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IN1. _DUCTION

Units 1 and 2 of the Quad Cities Station located near Cordova, 111inpis next
to the Mississippi River, are 2511 Mw'P boiling water reactors, similar in

design to Dresden Units 2 and 3, The p'ant has been designed to keep releases

to the environment at levels below t specified in the regulatiuns,

Liquid effluents from Quad Cities are released to the Mississippi River in
controlled batches after radicassay of each batch., Gaseous effluents are
releaseC to the atmosphere after delay to permi. decey of short halfelife
gases, Releuses to the atmosphere are calculated on the basis of analyses of
grab samples of noble geses and continuously collected composite samples
of fodine and particulate matter, The results of efflusnt anal yses are sume
marized on a monthly basis and reported to the huclear Regulatory Commission
as reaquired per Technical Specifications. Airborne concentrations of noble
gases, 1-131, and particulate radicactivity in offsite areas are calculated
using isotopic composition of effluents and meteorclogfca) data.

Environmental monitoring is conducted by sampling at indicator and reference
{conirol) locations in the vicinity of the Quad Cities plant to measure
cham--s in radfation or radicactivity levels that may be attributable to plant
ope.eiions, 1f significant changes attributable to fuad Cities are measured,
these changes are correlated with effluent releases, Lxternal gamma radietion
exposure from noble gases and l«131 in milk are the mosh critical pathways at
this site; however, an environmental monitoring progras is conducted which
includes other pathways.
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SUMMARY

Gaseous and liquid effluents fr- the period remained at a fraction of the
Technical Specification limits. calculations of environmental concentrations
based on effluents and meteorological data for the period indicate that
co~sumption by the public of radionuciides attributable to the plant are well
pbelow the regulatory 1imits., Radiation exposure from radionuclides released
to the atmosphere represented the critical pasthway for the period with a
maximum individual dose estimated to be 1.58E-03 mrem for the year, when a
shielding and occupancy factor of 0.7 is assumed., The assessment of radiation
doses are performed in accondance with the Offsite Dose Calculation Manual
(ODCM).  The results of analysis confim that the station is operating in
compliance with JOCFRSC Appendix 1 and 40 CFR 190.
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1.0 EFFLUENTS

1.1

1.2

Gaseous Effluents to the Atmosphere

Measured concentrations and isotopic composition of noble gases,
redioiodine, and particulate radicactivity released to the atmoss
phere during the year, are listed in Table l.lsl. A total of
4.22E+0) curies of fission and activation gases were released with a

quarterly average release rate of 1.33 uCi/sec.

A total of 1.b7E-03 curies of 1=131 was released during the year,
with a quarterly average release rate of 4.97E-05 wCi/sec,

A total of 1.62602 curies of beta-gamma emitters was released
as airborne particulate matter, with 2 quarterly average release
rate of 5.16E<04 uCi/sec., Release of alpha emitters remained pelow
the lower limit of detection throughout the year.

A total of 1.50E+02 curies of tritium was released, with an average
release rate of 4,74 uCi/sec.

Liquids Released to tune Mississippi

A total! of 9.74E+05 liters of radioactive liquid waste (prior to
dilution) containing 7.34E~01 curies (excluding tritium, gases, and
alpha) were discharged after dilution with a total of 3.90E+(:
liters of water. These westes were released at a quarterly average
concentration of 3.1BE=09 uCi/mL. Total alpha activity and the aver-
age alpha emitter concentrations were pelow the lower limit of
detection (LLD) for each gquarter. A total of 4.43 curies of tritium
was released at a quarterly average concentration of B.94E~07 wCi/mL.
Quarterly release estimates and principal radionuclides in liquid
effluents are given in Table 1.2=1.

2.0 SOL'M RADIOACTIVE WASTE

Solid radioactive wastes were shipped to kRichland , Hashington;
I1linois; Cak Ridge, Tennessee; Burnwell,
Pennsylvnia.

South Carolina; and Magison,
The record of waste shipments is summarized in Table 2.0-1.

Channahan,
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3.0 DOSE TO MAN

3.1 Gaseous Effluent Pathways

e i

Gamma Dose Rates

Gamma 3ir and total body dose offsite were calculated based on
measured release rates, isotopic composition of the noble gases,
and meteorological dats for the period (Table 3,1-1). Isodose
contours of gamma dose are shown in Figure 3.l«1, Based on measured
effluents and meteorological data, the maximum total dose to an ine
dividual would bo 1,58E«03 mrem for the year, with an occupancy or
shielding factor of 0.7 included. The maximum gamma air dose was
2.,81E«03 mrad.

Beta Air and Skin Rates

The range of beta particles in air is relatively small (on the order
of a few meters or less): consequently, plumes of gaseous effluents
may be considered “infinite" for purpose of calculating the dose
from beta radiation incident on the skin, However, the actual dose
to sensitive skin tissues is difficult to calculate because this
depends on the beta particle energies, thickness of inert skin, and
clothing covering sensitive tissues. For purposes of this report
the skin is taken to have a thickness of 7 mg/cmé end an occupancy
factor of 1.0 is vsed. The skin dose from beta and gamma radiation
ror the year was 2.60E-03 mrem.

The air concentrations of radicactive noble gases at the vffsite

receptor locations are given in Figure 3,12, The maximum offsite
beta air dose for the year was 5.49E-04 mrad.

Radicactive lodine

The human thyroid exhibits a significant capacity to concentrate

ingested or inhaled iodine. The radioiodire, I-131, released

during routine operation of the planc, may be made available to a

person, resuiting fn a dose to the thyroid., The principal pathway of
interest for this radionuclide is ingestion of radioiodine in milk

by an infant.

Radioiodire Concentrations in Air

The calculated concentration contours fur iodine in air are shown in
Figure 3.13. These calculations include an jodine cloud deple~
tion factor which accounts for the phenomenon of eleme~tal iodine
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deposition on the ground. The maximum offsite iodine concentration
is estimated to be 1.04E-04 pCi/m3 for the year.

Dose to Infant's Thyroid

The hypothetical thyroid dose to an infant 1iving near the plant via
ingestion of milk was calculated. The radionuclide considered was
1131 and the source of milk was taken to be the nearest dairy fam
with the cows pastured from May to October. The maximum infant's
thyroid dose was 0,10 mrem during the year (Table 3.1-1).

Concentrations of Particulates in Air

Concentration contours of radicactive airborne particulates are
shown in Figure 3.1+4, The maximum offsite level is estimated to
be 1.97E=03 pCi/m<,

Summary of Doses

Table 3.1+~ summarizes the doses resulting from releases of airborne
radioactivity via the different exposcre pathways.

Liquid Effluent Pathways

The three principal pathways through the aquatic environment for
potential doses to man from liquid waste are ingestion of potable
water, eating aquatic foods, and exposure while walking on the
shoreline. Not all of these pathways are applicable at & given time
or station but a reasonable approximation of the dose can be made by
adjusting the dose formula for seascn of the year or type and degree
of use of the aguatic environment. NRC* deveioped equations were
used to calculate the doses to the whole body, lower Gl tract,
thyroid, bone and skin; specific parameters for use in the equations
are given in the Commonwealth Edison Offsite Dose Calculation
Manual. The maximum whole body dose for the year was 3.84E-03 mrem
and no organ dose exceeded 1.06E-U2 mrem (Table 3.2<1).

Assessment of Dose to Member of Public

In Section 3/4.8 of the Quad Cities Technical Specifications,
40CFR190 calculations of total dose due to the Uranium fuel Cycle
are required only when calculated coses from Tigquid or gaseous
releases of radiocactivitv exceed certain levels. These levels are
twice the following limity:

* Nuclear Regulatory Commission, kegulatory Guide 1,109 (Rev. 1),

el i e e e B S A
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° The RETS limits on dose commitment due to radiocactive
materials in liguid effluents from each reactor unit
(3 mrem to the whole body or 10 mrem to any organ
during any calendar quarter; 6 mrem to the whole body
or 20 mrem to any organ during any calendar year).

e fhe RETS 1imits on air dose in noble gases released
in gaseous effluents to a member of the public fronm
each reactor unit (5 mrad for gamma radiaticn or 10
mrad for beta radiation during any calendar quarter;
10 mrad for gamma radiation or 20 mrad for beta
radiation during any calendar year).

° The RETS limits on dose to & member of the puulic due
to iodine~131, iodine~133, tritium, and radionuclides
in particulate form with half-lives grester than §
days in gaseous effluents released from eoCh reactor
unit (7.5 mrems to any organ during any calendar
quarter; 15 mrems to any organ during any calendar
year).,

During the period January to December, 1991, Qu=d (ities Station
did not exceed these criteria offsite anc emb 3 of the public
did not exceed these criteria within the restrici.o area, as indis
cated by TLD measurements in Table 5.1~1 (assuming 100% occupancy).

SITE METEOROLOGY

A summary of the site meteorclogical measurements taken during each
quarter of the year is given in Appendix Il. The data are presented as
cumul ative joint frequency distributions of 296' level wind direction and
wind speed class by atmospheric stability class determmined from the
temperature difference between the 296' and 33' levels. Deta recovery
for al1 measurements on the tower was about 99.5%.

ENVIRONMENTAL MONITORING

Table 5.0=1 provides an outline of the Rad‘ological Environmental Monis
toring Program as required in current Technical Specifications. Table
5.0-2 identifies the sampling locations, sample collections and an2lyses
for each location. Figure 5.0~3 fdentifies the milk, fish, water and
scdiment locstions. This program went into effect in November 1977 and
differs from previous programs in the number and types of analyses
performed. Tables 5.0-% to to 5.0-6 sumnarize date for the year,
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Ganwma Radiation

External radiation dose was measured 4t six indicator and ten

reference (contrel) locations wusing CaSO4:Tm themoluminescent

dosimeters (TiLDs). A comparison of the TLD results for reference

stations with onsite and offsite indicator stations is included in

Table 5.1«1. A total of 61 additional TLDs were installec on June 1,
1980 which includes TLDs in the inner and outer rings, Locations of

the TLDs are shown in Figures 5.0=1 and 5.0-2.

Quarterly average of external radiation dose at sixteen air sampling
locations averaged (15.821.4 mR) and wes similar to levels measured
in 1986 (13.5 mR), 1987 (14.1 mR), 1987 (13.4 mR), 1989 (14.5 mR),
and 1990 (14.6 mR). The gifferences are not statistically signi=
ficant,

Airborne 1=13]1 and Particulate Radicactivtiy

Locations of the air samplers are shown in Figure 5.0-1, Airborne
=131 remained below the LLD of 0.10 pCi/m3 throughout the year,

Gross beta concentration ranged from 0.006 to 0.052 wCi/m3 and
averaged 0,022 pCi/m3 and was similar to levels in 1985 (0.024
pCi/m3), 1986 (0.025 pCi/m3, except for the period from May 17
through June 7 when it was influenced by the nuclear reactor accie-
dent at Cherncbyl), 1987 (0,023 pCi/m3), 1988 (0.030 pCi/m3),
1989 0,028 pCi/m3), and 1990 (0,020 pCi/m3).

No radioactivity attributable to plant operstion was detected in any
sample.

Aquatic Radioactivity

Water samples were collected daily and composited for analysis
weekly from the Station's Inlet and Discharge Canal. Samples
were collected from the East Moline Water Works, and Davenport
Water Works. Tne cooling water samples were analyzed weekly for
gross beta concentrastions. Annugl mean gross beta concentraton in
the inlet and discharge canal water samples averaged 4.0 and §4.3
pli/L, respectively. The results were similar to those obtained
in 1986 through 1990,

Samples from the two water works were composited monthly for each
location and analyzed for gawma enitters, All samples analyzed
were below the limits of detection for the program indicating that
there was no measurable amount of radicactivity due to station
operation present.
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Levels of gamma radicactivity in fish were measured and found in all
cases to be below the lower limits of detection for the program.

An upstream and two downstream sediment samples were analyzed by
gamma spectrometry. All gamma-emitters, except (s«137, were below
the limits of detection., Cs«137 measured 0,13 pCi/g dry weight in
the upstream sample. The downstream samples measured 0,053 and
0.038 pCi/g dry weight which were taken 3,3 and 15 miles, respecs
tively, downstream of the discharge point in 1992, The results were
similar to those obtained in 1985 through 1990,

0.4 Milk

Milk samples were collected monthly from Nevember through April and
weekly from May through October and analyzed for iodine~131.,
sampled locations were the Dornbush Dairy Famm, located about 6.0
miles northeast of the Station, Musal Dairy Famm, loceted 5.5
miles southwest of the Station, and Waite Famm, located 13.0 miles
east southeast of the station,

l=131 remained below the detection limits of 5.0 pCi/L during the

non~grazing period (November to April) and 0.5 pCi/L during the
crazing period (May to October).

5,5 Sample Collections

A1l samples were collected as scheduled except those listed 1n
Listing of Missed Samples, Appendix Ill.

5.6 Pragram Modifications

The Quad Cities Station REMP sedimer: sanple location was evaluated
and found not to be a representetive downstream sample. As a result
of tni: detemination, additional sediment samples were taken at
approximately three and fifteen miles downstream from the plant.
The program will now include one sediment sample location upstream
and one downstream of the discharge point., Technical Specifications
require one downstream sediment sample.

In April of 1991, Donald Waite Dairy Famm was added Lo the program.
The addition of this farm was not required by the ODCM but was added
to ensure that the program has at least two milking stations,

6.0 ANALYTICAL PROCELURLS

Analytical procedures used for analyzing radioectivity in environmental
samples are presented in Appendix VI,
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MILCH ANIMALS AND NEAREST CATTLE CENSUSES

Censuses ¢f milgh animals and nearest cattle were conducted around
the Station. The survey conducted by "doorstoedoor" canvas and by
information from I1lireis and lowa agricultural agents, The censuses
were conducted by G, Kreuder on August 29, 1991,

Milch animal and nearest cattle census results are presented in Appendix
v,

NEAREST RESIDENCES CENSUS

A census of the nearest residenccs within a five (5) mile radius was
conducted on August 29, 1991 by G, Kreuder. The location of residences
remained unchanged from the previcus census.

The nearest residence census results are presented in Appendix 1V,

INTERLABORATORY CCMPARISON PROGRAM RESULTS

Teledyne's Interlaboratory Comparison Program results are presented in
Appendi- 1V,

Commonwealth Edison's Thermoluminescent Dosimeter (TLD) Program is

accredited by the National Voluntary Laboratory Accreditation Program

{NVLAP) which requires biennual review and evaluation. In addition to the
biennual ANS] testing requirement, Commonwealth Edison also tests to

the ANSI standard during the noneNVLAP visitation year. Commonwealth

Edison additionally has an internal irradiation program that tests

each of the six nuclear station TLD processors once per quarter. The

results of all TLD performance tests are retained by Commonwealth Edison's
Corporate Radiation Protection Department.



AR
Soe e m T
SR e

b TR




TABLE 1.1-1

EFFLUCNT AND waASTE DISPOSAL
SEMI-ANMUAL REPORT Jsnuary-june 199

GASEOQUS EFFLUENTS - SuMMA L RELEASES
PROCEDURE . QCP 1007
_unait tr”x.::z" 13'::::; iﬁfﬁ?r
A FISSION & ACTIVATION GASES
1. Tota! Re) # 6. 36800 | 1 09801 8 8
3. Aver re) r for per!) uCY/sec 8.178~01 | |.39800
B oo Rl O B 21
8. 100INE
1. Tota! lodine-i31 C 3.07E-04 3.~n:-oa[ 3.8
Aver re! r f ri pCissec | 3. 9SE-051 &4 38E oaT
€. PARTICULATES
1. Particutater with haif-llves i
2 8 days (% 6.258-02] 1 69E-03, 177
Aver rel ! Al pCiises '0.0%E-04 | 1 15E-0¢
' I1pha radioactiv! 4] uld L™
0. TRITIL®
Total Release (&) 3 95061 | 4 DIBOI | 6.9
Aver rele r for per! (LY 19 $ . D8R0 S.;’.’M:J
£. lodine 131 & 133, Tritium and Particulates
Percent of Tech spec Limit |
i K 3 B 398-011 8. 398-0L

*MOBLE GAS GAMMA/MOBL.E GAS BETA DOSE LIMITS

** Projected value based on previous 6 months aveilable data
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TABLE 1.1-1 (continued)

EFFLUENT AND wAy'E DISPOSAL
SFMI-ANNUAL REPORY o
GASEQUS EFFLUCNTS - SUMMeA

FROCEDURE:  QCP 100.7

Lecember 1%,
L. RELEASES

Quarter | Quarter | Est. Total
unit third JFPoarin | frror, %
A, FISSION B ACTIVATION GASES
T T

1. Total Belease | ¢ B.3ipeoid 33831l 8.3
2. Average reiease rate for perioe Cl/sec LATE00 P . GEEDD
3. Percent of Tech Spec ''‘mit * YL 13E-DZA1, I5E~0

Chimney b stack 1 I Jur 0T {IE-
8 100IME
1. Tota! logine-131 (4] k Qcp-04la.13E-04] 21.8
2. Avergge release rate for period juCi/3ec 6.3SE-05% 20E-¢5
C. PARTICULATES
1. Particulares with half.li et
R e ¢ |3.cee-03j¢.628-03 17.7
3. Av!r‘u Y!IQH! rm__f_gr period uCliset 6. 64E-04]|5.81E~0
3. Gross a'pha ragioastivity ¢ «ud | <azp™”
0. TRITIIM
1. Total Release (%) 2.97002 P.OGEQL &2

2. Average release rate for period pC!liset
. lodime 13! & 133, Tritiym and Particulates

3.74E00 W.SBEDD

“Fercent of Tech spec Limit
Chimney & 5:ack

kS

9_565-@;5.'.32-0.4

*NOBLE GAS GAWMA/NOBLE GAS BETA DOSE LIMITS

veprojected value based on previous Six months avallaple data.
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TABLE 1.2-1

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

Tuarter | Quarter | st Total
it FiRST sgconp | frror, 3

A. FISSION & ACTIVATION PRODUCTS

1. Total releese (not including
1

ipha? o sl ’lQI;jJ.J&[-(‘) y
T riod /el 1 18E-0%

verage v ‘cmntn‘.ﬁn
{

3 83k~
2.02¢-000 3.198-C2
Perien 1icedle 1imit * e 1.978-04 | 6&E-03
T concentration

m.m.n:.nm.m

BTk ] :u-QJ; 19E-08

8. TRITIUM **NOTE . Al A) and Bl Farst Quarter include activity from RER leak
: All other Firvs! Quarter are for normal batch release

