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' 8 INTRODUCTION

The 1982 Annual Radiological Environmental Report for the
Beaver Valley Power Station and the Shippingport Atomic Power
Station summarizes the radiological environmental program
conducted by the Duquesne Light Company in 1982.

The Duquesne Light Company operates the Shippingport Atomic
Power Station for the United States Department of Energy and
the Beaver Valley Power Station pressurized water reactor -
Unit No. 1 as part of the Central Area Power Coordination

group. Beaver Valley No. 2 Unit was under construction in
1982 and is scheduled to start-up in 1986.

The Shippingport Atomic Power Station operated thrcughrut
1982, until the final shutdown date of October 1st 1982, with
the gross electrical generation during the year of 302,730
megawatthours. The plant has been in operation utilizing a

light water breeder reactor (LWBR) core since September 21,
1977.

The Shippingport Atomic Power Station was the first large-
scale central station nuclear reactor in the United States.
Since initial power generation in December 1957, operation of
the pressurized water reactor at the Shippingport plant has
supplied power to the Duquesne Light Company system in
addition to providing technology which has served as a basis

for the development of pressurized water reactors in the
nuclear industry.

The highest average daily output generated at the Beaver
Valley Power Station during the year was 827 megawatts net in
November, 1982. The total gross electrical generation during
the year was 2,862,200. megawatt-hours.

A, 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
gaseous effluents from 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

wlw
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INTRCDUCTION

Description of the Shippingport and Beaver Valley Site

The Shippingport Atomic Power Station and the Beaver Valley
Power Station are lccated on the south bank of the Ohio River
in the Borough of Shippingpert, 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 mile from Midland,
Pennsylvania; 5 miles from East Liverpool, Ohio; and 25 miles
‘rom Pittsburgh, Pennsylvania. Figure 1.1 shows the site
location in relation to the principal population centers.
Population density in the immediate vicinity «f 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 populatior is the Borough

of Midland, Pennsylvania, with a population of approximately
4,300.

The site lies in a valley along the Ohio River. It extends
from the river (elevation 665 feut above :2a leve!) to a
ridge along the border south of the Shippingport and Beaver
Valley Power Stations at an elavation of 1,16C feet. Plant

ground level at beth stations is approximately 735 feet above
sea level.

The two (2) stations are situated on the Ohio River at river
mile 34.8, at a lncation or the New Cumberland Pool thatr is
5.3 river miles downstream from Montgomery Lock and Dam, and
19.4 miles upsiream from New Cumberland Lock and Dam. The
Pennsylvania-Ohio-West Virginia border is located 5.2 river
miles downstream from the site. The river flow is regulated
by a series of dams and reservoirs on the Beaver, Allegheny,

Monongahela and Ohio Rivers and their tributaries. Flow
ranges from a minimum of 5000 cubic feet per second (CFS) to
a maximum of 100,000 CFS. The mean annual flow is

approximately 25,000 CFS.

Water temperature of the Ohio River varies from 32°F to B4°F,
the minimum temperatures occur in January and/or February and
maximum temperatures in July and August. Water quality in
the Ohio River at the site location is affected primarily by

the water quality of the Allegheny, Monongaheia, and Beaver
rivers.

The climate of the area may be classified as humid
continental. Annual precipitation is approximately 33
inches, typical yearly temperatures vary from approximately =
3°F to 95°F with an annual average temwperature of 52.8°F.
The predominant wind direction is typically from the
southwest in summer and from the northwest in winter.
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I. INTRODUCTION

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

The design ratings and basic features of the Beaver Valley

Power Station and the Shippingport Atomic Power Station are
tabulated below:

Beaver Valiey Shippingport
Thermal & tlec. Rating - 2660 MW 852 MW 236.6 MW 72 MW
MwW-Each Reactor
Type cf Reactor PWR PWR*
Number of Reactor 3 4
Conlant 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, radicactivity in
the primary system water is normally isolated from the
secondary system. Reactor ccolant in the primary system is
pumped through the reactor core and steam generators by means
of reactor ccolant pumps. Heat is given up from the primary
system 10 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.

NOTE: MW - megawatts thermal

] MW - megawatts electrical

*Light Water Breeder Core
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RESULTS AND CONCLUSIONS

Plant operations at both the EBeaver 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 1982. 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 operated throughout 1982, and
the Shippingport Atomic Power Station operated throughout
1982 wuntil the final shutdown date of October 1, 1982.
During the year, the radioactive releases from both stations
were below the limits of 10 CFR Part 50, Appendix 1 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 1982 was the same as in 1981
except for several changes in dairy locations which were
revised as required by the Beaver Valley Technical
Specifications.

The results of the 1982 Radiological Environmental Monitoring
Program are consistent with those of previous years. The
only radicactivity above normal ambient levels in the
environs other than world-wide fallout from Nuclear weapons
tests is noted in Table III.8. This radioactivity was only
detected near the Beaver Valley Power Station discharge and
resulted in negligible exposure to members of the public. A
summary of the 1982 operational environmental data (ranges
and means) for each sampling media is found in Table V.A.2.
A summary of preoperational (1974 - 1975) environmental data
is found in Table V.A.3.

The Beaver Valley Power Station Technical Specifications
require sampling of four (&) dairies which have the highest
calculated milk pathway potential. These four dairies are
determined from calculations based on the meteoroclogical 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 «inugle cow dairies and
revisions due to updated calculations and surveys resuit in
samiling of several additional dairies during the year in
different sampling periods.
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RESULTS AND CONCLUSIONS (centinued)

In order to provide continuity in the sampling/analyses
prcram, the Environmental Monitoring Program includes three
larger dairies and in 1982 a fourth large dairy was added to
the program. This dairy is 10.3 miles south-southwest from
the Beaver Valley Power Station and is considered to be a
control location. Samplas from each of these dairies are
obtained each month in addition to the four dairies required
by the Environmental Technical Specifications. During some
sampling periods, one or all of the additional dairies could
be among the four required dairies. Thus, there will be at
least five and possibly as many as eight dairies sampled in
any sampling period. 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 ané¢ the Beaver Valley Power Station and environmental
media demonstrated compliance with regulations and Station
Technical Specifications. 1Inere were two (4) surface water
tritium values during the vear which exceeded the reporting
levels estatlished in the BVPS technical specifications
which were based on preoperational levels. These values
were well below the limits of 10OCFR20 for discharge from
an operating plant. Shippingport Atomic Power Siation did
not release any liquid radioactive effluents during 1982.
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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 che
comparisons made were at very low levels of radioactivity and
consequently, the sctivities at these levels are difficult to
measure. However, acceptable correlation was achieved in

most instances as outlined in the discussions and tables
which follow.

Radiation Monitoring (Duquesne Light Company (DLC)
Contractor Laboratory - DLC QC Labccatcry - 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 cecatractor 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 laboratory agrees within % 102 of
the arithmetic mean of the three laboratories. This is
well within the precision of a typiczl TLD system.

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 Contracter
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 (a
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 <camples, variations in analytical procedures,
and ir calibration, source type, etc.

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 I1il.1
OUALITY CONTROL RESULTS
TLD MONITORING

_aR/Day
ist QUARTER 2nd_QUARTER
pLC oLC
oLC QC Independent DLC DLC oc Independert DLC
Location Centractor Lab Lab #3 PDER PIC Contractor Lab Lab #3 PDER PIC
No. (Caso_:Dy) (LiF) (CasO:Tw) () () (Cas0 :Dy)  (LiF) (CasO:Te) _( (3
10 0.16 0.21  0.18 0.27 0.23% 0.13 0.18 0.2 0.26  g.230)
13 0.17 0.22  0.18 0.27 0.17 0.20 0.20 0.26
14 0.17 0.23 0.19 0.16 0.17 0.20
1S 0.13 0.15  0.13 0.21 0.13 0.15 0.16 0.19
27 0.17 0.21 0.9 0.16 0.16 0.18
8 0.18 0.23 0.20 0.17 0.21 0.20
29 0.21 0.26  0.20 0.19 0.22 0.20
12 0.19 0.26  0.21 0.23  0.29 0.18 0.20 0.23 0.22  0.27
4s 0.19 0.23 0.20 0.27 0,23V 0.18 0.21 .21 6.28  g.24V
" 0.16 0.19  0.17 0.22 o.2n'¥ 0.15 0.17 0.19 0.28 .18V
o7 0.19 0.22  0.19 0.18 0.20 0.23
48 0.18 0.20  0.19 0.17 0.19 0.18
51 0.20 22 0.20 0.27 0.17 0.19 0.20 0.25
3rd 4th QUARTER
oLC pLC
oLC Q€ Independent oL oLe oC  Independent bLC
Location Contracstor Lab Lab #3 PDER PIC Contractor Labd Lab #2 PDER  PIC
No. (CaS0 :Dy)  (LiF) (CaSO:Tw) _(2) (3) ACasO_:Dy)  (LiF) (CaSO :Tw) (2} (3)
10 0.17 0.18 0.2 0.23  o,23 0.17 0.20  0.19 0.26 o 23D
13 0.16 0.17  0.20 0.22 0.17 0.21  0.20 0.26
14 0.17 0.18 0.22 0.17 0.21  0.20
15 0.14 0.13  0.18 0.20 0.14 0.16  0.17 0.20
27 0.17 0.17 0,21 0.:7 0.19 0.22
28 0.18 0.19  0.23 0.18 0.22 0.23
P .20 0.22 0.2 0.20 0.26  0.26
12 0.18 0.19 0.19 0.19  0.27 0.19 0.2 0.2 2.22 0.26
45 0.19 0.21  0.23 0.2 o0.23'% 0.19 0,22 0.23 0.26 9,24
46 0.15 0.15  0.20 0.22 0.1V 0.16 0.17  0.18 0.26 o,20(V
47 0.18 0.19 0.21 0.19 0.23 0.22
48 0.16 0.17  0.21 0.16 0.20  0.19
51 0.17 0.18  0.22 0.26 0.18 0.19  0.21 0.28
()

PIC Reading at Location 10 taken in DLC Substation in Shippingport Boro, Lrcation 45 taken at Kennedy's
Corners, Location 46 taken at Industry Tire Shop.

