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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT POR 1989

AhsitAtt

During 1989_ a land use census and radiological environmental < monitoring -
;vere 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 97.5 percent of analytical results. l
within control limits. The land use census revealed one salient change in

,receptor locations since 1988.- Fif teen monitoring exceptions occurred, - 9| j
involving 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, Russia. The only measurable increases in concentrations of radio-
nuclides or -levels of radiation, attributable to plant operation, in the
vicinity of RBS during 1989 appear to have' been expected low levels in- the ' 'l
1Iquid Discharge Line. These levels were barely above - the' required: LLDs -and j

.

hence substantially below Technical Specification reporting icvels. Thus- '

the 1989 Radiological Environmental Monitoring Program' substantiated the-
adequacy of source control and effluent mo'nitoring at River Bend Station.
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|_ 1.O INTRODEILQN
|.
| This Annual Radiological Environmental Operating Report for the period -of-
| January 1 through December 31, 1989, is submitted in accordance. with Technical
L Specification 6.9.1.7 of Appendix A to River Bend Station License Number NPP-47.

River Bend Station (RBS) is a 936 MWe General Electric boiling water reactor
located in West Feliciar.a Parish, Louisiana, 4.1 km southeast of St. Francisv111e
(Figure 1). Waste heat from RBS is dissipated via a closed cycle system using four
mechanical- draft cooling towers which draw makeup water from the Mississippi River,
3.3 (alr) km to the west. Blowdown from the. normal; cooling tower 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),

jGaseous 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 we11L 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). j
Wetlands, streams / lakes, and urban / improved lands comprise; the remainder of the : |immediate vicinity of the plant. Besides St. Francisville, (4.1=km northwest),
human population centers near RBS 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: Corporation Paper Mill (5 1

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 portions'or all of 19 Loul- 1slana parishes and five Mississippi counties. This_ area has generally the same j
makeup as that of the immediate vicinity of RBS.. although wetlands, agricultural J
1 ands, and urban / improved lands are relatively more extensive (at the expense of lforested lands) in the southwestern and southeastern - quadrants. - Baton Rouge, jcentered at about 38 km southeast, is the only large city in-the general vicinity-

|of RBS.

During 1989, radiological environmental monitoring in the vicinity of RBS was I
performed by the Gulf States Utilities Company (GSU) Environmental Services Group,
with support from the Plant Staff Radiological Programs Section in air sampler main- ",

- tenance/ calibration and reading / annealing of thermoluminescence dosimeters.
;
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RIVER BEND STATION-
RADIOLOGICAL ENVIRQHtiENTAL OPERATING REPORT FQR 1989

2.0 BADlQLQHl. CAL ENVIRONMENTAL __MQNITORING PRORAM (REMP)

2.1 Euntoge/ Bases -

-

- iThe Radiological- Environmental Monitoring Program (REMP) was- established to '

provide representative measurements of radiation and of radioactive materials,
resulting irom RBS operation, in those exposure pathways and for. those radionuc-
lides that lead to the highest potential exposures of members of:the public. 'The

iREMP implements Section IV.B.2 of ' Appendix I of 10CPR50 and thereby supplements
the radioactive effluent monitoring' program by verifying that the measurable _ con-
centrations of ' radioactive materials and levels of radiation are .not' higher than
expected on the basis of the effluent measurements and'the modeling of the envir-
onmental exposure pathways.

1

The REMP applies the concepts of indicator vs. control and preoperational l
vs. operational intercomparisons to' verify the adequacy of source controls -and i

resultant human 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 :
Guides 4.1 and 4.15. I

2.2 Environmental Rad,Jation Exposure Pathways
_

q
Elements of the REMP monitor indications of the impacts of gaseous (airborne)

and 11guld effluents released from River Bend Station. The specific methods'used
in monitoring the_ pathways _by which'these effluents could Icad to human exposure,
based on existing demographic information', are:

I

flUMAN EXPOSURE PATHWAYS

(A) Airborne Pathway Monitorina Media

Immersion Dose Air Samples (Particulates and ti
Radiciodines)

Ingestion (Ingestion) Dose Vegetation / Food Crop Samples
|Air Samples

(B) Direct Exposure Pathwal Monitoring MedLq l
External Dose Thermoluminescence Dosimetry

(TLD) Area Monitors

|

4
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(C) Waterborne Pathway MQnitoring Media

Ingestion (Internal) Dose ' Surface Water Samples
Groundwater Sample '

Drinking Water Samples'
' Fish /Inyertebrate Sampies
Shoreline Sediment. Samples

' Immersion (External)- Dose Surface Water Samples,
Shoreline Sediment Samples

Site-related dispersion characteristics, demography, hydrology, land use -
anticipated source terms, and the-exposure pathways- outlined .above were consid-
cred in the selection of the sample . media, sampling and' ' analysis frequencies.-
sampling / 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, incorporating all of the elements in' the L RBS Technical Specifications
(3/4.12.1, 3/4.12.2, 3/4.12.3) plus special study criteria -~1s illustrated in Table

f
1 and Figures 1 and 2.

2.3 Land Use Census for 1912

The annual land use census was' conducted during the 1989 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 1988. 1

1

As in previous years, the 1989 census identified residences within 8 km of |
the LBS reactor containment in all sectors except L (SW). In sector E (E), the -j
garden identified in 1988 was -discontinued, and the newly-listed garden in this -|
sector is farther in range. 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). 1
J

No dairy animals were - found within 8 km of RBS during the 1989 census.
Historically, there had never been enough dairy sites to accommodate the mininium
RBS Technical Specification requirements for analysis of milk (3 locations within !

5 km), so monitoring of broadleaf vegetation has been performed from the' outset.
|
1

!
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATINO REPORT POR 1989

TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 1 of 5)

Exposure Pathway 6 ample Point Description. Samoling and Type and Frequency' .Alldlgr SamniL ,,plRiallCRt.ADdJ1112.C119tl. CO.llection FrtRutRCY of Analvana
. Airborne Samples from 9 locational
Particulates and.
Radiolodinen INDICATOR STATIONS

AA1. River Eend Training -Continuous air naapler- Charcoal cartridgetCenter 3 1.7 kr N. with filter collection analysis weekly for
weekly or ma required radiciodine.
by dust loading, which. Particulate aamplert
ever in more frequent. grosa beta activity

following filter
changeal composite '
for gamma isotopic.
quarterly.

ARI. River Bond Station " "
North Access Road at Cate
#33 0.8 km NNW.

API. Near River Bond Stat ion " "
' Onnite Carden tli 0.9 km WNW.
AQS2. St. Francis Substation " "
on US H W. (Bus.) 61 in St.
Frunciavlllel $.8 km NW .

(nearest community location). j
'

CONTROL AND SPECIAL INTEREST STATIONS (1)
ALC. Parlange Power Center
in Oscar: 20 km SW (Centrol). !

" "

ABl. River Bend Station cooling " "
tower yardi 0.5 km NNE. (1, 2)

i

AKS. River Bend Station River " "
Access Road!.2.8 km SSW. (1, 2) '

!

ACS. CSU Service Center compound " '"in Zachary: 17 km St. (1, 2 )
AHS. Roof of CSU Office Building. " "
North alvd. Baton Rougei 40 km
SSE. (1, 2)

Direct Radiation Neasurements from
44 locattunat !

'

INDICATOR STATIONS-

TA1. River Bend Training Thermoluminescence Camma dose monthiCenter) L.7 km N. dostmeters (TLDs); and quarterly. (3 .I'

1

deplopent/ retrieval-
monthly and quarterly. (3)

TA2. CSU Utility pole 8246 " "at Jct. of 1.A Hwy. 10 and West |

Feliciana Parish Road (WF) 2 j

in Elm Parki 8 km N.
'

TBl. River Bend Station cooling " "
tower yardi 0.5 km NNE.

TB2. Stub pole at Jct. LA Hw " .

965 and Audubon Lane (WF 17) y.
-

"

5 km NNE.
!TC1. Stub pole at Jct. US Hwy. " " '

61 and Old Highway 61; 1.7 km NE.
TC2. Stub pole along LA IW. 966 " "0.6 km S. of Jct . LA Hwyn. 966 and
965; 7 km NE.

TDI. Stub p le along WF 7. 150 m " "
S. of Jct. WP 7 and US Hwy. 61; i
1.6 km ENE.

6

|
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TABLE 1

RADIOLOGICAL ENVIRONMENTAL HONITORING PROGRAM
(Page 2 of 5)

.

Exposure Pathway sample Point Description sampling and Type and frequencye
JDdlitt.JRtp.12 l!181 AD.C.94. thdJ.ittG110L EQll#Elapn F ngugincy o fAlyAga_,_,,,,

~

Direct Radiation TD2. Stub pole along 1A Thermoluminescence Gamma done monthly
(continued) 4 km 8. of Jct. dosimetern,(TLDs); and quarterly. (3).Hwy. 966 966 and 9651 6.3 deployment / retrievalLA Hwys.

km ENE. monthly and quarterly. (3)- .

TEl. Stub pole along WF 7, I km - - " "

1 km S. of Jct. WF 7 and US Hwy,
613. 1. 3 km E . -

TE2, Cravel Power Center on LA " '"

Hwy. 68. 2 km N. of Jct. LA Hwys.
68 and 964; 10 km E.

TFl. Stub pole along WP 7, 1.6 km " "

8. of Jet. WF 7 and U$ Hwy. 611
1.3 km ESE.

TF2. On LA Hwy. 954. 0.6 km H. of " "

Jct. LA 954 and US Hwy. Gli
6 km ESE.

TC1. Stub pole along WF 7, 2 km 8. " "

of Jct. Wr 7 and US Hwy. 61;
1.6 km $E.

TG2. Telephone pole at gate to " "

Harathon Tank Farm on US Hwy. 61
near Delombre| 7.5 km St.
THl. Stub pole at Illinola " "

,

Central Culf RR crossing of WF 7- t

(near cranta Bayou); 1.7 km SSE. .L

TH2. First telephone pole on LA " "
Hwy. 964 N. of entrance to Jamen
River Corporttion paper milli
5.5 km SSR.

TJ1. Stub pole near River Bend " "

Station gato #23 on LA hwy. 963)
1.5 km S.

TJ2. Large tree along River Road. " "

100 m N. of James River Corporation-
intake structurei 5.8 km S.
TKl. CSU utility polo 8L10178 on' " "
LA Hwy. 965, 20 a 8. of RBS River

. Access Roadj 0.9 km SSW.

TK2. Stub le at Jct. LA Hwys. - ""

414 and 415 8 km SSW.

TLI. Second utility pole on LA " "'
itwy. 965 8. of former ICC RR
croaning; 1.0 km SW.

" " ~ ''TL2. Second utility pole along.
LA Hwy. 415 E. of Loulalana and
Arkansas RR crossing (near Patin's
Dike); 9.5 km SW.

>TN1. First utility pole on LA '" "
Hwy. 965 N. of former ICC RR
croaning; 0.9 km WSW.

.TM2. Utility pole along LA Hwy. " "-
981, about 3 km S. of Jct. LA
Hwya. 981 and 10; 4.2 km WSW. ~

;

TN1. Utility pole along LA Hwy. " "

965, between RBS gates $13 and 414
0.9 km W.

TN2. Utility pole with electrical " "

meter near west bank ferry landing
(LA Hwy. 10); 6 km W.

7
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,

TABLE 1 [

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 3 of 5)

Exposure Pathway Sample Point Description, Sampling and Type and Frequency
AndlatJAmult ' JittlMICf.4 AhCD.lFRG110!L. CQllect1on FrtAuthC.Y of Ann 1vses

Direct Radiation TPl. Near River Send Station Thermoluminescence- Gamma dose monthly -i
onsite Carden #13 0.9 km WNW. dosimeters (TLDn); and quarterly. (3)

deployment / retrieval
monthly and quarterly.-(3)

TP2. Stub sole about 1.5 km N. " "

of former ICC RR trestle on
Tunica Streets western outskirts

I of St. Francievillei 7.3 km WNW.-
1 ,

| 701. CSU property sign along LA " "

! Hwy. 965 simut I am N. of RDS
North Access Road; 1.4 km NW.

702. CSU pole at Jct. of North ' " "

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

'

TRI. RBS North Access koad at Cate " "

#3; 0.8 km NNW.

TR2. Stub pole along WF 2 at Jacock " "

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

CONTROL AND SPECIAL STATIONS (1)
'

ITAC. Telephone pie along US Hwy. 61 " "

|- about 200 m N. of Hamilton Station'

Water Tower, near Wakefield; 18 km
N (control)
TEC. Stub pole at Jct. of LA " "

Hwy. 955 and Midway Road 4.8
km N. of Jct. LA HWs. 955 and
964; 16 km E. (1, 2)

TLC. Parlange Power Center in " "

Oscar; 20 km SW (control).

TQSt. Behind Pentecontal Church " "

(opposite West Feliciana Hospital)
near Jct. US Hwy. 61 and Ferdinand
Street; 4 km NW. (1)

TQS2. St. Francia Substation on " "
US Hwy. Bus.) 61 in St. Francin-ville; 5(.8 km NW. (1)
TLS. Utility pole near False River " "

Academy sign at edge of New Roads;
9.9 km SW. (1)
TCS. Utility pole at gate to East-

,

" "

Loulalana State Hospital in Jackson; '
12.3 km NE. (1)
105. CSU Service Center compound in " "

Zachary; 17 km St. (1)
THS. Roof of CSU Office Build- " "

ing North Blvd., Baton Rouge;
40 b SSE. (1)
TKS. RBS River Access Road; " "

2.8 km SSW. (1. 2 )
i

TQS3. Utility pole at Louisiana " "

State Penitentiary dairy, near
Angola; 35 km NW. (1, 2)

TRS. Stub pole ut Jct. of WF 2
{

" "

and US Hwy. 61. near Bains (West
Feliciana High School); 9.2 km
NNW. ( 1, 2 ) i

8
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RIVER BEND STATION ,

RADIOLOGICAL ENVIRONMENTAL OPERATINO REPORT POR 1989

TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 4 of 5)

I

Exposure Pathway Sample Point Description, Sampling and Type and Frequency.l

(' RDA/Dt_ haDlt _ . . Distanctuand Direction collection FrRaufnCX of Analvagg >

Waterborne SURFACL WATER (4)
- SWU. Hismissippi River Weekly graba composited Monthly composites

about 4 km upstream from over monthly and gamma lootopic and-
the RBS 11guld discharge, quarterly periods. gross beta analyses. ($)
noar LA Hwy. 10 ferry Quarterly composites
crossing. Tritium analysis.

,

| SWD. Mississippi River " "

I about 4 km downstream from
; RBS liquid discharge, near
, paper mill.
1:

Discharge line. At blowdown Hourly graba composited Monthly compositet-
control structure along RBS. monthly and quarterly. gamma isotopic and
Elver Access Road. gross beta analyses.($) '

'

Quarterly compositet
i

tritium analysis..
DRINKING WATER (6)

Nearest downstream water Weekly graba composited "

supply. People's Water Ser- over monthly andI

| vice company in Donaldsonville; quarterly periods,
i' 138 river km downstream fron
| RBS liquid discharge.

CROUNDWATER

WD. Upland Terrace Aquifer Quarterly grab. Cross beta, gamma
well downgredient from plant, isotopic and tritium
about 470 m SW. analyses quarterly. (5)

WU. Upland Terrace Aquifer -" "

well upgradient from plant,
about 470 m NNE (control).

i SHORELINE SEDlHENT
t 1

; SEDD. East shore of Missis. Sealannual grab. Camma isotopic analysis
sippi River about 4 km down. semiannually.

I atream f rom plant, near paper
.

'

mill.

SEDU. East shore of Missis- " "

sippi River about 4 km up-
stream from plant, near M
Hwy. 10 ferry. (2)

Ingestion FISH AND INVERTEBRATES--
,

FD. One sample of each of Semiannually or Gamma . isotopic analysis
three commercially and/or rec- peasonally when on edible portions semi--
reationally important species available. annually or seasonally.- '

from downstream area influenced
by HBS 11guld discharge. (7)

FU. One sample of each of " "
i three commercially and/ or rec.
! reationally important spcies

from upstream area not influen.
ced by RBS 11 auld discharge
(control). (1)

PRODUCE (8)

01/C2. Two samples of each of Monthly during growing Camma isotopic and
three dif ferent kinds of leafy season. 1-131 analyses
vegetables from onsite gardens monthly.
near the site boundary in areas
of highest calculated average
gro d -level D/Q; I km WNW and
1.1 km NW.

CQC. One sample of each of three " "

different kinds of leafy vegetables ,
from LA State Penitentiary at
Angola; 35 km NW (control).

9
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RIVER BEND STATION i

RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1989 .;

TABLE'1
,

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM :
(Page 5 of 5)

.i
EQIIlli-

-|

(1) For purposes of data summary, comparisons, 'and discussion 1the
sampling locations designated as "Special Interest" are treated ~as !
Indicator stations'if they are.within :16 km of RBS and control' .i
stations if they are.beyond 16.km.- -

(2) Sample / measurement location not required by RBS Technical Specif1-
cations (not identified in ODCM).'

(3) Sampling and/or analysis frequency greater than > required by. RBS .!
Technical Specifications and ODCM.' 3

(4) The upstream-(control) sample is taken at a distance beyond influence :,
of the plant discharge. The downstream (indicator) sample is .taken a
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 / analyses not required by RBS' Technical
Specifications and 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 comparisons.

(7) Preferred species are river shrimp (Macrobracium ohione), blue cat-
fish (Ictalur_ug furcatus), and freshwater ; drum'(Aplodinotug-

.

,

nrunnieng); if catfish and drum are unava'ilable, other edible species 3
may be substituted.

(8) No irrigation pathway exists due to the extreme' distance of nearest'
i

domestic water intake (see Note.6);' leafy vegetables are sampled and i
analyzed because of limited availability of ~ milk' samples, t

i

r

-r

10
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y RIVER BEND STATION- _
|- RADIOLOGICAL ENVIRONMENTAL OPERATINO REPORTLFOR 1989

-TABLE 2

RESULTS OF LAND USE CENSUS.

Nearest. Range _ Nearest ! Range -Nearest- . Range
Sector Resl(gnee (km) Garden' ~ (km)' Dajrv (km)

A'(N) Jones 1.8 Jones ;1.8- - --

B (NNE) Dr'ehers 1.61 'Harvey .1. 8 ; - -

(f(NE) Magee 1.5: Magee: 1.5 ,
-

D.(ENE)- Lambert 1.4 i Daniel 1.6 -- --

-E-(E) Bickham 2.2 Whitch s3. 4 , -- .-

F (ESE) 'Shelton 3.4 Bickham ! .5-3
"

- '--

0-(SE) Mills .6.6 ' Mills. 6. 6' 0-- -

1H (SSE)' .Koffman 1.~7 - ' - - y
- -

'J-(S) Bliss 1.8 Bliss !1.8' ~- -

-K-(SSW) Guillory 7.4 Landry'. -7,4'

- c-
'

L;(SW) - - - .- --
.