1. Y 1 re) : L] *»
1. Average 3" 5.( concentration
during batch discharges pC)/m)
3. Percent of applicable )imit 1
C. DISSOLVED AND ENTRAIMED GASES
1. Tota! release (4] 1.118-0% < LLD 1.2
. Average diluted concentration
B i teh gt rges wCi/m) 6. 858-134
3. _Percent of taplicable limit 1 3.m-oj P; ::i_g__
D. GROSS ALPNA RADIOACTIVITY
1. Tota! Release 8 4 LLD < LLD L.
verage concentration re easec
) b glichar O E 1 %% B K %
Y. VOUUNE OF WASTE RELEASED (prior ' ‘
to oflution) Liters |6 15805 1§ 84EDA
“F. VOLLME OF DILDTION WATLR USED |

DURING BATCH DISCHARGES | Lige=s J1.62E09 |7 56E0E '

G. TOTAL VOLUME 3 DILUYIQ
TER PER RTER)

! |
| Liters 1203810 |3.asEr: |
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TABLE 1

.2-1 (continued)

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

! Quarter | Quarter | Est. Total
1 _Unit Third Foursh | frror, %
A, FISSION & ACTIVATION PROOUCTS
1. Total release (not 'aciuding on
ritd \pha) cA 2. 56E-0N9.6.E-0 i
B *nruc 3”u¥n concentration
gyring batch gischarges period uCtmt ,94E-04F ISE-0S
Al I, AL ~Ve
3. Percent of appiicable limit * 1 |3.70E-0%  G5E-00
4. Narimys gl luted concentration '
guring bateh discharges Ciiml . S4E-09.35E-C9
sefote: AL, Al and Bl for both quarters include act.ivity
8. TRITIuw from U-. REF Hx lezk. All other values are for
Liormal bBatcoh rélepsSe, ‘
..
1. Total release o} S 20E~01}4.04E-C1 £.1
2. Average ¢'luted concentration
. Quring batch gischarges t/ml R. €E-07{2.50E~-0Y

3. Percent of applicatle limit

1 7, 29E=03

L. 50E-02

C. DISSOLVED AND ENTRAINED GASES

1, Total reiease ¢t <3LLD <LLD N/ A
2. Average dfluted contentration
guring batch gischarges {/m! <L1D LLD
3. Percent of applicadle )imit 2 # L
D. GROSS ALPHA RADICACTIVITY
1. Tota! Release [+ ¢LLD <LLD N A
7. Averdge cONCentration re eAsed
\ h discharges uCi/ml <LLD <LLD
", VOLUME OF WASTE RELEASED (prior '
to gv\m Livgry 11.28F0% L,.33EDS
‘ L " 0w
DURING BATCH DISCHARGES Liters | .0ZEDS SEGE

G. TOTAL VOLUME OF LILUTION
TER DURING PERIOD (QUARTER)

Y/

14



DATE
1/4/91
1/14/91
1/17/91
1/31/91
1/29/%1

DATE
2/6/81
/13791
2/714/91
2/19/91
2/233/91

DATE
3/6/91
3/11/9
3/19/91
1/20/91
3/21/%1

TABLE 2.0-1

SOLID RADIOACTIVE WASTE SUMMARY
UNITS 1/2
QUAD CITIES STATION

TRANSPORT CO.

CHEM NUCLEAR SYSTEMS
CHENM NUCLEAR SYSTEMS
RAY-TECH

RAY-TECH

CHEM NUCLEAR SYSTEMS

TRANSPORT CO.
RAY-TECH

KINDRICK TRUCKING
KINDRICK TRUCKING
CHEM NJCLEAR SYSTEMS
RAY-TECH

TRANSPORT CO.
RAY~-TECH

CHEM NUCLEAR SYSTEMS
CHEM NUCLEAR SYSTEMS
CHEM NUCLEAR SYSTEMS
KINDRICK TRUCKING

JANUARY 1991

BURIAL SITE
BARNWELL, §C
BARNWELL, SC
U.8. ECOLOGY, WA
CHANNAHAN
BARNWELL, 8C

MONTHLY TOTALS

FEBRUMRY 1981

BURIAL SITE
CHANNAHAN
QUADREX

QUADREX
BARNWELL, SC
U.S. ECOLOGY, WA

MONTHLY TOTALS

MARCH 1691

BURIAL SITE
CHANMAHAN
BARNWELL, SC
BARNWELL, SC
U.S. ECOLDGY, WA
QUADREX

MONTHLY TOTALS

15

VOLUME MILLICURIES
205.80 337%0.00
205.80 452%0.00
474.60 758.99
660.00 194.30
205.80 27630.00
P mumsunasES
1782.00 107943.29%
VOLUME MILLICURIES
675.00 728.40
2080.00 2.33
129¢.10 109.80
170.80 24260.00
4983.7¢0 $02.27
470%9.60 26002.80
VoiL MILLICURIES
630.00 $64.50
170,80 21850.00
170.80 35850.00
105.00 3328.92
13%0.10 175.8%0
eamenes Trarssuwe
2426.70 61768.92






TABLE 2.0-1 {(continued)

SOLID RADICGACTIVE WASTE SUMMARY

UNITS 1/2

QUAD CITIES STATION

JULY 1994
Shippt
o:?."' Carrier Site volume
LR AL A "en
C7/08/8) KINDRICK TRUCKINC QUADREX 1200.10
07/18/9] CHEM NUCLEAR SYSTEMS  BARNWELL, SC 205.80
07/22/8) CHEM NUCLEAR SYSTEMS  BARNWELL, SC 205.80
07/29/8) CHEM NUCLEAR SYSTEMS  BARWWELL, SC 205.80
01/31/81 WITTMAN WESTINGHOUSE, PaA 1040.00
2047.50
AUGUST 1981
Shippi
Nu" Carrier Site Volume
- ~ SEANHEB AN SERANERAREARRESRREN SREsAwNEY
OR/05/8] CMEM MUCLEAR SYSTEMS  BARMWELL, 5C 205.80
0B/07/81 HITTMAN SCIENTIFIC ECOLOGY 1290.10
08/13/6]1 CWEM NUCLEAR SYSTEMS  BARNWELL, SC 205.80
0B/18/8] CHEM NUCLEAR SYSTEMS  BARMWELL, 50 205.80
08/21/81 XINDRICK TRUCKING QUADREX 128010
3187.60
SEPTEMBER 1991
Shippt
D::em Carrier Site Volie
e LA L HANSL snaw
05/08/81 RAY-TECH CHANNAMAN 2:.50
06/05/81 RAY-TECH CHANNARAN £70.00
08/10/6] CHEM NUCLEAR SYSTEMS  BARNWELL, SC 20%.80
08/23/4) CMEm NUCLEAR SYSTEMS  BaARNWELL, SC 205,80

LARRRT ST 1Y
ERRRARTENS AN
181.80
18510.00
13390.00
§185.00

3 6%

43280 .45

MilliCuries
ARAEEeTEREEY
1103¢.00

87 .66
37670.00
29620.00
27,88

MilTiCuries
SEArsREavane
7.18
281.72
1670C.00
8052.00



TABLE 2.0-1 {continued)

SOLID RADIOACTIVE WASTE SUMMARY

UNITS 1/2

QUAD CITIES STATION

OCTOBER 1991
Shipping
Date Carrier Site Volume MilliCuries
10/07/8) CHEM NUCLEAR SYSTEMS  BARNWELL, 5(C 20%5.80 10310.0C
10/21/91 CHEM MUCLEAR SYSTEMS  BARNWELL, SC 205.80 18750, 00
10/24/81 CHEM NUCLEAR SYSTEMS  BARNWELL, &L 205.80 563.90
€17.40 29623.60
NOVEMBER 199)
Shipping
Date Carrier Site volume Miltituries
ENRAREN - SREERRRREALER LA A
11/04/91 CHEM NUCLEAR SYSTEMS  BARNWELL, SC 205.80 18230.00
11712791 CHEM NUCLEAR SYSTEMS  BARNWELL, 5C 205,80 11770.00
11/17/91 CHEM NUCLEAR SYSTEMS  BARNWELL, SC 170,80 483.40
11/7)8/81 CHEM NUCLEAR SYSTEMS  BARNNWELL, SC 205.80 §082.00
11/21/81 KINDRICX TRUCKING QUADREX ge1.5C 57.7%
11/258/81 CHEM NUCLEAR SYSTEMS  BARMWELL, SC ¢05.80 14810.0C
11/27/91 RAY-TECK CHANNAMAN 622.50 364,10
25988.00 54947 .16
DECEMBER 1991
Shippt
n:::n. Carrier Site Vo lume MilliCuries
- EEANEERARESDERAREE S EREREERES R MR AR ERERS
12/03/81 CHEM WUCLTAR SYSTEMS  U.S. ECOLDEY, WA 105.00 1083 .50
12/05/81 CHEM NUCLEAR SYSYEMS  BARNWELL, SC 20%.80 16880.00
12/11/81 CHEM LEAR SYSTEMS 0.5, ECOLOGY, WA 345.00 8.1%
12/13/61 CKEM NUCLEAR SYSTEMS  U.5. ECOLOGY, we 105.00 g12.17
12/16/6) CHEM NUCLEAR SYSTEMS  PARNWELL, SC 205 .80 21310.00
65 61 40083 .82
AABSCRERS vESREERNESE=N
TOTALS: 11331.20 27233] .62
18

T A AR s el e



FIGURE 3.1-1

Estimated Cumulavive Gamma Dosze {('n mrem)
from the Quag Cities Stution for the period
Jaruary-Qecember 1991

Isopleth Labels
Small figure - mult'ply by 10-¢
Large figure - multiply by 10-¢
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FIGURE 3.1-2

Estimated Total Concentrations
of Noble Gases from the Quad C
for the period January-December
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FIGURE 3.1-3

Estimated Tota!l! Concentration
of lodine from the Quad ¢
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FIGURE 3.1-4

Estimated Tota)l Concentrations
Particuiate Matter from the Quad
for the period January-December 19¢
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TABLE 3.1-]

QUAD CITIES UNIT ONE

1991 ANNUAL REPORT
MAXTIMUN DOSES RESULTING FROM AIRBORNE RELEASES
PEPTIOD OF RELEASE -~ 01,01/91 70 12/31/91 CALCULATED 02/26/92
INFANT RECEFTOR

isT IND D iTH
TYPE QUARTER CUARTER QUARTER QUARTER ANNUAL
JAN-MAR AFR-JUN JUL-SEP oCT-DEC

GAMRA AIR 1.32z-08 1.6%e-04 2.828-04 3.38e-04 8.18E-04
{ MRAD ) (W ) ‘ w )

(W I W } { ) W )
BETA AIR 1.17e-08 3.402-05% $.492-08 7.348-08 1.€632-04

| RRAD ) (NW INW ) { ! (NW )

TOT. BODY 6. 682-06 i,042-04¢ 1.58E-04 1.8%E-04 4.572-04
“RER ) W ) (W } ™ }
EniN . 1.708-04 2.618-0¢ . 7.618-04
{ MREM) (W ) W ) { (W )
ORGAN . o 7.68E-013 8.62c-03 . 6.10e~-02
(MREK) ( ; (WNw ) (WNW ) (WNW )

L (NW )

LUNG LUNG THEYROID LUNG
THIS 18 A REPORT POR THE CALENDAR YEAR 19§91

COMPLIANCE STATUS - 10 CFR §0 APP. 1!
INFANT RECEPTOR

cvmmmsssmene § OF APP 1. womsceesmows
QTALY 1ST QTP  2IND QTR 3RD QTR 4TH 2TR  YRLY \ Of
OBJ  JAN-MAR  APR-JUN  JUL-SEP  OCT-NOV  OBJ APP.1

GAMMA AIR (MRAD) 5.0 0.00 0.00 0.01 0.01 10.0 0.01

BETA AIR [(MRAD) 10.0 0.60 0.00 0.00 0.00 30.0 0.00

TOT. BODY (MKEM) 2.5 0.00 0.00 3.01 0.01 5.0 6.01

SKIN (MRZM) 1.8 0.00 0.00 $.00 0.00 15.0 ¢.01

ORGAN (MREM) 7.% 0.46 0.10 0.11 0.158 18,0 0.al |
LUNG LUNG LUNG THYROID LUNG







TYPE

GAMMA AIR
{MRAD)
BETA AIR
[ ARAD )
TOT. BODY
{MREM)

SKIN
| MREM)
ORGAN
(MREN)

TABLE 3.1-1 (continued)

QUAD CIVIES UNIT T™WO

1991
RAXIMUM DOSES RESULTING
PERIOD OF RELEASE - 01,0181 T0 123191

187
QUARTER
JAN-MAR

1.008-03
(W )
1.908-04
(NW )
$.67E-04

ANNUAL REPORT

« RO AIRBORNE

INFANT RECEPTOR

THIE & A REPORT FOR THE

GAMMA AIR (MRAD)
BETA AIR (MRAD)
TOT, BODY (MREAM)
SKIN (RREM)
ORGAN (MREM)

IND
QUARTLR
APR-JUN

3,640-04

LUNG

np
QUARTER
JUL-SEP

1.82E-04

(W }
$.492-065
I{NW )
1.58E-04

(W )
2.61e-04
(W )
7.898-03
(WNW |

THYROID

CALENDAR YEAR 1§91

RELEASES

«TH
QUARTER
OCT-DEC

3.39¢L-94

W }
3.9%e-03
(WNW

THYROID

COMPLIANCE STATUS -~ 10 CFR 50 APP. 1

INFANT RECEFTOR
cemme. .- S\ OF APP 1., --
QTRLY IST QTR IND QTR irp QTR
oBJ JAN-MAR APR-JUN JUL-~-SEP
.0 0.02 .01 6.01
i0.0 0.0¢C 0.00 0.00
2.5 0.02 0.01 .01
7.8 .01 .00 0.00
7.8 0.36 0.0¢ 0.13
LUNG LUNG THEYROID

LS
W,

-

4TH QTR
OCT-NOV

0.01
0.00
0.01
0.00
0.08

THYRCID

CALCULATED 02,2692

ANNUAL

1,99r-03

YRLY N OF
oBJ APP .1

L
oo o
CODOoOO

LUNG

OO0

02
.0C
.02

.25









TABLE 3.2-1 (continued)

QUAD CITIES UNIT TWC
ADULT RECEPTOR

1961 ANNUAL REFORT

MAXINUN DOSES (MREM) RESULTING FROM LIQUID EFPLUENTS

PERIOD OF RELEASE - 01/01/91 TC 12/31/,91

18T iND Irp

QUAKTER QUARTER QUARTER
JAN-MAR APR~JUN JUL-SEP

5.55e-04 €.118-08 7.62€-08
B, 39204 9.208-08 1.182-04

~IVER LIVER LIVER

TOTAL BODY (MRERM)
CRIY. ORGAN| MEEM)

THIS 15 A REPORT FOR THE CALERDAR YEAR 1981

COMPLIANCE STATUS ~ 10 CPR 50 APP.

CALCULATED 02.26/92

ses ceenauese § OF APP 1.
.ST QTR  2ND QTR 3RD QTR
JAN-MAR  APR-JUN  JUL-SEP

0.04 £.00
0,02 .00
LIVER LIVER LIVER

28

-

0.01
0.00



FIGURE

2.0-1

FIXED AIR SAMPLING SITES AND

QUTER RING

TLD LOCATIONS

15

iowa 1336

Vs &

® av Sampung Sie

@ Quter Ring TLD Location

Scam

5

LR L
LT

{ P Fulion

Clinton J#§

”,

168

PR

114
14

Vi
3133
AR
RN

3 /
2
FE -.“‘ '\hi

120"
ne

81 Cnsite No. )
02 Ons:te Ne. #2
03 Gnarte No. #3
04 Nitrin

(Dock )
07 Clinten
08 Sikkema Fare
09 Erae
10 Nillsdale
il Port Byron
12 Bettendar?
11 Princeaten
14
15 Demitt
1§ Low Moer

A

08 Saddle Club Dairy
U8 Hansan's Boat Landing

Ut:ca Rigge Roag

s
¢ 3 0 L) 0 21 30 4w
e —

vy e S N
n‘x > 5

iinois

l

-

10 M

" .
L ———————



f lv‘JLI‘ i i’J.‘L"‘vi

INNER RING TLD LOCATIONS
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FIGURE §.0-3

, FISH, WATER, AND SEDIMENT
SAMPLE LOCATIONS
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Quad Cities Station

TABLE 5.0-)

Radiological Environmental Monitoring

Locations

QC 01 Onsite No. #1
QC-02 Onsite No. #2
QC 03 Onsite No. 42

QC 04 Niwin

QC 65 Saddle Club Dasry
QU U6 Hansen s Bast Landing (Dock)
QC-07 Cihinton
QC-0% Sit kema Farm
QCAY Lrie
C-10 Hillsdale
C-11 Port Byron

QC 18 Musa! Dairy
QC19 Fast Moline Water Works
C-20 Davenport Water Works
C-21 intake Canal
C 22 Discharge Canal
«21 Migs, River Pool 414
OC-24 Misy, River Pool #l4

QC-25 Waite Dairy

CENSLUS
Dairy

Catile
Residence

R N e | T I DRI Rl o R o B e

32

Air Sampling

e

Q0.

Cooling Hater

00 . .

Q0.

00
00

00, .

00,

Qo0
00

00. . . ..
00. . .. .
00. . .

00
00
00

CE

Fish

Lake Hater

Ml
Publiic Hater

Rabbats

Sediments

Surface Hater
Vegetables
Ground Heli Hater

.......



TABLE 5§.0-2
QUAD CITIES STATION

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS

,

"y : Distance Direction

p" ite Cod Location (inles) )

| ¢-01 Onesite Station No. 1 0.5 0

1 Q<02 On-site Station No. & 0.5 710
. Q-03 On+site Station No., 3 0.6 170

E Q-G4a Nitrin 1.6 40
‘ Q-0% Saddle Cleb Dairy Famm 1.8 160

[-'.‘ Q-06 Hanson's Boat Landing 1.8 340

1 Q=07 Clinten 5.0 a0

R Q-08 Sikkema Farm 7.0 70

o Q-09 (C; trie 13.0 110

: Q-10 (C Hillsdale 10.0 130

2 Q11 Purt Byron 8.0 170

g 0-12 Bettendorf 13.0 218

A (13 Princeton 4.8 220

] Q-14 (c; Utica Ridge Road 11.0 210

¥ Q-15 (C Dewitt 13.0 300

iH g-16 (C) Low Moor 6.0 330

:

1 2. Tibs

. SI'M as No. lt

i b. Special TLD Samplers

- Distance Direction

F? ite C (miles) P L

g Inner Ring

. Qe101-3,2 0.7 4

- Q-102-1,2 1.7 21

F:['. 0.103’1 ’2 1.% 58

) (~104-1 1.1 60

i ‘ 0'104‘2 1'0 77

" RS Q-108-3 0.6 17

1 Q-108-1,2 0.8 91

gt Q-106-1 0.7 109

g Q-106+2 0.7 118

! Q1071 0.7 128

f” 2 Control (reference) locations are denoted by a "C" after site code. Al
other locations are 1 dicators.

