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RIVER' BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING rep 0RT FOR 1991

Aksiraqi

During 1991, a land use census and radiological environmental monitoring
were conducted in the vicinity of River Bend Station (RBS). As pait of the
monitoring program, the RBS Environmental Services Group participated in an
interlaboratory comparison program with 97.5 percent of analytical results
within control limits. lne land use census revealed 5 salient changes in
receptor locations since 1990. Twelve monitoring exceptions occurred out of
a total effort of 1,996 samples collected and 2,488 subsequent analyses
performed. Nine of these exceptions involved Technical Specification4

requirements, but none had significant impact on pregram quality. Although

well below the required detection limits, slightly elevated (r '2tive to
baseline data) levels of Cesium-137 were sporadically measured in both
indicator and control media; these concentrations were presumably attributable
to the 1986 incident at Chernobyl, Russia. The only measurable increases in
radionuclide activity or levels of radiation above baseline levels in the
vicinity of RBS during 1991, which are attributed to plant operation, are the
expected low levels in the liquid discharge line. The levels of activity
measured in environmental media and in the liquid discharge were below the
required levels of detection, and therefore substantially below Technical

? Specification reporting levels. Thus the 1991 Radiological Environmental
^

Monitoring Program substantiated the adequacy of source control and ef fluent
monitoring at River Bend Station.
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RIVER BEND STATION
^

RADISLQQLQAL ENVIRONMENTAL OPERATING REPORT FOR 1991

s

1.0- LERODUCTION

This Annual' Radiological Environmental Operating Report for the period of-
January 1 through December 31, 1991, is submitted in accordance with Technical-
Specification 6.9.1.7 of Appendix A to River Bend Station License Number NPF-47.

River Bend Station (RBS) is a 936 MWe General Electric boiling water reactor
located in West Feliciana Parish, Louisiana, 4.1 km southeast of=St. Francisville

'

(Figure 1).; Waste heat from RBS is dissipated via a system using four mechanical
draf t cooling towers which draw makeup water f rom the Mississippi River, 3.3 (air)
km to the west.- Blowdown from the cooling tever system dilutes low-level liquid-

radioactive waste and is-discharged to the Mississippi River through a 4.4-km buried

pipe . located downstream .'of- the intake structure (Fig. 2). Gaseous _ radioactive
: effluents are released through ' the _ main plant exhaust duct, the fuel building
exhaust duet, and the radwaste building exhaust duct.

The' area within a 16-km-radius of RBS includes substantial portions of West
Feliciana, East.Feliciana, and Pointe Coupee parishes, as well as small portions
of-East.and West Baton Rouge parishes. Most of the land in this area is devoted,
in about equal proportions, to forests and agriculture (pasture, various crops).

[ Wetlands, streams / lakes, and- urban / improved lands comprise the remainder of _the
;immediate vicinity of the plant. Besides St. Francisville, (4.1 km nor thwes t ),'

human population centers near RBS are New Roads (10 km southwest) and Jackson (12
km northeast). Industrial f acilities in the immediate vicinity of RBS are Lambert

..Redi-Mix. Company (1.8-km north-northeast); James River Corporation Paper _ Mill (5
km south); Big Cajun No. 2 Power Station-(5 km southwest); and the Corps of-Engi-
neers concrete casting yard (5 km west).

The area within an 80-km radius of RBS contains all or portions of 19 Loul-
siana_ parishes-and.five Mississippi counties. This area has generally the-same

makeup as that-of the imnediate vicinity of RBS, although wetlands, agricultural
lands, and . urban / improved lands are relatively more extensive (at the _ expense of,

forested lands) in the southwestern . and southeastern quadrants. Baton Rouge,
centered,at about 38 km southeast, is the only large city in the general vicinity _

of RBS.

During 1991i radiological environmental monitoring in the vicinity of RBS was
performed by the Gulf States titilities Company (GSU) Environmental Services Group
with support ' f rom the Plant Staff Radiological Programs Section in maintain-
ing/ calibrating air samplers and in reading / annealing thermoluminescence dosimeters,

l-
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RIVER BEND: STATION

RADIOLQGlGLluSSVJ10_E}lERIAL OPERATING REEQBT FOR 1991

2.0 RADIOLOGICAL ENVIRQS11ENIAk_tfQM]LQR.ING PRQSRAM (RQi lf

2.1 Eur. pose /Bastm
>

= The Radiological Environmental Monitoring Program (RDfP) was established to
provide representative measurements of radiation and of radioactive materials,
resulting f rom RBS operation,'in those exposure pathways and for those radionuclides
that lead to the highest potential exposures of members of the public. The REMP
implements Section IV.B.2 of Appendix I of 100FR50 and thereby supplements the
radioactive effluent monitoring program by verifying that_ the measurable concentra-
tions of radioactive materials and levels of radiation are not higher than_ expected

, on the ; basis - of the effluent measurements and the modeling of the environmental
exposure pathways _. -

The REMP applles - the concepts of ' indicator vs. control and preoperational
vs. operational intercomparisons to verify the adequacy of source controls and
resultant human-radiation doses. In addition to 10CFR50, Appendix I, the program

_is' based >on guidance provided in the Nuclear Regulatory Commiw on's Radiological_

Branch Technical Position, Revision 1, November 1979, as well as NRC Regulatory
-Guides 4.1 and 4'.15.

2.2- . Etnvironmental flajiiation Exp_qsure Pathwaysl

Elements of the REMP monitor indications of- the impacts of gaseous (airborne)
and liquid ~ effluents released from. River Bend Station. The specific methods used
in monitoring the pathways by which these effluents could lead to human exposure,
based on existing- deraographic information, are:

HUMAN EXPOSURE PATHWAYS

( A') Airborne Pathway tiqnitoring Medig:

Immersion Dose (external) Air Samples (Particulates and' '

-Radiciodines),. .

'

.. Ingestion Dose (internal) Vegetation / Food Crop Samples, Air*
Samples

s

(B) Direct Exposure Pathway t{qnlioL{ng MedLa

External Dose Thermoluminescence Dosimetry
(TLD) Area Monitors

4
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,

(C) Watelborne Pathwa_y M_oftitoring Mgitia

. Ingestion Dose (internal) Surface Water Samples
Groundwater Sample
Drinking Water Samples
l'ish/ Invertebrate Samples

Shoreline Sediment Samples

Immersion Dose (external) Surface Water Samples
Shoreline Sediment ' Samples

Site-related dispersion characteristics, demography, hydrology, land use,
anticipated source terms, and the exposure pathways outlined above were considered
in the ' selection of _ the sample media, sampling and analysis frequencies, sam-

:pling/ measurement locations, and types of analyses. These criteria were used to
establish both the preoperational and operational phases of the REMP.

The-program that evolved .during the preoperational (baseline) monitoring
phase incorporates all of the elements in the RBS Technical Specifications
(3/4.12~1, 3/4.12.2, 3/4.12.3) plus special study c-iteria, and is illustrated in '

.-

Table =1_-and_ Figures 1 and 2.

, _

2.3- LialnLVse Census- for 1991

- The annual land use census, which implements Sectiol IV.B.3 of Appendix 1 of
-10CFR50,_ was conducted 'during the 1991 growing-season in accordance with RBS
~ Technical Specification 3/4.12.2. Table 2 summarizes the results and notes changes
in nearest receptor locations within 8 km from those identified in the Radiological:
Environmental: Operating Report'for 1990.

The 1991. censusi identified residences within 8 ~ km of the ' RBS reactor
~ containment'in'all sectors except L (SW) and M (WSW). The-nearest resident in sector
P (WNW) was at 3.5 km-in 1991 versus 3.7 km in- 1990. The nearest resident'in sector
Q (NNW)' was 1.4 km, versus 1.3 km Lin 1990. The gardens . identified in sectors P

(WNW)-and Q (NW) are-the onsite gardens established in the sectors with the highest
- calculated - annual average ground level D/Q, These g ardens' are REMP ' indicator

locations for-broadleaf vegetation (Table _1, Fig. 2).,

No dairy animals were found- within-8 km of RBS during the 1991 census;- ' milk
goats were located at _9 km in ' sector A (N). Historically. there had never.been
enough -dairy - sites. to acconnodate the minimum RBS Technical Specifleation
requirements for. analysis of milk, so monitoring-of broadleaf vegetation has been

-performed from the_ outset.

GSU began-a survey of-meat animals within the 8 km radius of RBS during the
;1990-census. This initial survey identified beef herds in all sectors except L<

(SW). During the 1991 census, meat animals were-located in sector L (SW) at 4.6
km. Other changes in 1991 include meat animals in sector A- (N) -at 3.0 km versus
1.9 km in 1990, and in sector R (NNW) at 3.0 km versus 2.4 km in 1990.

5
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1991

TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 1 of 5)

Exposure Pathway Sample Point Description. Sampling and Type and Frequency

_a041sr_JAnnis__ _DialancematulD>rmlon_ C91 hc.11on_freuuency .__._oLADAln e S

Airborne Samples from 9 locations:
Particulates and
Radiolodines INDICATOR STATIONS

AAl. "lver Bend Training Continuous air sampler Charcoal cartridge:

Center; 1.7 km N. with filter collection analysis weekly for
weekly or as required radnotodine,
by dust loading, which- Particulate filteri
over is more frequent. analysis weekly for

gross beta and gamma
isotopic act as st y (36
following filter
changes.
Composite particulate
filters: analysis

ARI. River Bend Station quarterly for gamma"

North Access Road across from isotopic acttvaty.

plant entrance; 0.8 km NNW.
"

APl. Near Ri%er bend Station
Onsite Garden 31; 0.9 km WNW.

'
'

AQS2. St. Francis Substation
on US Hwy. tBus.) 61 in St.
Francisville; 5.6 km NW
(nearest community location).

CONTROL AND SPECIAL INTEREST STAY 10NS (1)
'' '

ALC. Parlange Power Center
in Oscar; 20 km SW (Control).

"
ABl. hiver Bend Station cooling
tower yard; 0.5 km NNE. (2)

"
AKS. River Bend Station River
Access Road; 2.8 km SSW. (2)

AGS. CSU Service Center compound
in Zachary; 17 km St. (2)

""
AHS. Roof of GSU Office Building,
North Blvd., Baton Rouge; 40 km
SSE. (2)

Direct Radiation Measurements from 44 locations:
INDICATOR STATIONS

TAl, River Bend Training Thermoluminescence Gamma dose monthly

Center; 1.7 km N. dostmetera iTLDs); and quarterly. IJ)
deployment / retrieval
monthly and quarterly. 13)

""
TA2. GSU Utility pole 4246
at Jct, of La. Hwy. 10 and West
Feliciana Parish Road (WF) 2
in Elm Parki 8 km N.

'"
TBl. River Bend Station cooling
tower yard; 0.5 km NNE.

""
TB2. Stub pole at Jct. La. Hwy.
965 and Audubon Lane t WF 17 );
5 km NNE,

"*
TCl. Stub pole at Jct. US Hwy.
61 and Old Highway 61; 1.7 km NE.

'"
TC2. Stub pole along La. Hwy. 966,
O.6 km S. of Jct. La. Hwys. 966 and
965; 7 km NE.

"TDI. Stub pole along WF 7, 150 m
5. of Jct. WF 7 and US Hwy. 61;
1.6 km ENE.

6
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1991

TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 2 of 5)

Exposure Pathway Sample Point Description. Naapling and Type and frequencyJQ44RLhdDRlR _Plal.ORG k and DirrClion CDlltC11RtLITAQuency _ ,p[ Analyses

Direct Radiation TD2. Stub pole along La. Thermoluminescence Gamma dose monthly(continued) Hwy. 966. 4 km S. of Jct. dosimeters iTLDs); and quarterly. (3)La. Hwyn. 966 And 965; 6.3 deployment / ret rieval
km kNE. monthly and quarterly. (3)

TEl. Stub pole along WP 7, " a

1 km S . of Jct. WF 7 and
US Hwy. 61; 1.3 km E.
TE2. Gravel Power Center on La. " "

Hwy. 6S. 2 km N. of Jct. La. Hwys.
68 and 964; 10 km E.

TF1. Stub pole along Wr 7. 1.6 km " "

5. of Jct. WF 7 and US Hwy.
- 1. 3 km ES E .

~ 61;

Tr2, On La . - Hwv . 9 5 4 . 0. 6 km N . of " '

Jct. La. 954 and US Hwy. 61;
6 km ESE.

| TCl. Stub pole along WP 7
! of Jct. WF 7 and US Hwy. 6k;2 km S.

" a

; 1.6 km SE.

TG2. Telephone pole at gate to " "

Marathon Tank rara on US Hwy. 61
near Delombre; 7.5 km St.

THl. Stub ple at Illinola " '-

-Central Culf RR crosanne of WP 7
(near Granta Bayou); 1. 7 km S S E .

TH2. First telephone pole on La. "

Hwy. 964 N. of entrance to James
- River Corporation paper mill;
5.5 km SSE.

TJ1. Stub pole near River Bend "

Station gate 423 on La. Hwy. 9w5;
1.5 km S.

TJ2. Large tree along River Road, " '

100 m N. of James River Corporation
intake structure; 5.8 km S.

TKl. CSU utility pole #L10178 on " "

La. Hwy. 965,-20 m S. of RBS River
Access Road; 0.9 km SSW.

TK2. Stub pole at Jct. La. Hwys. " '

414 and 415; 5 km SSW.

TLI. Second utility pole on 1.a. "

Hwy. 965 S. of former ICG ER
'

crossingl 1.0 km SW.

TL2. Second utility pole along " "

La. Hwy. 415 E. of Louisiana and
, ' Arkansas RR crossing (near Patin's

Dike); 9.5 km SW.

TM1. First utility pole on La. " "

H vy . 965 N. of former ICG RR

{' crossing; 0.9 km WSW.
..

I TH2. Utility pole along La. Hwy. " "
'

981, about 3 km S. of J<t. La.
Hwys. 981 and 10; 4.2 km WSW.

TNI. Utility pole along La. Hwy. " "

965, between RBS gates 813 and #14,
0.9 km W.

TN2. Utility pole with electrical " "

meter near west bank ferry landing
| fLa. Hwy. 10 ); 6 km W.

7
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RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1991

TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 3 of 5)

Exposure Pathway Sample Point Description. Sampling and Type and Frequency
_ADALQI_.li4Rp12 ! 91RIAIKfd4. E.lt CEllMR_ C931tEl lffLf.L9.QRERCX __.i%9 YS.?ta, _l

Direct Radiation .1Pl. Near River send Station Thermoluminescence Gamma dose monthly
onsite Carden 31; 0.9 km khW. dosimeters (TLDs); and quarterly. (3)

deployment / retrieval
monthly and quarterly. (3)

TP2.- Stub pole about 1.5 km N. " "

of former ICC RR trestle on
Tunica Street. western outskirta
of St. Franciaville; T.3 km WNW.

TQl. CSU property sign along La. " "

Hwy. 965 a wut 1 km N. of RBS
North Access Road; 1.4 km NW.

TQ2. CSU pole at Jct. of North " "

Commerce and American Beauty
Streets. St. Francisville; 6.9 km NW.

TRI.- RBS North Access Road across from '

plant entrance; 0.8 km NNW.

TR2. Tree along north side of WF 2. past " "

Jacock Road, about 1.8 km E. of Jct. WF 2
and US Hwy. 61; 8 km NNW.

CONTROL' AND SPECIAL INTEREST STAfl0NS (1)

TAC. Telephone Mle along US Hwy. 61 " ''

about 200 e N. of Hamilton Station
Water Tower, near Wakefield; 18 km N.

TEC. Stub pole at Jct. of La. * "

Hwy.-955 and Midway Road 4.8
km W. of Jct. La. Hwys. 555 and
964; 16 km E. 12)

TLC. Parlange Power Center in " '

Oscar: 20 km SW.

TCS. Utility pole at gate to East " "

Louisiana State Hospital in Jackson;
12.3 km NE.

TCS. CSU Service Center pound in * "

Zachary; 17 km SE.

THS. Roof of CSU Offt ' 41 ding. -
* '

|
North Blvd., Baton Rour 40 km SSE.

TKS. RBS River Access ed; " "

j 2.8 km SSW. (2)

TLS. Utility pole near False River " "

Academy sign at edge of New Roads;
9.9 km SW.e

70S1. Utility pole opposite West " '

Feliciana Hospital, near Jct. US Hwy
61 ana Ferdinand Street; 4 km NW

l' TQS2. St. Francis Substation on " "

US Hwy. (Business) 61 in St. Francis-
ville; $.8 km NW.

TQS3. Utility pole at Louisiana " "

State Penitentiary dairy, near
. Angola; 35 km NW. 12)

TRS. Stub pole at Jct. of WF 2 " "

; and US Hwy. 61. near Bains (West
|. Feliciana High School); 9. 2 km NNW. (2)
i

i

8

-
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RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT POR 1991

TABII i

RADIOLOGICAL ENVIRONMEN'IAL MONITORING PROGRAM
(Page 4 of 5)

tipotute Pathway Sample Point bemeription, $ampling and Tspo and frequency
Dittlattcen tug 1 rect igrt Gyla gg,11gu _fitqVt*0CY ,. 01. ADS.l) fat'l _,_pudlurd eeplr_ s

Waterborne st'RfAct W4ttR 44)

wt' . Misatssippt Riser about heekly traba .omposited *>nthly (seponit e:
.

4 to upat team t ros t he Ra5 over aunthly and gamma inotopic.
I nquid d n erharst s, pear La. Hmy. quarterly periods. t r i t i um 4 3 ) and groou

10 terry crutanna. tiet a (4na l /t.t t. t$1.
croneing. 4merterly camsrsuite;

tritium analysts.
WD. Minnissippi kiver
a bot. t 4 km dosnatreas from kB5
liquid discharge, near paper mill.

DI. RM liquid diache.rge line Flow weisthted composit ed
ai blowdown control structurs monthly and uaatterly.
along Riger Accesa Road.

DRINklNG W4Tra 461

went <townstream water supply: Weekly staba rompo6sted 8toothly compositet
IH-10 bridae in paton stuuse. 53.w ove: oor.thly aM vamma tuotopic
to downstream from REs tsquid quatterly pernods. t : it n um i J s n3 At as
dischange; or People's water beta anutvath 451
Servic e Company in Dona ld *3onv i l l e . Quarterly (4mtuulte:
136 river km downstrema from Rb5 t rit ium analynla.
11guld discharge.

GROT'NISATER

WD. Upland terrare. Aquifer well vuortetty Gab. Cross beta. ammna
downaredtent froe plant, about i sotopic. and t r a t s um

470 m W. analyses quarte IV. t51

Wt' . 'Jpland Tstrace Aquifer well '

upgradient from plant, about 410 e
hNL 4controll.

