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It1TRODUC110N

Braidwood Station, a two-unit PWR plant, is located in Will County, Illinois,
fifteen (15) miles south-southwest of Joliet, Illinois. Each reacto r is
designed to have a capacity of 1120 MW net. Unit No. I went critical on May
29, 1987, and Unit No. 2 went critical on March 8,1988. The plant has been
designed to keep releases to the environment at levels below those specified
in the regulations.

Liauid effluents f rom Braidwood Station are released into the Kankakee River
in controlled batches after radioassay of each hatch. Gaseous ef fluents are
rel eased to the atmosphere and are calculatet ' the basis of analyses of

daily grab samples and batch release analyses o, ble gases and continuously
coll 9cted composite samples of iodine, particulate and other matter. The

results of effi ant analys]s are surrnarized on a monthly basis. Ai rbo rne
concentratiotis of ncole gases,1-131 and particulate radioactivity in of f site
areas a rc calculeted using isotopic composition of effluents and meteor-
ological data.

Environmental monitoring is conducted by sampling at indicator and refe rence
(control) locetions in the vicinity of the Braidwood Station to measure
changes in radiation or radioactivity levels that may be attributable to plant
ope rations . If significant changes att ributabl e to B raidwood Station a re
measured, these changes are correlated with ef fluent releases. External ganma
radiation exposure f rom noble gases and 1-131 in milk are the most critical
pathways at this site; however, an environmental monitoring program is con-
ducted which includes other pathways.

-

1
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SpiMARY

Gasecus and liquid effluents for the period remained at a f raction of the
Technical Specification limits. Calculations of environmental cor.centrations
based on effluent, Kankakee River flow, and meteorological data for the period
indicate that consumption by the public of radionuclides attributable to the
plant are well below the regulatory limits. Radiat ion exposure f rom radio- *

nuclides released to the atmosphere representcd the critical pathway for
the perf od with a maximum individual dose estimated to be 2.82E-02 mrce for
the year, when a shielding and occupancy f actor of 0.7 is assumed. The
assessment of radiation doses are perfonned in accordance with the Offsite
Dose Calculation Manual (ODCM). The results of analysis confinn that the
station is operating in compliance with 10CFR50 and 40CFR190.

The results of the current Radiological Environmental Monitoring Program are
approximately those found during the preoperational studies conducted at the
Braidwood Station.

s
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1.0 EFFLUENTS

1.1 Gaseous Effluents to the Atmosphere

Measu red concentrations and isotopic composition of noble gases,
radiciodine, and pa rticul ate radioactivity released to the atmos-
phere during the year, are listed in Table 1.1-1. A total of
1.05E404 curies of fission cnd activation gases was released f rua
the station with a monthly average miease rate of 1.63E+02 pCi/sec i

for each unit.

A total of 1.09E-02 curies of 1-131 and 1-133 were released during
the year.

A total of 3.22E-04 curies of beta-gamma emitters and 1.45E-04
curies alpha emitters were released as airborne particulate matter.

A total of 97.39 curies of tritium was released.

1.2 Liquids Released to the Kankakee River

A total of 7.89E+07 liters of radioactive liquid waste (prior to
dilution) containing 5.83 curies (excluding t ritium, gases, and
alpha) we re discharged after dilution with a total of 4.49E+10
liters of water. These wastes were released at a monthly average
concentration of 1.20E-07 pCi/ml, discha rged on an unidenti fied
nuclide basis. An undetectable amount of alpha radioactivity and
9.23E+02 curie" of tritium were released f rom the station. Monthly
release estimates and principal radionuclides in liquid effluents
are given in Table 1.2-1.

2.0 SOLID RADI0 ACTIVE WASTE

Solid radioactive wastes were shipped to U.S Ecology, Richland, Washington
and SEG and Quadrex . Oak Ridge. Tennessee. The record of shipments is
summarized in Table 2.0-1.

3.0 DOSE TO MAN $

3.1 Gaseous Effluent Pathways

Gamma Dose Rates

Gamma air and total body dose rates of fsite were calculated based
on measured release rates, isotopic composition of the noble gases,
and meterological data for the period ( T abl e 3.1-1 ) . Isodose
contours of gamma dose are shown in Figure 3.1-1 for the year
Based an measured effluents and meteorological data, the maximum
dose to an individual would be 2.82E-02 mrem for the year, with an

3
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occupancy or shielding f actor of 0.7 included. The maximum gamnia

ai r dose was 1.09E-01 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 conside red " infinite" for pu rpose of calculating the dose
f rom 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 repo rt
the skin is taken to have a thickness of 7 mg/cm2 and an occupancy
f actor of 1.0 is used. The skin dose f rom beta and gamma radiation
for the year was 2.70E-01 mrem. The maximum of fsite beta air dose
for the year was 5.83E-01 mrad.

The air concentrat. ions of radioactive noble gases at the of fsite
receptor locations are given in Figure 3.1-2.

Radioactive lodine

The human thy roid concen', rat es ingested or inhaled iodine and the
radionuclide 1-131 . Minimal levels of radiciodine released during
routim operation of the plant may be made available to man, thus
resul ting in a dose to the t hy roid . The pathway of intemst for
this radionucl4de is ingestion of radiolodine in milk by an inf ant.
Calculations are perfomed annually but the levels released from the
station in previous years indicate that contributions to doses f rom
inhalation of 1-131 and 1-133, and 1-131 in mil k are negligible.

lodine-131 Concent rations in Ai r

The calculated concentration contours for 1-131 in air are shown in
Figure 3.1-3. Included in these calculations is an iodine cloud
depletion factor which accoun,' for the phenomenon of elemental
iodine deposition on the ground. The maximum of' site concentration
is estimated to be 4.57E-03 pCi/m3 for the year.

Dose to Inf ant's Thyroid

The hypothetical thyroid dose to an inf ant living near the plant via
ingestion of milk was calculated. The radionuclide considered was
1-131 and the source of mili was taken to be the nearest dairy fam
with the cows pastured from May to October. The maximum infant's
thyroid dose was 9.1? r.-02 mrem during the year (Table 3.1-1).

4
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Concentrations of Particulates in Air

Concent ration contours of radioactive ai rborne particulates are
shown in Figure 3.1-4. The maximum of fsite level is estimated to
be 1.12E-04 pCl/m3,

Summary of Doses

Table 3.1-1 sumarizes the doses resulting from releases of airborne
radioactivity via the different exposure pathways.

Licjid Effluent Pathways3.2 n

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 , hot all of these pathways are applicable at a given
time or station but a reasonable approximation of the dose can be
made by adjusting the dose formula for season of the year or type
and degree of use of the aquatic environment. NRC* developed
equations were used to calculate the doses to the whole body, lower
GI tract, thyroid, bone and skin; specific parameters for use in the
equations are given in the Commonwealth Edison Offsite Oose Calcula-
tion Manual . The maximum whole body (total dese) dose for the year'

was 5.84E-02 mrem and no organ dose exceeded 5.26E-01 mrem.

3.3 Assessment of Dose to Hember of Public

In section 3/4.11 of the Braidwood Technical Specifications, 40CFR190
calculations of total dose due to the Uranium fuel Cycle are required
only when calculated doses from liquid or gaseous releases of radio-
activity exceed certain levels.- These levels are twice the following
limits:

The RETS limits on dose or dose commitment to a*

Member of the Public due to radioactive materials
in liquid ef fluents f rom each reactor unit (1.5
mrem to- the whole body or 5 mrem -to any organ
during any calendar quarter; 3 mrem to the ' whole
body or 10 mrem to any organ during any calendar
year).

The RETS limits on air dose in noble gases released*

in gaseous ef fluents to a Member of the Public frun
each reactor unit (5 mrad fo r gamma radiation or

Nuclear Regulatory Commission, Regulatory Guide 1.109 (Rev. 1).*

5
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! J trad for beta radiation during any calendar
quarter; 10 mrad f o r g amma radiation or 20 mrad
for beta radiation during any calendar year).

The RETS limits on dose to a Member of the Public*

due to 1-131, 1-133, t ritium, and radionuclides in
pa rticul ate f orm with half-lives greater than 8
days in gaseous ef fluents released f rom each
reacto r unit ( 7.5 mrem to any organ during any
calendar qua rt e r; 15 mrem to any organ during any
calendar year).

During the period J anua ry to December, 1991 B raid wood Station
did not exceed these criteria of fsite and members of the public
did not exceed these criteria within the restricted area, as indi-
cated by TLD measurements in Appendix 111 (assuming 100% occupancy).

4.0 SITE METEOROLOGY

A summa ry of the site meteo rologic al measurements taken during each
quarter of the year is given in Appendix 11. The data am presented as
cumulative joint f requency distributions of 203' level wind di rection
and wind speed class by atmospheric stability class detemined f rom the
temperature dif f erence between the 199' and 30' level s . Data recovery
for these measurements was about 99.3%.

5.0 EtiVIRONMEtiT AL M0tilTORlhG

T abl e 5.0-1 p rovid es an outline of the Radiological E nvi ronment al
Monitoring Program as requi red in the Technical Specifications. Table
5.0-2 lists sample locations, sat pie collection f requencies and analyses
pe rf o med . Sampling locations are shewn in Figures 5.0-1 through 5 0-4.
Concentrations of rad i oac ti v i ty in va rious Mdia a re summarized in
Tables 5.0-3 t' ough 5.0-6. Taoles listing all data are presented in
Appendix 111.

Specific findings for various environmental media are discussea below.

6.1 Gamma Radiation

Exte rnal radiation dose was measured at eight indicator and one
re f e rence (bac kg round) locations using CaSO4:Im the moluminescent
dosimete rs (TLD). Additi onal TLDs have been installed such that
each sector is covered at both five miles and the site boundary
where possible.

Qua rte rly ext ernal radiation dose at nine air sampling locations
ave rag ed 14.211.4 mR and was similar to that measured in 1985
(12.0 mR) , 1986 (12.6 mR1, 1987 (14.4 tR) , 1968 (13.6 mR) . 1989
(13.5:R),and 1990 (14.6 mR). The dif ferences are not statistically
significant.

6
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5.2 Airborne 1-131 and Particulate Radioactivity |
|

Airborne .'-131 concent ration remained below the LLO of 0.07 pC1/m3 |
throughout the year in all samples collected at the locations shown

'

in Figure 5.0-1.

Gross beta concentrations ranged f rom 0.007 to 0.042 pCi/m3, and
averaged 0.022 pCi/m3, slightly lower than the average concentra-
tion in 1985 (0.028 pCi/mJ), 1966 (0.034 pCi/m3, except for the
pe riod f rom liay 16 through June 7 when it was influenced by the
reactor accident at Che rnobyl 1987 (0.027 pCi/m3)., 1988 (0.031
pCi/m3), 1989 (0.028 pCi/m3),)a,nd 1990 (0.024 pCi/m ).o The dif-
ferences are not statistically significant.

All ganma-enitting isotopes activities were below ti ei r respective
LLD levels. No radioactivity attributable to plant operation was
detected in any of the samples.

5.3 Terrest rial Radioactivity

Vegetables we re collected in August and analyzed for gamma-
emitting isotopes. In addition, green leafy vegetables were

analyzed for 1-131. 1-131 and gamma-emitting isotopes we re below
the limits of detection indicating that there was no measurable
amount of radioactivity attributable to the st ation releases.

Well water was collected monthly f rom one of f site well and analyzed
for gross beta, and gamna-emittinng isotopes. Quarterly composites
were analyzed for tritium. The annual mean gross beta concentration
was 28.313.0 and was similar to levels observed in 1985 (22.8
pCi/L), 1986 (25.2 pCi/L), 1987 (24.8 pCi/L),19E8 (?7.4 pCi/L),
1989 (28.0 pCi/L), and 1990 (17.5 pCi/L). The di f Terences a re not
statistically significant. All other results were below the lower
limits of detection.

5.4 Aquatic Radioactivity

Monthly composites f rom the Kankakee River (upstream and downstn am)
were analyzed for ganna. emitting isotopes, and quarterly composips
were analyzed for tritium. ;

Cesium-134 and -137 ccncentrations were below thh LLD le'.ul of 10
pCi/L in all samples.

Tritium concentrations were below the LLD level of 200 pCi/L in most
samples except those collected at the downstream Wiltington public
water supply (571 pCi/L average), and in one quarterly composite
(thi rd qua rter) f rom downst ream samples (1518 pCi/L). In addition,

tritium was detected in one quarterly composite intale water sample

7
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(201 pCi/L). The presence of t ritium in envi rcnmental samples
is attributable to station operation. ,

1

Sediment samples were collected twice a year, f rom one indicator !

location, and analyzed for gamma-omitters. Cs-134 was detected in
one sample (0.16 pCi/g dry weight). Cs-137 was detected in both

Also, Mn-54. Co-58 and
samples and averaged 0.22 pCi/g dry (weight.0.34, 4.4'i, and 1.59 pCi/g dry,

Co-60 were detected in one sample
weight, respectively). |

Levels of gamma radioactivity in fish wert measured arj found in all ,

cases but two to be below the lower limits of detection for the pro-
'

g ram . Level of Cs-137 in one upstream and one downstream smallmouth i
-

bass was similar (0.20 and 0.23 pCi/g wet weight, respectively).

-5.5 Milk

Milk samples were ccliected monthly f rom fiovember through April and
biweekly f rum May through October and analyzed for iodine-131 and j

gamma-emitting isotopes. [

lodine-131 concentration was below the LLD level of 0.6 pC1/L in .

'
all samples.

Cs-134 and Cs-137 were below the LLD level of 5 pC4/L. All other ;

gamma-emitting isotopes, except natu rally-occu rring K-40. were
below thei r respective LLDs. There was no indication of the ef fect

< on the environment due to station operation.

5.6 Sample Collections
.

All samples were collected as scheduled except.-those_ listed in List-
ing of Missed Samples, Appendix 111.

,

5.7 Program Modifications

*In October of 1991, the milk fam at Location 80-23 (Klausing f am,
4.3 - mil es at- 83') went out of business and was replaced by Gaddis
Fam (B0-26),- 11.1 miles at 122*.

In January 1991, one surf ace water Location BD-25 (Kankakee River
upst ream) was added to the prog ram. The samples were collected

. monthly and analyzed for gamma-emitting isotopes. Quarterly comp- j

- osites were . analyzed for tritium.
.

_ _

'

6.0 Af4ALYTICAL PROCEDURES
.

' P rocedu res used fo r analyzing radioactivity in envi ronment al samples
are presented in Appendix V,

,

8
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7.0 MILCH ANIMALS AND NEAREST CATTLE CENSUSES

Censuses of milch animals and nearest cattle was conducted within five
miles of the Station. The survey was conducted by a " door-to-door"
- canvas and by information f rom Illinois Agricultural Agents. The
censuses were conducted by A. Lewis on August 20, 1991.

Results of milch animal and nearest cattle censuses are presented in
Appendix 111.

8.0 NEAREST RES10ENCES CENSUS

A census of the nearest residences within a .five (S) mile radius was t

conducted by A. Lewis on August 20, 1991.
,

Results of nearest residence census a re presented in Appendix 111. I
i
.

I
9.0 INTERLABORATORY COMPARISON PROGRAM RESULTS

Teledyne's- Interlaboratory Comparison Program results are presented in
Appendix IV. _;

Commonwealth Edison's Thermoluminescent Dosimeter (TLD) Program is
accredited by the National Vol unta ry Laboratory Accreditation Prog ram
(NVLAP) which requires biennual review and evaluation. In addition to the
biennual ANSI ' testing requi remen Commonwealth Edison also tests to i

the AN$1 standard during the n( . LAP visitation year. Commonweal th !
'Edison additionally ~ has an inte.nal -irradiation program that tests

each of the six' ruclear station. TLD processors once per quarte. The
results of all TLD perfonnance tests are retained by Commonwealth Edison's
Corporate Radiation Protection Department.- !

;

1

j.-

[

;

5
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TABLE 1.1-1 (continued)
i
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Owedres. Det Siege,15 14)

4. lttADlkTTD FUtL SR12mpr78

pe 4tteeleted f uel st!Paeote f or Jeevery through Jeme,1991

.
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TABLE 2.0-1 (continued)

9861:ne000 trVCitat PNit Stat 1Cas
l'.M1 ANsauks (f rLDtJ8T Pit"?PT f 08 IJLL IMRMul13.h111M11

20010 B ADICaCTIVE walit
VNIT 1 ANb 2 Coks!Ntp tboctet Member 50 456 and $0-4%1t

A. $3t40 unS7t $CIPttD of f 54tt FOR DUt2AL On DilPOSAL
--

tt&Of**f1 5 VOLbAt tel CVs$t$ ma,ca MUCLiettitupitS

Protet* Weste f./12.J 8.8vt.0 COtt Cu:les e %.74t.00 er. 1.24t.00% n-

tr or e 9.19t.1% ftSS Curles e 7.74t.01 ei. 1.191 00%
CD60 Curles e $ 428-01 .i. 1.19t.00%
pl61 C.stes a 1.118.% ) ./. 1.191 00%
MN14 Curies e 2.f91 01 .i. 1.24t.v0%
N1 Curles e 1.94t-01 ./. 1.48t.00%
CD11 Curies e 1.04t.01 / 1.491 00%
C5117 Certes e 1.66t.01 /. 1.11t.00%

CS116 Curles e !.19t.01 <. 1.488 00%
ND95 Curles e 1.091 02 /. 1.20t.00%
58121 Curies e 4.928 02 /. 1.24t 00%
1795 Curles e 4.20t.02 /. 1.29t.00%

ftSt Cuties e 3.ett 02 /. 1.22t 00%
C14 Cur le s 1. 4 4t.02 .<.1.19t.00%
till Curies e 1.415 02 er. 2.001 00%

.. - i

t ry Active Weste 4.71t.2 3.811 0 till Curles . 1.411 00 /. 2.27t 00%
1950R e 1.12t 0% C056 Curnes e 1.01f.00 ./. 2.285 00%

51n 1 Curles e $.125 01 ./. 2.211 00%
CO60 Curles e 2.54t.01 ./. 2.27t 00%
NNi 4 Curles e 2.tif.01 ./- 2.211 00%
CFt1 Curies e 1.10t-01 /. 2.10t 00%
Nel5 Curies e 1.018 01 /. 2.361 00%
till Curles e 1.f1!.02 /. 2.29t.00%
!sti Curles e 2.191-02 ./. 2.28t.00%
PV241 Curies e 2.09t.02 er. 2.271 00% _

C14 Curle s .1. 2 0 t .0 2 . /. 2. 2 71 00%
0465 Curies e 9.61t 01 /. i.27t.00%
C5117 Curles e 6.75t.0) */. 2.2*E.00%
CO$7 Curies e 4.S9t-01 er. 2.218 00%
PV219 Cuties e 7.04t 04 ./. 2.27t.00%

1r r adiated C omponent s 0.00f.0 0.00E.0
_ -_____ _

Ot te r r
_

H umbe r e t Sh i r** e t e r 15
Mode et Tran.Fortetseat teclusive Use Vehicle
testinaticht U $. Een;ogy. Dichland. MA (6)

Quadres. Oak Sidge, TV (?)

D. ItP AD'. ATtD FUEL SH!PMENTb

No Arradiated f uel shippacts f or July through tece*ber. 1991

NCit Actual burial volume or process and dry active weste 0 . 5 t t .1m 3
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TABLE 2.0-1 (ccatinued)

ltalftM1CD WUCLt&B PTtt ST&Tl3
$ Del AWVAL ttfbut*T StPOat FOR dFgA11.IX1MJLjgEglH1

SOLID DADICACTIVt t&878
L* 17 % apD 3 C'St t s t D 10et t e t R ebers $0 456 and $0 4518

bete.est N ebet Weste Class Type of C&ettinet Sell 64f4tation 49 eat
et &?setteet ~

evt.03.LO4 & t$t sca t

tv3 91 004 & LSA WWt

Fw1.tl.001 & L14 NOMt

Pws.91 004 & LSA N0st

twS-91 00% & LS& NWL

tw$.lt.004 & L5h nwt

Dwl.01-001 8 L5A swt

twS-61 006 & LSA W&t

sw$.11 006 ' & LSA NWR

tw$.91-010 & LSA WWI

sul-91 011 & L8A WWE

twl.91 013 & LSA WWt

twSett 04) & l.4& WWE ,

rws-11-014 & LSA NWE

sws.ti-015 & LSA WWE .

twS-91-016 & L&& NCast
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TABLE 2.0-2 (continued)
|

IP A!!*KOD WJittAt P0wlt STATION
8tMt Astw'JAL Ef ruJty? Stropf Foe MY ThPOJOH ttytti 13D

SOLID SAPICA0TIVE WA$TE '|WIT 1 AND 2 CthStutD (Doc tet Net 4:s 50-456 sad 50 461)

$hiPent Webet weste Close Type of Centelaer Sold &lficotton A9ent
et Abe o t tie nt

Fw$.fl.0l? A L$4 NON!

tw$.61 010 A L$A NTE

3w1 91 019 A L$A NON1

Pw$-91 020 A LSA M ON E ,

tw',,. 9 3 *021 A L$A NWC

Dw$.ll.h!2 A L$A . MOHf

tw$.91 08) A L$A NWC

Pws 91 024 A LSA NT!

-tw$.tl.021- A LSA NaHt

tw$.91 026 A LSA W3NE

tw$.91-92* A LEA NCHT

Fw$.91 0!O A LSA NCH

Pw$.fl.C39 A LSA net

Rul.91.C?O A LS & N!N E

Dw$.91 031 A L$A N Nf

r
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FIGURE 3,1-1

Estimated Cumulative Gama Dose (in mrem) [ 10 Wfrom the Braidwood Station for the period [ se..e. e . .

January-December 1991 jj . . . .
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FIGURE 3.1-2

Estimated Total Concentrations (in pC1/m8) ',
of Noble Gases from the Braidwood Station .. a ,% ,
for the period January-December 1991
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FIGURE 3.1-3

Estimated Total Concentrations (in pC1/m3)
of Iodine from the Braidwood Station for n, . .'e -

...
"the period January-December 1991 [
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FIGURE 3.1-4

Estimated Tot'.1 Concentrations -(in PCi/m2) of %
Particulate Matter from the Braidwood Station 50 19 .~? I<

for the period January-December 1991 -t j
I

l8Isooleth labels 3, q

Small figure - multiply by 10-7 / y
.Large figure - multiply by 10-7 too f- --

1000 m250

J / | '0
'

$n
i #

b'

'"

f A ap
u _< r, ,.

!) 's
.

-

8

"s Ky
,,

,o y s - , . . . . . . , . . .

25- ,

amongson i<

'

Coot C<
Lo

#,, 5B'0'd ioWoron y,,,,,, .,

*410 art 0
*v- 50 se |

*e

00' |
,

/ '\ 4,, ,

* I

m .

-if _ f
//

~..
., .-.-

25

*
u-, -

-

26

k. ..f Ik If 2,0 mi
.- - .. - - - . - - _ _ - - ._ .. . . - -



.

.

TABLE 3.1-1

BRAIDWOOD UNIT ONE

1991 ANNUAL REPORT
MAXIMUM DOSES RESULTING FROM AIRBORNE RELEASES

PERIOD OF RELEASE - 01/01/91 TO 12/31/91 CALCULATED 04/23/92
INFANT RECEPTOR

IST 2ND 3RD 4TH
TYPd QUARTER QUARTER QUARTER QUARTER ANNUAL

JAN-MAR APR-JUN JUL-SEP OCT-DEC

GAMMA AIR 2.98E-02 3.11E-02 8.68E-03 7.83E-04 7.03E-02
(MRAD) (W ) (W ) (W ) (W ) (W )BECA AIR 1.55E-01 1.61E-01 4.84E-02 4.42E-03 3.69E-01
(MRAD) (W _) (W ) (W ) (W ) (W )

TOT. BODY 7.95c-03 8.41E-03 2.12E-03 1.85E-04 1.87E-02
(MREP) (W ) (W ) (W ) (W ) (W )SKIN: 7.32E-02 7.56E-02 2.20E-02 1.94E-03 1.730-01
(MREM) (W ) (W )- (W ) (W ) (W )

ORGAN 3.28E-03 3.53E-02 1.15E-03 1.86E-02 5.84E-02
(MREM) (2 ) (E ) (E ) (E ) (E )

THYROID THYROID THYROID- THYROID T!!YROID

THIS IS A REPORT FOR THE CALENDAR vtAR 1991

COMPLIANCE STATUS - 10 CFR 50 APP. I
INTANT RECEPTOR

1 OF APP 1.------------ ------~~----

QTRLY iST QTR 2ND OTR 3RD QTR 4TH QTR YRLY % OF
OBJ JAN-MAR APR-JUN JUL-SEP OCT-NOV OBJ APP.I

GAMMA AIR (MRAD) 5.0 0.60 0.62 0.17 0.02 10.0 0.70
BETA AIR (MRAD) 10.0 1.55 1.61 0.48 0.04 20.0 1.85-
TOT. BODY (MREM) 2.5 0.32 0.34 0.08 0.01 5.0 0.37
SKIN (MREM) 7.5 0.98 1.01 0.29 0.03 15.0 1.15
ORGAN (MREM) 7.5 0.04 0.47 0.02 0.25 15.0 0.39

THYROID THYROID TilYROID THYROID THYROID

27
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TABLE 3.1-1 (continued)
|

BRAIDWOOD UNIT ONE

1991 ANNUAL REPORT
MAXIMUM DOCES RESULTING FROM AIRBORNE REuEASES !

PERIOD Or RELEASE - 01/01/91 TO 12/31/91 CALCULATED 04/23/92 '

ADULT RECEPTOR

!

1ST 2ND 3RD MTH
TYPE QUARTER QUARTER QUARTER _JARTER ANNUAL

JAN-MAR APR-JUN JUL-SEP JCT-DEC i

GAitMA AIR 2.98E-02 3.11E-02 8.68E-03 7.83E-04 7.03E-02 >

(MRAD) (W ) |W ) (W ) (W ) (N ) -

BETA AIR 1.55E-01 1.61E-01 4.84E-02 4.42E-03 3.69E-01
(MRAD) (W ) (W ) (W ) (W ) (W )

TOT. BODY 7.95E-03 8.41E-03 2.12E-03 1.85E-04 1.87E-02
(MREM) (W ) (W ) (W ) (W ) (W )

SKIN 7.32E-02 7.56E-02 2.20E-02 1.94E-03 1.73E-01
_

(MREM) (W -) (W ) (W ) (W- ) (W )
ORGAN 1.63E-03 6.35E-02 7.81E-03 6.46E-02 1.37E-01

(MREM) (N ) (N ) (N ) (N ) (N )

THYROIT' THYROID THYROID THYROID TilYROID

THIS IS A REPORT FOR II./ CALENDAR YEAR 1991 ,

,

COMPLIANCE STATUS - 10 CrR 50 APP. I
ADULT RECEPTOR

% OF APP I.------------ ------------

QTRLY 1ST QTR 2ND QTR -3RD QTR 4TH QTR YRLY t Of
OBJ JAN-MAR APR-JUN JUL-SEP OCT-NOV OBJ A?T.2

GAMMA AIR (MRAD) 5.0 0.60 0.62 0.17 0.02 10.0 0.76
BETA AIR (MRAD) 10.0 1,55 1.61 0.48 0.04 20.0 1.85
TOT. BODY (MREM) 2.5 0.32 0.34 0.08 0.01 5.0 0.37
SKIN (MREM) 7.5 0.98 1.01 0.29 0.03 15.0 1.15
ORGAN (MREM) 7.5 0.02 0.85 0.10 0.86 15.0 0.t2

THYROID THYROID THYROID THYROID THYROID

t
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TABLE 3.1-1 (continued)

BRAIDWOOD UNIT TWO

1991 ANNUAL REPORT
MAXIMUM DOSES RESULTING FROM AIRBORNE RELEASES

PERIOD OF RELEASE - 01/01/91 TO 12/31/91 CALCULATED 04/23/92
INFANT RECEPTOR

IST 2ND 3RD 4TH#
TYPE QUARTER QUARTER QUARTER QUARTER ANNUAL

JAN-MAR APR-JUN JUL-SEP OCT-DEC

GAMMA AIR 6.88E-03 9.55E-03 2.19E-02 2.34E-04 3.86E-02
(MRAD) (W ) (W ) (W ) (W ) (W )BETA AIR 3.87E-02 5.24E-02 1.22E-01 1.35E-03 2.14E-01
(MRAD) (W ) (W ) (W ) (W ) (W )TOT. BODY 1.66E-03 2.39E-03 5.43E-03 5.61E-05 9.53E-03
(MREM) (W ) (W ) (W ) (W ) (W )

SKIN 1.73E-02 2.28E-02 5.49E-02 5.98E-04 9.67E-02
(MREM) (W ) (W ) (W ) (W ) (W )

ORGAN 3.86E-04 2.98E-02 1.09E-03 1.45E-03 3.27E-02
(MREM) (E ) (E ) (E ) (E ) (E )

THYROID THYROID THYROID THYROID THYROID

THIS IS A REPORT FOR THE CALENDAR YEAR 1991

COMPLIANCE STATUS - 10 CFR 50 APP. I
INEANT RECEPTOR

% OF APP I.------------ ------------

QTRLY 1ST QTR 2ND QTR 3RD QTR 4TH QTR YRLY % OF
OBJ JAN-MAR APR-JUN JUL-SEP OCT-NOV OBJ APP.I

GAMMA AIR (MRAD) 5.0 0.14 0.19 0.44 0.00 10.0 0.39
BETA AIR (MRAD) 10.0 0.39 0.52 1.22 0.01 20.0 1.07
TOT. BODY (MREM) 2.5 0.07 0.10 0.22 0.00 5.0 0.19
SKIN (MREM) 7.5 0.23 0,32 0.73 0.01 15.0 0.54

-ORGAN (MREM) 7.5 0.01 0.40 0.01 0.02 15.0 0.22

T3YROID THYROID THYROID THYROID THYROID

29
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TABLE 3.1-1 (continued)

BRAIDWOOD UNIT TWO

1991 ANNUAL REPORT
MAXIMUM DOSES RESULTING FROM AIRBORNE RELEASES

PERIOD OF RELEASE - 01/01/91 TO 12/31/91 CALCULATED 04/23/92
ADULT RECEPTOR

IST 2ND 3RD 4TH
TYPE QUARTER QUARTER QUARTER QUARTER ANNUAL

JAN-MAR APR-JUN JUL-SEP OCT-DEC

GAMMA AIR 6.88E-03- 9.55E-03 2.19E-02 2.34E-04 3.86E-02
(MRAD) (W ) (W ) (W ) (W ) (W )

BETA AIR 3.87E-02 5.24E-02 1.22E-01 1.35E-03 2.14E-01
(MRAD) (W ) (W ) (W ) (W ) (W )

TOT. BODY 1.66E-03 2.39E-03 5.43E-03 5.61E-05 9.53E-03
(MREM) (W ) (W ) (W ) (W ) (W )

SKIN 1.73E-02 2.38E-02 5.49E-02 5.98E-04 9.67E-02
(MREM) (W ) (W ) (W ) (W ) (W )

ORGAN 2.S6E-04 5.32E-02 3.98E-03 3.93E-03 6.14E-02
(MREM) (N ) -(N ) (N i (N ) (N )

THYROID THYROID THYROID THYROID THYRO 1D

THIS IS A REPORT FOR THE CALENDAR YEAR 1991

COMPLIANCE STATUS - 10 CFR 50 APP. I
ADULT RECEPTOR

% OP APP I. *------------ ------------

QTRLY iST OTR 2ND QTR 3RD QTR 4TH QTR YRLY % OF
OBJ JAN-MAR APR-JUN JUL-SEP OCT-NOV OBJ APP.I

GAMMA AIR (MRAD) 5.0 0.1/ 0.19 0.44 0.00 10.0 0.39
BETA AIR (MRAD) 10.0 0.39 0.52 1.22 0.01 20.0 1.07
TOT. BODY (MREM) 2.5 0.07 0.10 0.22 0.00 5.0 0.19
SKIN (MREM) 7.5 0.23 0.32 0.73 0.01 15.0 0.64
ORGAN (MREM) 7.5 0.00 0.71 0.05 0.05 15.0 0.41

THYROID THYROID THYROID THYROID THYROID

t

30

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



,

*
s.

