tekdyne Average 12

bb Result Known (All
Code TLD Type Measurement 1203 ValueC Participants)

2nd international Intercomparisonb

CaF :Mn Field 17.011.9 17.1 16.417.7115 2 2
Bulb

bb 20.814.1 21.3 18.8 7.6
-

3rd international intercoinpari.wra

CaF :Mn Field 30.713.2 34.924.8 31.513.0115-3 2
Bulb

bb 89.616.4 91.7i14.6 86.2124.0

4th International Interet mparisonI

CaF :Mn Field 14.111.1 14.li1.4 16.019.0115-4 2
Bulb

bb (Low) 9.311.3 12.2i2.4 12.017.4

Lab (High) 40.411.4 45.819.2 43.9113.*.

5th International IntercomparisonS

CaF :Mn Field 31.411.8 30.016.0 30.2i14.6115-5A 2
Bulb -

bb at beginning 77.415.8 75.217.6 75.8140.4

Lab at the end 96.615.8 88.418.8 90.7i31.2

115 5B LiF-100 Field 30.314.8 30.016.0 30.2 14.6

. Chips
Field at beginning 81.117.4 75.217.6 75.8140.4y

| bb at the end 85.4111.7 88.418.8 90.7i31.2

h7th International Compadson

115-7A LiF-100 Field 75.412.6 75.8i6.0 75 li29.8
Chips

Lab (Co40) 80.013.5 79.914.0 77.9127.6

L
'

bb (Cs-137) 66.612.5 75.0i3.8 73.0122.?

,
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Table A 2. Crosxheck program results, thermoluminescent dostmeters (TLDs),
,

mR
Teledyne Average 12od

'

lab Result Known (All
Code TLD Type Measurement i2ca ValueC Participants)

1

115 7B CaF :Mn Field 71.512.6 75.8 6.0 75.1129.82
Bulbs

Lab (Co-fo) 84.816.4 79.914.0 77.9i27.6

12b (Cs-137) 78.811.6 75.013.8 73.0122.2

1157C CaSO Dy ridd 76.812 7 75.816.0 75.1d29.84

Cards
lab (Ctew) 82.513.7 79.914.0 77.9127.6

12b (Cs-137) 79.013.2 75.013.8 73.0122.2

8th International IntercompaIimal

115 8A . LiF-100 Field Site 1 29.Sil.4 29.7il.5 28.9112.4
'

Chips
F1 eld Site 2 11.310.8 10.410.5 10.119.06

Lab (Cr-137) 13.7 0.9 17.210.9 16.216.8

115 8B CaF :Mn Field Site 1 32.3il.2 29,7it.5 28.9i12.4 |2
Bulbs

Field Site 2 9.0il.0 10.410.5 10.1 9.0
i

e

Lab (Cs-137) 15.810.9 17.210.9 16.2i6.8'
,

| 115-8C CtSO Dy F1 eld Site 1 32.210.74 2' 9.7tl.5 28.9112.4
: Cards

Field Site 2 10.610.6 10.410.5 10.119.0

Lab (Cs 137) 18 li0.8 17.2i0.9 16.2i6.8

Teledyne Testinel

89-1 LIF-100 lab 21.010.4 22.4 --

Chips

89-2 Teledyne lab 20.911.0 20.3 -

CaSO Q4

Cards

A-16
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. ' Table A 2.- (continued)

mR

Teledyne Average 12u-
12b Result Known (All
Code TLD Type Measurement 12ca Valuec Participants)

.

Teledyne Testinej

90-1k Teledyne 14, 20.6fl.4 19.6 -

CaSO Dy4

Cards

90-11 Teledyne lab 100.814.3 100.0 -

CaSO Q4

Cards

911m Teledyne Lab 33.412.0 32.0 -

CcSO Dy 55.214.7 58.84 -

Cards 87.816.2 85.5 -

a Lab result s'sen is the mean i2 standard deviations of three determinations.
b Second Inten.ational Intercomparison of Environmental Dosimeters conducted in April of 1976 by *

Health and Safety laboratory (HASL), New York, New York, and the School of Public Health on
University of Texas, Houston, Texas.

c -Value determined by sponsor of the intercomparison using continuously operated pressurized for
chamber.

d Mean i2 standard deviations of results obtaked by all laboratories participating in the program.
e Third International Intercomparison of Environmental Dosimeters conducted tu summer of 1977 b)

Oak Ridge National laboratory and the School of Public Health of the University of Texas, Houston
Texas,

f Fourth International Intercomparkon of Environmental Dosimeters conducted in summer of 1979 by
the School of Public Health of the University of Texas Houston, Texas.