M (WSW) Harris' 4.3 1- - - .- -

TN'(W) Lacost 6.1 - - - -- -

9
P-(WNW) Scott 4.1 GSUL#1 ' 1. 0 :-

.
..

' l,_

- '-

Q (NW) Leet 1.3- GSU'#2 :1.1. - - i
a
iR (NNW); Johnston 1.6 Monroe ~ :3.0 -- - y

]..

q1 The 1989 receptor location was farther than the' receptor. location-
{listed in-the-1988 REMP Report.

- '

'

q

|

i

.!.-

114' "> '
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:

i

r

2.4 InLEbb.QLB10LY_Q9mparison ProgranLJggy113._fpt_12).2

The Environmental Services Group participated in the U.S. Environmental Pro- ,

tection Agency (USEPA) Laboratory Intercomparison Program during 1989 in accord-
ance with 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 one analysis. The discrepancy.for
the gross beta in water for 5/12/89 is discussed below. The USEPA discontinued the

Lcross-check media for " food" in 1989 -and although milk sampling and analysis is
not required _of RBS, the results for the cross-check media ~ for " milk" are included
as a _ gauge for_ the :" food"~ sampic (i.e. . - vegetation and fleh) analyses performed by

.

RBS. ;

2.5' Enggram Exceptions

Certain samples and analyses were inadvertently omitted or unavoidably-altered
during the 1989 operating period. These exceptions and the reasons for the omis-
sions/ alterations are delineated in Table 4 in accordance with Technical.Specifica-
tion requirements. Corrective actions and impacts on program quality are discussed ;

below.

Brief storm-related power outages impacted three ihdicator air. samplers ( AA1,
AP1, AR1) and two special interest air samplers ( AB1, AKS) in February,' August. Oct-
ober, November and December. Mechanical failure further_ impacted' AB1_ during March.
About 3 percent of each of the expected sample volumes was lost due. to the -power
outages as well as the mechanical failure. Extensive maintenance activities in tbe
power substation in St. Francisv111e resulted in the average loss of about-6 percent ,

of the expected sample volumes for AQS2 over a 10 week period from May to July.
These losses are not deemed to have had a significant impact on program quality.

,

Limited variety in the crops available at the' state penitentiary (000) resul-
ted in failure to obtain four out of 36 required control- samples of broadleaf veg-
etation during 1989. This did not significantly impact program quality.

' Abnormally high river stages during the peak abundance period for river shrimp
(i.e., July / August) made collecting areas inaccessible to shrimp collection gear.
Repeated efforts to obtain shrimp from both above and below RBS during August, Sep-
tember, and October did not produce enough specimens from which to pre are a sample
for counting. To partially compensate for the absence of shrimp, additional fish'
samples were obtained in autumn 1989.

Tritium activities had been calculated (for the. years 1986, 1987, and 1988)
using net counts derived f rom " unquenched" background. counts instead of " quenched"
background counts. This resulted in calculated tritium activities that were higher j

than actual activities. The tritium activities for the affected years were recal-
culated and are included in Appendix A. j

12
a
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RIVER BEND STATION '

RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1989
'

TABLE 3

USEPA INTERCOMPARISON (CROSS-CHECK) PROGRAM PARTICIPATION RESULTS
,

SAMPLE TYPE USEPA RBS RBS- RBS. AVERACE RESULT .
f All l'Articipant a)dD- O.funital _, PAR _ ANALYSIS ',%ME".JAl&I' - YAINI ' ~E-DII E.RANCE

AIR FILTER' 3/31/89 beta 62.0018.66 68.67 +2.31 0.474 63.1418.21 1

(PC1/ filter) 3/31/89 co-137 20.0018.66 21.33 +0.46 0.237 21.3113.87
8/25/89 Beta (811)' 12.00

'

- - -

8/25/89 1-131 (8153)' 5.67 - - -

8/25/89 Co 137 10.0018.66 10.67 +0.23 0.118 10.7911.96

MILKI 4/28/89 1 131 (f4.00)' 5.00 .|- - -

4/28/89 Cs-137 50.0018.66 51.33 40.46 0.118 49.8613.14
4/28/89 K-40 1600.001138.56 .1699.33 +2.15 0.555 1645.581119.14

WATER 1/20/89 Beta -4.0018.66 6.33 +0.81 0.118 5.4111.78
(pC1/11ter) 2/10/89 Cr-51 235.00141.57- 236.33 +0.10 0.247 232.71120.25

2/10/89 Co 60 10.0018.66 9.67 -0.12 0.118 10.6512.09 *

2/10/89 En-65 159.00127.71 165.00 +0.65 0.148 160.15111.79-
2/10/89 .Ru-106 178.00131.18 165.67 -1.19 0.230' 171.19115.12.
2/10/89 Cs-134 10.0018.66 10.00 0.00- '0.000 9.7311.89
2/10/89 Cs-137 10.0018.66 10.33 40.12 0.118 10.7411.89
2/17/89 1-131 106119.05 99.00 -1.10 0.108 106.2017.19
2/24/89 H-3 27541616.61 2553 -0.82 0.839 2722.291274.56
4/18/89 Beta $7.0018.66 57.00 0.00 0.829 50.4217.45
4/18/89 Ca-134 20.0018.66 19.00 .-0.35 0,000 19.1212.71
4/18/89 Cs-137 20.0018.66 20.00' O.00 0.000 20.2412.29
5/12/89 Beta 50.0018.66 60.33 +3.58 0.711 50.3118.02
6/9/89 Co-60 31.0018.66 32.67 .+0.58 0.118 31.0412.87
6/9/89 En-65 165.00129.44 180.67 +1.60 0.035 166.87111.46
6/9/89 Ru-106 128.00122.52 127.00 -0.13 0.228 123.31113.64~
6/9/89 Ba-133 49.0018.66 49.00 | . 00 0.474'. 47.5815.120 ,

6/9/89 Cs-134 39.0018.66 -37.00 -0.69 0.000 37.2613.29
6/9/89 Ca-137 20.0018.66 19.67 --0.12 0.355- 20.9212.23

6/23/89 H-3 45031779.42 4068 -1.67 0.143 .4491.171384.13
8/4/83 1-131 83.00113.86 80.67 -0.51 0.222 84.4117.58

9/22/8 Beta 6.0018.66 8.00 +0.69 0.237 6.1011.83
10/6/89 Co-60 30.0018.66 34.33 +1.50- 0.118 - 30.4912.49
10/6/89 En-65 129.00122.52 144.33 +2.04 0.228 128.7118.78-

| 10/6/89 Ru-106 161.00127.71 163.00 +0.22 1.210 152.74113.57
| 10/6/89 Ba-133 '59.00110.39 62.00 +0.87 0.000 57.7215.09

10/6/89 Cs-134 29.0018.66 28.33 -0.23 0.118 27.3412.83.
| 10/6/89 Cs-137 59.0018.66 66.67 +2.66 0.118 61.3714.48

10/20/89 H-3 34961630.47 3421 -0.36 0.127 3471.071369.08
10/31/89 Beta 32.0018.66 35.00 +1.04 0.237 .30.6113.99
10/31/89 Cs-134 5.0018.66 4.67 0.12 0.118 5.1511.39
10/31/89 Cs-137 5.0018.66 4.00 -0.35 0.237 5.9311.71

HOTES!

(a) USEPA "known" values are listed with a range reflecting control (3 sigma) limits.
,

(b) The normalized deviation from the "known" value is computed by USEPA from the deviation and
the standard error of the meani +2.000 is the warning limit and +3.000 is the control . limit.

(c) Thenorma11radrangeiscomputedbbUSEPAfromthemeanrane the control limit. and thestandard error of the range; +2.00 is the warning limit an 3.000 is.the control limit.

(d) The grand everage of all participants' results (excluding outliers) is listed with the
. experimental (calculated) signa for all laboratories.

(e) USEPA unable to certify the "known" activity of the 1-131 in milk and both the 1-131 and gross
beta activities on air filters; the activities listed as "known" are USEPA estimates and are
listed here only for comparison.

(f) USEPA discontinued the cross-check media " Food" for 1989. Although milk sampling and analysis
by RBS is not requiredas a gauge of the " food"the cross-check samples of milk were analyzed. and the data includedsample (i.e. vegetation. fish) analyses performed by RBS.

13 ,
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''
| TABLE 4-

/t ;
"

'_HONITORING PRDORAM EXCEPTIONS

\ge/j
3 , 3

l ,

Samplf Itpe . Period Location EXCtR119nlkeb .

} .pj i-
j- Air Particulates and 1/30 - 2/6/89 ABl*,-AR1 About 2% oj amtmal weekly sample volume .:

' ~ Badiotodines .not colk,sted due to power failure.- f|,

[- 3/13 - 3/20/89 ABl* A ut.3% of normaly' weekly sample ' . if '
$

| ' failure of air compressor.
3/20 - 3/27/89 volume not obtained due to mechanical"

'

i

. -5/8 - 7/10/89 AQS2 About 6% (average) of normal weekly I- |j"

rample volumes during the 10-week sam- j
Itle period not obtained due to power

.f'
cutages resulting from maintenance act--

ivities in the substation whero this
' ',

sempler is located, '

rg ;

7/31 - 8/7/89 AAl, ABl*, AR1, About 2% of normal weekly sample volume"

AKS*,' API not collected due to power failure,i

About35%ofpornistweeklysampf,6ok-" 10/9 - 10/16/89 AKS*
une not colleh dd due to power fillure. q

] ,- y

| 11/6 - 11/13/89 AAl, ABl*, AR1, About 1% of nJDeal weekly sample volume"

AKS*, API not collected: duo'Jt'a power failure. l
ll' . i !cl

12/26-- 1/2/90 AAl About 10% of ndoM Nedly sample vo!-'"
3

x une not collected sp:y M power skilure. l

. ., ,

'Onlytwof2)hl'tYee(3)samplesob-Broadlual Vegetation February, March, CQC )

April,. Hay tained &W to limited availability. j

!

August CQC Althouch dhyu (3) samples of vegeta-" '

3

tion were collected ,loE nufficient mass
tm had to be com-

bined as one sample'
'!to meet 11D requirements..

I

Flah and Invertebrates Stammer / Fall 1989 FD, FU . Abnormally high river stages during
the paak abundance period.(July /Augurtt)-

3
for river shrimp made collection aream j
inacceaulble to collection gear. ;

| |
'

Water, all Tritium 1986, 1987, 1988 All Tritium ac?4vities were calculated us-
Activity Calculations ing net ecott counts derived f rom un- '

quenched background counts instead of.
quenched background counts, resulting
in calculated activities higher tbsn

^
actual activities. .g'

USEPA Cross-check, 5/12/89 N/A The cross-check sample contr atritte was
Cross Beta in Water diluted to 3 liters instead of 4: liters

before digestion and evaporation of the

aliquota,vas performed. ,

* Sample / measurement is not required by RilS Technical lipecifications (not identified
in ODCM).

14
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R@LQLQ9.LCAL ENVIRQMfEIAL OPERATING REEDEI_EB 1989 ,,__ _

I a

h l li
,

# One IdMA crhn-check analysis for gross beta > 1n wat .ated 5/12/89, was .
O outsidethe';cre.trcQ11nitsforaccuracy.- The sample conbeneate had been dik teil'
il to 3 liters insteM of.4 liters before proceding with the analysis. .The two gross- ,

beta analyses '6.'il

well within the[fdre this one and the two subsequer.t gross beta determinations werewarning limits for accuracy,

ii

. 3.0 INTEFEETATIQF OPJEllP RE@lLS ;
'/ :)

3p y J 3.1__Jwmarv of OperatinDa! REMP Results .'
lif ,, ,1

'
9 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" ^ r

in Table 1 are treated as indicator stations if they are within 16 km of RBS c and A
control stations if they are beyond 16 km.

! / 1

.)
i .p 3.1.1 ALeborne Exposure Palhyal - Measurements <of radiolodine - and other ia

gamen-c.mittersieraallbelowtheirrespectiveLLDs--if.t.is," undetectable"at

at indicator lo%tical sensitivities.
3W required an Gross beta-acth'llles averaged 0.025 pC1/m

3cations and G.20 pC1/m .at control locations.

.

'!
DJfggt Exposure Palhyar - The monthly die)(isc ' gamma ray- exposures ;

.

3.1.2
for indicator and cc,Mrol loca6cas 9ere 4.22 and 4.37 milf. ires total ' respectiv- L

.

ely. Quarterly expoferes averaged ',1.82 mR total at indicator locations andL12.31
mR total at contr i Neations. ',

'
i

n 3.1.3 Waterthrite JMposun _, Pathway - No gamma-emitters were measured in
1 water at levels approaching the Tecenical Specification LLDs, although Mn-54', Co-

58, Fe-59, Co-60, and %n-65'were measured in a few monthly composite samples from
the Discharse Line at concentrations between 1 and 70 picoeuries per liter. Gross '

beta activities in surf ace water averaged 32.05 p01/1 in the Discharge Line and from -
7.41 to 8.23 pC1/1 at all other stations. Tritium (11-3) activities in surface water -
averaged 3469,pC1/1 in the Dincharge Lhe and were below detection limits at all
other locations. Gross be a activities averaged 3.44 and 3.61 pC1/1 in the'down-

.

gradient (indicator) and upg/dadient grour.dwater, respectively. Besides naturally- I

occurring gamma-emitters, Cp 137 was mer.sured in Mississippi River shoreline sedi-
ment above (50.1 pC1/ kilogram dry) ard below (99.7 pCi/kg dry) the RBS liquid dis- '

,

charge outfail. -As in the cm.e of the airborne Cs-137 activity, these slightly
elevated levels (relatN to base-line conditic,ns) are probably attributable to the

;

1986 heident at Chernobyl, Russia. +

f ) r

\
i n

|
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TABLE 4

RADIOLOGICAL DB*tRONMENTAL MONITORING PP3GitAM SUMMARY'

(Page 1 of 4)9

River Bend StatLon Docket Numberl 50-458k West reliciana Parish, Lctaisiana Reporting Period! 1/1/89 -12/31/89
| Medium or | Type and ! Lower Limit! All Indicator | NaEonwithHighest ! Control INumber of Itathway Emepled Total Number! , of I Statlons ! Annual Hean Locations !Nonroutinel(Unit of , of AnalysealDe 4ctionI| M*AM (f)2 i Name _,tiggjLid Mean (f)2 1 Reported I
; JtMuuttn1M_l'ftl0t3td! fLLD) ! M 7(AR9. ! gist./Dir ! karigg jAhge ! RegglLB !'

|lAlr Particulatel Gross beta 1 0 01 10 025 f412/312) lAKs |0.024 (52/52) 1 0.020 | 0 11 ! (466) | 1 0.002 - 0.054 15.8 km NW tc.002 0.054 | (156/156) I |3t (p01/m ) ! | | | | | 0.011 0.0231 11 1 be-13 I NONt 111.38 (266/312) |AA1 |11.10 (43/52) | 10.44 1 0 || | (468) 1 REQUIRED 1 5.34 - 24.30 ;1.7 km N 1 5 75 - 26.60 (120/156) | |
1 1 1 1 1 !! ! E 403- | NONE 46.93 (309/312) AK8 152.3R (52/52) 46.14 | 0 || | (466) s| RrQUIRED 1 16.20 94.10 5 6 km NW 29.90 - 94 10 (156/156) ! '

| | 1 1 I| | Co-134 'f- 0 05 ! ALL (1.LD |
I i (468) l l

. ALL <LLD l 0 ,

.

! I I II | t ! I I I I
I | Co-137 | 0 06 | ALL <LLD | | ALL <LLD 1 0 t

'

,

| ! fi6fL) ! ! ' L i t t
1AirRadiogodinel 1-131 1 0 07 | ALL <LLD 1 | | ALL <LLD | 0

.!
|1_ _Inti/m 1 ! fillLL i ! f .. . t

.

t i !1 Direct (TLD)' | camma i !4.22(*N/456) | 1HS | 4.91 (12/12) | 4.37(72/72)| 0 | |

_
'

1 | Monthly 1 | 2 95 . A.73 '40 km rsE | W.45 - 5.84 1 3.27 - 5.64| 1! (m Total) I (456) | | | t ;i' l !j |. camma ; i 11.62 (152/16MI Tu I 14.32( 4/4d 113.31(24/24)! 0 I| Quarterly ? 8 99 - 14.60 |40 W H$t 113.79 - 14.60 1,10.00 14.60! |
s

| r1711 * ' t t i 11 Burfare Water i H-3 8 3000 1 3469 (4/8), Discaarge: 3460 (4/4) ALL <tLD | 0 |
,

| | (12) | | 1970 - 561't Llue 1970- 5616 . I 1', ,

(pel/11ter) | | | s ; .I 1,

| Mn 54 11. ' 10.2 (A2/w6) . Dischargel 10.2 (12/12) 1 M D (LLD ) 0
1 (36) 1.96 - 33.1 1 1.ine ! l i
1 1 | 1 t
! Co-58 15 5.11 (9/36) i Dischargel 5.11 (9/12) | ALL <LLO 0,

y)1 (36) ! | 1.01 - 15.5 1 Line | 1.01 - 15.5 | |l 1 l ! .

j 01schargel 4.31 (4/12) | ALL (LLD l 0 |

1 | | | || | Fe-59 | 30 1 4 31 (4/36)
1 | (36) ! | 2.35 - 6.64 1 'Line | | |! | | 1 1i l i 1| | Co-60 | 15 | 24.5 (12/36) | DluchargeL 24.5 (12/12) ,, ALL (LLD j 0 || t (36) | | 4 12 - 69.2- | L t.n o 4.12 - 69.2 | 1| | | | ! 1 1! ! En 65 I i 30 1 3.91 (2/36) - | Discharge: 3.91 (2/12) | ALL <1.LD ! 0

;

| 1 (36) i 1 3 4' - 4.34 ! Line | 3.47 - 4.34 ! !! I i l 1 1 i ,.

t

j'! ! Nb-95 | 15 | ALL (LLD | | ALL <LLD 0| | (36) | | | |- |1 1 ', 1 1 ! | 1| | Er-95 1 30 1 ALL (LLD l , | ALL <LLD | 0 !| | (36) | | | | 1 !l ! ! | | | 11 1-131 | 15 ALL <LLD | | | ALL <tLD 1 j| 1 (36) 1 L 1 | |

m

1 ! ! I l ! I l1 1 Us-134 1 15 l ALL <LLD 1 | ! ALL (LLD j 0 |I 1 (36; ! | | | 1 ! || | ! ! I i i !| | Co-137 i 18 | ALL <LLL | | t ALL (LLD 1 0 1
~

j | (36) | | : I l 1 1! ! ! | | 1 I i !1 | Ba-140 l 60 | ALL <LLD l t ! | ALL <LLD | 0 t
. I 1 (36) ! ! |

-

| 1 | |1 1 : I | | | |t 1 La-140 1 15 l ALL <LLD ! ! ! ALL <LLD ! 0 |! | (36) i ! ! t ! |,

t 1 ! ! 1 1 1 I| Crona Beta 1 4 ! 19.73(R4/24) I Dischargel 32.815 (12/12)|7.79 (12/12)) 0 t

i

I ! f3$1 ! 1,,1.48 - 50.78 ? Line 112.66 - 50.78 14 d6 - 12.641 1
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TABLE 5

RAPIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SlJMMARY
U L' (Page 2 of 4)

e

'Mvet Beni Station Docket Number: 50-458-t
' 'v West 41]ciana Parish, Louisiana Reporting Periodt 1/1/89 -12/31/89

Location 'ith Nighest | Control | Number of i| Medium or 1 7 e and | Lower Limitt All Indioator i w

**- i f )I - | Mean (f)I |Nontoutthe
Locatione ;

| Pathway $ampled!?otai Numbert of I| $tatione | Annual Mean
', (Unit of ..) of Analyaea! Detection | Mean (f)I i Name keported

4
,

i lit &&MKteaR11.1 fAtl01med i ill.03 f .RADat !Dist.lgir.f manRe R&Dge _f manulta
-( Croundwater 1 H.3 | -3000 ! ALL <LLD | 4LL <LLD 0

I (id:l/ liter) 1 (8) '

I |,

l I'

i Mn.54 15 | ALL <LLD ALL <LLD .0-
,

1 (8) | || l, ,
>

Co-88 16 A1.L (LLD ALL <LLD 0

1 (8) | |

1 i,

| Fe-$9 1 30 ALL (LLD l ALL <LLD O ||
' '

|' 6 (8) h
,

! I

1 | Co-60 15 ALL <LLD |: ALL <LLD ! 0'

|| (8) .
, ,

,

| 1 | | | | |>.

