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SECTION I DUQUESNE LIGHT COMPANY

1983 Annual Radiological Environmental Report
INTRODUCTION

Scope and Objectives of the Program

The environmental program consists of effluent and
environmental monitoring for radioactivity. Liquid and
gaseous effluents from the Beaver Valley Power Station and
the Shippingport Atomic Power Station were collected,
processed, sampled, and analyzed to ensure conformance with
the applicable regulations and permits prior to their release
to the environment. Environmental sampling and analyses
included air, water, milk, soil, vegetation, river sediments,
fish, and ambient radiation levels in areas surrounding both
plants.

Description of the Shippingport and Beaver Valley Site

The Shippingport Atomic Power Station and the Beaver Valley
Power Station are located on the south bank of the Ohio River
in the Borough of Shippingport, Beaver County, Pennsylvania,
on a 486.8 acre tract of land which is owned by the Duquesne
Light Company. Figure 1.0 is an artist's view of both
stations. The site is approximately one wile from Midland,
Pennsylvania; 5 miles from East Liverpool, Ohio; and 25 miles
from Pittsburgh, Pennsylvania. Figure 1.1 shows the site
location in relation to the principal pcpulation centers.
Population density in the immediate vicinity of the site is
relatively low. There are no residents within a 1/2 mile
radius of either plant. The population within a 5 mile
radius of the plant is approximately 18,000 and the only area
within that radius of concentrated population is the Borough
of Midland, Pennsylvania, with a population of approximately
«,300,

The site lies in a valley along the Ohio River. It extends
trom the river (elevation 665 feet above sea level) to a
ridge along the border south of the Shippingport and Beaver
Valley Power Stations at an elevation of 1,160 feet. Plant
ground level at both statious is approximately 735 feet above
sea level.

The two (2) stations are situated on the Ohio River at river
mile 34.8, at a location on the New Cumberland Pool that is
3.5 river miles downstream from Montgomery Lock and Dam, and
miles upstream from New Cumberland Lock and Dam. The
Pennsvlvania-Chio=-West Virginia border is located 5.2 river
miles downstream from the site. The river fl
by a series of dams and reservoirs on the Be
Moncngahela and Ohio Rivers and their trib
r

% ’ .
i19.4 m

ranges from & minimum of 5000 cubic feet pe
a maximum of 10
approximately 25,000 CFS.

s

)C,000 CFS. The mean annual: £
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[. INTRODUCTION

B. Description of the Shippingport and Beaver Valley Site
(continued)

The design ratings and basic features of the Beaver Valley
Power Station and the Shippingport Atomic Power Station are
tabulated below:

Beaver Valley Shiggingggtt(l)

Thermal & Elec. Rating = 2000 MW, 835 Mw, 236.6 MWy 72 MW,
MW-Each Reactor

Type of Reactor PWR pgR(z)

Number of Reactor 3 -
Coolant Loops

Number of Steam Generators 3 - Vertical 4 - Horizontal
and Type
Steam Used by Main Turbine Saturated Saturated

Both stations utilize two (2) separate systems (primary and
secondary) for transferring heat from the source (the
reactor) to the receiving component (turbine-generator).
Because the two systems are isolated from each other, primary
and secondary waters do not mix; therefore, radioactivity in
the primary system water is normally isolated from the
secondary svstem. Reactor coolant in the primary system is
pumped through the reactor core and scteam generators by means
of reactor cecolant pumps. Heat is given up from the primary
system to the secondary system in the steam generators, where
steam is formed and delivered to the main unit turbine, which
drives the electrical generator. The steam is condensaed
atter passing through the turbine, and returned to the stecam
generators to begin another steam/water cycle.

NOTE: MW, <~ megawatts thermal

MW, = megawatts electrical

(1) The Shippingport Atomic Power Station was not operated during 1983,

(2) Light Water Breeder Core

-y -
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RESULTS AND CONCLUSIONS

Plant operations at both the Beaver Valley Power Station and
the Shippingport Atomic Power Station had no adverse effects
on the environment as a result of activities at either of the
stations during 1983. Comparisons of pre-operarional data
with operational data indicates the ranges of values are in
good agreement for both periods of time.

The Beaver Valley Power Station operated throughout 1983,
while the Shippingport Atomic Power Station was shutdown and
defueled throughout 1983, During the year, the radicactive
releases from both stations were below the limits of 10 CFR
Part 50, Appendix I and applicable permits for each station.
The releases at Beaver Valley Power Statian did not exceed
the limiting conditions identified in the Beaver Valley Power
Station Operating License Technical Specifications.

The environmental program for 1983 was the same as in 1982
except for several changes in dairy locations which wera
revised as required by the Beaver Valley Technical
Specifications. (Refer to Table V.A.l for the 1983
Radirlogical Monitoring Program CQuzline),

The results of the 1983 Radiological Environmental Monitoring
Program are consistent with those of previous years. Tie

only radicactivity above normal ambient levels in the
environs other than world-wide fallout from Nuclear weapons
tests was detected near the Beaver Valley Power Station
discharge and resulted in negligible exposure to members of
the public. A summary of the 1983 operational environmental
data (ranges and means) for each sampling media is found in
Table V.A.2. A summary of precperational (1974 - 1973)
environmental data i{s found in Table V.A.3.

The Beaver Valley Power Station Technical Specifications
require sampling of three (3) dairies which have the highest
calculated milk pathway potential and one large local dairy.
The three dairies are determined from calculations based on
the meteorological data and the latest milch animal survey.
However, these dairies are frequently small, consisting of as
few as one cow or goat. The availability of milk from single
cow dairies and revisions due to updated calculations and
surveys result in sampling of several additional dairies
during the vear in different sampling periods.
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RESULTS AND CONCLUSIONS (continued)

In addition, the Environmental Monitoring Program includes
two larger dairies in order to provide continuity in the
sampling/analyses program and a control location. Samples
from each of these dairies are obtained each month in
addition to the four dairies required by the Environmental
Technical Specifications. During some sampling periocds, one
or all of the additional dairies could be among the required
dairies. The collection periods associated with each of the
locations are provided in the detailed summary of the milk
monitoring program of this report (Section V-E).

Examination of effluents from the Shippingport Atomic Power
Station and the Beaver Valley Power Station and environmental
media demonstrated compliance with regulations and Station
Technical Specifications,
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ENVIRONMENTAL MONITORING CONSIDERATIONS

Environmental Qualitv Control Programs

The Quality Control (QC) Program used for the Beaver Valley -
Shippingport Environmental Radioactivity Monitoring Program
consisted of seven (7) elements. It should be noted that the
comparisons made were at very low levels of radioactivity and
consequently, the activities at these levels are difficult to
measure. However, acceptable correlation was achieved in
most instances as outlined in the discussions and tables
which follow.

1. Radistion Monitoring (Duquesne Light Company (DLC)
Contractor Laboratory - DLC QC Laboratory - Independent

Laboratory)

An independent program of external radiation monitoring
was conducted by the QC Laboratory using lithium
fluoride TLDs sharing the same location as the DLC
Contractor Laboratory TLDs and Independent Laboratory
TLDs. Summary data of the QC Laboratory program is
provided in Table IIi.1.

Duplicate contractor TLD, QC TLD, Annual TLD, and
Independent Lab TLD and continuous integrating
monitoring by a Pressurized Ion Chamber (PIC) show
generally good agreement and demonstrate acceptable
performance by the DLC Contractor Laboratory. The
arithmetic mean of each laboratery agrees within £ 5% of
the arithmetic mean of the three laboratories. This is
well within the precision of a typical TLD system.

ro

Split Sample Program (DLC Contractor Laboratory - DLC QC
Laboratory)

Samples of surface (river) water and drinking water were
routinely split and analyzed by the DLC Contractor
Laboratory and the DLC QC Laboratory. In additionm,
samples of other media, such as milk, soil, sediment and
feedcrop were also split with the DLC QC Laboratory (a
laboratory of the Department of Energy).

A summary of results of split water samples is provided
in Table III.Z. A summary of milk, sediment and
feed/food crop split samples is provided in Table III.3.
Some variation is expected due to small variations in
duplicate samples, variations in analytical procedures,
and in calibration, source type, etc.

«0a
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IT1. ENVIRONMENTAL MONITORING CONSIDERATIONS

A. Environmental Quality Control Programs (continued)

2
-

Split Sample Program (DLC Contractor Laboratory - DLC QC
Laboratory (continued)

Because of the overall uniformity of comparable results,
it is concluded that the two laboratories are consistent
and in agreement.
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TABLE II1.1
QUALITY CONTROL RESULTS
TLD MONITORING

_mR/Cay

15T QUARTER 240 QUART >

oLC oL
oLe qc Indecendent oLc Qc Independent
Location Contractor Lab Lab 23 Contractor Lab Lab #3
(LiF)  (Cas0,:Tm) i (LiF)
'Jns)
.13
-
.13
0.16
0.20

0.2

DLC  DLC Contractor® R OLC  0LC Contracror™™®
oLe oC Independgent oL 3C independent
Location Centractor Lav Lab #3 Contractor Lao Lap #3 POER

g, Cas0,:0v) (LiF)  (CasO.:Tm} (CasO.:0y)  (LiF} (C0§Q|;Tg\ (2}

Jeal
0.17

R
| PR

2.16

0.17 0,19

J.153 .17

0.20 1.20

0.20 1.19

0.19 0.286 0.19 0.20 «19 0.27

PIC Reading at Location L0 taken in DLC Substation in Shippingport Boro, Location 45 taken at Kennedy's
Corners, Lecation 44 taken at [ndustey Tire Shop,

NRC re s from Pennavivania Department of Environmental Resources.

In this consolidated environmental program the prassurized lon chamber (PIC) coatinuous monitor readings
tend to be slightlv higher than the TLD readings 4due %o the diffaerences in *he lnherent physics of each

sYstem. NQ Compensatory Measures have heen taken & Take 2OLh svitems agree exactly becausa hoth §vitems
were instac.es 1o monitor relative radlation levels rathaer than absclute levels. Zach svstenm provides

A Yeasonadi iKSurate Teasure ¢ the shsolute radiation leva.s,

pnt Laboratory equipment taken over by Contraceor lLab.
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TABLE II1.2
OUALITY CONTROL RESULTS
v
*ar o}
oLe
Contractor oL - QC
vedis Analysis Sampling » 1 Lab (1) Units
Surface Water Gross Alpha January 4.6 & 1.3 2:9% 2:% pCi/1
wpril < 9.71 < 1.0 pCL/l
July < L.l < L.2 pCi/l
Jetaber g L4 < L pCL/1
Surface water xoss Bra January i1 % 2 $.0¢ 2.2 pCi/l
April T.1% L.8 «.8% 1.7 pCi/ L
July 5.0¢ 1.2 S0 % L7 pCL/1
Octaober 6.6 2 1.4 5.9 ¢ 2.5 pCi/L
-
Surface water Co=60 January < 2.0 < 4.2 pCi/l
April < <0 < 3.7 pCi/l
July g 1.0 < 3.9 pCe/l
: Loner e L e 3.7 pCL/L
gfaca Water “lia LA € 1.9 = 3.0 pCL/L
prii < 0 2 hye pCi/l
al g 2.0 < 4.3 pCi/L
etabar g L. € 4.l pCi/l
Surface Water Ca=1137 january < 1.0 < 3.0 pCi/1
\pril g ! g 47 pCt/l
fuly® g 1.0 g 6.7 pCe/1
stobey € 10 € 3.7 pti/l
face “ater Trisium #t Cuarter 030 * 100 00 = 320 pCL/}
Lomposite
jed Juarter 2290 & 140 %10 & 280 pei/l
smposice
jurface vater Sr=49 nd Quatter € 1.7 < 2.36 i/l
cemposite
«th Nuartar € 1.2 g 3.0 L/t
mposite
furface Water Sr=% ind Juarter € 0.:29 « 0.36 pCL/l
Composite
“th Juarter ¢ 3,12 . .48 ek
omposite -
_— & : . .
Surface Water "?.N end Quarter € 1.0 = 3.6 pli/i
1igh omposits
sensitivity
analysis) sth Juarter € 2.5 € 4.9 pCi/1
Composite
Uncertaintles are based n UREANG stacistics and are specifled at the %5 miidence evel.
'Y o
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section [l

TABLE [11.2 (Continued)
QUALITY CONTROL RESULTS

nedia Aalysis  Sempling Period

Orinking Water Ce=l37 February
May
August
November

LA L

Orinking Water Ca=lls February
Hay
August
November

M awn

Drinking Water February
May

\ugu st

(S L

November

Jrinking water . Maesh

A

June
August

Tovember

(L LA

Orink ag Water Gross | Macsh

“

1fa

i

AT AFE 14

Noventer

Orinking : 1 04 Juarter
«th Juarter

WweErtalntied Ay
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TABLE 111.3
QUALIT? CONTROL RESULTS
PLLT SAMP 2

f

oLe
Contnc;.or

Medis Analysis 1ing Pert
Hilk I«ili Jmite3] € 0,13
(Location 23) I»idl 6=2.-8] < 0.03
Kead) Aell=d]} + 130

eelde A=lled) 3.9

Ta=117 helle33 2 3.0

MEEL L) hell-43 : 3.0

Faed Kest hell=81
(Location 23)

Co=nl h=l1l~83
Ce=ilé hell=-43
Ce=L37 heil=s])

yesled]

(Casbage)

(Location L0

neartaint e are based on ccunting statlistics and pagif 3% confidence lavel.

Analvees ot performed ner required.,
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Sediment
(Location 3)

Milk

DUQUESNE LIGHT COMPANY
1983 Annual Radiological Environmental Report

TABLE I11.3 (Continued)
QUALITY CONTROLYRESULTS

T

rison of Contr r OLC~

oLe

Media Analysis ~  Sampling Period ~  _Llab (1)

U=235
U=236
U-238
Sr-89
Sr=30
K=40
Co=h0
Cs=134
Cs=137
Ra-226
Th-228

Sc~89

(Location 25) S5c=~90

(1)

-

Co=60
Ce=134
Ce=137
K=a0
=131

Gross Alpha 10-25-83 27
Gross Beta 10-25-83

10-25-83
10-25-83
10-25-83
10-25-83
10-25-83
10-25-83
10-25-83
10-25-83
10-25-83
10-25-83
10-25-43

12-11-83
12-11-83
12-11-83
12-11-83
12-11-33
12-11-3)

12-11~83

TABLE III.3
(Page 2 of 2)

Uncertainties are hased on counting statistics and are specified at the 95% confidence level.

Analyses not performed nor required.

Units

pCi/gm
pCi/gm
pCi/gm
pCi/gm
pCi/gm
2Ci/gm
pCL/gm
pCi/gm
pCi/gm
pCi/gm
pCi/gm
oCi/gm
pCi/gm

pCi/1
pCi/1
pCL/1
pCi/1
pCi/1
pCi/1
pCi/l

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dey
Dry
Dry
Dry
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Environmental Qualityv Control Programs (continued)

.

DLC QC Laboratory Program

Spiked samples prepared by DLC QC Laboratory were
rcutinely submitted to the Contractor Laboratory for
analysis. Tables IIl.4 (water) and III.5 (milk) provide
data from this portion of the QC Program. The overall
results demonstrate that the contractor performed
acceptably in the program.

