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ABSTRACT

This report describes the Radiological Environmental Monitoring
Program conducted during 1981 in the vicinity of the Beaver Valley
Power Station and the Shippingpo.t Atomic Power Station. The
Radiological Environmental Program consists of on-site sampling of
water and gaseous effluents and off-site monitoring of water, air,
river sedimer.ts, soils, food pathway samples, and radiation levels
in the vicinity of the site. This report discusses the results of

this monitoring during 1981.

The environmental program outlined in the Beaver Valley Power
Station Technical Specifications was followed throvwzuout 1981.
There were no radiocactive 1liquid effluents released from the
Shippingport Atomic Power Station since radicactive 1liquids are

processed and re-cycled within the plant systems.

The results of this environmental monitoring program show that
Shippingport Atomic Power Station and Beaver Valley Power Station
operations have not adversely affected the surrounding

environment.
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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 Shippingport

Thermal & Elec. Rating - 2660 Mw_ 852 ﬂwe 236.6 th 72 ﬁwe
» o
MW-Each Reactor

Type of Reactor

Number of Reactor
Coolant Loops

team Generators 3 Vertical 4 - Horizontal

team Used by Main Turbine : Saturated

\

Both stations lize two (2) separate systems (primary and
secondary) for ransferring 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 system. Reactor coolant in the primary system is
pumped through the reactor core and steam generators by means
of reactor coolant 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 condensed
after passing through the turbine, and returned to the steam
generators to begin another steam/water cycle.

MW, megawatts thermal

1

megawatts elactrical

*Light Water Breeder Core
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II.

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 1981. Comparisons of pre-operational data
with operational data indicates the ranges of values are in
good agreement for both periods of time.

The Beaver Valley Power Station and Shippingport Atomic Power
Station operated throughout 1981. 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 Station did not
exceed the limiting conditions identified in the Beaver
Valley Power Station Operating License Technical
Specifications.

The environmental program for 1981 was the same as in 1980
except for several changes in dairy locations which were
revised as required by the Beaver Valley Technical
Specifications (Refer to Table V.A.1 for the 1981
Radiological Monitoring Program outline).

The results of the 1981 Radiological Environmental Monitoring
Program are consistent with those of previous years. The
only radioactivity above normal ambient levels in the
environs other than world-wide fallout from Nuclear weapons
tests is noted in Table III.€. This radiocactivity was only
detected near the Beaver Valley Power Station discharge and
resulted in negligible exposure to members of the public. A
summary of the 1981 operational environmental data (ranges
and means) for each sampiing media is found in Table V.A.3.
A summary of preoperational (1974 - 1975) environmental data
is found in Table V.A.4

During January - August, 1981, some media showed slight
increased radioactivity which is attributable to the fallout
radioactivity £from the nuclear weapons test conducted by the
Republic of China on October 16, 1980. The weapons testing
fallout radiocactivity observed was typical of weapons testing
fallout observed nationally. The impact of fallout on some
media analyses were sometimes delayed. For example, these
tests contributed to the elevated levels of strontium in milk
collected at several dairies later in the year. Since
farming practices, pasture conditions, and the use of stored
feed are variables, not all dairies exhibited the same
results. Also, the milk production of several dairies is
very limited resulting in wider variations since random
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RESULTS AND CONCLUSIONS (continued)

fluctuations in a few cows are not averaged as in larger
herds. Some radionuclides from weapons tests, such as Cesium
and strontium, are longer 1lived than others and could be
detected in spite of the variables that afiect the
radicactivity found in milk.

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. While there were three (3) results
during the year which exceeded the reporting levels of the
Nuclear Regulatory Commission, these analyses after
evaluation were below limits identified in the Code of
Federal Regulations or the Beaver Valley Technical
Specifications. They included three (3) surface water
tritium values at the outfall of the Beaver Valley Power
Station and resulted from small quantities of tritium
released from the Beaver Valley Power Station which were well
below 1limits noted in 10CFR20. Shippingport Atomic Power
Station did not release any liquid radioactive effluents
during 1981.

-
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ENVIRONMENTAL MONITORING CONSIDERATIONS

Environmental Quality 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 % Radiation 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 TLIs sharing the same location as the DLC
Contractor Iaboratory TLDs and Independent Laboratory
TLDs. Sur.nary data of the QC Laboratory program is
provided ‘n Table III.1.

Duplicate¢ contractor TLD, QC TLD, Annual TLD, and
Independ.:nt 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 laboratory agrees within * 5.3%
of the arithmetic mean of the three laboratories. This
is well within the precision of a typical TLD system.

- 8 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 addition,
samples of other media, such as milk, soil, sediment and
feedcrop were also split with the DLC QC Laboratory fa
laboratory of the Department of Energy).

A summary of results of split water samples is provided
in Table III.2. 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.
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Some contractor and ( % feed/food sample
analyses were not in go : ment. A review of the
contractor and QC aborat¢ sample preparation
procedures determined th iffere could occur which
would acco I ( arisons. Subsequently, a
change has been made he c« ac procedure tc have
the samples dri onstant weight utilizing the
same technique

comparable results,

atories are consistent
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Media Analvsis
bt 20827810
Surface Water Gross a
Surface Water Gross 3
Surface Water Co~-60
Surface Water Cs~134
Surface Water Cs~137
Surface Water Tritium
Suface Water Sr-49
Surface Water Sr-90
Surface Water Co=60
(high
sensitivity
analvsis)

i Jncertainties are bHased on

DUQUESNE LICHT COMPANY

TABLE III.2
QUALITY CONTROL RESUL.TS
SPLIT SAMPLE ANALYSIS RESULTS

Comparison of Contractor and DLC-OC Labs
oLC
Contractor

Sampling Period Lab (1)
january < 1.9
April < 2.0
July < 1.8
October < L.l
Jaouary 6.3 #1.3
April 5.2+ 1.5
July 6.4 + 1.6
Jctober &2 ¢t 1.2
Januarv < 2.0
April < 2.0
July < 3.0
Jetober £ 2.0
January < 3.0
April < 3.0
July < 3.0
Jctober < 2.0
January < 3.0
April < 3.0
July < 4.0
October < 2.0
lst Quarter 150 + 70
Composite
Jrd Quarter 160 + 70
Composite
ind Quarter € 1.1
Composite
ath Quarter < 1.8
Composite
ind Quarter £0.133
Composite
sth Quarter 0.73 £0.71
Composite
ind Quarter < 0.4
Composite
4th Quarter < 0.7
Composite -~

counting statistics and are specified at
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TABLE III.2
(Page
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Media

Milk
(Location 25)

Ml
(Location 25)

Feed
(Location 25)

Feed
(Location 235)

Food

(Cabbage)

(1) Uncertanties are

* Analyses are not
{n the cause and

i Reanalyses,

e 2L OC Lab

Analvsis
I-i31
Sc-39
Sc-%0
Ca~134
Cs~137
Co~60
K~-«0

=131
€=40
Ca~-134
Cs~137

Co=60

.

3e-7
K=40
Mn-54

Nb=9¥ lr-95
Ru~103
Cs~137
Ce-l4l

Ce-ldd

Sr-90

i=i3l
Be-7
K-«0
Co=60
Cs-134

Cs~-137

based on counting statistics and are

in good ag
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TABLE III.J

QUALITY CONTROL RESULTS
SPLIT SAMPLE ANALYSIS RESULTS

Comparison of Contractor and DLC-OC Labs

Sampling Period

j=17-81
J-17-81
3=-17-81
3=17-81
3-17-81
J-17-81
J-17-81

$=16-81
bm 1631
=16=31
6-16-81
6=-16-81

6-16-31
6-16-31
6-16-81

6=16-11
6~-16-81
6-16-81
6-16=-31
f=16-31
4-22-81
6-16-81
3-3-31
9-8-31
9-8-31
9-3-31
9-3-31
9-3-31

reement. Refer

to

to Section IIT.A.2.

the corrective action taken.

the first analyses results were 0,075 =
This was attributed to the difference

Units are ia pCi/gw Dr.

- Anaiyses 20t performed nor required.

{n laboratory

oLc
Contractor

Lab (1)
.16
1.4
&5
2.0
2.0
2.0
1430 + 150

I=
~
Py

12 1A a1+ A A

< 0.09
1260 ¢+ 130
3.0
3.0
2.0

L R T

2.38
4.9
0.04

0.38
1.5
0.037

LR R R

.83 + 0.083
0.03s
0.034
0.051

o 0O O O O
o
=
[
I+ 1+ I

I~

1A ta
o <
<
pu

Py

i

OLC-QC
Lab (1

w
@

A A
~ It w O
.

&
.

I~ Ia §a
*

L
3
+
r
wn
o

Ia

A 1A |a
‘
o

0.34 + 0.05
2.020 + 0.015
0.021 + 0.011
0.21 # 0.08
0.22 = 0.07
< 0.037
< 0.013
< 0.018
< 0.018

TABLE III.3
(Page | of 2)

Units

pCL/1
pCi/1
oCL/1
pCi/1
pCL/1
Ci/1
pCL/1

pCL/1
pCi/1
¢Ci/1

pCi/gm Dry
pCi/gm Dry
pCl/ga Dry

oCi/ga pry
oCLl/gm ppy «
pCL/zm ppy #
sCi/gm pry

oCli/gm pry =

pCL/RM  Wer waw

specified at the 351 confidence interval.

Split Sample Program) for am explanation

0.0i2 and 0.53 £ 0.07, which are not in good agreement.
technique used to obtain constant weight prior to analysis.
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III. ENVIRONMENTAL MONITORING CONSIDERATIONS

3.

