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RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

Abstract

During 1987 a land use census and radiological environmental moni-
toring were conducted in the vicinity of River Bend Station (RBS). As
part of the monitoring program, the RBS Environmental Services Group
participated in an interlaboratory comparison program with slight im-
provement (85 versus 81 percent) in performance over the previous year.
The land use census revealed five changes in receptor locations since
1986. Ten monitoring exceptions occurred, of which six involved Techni-
cal Specification requirements, although none had a significant impact
on program quality. Among several hundreds of analyses, required sensi-
tivities (Lower Limits of Detection. LLDs) were not achieved in only
three cases. Although well below the required detection limits, slight-
ly elevated (relative to baseline data) levels of Cesium-137 were occa-
sionally measured in both indicator and control media. These Cs-137
measurements were presumably attributable to the 1986 incident at Cher-
nobyl, Russia. The only measurable increases in concentrations of ra-
dionuclides or levels of radiation, attributable to plant operation, in

the vicinity of RBS during 1987 appear to have been expected low levels
in the liquid Discharge Line. These levels were barely above the re-
quired LLDs and hence substantially below Technical Specification re-
porting levels. Thus the 1987 Radiological Environmental Monitoring
Program substantiated the adequacy of source control and effluent moni-
toring at River Bend Station.
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1.0 INTRODUCTION

This Annual Radiological Environmental Operating Report for the
period of January 1 through December 31, 1987, is submitted in accor-
dance with Technical Specification 6.9.1.7 of Appendix A to River Bend
Station License Number NPF-47.

River Bend Station (RBS) is a 936 MWe General Electric boiling
water reactor located in West Feliciana Parish, Louisiana, 4.1 km south-
east of St. Francisville (Figure 1). Waste heat from RBS is dissipated
via a closed cycle system using four mechanical draf t cooling towers
which draw makeup water from the Mississippi River, 3.3 (air) km to the
west. Blowdown from the normal cooling tower system dilutes low-level
liquid radioactive waste and is discharged to the Mississippi River
through a 4.4-km buried pipe located downstream of the intake structure
(Fig. 2). Gaseous radioactive ef fluents are released through the Main
Plant Exhaust Duct, the Fuel Building Exhaust Duct, and the Radwaste
Building Exhaust Duct.

The area within a 16-km radius of RBS includes substantial portions
of West Feliciana, East Feliciana, and Pointe Coupee parishes, as well
as small portions of East and West Baton Rouge parishes. Most of the
land in this area is devoted, in about equal proportions, to forests and
agriculture (pasture, various crops) . Wetlands, streams / lakes, and
urban / improved lands comprise the remainder of the immediate vicinity of
the plant. Besides St. Francisville (4.1 km northwest), human popula-

tion centers near RBS are New Roads (10 km southwest) and Jackson (12 km
northe ast) . Industrial facilities in the immediate vicinity of RBS are
Lambert Redi-Mix Company (1.8 km north-northeast); James River Corpora-
tion Paper Mill (5 km south); Big Cajun No. 2 Power Station (5 km south-
west); and the Corps of Engineers concrete casting yard (5 km west).

The area within an 80-km radius of RBS contains portions or all of
19 Louisiana parishes and five Mississippi counties. This area has
generally the same makeup as that of the immediate vicinity of RBS, al-
though wetlands, agricultural lands, and urban / improved lands are rela-
tively more extensive (at the expense of forested lands) in the south-
western and southeastern quadrants. Baton Rouge, centered at about 38
km southeast, is the only large city in the general vicinity of RBS.

During 1987, radiological environmental monitoring in the vicinity
of RBS was performed by the Gulf States Utilities Company (GSU) Environ-
mental Services Group, with support from the Plant Staf f Radiological
Programs Section in air sampler maintenance / calibration and reading /
annealing of thermoluminescence dosimeters.
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RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

2.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)

2.1 Purpose / Bases

The Radiological Environmental Monitoring Program (REMP) was esta-
blished to provide representative measurements of radiation and of radi-
oactive materials, resulting from RBS operation, in those exposure path-
ways and for those radionuclides that lead to the highest potential ex-
posures of members of the public. The REMP implements Section IV.B.2 of
Appendix I to 10CFR50 and thereby supplements the radioactive effluent
monitoring program by verifying that the measurable concentrations of
radioactive materials and levels of radiation are not higher than ex-
pected on the basis of the ef fluent measurements and the modeling of the
environmental exposure pathways.

The REMP applies the concepts of indicator-control and preopera-
tional-operational intercomparisons to verify the adequacy of source
controls and resultant human radiation doses. In addition tn 10CFR50,

Appendix I, the program is based on guidance provided in the Nuclear
Regulatory Commission's Radio!ogical Branch Technical Position, Revision
1, November 1979, as well as Regulatory Guides 4.1 and 4.15.

2.2 Environmental Radiation Exposure Pathways

Elements of the REMP monitor indications of the impacts of gaseous
(airborne) and liquid ef fluents released from River Bend Station. The
specific methods used in monitoring the pathways by which these efflu-
ents could lead to human exposure, based on existing demographic infor-
mation, are:

HLMAN EXPOSURE PATHWAYS

(A) Airborne Pa thway Monitoring Media

Immersion Dose Air Samples (Particulates and
Radioiodines)

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

j (B) Direct Exposure Pathway Monitoring Media

|

[ Exte rnal Dose Thermoluminescence Dosimetry
(TLD) Area Monitors

(C) Waterborne Pathway Monitoring Media

Ingestion (Internal) Dose Surface Water Samples
Groundwater Samples

,

! Drinking Water Samples
| Fish / Invertebrate Samples

Shoreline Sediment Samples

: 4
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(C) Waterborne Pathway (cont.) Monitoring Media

Immersion (External) Dose Surface Water Samples
Shoreline Sediment Samples

Site-related dispersion characteristics, demography, hydrolc ,y ,
land use, anticipated source terms, and the exposure pathways outlined
above were considered in the selection of the sample media, sampling and
analysis frequencies, sampling / measurement locations, and types of anal-
yses. These criteria were used to establish both the preoperational and
operational phases of the REMP.

The program that evolved during the preoperational (baseline) moni-
toring phase, incorporating all of the eierents in the RBS Technical
Specifications (3/4.12.1, 3/3.12.2, 3/4.12.3) plus special study cri-
teria, is illustrated in Table 1 and Figures 1 and 2.

2.3 Land Use census for 1987

The annual land use census was conducted during the 1987 growing
season in accordance with RBS Technical Specification 3/4.12.2. Table 2
summarizes the results and notes changes in nearest receptor locations
from those identified in the Radiological Environmental Operating Report
for 1986.

As in previous years, the 1987 census identified residences within
8 km of the reactor containment in all sectors except L (SW). Distance
to the nearest residence in Sector P (WNW) decreased from 4.5 to 4.2 km.
Distance to the nearest garden in Sector A (N) decreased from 2.0 to 1.8
km. Distance to the nearest garden in Sector E (E) increased from 2.2
to 2.6 km. Cardens identified within 8 km in sectors H (SSE) and M
(WSW) in 1986 were found to have been discontinued in 1987. The gardens
identified in sectors P (WNW) and Q (NW) are the onsite gardens estab-
lished in the sectors with the highest calculated annual average ground-
level D/Q. These gardens are REMP indicator locations for broadleaf
vegetation (Table 1, Fig. 2).

No dairy animals were found within 8 k: of RBS during the 1987 cen-
sus. Historically, there had never been enough dairy sites to accommo-
date the minimum RBS Technical Specification requirements for analyses
of milk (3 locations within 5 km), so monitoring of broadleaf vegetation
has been perforced from the outset.

2.4 Interlaboratory Comparison Program Results for 1987

The Environmental Services Group participated in the U. S. Environ-
mental Protection Agency (USEPA) Laboratory Intercomparison Program di r-
ing 1987 in accordance with RBS Technical Specification 3/4.12.3. RBE

results (Table 3) were near the "known" value, or within the USEPA range
of expected laboratory precision for 85 percent of the analyses.

|
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TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 1 of 8)

Exposure Pathway Sample Point Description, Sampling and Type and Trequency
and/or Sample Distence, and Direction Collection Frequency of Analysis

Airborne Particulates Samples from 9 locations:
and Radioiodines

INDICATOR STATIONS

AAl. River Bend Training Continuous air sampler Charcoal cartridge:

Center; 1.7 km N. with filter collection analysis weekly for
weekly or as required by radiciodine,

duet loading, whichever Particulate sampler:

is more frequent. gross beta activity
following filter
changes; composite
for gamma isotopic
quarterly.

" "
ARI. River Bend Station
North Access Road at Cate
#3; 0.8 km NKW.

" "
API. Near River Bend Station
Onsite Carden #1; O.9 km WNW.

" "

AQS2. St. Trancis Substation
on US Hwy. (Bus.) 61 in St.
Francisville; 5.8 km NW
(Community Location).

CONTROL AND SPECIAL STATIONS (1)

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

" "
ABl. River Bend Station iron
yard area; 0.5 km NNE. (1, 2)

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

" "
ACS. CSU Service Center
compound in Zachary; 17 km SE. (1, 2)

" *
AHS. Roof of CSU Service Of fice
Building, North Blvd., Baton
Rouge; 40 km SSE. (1. 2)
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RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

TABLE I

RADIOLOGICAL ENVIROAWAL MONITORING PROGRAM
(Page 2 of 8)

Exposure Pathway Sample Point Description. Sampling and Type and Frequency
and/or Sample Distance, and Direction Collection Frequency of Analysis

Direction Radiation Measurements from
44 locations:

INDICATOR STATIONS

TA1. River Bend Training Thermoluminescence Gamma dose monthly
Cent e r; 1.7 km N. dosimeters (TLDs); and quarterly. (3)

deployment / retrieval
monthly and quarterly. (3)

* "
TA2. CSU utility pole #246
at Jct. of LA Hwy. 10 and k'est

Feliciana Parish Road (kT) 2
in Elm Park; 8 km N.

" "TBl. River Bend Station iron
yard area; 0.5 km NNE.

" " "
TB2. Stub pole at Jct. LA Hwy.
965 and Audubon Lane (kT 17);
5 km NNE.

" "
TC1. Stub pole at Jct. US Hwy.
61 and Old Highway 61; 1.7 km NE.

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

" "
TDI. Stub pole along kT 7.150 m

,

5. of Jct. kT 7 and US Hwy. 61;
1.6 km ENE.

" "
TD2. Stub pole along IA Hwy. 966
4 km S. of Jct. LA Hwys. 966 and
965; 6.3 km ENE.