NRC results from Pennsylvania Department of Eavironmental Resources.

In this consolidated emvironmental program the pressurized ion chamber (PIC) continuous roasitor readings
tend to be slightly higher than the TLD readings due to the differences in the inhereat paysics of each
system. No compensatory measures have been taken to make both systems agree exactly because both systems
were installed to monitor relative radiation levels rather than absolute leveis. Each system provides

a reasonably accurate measure of the absolute radiation levels.

-
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Surface Water

Surface Water

Surface Water

Surface Water

Surface Water

Surface Water

Surface Water
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TABLE III.2

QUALITY CONTROL RESULTS
SPLIT SAMPLE ANALYSIS RESULTS

C rison of Contractor and DLC-OC Labs
DLC
Contractor DLC - QC
-Analysts Saspling Period —Lab () Lab (D)
Gross Alpha January < 1.9 2.4 ¢ 2.1
April <€ 0.72 < l.1
July < 0.97 < 0.6
October £0.89 < 0.92
Gross Beta January 6.5 ¢ 1.3 6.3 ¢ 2.2
April 4.0 = 1.2 3.6 £ 1.9
July 6.1 2 1.3 3.7 2 1.5
October 4.2 = 1.4 S.6 ¢ 2.2
Co=60 January <30 £ 4.5
April < 3.0 < 3.9
July < 2.0 £ 4.0
October <2.0 < 3.8
Ce-134 January < 3.0 £ 5.0
April < 3.0 4.6
July < 2.0 < 4.8
October £2.0 < 4.7
Cs~137 January < 3.0 5.0
April < 3.0 £4.3
July £2.0 £ 5.0
October <2.0 < 5.0
Tritium lst Quarter 790 £ 70 560 = 210
Composite
Jrd Quarter 40 ¢ <
e e 140 = 100 < 196
Sr-89 2nd Cuarter < 1.6 € 0.36
Composite
4th Quarter < 1.9 < 0.6
Composite -
Sr-90 2nd Quarter <0.17 0.36 ¢ 0.28
Composite
4th Quarter <0.38 < 0.4
Composite
Cused 2nd Quarter < 0.6 < 3.9
(high Composite
sensitivity
analysis) 4th Quarter < 0.9 < 3.6
Composite -

TABLE III.2
(Page 1 of 2)

g

pCi/i
pCi/l
pCi/1
pCi/l
pCL/1
2C1/1
pCi/1
pCi/1
pCi/1
pCi/1
pCL/1
pCi/l
pCL/1
pCi/1
pC1/1
pC1/1
pCi/l
pCi/1
pCi/1
pCi/l
L1/l

pCi/1

pCi/1

pCi/l

pCi/1

pCi/1

pCi/1

pC1/1

(1) Uncertainties are based on counting statistics and are specified at the 95% confidence i{nterval.

-10=
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Analysis

Ce=137

Ce~134

Co=60

Gross Alpha

Gross Beta

Tritium
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TABLE III.2 (continued)
QUALITY CONTROL RESULTS
SPLIT SAMPLE ANALYSIS RESULTS

Sampling Period

February
May
August
November

February
May
August
November

Feburary
May
August
November

March

June
August
November
March

June

August
November
Ind Quarter
4th Quarter

Comparison of Comtractor and DLC-OC Llabs

DLC
Contractor

Lab (1)

< 2.0
< 2.0
< 3.0
< 2.0

< 3.0

4.6 £ 1.1
*

DLC-QC
Lab (1)

5.6
4.2
4.9
3.4

290

< 4.3
6.7

5.1
4.9

IAIA A

4.3
4.5
4.9
5.0

IAIAIAIA

IAIA LA IA
»Or W W
:

o N oW o

Iata 1A la
o
ol
o w

ol
.
& w»

t 1.9
s 1.8
g 2.1

s 1.9

+ 220
< 190

Uncertainties are based on counting statistics and are specified at the 952

Table III.2
(Page 2 of 2)

Units

pCi/1
pCi/:
pCi/1
pCi/1
pC1/1
pCi/l

pCi/1
pCi/1l

pCi/1
pCi/1
pCi/1
pCi/1

pCi/1
pCi/1
pC1/1
pei/l
pCi/1
pCi/1
pCi/1
pCL/1
pCL/1
pCL/1

confidence interval.
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TABLE III.3
QUALITY CONTROL RESULTS
SPLIT SAMPLE ANALYSIS RESULTS

Comparison of Comtractor and DLC-OC Labs

oLC
Contractor DLC-QC

Media Analysis Sampling Period Lab (1) Lab (1) Units

Milk I-131 3-16-82 < 0.11 < 1.2 pCi/1

ke 5r-89 3-16-82 < 2.0 < 0.93 pCL/1

Sr-90 3-16-82 1.2 £ 0.5 3.1 0.8 pCi/1

Cs=-134 3=16-82 < 2.0 < 4.7 pCi/l

Cs=137 3-16-82 < 2.0 S.1 ¢ 4.4 pCL/1

Co=60 3-16-82 < 2.0 <9 pCL/L

£=40 3-16-82 1230 = 120 - - pCL/1

Milk I-131 6=16-82 < 0.14 <0.22 pCL/1

(Location 25) K=40 6=16-82 1030 ¢ 120 o pCL/1

Cs-134 6=16-82 < 3.0 < 4k pCi/1

Cs~137 H=16=82 < 3.0 < 4.7 pCi/l

Co=60 6=16-82 < 3.0 < 4.0 pCi/1
Feed Be-7 6=14~82 2.1 £ 0,46 - - oCi/gm Dry
(Location 25) K=40 6-14-82 19.6 ¢ 2 -- pCi/gm Dry
Ca=~134 6=14-82 < 0.02 < 0.1 pCi/gm Dry
Ce=137 6=14-82 < ™03 < 0.1 pCi/gm Dry
Co=560 A=16-82 < 0.02 < 0.1 pCi/gm Dry
Food I-131 9-1-82 < 0.007 < 0.06 pCi/gm Dry
(Cabbage ) R-40 9-1-82 1.13 = 0.14 -- pCi/gm Dry
(Location 10) Co-60 9-1-82 < 0.006 £ 0.04 pCi/gm Dry
Cs-134 9-1-82 < 0.007 < 0.04 pCi/gm Dry
Cs=-137 9-1-82 < 0.007 < 0.04 pCi/gm Dry

Food
(Lettuce) I-131 3-1-82 < 0.004 < 0.06 pCi/gm Wet
(Location 10) Be-7 9-1-82 0.30 = 0.21 - pCi/gm Wet
K=40 9-1-82 2.69 ¢ 0.5 - - pCi/gm Wet
Co=60 9-1-82 ‘<0.01 < 0.07 5C1/gm Wet
Ce=134 9-1-82 < 0.01 < 0.07 pCL/gm Wet
Ce=137 9-1-82 < 0.01 < 0.06 pCi/gm Wet
Feed

(Location 135) Sr-90 9-20~82 0.06 = 0.01 0.19 = 0.12 pCi/gm Dry

/i) Uncertainties are based on counting statistics and are specified at the 951 confidence iaterval.

= = Analyses not performed nor required.

D
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TABLE III.3
QUALITY CONTROL RESULTL
SPLIT SAMPLE ANALYSIS RFLILTS

Comparison of Contractor and DLC-OC Labs

Contl::gtor DLC=-QC
Modls Apaliyeis Saspling Petiod ~atb (L) ar () Daise
Milk Sr-89 9-20-82 < 1.2 . pCe/1
(Zocation 25)  Sr-90 9-20-82 3.2 2 0.7 . pCL/1
Co-60 9-20-82 <30 42 pCL/1
Ce-134 9-20-82 _£3.0 < 4.6 pCL/1
Ca=137 9-20-82 <€13.0 e pCL/1
1-131 9-20-82 <€ 0.11 <0.6 pcL/1
K=40 3-20-82 1040 = 120 - pC1/1
Sedizent Gr=A 10-21-82 11+ 8 1526 pCi/gm Dry
(Location 3)  Gr-B 10-21-82 5123 29 7 pCi/gm Dry
U-235 10~21-82 <0.01 < 0.08 pCi/gm Dry
U-234 10-21-82 0.31 2 0.16 0.7 £ 0.2 pCi/gm Dry
U-238 10-21-82 0.18 = 0.01 0.31 2 0.13 pCi/gm Dry
Se-89 10-21-82 <0.2 <0.4 pCi/gm Dry
Sr-90 10-21-82 < 0.05 <o0.08 pCi/gm Dry
k=40 10-21-82 32 1.3 w/- pCi/gm Dry
Com60 10-21-82 0.08 ¢ 0.03 0.20 2 0.10 pCi/gm Dry
Cs=134 10-21-82 < 0.22 < 0.07 pCi/gm Dry
Ca=137 10-21-82 0.35 = 0.05 0.16 = 0.12 pC1/gm Dry
Ra-226 10-21-82 2.17 £ 0.73 " - pCi/gm Dry
Th-228 10-21-82 1.43 2 0.16 - pCi/gm Dry
“ilk 1-131 12-21-82 < 0.16 <7 pC1/1
(Location 25)  K=40 12-21-82 888 = 124 rat pC1/1
Cs=134 12-21-82 € 3.5 < 5.0 pC1/1
Cs=137 12-21-82 < 3.0 g 5.2 pC1/1
Co=60 12-21-82 < 1.0 < 4.l pC1/1

(1) Uncertainties are based on counting scatistics and are specified at the 95% confidence interval.
= = Analysis not performed nor required.

* Not analyzed due to late arrival of sample.

13-



SECTION III DUQUESNE LIGHT COMPANY

1982 Annual Radiological Environmental Report

Environmental Quality Control Programs (continued)

3.