8 Fifth International Intercomparison of Environmental Dosimeters conducted in fall of 1980 at Idaht
Falls, Idaho and sponsored by the School of Public Health of the University of Texas, Houston, Texas anc
Environmental Measurements Laboratory, New York, New York, U.S. Department of Energy,

h Seventh Intemational Intercomparison 'of Environmental Dosimeters conducted in the :pring anc
summer of 1984 at 12s Vegas, Nevada, and sponsored by the U.S. Department of Energy, The U.S
Nuclear Regulatory Commission, and the U.S. Environmental Protection A;;ency,

i Eighth International Intercompadson of Environmental Dosimeters conducted in the fall and winter o
1985-1986 at New York, New York, and sponsored by the U.S. Department of Energy.

} Chips were submitted in September 1989 and cards were submitted in November 1989 to Teledyns
Isotopes, hsc., Westwood, NJ for irradiation.

k Cards were irradiated by Teledyne Isotopes, Inc., Westwood, NJ on June 19,1990.
1 Cards were irradiated by Dosimetry Associates, Inc., Northville, MI on October 30,1990.
m Irradiated cards were provided by Teledyne Isotopes, INC., Westwood, NJ. Irradiated on October 8,19%. '
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Table A-3. In bouse spiked samples.t.

:
~

Concentration in oCl/L
~

12b Sample Date TIML
'

Expected
Code Type Collected Analysis Result Known Precision

n=1 Activity 1s,n=la

QC-MI-M Milk Feb 1988 Sr-89 31.814.7 31.7i6.0 8.7

Sr 90 25.512.7 27.813.5 5.2

1131 26.410.5 23.215.0 10.4

C3i34 23.812.3 24.216.0 8.7

C3-137 26.5i0.3 25.116.0 8.7

QC MI 17 Milk Feb 198E l131 10.611.2 14.311.6 10.4

_QC W 35 Water Feb l988 I 131 9.711.1 11.611.1 10.4

QC-W-3G Water Mar 1988 I-131 10.511.3 11.6il.0 10.4

QC-W-37 Water - Mar 1988 Sre89 17.1i2.0 19.818.0 8.7
Sr 90 18.710.9 17.315.0 5.2

QC-MI-18 Milk Mar 1988 I131 33.212.3 26.7i5.0 10.4

Cs-134 31.312.1 30.215.0 8.7

Cs-137 29.911.4 26.215.0 8.7

QC W-38 Water Apr 1938 I-131 17.lil.1 14.215.0 10.4

QC-W-39 Water Apr 1988 H-3 4439i31 41761500 724

QC-W-40 Water Apr1988 Co-60 23.7f0.5 26.114.0 8.7

Cs-134 25.412.6 29.2i4.5 8.7

Cs 137 26.612.3 26.2i4.0 8.7

QC W-41 Water Jun 1988 Gr. alpha 12.3i0.4 13.115.0 8.7

Gr. beta 22.611.0 20.1i5.0 8.7

QC-MI-19 Milk Jul1988 Sr-89 15.li1.6 16.4i5.0 8.7

Sr 90 18.010.6 18.315.0 5.2
1-131 88.414.9 86.618.0 10.4

Cs-137 22.710.8 20.816.0 8.7

QC-W-42 Water Sep 1988 Sr-89 48.5i3.3 50.818.0_ 8.7
Sr-90 10.911.0 11.4i3.5 5.2

QC-W-43 Water Oct 1988 Co60 20.913.2 21.4i3.5 8.7

Cs-134 38.711.6 38.016.0 8.7
Cs-137 19.012.4 21.013.5 8.7

i QC-W-44 Water Oct 1988 1131 22.210.6 23.313.5 10.4
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Table A-3. In house spiked samples (continued)*
.