1- En-66 30 ALL <LLD ALL <LLD 1 0

id (8) |
i t1

. ALL <LLD 0 |i Nb.96 1$ ALL <! LD 1

t (8) | |. | |,

1 . 1 I
tr.95 30 ALL (LLD | ALL <LLD 'O I

| |j (8) >

! | t.

| | !=131 16 . ALL <LLD d ALL <LLD ! 0 1
'

| (8) i I |
| | 1 |
| Ca.134 | 16 | ALL <LLD 1 1 ALL (1.LD 0

i ' | (8) | | | |
1 | ! I |' V |

'

s

4*.U) 18 | ALL (LLD ALL <LLD- 0| ..~

i P 406 |
| |

Ba-140 60 | ALL (LLD , 'ALL <LLD 0"

| (8) | 1 | ;'

I l ! 1
'

| La.110 1 15 ALL <LLD i ALL <LLD 1 0
,I (8) | I | | | ).

'l - |! - 1 i .

| Cross Beta 1 4 . 3.44 (1/4) 1 WU 1 3.61-(2/4) -|:3.61 (?/41 | 0 4 i,

! ( R.1 ! ! Ialnale valutl L,,470 m NQL 2.97 - 4.25 1 2 Jhb 251 1 4,

| Drinking Water *l H.3 | 3000 | ALL (LLD .! ] i A&L (LLD | 0 1

I (4) | | -j {
l (PCilliter) | | | 1

1 ,| Mn 64 / |, 16 | ALL (LLD | | 1 ALL ' <Lt.D d 0 |
-.1 (12) ! ! | 1 1 1 (l >

l | | i ! .1 1 I
| | Co-68 1 15 l ALL <LLD I | l . . A LL < LLD 1 0
! ! (12) i ! | | 1 !

'

- | 1 1 1 1 1 i 1-,

1 1 Fe-59 | 30 | ALL <tLD l | 1 ALL <LLD 'l 0 1 )l- 1 (12) ! | t ! I i i
| | 1 1 I | 1
1: 1 Co 60 1 15 0.95 (2/12) |Donaldson-l 0.95 (2/12) '4 ALL <LLD - 0: 'l
! | (12) ! | 0.82 - 1.07 | ville l'O.82 - 1.07 |- i-"

. ,

1 i ! | | 138 km 1 | | t,

! | En 65 l 30 | ALL <LLD [ downstream! | ALL <tLD | 0 1

1' !. (12) | | | | | | 1

i i ! 1 | 1 | | . 1

| ' [i Nb-96
1 16 | ALL <LLD ! | | ALL <LLD 1 0 1.!

(12) ! 1 1 1.
1 ! l' ! .I&

i .tr.98 30 ALL <LLD i | | -| 1(j -; ! 111L ! ! ! ! |-
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TABLE 5

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(Page 3 of 4)

River Bend Station Docket Number: 50-458
West Feliciana Parish, Loulslana Reporting Period: 1/1/89 -12/31/89

| Medium or i Type and 11 ewer Lielt! All Indicator i 1ccation with Highest 1 Control INumber of I-
| Pathway $ampled! Total Numbert of I . Stations | Annual Mean ! Locations !Nontoutinel
I (Unit of 1 Of AnalystalDetectionI| Mean (f)I | Egge MeagtijlI ! Mean (f)I ! keported I
l Jittautmentl I htl0lged ! tLLD1 i Ranae !)1gidgin ! k-t ! Banat ! Balul1L Lt.I 'Drinking Nater 1 131 1 !$ 1 ALL (LLD l ! | ALL (LLD 1 0 .l

(12) l ! i l 1 ! !
(pC1/11ter) | 1 1 1 1 l +

Cn 134 | 15 | ALL <LLD 1 | ALL <LLD I 0 I'
(continued) | (12) || | I i ! 1,

i 1 l I t 1
i Ca 137 lb ALL <LLD 1 1 1 ALL (LLD 1 0 t ,

(12) I ! ! ! 1 *

1 1 1 1 :
| t ha 140 | 60 ALL (LLD | 'l ALL <LLD 1 0 : i

(12) ! | ! ! I

I i 1 ! !
I La 140 1 15 ALL <LLD 1 | ALL <LLD | 0 |
1 | (12) | i l ! !,

I l ! ! I l i !
I

'

Crose Beta 1 4 6.23 (11/12) !Donaldson- 8.23 (11/12) 17.79 (12/12)! 0 t
I (12) 1 5.15 - 15.1 i ville 5.15 - 15 1 14.06 - 12.641 1

1 | | 1 138 km | | ! !
!_ ! !dottnR112am! ! ! !

i

! Shoreline | Be 73 |: NONE .| 331 (1/2) l&LDD j 331 (1/2) | 492 (1/2) ! N/A l
~

| 6ediment6
,

| (4) REQUIRED single value 1 4 km i single value laingle valuel !
| | |downstreaal | | !
| (pci/kg dry) 1 E 40I I NONE 15520 (2/2) $RDU i 15570 (2/2) | 15570 (2) ! N/A I .

| | (4) | REQUIRED . 15218 - 15621 4 km i 15465 - 156751 16465-156751 !
#

1 | | | |, upstrema ! | 1 1
1 1 Co-134 150 1 ALL <LLD | | | ALL (LLD ! 0 ! ,;

1 i (4) i i | | ! !
l 1 I | 1 | t
I ! Ca 137 180 1 99.7 (2/2) | $EDD 99.7 (2/2) | 50.1 (2/2) 1 0 1
1 1 (4) ! I 76.4 - 123 || 4 km | 76.4 - 123 1 47.8 - 52.31 1
1- ! ! ! !downattena! ! ! l
! riahl ! K-403 i NONE | 3122 (6/6) | FD | 3122 (6/6) 1 2398 (5/5) ! 0 1
1 Invertebrates 1 (11) | REQUIRED | 2514 - 4069 1 4 km 1 2514 - 40r9 11940 - 3224 1 !
l l i ! Idownstreaal l l
I (Is!/kg wet) ! ! ! ! 1 I I,

t I ttn-54 | 130 | ALL <LLD ! ! ! ALL <LLD ! 0 1
! ! (11) 1 I i i ! ! !
! ! 1 1 I I t 1 i i

l ! 00-56 | 130 | ALL (LLD | | | ALL <LLD 1 0 !
! ! (11) I ! ! 1 1 1 1
I I I 1

'

! I I i
! ! Fe-59 1 260 | ALL <LLD 1 | ALL <LLD' | 0 | *

i I (11) I 1 | | ! I !
l ! l I I ! ! ! !
J l Co-60 1 130 1 12.3 (1/6) ! FD 1 12.3 (1/6) !' ALL (LLD I O !
! | (11) | | single value 1 4 km I single value ! ! !
1 1 1 ! | downstream! l ! !
1 | En-65 1 260 | ALL <LLD 1 | | ALL <LLD I O I
! ! (11) I i l I i i !
! ! 1 1 ! ! ! ! | ,

! ! Ca-134 | 130 | ALL <LLD | ! | ALL <tLD ! 0' !
4 | (11) | | | | 1 | |
1 ! t | | 1 ! ,

i | Ca-137 1 160 2.09 (1/6) | FU l 2.74 (1/5) ; 2.74 (1/5) 1 0 1
1 1 (11) ! , single value 1 4 km I single value ;| single valuel I ,

{ | | | | upstrema !
| | |

"

! ! !, e . i . . . .
| Broadleaf j be-73 i NONE 436 (40/71) i CQC 692 (13/31) ! 892 (13/31)! N/A 1

| ; t ttilkn yt t )
Vegetation I (102) ! REQUIRED 109 - 2111 1 35 km NW 137 - 3141 ! 137 - 3141 I l ,t t ' t t t is ,

18
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' FABLE $

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(Page 4 of 4)

River Bend Station Docket Number 50-458
West Feliciana Parish, Louisiana Reporting Period! 1/1/89 -12/31/89

| Medium or 1 Type and ILowerLielt! All Indicator ! Iccation with Highest ! Control ! Number of I
H nr utine!

2 |! LocationaMean (f)tReported j
! Pathway $ampled!!otal Numbert of I Stations ! Annual Mean
1 (Unit of | Of AnalysealDetection ! Hean (f)2 g ggge aggggj{1I

l ALLD1 ! SABAe !Rikt.a.lRir . ! Dante ! AADAt JJtaullA !l Ittaanteethi.L.I J?tIl0 p0| Broadleaf | N.4 NONE | 3601 (70/71) | COC 4679 (31/31) 14579 (31/31) N/A |
1 Vegetation I (102) ktGUlkED 1 2244 - 7067 | 35 km NW 2128 - $114 $2128 * Bilt |
| (PC1/kg wet) l I

'

1,

I (continued) I !=131 60 | ALL tLLD ALL <LLD 1 0= j
i i (102) | | J j i i,

i ! ! ! I I
| | Ca-134 . 60 ALL <LDD | | j ALL <LLD 0 1,

| 1 (102) | | !. !
I I i'

! Co-137 1 60 1 10.8 (2/71) C1 | 10.6 (2/71) | ALL <LLD , 0 |
1 ! 4 02) ! ! s.?o - 14.s 1 km www f ad o... 14.s ! ! !

MQIE11

1. Lower Limit of Detection (LLD) as defined in RBs fechnical specifications (NUkEG ll?t).

2. Mean and range based on detectable measurement s only. Traction of detectable measureatmts at specia
fled locations la indicated in parentheses. (f)

3. Concentrations found for certain common and readily-distinguished, naturally occurring nuclides are
included to provide perspective. It should also be noted that other gamma-eeltting, naturally-
occurring nuclides (e.g. . primordial series) are of ten detected but not reported because of the con =
plexities and uncertainties of specific identification.
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RIVER BEND STATION ,

EADIOLOGICAL ENVIRONEMIAkRIEADEG_R20llIE)ll 1989 )
i

- Concentrations of_radiciodine were3.1.4 Innestion Exp9Eurt._EathWAy -

below LLD in the ingestion pathway monitoring media during 1989. In addition to
naturally-occurring samma-emitters, Cs-137 was measured in both.broadleaf vegeta-
tion and fish from the indicator locations, and in fish from the control location.
The Cs-137 averaged 10.8 pC1/kg wet (<LLD) in vegetation from the onsite garden in i

Sector P (01), a single measurement of 2.09 pC1/kg wet was noted in a downstream -
fish, and a single measurement of 2.74 pCi/kg wet noted in upstream fish. These'
slightly elevated Cs-137 concentrations, 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 C9mparison_of Opstational af)d Baseline REMp Results

Radiciodine and other gamma-emitters in the airborne exposure pathway were
not measured at levels above the required LLDs during 1988. Gross beta activities
on air particulate filters averaged 0.025 pC1/m3 at indicator and 0.20 pCi/m8 at

8control locations in 1989, compared to 0.03 pC1/m at both indicator and control
locations during the preoperational phase of the REMp (Appendix B).

In the direct exposure pathway, the 1989 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 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 1989 as had been the case during the preoperational phase (Appendix B),
Gross beta and tritium Icvels in water are compared below:

WATERDORNE AVERACE CROSS BRTA (pC1/1)
Pre.

SDerational 1911 19B1 1988 1989

surface Water. Upstream (4 to) 7.80 5.76 8.93 9.30 7.79
RBs Discharge Line N/A 10.10 21.76 32.38 32.05
surface Water. Downstream (4 km) 8.10 5.69 8.59 8.66 7.41
Drinking Water (Donaldnonville) 6.80 5.66 10.40 8.24| 8.23
Upgradient Groundwater 6.00 2.25 2.22 2.45 3.61
Downgradient Groundwater 4.00 2.61 1.95 2.20 3.44

WAftRBORNE AVERACE TRIT!UM (pC1/1)
Pre-

9.DerAtional 1980 1987 19BB 1989

surface Water. Upstream (4 km) <3000 <452 <444 (588 <554
P.Bs Discharge Line N/A 1023 1140 2272 3469
surf ace Water. Downstrena (4 km) <3000 (454 <604 <592 (554
Drinking Water (Donaldsonville) <3000 (462 <593 (586 <557
Upgradient Groundwater <3000 (446' <601 (780 (881
Downgradient Groundwater <3000 (448 <600 <779 <872

20
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'

RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT POR 1989 I

I

I

Gross beta activities in the Discharge Line and Surface Water samples averaged j
slightly higher in 1988 and 1989 than in previous years, although the levels j

remained well below reporting levels established in _ the RBS Technical Specifi-
cations. Moreover, the activities apparently reflect (at least in part) a slight ,

'

general increase in levels of beta-emitting materials in the Mississippi River
becauce the control location (SWU) had a higher average than the indicator location ;

(SWD). |

Tritium activities in the Discharge Line actually increased on average, re- !

flecting the releases already noted in the 1989 Semiannual Radioactive' Effluent
Release Reports (see also Table 6). In previous years, most RBS interlaboratory :

'comparison program results for tritium in water, although acceptable, had been near
the lower warning limit for the USEPA "known value."' More recently, RBS changed
scintillation cocktails and adopted the use of a quadratic (vs. linear) quench curve
for efficiency calibrations. Although still biased very slightly low (Table- 3), y
RBS results are now well within the warning limits for_ accuracy. i

-It should be noted that Discharge Line monitoring results are based on compos-,

l ites of hourly aliquots of equal volume, rather than on flow-weighted hourly grabs. ;

While it may be argued - that the long-term averages are fairly representative, it i
can be seen that the sampling requirement would be truly representative only if
HBS liquid discharges were continuous at a constant rate, which is not the case i

(see also the discussion of liquid effluents under Section 3.3 below). '

'

In the ingestion exposure pathway, no gamma-emitting nuclides were measured
i

above LLDs during 1989, and there appear to have been no increases in radionuclide|

i concentrations attributable to RBS operation in food / forage media over baseline
| levels (Appendix B). Slight increases in Cs-137 levels in some fish and broadleaf

,

| vegetation samples, presumably related to residues of the Chernobyl accident fall-
out, were discussed in Section 3.1.4 (above). Naturally-occurring K-40 was measured
at an average of 3801 pC1/kg in indicator vegetation = and at an average of 4579
pC1/kg in control vegetation in 1989, roughly the same levels encountered prior to i

RBS operation (Appendix B). Another natural nuclide. Be-7, averaged 436 and 892 .

pC1/kg in indicator and control vegetation samples, respectively, during 1989.
Although presumably present, Be-7 was not quantified during the preoperational phase #

for comparison.
|

! 3.3 Comp _RElsan of REMP Results with Operatinn Gontrols
,

The only measurable increases in concentrations of radionuclides or levels
of radiation, attributable to plant operation, in the vicinity of RBS during 1989 ,

appear to have been the expected low levels -in the liquid ' 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 radiolodine in 1989. The 1989 TLD data (Section 3.1.2; Table 5 and: 1
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 1989. These nuclide activities were well below the NRC c

reporting levels. but are listed here for comparison to substantiate the adequacy
of source control and effluent monitoring at River Bend Station.

'
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1989

TABLE 6

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

Quantitles 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr. Total
Released 1989 1989 1989 1989 1989

Liters of 5.84E+06 1.05E+07 7.69E+06 5.74E+06 13.43E+06
Effluent

Liters of 1.26E+09 1.18E+09 1.20E+09 1.24E+09 2.44E+09
Dilution

Curies of 1.48E+00 2.2SE+00 5.63E+00 6.65E+00 12.28E+00
11 - 3

Curies of 4.48E-01 3.18E-02 1.25E-01 1.390-01 2.64E-01
Cr-51

Curies of 2.55E-02 2.53E-02 1.77E-02 9.56E-03 27.26E-03
Mn-54

Curies of 1.45E-02 7.83E-03 3.29E-03 3.71E-03 7.00E-03
Co-58

Curles of 8.55E-03 3.42E-03 1.89E-03 2.23E-03 4.12E-03Fe-59

Curies of 6.12E-02 6.37E-02 3.78E-02 2.78E-02 6.56E-02Co-60

Curies of 4.07E-03 3.27E-03 1.18E-03 1.03E-03 2.21E-03Zn-65

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

E'rfAicted (EX1rmtolatS41_Cncrittrationg_1p_Q.illl 1989 REMP
Measured 1st Qtr. 2nd Otr. d Qtr. 4th Qtr. Mean Mean (Range)
Entlida_ 1989 1989 1989 1989 1989 901/1

3471( 982-8083)bH-3 1169 1873 4662 5338 3261 3469(1970-5618)c
Cr-51 354 26.7 104 116 150 149 (15.5-372)
Mn-54 20.1 21.3 14.7 7.67 15.9 10.2(1.96-33.1)
C0-58 11.5 6.58 2.72 2.97 5.94 5.11(1.01-15.5)
Fe-59 6.75 2.87 1.56 1.79 3.24 4.31(2.35-6.64)
00-60 48.3 53.5 31.3 22.3 38.9 24.5(4.12-69.2)
2n-65 3.22 2.75 0.98 0.83 1.95 3.91(3.47-4.34)
*

UIl%"Irff0ni'Ane*"d U*AIU *i"%U'*$i!t 5?''''''' '" * ''' * * * *** **** *"""* * **''*'*
p

ib Results from monthly composites. C Results from quarterly composites.