Ll 3

e e g e



TABLE 5.0 2 (continued)

QUAD CITIES STATION

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS

2« ILDs

b. Special TLD Samplers

3. MILK

e ——

site Cote

Q=107-2

(=107

Q-108-1,2
Q=109+1,2
Q=111-1,2
Q-112-1,2
Q=113-1,2
g-114-1,2
Q~11%+1,2
Q-116-1,2

Quter Ring

Q-201-1,2
Q=202+1,2
Q-203-1,2
Qe204+1,2
Q«2068-1,2
Q=206+1,2
Q’ZO?'I 02
Q-208+1,2
(=209-1,2
Q=210-1,2
Q=211+1,2
Q=212#1,2
0"213"1 .2
Qe214-1,2
Q-215-1,2
G-216-1,2

Site Coged

u=17 (C)

U=
Q=

26 (€)

Distance

§m11e52

- v =
oo~

PRI PO OO O
- -
PO WO SO0 O

FORE N N
* = o+ =
& O

-

-
o0 4 O 0 o U U

- - - - -
e N0

Bl s DD
-

- -

Location

Dornbush Dairy Fam
Musal Fam
waite Datry Famm

Distance
(miles)
6.0
5.5
13.0

Direction

137
146
165
176
230
246
264
¢8b
310
339

310
316
333

Diregtion

70
22%
100

2 control (refersnce) locations are cencted by @ “C" after site code. Al
other Jocations are indicators,

e A L

e e et e
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TABLE 6,02 (continued)
QUAD CITIES STATION

RADIOLOGICAL ENVIRONMENTAL MON:TORING PROGRAM SAMPLING LOCATIONS

PUBLIC WATER SUPPLY

Site Coded

0«19
Q=20 (C)

1 TER

$ite Code?
Q-21 (C)

Qe22
FIH

Site Code®
(-24

SHORELINE SEDIMENTS

Site Coge?
Q-23

Location

East Moline Water wWorks
Davenport Water Works

Location

Inlet
Mscharge

Location

Mississippi River

Pool 214

Location

Mississippt River

Ponl #14

Distance

]mi]esz

16.¢C
18.0

Distance

(miles)

At Station

Distance

(miles)
15.0

Distance

jmi\es}

15,0

Direstian

S b S

206
219

Dinsﬂon

)

Direction
©

o i
200

D1rggtion

L % [
210

Tt A e (nlk - "

il
i
2
.
4

[

|

-
1=
E

& control (reference) locations are denoted by 8
other locetions are indicators.

“C" after site code. All

L__.__.._-_-_.-__._.-..}ﬁ
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TABLE 5.0-2 (continued)

MRS CIVIES STATION
RADIGLOGICAL EW, TRONMENTAL MORITORING PROGRAN SAMPLE COULTCTION MWD ANALYSES

jLecatyon Col lection Type of Frequency
Semyie Media Code® Tite F requenc y Aspiysis of Analysis Fowares
1. HNirberse 4. Tmsite and Near Fieid Contirwous Cross Beta weekly in all semples.
Particulate oferat ton
-1 Uns . te No. 1 for one taema fsel. weedly 1¥ gross bets 12 a sample exceeds by S
- Orstte o, ¢ werk tioes the average concentrat ton of the
-3 nsite Mo, 1 preceding ol endar quarier for the sengie
(-4 frirn locat ton .
Q-5 Saddie (1t Datey
Fare Gansea Isot. Ouerteriy Un quarterly composite from each location.
16 Hemson's Baal langing
> tiier ook |y
Eachange
LR wewely Test and maivtenance.
Trasr
b, Far Fteld Lont inuous Gress Bete fee footeole “c.”
operation
H Clinton for ume Gamea lsot . See fuotsote ",
G- Stekema farm -t
&9 {C) Erie Filter weeh oy
410 1) Millisgale Enchange
g-i1 Port Byrom
912 Bot Lendor Samp! 10y ook ly Test and saintenance.
i3 Princeton Trais
o1& to) Ptice Ridge Foat
g-15 (£} Gelrtr
q-it Low Moo
2. Birborne Seme as 1. (ot inunus =i Brweek |y e all sampies Frow ooiite end wear Tield,
lodiae operat Ton tor far-field sespies, see Youtnote "c.°
for Leo
weed
3. Air Savpling Same as 1. - Test ang ek | 4 On 21} senplers.
Tratm Yartrterance

& Contro) (reference] locetions are denoled by & “(" 1 this columm. ALL other Tocattens «e ingicators.

€ Far-field sanples are analyred wher near-field results are inonsistant wilh previcus medsurements od raitoectieity 15 cunfirsed a5 Resing 115
of igin in sirborse offluents releesed from (he stetion or &t the discretion of the tmergency Plammioy Seperviser,
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T+BLE 5.06-2 (cortinued)

QUAD Civres

STATIow

~wm e 2w oo nam o mndll t o eaihadl: ' Phall e w1 Y

RADIGLOGICAL ENVIRONMENTAL MONITORING PROGRAN SAMPIE (OLIECTION AND ANAL:SES

Locat fen Col lect vom Tyoe of Froguency
Sample Medta Site Frequenc y BAma.yxts af Analysis Femard s
5. Wil 2-17 1€ Borntush Datey Hewi iy =131 sy On ol semites. WD 6.5 plo/t while
g-18 mgsal Fars May through May through e pasture.
-2 Waite Dairy Farm October O Laber
Monthly: IR Moathly: Gn al) samples. il 5.0 pi/i while
te sl Novemter a0t on pasture
I through v ough
Rprii Apr il
:
_ 6. Pebiic dater  G-I9 fast Moline Water eeh 1y Gama Isot. Memtnly On monthly composite fram each locetien.
otk
4-20 (C} Davenport kater Works
2
7. Cooling Water g-21 &) inlet Cenal weeh |y Gross beta Geed ty On netification samples will be provided
' g-72 Gischarge Cane' by stalien persemne!.
B, Fish Q-28 mississippt River St Gam=a [sot T - On sdible portions only, ot lesst twe
Pocl #)8 anually aoneally spec tes.
1 5. Shoreline 923 Wisstssippt River Annuelly Gamma Isot Ammvually
I Sediments Pogl 18
19. Datry Census a. Site boundary to 7 niles .- a. inumeration fSpnvaily During grazing sesson.

by @ ceer
to-doo- or
eguivalent
counting
techntiqus .

8 Cortrn! [reference) locations are denoted By & “C° in this coluen,

S S— —— P ————

R L RN ———

A1) other locetions are ind cotors,




TABLE 5.0-2 (continued)

WD CITRES STATION
BADIOLOGITAL ENVISINMENTAL MONITORTNG PROGRAM SAMPLE COLLECTIO AND ANALYSES

Sempie Medie

Col Tect o
Freguency

Type of

Froguend v
Inalysis of Baslysis

Devry Census
{cont inued |

b. ? mites te 5 miles - B, Enuperation Brnually Tur oy 9r azing seasun .

reliahie sources.

Ansgaliy During grazing seases.

€. Bt gairies Visted in ftem S, - . Inguire as
to feeding

graciroes .
1. Pasture anly.
2. Feed and chep oily.

3. Pasture wnd feed, f
oth, ask farmer 19
estinate fraction of
food frem pasture. <75%,
=502, W-T5%, or IS

.
Residence [ensus

in ali 16 sectors wp to 5 milos Romgal 15







TABLE 5.0-4
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Facility _Quad Citics Nuciear Power Station  Ducket No._50.354, 50265
Location of Facility_Rock |sland, [llipois Repo.ting Period _IndOuarter 199]

Ly

County, State}
Sample Type and Indicator Location with Highest Cortre Numbey of
Type Numnbey of Lecations i OvarvsiyMesn .} Lo atsons Non renstine
(Linits) Analyses LD Mean? Mean Mean" Resuits
Air Particulstes | Gross Beta 78 om oms o7/ Q6" Fansns ome I/ 1H Peve o
PCi/m ) 0 0060 022) Bost Landings 6.010.0021)
18 mi @347
Camma Spec L oo <LLD P 0
Atrborne lodine | 1131 36 @10 <LLD None o
FCfm)
Camma Camma [Dose 16 36 151 (6/8) Q-12. Bettendorf mie/n 159 (1071 4]
{TLDw) tmBR /Qtr ) (119.165) 130 mi @ I8 (135218 %)
Milk 13 30 S0/05€ <LiD <LiD 0
{pG/L) -
Cooling Water Gross Beta 26 10 3903718 Q- 21, Inler ot 460313 460131 0
(pG L) Jean Station BA5N Gssn
Public Water Camma Spec L
pG/L
Cs 137 160 <LLD Nome a
Cs 137 100 <LLD Nowe 0
(nher Cammas 200 <LLD N 0
Fish Camma Spec 12
pG/g wet)
Cs 137 03 <1iD None g
Ce 137 01 <LLD MNowme L
| Other Gammas 82 LD Newe

2 Mean and range based on detectable measurements only. Fractions indicated in parentheses.
B Locations Q.01, Q-8 and (3-06 all had identical mean values of G016 pCl/m”
€ November - April LLD = 50 May - October LLD =05,



RATHOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Faaility_ Quad Cities Nuclear Power Station = Duochet Ne _50.354, 50265
Location of Faciity_Roch Island, llnows Reporting Pericod _Jed Oragter 1991

{County, State)
Sampie Tvpe and Indicator Lovation with ighest Control Nugmbwey
Type Nowmbey of Lowatnons ] = m“——‘ﬁ Los atrons Non 1 one
Wi Analyses LD Mean” N oo Mean® R o
Range Locstion Rarr Hange
Air Particulates | Gross Beta e am QUOTR/TH Q08 rlansons am a3 Nowe Q
’f‘"l/ﬂ“l O M0-0.0%5) Hoat m (0 0169 035)
18 i @ 3”
Camma Spec 6 om <LLD Newe L
Adrborne lodine 13 42 010 <UD Nogw o
PCi/mD
Cacama Background | Camma Dise 16 16 160i6/6) Q- 11, Pors Byron IR R a3 165007100 0
TLDW) (mR /Qer » (124171) i mi@ITY (131194
Mk (WET) EQ 50 LD ; = <Ly 0
P
Cooling Water Croms Beta pi 16 474718 Q-21, indet at 481410 45304/14 0
PG/ 3169 Station ad67Mm a67M
Public Water Camana Spec &
PasL
Cs 17 100 <1LD - Newo c
Cs 137 09 <LLD N Q
{ther Cammas 200 <L1D None 0
Bottom Sediments | Cazama Spec. 1
pli/g dry)
Cs 1% 21 <LLD Noow ¢
Cs137 01 amia/m Q23 Misssssiprt 030/ Neowe o
River (Poul 14)
18 i @35
Other Cammas D15 <LLD Nowwe 0

? Mean ana range based on detectable measurements only Fractions indicsted in pare thews



TABLE 5.0-6
RADIOLOGICAL ENVIRONMENTAL MONTTORING PROGRAM QUARTERLY SUMMARY

Name of Facility_ Quad Cities Nucleas Powey Station .~ Docket No._50.254, 50-265
Location o Faciity_Keck island, Dlinow Reporting Pericd _4th Quarter 199}

County, State)
Sample Type and Indicator Location with Highest Controd Number of
Type Numiwr of Lexcations _Ouarterly Mean Lowations Non routne
{Units) Analyses LD v Mean Mean® Kesults
Alr Particulates | Cross Retn 78 0 Q3o , TR Q 4, Nitrin, T 5 mi oma a3y Nene ]
ECi/m) 01129033 ew° 04003
Q06 Hansons Boa
lm 0me (131
1.5 mi @ 34" (O89030)
Gamma Spec & om <LLD Nene 0
Airborne lodine ISk} £ 610 <LLD Newe 0
pCifm D
Camma Camma Dose 1% 30 153 6/6) Q 12, Bettendorf s7Ta/m 160 (307 1% 0
(TLDw) (mR /Qtr ) (14.1-165) 130 mi @ 2187 (134187
Wik [SEH 3] s0/05° <UD <D 0
PG/
Covling Water Coroms Beta 2% i0 410313 Q21 Inlet at 44013/1% 440031 n
G/ Q85N Station (0% By 3157
Public Water Gamma Spec L)
pG/L
Cs 137 100 <L1D None o
Cs137 won <LLD Newe 0
Other Cammas 200 <L1LD Neone 0
Fian Camma Spec 12
(pG/g wet)
Cs 137 LR <LLD Norwe ¢
Ce 137 21 <LLD Neone 0
Other Cammas 02 <LLD Nowwe 0

? Mean and range basexd on detciable measurements oniy Frachons indicated in parentheses

b tlovember - April LLD = 5.0, Mry - October LLD = 05
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F TABLE §.1-1 (continued)
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L siit Eoisos Conpany « version 3,1 Svsles
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APPENDIX 11

METEOROLOGICAL DATA
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QUAL CITIks NUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY-MARCH 1991
STABILITY CLASS = EXTHEMELY UNLYABLE  (DIFF TEMP 296-33 FT)
WINDS MLASURED AT 296 FEET

WIND WIND SFEED (IN MPH)
DIRECTION .8-3 é~ 7 8-12 13-18 19-24 G 24 TOTAL

...... - - .-

N 0 0 0 0 1 (¢ 1
NNE 0 0 1 0 v 0 1
NE 0 0 1 0 0 0 1
ENE 0 0 0 0 0 0 ¢
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 1 1
SE 0 0 0 . 0 1 2
314 0 0 0 2 0 0 P
s 0 0 0 r 0 0 1
SSw 0 0 0 3 0 0 3
Sw 0 0 & 2 1 0 8
WEW 0 0 B 0 1 0 J
w f 0 3 1 1 0 5
Whn 0 0 < 5 § 0 1§
Nw 0 0 5 2 1 0 8
NNw 0 0 2 7 1 0 10
VARIABLE e 0 0 0 0 0 0
TOTAL 0 0 28 24 12 2 63
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements i1n all stability classes: 0
47
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QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY-MARCHM
STABILITY CLASS ~ MODERATELY UNSTABLE
WINDS MEASURED AT 286 FEET

WIND
DIRECTION .8-3

- -~

N 0
NNE v
NE o
ENE 0
E 0
ESE 0
SE 0
SSE 0
§ 0
SEw &
oW 0
now 0
w 0
Whw D
Nw 0
NNW 0
VARIABLE 0
TOTAL 0

-

0

Hours of calm in this stability class:
Hours of missing wingd measurements in this stability class:
Hours of missing stability measurements in all stability classes:

o

WIND SPEED (IN WPW)
13~18

0

"

o

o

Ty

it

1981
(DIFF TEMP 206-33 FT)

1924

.....

©

>

©

=

O

L



wIND
GIRECTION .8-3

.

QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD ~ JANUARY-MARCH 1991
STABILITY CLASS -~ SLIGHTLY UNSTARLE (DIFF YEWMP 286-33 FT)

WINDS MEASURED AT 296 FEET

WIND SPEED il Nep)
4= 7 g-1g 13-18 1924 oY 24 TOTAL

- - meame WEses W e w - -

5 N 0 - E 2 0 0 y
NNE 0 0 ? 0 0 0 2
NE 0 0 1 0 0 0 1
ENE 0 0 i 1 " ] 2
E 0 0 2 0 0 0 e
) ESE 0 1 0 0 0 1 2
8¢ D 1 { 2 2 0 6
s8¢ 0 1 0 2 2 0 £
;ﬂ' 8 b 1 1 1 4 0 1
! i 5w 6 ) 0 ! 2 0 4
el 5w 0 ¢ & 1 0 0 17
L% Win 0 - 4 2 1 1 12
-f L 0 4 6 ] 0 1 19
;. WNw 0 1 £ 1 9 P 20
ff W 0 1 E 2 5 3 20
i~ Nt 0 1 7 3 . o 12
VARIABLE 0 0 0 0 0 0 0
TOTAL 0 22 as 32 28 10 138
Hours of calm in this stability class: 0

Hours of missing wind measurements in this stability class: 0

Hours of missing stability measurements in al) stability classes: 0
49
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PERIOC OF RECORD ~ JANUARY-MARCH
STABILITY CLASS ~ NEUTRAL

F“ QUAD CITICS NUCLEAR POWR STATION
;

1991

(DIFF TEMP 206-23 FT)
WINDS NEASURED AT 296 FEET

b WIND WIND SPEED (IN MPM)
| e Sl s S i A ot SR ot
;' \ 0 ; 23 a1 $ ¢ 14
!. NNE 0 12 14 &0 : 0 48
3 NE ' U g ‘ T
E" ENE 0 9 12 2 2 0 26
{ - 1 3 o 1219 6 8
F ESE ¢ 7 15 12 4 17 87
4 SE 2 2 1% 1 2 1 34
i s8¢ 2 0 “ E ? 5 az
| 8 i ‘ 2 13 4 2 30
| SEW 0 5 3 26 10 4 48
7 oW 1 1% 23 30 * 1 1
| Won 2 7 21 ¥ 4 g 67
! N 1 14 32 30 % 1% 112
k- Wi : 12 0. 38 8 200 168
| N 3 8 26 60 30 21 148
i NN 1 - 29 20 § : 64
5 VARIABLE 0 0 0 0 0 0 0
r- TOTAL 20 123 279 360 172 110 1064

