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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT POR 1990

Abstract

Puring 1990, a land use census and radiological envircnmental monitoring
were conducted in the vicinity of River Bend Station (RBS). As part of the
monitoring program, the RBS Environmental Services Group participated in an
interlaboratory comparison program with 97.4 percent of analvtical rvesults
within control limits, The land use census revealed 4 salient changes in
receptor locations since 1989, and the census was expanded to add meat animal
teceptor locations within the B km range. Seventeen monitoring exceptlions
occurred out of a total effort of 1754 samples collected and 2339 subsequent

analyses performed. Fourteen of these exceptions involved Technical
Specification requirements, although none had significant impact on program
quality, Although well below the required detection limits, slightly

elevated (relative 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, Kussia. The only
measurable increases in radionuclide activity or levels of radiation
attributable to plant operation, in the vicinity of RBS during 1990, appear
to have been expected low levels in the liguid discharge line and traces of
airborne 1-131 due to small amounts of failed fuel in the boiler=reactor,
The levels of activity measured in ajrborne media and in the liguid discharge
vere below the required LLDs and hence substantially belov Technical
Specification reporting levels. Thus the 1990 Radiological Environmental
Monitoring Program substant iated the adeguacy of source control and effluent
monitoring at River Bend Station.
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KIVER MEND STATION
oo s SARLCRQUL CAL_ENVIRONMENTAL OPERATING REPORT FOR 1990 . .

1.0 INTRODUCTION

This Annual Radiological Environmental Operating Report for the period of
January 1 through December 31, 1990, 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 waier 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
draft cooling towers which draw makeup water from the Mississippi River, 3.3 (air)
km to the west. Blowdown from the normal cooling tower system dilutes low=level
liquid radioactive waste and is discharged to the Mississippl 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 duct, 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 Ruuge parishes. Most of the land in this area is devoted,
in about equal proportions, to forests and agriculture (pasture, various crops).
Wetlands, streams/iakes, and urban/improved lands comprise the remainder of the
immediate vicinity of the plant, Besides 8t. Francisville, (4.1 km northwest),
human population centers near RRS are New Roads (10 km southwest) and Jackson (12
km northeast)., Industrial facilities in the immediate vicinity of RBS are Lambert
Redi-Mix Company (1.8<km north-northeast); James River Corporatien Paper Mill (5
kw south); Big Cajun Mo, 2 Power Station (5 km southwest); and the Corps of Engi~
neers concrete casting yvard (5 km west).

The area within an 80<km radius of RBS contains all or portions of 19 Loui-
siana parishes and five Mississippi counties. This area has generally the same
makeup as that of the immediate 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 1990, radiological environmental monitoring in the vicinity of RBS was
performed by the Gulf States Utilities Companv (GS8U) Environmental Services Group
with support from the Plant Staff Radicviogical Programs Section in maintain-
ing/calibrating air samplers and in reading/anneal ing thermoluminescence dosimeters.
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOE 1990 .

2.0

2.1 Purpose/Bases

The Radiological Environmental Monitoring Program (REMP) was established to
provide representative measurements of radiation and of radivactive materials,
resul ting from RBS ocperation, in those exposure pathways and for those radionuc] ides
that lead to the highest potential exposures of members of the public, The REMP
implements Section IV.B. 2 of Appendix 1 of 10CFR50 and thereby supplements the
radioactive effluent monitoring program by verifying that the measurable concentra~
tions of radiocactive 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 applies the concepts of indicator ve. control and preoperational
ve., operational intercomparisons to verify the adequacy of source controls and
resultant humaz radiation doses, In addition to 10CFR50, Appendix I, the program
is based on guidance provided in the Nuclear Regulatory Commission's Radiological
Branch Technical Position, Revision 1, November 1979, as well as NRC Regulatory
Ouides 4.1 and 4,15,

2.2 Environmental Radiation Exposure Pathways

Elemeits of the REMP monitor indications of the impacts of gaseous (airborne)
and liguid 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 demographic Information, are!

HUMAN EXPOSURE PATHWAYS

(A)  Airborpe Pathway Monitoring Media
Immersion Dose (external) Air Samples (Particulates and
Radiolodines)
Ingestion Dose (internal) Vegetation/Food Crop Samples
Alr Samples
(B) DRirect Fxposure Pathway Monitoring Media
External Dose Thermoluminescence Dosimetry

(TLD) Area Monitors
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RAD1OLOGI CAL_ENVIKONMENTAL OPERATING REPORT FOR 1990 .
(C)  Waterborne Pathway Monitoring Media
Ingestion Dose (internal) Surface Water Samples

Groundwater Sample
Drinking Water Samples
Fish/Invertebrate Samples
Shorel ine 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 cutlined above were considered
in the selection of the sample media, campling and analysis frequencies, sam-
pling/measurement locations, and types of analyses. These criteria wern used to
establish both the preoperational and operational phases of the REMP.

The program that evolved during the preoperational (caseline) monitoring
phase incorporates all of the elements ir. the RBS ‘echnical Specifications
(3/6.12.1, 3/6.12.2, 3/4.12.3) plus special study criteria, and is illustrated in
Table 1 and Figures 1 and 2.

2.3 Land Use Census for 1990

The annual land use census was conducted during the 1990 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 B km from those
identified in the Radiological Environmental Operating Report for 1989,

The 1990 census identified residences within 8 km of the RBS reactor
containment in all sectors except L (S¥W) and M (WSW). The nearest resident in
sector M (WSW) was beyond 8 km in 1990 versus 4.3 km in 1989, and the nearest
resident in sector P (WNW) was at 3.7 km in 1990 versus 4.1 km in 1989, In sector
£ (E), the garden identified in 1989 was discontinued, and in sector H (SSE) a new
garden was established for 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 gardens are REMP indicator locations for
broadleaf vegetation (Table 1, Fig. 2).

No dairy animals were found within 8 km of RBS during the 1990 census,
Historically, there had never been enough dairy sites to accommodate the minimum
RBS Technical Specification requirements for analysis of milk (3 locations within
5 km), so monitoring of broadleaf vegetation has been performed rrom the outset,

GSU began a survey of meat animals within the # km radius of KBS during the
1990 census, This initial survey identifisd beef herds in all sectors except L
(sw) .
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RIVER BEND STATION
RADIOLOGICAL ENVIRGNMENTAL OPERATING REPORT FOR 1990

TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 1 of 5)

Sample Point Dencription, ling and Type and Yrequency
JRAutance, and Rireciian. GnLd::imfjxmnunsx oL Atdlyues

Sampies from 9 looat lons:
INDICATOR STATIONS

AAL.  Hiver Bend rumm‘ Continuous air sampler Charcosl unrtrm,w.
Conter;, 1.7 km N with filter collect jon anklyeis veekiy for
weekly or as required radioiodine,
by dust loading, whiohe hrucuhn ilt:
~yver (s msore freguent, annlysis week or

toss beta and
gotopie activity t!)
following filter

nt\cn.u;‘ !
site particulate
leo analysis
ARL. River bend Station » ?uaruny for gamma
North Access Road across from sotople activity,

plant entrance; 0.5 km NN¥,

APLl. Near River lcng lunon “ "
Oneite Garden §

AQSZ. St. Francis Substation v
on US i Iluc.‘ 61 m st

Franciaville;

Lnedrest community Xouuun)-

CONTROL AND SPECIAL INTEREST STATIONS (1)

ALC.  Parlange Power Center o
in Oncar, 20 ke Sw (Control)

ARl livor rml Station cooling o
tower yard km NNE. (2)

AKS, River Bend Station River " L
Access KRoad;, 2.8 km 85%, (2)

AGE.  GSU Bervicve c.nur compound - "
in Zachary; 17 km SE. ()

AHS .  Roof of GSU Office Butlding, L.
North Blvd., Baton Rouge; 40 ke

S5k, (2)
Moaourements from
44 locationn:
INDICATOR STATIONS
TAl. River Bend rr.mma Thermo luminescence Gamma dose monthly
Center; 1.7 km X donnﬂ.ou (TLbw); end quartecly. (3)

doeploywent /retrieval
h{“u\d guarterly, (3}

TAZ. OSU Utlltw Dol $24¢0 .
at Jet, of La. '{o 0 andd W o

Feliciana nriah nd (WF) 2

in Elm Park; 8

TBi. River r?d Station cooling " -
tower vard; ks NNE.

2. Stub le at Jet. La. Hwy. e "

965 w.amd’ouoa Lane (WF 17);

TCL Stub golu a* Jot, US Hwy. " "
1 and Old Highway 61, 1.7 km NE,

TC2,  Stub le al L, Hwy. 866 .

0.6 P “he6

b km 8. of Jot. La. Hwys. and
965 7 km NE.

mz. Btub cglg 160 m " "
M. and US nu)' 61;
l G h

.
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| TABLE 1
3 RADIOLOGI CAL ENVIRONMENTAL MONITORING PROGRAM
r (Page 2 of §)

]

Exposure Pathway Sample Point Desoription, Sampling wnd Type and Freguency
.lzztn:_lllnlt- Rantance. sl Dicection Gnlxlzzzuu CIT T T ol Anelyues. .
. Direct Radiation Tnt btub pole ¢lon. La . Thermo Luminenoence Gumms doue southly
; (oont inued ) Hwy . B6E, gn Jca dosimetors (TLDs), and guarterly. (1)
; La. Hwys. 960 and IGS 0 d-oknY-nt/ratrlovnl
km ENE. monthly and guarterly. (%)
fli tu 1o al w7,
“ . 0? n}.’v'o“..

' UB Hwy. 61

I THZ. gra\ol Power ccntor on La, “
E g'v. . o Jot. La. “VVIA
‘Ca. 10 ke &,

I S 1 Sl

e, on , Hwy, 954, 0, 6 ks N, of
Jot, L‘. 4 ad US uvy 61
6 km ESE.

61, ltub e wlong WF 7, & km 5,
? Jot, and US Hwy. Gi
6 km &

TG2. Telephone 1o & t¢ to i "
. n-r-t ; ';25 on Ul‘avy 6l
om

THL, Stub pole at lllinois b
Central Gull KR croasi ot Wy 7
(hear Grants Bayou); 1.7 ke SNE.

;52. .‘ rat t:louhono pole on La, " #

antrance to James
:lvor Oor'arntton poaper mil)]

1. #Stub po! nonr River Bend " o
gl‘:n gate #33 on La, Mwy, 865

Tig, La tree wlong River Road, . b
n%ﬁ u.'%? James tvor Corporntion

intake struciure; ke &,

™K1, Gsu gttl;ty pole FLIOLTSE on B

La . y ' ® 5. of KBS River

Acceas Road; 0

sty le at Jot. La. Mwys. .
414 and 4 ?s'”

: 7L, :xoond utility pole on lLa,
Hwy . 8. of or-nr'?c (I 1]
: croasing; 1.0 ke SW,

TLZ. ao u!ll}t pole nlon; R "

La. Hwy, il
Arlnn-a l erocnxn. {hesr alxn u
Dike), 9. 5.

