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INTRODUCTION

Byron Station, a two-unit PWR plant, is located about two miles east of the
Rock River and approximately three miles southwest of Byron in Ogle County,
north central I1linois. Each reactor is designed to have a capacity of
1120 MW net. Unit No. 1 loaded fuel in November 1984 and went on line
February 2, 1985, Unit No. 2 went on line January 9, 1987. The plant has
bezn designed to keep relzases tc the environment at levels below those
specified in the regulations,

Liquid effluents from Byron Station are released into the Rock River in
controlled batches after radioassay of each batch., Gaseous effluents are
released to the atmosphere and are calculated on the basis of analyses of
daily grab samples of noble gases and continuously collected composite samples
of iodine and particulate matter. The results of effluent analyses are
summarized on a monthly basis. Airborne concentrations of noble gases, I1-131
and particulate radioactivity in off-site areas are calculated using effluent
and meteorological data on isotopic composition of effluents.

Environmental monitoring is conducted by sampling at indicator and reference
(background) locations in the vicinity of the Byron Station to measure changes
in radiation or radioactivity levels that may be attributable to plant opera-
tions. If significant changes attributable to Byron Station are measured,
these changes are correlated with effluent releases. External gamma radiation
exposure from noble gases and I-131 in milk are the most critical pathways at
this site; however, an environmental monitoring program is conducted which
includes other pathways of less importance.



SUMMHARY

Gaseous and liquid effluents for the period remained at a fraction of the
Technical Specification 1imits. Calculations of environmental concentrations
based on effluent, Rock River flow, and meteorclogical data for the period
indicate that consumption by the public of radionuclides attributable to the
plant are well below the regulatory limits, Radiation exposure from radio-
nuclides releasad to the atmosphere represented the critical pathway for the
period with a maximum individual dose estimated to be 6.60E-04 mrem for the
year, when a shielding and occupancy factor of 0.7 is assumed. The assessment
of radiation doses is performed in accordance with the 0Offsite Dose Calcu-
lation Manual (ODCM). The results of analysis confirm that the station is
operating in compliance with 10CFR50 and 40CFR190.

An assessment of radiation doses from liquid and gaseous effluents to members
of the public due to their activities inside the site boundary during the re-
porting period is not included because it is not applicable to Byron Station.
No additional operational controls were implemented in 1989.

No measurements exceeded reporting levels but not result of plant effluents,

The results of the current radiological environmental monitorine program approx-
imate those found during the preoperational studies conducted at Byron Station.



1.0 EFFLUENTS

1.1

1.2

Gaseous Effluents to the Atmosphere

Measured concentrations and isotopic composition of noble gases,
radioiodine, and particulate radicactivity released to the atmos-
phere during the year, are listed in Table 1.1-1. A total of
8.14E+402 curies of fission and activation gases was released with a
maximum release rate of 3.74E+03 uCi/sec.

A total of 2.21E-03 curies of 1-131 and [-133 was released during
the year.

A total of 3.40£-05 curies of beta-gamma emitters and an undetect-
able amount of alpha emitters were released as airborne particulate
matter.

A total of 1.84E+02 curies of tritium was released.

Liquids Released to the Rock River

A total of 3,17E+07 liters of radicactive liquid waste (prior to
dilution) containing 0.65 curies (excluding tritium, gases, and
alpha) were discharged after dilution with a total of 3,58£+10
liters of water., These wastes were released at a monthly average
concentration of 1.82E-08 uCi/ml, discharged on an unidentified
nuclide basis. An undetectable amcgunt of alpha radiocactivity and
1.296+03 curies of tritium were released. Monthly release estimates
and principal radionuclides in liquid effluents are given in Table
1.8+1.

2.0 SOLID RADIOACTIVE WASTE

3.0

Solid radioactive wastes were shipped to Barnwell Nuclear Center, South
Carolina and Richland, Washington. The record of waste shipments 1s
summarized in Table 2.0-1.

3.1

DOSE _TO MAN

Gaseous Effluent Pathways

Gamma Dose Rates

Gamma air and whole body dose rates off-site were calculated based
on measured release rates, isotopic composition of the noble gases,
and average meterological data for the period (Table 3.1-1). Isodose
contours of whole body dose are shown in Figure 3.1-1 for the year.



Based on measured effluents anc meteorological data. the maximum
dose to an individual would be 6.60£-04 mrem for the year. with an
occupancy or shielding factor of 0.7 included. The maximum gamma
air dose was 2.58E-03 mrad.

Beta Air and Skin Rates

The range of beta particles in air is relat vely small (on the order
of a few meters or less): consequently, plumes of .gaseous effluents
mayv be considered "infinite" for purpose of calculating the dose
from beta radiation incident on the skin. Hiwever, the actual dose
to sensitive skin tissues 1is difficult to calculate because this
depends on the beta particle energies, thickness of inert skin, and
clothing covering sensitive tissues. For purposes of this report
the skin is taken to have a thickness of 7 mg/cm¢ and an occupancy
factor of 1.0 is used. The skin dose from beta and gamma radiation
for the year was 5.24E-03 mrem,

The air concentrations of radicactive noble gases at the off-site

receptor locations are given in Figure 3.1-2. The maximum off-site
beta air dose for the year was 1.06E-02 mrad.

Radioactive lodine

The human thyroid concentrates ingested or inhaled iodine, and the
radioiodine, 1-131. Minimal levels released during routine oper-
ation of the plant, may be made available to man thus resulting
in a dose to the thyroid. The pathway of interest for this radio-
nuclide is ingestion of radioiodine in milk by an infant. Calcul-
ations are performed annually but the levels released from the
station in previous years indicate that contributions to deses from
inhalation of 1-131 and 1-133, and [-131 in milk, are negligible.

lodine-131 Concentrations in Air

The calculated concentration contours for 1-131 in air are shown in
Figure 3.1-3. Included in these calculations is an iodine c¢loud
depletion factor which accounts for the phenomenon of elemental
fodine deposition on the ground._ The maximum off-site concentration
is estimated to be 4.30E-04 pCi/m3 for the year.

Dose to Infant's Thyroid

The hypothetical thyroid dose to an infant living near the plant via
ingestion of milk was calculated. The radionuclide considered was
1-131 and the source of milk was taken to be the nearest dairy farm
with the cows pastured from May to October., The maximum infant's
thyroid dose was 6.07E-02 mrem during the year (Table 3.1-1).



Concentrations of Particulates in Air

Concentration contours of radioactive airborne particulates are
snown in Figure 3.1-4, The maximum off-site level is estimated to

be 4,436-06 pCi/m3.

Summary of Doses

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

Liquid Effluent Pathways

The three principal pathways through the aquatic environment for
pctential doses to man from liquid waste are ingestion of potable
water, eating aquatic foods, and exposure while walking on the
shoreline, Not all of these pathways are applicable at 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* dueveloped
equations were used to calculate the doses to the whole bocdy. lower
Gl tract, thyroid, bone and skin; specific parameters for use in the
equations are given in the Commonwealth Edison Off-site Dose Calcu-
lation Manual. The maximum whole body dose for the year was
4,76E-02 mrem and no organ dose exceeded 8.88E-02 mrem.

3.3 Direct Radiation

In section 3/4.11 of the Byron 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 effluents
from each reactor unit (1.5 mrem to the whole body and §
mrem to any organ during any calendar quarter; 3.0 mrem to
the yho1e body and 10 mrem to any organ during any calendar
year),

* The RETS limits on air dose in noble gases released in
gaseous effluents to a Member of the Public from each reac-
tor unit (5 mrad for gamma radiation or 10 mrad for beta
radiation during any calendar quarter; 10 mrad for gamma
radigtion or 20 mrad for beta radiation during any calendar
year).

* The RETS limits on dose to a Member of the Public due to
iodine-131, 1odine-133, tritium, and radionuclides in part-
iculate form with half-1lives greater than 8 days in gaseous
effluents released from each reactor unit (7.5 mrem to any
organ during any calendar quarter; 15 mrem to any organ
during any calendar year).

e e e et e e e

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

5



4.0

5.0

During the period January to December, 1989, Byron Stations did not
exceed these criteria,

SITE METEOROLOGY

A summary of the site meteorological measurements taken during each quarter
of the year is given in Appendix 1I. The data are presented as cumulative
joint frequency distributions of 250' level wind direction and wind speed
class by atmospheric stability class determined from the temperature diff-
erence between the 250' and 30' levels, Date recovery for these measure-
ments was about 99.6%.

ENVIRONMENTAL MONITORING

Tables 5.0-) and 5.0-2 provide an outline of the radiological environmental
monitoring program as required in the Technical Specifications. Sampling
locations are shown in Figures 5.0-1 through 5.0-4., Concentrations of
radioactivity in various media are summarized in Tables 5.0-3 through 5.0-6.
Tables listing all data are presented in Appendix VI,

Specific findings for various environmental media are discussed below.

5.1 Gamma Radiation

External radiation dose from on-site sources and noble gases released
to the atmosphere was veasured at nine indicator and three reference
(background) locations using CaSO4:Dy thermoluminescent dosimeters
(TLD). Additional TLDs. a total of 64, were insta'led on September 28,
1981. such that each sector was covered at both five miles and the
site boundary. Quarterly external radiation dose at twelve air samp-
1ing locations averaged (14.624.6) mR and was similar to that measured
in 1985 (14.4 mR), 1986 (14.9 mR), 1987 (15.3 mR), and 1988 (15.2 mR).
The differences are not statist1ca11y significant,

.2 Airborne 1-131 and Particulate Radioactivity

Airborne 1-131 concentration remained below the LLD of 0.07 pCi/m3
throughout the year in all samples.

Gross beta concentrat1ons ranged from 0,005 to 0.066 pCi/m3, and
averaged 0, 036 pCi/m3, similar to *he average concentrations in 1985
(0,026 pCi/m°), 1986 (N,026 pCi/mJ, except for the period from May
12 through June 9 when it was influenced by the reactor accident at
Chernobyl), 1987 (0.027 pCi/m3), and 1988 (0.031 pCi/m3).

A1l gamma-emitting isotopes activities were below their respective LLD
levels. No radioactivity attributable to plant operation was detected
in any of the samples.



5.3

5.4

5.5

Terrestrial Radfoactivity

Vegetables were collected in August and October and analyzed for
gamma-emitting isotopes. In addition, green leafy vegetables were
analyzed for fodine-131. A1l isotopes were below the limits of de-
tection indicating that there was no measurable amount of radioactive
ity attributable to the station releases. ldentical results were
obtained during the period 1985 through 1988,

well water was collected quarterly from tw> off-site wells and ana-
lyzed for gross beta, tritium, and gamma-emitting isotopes. Gross
beta concentration was below LLD of 2.6 pCi/1 in all samples and was
similar to that measured in 1988 (2.0 pCi/1) and lower than in 1985
(7.3 pCi/1). 1986 (7.5 p°i/1), and 1987 (7.5 pCi/1). Tritium was
decected in cne sample {}36 pCi/1) and was similar to that in 1985
(232 pCi/1), 1986 (<200 pCi/1), 1987 (<200 pCi/1) and in 1988
(260 pCi/1). AIl other results were below the lower limits of de-
tection. The results were similar to those obtained in 1988,

Aquatic Radioactivity

Surface water samples were collected weekly from three locations.
Weekly samples were composited month1{ and analyzed for gamma-
emitters, Quarterly composites were analyzed for tritifum. Cesium-
134 and 137 concentrations were below the LLD level of 10 pCi/l.
Tritium concentration was below the LLD of 200 pCi/1 in all samples
collected from Woodland Creek (BY-09) and Upstream (BY-13). These
levels were similar to those obtained in 1985 through 1988,

Downstream from discharge, tritium averaged 847 pCi/1, ranging from
532 to 1470 pCi/1. C35-134 and Cs-137 levels were below the LLD level
of 10 oCi/1. A1l other gamma-emitters were below their respective
LLDs. Elevated levels of tritium at discharge pipe are attributable
to the station operation. These levels were similar to those ob-
tained in 1985 through 1988,

Sediment samples were collected two times, from one control and one
indicator location, and analyzed for gamma-emitters. All concertra-
tions were below the lower limit of detection.

Levels of gamma radioactivity in fish were measured and found in
all cases to be below the lower limits of detection for the program.
The results were identical to those obtained in 1985 through 1988.

Milk

Milk samples were collects” monthly from November through April and
bi-weekly from May throug® Jctober and analyzed for iodine-131 and
gamma-emitting isotopes. ludine-131 level was below the LLD Tevel of
0.5 pCi/1 in all samples.



6.0

/.0

8.0

9.0

10.0

Cs+134 and Cs-137 were below the LLD level of 5 pCi/1. All other
gamma-emitting fsotopes, except naturally-occurring K-40, were below
their respective LLDs. There was no indication of the effect on the
environment due to stalion operation. The results for 1-131, Cs-134
and Cs-137 were identical to those nbtained during the period 1985
through 1988, except during several months following accident at
Chernobyl, which occured on April 26, 1986. During those months
1131 ranged from 0.9 to 58.6 pCi/1, Cs-134 ranged from 5.8 to 10.7
pCi/1 and Cs-137 ranged from 5.3 to 17.8 pCi/1.

5.6 Sample Collections

A1l samples were collected as scheduled except thosc listed in
Listing of Missed Samples, Appendix VI.

§.7 Program Modifications

In April of 1988, milk farm at location BY-16, K. Oruien, 3.3 mi
134° was changed to BY-25, B. Leupkes, 3.7 mi 190°., In February
of 1989, milk farm at location BY-20 was changed from Ed Seabold, 2.5
mi @ 41° to K. Reeverts, 2.1 mi @ 37°. For additional changes in the
program see Appendix IV,

ANALYTICAL PROCEDURES

Procedures used during the period covered by this report remained essent-
fally unchanged. A summary of the precedures used for analyzing radio-
activity in environmental .amples is given in Appendix V of the report
for the period January-December 1988,

MILCH ANIMAL CENSUS

A census of milch animals was conducted withian five miles of the Station.
The survey was conducted by "door-to-door" canvas and by information from
I11inois Agricultural Agents. The census was conducted by L. Coleman on
August 21, 1989,

NEAREST RESIDENCES CENSUS

The census of nearest residences within a five (5) mile radius, was
conducted by L. Coleman on August 21, 1989,

Results of milch animals and nearest rasidence census are presented in
Appendix VI.

INTERLABORATORY COMPARISON PROGRAM RESULTS

Interlaboratory Comparison Program Results are presented in Appendix III,

ADDENDA

Addenda for January - December, 1989, etfluent and waste disposal semi-
annual reports are presented in Appendix V.



APPENDIX I

DATA TABLES AND FIGURES
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TABLE 1.2-1 {continued)

BYRON MUCLEAR POMER STATION
EFFLUENT AND WASIE DISPOSAL SEMIANGMAL REPORT FOR Japuary - Jume, 1989
LIQUID EFFLUENTS

1SO10PES RILEASES | _amirs PANUARY (FEBRUARY j MARCH | ist guagppgy APRIL My | JumE 127 eaiis
0 tiquid Effluents
Se-89 £ - - = - = -
(eS8 3.846-2 |4.206-2 1.52-1 1.21€-2 3.666-2 1.28€-2 6.156-2
(a8 1.33-2 |2.58€-2 p.12€-2 7.26€-3 .
L=l 1.97€-3 | p - 9.006-4 |
_Ca-138 <4 SOUT .
_ Ks-12 2.026-3 = = 1.42E-3
-1 L. 16E-4 | — § LT T —
T e COTT — COTT
__ Balla-140 1.60E-5 | - - 1.2¢6-6 |
__Ne-13 4 A26-2 |4 74E-2 - 1.126-2 |
 Ee-128 - - jain
Others (Specify) Cr-51 . J0E-3 - - 1.05€-2
Wn- 54 .S0E-3 -3 B.03-2 1.26€-3
fe-59 J1.39€-2 15.44E-3 |6.906-3 - -
Co-S7 B.0E-5 ]9.766-5 )5.006-5 P.12E-4 .04E-6
Nb-95 JJ0E-3  §3.426-3 |4.84E-3 ].70E- 1.21€E-
Ir-95 JBeE-3 11.84E-3 |2.72¢-3 - -4
Sb-122 kue <LLD aLp <ALp
Sb-124 3.506-4  }3.566-5 14.306-4 B.20E-4  |2.306-5
Sb-125 3.93-3 |7.146-4 J4.386-3 P.02-2 1.076-3
In-65 JJBE-&  12.34E-4 | 1.74E-4 [5.86E-4 <ALD
1-132 .126-4 Jaup 1.866-3 P 47E- <ALD
Sn-113 J08E-5  J<1d 1.73-4 -4 2.206-6
Ag-110m |8.36E-5 -4 - <ALd
We-181 9.92€-5 96E-5 P.62E-4 LD
Ru-103 <D awe 93-S A
In-113m | RO ) aip 76E-5 i) aw <LLD aLp
Ce-104 4.93-4 2.04E-4 2.86E-4 9.83-4  Aid = J.06E-4  ALD 10664
Xe-133m 2.586-4 .9_.7BE-5 <L 3.56E-4 <aip 2.09:-4 4.59% -4 7.08€-4
Mo%/Tc%a 2975 1.49%-4 <ALD 1.69-4 aimw aiv aib ap




TABLE 1.2-1 {continued)

SYROM MUCLEAD POVER STATION
EFFLVENT AND WASTE DISPOSAL SEMIASMML REpoRt som Ju'y-Dec. 1989
LIQUID EFFLUENTS

Loamiys | MY g AU 4 SEPT

ouesigal 0" g wv BT,

_ISQIOPES RELEASES  GuUARIES
0. tLiquld Efflgents
Sc-89 Ci et pee <Lp -
Sc-90 <Lp ———* .
fa-58 2.63K-3 | 2.566-3 | 2.49E-3] 8.68¢-) 6.44E-4 1. 35€-2 4.76€-3 1 89€-2
(o &0 2.206-3 § 5.90€-3 1 6.56E-3} '.93-2 | 3.05€-3 9.20€-3 8.95€-2 2.12%-2
_La-136 <UD 1 <uid §  <uup } <aud  f  lp ] 0 <«.0 | <aip AL
Ls-137 - 4.775-4 S 13-4 1.836-2 2.65E-4 §.956-5 | _1.496E-4 ,!‘-’
-1 2.686-5 | €. 46E-5 | 5. 2¢6-5) 1.246-4 1.506-4 8.90E-4 1.006-3 2 056-2
1-133 —SLD AP A LL/0 SIS T Y B T <|.y__1 S0¥X-5 | 5.0)85
— Bafia-140 AAD 1 J.BTE-S § J.BX 6] 4.25(-5 3.03€-6 9.79-4 #.3E-5 1.07%-3
_Ae-112 m&g.m.zm.uszj__us-c 8.74E-2 | 3.87¢-) 4751
Ae-115 1'L'it_-s__ml__4_sl.l.l1 = SR} 2.656-5 § 6.20E-5 | 8 86E-5
Others (Specify) Cr-5) 1.166-4 | 2.306-4 <aip | 3 esk-4 L0 1.216-3 2.25-4 ' 4em-1
Fe-59 1.99€-4 | B.136-5 ] <LiD | 2.406-4 3 Aip § 2.676-) | i 02-4 | 2.776-)
Nb-95 S.G0E-4 | 4. 4BE-4 | 2.726-4] 1.28€-3 | 4. 11€-5 | 6. 61€-4 | 3. 36E-4 | 1.04-)
Ir-95 2.23-4 | 1.57¢-4] 1.206-4) S.006-4 | 1.79€-5 | 1.796-4 | 2.20€-4 | 4.)68-4
Xe-13lm 1.33-3 1 2.79€-4 ] <lAP | L.60E-3 | <D )} 7.536-4 1 J8)-3 | 43860
Xe-133m -4 | S.60E-5 ] D § 7.036-4 § <l } S.026-4 | 2963 | J.eAE-)
Mo-99 IL.L_QLI___QM__L‘:.E__M____L‘;&_J._M__,HLI_
In-65 Aup § LJeE-S)  lp | LJOE-5 | <l } J8-5 | <l § JAM-S
$n-113 QAP | LJAGE-5 ) A.SME-5) 2.676-5 <@} <UD} S.056-5 ] S.00K-%
Co-57 <id <AiD | 1.686-5) 1.68€-5 | <D § A AME-S § A MJE-S § 2.786-5
_9b-12% <ALD AlD | 3.23€-5) 123E-5 | 2.64E-4 § <D | 6.566-5 | JAE-8
Br-82 <LLp AP § AP | <P 2.0-6 § Aub § L53-4 | LSIE-4
Ar-4} kP | <uup § <l | ol b} 2.266-5 | Je6E-6 | 26065
Be-113 gy___m___nu_ﬁ_sm___m__._m__ums__s.qn_a_
IS 4 o SN S - S '

* Analysis completed by offsite vendor. Results are mot avatlable at this time.
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TABLE 2.0-1

SYRON WMNCLEAR POMER STATION
EFFLUENT AND WASTE DISPOSAL SEMEANMIAL BEPOR’
SOLID RADISACTIVE wWASTE
onte _JAN.  veam 1389

1-3

1-20

1-26

i-30

Dispesition of Meterioel

DAN, Class A, LSA, drums, none

Dewatered Resin, Class A, LSA, Liner in Cask, non= Exclusive Use Sarmwell, SC 1773 1.46
Dewatered Resin, Class €, LSA, HIC in Cask, none Exclusive Use Barnwell, SC 1%.8 1%
Dewatered Resin, Class C, LSA, HIC in Cask, nome Exclusive Use Barnwell, SC 1358 537
Dewatered Resin, Class A, L5A, HIC in Cask, none Exclusive Use Sarnweil, SC 178 .9 $. 69
Exclusive Use Vendor fov 300 & 0%
Lompection {final burtal volume}
Dewatered Resin, Class A, LSA, HIC in Cask, none Exciusive Use Barnwell, SC i’8.9 24}
"oRTLY TOTALS ' 110 e




TABLE 2.0-1 (continued)

OYRON MM LEAR POMER STATION
EFFLUENT M@ WASTE DISPOSAL SEMIARML REPORT
SOLID RADTOALTIVE WaSFE

MONTH FFR. YEAR 1933 2

Dispesition of Meteria} Y
DAL | iDescriplise. Class Isse mwww
2-1 Dewatered Resin, Class A, LSA, tiner in Cask, none Exclusive dse Barnwell SC 177.3 .47
2-10 Dewatered Resin, Class A, LSA, Liner in Cask, none Exclusive Use Barnwel) SC 127.3 2.1
Z2-15 Dewstered Resin, Class A, 1SA, Liner fn Cask, none Exclusive Use Barnwe il SC 177.3 4 55
2-24 DAN, Class A, 1SA, drums, none Exclusive Use To Vendor 7 .23
for (final burtai volume)
Compaction
MDNTLY TOTA S M n39 7 87




TABLE 2.0-1 {continued)

SYRON MU LEAR POMER STATION
EFFIUENT A WASTE DISPOSAL SEmMIAERIAL REPORT
SOLID RAPTOALTIVE wWASTE

womts WARCH  veam 1989

Dlspesition of Materiel 3
DAIL § iDescristiss. Class o« Izse . Salidifying Ageat | Made of Irasapert | Lacins Par Jhismant
3-8 Dewatered Resin, Class A, LSA, Liner in cask, none Exclusive Use Sarnwell, SC i77.3 .07
3-13 Dewatered Resin, Class A, LSA, Liner in cask, none Exclusive Use Barmwell, SC 1773 0.9%
- Dewatered Resin, Class A, LSA, Liner in cask, none Exclusive Use Barmwell, SC V7.3 1.8
3-22 Dewatered Resin, Class A, LSA, Liner in cask, none Exclusive Use Barnweli, SC 177.3 0.7¢
3-29 Dewatered Resin, Class A, LSA, Liner in cask, none Exclusive Use Barnwell, SC V7.3 " 78
~
Fs
MONTILY TOFALS 5 RR7 5 44
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TABLE 2.0-1 (continued)

OYRON WMICLEAR POMER STATION =
EFFLUENT A WASTE DISPOSAL SEMIMSRML REPORT
SOLID RADIOACTIVE WASTE

omte  APRIL viam 1989
= Dispesition of Material
BAIE | Bescristine. Clasa . Iype . Jelidifyieg Agest | Made of Yzasspart |
4-10 DAM, Class A, LSA, Seavan, none Exclusive Use
-

417 DAM, Class A, LSA, Seavan, none Exclusive Use
4-19 Dewatered Resin, Class A, (SA, Liner in cask, none Exclusive Use Barnwell, SC 117.3 2.20

MDNTHLY TOTALS S 3 2740 2.

*Voiume sent to vendor nis is not final Burial volume



TABLE 2.0-1 (continued)

SYRON MICLEAR POMER STATION
EFFLUENT AMD WASTE STSPOSA! SENIAGRML REFeRT
SOLID RADIOACTIVE WASTE

monT MAY vean 1989
Dispesition of Material 3
BAIL | (Description. Class . Txpe . Seligifyleg Agcet | Mede of Irasspert | Sestissties | Velume far Shismesl (64 )
5-5 Dewatered Resin, Class A, 1SA, Liner in Cask, none Exclusive lse Barnwell, SC 1.3
5-11 Spent Filters, Class A HIC in cask, none Exclusive Use Barnwell, SC 3.4 i
5-16 Dewatered Resin, Cless A, L5A, Liner in cask, none Exclusive Use Barnwell, SC i77.3 0.68
5-26 Dewatered Resin, Class €, LSA, HIC in cask, none Exclusive Use Barnwell, SC 734 269
MONTMLY TOTALS
4 Al 25
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TABLE 2.0-1 (continued)

SYRON MUCLEAR POWER STATIONM

EFFLUENT AND WASTE DISPCSAL SENTAIBRML REPORT
SOLID RADIGACTIVE WASTE

TR Juiy VEAR (985 2

Disposition of Material
_-Kjw «June . Salidifying Ageal | Made of Irasspert | Destissclios | Veleme Par Shismest (78 ) | Curies Par Shismentd
7-% Dewatered Resin, Class A, LSA, HIC in Cask, None Exclusive Use Barnwell 177.3 46
7-7 Dewatered Resin, Class A, LSA, Liner in Cask, None Exclusive Use Barnwell 773 72
J-13 ] DAM, Class A, LSA, Seavan, None Exilustive Use Vendor for 2% 0 029
Compaction] {(Final Burial Volume)
7-19 | Dewatered Resin, Class A, LSA, Liner in Cask, None Exclusive Use Barnwell 177.3 2 16
=
MONTILY TOTALS P 829 2.