DLC QC Latpratory Program

Spiked samples prepared by DLC QC Laboratory were
routinely submitted to the Contractor Laboratory for
analysis. Tables III.4 (water) and III.5 (milk) provide
data from this portior of the QC Program. The overall
results demonstrate that the contractor prerformed
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 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
from the weekly air particulate filters, were analyzed
for Sr-87 and Sr~90 activity for the second and third
guartess of the year. Table II1.6 provides data for
this portion of the QC program. The results show
genvrally 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 Laboratory and determined
that internal QC practices were in effect and that
procedures and laboratory analytical techniques
conformed to approved DLC procedures.
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1982 Annual Radiological Environmental Report

Environmental Quality Control Programs (continued)

6.

Special QC Program (DLC Contractsr 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 Laboritory and
Independen: Laboratory as well as the Contractor
Laboratory. A summary of rescults 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.

-15=-



Section III DUQUESNE LIGHT COMPANY TABLE III. &
1982 Annual Radiological Environmental Report

TABLE III.4
QUALITY CONTROL RESULTS
SPIKE SAMPLE ANALYSIS RESULTS

Sample Type DLC
and Contractor

Sample Date Ident. No. Analysis _ lab (1)

3-30-82 53=-46 Water: Se=-89 17 £ 4
Sr-90 121

S=7-82 53=47 Water: I-131
Mn-54&
Co=60
Ce=137
Co=57

6~10-82 Water: Gross Alpha
Gross Beta
3-22-82 Water: Sr=%9
Sr-90
Cr-51
Ru-106
Ce~137

Water: I-131
Fe-*9
Co=60
Ru~-106
Ce-144
H-3

Water: Grc s Alpha

Grous Beta
1-17-83 I-13.
I-131
1-131

Uncertainties are based on counting statistics and are specified at the 95% confidence interval.

Poor agreement between the Contractor Lab and the Q.C. Lab. The reason is scill under investigation
at the time of this report. The Comtractor Lab and the EPA intercomparison Gross Alpha results

were within acceptable agreement.




Section 1II DUQUESNE LIGHT COMPANY TABLE IIL.S
1982 Annual Radiological Eavironmental Report

TABLE II1.5
QUALITY CONTROL RESULTS
SPIKE SAMPLE ANALYSIS

Sample Type DLC
and Contractor DLC - QC

Sample Date Ident. No. Analysis Lab (1) lab (1) Units
2-22-82 52-53 Milk: Sr-89 6.5 ¢ 2.8 7.5 ¢ 2.7 pCi/1
Sr-90 15 ¢ 1.0 14 ¢ 2,2 pCL/1

I-131 8.0 = 0.4 7.0 £ 1.2 pCi/1

K=-40 1030 = 100 -- pC1/1

Cs=137 24,1 2 5.6 298 pC1/1

6=8-32 52«54 Milk: I-131 3.6 = 0.2 4.1 ¢ 1.1 pCi/1
K=<0 1170 = 120 -- pCi/1

Co=60 54.8 £ 7.1 50 27 pCi/1

Cs~137 33.4 ¢ 6.6 33:8 pCL/1

Co=57 48.0 = 5.9 40 = 7 pCt/1

9-27-82 52-55 Milk Sr-39 13z 1 20 * pCL/1
Sr-90 221 12,5 * pC1/1

I-131 1.9 £ 0.2 3.2 ¢ 0.7 pCi/1

K=40 953 = 95 - - pCi/1

Cr~51 181 = 18 236 = 20 pCi/1

Cs=137 25:3 = 4.0 3327 pCi/1

Ce-144 99.8 = 25 120 = 45 pCi/1

10-30-82 52-56 Milk I-131 2.2 2 0.2 6.1 ¢ 3.2 pCi/l
k=40 1310 += 130 -- pCi/1

Cr-51 91.7 = 36.1 69 = 44 pCi/1

Fe-39 13.3 £ 10 21 212 pCi/1

Co-60 28,1253 25+ pCL/1

Cs=137 20.3 = 5.4 13 = pCi/1

Uncertainties are based on counting statistics and are specified at the 95% confidence interval.
= = Analyses not performed nor required.

QC analysis not available, since the QC laboratory inadvertantly disposed of the sample prior to analysis.
Teledyne result compared acceptablv to the known value using EPA acceptance criteria and EPA uncertainty
for a single neasurement.

Sy




Section II1

Sample te

1/4/82 to
1/12/82

1/18/82 to
1/25/82

2/1/82 to
2/9/8:

2/16/82 to
2/22/82

3/1/82 to
3/8/82

3/15/82 to
3/22/82

3/29/82
4/s5/82

4/12/82 to
L/19/82

4/26/82 o
5/3/82

5/10/82 to
5/17/82

5/24/82 to
6/1/82

6/7/82 to
6/14/82
6/21/82 to
6/28/82
7/6/82 o
7/12/82
7/19/82 to
7/26/82
8/2/82 to
8/9/82

8/16/82 to
8/23/82

8/30/82 to
9/7/82

1982 Annual Radiological Environmental Report

AIR PARTICULATES AND CHARCOAL FILTER:

i/Cu. ter ta)

DLC
Contractor

b (D

0.038 = 0.003
0.042 £ 0.004
0.034 = 0.004
0.020 £ 0.003
0.029 ¢ 0,004
0.012 ¢ 0.003

0.026 = 0.003

0,023 = 0.003

0.026 = 0.003
0.028 2 0.003
0.020 = 0,003
0.020 = 0.003
0.027 = 0.003

0.025 = 0.004
0.026 = 0.003
0.034 = 0.004

0.021 = 0.003

0.027 2 0.003

DUQUESNE LICHT CUMPANY

TABLE III.6

QUALITY CONTROL RESULTS
COMPARABLE SAMPLES

DLC

- Q€

Lab (1

0.042 = 0.003

0.043

0.039

0.025

0.034

0.013

0.027

0.030

0.029

0.038

0.027

0.028

0.029

0.025

0.029

0.027

0.027

0.030

+ 0.003

: 2.003

: 0.003

t 0.003

: 0.002

+ 0.002

+ 0.003

: 0.002

: 0.002

¢ 0.002

t 0.002

: 0.003

¢ 0.002

: 0.003

z 0.002

: 0.002

Sample Date

1/12/82 to
1/18/82

1/25/82 to
2/1/82

2/8/82 to
2/16/82

2/22/82 to
3/1/82

3/8/82 to
3/18/82

3/22/82 to
3/29/82

4/5/€2 to
4/12/82

4/19.82 to
4/26/82

5/3/82 to
5/10/82

5/17/82 to
5/24/82

6/1/82 to
6/7/82

6/14/82 to
6/21/82

6/28/82 to
7/6/82

7/12/82 to
7/19/82

7/26/82 to
8/2/82

8/9/82 to
8/16/82

8/23/82 to
8/30/82

9/7/82 to
9/13/82

Air lodine
oC1/Cu. Meter

DLC
Contractor

Lab (1)
< 0.01
< 0.01
< 0.008
< 0.009
< 0.01
< 0.009
< 0.009

< 0.01

< 0.009
< 0.01

< 0.01

1A

0.009

A

0.01

A

0.01

0.01

IA

A

0.01

IA

0.01

TABLE III.6
(Page | of 4)

bLC - QC
Lab (1)
< 0.015
< 0.021
< 0.017
< 0.620
< 0.022
< 0.022

< 0.020

< 0.022

< 0.010
<0.018
< 0.028
< 0.028
< 0.016

< 0.010
< 0.020

< 0.019
< 0.019

< 0.040

(1) Uncertainties are hased on cocuating statistics and are specified at the 95% confidence {nterval.
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Section III

e te

9/13/82 to
9/20/82

9/27/82 to
10/4/82

10/21/82 to
10/.8/82

10/25/82 to
i1/1/82

11/8/82 to
11/15/82

11/22/82 to
11/29/82

12/6/82 to
12/13/82

12/20/82 to
LT ee

AIR PARTIC

A*r,?-ra&gu;gtco
pCL/Cu. ter (Reta)

DLC
Contractor

N .
¢.018 ¢ 0.003
0.025 = 0.003
0.025 + 0.003
1.040 ¢ 0.004
0.034 = 0.004
0.021 2 0.003
0.027 = 0.003

0.020 = 0.003

LIGHT OMPANY

i982 Annual Radiological Environmental keport

TABLE III.6
QUALITY CONTROL RESULTS

CHARCOAL FILTER:

DILC - QC
Lab (1)

0.020 = 0.002
0.031 ¢ 0.003
0.023 ¢ 0.002
0.035 = 0.003
0.034 = 0.003
0.027 = 0.002
0.030 = 0.003

0.026 ¢ 0.002

e te

9/20/82 to
9/21/82

10/4/8% to
10/14,32

10/18/82 to
10/25/82

11/1;%2 to
11/8/32

11/15/82 to
11/22/82

11/29/82 to
12/6/82

12/13/82 to
12/20/82

12/27/82 to
1/3/82

COMPARABLE SAMPLES

lodine
pétsau. Meter

DLC
Contractor

~lab (D
< 0.009

< 0.009

< 0.009
€0.91

<€ 0.006

< 0.01
<o0.01

€ 0.01

(1) Uncertainties are based on counting statistics and are specified at the 95X confidence interval.
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Section I1I

sample Date

January
(12/28/81 to 2/1/82) betiis
(12/28/81 to 2/1/82) Teledyne

Magsch
(3/1/82 to 3/29/82) Bettis
(3/1/82 to 3/29/82) Teledyne

May
(5/3/82 to 6/1/82) Bettis
(5/3/82 to 6/1/82) Teledyne

July
(6/28/82 to 7/26/82) Bettis
(6/28/82 to 8/2/82) Teledyne

September
(8/30/82 to 9/27/82)

November
(11/1/82 o 11/29/82)

LLD Lower limit of detector.

(1)

Uncertainties are based on counting statistics and are specified at the
- = Apalyses not performed nor required.