*

TABLE 3.2-1

SKAIDWOOD UNIT ONE
ADULT RECEPTOR

1991 AWMUAL REPORT
KAXIMUM DOSES (MREM) RESVLTING FROM LIQUID EFFLUENTS

PERIOD OF RELEAst - 01/01/91 10 12/31/91 CALCULATED 02/27/92

IST 2ND 3RD 4TH
- Dost TYPt QUARTER QUARTER QUARTER QUARTER ANNUAL

JAN-KAR APR=JUN JUL-SEP OCT-DEC

TOTAL 4.09t-03 5.401-03 5.25t-03 1.44t-02 2.92t-02
BODY
INTERNAL 1.92E-02 1,80E-01 3.86t-02 2.51t-02 2.63t-01
CRGAN

C1-LLI GI-LLI GI-LLI GI-LLI GI-LLI

THI3 IS A REPORT FOR THE CALENDAk YEAR 1991

COMPLIANCE STATUS - 10 CFR $0 APP. 1

g or App 1,.......-..-.. ............

LTRLY 157 QTR 2NL QTR- 3RD QTR 4TM QTR YRLY t Or
.C6J J AN- MAR A P R- J U'; JUL-SEP OCT-NOV CBJ APP.1

TOTAL-BODY (MREM) 1.5 0.27 0.36 0.35 0.96 3.0 0.97

CRIT. CRGAN(MREM) 5.0 0.38 3.59 0.77 0.50 10.0 2.63

GI ' L1 GI-LLI GI-LLI GI-LLI GI-LLI
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TABLE 3.2-1:(continued)
<

BRAIDWOOD UNIT TWO
ADULT RECEPTCR

1991 ANNUAL REPORT -

KAXIMUM DO3ES (MREM) RESULTING FROM LIQUID EFFLUENTS
PERIOD GF RELEASE .01/01/91 70 12/31/93 CALCULATED 02/27/92

IST 2ND 3RD CTH
DOSE TYPE QUARTER CUARTER QUARTER QUARTER ANNUAL

JAN-MAR APR JUN JUL-SEP OCT-DEC

TOTAL 4.09E-03 -3.40E-03 5.25E-03 1.44E-02 2.72E-02
BODY
:NTERNAL: 1.92E-02 1.80E-01 3.86E-02 2.51E-02 2,63E-01

' ORGAN
.

,
~

GI-LLI GI-LLI GI-LLI GI-LLI 45-LLI
,

THIS IS A REPCRT FOR THE CALENDAR YEAR 1931

COMPLIANCE STATUS - 10 CTR 50 APP. 1-

% CF APP 1.------------ ------------

QTRLY .13T OTR 2ND OTR- 3RD CTP 4TH CTR YRLY % or '

OBJ JAN-KAR APR-JUN JUL-SEP OCT-NOV OBJ AFF.1

TOTAL BCDY -(MREMI . 1.5 0.27 0.36 0.35 0.96 3.0 0.97
~

CRIT. CRGAN(MREM) 5.0 0.38 3.59 0.77 0.50 10.0 2.63

GI-LLI GI-LLI GI-LLI GI-LLI GI-LLI

32
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FIGURE 5,0-1
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FIGURE 5.0-2
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FIGURE 5.0-3
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BOli bM*" ' %iSilts: Aa0 4Aigescast

,h p'", CAP 0509E #4 N AY >

>j; BD17 Halpc's Dairy SM' E '.m0N5.

BG18 Bao's Dauy
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BD 25 Karkakee River (upstrean0
BD26 Caddis Dairy

*Klausing Dairy replaced by
Caddis Dairy en October

= 26,1991
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TABLE 5,0-1

%

Braidwood Station j, c
ltadiological Esoironniental Monitoring ; A t 3 ,

l.ocations : J t s 1
"

S
.

E 3 = s 2 ?
" "

e c 2 o s @ u e m

U $.c @ .g W -

s. Q 0 W .4 * .O .C m -L 3 .O

5A 0 15?E$?$ 5

BD-01 Braidwood 00. . .. . . . . .

BD42 Custer Park - 0 0. . . . . . . .
BD 03 County Line Road' 00. . . .

| BD 04 Essex 00. .

|' BD-05 Gardner 00. . . .'

BD-06 Godley 00. .. . . . .. . .

BD 07 Kankakee River (upstream) . . . . O. O
BD48 Intake O. . . ..

: BD49 Discharge O.. . . . . .

DD 10 Kankakee River (downstream) O. . O,O... .

BD Il \ tack .\1 orris Dairy O. . . ..

BD 13 Braidwood City Hall Well O,. .

. BD 14 Pinnick Farm O.. .

BD-15 Girot Farm - .O. .

BD 16 Clark Farm . . O.
BD 17 Halpin's Dairy O.
.BD lE Biro's Dairy O, . . .

BD-19 Near Site Northwest - 00. , .

BD 20 Near Site North OO. .

BD 21 Near She Northeast 00. .

BD 22 Wilmington Water P; ant
. . .O. . .

BD 23 Klausing Dairy * O.. . .

' BD 24 Goodwin Dairy O.
BD-25 Kankakee River (upstream) O. .

BD-26 Caddis Dairy O.... . . .

'Klausing Dairy replaced by
Caddis Dairy on October
26,1991

CENSUS
Dairy
Cattle
Residence

l
|
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TABLE 5.0-2

BRAIDWOOD STATION

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS

1. AIR SAMPLERS
Distance Direction

Site Codea Location (miles) ()
BD-01 Braidwood 1.5 34

BD-02 Custer Park 5.0 80

BD-03 (C) County Line Road 6.2 120

BD-04 Essex 4.8 165

BO-05 Gardner 5.5 225
-

BD-06 Godley 0.5 24 5

BD-19 Near Site Northwest 0.3 314

BD-20 hear Site North 0.6 9

BD-21 hear Site Northeast 0.5 33

2. TLDs

a. Same as No. 1.

b. Special TLD Samplers
Distance Direction

Site Codea (ejles) (c)

i

Inner Ring

BD-101-1 0.6 9

BD-101-2 0.62 10
'

BD-102-1 1.2 32 ~

BD-102-2 1.1 33

BD-104 -1,2 0.7 76

BD-105-1,2 1.5 85

BD-106-1,2 1.7 120

BD-107-1,2 2 135

ED-10R-1,2 2 148

BD-109-1,2 2.5 190

BD-110-1,2 1.8 205

GD-111a-1 1.4 218

BD-111a-2 1.4 218.5

BD-111b-1 7.1 234

BD-111b-2 1.1 235

BD-112-1 0.7 252 ,

BD-112-2 0.7 253
'

BD-113a-1 0.5 263

BD-113a-2 0.5 264

BD-113b-1 0.4 273

ED-113b-2 0.4 276

" Control ( referer.ce) locations are denoted by a "C" af ter site code. All
other locations are indicator.

38
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TABLE 5.0-2 (continued) -

BRAIDWOOD' STATION

RADIOLOGICAL ENVIRONMENTAL MONIl0 RING PROGRAM SAMPLING LOCATIONS

2. TLDs (continued)

b. Special TLD Samplers (continued) s

Distance Di rection
Site Codea (milesL (')

BD-114-1 0.4 294
BD-114-2 0.4 298
BD-116-1 0.4 342
BD-116-2 0.5 346

_

Outer Ring
'

BD-201-1,2 4.2 11

BD-202-1,2 4.8 20
BD-203-1,2 4.9 45
BD-204-1,2 4.3 67
BD-205-1,2 4.0 86'

BD-206-1,2 4.5 112
BD-207-1,2 4.1 113
BD-208-1,2 4.5 155
BD-209-1,2 4.B 185
BD-210-1,2 4.9 195
BD-211-1,2 4.8 220
BD-212-1,2 4.7 240
BD-213-1,2 4.5 260
BD-214-1,2 4.3 287
BD-215-1,2 4.5 315
BD-216-1,2 4.4 330

_

3. MILK
Distance Di rection

-Site Codea Location (miles) (*)
c

BD-11' Mack-Morris Dairy 2.4 95
BD-17 Hal pin's Dai ry 5.5 200

BD-18 (C) Bi ro's Dai ry 10.5 270
-BD-23 Klausing Dairy 4.3 83

c 7.3 78BD-24 Goodwin Dai*y
BD-26 (C) Gaddis Dai ry d ,e 11 .1 122

a Control-( reference) locations are denoted by a "C" af ter the site code. All
other locations are indicators.

c Mack is the operator; Morris is the owner.
d Additional dai ry was not required by ODCM but was included to ensure that the

program has at least three :!ai ries.
e Gaddis- Dairy replaced Klausing Dairy on October 26, 1991.

39
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BRAIDWOOD STATION

RAC10 LOGICAL ENVIRONMENTAL MONITORING PROGRAM StJtPLING LOCATIONS
-

4. VEGETABLES
Distance Direction

Site Code Location (miles) (*)

BD-14 Pinnick Farm 1.6 350

BD-15 Girot Farm 1.4 5

BD-16 Clark Farm 3.3 67

|.
l. 5. - PUBLIC WATER
|- Distance Di rection

Site Code Location (miles) (*)'

BD-22-- Wilmingten 5.0 23

6. GROUND /WELL WATER
Distance Direction

Site Code- Location Dept h (miles) (*)

BD-13 - Braidwood City Hall 1.7 -30

"

7. -SURFACE WATER-
Distance Direction

Site-Codea Location (miles) (*)

BD-07 (C) Kankakee River (Upstream) 5.4 85

BD-10- Kankakee River (Downstream) 5.0 76

BD-25'(C) Kankakee River (Upstream) 9.6 100-

8. COOLING WATER
Distance Direction

Site Codea Location (miles) (*)
,

BD-08 (C) Intake Pipe- 5.0 90

BD-09 Discharge Pipe 5.0 90

a Control-(reference) locations are denoted by a "C" after the site code.- All
other locations are indicators.

40
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TABLE 5.0-2 (continued)

.bRAlbWOOD STAfl0N

RA310tCulCA! ENVIROWENTAL MONITORING }ROGRAM 5 AMPLE C0tLECTION AND ANALY$t$ .

Location Collection Type of' Frequency
Sample tiedia Coded 5tte f requency Analysis of Analysts . keriarks

-

; '1. Ai rtiorne 60-01 Braid wood Continuous' Gross beta ' Weekly - On all sarnples.
Particul ates !!D-02 Custer Par, wtration .. Gama Isot Quarterly On quarterly conposites frces each 'iocation.

(*D-03 ' (C ) County'Line 0.oad for a i.eek "Camma isot weekly it gross beta ac.tivity.;n air perticulate,
. BD-04 Essen samples >10 times the yearly mean of ,

B0-0$ Ga rdt:er control samples.
PD-06 Godley Filter Weekly
bD-19 Near sitt tbrt tmest fachange
E N20 Near site horth
DD-21 Near site FOrtheast

2. Airborne $ame as 1. Continuous 1-131 keekly On all samples.
S. lodine operetton
*' .for a week

..

3. Air $ampilng Same as 1. Test and Weekly On all sarapies,
train Matntenance

4. II D Sarne as 1. INarterly Game Qua r ter l y . Two TLDs at all AP locations,

110-101-1,2 Inner Rtny Quarterly One TLD at all Inner and Outer Ring loca-
tions. All TLDs are read ovarterly.102-1,2

104-1 .2
105-1,2
106-1.2
107-1,2
1C8- 1,2
109-1,2
110-1,2

--

a Control (referente) locations are denoted by a "C" in this colun:. All other locations are Indicators,
b ge, special tid site for this specification.

.
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TMLE 5.0-2 (continued)
.

14k A10woou ',1 AllOh

RA010t 0Gif AL INVIRov4tNTAL MONiiOPINf1 FR0r. RAM SA'artE COLLECTION AND ANALY$ES

'Collectten Type of frequency
Lo(at son . ha 45

5,rapie nedia Code * 58te f 'v'J14ency Anal ysi s cf Ana1y5is

.-

4. ItD's (uwtinued)
BD-Illa-l.2

illb-1.2
112-1.2
1134-1.2
Il3b-1.2
114-1,2
116-1,2

bis-201 -1.2 Out ee lang
?O2-1.2
203-1.2
204-1.2
205-1.2
If6-1.2
Zul-1.2
/Gil- 1.2

s.
N 209-1,?

210-1,2
i' l l- 1.2
212-1.2
213-1.2
214-1.2
215-1.2
216-1,2

5. Milk PD-if Nc a -Morr i s lu 6 ry 9sie.onthl y Lawie isut sm men t hl y On all samples.- - - - - - .

00-1/ Halpin's Laf ry *1dy-Oc t obe r Pion thly
I-131 5entronthly

IPv-18 (C ) Bi n,s f am

BD-i3 Klausing Dairy ( M thly Monthly

im-24 Gr odwind Caiey < fvneeb er- April

BD-26 (C) Gaddi s tat ry C .d

a f. e t , . t re te renc e ) t or.at ions are derurted by a *C" in his (cl umn. All other lo(etions am tr4tcators.

WCff tiut was included to msu e trat the ;;rugrava tias at least three dairits.r
C Actditional dairy was not rrquired b;
d Kisesing Dairy replaced by GM.! s Dairy on Octoter 26. 1991.

-

,
.

.
. . . .
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TABLE 5.0-2 (continued) .
, 1

- EktdirWM)D STATION . 1

,

RADIOLOGICAL ENVIG0f#1tNTAL PON! TOR!NG P90r, RAM SAMPLE Cot tf CTION AND. ANALYSES
|
!'
, -

1otatfon' : (.011 ettion . Type of Frequent.y
'penarts-

Sample tiedia Code 8 Site 'rrequency Analysis -or Analysis.

Tour varieties f rtm each loc.ation as
6. Vegetables (10-14 Pinnid I.orm ' : Annually - Ganma 1 sot Annually :

iavailable at harvest.
BD-1$ Gi rot f a rm . j

80-lb Berta f ann
'

-n,.

7. G round/ kel l BD-13 Braidw>od City' Biweekly Grost 1, eta ~ Nnt hly Plunthly (mposite seple..

: Hall Well .Iritium (Jua rt erl y. fifjarterly (on,posiie sampit.
Water Game isot PLnt hl y Monthly (wpositt smple.

1-131 Biwed ly Analysis is of,*e when (presiting Z week
Seple dose calct.latec for (unswpuon of -
water bl wrw per year.

.

8. Surf ace i.ater BD-10 kank.kee River : Lee 4ty Trittom , 0ua rterly Quarterly analysis of weekiv ocm posites.
Ga ma isot #4onthl y A s.nnthly composite

'

(domstfvam)'

$ BO-Of (C) Kar4ance River
(upstream). |

B0,25 (C) Fankatee River ' |
(upstream) jr

i

9. fish Brkl0 tanta6ee River Three tires ik ma Isot three times Spring , Sumer. and f all.
Os* evlible portions orily; et least .

(downst ree) a year. 4 year.
'two species.

by-Of (C ) Fankakee River
- (ups t ream)

10. Sho rel ine 80-10 Kankatee River Sm iannual Ca ma t sut $cniannual On all smples.

Sediments (dewnst ream)

All other locations a*e indicators.a Cont rol ( reference) loc ations are denoted try a "C". In this colurrei.

.-
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TABl.E 5.0-2 (continued)

BRAIDWOOD 51AflON

PA010t0610At LNv!F0Y4LNI Al "0N!1011% PROGPAM SA*!Di[ UM tf(if0N AND ANAtVSES

tocation Collection 1y5+ of frecuency

5ampie fledia Code $ste frequency Analysts of Analysis Rana rk s

4. Enmeration Annually During grazing season.
11. Deiry Census a. Site t>oundary to 2 ciites. -

by a docr-to-
door or tauiva-
lent countin9
tednique.

b. 2 miles to 5 railes -- ti . Enumeration Annually During grating season.
1,y # e f eren(ed
biferrwtton frts*
tounty agrt-
cultural a;eets

or wher reliable
b sources.
d

c. At detries list (-d in item 5. -- C. Inquire as to Arevally ' During grazing season.
gv ar.t ices :

(1) Pasture w iy.

(2) f eed and (ttop only.

(3) Pasture and f eed;
if both, ask farner

to estimate fraction
of f ood f rart pa stur e :

<251 25-50%. 50-7 % .
| or >ln.
|

Annually
12, w arest In all 16 setters up to 5 miles

kesidence Cen'us
__

_ _ _ . - . . . .



TABLE 5.0-3

RADIOLOGICAL ENVIRONMLNTAL MONITORING PROGRAM QUARITRL1r $U'MMARY

Name of Facility _fga_idwtv=1 Nudear Power Station __ Drxiet No. 544 % 50457
Location of Facihty Will. Ilhnois Reportmg Perk =1 1st Ouarter 1991

(County, state)

Indicator Location with IlyMt Contrul Numbsr4
Sample Type and

Type Numhv of locations Oumh21ylkvf locatums Non-routme
E''"I''

8 Mean Mean'
(Units) Analyses ILD Mean

locathe Range g,ng
Range

b 0 026(13/13) (1017(12/13) 0
Air Particulates Crim licta 116 0 01 0 025 (IID/IfD) BD(g , g,y,

(0 OiMM1) (0.01M M2)
3 (0.0110 M2) 0 5 ml @ 245

4

(pC1/m ) O

c
- <LLD

Camma Sw. 9 0 01 <LLD .

Airtwnelo tine I-131 !!6 0 07 <tLD - - <LLD 0

3(pO/m )

$ Camma Badgriamd Gamma Dane 9 30 14 6(8/8) BIMS, Cardner, 17(1/1) 15(1/1) 0

(14-17) 5 5 mi e 223
(TLDs) (mR/Qtr.)

Milk I-131 15 0.5 <LLD - - <LLD 0i

(pO/L)
Camma Spec. 15

C -134 5.0 <.LLD - - <LLD 0
1

Cs-137 5.0 <LLD - - <LLD 0

- - - <LLD 0
Other Gamma * 10 0 <LLD

Well Water Gn- Beta 3 22 2900/3) BD-13, firaidwood 29 0 (3/3) Nune D

(27.3-31.9) City Itall Well,1.7 (27.3-31.9),

fpG /l.) mie 30*Camma Spec. 6

Cs-1M 10
- *<LLD -

Cs-137 10
<LLD -

* *

OtM Lamma 13
,

. <LLD 0

Tritium 2 2m
- *<LLD -

l -

_

.

.

_ _ _ - , %
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TABLE :-5.0-3 . (cor.ti nued)
#.' : I

RAD!OLCCICAL 1RVIRONMENTAL MONITORING FRGGRAM QUARTERLY SUMMARY

Name of Facti:ty HraidwottNyi Ifower statjm Dndet No. SG4L91g *; ' '
.. Location of Facihty Wilt 11tuu.'iL Reporting Peried __ ht Ontter 16. "

(Cmmty. State)

Sample Type and - Indicator Imcation with liighest Control barr*wr d ,

Ty;w Numhv of terations OwrtalyMC L:<atwr s N<m-routine
(Units) Analyws LLD Mean* *n Mean* R"'"I'*

Range laatkri Hate Range
__

Surfaw Water Camma Sgw. 9
(pC1/L)

'

Cs-134 10 <LLD - - <LLD 0

Cs-137 10 <LLD - - -<LLD 0

Other Cammas 15 <LLD - - <LLD 0

Tritium 3 200 <LLD - - <LLD 0

Drinung Water Gr w Heta 3 10 27O/3) BD-22, Wilmington 2.7 O/3) Nene O
(pCi/L) (21-3.5) 5.0 ml NNE (2.1-3.5)

Camma 5pec 3
s.
* C+134 10 <tLD - - Nme O

CS137 10 <LLD - - Nee 0

O*her Gammas 10 <LLD - - None 0

* Trition 1 20) 594 (1/1) BD22 Wilmington 594 (1/1) None U
5 0 mi NNE

Cooling Watw Crtm ikta 26 10 11.4 (13/13) BD-09, Disharge 11.4 (13/13) 2.8 (13/13) 0
(pCi/L) (35304) Pipe at Station (3530.4) (1.5-4.1)

|
Tritium 2 10) 3M,552 (1/1) . BD 09, Divharge 38,552 (1/1) <LLD 0

Pipe at Station

' Mean and range based on detectable rneasurements only. Fra< tens indicated in parenthews.,

b Fvur locatims all had a quarterly mean of OR6 pCl/m : BI)E, DD% BD-19, BD-21. Only BD-06 is detaded in Summary Table.

.- . _ . . -
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' TABLE 5.0-4

RADIOLOGICAL ENVIRONMENTAL MONITOKING PROGRAM QUART ERLY SUMMARY

Name m Facility _ Braidwmvi N;r ear Pown Station _ Didet No. 5G456. 50457
Location of FadlityJVE_Jllino% Regerting Perkx1 2ndOuarter 1991

(County, State)
'

i
Sample Typeand Indicator Locatien w.th liighea Control Nsanber d

T)Te . Numtoof Locatkms Ouannlyffmn ' tocations ~ Non. routine
.

a Reedts_ , ,

(Units) Analyws . LLO Mean* Mean Mean
la*m Range RangeR nge

Air Partiostates Crms Beta 117 0.'1 0.017(108/104) BD-OL Braidwood 0.018(13/13) 0.015 0 3/13) 0
,

3 (0.007-0.024) 4.3 mi 0165* (0.011-0.02h (0.010-0.021)
(pCl/m ) BD-05, Gudner 5 5 0.01S (11/13)

mi4225* (0 012-0.023)

Gamma Syw, 9 0,01 <LLD - <LLD 0

|
|

<LLD 0
|
i- Airh wn- hxtine I-131 117 0.07 (LLD - -.

(pCi/m )

Gamma 1Ldgrnund Gamma Dme 9 3.0 13.7(8/8) BD21, Near Site 17.4(1/I) 13.0 (1/1) 0

(TLDO (mR, Qtr.) (11.7117.4) NE
0 5 mt @ 33'

N
Milk I-131 25 0.5 <LLD - - <LLD 0

(J<3 /L)
Gamma S;w, 25

Cs-134 5.0 <LLD - <LLD 0

. - <LLD 0
C+137 50 <LLD

N Gammas 10.0 <LLD - - <LLO O

Surface Water Gamma Spec. 9
- -

I(pCl/L)
C+134 10 <tLD . . <LLD 0

|

C+137 10 <LLD . . <LLD 0

Other Gammas 15 <LLD . .
<LLD 0

Trittam 3 2m <U 9 . . <LLD &

.

4

- - - ' - - - -
_ _

. . _
._ _,



. - _ _ _-____ _ _. _ .- _ ..

TABLE 5.0-4 (continued).
.

RADIOLUCICAL ENVIPONMFNTAL MONITORINC PROGRAM QUARTERLY SUMMARY

Nameof Facility _pnidwoodJusicarlow.4 % tion . Docket No. 50-4546_50 457
~~

: Location of Facility Will Illiinis _ Reporting Period 2nd Ouarter 1Mi
(Coimty, State)

-

. .

.

Sample Type and . Indicator Location with liighest Contml ' Nusrber d
Type Mmmber of incations- Ouarte tyMsup locations - Non-routine

(Units) Analyws LLD y ,,n*
. Ico&m. Range Rarge

Men M.,n . Resd sa

Range

- Well Water - Cnym Bets 3 1.2 27.1 O /3) BD-13, liraidwood 27.1 O /3) Mme |0(pO/L) (241-28.5) Oty llall,1.7 mi 0 (26.1 28.5)
.

30"

Camma Syw. 3

C+134 10 <LLD
,

. Naw 0

Cs-137 10 <LLD
,

. Mme 0

Other Gammas 20 <LLD
,

_ Nme 0

Tritium 1 200 <tLD
_

. Mme .0

$ INHic Water Gnm fleta 3 1.0 3.4 O /36 BD-?2, Wdmington 3_9 O/3) Mme 0
(pO/L) (33-4.4) 03-4.4)

Camma Sgt. 3

Cs-134 10 <LLD - - None 0 ,

Cs-137 10 (LLD - - Mme 0

Other Gammas 20 cLLD - - Nme ] O

Tritium .I 2a) 371 (1/1) DD-22, Wi!mington 3 71 (1 /1) Nme O

Cooling Water Crem ilets 26 1.0 26.2 (13/ f1) 8009, Divharge 26.2 (13/13) 2.9 (13/13) 0
(pO/L) (7.8 62.7) at Station (7A62.6) (2.0-3.9)

Tritium 2 200 30,W5(1/1) B009, Discharge 39,085(1/1) 201 (1/1) O
at Station

L

- ,- ,
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LTABLEL5.0-4 (continued)'.
~

RADIOtOCICAL ENVIRONMENTAL M(r 4TORINC PROGRAM QUARTERLY SUMMARY

Name of Faceity_itraidwood NucleadstwerSetjon_ Dtxiet No. Sa4MnSG457
Location of Facility Wi1L'illini . Rgwting Period 2nd Ouarter iWI

(C<*mty, State)

.

Cc rol Number c4Sample . Type and Indicator Location with ifighest
. locations . Non-routine

'

Type Num'e14 Imations Omtniv Mom
(Units) Analyses LLD. Mean" - Mmn - Mean Remtesa

Range ' Imti<m Range Ratige

V

Ike%n Sediments Gamma Spec. 1

QCi/g dry) '
Cs-134 0.1 ' <LLD - - Name O

C-137 0.1 0.20(1/1) BD-10, Kankakee - Nme O
River Monitoring
siteNo 5; . 50

ml O # '
Other Gammas 0.2 (LLD- - - Nme 0

Fish Gamma Spe. 2
4Ci/g wet)

3 Cs-134 0,10 <LLD - - <LLD 0

Cs.137 0.10 <LLD - - <LLD 0

Other Gammas 0,13 <LLD - - <tLD 0

* Mean and range bawd on detectable measurements only. Fradions iraicatal in parerethew

.
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. TABLE 5.0-5'(continued)-
' RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY

Name o' Fadlity tirsidwcxxtNusi ar Power Station Ducket No. 504M6 SG457t
Location d Facil:tyE. I!!innis Iteporting Perial 3rd Ouxter 1WI

'(Coimty, State)

Sample Typeand Indicator Location with Ilighew Control Numtud
Type Numtwof location. Ouadal }Jimn locations . Non-routine :

'

J
8' a Re=ults(Units) - Analyse LLD Mean Mmn - Mesn

Is, cation R mge RangeRange

Well Water Gr<m Beta - 3 1.2 40(3/3) BD 22, Wilmington 40O/36 None 0

(pCL/L) (2.8-5.9) 5.0 mi NNE (2 8-5.9)

Cammage. 3

Cs-134 10 <LLD
' ~ Nme '0'.

C+137 10 <LLD
^

Mw.e - 0.

Other Gamma = 10 <tLD
~

Mme 0.

Tritiam 1 20 110*(i/1) BD-22, Wilmington 1104 (1/1) Mw 0

5 0 mi NNE

$
Public Water Crtm Beta 3 1.0 31.4 O /3) 80-13, Braidwood 31 4 O /3) Nme 0

(pC1/L) 0 0.5-32.8) City llall Well,1.7 0 0.5-32.8)
mie 30"

Gamma Sgw. 3

Cs.134 10 <LLD .- - Nee O

Cs-137 10 (LLD - - None 0

Other Gammas 20 <tLD - - Nme 0

Tritium 1 200 <tLD - Nee O

Cooling Water Crms Beta 26 1.0 18.4(13/13) tid 09, DMarge 18 4(13/13) 3.4(13/13) 0

(pCi/L) (9.5-38.2) Pipe at Plans (9.5-38.2) (1.6-73)

Tritium 2 200 70,767 (1/1) BIM)9, Discharge 70,767 (1/1) <LLD 0
Pipe at Plant

.

O
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TABLE.5.0-5.(continued) 2. - -
,

RADlOt.OGICAL INVIRONMENTAL MONITORING PROGRAM QUARTERLY StWAQARY

*
Name of Facility _Praidwmx1Ep_sicar.fower Station __ Docket No.JK4JMr

Location of Facility Wi!L 1uincis Reporting Perni 3rd Ouarter 1991
(Camry, state)

-

Sample Type and . Indicator Location with liighest Control Numtw d
Type Numhvef . - Locatims Ouartertvl.lom

~

tucations Non-routine -
. (Units) Analyses Lt.D Mean Mean Mean Results8 a

*
Range teatim Range Range

Vegetable = - Camms Sjw. 12
(p/g wet) .

.

OC+134 0(6 <LLD - - Nme

C-137 0.08 <LLD - - Nme o

Other Gammas 0.2 <LLD - - Nme 0

1131 3 0 06 <tLD . - Nme 0

Fish Camma Spe<. 5
(pCl/g wet)

Cs-134 0.1 <LLD - - <LLD 0

$ Cs-137 0.1 0.23 0 /3) - BD-10 Kankekee 0.23 0 /3) 020 0/2) 0
River Downstream,

5.0 mi e 76*

Other Gammas 0.13 <LLD -

1

- <LLD 0

* Mean and range bawd on detectaNe measurements only. Fractiom indicated in parenthen
3b Four locations BDm, BD41, BD 05, and Bt>M had identical quarterly means (0 022 pCi/m ). Only BD-04 is detailed here.