2256 0

= .
£ SIVIOL AWinon
{angop (PLng [PuLg) 661} reden)
[ 11 20§ OPUIN IS AAISAON]
€ ££% | | 3museg ISH IMSHONY
Y] TYRSSETES T SENEN | WSTYRUTTSSY | YTIGATUVI] JU SPON
3

JuoN “swnsg ‘yS1 Y SSPED “WYD

JUOKN ‘WSS UL VL] WS VW SSPL) “uisay PasIIemag

T yeeey TSR Bt I
(12030 jo voyiisods,g

“YYE[Y TUSTYEIIEaY) |

TTURBET Ww3a  15ADAY  MANGM
1Swn 3A11IVOIGVE 81105
190438 TWRSHWINIS WSO4SIE JISYR OV ININ1IEI
WOIIVIS 304 3V 1NN NORAS

(panuijuwod) [-0°2 3199l

{ Jan |

i

29



0t

TABLE 2.0-1 (cont inued)

BYRON MUCLEAR POWER STATION
EFFLUENT AMD WASTE DISPOSAL SEMIAMMGMAL REPWT

SOLID PADIOACTIVE WASTE
September ygam 1989

Dispesition of Material

DAIE ! (Descrigption, Class . Type . Selidifying Agent | Mode of Iracspert | Destisatios | ¥elume Per Shipmeel (I8 ) ; Curiss Par Shismest
9-15 | Dewatered Resin, Class A, LSA, Liner in Cask, Kone Exclusive Use Barnwell, SC i77.3 4.4
9-22 | Dewatered Resin, Ciass A, LSA, Liner in Cask, None Exclusive Use Barnwell, SC 177.3 1. 06

MONTHLY TOTALS: 2° 5 5 &
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TABLE 2.0-1 (continued)

SYRON WMUCLEAR POMER STATION
ESFLUENT AND WASTE DISPOSAL SEMIARMAL REFORT
SOLID RADIGACTIVE WASTE
MOMTH _Oclober VYEAR _ 1383

Dispesition of Materisl

BAIE | (Qescristise. Claas . Izsa . Selidifyisg Ageat | Wade of Irassperi | Destisstiss | Veluse Por Shismest (11 ) | Curies Par Shissmead .
10-6 | Cewatered Resin, Class A, LSA, Liner in Cask, None Exclusive Use Barmwell, SC i71.3 0.205
10-16| Dewatered Resin, Class A, LSA, Liner in Cask, None Exclugive lise Barnwell, SC i77.3 1.%
10-161 Dewatersd Resin, Class A, LSA, Liner ir Cask, None Exclusive Use Barnwell, SC 1391 114
10-30] DAM, Class A, LSA, Drums, None Exclustive Use Vendor for a7 0.9
Compaction {Final Burta! Volume)
MONTHLY TOTALS: ROK 3 ez
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TABLE 2.0-1 (continued)

SYRON MUCLEAR POWER STATION
EFFLUENT AMD WASTE DISPOSAL SEMIAMMUAL REPORT
SOLID RADIGACTIVE MASTE

MoMin November wEam 1989

i Dispesition of Raterial
‘DAIE | (Descristion. Class . Iyse . Selidifyieg Agest | Hede of Irasspert | Destisaties | Velume Par Shismeat (ff i | Curies Par Shisment.
11-1 [Dewatered Resin, Class A, LSA, Liner in Cask, Mone Exclusive Use [Barnwell, ST 177.3 0.0%
11-2 [DAW (Fuel Racks), Class A, LSA, Steel Box, None Exclusive Use Richiand, W 8.6 S.SI-S
11-2 |DAN {Fuel Racks), Class A, LSA, Steel Box, None [IC'US.’VQ Use Rir iland, & 196 0 7 S4E-S
11-6 |Dewatered Resin, Class €, (SA, HIC in Cask, None Exclusive Use {Barnwell, SC 73 4 2N
11-20{ Dewatered Resin, Class B, LSA, HIC in Cask, None Exclusive Use Barnwell, SC 135.8 5.4
11-20f VAN, Class A, LSA, Drums, None Exclusive Jse Richiand, ¥ 636 0 .86
11-27] Dewatered Resin, Class A, LSA, Liner in Cask, None Exclusive Use Barawell, SC 135.8 9. 01
MONTHLY TOTALS © 7- 1420 3%




£t

TABLE 2.0-1 {continued)
RYRON MUCLEAR POMER STATION
EFFLUENT AMD WASTE DISPOSAL SEWIAMMUAL REPORT
SOLID RADIGACTIVE WASTE

wouty December ygug 1989
Dispesition of Matertal .
DAL | (Descristisn. Class . Typa . Seligifyieg Agesl | Mode of Irassperi | Destisaties | ¥elwme Per Shismeat (fL ) |
12-4 | DAN, Class A, LSA, Drums, None Exclusive Use vendor for 320 2 828
Compaction
12-5 | DAW (Fuel Racks), Class A, LSA, Steel Box, None Exclusive Use Richland, W 197 5 Wi-5
12-5 | Dewatered Resin, Class &, LSA, HIC in Lask, None Exclusive Use Barnwell, SO 178 .9 37
12-12] DAN (Fuel Recks), Class A, LSA, Steel Box, None Exclusive Use Richiand, ¥ 17.5 7 768-6
i 177 .3 0 %2
12-13] Dewatered Resin, Class &, LSA, Liner in Cask, None Exclusive Use Barnwell, SC
12-18] DA, Class A, LSA, Drums, None Exclusive Use Richland, ¥ &30 BE -8
12-19] DAN, Class A, LSA, Seavan, None Exclusive Use Vendor for 928 008
Compaction
12-2G1 Dewatersd Resin, Class A, LSA, HIC 1a Cask, None Exclusive Use Barnwell, SO 177 3 11
i2-26! Dewatered Resin, Class A, LSA, HIC in Cask, None Exclusive Use Barmwell, SO 177 .3 0.703
HONTHLY TOTM S 9 IR T
* Yolume sent tc vendur Thes 15 mot final burrel suluee




FIGWRE 3.1-1

Estimated Cumylative Gamma Dose (in mrem)
from the Byron Station for the period
Janyary-December 1989

lsopleth Labels
Small figure - muitiply by 10°5
Large figure - multiply by 10°5
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Estimated Tota) Concentrations (in pCi/m3)
of Noble Gases from the Byron Station for

w5

the period January-December 1989
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FIGWRE 3.1.3

Estimated Tota) Concentrations (im pCi/m3)
of lodine from the Byron Station for the
period January-December 1989

Isopleth Labels
Small figure - multiply by 106
Large figure - multiply by 10'6
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FIGURE 3.1-4

Estimated Total Concentrations (in pCi/m3)
of Particulate Matter from the Byron Station
for the period January-December 1989

isopleth Labels
Small figure - multiply by 10°
Large figure - multiply by 10°
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TABLE 3.1-1

SYRON UNIT ONER

1909 ANNUAL REPORT
RAKIRUR DOSES RESULTING PROR AIRBORNE RELEASES
PERIOD CF ABLRASE « 01,0199 70 12/31/09  CALCULATED 01/16,90
INFANT RECEPTOR

18T iND irp TR
TYPR QUARTER QUARTER QUARTER TER ANNUAL

JAN-AAR APR-JUN JuL-ser -08&C
GARMA AlR $.378-08  9.378-08%  S.07R-04 3.37R-04¢ 1.06e-03
( NRAD ) (s ) (88 ) (88 (sg ) (s )
BETA AIR 1.318-04 3.97e-04 3.438-0) 1.33g-03 4.308-03
(MRAD ) (s ) (8 ) (S8 ) (88 ) (S8 )
TOT. BODY 1.348-08  2.388-0%  1.508-04 0.398-08 2.71e-04
(RREN) (88 ) (8¢ ) (88 ) (88 ) (88 )
SKIN 1.108-04 2.018-04 1.238-03 6.758-04 2.218-03
(AREFK " (88 ) (s ) (88 ) (S8 ) (88 )
ORGAN 1.938-02 5.07m-08  6.32B-04 1.208-03 j.lie-02
(MREN) (NE ) (Ne ) (NE ) (NE ) (NE )

TEYROID TRYROI THYROID TRYROID TRYROID

THIS 18 A REPORT POR THE CALENDAR YEAR 1909

CONPLIANCE STATUS - 10 CFPR 50 APP. 1!
INFANT RECEPTOR

D — N OP APP I, cccecncennes
QTRLY LST QTR IWND QTR JRD QTR 4TH QTR YRLY O\ OF
OB  JAN-RAR  APRJUN  JUL-SEP OCT-NOV OBJ  APP.I

GAMMA AIR (KRAD) 5.0 0.00 0.00 0.01 0.01 10.0 0.01
BETA AIR (ARAD) 10.0 0.00 0.00 0.02 .01 0.0 0.02
TOT. BODY (MREW) 3.5 0.00 0.00 0.01 0.00 5.0 0.01
SKIN (NRER) 7.8 0.00 0.00 0.03 0.01 1.0 0.01
ORGAN (NREN) 7.8 0.39 0.00 0.0 0.02 18.0 0.1

TEYROID THYROID  THYROID  TEYROID THYROID

RESULTS BASED UPON
ODCR REVISION 11
UPDATE C35204
FEBRUARY 1986



TABLE 3.1-1

(cont inued)

BYRON UNIT ONB

1909 ANNUAL REPORY

RAXINUN DOSES RESULTING PRON AIRBORNE RELEASES
PERIOD OF RELEASE - 01,/01,89 10 12/31/09

ADULT RECERPTOR

it
TYPR QUARTER
JAN-RAR
GAMRA AIR $.378-08
( MRAD ) (88 )
BETA AIR 3.318-04
{ ) (88 )
TOT. BODY 1.34p-08
(KREW) (s )
SKIN 1.108-04
( KREN) (88 )
ORGAN i1.900-02
(MREW) (Ng )
TEYROID

iND
QUARTER
APR-JUN
9.37%e-08
(.l )

’70-04
1 lllJO$
3 OII-OC

7.‘..-0'
(B8R )

TEYROID

rp
QUARTER
JUL-sEp

L] l’l-O‘

) )
1.233-01

38
! 13.-04
(B8R )

TEYROID

THIS 18 A REPORT FOR THE CALENDAR YERAR 1909

CONPLIANCE STATUS - 10 7R S0 APP.

ADULT RECEFPTOR

sasssscssens § OF AP 1.
QTRLY 18T QTR
OBJ  JAN-RAR  APR-JUN

GARRA AIR (MRAD)
BETA AIR (WRAD) i
TOTY. Y (NREN)
SKIN (MREN)

ORGAN (KRER)

d Ao Ww
PSR O
OO0

IND QTR

0.00
0.00
0.00
0.00
0.00

TRYROID

39

0.01
0.02
0.01
0.02
0.01

TEYROID

IRD QTR
JUL-SEP

oocoCco

.-
PPAPOO
coooco

>

CALCULATED 01/16/90

ANNUAL

I.OOI-OD
‘. Jl.-ﬂl
(8%

l 71lo°C
(8% )
3 31.-0!

3 070-03
(NE )

TRYROID

YRLY \or
osJ APP. I

0.01
0.02
0.01
0.01
0.1

THYROID

RESULTS BASED UPON
ODCH REVISION L1
UPDATE CS204¢
FEBRUARY 1986



TABLE 3.1-1 (continued)

SYRON UNIT TWO

1909 ANNUAL REPORT
RAXINUR DOSES RESULTING PROM AIRBORNE RELEASES
PERIOD OF RELEASE - 01,0189 70 12/31/09  CALCULATED 01,1690
INFANT RECEPTOR

187 iNp D “ra
TYPR QUARTER QUARTER QUARTER QUARTER ANNUAL
JAN - RAR APR-JUN JUL-SRP? ocT-nRC
GANRA AIR 1.730-04 25!-0’ d lll-“ 0. 0%k-04 1. SZI*O!
(RRAD ) (88 ) (SR (58 ) (88
BETA AR 7.348-04 3 JOI-O‘ i, 00!-0) J.3%e-0) 0 1”-“
( NRAD ) (88 ) (88 (se (88 )
TOT. BODY 4.208-08 1.”.4‘ 1.3300“ 1.008-04 ) "I-OC
(KREN) (88 ) (8% ) (88 ) (88 )
SKIN 3.578-04 1.198-0¢ 1.018-0) 1.648-03 l 11!-0)
(AREN) (88 ) (s ) (8¢ ) (88 ) st
ORGAN 2.93e-02 $.070-0% 2.118-04 4.758-08 2 '63-03
(KREN) (NE ) (NE ) (NE ) (NE ) (NE )
THYROID TEYROID THYROID TEYROID THYROID

THIS IS A REPORT POR THE CALENDAR YEAR 1989

CORPLIANCE STATUS -~ 10 CPR SO0 APe. 1!
INFANT RECEPTOR

PRRR—— T Y | T SR,

QTRLY IST QTR IND QTR JRD QTR 4TH QTR YRLY \ OF

o JAN-RAR  APR-JUN  JUL-SEP OCT-NOV OBJ APP. 1

GAMRA AIR (NRAD) $.0 0.00 0.00 0.01 0.02 0.0 0.02
BETA AIR (RRAD) 10.0 0.01 0.00 0.02 0.03 0.0 0.03
TOT. BODY (NREN) .8 0.00 0.00 0.00 0.01 $.0 0.01
SEIN (RRER) 7.8 0.00 0.00 0.01 0.02 15.0 0.02
ORGAN (MREN) 7.8 0.39 0.00 0.00 0.00 15.0 0.20
TEAYROID THYROID  THYROID THYROID THYROID

RESULTS BASED UPON
OpCY REVISION 1)
UFDATE C85204
PEBRUARY (986

a0



PERIOD OF RELEASE - 01,0109 TO 12/31/09

TYPR

GANRA ALR
(RRAD)
BETA AIR
( KRAD )
TOT. MODY
(KREM)

SKIN
(NRER)

ORGAN
(MREN)

TABLE 3.1-1

(continued)

BYRON UNIT TWO

1909 ANNUAL REPORT
RAXIAUR DOSES RESULTING PROM AIRBORNE RELEASES

ADULT  RRCEPTOR

187
QUARTER
JAN-RAR

1.738-04

TEYROID

IND
QUARTER
APR-JUN
$.358-0%
(s )
1.008-0¢
(88 |
1. 36e~08%
(88 )
1.198-04
(S8 )
7.508-08
(SR )
THYROID

inp
([UARTER
JUL-SEP

4. 0ae-04
(s8 )

(Ese )
THYROID

THIS IS A REPORT POR THE CALENDAR YEAR 1989

GARKA AIR (NRAD)
BETA AIR (KRAD)
TOT. BODY (MREN)
SKIN (MREN)
ORGAN (RRERM)

COMPLIANCE STATUS - 10 CPR 50 APP.

ADULT RECEPTOR

TR smessnaeen ‘ °' u' !.
QTRLY 1ST QTR IND QTR

o8y JAN=-RAR APR-JUN

$.0 0.00
10.0 0.01
.5 0.00
7.8 0.00
7.8 0.26
TEYROID

0.00

TEYROID

4]

0.01
0.02
0.00
0.01
0.00

THYROID

CALCULATED 01/16/%0

ATH

QUARTER ANNUAL
oCT-DRC

8.098-04 1.52e-33
(88 ) (s )
3.,23-03  6.198-0)
(88 ) (8 )
2.088-04 3.008-04
(s ) (s )
1.648-01 ij.1de-02
(S8 ) (8 )
$.498-08 2.01p-02
(se ) (NE )

THYROLD THYROLID

!

AR -

D QTR
JUL-SEP

ATH QTR YALY A OF
OCT-NOV  OBJ APP .1

0.02 10.0 0.02
0.0} 0.0 0.03
0.01 $.0 0.01
0.02 1.0 0.02
0.00 18.0 0.13
THYROLID THYROID

RESULTS AASED UPON
ODCH REVISION 1)
UPDATE C85204
PEBRUARY 1986



PERIOD OF RELEASE - 01,01,89 70 12/31,89

TABLE 3.2-1

BYROKR UNIT ONB
ADULT RECEPTOR

1909 ANNUAL REPORT

RARINUR DOSES (MREN) RRSULTING PROR LIQUID EPPLUENTS

187

CALCULATED 01/16/90

IND inp are
DOSE TYPR QuUARTER QUARTER QUARTER QUARTER ANNUAL
JAN-RAR APR-JUN JUL-SEP oCT~-DBC
TOTAL 1.658-02 S, 492-03 1.208-03 §.498-04 2.308-02
MODY
INTERNAL 1.748-02 1.378-02  2.358-03 1.018-03 4. aae-02
ORGAN
GI-LLL GI-LLt GI-LLt GI-LLl Gl-LLl
THIS IS A RENORT POR THE CALENDAR YRAR 1989
CORPLIANCE STATUS - 10 CPR S0 APP. 1
cnmnesvenncs § OF APP 1, ccccmncacnes
QTRLY 1ST QT IND QTR IRD QTR ATH QTR YRLY v or
oy JAN~RAR APR-JUN JUL-SEp OCT-NOV osd APP .1
TOTAL BODY (MREM) 1.9 1.10 0.3 2.08 0.04 1.0 0.79
CRIT. ORGAN(NREN) §.0 0.58 0.28% 0.08 0.0¢ 10.0 0.44
Gr-LL: GI-LL: SI-LLl GI~LL GI-LLt

a2

RESULTS BASED UPON
ODCH REVISION 11
UPDATE C8204
PEBRUARY 1986



TABLE 3.2-1 (continued)

BYRON UNIT TWO
AZULT RECEPTOR

1909 ANNUAL REPORT
AAXINUN DOSES (MREN) RESULTING PRON LIQUID EPPLUENTS
PERIOD OF RELRASE -~ 01,01/89 1O 12/31,89 CALCULATED 01/16/90

187 IND IR0 4TH
DOSE TYPSR QUARTER QUARTER QUARTER QUARTER ANNUAL
JAN-RAR APR-JUN JUL-SE? oCT-nEC
:g:h& 1.658-02 S, 498-0) 1.208-03 $.498-0¢ 2.38k-02
Y
INTERNAL i.748-02 1.278-02 2.3%e-0) 2.018-03 4. 44p-02
ORGAN
GI-LL1 GI-LL1 GI-LLI GI-LLe GI-LLt
THIS 18 A REPORT FOR THE CALENDAR YEAR 1989 ©
CORPLIANCE STATUS -« 10 CPR S0 APP. 1
cnsnnncncces § OF APP [, cococcccncns
QTRLY 18T QTR IND QTR IRD QTR 4TH QTR YRLY \or
osy JAN-~RAR APR-JUN JUL-SEP OCT-NOV oW APP. !
TOTAL BODY (MREW) 1.8 1.10 0.3 0.00 0.04 3.0 0.79
CRIT. ORGAN(NREN) 5.0 0.58% 0.28 0.08 0.04 10.0 0.44¢
GI-LLt GI-LLI GI-LLl G1-LL: Gl-LLl

RESULTS BASED UPON
ODCR REVISION 11
UPDATE CS5204
FEBRUARY (986
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FIGURE 5.0-2
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Byron Station

TABLE 5.0-1

Radiological Environmental Monitoring

Locations

BY-0! Byron

BY-02 Suliman Valley

BY-03 Nearsite-East

BY-04 Paynes Point

BY .05 Nearsite-South

B8Y-06 Oregon

BY-07 Mt Morris

BY-08 Leafl River

BY-09 Woodland Creek
BY-12 Oregon Pool of Rock River
BY: 13 Rock River, Upstream
BY-14 Offsite Well Water
8Y-15 J. A. Reeverts Pine Hill Dairy
BY-17 Whitten Holstein Dairy
BY-18 McCoy Farmstand Well
BY-19-1 966 E Weld Bark Rd
BY-19-2 6993 N River Rd
BY-20 Kenneth Reeverts Farm
BY 21 Near Site N

BY-22 Near Site ESE

BY-23 Near Site §

BY -24 Near Site SW

BY-25 Bil! Leupkes Farm

CENSUS
Dairy
Residence

48

Cooling Hater

Fish
lLlake Hater

Milk

o rHERD

Public Hater
Sediments

Surface Hater
Ground/Hell Hater

Vegetables

Rabbi ts
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00. .
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TABLE 5.0-2
BYRON STATION

ENVIRONMENTAL RADIOLOGIAL MONITORING PROGRAM, SAMPLING LOCATIONS

1. AIR SAMPLERS

Distance Direction
Site Coded Location (miles) 1P
BY-01 Byron 3.5 2%
BY-02 (C) Stillman Valley 6.2 56
BY-03 Nearsite - East 3.8 8%
BY-04 Paynes Point 4.5 140
BY-05 Nearsite - South 3.6 180
BY-06 Oregon 4.6 213
BY-07 (C) Mt. Morris 7.8 240
BY-08 (C) Leaf River 7.0 318
BY-2i Nearsite North 0.3 9
BY-22 Nearsite East-Southeast 0.3 101
BY-23 Nearsite South 0.6 182
BY-24 Nearsite Southwest 0.6 229
2. TLDs
a. Same as no. 1
b, Special TLD Samplers
Distance Direction
Site Code (miles) (°)
Inner Ring
BY-101-1,2 1.2 13
8Y-102-1,2 1.0 25
BY-103-1,2 Ty ' 51
BY-104-1,2 1.4 64
BY-106-1,2 3.3 84
BY-106-1,2 1.4 108
BY-107-1,2 1.4 141
BY-108-1,2 0.6 158
BY-109-1,2 0.6 183
BY-110-1,2 0.6 201
BY-111-1,2 0.9 235
BY-112-1,2 0.8 247

8 Control (reference) locations are denoted by a "C" after site code., All
other locations are indicators.
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TABLE 5.0-2 !continued)
BYRON STATION
ENVIRONMENTAL RADIOLOGIAL MONITORING PROGRAM, SAMPLING LOCATIONS

2. TLDs
b. Special TLD Samplers (continued)

Distance Direction
Site Code (miles) (*)
BY-113-1,2 0.7 270
BY-114-1,2 0.8 298
BY-115-1,2 1.0 314
BY-116-1,2 1.4 329

Outer Ring
BY-201-1,2 4.8 360
gY-202-1,2 4.5 13
BY-203-1,2 5.1 4?2
BY-204-1,2 4.2 66
BY-205-1,2 3.9 89
BY-206-1,2 4.2 112
BY-207-1,2 4.2 140
BY-208-1,2 4.1 159
BY-209-1,2 3.8 189
BY-210-1,2 3.6 218
BY-211-1,2 5.2 238
BY-z12-1,2 6.9 257
BY-213-1,2 5.0 280
BY-214-1,2 4.8 298
BY-215-1,2 5.8 322
BY-216-1,2 4.8 337
Distance Direction

Site Code? Location (miles) (*)

BY-15 Warren Danakas Dairy - 110

BY-17 (C) Whitten Holstein Dairy 9.0 270

BY-20 Kenneth Reeverts Farm alk 37

BY-25 Bi11 Leupkes Farm 3.7 190

2 Control (reference) locations are denoted by a "C" after site code. All
other locations are indicators.
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TABLE 5.0-2 (continued)

BYRON STATION

ENVIRONMENTAL RADIOLOGIAL MONITORING PROGRAM, SAMPLING LOCATIONS

VEGETABLES

Location
966 Fast Weld Park Road

BY-19-2 6993 North River Road

GROUND/WELL WATER

site Code Location

BY-14 CECo Dff-site Well

BY-18 McCoy Farmstead
(CECo-owned well)

SURFACE WATER

Site Code Location

BY-09 Woodland Creek
BY-12 Oregon Pool of Rock River
BY-13 Rock River Upstream

Legation

Oregon Pool of Rock River
Rock River Upstream

SHORELINE SEDIMENTS

Site Code Location

BY-12 Oregon Pool ¢f Rock River
BY-13 Rock River Upstream

Distance

Distance

(mileSQ'
5% |
0

Distance
(miles)

o1
5
6

Distance
(miles)

Distance
(miles)

4,
?

Direction
(°)
200
200

Direction

Direction
(°)

320
213

0?
Ve

Direction
(°)

213

/&

Direction




Tadle 5.0-2 (continued)

BYRON STATION

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM, SAMPLE COLLECTION AND ANALYSES

i, location ~~  (ollection Type of Frmy
Sw!e Medta Coded Site Frequency m!yﬂs of Anelysis Remarks
1. Afrborne 8y-1 Byron Cont {nuous Gross bdeta Weekly On al) semples.
Particulates 8y-2 {c) Stiliman Valley operation Gamma [sot Quarterly On quarterly composites from each location,
8Y-3 Nearsite Fast for » week Gamma Isot Meekly If gross beta activity in alr particulete
BY-4 Paynes Point samples >10 times the yesrly mean of
aY-5 Nearsite South control samples.
BY-§ Oregon Filter Weekly
ay-7 (C) M. Morris Exchange
BY-8 {C) teaf River
BY-21 Near Stite North
fy.22 Near Site East-Southeast
8Y-23 Near Site South
BY-24 Near Site Southwest
:\,; = 3 B Tl o S I = el e e et e e e R ) o o
2. Airborne Same as 1. Cont inuvous -1 Weekly On 2l) samples.
fodine operation
for a week
3. Alr Sampling Same as 1. -- Test and Weeily On 2ll samples.
Train Maintenance
4@ Te Seme as ) Quarteriy Gamma Quarterly Two sets at all AP locstions. One set
read quarterly. Second set read if
8y-101-1,2 Inner Ring required by Commonwealth fdison. At other
|o7 ;.; Yocatfons, a!) sets read quarteriy.
04-1,2 Mintmum of two TiLOs per set.
105 3.2
106-1,2
0r-1,2
wa-l.z
09-1,2
no 1,2
1m-1.2
1nz-1.2
13-1.2
114-1,2
115-1,2
116-1,2

¥ Control (reference) locations are denoted by & “C” in this column.

A1l other locations are indicators.
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TABLE 5.0-2 {continued)
BYRON STATION
ENVIRONMENTAL RADIDIOGICAL MONITORING PROGRAM, SAMPLE COLLECTION AMD ANALYSES

MRS T - - TR L Type of Frequency
Sample Media Code? Site Frequency Analysis of Analysis
4. Nb's 8Y-201-1,2 Outer Ring
{continued) 202-1,2
203-1,2
204-1.2
205-1,2
206-1,2
207-1,2
208-1,2
209-1.2
210-1,2
211-1,2
212-1,2
213-1,2
214-1.2
215-1,2
216-1,2
5. Mk 8Y-15 W. Danekas Semimonthly [-131 Semimonthly On all samples.
May-October Games Isot. May-October
8y-17 (¢} Whitten Holstetin
Daliry
Monthly
8y-20 K. Reeverts Monthly November -April ~
November -April
8y-25 8111 Leupkes Farm Monthly
6. Vegetables 8Y-19-1 Annually at  Gamma isot Annually four varieties from each location as
BY-19.2 rarvest avatlable at harvest. (Gamma tsotopic on
edible portion only.)
7. Ground/Well BY-12 CECo Dff-site well Semimonthly Gross beta Monthly On monthly composite for each location.
water 0ffice Gamma 1sot Monthly On monthly composite for each loca*ion.
B7-18 McCoy Farmstead Tritium Quarterily On quarterly composite for each location.
1-1n Semimonthly On semimoothly composite when dose calcu-
lated for water consumption s greater
than one mrem per year.
B. Surface viter 8Y-09 Woodland Creek Weekly Tritiom Quarterly On gquarteriy composite from each locatica.
8Y-12 Oregon Pool of Gamma [sot Monthly On monthly composite from each location.
Rock River
e8y-13 (¢} Rock River, upstream

e e e e S e et e et o o o i v o

® Control (references) locations are denoted by & “C” in this column. A1] other locatfions are fndicators.
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TABLE 5.0-2 {continued)
BYRON STATION
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM, SAMPLE COLLECTION AND ANAL YSES

Sl s e AR ____ Collection Type of Frequency
Sample Media Code? Site frequency Apalysis of Analysis Remarks

9. Fish By-12 Oregon Pool of Three times Gasma Isot Three times From Oregon pool of Rock River, on «dible
Rock River 2 year, & year, portions only. At least two specles.
BY-13 Rock River, upstream Spring,

and Fall
10. Shoreline BY-12 Oregon Pool of Semiannual Gamma Isot Semtannual On all samples

Sediments Rock River

BY-13 Upstream of
Oregon Dam

1. Dairy Census a. Site boundary to 2 miies -~ 2. Enumeration Annually During grazing season.
by a door-to-
door or equiva-
lent counting
techaique .

b. 2 miles to 5 miles -- b. Enumeration Annually During grazing season.
by using
referenced
information
from county
agricultural
agents or other
reliable sources.

C. At dairfes listed in Item 5. -- c. Inquire as Annually During grazing season.
to feeding
practices:

1. Pasture only.
2. Feed and chop only.

3. Pasture and feed; if
both, ask farmer to
estimate fraction of
food from pasture: <25%,
25-50%, S0-75%, or >75%.

12. Nearest In al) 16 sectors up to 5 miles Rnnualiy During growing season.
Residence Census

? Control {reference) loczitons are denoted by a “C* in this column. Al other locations are indicators.
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TABLE 5.0-3

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Facility  Byrom Nuclear Power Station

Docket No.

S0-45%, S50-455

Location of Facility aht 111inois Reporting Period
Y. e

Ist Quarter 1989

] indicator Location with Highest Control
Sample Type and Locations Quarterly Mean _____} ‘ocationms Number of
Type Number of Meand an Mean? Non-rout ine
{untts) analyses o Range Location #ange 2 ange Resulits
»-‘—_—--»--.--—‘---qb.-_-‘-.-‘-_-—_.-—.___—._-__.-_-.1;- ------ ——— v (e e s el . . s  —
Air Particulates Gross Beta 156 0.01 | 0.032 (117/117)] By-28, Wear-site S.W.{ 0.035 (13/13) | 6.631 (3/39) 1]
{pC1/m°) {0.012-0.066) 0.65 ¢ 229° (0.023-0.066) | (0.015-0.05)
Gamma Spec. 12 0.0t <D atp Q
S —. SRS e (S — - —— B e i
Airborne lodine -1 156 0.07 <«aib - - aip a
(pCt/m3)
=t e A o e B e et T e W
Gaswma Background Gamma Dose 12 3.0 12,2 {9/9) By-22, Onsite 15.3 (11} 1.5 (3/3 0
{TLDs) (mR/Qtr.) (9.6-15.3) 0.3s 1 - (10.9-12.6)
Hitk -1 11 0.5 %40 - - aip L]
{pCi/Y) Gamma Spec. 11
Cs-134 50 <iLh - - «\9 0
Cs-137 5.0 <«id - - «aib a
Other Gammas 10.0 <1 - - atd L]
i T R SN L R TR sl
Surface Water Gamma Spec. 6
{pCi1/1) Cs-134 10 ath - - @i 0
Cs-137 10 arp - ain 4]
Other Gammas 1S <iLiD - - ain o
Tritive 3} 200 596 (1/2) By-12, Downstream of 596 (1/2} i L]
intake .5 =1 213°
— - _— s ———
well Water Gross Beta S 1.8 <LiD - mone 0
{pCt/) Gamma Spec. 5
Cs-134 10 aib - - None a
Cs-137 10 <aib - - None 0
Other Gammas 15 <10 - - None [}
Trittue 2 200 als - - None 0
P e B EECENTr TN

2 mean and range based on detectable measurements only.