I
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RIVER BEND STATION>

RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT POR 1989

APPENDIX A
,

Listinus of 1989 REMP Results

The.following tables list individual analytical ~results and direct-
measurements of radiation (TLD exposures) recorded by the' Radiological
Environmental Monitoring Program (REMP) during 1989. Concentrations measured v

.

for certain common and readily-distinguished, naturally-occurring nuclides arc ~ !
included to provide perspective. It should'be noted that other gamma- . ?

emitting, naturally-occurring nuclides (e.g., primordial series) were often) '.

detected but are not listed because of the complexities and uncertainties of- ]
specific identifications. ')
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RIVER BEND STATION
RADI0lh0ICAL ENVIRONMENTAL NONITORING PROGRAN

3Air Particulate Filter Gross Beta Activity (E-2 pC1/m ) ;

WEEK INDICATOR LOCATIONS CONTROL LOCATIONS
ENDING M1 M1 M1 M@ M 4Q32 ALQ ME AQS

01/09/89 3.11 3.65 3.02 3.92 3.00 2.95 2.96 0.65 2.69
i 01/16/89 1.03 1.42 1.46 1.26 1.14 1.33 1.27 1.03 1.29

01/23/89 4.34 4.69 3.95 3.53 3.42 3.71 3.39 0.57 0.51
01/30/89 2.74 2.39 2.75 2.57 2.64 2.82 2.30 0.19 0.25'
02/06/89 2.45 2.67 2.10 1.90 2.06 2.04 1.85 1.31 1.48
02/13/84 3,05 3.31 3.07 2.88 2.92 3.15 2.01 0.72 0.27
02/21/89 2.02 1.88 1.74 1.64 1.63 1,54 1.58 0.45 0.21
02/27/89' 1.98 3.25 3.24 2.94 3,02 3.11 3.23 1.53 2.43
03/06/89 1.70 1.57 1.70 1.49 1.59 1.84 1.54 1.82 1.69
03/13/89 2.50 2.39 2.60 2.52 2.55 2.92 2.56 0.85 1.38-
03/20/89 5.22 3.23 3.45 1.63 3.49 3.75 3.80 3.23 3.39
03/27/89 1.44 1,71 1.44 0.54 1.42 1.69 1.51 0.54 1.33
04/03/89 2.01 1.96 1.88 1.42 1.77 1.83 1.60 1.88 1.58
04/10/89 1.84 2.18 1.89 0.23 1.86 1.95 1.87 1.51 1,82

04/17/89 2.21 2.49 2.65 0.26 2.63 2.81 2.44 6.53 0.30 .

04/24/89 2.36 2.68 2.63 0.24 2.79 2.79 2.65 0.29 0.33
05/01/89 2.73 2.78 2.83 0.25 2.79 2.82 2.55 0.39 0.26
05/08/84 3.77 3.46 3.32 2.81 2.73 3.19 3.50 0.40 0.77
05/15/89 2.14 2.47 2.34 2.32 2.28 2.34 2.41 0.38 2.03
05/22/89 1.90 2.13 2.16 2.09 2.12 1.99 2.08 1.80 1.73 ',

05/30/89 3.24 3.19 3.65 3.39 3.32 3.26 2.70 3.07 2.82
06/05/89 1.15 1.29 1,38 1.41 1.42 1.27 1.11 1.36 1.15
06/12/89 1.81 1.62 1.97 2.21 2.25 2.32 1.92 2.17 2.00
06/19/89 2.44 2.13 2.38 2.53 2.48 2.45 2.29 2.12 2.31
06/26/89 1.78 1.78 2.08 1.90 1.96 1.93 1.71 1.72 1.65
07/03/89 1.29 1.35 1.37 1.50 1.47 1.87 1.66 1.55 1.51
07/10/89 1.50 1,38 1.49 1.39 1.54 1.79 1.46 1,72 1.45
07/17/89 1.32 1.36 1.40 1.43 1.33 1.43 1.25 1.24 1,42
07/24/89 1.99 1.83 1.95 0.85 2.01 '2.22 1.93 1.85 1.92 .

07/31/89 1.60 1,43 1,49 1.55 1.36 1.60 1.38 1.37 1.29
08/07/89 1.78 1.77 1.85 1.78 1.57- 1.95 1.55 1.60 1.61
08/14/89 3.12 3.20 3.29 3.37 3.90 3.26 3.15 3.04 3.20
08/21/89 3.68 3.95 4.08 3.90 3.94 3.68 2.91 3.13 3.57 ,

08/28/89 1.70 1.58 1.64 1.59 1.46 1.71 1.26 1.15 1.44 )

09/05/89 1.89 2.04 1.52 1.76 1.95 1.86 1.65 1.56 1.79
09/11/89 1.30 1.29 0.92 1.61 1.29 1.22 1.14 0.90- 1.09
09/18/89 2.17 2.37 1.98 2.53 2.22 2.28 1.89 1,47 2.01
09/25/89 3.39 3.61 2.59 3.65 3.50 3.33 3.06 2.63 3.09
10/02/89 2,07 2,19 1.99 2.16 2.34 2.18 2.14 1.44 1.95
10/09/89 4.83 4.58 4.33 5.36 4.76 4.90 3.66 3.35 4.58
10/16/89 3.97 4.22 2.06 5.14 4.18 5.22. 2.62 2.91 3.55 ,

10/23/89 2.43 2.72 1,68 2.71 2.44 2.47 2.45 1.56 2.46
10/30/89 3.09 4.17 2.21 4.06 3.90 3.89 3.29 2.27 3.49 +

11/06/89 3.31 4.21 2.63 4.28 3.86 4.00 3.48 2.34 4.31
11/13/89 1.89 2.84 -1.29 2.87 2.45 2.78 2.31 1.48 2.47
11/20/89 2.59 2.96 1.24 2.93 2.85 2.30 2.67 1,73 3.05 ,

11/27/89 2.59 3.01 3.88 2.80 2.66 2.55 2.33 2.34 2.23
12/04/89 <0.22 3.35 0.45 3.39 3.37 2.94 2.71 3.18 3.03
12/11/89 0.24 2.19 0.34 1.85 2,06 1.85 1.71 2.01 1.76
12/18/89 3.36 4.29 1.00 4.01 3.49 3.88 3.74 3.82 3.43
12/26/89 3.92 3.83 3.70 4.56 4.12 3.93 3.72 3.90 4.06
01/02/90 2.74 2.77 2.51 2.64 2.55 2.56 1.71 2.83 2.28 |
Concentrations shown are actually-measured values.
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RIVER BEND STATION
RADI0thGICAL ENVIRONMENTAL MONITORING PROGRAN

8Air Particulate Filter Beryllium-7 Activity (E-2 pC1/m ) by Location - 1989

WEEK INDICATOR LOCATIONS CONTROL LOCATIONS
DjuMQ AA1 . . AB1.. _ARL .ES_ AP.1. _AQS2 _ALQ_ _AlifL AGS

01/09/89 11.20 9.92 11.20 23.40 17.60 14.50 12.90 12.00
01/16/89 5.73 7.11
01/23/89 17.20 11.80 7.58 14.10 10.80 10.30 9.36
OY/30/89 16.60 17.60 16.50 12.30 13.10 20.30 10.70
02/06/89 8.91 7.04 7.97 7.33 7.99 6.48 10.70
02/13/89 9.52 15.80 9.09 9.43 15.90 11.70 9.87
02/21/89 6.89 7.01 5.63 8.09 8.24 7.96
02/27/89 8.73 11.10 15.20 11.50 15.20 12.80 15.20 8.09
03/06/89 9.85 8.37 6.52 8.70 9.08 8.95
03/13/89 17.10 12.20 19,70 12,10 9.61 12.80 16.80 9.61
03/20/89 14.20 20.60 12.50 15.80 14.30 19.60 17.40 17.40
03/27/89 9.80 5.34 8.14
04/03/89 13.40 13.60 13.59 12.70 12.60 16.J0 15.20 17.00 12.70
04/10/89 10.00 14.00 11.90 9.32 12.00 14.30 14.60 11.10
04/17/89 10.90 15.10 16.10 10.90 14.40 11.60
04/24/89 9.17 16.40 17.30 10.70 13.00 16.00
05/01/89 26.80 17.60 12.50 17.20 10.30 21.20
05/08/89 13.50 10.70 18.00 11.60 13.40 11.70 11.20
05/15/89 14.50 17.40 16.20 14.20 13.50 10.40 12.50 15.90
05/22/89 9.26 13.30 10.70 7.00 10.90 10.50 12.80 13.50 10.30
05/30/89 10.10 14.80 18.30 12.60 26.40 13.70 10.60 11.20 10.10
06/05/89 11.90 9.16 10.30 10.30 13.90 11.20 8.29 7.92 7.29
06/12/89 8.76 7.11 10.60 7.43 9.36 9.89 6.72 7.80
06/19/89 7.04 7.19 10.80 7.92 10.00 8.90 10.60 9.84 7.90
06/26/89 15.50 12.00 10.60 11.40 6.73 14.30 10.40 8.83 8.80
07 89 8.64 7.39 11.20 9.43 8.86 6.37 6.78 5.91
07 89 6.61 8.27 8.73 6.75 8.69 6.49
07 89 8.52 6.83 12.90 9.31 11.50 11.10 10.20 5.48 8.09
07/24 89 12.50 6.82 13.70 7.81 9.01 5.50 10.10 9.47
07/31/89 11.50 11.10 12.50 8.08 10.60 10.30 10.90 14.50
08/07/89 6.75 13.30 10.50 6.94 6.19 12.10
08/14/89 12.90 14.60 12.00 12.50 17.90 11.70 14.00 13.20 12.20
08/21/89 7.66 8.52 9.80 11.80 13.60 8.19 10.30 6.29
08/28/89 6.48 10.40 9.32 7.11 6.50 5.90 5.61
09/05/89 7.13 10.00 6.11 11.30 9.51 8.66 6.47 8.31
09/11/89 8.64 6.72 6.98 8.17 6.03 9.07
09/18/89 11.80 8.69 7.07 6.70 12.10 6.19 5.38 10.40
09/25/89 13.30 17.60 6.97 11.10 16.10 11.90 14.50 10.50 13.50
10/02/89 7.20 6.23 6.08
10/09/89 13.80 9.31 8.94 10.10 11.20 12.30 9.89 9.09 12,10

4

10/16/89 15.00 19.20 10.90 12.10 16.70 13.20 13.50 14.90 17.70 {10/23/89 11.00 11.60 6.79 11.10 13.50 9.82 10.40 9.46
10/30/89 12.40 14.90 6.20 18.40 18.90 13.30 12.50 7.17 10.90
11/06/89 5.75 10.40 7.93 9.02- 8.92 6.36 6.96 13.20
11/13/89 10.30 11.30 11.60 10.70 11.20 12.60 10.60
11/20/89 13.40 12.70 5.55 15.60 8.76 12.60 13.70 4.97' 14.10
11/27/89 9.35 8.54 8.89 12.40 14.10 15.80 6.53 7.90
12/04/89 8.71 12.10 10.70 6.01 5.54 9.63
12/11/89 10.00 10.00 10.50 10.80 11.30 13.20 12.20
12/18/89 9.68 10.30 13.00 12.00 10.00 9.79 11.90 11.50

L 12/26/89 16.50 8.89 12.30 13.30 10.10 12.10 13.10 11.10 7.91
01/02/90 8.03 7.00 11.80 11.40 10.20 5.54 7.34 9.61

Concentrations shown are actually-measured values.,

A-3



RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAN

3Air Particulate Filter Ceslum-134 Activity (E-2 pCi/m ) by Location - 1989
WEEK INDICATOR LOCATIONS CONTROL LOCATIONS

DiDING _AA1_ AB1 _ARL .AL 20_S1 dl&_ _AllL JGL
01/09/89 <1.85 <1.59 <1.67 <1.80 ' <1.77 <1.40 <1.55 <1.83
01/16/89 <1.38 <1.23 <1.44 <1.03 <1.13 <1.38 <1.64 <1.54
01/23/89 <1.50 <1.37 <1.40 <1.10 <1.32 <1.33 <1.44 <1.53
01/30/89 <1.64 <1.28 <1.25 <1.40 <1.16 <1.27 <1.65 <1.47
02/06/89- <1.69 <1.39 <1.48 <1.14 <1.36 <1.26 <1.45 <1.51
02/13/89 <1.54 <1.48 <1.20 <1.19 <1.36 <1.04 <1.61 <1.43
02/21/89 <1.28 <1.00 <1.16 <1.27 <1.16- <1.31 <1.41 <1.27
02/27/89 <1.73 <1.52 <1.51 <1.50 <1.59 <1.53 <1.98 <1.69
03/06/89 <1.58 <1.26 <1.37 <1.21 <1.31 <1.43 <1.82 <1.63
03/13/89 <1.55 <1.20 <1.25 <1.32 <1.29 <1.25 <1.62 <1.51
03/20/89 <1.43 <1.49 <1.35 <1.33 <1.13 <1.35 <1.78- <1.44
03/27/89 <1.62 <1.63 <1.37 <1.62 <1.31 <1.29 <1.92 <1.57'
04 03/89 <1.57 <1.29 <1.53 <1.17 <1.59 <1.37 <1.65 <1.66
04 10/89 <1.62 <1.10 <1.31 <1.32' <1.29 <1.18 -<1.81 <1.59
04 17/89 <1.79 <1.36 <1.27 <1.39 <1.43 <1.30 <1.69 <1.39
04/24/89 <1.55 <1.30 <1.22 <1.67 <1.43 <1.24 <1.67 <1.46
05/01/89 <1.50 <1.39 <1.33 <1.33 <1.35 <1.31 <1.41 <1.44
05/08/89 <1.48 <1.38 <1.46 <1.60 <1.47 <1.36 <1.48 <1.45
05/15/89 <1.56 <1.37 <1.24 <1.62 <1.29 <1.36 <1.69 <1.29
05/22/89 <1.27 <1.41 <1.26 <1.47 <1.39 <1.27 <1.75 <1.26
05/30/89 <1.14 <1.14 <1.21 <1.36 <1.48 <1.08 <1.18 <1.22
06/05/89 <1.62 <1.57 <1.66 <1.74 <1.58 <1.43 <1.61 <1.62
06/12/89 <1.32 <1.15 <1.24 <1.59 <1.41 <1.26 <1.46 <1.14
06/19/89 <1.43 <1.24 <1.41 <1.40 <1.32 <1.26 <1.35 <1.36
06/26/89 <1.33 <1.60 <1.16 <1.56 <1.52 <1.26 <1.18 <1.43
07/03/89 <1.21 <1.24 <1.44 <1.42 <1.47 <1.35- <1.06 ' <1.3407 10/89 <1.46 <i.49 <1.*5 <1.37 <1.30 <1.21 <1.26' <1.30
07 17/89 <1.48 <1.51 <1.21 <1.59 <1.38 <1.35 <1.32 <1.23
07 24/89 <1.25 <1.34 <1.25 <1.37 <1.43 <1.37 <1.26 <1.33
07/31/89 <1.57 <1.43 <1.33 <1.52 <1.42 <1.10 <1.21 <1.24 |08/07/89 <1.46 <1.38 <1.54 < 1. 4 9 <1.41 <1.23 <1.33 <1.54 '

08/14/89 <1.49 <1.52 <1.47 <1.50 <1.32 <0.98 <1.01 <1.24
08/21/89 <1.44 <1.48 <1.41 <1.49 <1.41 <1.37 <1.37 <1.7208/28/89 <1.37 <1.64 <1.28 <1.35 <1.18 <1.21 <1.41- <1.48
09/05/89 <1.13 <1.39 <1.07 <1,41 <1.18 <0.91 <1.00 <1.14
09/11/89 <1.54 <1.85 <1.54 <1.92 <1.57 <1.41 <1.59 <1.59
09/18/89 <1.32 <1.63 <1.43 <1.60 <1.41 <1.12 <1.27 <1.4109/25/89 <1.36 <1.71 <1.41' <1.67 <1.48 <0.97 <1.40 <1.26
10/02/89 <1.55 <1.83 <1.61 <2.05 <1.35 <1.32 <1.28 <1.17LC 10/09/89 <1.29 <1.58 <1.47 <1.66 <1.32 <1.07 <1.30 <1.39
10/16 89 <1.39 <1.64 <1.37 <2.57 <1.28 <1.10 <1.24 <1.34
10/23 89 <1.35 <1.47 <1.64 <1.68 <1.32 <1.25 <1.42 -<1.53
10/30 89 <1.31 <1.45 <i.36 <1.81 <1.41 <0.99 <1.19 <1.25
11/06/89 <1.29 <1.47 <1.27 <2.02 <1.32 <1.13 <1.06 <1.40
11/13/89 <1.32 <1.65 <1.32 c1.76 <1.23 <1.08 <1.24 <1.40
11/20/89 <1.46 <1.77 <1.40 <2.20 <1.35 <1.18 <1.23 <1.5111/27/89 <1.54 <1.46 <1.42 <1.79 <1.29 <1.34 <1 28 <i.40.