" "
TE1. Stub pole along kT 7. I km
5. of Jct. kT 7 and US Hwy. 61;
3.3 km E.

" "TE2. Cravel Power Center on LA
Hwy. 68, 2 km N. of Jct. LA Hwys.
68 and 964; 10 km E.
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-

TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 3 of 8)

Exposure Pathway Sample Point Description. Sampling and Type and Frequency
and/or Sample Distance, and Direction Collection Frequency of Analysis

Direct Radiation TTI. Stub pole along kT 7 Thermoluminescence Gamma dose monthly
(continued) 1.6 km S. of Jct. kT 7 and dosimeters (TLDs); and quarterly. (3)

i
US Hwy. 61; 1.3 km ESE. deployment / retrieval

monthly and quarterly. (3)i

" "
TT2. On LA Hwy. 954. 0.6 km
W. of Jct. LA Hwy. 954 and US
Hwy. 61; 6 km ESE.

" "
TC1. Stub pole along kT 7
2 km S. of Jct. kT 7 and US
Hwy. 61; 1.6 km SE.

a

" "
TG2. Telephone pole at gate to
Marathon Tank Farm on US Hwy.
61 near Delombre: 7.5 km SE.

" "THl. Stub pole at Illinois
* Central Gulf RR crossing of

kT 7 (near Crants Bayou);
1.7 km SSE.

" "
TH2. First telephone pole on
LA Hwy. 964 N. of entrance to
James River Corporation paper
mill; 5.5 km SSE.

" "
TJ1. Stub pole near River Bend
Station Gate f23 on Powell Station
Road (LA Hwy. 965); 1.5 km S.

" "
TJ2. Large tree alcng River Road.
100 m N. of James River Corporation
intake structure; 5.8 km 5.

" "
TK1. CSU utility pole #L10178 on
Powell Station Road (LA Hwy. 965).
20 m S. of River Bend Station
River Access Road; 0.9 km SSW.

" "
TK2. Stub pole at Jct. LA Hwys.
414 and 415; 8 km SSW.
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TABlI 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 4 of d)

Erposure Pathway Sample Point Description, Sampling and Type and Frequency
and/or Sample Distance, and Direction Collection Frequency of Analysis

Direct Radiation TLI . Second utility pole en Thermoluminscence Gamma dose monthly
(continued) Powell Station Road (LA Hwy. dosimeters (TLDs); and quarterly. (3)

965) S. of Illinois Central deployment / retrieval
Culf RR crossing; 1.0 km SU. monthly and quarterly. (3)

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

" "TM1, First utility pole on
Powll Station Roc * (LA Hwy.

965) N. of Illinois Central
Culf RR crossing; 0.9 km WSW.

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

-

e
* "

TNI . Utility pole along Powell
Station Road (LA Hwy. 965).
between River Bend Station Cates
#13 and #14; 0.9 km W.

" "
TM2. Utility pole with electrical
meter near west bank ferry landing
(LA Hwy.10); 6 km W.

" "
TPl. Near River Bend Station
Onsite Carden #1; O.9 km kW.

' "
TP2. Stub pole about 1.5 km N.
of former Illinois Central Culf RR
trestle on Tunica Street, vestern
ostskirts of St. Francisville;

7.3 km kW.

" "
TQ1. CSU property sign along
Powell Station Road (LA Hwy. 965),
about 1 km N. of River ILend Station
North Access Road; 1.4 km KJ.

* "
TQ2. CSU pole at Jct. of North
Commerce and American Beauty
Streets. St. Francisville; 6.9 km FJ.
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TAELE I

RADIOLOGICAL EN7IRONMENTAL MONITORING PROGRAM
(Page 5 of 8)

Exposure Pathway Sample Point Description. Sampling and Type and Trequency
and/or Sample Distance, and Direction Collection Frequency of Analysis

Direct Radiation TRI. River Bend Station Thermoluminescence Camma dose monthly
(centinued) North Access Road at Cate dosime te rs (TI.Ds) ; and quarterly. (3)

#3; 0.8 km NNW. deployment / retrieval
monthly and quarterly. (3)

" "TR2. Stub pole along kT 2
at Jacock Road, about 1.8 km
E. of Jct. kT 2 and US Hwy. 61;
8 km NNW.

CONTROL AND SPECIAL STATIONS (1)

" "
TAC. Telephone pole along US
Hwy. 61 about 200 m N. of Hamilton
Station Water Tower, near Wakefield;

18 km W (Control).

" "
TEC. Stub pole at Jet. of LA Hwy.-

955 and Midway Road. 4.8 km N. of
Jet. LA Hwys. 955 and %4; 16 km E.
(1, 2)

" "
TLC. Parlar.ge Power Center
in Oscar; 20 km SW (Control).

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

" =
TOS2. St. Francis Substation
on US Hwy. (Bus.) 61 in St.
Francisville; 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 Louisiana State Hospital
in Jackson; 12.3 km NE. (1)

J
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TABLE 1

RADIOLOGICAL ENVIRONWINTAL MONITORING PROGRAM
(Page 6 of 8)

Exposure Pathway Sample Point Description. Sampling and Type and Frequency

and/or Sample Distance, and E1rection Collection Frequency of Analysis

Direct Radiation TCS. CSU Service Center Thermoluminescence C-m dose monthly

(continued) compound in Zachary; 17 km SE. dosime t ers (TLDs); and quarterly. (3)

(1) deployment / retrieval
mondily and quarterly. (3)

" "
THS. Roof of CSU Service Of fice
Building. North Blvd.. Baton
Rouge; 40 km SSE. (1)

" "
TKS. River Bend Station
River Access Road; 2.8 km SSW. (1. 2)

" "
TQS3. Utility pole at Louisiana
State Penitentiary dairy, near
Angola; 35 km NW. (1. 2)

" "
TRS. Stub pole at .ict. of WF 2
and US Hwy. 61 near Sains (West-

" Feliciana High School); 9.2 km
NNW. (1. 2)

Waterborne SURFACE WATER (4)

SWU. Mississippi River about 4 km Weekly grabs composited Monthly composite:

upstream f rom the plant liquid over monthly and gamma isotopic and
discharge outf all. near IA Ewy.10 quarterly periods. gross beta analyses. (5)

ferry crossing. Quarterly composite +
tritium analysis.

" "
SWD. Mississippi River about 4 km
downstream from the plant liquid
discharge outf all near paper mill.

"
Discharge Line. At blowdown contiol Hourly grabs composited
structure along River Access Road. monthly and quarterly.

DRINKING WATER (6) |
|

"
Nearest downstream water supply. Weekly grabs composited
People's Water Service Company in over monthly and ,

Dor.al d sonville; 138 river km quarterly periods. |
I

downstream from the plant liquid
discharge outfall.

|
|

|
,
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RIVER BEND STATION ,

RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT IOR 1987

TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 7 of 8)

Exposure Pathway Sample Point Description, Sampling and Type and Frequency
and/or Sample Distance, and Direction Collection Frequency of Analysis

Waterborne GROUNDWATER

(continued)
WD. Upland Terrace Aquifer Quarterly grab. Gross beta, gamma

well downgradient 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).

SHORELINE SEDLMENT

SEDD. East shore of Mississippi Semiannual grab. Gamma isotopic analysis
River about 4 km dcvnstream from semiannually.

plant, near James River Corporation
paper mill.

" "
SEDU. East shore of Mississippi-

N River about 4 km upstream from plant,
near LA Hwy. 10 ferry landing. (2)

Ingestion FISH AND INVERTEBRATES

FD. One sample of each of Semiannually or Gamma isotopic analysis
three commercially and/or seasonally when on edible portions semi-

recreationally important species available. annually or seasonally,

from downstream area influenced
by plant discharge. (7)

* "
FU. One sample of each of
three commercially and/or
recreationally important species
from upstream area not influenced
by plant discharge (ControlJ. (7)

|

|

|

|
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RIVER BEND STATION .

RALIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

TABLE 1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Page 8 of 8)

. Exposure Pathway Sample Point Description. Sampling and Type and Frequency
2 and/or Sample Distance, and Direction Collection Frequency of Analysis

Ingestion PRODUCE (8)a

! (continued)
G1/G2. Two samples of each cf Monthly during growing Gamma isotopic and i

three different kinds of 14 afy season. I-131 analyses monthly.

vegetables from onsite gardens
,

near the site boundary in areas
of highest calculated annual
average ground-level D/Q; I km
WNW and 1.3 km NW.

" "
GQC. One sarole of each of three,

dif ferent k4. ads of leafy vege ables

f rom LA State Penitentiary at
Angola; 35 km NW (Control).

I
,

'

- NOTES:
La;

4 (1) for purposes of data summary, comparisons, and discussion, the sampling Incations designated as "Special Interest" are
1 treated as indicator stations if they are within 16 km of RBS and control stations if they are beyond 16 kmu

(2) Sample / measurement location not required by RBS Technical Specifications (not identified in ODCM).
1

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

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

(5) Gross beta analysis not required by RBS Technical Specifications and ODCM.
I
. (6) Drinking water sampling /antlyses not required by RBS Technical Specifications and ODCM. (No drinking water pathway
' exists due to extreme distance of nearest intake.) The upstream surface water sampling location (SWU) is used as a
j "control" for drinking water analyses comparisons.
2

(7) Preferred species are river shrimp, blue catfish, and freshwater drum; if catfish and drum are unavailable, other
edible species may be substituted.