Concentration in t>Cl/L
14 Sample Date TIML Expecteu
Code Type Collated Analysis Result Known Precision

""I Activity 1s, nat a

QC-W 45 Water Oct 1988 H3 4109 43 41531500 724

QC-MI-20 Milk Oct 1988 1131 59.810.9 60.619.0 10.4

Cs 134 49.611.8 48.617.5 8.7
Cs-137 25.814.6 24.714.0 8.7

QC-W-46 Water Dec 1988 Cr. alpha 11.512.3 15.215.0 8.7
Gr. beta 26.512.0 25.715.0 8.7

QC-MI-21 M11k Jan 1989 Sr-89 25.5110.3 34.0i10.0 8.7
Sr 90 28.313.2 27.1f3.0 5.2
1131 540113 550120 10.4

Cs-134 24.5i2.6 22.615.5 8.7
Cs-137 24.0i0.6 20.5i5.0 8.7

QC-W-47 Water Mar 1989 Er 89 15.2i3.8 16.115.0 8.7
Sr-90 16 411.7 16.913.0 5.2

QC-MI-22 Milk Apr 1989 l-131 36.3il.1 37.215.0 10.4

Cs-134 20.812.8 20.718.0 8.7
Cs-137 22.2i2.4 20.418.0 8.7

QC W-48 Water Apr 1989 Co 60 23.512.0 25.118.0 8.7
Cs 134 24.2 1.1 25.913.0 8.7
Cs 137 23.6il.2 23.013.0 8.7

QC-W-49 Water Apr1989 l-131 37.213.7 37.215.0 10.4

|
'

QC-W 50 Water Apr 1989 H-3 3011i59 30891500 724

QC-W-51 Water Jun 1989 Gr. alpha 13.0il.8 15.015.0 8.7
Cr. beta 26.011.2 25.518.0 8.7

QC-MI-23 Milk Jul 1989 Sr-89 19.4i6.5 22.0 10.0 8.7
Sr-90 27.613.5 28.613.0 5.2
1-131 46.8i3.2 43.415.0 10.4

Cs-134 27.411.8 28.316.0 8.7

| Cs-137 24.111.8 20.816.0 8.7

|

| QC-MI-24 Milk Aug 1989 Sr-89 25.412.7 27.2110.0 8.7
Sr 90 46.011.1 47.819.6 8.3

| QC-W-52 Water Sep 1989 I-131 9.610.3 9.711.9 10.4

|

|

|
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Table A-3. In house spiked samples (continued)*.

~

Concentration in r>C1/L
lab Sample Date TIML

~

Expected
Code Type Collected Analysis Result Known Precision

n=1 Activity 1s,n=1a

QC-W-53 Water Sep 1989 l131 19.010.2 20.914.2 10.4

QC-W 54 Water Sep 1989 Sr-89 25.814.6 24.714.0 8.7
Sr 90 26.515.3 29.715.0 5.2 )

QC-MI 25 Milk Oct 1989 l131 70.013.3 73.5120.0 10.4
Cs-134 22.112.6 22.6i8.0 S.7

Cs-137 29.411.5 27.518.0 8.7

QC-W 55 Water Oct 1989 l-131 33311.3 353110.0 10.4

QC W-56 Water Oct 1989 Co-60 15.210.9 17.415.0 8.7 |
Cs-1M 22.114.4 18.918.0 8.7 l

Cs 137 27.211.2 22.918.0 8.7 j

QC-W-57 Water Oct 1989 H3 3334122 33791500 724

QC-W 58 Water Nov 1989 Sr-89 10.911.4d 11.lil.0d g,7

Sr-90 10.411.0d 103il.0d 5.2

QC-W 59 Water Nov 1989 Sr-89 101.016.0d 104.1110.5d 17.5

Cr 90 98.0i3.0d 95.0110.0d 17,0

i QC-W-60 Water Dec 1989 Gr. alpha 10.811.1 10.614.0 8.7
Gr. beta 11.6i0.5 11.4i4.0 8.7