12/04/89 <1.80 <1.66 <1.77 <2.07 <1.37 <i.31 <1.62 <1.49
12/11/89 <1.64 <1.66 <1.55 <1.91 <1.29 <1.30 - <1.75 <1.39
12/18/89 <1.73 <1.63 <1.36 <1.65 <1.22 <1.39 <i.74 <1.35
12/26/89 <1.60 <1.48 <1.25 <1.94 <1.18 <1.16 <1.30 <1.3501/02/90 <1.86 <1.87 <1.33 <1.95 <1.29 <1.22 <1.54 <1.32

Concentrations indicated are minimum detectable activities (MDAs) under theparticular conditions of analyses; that is, Cs-134 may or may not have been
present, but if so, there cannot have been more than the amounts shown.
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RIVER BEND STATION
RADIOLOGICAL ENVIRONNFJfTAL MONITORING PROGRAN

3Air Particulate Filter Cesium-137 Activity (pC1/m ) by Location - 1989

WEEK INDICATOR LOCATION CONTROL 1 * CATION
EDI NO .. AA1 . AB1 JRL JhL .JP.1_ .lQS1 ALC Jiln_ JGS_

01/09/89 <2.03 <1.75 <1.78 <1.86 <1.75 <1.62 <1.86 <1.95 <1.51
01/16/89 <1.57 <1.40 <1.37 <1.41 <1.41 <1.67 <1.41 <1.64 <1.66 '

01/23/89 <1.88 <1.53 <1.46 <1.52 <1.33 <1.61 <1.53 <1.58 <1.44
'

01/30/89 <1.36 <1.36 <1.13 <1.37 <1.39 <1.87 <1.46 <1.34 <1.55
'02/06/89 <1.87 <1.32 <1.54 <1.51 <1.32 <1.74 <1.31 <1.70 <1.73
02/13/89 <1.53 <1.55 <1.33 <1.25 <1.15 <1.35 <1.42 <1.56 <1.65
02/21/89 <1.62 <1.32 <1.30 <1.22 <1.34 <1.47 <1.22 <1.38 <1.26
02/27/89 <1.89 <1.56 <1.51 <1.95 <1.47 <1.95 <1.42 <2.03 <1.87
03/06/89 <1.71 <1.27 <1.34 <1.27 <1.29 <1.57 <1.53 <1.78 <1.93
03/13/89 <1.60 <1.42 <1.39 <1.33 <1.17 <1.72 <1.12 <1.78 <1.66
03/20/89- <1.49 <1.31 <1.61 <1.37 <1.18 <1.61 <1.33 <2.04 <1.27
03/27/89 <1.79 <1.89 <1.42 <1.67 <1.20 <1.52 <1.30 <1.83 <1.63
04/03/89 <1.88 <1.49 <1.47 <1.46 <1.37 <1.47 <1.29 <1.79 <1.58
04/10/89 <1.35 <1.61 <1.48- <1.19 <1.48 <1.49 <1.39 <1.77 <1.67

'

04/17/89 <1.51 <1.41 <1.22 <1.37 <1.43 <1.45 <1.31 <1.87 <1.34
04/24/89 <1.44 <1.37 <1.31 <1.24 <1.47 <1.49 <1.23 <1.82 <1.45
05/01/89 <1.32 <1.41 <1.45 <1.18 <1.20 <1.60 <1.28 <1.57 <1.29
05/08/89 <1.80 <1.35 <1.43 <1.59 <1.28 <1.42- <1.27 <1.77 <1.32
05/15/89 <1.33 <1.41 <1.23 <1.53 <1.53 <1.70 <1.18 <1.71 <1.48
05/22/89 <1.27 <1.46 <1.55 <1.57 <1.29 <1.76 <1.33 <2.20 <1.31
05/30/89 <1.30 <1.17 <1.27 <1.36 <1.19 <1.64 <1.15 <1.45 <1.15,

| 06/05/89 <1.85 <1.59 <1.54 <1.98 <1.60 <1.73 <1.42 <1.47 <1.74
06/12/89 <1.39 <1.48 <1.31 <1.65 <1.37 <1.62 <1.44 <1.37 <1.25 -

06/19/89 <1.55 <1.27 <1.23 <1.52 <1.37 <1.29 <1.45 <1.43 <1.40
06/26/89 <1.59 <1.70 <1.37 <1.66 <1.51 <2.50 <1.30 <1.46 <1.45
07/03/89 <1 52 <1.69 <1.39 <1.52 <1.35 <1.89 <1.45 <1.20 <1.58 ,

07/10/89 <1.32 <1.44 <1.34 <1.21 <1.42 <1.58 <1.12 <1.27 <1.43
.

07/17/89 <1.52 <1.52 <1.15 <1.42 <1.29 <1.48 <1.39 <1.38 <1.30
07/24/89 <1.50 <1.66 <1.41 <1.35 <1.03 <1.55 <1.32 <1.61 <1.40
07/31/89 <1.66 <1.74 <1.49 <1.52 <1.57 <1.23 '<1.29 <1.56 <1.30,

| 08/07/89 <1.57 <1.64 <1.58 <1.70 <1.26 <1.63 <1.35 <1.38 <1.67
08/14/89 <1.83 <1.75 <1.72 <1.80 <1.57 <1.35 <1.19 <0.91 <1.28
08/21/89 <1.66 <1.31 <1.44 <1.75 <1.47 <1.90 <1.44 <1.52 <1.72
08/28/89 <1.67 <1.80 <1.65 <1.24 <1.52 <1.76 <1.16 <i.17 <1.78
09/05/89 <1.41 <1.45 <1.20 <1.62 <1.16 <1.46 <0.97 <0.97 <1.37,

l 09/11/89 <1.77 <2.07 <1.57 '<2.08 <1.65 <1.81 <1.56 <1.77 <1.78
09/18/89 <1.56 <1.86 <1.37 <2.12 <1.23 <1.63 <1.17- <1.34 <1.40,

' 09/25/89 <1.59 <1.81 <1.55 <1.91 <1.26 <1.61 <1.35 <1.39 <1.39
10/02/89 <1.75 <1.45 <1.61 <2.07 <1.44 <1.70 <1.34 <1.28 <1.69t

10/09/89 <1.35 <1.58 <1.51 <2.31 <1.17 <1.79 <1.26 <1.24 <1.23|

10/16 89 <1.14 <1.67 <1.58 <3.10 <1.31 <1.35 <0.98 <1.33 <1.38
10/23 89 <1.46 <i.63 <1.40 <1.71 <1.35 <1.37 <1.17 <1.24 <1.64

; 10/30 89 <1.24 <1.71 <1.70 <1.91 <1.42 <1.39 <1.10 <1.21 <1.62
11/06/89 <1.42 <1.84 <1.39 <1.89 <1.24 <1.82 <1.17 <1.21 <1.id
11/13/89 <1.69 <1.75 <1.67 <2.16 <1.39 <1.32 <1.27 <1.14 <1.27
11/20/89 <1.66 <1.67 <1.35 <2.06 <1.23 <1.39 <1.05 <1.34 <1.42
11/27/89 <1.45 <1.82 <1.33 <1.59 <1.22 <1.36 <1.41 <1.21 <1. 4 3.
12/04/89 <1.91 <1.96 <1.47 <2.17 <1.43 <1.27 <1.25 <1.68 <1.49
12/11/89 <1.77 <1.69 <1.79 <2.17 <1.22 <1.46 <1.35 <1.46 <1.39
12/18/89 <1.95 <1.80 <1.55 <2.44 <1.43 <1.63 <1.47 <1.64 <1.45
12/26/89 <1.78 <1.51 <1.12 <1.92 <1.27 <1.47 <1.22 <1.43 <1.16
01/02/90 <1.85 <1.95 <1.58 <2.31 <1.27 <1.48 <1.45 <1.60 .<1.39-

Concentrations indicated are minimum detectible activities (MDAs) under the
particular conditions of analyses; that is. Os-137 may or may not have been
present, but if so, there cannot have been more than the amounts shown.
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Charcoal Cartridge Potassium-40 Activity (E-2 pC1/m ) by Location - 19893

WEEK INDICATOR LOCATIONS CONTROL L00ATIONS
EEDIRQ JAL lill JRL JES._ JP.L 30S2 31&. JHfL JGS._

01/09/89 92.00 70.10 61.90 30.20 56.20 36.90 58.00 39.40 43.0001/16/89 46.90 48,10 50.40 34.70 40.70 31.20 41.70 50.70 50.2001/23/89 49.80 48.40 47.60 38.80 29.80 50.60 40.50 32.00 38.2001/30/89 55.20 45.50 51.90 42.90 32.90 50.80 33.40 65.90 48.5002/06/09 46.40 42.10 36.20 29.90 40.60 47.70 50.60 45.90 47.9002/13/89 38.90 50.00 33.50 51.00 41.20 48.70 33.00 40.90 44.0002/21/89 47.50 38.50 41.90 30.60 42.10 42.20 47.30 67.60 43.6002/27/89 46.80 35.70 44.70 54.10 68.00 63.80 54.40 40.3003/06/89 70.10 52.50 38.40 40.70 44.30 50.20 45.90 66.30 57.8003/13/89 62.80 38.00 45.40 35.60 43.80 $8.80 54.40 58.20 46.5003/20/89 59.70 74.30 43.40 52.00 57.10 60.60 57.90 57.50 64.9003/27/89 35.50 66.70 45.00 47.20 32.20 49.40 33.50 73.50 49.9004/03/89 65.60 47.20 54.50 46.50 48.50 46.70 37.30 56.80 51.0004/10'!" 36.20 57.80 43.90 43.40 54.90 48.60 50.20 50.90 50.4004/i us 49,50 16.20 25.80 44.90 48.30 45.80 36.80 50.90 35.7004/24 te 48.70 43.50 49.70 52.60 39.00 57.10 35.00 48.40 45.10f

05/01/89 42.00 43.50 42.90 36.40 43.30 41.90 44.70 56.90 37.2005/08/89 32.10 C '. 50 41.30 51.80 41.60 57.50 45.30 $2.70 37,40
05/15/89 46.20 31.50 42.10 47.30 45.60- 60.80 31.90 61.90 43.3005/22/89 43.20 42.90 32.70 48.80 63.80 60.00 34.40 48.00 39.8005/30/89 61.90 29.73 45.50 54.40 56.80 47.70 41.30 42,80 48.6006/05/89 38.60 63.20 56.90 44.60 47,50 55.40 45.60 45.30 57.3006/12/89 31.30 41.60 48.30 44.30 51.60 42,00 54. 50 48.90 58.7006/19/89 60.90 53.20 63.90 54.60 36.80 57.90 46.10 53.50 47.4006/26/89 47.90 54.90 53.80 44.80 43.90 41.40 49.60 48.70 44.4007/03/89 48.80 52.90 43.60 60.80 67.60 81.50 41.60 50.90 31.8007/10/89 34.30 49.70 41.10 52.90 61.00 49.30 31.90 44.40 52.0007/17/89 36.40 40.10 52.30 30.20 40.70 60.70 49.20 46.30 43.4007/24/89 48.30 45.70 52.20 49.30 56.10 51.60 46.70 52.90 40.3007/31/89 58.40 56.20 35.00 50.50 44.50 45.40 27.90 51.90 52.1008/07/89 55.70 51.30 40.20 46.60 61.10 50.90 42.10 28.80 52.5008/14/89 39.50 41.50 41.80 33.10 50.10 51.90 29.30 48.70. 48.3008/21/89 47.40 40.70 49.00 58.10 50.20 32.40 49.00 44.40 54.3008/28/89 48.30 35.00 52.00 40.20 38.50 63.30 36.20 44.50 43.5009/05/89 33.20 41.60 20.70 51.40 46.20 25.00 31.30 66.50 33.8009/11/89 40.80 80.00 63.50 57.20 54.50 67.80 56.70 37.60 65.6009/18/89 32.10 78.50 50.30 89.50 59.20 48.50 41.80 49.20 47.7009/25/89 49.60 38.30 51.80 50.70 29.90 42.80 29.80 46.50 53.3010/02/89 47.60 42.00 64.70 54.30 60.20 54.50 27.80 40.60 44.8010/09/89 58.90 46.80 43.30 58.60 49.10 48.80 32.30 61.80 65.4010/16/89 51.30 49.70 45.70 80.70 37.40 43.20 38.80 37.70 48.70-10/23/89 55.90 56.00 47.80 51.60 57.10 51.20 27.20 29.00 38.4010/30/89 20.30 66.80 44.60 71.50 35.40 40.40 41.80 31.60 39.8011/06/89 59.40 47.70 43.00 65.00 25.70 40.80 42.50 40.10 42.9011/13/89 31.90 49.70 51.90 69.30 23.90 51.60 50.3011/20/89 65.80 61.30 36.20 62.60 45.30 54.60 38.70 50.30 58.1011/27/89 53.60 60.50 45.90 40.20 55.30 34.20 67.20 85.30 48.90-12/04/89 45.00 31.60 53.40 79.20 36.10 42.20 49.90 35.40 46.8012/11/89 57.90 49.70 38.40 76.00 45.00 51.30 56.30 54.50 56.4012/18/89 80.60 50.30 54.50 94.10 57.20 67.40 53.10 58.90 60.3012/26/89 46.00 53.30 49.80 63.90 40.50 43.40 41.60 51.00 39.3001/02/90 52.80 46.00 53.10 84,10 47.90 48.70 40.40 35.30 59.50
Concentrations shown are actually-measured values.

A-6

i

s



, , . - .

,

n :
;
;
;

RIVER REND STATION {
RADI0th01 CAL ENVIR0m RNTAL NONITORING PROGRAM ;

Charcoal Cartridge Iodine-131 Activity (E-2 pC1/m ) !3

t

WEEK INDICATOR LOCATION CONTROL LOCATION l

jENDINO..' A41 . AB1 .AR1_ _ AKS .. ..AP1 _AQE2 ALQ_ ..AH!L - .AGS_

01 89 <2.20 <1.90 <1.71 .<1.77 <1.72 <1.91 <1.74 <1.72 <1.98
'

01 89 <1.77 <1.60 <1.51 <1.26: <1.45 <1.59 <1.28 <1.63- <1.66 -j
01 89 <1.48 <1.40 <1.38 <1.44 <1.41 <1.34 <1.45 <1.62 <1.61 !

. 1.66 |01 89 <1.44 <1.56 <1.35 <1.28 <1.49 <1.78 <1.37 <1.52 <

02 06/89 <1.54 <1.43 <1.39 <1.37 -<1.30 <1.64 <1.31 <1.47 <2.03 -

02/13/89' <1.63 <1.45 <1.28 <1.24 .<1.39 <1.40 <1.40 <1.61 <1.40 -;

02/21/89 <1.58 <1.19 <1,16 <i.21 <1.34 <1.28 <1.40 <1.21 <1.60 1

02/27 89 '<1.75 <1'78 <1.76 <1.40 <1.87 <1.72 <1.75 <2.07 <1.98 !.

. 1.43 <1.98 =<1.79 103/06 89 <1.84 <1.34 <1.57 <1.50 <1.36 <1.53 <

03/13 89 <1.66 <1.26 <1.41 <1.30- <1.64 <1.63 <1.56. <1.83- <1.84: ,

03/20/89 <1.60 <1.39~ <1.38 <1.52 <1.65 <1.49 <1.56- <1.90 <1.93 t'
03/27/89 <1.79 <1.70 <1.34 <1.38 <1.22 <1.48 <1.61 <1.64 |<1.88 ,

04/03/89 <2.02 <1.53 <1.61 <1.47 <1.59 <1.91 <1.27 <1.97 <1.67 r
04/10/89 <1.47 <1.53 <1.46 <1.48 <1.73 <1.67 <1.40 .<1.71 <1.95
04/17/89 <1.42 <1.31 <1.47 <1.55 <1.52 <1.60 <1.33 <1.63 <1.67 .

04/24/89- <1.65 <1.36 <1.46 <1.57 <1.54 <1.33 <1.80 . <1.72 1.79 1<

05/01/89 <1.50 <1.28 <1.57 <1.19 <1.43 <1.60 <1.39 <1.66 -<1.62 1

05/08/89 <1.49 <1.47 <1.52 <1.60 <1.37 <1.81- <1.56 <1.88 <1.77 |

05/15/89 <1.53 <1.56 <1.44 <1.57 <1.47 <1.59 <1.54 <1.90 <1.32 i
05/22/89- <1.53 <1.37 <1.22 <1.81 <1.38 <1.58 <1.42 <2.23 -<1.31 1
05 30/89 <1.20 <1.46 <1.34 <1.41 <1.36. <1.60 <1.29 <1.36 ~ <1.45 '

06 05/89: <1.39 <1.77 <1.54 <1.82 <1.62 <1.84- <1.34 <1.48 <1.64 ;

06 12/89 <1.34 <1.32 <1.40 <1.37 <1.46- <1.59 <1.50. <1.33 <1.48 !

06 19/89 <1.28 <1.46 <1.48 <1.42 <1.39 <1.56 <1.36- <1.57 <1.97 ?

06 26/89 <1.51 <1.40 <1.39 <1.32 <1.32 <2.43 <1.25 <1.54 <1.42 1
07 03/89 <1.38 <1.53 <1.47- <1.53 <1.47 <2.13 <1.48 <1.52 <1.57 1

07 10/89 <1,42 <1.35 <1.44 <1.50 <1.31 <1.39 <1.43' <1.51 <1.90
07 17/89 <1.62 <1.41 <1.44 <1.57 <1.48 <1.52 <1.59 <1.27 <1.27 |
07/24/89 <1.34 <1.50 <1.46 <1.67 <1.19 <1.62 <1.39 <1.47 <1.52 '

'
07/31/89 <1.41 <1.38- <1.36 <1.43 <1.45 <1.41 ~<1.45 <1.31 <1.60
08/07/89 <1.69 <1.50 <1.35 <1.40 <1.55 <1.37 <1,48 <1.27. <1.71 1
08 14/89 <1.63 <1.53 <1.35 <1.49 <1.75 <1.48 <1.17 <1.50 <1.21

'

08 21/89 <1.58 <1.63 <1.64 <1.55 <1.71 <1.86 <1.28 <1.50 <1.48
08 28/89 1.31 <1.31 <1.26 <1.54 <1.59 <1.45- <1.27- <1.22 <1.54<

09/05/89 <1.34 <1.43 <1.33 <1.54 <1.27 <1.58 <1.23 <1.31 .<1.44
09/11/89 <1.32 <1.92 <1.91- <2.35 <1.70 <1.90 <1.48 <1.61- <2.03'
09/18/89 <1.45 <1.66 <1.52 <1.90 <1.47 <1.64 - .<0. 99 <1.35 .<1.43 *

09/25/89 <1.48 <1.66 <1.40 <2.15 <1.49 <1.44 <c.99 <1.28 <1.54 a
10/02/89 <1.54 <1.51 <1.52 <1.81 <1.56 <1.74 s ,19 : <1.40 ~ 1.60 :;<

10/09/89 <1.51 <1.49 <1.59 <1.99 <1.72 '1.86 <* 21 <1.51- <1.61 '<

10/16/89 <1.43 <1.60 <1.59 <2.94 <1.50 <1.45 <1.23 <1.26 <1.54 a
10/23/89 <1.60 <1.72 <1.72 <1.95 <1.47 <1.44 <1.24 <1.20 <1.37 '

10 30/89 <1.51 <1.70 <1.41 <1.83 <1.36 <1.34, <1.05. <1.30 <1.46 -

*

11 06/89 <1.52 <1.92 <1.66 <1.94 <1.43 <1.34 <1.12 <1.25 <1.83,

11 13/89 <1.35 <1.56 <1.43 <1.71 1.35 <1.50 <1.43 <1.23 <1.49-<

-11/20/89 <1.65 <1.75- <1.42 -<2.01 <1.45 <1.36 <1.19 <1.24 <1.491
11/27/89 <1.59 <1.53: <1.53- <1.99 <1.55 <1.38 <1.29 <1. 20 ; <1.44 .

12/04/89 <1.36 <1.99 <i.73 <1.79 <1.36 <1.53 <1.77 <2.25' <1.91 t

12/11/89 <1.86 <1.81 <1.74 <1.98 <1.49 <1.23 <1.53 <1.73 <2.17
12/18/89 <1.18 <1.73 <1.55 <2.08 <1.45 <1.38- <1.73 <1.85 <1.86 ..

12/26/89 <1.84 <1.51 <1.60 <1.85 <1.33 <1.34 <1.16- <1.62 <1.61 !