THL, Flrst utility pole on La. B hy
Hwy. 865 N. of fnrnor 106G RR
crosuirg; 0.9 ke Wow.

| ™22, Utllltr le along La, tiwy. f
851, a 3 .=o of nl‘ L.
Hwyn. ! l nnd 10, 4.2 km WSW,
TNL. Utility e al Hwy .
805 h.tvoon KBS gutes na and gli.

]
l
!
|
' THE, Utility pole :1:h olpgizé?ll
ter near west bar srry
| Aol ot 4 FAN 2o
:

G L T T I O P o L o I S L T L il Po o S U L L o L L L =y, sy
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TABLE 1
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Page 3 of 5)
mnm an'm.r Mu Point bnr.rwuon.. o n_-rnrj anmd ‘I'ym and '“"“Tfj
Direct Radiation T#l,  Nesr River Igng Stution Thermo lum i nesoence Gamma dose monthly
ontite Garden ki WKW, dosimeters (TLDs ) and guarterly, (%)

doplo t/retrievel
sonthly and guarterliy. (1)

2 Stub pole ebout 1.5 ke N, "
g’ oreer 18" G KR trnno on

Lok Street \.nwrn ouuhnru
St. Francisville, 7.1 km WNW

] . ' “ 4
:e' gtu :notn“t ‘.uln nl La
North Access Bowd W.
B St e "
Streets, St. !'nmf:vuu‘.‘ ‘ 0 km NV,

TRl KBS North Accesw lnu! worves from " "
plant entrance; 0.4

'm. Trow al non'n mide of Wy 2 wt
: a:“ m t 1.8 : of JN. ﬁ
CM U ¥y 61; & km N

CONTRGL AND SPECIAL INTRREST STATIONS (1)
TAC . urnm le slong US Hwy. &)
about 535 L orl-:um% lut'{yon
Nater Tower, near Waketield| 14 ke
J ﬂc. ltub e at Jet, of La. 9
» nun Road, 4.4
bz‘ll of Jet, ’ s, 935 and
i L6 km B H
nc. Pgrl::uc Power Center in 9 L

C8, Wility e at te to Rant 7
}ouuun:'ungonawnn in gncum.

TGS, GBU Service Center compound in f
homry. 17 km 8K,

THS . of GBU Olfice Build- i "
yu‘_nm v Blvd. ton Kouge;

l?g...ll:vftvos)nue--a Road | “ -

TLE, Uuuu fnlo near False kiver
An ¥ 'aun at edge of New Roads;

i rm. Boh Lnd P;nuoonul Churoh "
| uo West lﬁ““ uo-xmn

R i

5“3. St. Francis : batation on " "
2" ' (lualnocu) in St, Prancis-

TU83, Utility pole st Louisiane
nu! l‘m’uumury dury. near
Angola; 35

ThS . uub pole at Jor, of wWF 2 "
and US Hwy, 61, near Bains wut
:a‘m‘ﬂm High School); 9.2
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TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 4 of 5)

ﬁmlc Point Domlpum\.

SURFACE WATER (W)

WU, mnlut pi River
ebout 4 reas froe
the RbS hqu d dincharge ,
near l.a. Hwy, 10 ferry
erosaing.

WD, mgu-um Kiver
: i dowhatream {rom
{1 toutg digcharge, near

paper m
bL. na iguid dipcharge line
line at blowdown controe

structure along River Acoess Hoad,

DRINKING WATER (6)

Iurut downint roam nux
1y lll 10 bzldu

I‘ on down -
strean fru l S liguid dis~
cturu. ple’ am: or Ser-
vioe a-my ln c!umnu-.

198 river ke downstream (ros
KBS liguid discharge.

GROUNDWATER

Wi, Uplund Terrace Aguifer
vell radient from plant,
liumt 470 m S,

WU, Upland ‘lon,oo Agulfer

well uﬂsuaum rom plant,

about ® NNE (control),
SHORELINE SEDIMENT

Kaut shore of Missisn-
P 1 Kiver about 4 km duwne
:} l?‘. rom plant, near paper

SEDU,  Rast shore of nuu--
:32" "ixds ploct nier La
noar La.
°'Tn terry. (b

FISH AND INVERTEBRATES

FD, One sample each of
three mnl y and/or rec-
reationg riant specien
roms area inlivenced
by KBS uquid ¢incharge. (1)

YU, One sample of each of
three rouu and/ or rece-
n-uom llwr ant speciss

area not influens
cod bv lll liguld dincharge
toontrol ).

PRODUCE (8)

GL/G2, Two samples of each of
three “Iuml kinds of leafy
vou\abln from onsite gardens
he site boundary in areas
w’hut calculated average
,ro level D/Q, | km WHW and

, One sample of each of ‘hree

H‘h ent kinds of lnlr vegetables
n

' Ol ¢ Fenitent rv at
Lnnou; :' Ns {euntrul

T R R R R R N R R R R R R R R RN RN ==

Sal \abtico. Benauancy

Weekly grabs wquuod
over monthly an
quatterly per unh.

umul{ grabs w. Hited
sonthly antd guerterly.

Weokiy srabs ocompos) ted
over monthly w
quarterly periods,

Vuarterly grab.

Semiannunl grab.

Semlannually oy
sennonally when
avallable.

Moonthly during growing
BOUHON

9

e

Type and Froguency
Sl ADRLYRED

Monthly composite:
aming Lectoplc
ritiue (3) and
betw analysis (5
Quarterly composite’
tritiuem analyein,

,l‘nlm

Humhlx Componite
notopie

ritiue (3) » ‘Nln
beta analysis (5
Quarterly oumposite:
tritium enalysis,

Grosr bets, gamms
isotople and teitiom
anmlynee quarterly. (§)

"

Gamma Lsotoplo analysin
semiannuel Ly,

Gomma 1aotopic anmlysin
on edible rortimnvd e .-
fonuilly or seasonally,

Gamma 1sotopic and
1=131 analyses
monthly,



(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)
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TABLE 1

RADIOLOGTICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 5 of 5)

For purposes of data summary, comparisons, and discussion, the
sampling locations designated as "Special Interest" are
treated as indicator stations if they are within 16 km of RBS
and control stations if they are beyond 16 km

Sample/measur sment location not required by RBS Technical
Specifications (not identified in ODCM),

Sampling and/or analysis frequency greater than required by
RBS Technical Specifications and ODOM.

The upstream (control) sample is taken at & distance beyond
influence of the plant discharge. The downstream (indicator)
sample is taker in an area beyond but near the mixing zone.

Gross beta analysis not required by RBS Technical
Specifications and ODCM,

Drinking water sampling/analyses not required by RBS Technical
Specifications asd ODCM, (No drinking water pathway exists
due to extreme distance to nearest intake). The upstream
surface water sampling location (SWU) is used as a "control"
for drinking water analyses comparisors.

Preferred species are river shrimp (Magrot.cacium ohione), blue
catfish (Lgtalurus furcatus), and freshwoter drum (Aplodinetus
grunniens); if these ave unavailable, other edible species may
be substituted.

No irvigation pathway exists due to the extreme distance of
nearest domestic water intake (see Note 6); leafy vegetables
are sampled and analyzed because of limited availability of
milk samples,

10
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2.4 Interlaboratory Compaiison Program Results for 1990

The Environmental Services Cioup participated in the U.§, Environmental Pro-
tection Agency (USEPA) Laboratory Intercomparison Program during 1990 in accord-
ance .th RBS Technical Specification 3/4,.12.3., RBS results (Table 3) were within
the warning limits for the normalized range (precision) for all analyses, and within
the USEPA "known" value (accuracy) for all but two analvses, name!y, the gross beta
inwater for 9/21/90 and the total potassium in milk for 4/27/90. The discrepancies
for the gross beta in water for 9/21/90 and for potassivm in milk for 4/27/90 are
discussed below. The USEPA discontinued the cross-check media tor "food" in 1989,
and although milk sampling and analysis is not required of RBS at this time, the
rezults for the cross-check media for "milk" are included as a gauge fur the "food"
sampie analyses (i.e., vegetaticn and fish) performed by RBS.

2.5 Program Exceptions

Certain sampies and analyses were inadvertently omitted or unavoidably ultered
turing the 1990 operating period, out of a total etfort of 1754 samples collected
and 2339 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,

Brief storm-related power outages impacted one indicator air sampler (AA1)
ir January, five indicator ¢nd special interest air sampiers (AAY, AB1, AR1, AKS,
and AP1) in June, and one contro! air sampler (ALC) in August. From 3 percent to
20 percent of cach of the expectes sample volumes was lost due to the power outages.
A fractured (cause unknown) electrical service pole which suppu!ts the weatherhead
and breaker box for the AKS air sampler necessitated disconnection of power, further
impacting AKS during November and December. The time taken to replace the
electrical service to AKS, a sampling location not reguired by RBS Technical
Specifications, resulted in the loss of approximate'y B3 percent of the expected
sample volume for AKS over a 5 week period . Thes losses are not deemed to have
had a significant impact on program quality, espe iaily since the plant was shut
down for a refueling outage from October to December, 1990,

Limited variety in the crops due to a hard freeze during the winter months
at the state penitentiary (GQC) and both site gardens resulted in failure to obtain
3 out of 36 required control samples and 3 out of 72 required indicator samples of
broadleaf vegetation during 1990, This did not eignificantly impact program
quality, One of the samples obtained from the control lecation (GQC) in June
did not satisfy the LLD requirements due to its low mass.

One USEPA cross-check analysis for gross beta in water, dated 9/21/90, was
outside the control limits for accuracy. The sample activity reported by RBS had
been calculated using ao incorrect factor for salt density attenuation of beta
counting efficiency. When the activity of the gross beta sample was recalculated
with the correct salt density factor, the result was well within the limits fot
accuracy, One USEPA cross~check analysis for total potassium was outside the
control limits for accuracy. The mass for potassium reported by RBS had been
cgn:er;ad from K-40 activity using the incorrect conversion factor (1.19 instead
of 1.133).

12
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TABLE &

MONITORING PROGRAM EXCEPTIONS

——tABR)e TYRE S 9 U —
Alr Particulates and 1/02 « 1/08/80
Radiciodines L/08 « 1/16/90
" 65720 - 6/04/90
' 6/04 - 6/11/780
o 7/30 -~ B/06/00

) 8/20 ~ 8/21/%0

11/18/80

L, 11/19% - 12/20:/00

Broad eaf Vegetation Januery

5 January

2 March
o Harch
g June
Fiah and lovertebrates Spring/Summer 1990
Water, Gross Beta

April

USEPA Cross-check,
Gross Bete in Water

8/21/90

Water

10717 - 10/24/90

Direct Radiwtion (TLD) June

R %1% T —
AAl

AALl, AEl®, ARL,
AKS*, AP
AAL, ABl*, ARl,
AKS*, APl

ALC

ALC

AKS*

AKS®

“Rc

U

CWS

N/A

CWS

TKS*

about 20% of normal weekly sample volume
not collected due to power outage.

About 8% of normel weekly sample volumen
net collected due to power outage.

About 4% of normal weekly sample volumes
not collected due to power outuge,

Avout 3% of norsal wveekly sample volume
not collected due to power failure,

About 16% of normal weekly sample voluse
not vollected due to power failure.