QC-MI-26 Milk Jan 1990 Cs-134 19311.0 20.818.0 8.7
Cs-137 25.211.2 22.818.0 - 8.7 -

QC-MI-27 Milk Feb 1990 Sr-90 18.011.6 18.815.0 5.2

QC MI-28 Milk Mar 1990 1-131 63.812.2 62.6i6.0 63

- QC-MI-61 Water Apr 1990 Sr-89 17.915.5 23.118.7 8.7
Sr 90 19.4i2.5 23.5i5.2 5.2

'

QC-MI-29 Milk Apr 1990 1-131 90.7i9.2 82.518.5 10.4
Cs-134 183il.0 19.715.0 8.7
Cs-137 20311.0 18.215.0 8.7

QC-W-62 Water Apr 1990 CMO 8.7i0.4 9.415.0 8.7
Cs-134 20.010.2 19.715.0 8.7
Cs-137 28.7 1.4 22.7i5.0 8.7
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Table A 3. In house spiked samples (continued)
~

Concentration in rCUL
Lab Sample Date TIML Expecte
Code Type Collected Analysis Result Known Precision

n=1 Activity 1s,n=1a

QC-W-63 Water Apr 1990 1131 63.518.0 66.016.7 6.6

QC-W-64 Water Apr 1990 H-3 19411130 1826.01350.0 724

QC-W 45 Water Jun 1990 Ra 226 6.41a2 6.911.0 1.0

QC-W-66 Water Jun 1990 U 6.2i0.2 6.016.0 6.0

QC-hu-30 Milk Jul 1990 Sr-89 12.8i0.4 18.4110.0 8.7
Sr 90 18.2il.4 18.716.0 5.2
Cs-134 46.0il.3 49.015.0- 8.7
Cs-137 27.6il.3 25315.0 8.7

- QC W-68 Water Jun 1990 Gr. aipha 9.810.3 10.616.0 8.7
Gr. beta 11.410.6 11.3i7.0 8.7

QC-MI-31 Milk Aug 1990 1-131 68.811.6 61.4112.3 10.4

QC-W-69 Water Sep 1990 Sr-89 17.7il.6 19.2110.0 8.7
Sr-90 13.911.6 17.4110.0 5.2

QC-hu 32 Milk Oct 1990 1131 34.810.2 32.416.5 8.7
Cs-134 25.811.2 273110.0 8.7
Cs-137 25312.0 22.4110.0 8.7

QC-W-70 Water Oct 1990 H-3 2355i59 22761455 605

QC-W 71 Water Oct 1990 1-131 55.910.9 51.8110.4 10.4
'

QC-W 73 Water Oct 1990 Co-60 183i2.7 16.815.0 8.7
; Cs-134 28312.3 27.0i5.0 8.7

Cs-137 22.7tl.3 22.415.0 8.7

| 4-W-74 Water Dec 1990 Gr. alpha 21.411.0 - 26.li6.5 11 3
i Gr. beta 25.911.0 22.313.6 9.7
1

QC-hu-33 Milk Jan 1991 Sr-89 20.7i3.3 21.615.0 5.0
|- Sr-90 19.011.4 23.013.0 3.0

Cs-134 7.2.2il.7 19.615.0 5.0
Cs-137 26.111.6 22.315.0 5.0

.QC-MI-34 : Milk Feb 1991 1-131 40.711.8 40.116.0 6.0

QC-W-75 Water Mar 1991 Sr-89 18.811.5 23315.0 5.0
Sr-90 16.010.8 17.213.0 3.0
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' ' Table A-3. In house spiked samples (continued)
-

Concentration in nCi/L
Lab Sample Date TIML

'