Hours of calm in this stability class: 1

hnours of missing wind measurements in this stabilily class: 48

Hours of missing stability measurements in all stability classes: 0

N N N R RSN SRR A I~

sl R R e e S

o T L T T



QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY-MARCH 1991
STABILITY CLASS ~ SLIGHTLY STABLE (DIFF TSMP 29¢€~33 FT1)
WINDS MEASURED AT 296 FEEY

wIND WIND SPEED (IN MPH)
DIRECTION ,8-3 41 8-17 13-18 19-24 QT 24 TOTAL

G - - - - - e e -

------

N 1 ? a2 7 0 0
NKE 1 9 14 8 0 0 32
NE 1 4 ? 2 ] 0 20
ENE 0 2 16 8 0 0 1)
£ 0 { 4 6 2 1 14
ESE 2 4 b 15 10 ¢ a1
SE g 2 11 10 k] L 27
j“,' SSE 0 1 2 12 7 5 21
3 € 0 1 ¢ 19 & ? 38
LA SEw 0 3 " 3o 28 6 78
@F | W 0 3 19 26 4 1 62
Lwl WEW 0 3 < 16 11 0 4
if_ " 0 2 17 % ? o 38
}L- WNW 0 3 12 18 7 0 40
T NW 0 2 9 18 0 3 28
| NNW 1 2 1 10 . 0 25
VARTABLE 0 0 0 0 0 0 0
| TOTAL 6 49 161 221 95 28 £57
- | Hours of calm in this stability ¢lass: 1
. Hours of missing wind measurements in this s.api)ity class: 0
i Hours of missing stability measurements in al) stability classes: 0

51




]

QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY-MARCH 1991
STABILITY CLASS - MODERATELY STABLE (DIFF TEMP 206-33 FT)
WINDS MEASURED AT 296 FEET ;

WIND WIND SPEED (IN MPW) |
DIRECTION .3-3 4 7 g=12 13-18 19-24 GV 24 TOTAL '
kN 1 0 ] & 0 0 1 :
NNE 0 4 7 1 0 D 19 |
NE 0 2 6 2 0 0 10
ENE 1 0 1 9 0 0 17 ‘
3 1 0 1 d 0 0 6 L
ESE 0 1 0 ¢ 2 0 "
58 1 1 { 3 3 0 9 |
3.1 1 0 1 4 0 0 6
S 0 0 o 12 0 ¢ 14 |
SSW 0 1 & 14 10 0 30
Sw ? ¢ 2 5 0 0 E
win ¢ 1 2 ¢ v 0 5
. 0 0 3 4 0 0 1
whn 0 Fi 3 § 1 0 1
NW 0 0 5 1 D 0 6
NNW 0 0 3 ? 1 0 1
VARIABLE o 0 O 0 0 0 0 ;
|
TOTAL 5 4 3 83 17 0 182 }
Hours of calm in this stability class: 0 ;
Hours of missing wind measurements 1n this stability class: 0 )
Hours of missing stability measurements 1in all stapility classes: 0 '
52







QUAD CTITIES NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL-JUNE 1991
STABILITY CLASS ~ EXTREMELY UNSTABLE  (DIFF TEMP 296-33 FT)
WINDS MEASURED AT 296 FEET

WIND WIND SPEED (IN MPH)
DIRECTION ,8-3 - 7 8=12 13-18 19-24 v Ia TQTAL

e s - - B e - - - - -

N 0 1 4 0 0 0 5
NNE 0 Q 1 ) 0 0 1
NE 0 1 2 0 0 0 3
ENE 0 1 2 3 4 1 7
E 0 0 10 6 L 0 24
Sk 0 0 (¢ 3 6 ¢ ]
3 1 0 1 0 g 1 0 10
SSE 0 0 ¢ 2 0 0 [
§ 0 0 3 3 0 0 &
SEw 0 1 1% 10 3 0 29
W 0 1 3 6 0 0 10
WEW e 1 1 2 1 0 5
w 0 1 7 1 1 0 10
whiw 1 0 4 3 0 0 8
Nw 0 e & 4 0 0 12
nNK 0 0 2 1 0 0 3
VARIABLE 0 0 0 0 0 0 0
TOTAL 1 10 6F 52 17 1 147
Hours of calm in this stability cless: 0
Hours of missing wingd measurements in this stability class: g
Hours ¢t missing stability measurements in all stability classes: 0
54
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. QUAD CITIES NUC' “»K POWER STATION
3 PERIOD OF RECORD - PRIL-JUNE 1991
STABILITY OLASS - MODERATELY UNSTABLE (DIFF TEMP 296-33 FT)

| WINDS MEASURED AT 296 FEET
i WIND WIND SPEEC (IN MPH) ‘
f DIRECTION .8-3 4~ 1  B-12 13-18 19-24 4T 24 10TAL
|
| N 0 . 8 0 0 0 6
)}
; NNE 0 0 : 0 0 5 '
L NE 0 0 4 0 ) o 4
g ENE ; 2 6 3 : 0 12
; £ 0 1 7 1 3 w 15
| ESE 0 0 5 3 1 ) 9
; SE 0 2 3 2 1 0 8
: esE 0 ¢ P 2 0 0 1
| 8 0 i 2 9 1 0 12

SEW 0 2 19 7 5 1 44
| W 0 9 2 - 0 0 20
| Wow 0 2 1 0 0 1 4
? W 0 2 1 1 2 2 8
| WNW 0 P 1 1 0 0 6
1 A 0 9 1 0 0 0 10
]
: NNW 0 § 0 3 0 0 6
E'_ VARTABLE 0 0 0 0 o 2 0
e TOTAL 0 46 62 a1 14 § 168
i
!4- v Mours of calm in this etability class: 0
Mours of missing wind measurements in this stabi'lity class: 0 _,
f Mours of missing stability measurements in all stability classes: 0 5
] |

]

i |
' {
| 55
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GUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL -JUNE 1991

STABILITY CLASS - SLIGHTLY UNSTABLE (DIFF TEMP 296-33 FT)

WINDE MEASURED AT 208 FEET

WIND WIND SPEED /IN WPH)
DIRECTION .8-3 4~ 1 8-12 13-18 19-24 GT 24

A - T msmme s aeseEem e

¥ o 5 3 0 0
NNE 1 0 1 0 0 ¢
NE 0 b 2 2 0 0
ENE ] 3 3 3 0 ¢
E 0 2 § 1 4 0
ESE 0 2 e 2 0 0
SE v 4 3 2 0 0
SSE 0 e : 3 0 0
$§ 0 7 § “ 1 0
SEW 1 ] ) 9 3 0
oW 1 1 8 € 2 0
Wiw 1 - 0 1 1 1
" 0 3 1 P i 2
Whw 0 2 3 0 1
Nw 2 3 1 1 g 0
NNW 3 N 1 0 0 0
VARIABLE 0 0 0 0 0 0
TOTAL 9 59 45 36 13 4
Hours of calm in this stab:lity cless: 0
Houi's of missing wind measursments in this stab’lity c¢lass: 0

Hours of missing stability measurements in all stability classes:

aaaaa

17
31
24

170

0
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QUAD CITIES NUCLEAR POWER STATION

PERIOD QF RECORD ~ APRI(~JUNE
STABILITY CLASS = NEUTRAL (DIFF TrMP 286-233 FT)
WINDS MEASURED a1 296 FEET

WIND WIND SPEED (IN MPH)
DIRECTION .8-3 a- 7 8-12 13-18 19-24

e A - - - - - - - -

N 0 6 g 1
NNE 1 ] 4 18
NE . 5 g 38
ENE 1 4 b ] 33
E e 5 23 23
ESE 0 3 19 1%
St 0 k) 25 4
SSE 1 ? 13 1
3 1 7 12 11
SSW 0 16 23 20
oW 0 11 23 )
WEW 1 | 6 5
W 2 7 3 6
Whw 4 8 ] 11
Nw 3 7 12 é
NNW 2 6 1 3
VARIABLE 0 0 0 0
TOTAL 16 87 226 207 12
Hours of calm in this stability class: 0

L

L% ]

Haours of missing wind measurements in this stability class:
Hours of missing stability measurements 1n all stability classes:



WIND
OIRECTION

.B°3

A ——— -

N
NNE

NE
ENE

ESE

NNw
VARIABLE

TOTAL

0

1

-

14

L

"~y

&9

QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL-JUNE
STABILITY CLASS - SLIGHTLY STABLE

1891

(DIFF TEMP 296-33 FT)

WINDS MEASURED AT 206 FEET

WIND SPEED (IN MPH)

8-12

-

16
4

13

a3

b

22

11

10

187

Hours of caim in this stability class:
Hours of missing wi @ measurements in this stability class:

Hours of missing stability meas.-ements in all stability classes:

W T ST Y Ty —

13-1%

-

10
a7

44

L

256

0

19-24

- -

a3

“>

11

GT 24

-

r

L

TOTAL

- -

&3
16
45

€6

96
a7

30

.



QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL-JUNE 1991
STABI{ITY CLASS - MODERATELY STABLE (DIFF TEMP 296-33 FT)
WINDS MEASURED AT 296 FEET

WIND WIND SPEED (IN MPH)
DIRECTION ,B-3 4~ 17 8-12 13-18 16-24 3T 24 TQTAL

- ———— e - B - T I

59

N 0 3 1 0 0 0 4
NNE 0 1 4 1 1 0 7
NE 0 2 i 0 0 0 3
ENE 0 3 1 £ 0 0 10
E 0 2 4 8 1 0 15
ESE 1 1 15 13 1 0 31
K13 ¢ 2 15 1" 0 0 28
SSE 0 2 18 6 1 0 27
§ D 4 1 12 0 0 27
SEW 0 2 21 20 3 0 46
Sw 1 8 13 € 0 e 28
Won 0 1 6 3 0 0 10
w 0 1 ) 2 0 0 7
" Whiw 0 0 10 " 0 0 12
NW 0 1 5 1 0 0 1
‘ NNW 0 0 1 0 0 0 1
VARIABLE 0 0 0 0 0 0 0
TOTAL 2 33 130 91 7 0 263
s Hours of calm in this stability class: a
b HWours of missing wind measurements in this stability clacs: 0
Hours of missing stshility measurements in all stability Classes: 0

el 1



R QUAD CITieS NUCLEAR POWER STATION

i PERIOD OF RECORD =~ APRIL-JUNE 1991

STABILITY CLASS - EXTREMELY STARLE (DIFF TEMP 296-33 FT)
WINDS MEASURED AT 296 FEET

wIND WIND SPEED (IN MP»)
DIRECTION .8-3 &~ 7 8-12 13-18 19-24 GT 24 TOTAL

- - - —— - - - - - -

| N 0 1 1 1 0 0 3 ;

f NNE 0 1 0 0 0 0 1 |

i NE : 3 1 0 0 0 7

;‘ ENE 3 2 0 2 0 0 7

| 3 0 1 i 0 0 0 2 1

[ ESE 0 . 5 ¢ 0 O 7

! SE 0 2 7 1 1 0 11

l 333 0 4 9 7 0 0 20

| 5 0 2 6 : 0 0 14 h

E' SoW 0 1 0 0 0 0 1

L SW ¢ 1 1 1 0 0 3

: WSW 1 3 2 0 0 6 7

f W 0 1 0 0 0 0 1 i

i W 0 0 2 0 0 0 2 |

rf W 0 0 | 0 0 ; , |

b(. NNW 0 0 L 0 0 0 1 j

4 VARIABLE 0 0 0 0 0 0 0 é

3 ¢

i T0TAL 1 24 38 18 : 0 58

- :

| -7
B Hours of calm in this stability .lass: 0 |

: Hours of missing wind measurements in this stability class: 0

|r Hours of missing stability measurements in &1l stability classes: 0

l 1

I

| 60
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QUAD CITIES NUCLEAR POWER STATION
PERT™D OF RECORD - JULY-SEPTEMBER 1981

STABILITY CLASS - EXTREMELY UNSTABLE  (DIFF TEMP 296-33 FT)

WINDS MEASURED AT 296 FEET

WIND WIND SPEED (IN MPH)
DIRECTION .8-2 4 7 8-12 13-18 19-24 GT 24

- - - - - - - -~ - -

N 0 0 16 ] 0 0
NNE 2 1 6 4 0 0
NE 0 0 18 8 0 0
ENE 0 4 i 5 0 0
E o 2 5 1 0 0
ESE 0 0 3 3 0 o
SE 0 0 3 - ) 0
SSE 0 1 4 2 0 e
S 0 0 £ 14 1 0
SSw 0 4 23 12 0 0
Sw 0 (. 23 4 0 0
WEw ] 3 8 4 3 0
» C 3 b $ ¢ 0
WhW (o] 4 3 12 1 0
Nw 0 2 4 13 3 0
NNw 0 0 11 3 0 0
VARTABLE 0 0 0 0 0 o)
TOTAL n 30 134 32 20 0
Hours of calm in this stapility class: 2

Hours of missing wincd measurements in this stability class:

Hours of missing stability measurements in a1l stability classes:
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i , |
e QUAD CITIES NUCLEAR POWER STATION i
A PERIOD OF RECORD - JULY-SEPTEMBER 1991
it STABILITY CLASS - MODERATELY UNSTABLE (DIFF TEMP 286-33 FT)
Sl WINDS MEASURED AT 206 FEET
A :
1 i WIND WIND SPEED (IN MPH)
g = DIRECTION .8-3  4- 1  8-12 13-18 19-24 GT 24 TOTAL |
;'-T:T'ﬁl' N 0 L 6 1 0 0 12
L NNE 0 4 6 2 0 gl ,
it NE 0 5 10 2 0 0 1
A
t;‘ ENE 0 6 0 1 ¢ 0 7 ]
=l L r !
!Tf, g 0 1 4 2 0 0 6 |
A £sE 0 2 3 1 o 0 € }
[
F. 33 0 1 3 ! 0 0 5 Q
o SSE 0 0 8 0 0 0 8 |
Py 5 0 1 13 2 1 0 17 |
2 ssw 0 7 e 4 0 o 20
L
i W i 5 4 3 0 0 13
) WK 0 4 3 2 2 1 12 |
B . 0 4 2 . 4 0 T :
T W 0 7 a 3 : 0 15 j
i N 0 3 0 5 0 0 8 |
= NNW 0 2 2 3 0 0 ? j
VARTABLE n 0 0 0 0 0 0
, ’i
TOTAL 1 57 16 13 8 1 176 |
| Hours of calm in this stability class: O .
©  Hours of missing wind measurements in this stability class: 2 I
Hours of ;missing stability measurements in all stability classes: 0 ;
| 4
b :
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g QUAD CITIES NUCLEAR POWER STATION |
e PERIOD OF RECORD - JULY-SEPTEMBER 1991 |
R STABILITY CLASS - SLIGMTLY UNSTABLE  (DIFF TEMP 296-33 FT) |
ol WINDS MEASURED AT 206 FEET i
E‘ | WIND WIND SPEED (IN MPH) I
i B el e L 3 -
N 0 1 3 2 0 0 €
NNE 0 3 5 1 0 0 8
NE ¢ 2 1 0 0 0 3 |
ENE 0 2 2 0 0 0 4 ;
E 0 3 3 2 0 0 8 ;
ESE 1 4 8 2 o 0 1%
SE 9 2 5 5 0 0 12 1
SSE 0 3 2 1 0 6 i
&) 0 2 7 4 1 14 :
SSu 0 0 5 4 o 0 18 :
SW 0 3 3 0 0 0 6 J
Wow 1 6 1 1 2 0 11
W 1 2 1 5 i 10 :
Whw 1 § 1 4 4 0 18
NW 0 2 2 4 0 0 8 |
NNW 1 0 1 2 0 o 4
VARIABLE 0 c 0 0 0 0 0
TOTAL S 49 50 37 8 0 148 .
Hours of caim in this stability class: 0 a
Hours of missing wind measurements in this stability class: 0 .
Hours of missing stability measurements 1n all stability classes: ¢
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STABILIYY CLAES - NEUTRAL

WIND

Vi QUAD CITIES NUCLEAR POWER STATION
i PERIOD CF RECORD ~ JULY-SEPTEMBER

1961

(DIFF TEMP 296-33 FT)

WINDS MEASURED AT 296 FEET

WIND SPEED (IN MPH)

DIRECTION .8-3 & 1 8-12 13-18 19-24 GT 24 TOTAL
N e 7 12 3 0 0 24
NNE 0 8 & 17 ] 0 31
. NE 3 1 6 B 1 0 19
* ENE 2 3 § 0 2 0 12
E 3 3 8 9 4 0 0 25
| ESE 1 5 17 18 0 0 41
et 1 4 14 19 1 0 33
SSE 0 g 17 10 4 1 41
E s 1 6 3 8 2 0 25
: sSH : 6 19 14 5 0 45
| W 3 11 26 11 1 0 52
L Wow e 5 3 7 0 0 17
E w 1 - 12 8 1 e 26
! Whw 3 8 8 10 2 0 Zb
[' W 1 3 8 19 10 2 43
ES | NNw 0 4 14 5 0 0 33
: VARTABLE 0 0 0 0 0 0 0
TOTAL 24 &0 182 171 29 3 499
i
Hours of calm in this stability class: 0
E Hours of missing wind measurements in this stability class: 0
: Hours of missing stability meacurements in all stability classes: 0
|
|
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QUAD CITIES NUCLEAR POWER STATION
PERIOU OF RECORD - JULY~SEPTEMBER 1991
i STABILITY CLASS - SLIGHTLY STABLE (DIFF TEMP 296-33 FT)
B;? WINDS MEASURED AT 296 FEET
s WIND WIND SPEED (IN MPH)
RS DIRECTION .8-3 4= 17 B~12 13-18 19-24 GT 24 TOTAL
7 = e i B e A |
N 1 1 12 15 1 0 30 |
20
8 NNE 0 5 2 7 0 0 21 |
it NE 2 9 T 13 1 0 40 |
i ENE H 3 16 11 0 0 32 |
: 0 ¢ . " 14 1 o 29 |
A !
ESE 1 5 ? 18 0 0 32 |
{ SE 0 s 14 20 0 0 a8 |
}
4 SSE 2 3 17 18 : ¢ 38 i
|I |
3 8 0 3 10 18 3 4 34 l
: l
& S5W 0 4 27 53 7 0 91 |
i ]
oW 0 7 23 11 0 ) a1 |
i Wew 2 1 3 E 1 0 17
[ " 0 3 15 12 0 0 30 -
§ WNw ¢ 2 6 32 ? 0 42 :
) |
Lﬁ:' NW 1 2 3 26 § 0 40 |
i NNW 2 4 § 1 0 0 18 :
L i
VARIABLE 0 0 0 0 0 0 0 1
71
- TOTAL 13 58 198 281 23 o 573 l
i Hours of calm in this stability class: 0 "'
ol Hours of missing winu measurements in this stability c¢lass: 0
Hours of missing stability measurements in ail stability classes: 0

¢
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QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - JULY-SEPTEMBER 1991
STABILITY CLASS - MODERATELY STABLE (DIFF TEMP 296-33 FT)
WINDS MEASURED AT 2986 FEET

g WIND WIND SPEED (IN MPH)
: DJRECTID_N 8~3 4~ 1 8-12 13~18 19-24 GT7 24 TOTAL
3 N 1 2 20 s 0 0 27
NNE 0 5 H 3 0 0 17
NE 1 1 8 5 0 0 19
] ENE 0 0 ! 5 0 0 12
[ £ 9 3 4 4 0 0 16
ESE 1 § 13 17 0 0 36
[: SE 0 3 7 14 1 0 26
: : SSE : 4 12 2 0 0 26
:‘[- 8 1 4 17 18 1 0 41
SEW 0 2 12 48 3 0 68
E SW 2 2 3 0 e Y 7
i WEW 1 1 - 0 0 0 6
} L] 0 8 § 5 e 0 17
i whw ¢ 6 8 10 2 0 26
g o A NW 1 1 3 6 0 0 1
i; NNW 1 - 6 3 0 ¢ 14
! VARTABLE > ° 0 0 0 0 0
TOTAL 10 48 138 156 12 0 364
n Hours of calm in this stability (lass: 0
s Hours of missing wind measurements in th's stability class: 0
3 Hours of missing sta.ility measurements in all stability classes: 0
i
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WIND
DIRECTION .8-"

-

N 3
NNZ 0
NE 0
ENE 0
E 1
ESE D
SE i
St¢ 0
§ 0
SEW 2
Sw 1
WEW i
* 2
Whw 0
Nw b4
NNW 0
VARIABLE 0
TOTAL 1

I e "R R T TR Wl RS G se— L R ——

WINDS MEASURED AT 296 FEET

4- 7

-

6
4

"y

~>

39

QUAD CITIES NUCLEAR POWLR STATION
PERIOD OF RECORD - JULY-CEPTEMBER
STABILITY CLASS - EXTReMELY STABLE

1991

(DIFF TEMP 296-33 FT)

WIND SPEED (IN MPH)

8-12

-

54

Hours oi calm in ihis stab¥lity class:
‘Hours of miseing wind measurements in this stability class:
Hours of missing stability measuremente in all stability classes:

TR R R T e N T m—

13-18

-

10

4

63

0

e e e s T aalnd

19-24

-

0
0

o o o o O

GT 24

-

o o

o O 0O 9 O O O ©O

o

TOTAL

-

12

171

0

:
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1
1
!