About 5H% of normal weekly sample volume
not sollected due to power outage (elecs
vic service torn loose from the step-
down transformer on the utility pole).

None of normal weekly sample volume was
collevted due to power outase (electric
service hats 10 be re-strung from the
transformes ) .

only ane (11 of three (1) samples ob-
tained due to limited availability
caused by havd freeze,

Only two (2) of three (J) samples ob-
talned due to limited avallability
caused by hard freeze.

Only two (2) of three () samples ob-
tained due to Limited availlibility.

Only one (1) of three (3) samples ob-
tained due to limited avallibility,

One (1) sample of tonree (3) analyzed
futled the LLD reguiresent,

Only two (2) of three (3) samples ob-
teined due to limited availabliliity,

Hesults varlied by more than 10% on @
split sample.

Reuults caloulated using incorrect

salt density factor for attenustion

of hada counting efficiency; corvect
activity was obtalned when correct face
tor used in caleulation,

About 58% of hourly composite alis
Quots not obtuined due to power outage.

The precorded high net normalized

gamma dose, poasnibly due to severe
mclsture damage and corrosion obasyved
in microecopic examination of the dosi-
metor's phosphor elements.

*Bangleé’easurelent is not required by RBS Technical Specifications (not identified
in ODCM).

14
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3.0 INTERERETATION OF REMP RESULTS
3.0 Summary of Operational REMP Results

Monitoring results for the exposure pathways are itemized in Appendix A and
summarized in Table 5, from which measured activities of the naturally-occurring
daughters of uranium and thorium are excluded. For purposes of data summary,
comparison, and discussion, the sampling locations 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.

3:1.1 Alrborne Exposure Pathway - Measurements of radiolodine and other
gamma-emitters were all below their respective LLDs - that is, "undetectable" at
the required analytical sensitivities. During the two wesk period from 5/21/90 to
6/6/90, traces of radioiodine and noble gasses were me ured at three downwind air
sample stations, due to the presence of a small amount of failed fuel in the
reactor, The releases resulting from this failed fuel vore minimized by operational
controls (e.g., repairing minor steam leaks), after which no further measurements
of radiolodine and noble gasses were observed at any of the air “ampling stations.
This fuel was removed during the refuel ing outage in the 4th goa, .er of 1990, Gross
beta activities averaged 0,025 pCi/m® at indicatur locations and 0.0%2. »Ci/m® at
control locations,

. I Direct Exposure Pathway = The monthly avera, gamma =¥ prver
for indicator and control locations were 4.20 and 4,35 millir . © 1. + s=pectyrv=
ely., Quarterly exposures averaged 12.39 mR total at indicator locatio.s wud 12,90
mR total at contreol locations.

3.1+3 Waterborne Exposure Pathway = No gamma-emitters wete measured in
surface water or Indrinking water at levels approaching the Technical Specification
LLDs, The gamma emitters Mn-54, Co~58, De~59, Co=60, Nb=95, Zr-95, Cs-134 & 137,
and Ba=140 were measured in a few monthly composite samples from the discharge line
DL at concentrations between 0.9 and 56 picocuries per liter. Gross beta activities
in surface water averaged 40,4 pCi/)l in the discharge line DL and from 3 to 17 pCi/l
at ail other stations. Tritium (H=3) ectivities in surface water averaged 20450
pCi/l in the discharge line DL and were below detection limits at all other
locations. Gross beta activities averaged 4.7 and 6.0 pCi/l in the downgradient
WD (indicatoy) and upgradient WU (control) groundwater, respectively. Besides
paturally-occurving gamma emitters, Cs=137 was measured in Mississippi River
shorel ine sediment above (75 pCi/kilogram dry) and below (10 pCi/kg dry) the RBS
ligquid discharge outfall. As in the case of the airborne Cs-137 activity, these
slightly elevated levels (relative to baseline conditiors) are probably attributable
to the 198C incident at Chernobyl, Russia,
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TABLE 5

RADIOLOGICAL ENVIRONMENTAL, MONITORING PROGRAM SUMMARY
: (Page 4 of 4)

River Bend Station Docket Number: 50-458
West Feliciana Parion, Louisiana Reporting Period: 1/1/90 -12/31/90
Medium or Type und [Lower Limit] ALl Indicator Location with Highest Contral Number of
Pathway Sampled [Total Number of Stations Annual Mean 3 Locat Lons, Nornrout Lne
tUnit of of Analynes Hbotocuonl Mean (f)‘ Nams ,____nun_u)‘ Mean ll‘)‘ Reported
Hoasurement | Performed (LLD) Range Pist./Dir, Range Runge Results
Fish/ Ca-134 130 ALL <LLD ALL <LLD 0
lovertebrates (13}
(PCi/kyg wet)
(cont inued ) Ca~137 160 7.07 (1/8) FD T.07 (1/8) 1.67 (145) 0
(13) (single value) 4 km (gingle value) ! singlo value
downst rean
Broadieaf pe-7 NONE 310 (44/69) G 547 (21729) 547 (21/29) N/A
Yegotation (88) REQUIKED 71 - 20406 30 kim NW 56 - 2282 56 - 2492
(PCi/kg wet)
x-404 NONE 3503 (69/69) 6Qe 4574 (297200 | 4374 (29/29) N/A
(98) REQUIRED 1616 -~ 5794 35 km NW 1926 -~ 8247 1926 - 8287
1=13} 60 ALL <LLD ALL <LLD 0
(98)
Ca~104 60 ALL <Lbp ALL <LLD 0
R LY
Ca-137 80 20.0 (5/69) Gl 20,0 (5/30) 11,6 (1/29) 0
(88) 15.8 « 27.6 1 km WNW 15.8 - 27.6 single value
B~ 140 NONE 47.2 (1/60) Gl 4%7.2 (1/34) NONE 0
| (959 REQUIRED (aingle value) 1 km WAW (single value) HEASURKD
NOTES:
| 1s Lover Limit of Detectian (LLD) as defined in RBS Technical Specifivations (NUREG- L1172},
; 2 HMean and range based on detectable measurements only., Fraction of detectable measurements at spe-

: cified locations 18 indicated in parentheses. (f)

b ¥ Specific activities found for certain common and veadily distinguished, naturally occurring nuce
lides are included to provide perspective. It should also be noted that other gamma emitting,
naturally oceurring nucliden (e.g., primordial series) are often detected but not reported because
of the complexities and uncertainties of specific tdentification.
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o Ingestion Exposure Pathway = Specific activities for radioiodine
vere below the required LLD in the ingestion pathway monitoring media during 199C,
1l addition to naturally-occurring gamma emitters, Cs-137 was measured in both
broadleaf vegeta-tion and fish from the indicator locations, and in fish from the
contre' location., The Cs-137 averaged 20.0 pCi/kg wet (<LLD) in vegetation from

“{te garden ia Sector P (G1), a single measurement of 7,07 pCi/kg wet was

.. & downstream fish, and a single measurement of 1.67 pCi/kg wet noted in

fish, These slightly elevated Cs~137 activities, which are two orders of
‘#+  «0e below those that would be "reportable" if due to RBS releases, are
p.wbably attributable to the Chernobyl incident,

2.2 Compacison of Operational and Baseline REMP Res.lts

Radioiodine and other gamma emitters in the airborre exposure pathway were
not measured at levels above the required LLDs during 1994, Gross beta activities
on air particulate filters averaged 0.025 pCi/m® at indirator and 0.020 pCi/m® at
vontrol locations in 1990, compared to 0.03 pCi/m® at both indicator and control
locations during the preoperational phase of the REMP (Appendix B).

In the dirvect exposure pathway, the 1990 net average readings for monthly and
quarterly TLDs from both indicator and control locations were slightly lower than
the corresponding values for the baseline period. Thus far, no appreciable differ-
erences have been observed in TLD exposures betweer 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 Specificaticen LLDs
during 1990 as had been the case during the preoperational phase (Appendix B).
Gross beta and tritium levels in water are compared below;

WATERBORNE AVERAGE GROSS BRTA (pCi/l)

Pre-
cperational Q986 . 0 1987 0 1988 @ 0 AG8A9 1980
Surface Water, Upstream (4 xm) 7.80 5.76 8,83 9.30 7.79 9.75
RBS Discharge line N/A 10,10 21.78 32.058 32.08 40,39
Surface Water, Downstreaw (4 km) 8,10 5.60 5.59 6,66 7.41 9.62
Prinking Watee tvonaldeonville) 6.80 5.68 10,40 824 5.23 9.47
Upgradient Groundwater 6,00 2.25 .28 2,45 3.61 6.03
Downgradient Groundwater 4,00 2,81 1.9% .20 3.44 4.73
WATERBORNE AVERAGE TRITIUM (pCi/l)
Fro-
eparataonal 4986 . 0 1887 0 _ 1988 1989 14980 .
Surface Water, Upstream (4 km) ¢3000 <452 444 388 <554 <209
RBS Pilacharge Line NiA 1021 1140 2272 3469 20452
Surface Water, Downstream (4 km) <3000 a4 <604 <592 <354 <209
Drinking Water (Donaldsonville) 3000 462 <503 586 <5517 210
Upgradient Groundwater <3000 <446 601 <780 <H51 21l
Bowngradient Groundwater <3000 44K «600 779 872 <207

|
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3.1.4 1n;g;;jsuLﬁggggng_ﬁg;h!gx -~ Specific activities for radioiodine

were below the required LLD in the ingestion pathway monitoring media during 1990,
In addition to naturally~occurring gamma emitters, Cs~137 was measured in both
broadleaf vegetation and fish from the indicator locations, and in fish from the
control location, The Cs=137 averaged 20.0 pCi/kg wet (<LLD) in vegetation from
the onsite garden in Sector P (G1), a single measurement of 7.07 pCi/kg wet was
noted in a downstream fish, and a single measurement of 1.67 pCi/kg wet noted in
upstream 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
probably attributable to the Chernobyl incident.

3.2 Comparison of Operational and Baseline REMP Results

Radioiodine and other gamma emitters in the airborne exposure pathway were
not measured at levels above the required LLDs during 1990, Gross beta activities
on air particulate filters averaged 0.025 pCi/m® at indicator and 0.020 pCi/m® at
control locations in 1990, compared to 0,03 pCi/m® at both indicator and control
locations during the preoperational phase of the REMP (Appendix B).