SHoktLINE SEDIMENT

sta . tant uhr+1 of Misataalppi Semian unt grab. Gamma at20 topic analvslu
sit er about 4 km downst rema f rom semiannually.
plant, near paper mill.

$tDU. tant shore of Misalasipp4 * '

River about 4 to upstream fram 3
plant, near La. Hwy. 10 ferry. 12)

Ingestion FISH AND INVtRTtbRAtt5

FD. One aarple of each of Seetunnually or Gamma inotopic analvain
three commercially and/or rec- seasonally when un edible porttona heet-
reatAonally important specson ava.lable. annually or ceanonally.
from downstream area influe;;ed
by RBS 11ould discharge. 17)

FU. One sample of each of " '

three connescially and/ or ree-
reationally important spectea
f rom upst ream area t ot influen-
ced by BBS lireid discharge
(control). 17)

PRODUCT ( 8)

C1/C2. Two samples of each of Monthly during growing Camma isotopic and
three different kinda of leafy meanon. 1-131 analyses
vegetables from onsitr "erdens monthly.
near the site boundart .a
of highest calculated ause, s

round-level D/Qt I km WNW and
.1 ke NW.

" '

CQC. One sample of each of three
different kinds of leafy vegetables
from La. State Penitentiary at
Angola; 3$ km NW (control).
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RIVER BEND STATION
AADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1991

TABLE 1 !

RADIOLOGICAL ENVIRONMENTAL MONITORING PRMRAM !
(Page 5 of 5)

EQIEE1

(1) for pur poses of data summary, comparisons, and discussion. the
samplirm locations deslanated as "Special Interest" are t reated as :

( indicator stations if they are within 16 km of RBS and control '"
' stations if they are beyond 16 km. -

:(2) Sample / measurement location not required by RBS Technical
Specifications (not identified in 0DCM). .

*

~(3) Sanipling and/or analysis frequency steater than required by RBS
Technical Specifications and ODCM.

(4) The upstream (control) sample is taken at a distance beyond influence I

of the plant discharge. The downstream (indicator) sample is taken :

in an area beyond but near the mixing zone.

(5)' Gross beta analysis not required by RBS Technical Specifications and
ODCH. ,

(6)- Drinking water sampling /an','". 4 not required by RBS Technical
Specifications and ODCM, !'- A -nking water pathway exists due to
extreme distance to neare tv ake). The upstream surface water
samplina location (SWU) r m J as'a " control" for drinking water
analyses comparisons.

| (7) Preferred species are river shrimp - (Macrobraciuto DJtione), blue
!'

catfish (Lgt.aturns f urcatus), and freshwater drum ( ApindiDut.ME
grunnigns); if- these are unavailable, other edible species may be
substituted.

.;

.(8) No Uridation pat hway exists due to the extreme distance of nearet.t
domestic water intake (see Note 6); leafy vegetables are sampled and
analyzed because of limited availability of milk samples.

:

|

|-
i

l'
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i

f
:

TABLE 2 |
.

R

RESULTS OF LAND USE CENSUS
;
,

Nestent kange Nearent Ranee Nearest aanse Nearvet Ranee3 Mist Realdeute_1tal . _ Garden < MLL _. Daity . O,el fhat Ante 41... J ej

iA (W) Jones 1.6 Johas ' 16 Daniel. Nei 3.0 [
= -

b (Nht) Dreher 1.6 Harvey 1.8 Harvey 1.8a -

c.iNR) Magee le$ Hagee 1.5 Daniel. H.. 1.7. .

'

D (ENt) Lambert 154 Daniel, t.l. l.6 Lambert 14. .
)

E It) Bickham - 27 Daniel, t.l.
~

;
. . . - 1.2

. f (Est) Shelton 3.4 tisworth 3.6 Daniel, t.f. 1.2 . *
. -

1

j G!stL _ Hills- 6.6 Milla 6.6 -Barkhas 3.5. .

H (SSR) Koffmati 1.7 koffman 1.7 Daniel, E.I. 3.9 '. .

b

J (S) Blime ' 1.8 .811ss 1.8 Daniel. E.I. 3.5. .

N (ssWI Cut 11ory .f . 4 Cu111ory 7.4 D6ntel, t.l. 3.5. .

L (CWI 3-- . . . . . Ber a t'rcen 4.6

ti skSW) . . . . . . Langola 6.0
N (W) Lacost 6.1 Langola S.0 |. . . .

P IWNe() CreenI 3.$ CSU $1 1.0 Hardovin 7.4. .

7

2-0 IWW) 1.ee t 1.4 G5U #2 1.1- cavin 1.3. .
1

R thWW) Young--- - 1.7 Honroe 3.0 Vensel2 3.0-.- .

!

~1 The 1991 receptor.-location was nearer than the receptor location listed in
1990.

>

2 The 1991 receptor location was farther than the receptor location listed in - i

1990.
,

3 -1here was no: receptor location listed for 1990.'

,

11
,,

,

_

-.*vr-g a v e-ma-r*, w.--eieq g w,e s.i 4 ,.y p yn.w..amg9 ~ s,spgy-4g, ,,, , , , , .g .i94, g , p-.w ++9 y -gy9 9 -$wge ap p y ..g 3+43 s,ay
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_

4

2.4 lItttflaIt0L#10Ly.30tnPM.1191LPIQtLaptRetuttjlLigr 19jL1

The Environmental Services Group participated in the U.S. Environmental Pro-
tection Agency (USEPA) Laboratory Intercoruparison Program during 1991 in accord-
ance with RBS Technical Specification 3/4.12.3. RBS results (Table 3) were within
the control limits for the normalized range (precision) for all analyses, and within
the USEPA "known" value (accuracy) for all but one analysis. s.amely, the gross beta
in air filters (3/29/91). The discrepancy for the gross beta in air filter s is
discussed below. The t'SEPA discontinued the cross-check media for " food" in 1989,
and although milk sampiing and analysis is not required of RBS at this time, the -

results for the cross-check ruedia for " milk" are included as a gauge f or t he " food"
sample analyses (i.e., vegetation and fish) performed by RBS.

2.5 f.rptWLEErptlons '

Certain samples and analyses were inadvertently omitted or unavoidably altered
during t he 1991 operating period, out of a total ef fort of 1,996 samples collected
and 2,488 subsequent analyses performed. These exceptions and the reasons for the
omissions / alterations _ are delineated in Table 4 in accordance with Technical
Specification requirements. Corrective actions and impacts on program quality are
discussed below.

Ai r_Pa t11c ula t s. . endAdip10111nthia

Calibration records for two' air samplers showed one sampler's deployment flow rate
as 45 liters per minute and the other sampler's flow rate as 70 liters per minute.
Both had been issued as calibrated to the 40-45 liter per minute range usually used -

for environmental sampling. The flow rates measured upon retrieval showed both flow
rates as 70 litet. Per n.inute. In both cases, the analyses performed were
conservative since larger air sample volumes were collected and counted than was
used in the calculation of results. The required limits of detection for I-131,
Cs-134 & Cs-137 were met when using total volumes based on the 40-45 liter per
minute certification, and therefore wovld be met if volumes based on a 70 liter per
minute certification were used in the calculations. i

Brief storm-related power outages impacted one indicator air sampler (AA1) in
November and December, and two control samplers (AHS, AGS) in October and November.

~ From 8 percent to 8b percent of each of the expected sample volumes was lost due
to the power outages, or associated equipment malfunctions. At one control

~ location,'AGS, the require.d detection limit for 1-131 was not achieved due to
insufficient air sample volume having been collected. During the period 10/28/91
to '11/4/91, the indicator sampler (AA1) missed 65% of the week-long sample, but was
dwnwind of RBS airborne releases (according to the wind direction . joint f requen-

,

'

cles) only 5% of this period. During the period 11/25/91 to 11/2/91, this same
sampler missed 8% of the week-long sample, but was downwind of RBS airborne releases
(per . joint frequer>cles) for 49% of this period. Although the samplers at_AGS and
AHS were occasionally downwind of RBS, they are too far from RBS to collect plant

,

12
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TABLE 3

USEPA INTERCOMPARISON (CROSS-CHECK) PROGRAM PARTICIPATION RESULTS

SAMPLE TYPE L;$tPA RB9 kb5 kB5 A%thACE kt$l' lid_. lmt11.aL. _DML A MLIA15 "M O W JALM " MLM Kd!M M-IL M l;C

AIR filffR 3/29/91 heta 124.00t10.4 140.33I e4.72 0.094 130.11113.6spC1/ filter) 3/29/91 Ca 137 40.00 9.70 46.33 #2.19 1.570 44.68t1.62t
%/30/91 Bets 92.00!!7.3 106.33 e2.63 0.059 95.$419.046/30/91 Co.137 30.00t8.70 37.00 +2.42 0.591 32.46!3.36

MILK' 4/26/91 1 131 60.00tla.40 53.33 1.92 0.197 Gl.17 $.79t ;4/26/91 Ca.137 49.00e6.70 50.00 +0.3$ 0.236 51.35!3.734/26/91 A inat) 16$0.001144.0 163h.67 0.24 0.370 1653.09*162.22.

hAftR 1/29/91 Beta $.00 6.65 6.67 40.56 0 116 6.10tl.$11
(pCA/intert 2/08/91 Co-60 40.0098.70 44.67 41.62 0.118 40.04t2.s72/08/91 2n 65 149.00t26.00 175.00 +3.00 0 $51 149.11410.642/06/91 Bu-106 IB6.00t33.00 199.00 +1.!s 0.639 191.83149.93 !2/06/91 Ba 133 75.00113.9 92 00 el.52 0 149 74.14*S.662/08/91 Ca.134 B.00 8.35 s.67 +0.23 0.118 6.09tl.953

2/06/91 cm.li? 9.00ts.3$ 9.00 +0.35 0.236 9.0641.$92/15/91 1-131 75.00*13.9 7$.67 40.14 0.222 77.0015.692/22/91 H.3 44191766.6 4333.00 0.33 0.092 4437.541332.794/16/91 m ta 115.00t29.3 107.00 0.82 1.147 108.60tl3.67e
4/16/91 ts.134 24.0018.70 24 33 +0.12 0.118 22 9612.064/16/91 Ca 137 25.00t6.70 27.33 e0.81 0.113 25,4912.41$/17/al Beta 46.00t6.70 41.67 .l.50 0.236 44.73,7.73

.

6/07/91 Co.60 '10.00t6.70 10.00 *0.00 0.236 10.6912.326/07/91 2n.65 10S.00t19 1 118.33 41 63 0.913 109.54th.136/07/91 Ru-106 149.00t26.00 141.33 0.6$ 2.020 141.46114.096/07/91 be.133 62.00110.40 62.33- +0.10 0.646 61.3115 4h6/07/91 Ca.134 15.00 8.70 13.33 0.58 0.354 14.20e2.021
t/07/91 Ca.137 14.00e8.70 15.00 +0.3$ 0.709 15.37el.066/21/sl H.3 124601216$ 121$4.67 -0.4$ 0.016 12134.921940.818/09/91 1-131 20.00110.4 16.00 *l.15 0.197 20.9613.029/20/91 Beta 20.0018.70 19.67 -0.12 0.236 20.3013.6%10/04/91 Co.60 29.00th.70 29.67 e0.23 0.116 29.6313.0010/04/91 2n.65 73.00112.10 79.00 +1.48 0.2$3 74.57*6.El10/04/91 Ru 106 199.00.t34.70 188.67 0.69 0.364 194.21t20.9210/04/91 ha.133 96.00117.3n 99.00 +0.17 0.177 95.5617.4410/34*91 Ca.134 10.0018.70 9.33 0.23 0.llh 9.93tl.82-10/04/91 Ca.137 10,0018.70 10,33 +0.12 0.118 10.8611.h110/19/91 H.3 24$4,003610.70 2663.33 el.03 0.379 2$31.919336.5210/22/91 Beta 65.00117.3 51.67 .i.31 0.236 55.5317.7210/22/91 Ca.134 10.0018.70 9.67 0.12 0.11b 9.56t1.2210/22/91 Ca 137 11.0016.70 12.00 e0.35 0.236 12.45t1.5510/22/91 Co.60 20.00 8.70 20.67 +0.23 0.118 20.22e2.431

NOTts

tal U5tPA ''known" values are listed with a rante reflecting control (3 algaal limita.
+

tbl The normaltred devint ton from the "known" value la computed by U5tPA from the deviat ton and the
standard error of the meant 12.000 in the warning limit and 13.000 ' ta the control 11stt,

tel The normalised range la computed by UstPA from the mean range, the control limit, and the
standard error of the range; *2.000 la the warning limit and +3 000 ta the control i tet t.

(d) The grand aversee of all participants' resulta (excluding outlieral ta listed with the
expertarietal (calculatedt algma for all laboratories.

'tel OstPA discontinued the cross. check media " Food" for 1989. Allbnugh alth sampling and analvato
by RBS la not performed the crosa. check camples of milk were analyzed and the data included
as a gauge of the food" ansple (i.e. vegetation fleh) analyaea performed by 68$. The int afor the nuclides I."131 and Co.137 are pel/ liter, and for the element N to ag/ liter.

''

(f) The resulta reported to U$tPA were above the contaul lietta; refer to the program exceptionn.

I
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TAllLE 4

MONITORING PROGRAM IX EPTIONS

..._J e h l t. IYpf___.
_ h t i Od . - tV581.100 ,.m __ f AtTDIMit/5 stort . . _ _ _

Ant Particulates and 11/0$/90 - 04/29/91 AHi? Os t tbr at atsi rewr <ia sh<wed th>plotwntLadiotodines flow ate ab 4$ litera n er minute
and rettseval flow rate am 7014ters
teet sinute.

' 03/21 - 04/09/91 AAl Unitbratim remrds tibrwed th plovnent
flow rate an 70 litera per air. ate

and retriesal flow rate am 70 lites a
per minute.

" 10/14 - 10/21/01 AC&* About 8n of weekly sospie volume
not rollected due tu equipment
malfuction. LLD tur 1-134 was not
at hleved.

" 10/28 - 11/04/91 AAl About te ( weekly mapple vo l ume,not roll,' i due to poser outape.

' 11/04 - !!/11/91 AH5* About 67% of weekly neople voltase
not ecliected due to equipment
malfunctton.

" 11/25 - !?/02/91 AAl About M of weekly aample nolume not
onllected due so power outage.

U$ EPA Crosm+checkt
Groom Beta on Air filter 03/29/91 N/A hesault e reported cacceded t.ont rol

limits due to smaller dantance
t>etween crosscheth sample and
detector than that used for air
filter aamples.

Direct Radiation (TLDn February TCs,TH1 No monthly data reported due to
damaged TLD badges; removed damaged
TLDs f rom service.

" 2nd Quarter TQ52 TLD badge not exposed for 7 days of
period due to error in collecting
badges.

" 2nd Quarter TP2 No data for period due to TLD badges
missing / stolen.,

" 4th Quarter TOS No data for period due to TID badges
atening/ stolen.

__
_ _ _ _

* Sample / measurement is not required by RBS Technical Specifications (not ident ified
in ODCM).

14
|

|
|
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related emissions (and are thus designat ed as control locat ions). RBS is t eviewing
toethuds tot detetmining more precisely when, during ihe week-long sample period,
power outages or equipment f ailur es occus so that comparison with wind diteetion
joint f requencies will document. t he extent to which requit ed sampling was achieved.

Ditud_Radiatj OIL 11LP)

Data f or two missing quarterly TLD badges at locat ions (TP2, TCS) was r eplaced with
the corresponding data from the monthly badges retrieved from those locations.
Mont hl y data for two TLD locations (MS, TH1) was lost due to damaged and or un-
readahle badges.

USE" Alt 9stchtek_ _.9195s_Jit:!a ortAiLIllt ets

Gross beta analysis for the 3/29/91 USEPA cross-check air filters exceeded the
control limits f or accuracy. The above-control-limit result is thought to be caused
by the :lif f erence in counting ef ficiency result inn f rom the distribution of activit y
on the surf ace of the much thicker EPA filter. The gross beta activity analysis

on RBS air filter samples uses a gas-flow pr oportional detector. The air filter
calibration standati used by RBS is prepar ed on a glass fiber filtnr by the supplier
to emulate the uniform distribution of source material across the f ace of a typical
air filter sample. The USEPA's cross-check air filter is prepar ed hv deposit tog
the "known" amount of activity (source material) on the surf ace of a styrofoam
wafer. This styrofoam wafer is much thicker than the glass f iber filter rnedia used
by RBS for air sampling, thereby positioning the activity of the simulated air
f11ter closer to the counting instrument 's detector when this water is processed
as an air satople. Thi+ results in a higher count rate for the cross-check sample's
activity than would result from the same activity on a g' ass fiber tilter. To
reduce. RBS's high bias for accuracy on air filters within the USEPA cr oss-chcak
program. a special sample holder has been devined to position the surface of the
cross-check air filter sample at the same distance from the detector as that
distance used for air filter samples.

3.0 lEIER P R ETAll_0N_Of_E.EM P_,EES U LI S

3.1 Smmary of_Qp.elational RLMP Regulta

Monitoring results for the exposure t.athwats are itemized in Appendix A and
summarized in Table 5, f rom which measured activities of 'ae naturally-occurring
daughters of uranium and thorium are excluded. For purposes of data summary,
comparison, and discussion, the sampling locatio"s designated "Special Interest"
in Table 1 are treated as indicator stations if they are within 16 km of RBS and
control stations if they are beyond 16 km.