B e L I

—

R Rl e L e ke I



s QUAD CITIES NUCLEAR POWER STATION

T PERIOD OF RECORD ~ OCTOBER-DECEMBER 1991
.0 STABILITY CLASS - EXTREMELY UNSTABLE
v WINDS MEASURED AT 296 FEET

WIND
DIRECTION .8-3

-~ -

N 0
NNE 0

NE 0

ENE 0

3 0

e 3 0
t | SE 0
SSE 0

s 0
;:. oW 0
i w 0
?' Wil 0
“ W 0
W 0

Nw 0

NNW 0

VARTABLE 0

TOTAL 0

-

o B -0 o0 9 9 9 B 9

L= R = N =

n

WIND SPEED (IN MPH)

8-12

-

Qo O 0O 9O

13

Hours of cam in this stability class:
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability ¢lasszes:

13-18

-

0

19-24

-

18

GT 24

-

(DIFF TEMP 296-33 FT)

TOTAL

- -
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QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1991
STABILITY CLASS - MODERATELY UNSTABLE (DIFF TEMP 296-33 FT)
WINDS MEASURED AT 296 FEET

WIND WIND SPEED (IN MPH)
DIRECTION .8-3 4- 7 8~12 13-18  19-24 GV 24 TOTAL

- - - - - - - - -

N 0 3] 2 i 0 0 3
NNE 0 0 ] 1 0 0 4
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
3 ) 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE C 0 0 0 0 0 0
SSE 0 0 0 3 3 0 6
$ 0 Y 1 1 0 1 3
SEwW 0 0 6 3 0 11
W 0 7 0 v ¢ 8
wWow 0 1 1 D Q 3
w 0 ¢ 1 3 S : 11
whin 8] ¢ g 1 0 5
Nw 0 0 G s 0 0 2
NNW 0 0 1 2 O 1 4
VARIABLE 0 O 0 g 0 0 0
TOTAL 0 2 18 21 13 4 58
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 1
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WIND
DIRECTION
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QUAD CITIES NUCLTAR POWER STATION

PERIOD OF RECORD - OCTOBER-DECEMBER 1991
STABILITY CLASS - SLIGHTLY UNSTABLE
WINDS MEASURED AT 79v FEET

¢3‘3

-

N
NNE

NE
ENE

ESE
SE
SSE

SEW
SW
L]
w
Wivw
Nw
NNW
VARTABLE

TATAL

0
¢

o

4- 7

S

$

;]
1

20

(DIFF TEMP 796-33 FT)

WIND SPEED (IN MPH)

8-1%

-

4

0

o L= o

31

Hours of calm in this stability class:

13-

18

-

0

1%

19+24

-

0
2

5

GT 24

-

o L= o o o L=4

<>

o

< o o o

Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

3

TOTAL

-

10

g9
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QUAD LITIES NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBEK-DECEMBER 1481
STABILITY CLASS - NEUTRAL (DIFF TEMP 206-33 FT)
WINDS MZASURED AT 296 FEET

WIND WIND SPEED (IN MPH)
DIRECTION .8-2 4- ! £-12 13-18 19-24 QT 24 TOTAL

- - T - - - S e

.
N 1 6 23 39 7 b4 g4 1

NNE 3 ¢ 1 . 7 0 34 g

NE 2 ) 40 2€ 0 0 "7 :

ENE 1 T 32 1% ¥ 0 58 %

3 1 6 1 28 3 0 54 i

ESE 0 5 10 3 12 g 3 i

St 0 11 18 3 11 1% 89 |

SSL 2 18 4 18 11 5 §6 2

8 1 2 2 18 1€ & 45 E

S 1 € 17 20 18 ¢ 86 %

sw £ 10 21 10 £ 4 52 i

wow @ 18 18 13 23 23 ae ';

" 2 4 r 38 28 120 :

ANw 3 8 17 3% 61 22 160 E

NW 2 1 3 33 10 6 89 !

NN 3 4 21 22 4 0 id !
VARIABLE 0 o 0 0 o 0 0 :

| |

TOTAL 26 122 304 331 radi 138 1138 :

:

Hours of calm in this stability class. ¢ |
Hours of missing wind measurements in this stability class: &1 1
Hours of missing stability measurenments in al) stability ¢'ssses: 1 1
:
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QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECTMIER 198
| STABILITY CLASS - SLIGHTLY STABLE (DIFF TEMP 296-33 FT)
WINDS MEASURED AT 206 FEET

WIND WIND SPEED (IN MPK)
DIRECTION .8-3 4- 7 R~12 13<1R 18-24 GT 24 TOTAL

- - o - - - - - - - -

N 1 7 2 6 3 0 19
‘ NNE 2 e 5 4 ¢ 0 13
, NE 1 N 2 0 P 0 9
| ENE 3 2 4 2 0 0 "
f’ £ 1 3 i 3 1 0 12
ESE 0 0 1 g 4 1 1
SE 1 1 2 4 & 3 17
SSE 1 0 6 14 14 6 41
§ ) 4 & 31 24 7 12
5w 0 3 7 41 3¢ ! 99
| Sw 1 5 23 25 3 0 57
E WiW 1 i g 7 0 ¢ 16
; - 1 2 ® 34 o ag
W 3 4 . 23 4 0 42
‘ N 1 3 11 13 § 0 33
% NNW 1 i a 8 g 0 20
: VARIABLE 0 0 o 0 0 ¢ 0
%' TOTAL 18 a7 100 Pl 106 24 518
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class; 12

I
\
|
l'> Hours of missing stability measurements in all stability classes: 1
|
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QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1991
STABILITY CLASS - MODERATELY STABLE  (DIFF TEMP 296-33 FT)
WINDS MEASURED AT 296 FEET

wWIND WIND SPEED (IN MPH)
DIRECTION .8-3 4- 7 B~12 13-18 19-24 QT 24 TOTAL

A -~ - - - - - - - - -

N 0 4 4 4 0 0 10
NNE 1 1 2 1 0 0 5
NE 1 1 E 0 0 0 a
ENE 1 2 3 0 0 0 6
3 1 1 3 2 0 0 1
ESE 0 4 - 3 1 0 16
SE 0 3 0 g 0 0 12
bt = 1 0 ¢ 9 0 o 16
L $ 0 1 " 40 3 0 48
e S 0 2012 18 5 14
ﬁgl' | Sh 1 1 3 3 0 2
“ WEW 0 0 2 0 0 o 2
, i " 2 0 2 3 1 0 8
F_ WhW 0 0 3 3 0 0 e
NW 1 4 4 2 0 0 11
N2 NNW 0 0 3 2 0 0 g
i VARIABLE O o 0 0 0 0 0
TOTAL 7 22 62 a4 10 1 196
Hours of calm in this stability class: )

Hours of missing wind measurements in this stability class: 0

Hours of missing stability measurements in all stability classes: 1
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QUAD CITIES NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1331

STABILITY CLASS ~ EXTREMELY STABLE (DIFF TEMP 296-33 FT)

WINDS MEASURED AT 296 FEET

WIND WIND SPEED (IN MPH)
OIRECTION .&-3 4= 1 8-12 13-18 19-24 GT 24
N 1 1 0 0 0 0
NNE ¥ 0 1 0 0 0
NE 0 1 0 0 0 0
ENE 0 1 0 0 0 )
E : 1 0 0 0 0
ESE 0 1 1 1 0 0
SE 3 i 0 1 0 0
S$SE 0 2 3 6 0 0
S 0 0 {3 4 0 0
SSw 1 1 10 9 0 0
S 1 1 6 0 0 0
wow 2 0 ¢ b 0 0
W 1 ¢ ! 1 D
whw 1 1 1 i (o &
NW 0 0 1 1 a ¢
NNW 0 2 e 0 0 0
VARIABLE 0 v} 0 0 ¢ 0
TOTAL 10 13 L4 24 1 0
~Rours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0

Hours of missing stability measurements in all stability classes:

TOTAL

-
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QUAD CITIES

2.0 LISTING OF MISSED SAMPLES
Expected
Collection
Sample Ty pe Location Date Reason

THERE WERE NO MISSED SAMPLES IN 1591

Air Sampling Varianges !

AP + | Q4 01-10-91 Low Sample Volume.

AP Q5 04-05-91 Filter light.

AP + | Q8 04-27-91 Meter (timer) Malfunction.
AP+ 1 Q13 05-10-91 Low Sample Volume.

AP +1 Q14 05-10-91 Low Sample Volume.

AP Q15 07-12-91 Low Sample Volume.

AP +1 Q2 10-12-91 Low Sample Volume.

AP Q16 10-18-91 Low Sample Volume.

! = Air Sampling Variances are samples which have not been missed but indicate unusual
sample results or factors which contribute to sample anomalies.

AP = ,ir Particulate (Filter)
I = lodine (Cartridge)
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QUAD CITIES

MILCH ANIMALS CENSUS, 1991

There are no dairy farms within a five (5) mile radius of Quad Cities.

Sampling Locations
Q17  Dombush Dairy Farm
Albany, IL

6.0 mi @ 70° (ESE)
Milks 8 to 14 cows.

Diet consists of grourd com, oats, baled hay, bean meal and protein.
Q18  Musal Dairy Farm

Princeton, 1A

5.5 mi @ 225° (SW)

Milks 60 to 10C cows.

Diet consists of chopped alfalfa and ground corn.
Q25  Donald Wait2 larm

Erie, IL

10.0 miles (SE)

Milks 18 to 35 cows.

Diet consists of corn, oats, bean meal, sorghum, chopped alfalfa, and baled hay.

Census conducted by G. Kreuder on August 29, 1991.
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QUAD CITIES

NEAREST RESIDENCE CENSUS, 1991

Nearest resident of the Quad Cities Station withir. a five {5) mile radius.

Direction
N

NNE
NE

ESE
SE
SSE

SSW
SwW
WSsw

WNW
Nw
NNW

Distance
0.6 miles
1.0 miles
1.3 miles
2.8 miles
2.3 miles
2.0 miles
1.0 miles
1.1 miles
0.8 miles
3.0 miles
2.8 miles
2.0 miles
2.5 miies
2.5 miles
2.0 miles

2.0 miles

Census conducted by G. Kreuder on August 29, 1991. There was no change from 1990.
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QUAD CITIES

NEAREST CATTLE CENSUS, 1991

Nearest cattle of the Quad Cities Station within a five (5) mile radius.

Direction

N
NNE
NE
ENE

ESE
SF

SSE

SSW
SW

WSsw

WNW
NwW

NNW

Distance
No cattle
No cattle
No cattle
2.8 miles
2.8 miles
3.0 miles
No cattle
3.7 miles
1.5 miles
No cattle
3.7 miles
4.1 miles
5.0 miles
3.6 miles
2.1 miles

2.5 miles

Census conducted by C. Kreuder on August 29, 1991
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Interlaboratory Comparison Program Results

Teledyne lsotopes Midwest Laboratory (formerly Hazleton Environmental Sciences) has participated in
interlaboratory comparison (crosscheck) programs since the formulation of its quality control program in
December 1971. These programs are operated by agencies which supply environmental-type samples (eg.,
milk or water) containing concentrations of radionuclides known to the issuing 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 laboratories measure the concentration of specified radionuclides and report them to the
issuing agency. Several months later, the agency reports the known values to the participant laboratories
and specifies comrol 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.

The results in Table A-1 were obtained through participation in the environmental sample crosscheck
program for milk, water, air filters, and food samples during the period January 1988 through November
1991. This program has been conducted by the US. Environmental Protection Agency Intercomparison

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 Dosimeters under the sponsorships listed in
Table A-2. Also Teledyne testing results are listed.

Table A-3 lists results of the analyses on in-house spiked samples
Table A-4 lists resuits of the analyses on in-house "blank” samples.
Attachment B lists acceptance criteria for "spiked” samples.

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



Table A-1. US. Environmental Protection Agency's crosscheck program, comparison of EPA and Teledyne
Isotopes Midwest Laboratory results for milk, water, air filters, and food samples, 1988 through

1991 .4
. Concentration in pCi/LP
| 91
Lab Sample Dete TIML Result Control
Code Type Collected Analysis 20¢ * . N=1 Limits
STW-521 Water Jan 1988 Sr-89 27.345.0 300450 213387
Sr-90 15.311.2 15048 124176
STwW-523 Water Jan 1988 Gr. alpha 23112 4.0450 0.0-12.7
Gr. beta 772.° 2 B.015.0 0.0-16.7
STF-524 Food Jan 1988 Sr-89 44 0440 46.0450 373547
Sr-90 53.0:20 55.042.8 50.2-59.8
131 1023242 102.0410.2 8431197
Cs-137 95746 4 91.025.0 82.3-99.7
K 10111158 1230162 1124-1336
STW-525 Water Feb 1988 Co-60 69.312.3 69.045.0 60.3-77.7
Zn-65 99.043 4 940494 77.7-110.3
Ru-106 074144 105.0£10.5 8681232
Cs-134 61.748.0 64.045.0 55.3-72.7
Cs-137 997430 94 045.0 85.3-102.7
STW-526 Water Feb 1988 H-3 34531103 33274362 2700-3954
STW-.527 Water Feb 1988 Uranium 30800 3.046.0 00134
STM-528 Milk Feb 1988 131 4712 40104 3347
STW-529 Water Mar 1988 Ra-226 71106 7.641.1 5696
Ra-226 NA® 7.741.2 5797
STW-530 Water Mar 1988 Gr. alpha 43112 6.045.0 0.0-14.7
(ir. beta 13.311.3 13.0450 43217
STAF-531 Air Filter Mar 1968 Cr. alpha 21.04.0 20.0£5.0 11.3-28.7
Cr. beta 48.040.0 50.0£5.0 413587
Sr-90 16.74¢1.2 17.04£1.5 144196
Cs-137 187413 16.045.0 73247
STW-532 Water __ Apr1988 1131 9.042.0 75408 6288
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Table A-1. (continued)

. Congentration in pCi/LP
___EPA Resuitd
Lab Sample Date TIML Result Control
Code Type Collected Analysis 20 15, N=1 Limits
STW-533 Water Apr 1988
534 (Blind)
Sample A Cr. alpha NDf 46.0411.0 27.0-65.0
Ra-226 ND 6.411.0 4781
Ra-228 ND 5.610.8 4270
Uranium 6.046.0 6.046.0 00-16.4
Sample B Gr. beta ND 57.0£5.0 483657
Sr-89 33412 5.045.0 00-13.7
Sr-9%0 53112 5.041.5 2476
Co60 633113 50.045.0 413587
Cs-134 77412 70450 0.0-15.7
Cs-137 83412 7.045.0 0.0-157
STU-535 Urine Apr 1988 H-3 64831155 62024620 5128-7276
STW-536 Water Apr 1788 Sr-89 147213 200450 11.3-287
Sr-9%0 20.0+20 20.041.5 174226
STW-538 Water Jun 1988 Cr-51 331.7413.0 302 0430.0 250.0-354.0
Co-&0 16.0£2.0 15.045.0 63-23.7
Zn-65 107.7411 4 101.0£10.0 83.7-1183
Ru-106 191.3211.0 195.0220.0 160.4-229.6
Cs-134 18314 6 20.045.0 113287
Cs-137 26.341.2 25.045.0 16.3-33.7
STW-539 Water Jun 1988 H-3 5586492 55654557 4600-6530
STM-541 Milk Jun 1988 Sr-89 33718114 40.045.0 313487
Sr-90 553158 60.0:3.0 548652
131 103.743.1 94.049.0 78.4-109.6
Cs-137 52.743.1 51.045.0 42.3-59.7
K 1587423 1600480 1461-1739
STW-542 Water Jul 1788 Gr. alpha 8.714.2 15.045.0 63237
Gr. beta 53112 4.015.0 0.0-127
STF-543 Food Jul 1988 Sr-89 NDI 33.045.0 243417
Sr-90 ND 34.042.0 30.5-37.5
I-131 115.045.3 107.0411.0 §8.0-126.0
Cs-137 527164 49.045.0 403577
K 1190166 1240462 1133-1347




Table A-1. (continued)