!

(
!

I

I
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. TABLE 5.0-6'

RADIOLOGICAL ENV!KONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Fad!ity_Ere!d_wy311[i@ car Power Stath Dtxket No. S M % S N 37
Location of Fxihtyl%!Ll!Daeit_ Reporting Period _ 41h Ouarter 1991

(County, State)

Sample Type and Indicator Location with flighest Control Numberd

Type Numte of location * Qurfulyfimn ' locations _ Non-routine

(Units) . Analyses LLD ye,,a Mean Mean" - N"5"I'S ~

I n ** RAD 8' RangeRange

Air Particulates Grms Beta 126 0 01 0.024 0 12/112) BIME, Godicy 0.026 0 4/14) 0 024(14/14) 0-

3 (0 01'L O.034) 0.5 mi O 245" (0.014-0 034) (0.01463)
(pCi/m )

'

Camma $poc. 9 0.01 <LLD - <LLD 0

__

<LLD 0
Atrhwne Imline 1131 117 0 07 <LLD - -

3(pCi/m )

Camma llwkground Camms Dtw 9 30 13 8 (3/8) BD OS, Gardner 116 0/I) 13.5 0 /1) 0

(12.91i5 6) 5.5 mi e 225'
(TLDs) (mR/Qtr.)

U
Milk 1131 20 0.5 <LLD - - <.LLD 0

(pC1/L)
Gamma S;wc. 20

Cs.134 5.0 <LLD - - <LLD 0

Cs-137 5.0 <LLD - - <LLD 0

Other Gammas 10 0 <LLD - - <LLD 0

Surface Water Camma Sgw. 9
* -

(rO/L)
Cs-134 to <LLD . .

<LLD 0

Cs-137 to <LLD . .
<LLD 0

Other Gammas 15 <lLD . .
<LLD 0

Tritium 3 200 <LLD . .
<LLD 0

I

.

4

_ _ . . _ _ _ f
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, TABLE 5.0-6L(continued)x
.

RADIOLCCfCAL DJVIRONMENTAL MONITOftlNG PROGRAM QUARTERLY SUMMARY '
*

Name of Facihty,,Jraidwm=1 Ntulearj'ower Station _ ' Ddet No. 50456. 50437
Locathm of Facahty Wi!L I!1tnois _. Repytmg Perkxi 4th Ouarter 1991

(County, State)

'

Sampic Type and indicator Locatk>n with liighest " Control Numbrd
Type Numhv of ' locations OuannlyJfgm Ima"ons . Norwoutine

(Units) Analyws LLD Mean' Mean - . Mon . Resultsa

Range- botkm . Range gange

Air Particulates Cross !!cta 126 0.01 0.024 (112/112) BD % Godicy
'I'

OE6(14/14) . 0.024(14/14) 0
' (pC1/m ) (0.0110034) 05 rrd @ 245' - (0.014 0.034) (0.0144(B3)

Camma Spr. 9 0.01 <LLD - <LLD. O

Airturne kxfine I-131 117 'O 07 <tLD - - <LLD 0
3(pC1/m )

Camma Ilackground Camma Dw
(TLDs) (mR/Qtr.)

T
M:lk I131 20 05 <tLD - - <tLD 0 '

(pCl/L)
Camma Spec. 20

; C+ 1'L4 5.0 <LLD - - <tLD 0

, Cs-137 SO <LLD - - <LLD 0
i
! Other Gammas 10 0 <LLD - - <LLD 0

i
l

Surface Water C.imma Sgyc. 9 *

(pCi/L)
C+134 10 <LLD . <LLD 0

| C+137 10 < LLD . . <LLD 0

Other Gammas -15 <LLD . . <LLD 0

i Tritium 3 2m <LLD . . <LLD 0

i
,

4

i
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TABLE 5.0-6 (contin ad)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM QUARTERLY SUMMARY .

Name of Faolity_JiraidwiniNmlear Power Statim . Daket No. Sn4546 SG4R .
Location d Facility Will IUinois Reporting Period _iLiOuartn 1991

(County, State)

Sample Type and Indicator Location with Ilighest . Getrol Numberd
Type Numhs of . Locations . Ouartahlten Locations Nnn-routme

(Units) - Anslyses LLD- y,,n gen y ,,,a Resultsa
,

Range- ' Imtim RarW Range.

Drinking Water Cross Beta 3 1.2 32O/3) BD-22, Wilmington 32 f3/3) None 0
(pO/L) (2.7-3.9) 5.0 mi NNE (2.7-3.9)

,

Camma Spec.. 3

Cs-134 10 <tLD
~

Nme - 0-

Cs-137 to <LLD
~

None 0-

Other Gammas 10 <LLD
~

None 0-

Tritium 1 2m 215(1/1) BD'22, Wilmington 215 (t/1) Nm 0

50 mi NNEg
Weil Water Gross Beta 3 10 2550/3) BD-13. Braidwood 25.5 0 /3) Mme 0'

(pO/L) (224-293) City Itall Well,1.7 (22.4-293)
mi a 30"

Gamma Spec. 3

Cs 134 10 < _8.D - - Mme O'

CS137 10 <LLD - - Nme 0

Other Gammas 20 <LLD - - None -P

Tritium 1 200 <LLD - - Nme 0

Cooling Water Groes Beta 28 1.0 169(14/14) BDO9, Discharge 16.9 (14/14) 33 (14/14) 0

(pO/L) (7.t-311) Pipe at Plant (7.1-30.1) (21-4.7),

Tritium .2 2fJr 45."l/4 (1/1) BD09, Discharge 45M(1/1) <LLD 1

| Pipe at Plant

.

4 e

--_ . _ - - - 4- -s A



TABLE 5.0-6 (continued) ._

*

RADIOLOC1 CAL DWIRONMENTAI. MONITORING PROGRAM QUARTERLY SUMMARY

Name of Fadlitylaktwm! Nucfrar Power Statko Dxiet No..SB% 5007 ,

location of Facility _W lid!:imAs Reporting Period _4th_Qaarter 1991t

(County, State)

tralkator Location w'..n 'lighest Control flumber of
Sample Type and

Type Numte of Locations Ow dtlium Locations Non-routine
a ResultsMain y,.n

(Unit $) Analyses LLD y ,,,a
botion Range gange

Range

Hettom Sediments Camma S;ww. 1

(pC1/g dry)
Mnas 0.2 034(1/1) !!Illo, rankakee 034 0/I) Nee O

River (unticam)
Site No. 5:
5.0 mi @ 76*

BD-10 4.47 (1/1) Nme 1

CaS8 0.2 4 47(1/1)

BD-10 1.59 0 /1) Nme O
Cou) 02 139 (1/t)

BD-10 0160/1) Nee O
CS134 0.1 0160/1)

C-137 01 0 15(1/3) B D.10 025(1/1) Nee 0

$ Other Gammas 02 <LLD - - Nmc 0

Fish Camma Spt 2

(pC1/g wet)
Cs-134 0.10 <LLD - - <LLD 0

Cs-137 010 <LLD - - <LLD C

Other Camm 0.13 dLD - - <LLD 0

* Mean end range based m detedable rneasurements mly. Fractions indicated in parentheses.

|

|

_ _ _ _

.
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY-MARCH 1991

STABILITY CLASS - EXTRELELY UNSTABLE (DIFF TEMP 199-30 FT)
WINDS MEASUdED AT 203 FEET

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

.

......... ..... .... ..... ..... ..... ..... .....

N 0 0 0 0 0 0 0

'

NNE O O O O O O O

NE O O O O O O O

ENE O O O O O O O _

E O O O O O O O

ESE O O O O O 2 2

SE O O O -0 0 0 0

SSE O O O O O O O

S 0 0 0 0 0 0 0

-SSW 0 0 0 0 0 0 0

SW 0 0 0 0 0 0 0

WSW 0 0 0 0 0 0 0-

W 0 0 0 0 0 0 0

WNW 0 0 0 0 0 0 0

NW- -0 0 0 0 0 0 0
,

NNW 0 0 0 0 0 0 0

VARIABLE O O O O O O O

TOTAL 0 0 0 0 0 2 2

Hours 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: 3

f

e

}

58
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY-MARCH 1991

STABILITY CLASS - MODERATELY UNSTABLE (DIFF TEMP 199"30 FT)
WINDS MEASURED AT 203 FEET

WIND WIND SPEED (IN MPH)
DIRfCTION .8-3 4- 7 8-12 .13-18 19-24 GT 24 TOTAL
.....-... ..... ... . ..... .... ..... . ... . ...

N 0 O O 1 2 0 3
-

NNE O O u o 0 0 0

NE O O O O O O O

ENE O O O O O O O

E O O O O O O O

ESE 0- 0 0 0 0 0 0-

SE O O O O O O O

SSE O O O 1 0 0 1

S- 0 0 0 0 1 0 1

SSW D 0 0 0 0 0 0

SW 0 0 0 0 0 0 0

WSW G 0 0 0 0 0 0

W 0 0 0 0 0 0 0

WNW 0 0 0 0 O_ 0 0

NW 0 0 0 0 0 0 0

NNW 0 0 0 0 0 0 0

VARIABLE: 0 0 0 0 0 0 0

TOTAL 0 0 0 2 3 0 5

Hours 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: 3

59
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECO9D - JANUARY-MARCH 1991

STABILITY CLASS SLIGHTLY UNSTABLE (01FF TEMP 199-30 FT)
WINDS HEASURED AT 203 FEET

WIND WIND SPEED (IN HFH)
DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
......... ..... ..... ..... ..... ..... .... .....

N O O O O 1 0 1

NNE O O O O O O O

NE O O O O O O O

ENE O O O O O O 0

E O O O O O O O

ESE 0 0 0 0 0 1 1

SE O O 1 2 0 0 3

SSE O O O 1 0 C 1

S 0 0 0 1 2 0 3

SSW 0 0 0 0 2 0 2

SW 0 0 0 0 0 0 0

W$W 0 0 0 0 0 0 C

W 0 0 1 2 0 0 3

WNW 0 0 2 3 0 0 $

NW 0 0 0 0 0 0 0

NNW 0 0 0 5 0 0- S

VARIABLE O O O O O O O

TOTAL 0 0 4 14 5 1 24

Hours of calm in this stability class- 0
Hours of missing wind-measurements in this stability class: 0
Hours of missing staoility. measurements in all stability classes: 3

60
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY-MARCH 1991

STABILITY CLASS - NEUTRAL (DIFF TEMP 199-30 FT)
WINDS MEASURED AT 203 FEET

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

N O 5 12 26 11 0 54

-NNE O O 2 19 1 0 22

NE 1 4 3 10 0 0 tB

ENE 1 2 7 14 3 0 27

E 1 2 9 8 5 2 27

ESE O O 5 7 5 1 19
1

! EE O 3 11 21 8 0 43 |
!

SSE O 3 11 9 7 1 31 1

1

S 0 1 1 13 18 6 41

SSW 0- 5 8 15 14 13 55

SW 0 2 21 22 7 2 54
,

WSW D 5 12 31 3 1 52
'

i

W 2 5 28 24 5 6 70

WNW 1 9 23 24 29 17 103

NW 1 13 21 23 10 12 80

NNW 2 8- 24 2.8 16 8 86

VARIABLE O O C 0 0 0 0

TOTAL 7 69 199 294 142 71 782

Hours of calm in this stab 1 11ty class: 0
Hours of missing wind measurements in this stability class: 7

Hours c,f missing stability measurements in all stability classes: 3

|.
'
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BRAIDWOOD HUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY-MARCH 1991

STABILITY CLASS - SLIGHTLY STABLE (DIFF TEMP 199-30 FT)
WIN 05 MEASURED A1 203 FEET

WIND WIND SFEED (IN HPH)
DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
. ....... ..... ..... ..... ..... . .. .... .. ..

N 1 10 35 23 8 0 77

NNE O 3 21 16 2 0 42

NE O 4 12 19 0 0 3$

ENE 3 6 18 11 0 0 3B

E 2 5 19 22 7 9 64

ESE 3 3 11 13 5 0 35

SE O 4 2 6 6 8 26

SSE O 1 6 14 15 13 49

5 0 3 4 17 25 23 72
,

SSW 0 3 17 36 46 14 116
1

GW 1 0 16 f4 33 10 116

WSW 1 5 28 40 3 6 83

W 0 10 20 32 10 4 76

WNW 1 1 27 2S 18 4 79

NW 1 9 29 55 15 0 109

-NN(- 0 15 40 29 8 8 100
<

VARIABLE O O O O 0 0 0

TOTAL 13- 82 307 415 203 99 1119

,

Hours of calm in this. stability class: 0

Hours of missing wind measurements in this stability class: 43
Hours of missing stability treasurements in all stability classe.s: 3

62
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BRAIDWOOD NUCLFAR POWER STATION ,

'

PERIOD OF RECORD - JANUARY-MARCH 1991
STABILITY CLASS - MODERAIELY STABLE (DIFF TEMP 199-30 FT)

WINDS NEASURED AT 203 FEET

WIND WIND SPEED (IN HPH)
DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
... ..... .... ..... ..... ..... ..... ..... .....

N O O 1 5 0 0 6

l
NNE O 1 2 2 0 0 5 :

1
I

NE O 1 2 4 0 0 7

ENE O 1 3 2 0 0 6 e

E 2 2 2 6 0 0 11

ESE O 2 1 3 0 0 6

f| SE O O 1 1 0 0 2

SSE O 2 4 1 0 0 7

S- 1 1 2 3 0 0 7

SSW 0 2 1 2 3 0 8

SW 0 1 2 3 9 0 15

WSW 0 0 1 12 1 4 18

W 1 1 10 16 0 0 28 '

WNW 0 2 8 9 1 0 20

NW 0 1 3 0 0 0 4

NNW D 1 1 2 0 0 4
1

VARIABLE O O O O O O O

,

TOTAL 4 18 44 70 14 4 154 |

Hours of calm in.this stability class: 0
. Hours of missing wind measurements in this stability class: 0
hours of missing stability measurements in all stabilit/ classes: 3

,
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BRAIDw0OD NUOLEAR POWER STATION
PERIOD OF REC 0t?O - JANUARY-HARCH 1991

STABILITY CLASS - EXTRE;4EL'i STA3LE (DIFF TEMP 199-30 FT)
WINDS 4EASURED AT 203 FEET

WINO WIND SPEED (IN MPH) ;

DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
........... ... . ..... ... . ... . .... ..... .....

N 0 0 0 0 0 0 0

NNE O O O O O O O

NE O O O O O O O !

ENE O O 2 0 0 0 2

E O O O O O O O

ESE O O O : 0 0 2 i

EE O O O O O O O
,

SSE O O O 1 0 0 1

S 0 0 2 0 0 0 2

SSW 0 0 0 2 0 0 2

SW 1 0 1 0 0 0 2

W S*' O O O O O O O

W D 0 1 2 1 0 4

WNW C 0 1 2 1 0 4

NW D 0 1 0 0 0 1

NNW 0 0 0 1 0 0 1

VARIALLE O O O O O O O

TOTAL 1 0 8 10 2 0 21

.

Hours 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: 3
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BRAIDWOOD NUCLEAR POWER STATION

'
PERIOD OF RECORD - APRll-JUNE 1991

.

STA91LITY CLASS - EXTREMELY UNSTA08.E (DIFF TEMP 199-30 FT)
WINDS HEASURED AT 203 FEET

WIND WINC SPEED (IN HPH)
DIRECTION .8-3 47 8-12 13-18 19-24 GT 24 TOTAL
____.____ _____ _____ .___ . ___ _____ . ___ _____

N 0 1 1 0 0 0 2

NNE O 2 7 1 0 0 10

NE O 2 11 6 0 0 19

ENE O 1 7 1 0 0 9

E O O 1 2 1 0 4

EEE O 2 0 2 1 0 5

CE O O 0 2 0 0 2

SSE 3 1 2 0 0 0 3

$ 0 0 5 6 1 0 12

554 0 0 2 14 2 0 18

EW D 0 6 0 0 0 6

W5w 0 0 1 0 0 0 1

n' O O S 0 0 0 3

0 0 0 1aNW D 1 v

hW 0 0 0 0 0 0 0

NNW 0 1 0 1 0 0 2

VA'IABLE O O O O O O O

TOTAL 0 11 40 35 5 0 97

Hours of calm in this stability class: 0
Hours of missing wind measureraents in this s'. ability class: 0
Hours of missing stability measurements in all st 3bility classes: 22
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL-JUNE 1991

STABILITY CLASS - HODERATELY UNSTABLE (DIFF TERP 199-30 FT)
WINDS HEASURED AT 203 FEET

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

N O 1 4 0 0 0 5

NNE O 3 3 2 0 0 8

NE O 1 3 4 0 0 8

ENE O 1 2 3 0 0 6

E O 1 1 1 1 0 4

ESE O 2 3 3 0 0 8

SE O 3 0 2 0 1 6

SSE O 2 3 0 0 0 $

5 0 1 1 2 1 0 5

SSW 0 0 2 3 3 0 8

EW 0 0 0 0 0 0 0

WSW 0 0 3 0 0 0 3

W D 1 1 0 0 0 2

WNW- 0 0 0 2 1 0 3

NW 0 1 2 3 1 0 7

NNW 0 0 0 1 0 0 1

VARIABLE O O O O O O O

TOTAL 0 17 28 26 7 1 79

Hours 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: 22

(b
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL-JUNE 1991

STABILITY CLASS - SLIGHTLY UNSTABLE (DIFF TEMP 199-30 FT)
WINDS MEASURED AT 203 FEET

WIND WIND SPEE0 (IN MPH)
DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
......... ..... ..... ..... ..... ..... ..... .....

N O 1 1 0 0 0 4

NNE O 1 6 6 0 0 13

NE O 3 3 4 0 0 10

ENE O 3 6 3 0 0 12
__

E 1 2 1 1 0 0 5

ESE O 3 2 2 3 0 10

SE 1 3 4 3 0 0 11

SSE O 2 0 0 0 0 2

5 0 1 1 1 1 1 5

SSW 0 0 1 3 2 0 6

SW 0 1 2 0 0 0 3

WSW 0 0 2 1 1 0 4

s 0 0 1 0 . J 6

WNA 0 0 3 1 0 0 4

NW 0 2 3 2 0 0 7

NNW 0 1 1 1 0 0 3

VARIABLE O O O O O O O

TOTAL 2 23 37 30 10 3 105

Hours 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: 22
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BRATI/&OD NUCLEAR POWER STITION
PERIOD OF RECORD - APRIL-JUNE 1991 +

STABILITY CLASS - NL1 TRAL (DIFF TEMP 199-30 FT)
WINDS MEASURED AT 203 FEEL

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

.N 1 8 8 6 0 0 23

NNE O 7 10 22 2 0 41

NE O 10 30 38 6 0 84

ENE O 10 33 31 0 0 77

E O 8 21 19 ) 4 55

ESE 1 7 18 8 3 3 40

-5E 3 16 21 6 6 0 52

SSE 2 11 26 10 3 0 52

S 1 7 18 10 7 5 48

SSW 0 2 19 25 13 7 06

SW 1 7 16 28 it 3 70.

WSW 0 2 10 17 22 6 57

w 0 8 7 8 10 11 44

'
WNd 1 2 9 4 0 10 26

Nd 0 4 7 1 2 u 14

NNW 2 6 8 1 0 0 17

VARIABLE O O O O O O O

TOTAL- 12 115 261 237 ~ 92 49 766

Hours 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 -lasses: 22

|
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BRAIDWOOD NUCLEAR POWER STATION )
PEft!OD OF RECORD - APRIL-JUNE 1991 :

STABILITY CLASS - SLIGHTLY STABLE (DIFF TEMP 199-30 FT) {
WINDS HEASURED Al 203 FEET 1

W:ND WIND SPEED (IN MPH)
DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
......... ..... ... . ..... .___. ..... .____ .....

N O 4 4 7 1 0 16

NNE O 2 6 11 6 1 26

NE 2 9 28 29 6 0 74

ENF 2 12 74 11 0 0 99

0 0 6 30 32 18 1 87

ESE 2 5 10 36 10 0 63

'

SE 2 1 17 25 12 0 57

SSE O 6 23 24 5 0 SS

S 0 4 25 44 28 4 105

SSW 1 6 21 47 30 3 10$

SW D 7 25 33 2 1 69

WSW 1 5 23 8 4 9 50

W D 2 13 4 1 6 26

WNW 0 2 0 8 13 0 30

NW 1 4 4 9 4 0 22

NNW 0 1 6 4 0 1 12

. VARIABLE O O 0 0 0 0 0

TOTAL 11 76 319 332 140 26 904
,

Hours of calm in this stability class: 0

Hours of missing wind measurements in this stability class: 0
KJurs of missing stability rneasurements in all stability classes: 22
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BRAIDWOOD NUCLEAR POWER STATION
. PERIOD OF RECORD - APRIL-JUNE 1991

STABILITY CLASS - MODERATELY STABLE (DIFF TEMP 199-30 FT) -

WINDS MEAStiRED AT 203 FEET

WIND WIND SPEED (IN MPH)
DIRECTION .8-3 '4- T 8-12 13-18 19-24 GT 24 TOTAL
. . ..... .... ..... .. .. .. ..... ..... .....

N 0 2 2 0 0 0 4

NNE O O 1 0 0 0 1 ,

NE 1 -3 4 0 0 0 8

.

ENE 1 4 14 1 0 0 20

E O 4 11 8 0 0 23

ESE D 0 7 to 0 0 17

!

| SE O. 1 7 8 0 0 16

SSE O 1 6 0 0 0 7

5 0 6 10 4 0 0 20

SSW 1 2 2 2 3 0 10

SW 0 3 0 4 0 0 13

WSW D 2 7 4 0 0 6

W 0 2 6 3 0 0 11

WNW 1 0 3 3 0 0 7

NW 0 2 2 1 0 0 5 -

,

'
NNW 0 0 1 0 0 0 1

-VARIABLE O O O O O O O

TOTAL 4 32 84_ 48 3 _0 171

Hours 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: 22
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BRAIDWOOD NUCLEAR F0WER STATION i

PERIOD OF RECORD - APRIL-JUNE 1')91
STABILITY CLASS - EXTREMELY STABLE- (DIFF TEMP 199-30 FT) i

WINDS MEASURED AT 203 FEET |
"-

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

N 1 0 0 0 0- 0 1

NNE O O 1 0 0 0 1

NE O O O O O O 0

ENE O 1 2 0 0 0 3

E 2 0 2 1 0 0 5

ESE O O 4 2 0 0 6
,

! SE O i 2 1 0 0 4

1

SSE O O 1 0 0 0 1

S 0 0 0 0 0 0 0

SSW 0 0 0 0 0 0 0

SW 0 0 0 0 0 0 0

.hSW 0 0 2 1 0 3
*

.

W 0 0 5 4 0 0 3

WNW 0 .2 3 1 0 0 6

NW 0 0 1 0 0 0 1

NNW 0 0 0 0 0 0 0

VARIABLE .0 0 0 0 3 0. 0

*iOTAL 3 4 23 10 0 0 40

Hours of calta in this stability class: 0
. Hours of missing wind measurements in this stability class: 0
Hours of missing stability masc.wrements in all stability classes: 22
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - JULY SEPTEMBER 1991

STABILITY CL*St - EXTRCHELY UNSTABLE (01FF 1EMP 109-30 FT)
WINDS MEA 5 TIRED AT 203 FEET ,

WIND WIND SPEED (1N MPH)
DIRECTION .8-3 4- 7 8-12 13-18 9-24 GT 24 TOTAL'

....... . .. . . . . ..... ..... ..... .. .. ..... ... .

N O 2 8 8 0 0 18

NNE O 4 9 4 0 0 17

NE O 3 7 0 0 0 10

ENE- 0 4 8 0 0 0 12

E O 1 S 0 0 0 9
.

t

ESE O 1 0 1 0 0 2

'

SE O O 2 2 0 0 4

SSE O 1 2 0 0 0 3 -

5 0 2 3 4 1 0 10

SSW 0 1 12 10 10 3 36

SW 0 0 S 4 0 0 10

W sW 0 0 5 6 0 0 11

W D 1 2 0 0 0 3

' WNe' O 1 1 1 0- 0 3 [

NW D 2 3 7 3 0 15

,NNW 0 0 15 3 2 0 20-

VAPIABLE O O O O O O O

TOTAL 0 23 93 50 16 3 185
,

Hours of calm in this stability class: 0

Hours of missing wind measurements in this stability class: 0
Hot:rs of missing stability measurements in all stability classes: 0

,

4
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BRAIDWOOD NUCLEAR PCWER STA110N
PEP 100 0F RECORD - JULY-SEPTEMBER 1991

STABILITY CLASS - HODERATELY UNSTABLE (DIFF TEM" 199-30 FT)
WINDS MEASURED A1 203 FEE 1

WIhD WIND SFEED (IN MPH)
DIRECTION .6-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
----...-- ...-- ..... --... ..... ..... ----- -----

N 0 2 3 3 0 0 8

NNE O 5 10 0 0 0 15

NE O 4 3 1 1 0 9

ENE O 4 4 1 0 0 9

E 1 4 4 0 0 0 9

ESE O 0 3 1 0 0 4

SE O 2 4 0 0 0 6

SSE O 1 2 1 0 0 4

S 0 4 3 2 0 0 9

SSW 0 1 4 0 5 0 10

SW 0 2 9 4 2 0 17

ksW 0 * 12 3 0 0 16

W D 0 0 0 0 1
*

.

i 2 2 1 0 6WNW v

Nw 0 0 4 1 0 6*

NNW 0 4 6 3 0 0 13

VARIABLE O O O O O O O

TOTAL 1 35 71 25 10 0 142

Hours of calm in this sinbility class: 0

Hours of missing wind measurements in this stability class: 0
Hours of missing stSbility measurements in all stability classes: 0

|
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - JULY-SEPTEIGER 1991

STABILITY CLASS - SLIGHTLY UNSTABLE (DIFF TEMP 199-30 FT)
WINDS HEASURED AT 203 FEET

WIND WIND SPEED (IN MPH) i

DIRECTION .8-3- 4- 7 S-12 13-18 19-24 GT 24 TOTAL |

......... ..... ..... ... . ..... .... ..... .....

N 0 2 3 1 0 0 6

NNE O 3 6 0 0 0 9

NE 1 1 5 6 0 0 12

ENE 1 7 8 1 0 0 17

E 1 4 6 1 0 0 12

ESE 1 4 4 2 0 0 11

SE O 3 2 0 C 0 5

$$E O 4 3 2 0 0 9
.

:

S 0 6 5 1 0 0 12

SSW 0 1 3 2 0 1 12

SW 0 1 5 6 2 0 14

WSW 0 1 6 4 0 0 13

W 0 1 4 2 0 0 7

WNW 0 1 0 1 2 0 4 i

NW 0 3 4 3 0 0 10

NNW 1 5 12 1 0 0 19

VARIABLE 0 0 0 0 0 0 0

TOTAL 5 47 83 32 4 1 172

Hours 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: 0
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - JULY-SEPTEMBER 1991 ,

. STABILITY CLASS - NEUTRAL (DIFF TEMP 199-30 FT) ,

WINDS MEASURED AT 203 FEET
,

WIND WIND SPEED (IN HPH)
' '

DIRECTION .8-3 4- 7 8-12 13-18 19-24- GT 24 TOTAL
......... ..... ... . ..... ..... ..... ..... .....

N 3 5 6 7 0 0 21
:

NNE 3 7 12 17 0 0 39

NE 5 7 15 8 5 0 40

ENE 1 16 26 3 0 0 46

'E 2 10 06 4 0 0 42

ESE 1 7 11 6 0 0 25

| SE 5 6 21 7 0 0 41

SSE 1 8 14 11 5 0 39

S 0 11 11 2 2 0 26

GSW- 3 6 12 30 11 1 65

SW 2 4 31 23 11 0 71

WSW 2 13 22 15 9 2 63

W 2 5 9 5 3 1 25

WNW 0 2 7 5 12 0 26

NW 1 11 4 7 2 0 25'

NNW 1 9 7 18 4 0 39

VARIABLE O O O O O O O

TOTAL- 32 131 234 168 64 4 633

Hours of calm in tnis stability class: 0
Hours'of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 0

|
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OV RECORD - JULY-StPTEMBER 1991

STABILITY CLASS - SLIGHTLY STABLE (DIFF TEMP 199-30 FT)
WINDS MEASURED AT 203 FEET

!~ WIND WIND SPEED (IN HPH)
DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
....----. .___. . . . . . . __ .. ___.. ..... ..... . . . . . .