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

I

j

!

t

-

m
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' RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

TABLE 2

RESULTS OF LAND USE CENSUS

Nearest- Range Nearest Range Nearest Range.
Sector Residence (Km) Garden (Km) Dairy (Km)

A (N) Jones 1.8 Jones 1.8 - -

B (NNE) Dreher. 1.6 Harvey 1.8 - -

-C (NE) Magee 1.5 Magee 1.5 - -

D (ENE) Miller 1.4 Daniel 1.6 - -

2
.E (E) Bickham 2.2 Thomas 2.6 - -

F (ESE) Shelton 3.4 Bickham 3.5 - -

G (SE) Mills 6.6 Mills 6.6 - -

H (SSE) Koffman 1.7 - - -

J (S) Bliss 1.8 Bliss 1.8 - -

.K (SSW) Guillory 7.4 Guillory 7.4 - -'

!: L (SW) - - - - - -

M (WSW) Major 4.2 - - -

t

[ N (W) Lacost 6.1 - - - -

P (WNW) Davey 4.2 GSU #1 1.0 - -

'

Q (NW) Leet. 1.3 GSU #2 1.1 - -

,

l

R (NNW) Veteto 1.6 Monroe 3.0 - -
,

,

1 The 1987 receptor location was nearer than the receptor location
listed in the 1986 REMP Report.

2 The 1987 receptor location was farther than the receptor loca-ion
listed in the 1986 REMP Report. ;

3 The receptor location listed for 1986 was discontinued for 1987.

I
; 14
|
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RIVER BEND STATION ,

RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

TABLE 3

USEPA INTERCOMPARISON (CROSS-CHECK) PROGRAM PARTICIPATION RESL1TS

SAMPLE TYPE AVERAGE RESULT
#

(Units) DATE ANALYSIS USEPA "KNOWN" VALUE RIVER BEND VALUE (All F.irri ipants)t

AIR FILTER
(pci/filterj 4/10/87 Beta 43 5 60.7 45.3115.02

4/10/87 Cs-137 8!5 9.0 9.2722.10
8/28/87 Beta 3025 40.3 30.3124.32
8/28/87 Cs-137 1025 10.7 10.6621.86

FOOD
(pC1/kg) 1/30/87 I-131 7818 74.u* 80.9026.23

1/30/87 Cs-137 8415 90.7* 87.9625.04
7/31/87 I-131 8028 76.0 81.1127.29
7/31/87 Cs-137 5015 50.7 52.0714.65

WATER
(pCi/ liter) 1/23/87 Beta 10!5 10.7 11.1922.30

2/13/87 H-3 4209!421 3972 41562418
3/20/87 Beta 1325 11.9* 12.8322.36
4/3/87 I-131 720.7 7.5 7.2611.08

4/20/8' Beta 66t5 41.6* 64.5127.31-
" 4/20/87 Co-60 R15 8.0 9.04!1.95

4/20/87 Cs-134 2015 16.7 18.1922.57
4/20/87 Cs-137 1525 13.3 15.6822.17
5/23/87 Beta 725 9.0 7.8922.16
6/12/87 H-3 2895t357 2719 27852293
7/24/87 Beta 525 5.7 6.05!1.79
8/7/87 I-131 48!6 40.3 47.1924.87

9/18/87 Beta 1215 13.3 12.00:2.23
10/16/87 H-3 44922449 4126 43862219
10/21/87 Beta 7225 75.7* 75.2229.28

#
10/21/87 Co-60 1625 17.7 16.5722.23
10/21/87 Ct-134 1615 16.3" 15.6722.59

#
10/21/87 Cs-137 24t5 24.7 24.29!2.20
11/'0/87 Be;n 1925 16.3 18.5513.66

NOTES:

(a) USEPA "known" values are listed with a range reflecting "expected laboratory precision."

(b) The grand average of all participants' results (excluding outliers) is listed with the experimental
(calculated) sigma for all laboratories.

(c) Analyses perform d but results noe reported to USEPA (thus not included in participants' average).

.



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

,

*
, .

. , . .

RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

RBS analyses of two USEPA cross-check air filter sets over-
estimated gross beta activity. The discrepancy seems attributable to
the greater thickness of EPA air filter media, resulting in a higher
counting efficiency for these filters than for those used in the RBS
monitoring program. Gross beta results for water closely agreed with
the "known" values, except for that of 4/20/87, which appears attribu-
table to technician error.

Results for I-131 in water performed by gamma ray spectroscopy
agreed closely for the 4/3/87 cross-check sample, but I-131 activity was
underestimated in the 8/7/87 cross-check sample. The latter was concen-
trated by evaporation before counting, rather than extracted by ion-
exchange, which may have resulted in some loss of radiciodine due to
volatilization.

2.5 Program Exceptions

Certain samples and analyses were inadvertently omitted or, unavoid-
ably altered during the 1987 operating period. These exceptions and the
reasons for the omissions / alterations are delineated in Table 4 in ac-
cordance with Technical Specification requirements. Corrective actions
and impacts on program quality are discussed below.

Power was interrupted to one of the required indicator air samplers
(AR1) during part of one week and for all of the following week. A de-
fective Ground-Fault-Interrupter receptacle was replaced. Review of
meteorological data (Appendix B) indicates that sampler AR1 was downwind
of RBS airborne releases from 7.8-8.9 percent of the time in the week of
1/19/87-1/26/87 and from 11.3-15.5 percent of the time in the week of
1/26/87-2/2/87. Considering the relatively short period of potential
upwind releases, and that sampler AA1 was continously operating in the
adjacent sector, this loss of data is deemed to have had no significant
impact on program quality. Storm-related power outages briefly impacted

' two special interest air samplers ( AB1 and AKS) duriug the summer of
1987, with no appreciable ef fect on program quality.

Two quarterly thermoluminescence dosimeters (TLDs) at the same lo-
cation (TR2) were lost due to vandalism and were replaced at the begin-
nings of subsequent measurement periods. "TR2" was then moved to a
better-camouflaged position at the same range and essentially the same
sector azimuth. Inasmuch as four of the six co-located monthly TLDs
were successfully retrieved from TR2, the loss of the quarterly badges
did not significantly impact program quality.

Slight damage to tubing in the automatic compositing water sampler
in the Discharge Line caused each hourly aliquot to be about 5 mis short
during the last 8 to 10 hours of a 168-hour sampling period. The tubing
was repaired, and this incident is deemed to have had no impact on pro-
gram quality.

16
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TABLE 4

MONITORING PROGRAM EXCEPTIONS

Sample Type Period Locacian Exception /Reasoa

Air Particulates and 1/19/87-1/26/87 ARI About 40% of normal weekly sample volume
Radiolodines not obtained due to apparent electrical

problem.

1/26/87-2/2/87 ARI No sample obtained duc to electrical"

problem.

6/8/87-6/15/87 ABI *About 27% of normal weekly sample volume"

not obtained due to power outage.

8/10/87-8/17/87 AKS *Abnut 81% of normal weekly sample volume"

not obtained due to power outage.

Direct Radiation (TLD) Ist Quarter TR2 TLD lost due to vandalism.

January TR2 *TLD lost due to vandalism."

2nd Quarter TR2 TLD lost due to vandalism."

April TR2 *TLD lost due to vandalism."

Water (Composite) 7/21/87-7/28/87 Discharge Line Normal sample volume of 5 ')4 liters was
short by approximately 50 ml due to
faulty tubing in automatic sampler.

Broadleaf Vegetation December GQC Only two (2) of three (3) samples col-
lected due to limited availability.

* Sample / measurement is not required by RBS Technical Specifications (not identified in ODQi).

-_



I

* *
.
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RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

Limited variety in the crops available at the state penitentiary
(GQC) during December resulted in failure to obtain one out of 36 re-
quired control samples of broadleaf vegetation for 1987. This did not

significantly impact program quality.

3.0 INTERPRETATION OF REMP RESULTS

3.1 Summary of Operational REMP Results

Monitoring results for the exposure pathways are summarized in
Table 5, from which measured activities of the naturally occurring
daughters of uranium and thorium are excluded. For purposes of data
summary, comparison, and discussion, the sampling locations designated
"Special Interest" in Table 1 and treated as indicator stations if they
are within 16 km of RBS and control stationa if they are beyond 16 km.

3.1.1 Airborne Exposure Pathway - Measurements of radiciodine and
other gamma emitters were all below their respective Lower Limits of De-
tection (LLDs) -- that is, "undetectable" at the required ar.alytical
sensitivities. Traces of Cs-137 (0.014 pC1/ cubic meter) were measured
at Location AHS during the week ending 11/2/87 and again at Location AKS
(0.040 pCi/ cubic meter) during the week ending 8/17/87. In the latter
case, power to the sampler was interrupted by a thunderstorm af ter only
70 of the normal total of about 400 cubic meters of air were filtered.
In both of these cases, the slightly increased levels of Cs-137 may re-
presen t a "legacy" (i.e . , delayed fallou t) from the spring, 1986, inci-
dent a t Chernobyl, Russia. Gross beta activities averaged 0.03 pCi/
cubic meter at both indicator and control stations.

3.1.2 Direct Exposure Pathway - The monthly average gamma ray ex-
posure for indicator and control locations was 3.43 mR total and 4.03 mR
total, respectively. Quarterly exposures averaged 11.83 mR total at in-
dicator locations and 11.95 mR total at control locations.

|
'

3.1.3 Waterborne Exposure Pathway - No gamma emitters were mea-
sured in water at levels approaching the Technical Specification LLDs,
althou gh Mn-54, Co-58, and Co-60 were measured in a few monthly com-
site samples from the Discharge Line at concentrations between 1 and 13

,

pCi/ liter. Gross beta activities in surface water averaged 21.8 pCi/
| liter in the Discharge Line and nearly 9 pCi/ liter at all other sta-

tions. Tritium (H-3) activities in surface water averaged 2650 pCi/
; liter in the Discharge Line and from 1500 to 1700 pCi/ liter at all other

locations. Gross beta activities averaged 1.95 and 2.22 pCi/ liter in
| the downgradient and upgradient groundwater, respectively. Groundwater
i tritium concentrations averaged 1580 pCi/ liter downgradient and 1610
I pCi/ liter upgradient. Besides naturally-occurring gamma emitters,

Cs-137 was measured in shoreline sediment from the Mississippi River
above (35.7 pCi/kg-dry) and below (54.9 pci/kg-dry) RBS. As in the case
of the airborne Cs-137 activities, these slightly elavated levels (rela-

I tive to baseline conditions) may be attributable to the Chernobyl inci-

| dent.