Fraction indicated in parenthesis.
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TABLE 5.0-4

ENVIRONMENTAL RADIOLOGICAL MONITOR ING PROGRAM QUARTERLY SUMMARY

Mame of Facility  Byron Muclear Power Stetion  Dockat Mo. 50-858, 50-455
tocation of Facility Ogle, 1111inois Reporting Perfod  2nd Quarter 1989
{County, State)
= el P e
ndicator Locatfon with Highest Control
Sample Type and tocations  _Quarterly Mean 1 (ecations Number of
Type Number of Meand Hean Mean? Non - rout ine
{Units} Analyses o Range Ltocation Range Range Results
Air Particulates Gross Beta 156 0.01 | 0.021 (lléllv) Ry-06 On,an 0.024 (13/13 0.620 (mn& [}
(pC1/m3) (0.005-0.082) | 4.6 mib 213 (0.015-0 042) {0 010-0.935
Gamma Spec. 12 0.01 aLp - - ain 0
Alrborne fodine 1-131 156 0.67 aty - - ain L
(pci/ad)
Gamma Rackground Gamma Dose 12 3.0 16.0 (9/9) By-05, Near site Soutd 13.0 {1/1) 14.6 (3/3) 0
(TLDs) (emR/Qtr.) (11.0-19.0) 3.6 mt @180° - {13.3-15.8)
b pry 4 — — +
Milk -131 0. aLp - - <aiLp 0
{pCi/1} &-a Spec. 53
Cs-134 5.0 <aip - - <6 o
Cs-137 5.0 <«atb - - <id 0
Other Gammas 10.0 aip - - aip ]
- S— "—ﬁb'*‘""—"—*
Surface Water Gamma Spec. 9
{pCt/Y) Cs-134 10 <W@tp - - L o
Cs-13/ 10 <o - - alp L]
Other Gammas 15 atip - - 10 a
Tritiem 3| 200 790 (1/2) By-12, Downstream of 790 (1/2) “Qip n
intake 4.5 mt@ 213°
well Water Gross Beta 6 2.4 aLo B - tone e i
{pCt/1) Gamma Spec. 6
Cs-134 10 <L - - None 0
Cs-137 10 aib - - None L]
Other Gammas 15 <19 - - None 0
Tritium 21 200 <aLp - - _] None 0
R = = ==
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TABLE 5.0-4 (continued)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM QUARTERLY SUMMARY

Name of Facility Byron Nuclear Power Station Docket Mo. 50-454, 50-455
location of Facility le, 1ilinois Reporting Perfod 2nd Quarter 1989
s e
Indicator loc:tion with Highest Control
Semple Type and Locations futs 1y Mean Locattons Number of
Type Number of Rean? Meand Non -rout ine
{untts) Analyses ne Renge Location Range : Range Results
Fish Gasma Spec. 4
ipCi/g wet) Cs-134 6.1 aip - - “@p 0
Cs-137 0.1 ain - - <iip 0
Other Gammas 0.13 <t - - “aLp 2
Bottom Sediments famma Spec. 2
{pCi/g ary) Cs-134 0.1 410 - - a0 0
Cs-137 0.1 <tip - - <o 0
Other Gammas 0.2 Qle, - - <ip e
s

® Mean and range based on detectable measurements only. Fractions indicated in parentheses.



TABLE 5.0-5

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM QUARTERLY SUNMAR Y

Name of Facility Byron Nucliear Power Station Docket ¥o. 50-454, 50-855

le, IMlinols Reporting Perfod  3rd Quarter 1989
ou?ty, State)

Location of Facility

{’ Indicator Location with Highest Control
Sample Type ang Locatfons Quarterly Mean Locations Number of
Type Number of Meand Mean Meand Non -rout ine
{Untts) Analyses o Range Locatfon Ranae Range Results

- - e ————————————————————————— ——— e

Afr Particulates Gros< Beta 0.01 | 0.022 (1177117} By-21, Nearsite Nerth | 0.025 (13/13} 0.021 (39739} 0
(p(l/m‘\ {0.006-0_041) 0.7 mt 9° {0.018-0.038) | (0.6007-0.034)

Gamma Soec. 0.01 atp - - <aip 0

- e ———————

1-131 0.07¢ aip
{pC1/m3) -

B ———————— ——~

By-22, Onsite ESE 18.0 (/1) 1.0 {3/7)
{13.3-14.4)

arb

Gamma Background Gamma Dose 7 g 15.1 (9/9)
(TiDs) {mR/0tr.) {11.4-18.0) 0.3 ml 101°

Milk 1-131 5 - - ain
(pCi/}) Gamma Spec.

Cs-13% - atp

(s-137 - - aLn

Mt her Gammas . - «alp

Surface Water Gamma Spec.
(pCt/1} Cs-134

Cs-137 <iL0
Other Gammas <aLp - -
Tritiom 532 {(172) By-12, Downstresm of 532 {(1/1)
Oregon Dam, .6 mi 213"

v

- O T, PRSaaleTee SRy e e e

2 Mean and range based cn detectable measurements only. Fractions iIndicated in parentheses.
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TABLE 5.0-5 {continued)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM QUARTERLY SUMMARY

Hame of Factiity  Byron Nuclear Pover Station Docket No. S0-458, S0-455
Location of Factifty |_¢i_|_m~u"‘_ ~ Reporting Perfod 3rd Quarter 1989
Y. .
e BEESEERESSE e e R T T PR - -
r Indicator Location with Mighest Contrul
Sample Type and tocations A ‘Muﬂg_ku Locations Number of
Type Mumber of Meand By T Rean Non -rout ine
{untts) Analyses o Pange tocation Range Range J Results
e e P e e —— et T SRR L T e A &
Well Water Gross Bets 6 2.6 <«id - - None (1]
(pC1/1)
Gamma Spec . 6
Cs-134 10 <«id - - None e
137 10 <1 - - None 0
Other Garmas 15 <«@ip - - None ]
Tritiom 2 ;200 236 (172) BY-18, Offsite Well 236 (1N} None (]
0.3 =t @ 101"
b —— ———— G e -— ————— — e o —— -4 b—
Fish Gamma Spec. H
1
e s Cs-134 0.10 410 x Z Lo
is-137 0.10 «<ip - - <Lp
Other Gammas 0.13 aLp - - e
— - ———— ——e e e e e —— e .- 4 — - L—
Vegetables Gamma Spec. 7
(pC1/g wet)
Cs-3134 0.1 aip - - None 0
Cs-137 6.1 <LD - - NoTe 9
Other Gammas 0.2 aLp - - “one 0
-1 0.06 <Lo J - - ! - ¢
oot ks — e p———— S S —— e it S S ot i gyt s 4 == 5

8 Mean and range based on detectable measurements only. Fractions indicated in parentheses.




0%

Sample
Type
{untes)

e e e —————

Afr Particulates
(pCt/m’)

.......

Afrborne lodine
(pCt/md)

P ——— i

Gamza Background
iTos) (mR/Qtr. )

=

LT
(pC1/1}

Surface wWater
fpCt/1)

TABLE 5.0-6

ENYIRONMENTAL RADIOLOGICAL MONITORING PROGRAM GUARTERLY SUMMARY

Name of Facility  Byrom Nuclear Power Station

Docket o.

Location of Facility

Type and
Number of
Analyses
Gross Beta 156
Gamma Spec 12
I-13 156
Gamma Dose 12
Al S
1-131 16
Gamma Spec 16
(s-i3g
Cs-137
Other Gammas
(s-134
Cs-137
Other Gammas
Tritium 3

fe, 111inols

’ ty. State]
- Indicator Location with Highest
tocations rterly Mean
it f o AE,__L_[___-‘;_ bl
o Range Ltocation Range
0.01 (0.029 {116/117) | BY-24, Nearsite Sowth- | 6.032 (13/13)
{0.007-0.051) west 0.65 my @ 229° {0.020-6.051)
0.01 aLp - -
ey e SRR IR S B,
0.07 qLp - -
i o S ——————————————————————————— = SASCRERE ot
3.0 15.5 (9/9) By-22, Onsite, 0.3 18.5 {1/1)
f11.5-18.5) wi 8 101° -
0.5 <“aip - -
5.0 <40 - 5
5.¢ <AL - &
10.0 a1 - -
S ——n— i i e —
10 <o - 3
10 aLo - -
15 <4Lp - <
200 Laro (1/2) BY-12, Downstream 1470 (11)
@ of Dam
| L. 6m @ 213 3

—30-958, 50-455
Reporting Ferfod 4th Quarter 1989

Cenrrol
Locations
wzan?
Range

0.029 (39/39)
(0 0180 085)

aLe

are

14.6 €3/73)
(14.0-15.6}

s

<ae
aLp

“aie

“aLe
<o
<

<aid
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[

Sample
Type
{units)
b—— - — ——————
Well wWater
{pCi/1)

S ———

Fish
(pCi/g wet)

Bottom Sediments
{pCi/g dry)

b —— — — -

TABLE 5.0-6 (continued)

cHYVIRONMENTAL RADIGLOGITAL WMONITORING PROGRAM QUASTIW ¥ \seminy

Name of Facility  Byrom Nuclear Power Statfon

Ltocation of Facility

Type and
Number of
Analyses

Gross Beta 2

Gamma Spec. 2

Cs-134

Cs-137

Other Gammas

Tritium 2

Gamw: Spec. ]

cs-134

Cs-137

Other Gammas

Gamma Spec. 2

Cs-134

Cs-137

Other Gammas

[ lil‘ll' AT 2~

. .

. Mean and range based on detectable measurements only. Ffractions indicated in parentheses.

S — ——

Docket No.

- le, Illineis Reporting Period 4th Quarter 1989
mty, State]
Indicator tocation with Righest
tocations Quarterly Mean ;
Mean® Wean
o Range Locatton Range
2.6 QLD - -
10 <ALp - =
10 <ith - =
15 <L = =
200 <L - -
0.10 Lo - -
0.10 aip - -
0.13 <4Lp - -
0.1 <o - ~
0.1 <ato - =
0.¢ <ALD - >
0.06 a PR S

50-454, 50455

at

e

<L

<« d
<t

<qn

Number of
Non-routine
Results

|l e e e

e o @ o







BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY-MARCH 1989
STABILITY CLASS - EXTREMELY UNSTABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

WIND WIND SPEED (IN MPH)
DIRECTION

NW
NNW

VARIABLE

TOTAL

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

)
()




B

BYRON NUCLEAR POWER STATION
FERIOD OF RECORD =~ JANUARY-MARCH 1989
STABILITY CLASS - MODERATELY UNSTABLE <(DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

WIND WIND SPEED (IN MPH)
DIRECTION .8-3 4> ?7 8-12 13-18 19-24 GT 24 TCTAL
N 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
8E 0 0 0 0 0 0 0
SSE Q 0 0 0 0 0 0
s 0 0 0 0 0 0 0
SSW 0 0 0 0 0 0 0
EW 0 0 0 0 0 0 0
WEW 0 0 0 0 0 0 0
- 0 0 0 0 0 0 0
WNW 0 0 0 o 1 0 1
NW 0 0 0 0 0 0 0
NNW 0 0 0 0 0 0 0
VARIABLE 0 0 0 0 C 0 0
TOTAL 0 0 0 0 1 0 1
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: 77
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BYRON NUCLEAR FOWER STATION
PERIOD OF RECORD -~ JANUARY-MARCH 1989
STABILITY CLASE - SLIGHTLY UNSTABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

WIND WIND SPEED (IN MPH)
DIRECTION . 8-12 13~18 19

NW
NNW

VARIABLE

TOTAL

Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: (6

-

Hours of missing stability measurements in all stability classes:




BYRON NUCLEAR POWER STATION
PERIOD OF RECORD -« JANUARY-MARCH 1989
STABILITY CLASS - NEUTRAL (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

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

e R e eEEmeEE 2 semememaes 2 emeaememem 2 mesmeas 2 memesms meeameeaw --- -

N 0 B " 42 20 8 101
NNE 0 2 2l 22 17 7 69
NE 0 9 <0 16 25 11 8l
ENE 59 3 9 32 16 0 61
E 0 1 15 29 5 2 52
ESE 0 1 0 ? A 0 9
SE 0 2 6 13 9 8 38
SSE 1 ) 24 32 14 3 79
S 2 S 20 31 29 9 96
S5W 0 5 7 10 28 15 65
eW 1 “ 14 18 17 3 LY
LEL 0 4 18 42 21 3 88
w 2 6 13 44 1? 19 101
WNW 2 6 17 29 19 10 83
NW 1 3 19 28 13 8 72
NNW 3 6 22 50 14 1 96
VARIABLE 0 0 0 0 0 0 0
TOTAL 13 66 252 445 265 107 1148
Houre 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: 77
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WIND

DIRECTION

ENE

ESE
SE
SSE

SSW
SW

WSW

WNW
NW
NNW

VARIABLE

TOTAL

Hours of calm in
Hours of missing

BYRON NUCLEAR POWER STATION

PERIOD OF RECORD -« JANUARY-MARCH 1989

STABILITY CLASS - SLIGHTLY STABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET
WIND SPEED (IN MPH)
8-3 & 7 8-12 13-18 19-24 GT 24 TOTAL
1 1 8 14 $ 2 31
1 4 2 10 12 0 29
1l 3 ) $ 1 1 16
3 4 3 4 3 0 17
0 B 7 16 15 2 44
0 0 5 8 4 3 20
1 3 5 9 5 0 3
1 2 7 20 21 3 54
0 2 7 27 27 17 80
0 5 10 22 43 26 106
0 - 9 12 13 12 S0
1 3 6 25 19 0 54
1 4 10 32 18 11 76
0 4 8 32 24 5 73
1 7 11 41 12 1 73
0 4 12 21 3 3 43
9 0 0 0 0 0 0
11 54 115 298 225 86 789
this stability class: 0

wind measurements in this stability class: 0

stability measurements in all stability classes: 77

Hours of missing
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY~MARCH 1989
STABILITY CLASS - MODERATELY STABLE (DIFF TEMP 250-30 FT)
'~ WINDS MEASURED AT 250 FEET

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

---------------------------------------------

N 0 0 0 P ) 0 7
NNE 0 0 0 0 0 0 0
NE 0 1 0 2 0 0 3
ENE 0 3 5 0 0 0 8
E 0 0 1 0 0 0 1
ESE 0 0 3 1 P 0 6
SE 0 0 1 Bl 4 4 13
SSE 0 i 0 6 7 3 1?7
s 0 2 1 3 5 2 13
S8W 0 0 2 3 3 0 8
Sw 0 0 6 1 0 0 7
WEW 0 0 2 4 0 0 6
w 0 0 0 2 0 0 2
WNW Q 0 1 5 8 0 6
NW 0 0 0 10 0 0 10
NNW 0 Q 1 3 3 0 7
VARIABLE 0 0 0 0 0 0 0
TOTAL 0 7 23 46 29 9 114
Hours of calm in this stability class: 0
Hours of miseing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: v 4



BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - JANUARY-MARCH 1989
STABILITY CLASS - EXTREMELY STABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

IND WIND SPEED (IN MPH)
DIRECTION . 8-12

NW
NNW

VARIABLE

TOTAL

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




BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL-JUNE 1989
STABILITY CLASS - EXTREMELY UNSTABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

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

--------------------------------------------

N 0 0 0 2 0 o P
NNE 0 0 0 0 2 0 2
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 0 0 1 0 0 1
SSE 0 0 0 0 0 1 1
s 0 0 0 0 0 0 0
S5W 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 0 0 0 5] 0 0 0
TOTAL 0 0 0 3 2 i 6
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: 1l
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL-JUNE 1989
STABILITY CLASS - MODERATELY UNSTABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

WIND WIND SPEED (IN MPH)
DIRECTICN .8-3 &+ 7 8-12 13-18 19-24 GT 24 TOTAL

- - - --—emeem | mememEme  mememesEm O memmaw 2 2 ememememem memememem memewmeee-

N 0 0 1 3 0 0 B}
NNE 0 0 0 B 7 Q 11
NE 0 0 0 0 Q o 0
ENE 0 0 0 1 0 0 1
E 0 ¢ 0 0 0 0 0
ESE 0 0 0 0 1 4 S
SE 0 0 0 0 0 0 0
SSE 0 0 0 3 0 1 -
8 0 0 0 0 2 0 2
SSW 0 0 0 0 0 0 0
SW 0 0 0 1 0 0 1
WSW 0 0 1 0 0 0 1
W 0 0 0 0 0 0 0
WNW 0 0 0 e 0 0 0
NW 0 0 0 1 0 0 1
NNW 0 0 0 1 0 0 1
VARIABLE 0 0 0 0 0 0 0
TOTAL 0 0 2 14 10 S 31
Hours of calm in this stability class: 0
Houre of missing wind measuremente in this stability class: 0
Hours of m:<sing stability measurements in all stability classes: 1§ 3
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL-JUNE 1989
STABILITY CLASS - SLIGHTLY UNSTABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

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

D E RGN SEE SESEBR 28 SAESeeS 2 YAeea® 2 eesdes R 2 Seaees - suausss seesw

N 0 i 0 3 0 0 4
NNE 0 1 1 1 ) 0 7
NE 0 1 0 2 0 0 3
ENE 0 0 1 4 1 0 $
E 0 0 2 0 1 0 3
ESE 0 0 1 1 P 1 S
SE 0 0 0 0 1 0 1
: SSE 0 0 0 1 o} 0 1
S o] 0 0 0 1 0 1
S55W 0 0 1 0 0 1 2
SW 0 0 0 0 0’ 0 0
WEW 0 0 0 2 0 0 2
w 0 2 1 0 0 o 3
WNW 0 0 3 & 0 0 )
NW Q 0 5 6 0 0 11
NNW 0 1 2 2 0 0 S
VARIABLE 0 0 0 0 0 0 0
TOTAL 0 6 17 24 10 2 59
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: 11
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD =« APRIL-JUNE 1989
STABILITY CLASS - NEUTRAL (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

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

..... - emsme- ----- -—---- ----- - - - .- -—----

N 2 14 23 29 7 (o) 78
NNE i 12 19 4 ? 1 44
NE 1 8 6 8 2 2 27
ENE 0 4 11 18 10 0 43
E 0 ? 14 26 10 0 $7
ESE 0 2 20 11 £l 1 432
SE 2 s 11 17 11 4 $0
SSE 1 11 20 19 19 6 76
s 1 7 22 20 18 10 78
S8 3 7 1?7 12 13 ? 59
Ew 1 1 14 b 15 1 63
wEw 0 13 22 2: 4 4 67
W 3 13 26 14 12 14 82
WiW 1 17 22 41 P 12 118
NW 1 18 45 47 13 9 130
NNW P 17 30 19 - 0 72
VARIABLE D 0 0 0 0 0 0
TOTAL 19 153 322 340 176 71 108!
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: (o]
Hours of missing stability measurements in all stability classes: 11
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BYRON NUCLEAR POWER STATION

PERIOD OF RECORD < APRIL-JUNE 1989
STABILITY CLASS - SLIGHTLY STABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET
WIND WIND SPEED (IN MPH)
DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
N 0 3 $ 7 2 0 1?
NNE 1 e 3 12 7 1 26
NE 1 5 2 13 $ 0 26
ENE 0 3 3 11 15 1 33
E 1 2 4 16 20 e 45
ESE 1 i 1 11 16 1 3l
SE 0 3 2 23 8 9 45
SSE o g 1 6 )3 6 38
S 0 3 7 17 24 6 57
58w 0 2 22 18 16 2 60
Sw 0 ) 14 16 ® 0 44
WEW 0 4 14 14 2 0 34
W 0 S 15 13 0 0 33
WNW 0 9 20 19 3 0 51
NWw 1 7 16 25 0 0 49
NNW 3 6 12 13 0 0 34
VARIABLE 0 0 0 0 0 0 0
TOTAL 9 61 151 234 140 28 623
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 11
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL-JUNE 1989
STABILITY CLASS - MODERATELY STABLE (DIFF TEMP 250-30 FD)
WINDS MEASURED AT 250 FEET

WIND WIND SPEED (IN MPH)
DIRLCIION .8-3 4= ? 8~12 13-18 19-24 CT 24 TOTAL

..... - - - - - - -—---- - - - -- - - - - - -

N 0 o 3 “ 0 0 11
NNE 0 0 K ? 2 0 13
NE 1 1 3 1 0 0 6
ENE 0 2 0 0 0 0 2
E 0 0 2 7 10 2 21
ESE 2 i 2 4 12 1 22
SE 0 1 2 $ 9 0 17
SSE ' 0 a 1 6 11 2 23
8 0 4 “ 11 12 0 3l
58w 0 2 ? 28 5 0 42
Ew 0 1 6 15 1 0 23
WEW 3 0 ? 6 0 0 16
W 0 2 6 2 0 0 17
WNW 0 1 9 © 0 0 16
NW 0 2 8 13 0 0 23
NNW 0 3 ? 2 0 0 1
VARIABLE 0 0 0 0 0 0 0
TOTAL 6 27 71 124 62 ) 295
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of nissing stability measurementa in all stability classes: 11
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BYRCN NUCLEAR POWER STATION
PERIOD OF RECORD - APRIL-JUNE 1989
STABILITY CLASS - EXTREMELY STABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FCET

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

..... - - - - -—-- - - - -- - - -

N 0 ) 6 Kl ) 0 10
NNE 0 0 1 2 0 0 3
NE 0 0 1 0 0 0 1
ENE 0 2 0 0 0 0 2
E 0 0 0 0 1 0 1
ESE 0 0 0 0 0 0 0
SE 1 0 1 3 8 0 13
SSE 0 0 0 1 0 0 1
s 0 1 1 0 1 0 3
ssw 0 0 ? 4 2 0 8
sW 0 0 1 6 0 0 ?
WEW 0 0 2 3 0 0 S
. 0 0 2 0 0 0 2
WNW 0 2 $ e 0 0 9
Nw 0 0 3 0 0 0 3
NNW 0 1 7 1 0 0 9
VARIABLE 0 0 0 0 0 0 0
TOTAL 1 6 32 26 12 0 77
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: 11
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - JULY-SEPTEMBER 1989
STABILITY CLASS - EXTREMELY UNSTABLE (DIFF TEMP 250-30 FT)
WINDE MEASURED AT 250 FEET

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

TEEREE e, e - - - --- - -- - i

N 0 0 0 0 0 0 0
NNE 0 0 0 3 0 0 3
NE 0 0 0 0 0 0 0
ENE 0 0 ¢ 0 0 0 0
E 0 0 2 0 0 0 2
ESE 0 0 0 0 0 0 0
SE ) 0 1 0 0 0 1
SSE 0 0 - 0 0 0 3
s 0 0 “ 4 0 0 8
SSw « 0 2 0 0 0 2
EW 0 0 3 3 0 o) 3
WEW 0 p) 0 $ 0 0 L)
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 1 0 < 1 0 6
VARIABLE 0 0 e 0 0 0 0
TOTAL 0 1 12 19 1 0 33
Houre of calm in this stability class: 0
Hours of misesing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 9
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - JULY-SEPTEMBER 1989
STABILITY CLASS - MODERATELY UNSTABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

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

N 0 1 5 i 0 0 ?
NNE 0 1 0 4 0 0 $
NE 0 0 0 1 1 0 2
ENE 0 0 1 0 0 0 1
E 0 0 2 0 0 0 2
ESE 0 0 0 0 0 0 0
SE 0 0 2 0 0 0 2
SSE 0 0 0 0 0 0 0
8 0 0 5 0 0 0 L)
S8W 0 0 4 i 0 0 5
EW 0 0 0 2 0 0 2
WSW 0 0 0 A4 0 0 4
B 0 0 0 1 0 0 1
WNW 0 0 0 0 0 0 0
NW 0 0 0 0 0 0 0
NNW 0 0 1 1 0 0 P
VARIABLE 0 0 0 0 0 0 0
TOTAL 0 2 20 15 1 0 38
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: E



BYRON NUCLEAR POWER STATIOM
PERIOD OF RECORD +« JULY-SEPTEMBER 1989
STABILITY CLASS - SLIGHTLY UNSTABLE (DIFF TEMP 250-30
WINDS MEASURED AT 25C FEET

WIND
ODIRECTION

NW
NNW

VARIABLE

TOTAL

Hours of calm in this stability class: 0

Hours of missing wind reasurements in this stability class
classes:

Hours of missing stability measurements in all stability




BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - JULY-SEPTEMBER 1989
STABILITY CLASS - NEUTRAL (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

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

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

N i 12 19 30 0 1 63
NNE 1 8 25 16 10 < 62
NE 0 13 20 1?7 2 0 52
ENE 0 10 17 9 1 0 37
E 0 11 17 6 2 0 36
ESE 2 11 8 8 0 0 29
SE 1 11 10 6 0 0 28
SSE 2 14 20 25 3 0 64
s 2 13 25 21 2 0 62
SEW 1 18 22 14 5 1 61
SW 0 17 22 22 1 C 62
WEW “ 13 14 10 s 0 46
w 2 21 20 16 3 0 62
WNW 0 7 7 8 0 0 19
NW 0 ; 8 16 ) 0 0 29
NNW P 16 13 11 2 0 44
VARIABLE 0 0 0 0 0 0 0
TOTAL 18 203 278 221 36 B 757
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: 9
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - JULY-SEPTEMBER 1989

STABILITY CLASS - SLIGHTLY STABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET
WIND WIND SPEED (IN MPH)
DIRECTION .8-3 4 7 8-12 13-18 19-24 GT 24 TOTAL
N 1 $ 10 14 ? 3 40
NNE 0 $ 11 24 18 2 650
NE 0 9 11 22 4 0 45
ENE 0 8 11 13 8 0 40
E 0 6 14 13 9 0 42
ESE 1 S 9 8 4 0 27
EE 0 5 8 15 ? 0 38
SSE 2 10 11 24 7 0 54
s 1 “ 16 22 10 1 54
S8W 0 8 17 24 6 1 56
SW 2 6 16 13 9 0 46
L 1 5 19 20 2 0 47
w 1 9 9 2 0 1 22
WNW 1 2 3 5 0 0 11
NW 3 4 5 : 4 2 1 22
NNW 1 3 15 13 ? 2 41
VARIABLE 0 0 0 0 Q 0 0
TOTAL 14 94 185 239 100 11 643
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: 9



RYRON NUCLEAR POWER STATION
PERIOD OF RECORD - JULY-SEPTEMBER 1989
STABILITY CLASS - MODERATELY STABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

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

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

N 0 b 2 8 2 0 14
NNE e 5 3 $ 0 0 15
NE 0 3 6 $ 0 0 14
ENE 0 1 1 2 1 0 S
E 0 i 7 11 7 0 26
ESE 0 2 3 15 7 0 27
SE 1 2 18 24 9 0 sS4
SSE 0 2 18 20 10 1 51
- 0 5 10 10 16 0 41
SEW 1 0 8 3 9 0 41
SW 1 “ 15 14 2 0 36
WSW b 2 14 4 (o] 0 <1
W 0 1 ) ) 0 0 10
WNW 2 1 4 4 1 0 12
NW 0 B} 7 16 1 0 28
NNW 1 4 3 11 0 0 19
VARIABLE 0 0 0 0 0 0 0
TOTAL 9 39 124 176 65 1 414
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: 9
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BYRON NUCLEAR POWER STATIO
PERIOD OF RECORD - JULY-SEPTEMBER 1989
STABILITY CLASS - EXTREMELY STABLE (DIFF TEMP 250-30
WINDS MEASURED AT

WIND WIND SPEED
DIRECTION

VARIABLE

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:




BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECENBER 1989
STABILITY CLASS - EXTREMELY UNSTABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

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

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

g
N o) 0 0 C 0 0 0
NNE 0 0 0 0 0 0 0 !
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0 ?
E 0 0 0 0 0 0 0 1
ESE 0 0 0 1 0 0 1 l
SE 0 0 0 0 0 0 0
SSE 0 0 0 0 0 0 0
8 0 0 0 1 ¢ 0 1
SSW 0 0 vy 0 0 0 0 0 1
SW 0 0 Yo 0 0 0 0 !
WEW 0 0 0 0 1 0 1
W o) 0 0 0 0 0 0
WNW 0 0 1 2 0 0 3
NW 0 0 1 0 0 0 1 1
NNW 0 0 2 0 0 0 2 |
VARIABLE 0 0 0 0 0 0 0 !
TOTAL 0 0 4 Bl 1 0 9 l
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Houre of misaing stability measurements in all stability classes: 1
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1989
STABILITY CLASS - MODERATELY UNSTABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

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

......... - - - .- ----- ----- - - - .- - -

N 0 0 3 0 0 e} 3
NNE 0 0 0 0 1 . 3
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 2 0 0 2
ESE 0 0 0 1 0 0 1
SE 0 0 0 0 0 0 0
SECE 0 0 2 1 0 0 3
g 0 0 0 0 0 0 0
SSW 0 0 0 1 0 0 1
oW 0 0 0 0 0 0 0
LEL 0 0 0 4 0 0 4
. 0 0 1 1 1 0 3
WNW 0 0 0 3 1 0 <
NW 0 ) 1 3 1 0 5
NNW 0 0 0 0 0 0 Q
VARIABLE 0 0 0 0 0 0 0
TOTAL 0 0 7 16 4 P 29
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurementa in all stability classes: 1
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1989
STABILITY CLASS ~ SLIGHTLY UNSTABLE (DIFF TEMP 250-30 FI)
WINDS MEASURED AT 250 FEET

WIND WIND SPEED (1IN MPH)
DIRECTION .8-3 4 ? 8-12 13-18 19-24 GT 24 TOTAL

N 0 0 2 0 0 0 e
NNE 0 0 0 0 i 0 1
NE 0 o) Q 0 0 0 0
ENE 0 0 i 0 0 0 1
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0
SSE 0 0 1 7 1 0 -
s 0 0 2 2 0 1 5
S8W 0 1 0 2 3 1 4
sy 0 0 2 1 3 0 6
WEW 0 0 2 5 0 0 ?
w 0 3 1 l 0 0 6
WNW 0 1 2 2 1 0 6
NW 0 0 S 3 3 0 11
NNW 0 1 <4 1 1 0 7
VARIABLE 0 0 0 0 0 0 0
TOTAL 0 6 22 25 13 2 68
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 ctability classes: 1
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1989

TOTAL

106
64
17

42

21
43
106
114
86
65
85
128
151

88

1130

STABILITY CLASS - NEUTRAL (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET
WIND WIND SPEED (IN MPW?
DIRECTION .8-3 4- 7 8-12 13-18 i19-24 GT 24
N 0 i1 12 s 3?7 8
NNE 1 8 1?7 6 27 5
NE 0 . 2 8 $ 0 2
ENE 0 8 10 24 0 0
E 0 S 4 0 0 0
ESE 0 e 1 0 P 0
SE 1 0 8 11 0 1
S$SE 0 4 9 16 9 s
s 1 7 24 as 24 12
E8W 0 13 29 32 35 5
SW 2 6 32 3% 7 4
WEW 1 8 16 33 g 0
v “ 9 19 30 21 2
WNW 0 13 32 FJ 1% 14
NW 0 7 32 49 47 16
NNW 0 8 9 26 42 3
VARIABLE 0 0 0 e 0 0
TOTAL 10 111 262 393 277 77
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:
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1989
STABILITY CLASS - SLIGHTLY STABLE (DIFF TEMP 250-30
WINDS MEASURED AT 250 FEET

WIND WIND SPEED (IN MPH)
DIRECTION . , . 13-18

NW
NNW

VARIABLE

TOTAL d 128

Houre 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:




E

i !