DLC QC Laboratory Program

Spiked samples prepared by DLC QC Laboratory were
routinely submitted to the Contractor Laboratory for
aralysis. Tables III.4 (water) and III.5 (milk) provide
aata from this portion of the QC program. The results
demonstrate that tiue contractor performed acceptably in
the program.

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

Duplicate air particulate and charcoal filters
(radioiodine) samples were collected at Location #30 and
compared during .e 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 month out c¢f the year for gamma activity.
Duplicate quarterl, air particulate filters, composited
from the weekly air particulate filters, were analyzed
for Sr-89 and Sr-90 activity for the second and third
quarters of the year. Table III.6 provides data for
this portion of the Q.C. 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 EPA EMSL. DLC
also audited the Contractor Laboratory and determined
that internal QC practices were in effe:t and that
procedures and laboratory analytical techniques
conformed to approved DLC procedures.

18-
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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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TABLE III.4
Sl = OUALITY CONTROL RESULTS
SPIKE SAMPLE ANALYSIS RESULTS

Sample Type oLC
and Contractor oLC - QC
s te Ident. No. Analvsis Lab (1) Lab (1) Units
J-1-31 53-39 Water: Sr-49 4.8 4.2 5.2 % 1.4 pCi/1
Sr-99 J.1+1.0 s.4 1.1 pCi/1
$5-20-81 53-40 Water: I[-131 5.3+£0.2 10.6 = 1.0 pCL/1 =
Cs-137 30.6 + 4.9 36.7 + 8.1 pCL/1
Co-60 30.3 # 6.7 8.3 £ 7.2 pCL/1
T=20=-31 33=4l Water: Gross Alpha 11 +2 17 ¢+ 4 aCL/1
Gross 3eta 12+2 51 +4 2CL/1 =
10=16=81 §3=42 Jacer Sc-89 <€2.5 < 0.85 pCL/1
Sr-3%0 10 ¢ 11z L1 pCL/1
Co=-50 35.6 = 5.6 38.0 £ 4.2 pCi/l
Mn-54 “b. 8% 4.7 35.0 2 4.) pCL/1
Co=137 15.8 ¢ 5.0 17.0 ¢ 3.7 pCL/1
i1=25-31 53=43 Water I-131 0.67 = 0.22 3.60 ¢ 0.5 pCL/1
Co-60 6.9 £ 6.1 37.0 = 3.3 pCL/1
Ca=137 19.6 # 5.3 21.0 = 3.9 pCL/1
n-54 3.6 £ 6.3 39.0 = 3.9 pCL/1
1=8=32 53=d4 Water q-3 1120 = 100 310 ¢ 170 pC1/1 ann
§3=4s Water Gross Alpha < 0.83 < 0.4 pCL/1
Cross Beta 5 ¢ 2 28 £ 2.5 pCL/1
L) Jncertainties are bdased on counting statistics and are specified at the 35% confidence in erval.
¢ The Cross Beta rasults were not in good agreement for this sample. The results of the analysis wvere
revieved and ne errors could he found. Other Gross Beta analysis shown in drinking and surface watae
samp les have yilelded good agreement detween the laboratory results.

- The [-(]l results were not (n good agreement for this sample. A subsequent 5J)-40=| spiked water
sample which was to be used to verify the first result vas delaved in transit to the contractor
laboratory and thus could not be used for verification due to the short half life of the Lsotope.
However, subsequent laboratory I-l3l analyses “ave yielded good agreement.

e The tritium results vere not ia 300¢ agreeme~t for this sample. The results of the snalvsis vere

teviewed and no errors could be found. Other tritium analvses results shown in drinking and surface
water results have rvielded good agreement Setween the sAaboratories.

ul P
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Sample Date

2-20-81

5-218-31

3-15-31

i=3-32

Uncertainties
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TABLE IiI.5
QUALITY CONTROL RESULTS
SPIKE SAMPLE ANALYSIS

Sample Type
and
Ident. No. Analvsis
32-4% Milk: Se-%0
I-131
Cs-137
52-50 Milk: I-131
K=-40
Cs-137
52-51 Milk Sr-89
Sr-%0
I-131
£-40
Ca=-137
52-52 Milk I-131

iTe bdased on

Ca=1137

£=40

counting statistics and are specified at the 5% confidence

The 5r-90 results are not in good agreement,
for an explanation into the cause and the

Program Data

Analysis not

performed nor

required.

oLC
Concractor oLC - QC
Lab (1) Lab (1)
7.2 £ 0.7 4.4 + 1.1
19+1 22.6 £ 4.1
$1.4 + 7.2 47.8 + 3.6
4.8 + 0.3 5.6 £#0.9
1230 + 120 --
57.4 + 6.9 35.9 + 8.6
1 +3 13+£2
5.7 £ 0.8 6.6 £ 1.5
7.7290.2 8.6 &£ 1.0
1210 # 120 - -
4.1 +7.0 51 = 6.4
8.4 £ 0.) 9.4 £ 1.2
40.6 = 5.3 35 £ 3.9
927 = 93 --

Refer to Section [I1.8 (Evaluation of

-]18~

rorrective action taken.

the

TABLE III.5

interval.

Juality

Control
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TABLE III.6
QUALITY CONTROL RESULTS
AIR PARTICULATES AND CHARCOAL FIITER: COMPARABLE SAMPLES

Alr Particulates Alr lod.ne
pCL/Cu. Meter (Beta) pC1/Cu. Meter
oLC DIC

Contractor DLC - QC Contractor DLC - QC
Sample Date b (1) Lab (1 Sample Nate _Lab (1) Lab (1)
L/08/81 ¢ 0.18 + 0.01 2.081 + 0.004 «» 1/12/81 to < 0.010 < 2.035
1/12/81 1/19/81
1/19/81 co 0.17 # 0.01 0.20 + 0.01 1/26/81 to < 0.010 € 0.021
1/26/81 2/02/81
2/02/81 to 0.091 + 0.006 0.11 + 0.004 2/09/81 to < 0.009 < 0.022
2/09/81 2/16/81
2/16/81 to 0.12 # 0.01 0.13 # 0,008 2/23/81 to < 0.008 < 0.019
2/23/81 3/02/81
3/03/81 o 0.12 ¢+ 0.01 0.15 + 0.006 3/9/81 e < 0.009 < 0.022
3/09/81 3/16/81
3/16/81 o 9.11 # 0.01 0.14 + 0.005 3/23/81 to < 0.009 < 0.022
3/23/81 3/30/81
3/30/81 to 0.35 £ 0.01 0.34 + 0.008 4/06/81 to < 0.009 < 0.0046
4/06/81 4/13/81
4/13/81 to 0.25 +# 0.01 0.29 + 0.007 4/20/81 eo < 0.009 < 0.021
4/20/81 4/27/81
4/27/81 to 0.26 + 0.01 0.30 +# 0.007 5/04/81 to < 0.009 < 0,025
5/04/81 5/11/81
5/11/81 to 0.29 + 0.01 0.32 + 0.007 $/18/81 to < 0.010 < 0.023
5/18/81 5/26/81
5/26/81 to 0.16 + 0.01 0.16 + 0.006 6/01/81 to < 0.009 < 0.020
6/01/81 6/08/81
6/08/81 to 0.15 + 0.01 0.15 + 0.008 5/15/81 to < 0.009 < 0.021
6/15/81 6/22/81
6§/22/81 to 0.15 + 0.01 0.16 + 0.006 6/29/81 to < 0.009 < 0.017
6/29/81 7/06/81
7/06/81 to 0.17 + 0.01 0.18 + 0.006 7/13/81 to < 0.010 < 0.014&.
7/13/81 7/20/81
7/20/81 to 0.08 + 0.006 0.09 + 0.004 7/27/81 to < 0.008 < 0.018
1/27/81 §/03/81
8/3/81 to 0.059 + 0.005 0.067 + 0.004 8/10/81 to < 0.009 < 0.021
3/10/81 8/17/81
8/17/81 to 0.061 + 0.005 0.083 # 0.004 3/24/81 to < 0.009 < 0.022
8/14/81 3/31/81
8/31/81 to 0.026 + 0,003 3,033 ¢ 0.002 9/8/81 to < 0.010 &« 0.025
9/8/81 3/14/81 =
9/14/81 to 0.230 + 0,003 3.031 = 2.003 3/21/81 co < 0.009 < 0.028
9/21/81 3/28/81 =

1} "meertaiaties are hased on counting statistice and are specified at the 95T confidence tnterval,

[he Cross Jeta results are not {n good agreement for this sample. The results of the analysis were
revieved and no errors could de found. The contractor lab reanalyzed the sample and duplicated the
the sriginal result, Subsequent analrvses “ave vielded good agreement detween the laboratory resulls.