18
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TABLE 5 o
'

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(Page 1 of 6)

River Bend Station Docket Number: 50-458
West Feliciana Parish, Louisiana Reporting Period: 1/1/87 - 12/31/87

| Medium or | Type and | lower Limit j All Indicator | Location with Highest Control | Number of | ?

| Pathway Sampled | Total Number i of | Stations | Annual Mean ! L Cations | Nonroutine |y (f)2 | Name Mean (f)2 | Mean-(f)y ! Reported .|| (Unit of | of Analyses Detection | Mean'

| Measurement) | Performed (LLD) | Range ! Dist./Dir. ; Range ! Range ! Results |
| : i : . | | | ; |

| Air Particulate | Gross Beta ! 0.01 | 0.027 (310/312) | API |0.028 (52/52)! 0.025 | 0 |
| | (466) | | 0.005 - 0.057 | 0.9 km WNW |0.011 - 0.050' (156/156) ! |

3 ' "
| (pCi/m ) | | | | | | 0.008 - !
! ! | | | | 0.044 |

| | | | | | |,

| | Be-7 |None Required! 0.213 (76/312) ! AA1 | 0.251 (13/ 52) |; 0.204 ! 0

| | (466) | | 0.101 - 0.666 | 1.7 km N |0.101 - 0.666| (36/156) ! ,

'

! ! | | | ! ! 0.100 - |
| | | | | | | 0.315 | 1

| | | | | | |
| | K-40 |None Required |0.481 (185/312) | API |0.509 (27/52)| 0.434 | 0 ;

| | (466) | | 0.228 - 0.904 | 0.9 km WNW |0.274 - 0.742| (96/c56) | |

| | | | | | | 0.19 '' - |~ |.

| | | | | | | 0.872 | |
| | | | | | | |
| | Cs-134 | 0.05 | All <LLD | | | All <LLD | 0 |
| | (466) | | | | | | 1-

| | | | ! | | |*

| | Cs-137 | 0.06 | All <LLD | | ! All <LLD | 0 |

| | (466) | | | | | | |

| | - --- |- = |- ! --|

| Air Radioiodine | I-131 | 0.07 | All <LLD | | | A7.1 <LLD | 0 |' .

| | (466) | | | | | |
"

3
| (pci/m ) | | | | | | |s

| -! :--- | - |

! Direct (TLD)3 | Gamma | | 3.43 (454/456) | TM2 | 4.08 (12/12)|3.48 (72/72)| 0 |

| | Monthly | | 1.48 - 4.80 | 4.2 km WSW | 2.85 - 4.67 11.63 - 8 71 | |

| (mR Total) | (526) | | | | | | .|
: : ! || | | |

.(150/152) | TA2 | 13;74 (4/4) | 11.95 ! 0 || | Gamma | | 11.83
| | Quarterly | | 7.62 - 14.87 | 8.0 km N |12.90 - 14.68| (24/24)- ! |

| | (174) ! ! ! | |9.46 - 15.35! |

| | ! ! ! ! ! ! !

| Surface Water | H-3 | 2000 | 2150 (8/8) | Discharge | 2650 (4/4) | 1530 (4/4) | 0 i
,

| | (12) | | 1420 - 3310 | Line | 1990 - 3310 |1270 - 1900 | |

| (pci/ liter) | | | | | | |
'

| | Mn-54 | 15 | 4.67 (3/24) | Discharge j 4.67 (3/12) | All <LLD | 0

| | (36) | | 1.40 - 8.07 | Line | 1.40 - 8.07 | | ,
,

| ! ! ! ! ! ! ! | J

| ! co-58 | 15 ! 3.83 (4/24) | Discharge | 3.83 (4/12) | All <LLD | 0 | i

: : (36) : : 2.08 - 5.63 : Line : 2.08 - 5.63 | | |

| | | | | ! ! ! |

| | | ! | |' ' '

| | | ! ! ! ! |
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TABLE 5 *

.

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(Page 2 of 6)

River Eend Station Docket Number: 50-458
West Feliciana Parish, Louisiana Reporting Period: 1/1/87 - 12/31/87

| Medium or | Type and | Lower Limit | All Indicator | Location with Ilighest | Control | Number of |
| Pathway Sampled | Total Number ! of | Stations | Annual Mean | Locations | Nonroutine |(f) 2 | Reported |y

( f) 2 | Mean| (Unit of | of Analyses | Detection | Mean (f) 2 | Name Mean

| Mea su rement) | Performed ! (LLD) | Rance | Dist./Dir. | Range | Range ! Results |

| | | ! ! I | | |

| Surface Water | Fe-59 | 30 ! All <LLD | | | All <LLD | 0 |

| | (36) | | | | | | |

| (pci/ liter) | | | | | | | |

| | Co-60 | 15 | 6.29 (7/24) | Discharge | 6.29 (7/12) | All <LLD | 0 |

| (continued) | (36) | | 2.12 - 12.7 | Line | 2,12 - 12.7 | | |

| | | | | | | | |

| | 2n-65 | 30 | All <LLD | | | All <LLD | 0 |

| | (36) | | | | | i |

| | | | | | | | | t
: | Nb-95 | 15 | All <LLD | | | All <LLD | 0 |

'

| | (36) | | | | | | |

| | | | | | | | |
| | zr-95 | 30 | All <LLD | | | All <LLD | 0 |
| | (36) | | | | | | |

| | | | | | | | |
4

| | I-131 | 15 | All <LLD | | | All <LLD | 0 |

| | (36) | | | | | | |

8 | | | | | | | | |

| | Cs-134 | 15 | All <LLD | | | All <LLD | 0 |

| | (36) | | | | | | |

| ! | ! | | ! | !

| | Cs-137 | 18 All <LLD | | | All <LLD | 0 |

| | (36) | | | | | | |

| | | | | | | | |

| | Ba-140 | 60 | All <LLD | | | All <LLD | 0 |

| | (36) | | | | | | |

| | | | | | | | |

| | La-140 | 15 All <LLD | | | All <LLD | 0 |'

| | (36) | 1 | | | | |

| | | | | | |
'

| | Gross Beta | 4 " 15.20 (24/24) | Discharge |21.80 (12/12)|8.93 (12/12)| 0 |

| | (36) | L 4.71 - 37.30 | Line |4.71 - 37.30 |5.63 - 16.50| |

|
---

| _-- -; - -- - ; -- | - - ; __ - | | |

| Groundwater | H-3 | 2000 | 1580 (4/4) | WU ; 1610 (4/4) | 1610 (4/4) ! 0 |

| | (8) | | 1280 - 1840 | 470 m NNE | 1360 - 1920 |1360 - 1920 | |

| (pCi/ liter) | | | | | | | |

| | Mn-54 | 15 | All <LLD | | | All <LLD | 0 |

| | (8) | | | | | | |

| | | | | | | | |

| | Co-58 | 15 | All <LLD | | | All <LLD | 0 |

| | (8) | | | | | | |

| | | | | | | | |

| | | | | | |'

| | | | | | | |
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY -

(Page 3 of 6)

River Bend Station Docket Number: 50-458
West Feliciana Parish, Iouisiana Reporting Period: 1/1/87 - 12/31/87

| Medium or | Type and | Iower Limit ! All Indicator | Location with Highest ! Control ! Number of !
| Pathway Sampled | Total Number of | Stations | Annual Mean : Locations ! Nonroutine.|

( f) 2 : Mean (f)2 ||- Reported |g (f)2 | Name Mean| (Unit of : of Analyses | Detection | Mean
| Measurement) | Performed | (LLD) i Range | Dist./Dir. | Range | Range Results j"

; I | | !e <

! Groundwater | Fe-59 | 30 | All <LLD : | | All <LLD 0 |i

| | (8) | | | ! | |i
.

| (pCi/ liter) ! | | -: | | |
| Co-60 : 15 | All <LLD | | | All <LLD | 0 .|*

| (continued) | (8) | : | | |- !

! ! : ! ! I ! . ! ~!

! | Zn-65 30 | All <LLD | : | All <LLD | 0 |'

| | (8) | | | | |
'

| | | | | | - || !

: Nb-95 | 15 All <LLD : | | All <LLD : 0 |*

: (8) | | | | | | ,

| | | | | | : : L
: | Zr-95 : 30 | All <LLD | | | All <LLD | 0 ||

| | (8) : : : : ;

| | | | | | | |

| I-131 : 15 | All <LLD | | | All <LLD | 0 !
o | | (8) : : | | |

| | | | | | |~~~

| | cs-134 | 15 | All <LLD : | | All <LLD 0 |

| : (8) : : : : : : :
: : : | | | | | !

! | cs-137 | 18 : All <LLD : : - | All <LLD | 0 |

| | (8) | | : : : :
: : | | | | |

| | Ba-140 60 | All <LLD : | All <LLD : 0 |

| | (8) | | | | | | |

| | | | | 'l : |
| : La-140 | 15 | All <LLD | | | All <LLD | 0 |

| | (8) | | | | | | |
: : | | | :

: | Gross Beta | 4 | 1.95 (3/4) | WU | 2.22 (3/4) | 2.22 (3/4) ! 0 |

: | (8) : 1.26 - 2.35 : 470 m NNE : 1.34 - 2.70 | 1.34 - 2.70| |

| | -- | | | -- | -| |
3| Drinking Water | H-3 2000 | 1530 (4/4) | SWU | 1530 (4/4) | 1530 (4/4).! 0 |

| | (4) | | 1290 - 1870 | 4 km | 1270 - 1900 |1270 - 1900 ! !

| (pci/ liter) | | | | Upstream | | | |

| | | | | | | | |

| | Mn-54 15 : All <LLD | | | All <LLD | 0

| | (12) | | | |- |

| | | | | | | | |
| | All-<LLD | 0 |: co-58 | 15 | All <LLD '

| | (12) | | | | | | |
| | | | |'

!'
| |

: ! : : : :: :
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(Page 4 of 6)

River Bend Station Docket Number: 50-458
West Feliciana Parish, Louisiana Reporting Period: 1/1/87 - 12/31/87

| Medium or | Type and Lower Limit | Al.1 Indicator | Location with Highest i Control i Number of i
,

L ations | Nonroutine |(f)2 [ Mean (f)2 | Reported. || Pathway Sa:M ed | Total Number || of | Stations | Annual Mean

| (Unit sf of Analyses ' Detection | M9an (f)y || Name Meang
I

' " Rance | Results || Measurement) | Performed (LLD) | Range Dist./Dir. | Range ''

Drinking Water | Fe-59 : 30 | All <LLD | | All <LLD 0 -
!I I I I I

'5 |,

| | (12) | | J | | | |

| (pci/ liter) | | | | | | | |

! | co-60 ! 15 : All <LLD | | | All <LLD | 0

: (continued) | (12) | | | | | | |

| | | | | | | | |

! | zn-65 | 30 | All <LLD | | | All <LLD | 0 |

| | (12) | | | | | | |

| | | | | | | | | .i

| | Nb-95 | 15 | All <LLD | | | All <LLD | 0 :.
| | (12) | | | | | | |

| | | | | ! ! ! !

| | Zr-95 | 30 | All <LLD | | | All <LLD | 0 |

| | | (12) | | | | | | |
,

} ; ! ! | ': :

; ! | I-131 15 All <LLD | 1 | All <LLD | 0 i
s2 : : (12) | | | : :"

63 | | | | | | | | |

1 | | cs-134 : 15 : All <LLD | |: : All <LLD | 0 |

| | (12) : ; ! !

| | | | | | | | |"

| | cs-137 | 18 : All <LLD | | | All <LLD 0 | ,

j | (12) | | ! ! | | |
'

4 : : : : | | | |

| | | Ba-140 | 60 | All <LLD | | | All <LLD ! 0 |

| | | (12) | | | | | | |

: : ! | | | | |
1 : La-140 | 15 : All <LLD | : | All <LLD | 0 :

. | | (12) | | | | | | |
4 : : : | | |

; | | Gross Beta | 4 | 10.40 (12/12) | Donaldson- | 10.40(12/12)|8.93 (12/12)| 0 |
' | (12) | | 6.26 - 15.50 | ville ! 6.26 - 15.5 | 5.63- | |

| | | | | 138 km | | 16.50 | |

| | | | | Downstream | | | |

| | | -- |- |- | | | |-
| Shoreline K-40 | None | 18190 (3/3) | SED | 18190 (3/3) | 15960 (3/3)| 0 |-

| Sediment | (6) : Required 14890 - 23890 : 4 km |14890 - 23890| 13270 - ! |6

| | | | | Downstream : 19010 | |

| (pci/kg dry) | | | | | | | |

| | Cs-134 | 150 | All <LLD | | | All <LLD | 0 |'

1 | | (6) | | | | | | |

| | | | | | | | |

| | | | | | |'

! ! ! ! | ! !.