Expected
Code Type Collected Analysis Result Known Precision

n=1 Activity 1s,n=la

QC W 76 Wbr Apr 1991 1131 56.511.7 59.015.9 5.9

QC-W 77 Water Apr 1991 Co-60 16.412.2 15.715.0 5.0

Cs-134 23.812.5 22.6d5.0 5.0

Cs-137 25.012.4 21.115.0 5.0

QC W-78 Water Apr1991 H3 4027f188 40801408 408

QC.-MI-35 Milk Apr 1991 1.131 48.010.8 49.216.0 6.0

Cs 134 19.212.0 22.615.0 - 5.0

Cs-137 22.812.2 22.1i5.0 5.0

QC-W-79 Water Jun 1991 Cr. alpha 7.410.7 7.815.0 5.0
Gr. beta 11.010.7 11.015.0 5.0

QC MI 36 Milk Jul :991 Sr-89 28.li2.1 34.0110.0 10.0
Sr 90 11.610.7 11.5i3.0 3.0

I-131 14.411.9 18.315.0 5.0

Cs-137 34313.0 35.li5.0 5.0

QC-W-80 Water Oct 1991 Sr-89 21.416.9 24.415.0 5.0
Sr-90 11.711.4 14.115.0 5.0

QC-W-81 Water Oct 1991 1-131 19.110.7 20.614.2 4.2

QC-W-82 Water Oct 1991 Co.60 22.612.7 22.li5.0 5.0

Cs-134 15.5i1.8 17.615.0 5.0

Cs.137 17.5i2.1 17.615.0 5.0

QC-W-83 Water Oct 1991 H3 46391137 43821438 438

QC-MI-37 Mlik Oct 1991 1131 2?.6i3.2 25.815.0 5.0
Cs-134 22 712.8 22.115.0 5.0
Cs-137 38.3i3.0 35.li5.0 5.0

QC-W-84 Water Dec 1991 Cr. alpha 6.210.6 7.815.0 ~ 5.0

Gr. beta 11.010.7 11.015.0 5.0

| a n=3 unless ncted otherwise.
L b n=2 unless noted otherwise.

c n=1 unless noted otherwise.
d -Concentration in pC1/ml.

|

!
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Table A 4. In-house " blank" nmples..,

Concentration (rCi/L)
Act.eptance

Lab Sample Ebte Results Criteria
Code Type Collected Analysis (4.66 o) (4.66 o)

SPS-5386 Milk Jan 1988 I131 < 0.1 <1

SPW 5448 " Dead" Water Jan 1988 H3 <177 <300

SPS-5615 Milk Mar 1988 Cs 134 < 2.4 <10
Cs-137 <2.5 <10
1131 <0.3 <1

Sr-89 <0.4 <5

Sr 90 2.410.5a <1

SPS-5650 D.I. Water Mar 1988 Th-228 <0.3 <1
h 230 <0.04 <1

Th-232 <0.05 <1

U-234 <0.03 <1
U 235 <0.03 <1

U-238 <0.03 <1

Am 241 <0.06 <1
Cm-241 <0.01 <1

Pu-238 <0.08 <1-
Pu 240 <0.02 <1

SPS-6090 Milk Jul 1988 Sr-89 <0.5 <1
Sr-90 1.810.5 <1
1-131 <0.4 <1
Cs 137 <0.4 <10

-

SPW 6209 Water Jul1988 Fe-55 <0.8 <1

SPW-6292 Water Sep 1988 Sr-89 <0.7 <1
Sr-90 <0.7 <1

SPS-6477 Milk Oct 1988 I131 <0.2 <1
Cs-1M < 6.1 <10
Cs-137 <5.9 <10

SPW-6478 Water Oct 1988 I-131 <0.2 <1

SPW-6479 Water Oct 1988 Co-60 <5.7 <10
Cs-1M <3.7 <10
Cs-137 <4.3 <10

SPW-6480 Water Oct 1988 H3 <170 <300
.
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Table A-4. In-house " blank" samples (continued).