=19~
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Section 11

jample Date

April

3/30/81 to 4/27/81 Baettis
3/30/81 zo &/27/31 Teledyne

Ru~103 0.028 + 0.003
Ru~106 0.022 + 0.018
Cs~137 0.004 + 0.002
Ca=l44 ). 064 * 0.010
Ce-lél 0.016 = 0.003
K-u0 0.030 & 0.029
Th-12 3.006 + 0.003
Jthars L

une

6/01/81 to 6/29/81 ectis Be-7 0.109 ¢+ 0.022

65/01/81 to 5/29/81 Teledyne
Nb/Zr-9% 0.048 = 1,008
Ru~103 0.007 + 0.003
Ce~137 0.0035 + 0.0019
ce-14l 0.004 + 0,003
Ca=lad 0.061 £ 0.015 *
thers LLD

July

6/29/81 to #/3/81 Bettis Se-’ 2.124 ¢ 0.02

6/29/81 o §/3/81 Teledyns Mn-54 0,002 + 0.001
Nb/Zr-9% 0.u29 ¢ 0.003 »
Ru~103 0.003 + 0,002
Ru~106 < 0.007 «
Ca-137 0.0032 X 0.0018
Ce-ibé 0.027 2 0.007 »
Jthers LL

1) Uncertainties are Sased counting statistics and are soecifiud at the 952

. Analyses are not (n good agreement. 1§ &4

an expilanation in the cause and the corrective

DUQUESNE LICHT COMPANY

1981 Annual Radiological Environmental Report

TABLE 11I.6
QUALITY CONTROL
AIR PARTICULATES (pCi/m’

oLc
Contractor
Be~7 0.127 + 0.023
¥b/2r-95 2,069 2 0,007 *

Refer to Se
1

w e ARAilYSis aot performed nor required.

Al Lower limit of detector.

TABLE [II.
(Page 3 of

oL - 0C
Lab (1)

150 = 2.006
0.020 + 0.003
0.019 + 0.009

).0015 + 0.0011
).056 + 0.008
LLd
0.050 = 0.026

2,082 = 0.004

0.003

A

),002% + 0.0015
< 0.003
2.028 £ 0.00%

o o
o <
<
. o
I+ It
o o
o O
L
~ w

=
o
.
+
<
<
’
"~

confidence interval.

6

5)

ton I1IL.5. (Fvaluaticn of the Cuality Control Program Data) for
1
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TABLE 1il.%
ALITY CONTR

ALR PARTICULATE AND CHARCOAL FILIER -

JCATION W0 - i/m
'
OLC
Contractor
Huglide A0 s
smposite
81 ¢t 8/ 29/81
Sr-49 )i2 = )02 b - vio
Sr- ¥ J.0014 + 33 020 + 0.0007
re Mrter 218
Alr Filter . .
Sr-4% ).0026 « 007
He20=8l 0 9=28-381 Sc=30 ).0005 + 0.00023 2.0 ¢ 12,0008
. 0011
ncer 1ties are based on nting statistice and are specified at the 95T confidence interva
' B |
. -_)—






Section III

Sample Dace

2-18-81

S-13-81

e
g
-
'

A

Saanalysis,
chemicaily »

** ™he Sr-39 and Sr-90 results wvere not

frogram Data)

DUQUESNE LIGHT COMPANY
1981 Annual Radiological Environmental Report

TABLE III.7
QUALITY CONTROL DATA

JC Sample Comparisons
All Analyees in pCi/l)

Sample Type
and

Ident. No. Analysis

52-218 Milk: Sr-39
Sr-90
I-131
Cs~137

Cs~134

52-219 Milk: Sr-39
Sr-90
I-131
Cs=137

Cs~134

52220 Milk: Sr-49
Sr-%
-1
Ce~134
Ca=137

52-221 Milk: Sr-39
Sr-90
=131
Ca~134

Ce=1)7

first analvsi were not in good agreement.

tabilized.

in good agreement.

[ndependent
Lab (1)

"

P
"

.
I+ s
&

[
>
It 1+ ¢

>
"
"

-
- -~
>
"o
- O
o o

"
w

TABLE
(Page

oLe
Contractor DLC -

I11.?
2 of 2)

Lab (1) Ladb (1)

16 £ 2* 3.3 ¢
ib ¢ 1o 12.0 +
.4+ 0.2¢ 8.7 2
27.2 # 4.4 2.6 &
30.1 + 6.8 8.3 +
< 1.5 d:1
47. + 0.8% 14,3
9.6 £ 0.3 6.6
4.6+ 7.0 9.2
18.0 ; 7.2 3.3
9.0 ¢ 0.8 9.9 ¢
8.2 2.9 10.1 ¢
13.0 ¢ 1.0 14.7 ¢
28.4 ¢ 6,2 21.0 ¢
32.8 = 5.9 36.2 ¢
8¢S 12.1 ¢
9z1 22.6 =
921 16.3 ¢
20,8 £ 5.8 21.4 2
2.2 ¢ 5.8 38.6 =

(1) Uncertainties are based on counting statistics and are specified at the 352 confidence interval.

e 1% 1% 1+ 14

’
P

»
"~

[
“woo

Spiked samples from first analysis had not heen

Refer to Section

Evaluation of the Quality

for an explanation into the cause and the corrective action taken.

Jontrol
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SECTION III DUQUESNE LIGHT COMPANY
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C. 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
Government and the Commonwealth of Pennsylvania. Effluent
releases at both stations are controlled to ensure that
limits set by Federal or State governments are not exceeded.
In addition, self-imposed limits have been established to
further limit discharges to the environment.

Shippingport Atomic Power Station is operated in compliance
with regulations and permits involving radicactive and other
effluents. Limits noted in Department of Energy (DOE) Orders
5484.1 and 5480.', Ohio River Valley Water Sanitation
Commission (CRSANCO) Standards No. 1-70 and 2-70,
Pennsylvania Department of Environmental Resources -
Industrial Waste Permit #1832, and Environmental Protection
| Agency (EPA) National Pollutant Discharge Elimination System
(NPDES) Permit  {#PA-0001589, Pennsylvania Department of
Environmental Resources Industrial Waste Permit #0472205, and

Pennsylvania Department of Environmental Resources
| Radioactive Gaseous Discharge Permit are observed and
' followed.

Beaver Valley Power Station is subject to regulations which
include the Code of Federal Regulations 10 CFR, 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 1, Ohio River Valley Water Sanitation Commission
(ORSANCO) Standards No. 1-70 and 2-70, Environmental
Protection Agency (EPA), National Pollution Discharge
Elimination System (NPDES) Permit #0025615, and the Beaver
Valley Power Station Technical Specifications.

D. Significant Changes and Reporting Levels

Statistically significant changes in radiological
environmental monitoring results are defined as the median
value (M) plus two (2) times the 95% confidence interval (N),
or ten (10) times the lower limit of detection (LLD) for each
sampling media analyzed during the preoperational period 1972
= 1975. Analytical results for sampling media noted in the
Beaver Valley Power Station Environmental Technical

J Specifications, which were greater than the statistically
significant values determined in the preoperational program
(M + 2N or 10 x LLD), are values which require reporting as
an anomalous measurement. This report is forwarded to the
Nuclear Regulatory Commission within 10 (ten) days after the
completion of a confirming analysis.
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Significant Changes and Reporting Levels (continued)

There were three (3) analytical results of environmental
samples during 1981 which exce~ded Beaver Valley Power
Station reporting levels and are summarized in Table III.S8.
The surface water tritium results were attributable to Beaver
Valley discharges; however, all releases were well below
limits noted in 10 CFR 20.
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Effluent Treatment, Sampling and Analytical

JESNE LICHT
Annual Radiological

TABLE IV.A.]

COMPANY

Environmental

Report

Procedures - Shippingport

Effluent Type

Steam System
81 owdown

Radioactive
waste Liquids

Treatment, Sampling
and/or Monitoring

Oirected to radwaste system if
radioactive. Normally directed
to discharge channel where it

is diluted by circulating cooling
water

.01lected, segregated and
rocessed as one of two types
f 1iquid wastes:

"
-

~
o]

special waste
D) radioactive waste

Sample taken of batch before
processing to remove ~adio-

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 ml sampie counted in a
multichannel analyzer for 10
minutes for gross activity.
The counter can measure a
minimum detectable,activity
MDA) of 8.4 x 10°° uCi/ml.

A 3000 ml sample is counted for
gross activity. The counter

can measure a minimum detgctable
activity (MDA) of § x 107° uCi/ml,

fluent Treatment, Sampling and Analytical

TABLE IV.A.2

Procedures -

Seaver VYa

11

ey

Steam System
81owdown

Radiocactive
Waste

Treatnent, Sampling
and/or Monitoring

Recycled or directed to Radwaste
System for discharge.

Concentration of radiocactive
materials released in waste
efflyents shall not exceed
values specified in 10 CFR 20
Appendix B, Table II for
unrestricted areas, and the
Environmental Technical
Specifications

,

Standard and/or
Analytical Procedures

If discharged, procedures adhere
to Technical Specifications.

Pro.edures adhere to requirements
of Technical Specifications.
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MONITORING EFFLUENTS

Monitoring of Airborne Effluents

1.

Description of Airborne Effluents/Sources

a.

Shippingport Atomic Power Station

The potential source of airborne radioactivity
associated with the Shippingport station is the
radioactivity contained in the reactor coolant
system. This system contains the activated
corrosion and wear products, activated impurities
in reactor coolant, and small quantities of fission
products originating from raturally occurring
uranium impurity and could become airborne from
reactor coolant, sampling operations, and
maintenance and overhaul operations which require
opening the system or working on contaminated
components removed from the system. Stringent
radiological controls which have been developed
during 24 years of operations at Shippingport are
exercised during these operations to prevent
radiocactivity from becoming airborne. Cobalt-60 is
the nuclide of primary concern because of its long
radicactive half-life and its concentration in
reactor coolant. This radionuclide, present in the
form of minute insoluble particles, could become
airborne during maintenance operations on
contaminated components removed from this system.
However, strict radiological surveillance is
maintained throughout the operating plant,
including continuous monitoring of airborne
radiocactivity in the operating spaces to ensurr
that concentrations are less than the uncontrollea

area limits specified in DOE Order 5484.1. In
addition, air exhausted from potentially
contaminated areas, such as decontamination and
maintenance  areas, is passed through high-
efficiency particulate air filters. These filters
are rocutinely serviced, changed, and tested in-
place.
-
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Shippingport Atomic Power Station (continued)
Reactor plant exhausts from the Decontamination
Room, Sample Preparation Room, Laundry Room,
Radiochemistry Laboratory, Gaseous Waste System,
and Compacting Station are continuously sampled
with fixed filter samplers. These samples are
analyzed weekly for gross beta, and composited
monthly to identify gamma emitting isotopes.