DUQUESNE LIGHT COMPANY
1982 Annual Radiological Environmental Report

TABLE I1Il.6
QUALITY CONTROL 3

AIR PARTICULATES (pCi/m )

DLC
Contractor
Nuclide Lab (1)
Be~7 0.105 = 0.016
0.018 ¢ 0.013
LLD

0.083 = 0.016
LLD

0.113 ¢ 0.011
LLD

0.137 2 0,018
LLD

Be-7 0.076 = 0.029
Others LLD

Be-? 0.086 + 0.019
Others LLD

TABLE IIl.é6
(Page 3 of &)

LLD

0.080 = 0.030
LLD

0.18 = 0.03
LLD

0.090 ¢ 0.016
LLD

0.045 = 0.018
LLD

¢ 057 = 0.016
LLD

952 confidence interval.




Section II1

Sample Date
January

(12/28/81 to 2/1/82) qC Lab
(12/28/81 to 2/1/82) Contzgcter

March
(3/1/82 to 3/29/82) QC Lab
(3/1/82 to 3/29/82) Cong:ctor

May

(5/3/82 to 6/1/82) QC Lab

(5/3/82 to 6/1/82) Contractor
Lab

July
.6/28/82 to 7/26/82) QC Lab
12/28/82 to 8/2/82) Cong‘c:ot

September
(8/30/82 to 9/27/82) QC Lab

(8/30/82 to 9/27/82) Cmgr.tot
November

(11/1/82 to 11/29/82) QC Lab
(11/1/82 tec 11/29/82) c“ggeut

LLD Lower limit of detector.

DUQUESNE LIGHT COMPANY
1982 Annual Radiological ilvironmental Report

TARLE [I1.6
QUALITY CONTROL 3
AIR P C S (pC
DLC

Contractor
Suciide -t (L)
3e~7 0.105 = 0.016
K=l 0.018 = 0,013
Others LLD
Others LD
Be-7 0.113 = 0,011
Others LLD
Be~7 0.137 = 0.018
Others LLD
Be-7 0.076 = 0.029
Others LLD
Be~7 0.086 = 0.019
Others LLD

TABLE II1.6
(Page 3 of &)

DLC = OC
2k (1)

0.081 = 0.008

LLD

0.080 ¢ 0.030
LLD

0.18 = 0.03
LLD

0.090 = 0.016
LLD

0.045 = 0.018
LLD

0.037_! 0.016
LLD

(1) Uncertainties are based on counting statistics and are specified at the 35% confidence iaterval.
« = Analyses not performed nor required.

=20



Section III DUQUESNE LIGHT COMPANY TABLE I1I.6
1982 Annusl Radiological Ecvironmental Report (Page & of &)

TABLE I1I.6
QUALITY CONTROL

AIR PARTICULATE AND CHARCOAL FILTER -JCOHPAMILE SAMPLES
LOCATION 30 - (pCi/m’)

DLC
Contractor DLC - QC
Sawple Date Nuclide Lab (1) Lab (1)
lst Quarter Composite

12/28/81 to 3/29/82 Sr-89 < 0.0012 < 0.0012
Sr-90 0.0002 = 0.0001 < 0.00019%
3rd Quarter Composite Sr-89 < 0.0014 < 0.00086
6/ 28/82 to 9/27/82) Sr-90 0.0002 ¢ 0.000: < 0.00015

(1) Uncertainties are based on counting statistics and are specified at the 95% confidence interval.




Section III DUQUESNE LIGRT COMPANY TABLE III.7
1982 Annual! Radiological Environmenta! Report (Page 1 of 2)

TABLE III1.7
QUALITY CONTROL DATA

QC Sample Comparisons
(All Analyses in gCl_/ﬁ

Saample Type DLC
and Independent Contractor DL Q€
Sample Date Ident. No. Analysis Lab () Lab (1) LR
2 24-82 53-239 Water: Sr-90 9.9 = 0.4 9.6 £ 0,7 9.8 3 1.8
I-131 2.1 ¢ 0.4 4.6 2 0.2 4.9 £ 0.7
Co=60 16 = 8 19.4 = 5.7 15 + 6
Cs=134 23 10 19.3 = 6,3 17 ¢ 5
Ce=137 359 34.3 2 6.2 30 6
2-24=-82 $3=-240 Water: Hel 1050 = &0 1210 ¢ 100 1020 = 210
5-19-82 53=241 Water:  Sr-85 5.3 £ 1.0 5.0 ¢ 3.1 4.0 = 2.2
Sr-90 19.8 : 0 1521 16 = 2
Teldl 1622 181 1621
Co=58 28 : 8 336 38 8
Co=-60 19 8 19.1 = 5.5 20 £ 7
Ce-137 21+ 8 18.6 ¢ 6.3 21 :8
5=19-82 53=242 Water: H=3 1230 ¢ 60 1250 + 100 1600 = 230
8-18-82 53-243 Water: Sr-90 25.4 ¢ 0.6 21 = 1.0 25 ¢ 2
I-131 4.7 2 1.3 7.7 2 0.3 121
Fe=59 40 £ 20 30.3 ¢ 11.5 26 = 14
Co=60 29 9 28.6 = 2.9 3329
Ca~134 18 2 3 15.5 = 6.4 107
Ce=137 23 27 27.6 ¢ 6.1 288
8-18-82 53-244 Water: Hel 1260 = 60 1270 ¢t 100* 1230 + 230
11-10-82 53=245 Water Sr-89 10 ¢ 2 lé =5 9.8 = 2.2
Sr=-90 26 £ 0.5 26 = & 15 =22
I-131 172 11 16 = 1 17.7 = 0.9
Co=~58 36z 8 35.6 ¢ S 30:8
Co=60 25 8 29.3 ¢ S, 317
Cs=-137 27 38.% = 5.8 oY
11-10-82 53-246 Water: H-3 1260 = 60 1270 = 100 1360 = 280

(1) VUncertainties are based on counting statistics and are specified at the 95% confidence interval.

. Based on reanalysis, the first :nalvsis, although in general agreement with the QC Lab appeared to

be biased high.

B e



Section III DUQUESNE LICHT COMPANY TABLE 1I1.7

1982 Annual{ Tadioclogical Environmental Report (Page 2 of 2)

TABLE 1tI1.7
OUALITY CONTROL DATA

OC Sample Comparison:
(ALl Analvses in pCi/1)

Sample Type DL
and Independent Contractor PLC - OC
Sample Date Ident. No. Analys s Lab (1) Lab (1) Lab (1)
2-14-82 32-222 Miik:  Sr-89 9.3 2 1.5 10 2 4 9.7 & 2.2
Sr=90 14.1 ¢ 0.6 131 16 22
1-131 19.8 2 0.4 2321 19 ¢ 2
Cs=134 145 15.4 ¢ 4.2 9.1 2 6.2
Cs=1137 38 =5 35.6 ¢ 5.3 W=z 5
§=i2-82 52-223 Milk: Sr-89 5.0 ¢ 2 4.0 ¢ 1,2 < 3.0
Sr=90 19.4 ¢ 0.5 6t 1 # 192
I-131 5.2 ¢ 1.0 5.8 £ 0.2 3358 1.2
Cs=134 19 ¢ 4 19.6 ¢ 4.9 187
Cs=137 2 29.5 = 5.2 33:8
3=13-42 52-224 Milk: Sr-89 5.0 2 2 6.1 ¢ 2.9 3.8 ¢ 2.6
Sr=90 21.0 ¢ 0,6 15 ¢ 1.0 20 s 2
I-131 3.4 2 0.4 4,3 2 0.2 5.9 2 0.7
Ce~-134 22 x4 11.7 2 6.3 69
Cs=137 25 2 & 28,3 £ 6.3 3228
L=l0eg 5222 Milk: Sr-89% 12212 15 2 28 7.1 2 2.5
Se=50 20.8 = 0.6 16 = 2 152
I-131 3.5 = L 1221 12:.6 2 1.4
Cs=-134 21 27 18,6 ¢ S 15 £ 7
Cs=137 34 24 4e.l 2 5.7 %z

(i)

-

Uncertainties are based on counting statistics and are specified at the 95% confidence interval.

Based on reanalysis, the first analvsis, although in general agreement with the U Lab appearel to

he bSiased low.

Although the Contractor Lab and the Q.C. Lab results are not in zood agreement, both the 0.C. Lab and
the Contractor Lab are in 200d agreenent with the Independent lab.




SECTION III DUQUESNE LIGHT COMPANY
1982 Annual Radiological Environmental Report

7. Nuclear Regulatory Commisssion (NRC) Program

The Nuclear Regulatory Commission (NRC) also conducted a
surveillance program in the vwicinity 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 1s performing satisfactorily. In addition, three
(3) 1independent 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 Interiaboratory Cross Check
Program, the Environmental Monitoring Program for 1982 is
acceptable with respect to both accuracy and measurement.

Standard Requirements and Limitations for Radiclogical and
Other Effluents

The Shippingport Atamic 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 bo h 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 radiocactive and other
effluents. Limits noted in Department of Energy (DOE) Orders
5484.1 and 5480.1, Ohio River Valley Water Sanitation
Commission (ORSANCO) 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
Environmenta® Re:zources Industrial Waste Permit #0472205, and
Pennsylvania Uspartment of Environmental Resources

Radiocactive Gaseous Discharge Permit are observed and
followed.




SECTION III DUQUESNE LIGHT COMPANY
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C. 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, 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 #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
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.

There were two (2) analytical results of environmental
samples during 1982 which exceeded Beaver Valley Power
Station reporting levels and are summarized in Table III.S8.
The surface water tritium results were attributable tc Beaver
Valley discharges; however, the releases were well below
limits noted in 10 CFR20.

«25=
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TABLE III.8
Anomalous Measurements* During 1982

Environmental Site Reporting Level Found

Sample Date Media Location —Level = (Analyt. Results)
3rd Quarter Tritium in Surface 2A 1390 pCi/1 1570 pCi/1
1982 Water (1)
4th Quarter Tritium in Surface 2A 1390 pCi/1 2580 pCi/1
1982 Water (1)
NOTE (1): Attributable to BVPS releases. (There were no releases which

exceeded effluent limits for tritium as identified in 10 CFR

20).