Concentration (oCi/L)
Acceptance

lab Sample Date Results Criteria
Code Type Collected Analysis (4.66 o) (4.66 c)

SPW-6625 Water Dec 1988 Gr. alpha <0.7 <1
Gr. beta < 1.9 <4

SPS-6723 Milk Jan 1989 Sr-89 <0.6 <5

Sr-90 1.9i0.5a <1

1-131 <0.2 <1

Cs-134 <4.3 <10
C3-137 <4.4 <10

SPW-6877 Water Mar 1989 Sr-89 <0.4 <5
Sr 90 <0.6 <1

SPS-6963 Milk Apr 1989 I 131 <0.3 <1

Cs-134 <5.9 <10
Cs-137 <6.2 <10

SPW-7561 Watei Apr 1989 H-3 <150 <300

SPW-7?O7_ Water Jun 1989 Ra-226 <0.2 <1
Ra 228 <0.6 <1

SPS-7208 Milk Jun 1989 Sr-89 <0.6 <5

Sr-90 2.110.5a <1
1-131 <0.3 <1
Cs-134 <6.4 <10
Cs-137 <7.2 <10

SPW-7588 Water Jun 1989 Gr. alpha <0.2 <1

Gr. beta <1.0 <4

SPS-7322 Milk Aug 1989 Sr-89 <1.4 <5

Sr-90 4.8il.03 <1

1-131 <0.2 <1
Cs-134 < 6.9 <10
Cs-137 <8.2 <10

SPW-7559 Water Sep 1989 Sr-89_ <2.0 <5
Sr-90 <0.7 <1

SPW 7560 Water Oct 1989 I-131 <0.1 <1

SPW-7562 Water Oct 1989 H-3 <140 <300

; A-24
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' Table A-4. In house " blank" samples (continued)-

Concentration (rCi/l.)
Acceptan 9

lab Sample Date Results Criteria
Code Type Collected Analysis (4.66 c) (4.66 c)

SPS-7605 Milk Nov 1989 l-131 <0.2 <1
Cs-134 < 8.6 <10.

Cs-137 <10 <10

SPW-7971 Water Dec 1989 Gr. alpha <0.4 <1
Gr. beta <0. 8 <4

,

SPW-8039 Water Jan 1990 Ra-226 <0.2 <1

SPS-8040 Milk Jan 1990 Sr 89 <0.8 <5
Sr 90 <1.0 <1

SPS-8208 Milk Jan 1990 Sr 89 <0.8 <5
Sr-90 1.610.Sa <g

Cs-134 <3.6 <10
Cs-137 <4.7 <10

SPS-8312 Mlik Feb 1990 Sr-89 <0.3 <5
Sr-90 1.210.3a <j

SPW-8312A Water Feb l990 Sr-89 <0.6 <5
Sr-90 <0.7 <5

SPS-8314 Milk Mar 1990 1-131 <0.3 <1

SPS-8510 Milk May 1990 1-131 <0.2 <1
Cs-134 <4.6 <10
Cs-137 <4.8 <10

SPW-8511 A Water May 1990 H3 <200 <300

SPS-8600 Milk Jul 1990 Sr-89 <0.8 <5
Sr 90 1.710.6a <1
1-131 <0.3 <1
Cs-134 <5.0 <10
Cs-137 <7.0 <10

SPM-8877 Milk Aug 1990 1-1J1 <0.2 <1

SPW-8925 Water Aug 1990 H-3 <200 <300
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> ' Table A-4. In house ** blank" samples (continued)
.

Concentration (rCi/D
Acceptance

lab Sample Date Results Criteria
Code Type Collected Analysts (4.66 o) (4.66 c)

SPW 8926 Waten Aug 1990 Cr. alpha <0.3 <1
Gr. beta <0.7 <4

SPW 8927 Water nog 1990 U 234 <0.01 <1
U-235 <0.02 <1
U 238 <0.01 <1

'

SPW 8928 Water Aug 1990 Mn 54 <4.0 <5
Co-58 <4.1 <5
Co-60 <2.4 <5
Cs-134 <3.3 <5
Cs-137 <3.7 4