Processin 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 radioactive 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 include noble gases, iodines, and
particulates. igure 4.7 shows the gaseous
radwaste system at Beaver Valley Power Station.

The environmental release points also require
specific nuclide identi r:cation. 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 Jnd tritium are dnalyzed on a monthly
basis. Analysis is ] ] charcoal
cartridges for I-131 : I that have
continuously sampled the gas a week.
Weekly continuous sample > btained on

filter paper to ;den:;fy h i tes gamm

emitting isotopes. he particulate
samples are Anjly:sd ; y "OS alpha

4 T ™ s 3 5 Q
determinations an ( id Sr-90.
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SECT

ION LV

DISCHARGE POINTS - GASZOUS WASTE FIGUAE 4.8

Process Vent
Ventilation Vent

SLCRS Vent =

—

/ TI'T- | 7

Containment Vencilation
Systam (Containment Air
Normally recirc.-not venced)
Auxiliary Building
Ventilation System -
aseous wastas to

Exhausts
Cooling Tower;
Air Ejector

CASEOUS RELZASE POINTS - BEAVER VALLEY POWER STATION

R’dastc Dispeosal Building

- Fuel Handling 3uilding

-Service Bldg. Exhausts
/ (Filtered)

-Concrete Enclosure
/ 11 ﬁ I Emerg. Filtration

/ ' / Exhaust

/ ] s P -—
(. GCaseous Waste & Ventilation Exhaust (Filtered);
Release (Filtered) Air Ejector

GASEOUS RELIASE POINTS - SHIPPINGPORT ATOMIC POWSR STATION

FIGURE 4.8
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MONITORING EFFLUENTS

b.

Beaver Valley Power Station (continued)

The overhead gas compressor directs the radiocactive
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 tciks 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 is
recorded and rapidly diluted with about 1000 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 radiocactivity

levels of the stream are monitored continuously.
Samples are also taken to determine the rate of
activity released to the atmostphere. Should the
radiocactivity release concentration of the stream
go above the allowable 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
Supplementary Leak Collection Release System
(SLCRS) Vent or, if the activity is low level,
through the ventilation vent located on top of the
Auxiliary Building.
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Areas in the Auxiliary Building subject to
radioactive contamination are monitored for
radioactivity prior to ent2ring 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 radiation alarm, automatic dampers
divert the system’'s exhaust air stream through one
of the main filter banks in the supplementary leak
collection and release system (SLCRS) and to the
SLCRS Vent. Release points are shown in Figure 4.8
for the Beaver Valley Power Station.
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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 cha.coal and HEPA filters. The
charcoal filters are effective for radioactive
iodine removal and the HEPA filters remove
particulates and charcoal fines.
3. Analytical 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 1 x 10™° uCi/cc
Decay Tank Discharge of Gas Sample *
Gas from Prior to H-3 2 x 1077 Ci/ee
Decay Tank Discharge
Gas from Prior to C-14 1 x 1077 uCi/ce
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

a minimum detectable activity (MDA) of 1 x 1978 uCi/cc for

the predo

minant nuclide of Xe-133.
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IV. MONITORING EFFLUENTS

3. Analytical Procedures for Sampling Airborne EZffluents (continued)
b. Beaver Valley Power Station
The following tabulates the gaseous sampling and analysis schedule:
Jetectable
Caseous Sampling Type Of Concentrations
source Frequency Activity Analysis (uCi/m1)d
(1) Weste Gas Desay Tank Each Tank Principal Gamma Emitters 10~4°
Releases -$
H=3 10
(2) Containmen: Purge Eacn Purge Principal Gamma Emicters 10=4¢
Releases
He) 1078
b,c
(3) Eavironmental Release Monthly Principal Camma Eamicters 10"
Points (Gas Samples)
He3 107
-l2
Weekly I-131 107*¢
(Charcoal
Sample)
Veeily 1-133, 1-135 10720
(Charcoal
Sample)
Bazanll N & % §
Weekly Principal Gamma Emitters 10
(Particulates) (Ba=-La~140, i-131, and
others)
Monthly Gross a 10
Composite
(Particulates)
Quarterly, Sr-90 and Sr-8Y 1
Composite
(Particulaces)

. The above detectability limits for activity analysis are based on technical feasibility and on
the potential significance in che environment of the quantities released. For some nuclides,
lowver detection limits may be readily achievable, and when nuclides are measured below the
stated limits, they should aiso be reported.

. For certain mixtures of gamma emitters, it may not be possible to measure radionuclides at
ievels near their sensitivity limits when octher nuclides are present in the sample at much
higher levels. Under these circumstances, it will be more appropriate to calculate the
levels of such radionuclides using observed ratios with those radionuclides which are measurable.

. Analyses shall also be performed fol'owing each refueling, startup, or similar operationmal
occurrence which could alter the mixture of auclides.

d

To be representative of the average quantities and concentrations of radiocactive materials in
particulate form released in gaseous effluents, samples should be colliected in proportion to
the rate of flow of the effluent stream.
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V. ENVIRONMENTAL MONITORING

A. Environmental Radiocactivity 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 (Soil Monitoring is required every
3 years and was not required in 1981.)

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

China's Nuclear Test Fallout

Several media monitored by this program showed increased
radicactivity which is attribu.able to fallout from
nuclear weapon tests performed by China on October 16,
1980. These are discussed in the summaries of media
affected in Section V-B through V-H. Specific results
for samples collected during the months when fallout
from this test increased activities above normal
background levels are shown in Table V.A.2. A summary
of the background levels, are shown in Table V.A.2. A
summarv of the 1981 operational environmental data
(ranges and means) for each sampling media is found in
Table V.A.3.
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George Ltown 15
Jindustry PR Tire Co 60
Pine Grove Rd and Doyle Rd. 93
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TABLE V_A .1

OLIDATED RADIOLOCTICAL ENVIRONMENTAL
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Midland, PA {S$.5.) ”"“'Y
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Aliquippa, PA (5.5.)
Fast Liverpool, OH
Brunton's Farm
Sherman's Farm

Beaver County Hospital

Continous
Meyer's Farm (““)
Industry, PA (Church)
Midland, PA (S.S.)
Weirton, WY }d)

Raccoon Twp, PA Kennedy's Crors
Aliquippa, PA (5.5.)
fast Liverpool, ON

Raccoon Park Continuous
Southside School (TLD)
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Mill Creek Rd

Hooks town
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Rts. 8 & 30 Intersection

E. Liverpool Cahills House
Georgetown Rd.

Calcutta Road

Midland He 1ghts
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Sunset Hills, Midland
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TABLE V.A.1
CONSOLTDATED RADIOLOGICAL ENVIRONMENTAL MONITORING PROCRAM
(Continued)

w

o CA 8

damp e Sample Analysis (b) e

Type of Sample Points Sample Point Description Sample Frequency Prepavation frequency Analysis 2
<

Surface 19.) Arco Polywers (a) Intermittent Honthly Composite of Gross 8 '
Water 2.1 Dovmstream (Hidland)Crucible Composite Samples(j) Heekly Sample (d) Gross = >

. Collected Weekly y-scan
3 Shippingport Atomic Power Heekly Grab Quarterly Composite Co-60, H-3

Station Discharge
19(a) Montgomery Dam
(Upstream)
Z2A Downstream BYPS Outfal)
5 fast Liverpoo) (raw water) Dally Grab Sample
Only - Collected Weekly ()

Samples Only Sr-89, Sr-90

_qg-

o
Groundwater 13 Meyer's Farm §
14 Hookstown, PA
15 Georgetown, PA E
" Shippingport Boro Quarterly Quarterly y-scan, Gross g &
) Gross a, H-3 e
(e) g &
Drinking 1 Midland, PA (Midland Waler) Intermittent o Heekly Composite of y-scan, 1-131 -
Treatment Plant) Sample Collected Daiiy Sample (d) o8
Weekly Honthly Composite (dl Gross a, Gross g - 5
5 Fast Liverpool, Ol (Fast Quarterly Composite (d) H-3, Co-60, Sr-89, 90 A 5o
Liverpool Water Trealment :%
Plant 0 v
: 3
Shoreline 2A Downs tream BYPS Outfall Semiannual Semiannual y - scan, Gross g "
Sediment Gross a é §
3 Vicinity SAPS Discharge Uranium Isotopic 3
49 Upstream Side of Montgomery 5r-89, 20 g
Dam (a) =
50 Upstream side of New Cumberland z
Dam 3
(f) "
Milk 25 Searfight's Dairy Weekly Weekly sample from 1-131
61% Allison Searight's only
62 Lyon Biweekly (g) Biwcekly (grazing) Y - scan
65* Belun When animals are Monthly (lndoors? Sr-89, 90
66 Straight on pasture; 1-131, Cs-137
67% Szatowskd monthly at other
69* Collins Limes. -
27 Brunton's Dairy (h) Monthly Monthly Yy - scan
29(a) Nicol's Dairy (h) Sr-89, 90

— . e 3, G-\

03
-

* Additional dalries requlred by Environmental Technical Specification 3.2.1.D.2. 1In addition to Searight'a (Site 25), three dairies are
selected when milk 1s avallable based on highest depositlion factors. Sites 27 and 29A are required for the Shippingport program.