Comparisons of Similar Samples (DLC Contractor
Laboratory - DLC QC Laboratory)

Duplicate air particulate and charcoal filters
(radiciodine) samples were collected at Location #30 and
compared during the year on a weekly basis. Comparison
of particulate and charcoal samples alternated from week
to week. Duplicate monthly air particulate filters,
composited from the weekly air particulate filters, were
analyzed 6 months out of the year for gamma activity.
Duplicate quarterly air particulate filters, composited
tfrom the weekly air particulate filters, were analyzed
for Sr-89 and Sr-90 activity for the first and third
quarters of the vyear. Table IIl.6 provides data for
this portion of the QC program. The results show
generally good agreement between the laboratories and
demonstrate that the contractor performed acceptably in
the program.

Contractor Internal QC Program

The Contractor Laboratory maintained its own QC Program
which included participation in the Environmental
Protection Agency - Environmental Monitoring Safety
Laboratory (EPA =~ EMSL) Interlaboratory Cross Check
Program. This cross check program indicated that the
Contractor results were in agreement with EPS EMSL. DLC
also audited the Contractor Laberatory and determined
that internal QC practices were in effect and that
procedures and laberatory analytical techniques
conformed to approved DLC procedures.
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A.

Environmental Quality Control Programs (continued)

6.

Special QC Program (DLC Contractor Laboratory -
Independent Laboratory - DLC QC Laboratory)

Milk and water samples were prepared quarterly by an
Independent Laboratory. This included low level spiking
of specified nuclides. The prepared samples were split
three ways and analyzed by the DLC-QC Laboratory and
Independent  Laboratory as well as the Contractor
Laboratory. A summary of results of this portion of the
QC program is provided in Table III.7. The results show
generally good agreement between the laboratories and
demonstrate that the contractor performed acceptably in
the program.
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4=l=8] 53«52
L=l=8} §l-852
T=19-8) 3)=54
L AL E] 53«55
=20=-43 Ji=36
i=d4-84 53=57
a=L5=44 =4
)-8
3¢
| 1) Ungersaintien are Lased
| WL Lower Limit of deteator.
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Sample Type c
and Contractor
Wacar: Sr-a9 6.8 2 1.6
Sr=%0 SQ..
wWater: [<i]1 iy 22
Ce=3l 5.5 £8.2
Ca~134 8 6.9
Ca=lie 83.2 41,3
water: Gross Alpha 8.6 1.4
Gross Beta 25 2 2en
Water: Sr-89 g LLD
Sr-90 6. = 0N.9%
Co=34 5.7 ¢ 8.3
Ca=hi) . : %%
Water: [1<l31 PO IS
Co=58 Wy 2 13
s 57.1 8 5.9
a-lee e
Hej 0% ¢ 130
Watar: OGross Alpha 3:3 & 0.9
Gross feta N
dater: dr-49 1.9¢ 17
§r=90 el
Watar: ir-A9 al 2}
Gr=90 3 ¢l
Jater: fAr-40 L 1
Sr=9) ¥ s

”m Mnting statiattiae

TABLE [11.4
QUALITY CONTROL RESULTS

LS are n sod agreasent

Aot L ool agfesment with
ingarcomparison Laboragary

tne ualdity nera,
‘..

rasuLLES FONELNY

snd are apesifliad At

L]

Maburataey,

L

miidance

Ge/1 e

TABLE [I1.3

£ 8.0

.

.

ievel,

ot/

pCi/l

pld/ ]

pCL/ L

pedki i

pCL/1
peL/L

008 P

the Tontricta? Laburator
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TABLE [11.5
QU:LIT" CONTROL RESULTS
SPIAE SANPLE ANALYSIS

i K

Sample Type
and Contractor

An‘lgiti

Mels: Ser+49
Sre90)
Mne 4
Le~lle

t4=137
=131

Iugetd t=131

10=10-43

Eie8 Are Daasd n
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TABLE 111.6

&, ITY CONTROL RESULTS
ST e
oLl

t 0,00}

' ol“;

s 0.003

* 0.00)

+ 0.003

£ 0,002

e 0.002

t 0,003

s 0.002

s 0.002

$ 0.002

1/10/83 to
L=17+4)

i=l4-8) to
1=31-3)

1=7=83 to
l=liaed)

11287 to
1-18-4)

’o".l to
J=li=d]

Jeile4]) to
Jelded]

asa=d) to
weli=d}

aniBed] to
aniied)

Sel-A) to
Se3a4)

Jel=d) to
Snijed)

Jelled] to
Hened)

JURE AR StatAstice and ate 0wcilled AL

Section [II
1983
pciF R Laulpges
oLe

Contractor oLe
sanple Date o ()
L 3-33 to 0.022 ¢ 6.007 0.0%0
i=l0=-4)
L=17+83 to 0,91} + 0.003 0.0
i=24=4) -
i=ll=43 to 2.015 ¢ 0,003 "
11281 9:083
isla=d) to 0,022 ¢ 0.00e 0.0%7
a=ll=8}
11883 ra 0,023 ¢ 0.003 G.029
JeTe43
lelies) to 0.009 ¢ 0,003 0.014
Telie8)
Telfied) to Jidkd & Sedis 2.9383
sy}
swlled) ta 9,011 ¢ 9.00) 0.01%
PTTET)
Geid-d) 1o .81 £ 0.003 0.933
Jele4)
R e H.01% ¢ 0,00} 0,019
Selaed]
jelie43 to 10910 £ D003 $.018
S=)le4)

1% Vacattasntiias arqe Yamed "

i

TABLE [11.6
(Page 1 of &)

Contractor

S L
€ .41
0,009

< 0.0

.01

s 2
< 0.009
g0.0l

< 1.008

€ 2,01

miLlenye

@

LI

T ————.

oLe - 6
sap )

<0.027
< 0.027

€ 0.017

e 0.017
e 0.021
< 0.918
« 0.013
g 2012
< 0,010
< 0.019

€ 0.014
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T=18-4) o
Jelied)

S=1-4] to

§usieh )

jelded) g0
bl dant

jeifenl ¢

ej=4]

wilied) ¢

my Twid

- lany

ceidad)

.wiek] to

A3

oc
Controﬁer

2.013

7.014

0.017

0.023

<0

4

.

s

s

1983

0.004

1.006

0.206

0.003

0.0013

201
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TABLE [11.6 (Continued)
LITY CONTROL

AlR PARTICULA B SA
Air Plrizsizeig;
pCi/Cu. ter (oeta;

sampla Date

"

TABLE [il.6
(Page 2 of 4)

ir lodine

/ed. Meter

oLe
Contractor

wap (1)

% Uy
< .309
£ 0.0
€ 9.01

y
€ 9,08
.,
<9 ¢ Fi
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TABLE I11.5
QUALITY CONTROL 3

AIR PARTICULATES (pCi/m-)

oLc

Contractor oLe - ac
Nuc Lab (1) Lab (1)
sample Date Nuclid Lap (1) Lad (1)
anuart
(1/3/83 to L/31L/83) Se~’ J.G37 £ 0.018 2.0 s
Jthers LLD LLd
fareh
2/28/83 ¢ 38/453 e~ ). 082 = 027 J.066 = O
thers LLD LLD
May
5/2/83 to 5/31/83; Be-7 0.102 ¢ 0,021 0.075 & 0.01
ithers LD LLD
eNlembe
2 . ) Be=? 0,118 t - - 56 *
thers LLD Lo
- - - -
&8 Are (L . sLat s ire shecille L tae 7 fTidence atervas,
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TABLE [11.6
QUALITY CONTROL

AIR PARTICULATE AND CHARCOAL FILTER -sz):cwmu SAMPLES
LOCATION 30 - [(pCi/m

oL

Contractor OLe - Qc

samole Date g fce Lo () e
lst Quarter Composite Sr-89 < 0.0009 < 0.00029
12/27/83 to 3/28/83 5r-90 < 0.0003 :3 0001
£ 0. 0. &

Jrd Quarter Composite Sr-39 < 0.0004 < 0.0015
6/27/83 to 9/26/83 Sr=90 < 0.0001 ;0 00015

neertiainties are dased o0 counting statistics and are stecified at the 93T confidence interval
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TABLE I11.7

QUALITY CONTROL DATA

QC Sample Comparisons

A1l _An

Sample Type bLC
and Independent Contractor DLe - QC

Sample Date Ident. No. Analyses tab (1) L Lab (1)
2-16-83 53-247 Water: Sr-90 14.6 £ 0.6 151 15 2 2

I-131 16.1 ¢ 0.3 12% 1% 1322

Co~60 18 ¢ 21.9 £ 6.7 18 = 6

Cs=-134 22 ¢ 19.4 2 6.9 16 = 6

Cs=137 25 2 18.5 2 5.8 26 £ 6
2-16-813 53-248 Water: H-]3 1170 = 60 1160 = 100 1320 = 330
5-25-83 53-249 Water: Sr=90 22.4 2 0. 201 212 1.8

I-131 23.3 ¢ 1.4 11213 12z 13

Mn-54 38 +5 29.8 = 4 29 = B.6

Cs=-134 15 ¢ 4 16.5 = 4.1 19 = 11

Cs~137 16 = 3 19.6 £ 4.4 19 ¢ 8.2
§-25-83 53-250 Water: H-3 580 = 70 630 ¢ 80 560 = 250
8-17-81 53-251 wWater: Sr-90 11.8 £ 0.5 14 2 1w 10 £ 0.8

1-131 13.5 0.8 16 ¢ 1 17 2 2.1

Cs=137 308 3.1 8.1 31 s 7.8
8-17-83 53252 Water: H=3 1750 = 60 1890 = 130 1600 = 270
11-30-83 53-253 Water: Sr=89 12 LLD LLD

Sr-%0 26.7 £ 6 27.0 £ 1.0 26 £ 5.4

I-131 19 = 8 8.0 £ 0.4 i1 1.5

Co=60 =5 28.9 = 4.8 Be28

Cs=134 20 24 16.1 2 4.1 15 ¢ 8.0

Cs=-137 22 x4 23.9 £ 5.0 22 £ 8.4
11-30-83 53-2564 water: H=) 1500 = 200 1450 = 100 1630 * 290
" Based on reanalysis, the first analysis, although in general agreement with the QC Lab appeared to

be biased high.

DUQUESNE LIGHT COMPANY

TABLE II1.7

(8% Uncertainties are based on counting statistics and are specified at the 952 confidenue interval.

LLD Lower Limic

of Detector,

|
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TABLE IIIl.7
QUALITY CONTROL DATA

QC Sample Comparisons

A 1 i i/1
Sample Type oLe
and Independent “ontracuor oLe - aC
Sample Date Ident. No. Analyses kb (1) —kae (1) Lad (1)

2-16-33 52-226 Milk: S5r-89 92 11321 9.2 &£ 1.8

Sr-30 i8.6 2 0.5 i8¢ 1l i8 =2

I-131 16.1 2 0.3 12 ¢ 1 322

Cs~134 17 ¢ 6 12:3 ¢ 8.3 11 ¢ &

Cs=-137 20 6 216 £6.5 8 O B |
5+25-83 52~227 Milk: Sc-39 622

Sr-3%0 0.4 2 0.5

I=-131 <14 2 1.3

Cs=134 11 = 6

Cs=137 sl t s
3-17-83 32-228 Milk: Sr-39 is ¢ 2

Se=90 2l.6 £ 0.5

I-131 7 20.7

Ce=Lll4 T o

Cs=-117 43
11-30-33 52-229 Milk: I-131 726

Ca-134 13 ¢

Cs=~137 1S ¢4

Jalertainties are dased on wunt ing statisties and are specifled at ¢
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i Nuclear Regulatory Commisssion (NRC) Program

The Nuclear Regulatory Commission (NRC) also conducted a
surveillance program in the vicinity of the site.
Samples of air, river water, drinking water, sediment,
milk, vegetation, fish and radiation monitoring are
included in their program. The Commonwealth of
Pennsylvania's radiological laboratory is utilized by
the NRC for analyzing these samples. Comparison of
results also indicated agreement between the NRC
Laboratory and the Duquesne Light Company Contractor
Laboratory.

Evaluation of the Quality Control (QC) Program Data

The split sample program indicates that the Contractor
laboratory is performing satisfactorily. In addition, three
(3) independent laboratories are used to supplement the
regular program. Comparisons between the independent
laboratories and the Contractor laboratory is acceptable, and
demonstrates a satisfactory performance by the DLC
contractor,

Based on all available QC data and the data from the
Contractor's internal EPA Interlaboratory Cross Check
Program, the Environmental Monitoring Program for 1983 is
acceptable with respect to both accuracy and measurement.

Standard Requirements and Limitations for Radiological and

Other Effluents

The Shippingport Atomic Power Station and Beaver Valley Power
Station are governed by rules and regulations of the Federal
Gevernment and the Commonwealth of Pennsylvania, Effluent
releases at both stations are controlled to ensure that
limits set by Federal or State govarnments are not exceeded.
In additicn, self-imposed limits have been established to
further limit discharges to the environment.

SLippingport Atomic Power Station is operated in compliance
with regulations and permits involving radiocactive and other
effluents. Limits noted in Department of Energy (DOE) Orders
34846.1 and 3480.1, Ohio River Valley Water Sanitation
Commission (ORSANCO) Standards No. 1=70 and 2+70,
Pennsylvania Department of Environmental Resources .
Industrial Wastae Permit #1832, and Environmental Protection
Agency (EPA) National Pollutant Discharge Elimination System
(NPDES) Permit  #PA-0001589, Pennsylvania Department of
Environmental Resources Industrial Waste Permi* 20472205, and

Pennsylvania Nepartment of Environmental Resources
Radioact 'va Gaseous Discharge Permit are ocbserved and
followed,

.;‘f,.
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s Standard Requirements and Limitations for Radiological and
Other Effluents (continued)

Beaver Valley Power Station is subject to regulations which
include the Code of Federal Regulations 10 CFR (Energy),
Pennsylvania Department of Environmental Resources (PDER)
Industrial Waste Permit #0473211, Sewage Treatment Facilities
Permit #0479403, Gaseous Discharge Permit #04-306-001, PA
Code - Title 24, Part I, Ohio River Valley Water Sanitation
Commission (ORSANCO) Standards No. 1-70 and 2-70,
Environmental Protection Agency (EPA), National Pollution
Discharge Elimination (NPDES) Permit #0025613, and the Beaver
Valley Power Station Technical Specifications.

9 Reporting Levels

A report is required to be submitted to the Nuclear
Regulatory Commission when the level of radiocactivity in an
environmental sampling medium exceeds the limits specified in
the Beaver Valley Power Station Technical Specifications when
averaged over any calendar quarter. Also, when more than one
of the radionuclides are detected in the sampling medium,
this report shall be submitted if:

Concentration (1) & Concentration (2) e ° & 10

Limit Level (1) Limit Level (2)

There were no analytical results of environmental samples
during 1983 which exceeded Beaver Valley Power Station
reporting levels.
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MONITORING EFFLUENTS

Monitoring of Liguid Effluents

Description of Liquid Effluents at the Shippingport Atomic
Power Station and the Beaver Valley Power Station.