;

!
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TABLE 5 ,4

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY -

(Page 5 of 6) '!

River Bend Station Docket Number: 50-458
West Feliciana Parish, Louisiana Reporting Period: 1/1/87 - 12/31/87

| Medium or i Type and i Lower Limit i All Indicator | Location with Highest ; Control i Number of - |
| Pathway Sampled | Total Number ! of | Stations | Annual Mean : Locations | Non.outine |Mean (f)y | Reported |(f) 2 |

y (f)y ! Name Mean| (Unit of | of Analyses | Detection | Mean
Range | Results !-Mea surement) | Performed | (LLD) | Range | Dist./Dir. ; Range' ,

|i! | I e ae e

| Shoreline | Cs-137 | 180 | 54.90 (3/3) | SED | 54.9 (3/3) | 35.70 (3/3)| 0 |
6

| Sediment | (6) | | 22.50 - 99.40 |4 km |22.50 - 99.40' -23.70 - |. j.
| | | | | Downstream | 47.60 6 |'

| (pCi/kg dry) | | | | | | | l'
|- I -! I I I I' !

'

t

| | | | | | L - | |

| Fish / Invertebrates | K-40 | None | 3010 (11/12) | FD | 3010 (11/12)" 2800 (7/8) | 0 |

| | (20) | Required | 2060 - 4890 | 4 km j 2060 - 4890 |'1110 - 5190 |:
|| (pCi/kg wet) | | | | Downstream | ' "

! ! ! : : L , !
! ! Mn-54 | 130 | All <LLD | | All <LLD j 0 |.

| | (20) | | | | | | |

| | | | | | | | |

| | Co-58 | 130 | All <LLD | | | All <LLD | 0 |

| | (20) : | | |'

| | | | | | |
'

u ; | Fe-59 | 260 | All <LLD | | All <LLD | 0 |'

w | | (20) | | !| | '. I.'

.

| | | | | 1 | | |
| | Co-60 | 130 | All <LLD | | All <LLD | 0 |,

| | (20) | | | || | | |
| | | | | L | -| |

| | Zn-65 | 260 | All <LLD | | ! All <LLD | 0 |

| | (20) | | | | | | |
| | | | | | | |-'

| | Cs-134 | 130 | All <LLD | | All <LLD | 0 |
'

| | (20) . | | | |
| | | | L : | |

| | Cs-137 | 150 | 11.80 (2/12) | FD | 11.80 (2/12)| All <LLD | 0 i
| | (20) | | 9.96 - 13.60 ; 4 km | 9.96 - 13.60' '| |

| | | | | Downstream | | |

| |- : --- |- | | | | |

| Broadleaf | Be-7 | None ! 462 (38/72) | GQC | 737 (14/34) | 737 (14 / 34) |- 0 |

| Vegetation ! (106) | Required | 150 - 1260 | 35 km NW | 84.7 - 3150 |84.7 - 3150 | |

! ! ! | | | | | |

| (pci/kg wet) | K-40 | None | 3430 (72/72) | GQC |4080 (34/34)-|4080 (34/34)! 0 |-
| | (106) | Required | 1260 - 5920 | 35 km NW |1740 - 10840 |1740 - 10840| |

| | | | | | |- | |

| | I-131 | 60 | All <LLD | | | All <LLD | 0 |

| | (106) | | | | | -| |

| | | | | | | | |

| | Cs-134 | 60 | All <LLD | | | All <LLD | 0 |
| | |

!'
'

| | (106) | |
| | | |'| | | |
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TABLE 5
_
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*

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY-
(Page 6 of 6)

River Bend Station Docket Number: 50-458
West Feliciana Parish, Louisiana Reporting Period: 1/1/87 - 12/31/87

| Medium or | Type and | Lower Limit | All Indicator | Location with Highest | Control | Number of !
ations |( f) 2 ~ j| ' LMean (f) 2 .! Nonroutine| Pathway Sampled | Total Number ! of | Stations | An7ual Mean

| (Unzt of | of Analyses | Detection ! Mean (f) 2 ! Name Mean
y | Reported' |

| Measurement) | Performed | (LLD) : Range | Dist./Dir. Range | Range | Results |
'

| I | | | 5 . I !

! Broadleaf | Cs-137 | 80 | 39.50 (3/72) | G1 39.50 (3/72) | All <LLD | O' |

| Vegetation | (106) ! ! 29.90 - 55.50 | 1.km WNW |29.S0 - 55.50| | |

| | | | | || | '!'
| (pCi/kg wet) | ! | | |' | | |

'

: | | | ! .

~

i

| (continued) | | | | |- !. | -

! | | | | | ! !
-

NOTES:

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

2. Mean and range based on detectable measurements only. Fra : tion of detectable measurements at specified
4

j locations is indicated in parentheses. (f)
f

3. Monthly gamma exposure estimates are "normalized" to a 30-day month and quarterly gamma exposurej N
#

1 estimates are "normalized" to a.90-day quarter.

I 4. Delays in preparing and counting surface water samples for June '1987 were incurred during a program audit
and resulted in failure to achieve the required LLDs for I-131. The detection limits achieved for I-131
in the June 1987 surface water samples were 20.2 pCi/ liter for SWU; 15.8 pCi/ liter for SWD; and 26.2

,

i pCi/ liter for the Discharge Line.
i

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

6. An upstream sediment sampling location, though not required, is used as a "control" for shoreline
sediment comparisons. Cesium-137 was detected at both locations during spring and autumn of 1987,'

*

presumably as a consequence of runoff from areas affected by fallout from the accident at Chernobyl,
Russia, in 1986.

<
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

,

3.1.4 Ingestion Exposure Pathway - Concentrations of radioiodine
were below LLD in the ingestion pathways near RBS during 1987. In addi-
tion to naturally-occurring gamma emitters, Cs-137 was measured in both
- fish and broadleaf vegetation from indicator locations, averaging 11.8
pCi/kg-wet (<LLD) in downstream fish and 39.5 pCi/kg-wet (<LLD) in vege-
tation from the onsite garden in Sector P. These slightly elevated cor-
centrations, which are two orders of magnitude below those that would be
"r1 portable" if due to RBS releases, may be attributable to the Cherno-

'
. byl incident.

*

3.2 Comparison of Operational and Baseline REMP Results

'Radioiodine and other gamma emitters in the airborne exposure
pathway were not measured at levels above the LLDs during 1987. Gross
beta activities on air particulate filters averaged 0.03 pCi/ cubic meter
at both indicator and control locations in 1987, as they did during the
preoperational phase of the REMP (Appendix A).

In the direct exposure pathway, the 1987 net average readings for
monthly and quarterly TLDs from both indicator and control locations *

were slightly lower than the corresponding values for previous years. ,

Thus far, no appreciable dif ferences have been observed in TLD exposures i

be tween indicator and control locations or between the same locations'

from one year to the next.

In the waterborne exposure pathway, no gamma-emitting nuclides were
measured above the RBS Technical Specification LLDs during 1987, as had '

'

- been the case during the preoperational phase (Appendix A). Gross beta
and tritium (H-3) levels in water are compared below:

WATERBORNE AVERAGE GROSS BETA (pCi/ liter)

Pre- t

operational 1986 1987
|

| Surface Water, Upstream (4 km) 7.80- 5.76 8.93
RBS Discharge Line N/A 10.10 21.76
Surface Water, Downstream (4 km) 8.10 5.69 8.59

| Drinking Water (Donaldsonville) 6.80 5.66 10.40
'

Upgradient Groundwater 6.00 2.25 2.22
, Downgradient Groundwater 4.00 2.61 1.95

|

|

|
,

| 25 -

t
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RIVER BEND STATION. ,
*

RADIOLOGICAL ENVIRONME!!TAL OPERATINC REPORT FOR 1987

WATERBORNE AVERAGE TRITIUM (pCi/ liter)

Pre-
operational 1986 1987

Surface Water, Upstream (4 km) <2000 1582 1530
RBS Discharge Line N/A 2365 2650
Surface Water, Downstream (4 km) <2000 1699 1650
Drinking Water (Donaldsonville) <2000 1609 1530
Upgradient Groundwater <2000 1522 1610
Downgradient Groundwater <2000 1597 1580

Gross beta activities in the Discharge Line, Surface Water samples, and
the Drinking Water samples averaged slightly higher in 1987 than in pre-
vious years. These slightly increased levels of gross beta activity
were well below the reporting levels established in RBS Technical Speci-
fications. Moreover, they apparently reflect (at least in part) a
slight general increase in levels of beta-emitting materials in the
Mississippi River because what may be construed as the "indicator" loca-
tion relative to RBS (SWD) had a slightly lower average than the "con-
trol" (SWU). Average levels of tritium activity in 1987 vater samples
were not appreciably different from those of previous years. It should
be noted that Discharge Line monitoring results are based on composites
of hourly aliquots of equal volume, rather than on flow-weighted hourly
grabs. Although it may be argued that the long-term averages are fairly
rcpresentative , it can be seen that the sampling requirement would be
truly representative (especially for individual months) only if RBS
liquid discharges were continuous at a constant rate, which is not the
case (see also the discussion of liquid effluents under Section 3.3

below).