01/02/90 <1.83 <1.54 <2.04 <2.41 <1.53 <1.58 <1.39 <1. 5 5 - .<1.82 j
!Concentrations indicated are minimum detectibic activities (MDAs) under.the

Lparticular conditions of analysest that is, I-131 may or may not have been '

present, but if so, there cannot have been more than the amounts shown.
-t
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RIVkR l@ND STATION !
RADIGIJ0GICAL ENVIHol@#NTAL WJNIl0 RING IN0 GRAM |

Nornalized Ganan-Hay Ikiosure Sunmary (udO
Quarterly Thernoluminescence Dosimeter Results for 1989

J

INDICA 10R
STATION IST Q@ 2ND CIR ,_.JMLQ1B 41H UIE

TAl- 12.70 11.85 13.18 12.47
TA2 14.80 14.04 13.32 13.13
1B1 13.67 12.27 13.11 11.74

'

TB2 13.67 13.72 14.29 13.23
701 12.63 12.44 13.42 12.83
102 11.10 11.30 10.89 11.27
1CS 11.67 11.07 11.35 9.80
TD1 14.22 12.63 12.85 12.86
TD2 13.27 12.08 12.42 11.47
TE1 13.27 12.21 13.22 13.05 ,

TE2 11.85 10.93 10.55 10.29
TF1 12.66 11.25 11.99 12.47
TF2 13.54 12.21 12.82 13.62
101 14.78 12.28 12.99 14.70
102 12.90 11.89 11.85 13.10
1111 10.44 10.02 10.85 10.73
1112 11.55 11.73 11.22 11.47
TJ1 12.50 11.66 11.42 11.70
TJ2 11.59 11.58 11.42 10.29
1K1 12.33 11.54 11.05 11.31
1K2 13.90 11.78 13.38 13.42
1KS 10.71 11.78 D0.64 12.28
TL1 12.63 12.70 12.09 11.89
TL2 11.17 9.97 10.15 11.07
TLS 13.94 12.27 14.13 12.74
1N1 11.65 10.11 10.75 10.64
TM2 14.27 13.01 14.70 14.79
TN1 13.61 12.18 13.09 13.44
TN2 10.97 10.30 10.47 10.01
TP1 13.98 12.79 13.49 13.74
TP2 12.96 12.41 12.84 12.93
191 12.05 12.15 13.52 12.09
7Q2 12.50 12.12 11.57 10.98
19S1 13.64 13.52 13.02 12.65
19S2 12.24 11.23 11.16 11.31
TR1 9.60 9.11 9.55 8.99
TR2 12.54 11.80 13.06 11.47
1RS 13.47 12.31 12.89 12.05

CONTROL

STATION

TAC 12.27 11.47 12.79 13.03
TEC 13.31 11.41 12.22 12.64
10S 12.34 11.98 13.51 12.05
1115 14.34 14.35 14.80 13.79
TLC 11.47 10.00 11.30 10.49
1QS3 11.52 10.69 11.19 12.38
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RIVER BEND STATION
RADIOLOGICAL DIVIRONMENTAL MONITORING PROGRAM

Normalized Gamma-Ray Exposure Summary (mR)
Honthly Thermoluminescence Desimeter Results for 1989

INDI-
CATOR >

SIAT10E R E .JiaB E R EELEEEEE
TA1 4.76 4.16 4.58 4.50 4.26 3.75 3.86 4.72 3.99 4.71 4.20 4.51
TA2 4.20 5.24 4.56 5.11 4.98 4.40 4.34 5.18 4.89 4.66 4.82 4.84
TB1 4.55 5.16 4.73 5.11 4.97 4.32 4.96 5.08 4.34 4.77 4.22 3.70
TB2 4.77 5.04 4.84 4.90 4.80 4.83 4.49 5.27 4.86 5.16 4.82 4.12
TC1 4.34 4.55 4.61 4.71 4.80 4.04 4.27 4.82 5.02 5.23 4.14 4.42
TC2 3.77 4.00 3.99 4.22 3.80 3.67 4.79 4.37 3.54 5.73 3.83 3.60
TCS 3.94 4.00 4.15 3.72 3.77 3.46 4.04 3.79 3.26 3.66 3.41 3.42
TD1 4.69 4.63 4.55 4.81 4.94 4.10 4.68 4.95 4.67 4.98 4.76 4.26
TD2 4.34 4.83 4.51 4.22 5.09 4.34 4.31 4.37 4.39 4.93 4.45 4.60 .

TE1 4.03 4.59 4.36 4.32 4.87 3.95 4.16 4.95 4.33 5.23 4.24 4.17 i
TE2 3.45 3.73 3.69 3.79 4.48 3.65 3.82 3.82 3.58 3.80 3.45 3.60
TF1 4.34 4.69 4.33 3.74 4.26 3.88 4.34 4.57 4.86 4.56 4.14 4.09
TF2 4.09 4.52 4.72 4.36 4.55 4.36 4.27 4.53 5.04 4.83 4.73 4.74 '

TG1 4.66 5.27 4.83 5.09 4.87 4.58 4.42 5.18 4.67 5.03 4.45 5.23
TG2 4.09 4.63 4.54 4.04 4.16 3.74 4.23 4.86 4.43 4.27 4.09 3.70
TH1 3.65 3.88 3.30 3.23 3.83 3,40 3.57 4.02 3.77 3.56 3.83 3.29
TH2 3.88 4.02 3.84 3.72 4.48 4.45 4.01 4.40 3.86 3.80 4.14 3,96 ;

TJ1 3.68 4.77 4.39 4.06 4.11 3.67 4.23 4.21 4.08 3.80 4.03 4.26
TJ2 3.31 3.91 3.58 3.43 4.16 3.03 3.57 4.57 3.30 S.90 3.83 3.42
TK1 3.86 4.31 4.20 4.09 4.12 3.95 3.68 4.57 3.73 4.03 4.14 3.47
TK2 4.07 4.91 4.56 4.44 4,58 4.25 4.06 4.73 4.42 5.06 4.45 4.43
TKS 3.41 4.23 3.98 4.01 4.45 3.83 3.84 4.43 3.73 4.38 3.83 3.69
TL1 3.83 4.63 4.20 4.37 4.16 4.19 4.27 4.76 4.11 4.40 3.93 4.17
TL2 3.76 4.13 3.65 3.36 3.68 3.03 3.56 3.92 3.76 3.83 3.64 3.60
TLS 4.61 5.59 4.60 4.36 4.65 4.13 4.34 4.44 4.52 4.96 4.45 4.43
TM1 3.34 3.73 3.52 3.72 3.93 3.40 3.38 4.47 3.45 3.80 3.41 3.56
TM2 4.55 5.12 4.78 4.82 4.70 4.53 4.55 5.17 4.76 4.60 4'.82 4.63
TN1 4.45 4.91 4.11 4.22 4.45 4.15 4.46 4.86 4.36 4.26 4.66 4.09

L TN2 3.58 3.84 3.46 3.43 3.74 3.35 3.42 4.00 3.38 3.75 3.38 3.91
1 TP1 4.41 5.01 4.43 4.99 4.67 4.34 4.27 4.76 4.83 4.70 4.66 4.09

TP2 4.09 4.45 4.29 4.50 4.12 3.97 4.20 4.72 3.86 4.66 4.03 .3.69
| TQ1 4.27 4.48 3.89 3.74 4.01 3.78 3.87 4.28 4.08 4.43 4.55 3.82
1

TQ2 4.45 4.20 4.08 3.93 4.27 3.97 3.78 4.53 3.98 4.20 3.93 3.87
TQS1 4.48 5.04 4.56 4.82 4.48 4.22 4.90 5.01 4.17 4.61 4.60 4.24
TQS2 3.72 4.37 3.96 4.07 4.29 3.87 3.95 3.91 3.70 4.35 3.47 4.05
TR1 '3.06 3.59 3.36 3.15 3.13 2.89 3.27 3.21 3.05 3.42 3.00 2.95
TR2 4.13 4.00 4.20 4.18 4.29 3.80 3.92 4.47 4.11 4.53' 3.82 _4.01
TRS 4.59 4.62 4.63 4.36 4.67 4.37 4.31 5.25 3.96 4.76 4.27 3.91

CONTROL

STATION

TAC 4.37 4.73 4.72 4.29 4.65 4.13 4.53 4.95 4.36 4.73 4.36 4.63
TEC 4.16 4.45 4.33 4.33 4.45 3.83 3.90 4.57 4.45 4.56 4.00 4.32 >

TGS 4.10 4.98 4.63 4.93 4.84 3.87 4.81 5.39 4.49 4.66 4.09 4.i2
TilS 5.07 5.84 5.15 4.76 5.38 4.78 4.60 5.11 4.60 4.46 4.45 4.74
TLC 3.72 4.34 3.99 3.58 4.38 3.28 3.42 3.89 3.27 3.82 3.84 3.39

|
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Gross Beta Activities (PC1/ liter) in Water | Samples - 1989
{
:

INDICATOR LOCATIUNS CONTROL LOCATIONS :

SAMPLING DISCHARGE

PERIOD SH IN LIE E SE 'E RIAgl

JAN 8.93 15.10 33.50 8.46 <2.84
FEB. 9.55- 8.28 25.79

.
6.26 <2.74

MAR 7.53 6.64 40.66 <2.39 5.27 <2.37- <2.30
APR 7.19 6.15 '50.78 5.51 <3.64
MAY 9.66' 12.31 12.86 10.60 <3.44'
JUN 5.88- 9.02~ 27.09 <2.83 7.55 2.97 <2.71 1

JUL 8.02 5.15 33.66 8.31 <0.62_
AUG 6.73 6.45 .40.39 8.85 <3.15
SEP 9.07 9.87 40.89 3.44 12.64 4.25 3.15
OCT 6.18- 5.80 28.05 9.39 <3.45
NOV 5.69 5.80 31.88 6.62 3.03
DEC 4.48 ~ <3.36' 19.01 <2.51 4.06 <2.48 <2.42

I Distilled, deionized well water (laboratory reagent water).

Samples from SWD, DW, and SWU are composites of weekly grabs; samples from-
Discharge Line are composites of iaurly grabs; samples from WD and WU are
quarterly grabs.

Concentrations are actually-measured values whereas those' indicated as "<"
are minimum detectable activities (MDA's; that is, gross beta' activities-
may or may not have been present, but if so, there cannot have been'more
than the amounts shown).
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Tritium Activities (PC1/ liter) in Monthly Water Samples - 1989

INDICATOR LOCATIONS CONTROL LOCATIONS
SAMPLING DISCHARGE

PERIOD SEQ DH LIE ED M EU BLANK!

JAN <626 <636 982 <635 <629 <639 <635
PEB <768 <783 2158 <743 <731 <746 <736
MAR <860 <869 3539 <872 <848 <881 <869
APR <543 <544 2686 <540 <540 <542 <534
MAY <152 153 1315 <154 <152 <153 <151
JUN 254 <221 1704 <224 <222 <226- <225
JUL <179 <173 4046 <178 -<174 <175 <175
AUG <188 <186 5055 <188 <189 <189 <182
SEP <111 <111 3448 <111 <112 <111 <110
OCT <195 <194 3631 <193 <194 <192 <193
NOV <206 <206 5008 <207 <204 <206
DEC <217 <219 8083 <219 <217 <222 <219

>

Tritium Activities (pCi/ liter) in Quarterly Water Samples - 1989

INDIC& TOR LOCATIONS CONTROL LOCATIONS
S AMPLING DISCHARGE
l'ELQD ED DE LIE ED SHU EU EL6El

QTR1 <554 <557 2212 <872 <554 <881 <541
QTR2 <154 <154 1970 <540 <154 <542 <152
QTR3 <112 <112 4076 <188 <112 <189 <110
QTR4 <221 <220 5618 <219 <218 <222 <222

1 Distilled, delonized well water (laboratory reagent water). '

Samples from SWD, DW, and SWU are composites of weekly grabs; samples from |Discharge Line are composites of hourly grabs; samples from WD and WU are
monthly grabs (none obtained at WU in November; the license requirement for
sampling is quarterly),

i
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RJVER BEND STATION
RAD 10th01 CAL ENVIR0mtENTAL NONITORING PROGRAN

Tritium Activities (pCi/ liter) in Monthly Water Samples - 1988

INDICATOR LOCATIONS CONTROL LOCATIONS
SAMPLING DISCHARGE

PERIOD ED E LIKE @ EW W MAE1

' J AN <619 ' 616 1155 <620 <615 <617 <612<

FEB <781 <782 1569 <779 <780 <780 <775
MAR <576 . <581 716 <567- <577 <553 <571
APRL <579 <575 912 <S74 <579 <576 <571
MAY <561 <557 880 <559 <558 <557- <552
JUN <556 <559 1970 <558 <557 <556 <550
JUL <551 <552 3834 <$53 <$52 <541
AUG <551 <551 3900 <547 <546 <547 <542
SEP <556 <561- 3290 <555 -<556 <557 <549
OCT <568 <565 5467 . 570 <568 <568 <563<
NOV <565 <555 2318 <553 <S58 <555 <547
DEC <565 <565 2613 <567 <570 <566' <558

Tritium Activities-(pci/ liter) in Quarterly Water Samples - 1988

_ ._1910ATOR LOCATIONS CONTROL LOCATIDM_ -
SAMPLING DISCHARGE

PERIOD ED E LIE W SG W Mag!

QTR1 <565 <563 1005 <779 <564 <780 <547
QTR2 <567 <566 1275 <574 <570 <576 ><548
QTR3 <566 <570 3635 <555 <570 <557 <564
QTR4 <592 <586 3173 <570 <588 <568 <577

2 Distilled deionized well water (laboratory reasen; eater).

Samples from SWD DW, and-SWU are composites of weekly grabs;. samples from
Discharge Line are composites of hourly grabs; samples from WD and WU are
monthly grabs (none obtained at WU in July; the license' requirement'for
sampling is quarterly).
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RIVER BEND STATION
RADIOLOGICAL ENVIRONNENTAL MONITORING PROGRAM

Tritium Activity (pCf/ liter) in Quarterly Water Samples - 1987
a

INDLCATOR LOCATIONS CQETROL LOCATIONS
SAMPLING DISCHARGE

'

.

l'IRl0D SED .QW LIEU D EU W ILLANK1

QTR1 <444 <445 791 <442 <444 (442 <442
QTR2 <483 <447 1799 <477 <478 <476 <475
QTR3 <475 <477 995 <484 <480 <478 <475-
QTR4 <604 <593 973 <600 <602 <601 <592

,

Tritium Activities (pCl/ liter) in Quarterly Water Samples - 1986 '

INDICATOR LQCA110NS ._00HIRQL_10fATIONS
SAMPLING DISCHARGE

l'EELOD ED M LHE ED !!W W lilANK
,

QTR1 <4 54 <449 <452 <446 <452 (446 <442
QTR2 <448 <462 851 <448 <443 (440 <449
QTR3 <441 <442 1368 <446 <435 <443 <433
QTR4 448 <444 849 <442 <445 <438 <438

A istilled, delonized well water (laboratory reagent water),D
,

Samples from SWD, DW, and SWU are composites of weekly grabs; samples from
Discharge Line are composites of hourly grabs; samples from WD and WU are
quarterly grabs.

>
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RIVER BEND STATION
RAD 101AGICAL ENVIRONMENTAL MONITORING PROGRAN !

'Gamma-Emitting Nuclide Activity (pC1/ liter) in Water by Location - 1989

BERYLLIUM-7
i

IEICATOR_LOCATIOES _CQHIROL_ LOCATIONS

DISCilARGE
i

EERIOD SED DE LIE ED SW EU

JAN 9.73
OCT 6.08

:

POTASSIUM-40

1RDICATOR_ LOCATIONS _CQHTROL LOCATIONS
:

DISCilARGE
Ef219D SED DE LIE ED SWV EU

JAN 26.70- 21.80 12.40
FEB 12.80 21.60 16.80 11.60 i

MAR 13.60 14.10 17.00 17.20 17.70
APR 15.60 18.00 20.00 15.00
MAY 24.50 17.40 7.05 18.50
JUN 22.70 9.86 13.20 11.90 16.40 7.49
JUL 15.20 15.90 19.10 14.50
AUG 10.90 16.30 22.70 17.50
SEP 13.40 14.40' 34,50 17.50 18.00 13.80 .

OCT 14.40 18.00 31.60 17.20 -

NOV 15.60 16.40 31.50 15.60
DEC 17.80 14.80 25.00 16.50 20.70 20.60

,

CilROMIUM-51

INDICAIOJLIAQAT]ONS CONTRQL L0 CATIONS

DISCllARGE
EERIOD SW DH LIE HD SWU EU

JAN 372.00
FEB 353.00 ,

MAR 313.00
APR 107.00
MAY :
JUN 15.50 ,

JUL 27.60 >

AUG 136.00
SEP 49.80
OCT 83.10
NOV 85.90 i

DEC 92.90

v

Concentrations are actually-measured values, whereas those indicated as "<"
are minimum detectable activities (MDAs) of nuclides for which the 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 than the

*amounts noted).
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RIVER BEND STATION
RADIOLOGICAL 13VIRONMENTAL MONITORING PROGRAM

Gamma-Emitting Nuclide Activity (pCi/ liter) in Water by Location -1989
MANGANESE-54

INDICAIQ gS JQNTROL LOCATIONS

EERl0D ED DH LlE ED SWU E

fis 21:8' 1:2| f:tt If:ff
f :'>j t:92 31:12 f :ll

<2.45<1. <1.8 21.20 <2.21 <1.7MAR

AH t
<' 58 <1.52ilit t :l4 1: i|.:12 f:lj

<1. 1 2 <1.6AUG <'

.|9 g 9 ;;9g
<1.x<1.68

3;1
285 i : ,

BBE f:lIf f:26 21:li <1.732: <1.65

COBALT-58

INDICA 10 g ,g g g S CONTROL LOCATIOM

EER10D ED DH LLE ED SWU E

fis 21:11 3:92 <!:tB :f:48
MAR <'.85 <1.81 <2.40 <2.33

AN E:lf b:8t jg:.O <2.!O9 2 1:8
72ilit t

:k9 i:X !!: * < ' " 1:tf ' ' "

2.b)AUG <1. <1.8 <1.76

85 f:P i :9 21:31
< ' "

t :98
< ' "

g
$0E b:b4 b:$8 3: 8d <1.73 b.80 <1.84

IRON-59

INDICAIDILLOCATIONS 30RTROL_LOCATIOE35
v1SCIIARGE

El;RLOD ED DH LIE ED SWE E

fis !!:82 2:1 16:h.11 :!:1
MAR <4.04 <4.4 62 <4.62 <4. 2 <5.10
AH :!:t: :t:1 <t:lt :!:8
ilit 8 :26 n:it <f:22 8: 3 <3 36<6 <3 "

AUG <4.24 <4.29 .36
<3" <g . ,4

85 8 :11 n:14 a:11 :3: 'l <3 6

BBE n:12 :!:82 <i:t! 8.IB<3.93 <4.37
..