Ci/Lb
d

Lab Sample Date TIML Result Control

Code Type Collected Analysis 120 1s, N=1 Limits
STW 544  Water Aug1988 1131 80.040.0 76,0480 62.1-89.9
STW-545 Water Aug 1988 Pu-239 11.040.2 10.241.0 85119
STW-546 Water Aug 1958 Uranium 6.0£0.0 6.0£6.0 00164
STAF-547 Air Filter  Aug 1988 Gr. alpha 8.020.0 8.045.0 0.0-167
Cr. beta 263212 29.045.0 203377
Sr-9%0 8.0£2.0 8.0£1.5 54-106
Cs-137 13.0420 12.045.0 3327
STW-548 Water Sep 1988 Ra-226 9.310.5 84126 6.2-10.6

Ra-228 5804 54116 40-68
STW-549 Water Sep 1988 Gr. alpha 7.0£20 80450 0.0-16.7
Gr. beta 11.3£1.2 10.04¢5.0 1.3-18.7
STW-550 Water Oct 1988 Cr-51 252.0£14.0 251.0£25.0 207.7-294.3
Co-60 26.042.0 25.045.0 16.3-33.7
Zn-65 158.3£10.2 151.0£15.0 125.0-177.0
Ru-106 153.049.2 152.0£15.0 126.0-178.0
Cs-134 287450 25.045.0 16.3-33.7
Cs-137 16.3£1.2 15.045.0 63237
STW-551 Water Oct 19858 H-3 23331127 23164350 1710-2927

STW-552 Water Oct 1988
553 (Blind)

Sample A Gr. alpha 38.318.0 41.0£100 23.7-58.3

Ra-226 4505 5.040.8 3664

Ra-228 44106 5.240.8 3664
Uranium 47,7 5.0£6.0 00-154
Sample B Cr. beta 51.313.0 54.045.0 45.3-62.7
Sr-89 37412 11.045.0 23197
Sr-90 10.7£1.2 10.0£1.5 74126
Cs-134 153423 15.04£5.0 6.3-23.7
Cs-137 16.741.2 15.045.0 6.3-23.7
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Trble A1, (continued)

_____Cmmunmgﬂﬁl."

Lab Sample Date TIML Result Control
Code Type Collected Analysis 120¢ 1s, N=1 Limits
STM-55¢ Milk Oct 1988 “r89 403470 40,0450 N7

or-90 51.0420 600430 48652
13 H40e34 91.0490 7541066
Cs-137 450440 500450 41357
K 1500245 1600480 14611739
STU-555 Urine Nov 19688 Ha 30304209 30251359 2403-3647
STW-556 Water Nov 1988 Gr. alpha 90435 9.0450 03177
Gr. beta 97412 9.0450 03177
STW.557 Wacer Dec 1988 131 108.743.0 11504120 9421358
STW.55¢ Water Jan 1989 Sr-89 40 048 7 40 0450 313487
Sr-90 243431 250415 2406
STW-560 Water Jan 1989 Pu-239 58211 42404 1549
STW-561 Water Jen 1989 Gr. alpha 73812 80450 00167
Gr. beta 53112 40450 00127
STW.562 Water %eb 1989 Cr51 245146 235424 19342766
Co-60 10.042.0 100450 13187
Zn-65 170410 159116 139.2-186.7
Ru-106 18127 ¢ 178418 146 8.209.2
Ce 1M 9.7830 10.045.0 13187
Cs-137 117412 10.0450 13187
STW-563 Water Feb 1989 131 109.024.0 106.0£11.0 86.9-1251
STW-564 Water Feb 1989 H-3 2820420 27541150 2137-3371
STW-565 Water Mar 1989 Ra-226 42103 4907 3761
Ra-228 19110 17403 1222
STW-566 Water Mar 1989 U 5000 5.046.0 0.0-15.4
STAF-567 Air Filter Mar 1989 Gr. alpha 21.741.2 21.045.0 1232,7
Gr. beta 68.344.2 62.045.0 533707
5r-90 200420 20.041.5 174226
Cs-137 21.321.2 20.0450 113287




Table A-1. (continued)

e SSODCENLrAtion in pCI/LP
d
Lab Sample Date TIML Result ' Control
Code Type Collec ted Analysis 120€ 1s, N=1 Limits
STW-568 Water Apr 1989
56¢ (Blind)

Sample A Gr. alpha 27423 290470 16 9-41.2

Ra-226 36206 A505 2644

Ra-228 26410 36205 2745
U 30400 20460 L0134
Sample B Gr. beta 52.346.1 57.0450 433657
Sr-89 93154 8.0450 00-16.7
Sr-90 7.0400 80415 54106
Cs-1M 21.0452 200450 113287
Cs-137 230420 200450 113287
STM-579 Milk Apr 1989 Sr-89 2604100 39.0450 3477
Sr-90 457142 55.043.0 495602
Cs-137 540169 50.0450 413587
K40 15214208 1600180 1461-1739
STW.5718 Water May 1989 Sr-89 «0.7 60450 00147

Sr-9%0 50£1.0 60415 3486
STW-572 Water May 1989 Gr.alpha 24.0220 300480 16.1-439
Gr. beta 4934156 50.045.0 413587
STW-573 Water Jun 1989 Ba-133 50.7£12 490450 403577
Co-60 313423 31.045.0 2387
Zn-65 167110 165217 1356-194 4
Ru-106 123492 128413 105.5-150.5
Cs134 403412 3915 A0.3-477
Cs-137 23212 2045 113287
STW-574 Water Jun 1989 H-3 45132136 45021450 3724-5282
STW-575 Water Jul 1989 Ra-226 1681 | 17.742.7 13024
Ra-228 138437 183427 13.6-23.0
STW-576 Water Jul 1989 v 40.341.2 410260 30 64514
STW-577 Water Aug 1989 1131 84745 8 83.048.0 69.1-969
STAF-579 Air Filter Aug 1989 Gr. alpha 6.u0.0 50450 00147
Cs137 103423 100450 13187

N TV I Y ISR NN RV Dy P
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Table A-1. (continued)

e SODCENLTRYON i1 PCI/LP
d
Lab Sample Dute TIML Result Central
Code Type Collected Analysis 20¢ 1s, N=1 Limits
STW.580 Water Sep 1969 Sr-89 147412 140450 537
Sr-9%0 97812 100215 74126
STW-581 Water Sep 1989 Gr. alpha 50200 10£5.0 00127
Gr. beta 87423 62450 00147
STW-583 Water Oct 1989 Ba-133 60.3£100 59.046.0 486694
Co-60 290440 30.045.0 21.1-387
Zn-65 1323160 12904130 1065-151.5
Ru-106 155.316.1 161.0416.0 13331887
Cs1M4 X.716.1 29.045.0 20.3-377
Cs-137 66.314 6 56 0450 50.3167.7
STW-584 Water Okt 1989 H-3 34072150 34961364 286614126
STW-585 Wieter Ot 1989
586 (Blind)
Sample A Gr. alpha 417494 4904120 282-698
Ra-226 79404 84113 62106
Ra-228 44108 41106 3151
U 12.020.0 120460 1624
Sample D Gr. beta 317423 320450 233407
Sr-89 13.324 2 15.0450 63-237
Sr-90 7.042.0 7.043.0 4450
Cs 14 5.0£0.0 50450 00137
Cs-137 7.040.0 5.045.0 00137
STW-587 Water Nov 1989 Ra-226 7.940.4 8.741.3 64-11.0
Ra-228 89412 93412 69117
STW-588 Water Nov 1989 U 15.010.08 15.046.0 46254
STW-589 Water Jan 1990 Sr-89 227450 25.045.0 1633
Sr-90 17.341.2 20.041.5 17420
STW-591 Water Jan 1990 Gr. alpha 103230 12.045.0 3327
Gr. beta 12.3£1.2 12.045.0 3327
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Table A-1. (continued)

e Congentration in pCi/Lb
d
Lab Sample Date TIML Result Control
Code Type Coliected Analysis £20° 18, N=1 Limits
STW-592 Water Jan 1990 Co-60 147423 1545.0 63-237
Zn-65 135046 9 13901140 114 51632
Ru-104 13334134 13904140 11481632
Cs-134 17.3212 wL80 93267
Cs-137 19.3212 18.045.0 93207
Ba-133 78.040.0 74.047.0 61.9-86.1
STW-593 Water Feb 1990 H-3 4827183 49764498 4113-5839
STW-594 Water Mar 1990 Ra-226 50402 49407 4157
Ra-228 13.520.7 127419 94160
STW-595 Water Mar 1990 v 40400 40460 00-144
STAF-596 Air Filter  Mar 1990 Gr. alpha 7.3412 50450 00137
Gr beta 34.0£00 31.045.0 2337
Sr-90 10.000 100415 74126
Cs-137 93412 10.045.0 13187
STW-597 Watr Apr 1990
598 (Blind)
Sample A Cr. alpha 81.043.5 90.0423.0 5011299
Ra-226 49104 50408 3664
Ra-228 10.620.3 102415 76128
U 18.743.0 20046.0 96304
Sample B Gr. beta 510,01 52.045.0 433007
Sr-89 93112 10.045.0 1.3-187
Sr-90 10.3£3.1 10.021.5 83117
Cs-134 16.040.0 15.045.0 63-237
Cs-137 19.042.0 15.045.0 63-237
STM-599 Milk Apr 1990 Sr-89 21.7431 23.045.0 143317
Sr-90 21.047.0 230450 143317
1131 987412 99.0410.0 81.7-1163
Cs-137 26.016.0 24.045.0 15327
| 8 1300.0469 2 1550.0478.0 1414.7-16853
STW-600 Water May 1990 Sr-89 6.012.0 7.045.0 00-157
Sr-90 6.741.2 7.045.0 0.0-157
STW-601 Water May 1990 Gr. alpha 11.0£20 22046.0 11.6-324
Gr beta 12.321.2 150450 6.3-237
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Lab Sample Date TIML Re' It Control
Code Type Collected Analysis 120¢ 1s, N=1 Limits
STW-602 Water Jun 1990 Co-60 253123 240450 153-327

Zn-65 155.0£10.6 148.0415.0 130.6-165.4
Ru-106 202.7£17.2 210.0421.0 1736-246 4
Cs-134 27112 24.045.0 182-298
Cs-137 277431 250150 16.3-35.7
Ba-133 100.748.1 99.0£10.0 81.7-116.3
STW-603 Water Jun 1990 H-3 29274306 29334358 2312-3554
STW-604 Water Jul 1990 Ra-226 118409 121418 9.0-15.2
Ra-228 411214 51413 2874
STW-605 Water Jul 1990 U 203417 20.843.0 156-26.0
STW-606 Water Aug 19%) 13 43.021.2 39.046.0 2564494
STW-607 Water Aug 1990 Pu-239 10.041.7 91109 75107
STAF-608 Air Filter  Aug 1990 Gr. alpha 14.0200 10.0450 13187
Gr. beta 65.311.2 62 0£5.0 53.3-20.7
5r-90 190469 20.0£5.0 11.3-28.7
Cs-137 19020 200250 11.3-28.7
STW-609 Water Sep 19%0 Sr-89 90420 10.0£5.0 13187
Sr-%0 9.0420 9.0450 03177
STW-610 Water Sep 1990 Gr. alpha 83112 10.045.0 13187
Gr beta 10.341.2 10.045.0 1.3-18.7
STM-611 Milk Sep 1990 Sr-89 11.743.1 16.045.0 73-247
Sr-90 15.0£0.0 200450 11.3-287
1-131 63.046.0 58.046.0 47,668 4
Cs-137 20 (42,0 20.045.0 11.3-28.7
K 1673.3170.2 170004850 1552518475
STW-612 Water Oct 1990 Co-60 20.313.1 20.045.0 11.3-287
Zn-65 1153£12.2 11504120 942-1358
Ru-106 152.048.0 151.0415.0 125.0-177.0
Cs-134 11.0£00 12.015.0 33207
Cs-137 14.022.0 120250 33-207
Ba-132 1167499 1100411 0 90.9-129.
STW-613 Water Oct 1990 H-3 71674330 72031720 5954-8452




Table A-1. (continued)

d
Lab Sample Date TIML Result T Control
Code Type Collected Analysis 120€ 15, N~1 Limits
STW-614 Water Oxt 1990
615
Sample A Cir. alpha 68.7272 62.0£16.0 342898
Ra-226 129403 136420 101171
Ra-228 42106 50413 2773
v 10.420 6 102430 50-154
Sample B Cr. beta 55.048.7 53.045.0 443617
Sr-89 157429 200450 11.3-287
Sr-90 120420 150450 63237
Cs- 134 90417 7.0450 00157
137 2.741.2 50450 00137
STV 616 Water ey R 2% 68410 74111 5593
Ka-228 $.311.7 77419 44110
STW-6178 Water Nov 19% U 35.020.5 355436 29.3441.7
STW-618 Water Jan 1991 Sr-89 43112 50450 00-137
Sr-% 47212 50450 00137
| STW-619 Water Jan 1991 Pu-239 361402 33103 28-38
| STW-620 Water Jan 1991 Gr. alpha 6.743.0 5.045.0 00137
Gr. beta 63112 50450 00137
STW-621 Water Feb 1991 Co-60 413484 40.0450 313487
Zn-65 166.7£19.7 14904150 123.0-175.0
Ru-106 20974186 186.0419.0 153.0-219.0
Cs-14 9.0£2.0 8.045.0 0.0-16.7
Cs137 9.741.2 B.015.0 0.0-16.7
Ba-133 85.749.2 75.048.0 61.1-889
STW-622 Water Feb 1991 13 81.346.1 75.048.0 61.1-889
STW-623 Water Feb 1991 H-3 4310041442 4412024420  36512-5184.8
STW-624 Water Mar 1991 Ra-226 314432 318148 235401
Ra-228 NDh 211453 119303
STW-625 Water Mar 1991 U 67404 76430 24128

DRt et el | Ban Ll
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Table A-1. (continued)

e Soncentration in pCi/LY
. EPA Result

d
Lab Sample Date TIML Result Control
Code Type Collected  Analysis o€ 1s, N=1 Limits

STAF-620 Air Filter  Mar 1991 Gr. alpha 387412 25.046.0 146354
Cr. beta 130.024.0 124046 .0 11361344
Sr-90 387412 40.045.0 33487
Cs-137 337142 400450 313487

STW-627 Water Apr 1991

628
Sample A Gr. alpha 51.06.0 5404140 29.7.78.3
Ra-226 70108 8.0412 59.101
Ra-228 9.7419 152438 86218
U 277424 298230 246350
Sample B Gr. beta 93.316 4 115.0£17.0 8551445

Sr-89 21.043.5 28.045.0 193367
Sr-90 23.040.0 26045.0 173347
Cs-134 273812 24 025.0 15.3-327
Cs-137 290420 25.045.0 16.3-337

STM-629 Milk Apr 1991 Sr-89 24 0487 320150 233407
Sr-90 28.0£2.0 320450 23.340.7
131 6531147 60.046.0 496704
Cs137 5472110 49.015.0 40.3-57.7
K 1591.72180.1 1650 (:83.0 1506.0-1794 0

STW-630 Water May 1991 Sr-89 407423 39.045.0 303477
Sr-90 237812 240450 15.3-32.7

STW-631 Water May 1991 Cr. alpha 277458 24.046.0 136344
Gr. beta 46.040.0 46.0450 373547

STW-632 Water Jun 1991 Co-60 11.321.2 10.045.0 13187
Zn-65 11931163 108.0£11.0 889-127.1
Ru-106 162.3£19.0 149.0£15.0 123.0-175.0
Cs-134 1531212 150450 63237
Cs-137 16.321.2 14.045.0 5327
Ba-132 740469 62.046.0 516724

STW-633 Water Jun 1991 H-3 13470.01385.8 12480.0412480 103148-14645.2

STW-634 Water Jul 1991 Ra-226 14940 4 159424 11.7-201
Ra-228 17,611 8 167142 94240
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Table A1 (continued)

e Soncentration in pCI/LY
. EPA Resultd
Lab Sample Date TIML Resalt Contro)
Code Type Collected Analysis 20¢ 15, N=1 Limits
STW-646 Water Nov 1991 Ra-226 56112 6.5¢10 45882
Ra-228 9.640.5 811420 46116
STW-647 Water Nov 1991 §) 247423 249430 19.7-30.1

# 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 and Support Laboratory, US. Environmental Protection Agency (EPA), Las
Vegas, Nevada.

b All rosults are in pCi/1, except for elemental potassium (K) data in milk, which are in mg/1; air filter
samples, which are in pCi/filter; and food, which is in mg/kg.

€ Unless otherwise indicated, the TIML results are given as the mean 1 2 standard deviations for three
determinations.

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

€ NA = Not analyzed.

fND = No data; not analyzed due to relocation of lab.

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



Table A-2 Crosscheck program results, thermoluminescent dosimeters (T1.Ds).