N 1 1 14 8 0 0 24

NNE 1 4 10 4 0 0 19

NE 1 4 34 2 0 0 41

ENE O O 44 0 0 0 55

E O 1 20 0 0 0 30

ESE O 10 23 29 0 0 62

SE O 2 24 21 0 0 47

SSE O 2 19 13 1 0 35

5 0 1 13 36 3 0 53

SSW 0 1 19 64 8 0 92

SW 1 6 29 28 1 0 65

WSW 0 1 20 7 1 0 29

W 1 3 19 5 1 0 29

WNW 0 4 10 12 0 0 26
,

NW 0 4 12 14 2 0 32

NNW 2 3 8 10 0 0 23

VARIAELE- 0 0 0 0 0 0 0

TOTAL 7 56 31E 262 17 0 660

Hours of calm in this stability class: 0
Hours of missin9 wind measurements in this stability class: 0
Hours of missin9 stability measurements in all stability classes: 0

i
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - JULY-SEPTEMBER 1991

STABILITY CLAdd - MODERATELY STABLE (DIFF TEMP 199-30 FT)
WINDS MEASURED AT 203 FEET

WIND WIND SPEED (IN HPH)
DIRECTION .8-3 4- 7 8-1? 13-18 19-24 GT 24 TOTAL
--------. .---- ----- -- -- ----- - - - ----- -----

N 2 3 7 2 0 0 14

NNE 1 0 4 0 0 0 5

*

NE O ' 9 1 0 0 12

ENE O 9 26 0 0 0 35

E 1 0 12 8 0 0 21

:SE O 3 4 8 0 0 15

SE 1 6 4 9 1 0 21

SSE 1 3 1 1 0 0 6

5 0 1 4 4 0 0 9

SSW ' 6 8 2 1 0 18

SW D 2 8 7 0 0 17

WSW 1 3 5 3 0 0 12

W 1 0 9 17 0 0 ~7

WNW 0 4 13 19 0 0 36

NW 1 4 5 0 0 0 10

NNW C 5 14 1 0 0 20

VARIABLE O O O O O O O

Toi 10 51 133 82 2 0 278

hours of cLim 3 .nts stability class: 1

Hours of missir.s wind rneasurements in this stability class: 0
HOUTG Of missing stability measurements in all stability classes: 0
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BRAIDWOOD NUCLEAR POWER STATION<

PERIOD OF RECORD - JULY-SEPTEMBER 1991

STABILITY CLASS - EXTREMELY STABLE (DIFF TEMP 199-30 FT)
WINDS MEASURED AT 203 FEET

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

N O 3 12 0 0 0 15

NNE O 1 7 0 0 0 8

NE O 2 6 0 0 0 8

ENE 1 3 9 0 0 0 13

i

E 1 4 5 3 0 0 13

'

ESE O 2 1 0 0 0 3

SE I 3 1 0 0 0 5

SSE O 3 0 0 0 0 3

S 1 5 1 1 0 0 8

SSW 3 5 3 0 0 0 11

SW 2 4 0 1 0 0 7

WSW 2 0 2 0 0 0 4

W 1 0 6 4 0 0 11

v,NW 0 1 2 4 0 0 7-

NW 0 1 7 2 0 0 10

fiNW 1 4 6 0 0 0 11

VARIABLE O O O C 0 0 0

TOTAL 13 41 68 15 0 0 137

'

Hours of calm in this stability class: O

L- -Hours of missing wind measurements in this stability class: 0
. Hours of missing stability measurements in.all stability classes: 0

|
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1991 |

STABILITY CLASS - EXTREMELY UNSTABLE (DIFF TEMP 199-30 FT)
WINDS HEASURED AT 203 FEET

WIND WIND SPEED (IN HPH)
DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
......... ..... ..... ..... ..... ... . ..... .....

N O O O 3 0 0 3

MNE O O O O O O O

NE O O O O O O O

ENE O O O O O O O

E O O O O u 0 0

ESE O O O O O O O

SE O O O O O 1 1

SSE O O O O O O O

S 0 0 0 0 0 2 2

SSW 0 0 0 1 0 3 4

r

SW 0 0 0 0 0 1 1

WSW 0 0 0 0 0 0 0

W O O O O O O O

WNW 0 0 0 0 0 0 0

i NW 0 0 0 1 0 0 1

NNW D 0 0 1 0 0 1

VARIABLE- 0 0 0 0 0 0 0

l TOTAL 0 0 0 6 0 7 13

Hours'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: 4
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BRAIDWOOD NUCLEAR POWER STATION i

PERIOD OF RECORD - OCTOBER-DECEMBER 1991
STABILITY CLASS - MODERATELY UNSTABLE (DIFF TEMP 199-30 FT)

WINDS HEASURED AT 203 FEET

WIND WIND SPEED (IN HPH)
DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
____..__. ..... ..... __. _____ ..___ ..... .....

N O O O 4 0 0 4

NNE O O 1 2 0 0 3

NE O O O O O O O 4

CNE O O O O O O O

E O O O O O O 0

ESE O O O O O O O

SE 0 0 1 2 0 0 '

SSE O O O 1 0 0 1

5 0 0 1 2 1 1 6

SSW 0 0 0 3 1 0 4

SW 0 0 0 0 0 0 0

WSW D 0 0 1 0 0 1

W D 0 0 2 0 0 2

Wi;W 0 0 0 0 0 0 0

'NW O O 5 0 0 5

NNW 0 0 3 2 0 0 5

.

VARIABLE O O O O O O O

TOTAL 0 0 6 24 2 1 33

Hours o) calm in this stability class: 0
Hours of missing wind measurements in this-stability class: 0
Hours of missing stability measurements in all stabil1ty classes: 4

i
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1991 |

STABILITY CLASS - SLIGHTLY UNSTABLE (DIFF TEMP '99-30 FT) |
WINDS HEASURED AT 203 FEET l

|

WIND WIND SPEED (IN HPH) i

OIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
......... ..... .. .. ..... ..... ..... ..... .....

N 0 O O 2 0 0 2 |

NNE O O O 2 0 0 2

NE O 1 0 1 0 0 2

ENE O O O O O O O

E O O O O O O O

ESE O O O O O O O

SE O O O O O O O

SSE 0 0 0 4 0 1 5

S 0 1 1 0 2 3 7

SSW 0 0 1 0 3 1 7

SW 0 0- 5 1 0 0 6

WSW .0 0 1 4 0 0 5

W 0 0 2 0 0 0 2

WNW 0 0 2 4 4 0 10

NW 0 0 2 0 1 0 3. .

NNW 0 0 2 2 0 0 4

VARIABLE .0 0 0 0 0 0 0

TOTAL 0 16 22 10 5 55

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

: Hours of missing stability rnessurements in all stability classes: 4
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BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBES-DECEMBER 1991

STABILITY CLASS - NEUTRAL (DIFF TEMP 199-30 FT)
WINDS HEACURED AT 203 FEET

WIND WIND SPEED (IN MPH)
'

DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
------ -- ...-- -- .. ----- ..-- ----- ----- -----

N O 1 24 37 3 0 65

NNE O 3 12 27 3 0 45

NE 1 4 33 22 5 0 65

ENE O 4 34 0 0 0 44

E O 4 4 11 6 0 25

ESE 3 3 0 2 14 3 25

SE O 6 1' 9 9 7 42

SSE 2 1 e 19 10 18 56

S 1 t 6 33 33 88,

SEW 1
' 2 24 25 14 69

SW 1 10 *? 13 10 13 66

W$W 1 16 31 10 36 15 5

W 0 9 20 a 38 15 ,v4

WNW 2 16 22 31 35 3 109

NW 0 ? 1? 13 7 4 51

NNW 2 4 17 28 2 0 53

VARIABLE O O O O O O O

TOTAL 14 100 260 2EB 236 125 1023

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

Hours of reissing stability measurements in all stability :: lasses: 4
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BRAIDWOOD NUCLEAR POWER STATION 1

PERIOD OF RECORD - OCTOBER-DFCEMBER 1991
STABILITY CLASS - SLIGHTLY STABLE (OIFF TEMP 199-30 '') .

l
WINDS MEASURED AT 203 FEET

,

WIND WIND SPEED (IN MPH)
DIRECTION .8-3 4- T 8-12 13-18 19-24 GT 24 TOTAL

|--------- ----- ----- - - - - . . ----- ----- ----- ----.

N O 5 13 6 0 0 24
4

NNE 1 3 11 8 0 0 23

NE 1 1 20 8 0 0 30

ENE 1 2 16 0 0 0 19

E O 3 4 6 0 0 13

ESE 2 8 9 6 9 13 47

SE O 8 24 20 9 2 63

SSE 1 2 20 19 13 9 64

'

S 0 4 13 54 75 41 187

SSW 0 1 17 71 41 16 146

SW 1 S 21 21 0 0 48

WSW .0 2 17 20 0 15 54

W 0 1 10 24 5 5 45

WNW 0 1 16 29- 9 9 54

NW 2 5 22- 7 6 0 42

NNW 1 4 21 14 2 0 42

VARIABLE O O O O O O O

TOTAL 10 55 254 313 169 110 911

Hours of calm in-this stability class: 2

. Hours of missing wind measurements in this stab 111ty class: 0

Hours of missing stability measurements in all stab 111ty classes: 4

83

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



'

ti

.

.

- .BRAIDWOOD NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1991

_ STABILITY CLASS -~HODERATELY STABLE (DIFF TEMP 199-30 FT)
WINDS MEASURED AT 203 FEET

WIND WIND SPEED (IN MPH) ;

DIRECTION .8-3 4- 7 8-12 13-18 -19-24 GT 24 TOTAL |
...... . ...__ ___.. ____. .._.. _____ .___. . ...

N O 3 5 1 0 0 9

NNE O 2 5 0 0 0 7

NE O O 1 2 0 0 3

' '' O 1 1 0 0 0 2 i

E O 1 0 0 0 0 1 l

ESE O O 1 2 0 0 3

L SE O O 4 0 0 0 4

SSE O 3 9 1 0 0 13

S 0 3 8 6 0 0 17

SSW- 0 1 2 2 0 0 5 1

1

SW 1 0 2 3 0 0 6

WSW 0 0 ? 3 0 0 5'

W 0 1 2 15 0 0 18

WNW- ' 1 11 7 0 0 '21

NW 0 0 11 2 0 0 13

NNW 0 f 2 0 0 10

VARIABLE O- 0 0 0 0 0 0

;
'

| __ TOTAL 3 19 69 46 0 0 * 37.

Hours of calm in this stabilltv class: 0

Hours of missing wind measu ements.in this stability class: 0 ;

HoursLof aissing stability measurements in all stability classes: 4

|
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BRAIDWOOD FFLEAR POWER STATION
PEoIOD OF RECOHO 0CTOBER-DECEMBER 1991

. STABILITY CLASS:- EXTREMELY STABLE (DIFF TEMP 199-30 FT)
WINDS MEASURED AT 203 FEET

I
WINO WIND SPEED (IN MPH)

'

DIRECTION .8-3 4- 7. 8-12 13-18 19-24 GT 24 TOTAL
.-------- ----- ----- ----- ----- ----- ----- -----

i

N 0 2 3 0 0 0 5 I
1

NNE O O 1 0 0 0 1 l

!

NE 1 1 1 0 0 0 3

ENE O 1 1 0 0 0 2 i

E 1 1 0 0 0 0 2 l

|

ESE o 0 3 0 0 0 3

SE O O 1 0 0 0 1

SSE O O 1 0 0 0 1

S 0 1 0 'O O O 1

|
'

".' O O O O 0 0 0

O 1 0 0 0 0 1

0 2 0 -0 0 0 2
<-

-1 0 0 i '1 0 0 2

WNW D 1 0 1 0 0 2

NW- 0 0 1 0 0 0 1

.NNW- 0 0 3 0 0 0 3

VARIABLE O O 0- 0 0 0 0

TOTAL 2 10 16 2 0 0 30

Hours of calm in this stability clar,s: 0
'

Hours of missing wind measurements in this stability class: 0
' Hours of missing stability measurements in all stability classes: 4

85
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APPENDIX III

1991 REMP SAMPLE RESULTS

-
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1.0 INTRODUCTION

The following constitutes the final Monthly Progress Report for the Environmental
Radiological Monitoring Program conducted at the Braidwood Station, Braceville, Illinois.
Results of completed analyses are presented in the attached tables. Missing entries indicate
analyses that are not completed and the results will appear in subsequent reports.

Data obtained in the program are well within the ranges previously encountered in the
program and to be expected in the environmental media sampled.

For all gamma isotopic analyses, spectrum is computer scanned frorn 80 to 2048 kev.
Specifically inc'uded are Mn-54, Fe-59, Co-58, Co-60,2n-65, Zr-95, Nh95, Ru-103, Ru-106, I-
131, Ba-La-140, Cs-134, Cs-157, Ce-141, and Ce-144. Naturally occurring gamma-emitters, such
as K-40 and Ra daughters, are frequently detwted but not listed here. Data listed as "<" are at
the 4.66 sigma level, others are 2 sigma. Cs-134 and Cs 137 are listed separately. All other
gamma emitters are listed under "Other Gammas". Unless noted otherwise, the less than

- value ("<") reported under "Other Gammas" is for Co-60 and may be higher or lower for
other radionuclides.

All concentrations, except for gross beta, are decay corrected to the date of collection.

Deviations from Scheduled Sampling and Corrective Actions Tak at

All samples were collected within the scheduled period unless notes otherwise in the
Listing of Missed Samples.

Unusual Environmental Results

Sample Date
Type Location Collected Comments

rublic Water BD-22- 1st Quarter Tritium above background (Pg.112).
Public Water BD-22 2nd Quarter Tritium above background (Pg.112).

- Surface Water BD-10 3rd Quarter Tritium above background (Pg.108).
Public Water BD-22 3rd Quarter Tritium above background (Pg.112).
Bottom Sediment BD-10 10-11-91 Gamma isotopic levels (Pg.106).

89
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2.0 LISTING OF MISSED SAMPLES

Expected
Collection

Sample Typ Location Date Reason

Air Particulate / BD-21 03-15-91 Road not accessible.
Air Icdine

90
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Table 1. Airborne Particulates and lodine-131a
Co!)ections: Weekly

3Units: 10 2 pCi/m

Braidwood BD-01 Custer Park BD.fL2 County Line Rd. DD-03(C)
Week Volume Gross Volume Cross Volume Gross

3Ended (m ) Beta (m3) Beta (m3) Beta

01-04-91- 275 3.710.4 273 3310.4 274 3.710.4
01-11 91 287 2.810.4 288 3.110.4 287 3310.4
01 18-91 290 3.510.4 290 4.210.4 290 4.210.4
01 25-91 285 3.010.4 284 3.110 4 284 3.110.4
02-01-91 283 2.1103 286 2.510 3 287 3.010.4
02-0S-91 279 2.4dC 4 280 2.6 0.4 280 2 810.4
02-15-91 290 2.0103 305 - 23103 289 1.610 3
02-22 91 286 1.1103 280 1.2103 285 1.510 3
03-01-91 2S4 2.410.4 288 23103 288 2.4dO3
03-08-91 280 2.8 0.4 280 2.610.4 280 2.910.4
03-15 91 245 23 0.4 245 2.410.4 177b 2.7i0.5
03-22-91 285 2.0 03 285 1.9103 263 1.610 3
03-29-91 281 1.5 03 2S7 L2dO3 286 <0. 4

1st Qtr. mean s.d . 2.4i0.7 2.50.8 1.7f0.8

04-05-91 305 1.5 03 289 1.90.3 290 13103
04-11-91 278 1.7iO3 279 1.5103 278 1.410 3
04-19-91 285 1310.2 2S6 1310.2 285 1.210.2
04-26-91 285 1.710 3 287 1.6 03 268 1.6103
0503-91 257 1.5103 281 1.4103 285 1.410 3
05-10-91- 281 1310.4 286 1.4103 285 1.410.4
05-17 91 287 1.4 03 286 1.810.4 286 1.70.3
05-24-91 284 1.7 03- 284 1,4103 284 13 03
05-31 91 286 1.910 3 286 1.6103 286 13dD3
06-07-91 300 0.7 0.2 285 1.110.2 283 1.00.2
06-14-91 298 2.2103 300 2.4103 298 2.1d0.3 -

- 06-21-91 277- 1.7dO3 274 1.910.4 274 1.910.4
06-28-91 '279 1.7iO3 302 2ft13 289 19 03

2nd Otr. mean i s.d. 1.610.4 1.610.4 1.5103

3a lodine-131 concentrations are <0.10 pCi/m unless.noted otherwise,

b .ow volume due to power interruption at sarnpler pump.I
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Table 1. Airborne Particulates and lodine-131a (continued)

Braidwood BD41 Qtster Park BD-02 County Line Rd. BD-03(C)
Week Volume Gross Volume Cross Volume Cross

3Ended (m ) Beta (m3) Beta (m3) Beta

07-05-91 290 23103 290 2.210 3 284 2.010 3
07-13-91 314 1.8 03 332 2.0iO3 323 1.910 3 <-

07-19-91 248 2.610.4 244 2310.4 244 2310.4
07-27-91 329 2.1 03 335 2.0103 338 2.230 3
0S-02 ; 247 2.110.4 243b 2.410.4 243 23fD.4
08-10-91 323 1.7 03 323 1.8103 323 1.810 3
OS-16-91 248 2.2do.4 24sb 2.110.4 24S 2.510.4
08-23-91 283 2.0 03 288 2.2 03 291 2.610.4
OS-30-91 290 2.510.2 291 2.6 0.2 291 2.710 3
09-06-91 2S0 1.5 10.2 279 1.910.2 280 1.810.2
09-14-91 330 2.310.2 336 2310.2 336 2.710.2
09-20-91 246 13d0.3 237 1.210.4 2M 1.410 3
09-27-91 282 1.803 281 20103 2S1 1 810.3

3rd Qtr. mean s.d. 2.010.4 2.1303 2.20.4

10 04-91 276 2.410.4 292 2.210 3 292 2.5 03
10-11-91 297 2.510.4 282 2.110.4 2S2 2.210.4
10-18-91 303 1.6 03 289 1.6 03 289 1.510 3
10-25-91 229 2.90.4 280 ' 610.4 272 2.510.4
11-01-91 294 1.4 03 289 1.5103 2S9 1.4iO3
11-08-91 285 2.910.4 284 2.7do.4 255 2.60.4
11-16-91 329 2.9103 329 2.9 03 300 3310.4
11-22-91 251 2.410.4 246 2.110.4 247 1.910.4
11-29-91 291 1.9 03 200 1.8103 280 1.8 03
12-06-91 3rK) 2.610.4 294 2.2.10.4 295 2.010 3
12-13-91 2'8 2.710 4 234 3.1 0.4 2S7 33 0.4
12-20-91 313 2.8 0.4 2M 2.810.4 254 2.710.4
12-26-91 237 1.910.4 236 1.210.4 237 23 0.4
01-03-91 356 3 liO3 334 2R02 339 2_910J

4th Qtr. mean s.d. 2.410.5 23 05 2.4io.6

3a lodine-131 concentrations arc <0.10 pCi/m unless noted otherwise.
b Timer reading in error; volume is estimated.
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Table 2. Airborne Particulates and lodine-131a
Collectionr Week.tv

Units: 102 b/m3p

Essex B,.Qal Gardr.er BIMS Godley BD4
Week Volume Gross Volume Gross Volume D.a

3 3Ended (m ) Beta (m3) Beta ht ) Beta

01-04-91 274 4.210.4 274 4.110.4 274 4.110.4
01-11-91 237 3.010.4 287 3.510.4 2M 3.1do.4
01 18-91 290 4.010.4 291 3.820.4 290 4.110.4
01-25-91 283 2510.4 284 3.110.4 285 2.610.4
02-01-91 286 2.6103 2S6 2.910.4 286 2.810.4
02-08-91 280 2.510.4 281 2.710.4 279 2.810.4
02 15-91 303 1.1103 289 2S103 290 2.210 3
02 22-91 280 1.5103 281 1.610 3 282 1.910.4
03-01-91 2S8 2.4i0.4 284 1.910 3 2SS 23103
0108-91 2S0 2.80.4 280 3.010.4 243 2.310.4
03-15-91 274 2.1103 274 1.710.3 231 2.310.4
03-22-91 286 1.910.3 286 1.910 3 285 2.230 3 ,

03-29 91 286 1.4 t0._2 286 1.510 3 256b j 43p 3

1st Qtr. mean i s.d. 2.510.9 2.620.9 2.610.8

04-05-91 290 2h 03 290 23103 290. 1.910 3
04-11-91 278 2.010 3 278 1.910 3 278 LO103
04-19-91 285 1.410.2 285 1.4102 285 1.210.2
04-26-91 287 1.710.3 287 1.8103 266 1.5d03
05-03-91 259 1.6103 286 1.810 3 2S6 1.7dD3
05-10 91 170 1.610.5 284 1.70.4 284 13103
05-17-91 207 1.810.4 267 1.910.4 287 1.710 3
05 24-91 284 1.5103 284 1.6103 2M 1.710 3
05-31-91 285 1.6103 285 1.6103 286 1.6 0 3
06-07-91 286 1.110.2 2S6 1.210.2 2f3 1.2.10 3
06-14-91 301 23 03 298 2.0103 301 2.1 03
06-21-91 274 2.20.4 274 2310.4 274 2.1d0.4
06-28-91 289 2.1103 294 2.2103 296 2D103

2nd Qtr. mean i s.d. 1.8103 1.810 3 1.710 3

3a lodine-131 concentrations are <0.10 pCi/m unless inted otherv, v,e.

b lolume is assumed; pump site damaged during construction work in area.

93 |
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BRAIDWOOD

Table 2. Airborne Particulates and lodine-131a (continued)
I

Essex BD-04 Cardner BD05 Godley BD-06
Week Volume Cross Volume Gross Volume Cross

3Ended (m ) Beta (m3) Beta (m3) Beta

07-05-91 2S6 2.410 3 289 2.010 3 292 2.410 3
07 13-91 329 1.810 3 329 2.2103 329 1.910 3
07 19-91 244 2.210.4 245 2.510.4 245 2.610.4
07 27-91 338 2.2103 329 2.010 3 338 2.210 3
OS02 91 241 2.210.4 234 2.210.4 247 2.010,4
OS-10-91 323 1.8 03 323 2.1103 234 1.910.4
08-16-91 248 2.910.4 248 2.610.4 248 2.910.4
05-23-91 291 2.4 0 3 282 2.510.4 285 2.5 10.4
OS-30-91 291 2.910 3 293 2.910 3 290 2.610.2
09-06-91 280 2.010.2 280 1.910.2 285 2.110.2
09-14-91 336 2.510.2 336 2310.2 336 2.510.2

! 09-20-91 238 1.410.4 238 1.1103 242 1.1 03
09-27-91 276 2.2 03 281 21 03 2S1 7_110 3

3rd Qtr. mean s.d. 2.210.4 2.210.4 2.210.4

10-01-91 302 2.5103 292 2.4103 292 23103
10-11-91 282 2.0 0.4 282 23 0.4 282 2.110.4
10-18-91 288 2.010 3 299 1.7103 289 1.910 3
10 25-91 277 2.60.4 2M 2.610.4 281 2.510.3
11-01-91 289 1.4 03 152b 1.610.5 289 1.410 3
11-OS-91 2M 2.410.4 270 2310.4 285 . 2.810.4
11-16-91 317 3.010.4 329 3310.4 329 3.410.4
11-22-91 247 2.2i0.4 247 2.410.4 247 2.110.4
11-29-91 280 1,9 03 279 2.010.4 279 1.7103
12-06-91 290 1.9 03 300 2.5.0.4 300 3.010.4
12 13-91 33 3.2t0.4 288 3.010.4 273 3.110.4
12-20 91 2S4 2.810.4 2M 2.610.4 2S4 2.810.4
12-26-91 237 2.610.4 237 1.910.4 159 3.410.6
01-03-91 344 3.2 0 4 337 3 010.4 341 3 410.4

4th Qtr. mean i s.d. 2.4 0.5 2.410.5 2.610.7

a ladine-131 concentrations are <0.10 pCi/m unless noted otherwise.3

b low volume due to power intetruption at air sampler station.
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Table 3. Airborne Particulates and lodine-131a
Collections: Weekly

10-2 C1/m3Units: p

Neanite NW BD-19 Nearsite N BD 20 Nearsite NE BD-21
Week Volume Gross Volume Cross Volume Gross

3Ended (m ) Beta (m3) Beta (m3) Beta

01-04-91 275 4.210.4 275 3.910.4 275 3.7i0.4
01-11-91 287 3.210.4 287 3.110.4 287 3.410.4
01-18-91 290 4.110.4 290 3.6i0.4 289 3.910.4
01 25-91 285 2.810.4 285 3.210.4 35 2.710.4
02-01-91 286 2.510.3 283 2.410.4 286 3.010.4
02-0S-91 279 2.510.4 279 2.510.4 282 2.610 4
02-15-91 290 1.8103 290 1.810 3 286 2.1103
02-22-91 230 1.410 3 2&5 1.6103 286 1.710 3
03-01-91 288 2.6 0.4 288 2.210 3 288 2.510.4
03-08-91 267 3.0 0.4 280 3.010.4 281 2.410 3

03-15-91 248 2.610.4 282 2.1103 NSb .

03-22-91 285 1.9 03 285 2.0M3 561C 1.810.2
03-29-91 285 13103 280 15103 282 1.610 3

1st Qtr. mean i s.d. 2.6 0.9 2.5 0.8 2.6io.8

04-05-91 290 2.0iO3 290 .710 3 289 1.710.3
04-11-91 278 1.810 3 278 !.0 03 279 1.710 3
04-19-91 2S5 13 0.2 285 1.4 03 285 13 0.2
04-26-91 286 1.810 3 286 1.7iO3 286 1.710 3
05-03-91 287 1.5 03 287 1.6103 287 1.610 3
05-10-91 284 1.0103 2&4 l.4 0 3 281 1.510.4

05-17-91 287 1.5i0.3 287 .510 3 286d 3,73g3
05-24-91 284 13iO3 2FA ' 410 3 264 13103.

05-31 91 286 1.5103 209 :.210.4 286 1.710 3

06-07-91 2S6 1.010.2 286d 1.0d02 'S6d 1.010.2
06-14-91 301 2.3103 298 2.0iO3 298 2.110 3
06-21-91 277 2.010.4 278 2.010.4 275 2.110.4
06-28-91 301 22i]] 289 2J 03 286 2.119 3

2nd Qtr. mean i s.d. 1.6i0.4 1.70.4 1.710.4

3a loCine-131 concentrations are <0.10 pCi/m unless noted otherwise_
b NS = No sample; road to sampler station not accessibic.

C Two week collection.
d Timer rc. ding in error; volume is assumed.
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Table 3. Airborne Particulates and ledine-131a (continued)

Nearsite NW BD-19 Nearsite N BD-20 b'earsite NE BD-21
Week Volume Gross Volume Cross Volume Gross

3 3Ended (m ) Beta (m ) Beta (m3) Beta

07-05-91 288 2.0103 289 L1 03 289 2.1dO3
07-13-91 308 1.810 3 323 2.1103 323 1.610 3
07-19-91 249 2.710.4 249 2.6.t0A 244 2.510.4
07-27 91 338 2.4103 329 2.210 3 335 1.910 3
08-02-91 247 1.810.4 251 2.110 4 2.50 2310.4
OS-10-91 328 1.8 03 323 2.0 03 323 1.o10 3
0S-16 91 248 2.410.4 248 1.2#0.4 246 2.610.4
08-23-91 292 2.2103 273 2.210A 298 2.4103
0S-30-91 295 2.8 0.1 ~% 2.910 3 2S9 2.810.3
09-06-91 290 1.910.2 280 1.910.2 2SO 1.810.2
09 14-91 331 2310.2 324 2.010.2 324 2.410.2
09-20-91 238 1.510.4 246 13103 237 1310.4
09-27-91 282 1.9 03 287 1 A10 3 294 2.010 3

3rd Qtr. mean s.d. 2.1 0 4 2.010.4 2.110.4

10-04-91 239 2.4 0 3 292 2.510 3 250 2.60.4
'

10-11-91 2S2 1.920.4 282 2.110.4 252 2.410.4
10-18-91 294 1.710 3 289 1.6103 2S9 1.810 3
10-25-91 281 2.4103 264 12103 2S2 2.710.4

_

11-01-91 254 1.4 03 2S9 13 03 2S9 1.5103
11-08-91 235 2.7io.4 2S5 2.6 0.4 290 2.710.4
11-16-91 329 2.610 3 329 2.610 3 328 3.210.4
11 22-91 247 2.010.4 251 1.610.4 248 1.810.4
11-29-91 279 1.710 3 280 1.5 03 279 1.910 3
12-06-91 295 2.4io.4 300 2.2 0.4 290 2.510.4
12-13-91 280 2.9 0.4 278 2.7 0.4 239 2.510.4
12-20-91 2S4 2.8i0.4 2S4 2.5:0.4 298 2.510.4
12-26-91 237 1.7 03 237 1.8 0.4 238 1.810 3
01-03-91 338 2.8 03 338 3 2iG 4 341 29103

4th Qtr. mean s.d . 2.2 0.5 2.210.5 23 0.5

3
.

O lodine-131 concentrations are <0.10 pCl/m unless noted otherwise.
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Table 4. Airbome Particulates
Collection: Quarterly composites of weekly callections.