15
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TABLE 5

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(Page 1 of 4)

River Bend Station Docket Ntimber: 50-458
'

L'est Feliciana Parish, Louisiana Reportina Period: 1/1/91 -12/31/91

Medius or .7ype and Lower Limit All indtratur Location with Highest Control Number of
Pathway $aspled Total Number of Stations Annual Mean Locations Nonro tine

2 2I Mean tf12 Egge . _ _ ficatLlD Met.n (f6 Seported4L' nit of of Analysee Detectton
Measurement) Performed 4LlD) Pange Dict./Dir. kante Range Resulta

,

tirPartigulate Grote Beta 0.01 0.020 (312/312) ABI 0.023 152/52) 0.019 0

tpri/m ) ('"St 0.002 - 0.044 0.5 km h%t 0.007 - 0.044 1156/156)
0.002 0.046

Be./3 NONE 0.105 (235/3121 AHS 0.117 (34/52) 0.107 e

1468) RfQUIRED .. 0.045 0.221 40 La SSE 0.069 * 0 212 (104/1563
0,049 0.212

3E.40 NOkt 0.620 (306/312) ANS 0.645 (51/521 0.623 0

4466) RrQUIRED 0.251 - 1.440 40 km sst 0.340 1.730 a l55 /15f. )
0.262 1.730

ca.134 0.05 ALL <LLD ALL (LLD 0

t;66)

ca.137 0.06 0.011 (8/312) AGS 0.017 (2s52) 0.015 (4/52) O

e466 0.006 - 0.014 17 km st '.014 0.021 0.0!! - 0.021
,

Air Radio odine 1 131 0.07 -ALL <LLD ALL <tLD 0

spC1/n 1 (468)

Direct (7LD)4 Camma 4.23 1454/4561 - 7HS 5.01 (12/12) 4.46 (72/72) O

teR fotal) Monthly 2.76 - 5.35 40 km s5t 4.64 - 5.38 3.26 - 5.34

($28)
Comma 12.39 (152/152) 7Cl 14.33 14/4) 12.69 (24/241 0

Quarterly 9.19 - 15.64 1.6 km 52 13.57 15.13 9.65 14.26
1176)

Surface Water H.3 3000 7047 (4/8) DL 7047 14/4) ALL <LLD 0

(pC1/11ter) 112) 5186 9516 5166 9518

Mn-54 15 4.62 (11/241 DL 4.62 411/12) ALL <LLD 0

436) 0.71 - 12.4 0.71 - 12.4

Co.58 15 2.26 15/24) DL 2.26 15/12) ALL <tLD 0

(J6) 1.15 - 3.09 1.15 - 3.09

Fe.59 30 4.53 (3/24) OL 4.53 (3/12) ALL <LLD 0

(36) 3.99 5.48 3.99 - 5.46

Co.60 15 9.31 (13/24) .0 L 10.05 412/12) 0.95 (1/12) 0

(36) 0.46 - 27.42 1.Sh - 27.42

En 65 30 ALL (LLD ALL <LLD 0

(36)

! Nb.95 15 ALL <LLD ALL <LLD 0'

l (36)

tr.95 30 ' ALL <tLD ALL <LLD 0

(36)

1 131. 15 2.20 41/24) DL 2.20 11/12) a.LL <LLD 0

(36) tsingle value) (single value!

ca.134 15 ALL <LLD ALL <tLD 0

(36)

Os.137 16 ALL <LLD 3LL <LLD 0

(36)

!
| Ba 140 60 ALL (LLD ALL <LLD 0

|
(36)

i

16|

i

l'
'
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TAllLE 5

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(Page 2 of 4)

Piver llend Station Docnet Nutaber: 50-458best feliciana Parish Louisiana Feporting Period: 1/1/91 -12/11/91
Mehlue or ?yke and Lower Limit All Ind1Cator Location with Highest Control Number ofPathway $aspled Total Number of Stations Ahnual Mean Locations honroutine(tir.it of of Analvees DetectionI Mean (fl2 2NAge Mephjfj Mean i f )2 ReportedMea surcetent i l'e r f ormed t LLD ) Range Dist./Dir. kanne Range Resulte

surface Kater La 140 15 ALL <LLD ALL <LLD 0dpC1/literi (36)
tcontinued)

Gross Beta 4 19.57 (21/24) DL 33.90 (12/12) 4.55 111/12) 0t36) 3.26 - 72.61 17.92 - 72.61 3.19 - 5.h6
Croundwater H-3 3000 ALL <LLD ALL <tLD. Oit<l/ liter). (9)

M..- 5 4 15 ALL <LLD ALL <LLD 0(S)
,

r

co Sb 15 ALL <LLD A t t. <LLD 0($1

re-09 30 ALL <LLD ALL <LLD- 0-48)

co 60 15 ALL < LID ALL <tLD 0(St
>

In-65 30 ALL (LLD ALL <LLD 0(6)

Nb-95 !$ .ALL (LLD ALL <LLD 016)

2r 95 30 ALL <LLD ALL <tLD 0461

I-131 15 ALL <LLD ALL <LLD 0(B)
.

Cs-134 15 ALL <LLD ALL <LLD 0IS)
i

Ce-137 18 ALL <tLD ALL <LLD 0(8)

Be 140 60 ALL (LLD ALL <LLD 0(9)

La-140 15- ALL <tLD ALL <LLD 046),

Cross Beta 4 3.17 (2/4) WD 3.17 12/4) ALL dLLD 048) 3.07 - 3.26 470 m SW 3.07 - 3.26

Drinking Water $ H-3 3000 168 t1/4i Baton Rouge 16h t1/4i ALL <LLD 0tpct/11ter) 44) (alngle value) 53.9 km
downstrema

,Mn-54 15 ALL <LLD ALL <tLD -0(12)

co-58 15 ALL <LLD ALL <LLD 0(12)

re-59 30 ALL <LLD ALL <LLD 0 I

(12)

17
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RADIOLOGICAL ENVIRONMENTAL MONITORINO PROGRAM Sl'MMARY
(Palte 3 of 4)

River Bend Station Docket Number: 50-458
West. Feliciana Parish. Louisiana Reporting Period: 1/1/91 -12/31/91

|Medium or . Type and Lower Limit All Indicator Location with tiaalent control humber of iPaths.w Sampled Total Nunt>er of Stations Annual ieti locations Nontoutine
it' nit of of AnAlyseu DetecttonI Mean (f32 2., gg, 3,g;g g,(3 g,,n g g g2 reported

Hessure{ent) Performed (LLD) Range Diet./Dir. kahte Range Results
Drinking Water $ Co-60 15 All (LLD1 Skt! 0.93 1til21 0.95 11/12) Os pc t /11t e.4 i t12) 4 km (single a luel taingla salue)

.dcontinuedi upstream
In-65 30 ALL <lLD ALL <LLD 0' (12)

kb-95 15 ALL (LLD ALL <LLD 0(12)

tra ? 30 ALL <tLD ALL <tLD 01111,

1-134 l$ ALL <LLD ALL <LLD 0
(11 )

e

l
' co-134 15 ALL <tLD ALL (LLD 0

1 12)

f ,-137 lb ALL <LLD LL <LLD 0(12).
g

Ba-140 60 ALL (LLD ALL <LLD 0(12)

La-140 15 ALL <LLD ALL <LLD 0112)

Cross Beta 4- 5.05 16/123 baton Route 5.05 (6/12) 4.55 (11/12) 0(12) 3 0L - 7.67 53.9.km '3.00 - 7.67 3.19 5.66
downstrema

shoreline Be-73 NONE none sensated none measured N/ASediment 6 g43 gggggggp
(pct /kg dry)*

K*403 NONE 16788 (2/2; SEDD 16769 (2/2) 11214 (2/24 N/A(4) REQUIRED 15292 - 192b4 4 km 15292 - 18284 258f 19939
downstream

es-134 150 ALL <LLD ALL < LLC 0
'

(4)

es 137 180 ALL <LLD $EDU 147.0 (1/21 147.0 (1/2 ) 0
(4) 4 km (single value) (single valuel

upstream

'F't sh / R-403
_.

'

NONE 3609 49/91 'FD 3$09 (9/9) 3t97 (10/101 0
invertebrates (19) ErQUIRED 2399 - 6551 4 km 2398 - 6551 2590 - 5907
(pct /kg wetI downstream

Mn 54- 130 ALL <LLD ALL <LLD 0
(19)

Co 58 130 ALL <LLD- ALL <LLD 0
(19)

is 59 260 ALL (LLD ALL (LLD 0
~

(19)

Co-60 130 16.1 (1/91 FD 16.1 (1/9) ALI <LLD D
(19) tsingle value) 4 km (single value)

-

downstrema
2n-65 260 ALL <LLD. ALL <!LD 0
lit)

18
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'ITABLE 5
!

RADIOLOGICAL ENVIkONMENTAL MONITORING PROGRAM SUMMARY
(Page 4 of 4)

River Bend Station Docket Number: 50-458
West Feliciana Parish, Lottislana Peporting Period: 1/1/91 -12/31/91

Medium or 7vpe and Lower Limit All Indirator Location with Highest Control Number of
Pathway 5ampled total Number of . Stations Annual Mean Locations Nontoutine

2 Mean if)2 Reported(Unit of of AMiysen DetectionI 2Mean (11 Es t t__. McAIL111
Measurement) Performed ilLD) kanste Dist./Dir. Ranite konge Nesults

Flah/ Cs-134 130 ALL (LLD ALL (LLD 0
invertebrates (19)
(pC1/kg wet)
teontinued) Cs-137 160 ALL <LLD ALL <tLD 0

119)
.

Droadleaf Be 73 NONE 327 (Sh/72) CQC 479 (32/36) 479 (32/36) N/A
Vegetation (IOS) REQUIRED 77 - 1316 35 km NW 96 - 2266 96 - 226S
ipC1/kg wet) s

K-40* Noht 2947 (70/721 G00 433$ (3$/36) 4335 135/36) N/A
(105) REQUIRED 836 - 6062 35 km NW 3.3 - 9316 393 - 9315

(~ I-131 f>0 ALL <LLD ALL <LLD 0

| (10b)-

! Cs-134 60 ALL (LDD ALL (LLD 0

(108)~

Cs-137 60 20.4 (4/721 G1 20.4 14/72) ALL 0,LD 0

(106) 11.2 - 34.0 0.96 km WNW 11,2 - 34.0
,

84-140 NONE none measured vne measured 0
,

(10$1 REQUIRED

h0IE31

1. Lower Limit of Detection (LLD) as defined in R95 7echnical Specifications ( Nt'R E G.

1172).

2. Mean and range based on detectable r- surements only. itection of detectable
measurements at specified locations is jicated in parentheses if).

3.- Specific activities found for certain common and readily distinguished. ' naturally
occurring nuclides are included to provide perspective. It should also be noted that
other samma emitting. naturally occurring nuclides (e.g.. primordial series) are
of ten detected but not reported because o' the complexities and uncertatnties of
specific identification.

,

l

!
.
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RIVER BEND STATION

_ PAD 10MLGKALEND ROMifXTALJPERATING JEP.0RLTSB 1991

3.1.1 Airbotpelposur e_ Pat.hkay - Measurement s of radioiodine and othen
gamnia-emitt ers were all below their respect ive LLDs -- t hat is, "undet ectable" at
the required analyt ical sensitivities. Noble gases (Kr-87, Xe-133, Xe-135) were
detected in air sainpl es throughout the year. Cs-137 was measured in charcoal
cartridges 8 times at indicator, and 4 t imes at control locat ions, presumably traces

3of Chernobyl fallout. Gross beta activities aver aged 0.020 pC1/m at indicator
3 at control locations.locations and 0.019 pCi/m

3.1.2 DiIect EsposutilatJmiy - The mont hly average gamma r av expcsur es
for indicator and control locations were 4.28 and 4.46 millitem (mR) total,

~

r- cectively. Quarterly exposures averaged 12.39 mR total at indicator locations
and 12.69 mR total at control locatiors.

.

W tath9tDr_Elpohute_.Palhway - No gamma-emitters were measured in3.1.3 it

surf ace water or in drinking water at levels apptoaching the Technical Specification

LLDs. The gamma emitters Mn-56, Co-58, Fe c and Co-60 were measured in a few
monthly composite samples from the CWS disc. rge line at concentrations between
n.46 and 27.4 picocuries per liter. Grocs beta activities in surf ace water aver aged
aa.9 pC1/1 in the discharge line and from 3 to 8 pCi/l at all other stations.
Tritina :; ~3) activities in surf ace water averaged 7,047 pC1/1 in the discharge line
and were below detection limits at all other locations. Gross beta activities
averaged 3.2 pCi/l in the downgradient WD (indicator), and below LLD in upgradient
WU (control) groundwater. Besides naturally-occurring gamma emitters, Cs-137 was
measured in Mississippi River shoreline up-stream sediment at 147 pCi/kg dry. As
in the case of the airborne Cs-137 activity, this slightly elevated level (relative
to baseline conditions) is probably attributable to the 1986 incident at Cher nobyl,
Russia.

'

3.1.4 Lnzelll0Dl3nosure Pathway - Specif2 activities for radioiodine
were below the required LLD in the ingestion pathway monitoring media during 1991.
In addition to naturally-occurring gamma emitters, Cs-137 was measured in broadleat
vegetation from one indicator location. The Cs-137 averaged 20.4 pCi/kg wet (<LI.D)
in vegetation from the onsite garden in Sector P (G1). No C1-137 was measured in
fish samples. Cobalt-60 at 16.1 pCi/kg wet was measured in one sample of downstr eam
fish. These slightly elevated Cs-137 activities, which are two orders of magnitude
below those that would be " reportable" if due to RBS releases, are piobably
attributable to Chernobyl f allout. The Co-60 activity in the downst ream fish sample
is presumed to be from the station discharge line, and is three orders at magnitude
below the level that would be reportable.

3.2 Cnmpar isojLgf 0netAtigna_LandJa:Leling_RFMP_PasnLtjt
_

Radiciodine and other gamma emitters in the airborne exposure pathway were
not measured at levels above the required LLDs during 1991. Gross beta activities
on air particulate filters averaged 0.020 pCi/m' at indicator and 0.019 pCi/m' at

3 at both indicator and controlcontrol locations in 1991, compared to 0.03 pCi/m
locations during the preoperational phase of the REMP (Appendix B).

20
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RIVFR BEND STATION
RADl0LOGICA1&V1RMitERIAlc0ERATK0_RElpBT F0B 199.1

'In the direct exposure pathway, the 1991 net average readings for monthly and
quarterly TLDs f rom both indicatot and control locations were slightly lower than
the corresponding values for the baseline period. Thus far, no appreciable dif fer-
erences have been observed in TLD exposures between indicator and control locations
or between the same locations from one year to the next.

In the waterborne exposure pathway, average activities analyzed for required
gamma-emitting nuclides were measured below the RBS Technical Specification I.LDs
during 1991 as had been the case during the preoperational phase (Appendix B).
Gross beta and tritium levels in water are' compared below:

i

WATERBORhE AVERAGE GR055 BE7A (pci/1)
Pre-

ever w onal J RS1__ ___lM1_._ _t9ht_ _.1DL ._19M_

Surface Water. Upstream (4 kr) 7.80 S.93 9.30 7.79 9.75 4.55
RBS Discharge Line N/A 21.76 32.36 32.05 40.39 33.90
Surf ace Water, Downstream t 4 Lal 6.10 9.59 9.66 7.41 9.52 5.23
Drinking Water ( katon Rouge s 6.60 10.40 9.24 6.23 9.47 5.05

.0peradient. Groundwater 6.00 2.22 2.45 3.61 6.03 <2.91
Downgradient Groundwater 4.00 1.95 2.20 3.44 4.73 3.17

WATERBORht AVERAGE TRI71UN (pet /11
Pre-

nnerational _12i L _1HL _193L, _ L99 L _199 L.

Surface Water Upstream (4 km) <3000 <444 <568 <554 (209 <371
RBS Discharge Line N/A 1140 2272 3469 20452 7017 !

surface Water, Downstream (4 km) (3000 <604 <592 <554 (209 <374 |
Drinking Water (Baton Rousel <3000 <593 <566 4557 <210 166

Upgradient Groundwater <3000 4601 <760 <881 <211 <366 q

!>owneradient Grour.dwater <3000 <600 <779- <B72 <207 4363 J

Gross beta activities in the discharge line and surf ace water " L'es averaged

. the same or slightly lower in 1991 than in previous years. As obst in previous

years, the annual average gross beta activity for the control ation (SRU)
averaged the same as that for the indicator location (SWD). The gross neta activity
levels in the discharge line sample (DL) seemingly reflect the normal cycles ofJ

concentration at which the station cooling towers are operated.

Tritium activities in the discharge line decreased on average from 1990
reflecting the releases already noted in the 1991 Semiannual Radioactive Effluent
Release Reports _(see also Table 6). These reduced tritiut- levels reflect a decrease
from 1990 due to removal of f ailed fuel, but represent an . icrease compared ~to years
prior to 1990.. due to more efficient radioactive wastewater treatment and reuse
(e.g., boiler makeup). In the RBS boiler-reactor, tritium is produced by ternary
fission of the reactor fuel (235U), although only a small fraction of that tritium
would diffuse.through the fuel's cladding. Tritium is also produced by neutron

reactions with certain isotopes of boron deuterium and lithium when present in the
boiler (e.g. as control rod material - boron). The particulates (metals and salts)

21
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are removed in this treatment leaving the tritium behind as water (e.g., (311 - 0 -
1111). When this water is reused as boiler makeup, the tritium concentration in
the water increases.

In the ingestion exposure pat hway, no gamma emittina nuclides were measured
above LLDs during 1991, and there appear to have been no increases in radionuctine
concentrations at tributabl e to RBS operation in food / forage media over baseline
levels (Appendix B). Slight increases in Cs-137 levels in some bioadleaf
vegetation samples, presumably related to residues of the Chernobyl accident fall- ~

out, were discussed in Section 3.1.4 (above). Naturally-occur ring K-40 was measured
at an average of 2,947 pCi/kg in indicator vegetation and at an average of 4,335
pCi/kg in control vegetation in 1991, roughly the same levels encountered prior t o
RBS operation (Appendix B). Another natural nuclide, Be-7, averaged 327 and 479
pCi/kg in indicator and control vegetation samples, respectively, during 1991.
Although presumably present, Be-7 was not quantified during the preoperational phase
for comparison.

6
3.3 Compari19n_sLERiP_Essult.s wi.th_0 er;aLLozlont rohf

The only measurable increases in concentrations of radionuclides or levels
of radiation, attributable to plant operation, in the vicinity of RBS during 1991
appear to have been the expected low levels in the liqoid Discharge Line. The
indicator vs. control comparisons for airborne gross beta activity (Section 3.1.1;
Table 5 and Appendix A) corroborate the reports of limited or no releases of part-
iculates or radioiodine in 1991. The 1991 TLD data (Section 3.1.2; Table 5 and
Appendix A) showed no appreciable dif ferences in direct radiation exposures between

_indicator and control locations. Excerpted liquid ef fluent data from the two
Semiannual Radioactive Effluent Release Reports are listed in Table 6 along with
the corresponding Discharge Line analytical data for those nuclides which were
measured by the REMP during 1991. These nuclide act ivitics were wi 11 below the NRC
reporting levels, but are listed here for comparison to substantiate the adequacy
of source control and effluent monitoring at River Bend Station.