Most of the water required for the operation of the Beaver
Valley and Shippingport stations is taken from the Ohio
River, and returned to the river, used for makeup to various
plant systems, consumed by station personnel, or discharged
to a septic system. In addition, small amounts of well water
and liquid effluents are discharged to the Ohio River using
discharge points shown in Figure 4.1. Figures 4.2 through
4.5 are schematic diagrams of liquid flow paths for
Shippingport and Beaver Valley respectively. The following
four (4) tables summarize radicactive liquid effluents at
both the Shippingport and Beaver Valley Power Stations:

Table IV.A.1 - Effluent Treatment, Sampling, and Analytical
Procedures - Shippingport

e
'

Effluent Treatment, Sampling, and Analytical
Procedures - Beaver Valley

Table 1V.A.

Table IV.A.3 - Results of Liquid Effluent Discharges to the
Environment - Shippingport

Table IV.A.4 - Results of Liquid Effluent Discharges to the
Environment - Beaver Valley
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TABLE IV.A.1

1. Efflyent Treatment, Sampiing and Analytical Procedures - Shipoingporet

tffluent Type

Steam System
81 owdown

{a)

(5) Radisactive

Waste Liquids

Treatment, Sampling
and/or Monitoring

Directed to radwaste system if
radicactive. fNormally directed
to discharge channel where it

is diluted by circuiating cooling
water.

Collected, segregated and
processed is one of two types
of liquid wastes:

(a)
{b)

special waste
radioactive waste

Sample tacen of datch before
processing to remove radio-
activity and reuse in plant
systems. See Figure 4.4,

Standard and/or
Analytical Procedures

Secondary water is sampled for
any radioactive contamination.
A 1000 m] sample counted in a
multichannel analyzer for 10
minutes for gross activity.
The countar can measure a
minimym detectable.activity
(MDA} of 8.4 x 10°° uCi/ml.

A 3000 m! sample is counted for
gross camma activity.
can measure a minimum deggctlble
activity (MDA) of ¢ x 10

The counter

uc‘/m] .

Alsoc, a 100ml sample is evapcrated

and counted for gross beta activity.
Thiz counter can measure a minimm .

- ¢Ci/ml.

stectable activity (MDA) of 1 %

TABLE IV.A.2

1. Effluent Treatment, Sampling and Analytical Procedures - Seaver Vailey

Steam System
2 lowdown

Radigactive
naste

Treatment, Samoling
and/or Monitoring

Recyciea or directed to Radwaste
System for di1scharge.

Concentration of radicactive
materials released in waste
atflyents shall not exceed
values specified in 10 CFR 20,
Appendix 3, Table [I for
unrestricted areas, and the
Environmental Tecnnical
Specifications.

Standard and/or
Anaiytical Procedures

¢ discharced, procedures adhere
to Technical Specifications.
Peacedures adhere to requirements
of Technical Specifications,

10
A
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2. Results: Shippingport

Effluent Type

~ (a) Steam System
Blowdown

(b) Radioactive
Waste Liquids

2. Results: Reaver Valley

Effluent Type

(a) Steam System
Blowdown

(b) Radioactive
Waste Liquids

TABLE IV.A.3

Results for 1983

Because of final plant shutdown on October 1,
1982, there were no boiler blowdowns during
1983.

Since Shippingport first went into operation

in 1957, the total activity of liquid waste
discharged each year has decreased more or

lass continuously. For example, radioactivity
exclusive of tritium decreased from a high of
0.53 Ci in 1965 to a low of less than 0.001 Ci
in the years 1974, 1975, 1976, and 1977. There
was no radioactive liquid discharged in 1978,
1979, 1980, 1981, or 1982.

Discharging of radioactive liquid waste resumed
in 1983, with a total activity, exclusive of
Tritium, of less than 0.0001 Ci being released.
The total Tritium released was approximately
0.672 Ci.

TABLE IV.A.4

Results for 1983

The Steam System Blowdown was recycled or
directed to the Radwaste System where it was
monitored and discharged in accordance with
conditions noted in the Environmental
Technical Specifications

Liquid effluents from the Beaver Valley

Power Station were released in accordance
with conditions noted in the Environmental
Technical Specifications. No limits were
exceeded. These values have been reported

in the Beaver Valley Power Station Semiannual
Effluent Reports for 1983.
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MONITORING EFFLUENTS

Monitoring of Airborne Effluents

'

Description of Airborne Effluent Sources

a.

Shippingport Atomic Power Station

The potential source of airborne radiocactivity
associated with the Shippingport station is the
radicactivity contained in the reactor coolant and
canal systems. These systems contain the activated
corrosion and wear products, activated impurities
in reactor ccolant, and small quantities of fission
products originating from naturally occurring
uranium impurity. This material could become
airborne from reactor coolant and canal sampling
cperations, defueling operation, maintenance and
overhaul operations, or working on contaminated
components removed from these systems. Stringent
radiological controls which have been developed
during 26 years of operations at Shippingport are
exercised during these operations to prevent
radioactivity from becoming airborne. Cobalt-60 is
the nuclide of primary concern because of its long
radioactive half-life and its concentration in
reactor coolant. This radionuclide, present in the
form of minute insoluble particles, could become

airborne during operations on contaminated
components removed from these systems. However,
strict radiclogical surveillance is maintained
throughout the plant, including cont inuous

monitoring of airborne radicactivity in the
operating spaces to ensure that concentrations are
less than the uncontrolled area limits specified in
DOE Order 5484.1. In addition, air exhausted from
potentially contaminated areas, such as
decontamination and maintenance areas, 1is passed
through high-efficiency particulate air filters.
These filters are routinely serviced, changed, and
tested in-place.

«36-



SECTION IV

DUQUESNE LIGHT COMPANY
1983 Annual Radiological Environmental Report

The principle environmental release points for the
Shippingport Atomic Power Station are the
containment ventilation exhaust and the Radioactive
Waste Processing System exhaust. These points are
continuously menitored, and analyses are performed
on charcoal cartridges weekly for 1-131 and monthly
for I1-133 and I-135. Additionally, weekly
continuous air samples are obtained on fixed filter
papers which are analyzed weekly for gross beta,
and composited monthly to identify gamma emitting
isotopes. Composite of the particulate filters are
also analyzed monthly for gross alpha
determinations and quarterly for Sr-89 and Sr-90.
A monthly gas sample is also cbtained and analyzed
for tritium for each release point.
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MONITORING EFFLUENTS

a.

Shippingport Atcmic Power Station (continued)

Reactor plant exhausts from the Decontamination
Room, Sample Preparation Room, Radiochemistry
Laboratcry, Gaseous Waste System, Compacting
Station, and Decontamination Waste Drain Receiver
Tank are continuously sampled with fixed filter
samplers. These samples are analyzed weekly for
gross beta, and composited monthly to identify
gamma emitting isotopes.

Processing of noble gases (predominantly short
lived Xe-133) is accomplished by collecting and
storing the gases in Shippingport RWP vent gas
system. After sampling and analysis, the gases are
released when the storage tanks are full. Figure
4.6 shows a schematic diagram of the gaseous waste
system in the radiocactive waste disposal system at
Shippingport.

Beaver Valley Power Station (BVPS)

The Beaver Valley Power Station identifies isotopes
according to the Environmental Technical
Specifications and Regulatory Guide 1.21. Prior to
waste gas decay tank batch releases and containment
purge releases, an analysis of the principal gamma

emitters is performed. The principle gamma
emitters include noble gases, iodines, and
particulates. Figure 4.7 shows the gaseous

radwaste system at Beaver Valley Power Station.

The environmental gaseous release points also
require specific nuclide identification. These
points include the Process Vent located on top of
the Cooling Tower, the Ventilation Vent located on
the top of the Auxiliary Building, and
Supplementary Leak Collection and Release System
(SLCRS) Vent located on top of the Containment.
These points are continuously monitored. Principal
gamma emitters and tritium are analyzed on a
monthly basis. Analysis is also done on charcoal
cartridges for [-131, 1I-133, and I-135 that have
continuously sampled the gas stream for a week.
Weekly continuous samples are also obtained on
filter paper to identify particulate gamma
emitting isotopes. Composites of the particulate
samples are analyzed wmonthly for gross alpha
determinations and monthly for Sr-89 and Sr-90.

«39-
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MONITORING EFFLUENTS

)

-

Airborne Effluent Treatment and Sampling

a.

Shippingport Atomic Power Station

Gaseous wastes stripped from the reactor coolant at
the Shippingport Station are circulated through a
hydrogen analyzer and catalytic hydrogen burner
system where the hydrogen is removed. The gases
are initially stored in a vent gas surge drum, and
subsequently compressed and transferred to one of
four gas storage drums. The decayed gases are
sampled prior to release. In addition, the exhaust
from the containment is equipped with high
efficiency particulate air filters and monitoring
devices to prevent releases of radioactive
particulates. Protective devices are utilized in
the event of high airborne activity to
automatically seal off the primary containment to
prevent an inadvertent release of radioactivity.
Reactor plant exhausts from the Decontamination
Room, Sample Preparation Room, Radiochemistry
Laboratory, Compacting Station, and Decontaminaticn
wWwaste Drain Receiver Tank are also equipped with
high efficiency particulate air filters, and are
continuously monitored for radicactive particulates
by the use of fixed filter menitors. Exhausts from
the Gaseous Waste System are filtered and sampled
for radioactivity at the release point also.
Continuous air monitors are located within the
containers, and other plant areas to constantly
monitor the condition of the air. A stack release
diagram is shown in Figure 4.8 identifying
ventilation and gaseous release points for the
Shippingport Atomic Power Station.

Beaver Valley Power Station

Radioactive gases enter the gaseous waste disposal
system from the degasifier vent chiller of the
boron recovery system, and are directed to the
gaseous waste charcoal delay subsystem upstream of
the overhead gas compressor where the gas is
chilled to condense most of the water vapor. Gases
frem the degasifier vent chillers contain primarily
hydrogen and water vapor. A small amount of
nitrogen and traces of the radioisotopes xenon,
krypton, cobalt, cesium, manganese and iodine are
also present in the gaseous effluent.

sl e
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MONITORING EFFLUENTS

b.

Beaver Valley Power Station (continued)

The overhead gas compressor directs the radioactive
gas stream to a gas surge tank. The system is
designed to return most of the gas to the volume
control tank in the Chemical and Volume Control
System (CVC  System). A quantity of gas is
periodically discharged from the surge tank to one
of the three (3) decay tanks for eventual release
to the atmosphere via the process vent on top of
the cooling tower. After the decay tanks are
sampled and authorization obtained for discharge,
the flow of the waste gases from the decay tanks (2
scfm) is recorded and rapidly diluted with about
100 scfm of air in order to limit hydrogen
concentration. The gases are then combined with
the containment vacuum system exhaust, aerated
vents of the vent and drain system, and the main
air ejector effluent. The mixture is then filtered
through one of the gaseous waste disposal filters,
each of which consists of a charcoal bed and a high
efficiency filter. The filtered gases are then
discharged by one of the gaseous waste disposal
blowers to the atmosphere via the process vent on
the top of the cooling tower. The radicactivity
levels «of the stream are monitcred cortinuously.
Samples are also taken to determine the rate of
activity released to the atmostphere. Should the
radicactivity release concentration of the stream
go above the zllowable setpoint, a signal from the
radiation monitor will stop all flow from the decay
tanks.

During a shutdown period after the containment has
been sampled and the activity levels determined,
the containment may be purged through the
Ventilation Vent located on top of the Auxiliary
Building or the Supplementary Leak Collection and
Release System (SLCRS) Vent located on top of the
Reactor Containment Building or the Process Vent
located on top of the Cooling Tower.

=43
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Areas in the Auxiliary Building subject to
radioactive contamination are monitored for
radioactivity prior to entering the common
ventilation vent. These individual radiation
monitors  aid in identifying any sources of
contaminated air. The ventilation vent is also
monitored continuously and sampled periodically.
Upon a high activity alarm, automatic dampers
divert the system's exhaust .ir stream through one
of the main filter banks in the supplementary leak
collection and release system (SLCRS) and to the
LCRS Vent. Release points are shown in Figure 4.8
for the Beaver Valley Power Station.

wldy=
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IV. MONITORING EFFLUENTS
b. Beaver Valley Power Station (continued)
Each filter bank consists of roughing filters,
charcoal filters, and pleated glass fiber type HEPA
filters. The roughing filters remove large
particulates to prevent excessive pressure drop
buildup on the charcoal and HEPA filters. The
charcoal filters are effective for radioactive
iodine removal and the HEPA filters remove
particulates and charcocal fines.
- Analvtical Procedures for Sampling Airborne Effluents
a. Shippingport Atomic Power Station
The following tabulates the gaseous sampling and
analysis schedule:
Vent Gas Decay Tank Releases
Sampling Type Of Detectable

Sample Type Frequency Activity Analysis Concentration

Gas from Prior to Gamma Ray Spectrum 3 x 10~/ uCi/cc

Decay Tank Discharge of Gas Sample *

Gas from Prior to H=3 2 x 107 uCi/ee

Decay Tank Discharge

Gas trom Prior to C-14 1 x 107 uCi/ee

Decay Tank Discharge

A gas sample of measured volume is counted in a multi-channel
analyzer for 10 minutes for gross activity. The counter has

a4 minimum

detectable activity (MDA) of 3 x 10=7 uCi/cc for

the predominant nuclide of Xe=133.