SPW-8929 Water Aug 1990 Sr-89 <1.4 <5
Sr 90 <0.6 <1

SPW 69 ' dater Sep 1990 Sr-89 <1.8 <5
Sr 90 <0.8 <1

SPW 106 Water Oct 1990 H3 <180 <300
1-131 <0.3 <1

l SPM-107 Milk Oct 1990 1-131 <0.4 <1
Cs 134 <3.3 <5
Cs-137 <4.3 <5

| SPW 370 Water Oct 1990 Mn-54 <1.7 <5
Co-58 <2.6 <5
Co-60 <1.6 <5
Cs-134 <1.7 <5
Cs-137 <1.8 <5

SPW-372 Water Dec 1990 Gr. alpha <0.3 <1
Cr. beta <0.8 <4

SPS-406 Milk Jan 1991 Sr-89 <0.4 <5
Sr-90 1.810.4 a <3
Cs-134 <3.7 <5
Cs-137 <5.2 <5

'

SPS-421 Milk Feb 1991 1131 <0.3 <1

SPW-451 Water Feb 1991 Ra-226 <0.1 <1
Ra-228 <0.9 <1
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+ - Table A-4. In-house " blank" samples (continued)

Concentration (oCi/_L)
Acceptanct

lab Sample Date Results Criteria
Code Type Collected Analysis (4.66 o) (4.66 o)

SPW-514 Water Mar 1991 Sr 89 <1.1 <5
Sr 90 <0.9 <1

SPW-586 Water Apr 1991 ! 131 <0.2 <1

Co40 <2.5 <5
Cs-134 <2.4 <5
Cs-137 <2.2 <5

SPS-587 Milk Apr 1991 1-131 <0.2 <1

Cs-134 <1.7 <5
Cs-137 <1.9 <5

SPW-837 Water Jun 1991 Gr. alpha <0. 6 <1

Gr. beta <1.1 <4

SPM-953 M11k Jul1991 Sr-89 <0.7 <5
Sr 90 0.410.3a <j
I131 <0.2 <1
Cs-137 <4.9 <5

SPM-1236 M11k Oct 1991 1131 <0.2 <1

Cs-1M <3.7 <5
Cs-137 <4.6 <5

SPW-1254 Water Oct 1991 Sr-89 <2.8 <5
Sr-90 <0.7 . <1

i

L SPW-1256 Water Oct 1991 1-131 . 0.4 <1<
Co 60 <3.6 <5
Cs 134 <4.0 <5
Cs-137 <3.6 <5

i SPW-1259 Water Oct 1991 H-3 <160 <300
|

| SPW-1444 Water Dec 1991 Gr. alpha <0.4 <1
"

Gr. beta <0.8 <4

a Low level of Sr-90 concentration in milk (1 - 5 pCi/L) is not unusual.

|

|
1

|
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" TIML-BLIND-01 Revision 0,12 29 86.

< ATTACHMENT B

ACCEI'TANCE CRITERIA FOR ' SPIKED" SAMPLES

LABORATORY PRECISION: ONE STANDARD DEVIATION VALUES FOR VARIOUS ANALYSESa

One Standard Deviation
Analysis Level for Single Determination

Gamma Emitters ' 5 to 100 pCi/ liter or kg 5 pCl/ liter
>100 pCi/ liter or kg 5% of known value

c'rontium 89b 5 to 50 pCl/ liter or kg 5 pCi/ liter
>50 pCl/ liter or kg 10% of known value

Strontium 90b 2 to 30 pCl/ liter or kg 3.0 pCi/ liter
>30 pCl/ liter or kg 10% of known value

Potassium >0.1 g/ liter or kg 5% of known value

Cross alpha <20 pCl/ liter 5 pCi/ liter
>20 pCi/ liter 25% of known value

Gross beta <100 pCi/ liter 5 pCi/litec
>100 pCi/ liter 5% of known value

,

i

Tritium <4,000 pCi/ liter 1s = (pCl/ liter) =
169.85 x (known).0933

>4,000 pCl/ liter 10% of known value

Radium-226, -228 <0.1 pCi/ liter 15% of known value

Plutonium 0.1 pCi/ liter, gram, or sample 10% of known value

Iodine-131, - <55 pCi/ liter 6 pCl/ liter
Iodine-129b >55 pCl/ liter 10% of known value

l Uranium 238, <35 pCi/ liter 6 pCi/ liter
bNickel-64 , >35 pCi/ liter 15% of known value