22
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RIVER BEND STATION

RADIOLOGICAL ENVIRONMENTAL OPERATINO REPORT FOR 1991
i

TABLE 6

SUMMAR'.' COMPARISON OF LIQUID EFFLUENT QUANTITIES / ACTIVITIES * :
AND REMP DISCHARGE LINE MONITORING RESULTS '

iQuantitles 1st Qtr.- 2nd Qtr. 3rd Qtr. 4th Qtr. Total
'

.,_]Lelqngd 1991 1991___ 1991 _ _19,9_L,_ _1991
*

Liters, effl. 3.57E+06 2.79E+09 4.23E+06 3.78E+06 2.80E+09
Liteis, dil. 1.39E+09 1.57E+09 1.08t+09 9.52E+08 4. 99E4 09

,

11-3, curies 1.027+01 5.31E+00 8.54E+00 6.44E+00 3.05E+01

Cr-51. Curies 2.77E-02 4.61E-03 1.99E-02 6.35E-02 1.16E-01
' - Mn-54, Curies 3.98E-03 1.12E-03 2.03E-03 1.62E-02 2. 33 E-02

Co-58. Curies 1.03E-03 2.81E-04 3.74E-04 4.63E-03 6.32E-03

Fe-59. Curies 1.03E-03 3.54E-04 2.75E-04 5.90E-03 7.56E-03
00-60 Curies. 1.15E-02 2.94E-03 8.45E-03 3.99E-02 6.28E-02
Nb-95, Curles 1.53E-04 3.87E-05 1.66E-05 6.47E-04 8.55E-04 !

Zr-95. Curies 4.33E-05 2.96E-05 ' 66E-05 3.50E-04 4.80E-04.

Ba-140, Curles 4.31E-04 3.24E-04 .2.00E-04 2.29E-03 3.25E-03

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

Etc.d_ic t ed Gs trapol a t c<1L Spec i f i c A c t i v i t ic QC i/l ) 1991 REMPMeasured .irt Qtr. 2nd Qtr. 3rd Qtr. -4th Qtr. Mean . Mean (Range)
Nuclitr 1991_ 1991 1991__ 1991 1991 0C1/1

i

7094 < 37ss.1337 sibH-3 7370- 1218 7877 6738 5800 7047 vstes.ssisic

Cr-51 19.9 1.06 18.4 66.4 26.4 32.5 <s.s4 7z.ai
'..

Mn-54 2.86 0.26 1.87 16.9 5.47 4. 62 t o.71.ia. 4 >

Co-58 - 0.74 0.06 0.35 4.82 1.50 - 2. 26 4 a .15 3.o9 i
'

Fe-59 0.74 0,08 0.25 6.17 1.81 4. 53 < 3.99.s .4 8 :

Co-60 8.25 0.67 7.79 41.7 14.6 10 0 (l.ss.27.4

hoftst
a Ef fluent q'4antities and nuclide activities eaccrpted from

the'two. 1981 Semiannual Radioactive Effluent Eelease
Reports already submitted.

b Results from monthly composites.
;

C
Result s fros quarterly composites.

23
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APPENDIX A 1

i
f

LhilDas of 199t RDIE._RggttLLgs-
*

The 'following tables list individual .analyt cal results and direct '.
. measurements of radiation (TLD exposures) recorded by tb Radioloalcal Environmental - i

Monitoring: Program (REMP) during 1991. Concentrations measured for certain connon
and readily-distinguished, naturally-occurring- nuclides are included to provide
perspective. .It should be' noted that other gamma-emit ting, naturall y-occurring

,

nuclides-(e.g.. primordial series) were often detected but are not listed because '

of1the complexities and uncertainties of specific identifications .
-
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

3Air Particulate Filter Gross Beta Activity (E-2 pCi/m ) - 1991

WEEK INDICATOR LOCATIONS CONTROL LOCATIONS
MMM _&Aj AB1 _AR1 AKS AP1_AQM ALC AHS A0_S.

01/07/91 3.58 3.00 3.20 3.39 3.00 3.02 3.69 3.69 3.39
01/14/91 2.77 2.68 2.80 2.87 2.60 2.18 2.30 2.80 2.51
01/21/91 2.20 2.39 1,82 2.25 2.13 1.87 2.21 2.61 2.31
01/28/91 2.79 2.66 2.82 2.85 2.89 2.22 2.40 2.65 2.84
02/04/91 1.23 2.13 1.96 1.91 1.96 1.63 2.'' 2.01 1.93
02/11/91 2.42 2.52 2.40 2.41 2.56 1.88 2,09 2.70 2.68
02/19/91 2.99 3.10 2.03 2.13 2.60 2.'44 2.64 3.08 2.H5
02/25/91 2.05 1.93 1.69 1.31 1.45 1.71 1.77 1.87 1.77
03/04/91 2.09 2.02 1.83 1.69 1.69 2.32 1.99 2.13 2.04
03/11/91 3.00 3.07 2.13 0 28 2.60 2.81 2.77 2.94 2.77
03/18/91 1.75 1.93 0.95 0.61 1.51 1.55 1.64 1,77 1.71
03/25/91 2.08 2.11 0.93 0.20 1.81 ?.04 2.03 1.67 1.99
04/01/91 2.01 2.26 1.64 0.17 2.00 1.98 1.89 2.38 2,12

04/08/91 1.94 2.41 1.57 0.26 1.81 2.13 1.92 1.97 2.02
04/15/91 1.08 1.58 0.80 0.18 1.25 1.43 1.34 1.45 1.51
04/22/91 0.97 1.47 1,31 0.24 1.31 1,51 1.31 1.52 1.33
04/29 '91 1.01 1.72 1.37 1.27 1.33 1.60 1.53 1.73 1.55
05/u?/11 1.20 1.98 1.83 1.52 1.64 2.03 1.62 2,06 0.31
05/13/9' O.96 1.56 1.38 1.15 1.23 1.54 1.42 1.35 0.29
05/20/44 0.75 1.41 0.80 0.94 1.03 1.25 1.14 1.21 0.39
05/28/91 0.39 0.67 0.35 0.69 0.59 0.79 0.86 0.85 0.15
06/03/91 0.75 1.83 1.44 1.09 0.90 1.31 1.25 1.38 0.31
06/10/91 1.36 1.35 1.17 1.26 1.21 1.59 1.60 1.60 0.39
06/17/91 0.94 0.71 1.00 0.72 0.58 0.75 0.78 0.78 0.21
06/24/91 i 85 1.44 1,51 1.21 1.44 1.60 1.70 1.69 0.83
07/01/91 1.58 3.20 1.53 1.32 1,49 1.74 2.04 1.93 0.61
07/08/91 1.33 0.89 1.28 0.90 0.98 1,44 1.27 1.31 0.63
07/15/91 1.78 1.43 1.40 1.11 1.44 -1.73 1.68 1.55 0,88

07/22/91 3.16 2.23 2.36 2.02 2.14 2.73 2.57 2.56 1.45
07/29/91 1.11 1.52 1.00 1.09 0.97 1.01 1.17 1.32 0.80
08/05/91 3.84 3.69 2.82 2.91 2.94 2.80 3.35 3.52 1.95
08/12/91 1.25 1.31 1.05 1.17 1.00 1.13 1.34 1.23 0.63
08/19/91 2.38 2.27 1.81 1.82 1.77 1.52 2.14 2.21 1.14
08/27/91 3.25 3.27 2.57 2.73 2.51 2.79 3.41 3.00 2.05
09/03/91 0.77 0.90 0.73 0.71 0.62 0.59 0.95 0.72 0.41
09/09/91 1.98 2.37 1,14 1.52 1.04 1.12 1.36 1.43 0.98
09/16/91 2.42 2.46 2.25 2.16 2.03 1.92 2.57 2.42 1.51
09/23/91 2.60 2.96 2.26 2.20 2.22 2.56 2.98 2.79 2.00
09/30/91 2.92 2.85 2.17 2.19 2.15 2.16 2.63 2.76 1,50

10/07/91 2.05 2.17 1.84 1.75 2.04 1.83 2.10 2.08 1.22
10/14/91 4.25 4.36 3.20 2.78 4.00 3.26 4.57 3.82 2.59
10/21/91 3.49 3.97 2.78 2.40 3.38 2.60 3.89 3.37 3.45'

10/28/91 2.01 2.51 1.98 1.d4 2.02 1.(8 1.51 1.74 1.44
11/04/91 2.60 2.60 2.06 2.04 2.43 1.99 2.10 2.52 2.02
11/11/91 3.40 3.68 2.86 2.88 3.47 2.80 2.86 3.60 2.93
11/18/91 4.15 4.39 3.65 3.25 4.17 3.24 3,07 2.67 3.24
11/25/91 2.61- 2.54 2.20 2.33 2.64 1.91 2.29 2.45 2.00
12/02/91 1.96 1.97 2.08 1.72 1.83 1.60 1.51 1.73 1.49
12/09/91 2.30 2.86 2.33 1.99 2.58 1,82 2.03 2.51 2.20
12/16/91 1.83 1.95 1.91 1.70 2.05 1,46 1.63 1.84 1.47
12/23/91 1.94 2,15 1.80 1.68 2.04 1.53 1.64 1.66 1.31
12/30/91 3.01 3.40 2.63 2.70 3.31 2.43 2.70 2.77 1.79

NOTE: activities shown are values actually measured.
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RADICLOGICAL ENVIRONMENTAL MONITORINO PROGRAM

3Air Particulate filter Beryllium-7 Activity (E-2 pC1/m ) by Location - 1991

WEEK INDICATOR LOCATIONS CONTROL LOCATIONS
ENDLNG All AB1 Ak1 ES AP1 JQS2 J1,Ce J[{S . AGS

01/07/91 11.60 10.80 0.00 13.60 13.00 8.62 9.98 10.90
01/14/91
01/21/91 7.64 ;.71
01/28/91 8.03 9.08 6.42 12.70
02/04/91 12.70 9.28 11.40 14.80 17.20 14.90 9.44 9.21 11.50
02/11/91 9.19 8.69 7.44 8.61
02/19/91 19.10 16.50 9.62 16.50 19.00 15.40 17.30 21.20 19.50
02/25/91 7.50 7.26 11.80 9.78
03/04/91 8.90 6.83 7.50 6.99 6.08 10. '* 0 7.64 11.40
03/11/91 10.10 12.70 10.00 9.24 12.30 15.50 18.90 11.30
03/18/91 12.90 9.06 6.33 9.17 9.35 9.26
03/25/91 11.73 14.40 9.21 8.57 12.00 7.86 8.36
04/01/91 22.10 20.80 10.30 11.90 10.50 16.70 16.80 12.70
04/08/91 9.39 10.60 5.63 11.20 15.30 17.00 11.30 12.70
04/15/91 7.32 11.50 9.40 21.60 11.30 16.60 12.80
04/22/91 6.63 8.14 7.26 12.50 12.00 6.20
04/29/91 9.19 7.13 10.20 7.62 8.32 7.74 7.34
05/07/91 6.95 15.70 11.70 10.20 11.40 12.80 10.10 11.40
05/13/91 10.60 8.83 10.06 13.70 12.60
05/20/60 12.70 7.55 9.79 8.82 9.39
05/28/91 5.07 5.90 6.91 5.44
06/03/91 8.77 8.03 19.40 12.20 10.70
06/10/91 11.20 12.70 9.93 11.20 10.40 13.70 10.80
06/17/91 9.12 7.68 6.19 6.72 10.80 6.94
06/24/91 6.11 7.05 12.20 10.10 8.75 11.40
07/01/91 9.79 8.15 7.45 7.22 10.90 5.97
07/08/91 9.77 6.60 7.46 6.85 7.54 9.33 7.67
07/15/91 7.35 7.18 11.80 10.10 10.60 10.00 6.87 8.47
07/22/91 9.14 5.69 7.65 11.70 6.82 8.49 5.49
07/29/91 9.35 8.59 7.81 7.68 7.04
08/05/91 10.60 8.26 7.37 10.20 11.20 0.00 9.37
08/12/91 9.37 9.46 6.19 4.89
08/19/91 12.40 7.42 9.66 9.20 7.05 11.20 11.30 9.54
08/27/91 8.88 8.66 10.40 11.00 10.60 11.80 11.90 10.40 6.91-
09/03/91 7.63 9.29
09/09/91 8.64
09/16/91 11.70 8.01 10.20 8.42 13.70 7.60 12.30 7.20 0.57
09/23/91 12.40 11.70 8.81 11.10 7.77 8.46 8.70 11.70 9.34
09/30/91 10.10 8.42 6.80 0.00 9.09 6.60 12.80 7.12 6.90
10/07/91 8.44 9.33 9.65 9.61 12.00 10.80 20.50 13.50
10/14/91 11.70 16.60 11.10 9.93 12.80 11.40 15.60 16.20
10/21/91 12.20 17.10 9.04 9.33 13.60 10.10 14.90 13.10
10/28/91 8.97 9.04 12.00 10.20 9.16 9.91
11/04/91 7.61 7.24 8.75 11.40 4.54 6.05 10.80 7.80
11/11/91 11.20 19.70. 13.80 9.78 10.40 8.19 10.80 18.20 9.55
11/18/91 7.50 11.80 14.10' 11.90 14.40 11.30 9.98 S 94
11/25/91 11.80 15.30 10.90 9.89 13.40 10.50
12/02/91 20.50 12.70 10.50 11.80 14.60 9.86 14.70
12/09/91 10.20 8.25 8.82 8.47 9.87 9.48
12/16/91 16.60 15.10 12.20 21.80 15.70 13.90 10.30 13.70 10.20
12/23/91 16.80 15.60 15.70 9.66 16.90 12.20 12.10 14.50 12.80
12/30/91 10.30 14.90 19.20 15.50 17.50 16.00 14.70 13.40 10.90

NOTt! Activitica shown are values actually
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3Air Particulate Fi! Ler Cesium-134 Activity (E-2 pCi/m ) by Location - 1991

WEEK INDICATOR LOCATION CONTROL LOCATION
EMlW_ 36L _AllL 3 !11 XS_ lEL _AQS2 E_ ES . M.

01/07/91 <2.05 <2.09 (2.06 <2.46 <1.84 <2.12 <2.01 <2.24 <2.13
01/14/91 <1.33 <2.05 <1.44 <1.97 <1.71 <1.30 <1.53 <1.55 <1.69 .

01/21/91 <1.62 <1.48 <1.65 <1.35 <1.32 <1.s2 <1.63 <1.53 <1.61
01/28/91 <1.66 <1.62 <1.38 <1.90 <1.34 <1.40 <1.63 s1.84 <1.49
02/04/91 <1.81 <1.79 <1.80 <1.64 <1.45 <1.52 <1.52 <1.70 <1.38
02/11/91 <1.64 <1.51 <1.67 <1.36 <1.39 <1.46 <1.37 <1.57 <1.33
02/19/91 <1.41 <1.33 <1.16 <1.55 <0.98 <1.24 <1.26 <1.61 <1.40
02/25/91 <2.08 <2.06 <2.30 <1.53 <1.42 <1.90 <1.98 <1.76 <2.04
03/04/91 <1.69 <1.48 <1.65 <1.18 <1.33 <2.39 (1.48 <1.69 <1.34
03/11/91 <1.64 <1.59 <1.56 <1.24 <1.32 <2.26 <1.44 <1.83 <1.39
03/18/91 <1.41 <1.63 <1.41 <'.55 <1.29 <1.65 <1.48 (1.52 <1.43
03/25/91 (1.43 <1.60 <1.45 <1.30 (1.54 <1.82 <1.42 <1.31 <1.66
04/01/91 <1.18 <1.35 <1.45 <1.48 <1.29 <2.17 <1.93 <1.49 <1.49
04/08/91 <1.19 <1.73 <1.73 <1.02 <1.54 <1.99 <1.b1 <1.66 <1.39
04/15/91 <2.10 <1.38 <1.65 <1.27 <1.25 <2.36 <1.46 <1.59 <1.49
04/22/91 <2.10 <1.56 <1.59 <1.82 <1.44 <2.08 <1.45 <1.62 <1.45
04/2s/91 <1.77 <1.53 <1.64 <1.48 <1.48 <1.99 <1.45 <1.59 <1.40
05/07/91 <1.59 <1.35 <1.43 <1.40 <1.29 <1.81 <1.16 <1,04 <1.24
05/13/91 <2.32 <1.69 <1.95 <1.74 <1.61 <2.51 <1.99 <1.48 <1.91
05/20/60 <1.84 <1.59 <1.51 <1.48 <1.73 <2.14 <1.62 <1.53 <1.48
05/28/91 <1.45 <1.27 <1.22 <1.32 <1.26 <1.46 <1.25 <1.49 <1.23
06/03/91 <2.36 <1.76 <1.70 <2.00 <1.72 <2.55 <1.53 <2.11 <1.67
06/10/91 <1.52 <1.39 <1.36 <1.48 <1.43 <1.66 <1.69 <1 56 <1.65
06/17/91 <1.53 <1.24 <1.63 <1.48 <1.54 <1.74 <1.79 (1.57 <1.35
06/24/91 <1.80 <1.47 <1.63 <1.57 <1.53 <2.28 <1.29 <1.26 <1.43
07/01/91 s1.78 <1.51 <1.39 <1.54 <1.41 <2.18 <1.41 <1.90 <1.61
07/08/91 <1.93 <1.46 <1.72 <1.48 <1.61 <2.08 <1.70 <1.55 <1.37
07/15/91 <1.74 <1.31 <1.77 <1.45 <1.62 <1.73 <1.60 <1.82 <1.30
07/22/91 <1.52 <1.37 <1.36 <1.41 <1.34 <2.54 <1.34 <1.bb s1.12
07/29/91 <2.16 <1.61 <1.54 <1.55 <i.72 <1.33 <1.63 <1.61 <1.61
08/05/91 <1.75 <1.56 <1.34 <1.64 <1.48 <1.65 <1.18 <1.93 <1.10
08/12/91 <1.64 <1.70 <1.30 <1.64 <1.35 <1.56 <1.26 <1.58 <1.27
08/19/91 <1.96 <1.73 <1.20 <1.77 <1.54 <1.55 <1.67 <2.19 <1.54
08/27/91 <1.81 <1.56 <i.64 <1.30 <1.37 <1.28 <1.32 <1.42 <1.10
09/03/91 <2.02 <1.65 <1.60 <1.48 <1.58 <1.39 <1.34 <1.59 <1.29
09/09/91 <2.17 <1.9S <1.89 <1.62 <1.76 <1.89 <1.48 <2.16 <1.52
09/16/91 <1.51 <1.99 <1.41 <1.68 <1.59 <1.56 <1.60 <1.77 <1.40
09/23/91 <1.83 <1.50 <1.60 <1.59 <1.45 <1.68 <1.76 <1.63 <1.73
09/30/91 <1.70 <1.78 <1.38 <1.37 <1.66 <1.55 <1.80 <1.48 <1.42
10/07/91 <1.28 <1.59 <1.30 <1.53 <1.40 <1.29 <1.53 <1.92 <1.54
10/14/91 <1.52 <1.82 <1.39 <1.69 <1.30 <1.52 <1.42 <1.66 <1.40
10/21/91 <1.43 <1.89 <1.55 <1.46 <1.72 <1.22 <1.98 <1.5? <8.28-