S
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MONITORING EFFLUENTS

3. Analvtical Procedures :oF Sampiing alrborne

Effluents (continued)

Air Exhsusce

Sampling

_Semple Tvpe Frequency

~ Type Of

(1) Air from the Plant Ventilation Continuous

Exhaust Effluent Stream

Gross Gamma

Activity Analvsis Dectectable Limits

1.2 x 10"6 uCi/cec (Gas,
Channel 8 ORMS)*

$n 10-10 uCi/ce
(Particulate; Channel 12
ORMS)*

(2) Particulate Filter in Plant Continuous Gross Beta 1 x 10"A uCi/ee
Ventilation Effluent Stream Weeklv Sample (Particulate)
and Gaseous Waste System Exhaust -13
Particulate Filter in Plant Continucus Principle Gamma 1 x 10 uCi/ec
Ventilation Effluent Stream Monthly Composite Particulate
and Gaseous Waste System Exhaust (Weekly if Gross
Beta > | x 10°:3)
Particulate Filter in Plant Continuous Gross Alpha 2 x 10°Y% c1/ee
Ventilation Effluent Stream Monthly Particulate
and Gaseous Waste System Exhaust -4
Particulate Filter in Plant Continuous Sr-89, Sr~-%0 $x10 WCi/ml (Sr-89)
Ventilation Effluent Stream Quarterly 1 x 10719 i/ml (S£-90)
and Gaseous Waste System Exhaust Particulate
(3) Charcoal Cartridge in Plamt Contisuous  1-131 1 x 107 wci/mi
Ventilation Effluent Stream Weekly
and Gaseous Waste System Exhaust - -13
Charcoal Cartridge in Plant Monthly I1-133, I-135 1l x 10 uCi/ml (I-133)
Ventilation Effluent Stream Monthly =12 .
and Gaseous Waste System Exhaust 13 wet/ul (3=13
(4) Evacusted Bomb Sample In Monthly # 2 x 107 uCt/al
Plant Ventilation Effluent
Stream and Gaseous Waste System
Exhaust -la
(5) Particulate Filter in Reactor Continuous Gross Beta 1 = 10 aCi/ec
Plant Exhaust from Decontami- weekly Particulate
nation Room, Sample Preparation
Room, Radiochemistry Laboratory,
Compactiac Station, and Decons
tamination Waste Drain Meceiver Tank.
Particulate filter in Reactor Continuous Principal Gamma 1 x 1077 wi/ee
Plant Exhaust from Decontami~ vonthly Composite Particulate
nation Room, Sample Preparation (Weekly if Gross
Room, Radiochemistry Laboratory, Beta 2 ! x 10°13)
Compacting Station, and Decon=
tanination "'aste Drain Receiver Tank.
ORMS - Operational Radiation Monitoring System
* Although the ORMS Channels have no specific functiom as far as effluent monitoring and reocriinmg
is concerned, these two (2) chamnels ire being listed for information surposes. It is alsd noted
that these channels provide alarm functisns in the Main ] 3 foom when .eve.s - o
Joi/ec sre reached on Channel &, or | “¥ uwCi/es n Chan - Wdedticnass @ €
ventilation svatem dutterfly valves wnen levels of 1.2 Tl 8 FRdCEE OR LBARRes O OF

S <

Channeli (<
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IV. MONITORING EFFLUENTS

3. Analvtical Procedures for Sampling Airborne Zffluents (continued)

b. Beaver Valley Power Station

The following tabulates the gaseous sampling and analysis schedule:

Detectabic
Gaseous Sampling Type Of Concentrations
Source Frequency Activity Analysis (uCi/m1)d
(1) Waste Cas Decay Tank Each Tank Principal Gamma Emitters 10~4°
Releases -
H=3 10
(2) Containment Purge' Each Purge - Principal Camma Emitters 104¢
Releases
He3 107
.Ab.c
(3) Environmental Release Monthly Principal Gamma Emitters 10
Points (Gas Samples)
H=3 107¢
Weekly 1-131 10732
(Charcoal
Sample)
Weekly 1-133, I-135 10710
(Charcoal
Sample)
woaklyd Principal Gamma Emitters w0
(Particulates) (Ba-La~140, I-131, and
others)
Monthly Gross a 1074
Composite
(Particulates)
Quarterly $r=90 and Sr-89 1074
Composite
(Particulates)

. The above detectability limicts for activity analysis are based on technical feasibility and
the potencial significance in the environment of the quantities released. For some nuclide:
lower detection limits may be readily achievable, and when nuclides are measured below the
stated limits, they should also be reported.

. For certain mixtures of gamma emitters, it may not be possible to measure radzen?c;idcs at
levels near their sensitivicty limits when other nuclides are present in the s§zpfe 4t auch
higher levels. Under these circumstances, it will be more appropriate o Ca.cuiate Ine
ilevels of such radionuclides using observed ratios with those radionuclices wihich are zeasur.

iy Analyses shall also be performed following each refueling, startup, or similar operationa.
occurrence which could aiter the mixture of auclides.

d o y riais

To be representative of the average quantities and concentrations of radicactive materi :
particulate form released in gasecus effluents, samples snhould be colliected in proportion |.

the rate of flow of the effluent stream. - 47 =
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MONITORING EFFLUENTS

4. Results

Shippingport Atomic Power Station

Analyses for the particulate airborne radioactivity
in the plant effluents indicated that the gross
alpha and beta activity concentrations were at or
very near the Lower Limit of Detection (LLD).
Analytical results of charcoal filter samples
showed that there were no instances of radioiodine
concentrations above LLD.

Specific gamma analyses of weekly and monthly
composite air filter samples were also performed.
Results showed naturally occurring radioactivity
typical of "background air" and nuclides
attributable to worldwide fallout from nuclear
weapons testing.

During 1983, there were six (6) instances where
activity attributable to plant operations was
measured. In each of these instances, Cobalt-60
activity was measured in the Decontamination Room
Waste Receiver Exhaust. The total amount of
Cecbalt-60 activity released was 0.000000008330 Ci
with concentrations ranging from 2.10 x 10~15uCi/ce
to 1.51 x 10~13uCi/ee/ These concentrations are
all well below Federal limits.

Radiostrontium analyses or _iarterly composite air
filter samples showed Sr-89 and Sr-90
concentrations in air which were at or near the
minimum detectable concentrations of 5 x 10-14
uCi/ml, and 1 x 10=14 uCi/ml, respectively. The
levels of Sr-89 and Sr-90 observed were extremely
low and are typical of "background air"
radiostrontium levels. Also, Carbon-14 activities
in gaseous effluent releases were estimated based
on analysis of primary coclant and analysis of
Radicactive Waste Processing System vent gas and
tritium activities in gaseous effluents were
estimated based on canal water tritium levels.
These activity levels were consistent with past
reported levels considering plant operations during
1983.

There were five (5) releases of gaseous
radioactivity from the Shippingport Atomic Pocwer
Station during 1983. The total Zaseous

radioactivity released from the Shippingport Atomic

<48
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Power Station during 1983 was approximately
0.0000205 curies of Xe-133. The amount of
radioactivity released from the Shippingpor: Atomic
Power Station during 1983 was extremely small and
had a negligible effect on the environment as shown
in Section V.I.é6.

Beaver Valley Power Station

Gaseous effluents from the Beaver Valley Power
Station were released in accordance with conditions
noted in the Envircnmental Technical
Specifications. No limits were exceeded. These
values have been reported in the Beaver Valley
Power Station Semi-Annual Effluent Reports for
1983.

-ali-
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Solid Waste Disposal at the Shiypingport and Beaver Valley
Power Stations

During the Shippingport Atomic Power Station defueling
efforts and Beaver Valley Power Station normal operatiocns and
periodic maintenance, small quantities of solid radioactive
waste materials were generated such as evaporator
concentrates, contaminated rags, paper, plastics, filters,
spent ion-exchange resins, and miscellaneous tools and
equipment. These were disposed of as solid radioactive
waste,

At Shippingport Atomic Power Station and the Beaver Valley
Power Station, the compactable wastes were segregated and
compressed in a 55-gallon drum to minimize disposal volumes.
The compressed waste, plus other drums of noncompactable
waste, were then shipped offsite for disposal at a site owned
by the Department of Energy or a commercial radioactive
material burial site licensed by the Nuclear Regulatory
Commission (NRC) o: a state under agreement with the NRC. No
radiocactive waste material was buried at the Shippingport or
Beaver Valley Power Station site.

All containers used for packaging, transport, and disposal of
radicactive materials met the requirements of the United
States Department of Transportation and the Nuclear
Regulatory Commission. Shipments offsite were made in
accordance with Department of Transportation regulations.
Figure 4.9 depicts solid waste handling at the site.

In 1983, the Shippingport plant disposed of a total of
14,130.5 cubic feet of radioactive solid waste having a total
radiocactivity of about 15.334 curies. This included twenty
(20) shipments of low level wastes.

At Beaver Valley Power Station approximately 7,317 cubic feet
of radioactive solid waste was shipped offsite in 1983, The
actual burial volume of solid waste is slightly higher due to
container size (8127 cubic feet). The thirty (30) shipments
contained a total activity of 475.1 curies.

Industrial solid wastes from both plants were collected in
portable bins, and removed to an approved offsite burial
ground. No burning or burial of wastes was conductad at
either the Beaver Valley or Shippingport plant.

~S0-



SECTION 1V FIGURE 4,9

DUQUESNE LIGHT COMPANY
1983  Annual Radiological Environmental Report

_ ) OLTY WASTE DTISOHACAT ATAA® S
SECTION TV SOLID WASTES DISPCSAL DIAGRA? FIGURE 4.9

RADTOACTIVY SOLL) WASTE DISPOSAL

Misc. Radioactive Compactor and
Solid Wastes Drumming Station |
Q0
Radicactive Waste Sludge Solidify-
Lisp ] _Evao ol ine Station -‘]
Spent Radicactive Special Shipping 1 l | l l I —
Resin Casks & Containers

18

To Approved Burtal Grounds

USTRIAL SOLID WASTE DISPOSAL DIAGRAM

Water Flltered; ~’-_--/-
Filters drusmed~==- )
oQ Q

Sludge From Water
Treatment Plant and

Sewage Treatment
Plant (BVPS)

Trash Basket - Beaver Valley

Debris and Trash Hopper/at Scrccnhous¢~shippingpgg:
Frowm Screenhouse

Trash & Garbage Storage Bin | i{-—-!
———

To Approved State Burial Grounds

FIGURE 4.9
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ENVIRONMENTAL MONITORING

Environmental Radioactivity Monitoring Program

15

Program Description

The program consists of monitoring water, air, soil,
river bottoms, vegetation and foodcrops, cow's milk,
ambient radiation levels in areas surrounding the site,
and aquatic life as summarized in Table V.A.1l. Further
description of each portion of the program (Sampling
Methods of Sample Analysis, Discussion and Results) are
included in parts V-B through V-I of this report.

V-B - Air Monitoring

V-C - Sediments and Scils Monitoring

V-D - Vegetation and Foodcrops

V-E - Cow's Milk

V-F = Environmental Radiation Monitoring

V-G - Fish

V-H - Surface, Drinking and Well Waters

V-1 - Estimates of Radiation Dose to Man




Type of Sample

Aty Particulate
and Kadioiodine

Divect
Radiation

oc
Sample
Paints

Or

- Substation

TABLE V.A.1
CONSOLTDATED RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Sample Analysis

Sector Miles Sample Point Description Sample Frequency Preparation Frequency Aulys's""
1 1.6 Meyer's Farm Continuous Sampling Weekly Composite (4) Gross Beta (c) 1-13
0.6 Shippingport, PA. (5.5.) with sample collec- —— 1d) AR e
3 2.4 Industry, PA Tire Co.) tion at least Monthly Composite Gamma -scan
weekly el - pL . e bt
15 0.8 Midland, PA (5.5.) (d)
10 16.5 Weirton, WY (1) Quarterly Composite
5 8.0 Aliquippa, PA (5.5.) Sr-89,90
14 4.8 East Liverpool, OH
7 6.2 Brunton's Farm
1 8.7 Sherman's Farm
3 8.1 Beaver County Hospital
4 0.6 Shippingport, PA (S.5.) Continuous Quarterly "(‘2)
1 1.6 Meyer's Farm (TLD) Annually Gamma - Dose
3 2.5 Industry, PA(Church)
15 0.8 Midland, PA (S.S5.)
10 1€ 5 Weirton, WY (a)
3 <9 Raccoen Twp, PA Kennedy's Crars
5 8.0 Miquippa, PA (5.5.)
14 48 tast Live.pool, OH
i 3.0 West. Bvr. School
9 8.+ Raccoon Park
9 3.9 Suwth.tde School
Kl 7.1 Yasaver Municipal Bldg.
1o 4.5 Mitl Creek Rd
il 2.5 H o okstown
1 ].5 kincor . Co. Children Home
2 “ 8 Ris. B8 & 30 Intersection
13 2 E. Liverpool Cahills dHouse
9 1.0 Georgetown Rd.
1 ] Calcutta Road
15 3 midland Heights
15 8.7 TUERETS i B
16 L2 fadrview School
1 3.8 Shippingport Boro, PA
5 2.2 Mt Pleasant Church
13 3 Haney's Farm
16 1.3 Sunset thills, Midland
T 2.4 McCleary Rd, Hollie Williams

14003y | PIUBWLO4 AU (e21bol0LpRY |eNULY £86|
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Type of Sample

2. Drect
Radiat 1on
‘rtrﬂ' I'NM'\],

'
Wi, Surface
£ Water

4. Groundwaler

5. Drmking

o
Sample
Points Sector
28 1
i 2
72 3
298 }
73 3
4
75 13
6 6
17 6
59 7
/8 7
27 7
9 8
15 4
46.1 3
91 4
94 8
49 4
2.1 14
i 13
49 (a} i
A i3
5 14
13 1
13 1
15 15
1l 3
4 14
5 14

TABLE V.A.1

CONSOLIDATED RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Miles

-
- o

NWNWaEaITN=WwadNny Dwn
BN WON WD WwBDN -~

éNNN

DwNn -

Dwon

(Continued)

Sample Point Description

Sherman's Farm

Brighton Twp. School
Logan School

Beaver County Hospital
Potter Twp, School

Comm. Col-Center Twp.
Holt Road

Raccoon Twp. School
Green Garden Pd (Wayne's)
Irons

Raccoon Mun. Bldg.
Brunton's Farm

Rt. 18 & Rt. 151
Georgetown

Industry FA Tire Co.

Pine Grove Rd and Doyle Rd
McCleary Rd, Wilson

Arco Polymers (a)
Downstream (Midland)Crucible

Shippingport Atomic Power
Station Discharqge
Montqgomery Dam

(Upstream)

Downstream BYPS Outfall
East Liverpool (raw water)

Meyer's Farm
Hookstown, PA
Georgetown, PA
Shippingport Boro

Midland, PA (Midland Water
Treatment Plant)

Fast Liverpool, OM (ELast
Liverpool Water Treatment
Fiant)

Sample Analysis (b)
Sample Frequency Preparation Frequency Analysis
Continuous Quarterly ::; Gamma - Dose
(TLD) Annually
Intermittent Monthly Composite of Gross Beta
Composite Samples (j) Weekly Sample (d) Gross Alpha
Collected Weekly —Tr il Gamma-scan
Weekly Grab Quarterly Composite Co-60,
Samples Only Sr-89, Sr-90

Daily Grab Sample
Only - Collected Weekly (j)

Quarterly Quarterly Gamma-scan, Gross
Beta, Gross Alpha,
H-3

intermittent (e) Weekly Composite of Gamma-scan, 1-13])

Sample Collected Daily Sample (d)

Weekly

Monthly Compesite j’g‘}‘ﬂ_ ~ Gross Alpha,Gross Beta
Quarterly Composite (d) H-3,Co-60, Sr-89, 90

14008y |ejudwuo4iAul [eDLBulOLpRY |BNUUY £861
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TABLE V.A.1

CONSOLIDATED RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
[ Continued)

¥ - A NOILJ3S

ANYAWOD LHSIT 3NS300NC

mc
Sample Sample Analysis (b)
Type of Sample Points Sec tor Miles Sample Paint Description Sample Frequency Preparation Frequency Analysis
6. Shoreline ZA 13 0.2 Downstream BYPS Outfall Semiannual Semiannual Ga-a -scan, Gross Beta
Sediment Gross Alpha
} 13 0.2 Vicinity SAPS Discharge Uranium Isotopic
49 3 3.2 Upstream Side of Montgomery Sr-89, 90
Dam (a)
50 13 8.2 Upstream side of New Cumberland
Dam
7. Milk 25 10 2.1 Searight ‘s Dairy Weekly (0 Ueenv sa-ple fro- l l3l =
Searight'sonly | 2
61* 12 3.2 Allison Biweekly (g) Biweekly anzln) ~ Gamma-scan w
6Ha* 7 3.6 Collins When animals are Monthly (lndoorsg Sr-89, 90 -5
96(a) 10 10.3 Windshe ey on pasture; I-IJl. Cs-137 -
98* 5 2.9 Foxall monthly at other -
160* ld 2.8 Dought y times. S LS —— et =
27 7 6.2 Brunton's Dairy (h) Monthly Mlhly Gamma-scan Sl’ 89 90 s
29(a) 3 8.3 Nicol's Dairy (h) 1-131, Cs- 137 a
8. Fish 2A i3 0.2 Vicinity of BVPS #1 Semiannual Composite of edible Gamma-scan on edible g.
i Station Discharge and ‘ parts by species (i) portions 2
5 Skipu agport Dis. Sta. Al
| w 49(a) 3 4.7 Upstream Side of g
' Montgomery Dam =
P L 1L ", 3
9. Food Crops (Shipp.) 10 4 0.8 (Three locations within Annual at (,omposite of each Gamma-scan i
(Gearg.) 1% 19 33 5 miles Selected by harvest if sample species 1-131 on green =
(Indus.) 46 3 2.5 Company) available leafy vegetables =
4i4(a) 10 16.5 Weirton, WY ®
! > F bl e N L L3
10. Feedstuff and 2% 10 2.} Searight's Daivy Farm Monthly llonthl . " Gam scan S
Summe s Forage Quarterly Dulrteriy Couposlte KFTﬁ "
1 Sond 13 i 1.6 Meyer's Farm Every 3 years 12 Core Sanples Gc-a scan
30 A 0.6 Shippingport, Pa. (1982, 1985, etc.) 3" Deep (3" Dia. Sr-90
46 } 2.6 Industry, Pa at each location Gross Beta
32 15 0.8 (Horth of Site) Midland (approx. 10' Gross Alpha
48(a) 10 16.5 Weirton, W. Va. radius) Uranium Isotopic
51 5 8.0 Aliquippa, Pa.
Al 1 4.8 F. Liverpool, Oh
21 7 6.2 Brunton's Dalry
27 8 0.3 South ol BYPS Site
Z9A L] n.3 Nichol s Dairvy

* Additional dairies required by Envirommental YTechnical Specification 3.2.1.D.2. In addition to Searight's (Site 25), three dairies are selected
when mr bk 1s avairlable based on highest deposition factors Sites 27 and 79A are requirved for the Shippingport program.