1'Y'A T8V
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SECTION V - A DUQUESNE LIGHT COMPANY

1981 Annual Radiological Environmental Report

Notes:

TABLE V.A.1
CONSOLIDATED RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
(Continued)
Control sample station: These are locations which are

(a)

(b)
(e)

(d)

(e)

(f)

(8)

(h)

(i)

(1)

(k)

presumed to be outside the influence of plant effluents.
Typical LLD's Gamma Spectrometry are shown in Table V.A.S.

In these cases a gamma isotopic analysis is done if the grocs
beta activity exceeds the reporting level of 0.53p Ci/m3.

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

Composite samples are collected at intervals not exceeding 2
hours.

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

Milk samples are colilected 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 collacted
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 annually from each

monitoring locaticn. Several TLD's were lost or stolen
during the year.

-58-



L

G N N S & . B Sy e B B

SECTICN V - A DUQUESNE LIGHT COMPANY
1981 Annual Radiological Environmental Report

Additional Notes:

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

=- All Iodine I-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.
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TABLE V.A.2

Environmental Data -- Chinese Nuclear Weapons Test (10/16/80) Fallout

The Chinese nuclear weapons test on October 16, 1980 produced measurable
and elevated levels of radioactivity in the atmosphere of the Eastern U.S.

from the end of October 1980 through the end of September 1981.

Since a

large number of samples were affected the listing below represents averages

in many cases.

SAHPLE MEDIUM SAMPLING PERIQCD
1« Air Particulate
10 stations 12/29/80-03/30/81
10 stations 03/30/81-06/29/81
10 stations 06/29/81-09/28/81
10 stations 12/29/80-03/30/81
10 stations 03/30/81-C6/29/81
01 station C6/2%/81-03/28/81%
01 occurrence (b) 12/29/80-03/30/81
15 ¢ rences 03/30 /29781
05 occurrences 06/29/81-07,28,/81
30 occurrences 12/29/60-03/30/81
30 nacurrences 03/30/81-05/29/81
12 occ 3 06/29/81-09/28,'81
3 4 " v -
19 i
30 wecurrences C3/30/81-06/29/81

(pCi/m3)
GROSS BETA
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02
19
02
01

08
30
13

04

30

26

26
30
18

01

2. Feed and forage

02

04

02

pccurrences

occurrences

occurrences

occurrence

occurrences

occurrences

occurrences

gccurrences

occurreinces

occurrences

vcLurrences

occurrences

gccurrences

occurrences

occurrence

occurrences

gccurrences

occurrences

DUQUESNE LIGHT COMPANY
1981 Annual Radiological Environmental Report

12/29/80-03/30/81
03/30/81-06/29/861
06/29/81-09/28/81

09/28/81-12/28/81

12/29/80-03/30/81
03/30/81-06/29/81
06/29/81-09/28/81

09/28/81-12/28/81

12/29/80-03/30/81
03/30/81-06/29/81

06/25/81-09/28/81

12/29/80-03/30/81

03/30/81-06/29/81

06/29/81-09/28/81

09/28/81-12/28/81

03/30/81-09/28/81

03/30/81-09/28/81

03/30/81-09/28/81

6=

TABLE V.A.2

Ru-106

0.015
0.027
0.013
0.0089

Cs-137) (c)

0.0023
0.0039
0.0026

0.0012

Ce-141 (d)

0.014
0'011

0.0030

Ce-144

0.022
0.061
0.022

0.0041

(pCi/q (dry)
Mn-54

0.072

Zr-95/Nb-95

4.3

Ru-103

0.12
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Ru-106

01 occurrences 03/30/81-09/28/81 0.53
Ce-141

02 occurrences 03/30/81-09/28/81 0.10
Ce-144

04 occurrences 03/30/81-09/28/81 1.4

3. Milk

(pCi/liter)
Sr-89

15 occurrences 05/03/81-07/13/81 6.2

(a) In comparison the average gross beta activity in the third quarter of
1980 (before the nuclear test) and in the fourth quarter of 1981 (nearly
a year after the nuclear test) was 0.028 and 0.027, respectively.

(b) The word occurrence means monthly observation. For a quarter of a
year and with 10 stations, the maximum occurrences could be 30.

(c) There is a long term Cs-137 component due to atomspheric weapons test
of past years. For example Cs-137 was observed 5 times out of a possible
30 in the third quarter of 1980.

(d) Similarly, Ce-141 was observed once in the third quarter of 1980.
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Medium or Pathway
Sampled
(Unit of Measurement)

Air Particulates

and ?adloimline
(X10°? pCi/Cu. M.)

Location of Facility Beaver, Pennsylvania
{County, State)

Analysis §
Total Nember
ot ~nalysis

_Performed

Gross (510)

Beta

Sr-89 (40)

Sr-90 (40)

1-131 (515)

Gamma (120)

Be-7

K-40

Mn-54

Zr-95/Nb-95

Ru-103

Ru- 106

Name of Facility

Lower Limit
of

Detection
ALLD)

2.5

~N

10

20

10

0.8

* Nominal Lower Limit of Detection (LLD)

** Mean and range based upon detectable measurements only.

(Appendix B)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

All Indicator lLocations

¥  Mean (F)
**Range

117(510/510)
(15-380)

12(21/40)
(2.9-18)

0.82(29/40)
(0.31-2.0)

LLD

104(120/120)
(58-172)

29(27/120)
(13-94)

2.1(20/120)
(0.91-3.4)

51(72/120)
(7.9-128)

17(68/120)
(2.0-32)

26(24/120)
(8.9-54)

buquesne Light Company

Docket No.

Reporting Period Annual 1981

Location with Wighest
Name
PDistance § Directions

Industry, Pa #46
2.0 miles -- NNE

Beaver Co. Hosp. #29B
8 miles -- ENE

Weirton, WV #48
20 miles -- SW

Fast Liverpool, OH¥47
6.5 miles - W

Weirton, WV #48
20 miles - SW

Midland, PA ¥#32
0.9 mile - NNW

EFast Liverpool, OH#47
6.5 miles - W

Brunton Dairy #27

Brunton Dairy #27

50-334

Quar. Mesa
“*Mean(f)
**Range
121(51/51)
(17-380)

17(2/4)
(16-18)

0.89(3/4)
(0.31-2.0)

115(12/12)
(81-172)

49(3/12)
(25-94)

2.6(2/12)
(2.6-2.7)

68(7/12)
(11.4-128)

19(6/12)
(6.9-30)

39(3/12)
(23-54)

Control Locations

T oMean (F)
f'yun e
Weirton, WV #48

115(51/51)
(20-5370)

14(2/1)
(12-16)

Same a«
High location

101(12/32)
(71-113)

Same as
hgh Location

LLD
33(8/i2)
(8.1-66)

15(7/12;
(4.4.25)

23(5/12)
(16-36)

Number of
Nonroutine
Reported

Measurements***

u

4]

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 V:lley Power Station Technica) Specifications

330dey TePIvamuUOlTAUZ TEOTVOTOTPERY TenuUUY I861

”
“

ANSIN0H

atTY
“aoa

ARKYJRWOD 1H

w
™
0
"
o
o
"

-5

Y

03
-

318y

VA




ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility

Location of Facility

Analysis &
Total Number
of Analysis

Medium or Pathway
Samp |l ed

(Unit of Measurement ) ‘Pe!fpypgg
Air Particulates Cs-137
and Radioioaine
(X10°? pCi/Cu.M.)
{cont inued) Ce-141
Ce-144
Ra-226
Th-228
|
o
‘\
i Others

* Nominal Lower Limit of Detection
** Mean and range based upor detectable measurements only

Lower Limit

of All Indicator lLocations
Detection ** Mean (f)
(LLD) **Range
0.¢ 3.2(55/120)
(0.92-6.7)
1 12(60/120)
(2.5-19)
3 38 (74/120)
(4.1-97)
10 1901/120)
! 2.9(14/120)
(0.41-5.8)
Table V.A.5 Lin
(LLD)

buquesne Light Company

Beaver, Pennsylvania

{Count Y, State)

Docket No

Location with Highest Quar. Mean

Name

50-334

Reporting Period Annual 1981

**Mean(f)

_Distance § Direcrions **Range

East Liverpool ,ON#47

6.5 miles -- W

Meyers Dairy #13
1.6 miles -- SW

Industry, PA #46
2.0 miles -- NNE

Industry, PA 046
2.0 miles -- NNE

Sherman Dairy #28

4.2(5/12)
(2.7-6.7)

15(5/12)
(9.3-19)

44(6/12)
(18-86)

19(1/12)

4.6(1/12)

Conirol Locations

T **Mean(f)
_TRENgS
Weirtonw, WV #48
2.6(6 12)
(1.7-4.0)

11(6/1°)
(3.6-15)

33(8/12)
(9.0-64)

LiD

LiD

Number of
Nonrout ine
Reported

Measurement s***

0

0

Fraction of detectable measurements at specified locations is indicated in parentheces(f)

*** Nomroutine 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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TRONMIENTAL RA TCAL MONITORING PROGRAM SEMMARY