10/28/91 <1.21 <1.71 <1.49 <1.65 <1.33 <1.44 <1.11 <1.84 <1.48
11/04/91 <4.31 <1.45 <1.39 <1.37 <1.23 <1.40 (1.38 <1.35 <1.37
11/11/91 <1.20 <1.47 <1,25 <1.56 <1.49 <1.21 <1.52 <4.40 <1.39
11/18/91 <1.49 <1.42 <1.39 <1.46 '1.5~ <1.13 <1.57 <2.16 <1.59
11/25/91 <1.79 <2.67 <1.84 <1.83 <t.83 <1.71 <1.89 <1.83 <2.10
12/02/91 <2.04 <2.03 <1.88 <1.94 <2.19 <1.72 <1.74 <1.66 <1.88
12/09/91 <1.72 <2.01 <1.99 <1.61 <2.35 <1.40 <2.00 <1.68 <2.00
12/16/91 <1.85 <1.68 <2.09 <1.95 <2.03 <1.70 <1.84 <2.23 <2.19
12/23/91 <1.65 <1.91 <1.80 <1.7E <1.60 <1.70 <1.83 <1.85 <1.65
12/30/91 <2.21 <1.94 <2.01 <1.85 <2.09 <1.36 <1.88 <2.02 <l.92

NOTE 1 Activities indicated are minimum detectable activities ( *1DAa l under the particular
condit ions of analyses (i.e. es-134 may or may not have been present. but if no, there
cannot have been more thar, the amounts shown), or they are values actually mea wred.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Air Particulate Filter Cesium-137 Activity (E-2 pCi/m ) by Location - 19913

1NEEK INDICATOR LOCATION CONTROL LOCATION |
Mi UG_. . AA1 EL AL _. mis _ _AEL _AQS1 _ AIL E S_ JS_

01/07/91 <2.36 <2.23 <2.18 <2.67 <2.22 <2.08 <2.15 <2.16 <2.0501/14/91 <1.65 <1.90 (1.78 <2.12 <1.72 <1.41 <1.94 <1.58 <1.59
'

01/21/91 <1.80 <1.73 <1.82 <1.95 <1.64 <1.34 <1.51 <1.46 <1.5701/28/91 <1.71 <1.56 <i.62 <1.51 <1.64 <1.42 <i.57 <1.51 <1.4802/04/91 <1.66 <1.78 <1.85 <1.51 <1.47 <1.52 <1.60 <1.61 <1.6302/11/91 <1.34 <1.46 <1.76 <1.41 <1.70 <1.37 <1.40 <1.63 <1.60 i
02/19/91 <1.61 <1.21 <1.31 <1.40 <1.27 <1.33 <1.41 <1.41 <1.2802/25/91 <2.32 <1.96 <2.00 <2.02 <1.78 <2.05 <2.03 (1.83 <1.6603/04/91 <1.80 <1.58 <1.59 <1.49 <1.31 <2.69 <1.65 <1.55 <1.5903/11/91 <1.54 <1.66 <1.55 <1.59 <1.39 <2.30 <1.44 <1.62 <1.5903/18/91 (1.65 <1.77 <1.51 <1.62 <1.42 <1.85 <1.69 <1.55 <1.4003/25/91 <1.46 <1.71 <1.70 <1.43 <1.33 <2.10 <i.62 <1.48 (1.6804/01/91 <1.10 <1.60 <1.29 <1.61 <1.30 <2.37 <1.66 <1.35 <1.6204/08/91 <1.29 <1.73 <1.57 <1.32 <1.24 <2.27 <1.48 <1.32 (1.63 t04/15/91 <1.82 <1.63 (1.53 <1.45 <1.49 <2.24 <1.80 <1.71 <2.0104/22/91 <2.02 <1.63 <1.59 <1.38 <1.56 <2.04 <1.33 <1.69 <1.4804/29/91 <1.95 <1.52 <1.73 <1.52 <1.38 <1.90 <1.58 <1.55 <1.4505/07/91 <1.79 <1.52 <1.45 <1.53 <1.30 <2.00 <1.35 <1.63 <1.2305/13/91 <2.32 <1.84 <1.78 <1.95 <1.91 <3.08 <2.07 <1.88 <1.7705/20/60 <1.48 <1.65 <1.69 <1.66 <1.65 <2.14 <1.94 <1.49 <1.4205/28/91 <1.65 <1.30 <1.38 <1.44 <1.32 <1.88 <1.50 <1.45 <1.3506/03/91 <1.87 <1.89 <1.92 <1.91 <1.72 <3.01 <1.71 <1.64 <1.8506/10/91 <1.62 <1.41 <1.44 <1.51 <1.39 <2.14 <1.52 <1.72 <1.3906/17/91 <1.69 <1.52 <1.60 <1.52 <1.52 <2.09 <1.63 <1.41 <1.2306/24/91 <1.8C <1.56 <1.65 <1.65- <1.41 <2.27 <1.33 <1.44 <1.5507/01/91 <2.11 <1.75 <1.59 <1.63 <1.37 <2.60 <1.90 <1.72 <1.7107/08/91 <1.78 <1.69 <1.56 < 1. 4 5 <1.86 <2.28 <1.76 <1.73 (*.5807/15/91 <1.92 <1.40 <1.79 <1.44 <1.77 <2.17 <1.64 <2.14 <1.4707/22/91 <1.48 <1.79 <1.32 <1.49 <1.42 <2.26 <1.61 <1.55 <1.3107/29/91 <2.43 <1.80 <1.65 <1.57 <1.80 <1.38 <1.78 <1.84 <1.7108/05/91 (1.82- <1.58 <1.33 <1.57 <1.58 <1.41 <1.21 <2.07 <1.3108/12/91- <1.58 <1.48 <1.33 <1.57 <1.52 <1.48 <1.32 <1.63 <1.28-08/19/91 <2.19 <1.58 <1.75 <1.79 <1.64 <1.59 < 1. 9 5 <2.40 <1.670E/27/91 <1.83 <1.69 <1.51 <1.48 <1.49 <1.37 <1.58 <1.60 <1.2609/03/91 <1.61 <1.67 <1.49 <2.03 <1.67 <1.48 <1.56 <2.04 <1.3209/09/91 <2.35 <2.01 <1.85 <1.77 <1.78 <1.57 <1.96 <2.27 <1.9009/16/91 <1.64 <1.77 <1.51 <1.86 <1.31 <1.82 <1.59 <1.47 <1.2909/23/91 _ <1.62 <1.41 <1.83 <1.54 <1.71 <1.88 <1.90 <1.67 <1.8409/30/91 <1.73 <2.04 <1.74 <1.42 <1.69 <1.47 <1.70 <1.70 <1.6010/07/91 <1,59 <1.77 <1.46 <1.58 <1.65 <1.71 <1.65 <1.75 <1.5410/14/91 <1.74 <1.62 <1.35 <1.67 <1.63 <1.52 <1.69 <1.85 <1.6110/21/91 <1.63 <2.13 <1.61 <1.45 <1.91 < 1. 3 2. <1.75 <1.80 (7.9710/28/91 <1.58 <1.57 <1.30 <1.79 <1.49 <1.39 <1.52 <1.49 <1.3211/04/91 <4.23 <1.89 <1.39 <1.59 < 1. 51 <1.34- <1.42 <1.58 <1.4011/11/91 <1.69 <1.32 <1.56 ~ <1.49 <1.77 <1.34 <1.65 <3.80 <1.5911/18/91 <1.74 <1.37 <1.24 <1.60 <1.47 <1.25 <1.64 <2.08 <1.7311/25/91- <2.26 <2.22 .<2.05 <2.14 <1.89 <1.75 <2.31 <2.37 <2.23

i, 12/02/91 <2.28 <1.67 <2.09 <1.99 <2.18 <1.70 <1.51 <2.45 <2.04
| 12/09/91- <2,00 <1.84 <1.88 <2.05 <2.28 <1.72 <2.08 <2.20 <2.19i. 12/16/91 <1.83 <2.00 <1.79 '<1.88 <2.10 <1.71 <1.87 <2.01 <2.05l 12/23/91 <1.96 <2.36 <2 02 <2.28 <1.97 <1.80 <1.74 <1.94 <2.1312/30/91 <1.98 <1.97 <2.17 <1,83 <1.97 <1.65 <2.13 <2.29 (2.43

NOTE Activitica indicated are minimum detectible activities (MDAs) under the particular
conditions of analyses (i.e. . Cs-137 may or may not have been prer.ent , but if so, there
cannot-have been more than the amounta shown), or they are values actually measured.
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HIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Charcoal Cartridge Potassium-40 Activity (E-2 pCi/m ) by Location - 19913

WEEK INDICATOR LOCATIONS CONTROL LOCATIONS
E'iMtic AAL ._._.ABL _ARL _AK S_. _ _ALL _AQS.2 JLC_ Jt!S_ _AOL

01/07/91 63.90 72.50 67.80 72.50 74.90 57.60 74.30 74.50 78.20
01/14/91 43.10 46.80 56.10 48.00 32.70 43.70 43.30 48.20 33.80
01/21/91 34.80 42.60 49.20 45.80 50 20 41.90 57.50 34.70 50.10
01/28/91 49.10 42.30 68.60 28.80 47.00 44.60 55.30 34.10 54.80
02/04/91 52.20 67.00 40.30 39.00 60.80 36.00 40.40 50.00 46.70
02/11/91 35.70 45.10 50.00 48.70 43.30 42.80 70.20 41.50 44.10
02/19/91 37.50 33.40 40.90 27.70 38.90 27.70 45.50 19.20 62.50
02/25/91 47.40 0.00 53.00 73.40 0.00 0.00 81.10 34.00 61.30
03/04/91 52.30 29.20 43.80 45.30 3? 30 47.20 43.80 44.40 50.00
03/11/91 25.10 43.40 52.20 0.00 39.00 69.90 49.00 43.80 29.30
03/18/91 52.90 59.80 47.50 43.40 52.50 55.20 49.40 45.10 52.60
03/25/91 34.10 69.20 46.90 41.20 50.40 68.20 48.70 54.50 42.60
04/01/91 30.70 57.50 55.90 38.60 54.90 59.60 54.80 46.50 56.70
04/08/91 29.10 56.70 63.30 45.30 35.90 74.50 31.80 0.00 53.80
04/15/91 56.70 48.20 47.80 38.40 47.20 60.70 54.30 49.70 51.00
04/22/91 114.00 59.60 71.60 45.50 64.30 97.10 48.40 64.60 86.50
04/29/91 91.40 75.10 78.50 63.60 88.00 85.60 80.10 75.40 65.10
05/07/91 66.40 $1.40 65.30 69.20 76.50 87.30 66.90 58.90 65.70
05/13/91 106.00 74.50 86.70 68.50 94.20 108.00 93.00 91.00 55.80
05/20/91 94.00 61.50 61.60 76.10 62.10 94.90 80.70 72.20 67.50
05/28/91 80.70 62.20 59.60 51.40 73.40 65.40 61.00 51.80 57.30
06/03/91 108.00 101.00 95.70 0.00 115.00 0.00 112.00 105.00 76.20
06/10/91 65.00 83.30 64.30 77.80 67.80 124.00 75.80 72.40 64.50
06/17/91 68.80 55.50 103.00 77.80 78.00 89.40 85.90 68.20 93.80
06/24/91 77.10 83.60 85.20 93.10 68.80 79.00 51.20 50.30 60.40
07/01/91 86.80 75.70 70.00 84,90 82,00 104.00 72.60 72.70 92.30
07/08/91 68.70 56.00 44.00 67.30 105.00 54.80 49.50 53.10 45.60
07/15/91 58.90 65.20 54.60 44.00 74.60 49.10 72.60 84.90 63.40
07/22/91 67.90 40.70. 63.60 53.60 66.50 80.10 60.90 60.80 64.90
07/29/91 59.50 71.40 46.60 66.80 SC 90 50.90 72.10 66.50 56.80
08/05/91 69.40 45.50 50.50 68.60 75.00 56.40 45.30 80.80 64.00
08/12/91 70.70 60.40 64.60 78.60 65.20 35.20 49.80 72,00 26,20

, 08/19/91 63.10 73.80 82.70 71.00 54.70 43.30 62.40 106.00 69.70'

08/27/91 87.40 53.60 45.50 57.90 48.70 41.60 59.30 52.70 50.30
09/03/91 39.60 60.20 58.80 59.70 76.30 66.20 67.60 60.20 48,10
09/09/91 82.30 64.20 73.00 54.80 77.30 79.40 73.50 55.20 68.80
09/16/91 79.80 41.10 55.90 50.60 43.40 57.90 46.30 60.60 81.90
09/23/91 85.10 80.10 68.10 75.70 46.00 55.60 75.50 66.90 55,20
09/30/91 51.20 50.60 47.40 47.40 73.10 77.40 72.60 72.80 42.50
10/07/91 69.80 48.30 59.10 66.50 74.90 42.70 60.40 58.50 53.60
10/14/91 70.40 72.50 37.70 45.40 53.00 58.20 65.30 66.50 61.70-

10/21/91 53.40 61.80 60,90 53.90 65.00 49.40 39.60 52.70 26.00
10/28/91 52.50 55.20 52.40 48.50 67.40 55.40 70.80 49.90 69.20
11/04/91 144.00 77.20 46.80 39.90 56.30 64.50 47.70 71.30 51.60
11/11/91 46.70 ~3.70 54.20 65.70 58.10 60.80 76.10 173.00' 49.10
11/18/91- 57.90 50.10 56.20 59.40 76.60 55.50 50.00 71.60 50.60
11/25/91 41.40 64.10 80.80 83.50 43.70 43.70 58.70 66.00 73.60
12/02/91 68.60 63.40 81.90 68.00 53.90 50.00 53.40 56.80 93,50
12/09/91 46.10 58.50 82.10 75.30 70.30 52.70 60.80 76.60 85.30
12/16/91 60.00 57.00 75.80 63.60 78.10 47.70 72.90 78.30 88.20
12/23/91 76.90 71.00 76.70 80.70 71.80 39.90 82.60 92.00 76.30
12/30/91 63.40 106.00 89.00 66.30 71.30 57.20 60.40 81.50 64.80

NOTE: Activities shown are valuca actually seasured.
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RIVER DEND STATION
RADIOLOGICAL, ENVIRONMENTAL MONITORING PROGRAN

Charcoal Cartridge Iodine-131 Activity (E-2 pC1/m ) - 19913

WEEK INDICATOR LOCATION CONTROL LOCAT|0N
13DHL E.L AB1 Ji AhS AEL JH llE J S_ J S_

01/07/91 <2.54 <2.44 <2.28 <2.61 (2.05 <2,19 (2.49 <2.40 <2.22 |01/14/91 <1.67 <1.98 <2.07 <1.5* <1.70 <1.41 <1.52 <1.72 <1.65 1
01/21/91 <1.63 <1.71 <1.94 <1.81 <1.44 <1.23 <1.64 <1.54 <2.00 '

01/28/91 <1.67 (i.85 <1.81 <1.75 <1.61 <1.30 <1.75 <1.88 <1.89
02/04/91 <1.77 <1.71 <1.71 <1.75 <1.58 <1.41 <1.85 <1.84 <1.97
02/11/91 <1.68 <1.62 <1.48 <1.84 <1.55 <1.53 <1.84 <1.88 <2.07
02/19/91 <1.62 <1.50 (1.55 <1.33 <1.37 < 1. 17 <1.78 <1.63 (1.58
02/25/91 <1.86 <1.94 <1.84 <1.70 <1.77 <2.10 <2.06 <2.08 <2.07
03/04/91 <1.73 <1.43 <1.38 <1.57 <1.31 <2.12 <2.02 <1.78 <1.70
03/11/91 <1.60 <1.48 <1.67 <1.73 <1.47 <2.43 <1.77 <1.62 <1.66
03/18/91 <1.66 <1.66 <1.49 <1.04 <1.31 <1.91 <1.83 <1.82 <1.51
03/25/91 <1.18 <1.83 <1.48 <1.61 (1.35 <2.22 <1.75 <1.65 <1.64
04/01/91 <1.14 <1.53 <1.66 <1.29 <1.50 <2.12 <1.87 <1.98 <1.83
04/08/91 <1.12 <1.81 <1.76 <1.46 <1.56 <2.25 <1.63 <1.79 <1.78
04/15/91 <1.94 <1.77 <1.58 (1.63 <i .4 5 <2.49 <i.70 <1.91 <1.79
04/22/91 <2.16 <1.89 <1.71 <1.53 <1.43 <1.99 <1.77 <1.72 <1.80
04/29/91 <2.08 <1.69 <1.71 <1.65 <1.50 <2.29 <2.16 <1.68 <1.65
05/07/91 <1.87 <1.54 <1.60 <1.33 <1.59 <2.06 <1.58 <1.52 <1.47
05/13/91 <2.34 <2.10 <2.06 <2.01 <2.29 <2.82 <2.04 <2.24 <1.72
05/20/91 <1.93 <1.66 <1.91 <1.76 <1.63 <2.55 <1.60 <1.86 <1.77
05/28/91 <1.38 <1.56 <1.53 <1.68 <1.59 <1.95 <1.43 <1.84 <1.51
06/03/91 <2.53 <1.98 <2.24 <1.85 <1.91 <2.27 <2.10 <2.07 <2.05
06/10/91 <1.99 <1.79 <1.59 <1.81 <1.61 <2.39 <1.83 <1.83 <1.82
06/17/91 <1.85 <1.40 <1.61 <1.39 <1.68 <2.30 <1.67 <1.95 <1.88
06/24/91 <2.21 <1.95 <2.03 <1.83 <1.62 <2.16 <1.69 <1.84 <1,91
07/01/91 <2.05 <1.58 <1.44 <1.66 <1.69 <2.27 <2.13 <2.38 <1.97
07/04/91 <1.72 <1.64 <1.52 <1.83 <1.58 <1.46 <1.80 <1.88 < 1. 57
07/15/91 <1.88 <1.48 <2.32 <1.64 <1.67 <2.20 <1.70 <1.98 <1.00
07/22/91 <1.87 <1.54 <1.68 <1.P2 <1.53 <2.21 <1.89 <1.93 <1.66
07/29/91 <1.94 <1.67 <1.62 <1.79 <1.50 <1.58 <1.83 (2,08 <1.58
08/05/91 <1.97 <1.94 <1.73 <1.35 <1.49 <1.86 <1.56 <1.86 <1.67
08/12/91 <1.96 <1.94 <1.71 <1.03 <1.73 <1.85 <1.62 <1.71 <1.71
0R/14/91 <1473 <1.82 <1.85 <1.93 <1.79 <1.63 <2.40 <2.41 <2.17
08/27/91 <1.46 <1.52 <1.39 <1.44 <1.46 <1.50 <1.75 <1.93 <1.53
09/03/91 <1.96 <1.87 <1.71 <1.64 <1.86 <1.62 <1.81 <2.04 <1.84
09/09/91 <2.01 <2.12 <1.69 <2.02 <1.79 <2.05 <2.28 <2.38 < 1. 6 )
09/16/91 <1.81 <1.77 <1.62 <1.60 <1.67 <1.63 <1.82 <2.02 <1.88
09/23/91 <1.84 <1.89 <2.00 <2.05 c1.85 <1.63 <1.72 <2.19 <1.86
09/30/91 <1.82 <1.77 <1.69 <1.68 <1.63 < 1. 8 f. <1.75 <1.69 <2.23
10/07/91 <1.60 <1.84 <1.65 <1.77 <1.64 <1.42 <1.92 <1.96 <1.07
10/14/91 <1.70 <1.85 <1.92 <1.86 <1.91 <1.79 <1.96 <1.88 <1.H7
10/21/91 <1.61 <1.75 <1.61 <1.80 <1.66 <1.62 <1.99 <2.16 <8,57,