??: afklaAA ::t ;fatt1""Enf*qc tica}lons (that is, the nuc1kdes may ornDu " t n2rfa": Br* his!"t!*!n tv'Ts'
" a

s

arerequiredbyRilSTechnicalSpe
m (rg ge u|enpresent,but i so, there cannot have been more than the -.
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RADIOlh0lCAL VI O NITORING PROGRAM

Gamma-Emitting Nuclide Activity (pC1/ liter) in Water by Location -1989
COBALT-60

INDICATOR S _Q0NTROL LQfATIQM,

l'ERl0D EED E LIE ED SWE W
fhN N* h N.'!3 50.hb N:1 h'. 60MAR <1. 4 <0. 8 <2.57 <2. <2.84
A'h 8: i:d 68:19 -| :i
Siit 1: |:J "ll:ll |:

<' 8'<' 76

$f !*! d!O8 |i$ !! d <2.o!
'' 87

BBE f:31 <i:11 18:!8 <i.n f:11 <i.83

ZINC-65

INDICATOR g g S _.QQRTROL LQCATIONS
PERIOD SED E LLE ED SWU EU

lil! 12:28 t:32 ||:' 8:ljMAR <g.6 <.8 <4.99 <4. <5.23.

kh 3'h h'k
' '

<.6 < . 6'

:llis 3 ,: } :3: 1 #:11 <3 57 8: I <3.62
<d92AUG <}.6

<3. 8k>3:g; <3.52
<3. 6

BSE 3 :26 3:t 3:g3 <4.,5

BBE 3 :81 8:Bf it:ft <3.86 8:8 <3.96

NIOBIUM-95

INDICAID ,ggS _qQNIRQJdQCAllDM
l'ERIQD EED E LIE ED SWU W
les 3 :11 8 !! 3 :12 3 :11*
MAR <2.16 <2.88 <2.96 <2.50 <2.41 <2.68
hh 3* h h* h b:hl h'.kh. .

M 3:93 3 :18 3:[>t 3 :44
<' 75< ' "

AUG

<2.3} 3: 2 3:at <i.82
<2. O <2. 6 <2.12

8SE 3:1 g gg <i.84
BfE 3:ll 3: I 3 :11 <2.20 3:1! <2. u

Et"':? kin! 3' stat?!""!! min"' nnu
n; at"Las "{e""8Jne**ntt fi'{dPtd}"at nt" ia"* lh' alaiju*inity'f,e

S

?"*c!!M i A N t e"" 'ri*t d"Y ntamounts noted

i
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Gamma-Emitting Nuclide Activity (pCi/ liter) in Water by Location -1989
ZIRCONIUH-9s '

I)'DICATOBggS CONTRQL_LQQM10E

EERlGD ED DH LIE D SW W

:'l:|7fes 3 :26 8:|| :!:lj i

<.hMAR <3. <. <4.2 <4.10 <4.34

8 :96$N :: ::12
||::18: |j { ;g[

<2. n :g <2.84
Stif :: ::tt
$$ !! !i|8i !>i81 <2.88 <3.23

BBE ::! : :6 : :11 <2.96 :$ <3.48

10 DINE-131

INDICM DB g g S _GQH RQL LOCATIONS

EEEl0D ED DW LIE D SE E

fis 3 :12 3 :21 3 :31 3:tf
3 <2.40 <0.66 <1.98 <0.71

< .|4 3:l'
MAR <2.1

:::|11
AD 3:1 3:::
diit 1: : :') 35|j {{jg|

< 65 < 7':: :

85 !!! !!! !!9 <i.27<1.24

3:l!HEE 8: 1 3 :11 :::sf <i.23 <1.18

CESIUM 134

INHLCRQE g g S CONTRQL_LQQM10M

EtatQu an a uE n __aw w
fel 3: 1 3 :92 3:'3! 1:6.g

E:{ <f.40 <2.31 <' .2 <2.38MAR <' <1.

$E l : 2 7 IP: 3$ : :Y
Jilt ::: * ::: :: :01

<' 52 :: gg <i . a'

AUG <1.4 <1. <' .96

<1. l13
:::|A :::||

85 <' 83:: :9] :: : t <' 8'

E0E :$ E:$ : :Id <1.57 I'IS <1.70

EE"*EY$I"$k U$t$ ia$ie"*c!Iviiie"'PNDI*f"Ef'n#'il0*" f$E' h $Se n$$yc s

"U !, t"A!d '{epS IENE' $18ff N! "hd$"*c $N"! Abe*!||eII"$ rPEd*YdE
I

r t
amount.s noted
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RIVER BRND STATION
RADI0lh01 CAL ENVIRONMENTAL MONITORING PROGRAM

Gamma-Emitting Nuclide Activity (pCi/ liter) in Water by Location -1989
CESIUM-137

INDICAT01 ,ggS _sMIROL LOCATIONC
FIR 10D ED DH L1E ED Swo EU

fes :1:e2 :!:21 :1:$8 ff:1MAR <1.68 <' .80 <2.49 <2.21 <1. 1 <2.51
A'd f:li f :89 :1:tt f :2
Siit t :8 5:lt :!:12 <' 58 i:lt <' 8

^"j! f
7

:.1 1':t f :83 l':I'$bT <i.74

I:h
<i.75.$ <' <' .1<' <' .

USC I:$ I1: I 9 <1.66 I:1 <1.84

BARIUM-140

INDICATOR}.g g gS .,QMIBQL_LRCATIONS

FIR 1RD ED DH LIE ED SWU W
ffs :1|:l8:ll:t :2;;<16.gg <10.20

;g;gg
MAR <1 .70 <18.

<1}.0011:18
<11.20

A'd 18 f 1: 8
i 1:19f 1 8

|1: 8
SBt i8: : |i8:8 < 5 47

1'8:k0'8
< 5 45

AUG <13.50 <18 <14. O

'B:181|.O$*|l'l:12 1'B:88
< 8 '7

<12.
BB *7'

:
1$ko l3'$0NOE l$:98 <13.70<11.80. .

LANTilANUM-140

INDICAI ,ggS ,_QQBTROL LOCATIONS

PER10D ED DH LIE HD SWU HU

ik5 1:)$ }g$$ $ *. N:2k
gR <Q 6{

<. <4.45 <7.0g c5.21
MAh <h.k6<7.12 <7. 9 <.
Silt 3:tl :!:,8 ::9 <2.19 g;gg <2.55
AUG

<|.54 <l.73:28<4. h20
<5.2

BM |:91 ||:t 22:8
<3 56: <3 48

Bis 11:BR |l:ll 16:$1 <4.93 h*l <4.82

i A ft m tt a C \' ID 0 nuC d O h i i an"aIy t.
a * 11 ) lla te T e1 l $O 1 C 0 la\'c )een Ore han L eannounts noted .
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RIVER BEND STATION
RADIOlh0ICAL ENVIRONMENTAL MONITORING PROGRAM

Gamma-Emitting Nuclides in Sediment (pC1/kg dry) by Location - 1989

BERYLLIUH-7 POTASSIUM-40 00BALT-60

EERIDD DQWNSTREAM UPSTREAM DOWNSTREAM UPSTREAM . DOWNSTEEAM UPSTREM

JUN 492.00 15218.00 15465.00
NOV 331.00 15821.00 15675.00 76.40

CESIUM-134 CESIUH-137

EER1@ DOWNSTREM UESTEEg DQW._NEIREAM UPSTREM

JUN <15.10 <11.30 123.00 47.80
NOV (14.60 <12.80 76.40 52.30

Gamma-Emitting Nuclide Activity (pci/kg wet) in Fish by Location - 1989

POTASSIUM-40
DOWNSTREAM UPSTREAM

ELElDD U U U lh U $2 O O
MAR 2794 3265

:APR 3224 1
NOV 3250 4069 2514 2837 2207 1940 2675 1942

MANGANESE-54
DOWNSTREAM UPSTREAM

EERIDD #1 B D fi U U U fi
MAR < 3.22 <24.80
APR < 3.73
NOV <17.40 <16.10 < 4.03 <17.70 < 3.24 <13.60 <16.60 <15.70

IRON-59
DOWNSTREAM UPSTREAM

EEEL@ #1 M D 1A U M D U
HAR < 9.11 <47.8
APR <10.00
NOV (44.00 <39.90 <i1.80 <52.80 < 9.30 <36.10. <47.80 <42.60

i

COBALT-58
DOWNSTREAM UPSTREAM

EERL@ U $2 O 11 U U M f4
MAR < 3.52 <21.20
APR < 3.64
NOV <17.60 <17.10 < 4.27 <20.90 < 3.06 <13.20 <19.90 <19.20- !

Concentrations are actually-measured values, whereas those indicated as "<" are minimum
detectable activities (MDAs) of nuclides for which the analyses are required by RBS Tech-
nical Specifications (that is, the nuclides may or may not nave been present, but if so,
there cannot have been more than the amounts noted).

A-19

J



q- ;
\ ,

RIVER hEND STATION
RADIOth01 CAL ENVIRONMENTAL MONITORINO PROGRAM

Gamma-Emitting Nuclide Activity (pC1/kg wet) in l'ish by Location - 1989

COBALT-60
DOWNSTREAM - UPSTREAM

PERIOD fl 12 O f3 fl. f2 D M
MAR < 4.11 12.30 '

APR < 4.61 '

NOV <21.30 <17.80 < 5.16 <21.00 < 3.93 <16.40 <21.50 <18.70,
;p .p ' 1
t 6 -|

ZINC-65 t, .( l
DOWNSTREAM (JMTREAM ct . |

EElDD $1 f2 O $1.
-

.

'O O Yf' g/$1 1
- -

:

MAR < 9.81 <51.30 ,F 4,'

3

! l , 4 *t
(APR . <10.20

NOV <43.50 <42.20 <12.30 <41.70 < 8.69 <34 WO < .40 <40.60

CESIUM-134 .

*IDOWNSTREAM UPSTREAM e
EMIDD #1 12 0 $1 fl \R ,DI is3

MAR < 2,82 <19.70
. . -) !

' 'APR < 2v95 j
NOV <16.50 <15.10 < 3.67 <16.00 < 2.46 <13.90 <16.70 <14.70 '

CESIUM-137 'E
'IDOWNSTREAM

'

' UPSTREAM<

PERIOD #1 il D #1 fl f%. G - M
)c,MAR < 3.20 <20.30 .

APR s.3.35 (
NOV <19.40 <i6.00 2.09 <16.70 2.74 <13,40 <17jf0 <15.40 .

1, 8 b/
,- ?

Concentrations are actually-) measured values, whereas those indicated as "<" are minimus -

,

detectable activities (MDAs of nuclides for which 'the analyr,es he required by RE6 Teh.fr-
nical Specifications (that is, the nuclides may or tray not have been preseta, but bf so, Vj
there cannot have been more than the amounts noted).

\

(
'

.I
.\

\ )p

b,
.('

.,

/

. ) [

:) . i

'. ( , j ',v r

}r ''
O

d.s , 4
4
' pi 3s ,

A-20 -
j

s

.!Y



. y"
i

h, -f
, '
, ,,

. o
i.IVER BEND STATIONi'

RADIOLOGICAL ILWIR0hWENTAL MONITORING PROGRAM

Camma.Reitting Nuclide Activity (pci/kg wet) in broadleaf Vegetation by Location 1989
I

DEkYLLIUN.7

"j , _ _ , , , , , , , INDICATOR tht&HDES , ,, J gig 0L LOCAT10H8, ,,

; i |
. th4JHDQE, .RR$ CARDEN 82 ,.AECOLA PENITENTI ARY-

f1MQD 91 42 43 41 et 43 41 02 43/ *

JAN ' 70 4n, 403.00 ;54.00 315.00 124 00
~ -f ,

FEB - 502 00- 19740 264.00 396.00 713.00
MAk =)i0.00 452,09 166.0% , / 3a 00 339.00 669.00
APR 122.00 258.09 10n NO 325.00 125.00
MAY 561.00 283.N - 64 y D 461.00 322.00 '

JUN 349.00 538.00 . ,, (46JJ0'J68.00 647.00 396.00 1446.00c.
,

JUL 2111.00 ' / G,14.00 854 00 B30.00 3141.00
,

AUC 1094.00 1536.06 1505.00 165 00 203.00 162.W 620.00 1999.00
SEP 1214.0J 364.00 12f,. 00 116.00 i 127.00
OCT

137.00NOV 818.00 161.00 168.00 414.00 200.00Dtc 287 00 367.00 148.00 212.00 706.00
3 1 1

(
POTAssitH.40,

,,

IEMIA10ll.pCAuf NS _ . COEIRQL._LQCAHONS _R51.f.ARDIE t1 _ RRS.l&Rn1 L t2 . ANDOLA PE R IgMU ARY.. _nnDD n , -n n ei n n .i .2 3

JAN 4290.00; 362C.00 2540.00-( 4370.40 '3010.00 2520.00 2520.00 4060.00 4150.00FES ('o60.00, 4420.00 2975.00 s p240. 00. 4Mh.00 4188.00 2340.00 2320.00
' dA A' \ 2525.00 3032.00 3168.00 t1403.00

3t{'.00 IL27 00 5920.00 6341.00Art 3355.UU 3241.00 3061.00 3584.00\ 40 .L00 11,460 00 4398.03 3490.00 '
MAY 2d95.00 310.00 3760.J0 4704.00 ' 3t;26.00 2486,00
JUN 224 .00 5854 00 369h00 3133.00 f t 87.00 2731.00 6342.00 5635.00 7790 90 's

)

( JUL 2364.00 3391.00 4329.00 3531.00 &/31.00 2714.00 5596.00 6570.00 4320.00Abt i 3663 00 2800.00 3872.00 3971.00 2610 00 3339.00 8114.00 7218.00p* F950.00 4057.00 4821.00 3452.00 4344.00s 55?A.dCi 6088.00 4345.00 4976.00tk' \ ' 3267.00 3570.00 3315.00 4598.00 3568.00 W (.03 4005.00 2825.00 5678.00NOV ' ( 4171.>00 4682.00 3571.00 4189.00 4679.00 360.00/ 3127.00 3678.00 3701.kt
,

5551.fm J , 'AJ86.00 * 4866.00
DEC 4330.00 3333.00 5831.00 3719 00 5768.00 ,s

2ik.00 ',
|' j /,

'

11nc.69a .U1 g
.I" INDI.d TQEl0CAHON$ . . . _ _ . -

, . . . . COEIRQL l0CAURES )f EBS_ G&RDELUq ,( 4 RBS SARDEA.JL
\ ANCOLA PENITEhflARY ,[f~g

I-
M11DD ll 42 43 81 42 'l 93 $1 42 93)

JUL if ! \' 9.66
,

h i 3i ,-
.Sampling requirement for vegetation la one sample of each of thren dif f erent types from each t

lod.t ton per month. Due to lack of availability. only/ wo contros Qamples were obtained in
February. March. April, May and August) while only two idamples Me avullable from 02 during May.

.e '

Cmeentytt ) ma are actually-measured values whereas those indicated sa "t" are minious detectible
;' ' , '

at. tivi 6a (MDA's) of nuclides for which analyses are required by RDF. Technical $pecifications.
(that is, nuclides may or may not have been present. but if so. there cannot have been more than
the amounta noted). ''
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f;RIVER BEND STATION-
RADIOLOGICAL ENVIRONNEFTAL MONITORING PROGRAM '

i

y
'Camma-Emitting Nuclide Activity {pCifkg wet) in Broadleaf vegetation by Location - 1989

1,

10 DINE-131 p

IRWh Qf.Mhh5 CONTROL LOCATIONS. , _ , ,

'Eg$_CARDEN 41 JPLGA)tJE JJ ANCOLA PENITENTIARY'

ngMD 01 82 83 =41 12 , s#3 , el 42 43
,

JAN <21.80 <23.20 '<21.20- <22.30 d24.30 <21.20
'

22.20 <22.80 <22.60-<

FEB <26.20 <26.50 <28.90 <23.40 ><20.50- <26.20 (26.60 _:(22.90
. MAR- (26.80 <27.80 <28.60- <28.40' (25.90- <20.60 <37.20' ~<33.50

APR <28.30 (29.10. <30.10 <31.40 <29.601 <25.70~
<25.80 </4.90'
<23.20 c25 40

MAY <25.30 <25.90 <21.70- <25.80
<26 40 q|,46.80<28.60

.

<37.00: <37.20 <30.60JUN' <26.10 $26.90 <25.50 <25.50
JUL <25.50 <26.30 <27.10 (28.90 <24.30o ,428.00 ' < 2 9. ?O , ~ <26.80- <28.30
AUC <28.16 '(28.30 (31.80 (29.00 :<23.09 N28.80 T5.101 457.00
SEP (25.10 <29.90 <23.40 <25.10 (Z7.30 <27.00- 60. 00 E <.'t B . 50 - <26.50
OCT 429.50 <26.60 <28.10 <30.t0 <22.80- <34.60' (14;D0 3.<21.10 . <27.20
kov (31.60 <21.60 <30.00 <24.00- <27.10 <25.20

.<28.10 ,i (29.80<33.50 - <34.60
DEC 26.50 <14.90 <26.60 <24.50 <24.60 d5.40 ' <30.10 <34./0< y_

',y ;

CESIUM-134
,

n

I INDICATOR LOCATIONS CONTROLf 1QNS, ,

ABS CARDEN 81 khS Agpg3*L .jf ANCOLA PyRUEFTIARY . . .
MEF9 al #2 83 31 $2 #3 el- i st ' . #3j ,

JAN (23.30 <25.70 <28.40 <24.10 <26.80 <25.70 , a26.20 < 2 9.%0 <26.60
FEB <34.90 <27.30 <30.10 @0.40 <24.60 <27.20 + -<29.10 (24.20
MAR <28.90 (25.10 <33.50 , (:.0. 50 (31.00 <24.70 '' <30.00 <28.70 ,

APR <30.40 <36.10 -11.20 1 <31.00 (34.10 <27.80- <16 70 (28.90-
MAY <26.00 <27.80 <28.30''< <W.20 <25.20$

#<29.14
1 '<25.60

JUN (29.90 <24.00 <27.90 ( @ l.30 <27.20' f30.50 39M0' <35.36 <34.50
JUL (28.40 <2% B0 <27.90 <3:1. 80 <31.40 <29.30 ('J2.50 <30.30- <27.30-
AUC < 31 J0 < 3'1,60 <30.80 <32.60 <30.50 (27.70 <28.80' <58.80
SEP <31.101 <28.90 (30.20 <30.80 <33.30 <27.20- <25.30 .<28.30 <28.50
OCT <29.70 <33.90 <25.90 <34.20 <26.40 <29.00 <25.70 <26.50 (27.90
NOV <35.10 <26 80 <30.40 <34.40 (29 80 <27.80 (26.90 <28.30'> (31.10
DEC <30.00 <15.70 < 28.4 0 <29.90 <27.00 <40.10 <27.70 <28 20 1 < 2i'. 4 0

t e

'CESIUM-137

INDICATOR LOCAT10F.S CONTM L LOCATIONS
RPLf1RQQL #1 _ g RBS CARDEN 82 ANCOLA PENITENTL1 E _B810D #1 42 83 fl #2 83 81 42 ; I 44

'

JAN <23.60 <28.40 (29.90
', < 3

' <29 60 <25.50 <32.74
>

<20.30 <33.70
FEB (34.40 <30.30 (30.80 <27.90 <24.20

. <25.20
<27.60 <35.00 <27.10

MAR <d6.50 , tS2 50 <33.20 <30.00 <27.60 <22.00 <36.20 <29.10
APR <37.50 <33.40 <34.20 <34.00 i<33.30 <30.40 <31.20 <28.60
MAY

. <32.50 <31.20 <36.90f <31 20 'j<30.00' <36.20 <20.20<37.10 14.90 <31.00 <31.60
J t'N <40.00 <31.20 <3620 (40.20 <36.50
JUL (32.90 <33.30 <35.84 <32.30 d32.50 <30.80 <36 50 <27.20 (31.70
AUG <36.60 <34.40 <35.64 " <d2.10 p(31.80 <30.40 <37 70 <64.10
SEP <31.00 <40.00 <34.76 <30.90.c<33.40 <30.20 (28.80 <29.30 <29.40'
OCT <32.63 <34.90 < 32.20 ' <32.30 (29.50 <36.70 -<26 10 <31 80- <32.80' 35 4G <38.20 <35.90 <34.50 <31.20 <30.30 .<29;80 (33.60 <37.20NOV <

DEC < 2 9. 0 6.70 <29.00 <30.30 <28.60 <41.10 <29.30 <32.70 < 2 9. 20

Sampling rquiree. tit for vegetation la one sample of each of .three dif ferent types from each
location per month. Due to = lack of availab* tity, only two control samples were obte.ned in
Februar> < , March. April. May, and August i w tle only two samplen were available from d2 during May.