W

Duquess § any i =334

Annual 1981

h 1 Number of

Med 1o r | v Total Numbery ( / Ir { ations Location with Highest Quan Mean | ) LONS NGRITOUT 1 N

Name **Meani(t) Repor

Analy 15

wmp | ed
f Measurement ad | . Distance § Directions **Range

Dam ¥46
SAPS Discharge #03
River Mile 34.8

BVPS Discharge FO2A
River Mile 5.0

0. 061(5/8) BVPS Discharge FO2A 0.098(1
(0.048-0.098) River Mile 5.0

-233 and (8) 0.55(8/8) New Cumberland Dam?50 0.63(2/2)
1-234 (0.34-0.80) River Mile 54.0 (0.46-0_.80)

0.025(8/8) SAPS Discharge ¥03 0.034(2/2) 0
(0.012-0.037) River Mile 54 .8 (0.030-0.037)(n

0.39(8/R) New Cumberland Dam#50 0,.42(2/2)
(0,.25-0.51) River Mile 54.0 (v.33-0.51)

Gamma (8)
e 2 1.6(5/8) BVPS Discharge F02A
(0.45-3%3_8) River Mile

15(8/8) BVPS Discharge
(12-20) River Mile

0.081(2/8) BVPS Discharge

(0.072-0.091) River Mile

Nominal lower Limit of Detection (LLD)
Mean and range based upon detectable measurements only Fraction of detectable measurements at specified location 1s indicate
Nonrortine reported measurement are defined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Station Technic

(Appendix B)
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY S
P
Name of Facility Duquesne Light Company Docket No.  50-334 <
'
Location of Facility beavgr:_‘l‘t-np_sf_ly_;_nrnrin Reporting Period VAnnuf'al I‘.NV!VI ) .
(County, State)
Analysis § Lower Limit Number of
Medium or Pathway Total Number of All Indicator Locations Location with Highest Quar. Mean Control Locations Nonrout ine
Sampled of Analysis Detection ** Mean (f) Name **Mean(t) **Mean(f) Reported
(Init of Measurement) Performed  (LID) . *‘Range _Distance § Divections “*Range =~ **Range =~ Measurements®**
Montgomery Dam#49
Sediment Co-58 0.03 0.098(1/8) BVPS Discharge #02A 0.098(1/2) LLD 0
(pCi/g) - River Mile -- 35.0 - e
(dry) ©
{continued) Co-60 0.03 0.40(3/8) BVPS Discharge #02A .50(2/2) LLD 0 e
(0.1-0.91) River Mile -- 35.0 (0.1-.91) i
a
Zr-95/Nb-95 0.03 0.80 (7/8) BVPS Discharge #02A 1.2(2/2) 1.1(2/2) 0 E
{0 050-2.0) River Mile -- 35.0 (0.44-2.0) (0.35-2.0) - g
v O
a o
Ru-103 0.02 0.30(4/8) BVPS Discharge #02A  0.55(1/2)  0.33(1/2) 0 $: B
(0.078-0.55) River Mile -- 35.0 - T e 2
»n
Cs-137 0.02 0.42(R/8) BVPS Discharge #02A  0.68(2/2) 0.33(2/2) 0 5 E;
; (0.26-0.74) River Mile -- 35.0 (0.63-0.74) (0.32-0.33%) - i‘i
m
o
o Ce-141 0.03 0.34(3/8) BVPS Discharge FO2A 0.41(1/2) 0.35(1/2) 0 2 8’
! (0.28-0.41) River Mile -- 35.0 - . R
g 3
Ce-144 0.09 1.3(5/8) BVPS Discharge #O2A  1.9(2/2) 0.70(2/2) 0 5 o
(0.34-2.4) River Mile -- 35.0 (1.5-2.4) (0.34-1.1) &
Ra-226 0.1 2.7(R/8) New Cumberland Dam#50 31.5(2/2) 2.2(2/2) 0 >
(1.9-4.2) River Mile -- 54.0  (2.8-4.2)  (1.9-2.5) o
-
Th-228 0.02 1.4(8/8) BVPS Discharge #02A 1.6(2/2) 1.4(2/2) 0 w
(1.2-1.9) River Mile -- 35.0 (1.4-1.9) {1.4-1.4)
Others Table V.A.S LLp -— -—
* Nowinal Lower Limit of Detection (LLD) e
“* Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses(f) w
' Noncoutine reported measurements are Jdefined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Station Technical Specifications %
(Appendix B) -
>
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ENVIRONMENTAL RADIOLOGICAL MONTTORING PROGRAM SUMMARY
Name of Facility huulue\'nr‘ l.lght Company bocket No. i 50-334

Location of Facility Beaver, Pennsylvania u Reporting Period Annaal 1981
(County, Stote)

Analysis § Lower Limit
Medium or Pathway Total Number of All Indicator locations Location with Highest Quar. Mean Control Locations
Sampled of Analysis Petection ** Mean (f) Name **Mean () **Mean(f)
(Unit u_f Measurement ) l'erf}uurd | (LLD) J ] "R;{nxe ~_instance f Directions **Range _____**Range
Feed and Forage Sr-90 (6) 0.003 0.10(6/6) Searight Dairy #25 -- One Samp!le
(pCi/g) (0.0057-0.25) 2.4 miles -- SW Location
(dry)
Gamma (12)
Be-7 0.3 4.1(8/12) - - -
(0.76-11)
K-40 0.5 18(12/12) e ol
(7.4-35)
Mn- 54 0.0 0.072(2/12) - - - -
(0.040-0.11)
Zr-95/Nb-95 0.02 1.0(4/12) - -~ -~
(0.32-2.%)
Ru-103 0.02 0.12(2/12) - - --
(0.092-0.16)
Ru-106 0.2 0.53(1/12) - - -
Cs-137 0.03 0.12(5/12) - e
(0.070-0.21)
Ce-141 0.03 0.10(2/12)
(0.0R4-0.13)
Ce-144 0.1 1.4(4/12) -~ - -
(0.68-2.9)
Others Table V.A.S LLD .-

* Nominal Lower Limit of Detection (LLD)

Ry

(Appendix B)

Number of

Nonrout ine
Reported
Measurements***

0

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
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility

location of Facility

Analysis & Lower Limit

Duquesne Light Company

Beaver, Pennsylvania
(County, State)

.

Docket No

50-334

Reporting Period Annual 1981

Number of

Medium or Pathway Total Number of All Indicator Locations Location with Highest Quar. Mean Control Locations Nonrout ine
Sampled of Analysis Detection ** Mean (f) Name **Mean(f) **Mean(ft) Reported
(Unit of Measurement ) Performed (LLD) **Range Distance § Directions **Range **Range Measurements***
Weirton WV F48
Food and Garden I-131 0. 006 LLp
Crops (pCi/gm)
WET Weight Gamma (13)
Be-7 0.3 0.33(4/13) Shippingport, PA 710 0.53(2/3) 0.19(1/2) 0
(0D.087-0.75) (0.32-0.75)
K-40 0.5 5.2(12/13) Industry, PA F46 8.2(3/4) $.7(2/2) 0
(2.1-19) (7.8-14) (3.5-7.9)
Cs-137 0.01 0.021(4/13) Georgetown ,PA ¥15 L025(3/74) 0.011(1/2) 0
(0.011-0.039) (0.015-0.039)
Others Table V.A LLD -~ - - -

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

Fraction of detectable measurements at specified locations 1s indicated in parentheses(f)

*** Nonroutine reported measurements are defined in Regulatory Guide 4.8 (December 1975) and th. Reaver Valley Power Station Technical Specifications

(Appendix B}
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Namwe of Facility Duquesne Lipht Company bocket No 50-334

Location of Facility Beaver, Pennsylvania Reporting Pcriod Annual 1981
(County, State)

Analysis § Lower Limit Number of
Medium or Pathway fotal Number of All l:\gi_u_alpg Locations Location with Highest Mean Control Locations Nonrout ine
Sampled of Analysis Detection ** Mean (f) Name **Mcan(f) “*Mean(f) Reported
(Unit pf _Mepsure_-_rm) l’er_fg_r-e_d _(LLD) ) **Range __Distance § Directions “*Range __**Range Mcasurement s
Weirton, WV #ag
External Radiation Y17 lguarterly) 0.05 0.18(171/171) Calcutta, W#R7 0.21(4/4) 0.17(4/4)
(mR/day) (0.12-0.23) 7.0 miles - NW (0.20-0.22) o
el
y(42 ammal) 0.18(42/42) Haney Farm #60 0.22(1/1) 0.18(1/1) -
(0.14-0.22) - = &
]
€
~
<]
o o ‘
[
o o3 :
Fish Gamma (6) Montgomery Dam#49 E B ‘
(pCi’‘g) K-40 0.5 3.0(6/6) BYPS Discharge #02A 3.2(5/3) 2.8(3/3) 0 e
\ (wet weight) (2.5-4.0) River Mile - 35.0 (2.5-4.Mm) (2.6-2.9) ,
~J 0 Rl
o - 0 o 2]
; Cs-137 0.01 0.014(1/6) Montgomery Dam #49 0.014(1/3) Same as 0 =
-- River Mile -- 31.0 -- High Location -
: O
Others Table V.A.S LD aa i . 8§ |
s &
B =
5 |
Ryl
,., |
s ‘
‘
o
" \
o
4
" - <
. o
* Nominal Lower Limit of Detection (LLD) r
** Mean and range based upon detectable weasurements onl), Fraction of detectable measurements at specified locations is indicated in parentheses(f) "
*** Nonroutine reported measurements are define! in Regulatory Guide 4.8 {December 1975) and the Beaver Valley Power Station Technical Specifications d
(Appendix B) 3~
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility Duguesne Light Compuny Docket No 50-334