3Units: pCi/m

Volume
3Location Lab Code (m ) Cs-134 Cs-137 Ganunasa

1st Ouad.el
BD-01 BDAP-2623 3650 <0.01 <0.01 <0.01
BD42 2624 3671 <0.01 <0.01 <0.01
BD43- 2625 3570 <0.01 <0.01 <0.01
BD44 2626 3697 <0.01 <0.01 <0.01
BD-05 2627 36S3 <0.01 <0.01 <0.01
BD46 2628 3350 <0.01 <0.01 <0.01
BD-19 = 2629 34 '5 <0.01 <0.01 <0.01
BD-20 2630 36S9 <0.01 <0.01 <0.01
BD.21 2631 36S8 <0.01 <0.01 <0.01

2nd Ouarter
BD41 BDAP-2746 3732 <0.01 <0.01 <0.01
BD42 2747 3725 <0.01 <0.01 <0.01
BD-03 2748 3691 <0.01 <0.01 <0.01
BD-04 .2749 3575 <0.01 <0.01 <0.01
BD45 2750 3718 <0.01 <0.01 <0.01
BD-06 2751- 3723 <0.01 <0.01 <0.01
BD-19 '2752 3732 <0.01 <0.01 <0.01
BD-20 2753 3638 <0.01 <0.01 <0.01
BD-21 2754 3708 <0.01 <0.01 <0.01

a Seeintroduction.
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Table 4. Airborne Particulates >

Collection: Quarterly composites of weekly collections.
3Units: pO/m

Volume
3Luation Lab Code (m ) C5-134 Cs-137 Cammasa

3rd Ouarter
BD 01 BDAP-2861 3710 <0.01 <0.01 <0.01
BD42 2362 3727 <0.01 <0.01 <0.01
BD43 2S63 3735 <0.01 <0.01 <0.01
BD-04 2S64 3721 <0.0'i <0.01 <0.01
BD-05 2865 3707 <0.01 <0.01 <0.01
BD 06 2866 3652 <0.01 <0.01 <0.01

|- BD-19 2867 3734 <0.01 <0.01 <0.01
i BD-20 - 2868 3712 <0.01 <0.01 <0.01

BD-21 2869 3732 <0.01 <0.01 <0.01

4th Ouart.cr
BD41 BDAP-2976 4039 <0.01 <0.01 <0.01
BD 02 2977 4005 <0.01 <0.01 <.0.01

BD-03 2978 3983 <0.01 <0.01 <0.01
BD-04 - 2979 4004 <0.01 <0.01 <0.01
BD-05 2980 3860 <0.01 <0.01 <0.01
BD-06 2981 3930 <0.01 <0.01 <0.01
BD-19 2982 3974 <0.01 <0.01 <0.01
BD-20 2983 3998 <0.01 <0.01 <0.01
BD-21 2984 3973 <0.01 <0.01 <0.01

a Seelntroduction.
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Table 6. Milk
Collection: Semi-monthly May through October

Monthly November thrcugh April
Units: pC1/L

-

NON-GRAZING SEASON - NOVEMBER THROUGH APRIL

Collection Other
Period Lab Code 1-131 Cs-134 Cs-137 Gammasa

Mack-Morris Dairy Farm BD-11
|

01-04-91 ~ BDMI 5773 <0.5 <5 <5 <10
024)1-91- 5836 <0.5 <5 <5 <10
0101 91 - 5908 <0.5 <5 <5 <10
04-05-91 (015 <0.5 <5 <5 <10
11-01-91 7140,1 <0.5 <5 6 <10
12-06-91 7255 <0.5 <5 <5 <10

GRAZING SEASON - MAY THROUGH OCTOBER
Collection Other

Period lab Code I-131 Cs-134 Cs-137 Gammasa

Mack-Morris Dairy Farm BD-11

05-03-91 BDMI-6086 <0.5 <5 <5 <10
05-17-91 6177 <0.5 <5 <5 <10
0607-91 6304,5 <0.5 <5 <5 <10
0G29-91 M27 <0.5 <5 <5 <10
07-05-91 6473 <0.5 <5 <5 <10
07-20-91 6557,8 <0.5 <5 <5 <10
08-02-91 6629 <0.5 <5 <5 <10
OS-1691 6697 <0.5 <5 <5 <10
09-0G91 6828 <0.5 - <5 <5 <10
09-20-91 6921,2 <0.5 <5 <5 <10
10 04-91 6994 <0.5 <5 <5 <1
10-18-91 7084 <0.5 <5 <5 <10

_=

a See In' roduction.
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Table 6. Milk (continued)

. _ _ _ _ _ .
,

I
NON-GRAZING SEASON - NOVEMBER THROUGH APRIL

Collectka Other
Period lab Code I-131 Cs-134 C3-137 Gammasa

|

Halpia'c Dairy Farm BD-17

! 01-01 91 BDMI-5774 <0.5 <5 <5 <10
| 02 01-91 5837 <0.5 c5 <5 <10

03-01-91 5909 <0.5 <5 <5 <10
| 04-05-91 6016 <0.5 <5 <5 <10
| 11-01 91 7142 <0.5 <5 <5 <10

12-06-91 7256 <0.5 <5 <5 <10

CRAZING SEASON MAY THROUGH OCTOBER
Collection Other

Period Lab Ccde 1-131 Cs-134 Cr-137 Gammasa

lialpin's Dairy Farm BD-17

05-03-91 BDMI-60S7 <0.5 <5 <5 - <10,

'

0517-91 6178 . <0.5 <5 <5 <10
06-07-91 6306 <0.5 <5 <5 <10

| 06-21-91 6377 <0.5 <5 <5 s10
07-05-91 6474 <0.5. <5 <5 <10
07-19-91 6559 <0.5 <5 <5 <10
0842-91 6630 <0.5 <5 <5 <10
08-16-91 6698 <0.5 <5 <5 <10
09-06-91 6829 <0.5 <5 <5 <10
09-20-91 6923 <0.5 <5 <5 <10
10 04-91 6995 <0.5 <5 <5 <10
10-18-91 7085 <0.5 <5 <5 <10

a See Introduction.
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Table 6. Milk (continued)

NON-GRAZING SEASON - NOVEMBER THROUGH APRIL

Collection Other
Pericd Lab Code I131 Cs-1M Cs-137 Gammasa

Biros Dairy Farm BD-18

01-04-91 BDMI-5775 <0.5 <5 <5 <10
-02-01-91 5838 <u.5 <5 <5 <10
03-02-91 5910,11 <0.5 <5 <5 <10
04-00-91 6017 <0.5 <5 <5 <10
11-01-91 7143 <0.5 <5 c5 <10
12-06-91 7257 <0.5 <5 <5 <10

GRAZ1NG SEASON - MAY THROUGH OCTOBER
Collection Othen

Period 12b Code I-131 Cs 1M Cs-137 Cammasa

Biros Dairy Farm BD-18

05-04-91 BDMI-6088 <0.5 <5 <5 <10
05-18-91 6179 <0.5 <5 <5 <10
06-07-91 6307 <0.5 <5 <5 <10
06-21-91 6378 <0.5 <5 <5 <10
07-05-91 6475 <0.5 <5 <5 <10
07 20-91 6560 <0.5 <5 <5 <10
08-02-91 6631 <0.5 <5 <5 <10
08-16-91 6699,700 (0.5 <5 <5 (10 I

094>-91 6830 <0.5 <5 <5 <10
09-21-91 6924 <0.5 <5 <5 <10
10-04-91 6996 <0.5 <5 <5 <10 1

10-18-91 7086 <0.5 <5 <5 <10 !

a See Introduction.
i
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Table 6. Milk (continued)

NON-GRAZING SEASON NOVEMBER THROUGH APRIL

Collection Other
Period lab Code 1-131 Cs-134 Cs-137 Gammasa

Klausine Dairy Farm BD-23
-

01-01 91 BDMI 5776 <0.5 <5 <5 <10
02-01 91 5839 <0.5 <5 <5 <10
03-01-91 5912 <0.5 <5 <5 <10
04-05-91 6018 <0.5 <5 <5 <10 -

GRAZING SEASON - MAY THROUGH OCTOBER
Collection Other

Period 12b Code I-131 Cs-134 Cs-137 Gammasa

-

Klausinc Dairy Farm BD-23

05-03-91 D D MI-6089 <0.5 <5 <5 <10
05-17-91 6180 <0.5 <5 <5 <10
06-07-91 6308 <0.5 <5 <5 <10
06-21-91 6379 <0.5 <5 <5 <10
07-06-91 6476 <0.5 <5 <5 <10
07-19-91 6561 <0.5 <5 <5 <10
08-02-91 6632 <0.5 <5 <5 <10
08-16-91 6701 <0.5 <5 <5 <10
09-06-91 6831,2 <0.5 <5 <5 <10
09-20-91 6925 <0.5 <5 <5 <10
10-04-91 6947,8 <0.5 <5 <5 <10

h10 18-91 NS - - - -

a See Introduction.
b Klausing Dairy Farm out of business; replaced by BD-26, p.104.
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Table 6. Milk (continued)

NON-GRAZING SEASON - NOVEMBER THROUGH APRIL

Collection Other
Period Lab Code I 131 Cs-134 Cs-137 Gammasa

Goodwin Dairy Farmb BD-24

01-04-91 BDMI-5777 <0.5 <5 <5 <10
02-01-91 5840 <0.5 <5 <5 <10
03-01-91 5913 <0.5 <5 <5 <10
04-05-91 6019,20 <0.5 <5 <5 <10
11-01-91 7144 < 0.5 <5 <5 <10
12-06-91 7258 <0.5 <5 <5 <10

GRAZING SEASON - MAY THROUGH OCTOBER
' Collection Other

Period lab Code I-131 Cs-1M Cs-137 Gammasa

Goodwin Dairy Farm BD 21

05-03-9i BDMI-6090 <0.5 <5 <5 <10
05-17-91 6181 <0.5 <5 <5 <10
06-07-91 6309 <0.5 <5 <5 <10
06-29-91 6428 <0.5 <5 <5 <10
07-05-91 6477 <0.5 <5 <5 <10
07-19-91 6562 <0.5 <5 <5 <10
0802-91 6633,4 <0.5 <5 <5 <10
08-16-91 6702 <0.5 <5 <5 <10
09 4 91 6833 <0.5 <5 <5 <10
09-20-91 6926 <0.5 <5 <5 <10
1041-91 6999 <0.5 <5 <5 <10
10-18-91 7087,8 <0.5 <5 <5 <10

a See Introduction.
b Not required by Technical Specificationsi Coodwin Farm is collected as an extra location.
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Table 6. Milk (continued)

3

NON-GRAZING SEASON - NOVEMBER THROUGH APRIL

Collection Other
Period lab Code 1-131 Cs-134 Cs-137 Gammasa

Gaddis Dairy Farmb BD 26

11-01-91 BDMI 7145 <0.5 <5 <5 <10
12-06-91 7259 <0.5 <5 <5 <10

\

,

,

.___

,

GRAZING SEASON - M AY THROUGH OCTOBER
- Collection Other

Period Lab Code I-131 Cs-134 Cs-137 Gammasa _

,

?

Gaddis Dairy Farmb 39 26

10-26-91 BDM1-7131,2 (0.5 <5 (5 <10

a See Introduction.
b Gaddis Dairy Parm (BD-26) replacement for Klausing Dairy Farm. First collection 10-26-91.
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Table 7 Fish, Edible Portion
Collection: Three (3) times per year
Units: pCi/g wet weight

Collection Type and Other
Date Number Analyzed 12b Code Cs-134 Cs-137 Cammasa

KankaikeeJJver Upstream BD47

05-21-91 Carp (1) . BDF-1480 <0.10 <0.10 <0.13
07 25-91 Catfish (1) 1529 <0.13 <0.10 <0.13
07-25-91 Smallmouth Bass (1) 1530 <0.h 0.2010.04 <0.13
10-29-91 Catfish (1) 1623 <0.10 <0.10 <0.1 '

Kankakee River Downstream BD-10

05-22-91 Buffalo (1) BDF 1481 <0.10 <0.10 <0.13
07-24-91 Catfish (1) 1531,2 <0.10 <0.10 <0.13
07-24-91 Smallmouth Bass (1) 1533 <0.10 0.2310.06 <0.13
07-24-91 1.argemouth Bass (1) 1534 <0.10 <0.10 <0.13
10-30-91 Catfish (1) 1624 <0.10 <0.10 <0.13

a See Introduction.
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Table 8. Bottom Sediments
Collection: Semlannually
Units: pCi/g dry weight

Collection oti. er
Ebte Lab Code Cs-134 Cs-137 Cammasa

i

Downstream BD-10

05 4 91 BDBS-943 <0.1 0.2010.05 <0.2
10-11-91 BDBS-1021 0.16 0.05 0.2510.05 1.5910.10b

i
-

-

|

| ..

|.

a See Introduction.
b

:_ Result for Co-60; other gammas detected: Co-58 4.47 0.13 pCi/gdry
Mn-54 0.3410.% pCi/gdry
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Table 9. Vegetables
Collection: Annually
Units: pCl/g wet weight

Collection Other
Date Type Lab Code 1-31a Cs-1M Cs-137 Cammasb

BD-14 Pinnick Farm
08-31 91 Collards BDVE-1202 <0.06 <0.08 <0.2-

OS-31-91 Cabbage 1203 <0.06 <0.06 <0.08 <0.2
0S-31-91 Corn 1204 - <0.06 <0.08 <0.2
OS-31-91 Potatoes 1205 - <0.06 <0.08 <0.2

|

|

BD-15 Girot Farn3
'05-02-91 Onions BDVE-1146 - <0.06 <0.08 <0.2
OS 02-91 Cabbage 1147 <0.06 <0.06 <0.08 <0.2
03-02-91 -Toma toes 1148 - <0.06 <0.05 <0.2
OS-02-91 Eggplant 1149 - <0.06 <0.08 <0.2

BD-16 Clark Farm
08-02-91 Onions BDVE-1150 - <0.06 <0.08 <0.2
03 02-91 Cabbage 1151 <0.06 <0.06 <0.08 <0.2
08-02-91- Tomatoes 1152 - <0.06 <0.08 <0.2
08-02-91 Zucchini 1153,4 - <0.06 <0.08 <0.2

|-

i

a Analysis for I-131 required for green leafy vegetation only.

|
b See Introduction.

|
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Table 10. Surface Water
Collectiom Weekly
Units: pO/L

MONTHLY COMPOSITES
1991

Collection - Lab Other
Period Code Cs-134 Cs 137 Gammasa

.

KankaketRiver Downstream BD-10b

January BDSW-9638 <10 <10 <l5
Febmary 9930 <10 <10 <15
March 4N <10 <10 <15
April 779 <10 <10 <15
May 1141 <10 <10 <15
June 1658 <10 <10 <15
July 2004,5 <10 <10 <15

- August 2368 <10 <10 <15
- September 3154 <10 <10 <15
October 3321 <10 <10 <15
November 3767 <10 <10 <l5
December 4236 <10 <10 <15

a See Introduction.
b Collected on west bank of river as of 02-15-91.

QUARTERLY COMPOSITES
Composite
Period Lab Code Tritium

Kankakee River Downstream BD-10a

1st Quarter BDSW 648 <200

2nd Quarter 1351 <200

3rd Quarter 2586 15181129b

4th Quarter 3901 <200

a Collected on west bank of river as of 02-15-91.
b Analysis was repeated; result of reanalysis 16631133 pCi/L
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Table 10. Surface Water (continued)

MONTHLY COMPOSITES
1991

Collection lab Other
Period Code Cs-134 CS 137 Cammasa

s

Kankakee River Upstream BD-7

January BDSW-9637 <10 <10 <15
Febmary 9929 <10 <10 <15
March 403 %0 <10 <15,

April 782 <10 <10 <15
May 1144 <10 <10 <15
June 1657 <10 <10 <15
July 2003 <10 <10 <15
August 2367 <10 (10 <15
September 3153 <10 <10 <15
October 3320 <10 <10 <15
November 3766 <10 <10 <15
December 4208 <10 <10 <15

a See Introduction.

QUARTERLY COMPOSITES

Composite
Period - Lab Code Tritium

Kankakee River Upstream _J!D-7

1st Quarter BDSW-647 <200

2nd Quarter 1350 <200

3rd Quaner 2587 <200

; 4th Quarter 3900 <200

|
| :
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Table 10. Surface Water (continued)

MONTHLY C MPOSITES
1991

Collection lab Other
Period Code Cs-134 Cs-137 Cammasa

Kankakee River Upstream BD-25

January BDSW-9639 <10 <10 <15
February 9931 <10 <10 <15

~-

March 406 <10 <10 <15
April 780 <10 <10 <15
May 1143 <10 <10 <15
June 1659 <10 <10 <15
July 2006 <10 <10 <15
August 2512 <10 <10 <15
September 3157,8 <10 <10 <15
October 3322 <10 <10 <15
November 3768 <10 <10 <15
December 4211 <10 <10 <15

8 See Introduction.

QUARTERLY COMPOSITES
-

Composite
Period Lab Code Tritium

Kankakee River Upstream BD-25

1st Quarter BDSW-649 <200

2nd Quarter 1352 <200

3rd Quarter 2585 <200

4th Quarter 3902 <200
_
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Table 11. -Well Water
Collection: Semimonthly
Units: pC1/L

MONTHLY COMPOSITES
1991

- Collection lab Other
Period Code Cross Beta Cs-1M Cs-137 Cammasa

Braidwood City Hall Well BD-13

January BDWW 9641,2 31.912.0 <10 <10 <20
Febmary 9935 27.312.7 <10 <10 <20
March -408 27.8i2.9 <10 <10 <20
April 784,5 26.711.9 <10 <10 <20
May 1142 28.512.8 s10 <10 <20
June 1663 26.112.7 <10 <10 <20
July 2032 32.812.9 <10 <10 <20
August 2514 31.012.9 <10 <10 <20
Geptember 3155 30.512.8 <10 <10 <20
October 3324 24.812.6 <10 <10 <20
November 3764 29.3 2.8 <10 <10 <20
December 4210 22.411.8 <10 <10 <20

a See Introduction..

QUARTERLY COMPOSITES
Composite
Period Lab Code Tritium

Blaidwood City Hall Well BD-13

1st Quarter BDWW 241 <200

2nd Quarter 1906 <200

3rd Quder 2589 <200

4th Quarter 3906 <200 |
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Table 12. Public Water
Collection: Weekly
Units: JO/L

~~

MONTliLY COMPOSITES
1991

Col *ection lab Other
Period Code Gross Beta Cs 131 Cs-137 Gamma 3a

__

Wilmington BD-22

January BDPW 9640 3.511.2 <10 <10 <20
February 9933,4 2.610.8 <10 <10 <20
March 405 2.111.5 <10 <10 <20
April 786 3.911.4 <10 <10 <20
May 1145 3.311.2 <10 <10 (20
June 1662 4.411.4 <10 <10 <20
July 2029 5.911.4 <10 <10 <20
August 2510,1 3.410 9 <10 <10 <20
September 3156 2.R11.2 <10 <10 (20
Cdober 1323 3.9 11.6 <10 <10 (20
November 3765 2.711.2 <10 <10 (20
December 4209 3.111.5 <10 <10 <20

a See Introduction.

QUARTERLY COMPOSITES
Composite
Period Lab Code Tritlum

. _.

WRm!Df, ton DD32

1st Quarter BDPW 240 5941108

2nd Quarter 1907 3711105

3rd Quarter 2588 110411188

4th Quarter 3902 215197

a Analysis was repeated; results of reanalysis A81115.
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Table 13. Cooling Water *
Collection : Weekly
Units pCi/L

,

Collection
Date bb Code Cross ikta bb Code Cross ikta

.

Intake Pipe BD48 (C) Diwharge Pine BD 09

01-04-91 DDCW 9127 1.811.0 BDCW 9128 3.511.2
01-1191 9238 4.111.3 9239 8.511.6
01-18-91 9304 3.511.2 9305 7.511.5
01 25 91 9359 2.511.1 9360 5.711.3
02-01 91 9438 3.211.2 9439,40 7.511.0
02-08 91 9544 3.611.0 9545 11.711.3
02 15 91 9599 3.810.9 9600 6 811.0
02 22-91 9664,5 2.410.6 9666 9.411.2
03-01 91 9737 2.410.8 9738 10.411.8
03-08-91 9832 2.311.4 9833 29.112.7
03-15-91 9911 1.911.4 9912 30.412.7
03-22-91 6 75 2.9x1.4 9976 10 311.9
0129-91 73 2311d 74 LitJ2

1st Qtr. mean i s.d. 2.810.7 11.418.4

04-05-91 BDCW-251 2.211.4 BDCW 252 7.811.8
04 12 91 357,8 3.010.6 359 9.411.2
04-19-91 429 2.410.8 4N 9.811.2
04-26-91 4S4 3.710.9 485 21.611.6
05-03-91 574 2.510.9 575,6 37.411.4
05 10-91 682 3.211.3 683 28.412.6
05 17 91 744 3.111.2 745 8.811.6
05-25-91 811 2.511.2 812,3 24.110.4
05-31-91 902 2.011.1 903,4 3? '210.6
06-07 91 1024 31 1.3 1025 6&.613.6
06-14-91 1104 3.911.3 1105 26.412.4
06-21 91 1165 3.611.3 1166 22.412.4
06 28 91 1287 2.3tl,3 1288 513f13

2nd Qtr. mean i s.d. 2.910.6 26.2116.6

a intake and dLwharge rample points are not required by Technical Specifications.
Data are provided for information only.
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Table 13. Cooling Water 4 (contir. uni)

_.

Collection
Date 14b Code Cross ik ta lab Code Cross ik ta

-.

,

lugl;e Pipe BD48 (Q Dii.charce Pine BIF09

07 05-91 DDCW-1434 3.411.5 BDCW 1435 38.213.0
07 12-91 1586 3.411.5 1587 14.812.1
07-19 91 1653 3.011.5 1654 12.312.0
07 26-91 1731 2.011.4 1732 18.712.3
08-02-91 1863 1.611.4 1864 9.611.9
OS-09 91 1982 3.111.3 1983 25.812.5
08-16-91 2053 .1411.2 2054 29.312.6
0823-91 2110 4.511.4 2111 21.812.4
08-30-91 22E 3.611.3 2229,30 12.711.3
09 07 91 2327 3.811.3 2328,9 12.011.3
09 14-91 2405 7.311.5 2406 25.012.5
09-20-91 2491 2.911.4 2492 9.511.4
09 27-91 2576 221L2 2577 9 6il 2

3rd Qtr mean i s d. 3.411.4 18 419.0

1044-91 2756 2.411.1 2757,8 25.211.7
10-11 91 2879,80 2.610.9 2881 9.811.7
10-18-91 2973 2.911.2 2974 13.712.0
10 25-91 3036 3.111.2 3037 11.811.8
11 01 91 3166 3.511.3 3167 7.111.6
11 08-91 3272 3.611.3 3273,4 17.511.5
11 15-91 3358 4.711.3 3359 30.112.7
11 22-91 3426 2.711.2 3427 22.612.4
1i 29-91 3512 3.611.1 3513 12.511.5
12-06-91 3616 3.311.2 3647 24.612.5
12 13-91 3686 4.111.6 3687 27,412.9
12-20-91 3790 4.311.6 3791 15.612.4
12-27-91 3886 2.8 10.9 3887 9.711.2
01-03-92 3978 L]ftLA 3979 9.611.9

4th Qtr. mean 1 s.d. 3.310.8 16.917.6

a Intake and discharge sample points are not required by Technical Specifications.
Data are provided for information only.
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Table 13. Cooling Water (continued)

QUARTERLY COMPOSITES OF WEEKLY COLLECTIONS
1991

Composite
Period lab Code Tritiuma

Inlaktfjpe BD48 O

1st Quarter BDCW-650 <200

2nd Quarter 1904 201199

3rd Quarter 3064 (200

4th Quarter 3904 <200

Discharge Pine BD49

1st Quarter BDCW-651 33,5521522

2nd Quarter 1905 39,9851554

3rd Quarter 3065 70,76/1700

4th Quarter 3905 45,3691587

a Tritium analysis not required in Technical Specifications.

115 =
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tiRAIDWOOD

MILCH ANIMALS, NEAREST RESIDENCE AND NEAREST CA1TLE CENSUS
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BRAIDWOOD

!

MILCli ANIMALS CENSUS,1991

There is one dairy (DD-11) within a five mile radius of Braidwood.

:

BD-11 hhsk-Morris Dairy Farm
2.4 miles @ 95*

Number of cows 75
Number of fresh cows - 60

Diet consists of feed and grass. ,

UD-17 lialpins Dairy Farm
5.6 miles @ 200'

,

Number of cows - 68
Number of fresh cows - 54

'

Diet consists of feed and grass.

,

BD-18 Ilitos Dairy Eann
10.5 miles @ 270*

Number of cows - 84
Number of fresh cows - 65

Diet consists of feed and grass.
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BRAIDWOOD

MILCli ANIMALS CENSUS,1991 (continued)

BD-23 Elausing Dairy Fann
4.3 miles G 83*

Number of cows - 2
Number of fresh cows - 2

Diet consists of feed and grass.

DD-24 Goodwin Dairy Farm

7.3 miles @ 78*

Number of cows - 31
Number of fresh cows - 22

Diet consists of feed and grass.

Census conducted by A Lewis on August 20,1991,
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BRAIDWOOD

NEAREST RESIDENCE CENSUS,1991

Nearest resident of the Braidwood Station within a five (5) mile radius.

Direction Distance

N 0.5 miles

NNE 0.7 miles

NE 1.2 miles

ENF 1.1 miles

E 0.7 miles

ESE 2.2 miles

SE 2.8 miles

SSE 3.2 n iles

S 3.9 miles

SSW 0.9 miles

SW 0.7 miles

- WSW 0.4 miles

W 0.3 miles

WNW 0.4 miles

NW 0.3 miles

NNW 0.4 miles

+
,

Census conducted by A. Lewis on August 20,1991. There was no change from 1990,

s

5

'
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DRAIDWOOD

NEAREST CA'ITLE CENSUS,1991

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

Direction Distance

N 3.2 miles

NNE No cattle

NE 4.9 miles

ENE 2.5 miles

E 2.7 miles

ESE 4.5 miles

SE 2.6 miles

SSE 4.2 miles

S No cattle

SSW 2.8 miles

SW 3.4 miles

WSW 1.7 miles

W 2.5 miles
e

WNW No cattle k

NW 2.0 miles

NNW No cattle

Census conducted by A. Lewis on August 20,1991.
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BRAIDWOOD

3 0 TLD DATA *
,

,

~

* TLD Data provided by Commonwealth Edison Company,
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APPENDIX IV
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ApSrndix IV

Interlaboratory Comparison Program Resuhs

Teledyne Isotopes 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 (e.g.,
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 control limits. Results consistently higher or lower than the known values or outside_ the
control limits indicate a need to check the instruments or procedures used.

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 U.S. 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 (TI.Ds) during the period 1976,
: 1977,1979,1980,1984, and 1985-86 through participation in the Second, Third, Fourth, Fifth, Se < nth, 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 results of the analyses on in house " blank" samples.

Attachment B lists acceptance criteria for " spiked" samples.

Addendum to Appendix A provides explanation for out of limit-results.
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Table A 1. U.S. Environmental Protection Agency's cross, check program, comparison of EPA and Teledyne
isotopes Midwest Laboratory results for milk, water, air filters, and food samples,1988 through
1991.a

Concentration in tCi/Lb
EPA Resultd

Lab Sample Date TIML Result Control
Code Type Collected Analysts 12 oc Is, N=1 Limits

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

STW 523 Water Jan 1988 Gr. alpha 2.311.2 4.015.0 0.0-12.7
Gr. beta 7.711.2 8.015.0 0.0-16.7

STF-524 Food Jan 1988 St 89 44.014.0 46.015.0 37.3-54.7
Sr-90 53.012.0 55.012.8 50.2 59.8
1131 102.314.2 102.0110.2 84.3-119.7
Cs 137 95.716.4 91.015.0 82.3-99.7
K 10111158 1230162 1124-1336

STW 525 Water Feb l988 Co-60 69.312.3 69.015.0 60.3-77.7
Zn-65 99.013.4 94.019.4 77.7 110.3
Ru-106 92.7114.4 105.0110.5 86.8-123.2

Cs-134 61.718.0 64.015.0 55.3-72.7
Cs-137 99.713.0 94.015.0 85.3-102.7

STW-526 Water Feb l988 H3 34531103 33271362 2700 3954

STW-527 Water Feb l988 Uranium 3.010.0 3.016.0 0.0-13.4

STM-528 Milk Feb 1988 1-131 4.711.2 4.010.4 33-4.7

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

Ra-228 nae 7.711.2 5.79.7

STW 530 Water Mar 1988 Gr. alpha 43102 6.015.0 0.0-14.7
Gr. beta 13.311 3 13.015.0 4.3 21.7

STAF-531 A~.. Filter Mar 1988 Gr. alpha 21.012.0 20.015.0 11.3-23.7 '

Gr. beta 48.010.0 50.015.0 41.3-58.7
Sr 90 16.711.2 17.011.5 14.4-19.6
Cs 137 18.711 3 16.015.0 7.3 24.7

STW-532 Water A_pr 1988 1131 9 0+2_Q 7.510.8 6.2 R 8
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Tabla A-1. (e:ntinued) |
'

Concentration in oCl/Lb
EPA Resultd

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

STW 533 Water Apr 1988
534 (Blind)

Sample A Gr. alpha NDI 46.0111.0 27.0 65.0
Ra 226 ND 6.411.0 4.78.1
Ra ?28 ND 5.610.8 4.27.0
Uranium 6.016.0 6.016.0 0.0-16.4 -

Sample B Gr. beta ND 57.015.0 48.3 65.7
Sr-89 2Jil.2 5.015.0 0.0-13.7

,

Sr 90 5311.2 5.011.5 2.47.6
CMO 633113 50.015.0 41.3 58.7
Cs 134 7.711.2 7.015.0 0.0-15.7 -
Cs-137 8311.2 7.015.0 0.0 15.7

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

STW-536 Water - Apr1988 Sr 89 14.7113 20.015.0 11.3-28.7
,

Sr 90 20.0+2.0 20.0x1.5 17.4 22.6

STW-538 Water Jun 1988 Cr 51 331.7113.0 302.0130.0 250.0 354.0
Co-60 16.012.0 15.015.0 6 3-23.7
Zn 65 107.7111.4 101.0110.0 83.7-1183
Ru-106 191.3111.0 195.0120.0 160.4-229.6
Cs-134 18314.6 20.015.0 11 3-28.7
Cs-137 26311.2 25.015.0 16.3 33.7

STW 539 Water Jun 1988 H3 5586192 5565i557 4600-6530

STM 541 Milk Jun 1988 Sr-89 33.7111.4 40.015.0 31.3 48.7
Sr-90 55315.8 60.013.0 54.S-65.2
1-131 103.713.1 94.019.0 78.4-109.6 -
Cs 137 52.713.1 51.015.0 42.3-59.7
K 1587123 1600180 1461 1739

L

. STW-542 Water Jul 1933 Gr. alpha 8.7i4.2 15.015.0 6.3-23.7
Cr. beta 5311.2 4.015.0 0.0 12.7 ,

STF 543 Food- _ Jul 1988 Sr-89 NDI 33.015.0 24 3-41.7
| Sr 90 ND 34.012.0 30.5-37.5
| l-131 115.0153 107.0111.0 88.0-126.0
| Cs-137 52 716.4 49.015.0 40.3-57.7

K 1190165 124_QifB 1133-1317:

| 126
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| Tcble A 1, (continued)

Concentration in riCl/Lb
EPA Resultd

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

STW 544 Water Aug 1988 1131 80.010.0 76.018.0 62.1 89.9

a N 545 Water Aug 1988 Pu 239 11.010.2 10.211.0 8.5-11.9

STW 546 Water Aug 1988 Uranium 6.010.0 6.016.0 0.0-16.4

STAF 547 Air Filter Aug 1988 Gr. alpha 8.010.0 8.015.0 0.0-16.7
Gr. beta 26.311.2 29.015.0 20.3 37.7
St 90 8.012.0 8.011.5 5.4-10.6
Cs 137 13.012.0 12.015.0 3.3-20.7

STW 548 Water coep 1988 Ra 226 9.310.5 8.412.6 6.2 10.6
Ra 228 5.810.4 5.411.6 4M8

STW-549 Water Sep 1988 Gr. alpha 7.012.0 8.015.0 0.0-16.7
Gr. beta 11.311.2 10.015.0 1.3-18.7

STW-550 Water Oct 19S8 Cr 51 252.0114.0 251.0125.0 207.7 294.3
Co-60 26.012.0 25.015.0 16.3 33.7
Zn 65 158.3110.2 151.0115.0 125.0 177.0
Ru-106 153.019.2 152.0115.0 126.0-178.0
Cs-134 23.715.0 25.015.0 16.3 33.7
Cs-137 16.311.2 15 015.0 6.3-23.7

STW 551 Water Oct 1988 H3 23331127 23161350 1710 2927

STW 552 Water Oct 1989
553 (Blind)

Sample A Gr. alpha 38.318.0 41.0110.0 23.7583
R2 * * , 4.510.5 5.010.8 3M4
Ra 228 4.4 0 6 5.210.8 3.6-6.4
Urantum 4.711.2 5.016.0 0.0-15.4