.10/28/91 <1.60 <1.89 <1.46 <1.84 <1.62 <1.53 <1.71 <1.76 <1.78
; 11/04/91 <6.24 <1.34 <1.53 <1.80 <1.47 <1.53 <1.78 <1.71 <1.79
| 11/11/91 <1.70 <1.59 <1.56 <1.39 <1.62 <1.54 <1.68 <4.70 <1.74
' 11/18/91 <1.77 <1.60 <1.62 <1.65 <1.71 <1.23 <1.64 <1.99 <2.12,

11/25/91 <1.81 <1.62 <1.77 <2.02 <1.75 <1.67 <1.80 <2.13 <1.90
12/02/91 <1.76 <1.85 <1.95 <1.68 <1.72 <1.69 <1.90 <1.76 <2.02

l 12/09/91 <1.36 <1.85 <1.61 <1.62 <1.95 <1.52 <1.59 <2.00 <2.43'

12/16/91 <1.60 <1.77 <1.62 <1.72 <1.88 <1,46 <1.95 (2.12 <2.07
12/23/91 <1.73 <1.89 <1.74 <1.91 <1.96 <1.42 <1.73 <1.74 <1.85

L 12/30/91 <1.84 <1.81 <1.53 <1.83 <1.82 <1.59 <1.72 <2.02 <1.76
|

NOTE: Activities shwn are values actually measured, whereas. those indicated as "<*' are minimem
detectable activities IMDAal under the particular conditions of analysis of nuclides for

which analyses are required by RDS Technical Specifications (that is. 1-131 may or may
not be present . but if so there cannot have been more present than the amounts noted).
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RIVER BEND STATION
RADIOLOGICAL FNVIRONMENTAL MONITORINO PROGRAM

3Charcoal Cartridge Cesium-137 Activity (E-2 pC1/m ) by Location - 1991

WEEK INDICATOR LOCATIONS CONTROL LOCATIONF

REDW! _AA1. lEL _ARL _il ._AP L _AQ!il lil _AUL _Aus_

01/07/91
01/14/91
01/21/91 '

01/28/91
02/04/91
02/11/91 .

'

02/19/91
02/25/91
03/04/91
03/11/91
03/18/91
03/25/91
04/01/91
04/08/91
04/15/91
04/22/91 1.21 1.30
04/29/91
05/07/91 '

05/13/91
05/20/91 |
05/28/91

<

I

06/03/91
06/10/91 0.95
06/17/91 0.79
06/24/91
07/01/91
07/08/91
07/15/91
07/22/91 0.82

-07/29/91
08/05/91
08/12/91
98/19/91 1,35

08/27/91
09/03/91
09/09/91

- 09/16/91
- 09/23/91
09/30/91
10/07/91
10/14/91

-10/21/91 1.47 2.08
10/28/91
11/04/91

'

11/11/91 1.09
11/18/91 -0.99
11/25/91'

'12/02/91
12/09/91-
12/16/91 1.35 1.38

-12/23/91
12/30/91

i
.

NOTE: Activities shown are values actually measured.
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IIIVFR 111ND STATIM
RADIGIII11 CAL INVIIENMFNTAI. KNI11NING n''lKrillAM

Nor- sllad Gmnnyt-Ray Exposure Sunstnry (mH)
Qwsrt er1, emoluminescence Dosimeter Results for 1991

INDICATM
ET&TlW 1 sly 1B 'NL41U 3RTLQ1R 111U7D3

TA1 13.05 13.3G 11.80 1I.84
TA2 13.75 13.90 15.64 13.12
Till 13.95 13.97 13.80 13.07
Til2 14.87 13.90 14.66 13.60
1El 13.65 13.GG 13.20 12.63
102 11.02 11.03 12.02 10.80
TCS 11.22 11.32 11.83 12.55
TD1 13.35 12.55 14.37 13.00
TD2 12.44 12.12 13.29 11.82
TE1 13.15 12.95 13.49 12.72
TE2 11,33 10.63 9.58 10.12
TF1 13.15 11.54 13.10 11.97
TV2 14.16 12.91 13.20 12.45
101 15.13 13.97 14.GG 13,57
'1G2 13.45 12.02 12.02 11.96
Till 10.48 11.74 10.G5 10.38
1112 12,58 12.64 11.93 11.09
TJ1 12.63 12.05 11.63 11.03
TJ2 10.68 10,88 10.90 10.57
1K1 13.05 11.84 13.49 11.88
TK2 12.74 12.21 13.20 12,il
TKS 11.57 11.08 10.90 10.91
TL1 11.77 11.54 13.64 12.04
TL2 11.43 11.23 11.83 10.03
TLS 14.66 13.01 14.37 12.54
TH1 11,57 11.64 11.19 10,52
TM2 14.26 12.81 14.37 13.61
'INI 13.65 13.36 12.93 12.41
TN2 11.53 10.24 10.95 10.32
TP1 14.04 13.SG 13.12 13.17
TP2 12.13 12.98 12.41 12.25
TQ1 12.80 11.63 12.45 L'.75
192 13.15 11,72 12,41 11.50
TOS1 13.45 13.42 13.67 13.28
TOS2 12.84 11.30 11.49 11.13
TRI 9.20 9.21 9.35 9.19
TR2 13.04 11.22 12.61 11.96
TRS 15.07 14.19 13.39 13.03

'

00NTROL
STAILON

TAC 14.2G 12.91 12.71 12,54
TEC 13.25 12.91 13.39 12.83
TGS 12.24 13.40 13.29 12.00
T115 14.00 13.80 13.49 13.80
TIC 11.83 10.43 9.08 10.41
TOS3- 13,85 12.21 12.61 12,51

A-9
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Normalized Ganea-Ray Exposure Summary (mR)
Monthly Thermoluminescence Dosimeter Results for 1991

INDI-
CATOR

HALLOS E TED .llAE R __ lim R E E R El E EC
T(1 4.15 4.43 4.86 4.41 4.21 4.42 4.27 4.46 4.57 4.38 4.33 4.03
1A2 4.97 4.83 4.50 4.98 4.82 4.78 5.07 5.16 4.88 5.02 4.95 4.44
T81 5.34 4.84 4.45 4.74 4.47 4.64 4.47 5.07 5.19 5.02 5.16 4.30
TB2 5.34 4.62 4.93 4.68 4.36 4.89 5.17 5.25 4.88 5.20 4.74 4.35
TC1 4.34 4.74 5.07 4.41 4.47 4.64 4.47 4. 19 4.45 4.85 4.52 4.39
TC2 4.34 3.65 3.75 4.28 4.18 3.92 3.97 4.07 3.95 4.05 3.88 3.28
TCS 3.61 3.64 4.24 3.59 3.60 -3.87 3.89 3.64 4.05 4.74 3.76
TDI 4.43 4.22 5.07 4.84 4.12 5.31 5.27 4.90 4.98 5.11 4.84 4.39
TD2 4.61 4.19 3.86 4.18 4.14 4.99 4.77 4.60 3.95 4.40 4.52 3.76
TE1 3.79 4.74 4.45 4.41 3.86 4.42 4.57 4.46 4.66 4.94 4.52 4.12
TE2 3.52 3.44 3.86 3.93 3.59 3.71 3.77 4.07 3.85 3.96 3.66 3.09

l TF1 4.52 4.32 3.83 4.20 4.30 4.66 4.07 4.10 4.88 4.77 4.52 3.94
TP2 4.61 4.62 4.29 4.45 4.74 4.24 4.37 4.62 4.78 4.84 4.72 4.09

|- TG1 4.97 5.36 4.86 4.74 5.00 4.98 4.87 5.07 5.09 5.11 4.95 4.39
'

TG2 4.03- 4.43 4.50 5.38 4.03 4.19 4.37 4.62 4.26 4.58 4.52 3.96
TH1 4.97 3.62 3.34 3.50 3.42 3.97 3.57 3.80 3.91 3.77 3.12
TH2 4.22 4.22 3.87 3.88 4.21 4.35 4.27 4.07 3.64 4.40 4.63 3.76
TJ1 4.34 3.91 4.66 4.30 4.03 3.76 4.27 3.84 4.13 4.34 4.31 3.66
TJ2 3.43 3.60- 3.62 3.80 3.59 3.49 3.93 3.57 3.80 4.08 3.45 3.30
TK1 4.88 4.12 4.14 4.20 4.12 4.09 4.07 5.16 4.02 4.51 4.41 3.85

-TK2 5.15 4.08 4.50 4.58 -4.18 4.24 4.59 5.16 5.30 5.02 4.52 4.15
TKS 4.15 4.22 4.45 4.20 3.77 4.03 4.03 3.84 3.91 4.25 3.99 3.66
TL1 4.34 4.12 4.55 4.20 3.68 3.76 4.17 4.90 3.85 4.84 4.31 3.85
TL2 3.61 3.98 4.07 3.68 3.64 3.60 3.72 3.80 3.70 3.79 3.77 3.57
TLS 4.97 4.51 4.82 4.78 3.91 4.67 4.39 4.71 4.55 4.93 4.63 4.15
TM1 4.06 4.01 3.93 3.77 3.86 3.87 3.77 3.66 3.54 4.05 3.06 3.48
TM2 4.43 4.62 4.93 4.38 4.64 5.10 4.49 4.71 4.55 5.19 4.84 4.73
TN1 4.79 4.63 4.55 5.06 4.56 4.42 4.87 4.81 4.57 4.84 5.06 4.30
TN2 3.34 3.55 3.43 3.86 3.27 3,06 3.81 3.80 3.59 3.87 4.09 3.28

i TP1 5.06 4.63 4.66 4.41 4.39 4'.76 4.97 4.72 4.47 4.93 4.64 3.85.
| TP2 4.25 4.40 4.29 .28 4.39 4.31 4.37 4.37 4.77 4.84 4.54 4.12

TQ1 - 4.70 4.01 4.14 4.63 4.03 3.64 4.27 4.46 4.26- 4.56 4.43 3.94
TQ2 4.43 4.19 4.29 4.06 3.77 3.76 4.47 4.46 3.91 4.40 4.33 3.66
TQS1 4.43 4.08 4.71 4.32 4.45 4.56 4.66 4.81 4.77 5.02 4.53 4.21
TOS2 4.06 4.30 3.75 3.64 3.98 3.71 3.52 3.84 4.23 4.14 3.92 3.75

'

TR1 3.70 3.19 3.41 3.66 2.89 2.76 2.87 3.22 3.02 3.56 3.20 2.85
TR2 4.15 4.40 4.71 4.28 4.83 3.76 4.67 4.63 4.45 4.49 4.09 3.96
TRS 4.34 -4.08 4.82 4.78 4.65 4.53 4.47 4.72 4.88 4.84 4.63 4.05

L CONTROL

STAT 10N

| TAC 4.61 4.08 4.18 4.98 4.47 4.20 4.77 4.54 4.55 4.49 4.74 4.15
L TEC 4.34 4.08 4.18 4.24 4.74 4.35 4.47 4.53 3.95 4.76 4.41 4.05-
"

TGS 4.61 4.51 4.50 4.38 4.55 3.92 4.59 5.25 4.13 4.58 4.74 5.02
THS 5.34 4.94 4.82 4.88 5.00 4.89 5.07 5.25 4.98 5.20 5.16 4.64
TLC 3.88 3.76 3.96 3.98 3.36 3.92 3.91 4.25 3.80 3.96 3.66 3.28
TQS3 4.97 4.73 4.93 4.78 3.94 4.42 4.27 4.81 4.45 4.59 4.63 3.98
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RIVFR BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Gross Beta Activities (pCi/litef) in Water Samples - 1991

INJi1CAIQIt LOCATIONS. _ CQNTROUACAT10Ss,._.

SAMPLING
'

ETSLQD SXQ ILW PL WO Sklt EU DLASK I
A

JAN <2.82 <2.82 23.87 5.13 <2.25
FEB 6.69 5.11 34.68 3.26 5.45 <2.91 <2.22 i

MAR 3.28 <2.73 23.55 3.19 (2.18 j
APR 4.12 3.78 17.92 4.65 <1.84 '

MAY 5.93 4.58 10.47 3.07 <2.57 (2.57 <2.05
JUN <3.20 4.53 20.94. 4.00 <2.56
JUL 6.05 7.87 28.25 5.14 <1.84
AUG 4.52 5.15 50.77 <2.46 5.86 <2.46 <1.96
SEP <2.57 4.07 44.74 3.23 <2.05
OCT 4.40 6.88 32.21 3.85 <2.02
NOV 5.51 5.57 72.61 <2.52 4.66 <2.52 <2.02
DEC 6.53 3.00 37.19 4.87 <2.02

INOTE 1 Distilled, deionized well mater flaboratory reagent water).

Samples from $WD. DW, and SWU are composites of weekly graba; namples f rom
Dt. are composites of flow weighted graba. Samples from WU and WD are
quarterly grabs.

Activities shown are values actually seasured, whereas those indicated as
" < * * are militmum detectable activitica IMDAmt under the particular
conditions of analysis (that is, gross beta activity may or may not have
been present, but if so, there cannot'have been more present than the
amounts listed).

,

4

9
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RIVER llEND STATION
RADIOLOGICAL FNVIRONMENTAL MONITORING PROGRAM

Tritium Activities (pCi/litel) in Monthly Water Samples - 1991

1ND1CRQ1L1AcAT103S COEIRQLLOCAI1.0KL_
SAMPLINGi

'

PliEl0D 'iED DW DL ED SAU EV I!LAEA

JAN <186 <184 10128 <185 <185 <184 <185
FE8 300 <186 6044 <186 <187 (187 <188
MAR <182 <182 13379 <182 (183 <184 <183
APR (191 <188 3775 <189 <188 <188 <190
MAY <180 <179 5977 <178 <179 <180 <183
JUN <184 <179 5206 <>85 (179 <180 <180
Jt!L <181 <181 5509 <181 <182 <182 <182
AUG <376 <376 9169 <363 <374 <366 <359
SEP <357 <359 8533 <359 <360 <360 <356

- OCT <330 <331 4680 <329 <331 (331 <337
NOV <344 <355 5996 <349 <344 <353 <341
DEC <349 <348 6729 (348 <349 <350- <348

Tritium Activities (PCi/ liter) in Quarterly Water Samples - 1991

1NDICAT0lLl&CATIENS CQXTjt0.jdQCMLONS_
SAMPLING

EfdllSD ED DW EL ED EU FM hbAN8'

|- QTR1 <193 <192 9518 <186 <189 <187 <184
QTR2 <178 188 5186 <189 <184 <188 <180
OTR3 <360 <360 7602 <363 <361 <366 <357
QTR4 <374 <371 5882 <349 <371 <353 <374

! !:0T E: D! stilled, detonized well water (laboratory reapent water).I

Samples from SWD, DW, and $WU are composites of weekly grabst samples
f rom DL are composites of flow. weighted grabal the samples f rom WD and VU
are monthly graba.

Activities shown are values actually measured. Wheteam those indicated as
j "4" are minimum detectable artivities (MDAs) under the particular

conditions of analysta (that is, tritium may or may not have been present,
but if so, there cannot have been more present than the amounta listed).

:

.

|

|

i
.
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RIVER Bf3D STATION
RADIO!40ICAL ENVIRONMENTAL MONITORING PROGRAM

j
Camma-Emitting Nuclide Activity (pCi/ liter) in Water by Location - 1991

!

BERYLLIUM-7

INDifAIOF_LOCAT10XS 10_NT_RQL LQCAUONS.__kD hw DL ED EEU EU
PEE 10D S

JAN 9.89
APR 27./0

POTASSIUM-40

JXDICAIOR_L0fATIQNS _C0XTR0130 CATION.L
_d. -SD DW PL -hD SWU WUPERl0D

JAN 19./0 16.10 25.5,0 1730
~~

FEB 13.40 14.20 8.20 11.80 19,70 14.70
MAR 16.40 9.43 2.00 16.10
APR 14.70 16.70 14.10
MAY 17.10 9.90 13.89 13.80 23.88JUN 13.00 16.90 6,70 22.30
JUL 14.60 16.70 9.20 18.60
AUG 16.90 14.60 3.60 11.10 14.10 10.80SEP 14.90 11.70 8.20 10.70
OCT 15.80 20.90 7.10 13.10 11.70NOV .14.60 17.30 9.90 16.00 16.50
DEC 11.10 6.70 16.20

CilROMIUM-$1

. INDLCAIQBJQCAllDNS _CQ_NTROL_14QCAT10NS,
EERlDD EED DM DL ED EEU EU

JAN
FEB 24.70
MAR, 20.60
APR 8.84
MAY
JUN
JUL
AUG 38.40'

SEP 9.91
OCT 23.70
NOV 61.40

-DEC 72.20

NOTE: Activities shown are values actually censured, whereas those indicated as
"< " are minimum detectable activities under the particular condittona of
analysis of nuclides for which analyses are required by RDS Technical
Specifications (that is, the nuclidea may or say not have been present,
but if so,- there cannot have been more present than the amounto listed).