Teledyne Average 1204
Lab Result Known (All
Code TLD Type Measurement 12c¢® Valuet Participants)
and International Intercomparison®
1152 CaFy:Mn Field 170419 171 164177
Bulb
Lab 208141 21.3 188176
3rd International Intercomparison®
1153 CaFy:Mn Field 30.743.2 549148 315230
Bul
Lah B9.616 4 9178146 86.21240
4th International Intercomparisonf
1154 CaFo:Mn Field 141411 14111 4 16.049.0
Bulb
Lab (Low) 93113 12242 4 12047 4
Lab (High) 404214 458492 43914132
5th_International In ercomparison®
115-5A CaFy:Mn Field 314118 30.046 0 3024146
Bulb
Lab at beginning 774158 75.247.6 758440 4
Lab at the end 96.615.8 884188 90.7¢31.2
115-58 LiF-100 Field 303248 30.046.0 3021146
Chips
Field at beginning  81.1474 752476 7584404
Lab at the end 85.4111.7 B8 418 8 90.7431.2
Zth International Comparison™
115-7A LiF-100 Field 754126 758160 7514298
Chips
Lab (Co-60) 80.0435 799140 7724276
Lab (Cs-137) 66.612.5 75.0438 7304222




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

mR
Teledyne Average 1204
Lab Result Known (All
Code TLD Type Measurement 209 Value® Participants)
115-78 CaFy:Mn Field 715826 758460 751198
Buibs
Lab (Coa0) 84 816 4 799440 779:27 6
Lah (Cs-137) 788216 7504358 7308222
1572C C&ny Field 768427 75846 0 7511298
Cards
Lab (Co-60) 825437 799140 779427 6
Lab (Cs-137) 790432 750438 7304222
8th Intemnational Intercomparison!
115-8A LiF-100 Field Site 1 295414 297415 2894124
Chips
Field Site 2 113208 1041205 10.149 06
Lab (Cs-13D) 13.7409 17.240.9 162168
115-88 CaFy:Mn Field Site 1 32.341.2 207415 2894124
Bulbs
Field Site 2 90210 10.440.5 101490
Lab (Cs-137) 158809 17.2409 162168
115-8C Cmﬂ)y Field Site 1 322407 297415 2894124
Cards
Field Site 2 10.6£0.6 104205 10.149.0
Lab (Cs-137) 181108 17.2409 16246 8
Teledyne Testing)
89-1 LiF-100 Lab 210204 224 -
Chips
89-2 Teledyne Lab 209410 203 -
CaS0 4Dy
Cards




Table A-2. (continued)

mR
Teledyne Average 1204
Lb Result Known (All
Code TLD Type Measurement 208 Value© Participants)
Tsledyne Testing
90-1k Teledyne Lab 206414 196 -
CaSO ¢ Dy
Cards
901! Teledyne Lab 100 844.3 100.0 -
CaS0 ¢ Dy
Cards
91.1m Teledyne Lab 334120 320 -
CaSO 4Dy 55244 7 56 8 -
Cards 87 8462 855 -
a

Lab result given is the mean 12 standard deviations of three determinations

b Second International Intercomparison of Environmental Dosimeters conducted in April of 1976 by the

i

j

Health and Safety Laboratory (HASL), New York, New York, and the School of Public Health of the
University of Texas, Houston, Texas. |
Value determined by sponscr of the intercomparison using continuously operated pressurized ion
chamber,

Mean 12 standard deviations of results obtained by all laboratories participating in the program,

Third International Intercomparison of Environmental Dosimeters conducted in summer of 1977 by
Oak Ridge National Laboratory and the School of Public Health of the University of Texas, Houston,
Texas.

Fourth international Intercomparison of Environmental Dosimeters conducted i, summer of 1979 by
the School of Public Health of the University of Texas Houston, Texas.

Fifth International Intercomparison of Environmental Dosimeters conducted in fall of 1980 at Idaho
Falls, Idaho and sponsored by the School of Public Health of the University of Texas, Houston, Texas and
Environmental Measurements Laboratory, New York, New York, US. 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 US. Department of Energy, The US.
Nuclear Regulatory Commission, and the US ._avironmental Protection Agency.

Eighth International Intercomparison of Environmental Dosimeters conducted in the fall and winter of

1985-1986 at New York, New York, and sponsored by the US. Department of Energy. |
Chips were submitted in September 1989 and cards were submitted in November 1989 to Teledyne
Isotopes, Inc., Westwood, NJ for irradiation.

K Cards were irradiated by Tewedyne Isotopes, Inc., Westwood, NJ on June 19, 1990,
| Cards were irradiated by Dosimetry Associates, Inc., Northville, M1 on October 30, 1990,
™M Irradiated cards were provided by Teledyne Isotopes, INC., Westwood, NJ. Irradiated on October 8, 1991.
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Table A-3. In-house spiked samples(continued)

SR ENTANON 0 PCI/L

Lab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
n=1 Activity 1s,n=12

QC-W45 Water Ot 1988 H-3 4109443 41534500 724

QC-MI1-20 Milk Okt 1988 1131 59.8109 606490 104

Cs134 96118 486475 87

Cs-137 25844 6 247440 87

QC-W-46 Water Dec 1988 Gr. alpha 115223 15.245.0 87

Gr. beta 265220 25.745.0 87

QC-MI-21 Milk Jan 1989 Sr-89 2554103 3401100 87

Sr-90 283432 271130 52

13 540113 550120 104

Cs134 245126 22,6455 87

Cs-137 240106 20.545.0 87

QC-W-47 Water Mar 1989 Sr-89 152438 161450 8.7

Sr-90 16421.7 16,9430 52

QC-MI-22 Milk Apr 1989 131 363411 37.2450 104

Cs-134 208128 20.748.0 87

Cs-137 222124 20,4480 87

QC-W-48 Water Apr 1989 Co-60 235220 25.118.0 87

Cs-134 242411 259480 87

Cs137 236112 23.048.0 87

QC-W-49 Water Apr 1989 13 37.243.7 372450 104

QC-W-50 Water Apr 1989 H-3 3011459 3089500 724

QC-W-51 Water Jun 1989 Gr. alpha 13.041.8 15.045.0 87

Gr. beta 26041.2 25.548.0 87

QC-MI-23 Milk Jul 1989 Sr-89 19.416.5 22.0210.0 87

Sr-90 27 643.5 286430 52

131 468132 43.4150 104

Cs-134 274418 28.316.0 8.7

Cs-137 241118 20.816.0 87

QC-MI1-24 Milk Aug 1989 Sr-89 254427 27.24100 8.7

Sr-90 460411 47 8490 8.3

QC-W-52 Water Sep il o9 13 9.6+0.3 9.7419 104




Table A-3 In-house spiked samples (continued)

PCIL
Lab Sample Dhate TIML Frpected
Cade Type Collected Analysis Result Known Precision
n=1 Activity 16, neld
QC-W-53 Water Sep 1989 131 19.040 2 209442 104
QU-W-54 Water Sep 1989 Sr-89 258146 24.744.0 87
Sr-90 265453 29.745.0 52
QC-MI-25 Milk Ot 1989 1131 700433 7354200 104
Cs-134 21426 226480 87
Cs-137 294115 27.548.0 87
QC-W-55 Water Oct 1989 112, 333413 3534100 104
QC-W-5 Water Oxt 1989 Co-60 152409 17 4450 87
Cs134 221444 189480 57
Cs-137 27.241.2 229480 87
QC-W-57 Water Okt 1989 H-3 3334122 3379500 724
QC-W-58 Water Nov 1989  Sr-89 10941 4d 1114104 87
Sr-90 10.441.09 10.321.04 5§17
QC-W-59 Water Nov 1989 5189 101.046.04 104.1£10.5d 175
Sr-90 96043 0d 95.0410.0d 17.0
QC-W-60 Water Dec 1989 Cr. alpha 108411 10.624.0 87
Gr. beta 116405 11,4240 87
QC-MI-26 Milk Jan 1990 Cs-134 19.341.0 20 848.0 87
Cs-137 252412 228480 87
QC-M1-27 Milk Feb 1990 Sr-%0 18.041.6 18 8450 52
QC-MI-28 Milk Mar 1990 1131 638422 62646 .0 63
CC-Ml-61 Water Apr 1990 Sr-89 179155 231487 {7
5090 19.442 5 235452 5.2
QC-MI-29 Milk Apr 199 1-131 %7492 82.518.5 W4
Cs-134 183410 19.745.0 87
Cs-137 203:1.0 18.2450 7
QC-W-62 Water Apr 1990 Co-60 87404 94150 87
Cs-134 20.0£0.2 19.745.0 87
Cs137 287414 27450 87

100




Table A-3 In-house spiked samnples (continued)

e ODCETrAGON U0 PCI/L
Lab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
n=1 Activity s, n=14
QC-W-63 Water Apr 1990 13 63.5¢80 66.016.7 66
QC-W-64 Water Apr 1990 H-3 19412130 1826.04350.0 724
QC-W-65 Water Jun 1990 Ra-226 641202 6.941.0 10
QC-W-66 Water Jun 1990 1§ 62402 60460 60
QC-MI-%0 Milk Jul 1990 Sr-89 128404 1844100 8.7
$:-90 182414 187460 52
Cs-134 460413 49.0450 87
Cs-137 27 641.3 253450 87
QC-W-78 Water Jun 1990 Gr. alpha 96403 10.646.0 8.7
Gr. beta 114206 11.327.0 87
QC-MI-31 Milk Aug 1990 3 68 8116 6144123 104
QC-W-69 Water Sep 1990 Sr-89 17.741.6 1924100 87
Sr-90 139416 17.4210.0 52
QC-MI-32 Milk Oxt 1990 11131 348102 324165 87
Cs134 258212 27.3110C 87
Cs-137 25.312.0 2244100 8.7
QC-W-70 Water Oct 1990 H-3 2355159 22761455 605
QC-W-71 Water Oct 1990 131 55.940.9 5184104 104
QC-W-73 Water Oct 1990 Co-60 183427 16.845.0 8.7
Cs-134 283123 27.045.0 8.7
Cs-137 227413 224150 87
QC-W-7¢ Water Dec 1990 Gr. alpha 2141210 26.146.5 13
Gr. beta 259410 2231456 9.7
QC-MI-33 Milk Jan 1991 Sr-89 207233 21.645.0 50
Sr-90 190414 23.0430 30
Cs-134 222117 19.645.0 50
Cs-137 26.121.6 223150 50
QC-MI-34 Milk Feb 1991 13 407418 40.116.0 60
QC-W-75 Water Mar 1991 Sr-89 188415 23.315.0 50
Sr-90 16.040.8 17.243.0 30

mn



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

L
Lab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision
n=i Activity 1s,n=1d
QC-W-76 Water Apr 1991 131 56.51.7 59.0459 59
QC-W.77 Water Apr 1991 Co60 164422 15.745.0 50
Cs-134 238425 22,6450 50
Cs-137 250424 211150 50
QC-W-78 Water Apr 1991 H-3 40271188 40801408 408
QC-MI1-35 Milk Apr 1991 13 480108 492460 60
Co1M 19.2420 226150 50
Cs-137 2268122 221450 50
QC-Ww-79 Water Jun 1991 Gr. alpha 74207 78450 50
Gr. beta 11.020.7 11.0450 50
QC-MI-36 Milk Jul 1991 Sr-89 28.1421 3401100 100
Sr-90 11.620.7 11.54¢3.0 30
1-131 144119 18.3150 50
Cs-137 343130 35.145.0 50
QC-W-80 Water Oct 1991 Sr-89 274169 244150 50
Sr-90 117214 141150 50
QC-W-81 Water Oct 1991 13 19.120.7 20.614.2 42
QC-w-82 Water Oct 1991 Co-60 226427 22,1150 50
Cs-134 15.5¢1.8 17.6450 50
Cs-137 17.5¢2.1 17.645.0 50
QC-W-83 Water Oct 1991 H-3 4639£137 43821438 438
QC-MI-37 Milk Oct 1991 13 236132 25.815.0 50
Cs-134 27428 221450 50
Cs-137 383130 35.115.0 59
QC-W-84 Water Dec 1991 Gr. alpha 6.240.6 78450 50
Gr. beta 11.010.7 11.045.0 5.0

@ n=3 unless noted otherwise.
b =2 unless roted otherwise.
€ n=1 unless noted otherwise.

d Concentration in pCi/ml.
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Table A-4. In-house “blank” samples.

___Concentration (pCi/L)
Accepiance
Lab Sample Date Results Criteria
Code Type Collected Analysis (466 0) 466 0)
SFS-5386 Milk Jan 1988 131 <0.1 pr
SPW-5448 "Dead” Water Jan 1988 H-3 <177 <300
SPS-5615 Milk Mar 16588 Cs-13M4 <24 <10
Cs-137 <25 <10
1131 <03 <1
Sr-89 <04 <5
Sr-90 244052 <]
SPS-5650 D1 Water Mar 1988 Th-228 <03 <1
Th-230 <0.04 <1
Th-232 <0.05 <1
U-234 <0.03 <1
U-235 <003 <1
U238 <003 <1
Am-241 <0.06 <1
Cm-241 <0.M <1
Pu-238 «0.08 <]
Pu-240 <(0.02 <]
SPS-6090 Milk Jul 1988 Sr-89 <0.5 <1
Sr-90 18405 <1
1131 <04 <1
Cs-137 <04 <10
SPW-6209 Water Jul 1988 Fe-55 <08 <1
SPW-6292 Water Sep 1988 Sr-89 <7 <1
Sr-90 <0.7 <1
SPS-6477 Milk Oct 1988 131 <0.2 <1
Cs-134 <h 1 <10
Cs-137 <59 <10
SPW-6478 Water Oct 1988 131 «0.2 <1
SPW-6479 Water Oct 1988 Co-60 <57 <10
Cs-134 <3.7 <10
Cs-137 <43 <10
SPW-6480 Water Oxt 1988 H-3 <170 <30
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Table A-4. In-house “blark” samples (continued)

—..Concentration (pCi/L)
Acceptance
Lab Sample Dete Results Criteria
Code Type Collected Analysis (4.66 0) 466 0)
SPS-7605 Milk Nov 1989 1131 <02 o
Cs 1M <86 <10
Cs-137 <10 <10
SPW.-7971 Water Dex 1989 Gr. alpha <04 <l
Gr. beta <08 <4
SPW-8039 Water Jan 1990 Ra-226 <0.2 <l
SPS-8040 Milk lan 1990 Sr-89 <08 <5
Sr-90 <10 <1
SPS-8208 Milk Jan 1990 Sr-89 <0.8 <5
Sr-9%0 16405 <1
Cs-134 <36 <10
Cs-137 <4.7 <10
SPS-8312 Milk Feb 1990 Sr-89 <03 <5
Sr-90 124034 <
SPW-8312A  Water Feb 1990 Sr-89 <0.6 <5
Sr-9%0 <0.7 <5
SPS-8314 Milk Mar 1990 131 <03 <1
SPS-8510 Milk May 1990 1131 <0.2 <1
Cs-1M <46 <10
Cs-137 <48 <10
SPW-8511A  Water May 1990 H-3 <200 <300
SPS-8600 Milk Jul 1990 Sr-89 <0.8 <5
Sr-90 1.710.62 <1
131 <03 <]
Cs-134 <5.0 <10
Cs-137 <70 <10
SPM-8877 Milk Ang 1990 1131 <0.2 <1
SPW-8925 Water Aug 1990 H-3 <200 <300
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Table A-4. In-house "blank” samples (continued)

—.Soncentration (pCi/L)
Acceptance

Lab Sample Date Results Criteria

Code Type Collected Analysis 466 0) (466 0)
SPW-S14  Water Mar 1991 Sr-89 a1 <
Sr-9%0 <09 <1
SPW.-586 Water Apr 1991 131 <0.2 <]
Co-60 <25 <5
Cs- 14 <24 <5
Cs-137 <22 <5
SPS-587 Milk Apr 1991 13 <0.2 <1
Cs 13 <17 <5
Cs-137 <19 <5
SPW-837 Water Jun 1991 Cr. alpha <0.6 <1
Gr. beta <11 <4
SPM-953 Milk Jul 1991 Sr-%9 <0.? <5
Sr-90 0.410 .34 <1
1131 «0.2 <1
Cs-137 <49 <5
SPM-1236 Milk Oct 1991 1131 <0.2 <1
Cs134 <3.7 <5
Cs-137 <46 <5
SPW-1254 Water Oct 1991 Sr-89 <28 <5
Sr-%) <0.7 <1
SPW-1256 Water Oct 1991 1131 <04 <l
Coa0 <36 <5
Cs 134 <40 <5
Cs-137 <36 <5

SPW-125¢ Water Okt 1991 H-3 <160 <300
SPW-1444 Water Dex 1991 Gr. alpha <04 <1
Gr. beta <08 <4

& Low level of Sr-90 concentration in milk (1 - 5 pCi/L) is not unusual
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ADDENDUM TO APPENDIX A

The following is an explanation of the reasons why certain samples were outside the control limit specified

by the Environmental Protection A

1988.

gency for the Interlaboratory Comparions Program sta<ting January

EPA
Control
Limit

(pCi/L)A

Explanation

STW-532

STW-534

STM-554

STW-560

STW-568

TIML

Result
Analysis (pGi/L)a
K 1010.7£158.5b
1131 9.042.0
Co-s0 633413
Sr-90 51.0420
Pu-239 58411
Ra-228 26110

11235-1336.5P

6.2-88

413587

548652

3549

2745

Error in transference of data. Correct data ‘
was 1105433 mg/kg. Results in the past
have been within the limits and TIML
will monitor the situation in the future, ‘
Sample recounted after 12 days. The
average result was 88217 pCi/L (within
EPA control limits). The sample was
recounted in order to check the decay.
Results in the past have been within the
limits and TIML will continize to monitor
the situation in the future.

High level of Co-60 was due to
contamination of beaker. Beaker was
discarded upon discovery of
contamination and sample was re.oanted.
Recount results were 53.243.6 and 50942 4

pCi/L

The cause of low result was due to very
high fat content of milk. It should be
noted that 63% cf all participants failed
this test. Also, the average for all
participants was 54.0 pCi/L before the
Grubb and 55.8 pCi/L after the Grubb.

The cause of high results is not known
though it is suspected that the standard
was not properly calibrated by supplier
and is under investigation. New Pu-236
standard was obtained and will be used for
the next test.

The cause of low results is not known.
Next EPA cross check results were within
the control imits. No further action is
planned.
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SAMPLE PREPARATION

| Principle of Method

Different classes of samples require different preparations. Ia general, food
products are prepared as for home use, while others are dried and ashed as
received.

Reagents
Formaldehyde

ﬂggaratus

Balance

Blender

Ceramic Dishes
Counting Containers
Cutting Board
Orying Oven

Drying Pans

Grinder

High Temperature Marking Pen
Knives

Muffle Furnace
Plastic Bags
Pulverizer

Scissors

Spatulas

Procedure for Packing Counting Containers

| A 3.51 - Place 3.5 1 of water into the container. Mark the level and then
| empty the container. Fill with the sample to the mark.

B. 500 ml - Fill to the rim of the inside wall, which is 1/4" from the top.

C. Yo - Fill to the 100 m) mark.

e

r
:
|
| Pack the sample tightly. When filling with s0il and bottom sediments, make
f sure it is level.

|

l

|

TIML-"¢-01-03
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Vegetables and Fruits

1.
2
3

10.

11

Wash and prepare vegetables and fruits as for eating.
Homogenize in a blender.

Transfer blended sample to a standard calibrated container (3.5 1,
500 ml, or 4 o0z); use the largest size possible for the amount of
sample available. Record the wet weight,

Add a few cc of formaldehyde to prevent spoilage.

Seal with cover. Attach paper tape on top of the cover and write
sampie number, net weighi, and date and time collected,

Submit to the counting room for gamma spectroscopic analysis without
delay or store in a cooler until counting (for short period).

NOTE: If 1-131 analysis is required, it is imperative that the
sample be prepared and submitted to the counting room Jmmedi -
ately. Mark "1-131" on the tape.