Location of Facility Beaver, Pennsylvania Reporting Period Annual 1981

(County, State)

Analysis § Lower Limit Number of

Medium or Pathway Total Number of All Indicator Locations Location with Highest Quar. Mean Control Locations Nonroutine
Samp | ed of Analysis Detection ** Mean (f) MNiae **Mean(f) **Mean(f) Reported
(Unit of Measurement) Performed (LLD) _**Range ___Distance § Directions **Range **Range Measurements***
Drinking Water I-131 (104) 0.2 0.23(1/104) Midland, Pa %04 0.23(1/52) .-
(pCi/liter) - River Mile -- 36.3 -
Gross (24) 0.6 LLD - -
Alpha
Gross (24) 1 4.9(24/29) Midland, Pa 04 5.00(12/12) 0
Beta (1.7-7.3) River Mile -- 36.3 (1.7-7.0)
Gamma (104) Table V.A.S LLD
Sr-89 (8) 1.5 LLD e < P
| T -
. Sr-90 (B) 0.4 LLD e -
ro
!
Co-60 (8)(a) 1 LiD -- - -
Tritiom (8) 90 190(8/8) Midland, Pa #04 200(4/4) 0
(130-270) River Mile 36.3 (130-270)

(a) Co-60 analyzed by high sensitivity method.

* Nominal Lower Limit of Detection (LLD)

.-

LR

(Appendix B)

Mean and range based upon detectable measurements only.

Fraction of detectable measurements at specified Jocations 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
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY “;

Name of Facility Duquesne Light Company Docket No 50-33.’, ‘3
Location ¢t Facility Beaver, Pennsylvania Reparting Period Avnnlmlv 1981 i
{County, State) '

>

Number of

Analysis § Lower Limit
Medivm or Pathway Total Number of All Indicator Locations Location with Highest Quar. Mean Control Locations Nonrout ine
Sampled of Analysis Detection ¥ Mean (1) Name **Mean(f) *“Mean(f) Reported
(Unit of Measurement ) __Performed (LID) **Range ) Distance & Directions **Range ____*"Raenge - Measuuvu_vntw"' X
Georgetown, Pa #]15
Ground Water Gross (16) 2 e - -~ -
. Alpha
ipCi/liter) -
o
Gross (16) 1 2.6(15/16) Georgetown, P* #15 3.0(4/4) Same as 0 o4
Beta (1.1-5.7) 4.6 miles -- WNW (1.6-5.7) High Location &
GCamma (16) 3
Th-228 5 25(1/16) shippingpori, A #11  25(1/4) L 0 3
b 0.8 mile Nt .- e . =
? [ =
Q
Other Table V.A.S LLD = S
[+) w
|
Tritium (16) 90 180(13/16) Georgetown, PA #15 21564/%) Same as 0 & =
(90-300) 1.6 miles -- WNW (180-300) High Location : L
\'4 B o
- =
L m e
' :} f))
NooB
o »
B 3
o
3
~”
®
o
)
”
g* ]
o
"
lad
. > : s J : . A .
* Nominal Lower Limit of Detection (LLD) :n
** 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 e
(Appendix B) .
>
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SECTION V - A

Name of Facilicy

Madium or Pachwvay

DUQUESNE LIGHT COMPANY

1981 Annual Radiological Environmental Report

TABLE V.A.4 (Page 1 of 4)

Jockas Yo.

(Coumcy, Scacte)

Name of Facilizy 3eaver Va.lav Jower 3czaciian Jockat Yo.
Location of Tacilicy 3eaver, Pennsvivasia 3Reporzing esiasd

— .
CMEDTED 1974 -

FRE-OPERATIONAL 2ROCRAM SUMMARY (C

TABLE V.A,4
(Page 1 of 4)

30=3

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
Shisoingpor: Agtomic Pover Stacionm

Yec Acolicable

;. |
..

over Liaic

Samp led Analysis aad Toctal Number of All Indizacor lLocacicus
(Uaic of “easuresenc) of Analvsis erfsr=ed Detsceicn LD Meas, (%) Range
Surface dacer Geose Alpha < 0.3 a5 M 0.8 - 1.1
pCL/1 <
Geoss Meca (120) 2.6 6.6 20320 2.5 - 11.6
Gamma @ 10 - 60 <«
Tritia 121) 100 0 %121 130 - 306
Se-37 e - -
$e-30 @ - -
C-14 Q) - -
Jringing “acer =121 (9 -
pCL/L “/
Geoss Alpta (30) 9.3 0.§ /50 0.4 - 0.3
-n 4 :cs’ﬁa 4 2
Gross Zeza (208) 2.5 3.8 r208 2.3 = 8.4
Gamss @) - -
Tritium (212) 100 e M/ 130 - 1000
c-14 @ - -
Se-49 (@) - -
Se=30 (0) - -
Ground Water Gross Alpha (19 0.3 < LD
pcL/i 73/.¢(a)
Gross laca (78) 9.6 2.9 /13 1.3 = 8.0
Trittan (1) 160 s  Tigr 80 - 00
[y— (1) 10 - 60 < wd
Alr Pazeiculates Gross Algha (138) 9.001 0.003 /138 9.002 - 9.006
and Gasecus 927
oCL/a Gross leca (927 0.306 0.07 “I927 0.02 - 0.32
Se-39 @) -
Se~30 (9) -_
1111 (816) 9.06 0.38 */a1s  0.97 - 9.38
Gazma (137)
o T 3.208 2.06 *23/197 0.01 - 3.15
=106 2.010 0.06 %197 5.02 - 9.09
Ca=l4l 3.310 0.02 /197 0.21 - 0.2
Comlia 3.210 0.02 “*/197 q.01 - 0.04
Jthers ol < D
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SECTION V - B

DUQUESNE LIGHT COMPANY
1981 Annual Radiological Environmental Report

V. 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. Strontium is precipitated as Sr(NO, )
using fuming (90%) nitric acid. An iron (ferric
hydroxide) scavenge 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 _ ‘anchet and is counted in a low
level beta counter to infer strontium-90 activity.
Strontium-89 activity is determined by
precipitating SrCoq from the sample after yttrium
separation. This precipitate is mounted oon a nylon
planchet and is covered with 80 mg/cm aluminum
absorber for level beta counting.

- I8 Results and Conclusions

A summary of data is presented in Table V.A.3.

a.

Airborne Radioactive Particulates

A total of five hundred ten (510) weekly samples
from ten (10) locations was analyzed for gross beta
(Ten samples were lost in transit). Results were
comparable to previous years; however, there were
increases in January - August due to the test of a
nuclear weapons device by China on 10-16-80.
Figure 5.B.2 illustrates the average concentration
of gross beta in air particulates.

-83-
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SECTION V - B

v.

DUQUESNE LIGHT COMPANY
1981 Annual Radiological 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 and recent
nuclear weapons tests. These are listed in the
summary Table V.A.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. Some re’ .lts were
slightly elevated to those in previous yedrs, which
is attributed to the Chinese nuclear test.

Based on the analytical results, the operation of
Beaver Valley Power Station and Shippingport Atomic
Power Station did not contribute to any increase in
air particulate radioactivity during CY 1981.

Radioiodine

A total of five hundred and fifteen (515) weekly
charcoal filter samples were analyzed for I-131.
(Five samples were lost in transit.) 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 radioiodine during CY 1981.

-85~



SECTION V - C

DUQUESNE LIGHT COMPANY
1981 Annual Radiological Environmental Report

V. ENVIRONMENTAL MONITORING

C. Monitoring of Sedimants and Soils (Soil Monitoring is

required every 3 vears and was not required in 1981.)

Ls Characterization of Stream Sediments

The stream sediments consist largely of sand and silt.

2. Samplirg Program and Analytical Techniques

a.

Program

River bottom sediments were collected quarterly
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.1l
and are shown in Figure 5.C.1.

Bottom sediments are analyzed for gross alpha and
beta activity, strontiur, and the gamma-emmitting
radionuclides.

Analytical Procedures

Gross beta - sediments 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 is analyzed in the
same manner as gross beta except that the counter
is set up to count only alpha.

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

-86-
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FIGURE 5,C.1
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SECTION V - C

DUQUESNE LIGHT COMPANY
1981 Annual Radiological Environmental Report

Y. 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 of  recovery.
Strontium concentration and purification is
ultimately realized by precipitations of strontium
nitrate in fuming  nitric acid. Additional
hydroxide precipi‘.ations and barium chromate
separations are also used. The purified strontium
is converted to a carbonate for weighing and
counting. Samples are counted soor  after
separation (5 - 7 days is allowed for yttrium
ingrowth). Activities are calculated on the basis
of appropriate Sr-89 decay and Y-90. Separate
mounts covered with a 80 mg/cm2 aluminum absorber
are used for counting in a low background beta
counter.

Uranium isotopic analysis of sediment samples were
performed by alpha spectrometry after leaching and
isolation of the uranium by anion 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.3.

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

-88-~
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DUQUESNE LIGHT COMPANY

1981 Annual Radiological Environmental Report
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SECTION V - D DUQUESNE LIGHT COMPANY
1981 Annual Radiological Environmental Report

V.