Conevatrati$ns are actually-measured values whereas those hidicated as "<" are minimum detectible
activities (MDA's) of nuclideo for which analyses are required by RBS Technical Specifications

' (that is, nuclides may or may nt,t have been present, but if.so, thoro cannot have been more than
the amounts noted).
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RIVER BEND STATION-

RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1989

1
, .."

' APPENDIX B'

/.. .

,

Summary 'of Preoperatlon_al 'REMP (Itaseline) Results .
7 ,

l .
i

i.

'| Table'B.1 summarizes the results of preoperational radiological envi-
ronmental 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 i

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

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

| Nedium or- .| Type and | Lower 7 4matj All Indicator j Location with Highest :| Control- | Number of |

Mean (f)2 || LocationsMean (f)2 ! Beported |-1NontoutinelStatione | Annual Mean| Pathway Sampled | Total Numberl of 1| Mean (f)2 Name! (Unit of | of Analyses! Detection |
| ,,,Reasurgngat) ! Perlo m d ! (LLD) ! Ranae !Digid Dir.! Ranae ! Ranne ! Results |
| Air Particulate { Grosa Beta j 0.01 | 0.03 (752/759) iAQS2 10.03(146/158) 1 0.03 .1 N/A !

| | (1086) |I | 0.01 - 0.09 15.8 km NW | 0.01 - 0.09 | (326/327) 1
3! (pci/m )- | | 1 : ! 0.01 - 0.08) |

1 1 | t 'l ! !- ! !
! ca-134 |- 0.05 | ALL (LLD | | | ALL <LLD | N/A |
| (95) | 'l | | ! : l~

l | | | | | ': |
! co-137 | 0.06 ! ALL <LLD | | | ALL <LLD ! N/A !

j ! (95) ! ! ! ! ! ! |

|AirRadiogodine! 1-131 | 0.07 | .ALL (LLD- .| | j ALL <LLD | N/A |
! ! ||JDC1/n ) ! (10!is) ! ! ! !

.

.: Direct (TLD) | Gamma | | 6.8 (1018/1064)| TM2 1 7.8 (27/28) 16.7(139/150){ N/A !
1 | Monthly | .! 0.7 - 19.3 14.2 km WSW| 3.2 - 16.2 | 0 - 27.8 |- i

(mR Total) i (1214) t : ! ! -| | |
3 3

| | Camma ! ! 19.03 (404/418)! 701' . | 27.5 (11/11) |18.9 (51/54)! N/A |

| | Quarterly | | 6.8 - 32.1 11.6 km SE | 12.2 - 27.6 ) 6.5 - 23.5 | t
! ! (472) ! ! ! ! ! -f !
! Surface Water i H-3 i 2000 | ALL <LLD | | | ALL <LLD j N/A !.

| | (24) ! | | | | | 1

I (pcl/ liter) | | | | t | | t
| | Mn-54 ; 15 | ALL <LLD | | j ALL <LLD | N/A !-
| | (68) | | | l. | | | j
| | | | | | ! . 1 |- 1
i ! co-58 | 15 | ALL (LLD | | | ALL <LLD ! N/A !

^

| | (68) | | j j | 1 -|
| | | | | 1 | | |
| | Fe-59 | 30 l ALL <LLD | | | ALL (LLD i N/A .| l
| | (68) | | | | | | [

| | ! | | 1 | |- j

| | co-60 | 15 : ALL <LLD | | | ALL <LLD ! N/A | i
!

| | (68) ! : | | ;- | ;
! | i | | | | . | | <

| | 2n-65 | 30 | ALL <LLD ! ! ! ALL <LLD ! N/A i i
!| | (68) ; | 1- ; |

! ! | | : : : .

! | Nb-95 ! 15 i ALL (LLD ! ! ! ALL (LLD | N/A | |
| : (68) ; ! : | ; | r
'

! I I i | |
- .: i !

'l | Zr-95 | 30 | ALL <LLD j .- | | ALL <LLD | N/A | I

! | '(68). | | | .| | | | j
! : : : : : : !

1 | 1-131 ! 15 | ALL <LLD | j' | ALL.<LLD ! N/A .! !
! ! (68) | | | | | | . ;

: |~ | | | |- -| '!
| | co-134 : 15 | ALL <LLD | | | ALL <LLD | N/A |
| | (68) | | | | | ; g- |
| : | | t | | | : i
i ! co-137 | 18 | ALL <LLD | | | ALL <LLD ! N/A !. !

! | (68) | | |. | | | | 4

: ! | | | | | |- | -

| | 8a-140 60 | ALL <LLD | l' | ALL (LLD ! N/A | |
| | (68) | | | | | | j
| | ! | | ! ! | |
| | La-140 | 15 | ALL <LLD | | .ALL <LLD ! N/A | r

| | (68) | | | | ; ; j )
i i | | | | | 1 | f

! Gross Beta! 4 | 8.1 (23/26) | SWD | 8.1 (23/26) ! 7.8 (24/26)! N/A | $
! | (52) ! | 4 - 12 ! 4 km | 4 - 12 ! 5 - 13 ! ! 1

f f ! ! downstream! ! ! j
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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 1

! Medium or .I Type and -jLower Limit | All Indicator 1. Location with Highest ! Control | Number of-l a

- | Pathway sampled | Total Number! of 1| Mean (f)2 | H88R.,| (Unit of | of Analyses | Detection |-
. Annual MeanStations |

Mean (f)2 ]| Locations
|Nontoutinej '

Mean (f) | Reported [
'! Measurementi ! Performed ! fLLD)- 1 Ranse ! Diet./Dir.! Ranne ! #= ame - ! Resulta |

9 '| Groundwater | H-3- | 2000 i ALL (LLD ! | 1. ALL <LLD .I N/A !
- (pcl/ liter) I (24)- | .!' I : 1. I 1

| | | | | - ! I;

I : Mn-54 1 15 ! ALL <LLD | | | ALL <LLD ! N/A |.
! (22) .: | 1 | -l i 1

| 1 | I | 1 1
'

| | co-5s : 15 : An <nD | [. : ALL (LLD -l- N/A
: : (22) ! '| | t | | |

: | . ! I i |- | . | |

t I re-5d [ 30 | ALL (LLD. -| | | ALL <LLD | N/A |
| | (22) ! : ! ! !- |

'

|
! i :- | |

| . ALL <LLD N/A l.
- i |

| | co-60 | 15 | ALL <LLD | |
.| (22) | | .: ! : ! ,|

| | | | 1 : I - !
: 2n 65 : 30 . | ALL (LLD : ! | ALL <LLD | N/A. |~
: (22) : 1. : : i ; |

| | ! l | | | 1
| | Nb-95 1 15 i ALL <LLD j j | ALL (LLD |' N/A. |
1 : (22) ! : |- |
1 | - | | ! ! - . -

: .zr-95' 30. l. ALL <LLD ! | | ALL <LLD |; N/A
: (22) 1 : : : : : 1 !

: : 1 'l ! | j4
.

| ALL (LLD |. -| | A G (LLD | N/A .|! ! 1-131 | 15
: :. (22). | t ! | : -| ;
s : . ! ! I | t . | :.
: co-134 1 15 |- ALL ( MD ! | l' : AM (GD | N/A |
| | (22) | | : | t | l,
! ! ! ! ! ! - 1

~

-|
| | cs-137 18 i A n < LID : ; AM (RD ' ! N/A |
! | (22) : | | | | ; :.I' : : : : i | - i
! Ba-140 | 60 : ALL <LLD | | l' ALL <LLD !- N/A
! | (22) | | | |- !

-

|
:-

| | ! | | ! ! ! . |.| La-140 -|- 15 | AM (MD ! ! | ALL <LLD ! N/A- |
1 : (22) : 1 1 t. |
1 : i | t . i |
: .: cross Beta | 4 ! 4 (5/12) | WD- | 4 (5/12) | 6 (2/3). | N/A. |
: ! ils) ! ! 2-8 ! 470 m sW ! 2-s !- 3-9 !

4

3| Drinking Water | H-3 ; 2000 | ALL <LLD | | | ALL <LLD | N/A |
| (la) : 'l | || (PC1/11ter)' | | | | | |~ j [
i Mn-54 | 15 -| ALL <1LD ! ! ! -ALL <LLD. | 'N/A .| ,f

| ! (40) | 1 | | | | -!.
i : : | | |' . 1.

co-5s | 15 | AR (RD | | | AG (MD ' | N/A. - j'
:. ! (40) | | | | | | |
? : : | | | . | |
! ! aFe 59 | ~3 0 | ALL < RD | | | AR (RD | N/A- |
| 1 (40) | | | | |- 1,

: | | | | | 'l,I : .Co-60 | 15 | ALL (LLD ! 'l | ALL <RD ' | - N/A j
! i (40) | ! ! : : : :

- : | | | 1 1

- . N/A |! zn-65 | 30 | ALL <LLD | | | ALL <LLD.1
| | -(40) ! ! : : : :

! ! ! | |- . ;'

..N/A |
:=

'

| Nb-95 .! 15 : ALL <LLP' ! | j' ALL (LLD .;-
. ! __ (110 ) ! ! ! ! ! ,_ 1 . t .: |
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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

!" I[#dium cr . ! Type and | Lower Limit! All Indicator ! Location with Highest | Control | Number of !
~

JPethwey Seraplad|70tal Number | of i Stations ! Annual Hean-Mean (f)2 | Locations .jNonroutine!
] (Unit-af | Of Analysos| Detection ! Hean (f)2 : Name | Hean (f)2 | Reported !I '

! __.MeasMIR2cnt ) _ ! . Performed ! fLLD) ! Ranne ! Diet./Dir.! RADge ! Ranae -! Results~ !
| Drinking Water'! Er-95 | 30 | ALL (LLD ! | j ALL <LLD ! N/A |
| | (40) | | ! | | | l'
! (pcl/ liter) | | ! ! ! ! !
! | 1-131 : 35 | ALL (LLD | ! -| ALL <LLD- ! N/A |

'1 (continued) | (40) | | | | | ! |
'- t| | ! l . |- | ! -|

! Cs-134 | 15 | ALL (LLD ! | | ALL <LLD ! N/A' | >

| | (40) ! ! ! ! !- | |
1 : ! | i ! | | !
! ! Co-137 | 18 | ALL tLLD | | | ALL (LLD ! N/A !
| ! (40) | | | | | | [
! ! ! ! ! ! ! . !
! | Ba-140 | 60 | ALL (LLD ! ! ! ALL (LLD [ N/A> !
! | (40) | | ! ! : |
| ! ! | | | | l'
! ! La-140 1 15 | ALL (LLD ! | ALL <LLD | N/A |,

!! | (40) ! | | ! |
'

1 | | ! ! ! ;

j | Cross Beta | 4 | 6.8 (28/28) (Donaldson- 6.8 (28/28) ! 7.8 (24/2G)| N/A !.
'

| | (54) | ! 3 - 12 | ville ! 3 - 12 |- 5 - 13 | |-
! ! ! | | 138 ka- ! | | |
| ! ! ! !downst reamL f f !
| Shoreline | K-400 | NONE j 13.7E3 (2/2) ! SED | 13.7E3 (2/2) i NOT ! N/A !
| Sediment ! (2) ! REQ,UIRED | (11.4-15.9)E3 | 4 km |(11.4-15.9)E3 ! REQUIRED ! !
! ! ! | |downstreami | ! l- 1

| (pct /kg dry) | | | | ! | ! |
| | Ca-134 | 150 ALL (LLD | | | ALL (LLD- ! N/A |
| | (4) | ! ! | | | |
| | | | | i | ! 1
| | Cs-137 | 180 | ALL <LLD | | | ALL (LLD | N/A .!
! ! (4) ! ! ! ! ! ! t
| Milk | K-40" ! NONE .| 1313 (8/9) ! MF2 | 1313 (8/9) | 1318 (7/9) | N/A |
| | (18) | | 1179 - 1475 ! 6 km ESE ! 1179 - 1475 -|1196 - 1409 ! |
| (pcl/ liter) ! ! ! ! 1 1-

7 ||
-|

! ! I-131 | 1 | ALL (LLD | | | ALL <LLD N/A !
| | (81) | ! ! | l | |
! ! ! ! ! ! ! 7| |
! ! Cs-134 | 15 | ALL (LLD | | | ALL <LLD |- N/A |
| ! (82) ! | | | | | |
| ! | t | | |

~ 7| | <

| | Cs-137 | 18 | ALL <LLD j | | ALL <LLD | N/A !
| | (82) ! ! ! | | | !
! : : : ! -| 7| !
| | Ba-140 | 60 | ALL (LLD | ! | ALL <LLD | N/A - |
| | (82) | | | | | | |
! | | | !. i T| | c
! | La-140 | 15 | ALL (LLD | | | ALL (LLD ! N/A' !- '

! ! (82) ! ! ! ! ! ! !
0! Fish / | K-40 | NONE ! 9037 (2/2) | FD | 9037 (2/2)- | 7840 (4/4) |- N/A !

! Invertebrates | (6) | REQUIRED | 6320 - 11754 1 4 km | 6320 - 11754 !4177 - 11438| |
! | | ! |downstrean|- | | |
| (pci/kg wet) ! | | | | | ! |
| | Mn-54 | 130 | ALL <LLD | | | ALL (LLD ! N/A |
! ! (15) ! ! | | ! ! !
! ! ! : ! ! | |
| | Co-58 | 130 | ALL (LLD | | | ALL <LLD | N/A |
| ! (15) ! ; [ ! | | |
I | | | | | | 0| |

'

j | Fe-59 | 260 | ALL <LLD0 | | | ALL <LLD ! N/A !
i, ! (15) ! ! ! ! ! ! !
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TABLE B.1

PREOPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORINO PROGRAM SUMMARY
(Page 4 of 4) ;

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

| Medium or | Type and | Lower Limit | All Indicator ! Location with Highest | Control | Number of !
_ iiPathway Sampled Total Numberl of Stations | Annual Mean

| (Unit of ! of Analyses |DetectionI || Mean (f)2~ ! Mame
! !NontoutinelMean (f)2 | LocationsHean (f)2 i Reported !

!._Heasurpatnt) ! Performed ! (LLD) ! Ranae !Dist./Dir.! Ranne ! Range ! Results |! Fish / | Co-60 1 130 ! ALL (LLD | | | ALL <LLD |- .N/A || Invertebrates ! (15) | | | ! ! l j'
| | ! ! ! ! ! ! .-| (continued) | En-65, | 260 t ALL <LLD | ! ! -ALL (LLD 'l N/A |
| | (15) | | | ! ! | t-
| ! | t I ! ! 1
| | Cs-134 130 | ALL (LLD | | 1 ALL <LLD | -N/A |
| | (15) | | | 1 | | |
| | | | | | |- | | )! ! Ca-137 | 150 ALL <LLD | | | ALL (LLD |- N/A |
| ! (15) ! ! ! ! ! !
| Broadleaf | K-40' | NONE | 3368 (6/10) | C2 1 3368 (6/10) | 3768 i N/A |,

i Vegetation ! (11) ! REQUIRED | 1398 - 5389 | 1.1 km NW| 1398 - 5389 laingle value:- |
! ! ! -| | | | | t| (pci/kg wet) | l-131 ! 60 | ALL (LLDI | | | ALL (LLD-|' N/A |
1 I (75) ! ! | | 1 !

! ! ! ! t 1 I
| | Ca-134 | 60 | ALL (LDD | | ALL (LLD | N/A | !

'

! | (76) | | | | | | |n

I I | 1 I l- 1 I i j
| t co-137 | 80 | 97 (4/43) ! C1 | 97 (4/43) | ALL (LLD ! N/A | || ! (76) ! ! 59 - 120 f 1 km WNW ! 59 - 120 ! ! | |

L
|MQIISI

1. Lower Limit of Detection (LLD) as defined in RBS Technical specifications (NUREG-1172).
,;

2. Mean and range based on detectable measurements only. Fraction of detectable measuremente at speci-fled locatione le indicated in parentheses. (f)
i

3. For each of the TLD locations in 1985, e value equal to 1/3 of its 4th Quarter gamma dose is used to
nimulate a '' quarterly" measurement for october,1985.

4. Beginning in January, 1985, groundwater was sampled from one upgradient (WU - control) and one down-
;gradient (WD - indicator) welli previously groundwater was sampled from construction dewatering
iwells.

5. The upstream surface water sampling location (SWU) is used an a " control" for drinking water compar-laons.
i

6. The values for K-40 were 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. Training of personnel in calibration and analytical methods delayed sample pre-
paration and counting. . As a result, the required LLDs were not met in 2 out of 81-131 analyseat 1
out of 9 Cs-134 analyses; 1 out of 9 Cs-137 analyses; 2 out of 9 Ba-140 analyses; and 4 out of 9
La-140 analysen. Similarly, the required LLD for I-131 in broadleaf vegetation was not met in 1 out I

3

of 11 analyses. (See discussion of Program Exceptions in Preoperational Radiological Environmental
Monitoring Report for 1985.) |

i

1

8. The LLD for one downstream fish sample (catfish, analyzed in-house) was 265 pC1/kg (wet). The LLD jfot one upstream fish sample (largemouth bass, analyzed in-house) was 263 pC1/kg (wet). !

.
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