L'Y°A 308YL
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TABLE V.A.1

CONSOLIDATED RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

(Continued)

Notes:

(a)

(b)

(c)

(d)

(e)

(8)

(h)

(1)

()

(k)

Control sample station: These are locations which are
presumed to be outside the influence of plant effluents.

Typical LLD's for Gamma Spectrometry are shown in Table
V.A.4.

In these cases a gamma isotopic analysis is done if the gross
beta activ’ - exceeds the reporting level of 0.53pCi/m3.

Analysis composites are well mixed actual samples prepared of
equal portions from each shorter term samples from each
location.

Composite samples are coliected at intervals not exceeding 2
hours.

Weekly milk sample from Searight's Dairy is analyzed for I-
131 only.

Milk samples are collected bi-weekly when animals are in
pasture and monthly at other times. [Assume April - October
for grazing season (pasture).]

The milk samples from Brunton's and Nicol's are collected
once per month.

The fish samples will contain whatever species are available.
If the available sample size permits, then the sample will be
separated according to species and compositing will provide
one sample of each species. If the available size is too
small to make separation by species practical, then edible
parts of all fish in the sample will be mixed to give one
sample.

Composite samples are collected at intervals not exceeding 2
hours at locations 49.1 and 2.1. Weekly grab samples are
obtained at location 3, 49 and 2A. A weekly grab sample is
also obtained from daily composited grab samples obtained by
the water treatment plant operator at location 5.

Two (2) TLD's are collected quarterly and annua'ly from each
monitoring location.

“§Gw
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Additional Notes:

== Sample points correspond to site numbers shown on maps.

== All Jodine 1I-131 analyses are performed within 40 hours of
sample collection if possible.

All Air samples are decayed for 72 hours before analyzing for
Gross Beta.



ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility Duquesne Light Company  Docket No. 50-334
Location of Facility Beaver ?gs_qyglgania ______ Reporting Period Annual 1983
tCounly. tate
Analysis and Lower Limit Number of
Medium or Pathway Total Number of All Indicator Locations Location with Highest Quar. Mean Control Locations  Nonroutine
S ampled of Analysis Detection ** Mean (f) " Name an (f) an Reported
(Unit of Measurement) Performed — (LLD) _**Range  Distance end Directions **Range  **Kange Measurements**»
Weirton, WV
No. 48
Atr Particulate Gross (520) 2.5 18(520/520) Sherman Dairy No. 28 19(52/52) 18(52/52) 0
and Kadiotodine Beta (6.1-44) (8.3-44) (6.9-38)
(X10"3pCi/Cu. M.)
Sr-89 (40) 2 Lo - -~ - -
Sr-90 (40) 0.1 0.13(3/40) Sherman Dairy No. 28  0.15(1/12)  0.12(1/12) 0
(0.12-0.15) -- --
I-131 (520) 10 LLb -- - - -
Gamma (120)
Be-7 20 96(120/120) Sherman Dairy No. 28 104(12/12) 98(12/12) 0
(31-151) (67-151) (49-147)
K-40 10 31(23/120) Industry, Pa No. 46 10(2/12) 23(1/712) 0
(12-87) 2.0 miles - NNE (54-87) --
Ra-226 10 13(17120) Beaver Co. H. No. 298  13(1/12) LLo 0
8 miles--ENL
Others Table V.A. 4 L - = o

* Nowinal Lower Limit of Detection (LLO) R R ———

LR

Mean and ~ange based upon detectable measurements only. Fraction of detectable measurements at specified locations 1s indicated in parentheses (f)
Nonrout tne reported measurements are def ined in Regulatory Guide 4.8 (December 1975) and the

(Appendrx B)

Beaver Valley Fower Station Technical Specifications
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ENVIRONMENTAL RADIOLOGICAL MUNTTORING PROGRAM SUHMAKY

Name of Facihity Duquesne Light Company bDocket Ko. 5S0-33%
Location of Facility Beaver fen_ns{lv.gqlg Reporting Period  Aonual 1983
(fmmly,. tate)
Analysis and  Lower Limit Number of
Medium or Pathway Tut al Number of ALl Indicator Locations Location with Highest Quar. Mean Control Locations  Nonroutine
Samp led of Analysis Detection * Mean (f) Naine **Mean (f) **Mean (f) Repor ted
(Unit of Measurement ) Performed (LLD) **Range _Distance and Directions **Range **Range  Measurements*i*
o - Montgomery Dam
No. 49
Sediment Gross (8) 0.3 17(8/8) Montgomery Dam No. 49  22(2/2) Same as 0
(pCi/g) Alpha (9.7-34) Kiver Mile -- 31.0 (9.7-34) High Location
(dry weight)
Gross (B) 1.0 u(a/8) SAPS Discharge No. 03 33(2/2) 271(2/2) 0
Beta (23-38) River Mile --34.8 (29-38) (23-31)
Sr-89 (8) 0.2 Leo - - - -
Sr-90 (8) 0.04 0.076(5/8) Montgomery Dam No. 49 0.099(1/2) Same as 0
(0.041-0.11) River Mile -- 3l.0 -- High Location
Gamna (8)
Be-/ 0.2 0.51(3/8) BVPS Discharge No. 02 0.69(1/2) 0.32(1/2) 0
(0.32-0.69) River Mile -- 35.0 -- -
K-40 0.5 12(8/8) SAPS Discharge No. 03 13(2/2) 12(2/2) 0
(8.9-16) River Mile -- 34.8 (11-16) (11-14)
Co-60 0.03 0.44(4/8) BVPS Discharge No. 02 0.65(2/2) LLD 0
(0.22-0.88) River Mile -- 35.0 (0.42-0.88)
Cs-137 0.02 0.33(8/8) SAPS Discharge No. 03 0.40(2/2) 0.28(2/2) 0
(0.19-0.50) River Mile -- 34.8 (0.31-0.50) (0.26-0.29)
Ra-226 0.1 2.3(8/8) BVPS Discharge No. 02 3.0(2/2) 2.2(2/2) 0
(1.4-4.1) River Mile -- 35.0 (1.9-4.1) (2.1-2.3)
Th-28 0.0 1.3(8/8) BVPS Discharge No. 02 1.7(2/2) 1.2(2/2) 0
(1.0-1.8) River Mile -~ 35.0 (1.6-1.8) (1.1-1.2)

330day TejuawuOITAUZ TEBOTB0TOTPEY TEBNUUY £861
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* Wominal Lower Limit of Detection (LLD)

Yt Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (f)

vk Nm(u out ine r:;;orted Measurements are defined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Station Technical Specifications
Appendix '
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Medium or Pathway

(Unit of Measurement) Performed (LLD)

Samp lea

Sediment
(pCi/g)
(dry weight)
(cont inued)

-
LA
ke

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
Name of Facility Duquesne Light Company  Docket No. 50-334

Location of Facility Beaver, Peansyivania Reporting Period Annual 1983
(County,State]
Analysis and Lower Limit Number of
Total Number of All Indicator Locations Location with Highest Quar. Mean Control Locations Nonroutine
of Analysis Detection ** Mean () " Name *#Mean (f) **Mean (f)  Reported
_________ **Range Distance and Directions **Range R Measurement s***
Montgomery Dam
- No. 49
Others Table V.A. 4 LLo -- = = —
U-233 (8) 0.01 0.63(8/8) BVPS Dischaige No. 2A  0.71(2/2) 0.51(2/2) 0
and (0.38-0.90) River Mile -- 34.8 (0.54-0.90)  (0.48-0.55)
U-234
U-235 (8) 0.01 0.020(8/8) N.Cumberland Dam No. 50 0.026(2/2) 0.0172(2/2) 0
(0.011-0.040) River Mile -- 54.0 (0.011-0.040) (0.013-0.020)
U-238 (8) 0.01 0.31(8/8) SAPS Discharge No. 3 0.50(2/2) 0.37(2/2) 0
(0.033-0.62) River Mile -- 34.8 (0.38-0.62) {0.35-0.38)

Nominal Lower Limit of Detection (LLD)

Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (f)
Nonroutine reported measurements are defined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Station Technical Specifications

(Appendix B)
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ENVIRONMENTAL KADLOLOGTCAL MONITURING PROGRAM SUMMARY

Name of Facility Duquesne Light Company  Docket No. 50-334

Location of Facility Beaver, Penmsylvania
(County,State)

Reporting Period Annual 1983

Analysis and Lower Lumit Nunber of
Medium or Pathway Total Number of All Indicator locations Location with Highest Quar. Mean Control Locations  Nonroutine
Sampled of Analysis Deteclion % Mean (f) N.une **Mean (f] **Mean (f) Reported
(it of Mcasurement) Performed (D) ~ **Raege Distance and Uirections **Range  **Range  Measurements***
“Weirton W . A8
food and Garden 1-131 (&) 0.006 LLp - -~ -- -
Crops {(pti/g)
(wet m*lxﬁll“
Gawna  (8) 3
Be-7 0.3 0.17(1/8) Shippingport PA No. 10 0.12(1/2) Lo
-— - 0
K-40 0.5 4.0(8/8) Weirton WY No. 438 5.9(3/3) Sane as 0
(1.9-12) 20 miles - SW (3.4-12) High Location
Cs-137 0.0l u.0s0(1/8) Georeyetaun A No. 15 0.020(1/1) Lo 0
- 4.6 miles -~ WNW -
Others Table V.A. 4 L -- - - 0

4

-
=

-
h
LR}

Nominal Lower Limit of Detection (L1D)
Mean and range based upon detectable measurements only. Fraction of detectable measurements at

Nonroutine reporied measurements are defined in Regulatory Guide 4.8 (SEPTEMBER 1975) and the Be
(Appendix B)

specified locations is indicated in parcatheses (f)
aver Valley Power Station Technical Specificat ions
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
Name of Facility Duguesne Light Company  Docket No.  50-334

Location of Facility Beaver, Pennsylvania Reporting Pertod  Annual 1983
County,State)
Analysis and Lower Limit Nunber of
Medtum or Fathway Total Number of All Indicator Locations Location with Highest Quar. Mean Control Locations  Nonrout ine
S amp ledd of Analysis Detection A% Mean (f) Nane an (f) **Mean (f) Reported
(Unit of Measurement) Performed  (1LD) ... "*Range  Distance and Directions **Range _"".138 _ Measurements**t
Brunton Dairy
No. 27
Milk 1-131 (153) Lo -- -~ -- --
(pLi/e)
Sr-89 (123) Lo - -- - -
Sr-90 (123) 4.6(1237123) Collins No. 69 10.1(19/19) 0
(0.43-18.0) (3.9-18.0)
Gamoa (124)
K-40 1340(124/124) Foxall No. 98 1710(8/8) 1330(12/12) 0
(686-2060) (1270-2060)  (1070-1530)
Cs-137 7.4(16/124) Nichols No. 29A 10.9(1/12) LLp 0
(4.0-13.6) --
Uthers Table ¥.A 4 Lo -- - - -1

- SR—— - — S—— S R S ——— . - ——————————— e et e S e S R

* Nowinal Lower Limit of Detection (LLD)
% Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (f)

R Ronroubine veported measurements are defined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Statiom Technical Specitications
(Appendix B)
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Medrum or Palhway

Sap led
(Unit of Measurcment )

Surtface Wates
(pLr/e)

(a)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Nar - of Facility Duquesne Light Company  Docket No. "“'1"",

tocation of Facility Beaver, Pennsylvania  Reporting Period Annual 1983
t(’ounly.SldteT
Analysis and Lower Limit Number of
fotal Number of All Indicator Locations Location with Highest Quar. Mean Control Locations Nonrout ine
of Apalysis Detection % Mean (f) Name: *“*Mean (f) **Mean (f) Reported
Pertormed (WD)  **Range  Distance and Dircctions **Range  **Range Measurements***
Montgomery Dam No. 49
wross (72) 2 9.1(1/72) Arco Polymers No. 44.1 9.1(1/12) Lo -
Alpha -- .- :
Gross (72) 1 5.3(71/72) BVPS Discharge No. OZA 6.7(12/12) 5.2(12/12) 0
Bet a (1.2-1%) River Mile -- 35.0 (3.9-11) (3.6-6.9)
Gamma (72) Tat:le V.A. 4 LLD -~ - -- -
Sr-89 (24) 2 Lo - s - -
Sr-90 (24) 0.5 LLD - .- -
Co-60 (24)(a) 1 Lo -- - S -
Tritium (24) 100 2900(20/24 BVPS Discharge ho. 0ZA 11100(4/4) 190(4/4) 0
(120-24100 River Mile -- 35.0 (920-24100)  (130-290) -

Co-60 analyzed by high sensitivity method.

Nominal | ower Limit of Detection (LLD)

Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations 15 indicated in parentheses (f)
Nonrout ine reported measurements are defined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Station Technical Specifications

(Appendix B)
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ENVIRONMENTAL RADLOLOGICAL MONITTORING PROGRAN SUMMARY

Name of Facilily

Lacation of Facility & aver, Pemnsylvania

buguesne Light Company

bocket Ro.