* Measurements which exceed the reporting levels in the Beaver Valley Power
Station Environmental Technical Specifications.

-26=



SECTION IV DUQUESNE LIGHT COMPANY

Iv.

1982 Annual Radiological Environmental Report

MONITORING EFFLUENTS

Monitoring of Liquid 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 makeip 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 OChioc River using
discharge points shown in Figure 4.1. Figures 4.2 through
4.5 are schematic diagrams of 1liquid flow paths for
Shippingport and Beaver Valley respectively. The following
four (4) tables summarize radioactive liquid effluents at
both the Shippingport and Beaver Valley Power Stations:

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

Table 1IV.A.2 - Effluent Treatment, Sampling, and Analytical
Procedures - Beaver Valley

Table 1IV.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

2=
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TABLE IV.A.1
1. Effluent Treatment, Sampling and Analytical Procedures - Shippingport
Treatment, Sampling Standard and/or
Effluent Type and/or Monitoring Analytical Procedures
(a) Steam System Directed to radwaste system if Secondary water is sampled ‘or
81owdown radfoactive. Normally directed any radioactive contamination.
to discharge channel where it A 1000 ml sample counted in a
is diluted by circulating cooling multichannel analyzer for 10
water. minutes for gross activity.
The counter can measure a
minimum detectablejactivity
(MDA) of 8.4 x 107" uCi/ml.
(b) Radioactive Collected, segregated and A 3000 ml sample is counted for
Waste Liquids processed as one of two types gross activity. The counter
of 1iquid wastes: can measure a minimum detgctable

activity (MDA) of 4 x 107" uCi/ml.
(a) special waste
(b) radicactive waste

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

TABLE 1V.A.2

1. Effluent Treatment, Sampling and Analvti

Treatment, Sampling Standard and/or
Lffluent Type and/or Monitoring Analytical Procedures
(a) Steam “ystem Recycled or directed to Radwaste If discharged, procedures adhere
Blowdown System for discharge. to Technical Specifications.
(b) Radioactive Concentration of radiocactive Procedures adhere to requirements
Waste materials released in waste of Technical Specifications.

effluents shall not exceed
values specified in 10 CFR 20,
Appendix B, Table II for
unrestricted areas, and the
Environmental Technical
Specifications.

=3
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2. Results: Shippingport

(a)

(b)

Effluent Type

Steam System
Blowdown

Radioactive
Waste Liquids

2. Results: Beaver Valley

(a)

(b)

Effluent Type

Steam System
Blowdown

Radicactive
Waste Liquids

TABLE IV.A.3

Results for 1982

The boilers we : periodically blown down.
The boilers are sampled prior to each blowdown.

There was no radioactive liquid discharged in
1982.

Since Shippingport first went into operation
in 1957, the total activity of liquid waste
discharged each year has decreased more or
less continuously from a high of 0.33 Ci in
1965 to a low of less than 0.001 Ci in the
years 1974, 1975, 1976, and 1977. There was
no radiosctive liquid discharged in 1978,
1979, 1960, 1981, or 1982.

TABLE IV.A.4

Results for 1982

The Steam System Blowdown was recycled or
directed to the Radwaste System where it was
monitored and discharged. Radioactivity was
detected in the blowdown system during a
primary to secondary steam generator tube leak
("C" Steam Generator: 7/22/82 to 8/27/82).
This liquid was released 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 1982.
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MONITORING EFFLUENTS

Monitoring of Airborne Effluents

B8

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 naturally-occurring
uranium impurity. This material could become
airborne from reactor coolant sampling coperations

and from maintenance and overhaul operations which
require opening the system or working on contamina-
ted components removed from the system. Stringent
radiologir 2l controls which have been developed
during 25 yeirs 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
airbcrne 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
radioactivity 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, is passed through high-

efficiency particulate air filters. These filters
are routinely serviced, changed, and tested in-
place.

=35
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The principle environmental release point for the
Shippingport Atomic Power Station is the
containment ventilation exhaust. This point is
continuously monitored, and analyses are performed
on charcoal cartridges weekly for I-131 and monthly
for 1I~133 and I-138. Additionally, weekly
continuous air samples are obtained on fixed filter
papers which are analyzed weekly for gross beta,
and composited mcnthly 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 obtained and analyzed
for tritium.

-36=-
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MONITORING EFFLUENTS

a,

Shippingport Atomic Power Station {zontinued)

Reactor plant exhausts from the Decontamination
Room, Sample Preparation Room, Radiochemistry
Laboratory, Gasecus 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.

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 radicactive waste disposal system at
Shippingport.

Beaver Valley Power Station (BVPS)

The Beaver Valley Power Station identifies isotopes
according to the Environmental Technical
Specifications and Regulitory 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 aoble gases, iodines, and particulates.
Figure 4.7 shows the gaseous radwaste system at
Beaver Vallev 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 amnalyzed on a
monthly basis. Analysis is also done on charcoal
cartridges for 1I-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 monthly for gross alpha
determinations and quarterly for Sr-89 and Sr-90.
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IV. MONITORING EFFLUENTS

2. 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 radiocactivity.
Reactor plant exhausts from the Decontamination
Room, Sample Preparation Room, Radiochemistry
Laboratory, and Compacting Station are also
equipped with high efficiency particulate air
filters, and are continuously monitored for
radicactive particulates by the use of fixed filter
monitors. Exhausts from the Gaseous Waste System
are filtered and sampled for radiocactivity 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.

b. Beaver Valley Power Station

Radicactive 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
from the degasifier vent chillers contain primarily
hydrogen and water vapor. A small amount of
nitrogen and traces of the radioisotopes xenon,
krypton, cobalt, and iodine are also present in the
gaseous effluent.
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SECTION 1V
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 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 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 gasecus 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 tecp of the cooling tower. The radicactivity
levels of the stream are monitored continuously.
Samples are also taken to determine the rate of
activity released to the atmostphere. Should the
radioactivity 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 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
radicactivity 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.
Upoiw @ 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 charcoal 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 3 x 10~/ ,Ci/cc -
Decay Tank Discharge of Gas Sample *
Gas from Prior to H-3 2 x 10~7 uCi/ce
Decay Tank Discharge
Gas from Prior to C-14 1 x 10-7 uCi/ecc
Decay Tank Discharge

A gas sample of measured volume is counted in a multi-channel

analyzer for 10 minutes for gross activity.
a minimum detectable

The
activity (MDA) of 3 x 10°

cunter has
uCi/cc for

the predominant nuclide of Xe-133.

wliily
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MONITORING EFFLUENTS

3. Analytical Procedures for Sampling Airborme Effluents (continued)

Air Exhausts
Sampling Typc of
Sample Tvpe Frequency Activity Analysis Dectectable Limits
) Air from the Plant Ventilation Coatinuous Gross Camma 1.2 x 10°6 vCi/cc (Gas,
Exhaust Effluent Stream Channel 8 ORMS)*
s x 10719 ue1/ce
(Particulate; Chamnel 12
ORMS) *
) Particulate Filter in Plant Continuous Gross Beta 2R 1.0.16 uCi/ce
Ventilation Effluent Stream Weekly Sample (Particulate)
Particulate Filter in Plant Continuous Principle Gamma l x 10-1“ uCi/ecc

nation Room, Sample Preparation
Room, Radiochemistry Laboratory,
and Compacting Station.

(Weekly if Gross
Beta > 1 x 10 13)

Ventilation Effluent Stream Monthly Composite Particulate
(Weekly 1if Gross
Beta 2 1 x 10713)
Particulate Filter in Plant Continuous Gross Alpha 2 x 10-15 uCi/ce
Ventilation Effluent Stream Monthly Particulate
«lé
Particulate Filter in Plant Continuous  Sr-89, Sr-90 5 x 107" uci/ml (Sr-89)
Ventilation Effluent Stream Quarterly - 10-16 WCi/ml (Sr=-90)
Particulate

(3) Charcoal Cartridge in Plant Coutinuous I-131 1 x 10-13 uCi/ml

Ventilation Effluent Stream Weekly

Charcoal Cartridge in Plant Monthly 1-133, I-135 1 x 107 wci/m1 (1-139)

-l

Ventilation Effluent Stream Monthly | x 10 12 WCi/ml (I-135)
(4) Evacuated Bomb Sample In Monthly 33 2 s 10-7 uCi/ml

Plant Ventilation Effluent

Stream
(5) Particulate Filter in Reactor Continuous Gross Beta 1x 20-1“ uCi/ce

Plant Exhaust from Decontami- Weekly Particulate

nation Room, Sample Preparation

Room, Radiochemistry Laboratory,

Gaseous Waste System, and

Compacting Station.

Particulate filter in Reactor Continuous Principal Gamma l x 10-1“ uCi/ce

Plant Exhaust from Decontami- Monthly Composite Particulate

ORMS - Operational Radiation Monitoring System

* Although the ORMS Channels have no specific function as far as effluent monitoring and reporting

is concerned, these two (2) channels are being listed for information purposes. It is also noted
that these channels provide alarm func®ions in the Main Control Room when levels of 1.2 x 1078
uCi/cc are reached on Channel 8, or [ x 10-2 uCi/cc on Channel 12. Additionally, they shut the
veutilasion system butterfly valves when levels of 1.2 x 10~° uCi/cc are reached on Channel 8 or
1 x 107/ uCi/cc on Channel 12.

- 5=
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IV. MONITORING EFFLUENTS

4. Results
a. Shippingport Atomic Power Station

Analyses for the particulate eirborne 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 snowed naturally occurring radiocactivity
tyrical of "backgruwsd air"  and nuclides
atiributable to woridwide fallout from nuclear
weapons testing. During 1982, there were three
instances where activity, attributable to plant
operations, was measured.