Sample B Gr. beta 51.313.0 54.015.0 45.3-62.7
Sr-89 3.7il.2 11.015.0 2.3-19.7
Sr 90 10.7 1.2 10.011.5 7.4-12.6
Cs-134 15.312.3 15.015.0 6.3-23.7
Cs-137 16,711.2 15.015.0 6.3-23.7

-
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Table A 1. (continued)

Concentration in oCi/Lb
EPA Resultd

lab Sample Cute TIML Result Control
Code Type Collected Analysis 12 0C 1s, N= 1 Limits

STM 554 Milk Oct 1988 Sr-89 40.317.0 40.015.0 31.3 48.7
Sr 90 51.012.0 60.013.0 54.8-65.2
1131 N.013.4 91.019.0 75.4-106.6
C3137 45.014.0 50.015.0 41.3 58.7
K 1500145 1600180 1461 1739

STU-555 Urine Nov 1988 H-3 30301209 30251359 2403-3647

STW 556 Water Nov 1988 Gr. alpha 9.013.5 9.015.0 0.3-17.7
Gr. beta 9.711.2 9.015.0 0.3-17.7

STW 557 Water Dec 1988 1131 108.713.0 115.0112.0 94.2 135.6

STW-559 Water Jan 1989 Sr-89 40.018.7 40.015.0 31.3-43.7
St-90 24.313.1 25.011.5 22.4-27.6

STW-560 Water jan 1989 Pu 239 5.811.1 4.210.4 3.549

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

STW 562 Water Feb l989 Cr-51 245146 235124 193.4-2'6.6
Co-60 10.012.0 10.015.0 1.3-15.7
Zn-65 170110 159116 139.2 166.7
Ru 106 18117.6 178118 146.8-209.2
Cs-134 9.713.0 10.015.0 1.3 18.7
C3-137 11.711.2 10.015.0 1.3 18.7

STW 563 Water Feb l989 l-131 109.014.0 106.0111.0 86.9-125.1

STW 564 Water Feb l989 H3 2820120 27541356 2137 3371

LTW-565 Water Mar 1989 Ra 226 4.210.3 4.910.7 3.7-6.1
Ra-228 1.911.0 1.710.3 1.22.2

STW-566 Water Mar 1989 U 5.010.0 5.016.0 0.0 15.4

STAF-567 Air Filter Mar 1989 Cr. alpha 21.711.2 21.015.0 12.3 29,7
Gr. beta 68.314.2 62.015.0 53.3-70.7
Sr-90 20.012.0 20.011.5 17.4 22.6
C3-137 21.311.2 20.015.0 11.3-23.7

Ins |
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Table A 1. (continued)

'

Concentration in oCl/Lb
EPA Resulld

Lab Sample Date TIML Result Control
Code Type Collected Analysis 12oC 1s, N=1 Limits

STW 568 Water Apr 1989
569 (Blind)

Sample A Cr. alpha 22.712.3 29.017.0 16.9-41.2
Ra 226 3.610.6 3.510.5 2.64.4
Ra 228 2.611.0 3.610.5 2.7-4.5
U 3.010.0 3.016.0 0.0 13.4

Sample B Gr. beta 52.316.1 57.015.0 43 S 65.7
Sr 89 9.315.4 8.015.0 0.0-16.7
Sr 90 7.010.0 8.011.5 5.4-10.6
Cs-134 21.015.2 20.015.0 11.3 28.7
C3137 23.012.0 20.015.0 11S25.7

STM 570 Milk Apr 1989 St-89 26.0110.0 39.015.0 30.3-47.7
Sr 90 45.714.2 55.013.0 49.8-(0.2
Cs-137 M.016.9 50.015.0 41.3-58.7
K-40 15211208 1600180 1461 1739

STW-5718 Water May 1989 Sr 89 <0.7 6.015.0 0.0-14.7
Sr-90 5.011.0 6.011.5 3.4-6.6

STW 572 Water May 1989 Gr. alpha 24.012.0 30.018.0 16.1-43.9
Cr. beta 49.3115.6 50.015.0 41.3 58.7

STW 573 Water Jun 1989 Ba 133 50.711.2 49.015.0 40.3-57.7
Cc>60 31.312.3 31.015.0 22.3-39.7
Zn-65 167110 165i17 135.6-194.4
Ru 106 12319.2 128113 105.5-1.W5
C3-134 40.311.2 3915 30.3-47.7
Cs-137 22.311.2 2015 11.3-28.7

STW 574 Water Jun 1989 H3 4513 136 45031450 3724-52S2

STW-575 Water Jul 1989 Ra 226 16.813.1 17.712.7 13.0-22.4
Ra 228 13.813.7 18.312.7 13.6230

STW-S76 Water Jul 1989 U 40.311.2 41.016.0 30.6 51.4

STW-577 Water Aug 1989 !.131 M.715.8 83.018.0 69.1 %.9

STAF-579 Air Filter Aug 1989 Gr. alpha 6.010.0 6.015.0 0.0-14.7
C3-137 10.312.3 10.015.0 1.3-18.7

I
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Table A 1. (continued)

Concentratl9n.in tCl/Lb
EPA Resu,hd

lab Sample Ehte TIML Result Control
Code Type Collected Analysis 12cc 15, N=1 Limits <

STW 580 Water Sep l%9 Sr89 14.711.2 14.015.0 53 22.7
Gr-90 9.711.2 10.011.5 7.4 12.6

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

STW 583 Water Oct 1989 Ba-133 603110.0 59.016.0 48.6-69.4
Co-60 29.014.0 30.015.0 21.1 38.7
Zn 65 132316.0 129.0113.0 106.5-151.5
Ru 106 155316.1 161.0116.0 1333 188.7
Cs 134 30.716.1 29.015.0 20.3-37.7
Cs-137 66.314.6 59.015.0 503167.7

STW-584 Water Oct 1989 H3 34071150 34961364 286614126-

STW 585 Water Oct 1989
SS6 (Blind)

Sample A Gr, alpha 41.719.4 49.0112.0 28.2 69.8
Ra 226 7.910.4 8.4113 6.2 10.6
Fa 228 4.410.8 4.1io.6 3.15.1
U 12.0 0.0 12.016.0 1.6-22.4

Sample B Gr. beta 31.7123 32.015.0 23 3-40.7
Sr 89 13.314.2 15.015.0 63 23.7
Sr-90 7.012.0 7.013.0 4.4-9.6
Cs-134 5.010.0 5,015.0 0.0-13.7
Cs-137 7.010.0 5.015.0 0.0-13.7 .

STW-587 Water Nov 1989 Ra-226 7.910.4 8.7113 6.4 11.0
Ra-228 8.911.2 9311.2 6.9-11.7

' STW-588 Water Nov 1989 U 15.010.08 15.016.0 4.6-25.4

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

STW 591 Water Jan 1990 Gr. alpha 10313.0 12.015.0 3 3-20.7
Gr. beta 12.311.2 12.015.0 33 20.7

1
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Table A 1. (continued)

Concentration in oCl/Lb
'

EPA Resultd
lab Sample Date TIML Result Control

_

Code Type Colle ted Analysis 12 oc Is, N= 1 Limits

STW S92 ' Water jan 1990 Co-60 14.712.3 1515.0 6.3 23.7
Zn 65 135.016.9 139.0114.0 114.S-163.2
Ru 106 133.3113.4 139.0114.0 114.8 163.2
Cs 134 17.311.2 18.015.0 9.3 26.7
Cs 137 19.311.2 18.015.0 9.3 26.7
Ba 133 78.010.0 74.017.0 61.9-86.1

STW 593 Water Feb 1990 H3 4827183 49761498 4113-5839

STW-594 Water Mar 1990 Ra 226 5.010.2 4.910.7 4.15.7
Ra 228 13.510.7 12.711.9 9.4 16.0

STW 595 Water Mar 1990 U 4.010.0 g.m6.0 0.0-14.4

STAF-596 Air Filter Mar 1990 Cr. alpha 7.311.2 5.015.0 0.0-13.7
Gr. beta 34.0i0.0 31.015.0 22.3 39.7
Sr 90 10.010.0 10.011.5 7.4 12.6
C3-137 9.311.2 10.015.0 1.3 18.7

STW 597 Water Apr 1990
598 (Blind)

Sample A Gr. alpha 81.013.5 90.0123.0 50.1 129.9
Ra-226 4.910.4 5.010.8 3.6-6.4
Ra 228 10.610.3 10.211.5 7.6-12.8
U 18.7 3.0 20.016.0 9.6-30.4

Sampic B Gr. beta 51.0110.1 52.015.0 43.3-60.7
Sr-89 9.311.2 10.015.0 1.3-18.7
Sr 90 10.3 3.1 10.011.5 8.3-11.7
Cs-1M 16.0 0.0 15.015.0 6.3-23.7
Cs-137 19.0 2.0 15.015.0 6.3 23.7

STM 599 Milk Apr 1990 Sr.89 21.713.1 23.015.0 14.3 31.7
St 90 21.017.0 23.015.0 14.3-31.7
I-131 98.711.2 99.0110.0 81.7 116.3
Cs-137 26.016.0 24.015.0 15.3 32.7
K 1300.01692 1550.0178.0 1414.7 16SS.3

STW-600 Water May 1W0 Sr-89 6.012.0 7.015.0 0.0-15.7
Sr 90 6.711.2 7.01.5.0 0 0-15.7

iTW-601 Water - May 1990 Cr. alpha 11.012.0 22.016.0 11.6 32.4
Gr. beta 12.311.2 15 015.0 6.3-23.7
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Table' A 1. (c:ntinued) !-

Concentration in oCl/Lb |

EPA Resultd |
lab Saraple Date TIML Result Control |

Code Type Collected Analysis 12aC 1s, N=1 Limits

STW 602 Water Jun 1990 Co40 253123 24.015.0 153 32.7
Zn 65 155.0110.6 148.0115.0 130.6 165.4
Ru-106 202.7117.2 210.0121.0 173.6 246.4
C&134 23.711.2 24.015.0 18.2 29.8
C3-137 27.713.1 25.015.0 163 33.7
Ba 133 100.713.1 99.0110.0 81.7 116 3

STW 603 Water Jun 1990 H3 29271306 29331358 ?312 3554

S7W 604 Water Jul1990 ;#226 11.810.9 12.111.8 9.0-15.2
Ra 228 4.111.4 5.1113 2.87.4

STW 605 Water Jul 1990 U 20311.7 20.813.0 15.6-26.0

STW 606 Water Aug 1990 1 131 43.011.2 39.016.0 28.6149.4

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

STAF 608 Air Filter Aug 1990 Gr. alpha 14.010.0 10.015.0 1 3-18.7
Gr. beta 65.311.2 62.015.0 53 3-70.7
Sr-90 19.016.9 20.015.0 113 28.7
Cs-137 19.012.0 20.015.0 11 3-28.7

STW 609 Water Sep 1990 Sr 89 9.012.0 10.015.0 13 18.7
Sr-90 9.012.0 9.015.0 0317.7 ,

STW 610 Water Sep 1990 Gr. alpha 8.311.2 10.015.0 13-18.7
Gr. beta 10311.2 10.015.0 13-18.7

STM 611 Milk Sep 1990 Sr-89 11.713.1 16.015.0 73-24.7
Sr 90 15.010.0 20.015.0 11 3-28.7
1131 63.016.0 58.016.0 47.6-68.4
Cs-137 20.012.0 20.015.0 11 3-28.7
K 16733170.2 1700.0185.0 1552.5-1847.2

STW 612 Water Ckt 1990 Co-60 20313.1 20.015.0 11 3-28.7
Zn-65 1153112.2 115.0112.0 94.2 135.8
Ru-106 152.018.0 151.0115.0 125.0 177.0
Cs-134 11.010.0 12.015.0 3 3-20.7
Cs 137 14.012.0 12.015.0 3 3-20.7..
Ba-133 116.719.9 110 0111.0 90.9 129.

STW 613 Water Oct 1990 H-3 71671330 72031720 5954-8452
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Tcble A 1. (continued)
1

.

| Concentration in oCl/Lb

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

STW-614 Water Oct 1990
615

Sample A Gr. alpha 68.717.2 62.0116.0 34.2 89.8
Ra 226 12.9dO3 13.612.0 10.1 17.1
Ra 228 4.210.6 5.011 3 2.7 73
U 10.410.6 10.213.0 5.0-15.4

Sample B Gr. beta 55.018.7 53.015.0 44 3-61.7
St 89 15.712.9 20.015.0 113 28.7
Sr 90 12.012.0 15.015.0 63-237
Cs1M 9.011.7 7.015.0 0.0-15.7
Cs.137 7.711.2 5.0i3.0 0.0 13.7

STW 616 Water Nov 1990 Ra 226 6.811.0 7.411.1 5.5 93
Ra 228 5311.7 7.711.9 4.4 11.0

STW 6178 Water Nov 1990 U 35.010.4 35.5A3.6 293141.7

STW 618 Water Jan 1991 Sr 89 4311.2 5 015.0 0.0 13.7
Sr 90 4.711.2 5.015.0 0.0 13.7

STW 619 Water Jan 1991 Pu 239 3.610.2 33103 2.S-3.8

STW-620 Water Jan 1991 Gr. alpha 6.723.0 5.0i5.0 0.0-13.7
Gr. beta 6311.2 5.015.0 0.0 13.7

STW 621 Water Febl991 Ccw60 41318.4 40.015.0 313-48.7
Zn-65 166.7119.7 149.0115.0 123.0-175.0
Ru 106 209.7118.6 186.0119.0 153.0 219.0
C3-134 9.012.0 8.0i5.0 0.0-16.7
Cs-137 9.711.2 8.015.0 0.0-16.7
Ba 133 85.719.2 75.018.0 61.1-88.9

STW-622 Water Feb l991 1-131 81316.1 75.018.0 61.1-88.9

STW 623 Water Feb l991 H3 4310.01144.2 4418.01442.0 3651.2 5164.8

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

STW 625 Water Mar 1991 U 6.7do.4 7.6i3.0 2.4-12.S

|
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Table A 1. (c:ntinued) -

Concentration in rCI/Lb
EPA Resultd

lab Sample Cute TIML Result Control
Code Type Collected Analysis 12 0C la, N=1 Limits

STAF-626 Filter Mar 1991 Gr. alpha 38.711.2 25.016.0 14.6 35.4
Gr. beta 130.014.0 124.016.0 113.6-134.-
Sr 90 35.711.2 40.015.0 31.348.7
C3-137 33.714.2 40.015.0 31 3-48.7

STW 627 Water Apr 1991
628

Sample A Gr. alpha 51.016.0 M.0114.0 29.7783
Ra 226 7.010.8 8 011.2 5.9 10.1
Ra 228 9.711.9 15.213.8 8.6 21.8
U 27.7i2.4 29.813.0 24.6-35.0

Sample B Gr. beta 93316.4 115.0117.0 85.5-144.
Sr 89 21.013.5 28.015.0 193 36.7
Sr-90 23 010.0 26.015.0 17 3-34.7
Cs-134 27311.2 24 015.0 153 32.7
Cs-137 29.012.0 25.015.0 163-33.7

STM 629 Milk Apr 1991 Sr 89 24.018.7 32.015.0 23340.7
Sr 90 28 012.0 32.015.0 23340.5
1131 653114.7 60.016.0 49.6-70.4
Cs-137 54.7111.0 49.015.0 40 3-57.5
K 1591.71180.1 1650.0183.0 1506.0-179

STW-630 Water May 1991 Sr 89 40.7 2.3 39.025.0 30 3-47.7
Sr 90 23.711.2 24 015.0 15.3-32.7j

STW 631 Water May 1991 Gr. alpha 27.715.8 24.016.0 13.641.
Gr. beta 46.0 0.0 46.015.0 373-54 >

STW-632 Water Jun 1991 Co-60 11.311.2 10.015.0 1.3-18$
Zn 65 1193116.3 108.0111.0 88.9-127.--
Ru 106 1623119.0 149.0115.0 123.0175i

63 23.fCs-134 15.311.2 15.015.0
Cs-137 16.311.2 14.015.0 5 3-223
Ba-133 74.016.9 62.016.0 51.6-72..

STW 633 Water Jun 1991 H-3 13470.01385.8 12480.011248.0 10314.8-146J

STW-634 Water Jul 1991 Ra-226 14.910.4 15.912.4 11.7 20.1-
Ra-228 17.611.8 16.714.2 9.4 24.C

134
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Table A 1. (continued)

Concentration in oCl/Lt
EPA Resultd

~

I.ab Sample Date TIML Result Control |

Code Type Collected Analysis 12cc Is, N=1 1imits
|
lSTW 635 Water Jul1991 U 12.810.1 14.213.0 9.0 19.4

STW 636 Water Aug 1991 1-131 19311.2 20.016.0 9.6 30.4
l

STW 637 Water Aug 1991 Pu 239 21.410.5 19.411.9 16.1 22.7

STAF 638 Air Filter Aug 1991 Gr. alpha 33.012.0 25.016.0 14.6 35.4
Gr. beta 88.711.2 92.0110.0 80.4-103.6
Sr 90 27.014.0 30.015.0 21 3-38.7
Cs-137 26311.2 30.015.0 21.3-38.7

STW-639 Water Sep 1991 Sr-89 47.0110.4 49.015.0 40 3-57.7
Sr-90 24.012.0 25.0.t5.0 163 33.7

STW-640 Water Sep 1991 Gr. alpha 12.014.0 10.015.0 1.3-18.7
Gr. beta 20311.2 20.015.0 113 28.7

STM 641 Milk Sep 1991 Sr 89 20315.0 25.015.0 16 3-33.7
Sr 90 19.713.1 25.015.0 163-33.7
1131 130.7i16.8 108.0111.0 88.9 127.1
Cs-137 33.713.2 30.015.0 21.3 38.7
K 174331340.8 1740.0187.0 1589.1-1890.9

STW-642 Water Oct 1991 Co-60 29.711.2 29.015.0 20 3-37.7
Zn-65 75.718 3 73.017.0 60.9-85.1
Ru-106 196.3115.1 199.0120.0 164 3-233.7

Cs 114 9.711.2 10.015.0 1318.7
Cs'd7 11.012.0 10.0i5.0 13-18.7
Ba-133 94.7i3.1 98.0110.0 80.7 1153

STW-643 Water Oct 1991 H3 2640.01156.2 2454.01352.0 1843.3-3064.7

STW-644 Water Ckt 1991
645 Sample A Gr. alpha 73.0113.1 82.0121.0 45.6-118.4

Ra-226 20.9i2.0 22.013.3 163-27.7
Ra-228 19.6123 22.215.6 12.5-31.5
U 13.510.6 13.5i3.0 83-18.7

Sample B Gr. beta 55313.1 65.0110.0 47.7 823
Sr-89 9.713.1 10.015.0 IS18.7
Sr-90 8.711.2 10.015.0 1318.7
Co-60 20311.2 20.015.0 11 3-28.7
Cs-134 9.015 3 10.015.0 1 3-18.7
Cs-137 14.715.0 11.015.0 23-19.7

1
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Table A 1. (continued) '

Concentration in t<l/Lb l

EPA Resultd |bb Sample Date TIML Result Control
Code Type Collected Awlysis 12aC 1s, N=1 Limits

STW 646 Water Nov 1991 Ra 226 5.611.2 6.511.0 4&8.2
Ra 228 9.610.5 8.It.2.0 4611.6,

STW.647 Water Nov 1991 U 24.712.3 24.913.0 19.7 30.1
.-

a Results obtained by Teledyne Isotopes Midwest Laboratory as a participant in the environmental samp
crosschxk program operata. by the Intercomparison and Calibration Section, Quality Assurance Brand
Environmental Monitoring and Support laboratory, U.S. Environmental Protection Agency (EPA),
Vegas, Nevada.

b
All results are in pCi/l, except for elemental potassiuta (K) data in milk, which are in mg/1; air fil(
sampics, which are in pCi/ filter; and food, which is in n'g/kg.

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

d
USEPA results are presented as the known values and expected laboratory precision (1s,1 determinatif
and controllimits as defined by EPA.

e NA = Not analyzed.
I ND = No data; not analyzed due to relocation oflab.

S Sart ple was analyzed but the results not submitted to EPA because deadline was missed (all data on file >
h ND = No data; sample lost dur!ng analysc 4
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Table A 2. Crosscheck program results, thermoluminescent dosimeters (TLDs).

mR
'

Teledyne Av.tr v 22cd
lab Result Known 11

Code TLD Type Measurement 12aa valuec Particip i

2nd International Intercomparisonb

115 2 CaF :Mn Field 17b11.9 17.1 16.417.72
Bulb

lab 20.814.1 21.3 18.817.6

3rd International Intercomparisene,

115 3 CaF :Mn Field 30.7d3.2 34.914.8 31.513.02
Bulb

lab 89.616.4 91.7114.6 86.2124,0

| 4th InternationJunlettempatiEQnI

115-4 CaF :Mn Field 14.111.1 14.111.4 16.019.02

lab (Low) 9.311.3 12.232 4 12.017.4

lab Gilgh) 40.411.4 45.819.2 43.9113.2

5.th_intema.tLonal IntertempatisenS

115 5A CaF :Mn Field 31.411.8 30.016.0 30.2114.62

Bulb
lab at beginning 77.415.8 75.217.6 75.8140.4

Lab at the end 96.615.8 88.418.8 90.7131.2

115 5B LIF 100 Field 30.314.8 30.016.0 30.21144
Chips

Fleid at beginning 81.117.4 75.217.6 75.8140.4

Lab at the end 85.4111.7 88.418.8 90.7131.2

21h Intemational Comparisah

115-7A LiF-100 Field 75.412.6 75.816.0 75.1129.8
Chips

lab (Co-60) 80.013.5 79.914.0 77.9127.6

lab (Cs-137) 66.612.5 75.013.8 73.0122.2
-_

137
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Table A 2. Crosscheck program results, thennoluminescent dosimeters frLDs).

mR
Teledyne Average 12ac

bb Result Known (All
Code TLD Type Measurement 12ca Valuec Participants)

115-7B CaF :Mn Field 71.512.6 75.816.0 75.1129.82

Bulbs

Lb (Cc>40) 84.816.4 79.914.0 77.9127.6

Lab (C5-137) 78.811.6 75.013.8 73.0122.2

1157C CaSO :Dy F) eld 76.812.7 75 816.0 75.1129.84

Canis
12b (Co40) 82.513.7 79.914.0 77.9127.6

Lab (Cs-137) 79.013.2 75.013.8 73.0122 2

Bth International intercomparisoni

1158A LiF-100 Fleid Site 1 29.511.4 29.711.5 28.9112.4
Chips

Field Site 2 11.310.8 10.410.5 10.119.06

bb(C3-137) 13.710.9 17.210.9 16.216.8

115-8B CaF :Mn Field Site 1 32.311.2 29,711.5 28.9112.42
Bulbs

Field Site 2 9.011.0 10.4io.5 10.119.0

Lab (C3-137) 15.810.9 17.210.9 16.216.8

115-SC C & :Dy Field Site 1 32.210.7 29.711.5 28.9112.44

Canis
Field Site 2 10.610.6 10.410.5 10.119.0

bb (Cs-137) 18.li0.8 17.2 0.9 16.216.8

Teledyne Testingi

89-1 LiF-100 Lab 21.010.4 22.4 -

Chips

89-2 Tehdyne lab 20.911.0 20.3 -

CaSO Q4

Cards

13S
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Table A 2. (continued)

mR
Teledyne Average 12ad

lab Result Known (All
Code TLD Type Measurement 1204 ValueC Panicipants)

Teledyne Testincj

90 1k Teledyne 14 20.611.4 19.6 -

CaSO Dy4

Cards

90 11 Teledyne Lab 100.814.3 100.0 -

CaSo4cy
Cards

911m Teledyne lab 33.412.0 32.0 |-

CaSO Dy 55.214.7 58.8 -{4 -

Cards 87.816.2 85.5
'

-

1
'

a Lab result given is the mean i2 standard deviations of three determinations.
b Second International Intercomparison of Environmental Dosimeters conducted in April of 1976 by the |

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

C Value determined by sponsor of the intercomparison using continuously operated pressurind ion
chamber.

d Mean 12 standard deviations of results obtained by all laboratories panicipating in the program.
* Third International Intercomparison of Environmental Dosin ete2. conducted la summer of 1977 by '

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

'f Fourth International Intercomparison of Environmental Dosimeter: tonducted in summer of 1979 by
the School of Public Health of the University of Texas Houston, Texas.

r 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, U.S. Department of Energy.,.

A Seventh International intercomparison of Fnvironmental Dosimeters conducted in the spring and
summer of 1984 at tas Vegas, Nevadr >onsored by the U.S. Department of Energy, The Ud
Nuclear Regulatory Commission, and ' O.-. Environmental Protection Agency.

i Eightu international Intercomparison x Environmental Dosim;ters conducted in the fall and winter of
- 1985-1986 at New York, New York, and sponsored by the U.S. Department of Energy.

} Chips were submitted in September 1989 and cards were submitted in November 1989 to Teledyne
Isotopes, Inc., Westwood, NJ for irradir.tlon.

k . Cards were irradiated by Teledyne Isotopes, Inc., Westwood, NJ on June 19,1990.
1 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 A33.= In bouse spiked samples.

Concentration in oCl/L_.

Lab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision

3*l Activity 15,n=la

QC hS16 Milk Feb 1988 Sr 89 31.&i4.7 31.716.0 k7
Sr90 25.512.7 27.813.5 52
1131 26.410.5 23.215.0 10.4
Cs1M 23.812.3 24.216.0 8.7
Cs-137 26.510.8 25.116.0 8.7

QC-M1-17 Milk Feb 1988 1131 .10.611.2 14.311.6 10.4

QC-W-35 Water Feb 1988 1131 9.711.1 11.611.1 10.4

QC-W-% . Water Mar 1988 1-131 10.511.3 11.611.0 10.4

QC-W 37 Water Mar 1988 Sr-89 17.112.0 19.818.0 8.7 p

Sr 90 18.710.9 17.315.0 53

QC-M1-18 Milk Mar 1988 1-131 33.212.3 26.715.0 10.4
Cs-1M 31312.1 30.215.0 8.7
Cs-137 29.911.4 26.215.0 8.7

QC-W-38 Water Apr 1988 1-131 17.111.1 14 215.0 10.4.

QC W-39 Water Apr 1988 H-3 4439131 41761500 724

QC-W40 Water Apr 1988 Co-60 23.710.5 26.114.0 8.7
Cs-134 25.412.6 29.214.5 8.7
Cs 137 26.612.3 26.214.0 8.7

QC-W-41 Water Jun 1988 Gr. alpha 12310.4 1S.115.0 8.7 -
Gr. beta 22.611.0 20.li5.0 8.7

'

QC-h9 W Milk Jul 1988 Sr 89 15.111.6 16.415.0 8.7
Sr-90 18.010.6 18.315.0 5.2
1-131 88.414.9 86.618.0 10.4
Cs-137 22.7i0.8 20.8 6.0 8.7

QC-W-42 Water Sep 1988 Sr-89 48.5 3.3 50.818.0 8.7
Sr-90 10.911.0 11.413.5 5.2

QC-W43 Water Oct 1988 Co-60 20.913.2 21.413.5 8.7
Cs-134 38.711.6 38.014.0 8.7
Cs-137 19.012.4 21.0 3.5 8.7

QC-W-44 Water Oct 1988 1-131 22.210.6 23.313.5 10.4

140



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

.

.

-

t-

Table A 3. In house spiked samples (continued)

Concentration in eCi/L
lab Sample Date TIML Expected
Code. Type Collected Analysit Result Known Precision

""I Activity 1s, n= l a

QC-W-45 Water Oct 1988 H3 4109143 4153i M:' 724

QC-M120 Milk Oct 1988 1131 59.810.9 60.61$h 10.4
Cs-134 49.611.8 48.617.5 8.7

*

Cs-137 25.814.6 24.714.0 8.7

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

QC-MI-21 Milk Jan 1989 Sr89 25.5110.3 34.0110.0 8.7
Sr 90 28313.2 27.113 0 5.2
1131 540113 550120 10.4

"

Cs 134 24.512.6 22.615.5 8.7
Cs-137 24.010.6 20.515.0 8.7

QC W-47 Water Mar 1989 Sr 89 15.213.8 16.115.0 8.7
Sr-90 16.411.7 16.913.0 5.2

QC-MI-22 Milk Apr 'c% I-131 36311.1 37.215.0 10.4
Cs-134 20.812.8 20.718.0 8.7
Cs-137 22.212.4 20.418.0 8.7

QC-W-48 Water Apr1989 CMO 23.512.0 25.118.0 8.7
Cs-1M 24.211.1 25.918.0 8.7 t
Cs-137 23.611.2 23.018.0 8.7

QC-W-49 Water Apr 1989 l-131 37.213.7 37.2i5.0 10.4

QC W-50 Water Apr 1989 H-3 3011 59 30891500 724

QC-W-51 Water Jun 1989 Cr. alpha 13.011.8 15.015.0 8.7
Cr. beta 26.011.2 25.518.0 8|s

. QC-MI-23 Milk Ju 1989 Sr-89 19.416.5 22.0110.0 8.7
Sr-90 27.613.5 28.6 3.0 52
1-131 46.813.2 43.415.0 10.4
Cs-134 27.411.8 28.316.0 8.7
Cs-137 24.111.8 20.816.0 8.7

QC-MI-24 Milk Aug 1989 Sr-89 25.412.7 27.2 10.0 8.7
Sr-90 46.011.1 47.819.6 8.3

. QC-W-52 Water Sep 1989 l-131 9.610.3 9.711.9 10.4

141
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Table A 3. In house spikei samples (continued)

Concentration in rCl/L.