Hours
Hours
Hours

BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1989
STABILITY CLASS - MODERATELY STABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

WIND WIND SPEED (IN MPH)

DIRECTION .8-3 4- 7 8-12 13-18 19-24 GT 24 TOTAL
N 0 2 3 2 0 0 7

NNE 0 ! 0 0 0 !
NE 1 0 0 0 0 0 1
ENE 0 1 0 0 0 0 1

m
¢
-
-
O
o
o
>

ESE 0 1 0 1 1 1 4
SE J 0 1 2 5 1 9
SSE C 0 3 3 El 0 15
) 0 0 4 23 64 7 86
SE8W Q - 4 8 8 0 22
SwW 0 0 4 P 1 0 7
&
WEW 0 p 6 3 1 0 12
- 0 0 1 6 1 0 8
WNW ) P P 8 0 ¢ 12
NW 1 1 2 9 0 0 13
NNW 0 0 3 11 0 0 14
VARIABLE 0 0 0 0 0 0 0
TOTAL 4 13 34 66 g0 9 216
of calm in this stability class: 0
of missing wind measurements in this stability class: 0
©of missing stability measurements in all stability classes: 1
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BYRON NUCLEAR POWER STATION
PERIOD OF RECORD - OCTOBER-DECEMBER 1989
STABILITY CLASS - EXTREMELY STABLE (DIFF TEMP 250-30 FT)
WINDS MEASURED AT 250 FEET

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

........................ - - oo - .- -

N 0 1 1 0 0 0 e
NNE 0 1 0 0 0 0 1
NE 0 0 0 0 0 0 0
ENE e 1 0 0 0 0 1
E 0 0 0 0 0 0 0
ESE 0 0 0 1 0 0 1
SE ' 0 1 0 0 i 0 2
SSE 0 U 1 § 3 9
s 1 1 3 ) 19 1 30
SEW 0 1 2 9 5 0 17
SW 0 0 2 5 2 0 9
WEW 0 9 2 0 0 0 2
w 0 0 0 0 0 0 0
WNW 0 0 1 0 0 0 1
NW 0 i 1 $ 0 0 7
NNW 0 0 1 $ 0 0 )
VARIABLE 0 0 0 0 0 0 0
TOTAL 1 7 13 31 32 B 88
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability clcses: 0
Houra of missing stability measurements in all stability classes: 1
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APPENDIX 111

INTERLABORATORY COMPARISON PROGRAM RESULTS
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Interlaboratory Comparison Program Results

Teledyne lsotopes Midwest Laboratory (formerly Hazleton Environmenta) Sciences)
has perticipated in intorlaborator{ 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 analytica’ procedures and to alert it to
any possible problems.

Participant laboratories measure the concentrations 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 contro!
limits indicate a need to check the instruments or procedures used.

The results in Table A-1 were obtained through participation in the environmenta)
sample crosscheck program for milk, water, air filters, and food samples during
the period January 1986 through November, 1989. This program has been conducted
by the U.S. Environmental Protection Ayency Intercomparison and Calibration
Section, Quality Assurance Branch, Environmental Monitoring and Support Labora-
Loy, Las Vegas, Nevada.

The results in Table A-2 were obtained for thermcluminescent dosimeters (TLD's)
during the period 1976, 1977, 1979, 1980, 1984, and 1985-1986 through partici-
pation 1in the Second, Third, Fourth, Fifth, Seventh, and Eighth Internationa)
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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U.S. Environmental Protection Agency's crosscheck program, com-
parison of EPA and Teledyne .sotopes Midwest Laboratory results
for milk, water, air filters, and food samples, 1986 through 1989,

Y.b‘. “lo

Concentration in pC1/1P

Lab Sample Date TIML Result EPA Result?
Code Type  Collected Analysis 22:¢ 1s, Ns1  Control Limits
STF«447 Food Jan 1926 Sr-89 24,382.5 25.025.0 16.3-33.7
Sf'°90 17.3*006 lo.otlcs 7."1206
1‘131 2207‘203 20.030.5 906'300‘
Cs-137 16.320.6 15.025.0 6.3-23.7
K 927246 9502144 7011199
STW-448  Water Feb 1986 Cre5l 45.023.6 38.025.0 29.3-46.7
Co~60 19.721.5 18.025.0 9.326.7
Zﬂ-ﬁs “.0‘3.5 ‘0003500 31.3.‘807
RU°106 ‘900 0-0‘5.0 000.807
CS-13‘ 28.3’203 30 .035.0 2103'3807
Cs-137 23.720.6 22.025.0 13.3-30.7
STW-449  water Feb 1986 Hel £176248 62272525 4317<6137
STW=450  water Feb 1986 U total 8.020.0 9.026.0 0.0-19.4
STM-451 Milk Feb 1986 1-131 7.020.0 9.026.0 0.0-19.4
STW-452  Water Mar 1986 Ra=226 3.820.1 4,120.6 3.0+5.2
Ra-228 11.0£0.5 12.421.8 9.2-15.5
STW-453  Water Mar 1986 Gr. alpha 6.7¢0.6 15.025.0 6.3+23.7
Gf‘. b.t. 703:006 8.0:500 000’1607
STW-454  water Apr 1986 [=131 7.0£C.0 9.0%6.0 0.0-19.4
STW=-455  Water Apr 1986
456 (Blind)
Sample A Gr. alpha 15.021.0 17.025.0 8.3-25.7
Ra-226 3.120.1 2.920.4 2.1-3.7
Ra-228 1.520.2 2.020.3 1.5-2.5
Uranium 4,720.6 5.026.0 0.0-15.4
Sample B Gr. beta 28.7¢1.,2 36.025.0 26.3-43.7
Sr-89 §.7¢0.6 7.0¢5.0 0.0-15.7
Sr-90 7.0£0.0 7.021.5 4,4-9.6
Co-60 10.7£1.5 10.025.0 1.3-18.7
Cs-134 4.021.7 5.025.0 0.0-13.7
Cs=137 5.320.6 5.025.0 0.0<13.7
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Table A<l. (continued)
Concentration in pCi/1®
Lab Sample Date TIML Result EPA Resy)td
Code Type Collected Analysis t20€ ls, N=1 Control Limits

STAF.457 Air Apri) 1986 Gr. alpha 13.7¢0.6 15.0¢5.0 6.3-23.7
Filter Gr. beta 46.340.6 47.0¢5.0 38.3-85.7
Sr«90 14.7£0.6 18.0¢1.5 15.4.20.6
Cs-137 10.7420.6 10.0¢5.0 1.3-18.7
STU-458 Urine April 1986 Tritium 4313170 44234189  4096-4750
STW-459  water May 1986 Sr.89 4.320.6 5.0¢5.0 0.0-13.7
' SP-’O 5.020-0 5!&1«5 2."7.6
STW-460  water May 1986 Gr. alpha 5.320.6 8.0¢5.0 0.0-16.7
Gr. beta 11.321.2 15.0¢5.0 6.3-23.7

STW-461  Water June 1986 Cre51 9.0 0.0¢5.0 0.0-8.7
Co-60 66.0¢1.0 66.0¢5.0 57.3.74.7

in-65 87.3t1.5 86.0¢5.0 77.3-94.7

Ru«106 39.7¢2.5 50.0¢5.0 41.3-58.7

Cs-134 49 .342.5 49.0¢5.0 40.3-57.7

Cs-137 10.321.5 10.0¢5.0 1.3-18.7

STW-462  wWater June 1986 Tritium 3427425 31254361  2499-3751
STM-464  Milk June 1986 Sr-89 <1.0 0.0¢5.0 0.0-8.7
Sr-90 15.320.6 16.0¢1.5 13.4.18.6

[-131 48.322.3 41.0¢6.0 30.6-51.4

Cs-137 43.7¢1.5 31.065.0 22.3-39.7

K 1567¢114 160080 1461-1739

STW-465  wWater July 1986 Gr. alpha 4.7¢0.6 6.0¢5.0 0.0-14.7
Gr. beta 18.7¢1.2 18.0¢5.0 9.3-26.7

STW-467  Water August 1986 [-13] 30.3¢0.6 45.0¢6.0 34.4.55.4
STW-468  wWater August 1986 Pu-239 11.320.6 10.1£1.0 8.3-11.9
STW-469  water August 1986 Uranium 4.0¢0.0 4.0¢6.0 0.0-14.4
STAF-470 Air Sept 1986 Gr. alpha 19.3¢1.5 22.0¢5.0 13.3-30.7
471 Filter Gr. beta 64.0¢2.6 66.0¢5.0 57.3-74.7

472 Sr-90 22.0¢1.0 22.0¢5.0 19.4-24.6
Cs«137 25.7¢1.5 22.0¢5.0 13.3-30.7

STW-473  Water Se,. . 1986 Ra-226 6.0¢0.1 6.12¢0.9 4.5.7.7
Ra-228 8.7¢1.1 9.121.4 6.7-11.5
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Table A.l,

(continued).

Concentration in pCi/1d

Lab Sample Date TIML Result EPA Resultd
Code Type Collected Analysis 120¢ 15, N=]1  Control Limits
STW-d474  water Sept 1986 Gr. alpha 16.3£3.2 15.0¢5.0 6.3-23.7
Gr. bety 9.0£1.0 8.0¢5.0 0.0-16.7
STW-475  wWater Oct 1986 Cre51 6J.325.5 59.0¢5.0 50.3-67.7
Co-60 31.0£2.0 31.065.0 22.3-39.7
In-65 87.325.9 85.0¢5.0 76.3-93.7
Ru=106 74,727 .4 74.0¢5.0 65.3-82.7
Cs-134 25.7£0.6 28.045.0 19.3.36.7
Cs-137 46.3¢1.5 44 .0¢5.0 35.3.52.7
STW-476  wWater Oct 1986 He3 5918460 59734597  4938-7008
SPW-477 wWater Oct 1986
478 (Blind)
Sample A Gr. alpha 34.046.0 40.0¢5.0 31.3-48.7
Ra-226 5.820.2 6.020.9 4.4.7.6
Ra-228 2.7¢1.0 5.0¢0.8 3.7-6.3
Uranium 11.0£0.0 10.0¢6.0 0.0-20.4
Sample 8 Gr. beta 38.7¢1.2 §1.0¢5.0 42.3.59.7
Sr-89 5.0£0.0 10.0¢5.0 1.3-18.7
Sr-90 3.0£0.0 4.0¢1.5 1.4-6.6
Co-60 24.7¢1.2 24.0¢5.0 15.3.32.7
Cs-134 11.0¢2.0 12.0¢5.0 3.3-20.7
Cs«137 9.3¢1.2 8.015.0 0.0-16.7
STM-479  Milk Nov 1986 Sr-89 7.7¢1.2 9.05.0 0.3-17.7
Sr-90 1.0£0.0 0.0¢1.5 0.0-2.6
1-131 §2.323.1 49.0¢6.0 38.6-59.4
Cs-137 45.7:3.1 39.0¢5.0 30.3-47.7
K 1489+104 1565¢78 1430-1700
STU-480 Urine Nov 1986 He3 5540126 §257+¢912 4345-6169
STwW-48]1  water Nov 1986 Gr. alpha 12.0¢4.0 20.0¢5.0 11.3.28.7
Gr. beta 20.023.5 20.0¢5.0 11.3-28.7
STW-482  water Dec 1986 Ra-226 6.7¢0.2 6.8:1.0 §.0-8.6
Ra-228 §.280.2 15083 .7 8.2-14.0
STW-483  Water Jan 1987 Sr-89 19.7£5.0 25.0¢5.0 16.3-33.7
Sr-90 21.0¢2.0 25.0¢1.5 22.4.27.6
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Table A-l. (continued).
Concentration in pCi/1P
Lab Sample Date TIML Result EPA Resultd
Code Type Collected Analysis t20¢ 1s, N=1  Control Limits
STW-484  water Jan 1987 Pu-239 17.0¢2.3 16.7¢1.7 13.8-19.6
STF-486 Food Jan 1987 Sr-90 36.0¢4.0 49.0¢10.0 31.7.66.3
1131 78.0¢3.4 78.0¢8.0 64.1-91.9
Cs-137 89.7¢3.0 84.0¢5.0 75.3-92.7
K 942456 980149 895-1065
STF-487 Food Jan 1987 ?R;gg 2.0§0.0 oo
k . : < ses
ihan Cs+137 Q2
K 993¢102 -
STw-488  Water Feb 1987 Co-60 49.0¢0.0 50.0¢5.0 41.3-58.7
in-65 96.0¢7.2 91.0¢5.0 82.3-99.7
Ru-106 92.0£20.2 100.0¢5.0 91.3-108.7
Cs-134 §3.0¢3.4 59.0¢5.0 50.3-67.7
Cs-137 89.324.6 87.0¢5.0 78.3-9%.7
STW-489  water Feb 1987 He3 4130140 42094420  3479-4939
STW-480  water Feb 1987 Uranium 8.321.2 8.0t6.0 0.0-18.4
STM-491  Milk Feb 1987 [-131 10.0£0.0 9.0¢0.9 7.4:10.6
STW-492  water Mar 1987 Gr. alpha 3.7¢1.2 3.0¢5.0 0.0-11.7
Gr. beta 11.3¢1.2 13.0¢5.0 4,3-21.7
STW-493  Water Mar 1987 Ra-226 7.080.1 7.3¢1.1 5.4-9.2
Ra-228 7.122.3 7.5¢1.1 §5.5-9.5
STW-494  Water Apr 1987 [-131 8.0£0.0 7.0£0.7 5.8-8.2
STAF-495 Air Apr 1987 Gr. alpha 15.0¢0.0 14.0¢5.0 §.3-22.7
Filter Gr. beta 41.0¢2.0 43.0¢5.0 34.3.51.7
Sr-90 16.3¢1.2 17.0¢1.5 14.4-19.6
Cs-137 7.0¢0.0 8.025.0 0.0-16.7
STW-496  water Apr 1987
497  (Blind)
Sample A Gr. alpha 30.7¢1.2 30.0¢8.0 16.1-43.9
Ra-226 3.9¢0.2 3.920.6 2.9-4.9
Ra-228 4,.9+0.9 4.0¢0.6 3.0-5.0
Uranium 5.0¢0.0 5.0¢6.0 0.0-15.4
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Table A<]l. (continued)

Concentration in pCi/ 1P
Lab Sample Date TIML Result EPA Resyltd
Code Type Collected Anglysis 0% 1s, N=] Control Limits

STH-496  wWater Apr 1987
497 (Blind)

Sample 8 69.329.4 56 . 0¢5. §7.3-74,
16.3¢3.0 . k 10.3.27,
10.0£0.0 . . c. 812,
8.323.0 . ! 0.0-16.
19.0¢2.0 ; ‘ 11.3-28.
14.7¢1.2 : : 6.3-23.

STU-498 1987 Me3 6017+494 56202795  4647-6593.

STW-499 1987 or-89 38.0¢6.0 41.025. 32.3-49.7
Sr«90 21.0£2.0 20,021, 17.4-22.6

STw=500 May 1987 Gr. aipha 9.0¢3.4 11.025.
Gr. beta 10.321.2 7.

. 3+19.
018§,

STW-501 June 1987 Cr.51 40. 08, 4],
Co~60 60.3¢3. 64.
In-65 11.325. 10.
Ru-106 78. 326, 75.
Cs-134 36.7¢3. 40,
Cs-137 80. 324, 80.

. 3-49,
. 3=72.
. 3-18,
. 3+83.
. 3-48,
. 3+-88.

COO0OO00O0 oo

STW-502 He3 2906286 2895¢357
STW-503

o)

6.90. 7.3z,
13.3¢1. . 022,

o
o n
o o
o N
—un

X
w

§TM-504

~

024, .05,
gl 0tl.
' 0.0t6.

74 .,0¢5,

1525476

L
 »= 9 L

— Lo W o
L = O W

KOyssthhHrun
w -

o e O
oo MO

5.0¢5.0
5.0¢5.0

OO

80.08.0
50.0¢5.0
1680184 1534-1826

STW-507 : 48.0¢6.0 37.6-58.4
STwW-508 1987 1=239 .820.¢ 5.320. 4.4-6.2
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Table A-1. (continued)
Concentration in pCi/10
L ab Sample Date TIM Result EPA Resultd
Code Type Collected Analysis Ro¢ 1s, N*1  Control Limits

STW-509  wWater Aug 1987 Jyranium 13.390.3 13.0%6.0 2.6-23.4

STAF-510 Air Aug 1987 Gr. alpha 9.7#0 .4 10.05.0 1.3-18.7
Sh'go 1000”09 10 ooﬂ os 7-“12 .6
Cs‘137 10 00:1 -0 10 Oosco l 03°18 07

STW-511 water Sept 1987 Ra-226 9.920.1 9.7¢1 .5 7.2-12.2
Ra-228 8.121 4 6.321.0 4.6-8.0

STW-512  Water Sept 1987 Gr. alpha 2.020.6 4.0%.0 0.0-12.7
Gr. beta 11.321.3 12.08%5.0 3.3-20.7

STwW-513  wWater Oct 1987 He3 4473400 449249 3714-5270

STW-514  wWater Oct 1987

(B)ind)
Sample a Gr. alpha 29.32 .6 28.0¢7.0 15.9-40.1
Dbzzs "90 ol ‘08007 306'6 cl
RO—Z?B ‘.221 00 3-6”.5 2.7“ -5
Uf‘lnium 3-0” 01 3-0‘00 000'13 o‘
Sample B Sr-89 14 .3¢1 .3 16.055.,0 7.3+24.7

Sr-90 9.730 .4 10.04 .5 7.4-12.6
Co-60 16.783.0 16.0%5.0 7.3-24.7
CS-134 l6 072 03 16 .3&.0 703’2407
Cs-137 24.33.3 28.055.0 15.3-32.7

STWw-516  Water Oct 1987 Cre51 80.3217.5 70.056.0 61.3-78.7
C0'60 16 cOﬂ 03 15 .05 .O 603"23 07
In65 46 .3% .6 46.085.0 37.3-54.7
Ru=106 57.3215.4 61.086.0 52.3-69.7
Cs=134 23.7R .5 25.085.0 16.3-33.7
Cs=137 §1.783.2 51.08%5.0 42.3-59.7

STU-8517 Urine Nov 1987 He3 7267 2100 74322743 6145-8719
Gr. beta 15.72.3 19.0%.0 10.3-27 .7

STW=519  wWater Dec 1987 [-131 26.043.0 26 .0% .0 15.6-36 .4
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Table A1, (continyed)

-

Concentration in pCi/10
Sampl e Date TIML Result EPA Resu)td
Type Collected Analysis 120°€ ls, W=l  Control Limits

Hater Dec 1987 Ra=226 S.
3

120.8 4,820,7
Ra-228 LA0.1

5.320.8

Water 1988 Sr-89 27.325.0 30.025.0
Sr-90 15.3¢21.2 15.0¢1.5

o& 4.0¢5.0
ok 8.025.0

Water ) 1988 Gr., alpha 2.32]
Gr. beta 7.7¢1

Feed 1988 Sr-89 44,0:4.0 46.045.0
Sr-90 53.022.0 $5.022.8
[-131 102.324,2 102.0£10.2
Cs=137 95.726.4 91.0£5.0
> 1011t158 1230262

STW-525 Co-60 69.3¢22.3 69.0£5.0
in=65 99.023.4 94,0¢9.4
Ru=-106 92,7¢14.4 105.0210.5
Cs-134 61.78.0 64.025.0
Cs~137 95.7¢3.0 94.045.0

STH~526 . He3 34532103 33272362 2700-3954
STW-527 Uranium 3.049.0 3.026.0 0.0-13.4
STM-528 [-131 4,7¢1.2 4.0¢0.4 3.3-4,7

STH-529 Ra-226 7.1¢0,6 7.6%1,
Ra-228 NAE T.781.

STW=530 Gr. alpha 4,32]., 6.025,
Gr. beta 13,321, 13.0%5,

STAF-531 . Gr. alpha 21.022. 20.025,
Gr, beta 48.020. 50,025,
Sr-90 16.7¢1. 17,021,
Cs=137 18.7¢]. 16,025,

STW-532  wWater Apr 1988 1-131 9.022, 7.520.,




Table A-1. (continued)
Concentration in pCi/1P
Lab Sample Date TIML Pesult EPA Resulty
Code Type  Collected Analysis &€ Is, N1  Control Limits
STW-533  water Apr 1988
§34 (811nd)
Sample A Gr. alpha N f 46.0211.0 27.0-65.0
Ra=226 ND 6.4¢1.0 4,7-8.1
R.'zzs V‘) 5052008 ‘02'700
Uranium 6.)20.0 6.026.0 0.0-16.4
Sample B Gr, beta ND §7.0¢5.0 43.3-65.7
Sf‘-89 3-3‘102 50°t5.° 000-1307
SP-90 593‘102 5.031.5 2."7-6
CO°60 63.3*103 50.0‘500 ‘103‘“07
Cs~134 7.7¢1.2 7.0¢5,0 0.0-15.7
Cs=137 8.3t1.2 7.025.0 0.0-15.7
STU-535 Urine Aor 1988 H=3 6483¢155 62024620 5128-7276
STW-536 Nater Apr 1988 Sr-89 14,7¢1.3 20.045,0 11.3-28.7
Sr-90 20,0£2.0 20.0¢1.5 17.4-22.6
STW-538  Water June 1988 Cr-51 331.7£13.0 302.0¢30.0 250.0-354.0
CO'GO 1600‘200 1500*500 603‘2307
in-65 107,7¢11.4 101.0¢10.0 83.7-118.3
Ru~106 191.3£11.0 195.0420.0 160,4-229.6
CS'13‘ 18.3:‘.6 20-0‘500 1103’28-7
Cs=137 26,3¢1.2 25.025.0 16.3-33.7
STW=539  wWater June 1988 He3 5586492 55652557 4600-6530
STM-541  Milk June 1988 Sr-89 33.7¢11.4 40,05.0 31,3-48.7
Sr-%0 65.3¢5.8 60.0£3.0 54.8-65.2
1-131 103.7¢3.1 94.0£9.0 78,4-109.6
Cs=137 52.7¢3.1 61.025.0 42,3-59.7
K 1587¢23 160080 14611739
STW-542  wWater July 1988 Gr. alpha 8,7¢4,2 15.045,0 6.3-23.7
Gr. beta §.321.2 4.0¢5.0 0.0-12.7
STF-543 Food July 1988 Sr-89 ND 33.0£5.0 24,3-41,7
Sr-90 ND 34,0¢2.0 30.5+37.5
[-131 115,025,3 107,0211.,0 88,0-126.0
Cs-137 52.7t6.4 49,045.0 40.3-57.7
K 1190¢66 1240462 1133-1347




Table A-1. (continued)
Concer.tration in pCi/1P
Lab Sample  Date TIML Resylt EPA Resultd
Code Type Collected Analysis 2€ ls, N=1  Contrc) Limits
STW-544  Water Aug 1988 1-131 80.020.0 76.028,0 62.1-89.9
STW-545  wWater Aug 1988 Py~239 11.020.2 10.2¢1.0 8.5-11.9
STw-548  water Aug 1988 Uranium 6.020.0 6.026.0 n.0-16.4
STAF-547 Air Aug 1988 Gr. alpha 8.020.0 8.0£5.0 0.0-16.7
S"-go 800*200 8.0*1-5 5.‘-1006
C8'137 1300:2.0 12.0:500 3.3-2007
STW-548  Water Sep 1988 Ra-226 9.320.5 8.422.6 6.2-10.6
R‘-zza 5.8‘0.‘ 5.‘!1.6 ‘00‘608
STW=~549  Water Sep 1988 Gr. alpha 7.0£2.0 8.025.0 0,.0-16.7
Gr. beta 11.3%1.2 10,0£5.0 1.3-18.7
STW=550 Water (¢t 1988 Cr-51 252.0¢14.0 251.0225.0 207.7-294.3
- Co-60 26.022.0 25.025.0 16.3-33.7
In-65 158,3210.2 151.0£15.0 125.0-177.0
Ru~106 153,0¢9.2 152.0¢15.0 126.0-178.C
c5'134 28.7:5.0 25.0‘500 16.3-3307
Cs=137 16.3¢1,2 15.0£5.0 6.3-23.7
“TW-551  Water Oct 1988 H-3 23332127 23162350 1710-2927
STW-552  wWater Oct 1988
653 (Blind)
Sample A Gr. alpha 38.318.0 4]1.0£10.0 23.7-58.3
Ra-226 4,5¢0,5 5.0£0.8 3.6-6.4
Ra-228 4.4:0.6 §.2¢(0.8 3.6-6.4
Uranium 4,7¢1.2 5.0¢6.0 0.0-15.4
Sample B Gr. beta 51.3¢3.0 54.0¢5.0 45,3-62.7
Sr-89 3.7¢1.2 11,025.0 2.3-19.7
Sr-90 10.7¢1.2 10.0£1.5 7.84-12.6
Cs~134 15.322.3 15.025.0 6.3-23.7
Cs=137 16.7¢1.2 15.025.0 6.3-23.7
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Cencentration in pCi/1b

Table A-1. (continued)
Lab Sample  Date TIML Rosult EPA Resultd
Code Type  Collected Analysis s ¢ ls, N=1  Control Limits
STM-554  Milk Oct 1988 Sr-89 60.3¢7.0 40.025.0 31.3-48.,7
Sr-90 51.042.0 60.0£3.0 54 ,8-65.2
[-131 94,0¢3,4 91.0£9.0 75.4-106.6
Cs~137 45.024.0 50.0¢5.0 41,3-58.7
K 1500445 1600280 1461-1739
STU=555 Urine Nov 1988 H=3 3030¢209 3025369 2403-3647
STw-556  water Nov 1988 Gr. alpha 9.0¢3.5 9.045.0 0.3-17,7
Gr. beta 9.721.2 9.025.0 0.3-17.7
STW=557  Water Dec 1988 [-131 108,7¢3.0 115.0¢12.0 94,2-135.8
STW-559  Water Jan 1989 Sr-89 40,028,7 40.045.0 31.3-48.7
Sr=90 24.,3:3,1 25.021.5 22,.4-27.6 i
STwW=560 'Hater Jan 1989 Pu~239 5.82].1 4,.2¢0.4 3.5-4.9 i
STW=561  Water Jan 1989 Gr. alpha 7.321,2 8.0£5.0 0.0-16.7 1
G". beta 5.32102 4.0‘5.0 000-1207
STW=562  Water Feb 1989 Cr=51 24546 238+24 193.4-276.6
Co~60 10.0¢2.0 10.05.0 1.3=48.7
In=-65 170£10 159¢16 139.2-186.7
Ru=106 181¢7.6 178218 146.8-209.2
Cs-134 9.7¢3.0 10.025.0 1.3-18.7
Cs=137 11.7¢1.2 10.025.0 1.3-18.7
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Table A-1. (continued)
Concentration in pCi/1b
Lab Sample Date TIML Result EPA Resultd
Code Type  Collected Analysis £20¢ ls, N=1  Control Limits
STW-563  Water Feb 1989 1131 109.024.0 10€.0211.0 B86.9-125.1
STW-564  Water Feb 1989 H-3 2820220 27544356 21373311
STW-565 Water Mar 1989 Ra~226 4,2+0.3 4,9+0,7 3.7-6.1
Ra-228 1.921.0 1.7¢0.3 1,2+2.2
STW=565 water Mar 1989 U 5.020.0 5.026.0 0.0-15.4
STW-567 AirFilter Mar 1989 Gr. alpha 21.721.,2 21.045.0 12.3-29,7
Gr, beta 68,324,2 62.0¢5.0 §3.3-70.7
Sr-90 20,0£2.0 20,0¢1.5 17.4-22.6
Cs-137 21.321.2 20,025.0 11.3-.28.7
STW-568  Water Apr 1989
569 (Blind)
. Sample A
Gr. alpha 20,742.,3 29.027.0 16.9-41.2
RO'ZZG 306*0.6 3.52005 206-“0‘
Ra-228 2.621.0 3.620,5 2.7-4.5
U 3.020.0 3.026.0 0.0-13.4
Sample B Gr. beta 52.326.1 57.025, 43,3-65.7
Sr-89 6. 25.4 8.0%5, 0.0-16.7
Sr'go 7.0:010 800:105 504.1().6
Cs-134 21.0£5.2 20,025.0 11.3-28.7
Cs-137 23.0%2.0 20,0%5.0 11.3-28.7
STM-C70  Milk Apr 1989 Sr-89 26.0210.0 39.045.0 30.3-47.7
Sr-90 45,7242 §5.0£3.0 49 ,8-60.2
Cs-137 54.,026.9 §0.0¢5.0 41,3-58,7
K-40 15212208 1600280 1461-1739
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Table A-1. (continued)
Concentration in pCi/1P
Lab Sample  Date TIML Result _ EPA Resultd
Code Type Collected Analysis ¢ ls, N=1  Control Limits
STU-S?Ig Water May 1989 Sr-89 «0.7 6.025.0 0.0-14,7
Sf'go 5.0*100 6.021-5 30"8.6
STw-572  MWater May 1989 Gr. alpha 24,0£2.0 30.0¢8.0 16.1-43.9
G". bet‘ ‘903‘15-6 5000*5.0 ‘1‘3-58n7
STW=573  Water Jun 1989 Ba-133 80.7¢1.2 49.025.0. 40,3-57.7
Co-60 31.322.3 31.025.0 22.3-39.7
In-65 167¢10 165217 135.6-194.4
Ru=106 123£9.,2 128213 105.5-150.5
Cs-134 40,.3¢1.2 391¢5 30,3-47.,7
: Cs=137 22.321.2 2015 11.3-28,7
STW=574 Water Jun 1989 He3 4513+136 45032450 3724-5282
STW=575  wWater Jul 19é9 Ra-226 16.823.1 17.742.7 13,0-22 4
Ra-228 13.823.7 18.322.7 I B St S
STW-576 Water Jul 1989 J 40,3¢1.2 4] .06.0 30
STW=577 Water Aug 1989 I1-131 84,7¢5.8 83.028.0 69,1+ 4
STk=579  Air .4 1989 Gr. alpha 6.020.0 6.0¢5.0 0.0-14,7
Filter Cs=137 10.322.3 10,025.0 1.3°18.7
STW-580 Water Sep 1989 Sr-89 14,721.2 14,025.0 5.3-22.7
Sr-90 9.781.2 10.0¢1.5 7.4-12.6
STW=-581  Water Sep 1989 Gr. alpha 5.0¢0.0 4,0£5.0 0.0-12./
Gr. Beta 8.722.3 6.0¢5.0 0.0-14.7
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Table A-1. (continued)

Concentration in pCi/12 i
Lab Sample Date TYINC ResuTt_ trFth‘:T‘ (3
Code Type  Collected Analysis +2:¢ ls, N=1  Control Limits
STW-583 wWater Oct 1989 Ba-133 60.3.10.0 59.0:6.0 48.6-69.4
Co-60 29.0.4.0 30.0:+5.0 21.3-38.7
In-65 132.3:6.0 129.0+13.0 106.5-151.5
Ru-106 155.3.6.1 161.0+16.0 133.3-188.7
Cs-134 30.7.6.1 29.0:+5.0 20.3-37.7
Cs-137 66.3.4.6 59.0+5.0 §0.3-67.7
STW-584  Water Oct 1989 H-3 3407150 3496:364 2866-4126
STW-585 Water Oct 1989
586 (Blind)
Sample A Gr. Alpha 41.7:9.4 49.0+12.0 28.2-69.8
Ra-226 7.920.4 8.4:1.3 6.2-10.6
Ra-228 4.4:0.8 4.1:0.6 3.1-5.1
U 12.020.0 12.046.0 1.6-22.4
Sample B Gr. Beta  31.7:2.3 32.0¢6.0  23.3-40.7
Sr-89 13.3:4.2 15.025.0 6.3-23.7
Sr-80 7.0:2.0 7.023.0 4.4-9.6
Cs-134 5.0:0.0 5.0:5.0 0.0-13.7
Cs-137 7.0%0.0 §.0:5.0 0.0-13.7
STW-587 Water Nov 1989 Ra-226 7.920.4 8.7:1.3 6.4-11.0
Ra-228 8.9%1.2 9.321.2 6.9-11.7
STW-588 Water Nov 1989 ] 15.020.09 15.06.0 4.6-25.4

@ Results obtained by Teledyne Isotopes Midwest Laboratory as a participant in the
environmental sample crosscheck program operated by the Intercomparison and Cali-
bration Section, Quality Assurance Branch, Environmental Monitoring and Support
Laboratory, U.S. Environmental Protection Agency (EPA), Las Vegas, Nevada.