In the first instance, Cobalt-60 activity was
measured in the Decontamination Room Waste Receiver
Exhaust. The <total amount cf Co-60 activity
released was 0.000000000663 curies at a
concentration of 1.54 x 10-13 uCi/ml. In the
second instance, 0.000000000157 curies of Co=-60
activity was released from the Decontamination Room
Waste Receiver Exhaust at a concentration of
1.43 x 10-1 uCi/ml. In the third instance,
Cobalt-60 activity was measured in the Reactor
Plant Main Ventilation Exhaust. The total amount
of Co-60 activity released was 0.000000298 curies
at a concentration of 4.76 x ldlsuCi/ml.

Radiostrontium anilyses of quarterly composite air
filter samples showed Sr-89 and Sr-90
concentrations in air which were at or near the
minimum detectable conientrations of 5 x 10-14
uCi/ml, and 1 x 107" uCi/ml, respectively. The
levels cof Sr-89 and Sr-90 observed were extremely
low and are typical of "background air"
-adiostrontium levels. Also tritium and carbon-14
gaseous releases in the effluents were estimated
based on analyses of primary coolant and found to
be below the predicted levels presented in the LWBR
Program Environmental Impact Statement.

There were thirteen (13) releases of gaseous
radiocactivity from the Shippingport Atomic Power
Station during 1982. The total gaseous
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radioactivity released from the Shippingport Atomic
Power Station during 1982 was approximately 0.00154
curies of Xe-133. The amount of radioactivity
released from the Shippingport Atomic Power Station
during 1982 was extremely small and had a
negligible effect on the environment as shown in
Section V.6.

Beaver Valley Power Station

Gaseous 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 Semi-Annual Effluent Reports for
1982.

b
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TABLE V.A.1l
CONSOLIDATED RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

me

Sample Sample Analysis
Type of Sample Points Sample Point Description Sample Frequency Preparation frequency
- d
1. Air Particulate 13.  Meyer's Farm Continous Sampling Weekly Coq;osiu( )
and Radioiod’ne 30 Shippingport, PA. (s.5.) with sample collect- ) ~
46.1 Industry, PA (Tire Co.) tion at least Monthly Composite
32 Midland, PA (5.5.) weekly. (d)
48(a) Weirtaw, WV (a Quarterly Composite

51 Aligquippa, PA 5.5.)
47 tast Liverpocl, OH

21 Brunton's Farm

28 Sherman's Farm

298 Beaver County Hospital

2. Direct 30 Shippingport, PA (S.5.) Continous Quarterly “)) y-Dose

Radiation 13 Meyer's Farm (1o} Annually
46 Industry, PA (Church)
32 Midland, PA (S.S5.)
48(a) Weirton, WV (a)
45.1 Raccoon Twp, PA Kennedy's Crars.

ANVAROD LHOIT ANSANDNQ

310day TvauswmuoljAug TvavSotoypwy [wnuuy I861

(
e 51 Aliquippa, PA (5.5.)
1 47 Fast Liverpool, OH ——
pich oL (k)
70 West. Bvr. School 80 Raccoon Park Continuous Quarterly y-Dose
28 Sherman's Farm 81 Southside School (TLD) Annually
71 Brighton Twp. School 82 Hanover Municipal Bldg.
7z Logan School 83 Mill Creek Rd
2¢3 Beaver County Hospital 4 Hooks town
73 Potter Twp. School 84 Hancock Co. Children Home
74 Comm. Col-Center Twp. 85 Rts. 8 & 30 Intersection
75 Holt Road 86 E. Liverpool Cahills House
76 Raccoon Twp. School 92 Georgetown Rd.
77 Green Garden Rd (Wayne's) 87 Calcutta Road
59 1Irons 88 Midland Heights
78 Raccoon Mun. Bldg. 89 Ohioville
21 Brunton's Farm 90 Fairview School
79 Rt. 18 & Rt. 151 10 Shippingport Boro, PA
15 Georgelown 45 Mt. Pleasant Church
46.1Industry PA Tire Co. 60 Haney's Farm
91 Pine Grove Rd and Doyle Rd. 93 Sunset Hills, Midland
94 McCleiry Rd, Wilsom 95 McCleary Rd, Hollie Williams

$.S. - Substation

I
T'V'A 378V1
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TABLE V.A.1
CONSOLIDATED RADIOLOGTCAL ENVIRONMENTAL MONITORING PROGRAM
(Continued)

Analysis
Frequency

Sample
Preparation

Monthly Couposite of

Composite Samples(j) Nockly Saeple (d)

Quarterly Composite

Quarterly

Heekly Composite of
Daily Sample (d)
Monthly Composite (d

Quarterly Composite ‘d)

Semiannual
Weekly sanple from
Searight's only

Biweekly (grazing)
Monthly (indoor's'?

Monthly

mce
Sample
Type of Sample Paints Sawple Point Description Sample Frequency
3. Surface 49.1 Arco Polymers (a) Intermittent
Hater o Povnstream (Hidland)Crucible
Collected Weekly
3 Shippingport Atomic Pover Heekly Grab
Station Discharge Samples Only
49(a) Montgowery Dam
(tpstrcam
2A Dounstream BYPS Outfall
5 fast Liverpool (raw water) Daily Grab Sawple
Only - Collected Weekly (j)
t. Grouwhaater 13 Meyer's Farm
14 Hookstowun, PA
15 Georgetovn, PA
n Shippingport Boro Quarterly
3. Drirking 4 Midland, PA (Midland Water) lntemlttent(e)
Treatment Plant) Sample Collected
Heekly
5 fast Liverpool, OH (Fast
Livespool Hater Treatment
Plant
6. Shoreline 2A Dowms tream BVPS Outfall Semiannual
Sedivent
3 Vicinity SAPS Discharge
19 Upstream Side of Montgomery
Dam (a)
50 Upstream side of New Cumberland
. Dam
T 25 Searight’s Dairy weekly (9
(A Allison
62* Lyon
66* Straight
69* Collins Biweekly (g)
96 (a)  Windshewer wWhen animals are
97+ Doug lass on pasture;
98* Foxall (Hammond) monthly at other
99* Langiich tunes.
27 Brunton's Dairy (h) Monthly
294 Nicol's Dairy (h)

*Additional dairies required by Envi

selected when milk is available b + haghest deposition factors.

atal Technical Specification 3.2.1.D.2.

(b)
Analysis

Gross 8
Gross =
y-Scan
Co-60, H-3
Sr-89, Sr-90

y-scan, Gross g
Gross a, H-3

y-scan, 1-131

Gross a, Gross g

H-3, Co-60, Sr-89, 90

y - scan, Gross g

Gross a
Uranium Isotopic
Sr-89, 90

1-131

Yy - scan
Sr-89, 90
1-131, Cs-137

Y - scan
Sr-89, %
I-131, Cs-137

In addition to Searight's (Site 25), three dairies are

Sites 27 and 29A are required for the Shippingport program.

*
.

jioday (WIUAMUOITAUE TROIEOTOIpWY Tenuuy 786
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8.

1G.

.

T/pe of Sample

Fish

Food G ups "’-.li‘!p. )
(Georg. )
(Indus.)

feedstuff and
Cammer Furage

Sotl

mc
Sample
Points

2A
49(a)

10
15
16
14(a)

25

13

46

32
48(a)
51

47

21

22
29A

TABLE V.A.I

CONSOLIDATED RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

(Cont inued)

Sauple Point Description

Vicinity of BYPS #1
Station Discharge und
Shippingport Dis. Sta.
Upstream Side of
Montgomery Dam

(Three locations within
5 miles Selecled by
Cowpany)

Heivrton, WY

Searight's Dairy Farm

Heyer's Farm
Shippingport, Pa.
Industry, Pa.

(Horth of Site) Midland
Heirton, W. Va.
Aliquippa, Pa.

E. Liverpool, Oh.
Brunton's Dairy

South of BVPS Site
Nichol's Dairy

Sample Frequency

Semiannual

Annuval at
harvest if
available

Monthly
Quarterly

fvery 3 yecars
1982, 1985, etc.)

Sample Analysis
Preparation Frequency

Composite of edible
parts by species (i)

Conposite of each
sample species

Honthly
Quarterly Composite

12 Core Samples
3" Deep (3" Dia.
at each location
{approx. 10'
radius)

Fnalysis

(v)

y-scan on edible
portions

yoscan
1-131 on green
Yeafy veyetables

j -Scan
Sr-90

y-Scan

Sr-90

Gross 8

Gross a

Uranivm Isotopic

$

Y = A NOLZ

ANVAWOO 1HOIT 3NSIN0NG

j10d@y [VIUSWLOATAUF TeDTBOTOLPRY [enuULY 7861

1°v*a 378V1



SECTION V - A DUQUESNE LIGHT COMPANY

1982 Annual Radiological Environmental Report

Notes:

(a)

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

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(1)

(1)

(k)

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 activity exceeds the reporting level of 0.S3pCi/m3.

Analysis ccmposites 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 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 frcm 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 wach 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 wmixed 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 location.




SECTION V - A DUQUESNE LIGHT COMPANY
1982 Annual Radiological Environmental Report

Additional Notes:

-- Sample points correspoiid 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.