Lab Sample Date TIML Expcoted
Code Type Collected Analysis Result Known Precision

n=1 Activity 1s,n=1a

QC-W-53 Water Sep 1989 l-131 19.010.2 20.914.2 10.4

QC-W 54 Water Sep 1989 Sr-89 25.814.6 24.714.0 8.'i
Sr-90 26.571.3 29.715.0 5.2

QC-MI-25 Milk Oct 1989 l131 70.013.3 73.5120.0 10.4
Cs-134 22.112.6 22.613.0 8.7
Cs-137 29.411.5 27.518.0 8.7

QC-W-55 Water Oct 1989 l-131 33311.3 35.1110.0 10.4

QC-W 56 Water Oct 1989 Co40 15.2 0.9 17.415.0 8.7
Cs-1M 22.114.= 18.913.0 8.7
Cs-137 27.211.2 22.918.0 8.7

QC-W-57 Water Oct 1989 H-3 3334122 33791500 724

QC-W-58 Water Nov 1989 Sr-89 10.911.4d 33,jf 3.od 3.7
Sr 90 10.411.0d 10. ail.0d 5.2

QC-W-59 Water Nov 1989 Sr 89 101.016.0d 104.1110.5d 17.5
Sr-90 98.013.0d 95.0110.0d 37.0

QC-W-60 Water Dec 1989 Gr. alpha 10.811.1 10.614.0 8.7 I

Gr. beu 11.610.5 11.414 0 8.7

QC-MI-26 Milk Jan 1990 C3-134 19311.0 20.818.0 8.7
Cs-137 25.211.2 22.818.0 8.7

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

QC-MI-28 Milk Mar 1990 1-131 63.812.2 62.616.0 63

QC-MI-61 Water Apr 1990 Sr-89 17.91- 5.5 23.li8.7 8.7
Sr-90 19.412.5 23.515.2 5.2

QC-MI-29 Milk Apr 1990 1-131 90.719.2 82.518.5 10.4
Cs-134 18311.0 19.715.0 8.7
Cs-137 20311.0 18.2t5.0 8.7

QC-W-62 Water Apr 1990 Co40 8.710.4 9.4 5.0 8.7
Cs-1M 20.0 0.2 19.715.0 8.7
C3-137 28.711.4 22.715.0 8.7
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Tabl2 A-3. In house spiked samples (continued)

Concentration in t>Cl/L
I.ab Sample Date TIML Expected
Code Type Collected Analysis Result Known Precision

n=1 Activity 1s, n=1 a

QC-W-63 - Water Apr 1990 1-131 63.518.0 66.016.7 6.6

QC-W-64 Water Apr 1990 H3 19411130 1826.01350.0 724

QC-W-65 ' Wr,'er Jun 1990 Ra 226 6 410.2 6.911.0 1.0

QC-W-66 Water Jun 1990 U 6.210.2 6.016.0 6.0

QC-MI-30 Milk Jul 1990 Sr-89 12.810.4 18.4110.0 8.7
Sr 90 18.211.4 18.716.0 5.2
Cs-134 46.011 3 49.015.0 8.7
Cs 137 27.611.3 25315.0 3.7

QC W-68 Water Jun 1990 Gr. alpha 9.810.3 10.616.0 8.7
Gr. beta 11.410.6 11.317.0 8.7

QC-MI-31 Milk Aug 1990 1-131 68.811.6 61.41123 10.4

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

QC-MI 32 Milk Od 1990 1131 34.810.2 32.416.5 8.7
C3-134 25.811.2 273110.0 8.7
Cs 137 25312.0 22.4110.0 8.7

QC-W-70 Water Oct 1990 H-3 2355 59 2276 455 605

QC-W 71 Water Oct 1990 1131 55.910.9 51.8 10.4 10.4

.QC-W-73 Water Oct 1990 Co-60 18312.7 16.8i5.0 8.7
Cs-134 28312.3 27.015.0 S.7
Cs-137 22.711.3 22.415.0 8.7

QC-W-74 Water Dec 1990 Cr. alpha 21.411 0 26.116.5 11 3
Cr. beta 25.911.0 22.315.6 9.7

QC-MI-33 Milk Jan 1991 Sr-89 20.7 33 21.615.0 5.0
Sr-90 19.011.4 23.013.0 3.0
Cs-134 22.211.7 19.615.0 5.0
Cs-137 26.1 1.6 22.3i5.0 5.0

QC-MI-34 Mlik Feb 1991 1-131 40.711.8 40.1 6.0 6.0

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

Concentration in oCi/L
labI Sample - Date TIML - Expected '
Code ~ Type Collected - Analysis - Result Known- Precision

n=1 Activity 1s,n=la

_ QC W 76; Waterf -. Apr 1991- 1-131 56.511.7 59.0i5.9- 5.9 -

QC-W-77, : Water Apr 1991 Co-60 16.412.2 15.715.0- 5D
C3-134 23.812.5 22.615.0 54.
Cs 137 25.012.4 21.115.0 54

QC W-78 - Water - ' Apr 1991 H3 4027i188 40801408 408'

QC hG35 _' Milk . Apr 1991 1 131 48.010.8 49.2i6.0 - 6.0
Cs 134 19.212.0 22.615.0 5.0-
Cs-137 22.812.2 22.li5.0 5.0

- QC-W-79 Water jun 1991 - Gr. alpha 7.410.7 7.ai5.0 5.0 :
Gr. beta 11.010.7 11.015.0 SD:

L QC-MI-36 - Milk Jul1991 Sr-89 28.li2.1 34.0110.0 10.0'
Sr 90 11.6i0.7' 11.Si3.0 3D-*
I-131 14.411.9- 18.315.0 SD
Cs-137 34.313.0 35.li5.0 5.0 -

QC-W-80; Water - .Oct 1991 Sr 89 27.416.9 24.415.0 5.0 -

Sr-90 - 11.711.4 14.115.0 5.0

: QC-W-81. -.Wa ter Oct 1991 1-131 19.110.7 20.614.2- .4.2.

5 QC W-82 : ' Wa ter - Oct 1991 : Co.60 22.612.7- 22.115.0 ' SD-
Cs-134 15.511.8 17.6i5.0 SD-
Cs-137 17.5 2.1 17.6i5.0 L SD

QC-W-83 - Water Oct 1991 - . H-3 . '46391137 4382i438 4438

2 QC-MI-37 -Milk - Oct 1991 I-131 . -23.6i3.2 25.815.0 -5.0
Cs-134 - 22.712.8-- 22.115.0 ~ 5.0

Cs-137 . 38.3 3.0 35.115.0 5.0 -

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

_ _

Gr. beta - 11.010.7 11.0i5.0 5.0

' a n=3 unless noted otherwise.:
b ~n=2 unless noted otherwise.
c- n=1 unless noted otherwise.

1d Concentration in pCi/ml.
|
|
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; Table A-4; -In house " blank". samplesc_-

- Concentration (pCi/L) -
-_ Acceptance ;

lab - Sample .
.

Date Results Criteria )
1. Code- : Type' -- Collected - _ Analysis - (4.66 o) (4.66 c)-

SPS-5386 -_ Milk Jan 1988 1131- <0.1 <1

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

SPS 5615 - Milk Mar 1988 Cs-134 <2.4 <10.
Cs 137 <2.5 <10
1-131 <0.3 <1 i
Sr 89 <0.4 <5-- l

!Sr 90 - 2.410.5 a <t
;

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

[- Th 230 <0.04 <1
b

- Th 232 - <0.05 <1
U-234 <0.03 -. <1
U-235 <0.03 = <1 -

U-238 <0.03 ' <1 -

Am 241-- <0.06 - <1
*

Cm 241 - <0.01 <1
Pu 238 <0.08 _ <1

- Pu 240 <0.02 <1

SPS4090 Milk. Jul1988 Sr 89 <0.5 <1
- Sr y0 - 1.810.5 <1-

,

~

1-131- <0.4 <1
.

' Cs-1371 <0.4 <10
'

' SPW-6209 ; ~ Water - Jul 1988 - Fe-55 ' <0.8 <1

? SPW-6292 1Wa ter - Sep 1988 _Sr-89 <0.7 <1
Sr-90 <0.7 - <1-

L; LSPS-6477 -- Milk'- Oct 1988 I131 <0.2 <1
'

'

L- Cs-134 <6.1 .<10
Cs-137 = <5.9 <10-

- SPW-6478 Water Oct 1988 1131 <0.2 <1
,

SPW-6479 : Water . Oct 1988 Co-(0 <5.7 <10-
- C&134 <3.7 - <10-
Cs-137 <4.3 <10

i SPW-6480 -Water - Oct 1988 H-3 <170 <300'
'

_

.

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

Concentration _(pct /U
Acceptance

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

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

Gr. beta <1.9 <4

SPS-6723 Milk Jan 19S9 Sr-69 <0. 6 <5

Sr-90 1.910.5a <1

1-131 <0.2 <1

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

SPW-6877 Water Mar 19S9 P-89 <0.4 <5
Sr-90 <0.6 <1

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

Cs-134 c5.9 <10
Cs-137 <6.2 <10

SPW-7561 Water Apr 1989 H-3 <l50 <300

SPW-7207 Water Jun 1959 Ra-226 <0.2 <1

Ra-228 < 0.6 <1

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

Sr-90 2.1do.5a <j
1-131 <0.3 <1

Cs-134 <6.4 <10
Cs-137 <7. 2 <10

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

Gr. beta <1.0 <4

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

Sr-90 4.S 1.0a <3

1-131 < 0.2 <1

Cs-134 <6.9 <10
Cs-137 <8.2 <10

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

SPW-7560 Water Oct 19S9 I-131 <0.1 <1

SPW-7562 Water Oct 1989 H-3 <140 <300
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cTcble ~A-4. In-house " blank" samples (continued)

Concentration (rCl/I]
. Acceptance

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

SPS-7605 Milk Nov 1989 l131 <0.2 <1
Cs 134 <8.6 <10
Cs-137 <10 <10

SPW-7971 Water Dec 1989 Cr. alpha <0.4 <1
Gr. beta <0.8 <4

SPW 8039 Water Jan 1990 Ra 226 <0.2 <1

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

SPS-8208 . Milk Jan 1990 Sr-89 <0. 8 <5
|- Sr-90 1.610,5a <j

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

SPS-8312 Milk Feb 1990 Sr-89 <0.3 <5
Sr-90 1.2i0.3a <3 J

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

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

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

. Cs-137 - <4.8 <10
l-

SPW-8511 A- . Water May 1990 H-3 -<200 <300-

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

SPM-8877 ' Milk Aug 1990 1131 <0.2 <1

: SPW-8925 - ' Water Aug 1990 H3 <200 <300
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- Table A-4. In-house " blank" samples (continued) -

Concentration (rCi/l.)
Acceptance

_ lab . Sample Date Results Crieria
Code. fType. Collected Analysis (4.66 a) - (4.66 o)

SPW-8926 Water Aug 1990 Gr. alpha <0.3 <1
_ - Gr. beta - <0.7 <4

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

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

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

SPW-69 - . Water Sep 1990 Sr-89 <1.8 <5
Sr 90 <0.8 <1.

SPW-106 Water Oct 1990 H-3 <180 <300
I-131 -0.3 <1>

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

- SPW-370 Water Oct 1990 Mn-54 < ! .7 <5
Co-58 <2.6 <5
Co-60 <1.6 <5

,
Cs-134 <1.7 <5
Cs-137 <1.8 <5

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

SPS-406 Milk Jan 1991 - Sr-89 <0.4 - <5
Sr-90 1.810.4 a <1
Cs-134 - <3.7 <5
Cs-137 <5.2 <5

: SPS-421 Milk Feb 1991 1-131 <0.3 <1

-- SPW-451 Water Feb 1991 Ra-226 <0.1 <1
Ra-228 <0.9 <1

148 -

|
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. . . . . . . .
.

. . . . . .. .

.

f

.

Table A-4. In-hou.e " blank" samples (continued)

Concentration (rCi/L)
Acceptance

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

SPW-514 Water Mar 1991 Sr-89 <1.1 <5

Sr-90 <0.9 <1

SPW-586 Water Apr 1991 1131 <0.2 <1

Co-60 <2.5 <5

Cs-134 <2.4 <5

C3-137 <2.2 <5

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

Cs-134 <1.7 <5

Cs-137 <1.9 (5

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

Cr. beta <1.1 <4

SPM-953 Milk Jul 1991 St-89 <0.7 <5

Sr 90 0.410.3 a <1

1-131 <0.2 <1

Cs-137 <4.9 <5

SPM-1236 Milk Oct 1991 1-131 <0.2 <1

Cs-134 <3.7 <5

Cs-137 <4.6 <5

SPW-1254 Water Oct 1991 Sr-89 <2. 8 <5

Sr-90 <0.7 <1

SPW-1256 Water Oct 1991 1-131 <0.4 <1

Co-60 <3.6 <5

Cs-134 <4.0 <5

C3-137 <3.6 <5

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

SPW-1444 Water Dec 1991 Cr alpha <0.4 <1

Cr. beta <0. 8 <4

a Low level of Sr-90 concentration in milk (1 - 5 pCi/L) is not unusual.
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TIML-BLIND-01 Revision 0,12-29-86

A*ITACHMENT U'

ACCEPTANCE CRITERIA FOR " SPIKED" SAMPLES
1

LABORATORY PRECISION: ONE STANDARD DEVIATION VALUES FOR VARIOUS ANALYSESa -

One Standard Deviation
IAnalysis Level for Single Determination

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

StrontiumiS9b 5 to 50 pCi/ liter or kg 5 pCi/ liter
>50 pCi/ liter or kg 10% of known value

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

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

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

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

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

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

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

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

lodine-131, <55 pCl/ liter 6 pCi/ liter 1
lodine-129b >55 pCi/ liter 10% cf known value

. Uranium 238, <35 pCi/ liter 6 pCi/ liter |
-

bNickel-64 , >35 pCi/ liter 15% of known value
2 Technetium.99b j

Iron-55b 50 to 100 pCi/ liter 10 pC1/ liter
>100 pCi/ liter 10% of known value

i

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

bTIML limit.
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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 Agency for the Interlaboratory Comparions Program starting January
1988.

EPA
TIML Control
Result Limit

Lab Code Analysis (pCi/L)a (pCi/L)a Explanation

STF-524 K 1010.71158.5b 1123.5-1336.5b Error in transference of data. Correct data
was 1105133 mg/kg. Results in the past
have been within the limits and TIML
will monitor the situation in the future. -

STW-532 1-131 9.012.0 6.2-8.8 Sample recounted after 12 days. TI e
average result was 8.811.7 pCi/L (within
EPA control limits). The sample was
recounted in order to check the des ay.
Results in the past have been within the
limits and TIML will continue to monitor
the situation in the future.

STW-534 Co-60 63.311.3 41.3-58.7 High level of Co-60 was due to
contamination of beaker. Beaker was
discarded upon discovery of
contamination and sample was recounted.
Recount results were 53.2 3.6 and 50.912.4
pCi/L

STM-554 Sr-90 51.0 2.0 54.S-65.2 The cause of low result was due to very
high fat content of milk. It should be _

noted that 63% of all participants failed
this test. Also, the average for all
participants was 54.0 pCi/L before the
Gmbb and 55.8 pCi/L after the Grubb.

STW-560 Pu-239 5.811.1 3.5-4.9 The cause of high results is 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.

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

151

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



. , . . . . , . . :_
~ - ' - ' ~ - - - - - - - ~ - - - - - - - - -'

.

i

|- ADDENDUM TO APPENDIX A (continued)
*

EPA
TIML Control
Result Limit

lab Code Ar.alysis (pCi/L)a (pCi/L)a Explanation

STM 570 Sr-89 26.0110.0 30.3-17.7 The cause of low results was falsely high
Sr-90 45.714.2 49.8-60.2 recovery due to suspected incomplete

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

STW-589 Sr-90 17.311.2 17.4-22.6 Sample was reanalyzed in triplicate;
results of reanalyses were I3.811.5 pCi/L
No further action is planned.

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

STW-601 Gr. alpha 11.012.0 11.6-32.4 Sample was reanalyzed in triplicate.
Results of reanalyses were 13.4 1.0 pCi/L.

STAF-626 Gr. alpha 38 711.2 14.6-35.4 The cause of high results is the difference
in geometery between standard used in
the TIML lab and EPA filter.

STW-632 Ba-133 74.016.9 51.6-72.4 Sample was reanalyzed. Results of thj
reanalyses were 63.816.9 pCi/L within
EPA limit.

STM-641 1-131 130.7 16.8 88.9-127.1 The cause of high result is unknown. In-
house spike sample was prepared wit
activity of I-131 68.316.8 pCi/L. Result o_
the analysis was 69.119.7 pCi/L

a Reported in pC1/L unless otherwise noted.
b Concentrations are reported in mg/kg.
c Concentrations are reported in mg/L.
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ANALYTICAL PROCEDURES
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ANALYTICAL PROCEDURES MANUAL
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Page 1 of 1

Ceco

List of Procedures

Revision RevisionProcedure
Number Numbe,r_ 0 ate

SP-01 Sample Preparation 0 07-02-86
-

AP-02 Determination of Gross Alpha and/ ,

;
or Gross Beta in Air Particulate '

Filters 1 07-15-91

AP-03 Procedure fe Compositing Air Particulate
Filters for Samma Spectroscopic Analysis 0 12-15-89

W(DS)-01 Determination of Gross Alpha and/
or Gross Beta in Water (Dissolved
Solids or Total Residue) 2 05-03-91

W(SS)-02 Detemination of Gross Alpha and/
or Gross Beta in Water (Suspended
Solids) 0 11-22-85

AB-01 Determination of Gross Alpha and/
' 86or Gross Beta in Solid Sraples 0 08 -

GS-01 Determination of Gamma Emitters
0 07-21-86-by Gamma Spectroscopy

T-02. Determination of Tritium in Water 1 09-27-91

1-131-01 Determination of I-131 in Mill
by Anion Exchange (Batch Method) 3 04-10-91

1-131-02 Determination of Airborne 1-131
in Charcoal Cartridges by

0 07-04-86Gamma Spectroscopy

C0iP-01 Procedure for Co:1 positing Water and
Mil k Samples 0 11-07-88

t

- - - - - - - - - - - - _ _ _ _ _ _ - _ - _ - - _ _ _____ _



-
.

_ _ _ _ - _

.

.,

"#PTEi prWNE.-

ISOTOPES
WiDWEST LABORATORY

700 LANOWO4R ROAD

WORTH 8mOOK ILLINot$ occa2 Die

012 %40700 FAN 01h964AS17

SAMPLE PREPARATION

.

PROCEDURE NO. TIML-SP-01

Prepared by

Teledyne Isotopes Midwest Laboratory

__

Copy No.

Revision No. Date Pages Prepared by Approved by

hW b (L llll- -0 07-02-86 11

(j' O / /
'

(This procedure, or any portion thereof, shall not be reproduced in any manner
or distributed to any third party. without the_ written permission of Teledyne
Isotopes Midwest Laboratory.)

TIML-SP-01-01

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



,

4

. TIML'-SP-01. Revision 0, 07-02-86 '

f v -.

I

I

.u,

F TABLE Or CONTENTS

1

Page

.. Principle of Method- TIML-SP-01-03.....................

Reagents . . ._. . . . . . . . . . . . . . . . . . . . . . . . 'TIML-SP-01-03 ;

Apparatus TIML-SP-01-03..........................

Procedure for Packing Counting Containers TIML-SP-01-03-..........

|: A.- Vegetables and Fruits TIML-SP-01-04..................

|-
.

.

B. Grass'and Cattle Feed TIML-SP-01-05..................

C. Fish . . . . . . .-. . . . . . . . . . . . . . . . . . . . TIML-SP-01-06--

0. Waterfowl, Meat, and Wildlife TIML-SP-01-07..............

E._ Eggs . . . . . . . . . . . . . . . . . . . . . . . . . . TIML-SP-01-08

Slime _ and 'Aqu' tic Veget ation . . . . . . . . . . . , . . . TIML-SP-01-09-F. a

G. Bottom Sediments and Soil . ....:........... TIML-SP-01-10

H. Drinking -(Clear) Water (EPA Method -900.0) TIML-SP-01-11'........

|

TIML-SP-01-02



g- _

._4
TIML-SP-01" Reeision 0, 07-02-8e j

'

l
!

J

SAMPLE PREPARATION->

Principle of Method-

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

Reagents

Formaldehyde

|'
| : Apparatus

Balance
Blender
Ceramic Dishes
Counting Containers
Cutting Board-
Drying.0ven

_

Drying Pans
Grinder-

-High Temperature Marking Pen
Knives.

' Muffle Furnace
;felas tic - Bagsf
7ulverizer
. Scissors-
Spatulas'

- Procedure' f or- Packing Counting Containers

:A. -3.51 - Place 3.51 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" f rom the top.

.C. '4'or . Fill to the 100 mi mark.

Pack the- sample tightly. When filling with soil and bottom sediments, make
; sure it-is' level.

TIML-SP-01-03
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. A. - Vegetables and Fruits

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

3. Transfer blended sample to a standard calibrated container (3.5 1,
500 m1, _or. 4 oz); use the largest size possible for the amount of
sample available. Record the wet weight.

4. Add a f ew Oc of f ormaldahyde to preven. spoilage.

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

6. Submit to the counting room for gamma spectroscopic analysis without
' delay or store in a cooler until counting (for short period).
NOTE: If I-131 analysis is required, it is imperative that the

sample be prepared and submitted to the counting room immedi-
ately. .. Mark "I-131" on the tape.

7. Af ter gamma _ scanning is completed, transf er the sample to a drying
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 the cooler until disposal.

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

i- completed.

8. Cool, weigh, and record dry weight. Grind.

9. 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 this_ stage, it is not necessary to increase the
temperature gradually. Set the temperature at 600* C and turn
on the furnace.

'

10. Cool and weigh the ashed sample and record the ash weight. Grind to:

pass a 30 mesh screen. Transfer to 4 oz conniner, seal, and write
sample number, weight, analysis required, and date and time of

| collection. The sample is now ready for analysis.

11. Store remaining ground sample in a plastic bag for possible f uture
,

i_ rechecking.

|. TIML-SP-01-04
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8. Grass and Cattle Feed

1. Take approximately 1 kg of fresh grass or 2 kg of cattle feed or
silage.

2. 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 1s; use 3. 5 1 size if enough sample is available.
Record the wet weight.

3. Add a few cc of formaldehyde.

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

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

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

6. Af ter gamma scanning 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
6 through 10). Transfer the sample to a plastic bag, seal,
label, and store in tr.e cooler until disposal.

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

7. Cool, weigh, and record dry weight. Grind.

8. Weign 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 dist s;. 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 this stage, it is not necessary to increase the
temperature gradually. Set the temperature at 600* C and turn

| on the furnace.

9. Cool 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. The sample is now-ready for analyses.

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

|
|

|
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C. Fish

1. - Wash the fish.

2. Fillet and place the flesh immediately (to prevent moisture loss) in'a
500 ml or 4 oz standard calibrated container. Use 500 m1 size if
enough sample is available. Record the wet weight.

3. Add a few cc of formaloehyde.

4. 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. Clean the bones. Air dry, weigh,.and record as '

wet weight. Dry at 110' C. 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.

4. Submit to the counting room for gamma spectroscopic analysis without
delay _ or store in a ref rigerator_ until exoting.

NOTE: If 1-131 analysis is required, it u igr_attV that the sample
be prepared and submitted to the couqt:ng room immediately.
Mark "I-131" on the-tape.

5. After gamma spectroscopic analysis is campWed, transf er the sample
to a drying pan and dry at 110" C.

NOTES: If only gamma scan is rouiied skip drying and ashing (Steps
5 through 9). Tranuwe the semp'le to a plastic bag, seal,
label, and store in .he f reeze' until disposal.

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

6. Cool, weigh, and record dry weight.

7. Transfer to a tarred ceramic disn. Record dry ,eeight for ashing.

8. Ash in a muf fle f urnace by gradually increasing the temperature to
450' ' . . .f considerable amount of carbon remains af ter overnight
ashing, the sample should be brushed and p. aced back in the muffle
furnact until ashing is completed.

3. Cool and weigh the ashed sample and record the ash weight. Grino to
pass a 30 mesh screen. Transfer to a 4 oz container, seal, and write

sample number, weight, andyses required, and date and time of collec-
tion. The sample is now ready for analysis.

TIML-SP-01-06



..

TIML-SP-01 Revision 0, 07-02-86--'

D. Waterfowl, Meat, and Wildlife

1. Skin and clean the animal. Remove a sufficent amount of flesh to fill
an appropriate standard calibrated container (500 or 4 oz). Weigh
without delay (to prevent-moisture loss), and record the wet weight.

2. Add a f ew cc of f ormaldehyde.

NOTE: If bones are to be analyzed, boil remaining flesh in water for
about I hour. Clean the bones. Air dry, weigh, and record as
wet weight. Dry at 110' C. Record dry weight. Ash at 800* C, i

cool, weigh, and record the ash weight. Grind to a homogeneous j
sample. The sample is ready for ana' -'s.

I

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

| 4 Submit to the counti .g room for gamma spectroscopic analysis without |

| delay or store in a ref rigerator until counting (f or short period). ]
|

NOTE: If I-131 analysis is required, it is imperative that the sample !

be prepared and submitted to the countim room immediately. !
Mark "l-131" on the tape. l

5. Af ter the gama scanning is completed, transfer the sample to a drying
pan and dry at 110' C.

6. -Cool, weigh, and record dry weight.

7. fransfer to a tarred ceramic dish. Record ory weight for ashing.

-8. Ash in a muffle furnace by gradually increasing the temperature to
450' C. If -considerable amounts of carbon remain af ter overnight

ashing, the sample should be brushed and placed back in the muf fle
furnace until ashing is completed.

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

|
|

l
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E. Em
1. Remove the egg shells and mix the eggs with a spatula. Use about one

(1) dozen eggs.

2. Transfer the mixed eggs tc a standard calibrated 500 ml con t a i r.e r.
.

Record the wet weight.

3. Add a f ew cc of f ormaldehyde.

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

~5. Submit to the counting room for gamma spectroscopic analysis without
delay or store in- a ref rigerator until counting (for short period).

6. Af ter gama spectrascopic analysis is completed, t, anfer the sample
to a plastic bag, seal, label, and store in a f reezer until disposal.

NOTE: If only a gamma scan is required, skip Steps 7 through 11,

7. Weigh the rest of the sample, record wet weight, and dry in an oven
at 110' C.

8. -Cool, weigh, and record dry weight.

9. Weigh out accurately 100-120 g of the sample in a tarred ceramic
dish, Record the weight. Ash in a muffle furnace by gradually
increasing ' the temperature to 550* C. If a considerable amount of
carbon remains af ter overnight ashing, the sample should be crushed
and- placed back in t he muffle f urnace until ashing is completed.

10. Cool and weigh the ashed sample and record the weight. Grind to pass
a 30 mesh screen. Transfer- to a 4 oz container, seal, and write
sample nu-ber, weight, analyses required, ano date and time of
collection. The sample is now ready for analysis,

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

TIML-5P-01-08 I
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F. .ilime and Aquatic' Vegetation

1.; Remove' foreign materials.

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

3. Squeeze out-the water by hand.

4. Place :the sample in a standard calibrated 500 ml or 4 oz container;
weigh-and record wet weight. Use 500 ml container if enough sample
is available.

5. Add a f ew cc r,f f ormaldehyde.

6. Seal _ with cover. Attach paper tape on top of tne cover and label
with. sample number, weight, and date and time of- collection.

7. Submit to the counting room without delay. Slime decomposes quickly
even .with f ormaldehyde. If gamma scanning must be delayed, freeze.

NOTE: If I-131 analysis is required, it~is imperative that the'
sample be prepared and analyzed i.mmediately. Mark "I-131" on
the_ tape.

8. Af ter gamia scanning is 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 31). Transfer the Sample to a plastic bag, seal,
: label,_and store _in the freezer until disposal.

9. Cool, weigh, and record dry weight.

-10. 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 is incomplete (black carbon remains), cool tne dish,
crush the ash with spatula, and continue ashing overnight at

-

500* C. At this stage, it is not necessary to- increase the
temperature gradually. Set the temperature at 600* C. and-

turn.on the furnace.

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

TIML-SP-01-09
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G. Bottom Sediments and Soil

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

2. Place approximately 1 kg of sample on the drying pan and dry at
110' 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 ml container or to 4 oz 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., fill
4 oz container to the top, seal, and write sample number, types of
analyses required, and date and time of collection.

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

10. After the gama scanning is comp'?ted, transf er the sample to a
plastic bag, seal, label, and store until disposal.

_

TIML-SP-01-10
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H. Drinking (Clear) Water (EPA Method 900.0)

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

it is recomended that samples be preserved at the time of collection by
to pH 2 (15 ml 1N 3adding enough IN_ HNO3 to the sample to bring it
samples are to be, HNOper liter of sample is usually sufficient). If col-

lected without preservation, they should be brought to the laboratory
within 5 days, then preserved and held in the original container f or a
minimum 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 $ransportation and handling.

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

Procedure

1. Remove 100 ml of sample for tritium analysis and 1 1 f or I-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 f or a minimum of 16 hours
bef ore analysis or transfer of the sample.

4. When taking an aliquot for analysis, take acid addition into account.
For example:

Sample Volume Volume of Aliquot
to Be analyzed Required

200 ml 2C3 ml
400 ml 406 ml
600 ml 609 ml
800 ml 812 ml

1000 ml 1015 ml
2000 ml 2030 ml
3000 ml 3045 ml
3500 ml 3552 ml

For other volumes, adjust aliquots accordingly, at the rate of 1.5 ml
per 100 ml of sample.

TIML-SP-01-ll
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or distributed to any third party without the written permission of leledyne
Isotopes Midwest Laboratory.)
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DETERMINATION OF 9 055 ALPHA AND/0R GROSS BETA

IN AIR PARTICULATE FILTERS

MncipleofMetho,d,

Air particulate filters are stcred for at least 72 hours to allow for the.] 1
-decey of short-lived radon and thoron daughters and then counted in the
proportional counter.

Apparatus

Forceps
Loading Sheet
Proportional Counter
Stainless Steci: Plancitets (standord 2" x 1/8")

Procedure

1. Store the filters for at least 72 hours f rom the day of collection. | 1

2. Place fib ers on a stainless steel planchet.

3. Fill ot. sample loading sheet. Fill in the date, counter number,

counting me, sample identification number, sample collection date, and
# ,~

initials.

NOTES: When loading samples in the holder, had -blanks (unexposed filter
; paper) in positions 1, 12, 23, 34, 45, etc.

.If filters from more.than one project are Icaded, make surc that
the appropriate blanks are loaded with each batch. Load the
counter blank planchet as a last sample'.

4 Count i- a proporational counter long enough to obtain the required
LLDs.

5. - After counting is completed, return the filters to the original envelopes.

6. Submit the counter printout, field collection sheet, and the loading -sheet
' to the data clerk for calculations.

n

TIML-Ar-02-02
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Calculations

Gross alpha (Deta) concentration:

2 2
2 E + E

A 3

toCi/ liter) = t.