Technetium.99b

1ron-55b 50 to 100 pCi/ liter 10 pCi/ liter
>100 pCi/litet 10% of known value

| a From EPA publication, " Environmental Radioactivity Laboratory Intercomparison Studies Program,
Fiscal Year,1981-1982, EPA-600/4-81-004.

b TIML limit.
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ADDENQUM TO APPENDIX A
,

se following is an explanation of the reasons why certain samples were outside the control limit spec'
vy the Environmental Protection Agency for the Interlaboratory Comparlons Program starting Jant....)
1988.

EPA
T:ML Control
Recult Limit

bb Code Analysis (pCi/L)a (pC1/'.)a Explanation

524 K 10M.71158.5b 1123.5-1336.5 Error in transference of data. Correct dat;
'

-
was 1105i33 mg/kg. Results in the pas
have been within the limits and TIM:
will monitor the situation in the future.

~ W-532 1-131 9.012.0 6.2-8.8 Sample recounted after 12 days. Th
average result was 8.811.7 pCi/L (withi:
EPA control limits). The semple wa
recounted in order to check the deca)
Results in the past have been within th
limits and TIML will continue to monitt
the situation in the future.

STW-534 Co-60 63.311.3 41.3-58.7 High level of Co-60 was due t-

contamination of beaker, deaker wa
discarded upon discovery
contamination and sample was recounm,
Recount results were 53.2i3.6 and 50.912
pCi/L

STM-554 Sr-90 51.012.0 54.8-65.2 The cause of low resul' - ' - '- ver
high fat centent of milk. r ci cd I
noted tha, 63% of ali participant: raih
this . test. Also, the average for a

i
participants was 541) pCi/L before it
Grubb and 55.8 pCi/L after the Grubb.

STW-560 Pu-239 5.811.1 3.5-4.9 The cause of high results is nc' know
though it is suspected that the standat
was not properly calibrated by suppli
and is under investigation. New Pu-2'
standard was obtained and will be used i
the next test.

STW-568 Ra-228 2.6il.0 2.7-4.5 The cause of low results is not know
Next EPA cross check results were with
the control imits. No further action
planned.

)
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t /LDDENDUM TO APPENDIX A (continued)-

EPA
TIML Centrol
Result Limit

12b Code Analysis (pCl/L)a (pCi/L)a Explanation

STM-570 Sr-89 26.0110.0 30.3-47.7 The cause of low results was falsely high
Sr 90 45.714.2 49.8-60.2 recovery due to suspected incomplce

calcium removal. Since EPA sample was
used up, internal spike was prepared and
analyzed. The results were within control
limits (See table A-3, sample QC-MI-24).
No further action is planned.

STW-589 Sr-90 17.311.2 17.4-22.6 Sample was reanalyzed in triplicate;
results of reanalyses were 18.811.5 pCi/L
No further action is planned.

STM-599 K 1300.0169.2C 1414.7-1685.3C Sample was reanalyzed in triplicate.
Results of reanalyses were 1421.7195.3
mg/L. The cause of low results is
unknown.

STW-601 Gr. alpha 11.012.0 11.6-32.4 Sample .vas reanalyzed in triplicate.
Results of reanalyses were 13.411.0 pCi/L

STAF-626 Gr. alpha 38.7il.2 14.6-35.4 The cause of high results is the difference
in geometery betweer -;tandard used in
the TIML lab and EPA filter.

STW-632 Ba-133 74.016.9 51.6-72.4 Sample was reanalyzed. Results of the
reanalyses were 53.816.9 pCi/L within
EPA limit.

STM-641 1-131 130.7i16.8 88.9-127.1 The cruse of high result is unknown. In-
house spike sample was prepared with
activity of I-131 68.316.8 pCi/L. Result of
the analysis was 69.119.7 pCi/L

a Reported in pCi/L unless otherwise noted. ;

b Concentrations are reported in mg/kg. '

c Concentrations are reported in mg/L.
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