In the direct exposure pathway, the 1990 net average readings for monthly and
quarterly TLDs from both indicator and control locations were slightly lower than
the corresponding vaiues for the baseline period. Thus far, no appreciable differ~
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 LLDs
during 1990 as had been the case during the preoperational phase (Appendix B).
Gross beta and tritium levels in water are compared below:

WATERBORNE AVERAGE GROSS BETA (pCi/l)
Pre-

ppexational 1986 0 R8T . lvad . 1488 1980
Surface Water, Upstream (4 ka) 7.80 5.76 % i 7.19 9.15
RBS Discharge Line N/A 10,10 21.76 1,89 32.05 40.38%
Surface Water, Downstream (4 km) .10 5,69 8,59 LT 7.41 9.52
Drinking Water (Donaldsonville) 6.80 5.686 10.40 L33 §.23 9.47
Upgradient Groundwater 6.00 .25 2.22 .43 3.61 6.03
Downgradient Groundwater 4,00 2.61 1.95% w40 J.44 4.73

WATERBORNE AVERAGE TRITIUM (pCi/l)

Pre~
eperational __A9A6. ..  _A867 . 0 2984 1888 _L080
Surface Water, Upstream (4 km) <3000 452 444 (588 <554 <209
RBS Discharge Line N/A 1023 L140 2272 3469 20482
Suy face Water, Downstream (4 km) <3000 454 804 <592 <554 209
Drinking Water (Donaldeonvillie) <3000 462 <593 v586 <457 <210
Upgradient Groundwater <3000 hd6 60} <180 «88) <211
Powngradient Groundwater <3000 (4458 {600 <179 <872 207
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RBS operation (Appendix B). Another natural nuclide, Be-7, averaged 310 and 547
KCi/ka in indicator and control vegetation samples, respectively, during 1990,
Ithough presumably present, Be-7 was not quantified during the preoperational phase
for comparison,

3.3 Comparison of REMP Results with Operating Controls

The only measurable increases in concentrations of radionuclides or levels
of radiation, attributable to plant operation, in the vicinity of RBS during 1990
appear to have been the expected low levels in the liguid Discharpe Line. The
indicator vs. conttol comparisons for airborne gross beta activity (Section 3.1,1;
Table 5 and Appendix A) corroborate the reports of limited or no releases of parte~
iculates or radioiodine in 1990. The 1990 TLD data (Section 3.1.2; Tabkle 5 and
Appendix A) showed no appreciable differences in direct radiation exposures between
indicator and control locations, Excerpted liquid effluent 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 1990, These nuclide activities were well below the NRC
reporting levels, but are listed here for comparison to substantiate the adeguacy
of source control and effluent monitoring at River Bend Station.
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TABLE 6

SUMMARY COMPARISON OF LIQUID EFFLUENT QUANTITIES/ACTIVITIES*
AND REMP DISCHARGE LINE MONITORING RESULTS

Quantltief- 15%986r. 2n?936r. 3rgggét‘ bt?qoar _Iié§é~m
Liters, effl. 2,93E+06 3.65E+06 5.22E+06 4. 92E+06 1.67E+07
Liters, dil. 1.14E+09 1. 51E+09 1.31E+09 1, 08E+09 5.04E+09
H-3, Curies 4. 31E+00 1, 84E+01 4. 01E+01 2.07E+01 8.35E+01
Cr=51, Curies 4. 76E~02 8,09E-02 1.55E-01 8.21E-02 3.66E-01
Mn=54, Curies 1.34E-02 1.39E-02 1.09E-02 8.03E-01 4,62E-02
Co=-58, Curies 9.76E-03 7.07E~03 3,97E-03 2.71E-03 2.35E-02
Fe~59, Curies 8.05E~03 4.50F-03 4,24E-03 3.18E-0) 2.00E-02
C0~60, Curies 2.87E-02 3.01E-02 3.26E-02 2.21E-02 1. 14E-01
Nb=95, Curies 3.36E~04 3.91E-04 1.39€-03 1.10E-03 3,22E-03
Zr~95, Curies 6. 92E-05 1.69E-04 1.01E-03 7.77E~04 2.03E-03
Ba=140, Curies - - 1.96E~04 2.87E-04 2.42E-04

- - - - - -~

slkl!igﬁ (pCi/Zl) 1990 REMP
Miasured st tr 3rd Qtr. : Mean Mean (Range)
Nuylide 1990 1990 1990 pCiZL

21156 (3575-60410)"

H-3 kYR 12516 30489 19080 16374 20452 (8705-35450)°
Cr=51 41,6 53.4 118 75.7 72.2 68.5 (12.1-198)
Mn-54 11.1 9.18 8.29 7.65 9.06 B.05 (1.19:24.8)
Co-58 8.51 4,67 3.02 2.50 h.68 3.68 (1.01-10.7)
Fe-59 7.04 2.97 3.22 2.93 4,04 6.70 (1,17-8.44)
Co=60 25.1 19.9 24.8 20.4 22.6 19.4 (2,85-85.5
Nb=95 0.29 0.26 1.06 1.01 0.66 3,36 (2.56-4.10)
Zr=95 0.06 0.1 0.77 0.72 0.42 1.03(single value)
Ba~140 - - 0.15 0,26 0.21 1.46(ningle value)

U Refluent ammuus and nuclide activities excerpted from the two 1990 Sesiannusl Radlonctive
Effluent Kelease Reports already aubmitted.

b Results from monthly compositen, € Results frow quarterly composites.
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Air Particulate Filter Gross Beta Activity (E-2 pCi/m?) = 1990
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i RADIOLOGI CAL ENVIRONMENTAL MONITORING PROGRAM

Air Particulate Filter Beryllium=7 Activity (E~2 pCi/m®) by Location - 1990

WEEK INDICATOR LOCATIONS CONTRO:, LOCATIONS
ENDING JAAL ABL ARPY AKS. _APL. _AQS2 CALC . _AHS  _AGS
01/08/90 7.04
01/156/90 18,90 12.90 13.10 16.50 11.30 11.70 11.00 12.90 10.20
. 01/22/90 9.10 11.00 12.60 7.51 9.11 11.20 14,40 7.7%6
C1729/90 16.80 9,21 11,20 8.50 8.26 11,20 11.30
02/05/90 9.66 13.50 7.95 11.10 12,50 13,90 13.10 8,29
02/12/90 12.30 13.50 11.60 11.30 8.40 43,90 15.20  9.29 12.50
02/20/90 5,76 14.40 11.50 15.50 9.70 8.50 14.40 12.30 12.70
62/26/90 14.10 9.76 10,40 7.62 10,10 11.10 6,56
03705790 12,80 12.30 21.30 11.90 22.10 9,51 12,40 13.90
03/12/90 14,30 10,50 15.00 17.20 17.10 11.80 6,66 11.20 13.00
01719790 10,80 13,60 17,90 21.00 17.90 16.70 13.90 18.60 11,60
03/26/90 10.50 16.00 24.90 21.00 19.10 18.20 22.20 19.20 15,70
04/02/90 10.60 8,89 13.70 13.20 13.10 10.00 10.20 8.02 11.70
04/09/90 19.30 21.50 11.60 10.80 8.92 13.60 11.10 14.70 14,70
04/16/90 13,90 13.70 12.20 15.30 14.40 13.90 6,00 16,90 8.03
04723790 16,10  9.64 13.20 11,10 9.81 7.08 13,00 7.%58 9.7
04730790 12,80 20.10 16.10 17.40 19.10 10.00 13.50 15.50 17.80
| 05/07/90 11,50 9,90 10 * 12.10 8.41 5.68 6.64 7.92
05/14/90 10.70 9,09 1C - 12.10 11.30 5.90 13,50 17.00 16.90
05/21/90 12.90 16.20 16 0 13.20 10.90 5.85 16.60 9.72 15,30
, 05/29/90 10.20 B8.71 9..8 9.79 7.02 7.33 6.17 10,60 8.42
06/04/90 11.20 12,80 9.40 20.00 11.70 10.60 0.5 8.97 10,90
06/11790 13,00 11.60 12.20 11.10 5.66 11.60 6. 50 9,63
06718790 13.0L 10,10 14.70 11.10 &.17 10.90 10.40 10.10
06/25/90 13.80 18.30 16.00 6.92 5.97 11,00 10, 50 7.67
07/02/90 11,50 12.60 9.90 1.26 14.00 11.00 10. 30 8,52
07/09/90 10,20 15.10 11.10 12.70 9.48 17.10 10, 60 10. 40
07/16/90 12,80 10.80 12.30 10.90 11.30 13.10 8.48
07/23/90 9,12 10.20 11.70 10.50 7,37 9,49 10, 90
. 07730790 12.50 14.50 14.30 8.51 9.3 7.28 10. 10
| 08/06/90 11.5%0 12.30 10.30 9.65 12.70 14.90 12.70 7.12
08713790 16,70 11,90 20.50 19.70 11.50 18.20 14,80 16.10
! 08/20/90 15.50 10.50 18.70 15.10 14.80 12.10 1.70 8.50
; 08/27/90 9.76 8.35 8.3 8,55 7.%54 11,90 7. 14
: 09/04 /90 16.90 7.65 14,00 9.39 9.74 7.1% 5,89 6.42
i 09/10/90 17.20 10.00 11.80 8.76 9.32 12.40 14, 60 14.00
: 09/17/90 10.20 9.81 6.38 6.44 5 7Y 6,63
i 09/24/90 11.30 14,80 9.03  6.09 7.53 5.67 9,21
‘ 10/01/90 8.84 12.70 14.40 15.70 13.20 7.0% 13.20 10,30
& 10708790 18.30 12.70 10.40 12.10 10.20 11.80 9,71
Ik 10/15/90 14,20 7.71 10.50 9.06 6.73 7.96
. 10/22/90 9.99 16,80 13.90 18.50 11.40 9.65 10,40 10, 70
i 10729790 8.63 11.70 10.90 7.00 5,42 10. 00
i 11705790 16.70 11,60 14,50 21.20 16.30 17.70 10.70 11,50
, 11/12/90 10,00 8.53 9,07 #.69 6,39 9,72 13.00 9.26
| 11/19/90 8,01 9,78 15.70 B.68 12.40 14,10 15.40 12,90
y 11/27/90 16.60 12,80 * 14,10 11.80 14,10 11.80 13.40
e 12703790 15,20 12,50 ¥ 43.00 10,20 11.80 17.40
: 12/10790 11.40 13,70 8,33 % &.08 9,50 10.90  6.83  9.54
| 12717790 11.60 12,30 10,20  * 8.05 11,40 11,90 11.10 8.03
12/26/90 14,90 11.50 8.94 10.30 10.70 7.36 7.47 9,95 - 9.4k
01702791 11,60 6.87  9.64 6.36 10.90  9.65 10.90