5 A1l results are in the pCi/1, except for elemental potassium (K) data in milk,
which are in mg/1; air filter samples, which are in pCi/filter; and food, which is
in mg/kg.

¢ Unlegs gtherwise indicated, the TIML results are given as the mean ¢t 2 standard
deviations for three determinations.

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

€ NA = Not analyzed.

f ND = No data. Not analyzed due to relocation of the lab.

9 Sample was analyzed but the results not submitted to EPA because deadline was
missed.
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Crosscheck program results, thermoluminescent dosimeters (TLDs).

Table A-2.
Lab o
Code Type Measurement

2nd International Intercomparison®

115-2 CafF 5:Mn Field
Bulb
Lab

3rd International Intercomparison®

115-3 CaFy:Mn Field
Bulb
tab

Ath International Intercomparisonf

i15-4 Caf »>:Mn Field
Bu%b
Lab (Low)
Lab (High)

5th International Intercomparison9

11.-5A CaF p:Mn Field
Buib
Lab at
begiuning
Lab at

end

mR

Teledyne Average 2 oY
Result Known fall
t202 Value€ participants)
17.0+¢1.9 17.1 16.4¢7.7
20.8#4.1 21.3 i8.8¢7.6
30.743.2 34.9+4.8 31.5¢3.0
89.616.4 91.7¢14.6 86.2¢24.0
14.1+1.1 14.1:21.4 16.0¢9.0¢
9.3+1.3 12.2¢2 .4 12.0¢7.6
40.4+1.4 45.819.2 43.9¢13.2
31.4+1.8 30.046.0 30.2¢14. .6
77.445.8 75.2¢7.6 75.8+40 .4
96.6+5.8 88.4¢8.8 90.7¢31.2




Table A-2. (Continued)

Average 220 ¢
{all
participants)

Teledyne
TLD Result

Type Measurement 3202

LiF-100 Field 30.3t4 .8 30.026.0 30.2¢14.6

Chips
Lab at 81.127.4 75.2¢7.6 75.8140 .48

beginning
Lab at 85.4211.7 88.418. 90.7¢31.¢
the end

7th International [nlergqmparison"

115-7A LiF-100 Field
Chips
Ltab (Co-60)
tab (Cs-137)
115-78 CaF p:Mn Field
Bulbs
Lab (Co-60)
Ltab {(Cs-137)
CaS04:0y Field
Cards

tab (Co-60;

Lab (Cs-137
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Table A-2. (Continued)

Lab
Code

o
Type

8th International Intercomparison!

115-8A

115-88

115-8C

LiF-100
Chips

CaF2:Mn
Bulbs

CaS04:Dy
Cards

Teledyne Testing)

89-1

89-2

LiF-100
Chips

Teledyne
CaS04:Dy
Cards

VT, £ - i
Teledyne Average 2o ¢
Result Known (al}

Measurement 202 ValueC participants)

Field Site 1 29.5:1.4 29.7¢1.5 28.9¢12.4

Field Site 2 11.3+0.8 10.4+0.5 10.1¢9.06

Lab (Cs-137) 13.7¢0.9 17.2¢0.9 16.2¢t6.8

Field Site 1 32.3¢1.2 29.7¢1.5 28.912.4

Field Site 2 9.0¢1.0 10.4+0.5 10.129.0

Lab (Cs-137) 15.810.9 17.2¢0.9 16.2¢6.8

Field Site 1 32.3:0.7 29.7¢1.5 28.9+12.4

Field Site 2 10.620.6 10.4+0.5 10.129.0

Ltab (Cs-137 18.1t0.8 17.2+0.9 16.2t6.8

Lab 21.020.4 22.4 -

Lab 20.9¢1.0 20.3 -

3 Lab result given is the mean :2 standard deviations of three determinations.

b Second Tnternational Intercomparison of favironmental Dosimeters conducted in
Health and Safety Laboratory {GASL), %ew York, New York, and the

versity of Texas, Houston, Texas.

€ Value determined by sponsor of the intercomparison using continously operated pressurized fon chamber.
d Mean 2 standard deviations of results obtained by all laboratories participating in the program.

April of 1976 by the
5chool of Public Health of the Uni-



Table A-2. (continued)

Teledyne Avera?e 42,9
Result all
Measurement 22 ValueC participants)

For .notes continued

Third International Intercomparison of Environmental Dosimeters conducted in summer of 1977 by Oak
Ridge National Laboratory and the School of Public Health of the University of Texas, Houston, Texas.
Fourth International Intercomparison of Environmental Dosimeters conducted in summer of 1979 by the
School of Public Health of the University of Texas, Heoustorm, Texas.

Fifth International Intercomparison of Environmental Desimeter 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, Wew York, U.S. Department of Energy.

Seventh International Intercomparison of Environmental Dosimeters conducted in the spring and summer of
1984 at Las Vegas, Nevada, and spomsored by the U.S. Departmert of Energy, the U.S. Nuclear Regulatory
Commission, and the U.S. Environmental Protection Agency.

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

Chips were submitted in September, 1989 and cards were submitted in Movember, 1989 to Teledyne
Isotopes, Inc., Westwood, NJ for frradiation.




Table A-3. In-house spiked samples.
Concentration in pCi/1
Lab Sample Date TIMLC ResuTt Known  Expected
Code Type Collected Analysis n=3 Activity Precisio:
ls, n=3
QC-MI~6 Milk Feb., 1986 Sr-89 6.0¢1.9 6.423.0 8.7
Sr-90 14,2¢1.7 12.9£2.0 5.2
[-131 34,2¢3.8 35.223.5 10.4
CS'13‘ 320&1-8 27v325-0 8:7
Cs-137 35.822.1 35.045.0 8,7
QC-W-14 water Mar. 1986 Sr-89 1.6£0.4 1.621.0 7.1
Sr-90 2.420.2 2.4£2.0 4.2
QC-W-15§ Water Apr. 1986 [-131 44.942.4 41.5¢7.0 10.6
Co-60 10.621.7 12.145.0 7.10
Cs-134 30.2¢2.4 25.848.0 7.10
Cs-137 21.9¢1.9 19.9¢5.0 7.10
QC-M1-7 Milk Apr. 1986 1-131 39.7¢3.3 41.5¢7.0 10.4
Cs-134 28.742.8 25.848.0 8.7
Cs-137 21.2¢2.8 19.945.0 8.7
SPW-1 Water May 1986 Gross alpha 15.8t1.8 18.0%5.0 5¢
QC-W-16 Water June 1986 Gross alpha 16.2¢0.7 16.9¢2.5 8.7
Gross beta 38.413.7 30.245.0 8.7
QC-MI-9 Milk June 1986 Sr-89 <1.0 0.0 7.10
Sr-90 12.621.8 13.3£3.0 4,20
[-131 38.9¢7.0 34,.847.0 10.4
Cs-134 33.0¢3.4 36.1%5.0 8.7
Cs-137 38.5¢2.8 29.045.0 8.7
SPW-2 water June 1986 Gross alpha 16.8%1.8 18.0£5.0 5C
SPW-3 Wwater June 1986 Gross alpha 17.7#0.8 18.0%5.0 5C
QC-W-18 water Sep. 1986 Cs-134 34,745.6 31.325.0 8.7
Cs-137 51.1%7.0 43.348.0 8.7
QC-W-19 Water Sep. 1986 $r-89 13.624.1 15.643.5 7.10
Sr-90 6.4+1.6 6.242.0 4,2b
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Table A-3. In-house spiked samples (continued)

Concentration in pli/)

TIML Result  Known ~ Expected
Analysis n=3 Activity Precision
ls, n=38

Lab Sample Date
Code Type Collected

QC-w-~21

QC-MI-11
QC-wW-20

Water

Milk

Water

. 1986

¢ -60
Cs-134
Cs-137
Sr-89

H-3

19.2¢22.2
31.7¢5.2
23.8¢1.0
12,3¢1.8

3855¢180

18.5£3.0
25.628.0
21.625.0
14,323.0

3960350

QC-W-22 Water Gross alpha 9.821.4 11.2¢4,

Gross beta 21.722.0 23.8¢5,
QC-W=23 Water . [-131 29.8%2.5 .923.

QC-M1-12 Milk Jan, [-131 36.5¢1.3 65,
Cs~137 32.6%4.2 .428,

QC-MI-13 Milk Sr-89 10. . .28,

4z
Sr-90 14,6¢1, 623,
],

[-131 49.5 .98,
Cs~-134 4].6 0.0
Cs-137 33.3%0.6 JAt8,

MWater Sr-89 24.723.6 925,
Sr-90 23. 828,

[-131 28.0¢1.9 .328.
[-131 25.022.2 925,

Cs-134 .1 0.0
Cs~137 24.,2:2.0 27.2¢7.0

He3
Co-60
Cs~134
Cs=137

Gr. alpha
Gr. beta

~

Gr. alpha
Gr. beta

3422¢100

24.8t],
2.0

21.220.5

3362£300
26.527.
0.0
627,




Table A-3. In-house spiked samples (continued)
Concentration in pCi/l
Lab Sample Date TIML ResuTt Known  Expected
Code Type Collected Analysis n=3 Activity Precision
lg, n=39
QC-W-29 Water Jun 1987 ar. alpha 16.42].3 18.925.0 8.7
ar. beta  15.924.0 11.824.0 8.7
QC-MI-15% Milk Jul 1987 Sr=90 19.42]1.6 18.823.5 5.2
1-131 43.520.7 45.327.0 10.4
CS'13‘ 17!9’202 16u0:5'3 8.7
Cs=137 25.42].8 22.7%5.0 8.7
QC-w-30 Water Sep 1987 Sr-89 17.523.0 14.325.0 8.7
Sr-90 18,422.2 17.5¢2.2 8.2
QC-W-31 Water Oct 1987 H=3 20532939 20592306 520
QC-wW-32 Water Dec 1987 Gr. alpha 8.621.0 10.125.0 B.7
Gr. bete 15.220.1 13.123.0 8.7
QC-w-33 Water Dec 1987 Gr. alpha 7.72l1.4 10.125.0 8.7
Gr. beta 10.921.0 7.9£3.0 8.7
QC-W-34 Water Dec 1987 Gr. alpha 4.020.9 5.123.0 8.7
Gr. beta 9.420.9 7.9¢3.0 8.7
QC-M1-16 Milk Feb 1988 Sr-89 31.824.7 31.726.0 8.7
Sr-90 25.522.7 27.823.5 5.2
1’131 26.‘3005 23-2:500 10.4
Cs-134 23.822.3 24.226.0 8.7
Cs-137 26.520.8 25.126.0 8.7
QC-MI[-17 Milk Feb 1988 1-131 10.621.2 14,321.6 10.4
QC-w-35 Wwater Feb 1988 [-131 9.721.1 11.621.1 10.4
QC-W-36 Water Feb 1988 [-131 10.541.3 11.6:1.0 10.4
QC-W-37 water Mar 1988 Sr-89 17.122.0 19.828.0 8.7
Sr-90 18.720.9 17.325.0 5.2
QC-MI-18 Milk Mar 1988 [-131 33.2£2.3 26.7%5.0 10.4
Cs-134 31.322.1 30.2¢5.0 8.7
Cs-137 29.9+1.4 26.2¢5.0 8.7

—-
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Table A-3. In-house spiked samples (continued)
Concentration in pCi/)
Lab Sample Date TIMC Result  Known  Expected
Code Type Collected Analysis n=3 Activity Precision
ls, n=32
QC-w-38 Water Apr 1988 [-131 17.121.1 14.225.0 10.4
QC-w-39 Water Apr 1988 Hel 4439231 41762500 124
QC-w-40 Water Apr 1988 Co-60 23.720.5 26.124.0 8.7
Cs-134 25.422.6 29.2#4.5 8.7
Cs-137 26.622.3 26.224.0 8.7
QC-wW-41 Water Jun 1988 Gr. alpha 12.320.4 13.125.0 8.7
Gr. beta 22.621.0 20.125.0 8.7
QC-MI-19 Milk Jul 1988 Sr-89 15.121.6 16.425.0 8.7
Sr-90 18.020.6 18.325.0 5.2
[-131 88.424.9 86.628.0 10.4
Cs-137 22.720.8 20.826.0 8.7
QC-wW-42 Water Sep 1988 Sr-89 48.523.3 50.848.0 8.7
Sr'go 100931.0 11-‘:3-5 5.2
QC-w-43 Water Oct 1988 Co-50 20.923.2 21.423.5 8.7
Cs-134 38.721.6 38.026.0 8.7
Cs-137 19.022.4 21.023.5 8.7
QC-w-44 Water Oct 1988 [=131 22.220.6 23.323.5 10.4
QC-w-45 Water Oct 1988 He3 4109243 41532500 724
QC-MI-20  Milk Oct 1988 1-131 59.820.9 60.629.0  10.4
Cs-137 25.824.6 24.724.0 8.7
QC-W-46 Water Dec 1988 Gr. alpha 11.522.3 15.225.0 8.7
Gr. beta 26.522.0 25.7%5.0 8.7
QC-MI-21 Milk Jan 1989 Sr-89 25.5210.3 34.0210.0 8.7
Sr-90 28.323.2 27.123.C 5.2
[-131 540213 550220 10.4
Cs-134 24 ,522.6 22.625.5 8.7
Cs-137 24 .020.6 20.525.0 8.7
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Table A-3. In-house spiked samples (continued)

Concentration in pCi/l

Lab Sample Date TIML Result  Known  Expected
Code Type Collected Analysis n=3 Activity Procisign
ls, n=3
QC-wW-47 Water Mar 1989 Sr-89 15.223.8 16.125.0 8.7
Sr.go 16-‘:117 16.9:3.0 502
QC-M1-22 Milk Apr 1989 [«13] 36.321.1 37.2¢5.0 10.4
Cs-134 20.822.8 20.728.0 8.7
Cs-137 22.222.4 20.428.0 8.7
QC-w-48 Water Apr 1989 Co-60 23.522.0 25.128.0 8.7
Cs-134 24,24 .1 25.928.0 8.7
QC-wW-49 Water Apr 1989 [-131 37.223.7 37.2%5.0 10.4
QC-w-50 Water Apr 1989 He3 3011259 3089+500 724
QC-w-51 Water Jun 1989 Gr. aipha 13.0%1.8 15.025.0 8.7
Gr. beta 26.0%1.2 25.528.0 8.7
QC-M1-23 Milk Jul 1989 Sr-89 19.426.5 22.0£10.0 8.7
Sr"go 2706*3.5 2806!3.0 502
1-131 46.823.2 43.425.0 10.4
Cs-134 27.4:1.8 28.,3%6.0 8.7
CS'137 2401:1.8 2008:6-0 807
QC-MI-24 Milk Aug 1589 Sr-89 25.422.7 27.2210.0 8.7
Sr-90 45.021.1 47.829.6 8.3
QC-W=52 Water Sep 1989 [-131 9.620.3 9.721.9 10.4
QC-wW-53 Water Sep 1989 [<131 19.020.2 20.924.2 10.4
QC-W-54 Water Sep 1989 Sr-89 25.824 .6 24.724.0 8.7
Sr-%0 26.525.3 29.725.0 5.2

@ n=3 unless noted otherwise.

n=2,
C n=l,
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Table A-3. In-house spiked samples (continued)

Concentration in pCi/
TIML Result Known txpected
Analysis ne3 Activity Precision
ls, n=38

Lab Date
Code Collected

QC-MI-25

Oct 1989

[-131
Cs-134
Cs-137

Sr-89
Sr-90

023,
122,
.4z21.

33.321.
15.2%0.
22.124,
27.2%1.,
3334¢22

10.921 .49
10.421.0d

13,
22.
27.

35.
7
18.928.0
22.9:8.0
33792500

11.121.09
10.321.04d

Sr-89 101.026.09

104.1£10.5d
Sr-90 98.023.0d

95.0£10.0d

Gr. alpha 10.821.1
Gr. beta 11.620.5

10.624.0
11.424.0

@ n=3 unless noted otherwise.
n=2,

C n=l.

d Concentration in pCi/m




Table A-&, In-house "blank" samples.

Concentration in pCi/

Acceptance
Date Resvlts Criteria
Collected Analysis (4,660 ) (2,660 )

Nov. 1985 Gross alpha <0. <l
Gross beta <0. <4

Nov. 1985 Cs-137 (gamma) O <10

Nov. 1985 Sr-89 <0. <5
Sr-90 <0. <1

BL-5 i 0 Nov. 1985 Ra-226 <0. <1
Ra-228 <0. <1

SPW-2265 at . 1985 Gross alpha <0. <1
Gross beta <2. <4
Sr-89 <0, <5
Sr-90 <0. <]
I-121 <0. <1
Cs-137 (gamma) <7,

BL-6 3 Apr. 1986 Gross alpha <0, <1
BL-7 R Apr. 1986 Gross alpha <0. <1
BL-8 % June 1986 Gross alpha <0. <]
BL-9 sk s June 1986 Gross alpha <0. <1

SPW-3185 N & Jan 1987 Ra-226 <0. <1
Ra-228 <0. <1

SPS-3292 Jan 1987 [-131 : <1
Cs-134
Cs-137

SPW-3554 54 41 H=3
Gross beta

SPS-3555 Sr-89
S-90

SPS-3731 Cs-134
Cs-137

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




Table A-4.

In-house "dlank" samples (continued).

Lab
Code

Sampl e

Type

Date
Collected

Analysis

Concentration in pCi/)

Results
(4,660 )

Acceptance
Criteria
(4,660 )

SPS§-3732

SPS~4023

$PS-4203

SPS-4204

SP$-4390

SPS$-4391

SPwW-4627

SPS-4628

SPS-4847

0.1.

Water

Mar 1987

Aug

Sep

Sr-89
=90
1-131
Co-60
Cs-134
Cs-137
Ra-226
Ra-228
Mp-237
Th-230
T™h-232
U-234
U-235
U-238

1-131

Gross alpha
Gross beta

Sr-89
Sr-%0

Cs-134
Cs-137

Sr-89
Sr-20
1-121
Co-60
Cs-137
Ra-226
Ra-228

Gross alpha
Gross beta
Teitium

Sr-89
Sr-90

Cs-134
Cs-"37

owm

W 200 e B N~

<5
<1
<1
<10
<10
<10
<l
<1
<1
<0.1
<0.1
0.1
<0.1
<0.1

<1

<1
<a

<$
3

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




Table A-a, In-house "blank" samples (continued).
Concentration in pCi/)
Acceptance
Lab Sample Date Re:Llts Criteria
Code Type Collected Analysis (4,660 ) (4.660 )
$PS-4848 D.[. water Sep 1987 1-131 <0.2 <1
SPW-4849 D.I. wWater Sep 1987 Co-60 4.1 <10
Cs-134 <4.8 <10
Cs-137 <4.0 <10
Sr-89 0.7 <5
Sr-90 <0.7 <1
SPW-4850 D.l. Water Sep 1987 Th-228 <0.04 <1
Th-232 <0.8 <1
U-234 <0.03 <1
U-235 <0.03 <1
U-238 <0.02 <1
Am-241 <0.06 <1
» Cm-242 <0.04 <1
Ra-226 <0.1 <]
Ra-228 <1.0 <z
SPW-4859 D.I. water Oct 1987 Fe-55 <0.% <]
SPS-5348 Milk Dec 1987 Cs-134 2.3 <10
Cs-137 2.5 <10
SPW-5384 D.I. Water Dec 1987 Co-60 2.8 <10
Cs-134 <2.6 <10
Cs-137 <2.8 <10
1-131 <0.2 <1
Ra-226 <0.1 <1l
Ra-228 <1.2 <«
Sr-89 <0.% <1
Sr-90 <0.4 '3
SPW-5385 D.I. wWater Nov 1987 Gr. alpha <0.4 <1
Gr. beta 2.2 <i
Fe«55 <0.3 <1
SPS-5386 Milk Jan 1988 [-131 <0.1 <1
SPW-5448 "Dead" wWater Jan 1988 H-3 <177 <300
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Table A-4. In-house "Dlank® samples (continued).

Concentration in pCi/1

.<ceptance
Lab Sample Date Results Criteria
Code Type Collected Analysis (4,660 ) (4.660 )

SPS-5615 Milk Mar 1988 Cs-134 .4 <10
Cs-137 2.5 <10
1-131 <0.3 <1
Sr-89 0.4 <5
Sr.” 2-‘:0-5. (n‘o
5PS-5650 D.I. water Mar 1988 Th-228 9.3 <i
Th-230 .04 <1
Th=232 <0.05 <l
U-234 <0.03 <1
=235 <0.03 <l
J=238 <0,03 <1
Am-241 <0,Cs <1
Cm-242 <0.01 <1
! Pu-238 <0.08 <
Pu-249 <0.02 <1
SPS-6090 Milk Jul 1988 Sr-89 Q.5 <1
Sr-90 1.8:0.5°2 <1
1-131 0.4 <1
Cs-137 0.4 <10

SPW--6209 Water Jul 1988 Fe-55 0.8 U,
SPW-6292 Water Sep 1988 Sr-89 <€.7 <1
Sr-90 Q.7 <1
SPS-6477 Milk Oct 1988 1-131 0.2 <1
Cs-1234 %5.1 <10
Cs-137 <5.9 <10
SPW-6478 Water Oct 1988 1-131 o2 <1
SPW-6479 Water Oct 1988 Co-60 <5.7 <10
Cs-134 <3.7 <10
Cs-137 <4.3 <10
SPW-6481 Water Oct 19838 H=3 <170 <300
SPW-6625 Water Dec 1988 Gr. alpha <0.7 <1
Gr. beta <1.9 <4

@ Low level (1 -~ 5 pCi/1) of Sr-90 concentration in milk is not unusual.
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Table A-4. [In-house "blank" samples (continued).
Concentration {n pCi/1
Acceptance
Lab Sample Date Results Criteria
Code Type Collected Analysis (4.660 ) (4.660 )
SPS-6723 Milk Jan 1989 Sr-89 <0.6 <5
Sr-90 1.920,58 <1
[-131 <0.2 <1
Cs-134 <4.3 <10
Cs-137 <4.4 <10
SPyY-6877 Water Mar 1989 Sr-89 <0.4 <5
Sr-90 .6 <l
SPS-6963 Milk Apr 1989 1-131 <0.3 <1
Cs-134 <5.9 <10
Cs-137 6.2 <10
SPW-7561 Water Apr 1989 H-3 <150 <300
SPN=7207 Water Jun 1989  Ra-226 0.2 <1
Ra-228 0.6 <1
SPS-7208 Milk Jun 1989 Sr-89 <0.6 <5
Sr-90 2.1:0,58 <1
1-131 <0.3 <1
Cs-134 <6.4 <10
Cs-137 <7.2 <10
SPWN-7558 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 4,8:1,08 <1
[-131 <0.2 <l
Cs-134 <6.9 <10
Cs-137 8.2 <10
SPW-7559 Water Sep 1989 Sr-89 <2.0 <5
Sr-90 <0.7 <1
SPW-7560 Water Oct 198¢ 1-131 <0.1 <1.0
SPW~7562 Water Oct 1989 H=3 <140 <300
SPS-7605 Milk Nov 1989 [-131 <0.2 <1
Cs-134 8.6 <10
Cs-137 <10 <10
SPW-7971 Water Dec 1989 Gr. alpha <0.4 <1
Gr. beta <0.8 <4

3 Low level (1-5pCi/1) of Sr-90 concentration in milk is not unusual.
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TIML -8L [NV-01

LABORATORY PRECISION:

ATTACHMENT 8

Revision 0, 12-29-86

ACCEPTANCE CRITERIA FOR “SPIKED" SAMPLES

ONE STANDARD DEVIATION VALUES FOR VARIOUS ANALYSES?

Analysis

Level

Une Standara Deviation

for Single Determination

Gamma Emitters
Strontium-89°
Strontium-90P

Potassium

Gross Alpha
Gross Beta

Tritium

Radium-228

Plutonium
lodine-129b

Uranium-233,
Nicke!-630,

Technet ium-99°

Iron-550

5 to 100 pCi/liter or kg
>100 pCi/liter or kg

5 to 50 pCi/liter or kg
>50 pCi/liter or kg

2 to 30 pCi/liter or kg
>30 pCi/liter of kg

»0.1 g/liter or kg

<20 pCi/liter
>20 pCi/liter

<100 pCi/liter
>10C pCi/liter

<4,000 pCi/liter

>4,000 pCi/liter

<0.1 pCi/liter

0.1 pCi/liter, gram,
or sample

<55 pCi/liter
>55 pCi/liter

<35 pCi/liter
>35 pCi/liter

50 to 100 pCi/liter

5 pCi/liter
5% of known value

5 pCi/liter
10% of known value

3.0 pCi/liter
10% of known value

5% of known value

5 pCi/liter
25% of known value

5 pCi/liter
5% of known value

s = (.77/)liter) =
169.85 x (known)
10% of known value

15% of known value

10% of known value

6 pCi/liter
102 of known value

6. -/liter
15% of known value

10 pCi/liter
10% of known value

.0933

4 From EPA publication, "Environmental Radioactivity Laboratory Intercompari-

© TIML 1imit.

son Studies Program, Fiscal Year 1981-1982, EPA-600/4-81-004.



ADDENDUM TO APPENDIX A

The following is an explanation of the reasons why certain samples were outside the
control Timit specified by the Environmental Protection Agency for the Interlabora-
tory Comparison Program starting January 1987,

—

EPA
Lab Code Analysis TIML Result Control Limit Explanation

STH-504 Sr-89 57.024,3 60.3-77.7 Milk had high fat content which
Sr-9C 32.0t).0 32.4-37.6 made analyses difficult., Ad-
dition of errors to TIML result
would put values within EPA
control limits. EPA also had
the same problem in analyzing
its own sample.

STW=511 Ra-228 8.1:1.4 4.6-8.0 TIML results are usually within
EPA control limits., Analysis
of the next sample was within
EPA control limits. Mo further
action is planned.

STH=516 Cr-51 80.3217.5 61.3-78.7 Results in the past have been
within EPA control limits and
TIML will monitor the situation
in the future.

STF-524 K 1010.7+158.5 1123.5-1336.5 Error in transferrance of data.
Correct data was 1105233,
Results in the past have been
within the limits and TIML wil)
monitor the situation in the
future.