B x C x 2.22 B x C x 2.22

Where:

Net alpha (beta) count (cpm)A a

Efficiency f or counting alpha (beta) activity (cpm /dpm)B =

Volume of sampleC =

Esb = Counting error of sampic plus background

Eb Cotnting error of background=

_
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(This procedure, or any portion thereof, shall not be reproduced in any manner
or distributed to any third party without the written permission of Teledyne
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PROCEDURE FOR COMPO$lilNG AIR PARTICULATE clLTERS

FOR GAMMA SPECTROSCOPIC ANALYSIS

Principle of Meth(

AP filters are plat-o in a Petric Dish in chronological order, labeled and submitted.

to counting room for analysis.

Materials

forceps (long)
Blank filter paper

Small Petrie Dish
Scotch Tape

Procedure

1. Stack APs from each location in chronoiogical 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 f acing up.

4. Continue-transferring AP's f rom envelopes to the Petrie Dish until all are
transferred.

5. Place blank filter paper on top.

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

7. Record sample ID (project), sample No., location, last date of collection,'

collection period and date composited in _the Recording Book.

8. Write sample 10, 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. Af ter counting, return AP's to the original envelopes in reverse order.

Example

Project: BAP

Location: 2
-Sample No.: 1675
Last Collection Date: 08-28-89
Collection period: August, 1989
Samples collected: 8-7, 8-14, 8-21, 8-28

TIML-AP-03-02
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Side View Top View

B A P - 16 75

#" ' #
Blank AP
878 lI I

-8-1k 9 b"? #7 '
89

I 8-21-89
- -e -- 3 28-89

Blank AP

TIML-AP-03-03
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DETERMINATION Of GROSS ALPHA A!4D/0R GROSS BETA
IN WATER

(Dissolved Solids or Total Residuc ,b)a

Principle of Method

Water samples containing suspended matter are filtered througl. a membrane
filter and the filtrate is analyzed, lhe filtered water sauple is q

evaporated and the residue is transferred to a tared planchet f or
counting gross alpha and gross beta activity.

R_eagents

All chemicals should be of " reagent-grade" or equivalent whenever they
are commercially available.

Lucite: 0.5 mg/mi in acetone
Nitric acid, HNO : 1614 (concentrated), 3 N (187 ml of 16 N HiiO3 diluted

to 1 liter)3,1 N (i2 ml of 16 N HNO3 diluted to I lite 7)

Apparatus

Filter, Millipore, membrane Type AA, 0.08
Filtration equipment
Planchets (Standard 2" x 1/8" ringed planchet)
Proportional counter
Electric hot plate
Drying oven j

Muf fle furnace

Procedure

i. ' filter _ a volume of sample containing not more than 100 mg of dis-
solved solids for alpha assay, or not more than 200 mg of dissolved
solids for beta assay,a,b 11

NOTE: For gross _ alpha and gross beta assay in the same sample,
+' limit the arount of solids to 100 mg. I

a -for analysis of total residue (for clear water), proceed as described
above but do not filter the water. Measure out the appropriate amount and
proceed to Step 3.

b For Duquesne Light Company samples ONLY - Procedure, Step 1: Do 140T
filter. Shake well and immediately withdraw required aliquot. Do not allow I

solids to settle.

%
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2. Transfer assembly holding filter paper to another filtering flask and
wash the non-filterable solids on the filter paper with D.l. water.
Discard wash water. (Save the filters with suspended matter for
separate analysis. See Procedure No. TitiL-W-02.)

3. Evaporate the filtrate to NEAR dryness or a hot plate.

4. Add 25 ml of concentrated HfiO3 and evaporate to NE AR dryness again.

NOTE: If water samples are known or suspected to contain chloride
sal ts , these hloride salts should be converted to nitrate
salts bcfore the sample residue is transferred to a stainless
steel pl anc het . (Chlorides will attack stainless steel and
increase the sample solids. No correction c an be made for
those added 501105.) Chloride salts
nitrate salts by adding concentrated Hh0gan be converted toand evaporating to
near dryness.

U

3 h HNO , transfer the residue - a
5. With D. I. water and a few drops of 3

to a 50 ml beater using a rubber policeman to wash the walls.
Evaporate to NEAR dryness.

6. T ransf er quantitatively the residue to a TARED PLANCHET, using an
unused plastic disposable pipette for each sample, (not r re than 1
mL at a time) evaporating each portion to dryness under the lamp.
**aread residue unifornly on the planchet.

NOTE: Non-uniformity of the sample residue in th0 counting planchet
interferes with the accuracy and precision of the method.

7. Wash the beaker wi t h a minimum amount of 1N HNO3 several times -

and combine the washings and the residue in the planchet , sing the
rubber policeman to wash the walls. Evaporate to dryness.C

NOTE: Rinse the rubber policeman with D.I. water between samples.

8. Bake in muf fle furnace at 450 C for 45 minutes, cool and weigh.

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

10. Store the sample in a dessicator until ready to count because vapors
from the n.oist residue can damage the detector and the window and
can cause erratic meas;rements.

C For Duquesne Light Corpany and CH M Hill samples ONLY - Procedure, Step 7: 2
2

Do tiOT bake. proceed cirectly to Step 9.

TIML-W-01-03
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:

11. Count the gross alpha and/or the gross beta activity if, a low back- |
ground proportional counter. !

NOTE: If the gas-flow internal proportional counter does not dis-
criminate for the higher energy alpha pulses at the beta
plateau, the activity must be subtracted from the beta plus
alpha activity. This is particularly important f or samples ;

with high alpha activity. |
:

Samples may be counted for beta activity immediately af ter baking;
'

alpha counting should be delayed at least 72 hours (until equilibrium |
has occurred).

Calculations

Gross alpha (beta) activity:
'

i
I

2

Ef2 E +
A

(pCi/ liter)= 1
.

B x C x D x 2.22 B x C x D x 2.22

Where:

A = Net alpha (beta) count (cpm).

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

C = Volume of sample (liters) !
_

|- 0 = Correction f actor for self-absorption in the sample

Esb = Counting error of sample plus background

Ed = Counting error of background

Referencesi Radioassay Procedures for Environmental Samples, U.S. Department
of Health, Education and Welf are. Environmental Health Series,

-January 1967.

EPA' Prescribed _ Proc ed ure s for Measurement of Radioactivity in
Drinking Water. August 1980.

|
!

|

TIML-W-01-04

= -- . - . = - -. - --_. --. - ._. -. .



._ _ - - --

.

WTs:1s:rVNE-

| ISOTOPES
!

wowe st Lasomatomy

700 LahDw1HR moao

Nomf M6m00A. 4LLINott exa2 23it

63iti tes 0700 8 at 13th %4 e61t

DETERMINATION OF GROSS ALPHA AND/0R GROSS BETA IN WATER

(SUSPENDED SOLIDS)

PROCEDURE NO. TIML-W(SS)-02

Prepared by

Teledyr.e isotopes Midwest Laboratory

Copy No.

Revision No. Date Paoes P.epared by Approved by

0 _11-22-85 3 L. G. Huebner / (([24L
~

/

(This procedure, or any portion thereof , shall not be reproduced in any manner
or distributed to any third party without the written permission of Teledyne
isotopes Midwest Laboratory.)

TIML-W(SS)-02-01

:i iam



.
.

- . - - - -

'
.

'

TIML.W(SS)-02 Revision 0, 11-22 85

DETERMINATION OF GROSS ALPHA AND/0R GROSS BETA IN WATER

(SUSPENDED SOLIDS)

Principle of Method

The sample is filtered through a tared membrane filter. The filter containing
the solids is transferred to a stainless steel planchet, dried, and fixed to
the planchrt. The gross alpha and gross beta activities are measured in a low
background internal proportional counter. If the sample contains sand, it is
placed in the separatory f unnel, the sand allowed to settle to the bottom and
drained off.

Reagents

Acetone

Apparatus

Filter, Millipore, membrane Type AA 0.08e

Filtration equipment
Planchets (Standard Z" x 1/8" planchet)
Proportional counter

Procedure

1. Filter one liter of sample through a TARED membrane filter. Wash t >
non-filterable solids on the filter wTth D.I. water.,

Note: If the sample contains sand, place it in the separatory funnel,
allow the sand to settle f or 30 minutes, then drain off the sand at
the bottom. Shake the funnel and repeat as above two (2) more
times.

2. Place the filter in a planchet, placing the ring over it to prevent
curling, and air dry f or 24 hours,

3. Dry under the infared lamp for 20-30 minutes. Dessicate to constant
weight and weigh.

4. Fix the filter to the planchet at f our peripheral points using glue. Air
dry.

S. Count for gross alpha and gross beta activity using a proportional counter.

6. Calculate the activity in pCi/l using the computer program designed f or
this analysis.

TIML-W(SS)-02-02
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Calculations

Gross alpha (beta) activity:

!2
EfE b+2

A

(pCi/ liter) = 1

B x C x 0 x 2.22 B x C x 0 x 2.22

Where:

A = Net alpha (beta) count (cpm)

B = Efficiency f or counting alpha (beta) attivity (cpm /dpm)

C = Volume of sample (liters)

D = Correction f actor f or self-absorption in the sample

Esb = Counting error of sample plus background

Eb = Counting error of background

References: Radioassay Procedures for Environmental Samples, U.S. Department
of Health. Education and Welf are. Environmental Health Series,
January 1967.
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DETERMINATION 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 concentratio.is of gross alpha and/or
gross beta are calculated. .

Reagents
,

Lucite: 0.5 mg/mi in acetone
.

Appartus,

Balance .

Infrared lamp
Planchets (standard 2" x 1/8" ringed planchet) -

Propcrtional counter
..

W

Ih

|,

=.

0

1

!

TIML-AB-01-02
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A. Gross Alpha and/or Gross Beta in Vegetation

Procedure

1. Weigh out accurately in a planchet no more than 100 mg of ashed or
dried and ground sample for gross alpha 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 f ew drops of water and spread uniformly over the area of the
planchet. Dry under the infrared lamp.

3. Add ? - 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 ano gross beta activity in a low background
proportional counter.

Calculations

Gross alpha (beta) concentration:

*
- Eh+E 2

2
A +

(pCi/g wet)
B t C x 0 x F x 2.22 B x C x 0 x F x 2.22

Where:

A = Net alpha (beta) count (cpm)

B = Efficiency for counting alpha (beta) activity (cpm /dpm)
C = Weight of sample (grams), ash or dry
D = Correction factor for self-absorption in the sample

Esb = Counting error of sample plus background

Eb = Counting error of background
F = Ratio of wet weight to ashed or dry weight

REFERENCE: Radicassay Procedures for Environmental Samples, U. S. Depart-
ment of Health, Education and Welf are. Environmental Health
Series, January 1967.

TIML-AB-01-03
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B. Gross Alpha and/or Gross Beta in Meat, Fish, and Wildlife =
,

Procedure .

1. Weigh out accurately in a planchet no more than 100 mg of ashed
'l.11e for gross alpha assay and no more than 200 mg for gross beta
assay.

NOTE: If both gross alpha 6nd gross beta analyses are required, do
not use more than 100 mg. '

,,,

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

: 3. Add 2 3 drops of lucite solution in acetone and dry ogain under the ,

infrared lamp.
.

4. Store the planchets in a desiccator until counting.
,

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

* Calculations

Gross alpha (beta) concentration: ''

...
.

2
2 E + E.1 A + sb b(pCi/g wet) -=

B x C x D x F x 2.22 B x C x D x F x 2.22

Where: ,

A = Net alpha (beta) count (cpm)
y

B = Ef fici :ncy for counting alpha (beta) activity (cpm /dpm)
C = Weight of sartple (g ams), ash

'
D = Correction f actor for self-absorption in the iample
Esb = Counting error of sample plus background s

Eb = Counting error of background
F = Ratio of wet weight to ashed weight j

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

ment of rie al t h , Education and Welf are. Environmental Health
Series, January 1967.

,
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C. Gross Alpha and/or Gross Beta in Soil and Bottom Sediments
-

frocedure

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

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 theplanchet. Dry under the infrared lamp.

3. Add 2 - 3 drops of lucite solution in acetone and dry again under theinfrared 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:

*A(pCi/g dry) t b b=

B x C x 0 x 2.22 B x C x D x 2.22
Where:

A Net alpha (beta) count (cpm)=

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

C Weight of sample (grams)=

D Correction f actor for self-absorption in the scmple=

Esb = Counting error of sample plus bactground
!

Eb = Counting crror of background

REFERENCE: Radioassay Procedures for Environmental Samples, U. S. Depart-
ment of Health, Education and Welf are. Environmental HealthSeries, January 1967.
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TIML GS-01 Revision 0, 07 21-86

DETERMINA110N OF GAMMA EMITTERS

BY GAMMA SPECTROSCOPY

(GERMAN 1UM DETECTORS)

Principle of Method

The sample is placed in a celibrated container and counted f or a length of
time required to reach the required LLD. The results are decay corrected to
the sampling time, where appropriate, using a dedicated computer and sof tware.

Apparatus

Counting containers
Counting Equipment
Cylinders
Marking Pens
Recording Books

TIML-GS-01-02
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A. Milk and Water

1. Measure accurately 3.51 or 500 ml of sample and put it in the cali-
brated counting container. Always use larger volume if sample is in
sufficient quantity.

NOTE: Occasionally the sample size is too large f or 500 ml geometry
but not sufficient for 3.5 geometry. In such a case, follow
the following procedure,

a. if the sample size is less than 21, use 500 ml geometry.

b. If the sample size is more than 2 1, measure the sample
accurately and dilute to 3.51 with deionized water. Use
3.51 geometry out use actual sample volume when doing the
calculations. Return the dilutec sample to the original
container and mark the volume of the original sample and
deionized water used.

2. Cover and attach a gummed label to the cover; write the sample number,
volume, and date and time of collection on the label. Mark "l-131" if
analysis f or 1-131 is required by gamma spectroscopy.

3. Count without delay f or estimated time required to meet LLDs. Record
file number, sample identification numoer, date and time counting
started, detector number, geometry, sample size, and date and time of
collection.

4. Stop counting; transfer spetra to the disc and print out the results.

5. Check LLDs bef ore taking the sample of f. If LLDs are not met, continue

counting until they do.

6. Af ter counting is completed, record the date and time counting ended
and counting time.

7. Return the sample to the original container and mark with a red marker.

TIML-GS-01-03
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B. Airborne Particulates_

1. Place air filters in a filter cup container.

2. Place on the detector and count long enough to meet the LLD require-
ments. Record the file number, sanple identification number, date and
time counting started, detector number, geometry, sample size, and
date and time collected.

3. Stop counting and transfer spectra to the disc. Print out the results
and check the LLDs bef ore taking the sample of f . If LLD levels are
not met, continue counting until they do.

4. Af ter counting is completed, record the date and time counting ended
and counting time.

5. Replace air filters in the original envelopes f or storage or f urther
analyses.

TIML-GS-01-04
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C. Other Samples

NOTE: Samples, e.g. , soil, vegetation, fish, etc., are prepared in the
prep lab and delivered to the counting room.

1. Place the sanple on the detector and count long enough to meet LLD
requirements. Record the file number, sample identification number,
date and time counting started, detector number, geometry, sample
size, and date and time of collection.

2. Stop counting and transfer spectra to the disc. Print out the results
and check the LLDs bef ore taking the sample of f , if LLD levels are _

not met, continue counting until they are.

3. Af ter counting is completed, record date and time count'ng ended and
counting time. Mark the container with red marker and return to the:
prep lab for transfer to the plastic bag for storage or further
analyses.

TIML-GS-01-05
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_TIML-T-02 Revision 1, 09-27-91

DETERMINATION OF 1RITlUM IN WATER

(DIRECT METHOD) g
Principle of Method

The water sample is purified by distillation, a portion of the distillate
is transferred to a counting vial and the scintillation fluid added.
The contents of the vial are thoroughy mixed and counted in a liquid a
scintillation counter. E

Reagents

Scintillation medium, Insta-Gel scintillator
Tritium standard solution
Dead water
Ethyl alcohol

Apparatus

Condenser
Distillation flask, 250-ml capacity

,

) Liquid scintillation counter
Liquid scintillation counting vials
Kimwipes

Procedure

NOTE: All glassware must be dry. Dry it in the drying oven at 100-125'C. 11

1. Place 60-70 ml of the sample in a 25>ml distillation flask. Add
a boiling chip to the flask. Add one NaOH pellet and ca. 0.029 KMnO . i4
Connect a side arm adapter and a condenser to the outlet of the flask.
Place a receptacle at the outlet of the andenser. Set variac at 70 1
mark. Heat to boiling to distill . Discard the first 5-10 ml of
di still at e . Collect next 20-25 ml of distillate for analysis. Do not
distill to dryness. 1

2. Mark the vial caps with the sample number and date.

Note : Use the same type of vial for the whole batch (stmples, back-
ground , and standard .

3. Mark three ( 3) vial caps "Skg 1", "Bkg 2", "Bkg 3", and .

4. Mark three (3) vial caps "St-1", "St-2", "St-3"; standard nunber,
and date.

- T IM L- T-02-02
.
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!

5. Dispense 13 ml of sample into marked vials and " dead" water into
vials marked Bkg-1,2, and 3.

Note 1: Pipetter is set (and calibrated) to deliver 6.5 m1, so
pipette twice into each vial . Use new tip for each sample
and new tip (one) for three background samples.

Note 2 : Make sure the pipetter has not been reset. If it has
been reset, or if you are not sure, do not use it; check
with your supervisor,

hote 3: Make sure the plastic tip is pushed all the way on to the
pipetter and is tight, if it is not, the air will be drawn

in and the volume withdrawn will not be correct (it will be
smal le r ) .

6. Dispense 13 ml (see Notes 1,2, and 3, above) of " dead" water into
each vial marked "St-1" , "St-2 " , a nd "St-3."

7. Take a 0.1 ml (100 ) pipetter and withdraw 0.1 ml of water fron each
of the three standard vials. Distard this 0.1 ml of water.

8. T ak e a new 0.1 ml ti p . Dispense 0.1 ml of standard into eacn of the
three vials marked "St-1", "St-2", and "St-3."

9. lake all vials containing samples, background, and standard to the
counting roon.

Note : To avoid spurious counts, scintillator should not be added
under flourescent light.

10 . Dispense 10 mi of Insta-Gel into each vial (one at a time), cap
tightly, and shake VIGOROUSLY for at least 0.5 minutes. Recheck the
cap for tightness,

11 . Wet a Kimwipe with alcohol and wipe off each vial in the following
order :

Background
Samples
Standard

12. Load the vials in the following order:

Bk g 1
St-1
Sampl es

* Bk9 2 and St-2 should be approximately|1Bkg-2*
in the middle of the batch.St-2*

Samples
Bkg-3
St-3

TIML-T-02-03
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13. Let the vials dark- and temperature-adapt for about one hour.

Note 1: To check if vials reached counter temperature, inspect one
vial (Bkg). The liquid should be transparent. If the
temperature is too high (or too low), the liquid will be
white and very viscous.

Note 2: The temperature inside the counter should be between 10*
and 14' C (check thermometer), in this temperature range, gthe liquid is transparent.

14 Set the counter f or 100 min counting time and infinite cycles.
(Follow manufacturer's procedure for setting the counter.)

15. Fill out the loading sheet, being sure to indicate the date and
time counting started, and your initials.

Note: Do not count prepared background and standard sets with
another batch of samples if plastic vials are used. Prepare
new backgrounds and standards for each batch.

if glass vials are used, the prepared oakground and standard
sets can be counted with other batcher up to one (1) month
af ter preparation provided they are not taken out of the
counter (not warmed up) and the same vial type f rom the same
manufacturing batch (the same carton) is used. Af ter one
month prepare new sets of backgrounds and standards.

Calculations

A B A + B-

t t 2 t 2 t 2g 2 y 2
pCi/l =

-At 3 -t 32.22 x E x V x e 2.22 x E x V x e

Where:

A Total counts, sampler

B Total counts, background=

Efficiency (cpm /dpm)E =

Volume (liter)V =

Base of the natural logorithm = 2.71828e =
9 - 0.05652A = -
26

t1 = Counting time, sample
t2 = Counting time, background
t3 = Elapsed time f rom the time of collection to the time of counting

. (in years)

TIM -T-02-04
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Determination of 1-131 in Milk by lon Exchange

(Batch Method)

Principle of Method

After samples have been treated to convert all iodine in the sample to a
common oxidation state, the iodine is isolated by solvent extraction or a
combination of ion exchange and solvent extraction steps.

lodine, as the iodide, is concentrated by adsorption on an anion resin.
Following a Nacl wash, the iodine is eluted with sodium hypochlorite. lodine
in the iodate form is reduced to 12 and the elemental iodine extracted into
CHCl 3, back-extracted into water then finally precipitated as palladium
iodide.

Chemical recovery of the added carrier is determined gravimetrically f rom the
Pd! 2 precipitate. 1-131 is determined by beta countitig the Pdl .2

Reagents

Anion Eychange Resin, Dowex 1-X8 (20-50 mesh) chloride form I3

Chlorof orm, CHCl3 - reagent grade

Hydrochloric Rid, hcl, lti

Hydrochloric Acid, HCI, 3N

0H HCL, 50 mL H 0; 10 mL IM - NH 0H-hcl;H O - HNO3 - NH2Wash Solution: 2 22

10 mL conc. HNO3

Hydroxylamine Hydrochloride, NH20H hcl - 1 M

Nitric Acid, HNO3 - concentrated

QIladium Chloride, PcCl , 7.2 mg Pd++/mL (1.2 g PdCl /100 nL of 6N HC1) |32 2

Sodium Bisulfite, NaHS03 - 1 M

S_ odium Chloride, Nacl - 2M

Sodium _Hypochlorite, Na0C1 - 5% (Clorox)

.
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,pec ai l ApparatusS

Chromatographic Column, 20 m x 150 rw (Reliance Glass Cat . #R2725T)

Vacuum Filter Holder, 2.5 cm2 filter area

Filter Paper, Wh3tman #42, 21 m

lf+/ a r

I Polyester Gumed Tape, ' .i2", Scotch #853

Heat Lamp

Part A

lon Exchange Procedure

1. Transfer 2 liters (if available) of sample to the beaker. Add 1,00 mL of 3
'

standardized iodide carrier to each sample.
.

2. Add a clean magnetic stirring bar to each sample beaker. Stir each
sample for 5 minutes or longer on a magnetic stirrer. Allow sample to
equilibrate at least 1/2 hour. If a milk sample is curdled or lumpy,
vacuum filter the sample ihrough a Buchner funnel using a cheesecloth
filter. Wash the curd thoroughly with deionized water, collecting the
washings with the filtrate. Pour the filtrate back into the original

washed and labeled 4 liter beaker and discard the curd.

3. Add approximately 45 grams of Dowex 1XS (20-50 mesh) anion resin to each _

sample beaker and stir on a magnetic stirrer for at least I hour. Turn

off the stirrer and allow the resin to settle for 10 minutes.

4. Gently decant and discard the milk or water sample taking care to retain
as much resin as possible in the beaker. Add approximately 1 liter of
deionized water to rinse the resin, allow ta settie 2 minutes, and pour
off the rinse. Repeat rinsing in the case of milk samples until all
traces of milk are removed from the resin.

5. Using a deionized water wash bottle, transfer the resin to the column
marked with the sample number. Allow resin to settle 2 minutes and drain
the standing water. Wash the resin with 100 mL of 2M Nacl.

6. Measure 50 mL 5". sodium hypochlorite in a graduated cylinder. Add sodium
hypo.hlorite to column in 10-20 mL increments, stirring resin as needed
to. eliminate gas bubbles and maintain flow rate of 2 mL/ min. Collect
eluate in 250 mL beaker and discard the resin.

'

TIML-1-131 -01-03
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-Part B

lodine Extraction Procedure

1.- Acidify the eluate f rom Step 6 using concentrated HNO3 to make the
sample 2-3_ N in HNO3 and traiisfer to 250 mL separatory funnel. (Add
the acid sli>wly with stirring unt '. the vigorous reaction subsides.) $

Volumn of concentrated HNO3 required will depend on eluate volume as
follows :

Eluate Volume Concentrated HNO3 i

ImL) (mL)
,

50-60 10
60-70 12'

70-80 14 >

80-90 16

2. Add 50 mL of CHCl 3 and 10 mL of 1 M hydroxylamine hydrochloride-(freshly
prepared). Extract 4odine into organic phose (about 2 minutes equilibra-
tion). Draw off the organic phase (lower phase) into another separatory
funnel.

3. Add 25 mL of CHCl3 and 5 mL of 1 M hydroxylamine hydrochloride to the
first separatory funnel and again equilibrate for 2 minutes. Combine the
organic phases. Discard the aqueous phase (Upper phase) if no other
analyses are required. If Pu, 'O or Sr is required on the same sample
al i quot , submit the aqueous phase and data sheet to the approprate
laboratory section.

H 0-HNO -NH 0H hcl wash solution to the separatory funnel4. Add 20 mL 2 3 2
containing the CHCl . Equilibrate 2 minutes. Allow- phases to separate4
and transfer CHCl 3 (lower phase) to a clean separatory- funnel . Discardw

the wash solution.-

25 mL H O and 10 drops of 1 M sodium bisulfite (freshly prepared)5. Add 2to the separatory funnel contailiing the CHC1 . Equilibrate for 2
minutes'. Discard the organic phase (lower phase)3 Orain cqueous phase.

(upper phase) into a 100 mL beaker. Proceed to the Precipitation -of

.PdI2

.

W'
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Part C

Pr?cipitation of Palladium lodide
$~

#
CAUTION: AMMONIUM HYDROX10E INTERFERES WITH THIS PROCEDURE

1. Add 10 mL of 3 N hcl to the aqueous phase f rom the iodine extraction
~

procedure in Step 5.

2. Place the beaker on a stirrer-hot plate. Using the magnetic stirrer,
boil and stir the sample- until it e,aporates to 30 mL or begins to turn
.1s%,

_.

J. n heat off. Remove the magnetic stirrer, rinse with deionized
w ,

wise, to the solution, 2.0 mL of palladium chloride.

; sample to room temperature. Place the beaker with sample on the
.ess steel tray and put in the refrigerator overnight.

6. Weigh a clean 21 m Whatman 442 filter which has been dried under a heat
lamp.

7. Place the weighed filter in the filter holder. Filter the sample and
wash the residue with water and then with absolute alcohol .

8. Remove filter from filter holder and place it in the labeled petri dish.

9. . Cry under the lamp for 5-10 minutes . {3
10. Weigh the filter with the precipitate.

11. Cut a 1-1/2" strip of polyester tape and lay it on a clean surface,
gummed side up. Place the filter, precipitate side up, in the center of

the tape.

12. Cut a 1-1/2" wide piece of mylar. Using a spatula to press it in place,
put it directly over the precipitate and seal the edges to the polyester
tape. Trim to about 5 nm from the edge of the filter with scissors.

13. . Mount the sample en the plastic disc cnd write the sample number on the
back side of the disc.

14. Count the sample on a proportional beta counter.

Calculations

Calculate the sample activity using computer program 1131.

T IML-131 -01-05
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_Part C

Precipitation of Palladium-lodide (continued)

1-131 concentration:-

2 2

kEsb + Eb2
A(pCi/1) = 3

2.22 x B x C x D 2.22 x B x C x_D

where: -

A = Net. cpm, sample

B * Efficiency for counting beta 1-131 (cpm /dpm)

C = Volume of sample (liters)

D = Correction for decay to the time of collection = _e-At =

Exp( 0.6 3 [ } , g-0 0862tg0

where t = elapsed time from the time of collection to the counting
time (in days)

Esb = Counting _ error- of sample plus ' background

Eb = - Counting error- of -background

,

' Reference: " Determination of 1-131 by_ Beta-Gamma coi_ncidence Counting of--

PdI ". Radiological Science Laboratory. Division of Laboratories2
and Research, New York State Department of Health, March 1975,_
Revised February 1977.

,

y

\

,
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DETERMINATION OF AIRBORtiE l-131 IN CHARC0al CARTRIDGES
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/

DETERMINATION OF AIRBORNE 'l-131 IN CHARC0AL CARTRIDGES

BY. GAMMA SPECTROSCOPY

Principle of Method

'

Each charcoal: cartridge is placed on the detector and counted. A peak of 0.36
.MeV is used to calculate the concentration at counting time. The equilibrium
concentration at the end of collection- is then-calculated. Decay correction
between the end . of collection period and the counting time is then made.

Materials

Charcoal Cartridges
!~

'

' App'aratus

Counting-Container
Germanium Detector
Plastic Bags
Plastic Bag Sealer
Paper Tape
Scissors

Procedure

NOTE: ' Because of thq short half-life 'of 1-131, cot;qt the samples as soon as
possible af ter receipt.and no later than 48 hours.

1. Load the charcoal' cartridges in a _ specially designed holder _ or transfer-

charcoal.from each cartridge to individual plastic bags. Seal the bags.

2. - Label each bag with corresponding project ID, ' locations ID, and- date of
collection.

. 3. Place - the -bags in a- standard geometry container, cap the cortainer and
secure the cap with a' tape.

4. Place the holder or container on the detector and count for a period of
time that will rat the required Lower Limit of Detection (LLD).

E' :-

TIML-1-131-02-02
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;

Calculation:
^

A1 = l-131 activity (pCi/ sample)= (at counting time) (1)
2.22 x B

Where:

A = Net count rate of I-131 in the 0.36 MeV peak (cpm)

B = Efficiency f or the 1-131 in 0.36 MeV peak (cpm /dpm)

Correction for Equilibrium (assuming constant concentration over the sampling
period) and Decay:

C =AAl eat 1 ( 2,,

F (1-e-A 2)

Where:

C = Equilibrium concentration of I-131 (pCi/m3)

A1 = Activity of 1-131 at the time of counting (pCi/ sample)

e = The base of the natural logarithm = 2.71828

A = 0.693/ half life (days) = 0.693/8.04 = 0.0862/ day

t1 = Elapsed time between the end of sampling and mid-counting point
(in days)

t2 = Duration of collection (in days)

F = m3/ day

Reference: Radiation Safety Technician Training Course, Argonne National
Laboratory, Section 14, pp. 361-364, May 1972.

TIML-1-131-02-03
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Tit 1L-C0t P-01



..

.-

'

TIML-COMP-01

!

Procedure for Compositing Water and Milk Samples

, 1. At the beginning of each composite period, (month, quarter, semi-annual),
~

prepare a one-gallon cubitainer for a specific location and time-period.

2. Remove an equal aliquot of original ~ sample (for example, one liter) and
transfer to . prepared cubitainer. Do this for each ' week, month, etc.

-

Mark date of original sample on prepared cubitainer.

L 3. -When prepared container is complete, give the sample to the recording
clerk. for -assigning a number,-

q

4. Analyze according to the client requirement.

~}

t
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