1
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RIVER BEND STATION
I RADIOLOGICAL ENVIRONMFNTAL MONITORING PROGRAM

Gamma-Emitting Nuclide Activity (pCi/ liter) in Water by Location - 1991

NANGANESE-54

LND'cAIOR [ACA.TIONS . . . - _ CON.TROLLQC.ATI ONS-.-- .
-

JAN <1.80 <1.75 1.46 <1.76
FEB <1.68 <1.64 3.02 <1.75 <1.79 <1.76MAR <1.M0 <1.68 6.23 <1.79
APR <1.72 <1.77 2.32 <1.68MAY <1,39 <1.54 0.90 <1.(4 <1.50 <1.66JUN <1.69 <1.73 0.71 <1.66JtrL <1,77 <1.34 0.71 <1.85
AUG <1.67 <1.81 1.16 <1.50 <1.60 <1.49SEP <1.80 <1.67 <1.78 <1,49
OCT <1.67 <1.74 11.58 <1.78
NOV <1.74 <1.65 10.30 <1.59 <1.65 <1.60DEC <1.52 <1.48 12.40 <1.54

COBALT-58

IXQICAIOjL.IAC}ATJ.Q'iS ~QNTROL_ LOCATIONSC
EERL@ SWD TN }L @~ SAT- 1T'' ~

JAN <1.97 <1.92 <2.40 <1.79
FEB <2.0J <2.06 1.15 <1.91 <?.21 <1.86MAR <1. 8 3 <1.73 1.33 <1.89
APR <2.15 <2.05 <2.3t <1.97tiAY <1.91 <2.04 <2,06 <1.69 < 1. '' 8 <1.82JUN <1.84 <2.07 <2.06 <1.90JUL <2 30 <1.89 < 1. { 4 <2.16AUG <1.i7. <1.90 <2.,7 <1.69 <1.80 <1.60SEP (1,85 <1.97 <2.00 <1.87 -
dCT <2.24 <2.20 2.68 <2.21NOV <2.03 <1.89 3,04 <1.80 <2.00 <1.84 '

DEC <1.72 <1.97 3.09 <1.73

IRON-59 '

INDICATOR LOCATI0NS -CONTROL LOCATIOXS" ra'
EERLQD e W uh b_D M hT

TAN <4.61 <4.45
<5 95 <5.04<4

PEB <.4 .13 <4.94 .13 <4.23 <4.94 <4.55MAR <4.12 <3.84
< Q> . 3 5
< <3.95APR <4.40 <4.11 .23 <4.30MAY <4.55 <4.04 35.17 <3.82 <4.58 <3.74JUN <4.49 <4.85 <4.81 <4.66JUL <5.2} <4 68 (5.04 <5.35AltG <4.08 <4.68 16.0'1 <3.96 <!.18 <4.14S5P <4.68 <4.16 <4.4' <4.15

OCT - <4.95 (4.85 5.4a <5.74
-

NOV <5.04 <4.56 3.99 <4.04 <4.87 <4.31Di:C <3.99 <4.26 4.11 <4.50

NOTE: Activltin sh >wn are values actually acasured, whe: ean those indicated as
"<" ars minimum detectable activities (MDAs) under the particular
canditions of analynts of nuclides for which analyses are required by RBS
Technical Specifications (that is . the nuclides may or may not have been
present, but if so, there cannot have been more present than the amounts
listed).
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PRUGRAM

Gamma-Emitting Nuclide Activity (pCi/ liter) in Water by Location - 1991,

COBALT-60

TNDICATOR LOCATIONS _CONTBQL_ LOCATIONS
EERIOD M D7 T CD SEI W

JAN 0.46 <1.70 7.36 <1.99
FEB <1.79 <1.90 6.86 <1.83 <2.05 <l.88
MAR <1.77 <1.73 14.40 <1.96
APR <1.79 <1 24 4.25 <1.87
MAY <1.42 <1.59 4.15 <1.59 (1.64 <1.73
JUN <1.66 <1.79 1,58 0.95
JUL <1.70 <1.50 2.58 <1.79
AUG <1.74 <2.03 2.03 <1,69 <1.81 <1.86
SEP <1.77 <1.Q4 2.H1 <1.81
OCT <1.86 <1./5 26. <1.86
NOV <1.79 <1.54 7' . u :: <1.67 <1.75 '1.66DEC <1.65 <1-60 ? / -C <1.83.

ZINC-65

INDICATOR LOCATLQNS CONIBOL
PLRlQQ TY .9Y [L hTJ ~ T U

~~_.J,0 CATIONS
hl!

JAN <3.28 <3.82 <4.62 <3.75
FEB <3.58 d.49 <4.43 <3.58 <4.26 <4.10MAR <3.60 <3.80 <5.35 <3.95
APR <3.91 <3.78 <4.13 <3.82
MAY <2.86 <3.13 <}.07 <3.50 <3.37 <3.73JUN <3.74 <3.81 <a./7 <3,70
JUL <3.60 <2.99 <].29 <4.12
AUG <3.73 <4.14 <a.21 <3.41 <3.48 <3.37SEP <3.76 <3.74 <4.15 <3.67
OCT <4.17 <3.67 <5.29 <3.81NOV <4.30 <3.59 <6.73 <3.55 <3.48 <3.29
DEC <3.47 <3.50 <10.1 <3.41

NIOBIUM-95

INDICATOR LOCATIONS CONTROL LOCATIONS
EERLQD a w a vu swu wv

-

JAN
<2.6h

<2.55 <2.87 <2.52FEB <2.5 <2.67 <2.80 <2.18 <>.72 <2.36
MAR <2.13 <2.14 <3.03 0 35
APR <2.72 <2.88 <3.04 C.52
MAY <2.62 <2.85 <3.07 <2.10 <2.81 <2.17JUN <2.50 <3.00 <2.75 '2.87
-JUL <2.91 <2.81 <2.91 3.25
AUG <2.34 <2.52 <3.57 <2.05 s2.41 <2.28SEP <2.40 <2.21 <2.48 <2.29'
OCT <3.05 <2.84 <3.74 <3.28
NOV <2.87 <2.39 <4.35 <2.25 <2.77 <2.54DEC <2.29 <2.41 <5.67 <2.36

NOTE: Activities-shown are values actually measured, whereas
those indicated as "<'' are minimum detectable activities
(MDAs) under the partienlar conditions of analysis of
nuclides for which analyses are required by RBS Technical
Specifications tthat is. the nuclides may or may not have
been present. but if so. there cannot have been more
presont than the amounts listed).

A - 15
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RIVER BEND STATION
RADIOLOGICAL FNVIRONMENTAL MONIT6a.NG PROGRAM

Gamma-Emitting Nuclide Activity (pC1/ liter) in Water by Location - 1991
-

,

ZIRCONIUM-95

JSDICAI_0B_ LOCATIONS CONIR0lMAJJONSEfB10!! Ep DE- EL Y~ SH hr
JAN <3.45 <3 56 <3.98 <3.57
FEB <3.53 <3./9 <4.04 <3.31 <1.79 <3.52
MAR <3.17- <3.43 <4.48 <3.54
APR . 3.74 <3.50 <3.73 <3.}6<
MAY <3.29 <3.45 <3.61 <3.24 <3.33 <3.16
JUN <3.SQ <3.61 <3.51 <1,57

'JUL <3.7s <3.16 <3.64 <4.38
AUG <3.04 <3.71 <4.61 <3.02 <3.29 <3.23
SEP <3.67 <3.40

< 4 . 44)
<3.3 <3.41

OCT <3.83 <3.53 <3.82
NOV <3.89 <3.44 <5.85 <3.08 <3.65 <3.15
liEC <3.31 <3.34 <8.34 <3.45

10 DINE-131

INDICAIOR LOCATIONS CQNTRQL_L.QCATIONSPERIOD swo DW D1 wp Sat Er^ '-
JAN <3.56 <3.98 <3.91 <3.73
FEB <3.73 <4,01 <3.60 <1.51 <5.78 <2.06MAR <2.07 <2.79 <3.09 <2.06
APR <3.89 <4.33 <4.64 <4.23
MAY <6.83 <11.9 <7.32 < 1. 7 ', <7.07 <1.84.JUN <5.77 <7.67 <7.95 <4.79JUL <9.31 <13.g <14.3 <8.68
AUG <3.66 <3.6/ <8,10 <1.81 <5.29 <i.78SEP <2.72 <2.96 <2.94 <2.560CT <7.03 <8.14 <6.87 <7.65NOV <3.31 <4.94 2.20 <3.13 <3.22 <2.81
DEC <2.19 <4.77 <4.64 <2.23

CESIUM-134

INDICATOR LOCATIONS CONTROL J CAITONSEEB10D e_D Rh RL hT ~5F hr~
JAN <1.60 <1.55 <1.89 <1.77
FEB~ <1.57 <1.62 <1.99 <1.64 <1.81 <1.88MAR <1.yR <1.53 <2.32 <1.82
APR <i /9 <1.71 <1.90 <1.61
MAY <1.31 <1.38 <1.49 <1.59 <1.54 <1.76JUN <1.51 <1.66 <1.45 <1.75JUL <1.64 <1.28 <1.41 <1.78.
AUG <1.51 <1.78 <2.01 <1.55 <1.56 <1.56SEP <1.73 <1.58 <1.53 <1.56'

OCT <1.62 <1.51 <1.98 <1.54NOV <1.83 <1.41 <2.66 <1.38 <1.65 <1.59DEC <1.52 <1.46 <4.34 <1.55

NOTE: Activities shown are. values actually measured, whereas
those indicated as "<" are minimum detectable activities
(MDAsh under the particular conditions of analysis of
nuclides for which analyses are required by RBS Technical
Specificat tuns (that is, the nuclides may or may not have
been present , but if so. there cannot have been more than
the amounts nuted).

A - 16
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. RIVER BEND STATION
dADIOLOGICAL ENVI90NMENTAL MONITORING' PROGRAM

-Gamma-Emitting Nuclide Activity (pCi/ liter) in Water by Location - 1991

CESIUM-137

IEDlC4TORLOCATIONS CONTROL LOCAT^IONh
PERlop ~~1@ Dh RL ~LTi~~ $WU };tJ -

JAN <1.63 <1.69 <1.87 <1.78
'EB <1.74 <1.68 <2.00 <1.81 <1.89 (1.88
MAR <1.78 <1.66 <2.3" <1.81
APR <1.84 <1.78 <1.9 <1.72
MAY <1.39 <1.64 (1.44 <1.60 <1.54 <1.65
JUN. <1.63 <1.69 <1.48 <1.72
JUL <1.73 <1.30 <1.47 <1.80
AUG <1.58- <1.91 <2.08 <1.58 <1.54 <1.60
SEP <1.88 <1.71 <1.76 <1.61
OCT <1.81 <1.49 <2.08 <1.88
NOV <1.83 <1.44 <2.72 <1.36 <1.72 <1.64
DEC <1.54 <1.67 <4.62 <1.67

BARIUM-140

INDICATOR LOCATIO~NS CONTROL LOCATIONS
PERIOD ~~~EH H}! QG ~ Mr SE LT

JAN <17.8 <19.9 <21.5 <20.1.

FEB <17.1 -<21.5 <20.4 <11.6 <2).3 <13.2
MAR <13.0 <13.2 <19.3 <14.9
APR <19.8 <20.7 <20.7 <18.7
MAY <31.3 <27.6 <33.4 <12.8 <30,7 <13 2
JUN <20.8 <28.6 <29.2 <19.t
JUL <33.4 <34.4 <37.3 <13.4
AUG <15.6 <17.2 <31.6
SEP <17.7 <14.5 <17.4

.<13.9 <21.6 <12.7
<13.7

OCT <30.4 <27.3 <31.3 <31.0
NOV <20.1 <23.9 <31.8 <18.9 <27.0 <19.7
DEC <17.6 <22.5 <25.5 <18.7

LANTHANUM-140

INDICATQR LOCATIONS CONTROL LOCAIJONS
PERIOD SwD- DW IJL WD Swu LT-

JAN- <6.89 <7.70 <8.94 <8.54
FEB' <7.3L <8.40 <8.12 <4.87 <11.1 <5.36
MAR <4.66 <5.19 <8.06 <6.47
APR' <8.58 <8.89 <8.76 <7.20.
MAY <11.1 <10.4 <13.6 <4.68 <12.4 <5.96
JUN <8 32 <12.6 <11.9 <8.9)JUL <13.8 <12.8 < 14. 7 - <16.4
AUG <6.47 <7.00 <12.6 <6.34 <9.79 <5.60
SEP <7.99 <5.64 <6.81 <5.69
OCT <12.5 <10.4 <11.5 -

<11.6 <8.85
<l2.3

NOV <9.36 <10 4 (9 97 <7.35
DEC <6.03 <8.$8 <16.9 <8.14

NOTE: Activities shown ate values actually measured, whereas those indicated as
"<" are minimum detectable activities (MDAs) under the particular
conditions of analysis of nuclides for which analyses are required by Ras
Technical Specifications ( that is, the nuclides may or may not have been
present , but if so, there cannot have been more than the amounts noted).

A - 17
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RIVFR BEND STATION
RADIOLOGICAL FNVIRONMENTAL MONITORING PROGRAM

Gamma-Emitting Nue11 des in Sediment (pCi/kg dry) by Location - 1991

POTASSIUM-40

E18. LOD P2WX5IKEM kP.5IEEAM

JUN 15292.00 2589.00
Nov 16251.00 19536.00

CESIUM-134 CESIUM-137

PIR10D DQW.hMIEM LEltIE EM DOWNSTR EM UfMREM

JUN <25.50 <17.50 <26.30 417.50
Nov~ <31.90 <35.70 <39.00 147.00

p.:
Camma-Emitting Nuclides in Fish (pCi/kg wet) by Location - 1991

POTASSIUM-40

QQMUAEAd Of1IREM
EIMED fl -M U M L1 82 O H d .sg

JUN 2803 239S 2782
AUC 3209 3025 6159 6551 2998 3946 3051 3318 2849 5907
DEC. 3224 3514 3394 3267 2751 2590

MANCANESE-54

DOWNSTREAM UfMEIM
fJKIDR tl G D H 11 H 82 H t.5 11

JUN g3.37 <6.37 <8.52, _

<29.7 <11.6 <!2.9 (10.2 <28.1 <22.3 <35.1AUG <9.35 <!2.4 (31.4'

DEC <16.3- <31.5 (27.0 (20.8 <27.7 <21.4

IRON-59

DQWJ5312 UPSTREAM
EIMOD 11 M D H tl 12 12 11 15 IS

JUN (9.91 '<!4.6 <23.6
AUG <38.8 <52.. <131 (208 (42.3- <54.6 <38.7 <128 <88.8 .<244

.DEC <73.1 <101 <84.9 (62.4 490.1 (79.5

/

COBALT-58

| DDMSIREM L'f1TEtM
PERIOD 11 D- O H (1 12 U 11 M 11

JUN <3.55 <6.09 <8.95
AUG (12.1 <17.4 (39.5 <57.7 <13.7 <18.1 <12.9 <39.5 (30.7 <70.6
DEC <19.6 433.2 (30.3 <20.1 <33.2 <25.7

NOTEt Activities shown are values actually sensured. whereas those indicated as
"<" are minicum detectable activities (MDAs) under the particular
conditions of analysts of nuclides for which analyses are required by RBS

L Technical Specificatior. (that is, the nucliden may or may not have been
present. but if so, these cannot have been more present than the amounts
listed).

A - 18
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

-

Gamma-Emitting Nuclides in Fish (pCi/kg wet) by Location - 1991
>

COBALT-60
QOWNS(REAM UfSJREAM

PJRLOD #1 #2 u3 #4 v1 #2 g q g
!!h

JUN <4.19 <7.93 <11.1
AUG <10.9 <14.6 <38.9 16.1 <11.9 <13.5 <10.9 <31.4 <21.7

<35.0
DEC <24.7 <36.8 <35.0 <24.5 <28.9 <30.9

t
-

ZINC-65
00WNSTREAM UPSIREAM

PIBLQQ (1 9 u3 u4 11 !!2 d v4 #5
th

JUN <9.86 <17.0 <21.8
AUG <25.9 <30.3 <82.4 <78.7 <32.5 <37.1 <32.0 <66.1 <66.8

<90.0 t

DEC <51.0 <77.9 <70.7 <51.3 <73.5 <58.0

CESIUM-134
DOMILSlMAM UfSTREAM

PERIOD U 22 D #4 #1 #2 #3 % n5
u6

JUN <2.69 <5.35 <8.28
AUG <7.14 <9.83 <25.9 <25.8 <9.68 <9.86 <9.74 <23.9 <19.1

<29.5
DEC <15.5 <28.8 <24.5 <16.2 <20.3 <17.0

..

CESIUM-137
DOWNSTREAM UPSTREA&S S

P_ERIOD #1 //2 0 #4 #1 #2 6 1% d
Ek

JUN <3.23 <6.30 <9.13
AUG <8.22 <10.5 <27.0 <26.8 <10.1 <12.5 <10.2 <24.4 <17.0,

<28.4
DEC <19.1 <28.4 <25.5 <17.5 <26.1 <21.8

NOTE: Activities shown are values rctually measured, whereas those indicated as

"<" are minimum detectable activities fMDAs) under t t'e particular
conditions of analysis of nuclides for wh.ch analyses are required by RBS
Technical Specifications (that is, the nuclides may or may not have been
present, but if so, there cannot have been more present than the amounts
listed.

A- 19
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Camma* Emitting. Nuclide Activity (pCi/kg wi t ) in Broadjeaf Vegetation by Lc ation - 1991

BERYLL1UM-7

IEnitATOR LOCallQh3 CON 1BOL_LQCAIIDN S i

BB LSARD.M_f l _ID1_9ADM_.11 _MQQLA ffMIIMllAKl__ |
Rggipp s1 #2 #3 si 42 43 s1 42 33 1

JAN 492 78 82 517 144 202 67$ 121 337
FEB 110 526 113 140 531 217 204 459 i

nAR 205 316 102 95 341 342 435 284 I

APR 362 566 176 196 567 193 139 168 |
MAY 159 211 120 175 404 295 2059 1664 2269
JUN 128 1054 136 37 795 1070 1565 1766
JUL 323 755 703 66 150 697 513 354 233
AUD 192 452 1316 665 331 123 99 392 a..

SEP 682 141 77 217 96 320 596 119 110
OCT 293 324 286
Nov 293 234 245 2SS 96 316
DEC 199 141 191 120 122

POTASSI LBi-40

INrJC_ATOR L0cAn0ES COMIEQLLOC.6TlDM_
ULGARDILj2 AMQQL&,ffdfjlEhllARL,- RBS CARRM_j.1

.