STW-532 [«131 9.022.0 6.2-8.8 Sample recounted after 12 days.
The average result was 8.8:].7
(within EPA control limits).
The sample was recounted 1in
order to check the decay.
Results in the past have been
within the Timits and TIML will
continue to monitor the situe
ation in the future,

STH-534 Co-60 63.321.3 4]1,3-58.7 High level of Co-60 was due to
contamination of beaker,
Beaker was discarded upon dis-
covery of contamination and
sample was recounted. Recount
results were 53.2:3.6 and
50.922.4,
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ADDENDUM TO APPENDIX A (continyed)

Lab Code

Analysis

EPA
TIML Result Control Limit

Explanation

STM-554

STW-560

STwW-568

STM-570

Sr-90

Pu-239

Ra-228

Sr-89
Sr-90

51.0:2.0 54.8-65.2
5.821.1 3.5-4.9

2.6:1.0 2.7-4.5
26.0210.0 39.0:5.0
45.7+4.2 §5.0+3.0

The cause of low result is not
known and s under investi-
gation. It should be noted
that 63% of al) participants
failed this test. Also, the
average for al) participants
was 54.0 pCi/1 before the Grubb
and 55.8 pCi/1 after the Grubb.

The cause of high results 1s
not known (suspected contami-
nated standard) and is under
investigation. Mew Pu-236
standard was obtained and will
be used for the next test.

The cause of low results is
under investigation. New
dilution was prepared and
sample is being reanalyzed.
Samwple was used up during
testing. Next EPA crosschecks
with the control 1imits.

The cause of low results is
under investigation. New
“spike” milk sample was pre-
pared and being analyzed.
Results of analysis: See
Table A-3, sample QC-Mi-24.
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Table A-1. (continued)
i Concentration in pCi/1P
Lab Sample  Date TIML Result _ EPA Resuld
Code Type Collected Analysis L. 1s, N=1  Control Limits
STM-554  Milk Oct 1988 Sr-89 40.327.0 40.025.0 31.3-48.7
Sr-90 51.022.0 60.0£3.0 54.8-65.2
[-131 94,0¢3.4 91.049.0 75.4-106.6
Cs=137 45,.024.0 50.0¢5.0 4]1.3-58.7
K 1500245 160080 1461-1739
STU-555 Urine Nov 1988 H-3 30304209 3025¢359 2403-3647
STW=556  Water Nov 1988 Gr. alpha 9.0¢3.5 9.0£5.0 0.3-17.7
Gl“. beta 9.7:1.2 9.0:5-0 003"17-7
STW=557  Water Dec 1988 [-i.1 108,7¢3.0 115.0£12.0 94.2-135.8
STW-559  Water Jan 1989 Sr-89 40.028,7 40,0£5.0 31.3-48.7
Sr=90 24.323,1 25.0¢t1.5 22.4-27.6
STW-560 Water Jan 1989 Pu~239 5.8¢1.1 4,2¢0,4 3.5-4.9
STW=-561 wWater Jan 1989 Gr. alpha 7.3t1.2 8.0£5.0 0.0-16.7
Gr- betd 503t102 ‘.035.0 0.0"1207
STW=562 Water Feb 1989 Cr-51 245246 235+24 193.4-276.6
CO"60 10.0*200 10.0t5.0 1.3-]8‘7
In-65% 170210 159214 139.2-186,7
Ru=106 181¢7.6 178218 146.8-209.2
Cs~134 9.7¢3.0 10.025.0 1.3-18.7
Cs=137 11.7¢1.2 10.0£5.0 1.3-18.7
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Table A-1, (continued)

Concentration in pCi/1b
Lab Sample Date TIML Result EPA Resultd
Code Type Collected Analysis £20¢ ls, N=1 Control Limits

STH-563  Water Feb 1989 [-131 109.024.0 106.0¢11.0 86.9-125.1
CTW-564  Hater Feb 1989 He3 2820220 27542356 2137-33N

STW=-565 Water Mar 1989 - 220,3 92 3s
1

; 1
2= 2
STW-566  Water Mar 1989 U ».020, 026, 0.0-15.4

STW-567 AirFilter Mar 1989 Gr. alpha . . . 12.3-29,7
Gr, beta < ¢ §3.3-70.7
Sr-90 . h . . 17.4-22.6
Cs-137 . . i 11.3-28.7

STW-568 Water Apr 1989
569 (Blind)
Sample A

~n
LMW N
. * = =
DOV

i+ % I+

Gr. alpha
Ra-226
Ra-228

U

Lt
~

[P S I oS Rt
- - - -

OO MmN
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Sample B Gr. beta
Sr-89
Sr-90
Cs-134
Cs-137

o
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STM-570  Milk Apr 1989 Sr-89 26.0210.0
Sr-90 45,7%4.2
Cs=137 54.,026.9
K-40 15212208

oW
o O o
OO0 O
B
om;mowom
CHa » @&

OO0
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Table A-1. (continued)
Concentration in pCi/10
Lab Sample  Date TIML Result _ EPA_Resultd
Code Type Cullected Analysis 2 ¢ ls, N=1  Control Limits
STH-5719 Wate: May 1989 Sr-89 «0.,7 6.0£5.0 0.0-14.7
Sr'go 5.0!1.0 6.0‘105 3-"806
STw=572 Water May 1989 Gr. alpha 24.,0+2.0 30.0¢8.0 16.1-43.9
Gf. betd ‘903‘15.6 50-0:5.0 4l¢3-5807
STW=573 Water Jun 1989 Ba-133 50.7¢1.2 49.0¢5.0. 40.3-57.7
Co~60 31338.9 31.0¢5.0 22.3+39.7
In-65 167¢10 165¢17 135.6-194.4
Ru=-10€ 12329,2 128213 105,.5-150.5
Cs-124 40,.3¢1.2 3925 30.3-47.7
Cs=137 22.3¢1.2 20¢5 11.3-28.7
STW~574  Water Jun 1989 H-3 45132136 45032450 3724+5282
STW-575  Water Jul 1989 Ra=-226 16.823.1 17.742.7 13.0-22.4
Ra-228 13.823.7 18.322.7 13.6-23.0
STW-576  Water Jul 1989 U 40,3¢1.2 4]1.026.0 30.6-51.4
STW-577  Water Aug 1989 1-131 84,7t5.8 83.0¢8.0 69.1-96.9
STW=579 Air Aug 1989 Gr. alpha 6.020.0 6.0¢5.0 0.0-14.7
Filter Cs-137 10,3#22.3 10.025.0 1.3-18.7
STW-580 wWater Sep 1989 Sr-89 14,7¢1.2 14,0£5.0 §.3-22.7
Sr=90 9,7¢1,2 10.0¢1.5 7.4-12.6
STW=-581 Water Sep 1989 Gr. alpha 5.0£0.0 4.0£5.0 0.0-12.7
G, Beta 8,722.3 6.0¢5.0 0.0-14.7




Table A-3.

(continued)

Lab
Code

Sample
Type

Date

Collected

Analysis

TIHC ResuTt__
+25¢

Concentration in

i/1®

IPA Resultd

ls, M=)

Control Limits..

STH-583

STwW-584

STH-58S
58¢€

STW-587

Hater

Hater

Water
(Blind)

Sample A

Sample B

Hater

Oct 1989

Oct 1989
Oct 1989

Nov 1989

Ba-133
Co-60
in-65
Ru-106
Cs-134
Cs-137

H-3

3407:150

749,
.90,
.4:0,
020,

122,
334,
022,
.00,
020,

OO W O e s

.9:0.4

—
DOV WU,
0~ 0O

59.
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12.
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STW-588  Water Nov 1989 15.020.09 18,

&

Results obtained by Teledyne Isotopes Midwest Laboratory as a participant in the
environmental sample crosscheck program operated by the Intercomparison and Cali-
bration Section, Quality Assurance Branch, Envirommental Monitoring and Suppcrt
Laboratory, U.S. Environmental Protection Agency (EPA), Las Vegas, Nevada.

A1l results are in the pCi/1, except for elemental potassium (K) data in milk,
which are in mg/1; air filter samples, which are in pCi/filter; and focd, which is
in mg/kg.

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

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

NA = Not analyzed.

ND = No data. Not analyzed due to relocation of the lab.

Sample was analyzed but the results not submitted to EPA because deadline was
missed.
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Crosscheck program results, thermoluminescent dosimeters (TLDs).

mi

Table A-2.
Lab LD
(ode Type Measurement

?nd International Intercomparisond

115-2 CaFp:Mn Field
Bulb

Lab

3rd International Intercompariscn®

115-3 CaFp:Mn Field
Bulb

Lab

4th International lntercomparisoqf

115-4 fafF >:Mn Field
Bulb
Lab (Low)
Lab (High)

5th International Intercomparison9

115-5A CaF p:Mn Field
Bulb
tab at
beginning
Lab at
end

Teledyne
Result
202

17.0¢1.9
20.84.1

30.723.2
89.616.4

14.141.1
9.3t1.3
40.4+1.4

31.4+1.8
77.4%5.8
96.615.8

Average 32 of
Known {al)

Value€ partic ipants)
17.1 16.4¢7.7
21.3 18.8¢7.6

34 .9:4 .8 31.5¢3.0
91.7+14.6 86.2¢24 .0
14.1¢1 .4 16.0¢9.0
12.2+2.4 12.0¢7.6
45.819.2 43.9+¢13.2
30.0¢6.0 30.2¢14.6
75.2¢7.6 75.8+40 .4
88.4+8.8 90.7¢31.2




(Cont inued )

Teledyne Average tle
o Result
Type Me a surement Value®

d

{all
participants)

LiF-100 Field 30.3:4.8 30.0¢6.0 ¥).2¢14 .6

Chips
Lab at 81.1¢7.4 75.2¢7.6 75 .8:+40 .4

beginning

Lab at 85.4+11.7 BB.4:8 . ¢ 90.7¢3%.
the ond

Ith‘}qternagvonql Intergomparisnnh

115-7A i iF-100 Field
Chips
Lab (Co-860)
Lab (Cs-137)
faF?:Hn Field
Bulbs

Lab (Co-60)

Lab (Cs-137)
CaS04:Dy Field
Cards

Lab {Co-60)

tab (Cs-137
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Table A-2. (Continued)

Ci N S -
Teledyne Average :2; ¢
Lab ne Result Known {all
Code Type Measarcment 22 ValgeC . participants)
8th International Intercomparison!
115-8A LiF-100 Field Site 1 29.5+1.4 29.7¢1.5 2B _9¢12.4
Chips Field Site 2 11.7¢0.8 10.40.5 10.1¢9.06
Lab Cs-137) 13.7¢0.9 17.2¢0.9 16.2¢6 .8
115-88 CafF2:Mn Field Site 1 32.3¢1.2 29.7¢1.5 28.9¢12.4
Bulbs Field Site 2 9.0¢1.0 10.420.5 10.119.0
Ltab (Cs-137) 15.8:0.9 17.2¢0.9 16.2¢6.8
115-8C CaS0gq:Dy Field Site 1 32.320.7 29.7¢1.5 28.9¢12.4
Cards Field Site 2 10.640.6 10.420.5 10.1¢9.0
Lab (Cs-137 18.1:0.8 17.2:0.9 16.2%6.8
Teledyne Testiqgi
89-1 LiF-100 Lab 21.0+0.4 22.8 -
Chips
89-2 Teledyne Lab 206.9¢1.0 20.3 -
CaS0q:Dy
Cards
3 Lab result given is the mean :2 standard deviations of three determinations.
b Second International Intercomparison of Environmental Dosimeters conducted in April of 1276 by the

Health and Safety Laboratory (GASL), New York, New York, and the School of Public

versity of Texas, Houston, Texas.
€ Value determined by sponsor of the intercomparison using continously operated pressurized ion chamber.
9 Mean 2 standard deviations of results obtained by all laboratories participating in the progras.

Health of the Uni-



Table A-2. ({continued)

Annr 02,9
Lo K nown F18)

Type Measurement Value® participants)

Footnotes gg_qv_t_i!ga'_gq

Third International Intercomparison of Envirommental Dosimeters conducted in susmer of 1977 by Dak

Ridge Wational Laboratory and the School of Public Health of the University of Tcxas, Houstom, Texas.
Fourth International Intercomparison of Ervironmenta. Dosimeters conducted in susmier of 1279 by the
School of Public Health of the University of Texas, Houstom, Texras.

Fifth International Intercomparison of Environmental Dosimeter comnducted in fall of 1980 at ldaho Falls,
Idaho and sponsored by the School of Public Health of the University of Texas, Houston, Texas and
Environmental Measurements Laboratory, New York, Mew York, U.S. Department of imergy.

Seventh International Intercemparison of Envirommental Dosimeters conducted in the spring and summev of
1984 at Las Vegas, Nevada, and spomsored by the U.S. Department of Energy, the U.5. Buclear Regulatory

Commission, and the U.S. Environmental Protectior Agency.
Eighth International Intercemparison of Environmental Dosimeters conducted in the 711 and winter of

1985-1986 at New York, New York, and spomsoved by the U.S. Department of Energy.

Chips were sudmitted in September, 1949 and cards were submitted in November, 1989 to Teledyne
Isotopes, inc., ¥estwood, W) for frradiation.




In<house spiked samples.

Concentration in pCi/)
Date TIML Result  Known Lxpected
0llected Ana‘l_ysws ne? kt'lv\ty Precision
1s, ne3d

Feb. 1986 Sr.8a 0tl. 423,
Srefd o2l 922,
[=134 223, 35.2¢3.
Cs-134 Otl. . 325,
Cs-137 36.822. .0s5,

Sr-89 620. .6tl.
Sr«90 420, 412,

1131 92, .5¢7.
Co-60 btl.
Cs-134 22,
Cs-137 ’1.9¢1.,

[«131 EER
Cs-134 TR
Cs-137 022,

0
0
5
0
0
0
0
0
0
0
0
0
0
0
0

May 1986 Gross alpha

June 1986 Gross alpha
Gross beta

June 1986 Sr-89
Sr-90
[«131
Cs-134
Cs=137

Gross alpha
aross alpha

(s-134
Cs=137
Sr-89

Sr«90




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

— —————— ————— — —— ————— a— —

Concentration in pCi/)
Date TIML Result  Known — Expected
Collected Analysis n=l Activity Precision
ls, n=38

Oct. 1986 ¢ 60 19.2¢2, 18.5¢3.0 "
Cs-134 31.71¢8, 25.618.0 7
Cs=137 23.8¢]. 21.625.0 7
QC-M!-11 ] Sr-89 12.3¢1.8 14,323.0

QC-W~20 : Hed 38560180 39602350

QC-W-22 » Gross alpha 581, 11.2¢4.0
Gross beta 182, 23.825.0

QC-wW-23 ' 1-131 822, E X

OC«M]<12 Mil Jan, 1987 [-131 5tl. 6125,
Cs-137 6124, ¢ L4128,

QC-M]I-13 . 3 Sr-89 A2, LT
Sr-90 Otl, 623,
1-131 .5¢]. .98,
Cs~134 4].6 0.0
Cs-137 . 320, A8,

Sr-89 24,713, 925,
Sr-90 23,923, 818,

[-131 .0t], 325,

1-131 .022,2 928,
Cs~134 2.1 0.0

Cs=137 34,2¢2.0 27.2¢7.0
He3 3422100 33624300
Co-60 24,8¢] .4 26.5¢7.0
Cs-134 «.0 0.0

Cs-137 21.220.5 21.627.0

~

Gr. 5tl.¢ 124,
t

5
2.6t],¢ 21,245,

L ] !
o123 10,124,
4

2,215, 9.4¢3,




Table A-3. In<house spiked samples (continued)
Concentration in pC/)
Lab Sample Date YIML Result  Known  Expectecd
Code Type Collected Analysis nel Activivy Precision
1s, ne3d

QC-w-29 water Jun 1987 Gr. alpha 16.421.3 18.925.0 8.7
Gr. beta 15.924.0 11.824.0 8.7
QC-M]-18 Milk Jul 1987 Sr-90 19.42] .6 18.823.5 6.2
1-131 43.520.7 45.327.0 10.4
c‘°13‘ 1709:2-2 1‘00‘503 807
C3'137 25.‘31 08 22l7t500 807
QC-wW-30 Water Sep 1987 Sr-89 17.523.0 14,325.0 8.7
S(‘~90 180‘*202 l7o5*202 5-2
QC-w-31 Water Oct 1987 He3 20532939 20592306 520
QC-w-32 Water Dec 1987 Gr. alpha 8.621.0 10.1£5.0 8.7
. Gr. beta 15.2¢0.1 13.123.0 8.7
QC-W-33 Water Dec 1987 Gr. alpha 7.7t].4 10.125.0 8.7
Gr. beta 10.921.0 7.923.0 8.7
QC-wW-34 Water Dec 1987 Gr. alpha 4.020.9 5.123.0 8.7
Gr. beta 9.420.9 7.923.0 6.7
QC-MI-16 Milk Feb 1588 Sr-89 31.824,7 31.726.0 8.7
SP-’O 250532.? 2708:305 502
[-131 26.420.5 23.225.0 10.4
Cs-134 23.822.3 24,226.0 8.7
CS'137 2605‘0-8 2501‘6.0 8-7
QC-M]-17 Milk Feb 1988 [-131 10.621.2 14.321.6 10.4
QC-~wW-35 Water Feb 1988 1131 9.7¢1.1 11.621.1 10.4
QC-w-36 Water Feb 1988 [-131 10.521.3 11.621.0 10.4
QC-wW-37 Water Mar 1988 Sr-89 17.1£2.0 19.828.0 8.7
Sr-90 18.720.9 17.325.0 5.2
QC-MI-18 Milk Mar 1988 [-13] 33,222.3 26.725.0 10.4
Cs-134 31.322.1 30.2¢5.0 8.7
Cs-137 29.92] .4 26,225.0 8.7
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Tadble A-3. In-hoyse spiked samples (continued)

Concentration in pCi/)

Lab Sample Date TIML Result ™ Known Expected
Code Type Collected Analysis nel Activity Precision
1s, n=38

-

QC-¥-38 dater Apr 1988 1-131 17.121.1 14.225.0 10.4
QC-W-39 Water Apr 1988 Hed 4439231 41762500 724

QC-4-40 Water Apr 1988 Co-60 23.720.5% 26.124.0
Cs-134 25.422.6 29.224.5
Cs-137 26.622.3 26.224,0

QC-W-4] Gr. alpha 12.320. 13.1285,
Gr. beta 22.62]. 20,125,

QC-M1-19 M1 $r-89 15.121, 16,425,
$r«90 18.020, 18,325,
1131 88,424, 8€ 028,
Cs-137 22,710, 20,826,

o COw;m o oo oo 0o

Sr-89 48.523.3 50.818,
Sr-90 10.921.0 11.423,

oy 0o

Co-60 20.923.2 21 .423,
Cs-134 38.721.6 38,026,
Cs-137 19.022.4 21.023,

QC-W-44 1-131 22.,2¢0.6 23.323.5
QC-W-45 He3 4109243 41532500
QC-M]-20 [«131 59.820,9 60.629.0
Cs-134 49.62) .8 48.427.5
Cs-137 25.524.6 .7¢4.0

3 15.225.0
0 §.725.0

Gr. alpha 11.52
Gr. beta 26.52

Sr-89 25.5210.3 .0210.0
Sr-90 28.323.2 .123.0
1-131 540213 550220
Cs-134 24 ,522.6 22.625.5
Cs-137 24.,020.6 20.525.0




Table A-3,

Lab
Code

QC-W-47

QC-M]-2

QC-M]-23

QC-M]-24

QC-W-52
QC-wW~53

QC-W-54

In-house spiked samples (continued)

Sample
Type

Hater

Mk

Date
Collected

Mar 1989

Apr 1989

Apr

@ n=3 unless noted otherwise,

 ne2,
€ n=l,

Analysis

Sr-89
Sr«90

[«131
Cs-134
Cs~137

Co~60
Cs-134
Cs-137
[«131
He3

Gr. alpha
Gr. beta

Sr-89
Sr-90
[«131
Cs-134
Cs-137

Sr-89
Sr-90

=131
1-131

Sr-89
$r90

Concentration in pCi/)

TIHL ResuTt™  Known

ne=J

Activity

15.2¢3.8
16.,42).7

36.321.1
20.822.8
22.222.4

23.522.0
24.,2¢].1
23.621.2
37.283.7
3011259

13,02].8
26.021.2

19.426.5
27.6%3,

46 .823.2
27.4:1.8
24,121 .8

25.422,
46.0¢) .

9.620,
15.020.

B8l .
525

16.125.0
16.923.0

37.225.0
20.728.0
20.428.0

25.128.0
25.928.0
23.028.0

37.2¢5.0
3089£500

15.025.0
25.528.0

22.0210.0
28.623.0
43.,425.0
28.326.0
20.826.0

27.210.0
47 .829.6

9.7¢1.9

20.924.2

)
&%

/
29.

- Expected

‘recision
ls, n=38




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

Concentration in pCi/)

Lab Sample Date TIMC ResuTt  Known  Expected
Code Type Collected Analysis nel Activity Precision
ls, n=3d
QC-M].28 Milk Oct 1989 [-131 70.023.3 73.5220.0 10.4

Cs-134 22.122.6 22.628.0 8.7
Cs=137 29.42).5 27.528.0 8.7

QC-U-55 u.ter OCt 19&9 1'131 33.3:103 35-3:1000 100‘
QC°H°56 “.t.r oct 198’ C°°60 1512‘009 17."500 807

CS'13‘ 2201*‘.‘ 18.9‘8.0 807
C“lJ? 2702’102 22-9:800 807

QC-W-57 water Oct 1989 Hed 3334222 33792500 724
QC-w-58 Water Nov 1989 Sr-89 10,921 .44 11.121,09 8.7
Sr-90 10.421,09  10.321.09 5,2
QC-W-59 Water Nov 1989 Sr-89 101.085.09  104.1210.59 17.§
Sr-90 98.023.0d  95,0£10.09 17.0
QC-wW-60 Water Dec 1989 Gr. alpha 10.82].1 10.624.0 8.7
Gr. beta 11.620.5 11.424.0 8.7

8 n=3 unless noted otherwise.
n=2,

C ne=],

d Concentration in pCi/m
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Table A-4. [In-house “blank" samples.

Concentration in pCi/)

Acceptance
Lab Sampie Date Results Criteria
Code Type Collected Analysis (4,660 ) (4,660 )
BL-1 D.1. Water Nov. 1985 Gross alpha <0.1 <1
Gross beta 0.4 4
BL-2 D.1. Water Nov. 1985 Cs-137 (gamma) <1.9 <10
BL -3 D.1. Water Nov. 1985 Sr-89 .5 <
Sr-90 0.6 <1
BL-S D.1. water Nov. 1985 Ra-226 .4 <1
Ra-228 0.4 3
SPw-2265 D.1. Water Apr. 1985 Gross alpha <0.6 <]
Gross beta .2 <4
Sr-89 0.2 <5
Sr-90 <0.4 <]
1-131 0.2 <1
Cs-137 (gamma) 7.4 <10
BL<6 D.1. Water Apr. 1986 Gross alpha <0.4 <1
BL-7 D.1. Water Apr. 1986 Gross alpha Q.4 <l
BL-8 D.1. water June 1986 Gross alpha <«.4 <1
BL-9 D.1. Water June 1986 Gross alpha <0.3 <1
SPW-3185 D.I. wWater Jan 1987 Ra-226 0.1 <]
Ra-228 0.9 <1
SP5-3292 Milk Jan 1987 1-131 0.1 <1
Cs-134 6.2 <10
Cs-137 6.4 <10
SPW-3554 D.1. Water Feb 1987 H-3 <180 <300
Gross beta .6 <4
SPS-356565 Milk Feb 1987 Sr-89 <0.6 <5
Sr-90 1.9:0,48 <
SPS-3731 Milk Mar 1987 Cs-134 2.2 <10
Cs-137 .5 <10

8 Low level (1 - 5 pCi/1) of Sr-90 concentration in milk is not unusual.
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Table A-4. In-hoyse "blank"” samples (comtinued).

Concentration in pCi/

Acceptance
Lab Sawple Date Results Criteria
Code Type Coilected Analysis (4,660 ) (4.660 )
SPS-3732 D.1. Water Mar 1987 Sr-89 «©.9 &
Se-90 <0.8 <]
1-131 0.3 <
Co-60 .3 <10
Cs-134 .2 <10
Cs-137 2.4 <10
Ra-226 0.1 <1
Ra-228 <1.0 <
Np-237 <0.04 <]
Th-230 <0.0% 0.1
T™h-232 .02 <0.1
U-234 <0.08 <0.1
U-238 <0.03 .1
U-238 <0.03 <0.1
SPS-4023 Milk May 1987 1-131 <0.1 <]
SPS-4203 D.I. wWater May 1987 Gross alpha <«0.7 <]
Gross beta <).7 <4
SPS-4204 Milk May 1987 Sr-89 <0.5 <
Sr-90 2.4:0.64 <1
SPS-4390 Milk Jun 1987 Cs-134 4.7 <10
Cs-137 <5.2 <10
SPS-4391 D.!. Water Jun 1987 Sr-89 <«.4 <5
Sr-90 <0.4 3
1-121 0.1 <
Co-60 <3.8 <10
Cs-137 <§5.,7 <10
Ra-226 <0.1 <]
Ra-228 <0.9 <]
SPW-4627 D.1. Water Aug 1987 Gross alpha <0.6 <1
Gross beta <1.4 <4
Tritium <150
SPS-4528 Milk Aug 1987 Sr-89 <0.6 <5
Sr-90 2.4:0,62 <]
SPS-4847 Milk Sep 1987 Cs-134 <4.4 <10
Cs-137 <5.3 <10

3 Low level (1 - 5 pCi/1) of Sr-30 concentration in milk is not unusual.

117



Table A<4, In-house "dlank” samples (continued).

Concentration in pCi/)

Acceptance
Lab Date Results Criteria
Code Collected Analysis (4,660 ) (4,66 )

——

SPY-4848 . Lep 1987 1«131 <0. <

She-4849 s34 Sep 1987 Co-60 A, <10
Cs-134 <8, <10
Cs~137 <4, <10
Sr-89 Q. <
Sr-90 <. <]

SPW-4850 'y Th-228 <0, <]
Th-232 <0, <]
U-234 <0, 03 <]
U-23% <0. <]
U-238 <0. <]
Am.24) <0. <]
Cm-242 <0, <1
Ra-226 <0, <1
Ra-228 <1, <@

SPW-4859 ol Fe-55 0. <1

SPS~5348 Cs-134 .
Cs-137 <2,

SPW-5384 5 IR Co~60 2.
Cs-134 <.
Cs«137 Q.
[-131 Q.
Ra-226 <0,
Ra-228 <.
Sr-89 0.
Sr-90 0.

B —rn 0N

SPH-5386 Y B Gr., alpha <0,

Gr., beta Q.
Fe-55 <0,

i

SPS-5386 Milk Jan 1988 [-131 0.

SPW-5448 "Dead" Water Jan 1988




Table A-4. In-house “blank" samples (continued).

Concentration in pli/)

Acceptance
Lab Date Results Critevia
Code Collected Analysis (4,660 ) (4,.66C )

SPS-5618 Mar 1988 Cs-134
Cs-137
1131
Sr-89
Sr-80

SPS-5650 D.1. Mar 1988 Th-228
T™-230
™-232
U-234
U-235
U-238
Ap-241
Cm-242
Pu-238
Pu-240

SPS-6090 Sr-89
Sr-90
1-131
Cs-137

SPH-6209 Fe-55

<10
<10
<1
<5
9|

~

A
~ o
O &

=886
o
o

*

no

<1
<l
<1
<1
<1
<l
<1
<1
<1
<1

<1
<l
<l
<10

Q.
L
«Q,
Q.
0.
Q.
Q.
<0,
Q.
Q,
Q.
B
Q.
Q.

A
o

<

SPW-6292 Sr-89 : <1
sr-80 . <1

SPS-6477 1-131 ‘ <1
Cs-134 ‘
Cs-137 ' <10

SPW-6478 [-131 ‘ <]

SPY-6479 RL Y Co~6V .
Cs-134 . <10
Cs-137

SPW-6480 H-3

SPH-6625 Gr. alpha
Gr. beta

3 Low level (1 « § pCi/1) of Sr-90 concentration in milk is not unusual.




Table A-4, In-house "blank® samples (continued).