~56=




ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility Duquesne Light Company  Docket No. __ Se=-334
Location of Facility Beaver, Pennsylvania  Reporting Period __Annual 1982
) “{tounty, State) BN o

Analysis and 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 an (f) **Mean (f; Reported .
(Unit of Measurement) Per formed (LLD) - _ **Range ____Distance and Directions **Range /"%__ﬂ__ﬁgs_q_g@_t_s_'_:"___q,o
S gty ‘ S Ll Weirton, @
No. 48 "
‘ 5
Air Particulate Gross (519) 2.5 26(519/519) Aligquipps, PA No. 51 27(52/52) 27(51/51; o 5
and Radioiodine Beta (10-49) 8.5 miles - ESE (11-42) (12-49) &
(x10-3pCi/Cu. M.) &)
Sr-89 (40) 2 Lo -- - - 2
Sr-90 (40) 0.1 0.21(19/40 Sherman Dairy No. 28 0.30(2/4) 0.20(2/4) 0 o
(0.12-0.36 (0.30-0.31) (0.16-0.24) 5
e
. 1-131(519) 10 Lo - - - v OE-
I Gamnma (120) S
Be-7 20 106( 120/120) East Liverpool No. 47  114(12/12) i12(12/12) 0 -
(45-215) 6.5 miles - W (63-200) (63-187) -
s
K-40 10 39(21/120) Meyer's Farm No. 13 81(2/12) 50(3/12) 0 ~
(15-131) 1.6 miles - SW (31-131) (2.-88) n
Cs-137 0.6 1.9(4/120) Weirton, WV No. 48 1.9(1/12)  Same as 0 3
(1.1-1.9) 20 miles - SW - High Location 2
Lo
Ra-226 10 29(1/7120) Weirton, WV 0. 48 29(1/12) Same as 0 »
20 miles - SW - High Location o
o
Th-228 1 2.9(8/120) Midland, Pa. No. 32  4.3(1/12) WD 5
(1.6-5.9) 0.9 mile - NNW -~ -- - 9‘
Others Table V.A. (o ' - - - ! -

% Nominal Lower Uimit of Detection (LLD) W ke Do e T T S T e W
** Mean and range based upon detectable measurements only. Fraction of detectable measurements at s
v. pecified locations is indicated in parenthes f
e Nor(v;::;:‘x r:;))ortea measurements are defined in Regulatory Guide 4.8 (December 1575) and the Beaver Valley Power Station Technical S:eciﬂc:t?;ni )
x

ANVAROD 1HOIT aANS3ndAa Y = A ROI1D3S
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ENVIRONMENTAL RADIOLOGICAL MUNITORING PROGRAM SUMMARY

Name of Facility Dugquesne Light Company  Docket No. __._S‘Qf?_}[‘__"_“___
Location of Facility Beaver, Pennsylvania  Reporting Period ___Annual 1982
— (lounty,State] . "
Analysis and Lower Limit Number of
Medium or Pathway Total Number of All Indicator locations Location with Highest Quar. Mean Control Locations Nonrout in
Sampled of Analysis Detection i Mean () “Name an (f) **Mean (T) Reported
(Unit of Measurement) Performed  (LLD) **Range _____Distance and Directions **Range **Range  measurements*tt
SO e T Montgomery Dam
No. 49
Sediment Others Table V.A. Lo -- - - -
(pCi/9)
(dry weight) U-233 (8) 0.01 0.44(8/8) Montgomery Dam No. 49 0.49(2/2) Same as 0
(cont inued) and (0.13-0.74) River Mile -- 31.0 (0.44-0.54) High Location -
U-234
u-235 (8) 0.01 0.024(6/8) BVPS Discharge No. 02A  0.034(2/2) 0.014(2/2) 0
(0.011-0.040) River Mile -- 35.0 (0.028-0.040) (0.011-0.017) -
U-238 (8) 0.01 0.34(8/8) N. Cumberland D. No. 50 0.39(2/2) 0.36(2/2) 0
(0.10-0.54) River Mile -- 54.0 (0.37-0.40) (0.32-0.40) -

*
.k
LR

::uin:':dloner Limit of Detection (LLD)
»an range based upon detectable measurements only. Fraction of detectable measurements at s

- . pecified locations is indicated in parentheses (f
Nonroutine reported mea,urements are defined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Statiom Technical Specincationi )

(Appendix B)

J10day TPIUBWUOATAUZ TeOIS0TOorpEY TPNUUY 7861
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
50-33”
_ Reporting Period Annual 1987

Name of Facility Duquesne Light Company Docket No.

Location of Facility Beaver, Pennsylvania

{Tounty,State]
Analysis and lower Limit Number of
Medium or Pathway Total Number of All Indicator Locations Location with Highest Quar. Mean Control Locations  Nonroul ine .
Samp led of Analysis Detection ** Mean (F) Name *Mean (V) an Repor ted o
(Unit of Measucement) Performed (LLD) **Range Distance and Directions **Range **Range Measurements*** b
weirton WV No. 48 4
s
Soil Gross (10) 0.3 15(10/10) 5. of Site BYPS No. 22 28(1/1) 12(1/1) U E
(oli/g ) Alpha (8.7-28) - - - -
(dry weight)
Gross (10) 1.0 37(10/10) S. of Site BVPS No. 22 SI(1/1) 32(1/1) ?
Beta (30-51) -- -- - o
o
Sr-90 (10) 0.0% 0.12(9/10) tast Liverpool No. 47  ©.21(1/1) 0.061(1/1) 0 g
(0.049-0.21) -- - - b
e
Gamma (10) oA
Be-7 0.2 0.26(2/10) Nicol Dairy No. 29A 0.31(1/1) LLD U
(0.21-0.31) pa - . E‘
K-40 0.5 13(10/10) S. of Site BVYPS No. 22 17(1/1) 13(1/1) 0 :
(10-17) -- - - g
(s-137 0.02 0.68(10/10) Midlana No. 32 1.0(1/1) 0.28(1/1) 0 g
(0.28-1.0) :
Ce-141 0.03 0.13(1/10) Aliguippa No. 51 0.13(1/1) Lo 0 .
Ra-226 0.1 2.2(10/10) Meyer Farm No. 13 3.2(1/1) 1.4(1/1) 7] o
(1.4-3.2) - o~ . "

* Nominal Lower Limit of Detection (LLD)

** Mear and range based upon detectable measurements only,

e Nov(t;pouli:? rg;;orted measurements are defined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Station Technical Specifications
pendix

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

V = A NOIlO3s
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TABLE V.A.2

DUQUESNE LIGHT COMPANY
1982 Annual Radiological Environmental Report

SECTION V = &
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY
Name of Facility Duquesne Light Company  Docket No. 5()- 714 L

V = A NO11D3S

tocation of Facility Beaver, Pennsylvania _Reporting Period Annual 1982
{County,State)
P
o
o
L]
Analysis and Lower Limit Number of o
Medium or Pathway Total Number of All Indicator Locations Location with fighest Quar. Mean Control Locations Nonroutine =
Sampled of Analysis Detection *#% Mean (f) ~Name #Mean (f) **Mean (T) Reported 2
(Unit of Measurement) Performed  (LLD) _ **Range Distance and Directions **Range **Range Measurements*** =
.
Feed and Forage Sr-80 (5) 0.003 0.047(5/5) Searight Dairy No. 25 -~ One sample 0 o
!pCi/g) (0.018-0.075) 2.4 miles - SW locat fon 4
dry *'gﬁt) -
Ganma (13) 2 2
Be-7 0.3 1.2(9/13) - -- -- 0 o O
(0.46-2.5) o:n; E,
K-40 0.5 16(13/13) -- -- -- 0 o =
(8.0-32) i e
?
Cs-137 0.03 0.062(1/13) - - - 0 ,3. S
Th-228 0.05 0.20(3/13) - - - 0 - I
(0.13-0.26) - - e - 5 O
s =
Others Table V.A. LLo - - - e 5 W
3
-
-
m
o
o
la}
"

¢'V'A T1EVL

;ntnaldlouer Limit of Detection (LLD)
an and range based upon detectable measurements only. Fraction of detectable measurements at s

2 > pecified locations 1s indicated in
uor‘n;g::;::lr:?or(ed measurements are defined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Station Technical S::ﬂ%:::::ni”
Seartght's Dairy is the only Feed and Forapge sample location, therefore, all of the data for this locati = is listed under All Indicator Locations.




ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

_50-334

Name of Facility Duguesne Light Company  Docket No. 2 o A

Location of Facility Beavert__ sylvania
ty,

Reporting Perict Annual 1982

tate]

Analysis and Lower Limit
Medium or Pathway Total Number of All Indicator Locations  Location with Highest Quar Mea Control Locations
Sampled of Analysis Detection % Mean (f) ~ Name an (f) **Mean (f)
(Unit of Measurement) Performed (LLD) _______**Range ____ Distance and Directions **Range **Range
o T Weirton, WV
No. 48
food and Garden 1-131 (8) 0.006 LLo -- - --
Crops (pii/g)
(wel weight Gamma (8)
Be-7 0.3 0.30(1/8) Shippingport, PA 0.30(1/1) Lo
- No. 10 -
K-40 0.5 3.2(8/8) Weirton, WV No. 48 6.1(1/2) Same as
(1.1-6.1) 20 miles - SW - High Location
Cs-137 0.01 0.044(1/8) Industry, PA No. 46 0.044(1/2) LD
-- 2.0 miles -- NNE -
Others TABLE V. A. - - --

* Mominal Lower Limit of Detection (LLD)

Number of
Nonrout ine
Reported

Measurement 54 ¢

3310day TeIUdWUOITAUZ TEOTBOTOTPERY TenuUuY 7861

** Mean and range based upon detectable measurements only. Ffractiun 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 RADIOLOGICAL MONITORING PROGRAM SUMMARY
Name of Facility Duquesne Light Company  Docket No. 50-334

Location of Facility Beaver, Pennsylvania  Reporting Period ___Annual 1982
Ttounty,State)

Analysis and Lower Limit Number of
Medium or Pathuay Total Number of All Indicator Locations location with Highest Quar. Mean Control locations Nonroutine
Sampled of Analysis Detection 4 Mean () Name F*Mean (f) **Mean (f) Reported
(mit of Measurement) Performed  (LLD)  **Range  Distance and Directions **Range s _ Measurements***
' R i L Brunton Dairy
No. 27

Milk 1-131 (152) 0.2 LLp --
(pCize)
Sr-89 (119) 2 Lo -- - -

Sr-90 (119) 1 4.7(119/119) Collins No. 69 9.9(18/18) 2.1(12/12)
(0.67-14) (3.0-14) (1.6-4.0}

Gamma (119)
K-40 1 1360(119/119) Pouglas No. 97 1650(10/10) 1260(12/12)

(860-1900) (1120-1900)  {1100-1540)