.si #2 s3 s1 42 #3ELR10A s1 82 s3

JAN 1699 2342 2305 20$2 3290 2979 2875
FEB 2440 1990 2676 2354 2028 2916 2856 2794 3005

' MAR 4330 3339 1755 3363 4509 2136 315J 6007 4338
APR 3443 7244 4075 2953 2359 4380 4922 7196
MAY 4205 (t42 3757 3828 4326 4096 9318 7111 7739
JUN 4083 1973 4406 3562 2361 3176 3537 5590 5927
JUL 2493 413S 4663 1813 4066 3572 2680 6331 5769
AUG 2946 1960 2704 2866 1456 2362 5232 3899 5156
SEP .2360 3736 2683 3161 1092 4015 4459 4146 4249
oCT 2186 2704 2617 1550 6175 1919 5495 3630 5127
NOV 1521 836 2903 3433 1507 3498 6346 2895 6962
DEC 3198- 338' 1981 1481 3836- 2871 3663 2652 1857

10 DINE-131

___

RBS CARDEN :1 RBS M EDIN s2
, CQEIRQLLQCAI1Qtdi_INDICATOR LOCATIONS
_ D3QL&_ffElIIMIJARL _,,

EER19D - si s2 s3 t1 #2 e3 si s2 s3

'JAN < 18. 3 - <18.3 <21.2 <1f 3 <15.9 (19.7 (21.0 <19.0 <19.0
FEB (20.7 <21.2 <24.9 <20.5 <17.5 -<24.5 <19.7 <17.7 <16.9
MAR <3%.0 <27.0 <23.6 <27,8 <23.8 (21.1 <19.6 <22.1 (20.7
APR <23.6 <25.5 <22.1 (19.7 <24.8 422.0 <32.4 <24.6 (23.7
HAY <22.2 <17.6 <18.6 <22.3 <16.2 <16.6 <34.3 <27.7 <33.4
JUN <23.1 <17.6 420.5 <23.2 <26.0 <18.7 <26.0 <23.4 <24.1,

JUL <20.8 <24.9 <15.7 (21.5 <26.5 (25.1 <16.3 <21.5 <19.0
AUG . <23.3 (21.0 49.6 <31.1 <21.9 <30.4 <28.6 <26.6 <29.7
SEP <20.4 <23.8 <16.7 <19.7 <19.9 (20.1 <25.2 <24.1 <26.0
OCT <20.9 <31.5 <24.6 <25.4 <3S.4 <24.6 <28.3 <25.6 <2' 1

NOV . <24.8 <22.5 <J8.3 <23.3 (27.4 <30.4 <23.8 <17.9 <26.2
DEC <24.8 <2S.6 <an.9 <25.1 (26.2 <31.6 425.2 <23.3 <t6.6

NOTE: Sampling requicement for vegetation is one sample of each of three
different types from each location per month.

Activities shown are values actually measured, whereas those indi.ated as
"<" are minimum detectable activities (MDAs) under the particular
conditions of analysis of nuclides for which analyses are required by RBS
Technical Specificatiens ( that is, the nuclides may or may not have been
present, but if so. there cannot have been more present than the amounts
119ted.
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RIVFR BEND STATION
RADIOLOGICAL FNVIRONMENTAL MONITORING PROGRAM

Camme-EmittinR Nuclide Activity ipCi/kg wet) in Broadleaf vegetation by Locattou - 1991

CESIl44-134

IEU1C_AIOR _LQCALLQES _ CQMIRQL.LQCAllQM,_
R BS C AP DM_3L.__ RBS_ GARDEN 82 ANQ0LA PQL7Jh718ltL_

ELB.LQD #1 #2 #3 s1 42 43 #1 82 83

JAN <21.9 <19.4 <23.4 <22.7 <19.4 <19.5 <26.0 (16.9 <21.9
REB <26.8 :22.7 <26.9 (20.2 (19.S 427.3 <22.7 (18.6 <!6.0
MAR <3%.4 <24.6 (20.7 <24.8 <20.7 <20.3 <20.6 <24.4 <23.5
APR (24.2 (2d.6 <24.1 <17.5 <26.0 <23.1 <33.1 <22.1 <24.5
NAY <23.4 <20 2 (22.5 <25.7 <!9.9 <!9.2 <29.3 <25.9 <27.9
JUN (22.7 <16.1 <22.3 <24.3 <23.1 <15.5 <26.7 <23.9 <27.1
JUL <20.6 <23.5 <22,4 <18.6 <24.7 <23.7 <!6.5 <17.4 <21.2
ADC <21.6 422.8 <i_ <28.1 (20.6 <22,9 <26,4 <20.1 <28.2
SEP (22.2 <23.0 <!8.6 <20.8 <22.0 <23.5 427.9 <23.2 <25.0
OCT <24.6 <25.9 <22.9 <23.0 <34.8 <27,6 <27.9 <24.0 <24.5
NOV (22.7 <26.1 <24.9 <23.1 <26.8 <26.0 <25.5 <!9.3 <29.0
DEC .<27.8 426.4 430.3 <26.8 <30.6 <31.8 <24.2 <25.2 <14.2

,

CESIUM-137

INDICATOR LOCALLQM1 CONTEQL LOCAILQEL_,.., _ _

, RBS G MDEN 31 MLMB.DR_.12 AEGQ.LA PEN.JTENTIAB L
EERLQQ 41 #2 83 41 82 83 41 #2 t3

JAN <24.1 <22.2 (26.1 <22.4 (18.3 (23.4 <29.0 <23.7 <25.5
FEB' <24.8 <28.7 <27.9 <21.6 <19.2 <28.0 <22.0 <17.4 <21.2
MAR <40.7 <24.3 <25.9 <29.7 <25.7 (22.2 <21.6 <24.R <25.
APR- 18.1 <30.2 <29.9 <!9.9 <26.7 (26.0 <37.8 <23.8 (23.3
MAY <24.3 <20.9 <23.0 <23.0 (20.4 <15.9 <35.5 <27.8 <29.7
JUN' 11.2 <19.9 18.3 <26.0 <29.2 <18.9 <29.9 <27.3 <31.5
JUL <26.1 <31.0 <23.0 <22.7 (27.6 <30.4 <15.5 <22.9 <23.3

' 26.8 (26.6 <28.5 <30.3 (24.6 <28.5 <30.9 <24.4 <32.4AUG <

52P 34.0 <27.3 (19.7 <21.7 <24.8 <21.7 <29.2 <37.3 <31.9
OCT <29.1 <46.0 <27.2 <27.6 <38.4 -<30.1 <29.3. <26.1 (31.9
NOV s25.0 <31.3 <40.4 <25.0 <32.3 430.9 (26.9 (20.2 <30.0
DEC <23.5 <35.7 <39.d <33.8 <29,8 <33.5 <33.0 <1s.S <.4.7

' N018 Sampling requirenerit for vegetation is one sample of each of three
different types from each location per month.

Activities shown are values actually measured, whereas those indicated as

"<" are minimum detectable activities (MDAs) under the particular
conditions of analysis of nuclides for which analyses are required by RBS
Technical Specific'ations ( that is, the nuclides may or may not have been
present , but if so, there cannot have been more present than the amounts

listed.
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-APPENDIX B

S_ummyy of Preorierational REMP (Ba,5 fling)lvittLtd

Table B.'1 summarizes the'results of preoperational rediological environitental
monitoring from January,1983, through October,1985. - Further details are available
in the respective annual reports (1983, 1984, and 1985).
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TABLE B.1

PREOPERATIONAL~ RADIOLOGICAL ENVIRONMENTAL- MONITORING PROGRAM SUMMARY
(Page 1 of 4)

River-Bend Station Docket Number: 50-458
Wert-Feliciana Parish, Louisiana Reporting Period:.1/1/83 -10/31/85

Medtum or Type and Inwer Laett All Indicator Location with Highest - Control Number of
Pathway Sampled Total Number of Stations Annual Mean Locations Nonroutine

A Mean (f)2 EAge Meanff12 Mean (f)2 Reported,(Unit of- of Analyses Detection
Measurement) Performed (LLD) . Range Dist./Dir. Range Range Resulta

Air Particulate Cross Beta 0.01 0.03 (752/759) ACS2 0.03(146/155) 0.03 N/A
(1056) 0.01 - 0.09 5.8 km NW 0.0 - 0.09 (326/327)3(PCl/m ) 0,01 - 0.09

Cs-134 0.05 ALL <LLD ALL (LLD N/A
(95).

Ca-137 0.06 ALL <LLD ALL <LLD N/A
(95)'

AirRadiogodine 1-131- 0.07 ALL <LLD ALL <LLD N/A
(pci/m ) (1086)

Direct (TLD) Camma. 6.8 (1018/1064) TM2 7.8 (27/28) 6.7(139/150) N/A
Monthly- 0.7 - 19.3 4.2 km WSW 3.2 - 16.2 0 - 27.8

(mR Total) (1214)
Gamma 19.03 (404/418) Tcl 27.5 (11/11) 16.9 ($1/54 ) N/A

3 3

Quarterly 6.8 - 32.I' 1.6 km St 12.2 - 27.6, 6.5 - 23.5
.(472)

Surface Water 'H-3 '2000 ALL (LLD. ALL (LLD N/A
(24).

(pC1/ liter)
Mn-54 IS ALL <LLD ALL (LLD N/A-
(69)

Co-58- 15 ALL <LLD ALL <LLD N/A
(661-;

|
= Fe-59 30 ALL <LLD ALL <LLD N/A

|. (68)

Co-6C 15 ALL <LLD ALL <LLD N/A
-(68)

F r.- 6 5 - 30 ALL <LLD ALL (LLD N/A
(63)

Nb-95 15 ALL <LLD ALL (LIO N/A
(68)

Zr-25 . 30 A LL < LLD ALL (LLD N/A
(68)

[: -

I .: 1-131 15 ALL <LLD ALL <LLD N#A
(68)

Ca-134 15 ALL-(LLD ALL <LLD N/A
(68)

Cs-137 18 ALL <LLD ALL <LLD N/A
(6b)

Ba-140 60 ALL <LLD ALL <LLD N/A
,

(68)
!

! La-140 15 ALL <LLD ALL (LLD N/A
| (68)
|

Cross Beta 4 8.1 (23/26) SWD 8.1 (23/26) 1.8 (24/26) N/A
(52) 4 - 12 4 km 4 - 12 5 - 13

downstream
_
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TABLE B.1

PREOPERATIONAL RADIOLOGICAL-ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(Page 2 of 4)

River Bend Station .. Docket Number: 50-458
-West Feliciana Parish, Louisiana Reporting Period: 1/1/83 -10/31/85

Medium or ~ Type and Lower Limit All Indicator Location with Highest Control Number of
Pathway Sampled Total Number of Stations Annual Mean Locations, Nontoutine

-(Unit of of Analyses DetectionI Mean (f)2 _ Ease Meanifj Hean (f)' Reported2

Measurement) Performed (LLD) Range Dist./Dir Range Range Results

Groundwateri H-3 2000 ALL <LLD ALL (LLD N/A
( pCi/ liter ) (24)

Mn-54 15 ALL (LLD ALL <LLD N/A
(22)

Co-58 15 ALL < LID ALL <LLD- N/A-
(22)

re-59 30 A LL < LLD A1.L <tLD .N/A
(22)

Co-60 15 ALL <LLD ALL <LLD N/A
(22)

2n-65 30 ALL <LLD ALL <LLD N/A
(22)

Nb-95 15 ALL <LLD. ALL <LLD. N/A
(22)

Zr-95 30 ALL ELLD ALL <LLD N/A
(22)

I-131 15 ALL (LLD' ALI <tLD N/A
(22)

Cs-lJ4 15 ALL <LLD ALL (LLD N/A
(22)

Cs-137 18 ALL <LLD ALL <LLD N/A
(22),

na 140 60 ALL <LLD . ALL (LLD N/A.
(22)

La-id? 15 ' ALL <LLD ALL <LLD N/A
( J. ' '

cross Beta 4 4 (5/121 WD 4 (5/12) 6 (2/3) N/A
(15) -2-S 470 m SW 2-S 3-9

[- Drinking Water $ H-3 2000 ALL <LLD. ALL <LLD N/A

(pC1/11ter)'_
(18)

Mn-54 15 ALL <LLD ALL <LLD N/A
(10)

Co-SS 15 ALL <LLD -ALL <LLD N/A
(40)

i_ .Fe-59 30 ALL <LLD ALL <LLD- N/A
r' (40)
|

Co-60 15 ALL <LLD ALL <LLD N/A
(40)

Zn-65 30 ALL (LLD ALL <LLD N/A
(f?)

|- N b-95 15 ALL <LLD ALL (LLD N/A
(40)

B-3:
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TABLE B.1

PREOPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(Page 3 of 4)

River Bend Station Docket Number: 50-458
West Feliciana Parish, Louisiana Reporting Period: 1/1/83 -10/31/85

Medium or Type and Lower Limit All Indicator Location with Highest Contros Number of
Pathway Sampled Total Number of atations Annual Mean Locations ,ionroutine

1 Mean tf12 2 igpt, qq3tfg Meat' tfl ReportedtUnit of of Analyses Detection

Measurement) Performed iLLD) Range Dist./Dir. Range Range Results

0Drinkin6 Water Zr-95 30 ALL (LLD Al.L <LLD N/A
(40)

(pC1/ liter)
1-131 15 ALL <LLD ALL <LLD N/A

econtinuedt (40)

Cs-131 15 ALL <LLD ALL <LLD N/A
(40)

Cs-137 IS ALL <lLD ALL (LLD N/A
140)

Ba-140 60 ALL <LLD ALL <LLD N/A
(40)

La-140 15 ALL <LLD ALL <LLD N/A
(40)

Cross Beta 4 6.8 t28/28) Donsidson- 6.5 (28/28) 7.S (24/26) N/A
(54) 3- 12 v i .11e 1- 12 5- 13

135 km
downstream

Shoreline K-406 NotiE 13.7E3 (2/2) SEDD 13 7E3 (2/2) NOT N/A
Sediment (2) REQUIRED (11.4-15.9)E3 4 km (11.4-15.9)E3 REQUIRED

downstream
tpC1/kg dryl

Cs-134 150 All (LLD ALL <LLD N/A
(4)

Cs-437 150 ALL <LLD ALL <LLD N/A

Milk K-406 NONE 1313 (S/9) MF2 1313 IS/91 1318 (7/91 N/A
(IS) 1179 - 1475 6 km ESE 1179 - 1475 1196 - 1409

,

(pci/ liter)
I1-131 1 ALL (LLD ALL (LLD N/A

(SI)

7Cs-134 15 ALL <LLD ALL <LLD N/A
(82)

ICs-137 18 ALL (LLD ALL (LLD N/A
(82)

IBa-140 60 ALL <LLD ALL (LLD N/A
(82)

7La-140 15 ALL <LLD ALL <LLD N/A
(82)

Fish / K-406 NONE 9037 (2/2) FD 9037 (2/2) 7840 (4/4) N/A
Invertebrates (6) REQUIRED 6320 - 11754 4 km 6320 - 11754 4177 - 11435

downstream
tpci/kg wet)

Mn-54 130 ALL <LLD ALL (LLD N/A
(15)

,
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TABLE B.1

PREOPERATIONAL RADIOLOGICAL ENVIkONMENTAL MONITORING PROGRAM SUMMARY
-(Page 4 of 4) |

4

'1RiverLBend Station Docket Number: 50-458
West Feliciana Parish, Louisiana Reporting Period: 1/1/83 -10/31/85 |

Medium or-
.

Type and Lower Limit All Indicator Location with Highest _ Control Number of
Pathway Sampled Total Number of Stations Annual Mean Locations NonroutineI 9ean t f)2 hsse MEAD 11) Mean (f)2 Re por t edIUnit of of analyses Detoction

Measurement) Performed (LLD) kange Dist./Dir. Range Range Recults

Fish / Co 58 130 ALL <LLD ALL <LLD N/A
Invertebrates (15).

Iteontinued) .Fe-59 260 ALL (LLD ALL <LLDI 'N/A
(15)

00-60 130 ALL <LLD ALL <llD N/A
(15)

2n 65 260 ALL <LLD ALL (LLD N/A
(15)

Os-134 230 ALL <LLD ALL (LLD N/A
(15)

Cs-137 150 ALL <LLD ALL (LLD N/A
i15)

Broadleaf K-406 NONE 3368 s6/10) C2 3.366 46/101 376S N/A
~

Vegetation till REQUIRED 1395 - 5359 1.1 km NW 139S - 5389 single value

(pci/kg vet ) 1 131 60 .ALL <LLDI ALL <LLD N/A
(75).

,

Cs-134 60- ALL (LDD ALL (LLD N/A
#76)

Cs-137 90 97 (4/43) Cl 97 (4/43) ALL (LLD N/A
(76) 59 - 120 1 km WNW $9 - 120

t-

M.QII3.1

| 1. Lower Limit of Detection (LLD) as defined in RBS Technical Specifications (NUREC-11721.

!'
j; 2. Mean and range based on detectable measurements only. Fraction of detectable measurements at
ji specified locations is indica'ed in parentheses. af)
,

3.. For each of the TLD locations in 1935, a value equal to 1/3 of its 4th Quarter gamma dose is used
| to simulate a " quarterly" measurement for October, 1955,
l.

4. -Beginning in January, 1955,' groundwater was sampled from one upgredient (WU - control) and one-

~

dowagradient (kD - indicator) well; previously groundwater was sampled from construction,

dewatering wells.

5. The upstream surface water easpling location (SWU) is used as a ." control'* for drinking water
comparisons.

6. The values for K-40 e derived from the (then) incipient in-house analytical program.

7. The values listed for the control location for milk were derived from the (then) incipient in-
house analytical program. Tratning of personnel in calibration and analytical methods delayed
sample preparati sn and counting. .As a result, the required LLDs were not met in 2 out of 8 1-
131 analyses; 1 out of 9 Ca 134 analyses; 1 out of 9 Cs-137 analyses; 2 out of 9 Ba-140 analyses;
and 4 out of 9 La-140 analyses. Similarly, the required LLD for I-131 in broadleaf vegetat ion
was not met in 1-out of 11 analyses. (See discussion of Program Exceptions in Preoperational
Radiological Environmental Monitoring Report for 1985.)

9. The LLD for one downstreas fish sample s catfish, analyzed in-house) was 265 pC1/kg twet). The
LLD for one upstream fish sample (largemouth bass. analyzed in-house) was 263 pCi/kg aweti.
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