NOTE: Activities shown are values actually measured; * denotes that samples not available at loca-
‘ tion AKS due to prolonged powsr outage,
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i RIVER BEND STATION
; RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
IRan Air Particulate Filter Cesium=134 Activity (E=2 pCi/m®) by Location = 1990
1 WEEK INDICATOR LOCATION CONTROL LOCATION
| JAAL AR AR _AKS. _AP1. _AQSZ JALC. L AHS.
: 01/08/90 <2.59 <1.,93 «1.80 <2.52 <1.67 <1.,66 <1.61 00 et 68
i 01/05/90 <2.36 <1.69 <1.47 <1,89  <1.34 «1.44 €1 37 1B ) 36
| 01/22/90 €1.77 «<1.65 <1.39 1,98 <145 <131 <1.25 «<1.48 <«€1.39
01/29/90 £4.88 N 6Y ) Bk T ok, 7B Y, B TxY L 61 <1,32 «<1.46 «1.50
02/05/790 <1.85 <1.73 <177 <1, 84 <1.53 <1.66 €1:07 . %44 <128
02/12/90 KY.66 %168 - <1:39  x2.07 21,35 =1, 33 %133 1,06  <1.32
_ 02/20/90 <1.48 <1.47 <1.47 <1.77  «<1.36 <1.29 €1.29  <1.30 <1.43
i 02/26/90 .19 <1.78  <1.46 <2.3& <1.50 «1.77 €1.58  «1.,72 .79
L 03/05/90 €1.73 <1.67 €1.74 <1,99 <1.44 <1.55 <1.38 <1, 34 <1.38
T 03/12/90 <181  <1.84  <1.47  <1.42  <1.31 <0.98 Clh? o €1.52  =1.60
3 03719790 <1,73  «1,65 <1,4) <1.,68B <1.40 <1,38 <1.33 <1.38 <1.48
§ 03/26/90 €1,67 <¢1,40 <1, B0 <«1.97 1. N <1.66 €1.42 <1,29 <1,42
} 04702790 <1,63 <1.52 <1, 40 <1, 448 1,24 <1.12 «1.23 <1,39 <1.35
- 04/09/90 1.5 1. <139 " o=1.66 )20 €1,13 <1,22 «1.38 «1,3%
! 04/16/90 <1:.27 <1,58 <€1.56 <€1.59 <134 <120 1,12 %1,28 ' <1.16
| _ 04/23/90 1,45 <€1.59 <1.66 <1.57 <146 <1.41 <1.34 <112 <141
04/30/90 <1.43 £1.57 <1,48 <1.63 <1.29 <1.43 <128 <1,21 <1.47
| 05/07/90 €1,57 <1.46 <1.38 <1,67 <1.19 <1,28 <1,13  «1.36 <1.48
f 05/14/90 €1,52 1,45 1. 52 <1.47 <1.29 €1.21 <1.08 <1.61 <1,37
; 05/21/90 <1.46 <1.49 <1.53 <141 <134 <147 €1,32 1,51  «1,59
i 05/29/90 <1,28 <1.59 «<1.25 «<1.54 <1.23 <1.47 <1,21 <1.21  «1.26
), 06/04/90 <1,95 1 42,04 ' R2.0B . <3,05 0 <1.61 <. 45 <1.50 <1.59 «1.4)
| 06/11/90 ¢}.68  #1.85  €1.53 ¢1.65  <£1.39  -<1.39 L4y <116 <1.39
; 06/18/90 <A.41  <1.49  <2,06 €1.62 <1.46 <1, N €%.20 <1048 <1.2%
| 06/25/90 <1.75 «<1.93 «<1.53 «1.62 <1.39 «1.24 .67  <1.23  <€1.26
07/02/90 1,59  <1.53 <148 «£1.59 <1.34 «<1,33 €1.28 - <1,16 <140
| 07/09/90 <1.62 <1.88 <1.57 <1.81 €1,36  <1,64 <1 N 1,27 | <1.66
. 07/16/90 1,65 <1, 51 <1.54 «1,55 <1.49 <1,32 <1.64 <1.27 <1,49
07/23/90 <1.64 <1,72 <1,78 <1.69 <1, 34 $1.27 £1.53 <1.46 <1.48
[ 07/30/90 <1.88 <1.88 <1.44 <1.B2 1,42 <1.46 <1.88 <1.,49 <1.63
08/06/90 o b & TR T - SR (T SRR G B £ S L R W T <1.36 «<1.40 <1.18
F 08/13/90 1,91 1,55  <1,26 <1.56 <143 <1.44 1,53 <1.30 «1,35
[ 08/20/90 4 %5 R PSSR 4 1 LR Y 0 <1.30 <1.48 €1,.41% 1,80 <1.27
r 08/27/90 <1.54 <1.77 <«1.34 <«1.54 €1,28 <1.M1 €1.56 <114 «1,16
» 09704 /90 1,56 £1.43 #1.36: x1.44 «<1.05 - <1.28 1,30 <€1.,11  <1.09
; 09/10/90 2,02 <2.04 <1.61 <1,89 <t, 81 <1.62 <1.53 <1.42 <1.63
: 09/17/90 <1.65 <«1.63 <1.32 «1.43 <1.28 «<1.26 <1.464 <1.32 <1,36
; 09/24/90 1,46 <1.49 <1,55 €1.33 <1.27 <1, 54 <1,55 1,32 <1,02
i 10/01/90 21,67 - 1,15 &V 3B A8l w128 229 21 20 22 L AN
10/08/90 <1.66 <1,44 <1,22 <148 <109  «1.21 o L AR Y <1.28
[ 10/15/90 1.82 <1.61 1.5 <t.41  <1.45 <1.40 <1.42  <1.28 <A1
j 10/22/90 004 <174 Y87 s TR 2 40 e 60 <1.74 <V1.46  <1.05
; 10/29/90 - I £ I, R IS 7R I % JERRS ) B SR - <1.46 <1.31 «0.98
3 11/05/90 <0.85 «<1.44 <1.51 <1.39 <1.31 <1.67 <1.48 <1.48 «0,96
| 11/12/790 <1.61 21,55 <1.60 <1.42 <%1.32 <1.48 <1,459 £1.55 <1.37
: 11/19/90 £1.81 '«1.88 «1.85  <3.30 ' <}.43 . <1.56 <1.59 ' <1.66 <1.47
wa 11/27/90 <1.47 <1.24 €1:12 L <1.38 %131 <1, 11 <1.16 <0, 96
L 12/03/90 <1.89 «<2.14 <1.89 ¥ <1.60  <1.78 2,70 -«2.50 <2.55
F 12/10/90 <1.56 <1.71 <1.46 ¥ 2167 "€l Al <1,69 <1.30 «1.55
. 12/17/90 «1.55 «1.,92 <1.59 ¥ <1.46 <1.49 <1,88 «1,75 «1,49
) 12/26/90 1. 71 <124 0 =179 =180 00 0,95 - in k.22 <1.20" <), 44 <1,25
L 01/02/91 <1.83 <1.59 1,77 <1,68B @ <1.56  <1,49 <1.48 21,66 <1.74
] NOTE: Activities Indicated are minimum detectable activities (MDAs) under the partioular condi-
; tions of analvaes (1,¢., Ca~1)4 may or may not have been present, but it sc, there cannot
] have been more than the amounts dhown), or they are values actually measured; * denutes

that samples were not avallable at locatlon AKS due Lo proulonged power outage,

j - A=4



Air Particulate Filter Cesium=137 Activity (E~2 pCi/m?®) by Location - 1990

WEEK

01/08/90
01/05/90

04/16790
064/23/90
04/30/90
05/07/90
05/14/90
05/21/90
05/29/90
06/04/90
06/11/90
06/18/90
06/25/90
07/02/90
07/09/90
07/16/90

07/23/90

08/20/90
08/27/90
09/04/90
09/10/90

AAL

<2.23%
<2,05
<1,56
<1.70
<1,76
1,75
<1,62
<2.30
<2,20
<2.04
<1.57
1,57
<1.60
<1.85
<1.68
<1, 61
<1.72
<1, 59
<1.73
<1.63
<1,46
€2.06
<1, 9
<1,53
<2.06
<1,69
<1.81
<1.R8
<1 . 98
<1.81
<1 . 8")
«2.01
<1.78
<1.76
<1, 71
<1,87
<1.84
<1.51
€2.13
<1.89
<1.85
<1.10
<1.24
<1.15
<1.91
<1.78
<1.26
<1,.88
<1,49
<1.71
<t. 71
<1,93

RIVER BEND STATION

RADTOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

LARL

<1.89
<1.50
1,65
<1,59
<1.65
<1.62
1,44
1,62
<1.66
<1'86
1,95
<1.91
<1.86
<1.53
<1,67
<1.58
<1.91
<2.13
<1,57
1,27
<1, 55
<2, 56
<1,.89
<1,83
<2.15
<1.46
<1, 864
<1,50
<1.61
€2.20
<1,90
1,85
<1.77
<1,99
<1, 66
2,30
<1.74
1,62
<1.78
<1.75
). M
<1.68
1,62
<2.28
<1.78
<1.93
€1,24
<1.98
<1.81
€1.79
<1.20
£1.75

INDICATOR LOCATION
-ALL.

AR

<2.02
<1, 54
<1.54
<1.58
<1,96
<1.61
1,55
«1.82
«1.137
1,50
1,67
<1.20
<1.59
<1,21
<1.54
<1, bk
€1, 51
<1,40
<1,64
<1.48
<1.19
<2.2)3
1. 61
<2.05
<1.87
<1,.83
<1.74
<1.63
<1,139
<1,92
<1.71
<1,68
<1.44
<1.62
<1.1%9
<1,58
<1.43

.29

)
« 1,58
<1,94
<1.68
(1 .‘32
<1.65
€1.70
<1.46
<1.20
<1,69
<1,29
1,54
<1,66
1.7

JAKS.

€2.42
2.1
<2.24
<1,85
<1,75
<2.33
«1.76
2.7
£2.08
<2.01
<1.96
<1,08
€1.72
<1.94
<1,80
<1,59
«1,.82
<1.61
1,36
2. 17
<1.36
1,97
<2.00
<1.68
<2,01
<1,47
<1,85
<1,5B
<1,68
<1.66
£1.65
<1.81
<1,40
<1.6%
<1.29
<1,83
<1.83
<1 07“
<1.89
<1,58
<1.75
<1,78
1,38
<2.11
<1.32
<3.45

® =

#

v
<1.82
& Py g

L3
25
A3
1,

<1
<1

<1

<1

i
<1,

<1

<1,
<2l
<1,
<1,
<1,
<1,
(1‘
21,
<1,
<1,
(10
<1,
1
<1
<1.
<1,
<1,

<1

ir
4
<1,
1.
& B
<1.
<1,
4 I
<1,
&1,
<1,
<1,
£1.

<1

51

20

.60
L& B
<1,
<1,
<1,
' 7
<1,
1,
<1,
<1,
<1,
i

42

AQS2

<1
<
<1,

N

<1,
<1
<1|
<1,
<1
) i
<1
L P
<1,
<1

<1
£1,
<1
<1
1%
<1
<1,
<1,
<1
<1
<1
L4
<1
<1
<1
<1
i 1P
1.
<1,
o

4
<1,
<1,
<1,
65

<1
4

% 8
34

<1
(1I

L4

€%,
<1l
<%,

£f
A48

T
<1,
£l

.56
. 38

52
62
56

bb

a2
92

85

49

.81

77
61

62
<1,
89

AB
31

57
.32

36

36

54
57

AN
58
. 50

54
61

W
58
72

55

59
93

67
54
88
29
73
37

22
56

B —

CONTROL LOCATION

JALC

<1.60
<1.,35
<1.17
%1, 82
<187
£1.65
<1.27
<1,78
<1.62
<1.41
<1.40
<157
«1.26
<1,49
<1,10
<1, 51
<1.40
<1.21
<1,08
<1.19
<1.17
1,91
<1.43
<1,139
<1.85
<1.,59
<1,60
<1,85
<1.52
<1,59
<171
<1.66
1,92
<1,67
<1.58
173
«1.39
<1,22
<1,58
<1.,49
<1,78
<2.00
<1.41
<1,90
1,65
<1,35
<1.10
€2, 90
<1,92
<1.61
<1.30
<1,48

JAHS.

i
1,53
<1.69
<1,27
<1,46
(1'56
<1,45
<1.85
<1,3%8
<t 43
<1,46
1,66
<1, 55
<1.44
<1.49
$1,38
1,45
<1,74
<1.57
€1¢52
<1.29
<1, 64
<1.49
<1.3R
1. 21
<1, 35
<1.17
<1,32
<1,16
<1.55
<1, 36
<1.45
<1:82
<112
<1.06
<1,47
<1.35
<1.41
<1,25
<1.30
122
<}, 52
<1.,60
<154
<1,66
<1.B2
<1,08

1,39
<1,78
<1, 45
<1.69

Activities indicated are minisum detectible activitios (HDAE) under the particulur condi-

tions of analybses (i.e.,

been more than the amounts ahown ),
't::: samples wore not avallable at location AKS due to prolonged power outage

A~

Ca-137 may or may not have been pressnt, but (f so, there cannot

or they are values actually measured;

* dunotes

AGS.