Concentration in pli/N

Acceptance
Lab Sample Date Results Criteria
Lode Type Collected Analysis (4,660 ) (4,660 )
SPS-6723 Milk Jan 1989 Sr-89 0.6 <
Sr-90 1.920,58 <]
1-131 0.2 <]
Cs-134 <4.3 <10
Cs-137 4.4 <10
SPW-6877 Water Mar 1989 Sr-89 <0.4 <
Sr-90 «©.6 <1
SPS-6963 Milk Apr 1989 - 1-131 0.3 <]
Cs-134 .9 <10
Cs-137 6.2 <10
SPW-7561 Water Apr 1989 H-3 <150 <300
SPW-7207 Water Jun 1989 Ra-226 0.2 <1
Ra-228 <0.6 <1
SP$-7208 Milk Jun 1989 Sr-89 0.6 <5
$r-90 2.1:0,52 <1
1-131 <0.3 <]
Cs-130 6.4 <10
Cs-137 7.2 <10
SPW-7558 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 4.8:1,08 <l
1-131 0.2 <l
Cs-134 6.9 <10
Cs-137 8.2 <10
SPW-7559 Water Sep 1989 Sr-89 .0 <§
Sr-90 0.7 <1
SPW-7560 Water Oct 1989 1-131 <0.1 <1.0
SPw-7562 Water Oct 1989 H-3 <140 <300
SPS-760% Milk Nov 1989 1131 <0.2 <1
Cs-134 $8.6 <10
Cs-137 <10 <10
SPW-7971 Water Dec 1989 Gr. alpha <0.4 <]
Gr. beta <0.8 <4

8 Low level (1-5pCi/1) of Sr-90 concentration in milk is not unusua®.
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TIML 8L [HD-0)

Revision O, 12-29-86

ATTACHMENT 8

ACCEPTANCE CRITERIA FOR °SPIKED™ SAMPLES

LABORATORY PRECISION: ONE STANDARD DEVIATION VALUES FOR VAR[QUS ANALYSES

OUne Standarg Deviation

Analysis Level for Single Determination

Gamma Emitters to 100 pCi/liter or kg 5 pCi/liter

>100 pCi/liter or kg

Strontium-89°

Strontium-900

Potassium

Gross Alpha

Gross Beta

Tritiwa

Radium-226,
Radium-228

Plutonium

lodine-131,
lodine-1290

Uranium-238,
Nickel-630,
Technet ium-99°

Iron.58d

to 50 pCi/1iter or kg

>0 pCi/liter or kg

to 30 pCi/liter or kg

>30 pCi/1 ter of kg
>0.1 g/liter or kg

<20 pCi/liter
»20 pCi/liter

<100 pCi/liter
>100 pCi/liter

<4,000 pCi/liter

>4,000 pCi/liter

<0.1 pCi/liter

0.1 pCi/liter, gram,
or sample

<55 pCi/liter
>65 pCi/liter

<35 pCi/liter
>35 pCi/liter

50 to 100 pCi/liter

5% of known value

£ pCi/liter
10% of known value

3.0 pCi/liter
108 of known value

5% of known valuye

§ pCi/liter
25% of known value

5 pCi/liter
&% of known value

Is = (pCi/liter) =
169.85 x (known)
108 of known value

15% of known value

10% of known value

6 pCi/liter
10% of known

6 pCi/liter
15% of known

10 pCi/liter
10% of known valye

a 2
From EPA publication, “"Environmental Radioactivity Laboratory lntercompari-
p SOn Studies Program, Fiscal Year 1981-1982, EPA-600/4-81-004.
TIM b ]
PiML Tymit,




ADDENOUM TO APPENDIX A

The following 1s an explanation of the reasons why certain samples were outside the
control 1imit specified by the Environmental Protection Agency for the Inter!aborae
tory Comparison Program starting January 1987,

EPA
Lab Code Analysis TIML Result Control Limit Explanation

STN-504 Sr-89 57.024,3 60.3=77.7 Milk had high fat content which
Sr«90 32.0¢1.0 32.4-37.6 mede analyses difficult, Age
dition of errors to TIML resuylt
would put values within EPA
control limits, EPA also had
the same problem in analyzing
its own sample, ;

STN=511 Ra-228 8.121.4 4.6-8.0 TINL results are usually within
EPA contro! limits. Analysis
of the next sample was within
EPA control limits, No further
action is planned,

STH=51¢€ Cre51 80.3217.5 61.3-78.7 Results in the past have been
within EPA control limits and
TIML will monitor the situation
in the future.

STF-524 K 1010,72158.5 1123.5-1236.5 Error in transferrance of data.
Correct data was 11065233,
Results 1n the past have been
within the limits and TIML wil)
monitor the sityation in the
future.

STW-532 [«131 9.022.0 6.2-8.8 Sample recounted after 12 days.
The average result was 8.82],7
(within EPA controt! limits),
The sample was recounted 1in
order to check the decay.
Results 1n the past have been
within the 1imits and TIML will
continue to monitor the situe
ation in the future.

STW-534 Co-60 63.321.3 4]1.3-58.7 High level of Co-60 was due to
contamination of beaker.,
Beaker was discarded upen dise
covery of contamination and
sample was recountea, Kecount
results were 53,223.6 ang
50!9:2'“0

12¢



ADDENDUM TO APPENDIX A (continued)

e ——

EPA
Lab Code Analysis  TIML Result Control Limig Explanation

$TM.554 Sr-90 51.0:2.0 54.8.65.2 The cause of low result is not
known and 1s under fnvesti-
gation. It should be noted
that 63% of al) participants
fatled this test, Also, the
average for al) participants
was 54.0 pCi/1 defore the Grubd
and 55.8 pC1/1 after the Grubb.

The ceuse of hgh results is
not known (sussectod contami -
neted stardard) and 1s under
investigation, Mew Pyu-236
standard wae obtained and will
be used for the next test.

The cause of low results fs
under favestigation. New
dilution was prepared and
sample s being reanalyzed,
Sample was used up during
testing. WNext CPA crosschecks
with the control limigs.

26.0:10.0 025, The cause of low results is

45.7:4.2 0143, under fnvestigation. New
"spike" milk sample was pre-
pared and being analyzed,
Results of analysis: See
Table A-3, sample QC M1 .24,




APPENDIX TV

REVISIONS TO THE ODCM RADIOLOGICAL ENVIRONMENTAL
MONITORING PROGRAM SINCE 1986
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52t

DATE (ODCM Revision)

‘86 (11A)

REVISIONS TO THE RADIOLOGICAL ENVIRDMMZINTAL MONITORING PROGRAM

SAMPLE ROMTITORING
TYPE LOCATION
Al rborne ALl
ANl
8y.22
Ground/Well Water Al
BY-14
8Y-18
Surface Water Al
BY-13
Cooling Water ALl
BY-10
BY-11
Sediments ALl
8y-i13
Precipitation Al

BYRON STATION

Revision
Addition
Revision
Addition
Reyision
Revision
Addition
Revision
Additiom

Revision

Revision

Addition

Revision

RAddition

COMMENTS

£stablished monitoring locations identification

numbers .

Sr-89 and 90 analysis on a quarterly composite.

CECo Rea! istate was retitled to CECo Property

Gross beta, Sr-8%, and 90 analyses, quarterly.

CECo Real Estate was retitied to CECo Property.

Station's Onsite Well was changed to the McCoy Farmstead
Well, 1.25 mi SH.

Gross beta analysis weekly and Sr-89, S0 analyses on

2 guarterly composite.

Oregon Pool of Rock River, lUpstream of Intake, 4.3 mi, 5S¢
was changed to Rock River, lpstream of Intake, 2.6 mi, WNW.
Gross beta snalysis weekly. Gamma isotopic, tritium,
Sr-89 and 90 analyses on a composite, monthly.

Byron Intake Pipe/River, at the station.

_Initially, this moniteoring location was considered surface

water exposure pathway.

Byror Discharge Pipe/River, at the station.

Initially, this monitoring location was considered surface
water exposurs pathway.

Gross beta snalysis three times a year, not semiannualiy.
Oregon Pool of Rock River, Upstream of Intake, 4.3 mi, SSW
was changed to Rock River, Upstream of Intake, 2.6 mi, WAW.
Gross befa analysis monthly.

Gamma i1sotopic, tritium, Sr-89 and 90 analyses on a
quarterly composite at 2ll the milk monitoring locations.



QEVISIONS TO THE BAGTIOLOGICAL ENVIRONMENTAL MONTTORING PROGRAM
BYROR STATION (ont'd

DATE (ODCM Revision) SAME!E MONT TORTNG COMMENTS
TYPE LOCATION

‘86 (11A) Cont'd Aguatic Plants a1 Addrtron Gamma isotopic and gross beta analyses, three times & year,
BY-12 tddition Oregen Poc! of Rock River, Downstream of Discharge,
4.5 m SSH.
BY-13 Addition Rock River , Upstream of Intake, 2.6 mi WNG .
Fish/Invertebrates All tdition Gross beta, Sr-89 and Sr-90 analysis three times a yeer.
8Y-13 Revision Oregon Pool! of Rock River, Upstream of Intake, 4.3 @i, SSW
#as changed to Rock River, Upstream of Intake, 2.6 mi N4,
Al Addition Sr-89, 90 analysis biweekiy when milch animals are on
pasiure, monthly at other times.
Revision Groenhagen/Oltmann Farm, 2.C mi 5 was changed to
. J.A. Reeverts Pine Will Dairy, 3.2 mi ESE.
BY-16 Revision Rshelford Farm, 2.7 mi W was changed to
Kerneth Durien Farm, 3.3 mi SE.
BY-20 Revision Meyers Farm, 5.0 mi SE was changed to
Ed Seabold Farm, 2.5 mi ME.
Cattle Feed/Grass Al Addition Gamma isotopic, gross beta, Sr-29 and 90 analyses
gquarterly a«t all the milk monitoring locations.
vVegetables All Deletion Collection frequency is annually and the following ODCH
statement is deleted:
“1f harvest occurs more than once a year, sampiing shall
be performed during each discrete harvest . if harvest occurs
continuousiy, sempling shall be monthly. Attention shall
be paid to including semples of tuberous and root food
products.”
8Y-19-1,2 Addition Gamma isotopic, gross beta, Sr-89 and 30 analyses annually.
1-131 analysis on leafy vegetables annually. Both locations
are Oregon Vegetable Stands, 5.1 mi 556.




REVISIONS 10 THE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
BYRON STATION Cont'd
DATE (ODCM Revision) SAMD! § MONTTORING COMMENTS
TYPE LOCATION

All AN Addition listed distances from the center of the station
in kilometers and listed sectors.
Airborne Al Deletion Sr-89 and 90 analysis
8Y-21 Revision Onsite, W, was retitied to BY Nearsite, N.
BY-22 Revision CECo Property, ¥, was retitied to BY Nearsite, ESE.
BY-23 Revision Onsite, 5, was retitled 10 BY Nearsite, S.
BY-248 Revision The Meteorological Tower was retitled to BY Nearsite, S\.

Direct Radiation Al} Addition The station code, BY,6 proceeds the identification number

Ground/Well Water All Deiletion Sr-8% and 90 analysis
All Revistion Collection to occur biweekly, not quarterly.
All Addition Analysis freguency is clarified the following
ODCM statement:
*1-131 analysis to occur diweekly
when dose rate calculations from water consumption
exceeds >]1 mrem/yr."

Revision CiCo Property was retitled Offsite Well.
Addition McGoy Farm Well is identified as CiCo owned.
Deletion Gross beta, Sr-89 and 90 2nalyses

Surface Water
Cooling iter Deletion
Sediments Deletion Grioss beta analysis.
Revision Collection frequency wes changed to semiannually,
not three times a year.
Precipitation Deletion
Aguatic Plants Deietion
Milk Deletion Sr-89% and 90 analysis
Cattlefeed and Grass Deletion
Vegetables Deietion Gross beta, 1-131, Sr-89 and 90 analyses annually.
Food Products Addition Analysis frequency is clarified with the
following ODCM statement:
"Gamma isotopic and 1-131 analyses shall occur
at two different offsite monitoring locations
and a location that is 15-30 km from the station having
the highest predicted annual average ground level 0/Q if
milk sampling is not performed.”
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BYRON NUCLEAR POWER STATION
EFFLUENT AND WASTE DISPOSAL SEMI~ANNUAL REPORT
JANUARY TO JUNE 1989

ADDENDUM

The following is the breakdown for the continuous releases for gaseous
effluents:

ist gquarter: Xe~133 19.8 Curies
Xa=135 0.077 Curies

TOTAL = 19.88 Curies
ind quarter: No continuous releases

The following data is the estimated composition of Byron's solid waste
streams:

Dry Active Waste (DAW) 2. Primary Resin 3. Radwaste Resin
C~14 7.7% Mn-54 1.54% Mn=-54 2.78
Mn~54 4.0% Co-58 60.9% Co=-58 30.6%
Fe~55 46.6% Co-60 4.3% Co=60 6.8%
Co-58 12.2% Ce~134 8.7% Ce~134 17.8%
Co~60 12.0% Cs~137 7.59% Cs~137 24.3%
cs~134 3.3% B-3 0.6% H-3 9.0%
Cs~137 5.8% C~14 1.2% c-14 0.45%
Ni-63 B.4% Fe~55 14.3% Fe-§5 6.8%
Ni-63 0.9% Te-99 0.08%
§r-90 0.02% 1-129 0.1%
Tec-99 0.03% Pu-239 0.01%
1129 0.001% Pu-238 0.01%
Pu=239 0.001% Am=241 0.04%
Pu-238 0.001% Cm=~244 0.04%
Am=241 0.001% Ni-63 1.3%
CM=244 0.001%
Pu=-241 0.008%
129




r.

Per Technical Specafications 3.3.3.9 and 3.3.3.10, the following

is & summary of effluent monitoring ins rumentation inopersble

for a period of time greater than gpecified in the Technical Speci~-
fication:

1. Unit 1 Reactor Contsinment Pan Cooler Essential Service
Water Outlet Monitor was inoperable for greater than 130
days. The extended period of inoperability was due to a
faulty sample pump.

During this period, there were no major changes o the ligquid, gaseous,
or solid radwaste treatment systems. There were no major changes to
the Process Control Program (PCP). Byron Station continues to utilize
the services of Westinghouse-Hittman for dewatering and solidification
services.

Error Analysis

The following is an estimate of the errors associated with effluent
monitoring and analysis. The estimate is calculated using the square
root of the sum of the squares methodology.

1. Gaseous Effluents

Sampling error = 1 to 3.5%
Calibration error = 10%

Counting Statistics error = S\
Vent sStack flowrates error o 1,5%

Total error = 11 - 12%
2. Liquid Effluents

Sampling error = %
Calibration error = 10%
Sample volume error = 1%
Discharged volume error = 2%

Total error = 10%
Meteorological and environmental impact information is reported in the

Station Annual Radiological Environmental Operating Report as required
by Techunical Specification 6.9.1.6.
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BYRON NUCLEAR POWER STATION
EFFLUENT AND WASTE DISPOSAL SEMI-ANNUAL REPORT
JULY TO DECEMBER 1989

ADDENDUM
A. The following is the breakdown for the continuous releases for gaseous
effluents:
ird quarter: No continuous releases.

4th quarter! Xe-133 36.1 Curies

B. The following data is the estimated composition of Byron's solid waste

streams:
1. Dry Active Waste (DAW) 2. Primary Resin 3. Radwaste Resin
C-14  4.3% Mn-54 20,796 Mn-54 7.18
Mn-54 1.5% Co-58 11.145% Co-58 51.95%
Fe-55 60.6% Co-60 9.28% Co-60 9.97%
Co-58 13.3% Cs-134 7,058 Cs-134  9.906
Co-60 15.5% Cs~137 15.22% Cs-137 9.01%
Cs~134 1.3% H-3 1,158 H-3 0.022%
Cs-137 1.4% C-14 2.49% C-14 0.419%
Ni-63 2.06N Fe-55 30.80N fe-55 9.60%
§r-90 0.038% Ni-62 1.97% Tc-99 1.89%
Tc-99 0.008% §r-90 0.048% 1-129 0.004%
1-129 0.0001% Te-99 0.0852% Pu-239 0,004
1-129 0.0015 Pu-238 0.002%
Pu-23y  0.0004% Am-241  0.008%
Pu-238 0.0003% Cm-244 0.014%
Am-241 0.0002% Ni-$63 0.016%

CM-244  0.0002%
Pu-241  0.012%

C. Per Technical Specifications 3,3.3.9 and 3.3.3.10, there were no effluent
monitoring instrumentation inoperable for a period of time greater than
specified in the Technical Specification.

D. During this period, there were three changes to the liquid gaseous, or
solid radwaste treatment systems. There were no major changes to the
Process Control Program (PCP), Byron Station continues to utilize the
services of Westinghouse-Hittman for dewatering and solidification
services. The three radwaste treatment systems changes are as follows:

Radwaste Changes for 89

1) MOD 0-87-116: Installed bypass line around the Spent Resin Storage
Tank to allow transferring a low activity bed for disposal and
holding a high activity bed in the SRST.

(23082/45)
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MOD 0-88.012: Installed soparate control switches for the WX monitor
inlet valves. This allows both valves to De open at the same time and
reduces radwaste processing time by halfl,

MOD 0.89-034: Converted from dry cleaners to wet wash. This
prevents the production of a mized hazardous waste (Freon).

Error Analysis

The following is an astimate of the errors associated with effluent

monitoring and analysis. The estimate is calculated using the sgquare root
of the sum of the squares methodology.

Gaseous Effluents

Sampling error 2 1 to 3.5%
Calibration error s 10%
Counting Statistics error = 6%

Vent Stack filowrates error =  1.5%
Total error * 11 « 12N

Liquid Effluents

Sampling error
Calibration error
Sample volume erro:

Rischarged volume €riQr . .

Total error
Waste Resin

Sampling error : 58
Counting Statistics error = ™
Weight error 1%

Volume &X:Q% . o o o . ikl it
Tote! ervot 10%

DAW

Counting Statistics error ™
Calibration error 108

Weight error . . , i — Y
Total error 12.4%

the

Meteorological and environmental impact information is reported in

Station Annual Radiological Environmental Operating Report as required by
Technical Specification 6.9.1.6,

No limits were exceeded in liquid hold up tanks as stated in Technical
Specifications 3.11.1.4 or

in waste gas decay tanks as stated in Teachnical
Specifications 3.11.2.6.

(23082/45)




H., There were .20 irradiated fuel shipments during this period,

I. Lower Limits of Detection are defined in Technical Specifications Table
4.11-1 for liguid and Table 4.11-2 for gaseous waste. The Lower Limits of
Detection are as follows:

1. Ligquid Waste

.
b.
c.
d.
e.
f.

9.

Principal Gamma Emitters  5X10°7 pcCi/ml

1-131

1X10°% uci/mi

Dissolved and Entrained Gases (Gamma Emitters) 1X10-9 HCi/Mml
Hy 1%10-5 uci/ml

Gross Alpha 14107 uCi/ml

Sr 89-90 5X10-8 uci/mi

Fe 55 1X10-5 uci/mi

b Caseous Waste

(2308%/45)

1.
2.

Waste Gas Decay Tanks and Contaioment Purge

Principal Gamma Emitters 1X10-% uci/ml
Hy 1X10°4 pci/ml

Auxiliary Bullding Vent Stack Grab

20

Principal Gamma 1X10-9% uci/ml
“3 ulo-’ “c‘/ﬂl

Auxiliary Building Vent Stack Continuous

1.
2.
3.
4.
$.

1-131 1X10-22 uci/m

1-133 1X10-10 yei/mil

Principal Gamma Emitter 1X10-11 uci/mi

Sr 89-90 1x10-11 pci/ml

Nuble Gas Gross Beta or Gamma 1X10-6 uCi/ml

133



APPENDIX VI

1989 REMP SAMPLE RESULTS
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1.0 INTRODUCTION

The following constitutes the final Pro cess Report for the Environmenta)
Radiological Monitoring Program conducted at the Byron Nuclear Power Station,
Byron, I11inois. Results of completed analyses are presented in the attached
tables. Missing entries indicate analyses that are not completed and the
results will appear in subsegquent 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 from 80 to 2048
KeV. Specifically included are Mn-54, Co-58, Fe-59, Co-AN, Zn-65, ZIr-95,
Nb-95, Ru-103, Ru-106, 1-131, Ba-La-140, Cs-134, (s-137, Ce-1'1, and Ce-144,
Waturally occurring gamma-emitters, such as K-40 and Ra daughters, are fre-
quently detected 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.
A1l 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.

A11 concentrations, except gross beta, are decay corrected to the time of
collection.

Deviations from Scheduled Sempling and Corrective Actions Taken

A1l samples were col ~.ted within the scheduled period unless noted otherwise
in the Listing of Missed Samples.




LISTING OF MISSED SAMPLES

Expected
Collection
Sample Type Location Date Reason

Well wWater BY-14 01-23-89 NO power to pump.
BY-14 01-30-89 NO power to pump.

Milk BY-20 01-02-89 No sample available.

Surface Water BY-09 01-02-89 River frozen.
BY-09 01-09-89 River frozen.
BY-09 01-16-89 River frozen.
BY-09 01-23-89 River frozen.

BY-12 01-02-89 River frozen.
BY-12 01-09-89 River frozen.
BY-12 01-16-89 River frozen.
BY-12 01-23-€7 River frozen.

BY-13 01-02-89 River frozen.
BY-13 01-09-89 River €rozen.
BY~13 01-16-89 River frozen.
BY-13 01-23-89 River frozen.

Surface Water BY-09 02-06-89 River frozen.
BY-09 02-13-89 River frozen,
BY-09 02-20-89 River frozen.
BY-09 02-27-89 River frozen.
BY-09 03-06-89 River frozen.

BY-12 02-06-89 River frozen.
BY-12 02-13-89 River frozen.
BY-12 02-20-89 River frozen.
BY-12 02-27-89 River frozen.
BY-12 03-06-89 River frozen.

BY-13 02-06-89 River frozen.
BY-13 02-13-89 River frozen.
BY-13 02-20-89 River frozen.
BY-13 02-27-89 River frozen.
BY-13 03-06-89 River frozen.

BY-09 12-26-89 River frozen.
BY-13 12-26-89 River frozen.

NOTE :

Page 3 is intentionally left out.




BYRON

Table 1. Airborne Particulates and lodine-1312
Collection: Heek;z
Units: 102 pCi/
Byrgn Sti]lmsn Va;ley Near Sége £ Paynes Point
BY-01 BY-02 (C Y- - BY-04

Week Vb1!me Gross V61gme ross Vo1!me Gross Vo1!me Gross
Ending Beta Beta (m?) Beta (m?) Beta
01-09-89 284 5,320.5 274 5.A20,5 282 4,720.5 282 4,620.5
01-16-89 286 2.920.4 286 <0, 4b 286 3.120.4 285 2.820,4
01-23-89 286 2.020.4 28¢ 2.3:20.4 285 2.020.4 285 2.120.4
01-30-89 285 3.620.4 285 3,520.4 285 4,020.4 285 3.3#0.4
02-06-89 286 5.020.5 296 4,320.5 289 4,520.5 288 4,320.5
02-13-89 284 2.520.4 275 2.920.4 282 3.020.4 283 2.620.4
02-20-89 286 2.10.4 286 2.10,4 286 2.4:0,4 286 1.620.4
02-27-89 285 3,520,¢ 285 3.620.4 284 3.520.4 284 3.420.4
03-06-89 284 2.520.4 291 3.2:0.4 286 2.620.4 286 2.90.4
U3-13-89 285 3.4:0.4 278 3.320.4 285 2.720.4 285 3.020.4
03-20-89 283 3.0:0.3 283 3.00.3 284 2.920.3 283 2.7£0.3
03-27-89 285 2.720.4 285 2.820.4 286 3.020.4 286 3.10.4
04-03-89 286 2.520.4 296 2.220.4 289 2.020.4 288 1.920.4
lst Qtr meanis.d. 3.2:1.0 3,2:1.0 3.120.9 2.90.9
04-10-89 284 1,840.4 274 1.740.4 283 1.50.4 283 1.620.4
04-17-89 285 3,4:20,4 285 3,5#0.5 283 3.520.5 283 3.3+0.4
04-24-89 285 2.2:0.4 285 1.820.4 285 2.020.4 285 2.2+0.4
05-01-89 288 1.820.4 294 2.0+0.4 288 2.4:0.4 288 1.820.4
05-08-89 285 1.120.4 278 1.520.4 285 1.420.4 285 1.420.4
05-15-89 284 1.220.3 284 1.620,3 284 1.620.3 284 1.020.3
05-22 -89 285 2.820.3 278 3.120.3 284 2.9:0.3 284 2.320.3
05-29-89 289 1,620,3 286 2.320.3 290 2.120.3 288 1.620.3
06-05-89 280 2.020.2 281 2.4:0,2 274 2.020,2 280 1.820.2
06-12-89 283 1.420,3 286 2.10.4 290 1.6£0.3 283 1.420.3
06-19-89 289 2.320.4 295 1.80.4 290 1.720.4 290 1.720.4
06-26~89 288 2.620.4 287 2.320.4 287 2.020.3 287 2.4:0,4
07-03-89 288 2.00.3 290 2.120,3 290 1,920.3 289 1.9£0.3
2nd Qtr meants.d. 2.020.6 2.220.6 2.0£0.6 1.920.6

2 Jodine-131 concentrations are <0,07 pCi/m3 unless noted otherwise.
Filter paper very light.



Table 1. Airborne Particulates and lodine-1312 (continued)

Byron Stillman Valley Near Site E Paynes Point
BY-01 BY-02 (C) BY-03 BY-04
Week Yolyme  Gross VdTgme Gross VoT!me Gross Vb13me Gross
(m?) ) )

Ending (m?) Beta Beta (m Beta (m Beta

07-10-89 284 3.120,
07-17-89 285 2.020,
07-24-89 284 1.92C,
07-31-89 286 1,40,
08-07-89 288 2.0%0,
08-14-89 281 2,20,
08-21-89 286 2.2¢0.,
08-28-89 293 1.720.
09-04-89 279 1,320,
09-11-89 285 1,620,
09-18-89 285 1.5¢0.
09-25-89 286 2,310,
10-02-89 288 2.90,

272
292
278
286
298
272
292
288
286
277
285
277
297

Ld

281
284
284
286
290
279
286
294
280
284
285
284

.420.2 272
.120,2 285
.0£0,2 284
.3t0.3 286
.920.3 290
.620.4 279
.420,.3 286 o2l
.420.4 294 .60,
220,3 280 1,520,
o0 50.3 284 1.420,
o1&0.3 285 1,620,
.9+0.4 283 2.4x0.
A4+0.4 290 3.020,

820,
.020,
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.40,
.820.
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.9¢0.4
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@ lodine-131 concentrations are <0.07 pCi/m3 unless noted otherwise.




Airborne Particulates and lodine-1313
Co]lection:q Heek]§
Units: 10=< pCi/m

Near Site S Oregon Mt. Morris Leaf River
BY-Q5 BY-06 BY-07 (C) BY-08 (C)
Week Vdﬂgme Gross Vofgme Gross VoTSme Gross Vo1§me Gross
Ending (m?) Beta (m?) Beta (m?) Beta (mv) Beta

01-09.-8% 282
01-16-89 286
01-23-89 285
01-30-89 285
02-06-89 287
02-13-89 284
02-20-89 286
02-27-89 284
03-06-89 286
03-13-89 285
03-20-89+ 283 283
03-27-89 285 285
04-03-89 288 285

+ 520,
« 320,
. 220,
. 9520,
. 620,
. 620,
. 320,
.820,
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286
285
285
286
285
286
285
286
285
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05-01-89 288
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06-05-89 280
06-12-89 283
06-19-89 290
06-26-89 287
07-03-89 289
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Table 2. Airborne Particulates and lodine-1312 (continued)
Near Site S Oregon Mt. Morris Leaf River
BY-05 BY-06 BY-07 (C) BY-08 (C)

Week VoTyme  Gross VoTyme  Gross VoTyme  Gross VoTume  Gross
Ending (m?) Beta (m?) Beta (m?) Beta (m?) Beta
07-10-89 282 2.720,3 272 3.020.3 284 2.620.3 284 2.6%0,.3
07-17-89 285 1.940.2 284 2.2%0.2 285 1.920,2 285 1.920.2
07-24-89 284 2.2%0,2 285 2.220.¢ 285 1.820,2 285 1.620,2
07-31-89 286 1.620,3 286 1,4%0.3 286 1,520,3 286 1.120.3
08-07-89 290 2.3¢0.4 286 1.620,3 280 1.840.3 288 1.640.3
08-14-89 281 2.6%0,4 283 2.720.4 283 2.7¢0.4 283 2.7¢0.4
08-21-89 286 2.7¢0.3 286 2.,240.3 286 2.2¢0,.3 236 1,920.3
08-28-89 294 2.2%0,3 294 2,0¢0.3 294b  1,720.3 293 1.7¢0.3
09-04-89 279 1.840,3 279 1.820,3 279 0.7#0,3 279 1.620.3
09-11-89 284 2.6%0.4 286 1.840,3 286 1.620,3 285 1.7¢0.3
09-18-89 285 2.320,3 284 2.4%0.3 285 2.420,3 285 2.320.3
09-25-89 283 2.5¢0.3 286 3.1£0.4 286 2.630,3 285 3.0%0.4
10-02-89 290 2.820.4 286 3,020.4 294 2.7+0.4 293 3.420.4
3rd Qtr meants.d, 2.3%0.4 2.320.6 2.1¢0.6 2.120.7
10-09-89 283 1.70.3 286 1.820.3 286 1.720.3 285 2.2¢0.3
10-16-89 282 3,720.4 283 3.920.4 283 2.9%0.4 284 3.6:0.4
10-23-89 286 0.7£0.2 286 2.320.3 286 1.940.3 28h 2.3%0.3
10-30-89 288 4,7¢0.4 289 4,310.4 287 4,020.4 287 3.9¢0.4
11-06-89 287 2.420.3 285 1.9+0.3 287 1.6£0.3 286 2.520.4
11-13-89 283 1.920,3 285 1.420,3 285 1.420.3 285 1.720.3
11-20-89 287 3.3:0.4 287 3,2t0.4 286 2.6:0.4 286 3.0¢0.4
11-27-89 285 3,320.4 285 3.2+0.4 285 2.820.4 285 3.5¢0.4
12-04-89 285 3.6%0.4 284 3.3:0.4 284 3.1#0.4 284 2.7%0.4
12-11-89 287 2.4:0.4 288 3.120.4 288 3.1¢0.4 288 2.6%0.4
12-18-89 283 4,5:0.4 283 4,7+0.4 283 4,1:0.4 283 4,220.4
12-26-89 329 3,4£0.4 329 4,4:0.4 329 4,0£0.4 329 4,5¢0.4
01-02-90 296 2.520.3 284 2.3%0,.3 284 2.120.3 284 2.4:0.3
4th Qtr meants.d, 2.9:l.1 ileld 2.7¢0.9 3.0:0.9

2 lodine-131 concentrations are <0.07 pCi/m3 unless noted otherwise.
d Timer out of order, volume is assumed.