In the ingestion exposure pathway, .to gamma-emitting nuclides were
measurcd above LLDs during 1987, and there appear to have been no in-
creases in radionuclide concentrations attributable to RBS operations in
food / forage media over preoperational levels (Appendix A). Slight in-
creases in Cs-137 levels in some fish and broadleaf vegetation samples,

presumably related to residues of the Chernobyl accident fallout, were
discussed in Section 3.1.4 (above). Naturally occurring K-40 was mea-
sured at an average of 3430 pCi/kg-wet in indicator vegetation and at an
average of 4080 pCi/kg-wet in control vegetation during 1987, roughly
the same levels encountered prior to RBS operation (Appendix A). An-
other natural nuclide, Be-7, was measured at 462 and 737 pCi/kg-wet in
indicator and control vegetation samples, respectively, during 1987.
Although presumably present, Be-7 was not quantified during the baseline
phase for comparison.

26
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

3.3 Comparison of REMP Results with Operational Controls

The only measurable increases in concentrations of radionuclides or
levels of radiation, attributable to plant operation, in the vicinity of
RBS during 1987 appear to have been the expected low levels in the Dis--

charge Line. The indicator versus control comparisons for airborne
gross beta activity (Section 3.1.1; Table .5) corroborate the reports of
limited or no releases of particulate or radioiodine in 1987. The 1987
environmental TLD data (Section 3.:1.2; Table 5) showed no appreciable
differences in direct radiation exposures between indicator and control
locations. Excerpted liquid effluent data from the two Semiannual Radi-
oactive Ef fluent Release Reports are listed in Table 6 along with the
corresponding Discharge Line analytical data for those nuclides which
which were measured by the REMP during 1987. These nuclide activities
were measured at levels below the Technical Specification LLDs, but are
listed here for comparison to substantiate the adequacy of source con-
trol and effluent monitoring at River Bend Station.

27
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RIVER BEND STATION
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

i ' TABLE 6
t

SUMMARY COMPARISON 0F. LIQUID EFFLUENT QUANTITIES / CONCENTRATIONS *
~

AND REMP. DISCHARGE'LINE MONITORING RESULTS

Quantities 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr. Total

Released 1987 1987 1987 1987 1987

Liters of
Ef fluent 3.43E+6 7.48E+6 4.59E+6 9.24E+6 24.74E+6 )

|

Liters of
Dilution 2.20E+8 4.69E+8 3.15E+8 5.94E+8 15.98E+8

Curies of
H-3 9.26E-1 2.54E+0 1.48E+0 1.97E+0 6.916E+0

Curies of
Mn-54 4.48E-4 4.05E-3 8.28E 4. 3.56E-3 S.886E-3

Curies of
Co-58 1.46E-3 2.37E-3 2.91E-3 1.59E-3 8.330E-3

Curies of
Co-60 1.17E-3 3.48E-3 4.65E-3 8.09E-3 17.390E-3

____________________.__..________________= _________

Predicted (Extrapolated) Concentrations (pCi/1) 1987 REMP
Measured 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr. Mean Mean (Range)
Nuclide, 1987 1987 1987 1987 1987 pCi/1

,

H-3 4140 5330 4630 3270 4260 2650 (1990-3310)

Mn-54 2.01 8.50 2.59 5.90 5.48 4.67 (1.40-8.07)

Co-58 6.53 4.97 9.11 2.64 5.13 3.83 (2.08-5.63)
|

Co-60 5.24 7.30 14.50 13.40 10.70 6.29 (2.12-12.70)'

* Effluent quantities and nuclide concentrations excerpted from the two 1987
Semiannual Radioactive Effluent Release Reports already submitted by River
Bend Station.

,

t

28
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RIVER BEND STATION-
RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987-

,

-APPENDIX A

Sununary of Preoperational REMP (Baseline) -Results

Table A.1' summarizes the results of preoperational radiological
environmental monitoring from January,1983, through .0ctober, 1985.
: Further details are available in the respective annual reports (1983,
1984, and 1985).

,

f
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A-1 i
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TABLE A.1 4,

I .-

| PREOPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY :-

i (Page 1 of 6)
'

'

r

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

4

I

! | Medium nr | Type and | Lower Limit i All Indicator ! Location with Highest | Control | Number of |
Pathway Sampled : Total Number of : Stations | Annual Mean | Locations Nonroutine |' *

(f) 2 | Reported :
. (f)2 | Meany (f)3 I Name Meani | (Unit of | of Analyses | Detection | Mean

| Measurement) : Performed | (LLD) | Range | Dist./Dir. ! Range | Range | Results*

: ; i : : : : |:

: Air Particulate | Gross Beta | 0.01 | 0.03 | AOS2 | 0.03 1 0.03 : N/A |'

| : : (1086) | | (752/759) ! 5.8 km NW : (146/158) | (326/327) |
3

| (pci/m ) : ! | 0.01 - 0.09 | | 0.01 - 0.09 |0.01 - 0.08 | |

| ! ! ! ! ! ! ! !

3 | | cs-134 ! 0.05 | All <LLD | | | All <LLD : N/A |
: (95) : : | | | |'

i | | | | | | | | |
; | | Cs-137 | 0.06 : All <LLD | | | All <LLD | N/A |

| (95) | | | | | |- |
*

'

! :=- : : -: : -| : : :
i : Air Radioiodine | I-131 : 0.07 | All <LLD : | | All <LLD : N/A |

| | : (1086) : | | | | -| |
3

; ; (pCi/m ) | | | | |

j | | | -- | -- ! ! | | |
.'

: | Direct (TLD) : Gamma : ! 6.8 : TM2 | 7.8 (27/28) | 6.7 : N/A :
1 | | Monthly | | (1018/1064) |'4.2 km WSW 3.2 - 16.2 | (139/150) | |
d > ; (mR Total) | (1214) : : 0.7 - 19.3 | | | 0 - 27.8 | |~

f a | | | | | | |
'

3 3 3
t : Gamma | | 19.0 | TG1 : 27.5 | 18.9 : N/Au
; | ouarterly : (404/418) | 1.6 km SE : (11/11) | (51/54) 'l .

: ! (472) | 6.8 - 32.1 | 12.2 - 27.6 6.5 - 23.5 | |'

| | - := | | | | | :
'

I | Surface Water | H-3 : 2000 : All <LLD | | | All (LLD | N/A :
: : (241 | | | | | | |

| (pci/ liter) | | | | | .!'

:

! : Mn-54 | 15 | All <LLD : : | All <LLD | N/A :

| | | (68) | | | ; | | |
! | | | | | | | |

f : co-58 : 15 : All <LLD | | | All <LLD | N/A |

i | : (68) | : | | | | |

| | | | | | | | | |

1 : : Fe-59 | 30 | All <LLD | ! | All <LLD | N/A |

! ! ! (68) | | | | | | |

: : | | | | | . |
,

| | co-60 | 15 : All <LLD : : All <LLD N/A |
; ! | (68) | | | | | | |

I : | | | | | |
q : : zn-65 | 30 | All <tLD : | : All <LLD | N/A |
,

1 : : (68) : : : | |*

J : : : : : | | | |

| | | Nb-95 | 15 | All <LLD | | | All <LLD | N/A
: : | (68) : '. | | | |

'

. . . . . . . .j
: 1 I. I I. i i. i !.

!
,i . . . . .

1
,
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TABLE A.I'- f

PREOPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY ,

-

(Page 2 of 6)

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

Medium or i Type and | Lower Limit | All Indicator | Location with Highest ! Control .| Number of |*

(f)2 | LocationsMean (f)2| Reported 'j'
| Nonroutine || Pathway Sampled | Total Number | of ! Stations, | Annual Mean

7
| (Unit of | of Analyses | Detection | Mean (f)' | Name Mean |

'

| Measurement) | Performed | (LLD) | Range ! Dist./Dir. ! Range | Range Results |
"

| 1 i ; I : i !,

| Surface Water | Zr-95 | 30 | All <LLD | | | All <LLD | N/A' |
| | (68) | | | | | |

"

| (pci/ liter) ! ! | | | | !
'

! ! I-131 | 15 | All <LLD | | | All <LLD . N/A
| | (68) | | | | | |
| | | ! ! ! ! . .! !

| Cs-134 | 15 | All <LLD | | | All <LLD| | N/A. 'l'

| (continued) | (68) | | | | | | |
| | | | | | | | |
| | Cs-137 | 18 | All <LLD | | | All <LLD | N/A |
| | (68) | | | | | | |

'
| | | | | | | |
| | Ba-140 | 60 | All <LLD | | | All <LLD i N/A'

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

. . . . . . . . .

| | La-140 | 15 | All <LLD | | | All <LLD | N/A |> | | (68) | | | | | | |-
8 | | | | | | | | |
w | | Gross Beta | 4 | 8.1 (23/26) | SwD | 8.1 | 7.8 | N/A |

| | (52) | ! 4 - 12 | 4 km | (23/26) | (24/26) | |
| | | | | down cream | 4 - 12 | 5 - 13 | |
|-- | | |- - | -- |- | | |4| Groundwater | H-3 | 2000 | All <LLD | | | All <LLD | N/A |'

| | (24) | 1 |.
| (pCi/ liter) | | | | | | |

| | Mn-54 | 15 | All <LLD | | All <LLD |- N/A
! | (22) | | | | | |

'

| | | | | | |
| | Co-58 | 15 | All <LLD : | ; All <LLD - N/A
| | (22) | | | | | |- |
| ! | | | | | | |
| | Fe-59 | 30 | All <LLD | | All <LLD | N/A |

| | (22) | | | | | |
. . . . . . , . .
. . . . . . , . .
| | Co-60 | 15 | All <LLD | | | All <LLD | N/A |
| | (22) | | | | | | |
| | | | | | | | . |
| | zn-65 30 | All <LLD : ! All <LLD | N/A |
| | (22) | | | | | | |
. . . . . . . . .
. . . . . . . . .
| | Nb-95 | 15 | All <I.LD | | | All <LLD | N/A |
| | (22) | | | | | |. I

j | | |
'!

| | |
'

! | | | | |.
,

,
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TABLE A.1 e
.