<1.65
<].83
<1.30
<1.50
<151
&1, 56
<1, 55
<1.60
<1,68
&5 54
1,72
1,59
<135
<1,41
<1.47
<1.48
<1.85
<1.79
1,52
<1.72
<1.49
<1,79
<1.36
<1,60
<1.40
<1.39
<1.68
<1.85
<1.63
<1,75
<1.24
<1.40
<1.24
<1.12
€1.09
<1.33
<1. 1
41.37
€1.42
<1.33
<1.60
<1, 24
<1.54
<1.12
<1,21
<1.49
<(1. 94
<2,57
<1.59
<1.,47
<1.11
<1, 5%






]
]

[
b
]

|

N S

LAALL

€2.99
€2.24
<1.86
<1,96
<1.81
<1.56
€1.79
<2.23
<1.84
<1.62
<1.96
<1.80
<1.87
<1,66
<1,85%
<1.98
<1.98
<1.81
€1,92
<2, 05
<Y . 5

1.6
<1.8¢
<172
\‘2008
<1.74
<1.91
%282
<1.77
1. 96
<2,16
<2,09
<1.83
21,64
<1,95
<1.6%
€1,77
<1.48
€1.76
£1: 27
<1,.08
<Y.24
<1.14
<1.50
<1.,65
<1.58
2,33
1,76
<1,58
<1.29
1,69

Activities shown are values actually mewsured, whereas thoss indicated as "¢

analyses are required by RES Technical Specifications (that (u,

2,09
<1,82
<1,79
<1.42
<1.62
<1.61
1,70
£2.25
<1.84
€1.53
<1.76
<1.87
<1,43
<1,61
<1, 64
<1.67
1,42
<1.67
«2.07
00
l66
1.4&%
2,06
0.96
<1,99
<1, 26
<1,7%
<1 78
Y27
<1,86
€1.73
1,97
<1,86
<1.87
<1:39
(2¢2“
<1.94
€1.73
24173
<1.65
<1.93
<1.83
<1,90
<1.85
<1.79
<1.80
<1.69
<2'2t'
<1,58
<1.81
<1.33
<1.59

RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Charcoal Cartridge lodine-131 Activity (E-2 pCi/m?®) - 1990

e e B e e e s S

INDICATOR LOCATION
AKS

<2.04
<1.87
<1.82
<1,78
<2.90
<1,92
<1.,48
(2l1'1
<1,76
<1.69
<1,83
<1.87
<1.62
<1.82
£1.66
<1.,76
<1.74
«1.98
<2.05
€1,92

1.61
3!09
£2.32
<237
<2.30
1,70
<2.00
<1.89
<2.04
<1.92
<1.86
<1.92
<1.64
%1:53
<1.53
<1.84
<1.83
<1.71
<1.064
1,35
<1.56
<1.56
<1.65
<1, 59
<1.71
<1,80
<1 815
2,25
<1.76
<1,70
<1,19
21,72

<1.96
<2.32
<1,99
€1.75
£2.05
<2.19
<2.88
<1.84
1,97
<1.97
<1.87
<1.82
<1.,66
<'.64
<1.69
<1.73
<1.70
<1.88
1,79
<1'6l‘
<2.34
<1.99
<1.95
<2.00
<1.,93
€2.06
<2.03
<1.94
<2,03
<2.08
€2.07
<1.66
<1.98
<1,54
<1.95
<1.91
<1.65
<1.61
<1!63
<1.7)
<1, 64
<1.76
<1.69
<1.61
2,90

w * % %

<1,97
1,75

AP

<1.83
<1.44
<1.85
<1, 34
1. 58
&5554
<1.3
<1.94
<1.65
<1.66
<1.46
<1.73
<1, 38
«1,73
<1.40
1,65
<1.66
<1,68
<1.48
<1.47
<1.64
<2.21
<1,89
<1.76
<1.67
<1.60
<1.70
<\, 44
<1.54
1,69
<1.71
<2.02
<1.63
<}, 42
<1.18
<1, 56
<1, 58
€1.39
<1.40
€1,49
<1.05
<1.36
<. 44
<1.37
<1,15
<1.58
<1.39
<1,.89
<1.35
<1, 66
<1.11
<1.40

AQS2
<1.96
€1.52
<1.49
€1.75
<1,3%8
<165
<1,.8B8
«2.17
<1.32
<1.69
<1.74
<1, 64
<1.54
£1.187
<1.61
<1.45
<1.44
<1.56
<1.60
<1,37
<1.16
<1.88
<1.71
<1.7%
<. 72
£1.53
<1.72
<1.60
<1.79
<1,87
358
<1.61
4
<1.39
<1,30
. 4 I i
<1,48
<1.7%
<1,55
<].,68
<1,35
<1, 54
<1.56
<1,69
<1, 50
<1, 60
<1.44
<1.91
<1,67
<1.43
<1.13
€1.42

CONTROL LOCATION

<1.88
<1.71
<1, 58
<1.25
<1,94
<1.44
1,69
<1.,61
<1,60
<1, 52
<1.,50
1,76
<1.89
1,47
<1, 56
<1,58
<1.48
<1,40
<1,93
<1.59
<1.97
<1.47
<1.58
«1.83
<1.78
<1,B0
<1.83
<1, 64
<1,82
<1,83
<1,.81
<1.91
<2.02
<1,40
<1.98
<1,60
<{,62
<1.70
<1.92
<1.5%
S I i
«1.70
<1,28
<2,06
<1.49
<1.35
<3.41
<1,99
<1,.88
<1.65
<1.94

pregent; but if so, ther: ©snnot have been more presont than the amounts noted i
samples were not available at location AKS due to prulonged power outuge.

A=7

<2.04
€2,22
<1, 44
<1.62
<1.649
21,62
<1,54
<2.06
<1.76
<1,48
<1!80
<1,.R5
<1,69
1. 55
<1.42
<1,60
<1,40
<1.48
<1,44
«1.76
U g
<2.02
<1.50
£1.42
<1.51
<1.74
<1.67
<.
<1.60
1,69
<1.58
<1.57
<1.48
<1.,05
€1.12
<1.,90
<1.68
<1.51
1,58
<1,63
<1.39
<1,.63
1,62
<1.51
1,37
«1.75
<1.20
<3,10
<1,75
<2.02
3 B 4
<1, 74

<2.12
<1, 94
<1,R2
<1,89
<1.47
<1.70
A 77
<2.,14
<1.83
<1, 58
<1.70
<1,83
<1.74
<2,16
€1.75
<t 71
<1.94%
<2.09
<1,67
<1,60
<1.65
<2.01
€175
<1,96
<1,77
1. 75
<1,97
<2'15
<1,79
<1.58
<1,59
€2,07
<1,63
<1,77
<1.10
<2.%2
<1.65
<1.78
<1.59
<1,65
1,57
<1.18
<1.147
<1,38
<1.70
1,72
<1,08
<3.53
<1.,66
<2loc
<1,24
<1.6%

Are minimus
detectable activities (MDAS) under the particular conditions of analysis) of nuclides for which

=131 may or say not have been
* danotes that



AT RIVER BEND STATION
B - RADTOLOGICAL ENVIRONMENTAL, MONITORING PROGRAM

|
s Charcoal Cartridge Cesium=137 Activity (E=2 pCi/m®) by Location = 1990

i ¢

ke WEEK INDICATOR LOCATIONS CONTROL LOCATTONS

ek ENDING JAAL. O ABL. AR AKS _AP1. _AQS2 AL _ARS . AGS.

8/90
5790

07/23/90 1,33

09/24/90 1.0

I [ Il | T ——
° -
=
e i U, ,
<
s
3
o

29/90 1.3

/90 0,90

o o

NOTE:  Activities ahown are valuyes sotunlly measured; * deonotes that sampies were ol avelluble &t
location AKS due to prolonged power outage,
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i RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Gross Beta Activities (pCi/liter) in Water Samples <« 1990
E e ANDLCATOR LOCATIONS . e CONTROL _LOCATIONS
. SAMPLING
PERIOD Swh bW DL WD fiky WU BLANK!

: JAN 8.46 6.17 35,64 10,80 €22
| FER 6.02 6,06 20,69 5,00 <2.14
i MAR 5,95 4,83 35,34  <2.46 5.95  <2.42 1,63
g APR 6,04 8.17 41,20 6.87 <2.06

MAY 13.73 11.78 67.42 13.70 4.78
- JUN 12,07 12. 44 49,09 5.73 I [ B 6.89 .24
i JUL 17.05 13.02 49.16 4.8% 14.32 5,95 3. 54
' AUG 10.13 14,36 34,00 5.36 11.0R h,25 4.07
f SEP 10,11 11,21 38,09 9,63 46
§ acT 11.08 10, 56 49,97 13.57 4,78
: NOV 9,66 10.55% 34.32 9,08 b, 94
' DEC 3.36 4.51 29,77 3.02 .90 <2.80 <2.22
)
J
i NOTE IDistilied, aetonized well water (laboratory reagent water),
? Samples from SWD, DN, and SWU are componites of weekly grabs; namples from 0L
L are compositen of hourly grah.; samples from WD and WU are guarteely grabs.
a Activities shown are values actually meanured, whereas those indicated an "¢
: are minimue detectable activities (MDAs) under the particular conditions of
B AnAlysie (that is, groas betn activity may or gay not have been present, but if
r.' 80, thare cannot have besn more present thas the amounts Listed),
i