‘ g BYRON
Table 3. Airborne Particulates and lodine-1312

Collection: kceklg
Units: 102 pCi/m

BY-21 BY=-22 BY-23 BY-24

Week Vol yme Gross Vngme Gross Vol yme Gross Vol yre Gross
Ending (m?) Beta (m?) Jeta (m?) Beta (m9) Beta
01-09-89 284 5.7£0.5 284 4,320.5 284 1.2#0.3 284 6.620.5
01-16-89 286 3.520.4 286 3.4:0.4 286 3.620,4 286 3,2:0.4
01-23-89 285 2,920.4 285 2.4+0.4 286 3.1:0.4 86 2.70.4
01-30-89 285 3.620.4 285 4,0:0.4 285 4,2+0.4 285 4,020.4
02-06-89 287 4,9+0,5 287 5.520.5 287 5.420,5 287 5.020.5
02-13-89 284 2.6+0.4 284 2.820.4 284 4,2:0.5 284 3.220.4
02-20-89 286 2.2¢0.4 286 2.0:0.4 286 2.7#0.4 286 2.320.4
02-27-89 28% 3,2:0.4 285 3.7:0.5 285 3.620.4 284 3.5+0.4
03-06-9 287 3.5£0.4 286 3,.120.4 286 3.3+0.4 286 3.120.4
03-13-89 285 4,020,5 285 3,2#0.4 285 3.0:0.4 285 3.520.4
03-20-89 285 3.120.3 283 3.0£0.3 283 3.0£0,3 283 3,020.3
03-27-8Y 286 2.720.4 286 3,4:0.4 286 3.0:0.4 285 3.320.4
04-03-89 287 2.220.4 286 2.1:0.4 287 2.4:0.4 287 2.5+0,4
1st Qtr meants.d. 3.4:1.0 3.3:1.0 3.3:1.0 3.521.1
04-10-89 284 1,320.3 284 1.4+0.4 283 1.520.4 283 1.720.4
04-17-89 285 4,120.5 285 3,4:0.4 285 4,1+0.5 285 3.4:0.4
04-24-89 285 2.120,4 285 2.620.4 285 2.4:20.4 285 2.520.4
05-01=-29 288 2.4:0.4 254 2.120.4 288 2.420.4 288 2.220.4
05-08-89 285 0.820.4 202 0.6£0.4 285 0.5+0.4 285 <0.6
05-15-89 283 1.620.3 283 1.5£0.3 284 1.6$0.3 284 1.5+0,3
05-22-89 285 2.7£0.3 285 2.7£0.3 285 2.420.3 285 2.720.3
05-29-89 288 2.0£0.3 286 2,020.3 287 2.3:20,3 272 2.4:0.4
06-05-89 282 2.420,2 187 3.5+0.4 282 2.320.2 280 2.620.3
06-12-89 283 1.920.3 283 2.120.4 283 1.740.3 283 2.020.3
06~19-89 289 1.820.4 289 1.720.4 289 1.920.4 290 1.9:0.4
06-26-89 287 2.4:0.4 288 2.2:0.4 287 2.5¢0.4 287 2.820.4
07-03-89 288  1.1:0.3 288  1.8s0.3 288  2.2s¢0.3 288  2.310.3
2nd Qtr meanzs.d. 2.020.8 2.120,8 2.1+0.8 2.320.5

a lodine-131 concentrations are <0.07 pCi/m3 unless noted otherwise.
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Table 3. Airborne Particulates and lodine-1312 (continued)

BY-21 BY-22 BY-23 BY-24

week VBTame Gross Vol Gross Vol Gross Vol Gross
Ending (m¥) Beta (m?) Jeta (m?) Beta (m?) Beta
07-10-89 283 3.8%0.3 283 3.0¢0.3 283 2.8%0.3 283 2,7%0.3
07-17-89 285 2.0%0,2 285 2.120.2 285 2.0%0.2 285 1.920,2
07-24-89 284 2.120.2 284 2.020.2 284 2.120,2 284 2.120,2
07-31-89 286 1.820.4 286 1.8+0.4 286 1.6£0,3 286 1.920.4
08-07-89 272 2.0£0.4 272 2.1¢0.4 289 1.920.3 284 1.7#0.3
08~14-89 281 3.5+0.4 281 3.1¢0.4 280 3,1£0.4 280 3,1¢0.4
08-21-89 286 3.2¢0.3 286 2,6%20.3 286 2.4£0.3 287 2.7%¢0.3
08~28-89 294 2.4:0.4 294 1.720.3 294 1.9£0,3 294 1.920.3
09-04-89 278 1.920.3 279 1.820.5 279 1.820,3 279 2.0£0.3
09-11-89 285 2.020,4 285 2.0%0.4 285 1.820.3 285 2.120.4
09-18-89 284 2.020,3 285 1.820.3 285 1.920.,3 285 2.6%0.4
09-25-89 284 3.0£0.4 283 2.920.4 283 2.620.3 283 2.620.3
10-02-89 284 2.4:0.4 293 0.6$0,3 285 2.7+0.4 285 4,140,5
3rd Qtr meants.d. 2.5#0,7 2.120.7 2.2%0.5 2.420.7
1C-09-89 284 2.120.3 284 2.5%0.3 284 1.6£0.3 284 2.0£0,3
10-16-89 281 3.920.4 282 4,0£0.4 282 3.8%0.4 282 3.620.4
10-23-89 286 2.320,3 286 2.2¢0,3 286 2.220,3 286 2.2¢0.3
10-30-89 288 4,420.4 288 4,2+0.4 288 4.410.4 288 4,8¢0.4
11-06-89 287 2.6£0.4 287 2.3:0.3 287 2.4+0,3 287 3.120.4
11-13-89 283 1,920.3 283 2.0£0.3 283 2.0%0.3 283 2.1%0.4
11-20~-89 287 3.2¢0.4 287 3.7:0.4 287 2.920,4 287 3.520.4
11-27-89 282 1.2¢0.3 284 3.0¢0.4 2840 «0,04 285 3.1¢0.4
12-04-89 285 3.3:0.4 285 3.320.4 285 3.120.4 285 3.0£0.4
12-11-89 288 3.320.4 287 3.2¢0.4 287 2.3:0.4 287 3.5:0.4
12-18-89 282 4,720.4 282 3.6%0.4 283 4,7+0.4 283 5.1:0.4
12-26-89 328 4,10.4 328 4,520.4 328 4,2+0.4 329 4,0:0.4
01-02-90 285 2.720.4 286 2.420.3 286 2.7¢0.4 286 2.320.3
4th Qtr meants.d. 3.1¢1.0 3.1¢0.8 3.0:1.0 3.2¢1.0

‘ lodine-131 concentrations are <0.07 pCi/m3 unless noted otherwise.
b filter paper very 1ight, probably due to improper seating of filter in housing.



Table 4, Airborne Particulates

Collection: guarterly composites of weekly collections
Units: pCi/m

Volume Other
Location Lab Code (m3) Cs=137

Gammas?@

1st Quarter

BYAP-1459 370%
1460 370%
1461 3709
1462 3706
1463 3706
1464 3706
1465 3709
1466 3706
1467 3712
1468 3708
1469 3710
1470 3708

2nd Quarter

BY-01 BYAP-1568 3713
BY-02 1569 3703
BY-03 1570 3713
BY-04 1571 3709
BY-05 1872 3709
BY-06 1573 3708
BY=-07 1574 3711
BY-08 1575 3711
BY-21 1576 3712
BY-22 1577 3616
BY-23 1578 3711
BY-24 1579 3695

a See Introduction,
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Table 4., Airborne Particulates

Collection: Ogarter1y composites of weekly collections
Units: pCi/m

Vo1gme
Location Lab Code (m?) Cs-134 Cs-137

3rd Quarter 1988

BYAP-1672 3710 NA <0.01
1673 3700 <0.01
1674 3707 <0.01
1675 3698 <0.01
1676 3709 <0.01
1677 3697 <0.01
1678 3713 <0.01
1679 N7 <0.01
1680 3686 <0.01
1681 3696 <0.01
1682 3704 <0.01
1683 3700 <0.01

4th Quarter 1988

BYAP-1779 3783 <0.01
1780 3783 <0.01
1781 3751 <0.01
1782 3783 <0.01
1783 3761 <0.01
1784 3754 <0.01
1785 3753 <0.
1786 3752 <0.0}
1787 3746 <0.
1788 3749 <0.
1789 3750 <0.
1790 3752 <0.

3 See Introduction,




Table 5. Gamma Radiation, as Measured by Thermoluminescent Dosimeters (TLDs)

STANDARD RADIOLOGICAL MONITORING PROGRAM

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Date Placed: 01-02-89 04-03-89 07-03-89 10-02-89
Date Removed: N4-03-89 07-03-89 10-02-89 01-02-90
Days in the Field: 91 91 91 91

Location Average mR/Qtr.

Offsite Indicator Locations

BY-01 Byron

BY-03 - Nearsite East
BY-04 - Paynes Point
BY-05 - Nearsite South
BY-C6é - Oregon

Mean + s.d.

Onsite Indicator Locations

BY-21 Onsite North
BY-22 - Onsite ESE
BY-23 « Onsite South
BY-24 Met. Tower

Mean + s.d.

Background Locations

BY-02 - Stillman Valley
BY-07 ~ Mt. Morris
BY-08 - Leaf River

Mean +s.d.




Table 5. Gamma Radiatfon, as Measured by TLDs (continued)

SPECIAL PROGRAM

Inner Ring, Near Site Boundary, Indicator Locations

1st Quarter  2nd Quarter  3rd Quarter  4th Quarter

Date Placed: 01-02-89 04-03-89 07-03-89 10-02-89
Date Removed: 04-03-89 07-03-89 10-02-89 01-02-90
Days in the Field: 9 91 91 91

Location Average mR/Qtr.

BY~101-1
BY-101-2
BY-102-1
BY-102-2
BY-103~1
BY-103~2
BY-104-1
BY-104-2
BY-~105-1
BY-105-2
BY-106~1
BY~106-2
BY-107-1
BY-107-2
BY-108-1
BY~108~2
BY-109-1
BY-109-2
BY-110-1
BY-110-2
BY-111-1
BY-111-2
BY-112-1
BY-112-2
BY-113-1
BY-113-2
BY-114-1
BY-114-2
BY-115~-1
BY~115-2
BY-116-1
BY-116~2

17.2¢1.6
16.820.8
17.1%1.1
17.5¢1.0
15.6%1.2
15.320.8
16.310.8
17.6¢0.8 16.5z1.1
18.7%0.9 17.3%¢0.8
17.9%0.8 16.5¢1.0
18.2¢0,8 16.920.9
16.8t1.0 15.020.9
21.14%1.1 17.4:1.0
18.621.1 17.620.9
19.4+0.8 18.0£1.0
14.420.9 14,320.9
17.4:1.0 15.9+0.9
14.7¢1.0 16.121,0
16.920.9 14.821.0
15.421.1 16.1¢1.0
18.3%0,8 16.0£0,.7
16.3£0.9 17.0£0.9
17.520.9 15.8¢1.0
15.5£1.0 16.020.8
16.8¢1.1 15.120.9
13,940.8
12.720.8
15.720.9
15.3¢1.0
14.0¢].0
15.321.2
15.441.0

- . e -~ W -, e g M A L AT W R LR
.HK0.0‘C)\O(.L‘\()‘()\OOHHNUJH(D\O\D\DNH@@&OO\D\O\DOO*OQ)

Mean t s.d. sehl s ],0¢1.8 16.021.2
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Table 5. Gamme Radiation, as Measured by TLDs (continued)

SPECIAL PROGRAM
Outer Ring, Near 5 Mile Radius, indicator Locations

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

Date Placed; 01-02-89 04-03-89 07-03-89 10-02-89
Date Removed: 04-03-89 07-03-89 10-02-89 01-02-90
Days in the Field: 91 91 91 9
Location Average mR/Qtr.

BY-201-1 13.141.1 16.6¢1.1 14,0¢]1.4 16.520.8
BY-201-2 16,2t1,0 18.410,9 17.8¢1.0 17.9¢0.7
BY-20%-1 13.4+0.9 15.620.9 14.020.8 15.320.8
BY«20¢2 15,.120.8 16,.8¢1,3 16.7¢1.2 17.520.8
BY=203-1 10.820.9 11.7¢1,0 11.620,7 12.5£0.9
BY-203-2 14,7¢1.5 16.121.,0 15.7¢1.3 16.2¢0.9
BY-204~1 11.24¢0.8 13.020,9 12.620.8 13,.520,7
BY-204-2 15.4%0,9 18.4¢0.8 17.020.8 17.520.8
BY-205-1 15.6£0.9 18.2¢1,6 17.2¢1.1 17.320,9
BY-205-2 14.6+1,0 16.8¢0,9 15.6£0.9 16.5¢1.0
BY~206-1 16.6¢1.2 18.5:1.0 17.6¢1.0 17.920.8
BY~206-2 15.8%0.,9 17.520.9 17.120.8 16.9£0.8
BY-207-1 15,740.9 19,0¢0,9 17.8%1.1 18,720.9
BY-207-2 15.1¢0.8 17.4¢1.0 16.2¢0.8 16.4¢1.0
BY-208«1 17.420.9 20.5¢0,9 19,920.8 19.420.9
BY-208~2 15.8¢1.0 17.520.9 16.8%0.8 17.220.8
BY-209-~1 17.521.5 19.5¢1.9 19.0¢]1.2 18.7¢1.4
BY-209-2 13.0:1.0 15.120.9 14,6+0.9 14,.7£0.8
BY-210~1 15.120.8 19.2¢0.8 17.5¢1.0 18,2+1.0
BY-210-2 15.2¢1.1 16.8¢1.1 17.0£0.8 17.1¢1.0
BY«211-1 15.3:0.8 16.4%0.9 16.6%1.1 1718141
BY-211-2 15.6¢1.7 19,0¢].1 17.8¢1.3 18.640.9
BY-212-1 15.620.8 18.3¢0.8 17.520.9 18.2¢1.5
BY-212+2 14.7+0.9 20.4:1.0 17.7¢0.9 19.5¢1.0
gY-213-1 15.6%0.8 16:7%1.1 17.4£0.9 16.520.,9
BY-213-2 15.2¢1.0 19,7¢1.1 18.1£0.9 19.020.7
BY-214~1 14,5£1.0 16.0¢1.0 16,2¢1.0 16.1¢0,9
BY-214~2 15.0¢1.4 17.8£0.8 16.920.8 17.820.8
BY~215~1 15.8¢1.,0 17.620,8 17.120.9 17.7¢0.8
BY-215-2 14.1£0.9 18.7¢1.1 16.9¢0,9 18.120,7
BY-216~1 17.121.,0 17.8¢1.0 18.3t1.6 17.421.0
BY-216~2 16.5¢1.1 19.640.9 18,1¢1.2 18,.5¢0.8
Mean t s.d. 15.1%1.5 17.5%1.9 360787 17.2¢1.6

14
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Table 5. Gamma Radiation, as Mcasured by TLDs (continued)

RESTRICTED AREA MONITORING PROGRAM

3rd Quarter 4th Quarter

Date Placed: 07-03-89 10-02-89
Date Removed. 10-02-89 01-02-90
Days in the Field: 91 91

Location Average mR/Qtr,

B-1 Security Gatehouse (Parking Lot) 14.5:0.8 16.8+1.4




Tatle 6. Milk
Collection: Monthly; semimonthly during grazing season (May-October)
Units: pCi/1

. —————— ——— . —— - ——

e b e

Collection Other
Date Lab Code 1-131 Cs-134 (s-137 Gammas @
Warren Danakas Farm BY-15
01-02-89 BYMI-2968 <0.5 <5 <§ <10
02-06-89 3072 <0.5 <5 <5 <10
03-06-89 139,40 <0.5 <5 <$ <10
04-03-89 3214 <0.5 <5 <5 <10
05-01-89 3288 <0.5 <5 <5 <10
06-15-89 3365 <«0.5 <5 <5 <10
06-05-89 3465 <0.,5 <5 <5 <10
06~19-89 3544 <0.5 <5 <5 <10
07-03-89 3609 <0.5 <5 <5 <10
07-17-89 3676 <0.5 <5 <§ <10
08-07-89 3792 <0.5 <5 <5 <10
08-21-89 3870 <0.5 <5 <5 <10
09-04-89 3933 <«0,5 <5 <% <10
09-18-39 a017 <0.5 <5 <5 <10
10-02-98 4083 <0.% <5 <5 <10
10-16-89 4146,7 <0.% <5 <5 <10
11-06-89 4233 <«0.5 <5 <5 <10
12-04-89 4298 <0.5 4. <5 <10

Bi11 Leupkes Farm BY-25

01-02-89 BYMI-2970 <0.5 <5 <5 <10
02-06-89 3074 <0.5 <5 <5 <10
03-06-89 3143 <0.5 <5 <5 <10
04-03-89 3217 <0.5 <5 <5 <10
05-01-89 3292 <0.5 <5 <5 <10
05-15-89 3368 <0.5% <5 <5 <10
06-05-89 3468 <0.5 <5 <5 <10
06-19-89 3547 <0.5 <5 <5 <10
07-03-89 3611 <0.5 <5 <5 <10
07-17-89 3679 <0.5 <5 <5 <10
08-07-89 3796 <0.5 <5 <5 <10
08-21-89 1873 <0.5 <5 <5 <10
09-04-89 3937 <0.5 <5 <5 <10
09-18-89 4020 <0.5 <5 <5 <10
10-02-89 4086 ,7 <0.5 <5 <5 <10
10-16-89 4150 <0.5 <5 <5 <10
11-06-89 4236,7 <0.5 <5 <5 <10
12-04-89 4301 <0.5 <5 <5 <10

- - - —————— - —————— . . . e £ S —-—

a See Introduction.
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Table 6. Milk (continyed)

Collection
Date Lab Code

—— - - A s

Whitten Holsteins BY-17

01-02-89 BYM1-2969 . <5
02-06-89 3073 0., <5
03-06-89 141 : <8
04-03-89 3215 <5
05-01-89 3289 <8
05-16-89 3366 <5
06-05-89 3466 <5
06-19-89 3545 <5
07-10-89 363P <5
07-17-89 3677 <5
08-07-89 3793 <5
082189 3871 <5
09-04-89 3934 <%
09-18-89 4018 <8
10-02-89 4084 <5
10-16-89 4143 <5
11-06-89 ' 4234 <8
12-04-89 4299 <5

A A A AN A
OO0
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Kenneth Reeverts Farm

01-02-89 BYMI-NSC -
02-13-89 3100 <0
03-05-89 3142 <0
04-03-89 3216 0.
05-01-89 3290 <0,
05-15-89 3367 <0
06-05-89 3467 <0,
06-19-89 3546 <0.
07-03-89 3610 <0.
07-17-89 3678 <0.
08-07-89 3794 0.
08-21-89 3872 <0.
09-04-89 3936 <0,
09-18-89 4019 <0
10-02-~89 4085 <0.
10-16-89 4149 <0
11-06-89 4235 <0
12-04-89 4300 <0

<5 <5 <10
<5 <5 <10
<5 <5 <10
<5 <5 <10
<5 <5 <10
B <5 <10
<5 <5 <10
<5 <5 <10
<5 <5 <10
<5 <5 <10
<5 <5 <10
<5 <5 <10
<5 <5 <10
<5 <5 <10
<$ <5 <10
<5 <5 <10
<5 <5 <10

5
5
:
:

5
5
‘
5
5
5
5
5

Xt
‘

5

5

See Introduction,
' On February 13, 1989, E¢ Seabold Farm was replaced by K. Reeverts Farm,
5674 German Church Road, Byron, I

NS = No sample available,

C




BYRON

Fish, Edible Portions.
Collection: 3 times per year
Unit: pCi/g wet weight

Collection
Date Lab Code Type

Oregon Pool of Rock River

05-08-89 BYF-659 Perch <0.
05-15-89 ' 676 Bass <0.
07-24-89 770 Catfish <0,
07-31-89 177 Carp <0,
10-16-89 863 Catfish <0.
10-16-89 864 Walleye <0.

Upstream BY-13

05-15-89 BYF=677 Carp <0,
065-15-89 678 Catfish <0.
07-17-89 753 Carp <0,
07-24-89 771 Catfish <0.
10-30-89 902 Carp <0.
11-06-89 907 Catfish <0,

8 See introduction




Collection
Date

N8-07-8%
08-07-89
08-07-89
10-09-89

08-07-89
08-07-89
08-07-89
08-07-89
10-09-89

b

Yegetables

Collection: Annually
Units: pCi/g wet weight

i ab Code

BYVe-689,99
692
693
816

BYVe-695
696
697
698
817

Type 1-1312

BY-19-1 966 Fast Weld Park Road

Cucumber ———
Rrussel Sprouts

Zucchini

Broccollr Leaves

Byfjﬂ-zA_69934ﬂ9f}p_8jyer Road

Cucumber ———
Carrots ————
Corn ———
Reets : o
Cabbage 0.03

. Analysis for 1-131 required for green leafy vegetation only.
See Introduction.

Cs-137 Gammas?

Other




Table 9, Surface Water
Units: pCi/N

MONTHLY COMPOSITES OF WEEKLY COLLECTIONS

Composite Other
Period Lab Code Cs-134 Cs-137 Gammas?

Woodland Creek BY-09

January, 89 BYSW-319D <10 <10 <15
February, 89 NSC .- .-
March, 89 282 <10 <10 <15
April, 89 1660 <10 <10 <15
May, 89 1862 <10 <10 <15
June, 89 2552 <10 <10 <15
July, 89 2884 <10 <10 <15
August, 89 3132 <10 <10 <15
September, 89 . 377 <10 <10 <15
October, 89 4098 <10 <10 15
November, 89 4290 <10 <10 <15
December, 89 NSD

Downstream BY-12
January, 89 BYSW-617D <10
February, 89 NS¢ -
March, 89 1283 <10
April, 89 1661 <10
May, 89 1863 <10
June, 89 2553 <10
July, 89 2886 <10
August, 89 3133 <10
September, 89 3678 <10
October, 89 4099 <10
November, 89 4291 <10
December, 89 4729 <10

Upstream BY-13
January, 89 BYSW-321b <10
February, 89 NSC -
March, 89 1284 <10
April, 89 1662 <10
May, 89 1868

June, B9 2654

July, 89 2887

August, 89 3135

September, 89 3679 ,80

October, 89 4101

November, 89 4293

December, 89 NSt

¥4
See Introduction,

3 PN

) Grab sample, collected 01-30-89,

C NS = No sample available. River fro




BYRON

Table 9. Surface vWater (continued)

QUARTERLY COMPOSITES OF WEEXLY COLLECTIONS

Concentration (pCi/1)
Composite Period Lab Code Tritium

Woodland Creek BY-09

1st Quarter, 1989 BYSW-1086 <200
2nd Quarter, 1989 2491 <200
drd Quarter, 1989 3614 <200
4th Quarter, 1989 4724 <200

Downstream BY-12

1st Quarter, 1989 BYSW-1087 ’ 596:105
2nd Quarter, 1989 2492 790100
3rd Quarter, 1989 3615 532*113
4th Quarter, 1989 4725 1470%136

Upstream BY-13(C)

1st Quarter, 1989 BYSW-1088 <200
2nd Quarter, 1989 2493 <200
3rd Quarter, 1989 3616 <200
4th Quarter, 1989 4726 <200

20
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Table 10. wWell MWater
Units: pCi/l
Collection: Composite of semimonthly collectiors.

MONTHLY COMPOSITE OF SEMIMONTHLY COLLECTIONS

e U BY-14 o mese Sl S IR e el SURERS
Collection Gross Other . Gross Other
Nate Lab Code Reta (s-134 (s-137 Gammas Lab Code Reta £s-134  Cs-137 Gammas2-d

January, 89 Npb - = - -— BYWW-572,3 1.320.6 <10 A0 <15
February, 89 BYWM-748 <1.7 <10 <10 <15 749 <1.8 <10 <10 <15
March, R9 1285 <1.5 <10 <10 <15 1286 <1.6 <10 <10 <15
April, 89 1663 2.2%1.3 <10 <10 <15 1664.5 1.8:1.3 <10 <10 <15
May, 89 1869 <2.4 <10 <10 <15 1870 <2.3 <10 <10 <15
June, 89 2555,6 <1.6 <10 <10 <15 2557 <}.7 <10 <10 <15
July, 89 2888 <2.6 <10 <i0 <15 2889 2.3 <10 <10 <15
Auqust, 89 3136 2.2 <10 <10 <15 3137 <2.3 <in <10 <15
September, B9 3681 <1.8 <10 <10 <15 3682 <1.6 <10 <10 <15
October, 89 3757¢ <2.5 <10 <10 <15 4102 2.5 <10 <10 <15
November, 89 4294 <1.8 <10 <10 <15 4295 <1.6 <10 <10 <15
December , 89 4730 <1.6 <10 <10 <15 4731 2.2531 .3 <10 <10 <15

2 See Introduction.

5 ND = No data. Sample not collected, puro out of order.

€ Grab sample only; pump out of order first part of October.

4 In monthly reports “other gammas" were reported as <20. The change to <15 was made to comply with
Technical Specifications. Actual LLD's obtained for all samples were much lower than reported.



Table 10. Well Water

Units:

pCi/1

BYRON

QUARTERLY GRAB SAMPLES
Collection
Date Lab Code Tritium
Off-Site well BY-14
lst Quarter, 89 BYWW-1089 <200
2nd Quarter, 89 2494 <200
3rd Quarter, 89 3617 236:103
4727 <200

4th Quarter, 89

1st Quarter, 89
2nd Quarter, 89
3rd Quarter, 89
4th Quarter, 89

McCoy Farmstead Well BY-18

BYWW-1090
2495,6
3618
4728

<200
<200
<200
<200

2 See Introduction.
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Table 11. Bottom Sediments
Collection: Semiannually
Units: pCi/g dry weight.

Date Other
Collected Lab Code Cs-134 Gammas @

Qregon Pool of Rock River

05-01-89 BYBS-510,1 0. <0.,2
10-09-89 BYBS-623 <0.1 <0.2

Upstream BY-13

05-C1-89 BYBS~-640 <0.1
10-09-89 BYBS-624 <0.1

a

See Introduction.




MILCH ANIMALS AND NEAREST RESIDENCES CENSUS




BYRON

BYRON DAIRY CENSUS 1989

A, Site Boundary tc 2 mi,

None

B. 2 mi, to 5 mi,

1. Reeverte Dairy Farm (BY-20)
5674 N, German Church Road
Route 1
Byron, [111nois

2.1 miles @ 037'
Milks 40 cows

2. Whitten Dairy Farm (BY-17)
Didtown Road
Route 1
Byron, I1linois

8.5 miles @ 250'
Milks 40 cows

3. Warren Danakas (BY-15)
5845 East Holcomb Road
Route 1
Oregon, [1linois
3.3 miles @ 110
Milks 14 cows

4, Oltmann Dairy Farm; Richard Oltmann, owner
1858 N, German Church Road
Route 1|
Oregon, I1linois
2.2 miles @ 180'

Milks 15 cows
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BYRUN DAIRY CENSUS 1989 (continued !

5. B111 Luepkes (BY-25)
2887 Brick Road
Route |
Oregon, 111inois

3.7 miles @ 190'
Milks 56 cows

6. Ashelford Dairy Farm
4210 IL Route 2
Ruute 3
Oregon, 111inois

2.6 miles @ 275'
Milks 12 cows
7. CAM-DEE Farms, Gerald Devries, owner
65213 N. Town Hall Road
Route 3
Oregon, I11inois
3.3 miles @ 290'
Milks 35 cows
8. Ouane Camling
50 East Camling Road
Route 3
Oregon, I111nois
3.2 miles @ 305'
Milks 26 cows

C. Sampling Locations

BY-15 warren Danakas
Milks 14 cows
Diet:
May - October: Pasture 5 acres. Pasture, hay, corn,
oats, protein/mineral supplement.
November - April: Feediot 1 acre. May, corn, oats and
protein/supplement.,
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BY«25

BY-17

BY-20

BYRON DAIRY CENSUS 1989 (continued)

Bi11 Luepkes

Milks 56 cows
Diet :
May -« QOctober:

November - April:

wWhitten Farm

Milks 40 cows
Diev:
May - October:

November « April:

heeverts Dairy

Milks 40 cows
Diet :
May - October:

November « April:

Pasture feedlot 2 acres. Maylage, corn,
hay, and protein/minera) supplement,
Feedlot less than 2 acres. Haylage, hay,
corn, silage, oats, and protein/mineral
supplement,

Pasture feedlot & acres. Green chop,

hay, haylage, mineral supplement.

Feedlot 0.5 acres. Silage, haylage, corn,
hay, mineral supplement.,

Pasture 7 acres., Pasture, Haylage, hay,
corn, protein/mineral supplement,
Feedlot less than 2 acres. Hay, silage,
corn, protein/mineral supplement.

Census conducted by L. Coleman on August 21, 1989.
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BYRON

NEAREST RESIDENCE CENSUS, 1989

Nearest residences of the Byron Station within a five (5) mile radius.

NNE

ENE

ESE
SE
SSE

SSW
SW
WSW

WNW
NW
NNW

1.9 miles
1.6 miles
0.9 miles
1.3 miles
1.2 miles
1.6 miles
1.1 miles
1.2 miles
0.7 miles
0.6 miles
0.9 miles
1.7 miles
2.0 miles
0.8 miles
1.2 miles
1.3 miles

Census conducted by L. Coleman on August 21, 1989,