Report ing Period

{County,State)

U354

Annyal 1963

Analysis and Lower Lwmit Number of
Medium o0 Palhway fotal Number ot Al1 indicator locations Location with Hichest Quar. Mean Control Locations  Noaroutine
Saep led of Analysis Detect ion ** Mean (f) Naine “fMean (f) **Mean (1) Reported
(Uit of Measurement) Performed  (LiD) **Range .. Distence and Directions **Range  **Range Measurements**s
Georgetown, Pa. No. 15
Lround Water Gross (16) 2 Lo - - - -
tpCr/hiter) Alpha
Gross (16) 1 J.u(l16/10) Hookstown Pa. No. 14 4.3(4/73) 2.4(4/4) 0
Beta (1.0-5.8) 3 miles -- WK (3.4-5.8) (1.4-3.6) .
Gamma (l6) Table V.A 4 Lb - - .- -
fritium (16) 90 170(13/16) Shippingport Fa io. 11 190(4/4) 140(4/74) 0
(90-60) 0.8 mile -- Nt (110-260)  (90-190)

* Nowinal Lower Limit of Detection (L1D)
** Mean and range based upon detectable measurements only.

{Appendix B)

Fraction of detectable meassurcments

Nonrout ine reported measurements are defined in Regulatory Guide 4.8 (December 1975%) and the

at specified locations is indicated in parcutheses (r)
Beaver Valley Power Station Technical Spuciticat ions
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SECTION V - A DUQUESNE LIGHT COMPANY

1983 Anhual Radiological Environmental Report

ENVIRONMENTAL MONITORING

Environmental Radicactivity Monitoring Program (continued)

2
-

Summary of Results

All results of this monitoring program are summarized in
Table V.A.2. This table is prepared in the format
specified by NRC Regulatory Guide 4.8 and in accordance
with Beaver Valley Power Station Operating License,
(Appendix B, Environmental Technical Specifications).
Summaries of results of analysis of each media are
discussed in Sections V<B through V-H and an assessment
of radiation doses are found in Section V-I. Table
V.A.3 summarizes Beaver Valley Power Station pre-
operational ranges for the various sampling media during
the years 1974 and 1975. Comparisons of pre-operational
data with operational data indicate the ranges of values
are in good agreement for both periods of time.

In a few cases where activity was detected, some of the
activity was attributable to previous nuclear weapons
tests and the remaining detected activities were near
the lower limit of their detection (LLD) and are
attributable to the normal statistical fluctuation near
the LLD level.

The conclusion from all program data is that the
operation of the Shippingport and Beaver Valley Power
Station has not resulted in any detectable changes to
the environment attributable to either station.

Quality Control Program

The Quality Control Program implemented by Duguesne
Light Company to assure reliable performance by the DLC
contractor and the supporting QC data are presented and
discussed in Section [11 of this report. The lower
limits of detection for various analysis for each media
monitored by this program by the DLC Contractor
Laboratory are provided in Table V.A.%.
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TABLE V.A.3 (Page 1 of 4)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Tacilicy Shiz ZOFS _Agtsaic Power Statica Docxet Yo. Yoo izable

Nase of Facilli:y

Location of Facilisy

Sockae do. 3i0=ils

(Ceunty, 3scace)

ZREOPTRATIONAL PROCRAM SOMMARY (COMSINED 1974 - 137%)
Madium or Pachway lover Liaict
Samp Lled Acalysis and Tocal Nuamber of All Indicator Locations
= Mean, (f) Gange
Surtace dacer Geoss Alpha (40) 0.3 0.7 a0 0.6-1.1
peL/L 120
Gross lecta (120) 2.6 4.4 /120 2.5 = 1.4
amma (L) 10 - 60 < LD
Tritiam (121) 100 00 =% 130 - 300
Sr-49 (0) - -
$£-90 (@ - -
C-14 (9 - -
Oriaking Water -1 Q) -
peL/l s
Gross Alpha (30) 2.3 0.6 /30 0.4 = 0.8
Geoss Seta (208) 0.6 3.8 %208 2384
amma (0 - -
Triciam (211) - 130 1m0 /i 130 - 1000
Sr=49 (0 - T -
Se-30 (@) - -
Ground Water Gross Alpha (19 0.1 < L2
pcL/l 73/4e (8)
Gross leca (78) 2.4 3.9 l18'% 1.3 « 8.
ritiom (81) 100 “d T/gr 80 - 300
amma (1) 10 - 40 « 12D
Alr Particulaces Gross Alsha (188) 0.001 2.003 %38 0.002 - o
and sseous 927/
pCi/wd Gross leta (927) 0.008 0.07 "*/927 0.02 .0
Seed9 (0 -
$r=30 Q) -
2132 (916) 3.4 3,38 a8 0.37 - 3.:8
Py )
1ribeds 3,508 3,06 /197 9,01 = 3
LTE e ] 3.330 1.34 0 197 Jude =
a-lal 3. 310 .38 :".." 2:98 = &
Coamléa 2.010 9.08 7197  3.01 - 9.4

Jthars ' <« D



SECTION V - A DUQUESNE LIGHT COMPANY TABLE V,A.3
1983 Annual Radiological Environmental Report (Page 2 of 4)

TABLE V.A.3 (Page 2 of 4)
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Same of Facility Ihizoizgoors Accmic Power Stacion DJocket No. Mot Avolicable
Name of Facilicy

Jeaver 11‘30" Jower 3tacica OJockat No. A A

Locacion of Facilicy 3eaver, Pennsvlvania 2eporting Period CT 1974 - 197F
(County, Scace)

PRE-OPERATIONAL PROGRAM SUMMARY (COMBINID 1974 - 1973)

Madium or Patihway Lower u-u
ﬂh&t&;;;:;ts.ns) M:tnull-l1h¢nll-n-t All Iadicator Locacicus
Soil Gross Alpha () - -
(tﬁﬁcﬁ“&m) Gross 3eca (84) 1 2 W w-mn
sr-39 (64) 0.28 0.4 s -
$£-90 (64) 0.08 0.3 a6 0.1-1.3
U-234,238,238 (0 - -
Camma (64)
£~40 1.5 B % s-2
ca-137 0.1 1.5 %  0.1-618
ComLlbd 0.3 .1 s 0.2-3
2rM-95 0.08 0.3 e o01-2
=106 > 0.3 1.2 Ve o03-2
Others _ < LD
Sotd Gross Alpha (0 - -
(co’f.u:-(-:?o:) Geoss Baca @) 1 Pl % 16-128
Sr-39 ) 0.28 < wd
1r-90 (8 0.08 0.2 3 .08 -
amma ()
£-40 1.5 1 %s 1.2
Com137 0.1 13 s ede:
om0 0.1 0.2 s -
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TABLE V.AJ3 (Page 3 of 4)
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility 3$hicoiggors Aigmic Power Iiagizn Cockec No.  Mog A29lllalle
Name of Facility 3Zeaver ‘ailay Jower itacida Cocxat Ne. $0=33s

Location of Facility Jeaver, Pemnsvivacia 2Reportiag Level (Y 1374 - 197

(Councy, scace)

PRE-OPESATIONAL PROGRAM STMMARY (CCMBLNED 1974 - 1973)

Madium or Pachway lover Liaic
Semp led Analysis and Tocal humber of All Indicator locatiocus
. ) 2 Jegscsion 11D Yess, (f) lasse
Sedizencs Gross Alpha (9 -
€L/ (dry) 33/
Gross 3ata 23 )3 18 33 5«3

Sr=-30 ) - -

0-234,238, 238 (0 - -
Fy— (1) 3 W 1.3

L0

Poodsculf

pCi/g (dry)
i 3 L] 10 -13

Peedstut? Geoss 3eta (80) 2.35 19 %50 -9

pCi/g (dry) 11
Sp-49 (81) 0.028 .8 "R 0.06 = 0.33

$e=90 (82) 0.308 9.6 Mg 0.2 -0
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SECTION V - A
1983

TABLE V.A.3 (Page 4 of 4)
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facilicy 9iagoore At Power Stacion DOockec No. Yot Acplicable
Same of Facilizy 3eaver Jallevy Pcwer Staciocn Jocket No. 30=134

1975 = 1978

Location of Tacilicy Reporciag Level (T 19 1973

3eaver, Peansvivas:a
(Councy, Scace)

PRE-OPERATIONAL PROGRAM SUMMARY (COMBINED 1974 = 197%)

TABLE V,A.3
(Page 4 of 4)

Madium or Pachway lowar Limic
Samp Led Analysis and Toctal Mumber of All Indicator Locaticus
(Duic of Measuresenc) 2t £ - -
ik T-131 (91) 0.28 0.6 “/s1 0.3 -0.2
pCL/1 .
Se-89 (134) s ? /136 6 -11
$e-90 (134) L 5.3 34 15 .12,
dzmar (134)
Ca~137 19 B e w18
" Qthers <« 1D
Extarnal Radiation y - Monchly (599) 0.5 a2 * 0.20 %595  0.08 - 0.51
ak/day " 198
y = Quarterly (199) 0.5 ak 0.20 /198 0.11 -0.22
y - annual (48) 0.5 ma" 0.29 %4 0.1 -0.°0
Pish Gross Beca an 0.01 1.9 S 10-3.2
pCl/g (wac) - 17
Sr=90 an 0.008 0.14 /17 0.02 = 0.7
Gazmaa an
E~40 0.5 2.6 iy 10
Othar < D
* LLD fa units of MR - Lower end of useful integrated exposure detectadbility range for a

-

Passive radiation Jetector g ) BN
(a)
One outlier 2ot lacluded L3 nean. (Water caken from dried=up spring with 1igh sedizent
And potassium contenc. Mot considered typical groundwvater sample.)

(
%) vay taclude Wu=106, Ru=103, Se=7.
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ENVIRONMENTAL “MONITORING

Air Monitoring

r

"

Characterization of Air and Meteorology

The air in the vicinity of the site contains pollutants
typical for an industrial area. Air flow is generally
from the Southwest in summer and from the Northwest in
the winter.

Air Sampling Program and Analytical Techniques

a.

Program

The air is sampled for gaseous radioiocdine and
radiocactive particulates at each of ten (10) off-
site air sampling stations. The locations of these
stations are listed in Table V.A.l1 and shown on a
map in Figure 5.B.1.

Samples are collected at each of these stations by
continuously drawing about one cubic foot per
minute of atmosphere air through a glass fiber
filter and through a charcoal cartridge. The
former collects airborne particulates; the latter
is for radioiodine sampling. Samples are collected
for analysis on a weekly basis.

The charcoal is used in the weekly analysis of
airborne [-131, The filters are analyzed each week
tor gross beta, then composited by station for
monthly analysis by gamma spectrometry. They are
further composited in a quarterly sample from each
station for Sr<89/90 analysis. In order to reduce
interference from natural radon and thoron
radioactivities, all filters are allowed to decay
for a few days after collection prior to counting
for beta in a low background counting system.

Procedures

Gross Beta analysis is performed by placing the
filter paper from the weekly air sample in a 2" x
176" planchet and counting it in a low background,

gas flow proportional counter.
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Procedures (continued)

Gamma emitters are determined by stacking all the
filter papers from each monitoring station
collected during the month and scanning this
composite on a lithium drifted germanium (Ge(Li))
gamma spectrometer.

Radioiodine (I-131) analysis is performed by a
gamma scan of the charcoal in a weekly charcoal
cartridge. The activity is referenced to the mid-
collection time.
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ENVIRONMENTAL MONITORING

b.

Procedures (continued)

Strontium-89 and  Strontium-90 activities are
determined in quarterly composited air particulate
filters. Stable strontium carrier is added to the
sample and it is leached in nitric acid to bring
deposits into solution. The mixture is then
filtered. Half of the filtrate is taken for
strontium analysis and is reduced in volume by
evaporation. Stroatium is precipitated as
Sr(NO ,) using fuming (90%) nitric acid. An iron
(ferric hyaroxide) scaveng. is performed, followed
by addition of stable yttrium carrier and a 5 to 7
day period for yttrium ingrowth. Yttrium is then
precipitated as hydroxide, is dissolved and re-
precipitated as oxalate. The yttrium oxalate is
mounted on a nylon planchet and is counted in a low
level beta counter to infer scrontium-70 activity.
Strontium-89 activity is determined by
precipitating SrCO, from the sample after yttrium
separation. This %recipitate is mounted on a uylon
planchet and is covered with 80 mg/cm? aluminum
absorber for level beta counting.

- | Results and Conclusions

A summary of data is presented in Table V.A.2.

a.

Airborre Radiosctive Particulates

A total of five hundred twenty (520) weekly samples
from ten (10) locaticns were analyzed for gross
beta. Results were comparable to previous years.
Figure 5.8.2 illustrates the average concentration
of gross beta in air particulates.




SECTION V - B ; DUQUESNE LIGHT COMPANY FIGURE 5.B.2
1983 Anaual Radiological Environmental Report

4 1
i IHIEREE'
His ] 1HIER | :
et A
ol IR “ 3
| Iy b | Q

i RHIIEE

i Rl 2 e

| | bJ m _ _ G
| - \ ] lw ~

i e e
i1 . 28 _ _ | &
b RN
e | I ;
s ;

S o
—
JuL

e e —— e e _..-.__1,--- ———— ———— —

AVERAGE CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATES -- 1983

T _
N _ | 0
1EEN | e
! ! ]
| | i o
- .IJML
T T AT :
t f . "
IR RS | .
R W - !
IR e
;_:Ww | N o :
SRR » IRE | - m )
5 T S - . . . l
e IHIEE s :
HIRE IR i
SEREEE SRR m
b > »l'l}l b, “Lrla-'r .
HIBRE IR "
IR e B ER :
IR RN -
SERE | 1IN |
_*_‘..4 | 4____._ | z
..N.,"_ | ___‘. | <
_ b 1 1 P | | _ "
S 8 16 1 1 S
1 g,
- n - ) -
: s . i i

W rhasrad



i

SECTION V - B

Y.

DUQUESNE LIGHT COMPANY
1983 Annual Radiolegical Environmental Report

ENVIRONMENTAL MONITORING

a.

Airborne Radioactive Particulates (continued)

The weekly air particulate samples were composited
to one hundred and twenty (120) monthly samples
which were analyzed by gamma spectrometry.
Naturally occurring Be-7 was present in every
sample. Occasional traces above detection levels
of other nuclides were present. Some were natural,
others were residual from previous nuclear weapons
tests. These are listed in the summary Table
V-4 2. Examination of effluent data from the
Beaver Valley Power Station and the Shippingport
Atomic Power Station demonstrated that none of the
slightly elevated results are attributable to the
operation of either power station.

A total of forty (40) quarterly samples were each
analyzed for Sr-89, and Sr-90.

Based on the analytical results, the operation of
Beaver Valley Power Station and Shippingport Atomic
Power Station did not contribute tc any increase in
air particulate radiocactivity during CY 1983.

Radioiodine

A total of five hundred and twenty (520) weekly
charcoal filter samples were analyzed for [-131.
No detectable concentrations were found at any
locations.

Based on analytical results, the operation of
Beaver Valley Power Station and Shippingport Atomic
Power Station did not contribute to any increase in
airborne radioicdine during CY 1983.
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V.  ENVIRONMENTAL MONITORING

C. Monitoring of Sediments and Soils (Soil Monitoring is

required every 3 yvears and was not required in 1983.)

|

[

Characterization of Stream Sediments

The

stream sediments consist largely of sand and silt.

Soil samples may vary from sand and silt to a heavy clay
with variable amounts of organic material.

Sampling Program and Analvtical Technigues

a.

Program

River bottom sediments were collected semi-annually
above the Montgomery Dam in the vicinities of the
Beaver Valley discharge and Shippingport discharge
and above the New Cumberland Dam. A Ponar or
Eckman dredge is used to collect the sample. The
sampling locations are also listed in Table V.A.1
and are shown in Figure 5.C.1.