Rt b BT ety sl
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RIVER BEND STATION
RADIOLOGI CAL. ENVIRONMENTAL MOMITORING PROGRAM
Tritium Activities (pCi/liter) in Monthly Water Samples - 1990
e ANDICATOR LOCATIONS e CONTROL LOCATIONS
SAMPLING
PERIOD SKD Dw DL WD bLLY WU BLANK'
JAN <175 <176 4243 <173 <176 €174 <176
FEB <178 <178 3981 <174 <181 <173 <181
MAR <178 <184 7900 <176 <181 <179 <180
AFR <181 <182 5597 <181 191 n.a. <182
MAY <198 <198 10617 <198 <198 <198 <196
JUN <170 <170 17300 <170 <170 <170 <197
3 JUL <209 <210 21008 <207 <209 <211 <210
i AUG <188 <188 28884 <190 <188 <184 <189
| SEP <191 <193 60410 <191 <193 <189 <190
i 0CT <187 <187 50728 <186 <187 <186 <RI
kit NOV <188 <1813 19626 <189 <189 <189 <188
i DEC <184 <184 1575 <184 <185 <184 <184
E
; Tritium Activities (pCi/liter) in Quarterly Water Samples - 1990
o . INDICATOR LOCATIONS _CONTROL LOCATIONS
t SAMPLING
| PERIOD SWD bw DL L1 SWU WU BLANK!
i QTR <180 <180 5705 €176 <188 <179 <179
[ QTR2 <205 <203 10294 <170 <205 <170 <207
! QTR3 <192 <192 35450 <191 <194 <189 <186
; QTR4 <179 <180 30360 <184 <180 <184 <177
|
;E' NOTE: lpimtilled, deionized well water (laboratory reagent water;.
: Samples from SWG, DV, and SWU are composites of weekly grabs; samples from
DL are composites of hourly grabs; samples from WO and WU are sonthly grabs
i tnone obtained at WU in April; the license requirement for sampling is
| quarterly).
1 Activities shown are values actually measured, whereas those indicated an "¢

are minimum detectable activities (MDAs) under the particular conditions of
analysis (that ta, tritium may or say not have been present, but (f #o, there
cannot have been more present than the amounts listed),

A-12
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORUNG PROGRAM

Gamma-Emitting Nuclide Activity (pCi/liter) in ¥ater by Location = 1990

GEC

PERIOD

JAN
FEB

APR
MAY
JUN
JUL
ALIG
SEP
ocT
NOV
DEC

R N R R Py S

BERYLLIUM-7
e e NI CATOR LOCATIONS . _CONTROL. LOCATIONS
Wi ¥ bl wD SWU WU
14,90
POTASSTUM-A0
e AINDICATOR LOCATIONE . . CONTROL _LOCATIONS
awh oW DL Wi BWU WU
15,50 15.00 28.30 11,00
16. 60
19,10 22,10 17.50 12.10 12.50
15,00 12,00 31,30 18.90
13.20 2410 15.20
18.10 13,80 27.00 9,27 20.00 18.40
15.00 18.40 33:30 17.50
14.70 10, 30 3640 1.70 17.90 18.00
12,80 19.10 30. 80 18. 20
26,00
19,20 17.50 23.10 19, 90
13,90 13,30 33,00 12,00 13,30
CHROMI UM=51
ek NDLCATOR _LOCATIONS =~ SONTROL _LOCATIONS
SWD bw DI, Wi SWU WU
23,20
24.00
70,00
13,10
60.40
44,80
63.10
62.70
185.00
195,48
12.10

Activitien shown are values actually meanured, wherean those indicated as "¢ are
minimum detectable ectivities under the partiecular vonditions of analysis of
nuolides for which analyses are required by BRS Technical Specificationn (that
in, the nuclides may or may not have beon present, bul (f so, there cannot have
been more preusent than the smounts |isted)
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s A
E RADIOLOGICAL FNVIKONMENTAL MONITORING PROGRAM
!. Gamma~Emitting Nuclide Activity (pCi/liter) in Water by Location «1990
{ CESTUM-137
‘ e ANDICATOR LOCATIONS . .. LONTROL _LOCATIONS
; BN v nL WD Wy W
‘ an 4% @B i -
:i: h iizgg gs a0 2 SR
| 1 T | R i § oy
| <. <160 <1:§0 s < )
g <1, ¢ 8 1,99 €1.62 < <1.82
r : ' <$. : <2, 9 (
| «}: 3 < f?i é:?é < 3;
1,78 <), 91 <1, 8 <1,89 <(), By <1, B4
| BARTUM-140
Ii ....... ANDICATOR LOCATIONS .. LONTROL. LOCATLONS
| 8D bW DL WD U W
| <13, <18, 40 €12, <1450
| Ej?fgg E?gfég 5%%3?% <840 :i§:§§ <2.29
| 31212 :ig:;g 5?%13 <7.21 :*?19 7.2
< |, «27.,50 €27, ¢
€15, « 17, <19, 30 <
Gl e d
A Al 3
<10, <_6:9g <31

Zg <19, 80
90 <23.%0

.' i nnnn ANRLCATOR LOCATIONS . LCONTROL LOCATIONS

g gD W nL WD gL Wy

? 6,17 <b, <4, 8 .50

! <11.10 ¢12. <10, <§ RO

I, <5, <g. <. <4, 09 <2. <2.42

] < ' < ' <3, <4,

| b, <, €7 i <9, 3

| <%, <t R < .z <2.66 . <2.92
‘ ) + ‘1 . ‘1 .o ( 3

; <5, < .; < .13 <6, 59 <f, s €7.39

| <§ : : X ‘; .gg :g.bs

p <9, <7, <82 7.6

| <8,23 <1a.g <§. h <11, 40 €12,10 <9, 91

l NOTE ! Activities shown are values actunlly measured, whereis those indicated as "< are

sinimum detectable sotivities (MOAG) under the partioular conditions of analveis
of nuclides for which analynes are reguired by BBS Teohnival Specifications (that
A9, the nuclides pay or may not have heen present, but if aso, there cannot have
hnn more than the amounts noled).
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~ RIVER BEND STATION
RADIOLOGI CAL ENVIRONMENTAL MONITORING PROGRAM

Gamma-Fmitting Nuclides in Sediment (pCi/kg dry) by Lecation = 1990

BERYLLIUM-? POTASSIUN«4D
PERLOP DOMNETREAN  UESTEERAY POUNSTREAY  UPATREAM
MAY 408.00 13708 .00 16361 .00
AUG 14452400 4773.00
CESIUM. 1 54 CBE1(M-1037
EERIOD DOWNSTREAM  UPSTREAY ROMNSTEEAM  UPATKEAM
MAY 19.?' (l?tl” ‘.ou "l“
AUG «d7.70 (14,80 @l 10 7010

Gamma-Emitting Nuclides in Fish (pCi/kg vet) by Location = 1990

Bl
—om
=

FER

HAR
JUL
bEc

NOTE:

POTASKTUN-40
Hﬂﬂliilllﬂ Ulﬂi!ilﬂ
1)) 1 " £ £l [N (R &
40861
8018
FLEL 3002  b40d ases  aa62
3318 4338 2448 aes 827 1am
HANGANESE- 64
&l L F %} i L (1) i ﬂ L &) 1
k5.4
8.l
“oo. ‘lalo ‘60.5 “-‘5 ‘6!17
«15.6 34,4 .02 «14.8 32,8 «<u.08
IRON-59
) b ﬂ 1" &5 13 £ ﬂ £ £
62.8
7.0
46,6 0.0 «<22.5 <«16:1 <190
47,8 l18  «11.3 <80, 6 92,6 <16.8
COBALT=6%
L 8 L ¥ ﬁ Fi L1 1 8} o ﬁ i1 45
86,2
804
0.6 «19.0 «18.3 6,82 <B.18
<23.8 <39.8 «5.35 g1 <A6,5 <458

Activities shown ave values actually measured, vhereas those indicated as "< wre
minimum detectable activities (MDAs) under the putvticulsr condi®ions of analveis
of muclides for which analyses are requived by RhS Technical Specifications (that
14, the nuclides may or may not have been present, but if so, there cannct have
besn more present than the amounts listed),
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rep

MAK
JUL
bEC

AL
DEC

JUL
DEC

E Jul
DEC

NOTE,

| R

RIVER

HEND STATION

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

(Z4. 8

ch3. 8
118

cbg+d

458
«40.1

(2!+0

191 % |
<161

ably

2.2
«1d .8

um‘ﬂmu

Wi
(23,0 «B.2N

40,8

1] ’i 84
('802

46,0 <182

tAb. |

u R

(17 A
<18, 8 <450
<56.0

L ﬂ "
7.0

(15,9 6. 74
352

COBALT-60
L H L1

.12 7.49

LINC-68

L& kl
h.80 «356.4

CES UM 104

(5 L Pl
2.84 {13.5

CRSTUM- 11
L 3}

2.99 15,7

u P

6.2
3.1

6.10

u"ﬂ 1L

A8 149

LI

u P

3. 82 440

25,0

u TR

1,67 «5.04

28,1

Gamma-Emitting Nuclides in Fish (pCi/kg wet) by Location « 1990

LN

d.

9,26

Al

VL

2.9

Activities shown are values actually seasured, vhereas those indicated as "¢ are
winimum dotectehle activities (MDAs) under the partioular cenditions of analysis
of nuclides for which andlyses are reguired by EBS Technicval Specifioations (that
i, the nuclides may or may not heve been present, but it so, theve ceinot have
been more present than the amounte listed.
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PERLOD

JAN
FED

APR
HAY
JUN
Ul
AUG
kP
acy
NOV
bec

PERLOD
JAN

HAY
JUN
Jut
AUG
SEp

NOV
bEc

Goamna-Rmitting Nuclide Activaly (pCi/kg wet) tn Brosdleal Vegetation by Location - 1080

RIVER BEN

RADIOLOGTCAL ENVI

STATION

AL MONITORING PROGRAM

BEEYLLIUM-T
e 1 1LV A L T S 7 10— o SONTROA LOCATLONS. .
e RBE GARREN BL e MBS GARREN BX . o ANGOLA FENITENTLARY.

" " v ' 8 B # L "
2 W aTe un
144 206 6 6oz 8065
164 126 802 is
264 154
26 4 146 161 871 2l
118 140 236 104 166 s
el T4n 444 A%0 1494 158 164 1060 Thi
257 230 156 W il ki 56 360 136
110 2040 264 206 130 260 653
18 10 1he 0
106 183 ki 130
605 107 11 187 e
POTABS L UM=40
ANDICATOR LOCATIONS ~SONTROL LQCATLIONS .
R LRUTUTT LS 5 S R—— LT UL U - . ANGOLA PEEITENTIAKY. .
Ll L LB Ll e 0 Ll L l
W “a6s 200) dieh 48ud A
ALk 4616 1758 4761 asat 4763 556 878
a612 L 4352 3635 5680
4461 42k 448y RLL) A520 3875 s427
1820 1645 1906 LR 4028 4116 6766 6780 sau1
Laee 2013 2100 s LELE 50 3143 L6 7162
w0 1644 anne 5229 B096 5176 a0 L] 5544
4090 {168 aane il 2487 3367 a7 5495 RLTH
asol At i aise 4270 6200 2180 (LT3 200y
a704 1639 1616 82 Abzh eanT 4056 ALY 4854
A5 1654 2040 Sidy aze0 t011 1926 “n 264
aeal 561 1882 L) G488 62 I T 315
BARIUM=140
_ANRICATOB. JOCATAONS — o SUNTHOL LOCATIONS
e Bl GARREN AL . o MBS GABREN 22 o ANGUAA PRNLTENTLIAKY.
L3 L LBl L L (3 L3 LE L
A7.2

Sampling requirement for vegetation s one sample of each of three different types from each

location per month.