PREOPERATIONAL RADIOLOGICAL ENVIRONMENTAL' MONITORING PROGRAM SUMMARY -

(Page 3 of 6)

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

| Medium or | Type and ; Lower Limit | All ?ndicator ; Location with Highest i Control | Number of
(f)y |:| Pathway Sampled : Total Number : of Stations Annual Mean : L cations Nonroutine.y (f) 2 | Mean: (Unit of | of Analyses : Detection : Mean (f) 2 | Name Mean Reported

| Mea surement) : Performed (LLD) : Range : Dist./Dir. ; Range : Range ! Results :
: : : : : : i i :-

4
Groundwater | Zr-95 : 30 : All <LLD | | | All <LLD | N/A- |

| | (22) ! | | | | | |

| (pci/ liter) : : : : : ; -|

| : I-131 : 15 : A11 <LLD : A11 <LLD | N/A
(continuca) (22) : : : : : :

| | | |- | | u ,

: : cs-134 : 15 : A11 <LLD | | | A11 <LLD : N/A
: : (22) | | | | : :
: : : | | | . | |

: | cs-137 | 18 : All <LLD | | | All <LLD :. N/A |

| | (22) | | | | | | |
: : : : ! :- ! !

: : Ba-140 | 60 | A11 <LLD | : A11 <LLD | N/A :
: : (22) | | | | | |
| : | | | | |
| La-140 : 15 : All <LLD : All <LLD | N/A : -

>
| | (22) | | : | | | |

8 | | | | | | | ! :
4- | | Gross Beta 4 : 4 (5/12) : WD | 4 (5/12) ! 6 . (2/3) | N/A :

: : (15) | 2-8 : 470 m SW | 2-8 : 3-9 | |
: -- ! || -- : : := | -

3
| Drinking Water | H-3 | 2000 | All <LLO | | | All <LLD | N/A' |

| | (18) : : | | | |

| (pci/ liter) : : : | | | |

: : Mn-54 : 15 : All <LLD : | | All <LLD- | N/A |

| | (40) : | | | ! | |

| | | | | | | |

| | co-se : 15 | All <LLD : : All <LLD | N/A
| | (40) | | | | | |
: : : : : : : : |
| | Fe-59 : 30 | All <LLD | | | 'All <LLD | N/A |
| | (40) | | | | | |
| | | | | | | | |

| | co-60 : 15 : All <LLD | : All <LLD | N/A |

| | (40) | | | | | | |
: : : | | | | | |
| | zn-65 : 30 : A11 <LLD | | A11 <LLD | N/A |

| : (40) : | | | | |

| | | | | | | | |

| | Nb-95 | 15 | All <LLD | | | 'All <LLD | N/A |
| | (40) | : : : : :
: | | : | | | |

| | | | | | | | |

| | | | | l' |

-
____ ______ .
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TABLE A.1 e

PREOPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
'

*

(Page 4 of 6)

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

| Medium or | Type and | Lower Limit | All Indicator | Location with Highest | Control |.Numoer of |~
| Pathway Sampled | Total. Number | of | Stations | Annual Mean | Locations | Nonroutine ! '

g
(f) 2 | Name -Mean ( f') 2 | Mean (f)y | Reported || (Unit of | of Analyses | Detection | Mean

| Measurement) | Performed j (LLD) Range | Dist./Dir. | Range | Rsnge ! Results |-
! I I I I I I !5

| Drinking Water ! Zr-95 | 30 | All <LLD | | | All <LLD | N/A |
| | (40) | | | | | | |
| (pci/ liter) | | | | | | | |
| | I-131 | 15 | All <LLD | | | All <LLD | N/A |
| (continued) | (40) | | | | | | 'l
| | | | | ! | |
| | cs-134 : 15 : All <LLD | | | All <LLD | N/A |
| | (40) ; | | | | |
| | | | | | | | |
| | cs-137 | 18 | All <tLD | | All <LLD | N/A !.
| | (40) ! | | | | | :. i

| | | | | | | | | |
| | Ba-140 | 60 | All <LLD | | | All <LLD | N/A | |

| | (40) | | | | | | | |

|~ || | | | | :' | ,

N/A | I| | La-140 | 15 | All <LLD | | | All <LLD |
> | | (40) | | | | | | |

| | | | | | . | ;
.

| | Gross Beta ! 4 | 6.8 (28/28) | Donaldson- | 6.8 (28/28) |7.8 (24/26) | N/A | j,
j (54) ! ! 3 - 12 | ville | 3 - 12 | 5 - 13 .| | |

'

| | | | | 138 km | | | | |
| | | | | downstream | | | | |

| | | - | -- : -- | | | | 1
6| Shoreline | K-40 | None | 13.7E3 (2/2) | SED | 13.7E3(2/2) | Not | N/A |

| Sediment | (2) | Required | (11.4-15.9)E3 | 4 km | (11. 4-15. 9) E3 | Required | |
| | | | ! downstream | | | |
| (pCi/kg dry) | | | | | | | |
| | Cs-134 | 150 | All <LLD | | | | N/A |
| | (4) | | | | | | | ,

| | | | | | | | | 1

| | cs-137 | 180 | All <LLD | | | | N/A | |
| | (4) | | | | | | | |
| | I I I I -I I I i6
| Milk | K-40 | None | 1313 (8/9) | MF2 | 1313 (8/9) | 1318';7/9) | N/A |

'

| | (18) | Required | 1179 - 1475 | 6 km ESE | 1179 - 1475 |1196 - 1409 j. | i

| (pci/ liter) | | | | | | | | l7
| | I-131 | 1 | All <LLD | | | All <LLD | N/A | 1

| | (81) | | -| | | | | j

! | | | | | | 7.| |-
'

| | cs-134 | 15 | All <tLD : ! All <tLD | N/A -

j
| | (82) | | | | | | |

!'| | | | | -| | | |

| | | | | | ! | |
"

| |
-

| | | | | !.
1

1

I

- -- -. , .- - .. , , -.
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TABLE A.1 .

*

PREOPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY
(Page 5 of 6)

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

| Medium or | Type and | Lower Limit | All Indicator | Location with Highest Control j Number of |
| Patho 3y Sampled | Total Number | of | Stations | Annual Mean | L cations | Nonroutine |(f) 2 | Reported |7 (f)2 | Mean| (Unit of | of Analyses | Detection | Mean ( f) 2 | Name Mean
| Measurement) | Performed (LLD) | Range Dist./Dir. | Range | Range | Results |

' '

| | | | | | | | |7
|-Milk | Cs-137 18 : All <LLD | | | All <LLD | N/A |

'

| | (82) | | | | | | |

| (pci/ liter) | | | | | | | |7
| | Ba-140 | 60 | All <LLD | | | All <LLD | N/A |
| (continued) | (82) | | | | | | |
| | | | | | | | i7
| | La-140 | 15 | All <LLD | | | All <L D ; N/A |
| | (8 2) | | | | | | |
| | I I--- I I I I I6| Fish / Invertebrates | K-40 | None | 9037 (2/2) | FD | 9037 (2/2) | 7840 (4/4) | N/A |
| (6) | Required | 6320 - 11754 4 km |6320 - 11754 |4177 - 11438| |

'

| (pCi/kg wet) | | | downstream | | | |
| | | | - | | | |
| | Mn-54 | 130 | All <LLD | | | All <LLD | N/A |

| | (15) | | | | | | |
| | | | | | | | !>
| | Co-58 | 130 | All <LLD | | | All <LLD | N/A |

8 | | (15) | | | | | | |
m | | | ! ! ! ! ! !g 8

| | Fe-59 | 260 | All <LLD | | | All <LLD | N/A |
| | (15) | | | | | | |
| | | | | | | | |

| | Co-60 | 130 | All <LLD | | | All <LLD | N/A |
| | (15) | | | | | | |
e i e i i i e i i

e e i e i e i e i

| | Zn-65 | 260 | All <LLD | | | All <LLD | N/A |
| | (15) | | | | | | |
| | | | | | | | |
| | Cs-134 | 130 | All <LLD | | | All <LLD | N/A '

| | (15) | | | | | |
'

| | | | | | | | |

| | Cs-137 | 150 | All <LLD | | | All <LLD | N/A |
| | (15) | | | | | | |

|-- | __ _| | .. ; - - |
- |- |- -;

| Broadleaf | K-40 | None | 3368 (6/10) | G2 | 3368 (6/10) | 3768 | N/A |
| Vegetation I (11) | Required | 1?98 - 5369 | 1.3 km NW | 1398 - 5389 | single value! |

| ! ! | | ! | | |7
| (pCi/kg wet) | I-131 | 60 All <LLD | | | All <LLD | N/A |

'

| | (75) | | | | | | |
| | | | | | | | |
| | Cs-134 | 60 | All <LLD | | | All <LLD | N/A |
| | (76) | | | | | | |
| | | | | | | | |
| | | | | | | | |
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TABLE A.1 .;

PREOPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY - *
(Page 6 of 6)

~ I

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

| Medium or | Type and | Lower Limit ; All Indicator | Location with Highest ; Control. I Number of |
| Pathway Sampled | Total Number | of | Stations Annual Mean | Locations) ' Nonroutine |y

(f) 2 | Name Mean (f)2 | Mean (f) ' Reported || (Unit of | of Analyses | Detection | Mean
| Mea surement) | Performed | (LLD) | Range | Dist./Dir. j Range | Range Results
| | ! ! | | 1 J.
| Broadleaf | Cs-137 | 80 | 97 (4/43) | G1 | 97 (4/43) | All <LLD | N/A |
| Vegetation ! (76) | | 59 - 120 | 1 km WNW | 59 - 120 | | |
| | | | | | | |c |
| (pC1/kg wet) | | | | | | | |
| | | | | | | | ':
| (continued) | | | | | | | |
. . . . . . . .
. t f t t t i __.

NOTES:

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 measurements at specified
locations is indicated in parentheses. (f)

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

8

4. Beginning in January, 1985, groundwater was sampled from one upgradient (WU - control) and oney

downgradient (WD - indicator) well; previously groundwater was sampled from construction dewatering
wells.

5. The upstream surface water sampling location (SWU) is used in a "control" for drinking water analyses
comparisons.

6. The values listed 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 sample2

; preparation and counting. As a result, the required LLDs were not met in 2 out of 8 I-131 analyses;
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 9i

j La-140 analyses. Similarly, the required LLD for I-131 in broadleaf vegetation was not met in 1 out
of 11 analyses. (See discussion of Program Exceptions in Preoperational Radiological Environmental

; Monitoring Report for 1985.)
i .

| 8. The LLD for one downstream fish sample (catfish, analyzed in-house) was 265 pCi/kg ' (wet) . The LLD i

; for one upstream fish sample (largemouth bass, analyzed in-house) was 263 pCi/kg (wet).
.

i

1
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RIVER BEND STATION

RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT FOR 1987

APPENDIX B

Meteorological Data Summaries, 1/19/87-2/2/87

The following tables and figures ("wind roses") summarize wind data
recorded by the RBS meteorological monitoring system for late January
and early February,1987, during which time REMP air sampler AR1 (NNE
Sector) was inoperable. The data are presented in support of Section
2.5 and Table 4 of the main body of the report.