Bottom sediments are aralyzed for gross alpha and
beta activity, strontium, uranium, and the gamma -
emmitting radionuclides.

Analytical Procedures

Gross beta - sediments and soils are analyzed for
gross beta by mounting a 1 gram portion of dried
sediment in a 2" planchet. The sample is counted
in a low background, gas flow proportional counter.
Self absorption corrections are made on the basis
of sample weight.

Gross alpha activity of sediment or soil is
analyzed in the same manner as gross beta except
that the counter is set up to count only alpha.

Gamma analysis of sediment or soil is performed in
a 100 ml plastic bottle which is counted by a gamma
spectrometer.

«80«
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ENVIRONMENTAL MONITORING

b.

Analytical Procedures (continued)

Strontium 89 and 90 are determined by
radiochemistry. A weighed sample of sediment or
soil is leached with Nitric Acid HNO,. A stable
carrier is added for determination o? recovery.
Strontium concentration and purification is
ultimately realized by precipitations of strontium
nitrate in fuming  nitric acid. Additional
hydroxide precipitations and barium chromate
separations are also used. The purified strontium
is converted to a carbonate for weighing and
counting. Samples are counted scon after
separation (5 = 7 days is allowed for yttrium
ingrowth). Activities are calculated on the basis
of appropriate 8r-89 decay and Y-90,. Separate
mounts covered with a 80 mg/cm aluminum absorber
are used for counting in a low background beta
counter.

Uranium _isotopic analysis of sediment and soil
samples were performed by alpha spectrometry after
leaching and isolation of the uranium by an ion
exchange chromatography plus mercury cathode
electrolysis, then electroplated onto a planchet.

Results and Conclusions

a.

Results

The results of sediment analysis are summarized in
Table V.A.2.

There were no significant differences between these
current levels and those previously detected in
both upstream and downstream sediment samples.
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V. ENVIRONMENTAL MONITORING

3. Results and Conclusions (continued)

Results (continued)

Uranium isorco.ic analyses were performed by aipha
speciroscopy. The results suggest that only
naturally occurring U-234 and U-238 were present
since the activities were nearly always the same ia
each sample and the levels are within tlie expected
range of natural uranium activities. In
equilibrium, U=234 and U-238 have the same
activity.

Conclusion

Other than trace amounts of Co-60 which have been
detected since 1977, the sediment analyses do not
indicate any radioactivity attributable to EBeaver
Valley Power Station and Shippingport Atomic Power
Station liquid discharge. Small amounts of Cs-137
from weapons testing fallout was found in all river
sediment samples including those upstrecnn above
Montgomery Dam which are unaffected by plant
effluents.
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D. YMonitoring of Feedcrops and Foodcrops

) 18 Characterization cf Vegetation and Foodcrops

According to a survey made in 1981, there were
approximately 650 farms in Beaver County. The principle
source of revenue for the farms was in dairy products
which amounted to nearly $4,659,000.00. Revenues from
other farm products were as follows:

The

Crops $2,143,000.00
Horticulture § 551,000.00
Meat $1,274,000.00
Poultry § 392,000.00

percentage of crop land in Beaver County is

approximately 17%, pasture land - 6.5%, forest land -

47,

ra

%s and other land uses = 28.7%.

Sampling Program and Analvtical Techniques

a.

Program

Representative samples of cattle feed are collected
monthly from the nearest dairy (Searight). See
Figure 5.D.1. Each sample is analyzed by gamma
spectrometry. The monthly samples are composited
into a quarterly sample which is analyzed for Sr-
90.

Foodcrops (vegetables) were collected at garden
locations during the summer of 1983. Leafy
vegetables, i.e., cabbage, spinach, and lettuce
were obtained from Shippingport, Georgetown,
Industry, PA, and from Weirton, WV. All samples
were analyzed for gamma emitters (including [-131
by gamma spectrometry).

Procedures

Gamma emitters, including I-131, are determined by
scanning a dried, homogenized sample with the gamma
spectrometry system. A Ge(Li) detector is utilized
with this system.

Strontium 90 analysis for feedstuff is performed by
a procedure simil~r to that described in V.C.2.
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ENVIRONMENTAL MONITORING

3.

Results and Conclusions

A summary of results is provided in Table V.A.2. The
predominant isotope detected was naturally occurring
K-40 in both food and feed. Other activity is
attributable to residuals from previous nuclear weapons
tests or naturally occurring radionuclides. All results
were consistent with (or lower than) those obtained in
the pre-operational program. These data confirm that
Shippingport Atomic Power Station and Beaver Valley
Power Station did not contribute to radiocactivity in

focds and feeds in the vicinity of the site.
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V.  ENVIRONMENTAL MONITORING

E. Monitoring of Local Cow's Milk

I.

3

Dairy

Searight
Brunton
Nichel
Windsheimer
Allison
Collins

Description - Milch Animal Locations

During the seasons that animals producing milk (milch
animals) for human consumption are on pasture, samples
of fresh milk are obtained from these animals at
locations and freguencies noted in Table V.A.l. This
milk is analyzed for its radioiodine content calculated
as Todine-131. The analyses are performed within eight
(8) days of sampling.

Detailed field surveys are performed during the grazing
season to locate and enumerate milch arn‘mals within a
five (5) mile radius of the site. Goat herd locations
out to fifteen (15) miles are identified. Survey data
for the most recent survey conducted in July, 1982 is
shown in Figure 5.E.1.

Sampling Program and Analytical Techniques

a. Program

Milk was collected from three (3) reference dairy
fzrms within a 10-mile radius of the site and from
one (1) control location outside of the 10-mile
radius. Additional dairies, which represent the
highest potential milk pathway for radioicdine
based on milch animal surveys and meteorclogical
data were selected and sampled. These dairies are
subject to change when more recent data (including
census) indicate other locations are more
appropriate. The location of each is shown in
Figure 5.E.2 and described below.

Number
of Milch Distance and Direction Collecticn
Animals From Site Period

41 Cows 2.1 miles-south/sw. Jan. = Dec.
105 Cows 7.3 miles-southeast Jan. = Dec.

55 Cows 8.0 miles-northeast Jan. = Dec.

50 Cows 10.3 miles-scuth/sw. Jan. = Dec.

33 Cows 3.2 miles-west/sw. Jan.~-June,Dec.

9 Geats,

1 Cow™* 3.6 miles-southeast Feb. = Dec.

=87+
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Number
of Milch Distance and Direction Collection
Site Dairv Animals From Site Period
98 Foxall
(Hammond) 2 Goats¥™ 2.9 miles-east July = Nov.
100 Doughty 1 Cow* 2.8 miles-west/nw. April - Dec.

*Milk Usage - Home Only.
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ENVIRONMENTAL MONITORING

Monitoring of Local Cow's Milk (continued)

a. Program (continued)

The sample from Searight Dairy was collected and
analyzed weekly for radioiodine using a procedure
with a high sensitivity. Samples from each of the
other selected dairies were collected monthly when
cows are indoors, and bi-weekly when cows are
grazing. This monthly or bi-weekly sample is
analyzed for Sr-89, Sr-90, gamma emitters including
Cs-137 (by Spectrometry) and I-131 (high
sensitivity analysis).

b. Procedure

Radioicdine (I[-131) analysis in milk was normally
performed using chemically prepared samples and
analyzed with a beta-gamma coincidence counting
svstem.

Gamma emitters are determined by gamma spectrometry
of a one liter Marinelli container of milk.

Strontium analysis of milk is similar to that of
other foods (refer to V.C.2) except -that milk
samples are prepared by addition of Trichloracetic
Acid (TCA) to produce a curd which is removed by
filtration and discarded. An oxalate precipitate
is ashed for counting.

Results and Conclusions

A total of one hundred and fifty-two (152) samples were
analyzed for I-131 during 1983. All I-131 activities
in milk were below the minimum detectable level
(0.3 pCi/l).

A total of one hundred and twenty-three (123) samples
were analvzed by gamma spectrometry and for strontium.
Both the Cs+137 and Sr-90 levels we«re within the
normally expected range. The higher levels “rom China's
nuclear tests which were experienced in other vears were
absent this year. Such tests were not performed during
1983. Based on analytical results, the operation of
Beaver Valley Power Station and Shippingport Atomic
Power Station did not contribute to any increase in
airborne radioiodine in CY 1983.
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V. ENVIRONMENTAL MONITORING

- Locations & Analvtical Procedures (continued)

The lithium fluoride (LiF) TLDs used for environmental
purposes are pre-selected and annealed at least 3
working days prior to \use. The radiation dose
accumulated from the anneal date to the date of posting
is accounted for by utilizing background readings from
five (5) TLD chips in conjunction with an average
background correction factor. The calibration of the
TLD reader is performed within 24 hours of processing
the pested environmental TLDs. The environmental TLDs
are processed after retrieval and a background
correction is made to account for the backgrounde
radiation accumulated from the date of retrieval to the
date of processing.

The calcium sulfate (CaSO4 :Dy) TLDs were annealed
shortly before placing the TiDs in  their field
locations. The radiation dose accumulated in-transit
between the field location and the laboratory was
corrected by annealing control dosimeters shortly before
the field dosimeters were removed from the field
location, then shipping the freshly annealed control
dosimeters with the exposed field dosimeters to the
laboratory for readout at the same time. All dosimeters
were exposed in the field in a special environmental
holder. The dosimetry system was calibrated by reading
calcium sulfate dosimeters which have been exposed in an
accurately known gamma radiation field.

3. Results and Conclusions

Data obtained with the contractor TLD (CaS0,:Dy in
teflon) during 1983 are summarized in Table V.A.2, and
the quality control TLD results are listed in Table
I3L. 3.

The annual exposure rate of all off-site TLD's averaged
0.17 mR/day in 1983. As in previous vyears, there was
some variation among locations and seasons as would be
expected.

-97
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Results and Conclusions (continued)

In 1983, ionizing radiation dose determinations averaged
approximately 62 mR for the year. This is comparable to
previous years. There was no evidence of anomalies that
could be attributed to the operation of either Beaver
Valley Power Station or Shippingport Atomic Power
Station. Three sets of TLDs of different types, each
provided and analyzed by a separate laboratory,
demonstrate good agreement and confirm that changes from
natural radiation levels, if any, are neglible.

Lessons learned from the Three Mile Island incident
indicated the need for more radiation monitors in all
sectors surrounding the plant. Sixteen (16) Reuter-
Stokes Pressurized Ion Chamber environmental radiation
monitors were installed in 1982, one in each of the 16
sectors. Installation of the central processing
controller into the Emergency Response Facility was
expected to be completed in 1983 but is now expected to
be completed in 1984 which will permit the monitors to
be read out at a central location. Engineering is also
in progress to upgrade and wmodify the BVPS
meteorological system to meet requirements in U.S. NRC
Regulatory Guide 1.23, Rev. 1, and U.S. NUREG-0634,
Appendix 2. The Reuter Stokes radiation monitors and
the upgraded meteoroclogical system will be tied into a
new computer network to help meet some of the
requirements set forth in U.S. NRC NUREG-0654 (Criteria
for Preparational Evaluation of Radiological Emergency
Response Plans and Preparedness in Support of Nuclear
Power Plants) and U.S. NRC NUREG-0737 (TMI Action Plan
Requirements). The complete meteorological system
modifications and new computer network which were
scheduled to be operational by December 1983 are now
expected to be operational by the end of the fourth BVPS
#1 refueling outage.
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ENVIRONMENTAL MONITORING

Monitoring of Fish

"

Description

Fish collected near the site are generally scrap fish.
During 1983, fish collected for the radiological
monitoring program included carp, catfish, crappie bass,
gizzard shad and bass.

Sampling Program and Analyvtical Technigues

a. Program

Fish samplas are collected semi-annually in the New
Cumberland pool of the Ohio River at the Beaver
Valley and Shippingport effluent discharge points
and upstream of the Montgomery Dam. The edible
portion of each different species caught 1is
analyzed by gamma spectrometry. Fish sampling
locations are shown in Figure 5.G.1.

b. Procedure
A sample is prepared in a standard tared 300 ml
plastic bottle and scanned for gamma emitting
nuclides with gamma spectrometry system which

utilizes a Ge(Li) detector.

Results and Conclusions

A summary of the results of the fish monitoring data is
provided in Table V.A.2. Five (5) fish were caught in
April. Seven (7) more samples were caught In October.
Except for naturally occurring K-40, the only gamma
emitter which was detected in any samples was a trace of
Cs=137 in one sample. Cesium-137 is a long 1lived
fission product and scme residual activity persists from
previous weapons testing programs. This indicates that
the operation of the Shippingport Atomic Power Station
and the Beaver Vallev Power Station has not resulted in
radiocactivity in fish in the Chio River.

«39e
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ENVIRONMENTAL MONITORING

Monitoring of Surface, Drinking, and Well Waters

B8

ra

Description of Water Sources

The Ohio River is the main body of water in the area.
It is used by both the Beaver Valley and Shippingport
plants for water make-up and receiving plant liquid
effluents. In addition, river water is used for cooling
purposes at the Shippingport Atomic Power Station and
make-up for the cooling tower at the Beaver Valley Power
Statien.

Ohio River water 1is a source of water for some towns
both upstream and downstream of the Beaver Valley and
Shippingport plant sites. It is used by several
municipalities and industries downstream of the site.
The nearest user of the Ohio River as a potable water
source is Midland Borough Municipal Water Authority.
The intake of the treatment plant is approximately 1.5
miles downstream and on the opsosite side of the river.
The next downstream users are East Liverpooi, Ohio, and
Chester, West Virginia, which are approximately 6 and 7
miles downstream, respectively. The heavy industries in
Midland, as well as others downstream use river water
for cooling purposes. Some of these plants also have
private treatment facilities for plant sanitary water.

Ground water ozcurs in large volumes in the gravel
terraces which lie along the river, and diminishes
considerably in the bedrock underlying the site. Normal
well yields in the bedrock are less than 10 galleons per
minute (gpm) with occasional wells vielding up to 60
gpm.

Sampling and Analytical Techniques
a. Surface (Raw River) Water

The sampling program of river water includes six
(6) sampling points along the Ohio River. Raw
water samples are normally collected at the East
Liverpool (Chio) Water Treatment Plant [River Mile
41.2] daily and composited into a monthly sample.
Weekly grab samples are taken from the Ohio River
at the following locations: Upstream of Montgomery
Dam [River Mile 31.8]; at discharge from

Shippingpert Atomic Power Station [River Mile
34.8]; and near the discharge from the Beaver
Valley Power Statio [River Mile 35.0]. "wo

automatic river water samplers are at the following

«101=
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locations: Upstream of Montgomery Dam [River Mile
29.6]; and at Crucible Steel's river water intake
[River Mile 36.2]. The automatic sampler takes a
20 ml to 40 ml sample every 15 minutes and is
collected on a weekly basis. The weekly grab
samples and automatic water samples are composited
into monthly samples from each location. In
addition, a quarterly composite sample is prepared
for each sample point.

The monthly composites are analyzed for gross
alpha, gross beta, and gamma emitters. The
quarterly composites are analyzed for tritium (H-
3), strontium 89 (Sr-89), strontium 90 (Sr-90), and
cobal®e 60 (Co-60) (high sensitivity).