January.

Activities ahown are values actually sesnured.

A-20

Likewine, only

Due to lack of availabiliiy, oniy one control sample was obtained in
January, March, and April, and only two control samples cbtained in February,
one sample from Gl was obtained during March and only two samples from G2 were taken in
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FIVER BEND STATION
RADIOLOGI CAL ENVIRONMENTAL MONITORING PROGRAM

Gamma~Emitting Nuclide Aotivity (pUi/kg wet) in Broadleal vegetation by Looation « 1880

IODINE- 13
ANRICATOR LOCATIONS i e SONTROL LOCATIONS .
B0 _GARDEN BL i DS _GAKDEN 82 . .. o ANGOLA. EENLTENTAAKY. .
¢l ¢ B tl L i ¢ ' (K]
wh. 5 44,6 34,2 cdh0 24,6 4.5
«26.2 wh.0 «31.3 <éd.8 230 26,5 b2 44,9
8.3 23 004 206 <4h.6
«30.4 «32.0 26,0 b6 @l 27.0 33.8
«gz.o 27,8 «25.8 d6. 1 25,8 31K 22 b 6.0 cab.l
28,6 4.7 26,8 ity td4.6 b0 30, 28 .4 Bl ¢
32.2 «23:0 22,1 i858 2%.8 25, 2t 2 ¢33.2 20,3
7.8 238 (28.0 «31.8 (2h.4 24.4 321 88.5 «31.2
1188 4.6 2.6 211 <28.2 el 21.2 1301 8.4
(83»5 ‘ggo‘ (g‘.‘ (238 ‘.81.& (1‘-2 ‘:"1 {1 (360‘
198 205 0.2 k.9 9.6 Ui.s 4.1 26,7 b, b
e, 2 2.6 (1P B «17.8 1", 8 «15.2 LN 1.6 6.9
CENIUM« 134
& A SN e g
R AT M e ..h
[} L # [} L (B b [ ¥ "0
(30,7 6,8 «38.3 <34.8 28,0 3.6
8.8 30,5 BB 0 23,9 1.0 @81 3.6 4.
‘351‘ 29,6 43,3 26,9 <gh T
i20.6 38l (33, 5 e 27,6 8.5 20.0
2t 6 237 26,5 26,9 80,8 whol 25 .8 8741 289
262 2.0 4.2 «21.8 (28,3 2141 2n. “ed. K 6. b
2.4 @220 29.7 1.8 26,0 2.4 4.9 210 9,71
ab. 6 i 6.4 34, 24.2 <&1.8 21,8 addl 23,1
5 04' <13.3 W8 ‘80-‘ < ". “’-2 ‘l.c' «30.3 130.0
2.1 3.1 4.0 1.7 «30.2 ¢S, 220 b6 <20.9
20,7 2d.8 <259 20,5 19,8 i17.4 230 «30.3 ‘28.4
3.0 LF LAY | 240 «19.4 8.5 €178 il 8 <18 (18,4
CRSIUM- 137
L 3] 8 6 L 3] L 1) L i ¢l [ LN
4.1 w293 2.1 «31.8 31:1 «43.3
<316 38,8 «43.0 «31.1 4.5 4.6 36,8 511
<35.4 29 .5 38,6 «33.0 <30.7
84, 87,1 «32.9 3.4 20,6 «35.7 4.2
J32.9 <304 4.2 «35.9 28,1 1261 c2h.2 31,8 «256.7
19.4 29. 8 15.8 29.6 21,7 314 2b.8 8.7 821
21.6 «30.3 24,9 €304 2.0 (25.3 25,3 <44.0 11,8
l:,' <824 544 ¢332 9.6 23,2 25.1 11.6 ‘ga.s
(3 n‘ 2h.0 (31:1 44,2 Gll-a (35-3 (2142 (33‘2 < 'o
«31.0 24.7 16.6 gh.3 <33.4 <18.7 @2hon sdiu. P 28,6
<28.2 2.1 21.6 25,1 216 t5l.2 28,9 81,0 «dl1.2
c2%.3 27.9 @2 18,4 <90 18,1 28.2 24,3 22.1

dampling requirement for vegetation is one sample of each of three different types from each
location per month, Due to lack of availability, only one control sample was obtained in
January, March, and April, and enly two control semples obtained in Pebruary. Likewise, only
?no sample from Gl was chtained during March and only two samples froe G¢ were taken in
Jarnuary .

Activities shown are value actually measured, whereas those indicated as "¢ are wminisum
detectable activitiea (MDAS) under the particular comditions of analysin of nuclides for whieh
Anairass are reguired by KPS Technical Specifications (that is, the nuclides may or sey not
have been present, but 1f so, there cannot have been mote prasent than the amounts ligsted.
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RIVER BENU STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1990

APPENDIX B

Table B.1 summarizes the results of preoperational radioiogical envi=
ronmental mointoring 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 3 of 4)
River Bend Station _ Docket Number: 50-458
wWest Feliciana Parish, Louisiana Reporting Period: 1/1/83 «10/31/85
Medium or Type and [Lower Limit All Indicator Locat lon with Highest Contral Number of
Pathwvay Sampled [Total Number of stations Antiual Mean ; Lovations [Nonrout ine
(Unit of of Analyses [Detection’ Mean (f) SR TR L Hean (f) Keported
Measurement | Performed (LLD ) Kange Dist. /Bl kange Range Heoults
Iorinking water’ Ir-:l 10 ALL <LLD ALL <LLD N/A
(40)
(pCi/liter)
i 181 15 ALL <LLD ALL <LLD N/A
(vont inued (40)
Co=134 15 ALL <LLD ALL <iLib N/A
(40)
Oy 187 14 ALL CLLD ALL <LLD N/A
(40)
ba- 140 60 ALL <LLD ALL <LLD N/A
(40)
La~140 15 ALL <LLD ALL <LLD N/A
(40)
Gross keta 4 6.5 128/28) Donk 1 dsor - 6.8 (28788 1.8 (34/28) N/A
(54) 3«12 ville 8- 12 5 - 13
135 km
downst rean
Shorel ine K-408 NONE 13,188 (2/2) SED 13,788 (2/2) NOY N/A
Sod iment ) REQUIRED (11, 4=15,9)83 4 ks 1. 4=16.9)83 REQUIRED
downst ream
(pli/kg dry)
Ca- 154 150 ALL <LLD ALL LI NiA
(4
Cae107 180 ALL <LLD ALL <LLD NIA
Milk K-40% NONE i313 (/9 Mr2 VIS (879 1318 (71/9) Nin
(18) 1179 - 1476 6 km ESE 1179 « 1475 1106 - 1409
(pCi/liter)
1=131 1 ALL <LLD ALL <ntn’ N/A
(81)
Ce-134 15 ALL <LLD ALL cLipT N/A
(82)
Ca~ 137 18 ALL <LLD ALL <ip? NiA
(62)
Ba- 140 60 ALL <LLD ALL <Lip? N/A
(82)
La-140 15 ALL <LLD ALL <L’ N/A
(82)
Fiah/ K-408 NONE 9037 (2/2) o 9037 (2/2) | T840 (4/4) K/A
Invertelbrates (8) REQUIRED G380 - 11754 4 km 6320 « 11754 HMITT ~ 11408
downst pean
(PCL/RYE wet)
Hn-54 130 ALL ¢LLD ALL <LLD N/A
(15)

B-4
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l TABLE B. 1
; PREOPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
. (Page 4 of 4)
l a ;
ﬁ River Bend Station _ Docket Number: 50-458 )
‘I West Feliciana Parish, Louisiana Reporting Period: 1/1/83 -10/31/85
|
1 Hedium or Type and [Lower Limit | All Indivator Looation with Highes! Contral ]m-bor of
“ athway Sampled [Total Number ol fitations, Annual Mean 2 Locat lons,  [Nonrout ine
| (Unit of of Analyses [Detect ion! Hean (f) Nawe., Mean (€17 | Meported
' Heasiiremont ) Ferformed (LLD) Range Pist. /Dir, Ranye Hange Results
| Fiuh/ Co~58 130 ALL CLLD ALL CLLD N/A
| Invertebrates (156}
i (wont inved) Pe-t6 260 ALL <LLD® ALL <LLp® N/A
(i6)
}
: Ca=60 130 ALL <LLD ALL <LLD NiA
! (15)
| In-85 260 ALL <LLD ALL <LiD N/A
. (18)
| Cus 134 130 ALL <D ALL <LLD N/A
i (16}
F Cu«107 160 ALL <LLD ALL <LLD N/A
) (15)
. Broad leaf K-408 NONE 3468 (6/10) 2 3368 (6/10) 3764 N/A
I Yegetation (11 REQUIKED 1308 « 5588 1.1 ke NW |1388 - B389 [single value
J! (PCi/kg wet) h;:l 60 ALL cLib! ALL <LLD N/A
(1%)
1 Ce=104 60 ALL ¢LDD ALL <LLD N/A
i (76)
[ Ca-117 50 87 (4/4) Gl 87 (4/43) ALL <LiD N/A
l (76 59 ~ 120 | km WNN 50 - 120
‘I
| i
‘[- ¢ Lower Limit of Detection (LLD) an delined in RBS Technical Specifications (NUREG-1172).
| 2: Mesn and range based on detectable measurements orly. Fractlon of detectable measurements at spaci-
fied lucations is indicated ip paventhesen. (f
3. Yor each of the YLD locations in 1985, & value equal to 1/3 of its 4th Guarter gamma dose lo used to
aimulate a "guarterly” measuremont for October, 1085
Beginning in January, 1945, groundwater was sampled from one upgradient (WU - control; and one downs

wella,

isons.

_—.__‘._Aﬁ_-_ﬁg__—_f_ﬁ__ﬁhg
-

analytical program.
paration and counting.

6. The values for K-40 were derived from the (then) incipient ip-“Wuse analytical program,

gradgient (WD = indicator) well; previously groundwater was sampled from conslruction dewatering

8. The upstream surface water sampling location (8WU) (s used as & "control” for drinking water compar-

T The values listed for the control location for wmilk were derived from the (then) incipient in-house

Training of persunnel in calibrition and analytical sethods delayed sample pre-

As & resu't, the required LLDs were not met in 2 out of § [-131 analynes;

out of ¥ Cs-1M analyses; 1 out of 9 Ce«137 analyses; & out of 9 Be-140 analyses; and 4 sut of 9

La~140 analyses.
ef 11 analyses.
Monltoring Keport for 1885.)

B, The LLD for one downstream fish sample (catfish, analyvzed in-house) wae 265 pCl/ky (wel),

for ane upstress flsh sample (largesouth bass, analyzed in<house) was 260 pCl/kg (wet),

B=-5

Y N W T s s Ty

Similarly; the reguired LLD for 1+131 in broadleaf vegetation wus not met in | out
{See disousnion of Program Exceptions in Precperationanl Radiologiocal Environmental

The LLD