ENVIRONMENTAL MONITORING

. N

Results and Conclusions

A summary of results is provided in Table V.A.3. 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
foods and feeds in the vicinity of the site.
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ENVIRONMENTAL MONITORING

Monitoring of Local Cow's Milk

Description - Milch Animal Locations

Durin the seasons that animals producing milk (milch
animals) for human consumption are on pasture, samples
of fresh milk are cbtained from these animals at
locations and frequencies noted in Table V.A.1l. This
milk is analyzed for its radioiodine content calculated
as Iodine-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 animals 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 August, 1981 is
shown in Figure 5.E.1.

Sampling Program and Analytical Techniques

rog

Milk w ) rom three (3) reference dairy
farms withi ile radius of the sice.
Additional d¢ wnlch represent the highest
potential milk path.ay for radioiodine based on
milch animal surveys and meteorological data were
selected and sampled. These dairies are subject to
change when more recent data (inclucing census)
indicate other locations are more appropriate. The
location of each is shown in Figure 5.E.2 and

escribed below.

Distance and Direction Collection
From Site Period

Searight
Brunton
Nichol
Allison

ro

~south/sw. Jan. = Dec.
miles-soutﬁea%: Jan. = Dec.
mil -northeast Jan. = Dec.

(o RN
W

miles-west/sw Jan. = Dec.

mi je SW. Jan.-Mar-Sept.

miles-s h/sw. May - Aug.

mi SOl 'se. Jan. - Feb,
Aug. - Dec.
April - July
Mar Dec.
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COW & GOAT SURVEY - SUMMER, 1981
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Monitoring of Local Cow s Milk (continued)
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Lessons learned from the Three HMile Island incident
indicated the need for more radiation monitors in all
seccors surrounding the plant. Engineering and
procurement are in progress for 16 Reuter-Stokes
Pressurized Ion Chamber environmental radiation monitors
to be used to circle the plant site, one in each of the
16 sectors. Installation of the monitors for system
operation which was begun in 1981 will continue through
1982. Engineering is also in progress to upgrade and
modify the BVPS meteorological system to meet
requirements in U.S. NRC Regulatory Guide 1.23, Rev. 1,
and U.S. NUREG-0654, Appendix 2. The Reuter Stokes
radiation monitors and the upgraded meteorological
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 are still in the planning stage and a
preliminary operational date is currently scheduled for
December 1982.

- 104~



SECTION V - G DUQUESNE LIGHT COMPANY

V.

G.

1981 Annual Radiological Environmental Report

ENVIRONMENTAL MONITORING

Monitoring of Fish

1.

Description

Fish collected near the site are generally scrap fish.
During 1981, fish collected for the radiological
monitoring program included carp and catfish.

Sampling Program and Analytical Technigues

a. Program

Fish samples 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 is
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 wuicn
utilizes a Ge(Li) detector.

Results and Conclusions

A summary of the results of the fish monitoring data is
provided in Table V.A.3. Four (4) fish were caught in
June, Eight (8) more samples were caught in September.
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 lived
fission product and some residual activity persists from
previous weapons testing programs. This indicates that
the operation of the Shippingport Atomic Power Station
and the Beaver Valley Power Station has not resulted in
radiocactivity in fish in the Ohio River.
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ENVIRONMENTAL MONITORING

Monitoring of Surface, Drinking, and Well Waters

1.

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-"p 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
Station.

Ohio River water is 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 ‘’ater Authority.
The intake of the treatment plant is approximately 1.5
miles downstream and on the opposite side of the river.
The next downstream users are East Liverpool, 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 occurs 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 gallons per
minute (gpm) with occasional wells yielding 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 (Ohio) Water Treatment Plant [River Mile
41.2]) daily and compcsited 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
Shippingport Atomic Power Station [River Mile
34.8]; and near the discharge from the Beaver
Valley Power Station [River Mile 35.0]. Two
automatic river water samplers are at the following
locations: Upstream of Montgomery Dam [River Mile
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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
cobalt 60 (Co-60) (high sensitivity).

Locations of each sample point are shown in Figure
5.8.1.

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-60 (high sensitivity).
Locations of each sample point are shown in Figure
L% .
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Ground Water
Grab samples were collected each quarter 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 Heyer'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
spectromectry.

-109-
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ENVIRONMENTAL MONITORING

2.

Sampling and Analytical Techniques (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 2-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 intc 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 is 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.
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ENVIRONMENTAL MONITORING

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 Tabie V.A.3. These are discussed

below.

a.

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.

No alpha or Sr-89 were detected in surface water
during CY 1981. All beta activities were within
normal range. Other than the naturally occurring
radionuclide of TH-228 which was detected in two
samples, the only other gamma emitter detected was
Co-60 at 9.18 £ 4.19 pCi/l in a BVPS discharge
sample composited for February. This is a very
low-level activity and is less than 10% of the
Environmental Technical Specification Reporting
Level. The activity is attributed to an unusually
high sediment content contained in the sample. See
Section V.C.3, Monitoring of Sediments and Soils.
Co-60 was not detected in any other downstream
surface water or drinking water sample during the
same period of time.

The tritium levels in Beaver Valley Power Station
outfall were elevated above preoperational levels
during the first, second, and fourth quarters, but
none of these data suggests detectable increases
over preoperational levels downstream of the
station. The tritium activity at the Beaver Valley
Power Station outfall is consistent with station
data of authorized radioactive discharges from
Beaver Valley Power Station and were well within
limits permitted by NRC license.
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ENVIRONMENTAL MONITORING

Estimates of Radiation Dose to Man

Pathways to Man - Beaver Valley Power Station

Calculational Models - Beaver Valley Power Station

The radiatio 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 radiocactive 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.

ach radionuclide contained in the semi-annual
effluent report format of Regulatory Guide 1.21 was
considered. Certain radionuclides which were not
detected in the effluents were not included in dose
calculation when the inventory of such nuclides
availabl or 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).

s
f

1

All gaseous effluent releases, including Auxiliary
Building Ventilation, were included in dose
issessments. 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 Station
Meteorology System was used as input to X0QD0OQ2
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 1.09. The airborne pathways
evaluated were beta and gamma doses from noble gas
plumes inhalation, the "cow-milk child", and other
ingestion pathways.




DUQUESNE LIGHT COMPANY

1981 Annual Radiological Environmental Report

ENVIRONMENTAL MONITORING

a.

Calculational ! 2av Valley
(continued)

>otentially radioactive 1liquid effluents,
including steam generator blowdown, are released by
batch mode after analysis by gamma 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 and used as th
radionuclid activity input ter:r 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
1.109. Pathways, which were evaluated, are
drinking water, fish consumption, shoreline
recreation, swimming, and boating.

, _of Calculated Radiation Dose to Man - Beaver
ower Station Liquid Releases

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
P For these calculations, a hypothetical
maximum individual(s) was located at Midland since
this 1s the nearest location which significant
exposure of a member of the public could
potentially occur.




e 4 8 A

PATHWAY

Fish Consumption

-
Drinking Water
Shoreline Activities

TOTAL

TABLE V.I.1 ”
1981 Radiation Dose to Maximum Individual, mrem/yr.
Beaver Valley Power Station - Liquid Releases

CRITICAL USAGE WHOLE
GROUP FACTOR SKIN ORGAN THYROID BONE BODY
Adult 21 kg N/A 0.0409 0.00088 0.0254 0.0292

(Liver)
Infant 510 1 N/A 0.013 0.0178 0.00289 0.0104
(Liver)
Teen 67 hr. 0.0019 - - - 0.0016
MREM 0.0019 0.0476 0.0178 0.0335 0.0358
CRITICAL (Teen) (Adult) (Infant) (Child) (Adult)
INDIVIDUAL (Liver)

DOSE TO INDIVIDUALS DURING 1981 FROM NATURAL RADIATION EXPOSURE

Ambient Gamma Radiation: 69d
Radionuclides in Body : 18€
Global Fallout : 4€

TOTAL mrem 91

Located at Midland Drinking Water Intake

Child - Usage Factor 6.9 kg/yr.

Adult - Usage Factor 730 1/yr.

Pre-operational average ambient gamma radiation

National Academy of Sciences, "The Effects on Populations of Exposure to Low Levels of

Ionizing Radiation", BEIR Report, 1972.
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V.  ENVIRONMENTAL MONITORING

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

b. Population Doses

The 1981 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 79.9 H-3 70.8 mrem
Co-60 3.5 wmrem
CS-137 3.2 mrem
THYRO.LD 95.0 H-3 70.8 mrem
I-121 22.6 mrem

The estimated quarterly dose in the NRC Final
Environmental Statement is 104 Man-Millirem. The
Calculated Dose is less than the background annual
dose received by two (2) people of the 4 million
people evaluated. The increased dose to this
population is less than 0.0001% of  normal
background dose already received.

. Airborne Pathway - (Beaver Valley Power Station)

The doses to the public for Beaver Valley Power Station
airborne radiocactive effluents during 1981 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)

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 the doses constituted no meaningful risk to
the public.
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SECTION V - I DUQUESNE LIGHT COMPANY
1981 Annual Radiological Environmental Report

V.  ENVIRONMENTAL MONITORING

S 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 Progran
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 airborne 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 1limits. Furthermore, the
radiation exposure to the entire population of 4 million
persons within 50 miles of the Shippingport Station was
less than 1 person-rem. This dose is negligible
compared to the typical general use of more than 360,000
person-rem received by all individuals from typical
background radiation.

In conclusion, the radiation exposure received from the
Shippingport Station during CY 1981 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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