Locations of each sample point are shown in Figure
L |

Drinking Water (Public Supplies)

Drinking (treated) water is collected at both
Midland (PA) and East Liverpool (OH) Water Treating
Plants. An automatic sampler at each location
collects 20-50 milliliters every 20 minutes. These
intermittent samples are then composited into a
weekly sample. The weekly sample from each
location is analyzed by gamma spectrometry. The
weekly samples are also analyzed for radioiodine
(I-131).

Monthly composites of the weekly samples are
analyzed for gross alpha, gross beta, and by gamma
spectrometry. Quarterly composites are analyzed
for H-3, Sr-89, Sr-90 and Co-00 (high sensitivity).
Locations of each sample point are shown in Figure
LN
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e Ground Water
Grab samples were collected each guarter from each

of four (4) well locations (see Figure 5.H.1)
within four (4) miles of the site. These locations

are:
One (1) well at Shippingport, PA
One (1) well at Meyer's Farm (Hookstown, PA)
One (1) well in Hookstown, PA
One (1) well in Georgetown, PA

Each groundwater sample is analyzed for gross

alpha, gross beta, tritium, and by gamma
spectrometry.

=103=
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v. ENVIRONMENTAL MONITORING

2. Sampling and Analytical Technigques (continued)

d. Procedure

Gross alpha and gross beta activities are
determined first by evaporating one liter of the
sample on a hotplate. The residue is mounted and
dried on a l-inch stainless steel planchet. The
sample is counted in a low background, gas flow
proportional counter. Self-absorption corrections
are made on the basis of sample weight.

Gamma analysis is performed on water sample by
loading one liter of sample into a one liter
marinelli container and counting on a Ge(Li) gamma
spectrometry system.

Strontium-89 and 90 are determined on water samples
by a procedure similar to that described in V.C.2
except that the leaching step is eliminated.

Cobalt-60 1is determined with a sensitivity of 1
pCi/1 by evaporating 2 liters of sample on a
hotplate and transferring the residue to a 2-inch
planchet. The planchet 1is counted on a Ge(Li)
spectrometry system.

Tritium is determined in water samples by
converting 2 ml of the sample to hydrogen and
counting the activity in a 1 liter low level gas
counter which is operated in the proportional range
in anti-coincidence mode.

3. Results and Conclusions

A summary of results of all analyses of water samples
(surface, drinking, and ground) are provided by sample
type and analysis in Table V.A.2. These are discussed
below.

3. Surface Water

A total of seventy-two (72) samples were each
analyzed for gross alpha, gross beta, and gamma
activity. Twenty=-four (24) quarterly composited
samples were analyzed for <tritium (H=3) and
radiostrontium (Sr-89 and Sr-90) as well as a high
sensitivity analysis for Co=60.
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Results and Conclusicns (continued)

No S8r-90, Sr-89, Cc-60, or gamma emitters were
detected in surface water during CY 1983. All
alpha and beta activities were within normal range.

The tritium levels in Beaver Valley Power Station
and Shippingport Atomic Power Station outfall were
elevated above preoperational levels in 1983, but
none of these data suggests detectable increases
over preoperational levels downstream of the
station. The tritium activity is consistent with
station data of autnorized radiocactive discharges
and were well within limits permitted by NRC aad NR
license.

Drinking Water

A total of twenty-four (24) samples were analyzed
for gross alpha and gross beta. All rosults were
within a normal range.

A total of eight (8) samples were analvzed for
tritium (H-3), radiostrontium (Sr-89 and Sr-90),
and cobalt (Co-60). No Sr-89, Sr-90, or Co-60 were
detected. The tritium data were within the
preoperational range indicative of normal
environmental! levels.

A rtotal of another one-hundred and three (103)
samples were analyzed by gamma spectrometry. No
gamma emitting radionuclides were detected by these
analyses.
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Results and Conclusions (continued)

A total of one hundred and four (104) samples were
analyzed for radioiodine (I-131) using a highly
sensitive technique. Trace levels of [-131 were
measured in three (3) weekly samples collected at
Midland. The results were slightly above the

minimum detectable activity of 0.2 pCi/liter. The
positive results could not be attributed to station
discharges. The results may be attributed to

expected variability in the analyses results of
very low levels of activity.

Well Water

A total of sixteen (16) samples were each analyzed
for gross alpha, gross beta, tritium and by gamma
spectrometry. No alpha activity was detected in
any of the samples. The gross beta and tritium
data are within preoperational ranges.

Summary

The data from water analyses demonstrate that
neither Beaver Valley Power Station nor
Shippingpert Atomic Power Station contributed a
significant increase of radioactivity in local
river, drinking or well waters. The few positive
results which could be attributable to autherized
releases from Beaver Valley Fower Station and
Shippingport Atomic Power Station are
characteristic of the effluent. These results
confirm that the station assessments, prior to
authorizing radioactive discharges, are adequate
and that the environmental monitoring program is
sufficiently sensitive.

Further, the maximum detected activity, which was
attributable to Beaver Valley Power Station, was
only a small fraction (0.52%) of the concentration
(averaged over a year) permitted by the Federal
Regulations for water consumed by the public. The
Chio River further reduced this concentration prior
to its potential use by members of the public.

-
' 45 iy
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4 Estimates of Radiation Dose to Man
5. Pathways to Man - Beaver Vallev Power Station
a. Calculational Models - Beaver Valley Power Station

The radiation doses to man as a result of Beaver
Valley operations were calculated for both gaseous
and liquid effluent pathways using NRC computer
codes X0QDOQ2, GASPAR, and LADTAP. Dose factors
listed in Beaver Valley Power Station Environmental
Technical Specifications were used to calculate
doses to maximum individuals from radioactive noble
gases in discharge plumes. Beaver Valley effluent
data, based on sample analysis in accordance with
the schedule set forth in Appendix B of the BVPS
license, were used as the radionuclide activity
input.

Each radionuclide contained in the semi-annual

1 effluent report format of Regulatory Guide 1.21 was
considered. Certain radionuclides which were not
detected in the effluents were not included in dese
calculations when the inventory of such nuclides
available for discharge was judged to be
negligible. As a result, only noble gases,
radioiodines, strontium, and tritium were included
as source terms based on the lower detectable
limits of analysis (all sensitivities for analysis
at Beaver Valley were equal to or better than
required by the Beaver Valley license).

All gaseous effluent releases, including Auxiliary
Building Ventilation, were included in dose
assessments. The release activities are based on
laboratory analysis. When the activity of noble
gas was below detection sensitivity, either the
inventory based on its MDL or an appropriate but
conservative ratio to either measured activity of
Kr-85 or Xe-133 was used. Meteorological data
collected by the Beaver Valley Power Statien
Meteornlogy System was used as input to X0QDOQ2
which in turn provided input for GASPAR. Except
when more recent or specific data was available,
all inputs were the same as used in the Beaver
Valley Power Station Environmental Statements or in
Regulatory Guide 1.109. The airborne pathways
evaluated were beta and gamma doses from nobl: gas
plumes inhalation, the "cow-milk child”, and other
ingestion pathways.

=108=
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a.

Calculational Models = Beaver Vallevy Power Station
(continued)

All potentially radioactive 1liquid effluents,
including steam generator blowdown, are released by
batch mode after analysis by gamia spectrometry
using a Geli detector. Each batch is diluted by
cooling tower blowdown water prior to discharge
into the Ohio River at the Beaver Valley Power
Station outfall (River Mile 35.0) The actual data
from these analyses are tabulated ond used as the
radionuclide activity ipput term in LADTAP. The
maximum individual for liquid pathways is located
at Midland. Except when more recent or specific
data for the period is available, all other input
to LADTAP are obtained from the Beaver Valley Power
Station Environmental Statement or Regulatory Guide
1:.108. Pathways, which were evaluated, are
drinking water, fish consumption, shoreline
recreation, swimming, and boating.

25 Results of Calculated Radiation Dose to Man - Beaver

Valley Power Station Liquid Releases

a.

Liquid Pathway - Maximum Individual

The doses which are calculated, based on the model
presented above in V.I.1, are summarized and
compared to Beaver Valley Power Station license
limits below. An additional breakdown of these
doses by pathway and organ is provided in Table
o Wy o For these calculations, a hypothetical
maximum individual(s) was located at Midland since
this is the nearest location which significant
expcsure of a member of the public could
potentially occur.

=108~
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PATHWAY

e : b
Fish Consumption
Drinking Water

Shoreline Activities

IOTAL

IR B

Radiation Dose to Maximum Individual?®, mrem/yr.
Beaver Valley Power Station - Liquid Releases

CRITICAL USAGE
GROUP _ FACTOR  SKIN
Adult 21.0 kg N/A
Infant 510 1 N/A
Teen 67 hr 0.00062
MREM 0.00062
CRITICAL (Teen)
INDIVIDUAL

DOSE TO INDIVIDUALS DURING 1983 FROM

ORGAN

0.0604
(Liver)

0.0558
(Liver)

0.0702
(Adult)
(Liver)

THYROID BONE
0.00227 0.0197
0.0696 0.00197
0.0696 0.0254
(Infant) (Child)

NATURAL RADIATION EXPOSURE

Ambient Camma Radiation:
Radionuclides in Body :

Global Fallout

TOTAL wmrem

' Located at Midland Drinking Water Intake

1

" Child - Usage Factor 6.9 kg/yr.

“ Adule - Usage Factor 730 1/yr.

Pre-operational average ambient gamma radiation

“ National Academy of Sciences, "The Effects on Populations

tonizing Radiation", BEIR Report, 1972,

69d

18

4€

91

of Exposure to Low Levels of

WHOLE
BODY

0.0276

0.0535

0.00057

0.0613
(Adult)

j0day TejudwuoxtTauy [eOT80TOTPEY TENUUY £8F]
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- Results of Calculated Radiation Dose to Man - Beaver
Valley Power Station Liguid Releases (continued)

Actual Doses (mrem/yr.) - Calculated Using Site
Effluents Appendix I * Analysis Dose - Calculated Using
NRC Model Effluents Regulatory Limit Doses - NRC Staff
Guidelines RM50-2

Appendix I
Calculated Report (Con-  RM50-2 (Re. Ratio of
(1.21 Re~ servative Limit w/o Calculated
ported Re- Non-accident Cost/Benefit Dose vs.
leases Doses) Analvsis) Reg. Limit
TOTAL BODY
Adult 0.0613 2.78 5.0 0.01226
Teen 0.0341 0.712 5.0 0.00€82
Child 0.0416 Not Reported 5.0 0.00832
Infant 0.0535 Not Reported 5.0 0.01070
ANY ORGAN
Adult 0.0702 Not Reported 5.0 0.01404
(Liver)
Teen 0.0551 Not Reported 5.0 0.01102
(Liver)
Child 0.0676 Not Reported 5.0 0.01352
(Liver)
- Infant 0.0696 Not Reported 5.0 0.01392
(Thyrcid)

Maximum Total Body Dose - Capsule Summary

mrem
1983 Calculated 0.0613
Appendix I Estimated 2.78
Final Environmental Statement 0.112
Thyroid Dose - (Largest Expected Organ Dose)
1983 Calculated 0.0702
| Final Environmental 3tatement 0.9%6

CFR 50 Appendix I

-
o
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% Results of Calculated Radiation Dose to Man - Beaver
Valley Power Station Liquid Releases (continued)

b. Population Doses

The 1983 calculated dose to the entire population
of almost 4 million people within 50 miles of the

plant was:
Largest Isotope
Man-Millirem Contributors
TOTAL BODY 398.0 Hjy 392 mrem
Csl34 3.03 mrem
Csl37 1.81 mrem
THYRCID 437.0 H 392 mrem
1%31 42.9 mrem
|8 Airborne Pathway - (Beaver Vallev Power Station)

The doses to the public for Beaver Valley Power Staticn
airborne radioactive effluents during 1983 are provided
in Table V.I.2. They include the contribution of all
pathways. Tritium is the primary radionuclide
contribution to these doses. The data demonstrate
compliance with 10CFR50, Appendix I design objective
limits,

4. Conclusions - (Beaver Valley Power Station)

Based upon the estimated dose to individuals from the
natural background radiation exposure in Table V.I.1l.,
the incremental increase in total body dose to the 50=
mile populaticn (4 million people), from the operation
of Beaver Valley Power Station - Unit No. 1, is less
than 0.0002% of the annual background.

The calculated doses to the public from the operation of
Beaver Valley Power Station = Unit No. 1 are below
10CFR50, Appendix I design objectives, and resulted in
only a small incremental dose to that which area
residents already received as a result of natural
background. Tle doses constituted no meaningful risk to
the public.
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. Dose Pathways to Man - Shippingport Atomic Power Station

The radiation doses to man as a result of operations at
the Shippingport Atomic Power Station during 1983 were
calculated for gaseous effluent pathways and liquid
effluent pathways.

Effluent monitoring at the Shippingport Station during
1983 has shown that the radiocactivity releases were
substantially below the Federal radioactivity
concentration guides. The environmental monitoring
program has demonstrated that the radiation exposure to
the general public form the Shippingport Station
operations was too low to measure and could only be
estimated with the calculational model described below
using measured or estimated effluent radioactivity data.

a. Calcualtional Models - Shippingport Atomic Power
Station

The radiation doses to man from Shippingport Atomic
Power Station operations were estimated using
calculational models recommended by the
International Commission on Radiological Protection
(ICRP  Publ. 2, 1959) and employ the general
guidelines of the Nuclear Regulatory Commission
(Regulator Guide 1.109) established to maintain
compliance with 10CFR50 Appendix I.

The air does pathways considered were inhalation,
immersion in 3aseous and suspended particulate
activity, and the ingestion of food and milk
produced in the Shippingport vicinity. It was
conservatively assumed that food products consumed
by the public were produced in the Shippingport
area throughout CY 1983. The maximum potentially
exposed individual for the air pathways was located
at the site boundary. It was conservatively
assumed that the maximum  individual resides
continually at the site boundary.

The maximum potentially exposed individual for
liquid pathways was located at Midland, PA. The
liquid dose pathways considered were drinking
water, fish consumption, shoreline recreation,
swimming and boating.
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. 78 Dose Pathways to Man - Shippingport Atomic Power Station
(continued)

Modeling parameters and usage factors used in the
pathway calculations were consistent with values
recommended by the Nuclear Regulatory Commission
(NRC Regulatory Guide 1.109). The population
distribution within 50 miles of the site was based
on census data as provided in the LWBR Program
Environmental Impact  Statement (ERDA  1541).
Furthermore, the air pathway calculation employed
site-specific meteorological and wind direction
data.

6. Results and Conclusions - Shippingport Atomic Power
Station

Evaluation of the radiation dose-to-man calculations for
the effluents show that the maximum annual radiation
exposure potentially received by an individual residing
at the site boundary is less than 0.1 mrem. The maximum
dose to an individual is well below the 10CFR50 Appendix
I dose limits. Furthermore, the radiation exposure to
the entire population of 4 million persons with 50 miles
of the Shippingport Station was less than 1 person-rem.
This dose is negligible compared to the typical general
use of approximately 360,000 person-rem received by all
individuals from typical background radiation.

In conclusion, the radiation exposure received from the
Shippingport Station during CY 1983 by any member of the
general public is a very small fraction of the
background radiation and has, therefore, no significant
effect on the general public.
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