!

!

!

I

l

F

I

|

!

|
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SITE: RIVER BEND
t

UNIT:U1
j

USER: BEB

DATE: 3/11/87 12:44

JOINT FREQUENCY TABLE
-

ALL CLASSES - DELTA-T

FROM 1/19/87 10:00 TO 1/26/87 8:00

PRIMARY SENSORS - 30 FOOT

WIN 3 SPEED (MPH)
_-

BIR CALM CALM 3.6 7.6 12.6 18.6 24.6 32.6f TOTAL 2 AVE
(FROM) - 3.5 - 7.5 -12.5 -16.5 -24.5 -32.5 SPEED

N 0 2 3 0 0 0 0 0 5 5.6 3.9

NME O 3 6 0 0 0 0 0 9. 10 0 3.6

NE 0 1 1 0 0 0 0 0 2 22 36
ENE 1 0 0 0 0 0 0 0 1 1.1 00

E 0 0 0 0 0 0 0 0 0 0.0 0.0

ESE 0 4 3 0 0 0 0 0 7 78 29
SE O 2 7 0 0 0 0 0 9 10.0 5.1

SSE 0 0 4 4 0 0 0 0 8 8.9 73

S 0 0 3 1 0 0 0 0 4 4.4 5.8

SSW 0 0 6 0 0 0 0 0 6 6.7 5.8
SW 0 0 0 0 0 0 0 0 0 0.0 0.0

WSW 0 0 0 0 0 0 0 0 0 0.0 0.0
W 0 4 1 0 0 0 0 0 5 5.6 3.1

WNW 0 4 4 3 0 0 0 0 11 12.2 5.3
NW 0 3 7 7 0 0 0 0 17 18.9 6.4

NNW 0 3 3 0 0 0 0 0 6 6.7 3.8

TOTAL 1 26 48 15 0 0 0 0 90 100.0

I 1 1 28.9 53.3 16.7 00 00 00 0.0 100.0
. . ........ . ... ..

A'4 SPEED FOR THIS TABLE! 5.0 NPH

HOURS IN ABOVE TABLE WITH VARIABLE DIRECTION:0

N'JMBER OF CALMS: 1

NUMBER OF INVALID HOURS: 77

NUMBER OF VALID HOURS! 90

TOTAL H(TJRS FOR TE PERIOD: 167

SPEED SENSOR: PS.SP.L

DIRECTION SENSOR: PS.DR.L

LTLTA-T SENSOR: PS.DT.U-L

B-2
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SITE: RIVER BEND

(MIT! Ut
USER: BEB

DATE: 3/11/87 12:50

JOINT FREQUENCY TABLE
...

ALL CLASSES -- DELTA-T

FROM 1/17/E7 10:00 TC 1/26/87 8:00

PR!hARY SEN;0RS - 150 FOOT

WI E SFEEI- (MFHI

DIR CALM CALM + 3.6 7.6 126 18.6 24.6 32.64 TOTAL % AVE
(FROM) - 3.5 - 7.5 -12.5 -18.5 -24.5 -32.5 ?#EElf

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

N 0 0 2 1 0 0 0 0 3 3.3 7.2

MNE O 1 8 0 0 0 0 0 1 10.0 5..

PE 0 0 3 2 0 0 0 0 5 5.6 6.9

ENE 0 0 0 0 0 0 0 0 0 0.0 0.C

E O 0 0 0 0 0 0 0 0 0.0 0.0 ,

ESE 0 0 0 3 0 0 0 0 3 3.3 10.1
SE 0 0 1 10 0 0 0 0 11 12.2 10.1

SSE 0 0 1 5 1 0 0 0 7 7.8 10 5
S 0 0 0 5 0 0 0 0 5 56 9.4

SSW 0 0 1 6 0 0 0 0 7 7.E 6.7

SW 0 0 0 1 0 0 0 0 1 1.1 11.6

WSW 0 0 0 0 0 0 0 0 0 0.0 0.0
W 0 0 0 4 0 0 0 0 4 4.4 8.5

WNW 0 0 5 5 0 0 0 0 10 11.1 80
NW 0 0 3 10 1 0 0 0 14 15.6 10.0

NNW 0 0 7 3 1 0 0 0 11 12.2 7.9

TOTAL 0 1 31 55 3 0 0 0 90 100.0

1 00 1 1 34.4 61 1 3.3 0.0 0.0 0.0 100.0
. .. . . . .. _ ... ... .

AVE SPEED FOR THIS TABLE: 8.7 MPH

10URS IN ABOVE TABLE WITH VARIABLE DIRECTION:0

NUMBER OF CALMS: 0

NUMBER OF INVALID HOURS: 77

NUMBER OF VALID HOURS: 90

TOTAL HDURS FOR TW TG10D: 167

SPEED SENSOR: FS.SP.U

DIRECTION SENSOR: PS.DR.U

DELTA-T SENSOF.: PS.DT.U-L

I

i

l
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SITE! RIVER DEND

L8117: U1

USER: K B
DATE: 3/11/87 12:53

JOINT FREQUENCY TAK E

ALL CLASSES -- DELTA-T

FROM 1/26/87 9:00 TO 2/ 2/8710:00

PRIMARf SENS RS - 30 FOOT

WIND SPEED (F H)

DIR CALM CALMt 3.6 7.6 12.6 16.6 24.6 32 6+ TOTAL : AVE
(FROM) - 3.5 - 7.5 -12.5 -18.5 -24.5 -32.5 SrtEt

W 1 6 2 0 0 0 0 0 9 54 22

NME 1 8 1 0 0 0 0 0 10 6.0 :.1

NE 3 4 0 0 0 0 0 0 7 4.2 1.4

ENE O 0 3 0 0 0 0 0 3 1.E 5.9

E 0 1 2 0 0 0 0 0 3 18 3.9

ESE 1 2 7 0 0 0 0 0 10 6.0 3.E

SE 0 3 10 1 0 0 0 0 14 8.3 4.5

SSE 2 1 12 11 0 0 0 0 26 15.5 6.6

S 0 2 7 4 0 0 0 0 13 7.7 6.2

SSW 0 2 4 6 2 0 0 0 14 8.3 7.7

SW 0 1 6 5 0 0 0 0 12 7.1 7.3

m 0 2 1 1 0 0 0 0 4 2.4 4.7

W 0 3 4 0 0 0 0 0 7 4.2 3.5

M 0 4 2 0 0 0 0 0 6 3.6 32
NW 2 1 4 4 0 0 0 0 11 6.5 5.6
MWW 1 3 9 6 0 0 0 0 19 !!.3 5.5

TOTAL 11 43 74 38 2 0 0 0 168 100.0
-

.. _

-- (. .. .._
__

.

,

2 6.5 25.6 44.0 22 6 12 0.0 00 0.0 100.0
. . . .. .. ...........

--

AVE SPEED FOR THIS TAPLE:5.1 SH

HOURS IN ABOE TAKE WITH VARIARE DIRECTION!
O

NL4 ER OF CALMS: 11

IUlBER OF INVALID HOURS: 2

IUtBER OF VALID HOURS: 168

TOTAL HOURS FOR THE FERIOD:170

SFEED SENSOR: FS.SP.L

DIRECTION SENSOR: PS.DR.L
DELTA-T SENSOR: FS.DT.U-L

B-4
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$1TE: RIVER 19tD

WIT: U1
USER: DES

DATEt 3/11/8712:54

JOINT FRE0ENCY TABLE

ALL CLASSES - FLTA-T

FROM 1/26/87 9:00 TO 2/ 2/8710:00

PRIMA *.Y SDrSORS - 150 FOOT

WIND SPEED (Irt0
... . ._

DIR CALM CALM 4 36 7.6 12.6 18 6 24.6 32.61 TOTAL % AVE
(FROM) - 3.5 - 7.5 -12.5 -18.5 -24.5 -32.5 SPEED

N 0 1 4 5 0 0 0 0 10 6.0 7.1
10lE 2 0 4 5 4 0 0 0 11 6.5 L.3
NE 2 0 1 4 0 0 0 0 7 4.2 5.9 .

ENE 1 0 0 3 0 0 0 0 4 2.4 7.1

E 1 3 0 0 0 0 0 5 3.0 3.8*

ESE t 0 3 8 0 0 0 0 11 65 8.9
SE O 0 1 11 0 0 0 0 12 7.1 9.6

SSE 1 0 4 9 5 0 0 0 19 11.3 9.7
5 0 0 2 14 1 0 0 0 17 10.1 9.7
SSW 0 3 5 4 1 0 0 0 13 7.7 7.1
SW 0 0 2 6 8 0 0 0 16 9.5 12 3
WSL' 0 0 2 0 0 0 0 0 2 12 7.3
4 0 0 6 2 1 0 0 0 9 5.4 7.2
WNW 0 0 5 1 0 0 0 0 6 3.6 59*

W 0 0 0 6 0 0 0 0 6 3.6 10.4
leni 3 1 0 14 2 0 0 0 20 11 9 6.2

._ . -

TOTAL 10 6 42 92 18 0 0 0 768 100.0

I 6.0 3 6 25.0 54.8 10.7 0.0 0.0 0.0 100.0

AVE SPEED FOR THIS TAKE: 8.5 MPH

HOURS IN ABO E TABLE WITH VARIAKE D1'ECTION: 0

WNBER OF CALMS: 10

WMBER OF INVALID HOWS: 2

NWBER OF YALID HOURS: 168

TOTAL HOURS FOR THE PERIOD: 170

SPEED SENSOR: PS.SP.U
,

BIRECTION SENSOR: PS.DR.U

BELTA-T SENSOR: M .ST.0-L

.

B-5
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AMA CODE 604 636 6094 346 8641

April 29, 1988

REC- 27782
File Nos. 09.5, G9.25.1.4

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Gentlemen:

River Bend Station - Unit 1
Docket No. 50-458

Enclosed is the Annual Radiological Environmental Operating Report for
the period of January 1 through December 31, 1987. This report is

submitted in accordance with Technical Specification 6.9.1.7 of

Appendix A to River Bend Station (RBS) License Number NPF-47.

Sincerely.

(. 4. .

J.E. Booker
Manager-River Bend Oversight
River Bend Nuclear Group y

JEB/LAE/JVC/ /ch

dnclosure

cc: U.S. Nuclear Regulatory Commission
611 Ryan Plaza Driv *, Suite 1000
Arlington, TX 76011

r NRC Resident Inspector
P.O. Box 1051
St. Francisville, LA 70775
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