After gamma scaenning is completed, transfer the sample to a dryin
pan and dry at 110° C.

NOTES: If only gamma scan is required, skip drying and ashing (Steps
7 through 11). Transfer the sample to a plastic bag, seal,
label, and store in tne conler until disposal.

If there is sufficient quantity, use surplus sample for
drying and ashing instead of waiting for gamma scanning to be
completed.

Cool, weigh, and record dry weight. Grind.

weigh out accurately in a tarred ceramic dish 100-120 g of the ground
sample. Record the weight, (If sample weignt is less than 100 g,
use two dishes; mark one as "A" and the second one 2. "8.") Ash in a
muffle furnace by gradually increasing the temperature to 600° L.
Ash overnignt.

NOTE: If eshing is incomplete (black carbon remains), cool the dish,
crush the ash with spatula, and continue ashing overnight at
600" C. At this stage, it 13 not necessary to increase *“e
temperature gradually. Set the temperature at 600° C and turn
on the furnace.

Cool and weigh the ashed sample and record the ash weight. Grind to
pass a 30 mesh screen, Transfer to 4 0z container, seal, and write
sample number, weight, analysis required, and date and time of
collection, The sample s now ready for analysis.

Store remaining ground sample in a plastic bag for possible future
rechecking.

TIML-5P-01-04
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B. Grass and Cattle Feed

1'

10.

Tg?e approximately 1 kg of fresh grass or 2 kg of cattle feed or
silage.

Cut up grass into approximately 1" - 2" long stems and pack into a
standard calibrated container (3.5 1 or 500 ml)., Pack cattle feed
and silage as is; use 3.5 ) size if enough sample is available.
Record the wet weight.

Add a few cc of formaldenyde.

Seal with cover. Attach paper tape on top of the cover and label
with sample number, net weight, and date and time collected.

Submit to the counting room for gamma spectroscopic analysis or store
in a coovler until counting (for a short period) without delay.

NOTE: If 1-13] anmalysis is required, i° 's imperative that the
sample be prepared and submitted to the counting room immedi-
ately. Mark "I1-131" on the tape.

After gamma scanning is completed, transfer the sample to a drying
pan and dry at 110° C.

NOTES: If only gamr- :an is reguired, skip drying and ashing (Steps
6 through 10). Transfer the sample to a plastic bag, seal,
label, and store in the cooler unt:] disposal,

If there is sufficient quantity, use surplus sample for
dryng and ashing instead of waiting for gamma scanning to be
completed.

Cool, weigh, and record dry weight, Grind.

Weigh out accurately in a tarred ceramic dish 100-120 g. of the ground
sample. Record the weight., (If sample weight is less than 100 g,

use two dishes; mark one as "A" and the second one as "B.") Ash in a

muffle furnace by gradually increasing the temperature to 600° C.

Ash overnight,

NOTE: If ashing is incomplete (black carbon remains), cool the dish,
crush the ash with spatula, and continue ashing overnight at
600° C. At tnis stage, it is not necessary to increase the
temperature gradually. Set the temperature at 600° C and turn
on the furnace,

{ool and weigh the ashed sample and record the ash weight. Grind to
pass a 30 mesh screen, Transfer to 4 oz container, seal, and write
sample number, weight, analyses required, and date and time of
collection, Tne sample is now ready for analyses.

Store the remaining ground sample in & plastic bag for possible
future rechecking,

TIML-5P-01-05
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wash the fish,

Fillet and place the flesh immediately (to prevent moisture loss) in a
500 ml or 4 oz standard calibrated container. Use 500 ml size if
enough sample is available. Record the wet weight,

Add a few cc of formaldehyge.

Seal with cover, Attach paper tape on top of the cover and label with
sample number, weight, and date and time of collection.

NOTE: If bones are to be analyzed, boil remaining fish in water for
about 1 hour. C(lean the bones. Air dry, weigh, and record as
wet weight, Dry at 110° C. Record dry weignt, Ash at 800° C,
cool, weigh, and record the ash weight, Gr.ad to a homogeneous
sample. The sample is ready for analysis.

Submit to the counting room for gamma spectroscopic analysis without
delay or store in a refrigerator until counting.

NOTE: If 1-131 analysis is required, it is imperative that ihe sample
be prepared and submitted to the counting room immediately.
Mark "1-131" on the tape.

After garma spectroscopic analysis is completed, transfer the sample
to a drying pan and dry at 110° C.

NOTES: If only gamma scan is required, skip drying and ashing (Steps
§ through 9). Transfer the sample to a plastic bag, seal,
label, and store in the freezer until gisposal.

If there is sufficient gquantity, use surplus flesh for drying
and ashing instead of waiting for gamma scanning to be com-
pleted.

Cool, weigh, and record dry weight,
Transfer to a tarred ceramic dish. Record dry weight for ashing.

Ash in a muffle furnace by gradually increasing the temperature to
450° C. If considerable amount of carbon remains after overnight
ashing, the sample should be brushed and placed back in the muffle
furnace until ashing is completed.

Cool and weigh the ashed sample and record the ash weight. Grind to
pass a 30 mesh screen. Transfer to a 4 oz contdiner, seal, and write
sample number, weight, analyses regquired, and date and time of collec-
tion. The sample is now ready for analysis.

TIML-5P-01-06
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waterfowl, Meat, and wildlife

1.

Skin and ¢lean the animal, Remove a sufficent amount of flesh to fil)
an appropriate standard calibrated container (500 or 4 02). weigh
without delay (to prevent moisture 10ss), and record the wet weight.

Add a few cc of formaldehyde.

NGTE: If bones are to be analyzed, boil remaining flesh in water for
about 1 hour. (lean the pones, Air dry, weigh, and record as
wet weight, Ory at 110° (. Record dry weight, Ash at 800° C,
cool, weigh, and record the ash weight., Grind to a homogeneous
sample. The sample is ready for analysis,

Seal with the cover. Attach paper tape on top of the cover and label
with sample number, wet weight, and date and time of collecticn.

Submit to the counting room for gamma spectroscopic analysis without
delay or store in a refrigerator until counting (for short period),

NOTE: If [-131 analysis is required, it is imperative that the sample
be prepared and submitted to the counting room immediately.
Mark "1-131" on the tape,

After the gamma scanting is completed, transfer the sample to a diying
pan and dry at 110° C.

Cool, weigh, and record dry weight.
Transfer to a tarred ceramic dish. Record ary weight for ashing.

Ash in a muffle furnace by gradually increasing the tenperature to
450* C. If considerable amounts of carbon remain after overnight
ashing, the sample should be brushed and placed back in the muffle
furnace unti) ashing is completed.

Cool and weigh the ashed sample and record the ash weight, Grind to
pass a 30 mesh screen, Transfer to a 4 oz container, Jeal and write
sample number, weight, analyses required, and date and time of collec-
tion., The sample Vs now ready for analyses,

TIML-SP-01-07
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F. Slime and Aguatic Vegetation

1,

10.

11.

Remove toreign materials.

Place the sample in a sieve pan and wash until all sand and dirt is
removed (turn the sample over several times.)

Squeeze out the water by hand.

Place the sample in a standard calibrated 500 m) or 4 0z container;
weigh and record wet weight., Use 500 m! container if enough sample
1s available,

Add a few cc of formaldehyde.

Seal with cover., Attach paper tape on top of the cover and labe)
with sample number, weight, and date and time of collection.

Submit to the counting room without delay. 51ime decomposes quickly
even with formaldehyde., I[f gamma scanning must be delayed, freeze.

NOTE: If 1-131 analysis 1s required, it is imperative that the
sample be prepared and analyzed jgpediate1x. Mark “1-131* on
the tape.

After yamma scanning 1s completed, transfer the sample to a drying
pan and dry at 110° C.

NOTE: If only gamma scan is required, skip drying and ashing (Steps
8 through 11). Transfer the sample to a plastic bag, seal,
label, and store in the freezer until disposal.

Cool, weigh, and record dry weight,

Transfer to a tarred ceramic dish, and record dry weight for ashing.

Ash in a muffle furnace by gradually increasing the temperature to
600° C.

NOTE: If ashing 1s incomplete (black carbon remains), cool the disr,
crush the ash witn spatula, and continue ashing overnight at
600° C. At this stage, it is not necessary to increase the

temperature graduailly. Set the temperature at 600° (. and
turn on the furnace.

Cool and weigh the ashed sample and record ash weight. Grind to pass
a 30 mesh screen. Transfer to a 4 o0z container, seal, and label with
sample number, weight, analyses required, and date and time of
collection. The sample is now ready for analyses.

TIML-5P-01-09
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G. Bottom Sediments and Soil

l. Remove rocks, roots, and any other foreign materials,

5 Plage approximate'y 1 kg of sample on the drying pan and dry at
1107 C.

3. Seal, label, and save remaining sample.

4, Grind or pulverize the dried sample and sieve through a No. 20 mesh
screen.,

5. For gamma spectroscopic analysis, transfer sieved sample to a stan-
dard calibrated 500 m! container or to 4 0z container,

6. Seal with cover. Weigh and record dry weight. Attach paper tape on
top of the cover and write sample number, weight, and date and time
of collection,

7. Submit to the counting room for gamma spectroscopic analysis without
delay.

8. For other analyses, e.g. gross beta, radiostrontium, etc., fiil
4 oz container to the top, seal, and write sample number, types of
analyses required, and date ana time of collection,

9. Store the remaining sieved sample in a plastic bag for possible
future rechecking.

10. After the gamma scanning is completed, transfer the sample to a
plastic bag, seal, label, and store until disposal.

TIML-5P-01-10
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H.

Drinking (Clear) Water (EPA Method 900.0)

A representative sample must be collected from a free-flowing source of
drinking water and should be large enough so that adequate aliguots can be
taken to obtain the required sensitivity,

It is recommended that samples be preserved at the time of collection by
adding enough 1IN HNU3 to the sample to bring it to pH 2 (15 ml 1IN HNO3
per liter of sample 's usually sufficient). If samples are to bé col-
lected without preservation, they should be brought to the laboratory
within 5 days, then preserved and held in the original container for a
minimym of 16 hours before analysis or transfer of the sample.

The container choice should be plastic over glass to prevent loss due to
breakage during transportation and handling.

If the sample was not acidified at the time of collection, use the follow-
ing procedure:
Procedure

1. Remove 100 ml of sample for tritium analysis and 1 | for [-131 analy-
sis, if required.

2. At 15 ml of 1:1 HNO3 per gallon of sample in the original container.

3. Hold the sample in the original container for a minimum of 16 hours
before analysis or transfer of the sample.

4. when taking an aliguot for analysis, take acid addition into account.

For example:

Sample Volume Volume of Aligquot

to Be analyzed Required
200 ml 203 m!
400 m) 406 ml
600 m) 609 ml
800 ml 812 ml
1000 m1 1015 ml
2000 m1l 2030 m]
3000 m! 3045 m!
3500 m1 3552 ml

For other volumes, adjust aliquots accordingly, at the rate of 1.5 m]
per 100 m! of sample,

TIML-5P-01-11
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Calculations

Gross alpha (beta) concentration:

2 2
A \VEp * &
(pCi/liter) = %
BxCx2.22 B x Cx 2.22
where:
A = Net alpha (beta) count (cpm)

©
L

Efficiency for counting alpha (beta) activity (cpm/dpm)

«3
"

volume of sample

Counting error of sample plus background

ad m™m
o v

o
L "

Counting error of background
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PROCEDURE FOR COMPOSITING AIR PARTICULATE FILTERS
FOR GAMMA SPECTROSCOPIC ANALYSIS

Principle of Method

AP filters are placed in a Petrie Dish in chronological order, labeled and submitted

to counting room “or analysis.

Materials

Forceps (long)
Blank filter paper
Small Petrie Dish
Scotch Tape

Procedure

1. Stack APs from each location in chronological order, with the latest collection
date on top.

2. Place blank filter paper in the Petrie Dish.

3, Starting from the top of the stack, remove each AP from the envelope and
place it in the Petrie Dish with the deposit facing up.

4, Continue transferring AP's from envelopes to the Petrie Dish until all are
transferred.

5. Place blank filier paper on top.

6. Cap the Petrie Dish. Use scotch tape to hold cap in place, if needed.

7. Recora sample 1D (project), sample No., location, last date of collertion,
collection period and date composited in the Recording Book.

8. Write sample 1D, sample No., last date of collection and collection period
on the Petrie Dish using black marker.

9. Submit the samples to the counting room.

10. After counting, return AP's to the original envelopes in reverse order,

Example

Project: BAP

Location: 2

Sample No.: 1675

Last Collection Date: 0&-28-89
Collection period: August, 1989

Samples collected: 8-7, 8-14, 8-21, B-2E

TIML-AP-03-02
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Side View

Top View

Rlank AP
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. 8-21-89

& e 8.28-89

Blank AP
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9.

10.

2. Transfer assembly holding filter paper to another filtering flask and

wash the non-filterable solids on ine filter paper with D.]. water,
Discard wash water. (Save the filters with suspended matter for
separate analysis. See Procegure No. TIML-W-02.)

Evaporate the filtrate to NEAR dryness on a hot plate.
Add 25 ml of concentrated HNO3 and evaporate tc NEAR dryness again,

NOTE: If water sampl-s are known or suspected to contain chloride
salts, these chloride salts should be converted to nitrate
salts before the sample residue is transferred to a stainless
steel planchet. (Chlorides will attack stainless steel and
increase the sample solids. No correction can be made for
these added solids.) Chloride salts can be converted to
nitrate salts by adding concentrated HNO® and evaporating to
near dryness.

With D.l. water and 2 few drops of 3 N HNO3, trensfer the residuve
to a £) ml beaker using a rubber policeman to wash the walls,
Evaporate to NEAR dryness.

Transfer quantitatively the residue to a TARED PLANCHET, using an
unused plastic disposable pipette for each sample, (not more than 1
m. at a time) evaporating each portien to dryness under the lamp.
Spread residue uniformly on the planchet.

NOTE: Non-uniformity of the sample residue in the ccunting planchet
interferes with the accuracy an¢g precision of the method.

Wash the beaker with a minimum amount of 1 N HNO3 several times
and combine the washings and the residue in the planchet, using the
rubber policeman to wash the walls, Evaporate to dryness.©

NOTE: Rinse the rubber policeman with D.]. water betwveen samples.,
Bake in muffle furnace at 450°C for 45 minutes, cool and weigh.

Add a few drops (6 ~ 7) of the lucite solution and dry under the
infrared lamp for 10 - 20 minutes.

Store the sample in @ dessicator until ready to count because vapors
from the moist residue can damage the detector end the window and
can cause erratic measurements.

¢ For Duguesne Light Company anc CHoM Hill samples ONLY - Procedure, Step 7:

Do NOT

pake. Proceed directly to Step 9.
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Calculations

Gross alpha (beta) activity:

\/e2 2
A 2 YV Ep * Ey

(pCi/liter) = — +
BxCxDx222 BxCxDx 222

where:
A = Net alpha (beta) count (cpm)
B = Efficiency for counting alpha (beta) activity (cpm/dpm)
C = Volume of sample (liters)
D = Correction factor for self-absorption in the sample

Egp = Counting error of sample plus background
€y = Counting error of background
References: Radiocassey Procedures for Environmental Samples, U.S. Department

of Health, Education and Welfare. Environmental Health Series,
January 1967.
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DETERMINAT [ON OF GROSS ALPHA AND/OR GROSS BETA
IN SOLID SAMPLES

Principle of Method

100 mg to 200 mg of sample is distributed evenly on a 2" ringed planchet,
counted in a proportional counter, and concentrations of gross alpha and/or
gross beta are calculated.

Reagents

Lucite: 0.5 mg/ml in acetone

Appartus

Balance

Infrared lamp

Planchets (standard 2" x 1/8" r~inged planchet)
Proportional counter
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TIML-AB-01 Revision 0, 08-04-86
A. Gross Alpha and/or Gross Beta in Vegetation

Procedure

1. wWeigh out accurately in a planchet no more than 100 mg of ashed or
dried and ground sample for g-0ss aigha assay and no more than 200 mg
for gross beta assay.

NOTE: If both gross alpha and gross beta analyses are required, do
not use more than 100 mg.

2. Add a few drops of water and spread uniformly over the area of the
planchet. Ory under the infrared lamp.

3. Add Z - 3 drops of lucite solution in acetone and dry again under the
infrared lamp.

4. Store the planchets in a desiccator until counting.

5. Count the gross alpha and gross beta activity in a low background
proportional counter,

Calculations

Gross alpha (beta) concentration:

| o2 2
ey £ « t
: A b3 T S0 b
Ci/g wet) =
Lades ! BxCxDxF x 2.22 BxCxDxF x2.22
Where:

A = Net alpha (beta) count (cpm)
B = Efficiency for counting alphi (beta) activity (copm/dpm)
C = Weight of sample (grams), ash or dry

D = Correction factor for seif-absorption in the sample
Counting error of sample plus background

™ ™M
L=

L=
L] "

Counting error of backgroundg
Ratio of wet weigh' to ashed or dry weight

-
"

REFERENCE: Radioassay Procedures for Environmental Samples, U. S. Depart-
ment of Health, Education and Welfare. Environmental Health
Series, January 1967,
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B. Gross Alpha and/or Gross Beta in Meat, Fish, and Wildlife

Procedure

i

Weigh out accurately in a planchet no more than 100 mg of ash-1
sample for gross alpha assay and no more than 200 mg for gross bete
assay.

NOTE: 1f both gross alpha and gross beta analyses are requircd, do
not use more than 100 mg.

2. Add a few drops of water and spread uniformly over the area of the
planchet. Ory under the infrared lamp.

3. Add 2 - 3 drops of lucite solution in acetore ang dry again unde~ the
infrared lamp.

4, Store the planchets in 3 gesiccator until counting.

5. Count tne gross alpha and gross beta activity in a Jow background
proportional counter.

Calculations

Gross alpha {beta) concentration:

(.2 2
2disb v gy

- A -
Ci et s — -
ok L BXCXDXF X 2.2 BxCaDxFx 22
where:

A = Net alpnha (beta) count (cpmj
B = Efficiency for counting alpha (beia) activity (cpm/dpm)
C = Weight of sample (grams), ash
D = Correction factor for self-absorption in the sample
Esp = Counting error of sample plus background
Ep = Counting error of background
F = Ratio of wet weight to ashed weight

REFERENCE: Radioassay Prucedures for Environmental Samples, U. 5. Depart-

ment of realth, fducation and Welfare. Environmental =ealth
Series, January 1967.
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