Cs-137 7.1(22/119) Straight No. 66 10(1/2) Lo
(4.2-11) e

Others Table V.A. Lo

ANVAWOD 1HOIT 3Axsandna
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.: Nominal Lower Limit of Detection (LLD)
.o ::vrv Mt“: range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (f)
(Az:en:?lrgl)mrted 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 Duguesne Light Company  Docket No. S50=-336 .
Location of Facility Beaver, Pennsylvania  Reporting Period Annual 1982
ounty,State)

Analysis and Lower Limit

All Indicator lLocations Location with Highest Quar. Mean Control Locations

Medium or Pathway Total Nuuber of (
Sampled of Analysis Detection ** Mean (f) Name an (f) **Mean (f)
(Unit of Measurement) Performed  (LLO) #*Range  Distance and Directions 1'_'&'25_-&“* et
rton,
No. 48
External Radiation (176) 0.05 0.18(176/176) Raccoon Mun. Bldg. 0.20(4/4) 0.17(4/9)
(mR/day) quarterly) (0.13-0.21) No. 78 (0.20-0.21) (0.16-0.18)
(44 annual) 0.05 0.17(44/44 Raccoon Mun. Bldg. 0.20(1/1) 0.17(1/1)
(0.13-0.20 No. 78 - -
Montgomery Dam
Fish Gamma (4) No. 49
(pCi/g) K-40 0.5 2.4(4/4) BYPS Discharge No. 02A 2.9(2/2) 1.9(2/2)
(wet weight) (1.7-3.3) River Mile -- 35.0 (2.6-3.3) (1.7-2.2)
Cs-137 0.01 0.029(1/4) Montgomery Dam No. 49  0.029(1/2) Same as
-- River Mile -- 31.0 -- High Location
Othe - Table V.A. Lo - - -

* Nominal Lower Limit of Detection (LLD)

Number of
Nonrout ine
Reported
Measurements***

jaoday TPiIudwuoOaTauy [ed180101pEY *[en-,xx& 7861

.k
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 2ADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility Duquesne Light Company Docket Mo. 50-334

w
™m
(9]
=
P
o
-
<
'
>

Location of Facility Beaver, Pennsylvania Reporting Pertod Annual 1982
(County,State}
Analysis and Lower Limit Number of
Medium or Pathway Total Number o1 All Indicator Locations Location with Highest (uar. Mean Control Locations Nonrout ine
Sampled of Analysis Detection % Mean (f) Name **Mean (f) **Mean (f) Reported
(Unit of Measurement) Performed (LLD) **Range Distance and Directions **Range **Range Measurements*** -
O
Montgomery Dam No. 49 -
Surface Water Gross (72) 1 1.6(1/72) BVPS Discharge No. 02A 1.6(1/12) LLD - g
(pCi/e) Alpha River Mile -- 35.0 :ca
Gross (72) 1 5.1(72/72) BVPS Discharge No. 02A 6.7(12/12) 5.2(12/12) 0 A
Beta (2.3-9.5) River Mile -- 35.0 (4.7-9.5) (4.1-6.9) 5 o
s
Gamma (72) &- 8
o ™
Ra-226 100 120(1/72) Crucible Steel No. 2.1 120(1/12) LLo Y %
= e o e ~ ® =
& Others TABLE V.A. (Lo - o~ - . b &
"" v (2]
Sr-89 (24) 1.5 Lo - - e 5 o 0
o
S5r-90 (24) 0.4 Lo -- -- - - s 8
s &
Co-60 (24)(a) 1 LLD -- -- -- . S =
= &
Tritium (24) 100 420022/24) BVFS Discharge No. 02A  1420(4/4) 150( 3/4) 2 g =
(70- 2580) River Mile -- 35.0 (220-2580) (110-210) - g
=
35
o
~
ol
(a) Co-60 analyzed by high sensitivity method.
-
* Mominal 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) g
e

“**  Nonrouti
?rou n::‘r:?orted measurements are defined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Station Technical Specifications
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Analysis and Lower Limit ” ith Highest - N mev u? -

Medium or Pathway Total Number of All Indicator Locations Location with Highest . Mean Control Locations rout ine >
Sampled of Analysis Detection an (f) Name g‘ﬂin (f) %*Mean [f) Reported het
(Unit of Measurement) Performed (LLD)  **Range ____Distance and Directions **Range  **Range  Measurementst®® »
Drinking Water 1-131 (104) 0.2 0.25(1/104) Migland Pa. No. 04 0.25(1/52) -- 0 g
(pCi/e) River Mile -~ 36.3 &
Gross (24) 0.6 LLD - - e - —

Alpha 5?

Gross (24) 1 4.7(24/24) Midland Pa. No. 04 5.0(12/12) -- 0 &

Beta (2.9-6.5) River Mile -- 36.5 (3.0-6.0) -- - 'C_D_.

o

Gamma (104) Table V.A. Lo - .- -- - ®

O

Sr-89 (8) 1.5 LLD -- - - - [

o

Sr-90 (8) 0.4 LLo -- - - . m

(0-60 (8)(a) 1 (o - - & : ;;

]

Tritium (8) 100 160 (6/8 fast Liverpool No. 5 175(4/4) - - 3

(110-270 River Mile -- 41.2 (110-270) -- - ;

3

[*¥)

orh

=

©

°

G

~

r

ENVIRONMENTAL RADIOLOGICAL MONITO-ING PROGRAM SUMMAR ¥

Name of Facility Duguesne Light Company  Docket No. _ 50-334

location of Facility Beaver, Pennsylvania
(s

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

-
LA
LR

Nominal Lower Limit of Detection (LLD)

Mean and range based upon detectable measurements only.

a __ Reporting Period Annual 1982
ounty,State)

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

Nonroutine reported measurements are defined in Requiatory Guide 4.8 (December 1975) and the Beaver Valley Power Station Technical Specifications

(Appendix B)
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Medium or Pathway Total Number of All Indicator locations
Sampled of Analysis Detection * Mean (f)

(Unit of Measurement) Performed  (LLD} ~ **Range
Ground MWater Gross (16) 2 LLD
(pCi/1y Alpha
pCi/1 Gross (16) 1 3.0(15/16)

Beta (1.2-5.3)

Gamma (16) Table V.A. teo

Tritium (16) 70 150(11/16)

(90-210)

*
L
L E

Name of Facility Duquesne Light Company  Docket No.

Location of Facility Beaver Penn_silggu
tounty, State]

Analysis and Lower Limit

Nominal Lower Limit of Detection (LLD)

Mean and range based upon detectable measurements only.

{Appendix B)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

IR

ounty

Reporting Period

Location with Highest
~ Name

Hookstown Pa. No. 14
I miles -- WSW

Georgetown Pa. No. 15
4.6 miles -- WNW

30-334

__Annual 1962

Quar. Mean Control Locations
“#Mean (f) **Mean (¥)

_Distance and Directions **Range

___"*Range =
Georgetown Al5
4.4(4/49) 1.8(4/4)
(3.6-5.0) (1.4-2.5)
160(4/4) Same as
(110-210) Hiah Location

Number of

Nonrout ine

Reported
_Measurement <***

Fraction of detectable measurements at specified locations is indicated in par
enthe
Nonroutine reported measurements are defined in Regulatory Guide 4.8 (December 1975) and the Beaver Valley Power Station Technical S:eclnca::;ni”

3Jaoday TejuawuoltTAuy TedT3010TpeY TENUUY 7861
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ENVIRONMENTAL MONITORING

Environmental Radioactivity Monitoring Program (continued)

-

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, Environmentai 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
Vb3 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 datz 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 1limit 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 Duquesne
Light Company to assure reliable performance by the DLC
contractor and the supporting QC data are presented and
discussed in Section III of this report. The lower
limits of detection for various analysis for each media
monitored by this program by the DILC Contractor
Laboratory are provided in Table V.A.4.
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TABLE V.AJ3 (Page 3 of 4)
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility Shippingpors Atomic Power Siactipm Dockez -o. *wmm
Nage of Facility JBeaver Valley Power 5ta'ija Ouv:kat No. o

Loc ation of Facilicy P van.- “eportia. .evel CY 1974 - 1975
(County, Stace

PRE-OPERATIONAL PROGRAM STMMALY (COMBLITL 1974 - 197%5)

uuu- or Pum lover
Asalysis and Total Number All Indicacor Locations
ms_:_mmsss)_____!.mm.!mm__ .m;«..u_a__.m._m_m:___
Sediments G!Ol! Alpha (9 —_—
pCi/g (dry) 33/
Gross 3eta 13 i 18 33 s-3
S$r-90 (0) - -
U-234,235, 238 (@ - -
py— an v Yy 1.
£-40 1.3 B Yy 2.3
Ca-137 0.1 0.6 33 0.1 0.6
2:35-95 0.08 0.8 P/ 0.2-132
Com1bb 0.3 0.5 33 0. -0.7
Ru-106 0.3 1.5 M 13-1.8
Others <« D
Foodsculf Carma ¢ 3]
oC/g (dry) s
£~40 1 13 /8 10 - 93
Ca~137 0.1 0.2 g -
2rM-95 0.08 .2 g -
1u-106 >’ 0.3 0.8 /g -
Others < D
Feedscuf? Groes Becta (80) 0.08 19 %m0 s-30
pCi/g (dry) b &)
(81) 0.028 0.2 /a1 0.04 - 0.93
(81) 0.008 0.6 Mg 0.02 -0.81
(81)
X 19 Yrer s -as
0.1 0.5 %e1 0.2 -1.6
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TABLE V.A.3 (Page 4 of 4)

‘ENVIRONMENTAL 2ADICLOGICAL MONITORING PROGRAM SUMMARY
Name of Tacility Shipoingpor: Atomic Power Statiom Dosket No. Not Applicable

Name of .acilicy ver V vy P ¢ Station Docket No. 350-334
Location of Facility 3eaver, Peansvivania Reportiag Level CY 1974 - 1975

(County, State)
PRE-QOPERATIONAL PROGRAM SUMMARY (COMBINED 1974 - 197%)

Madium or Pat:vay Lover Limic
Samp led Aoalysis and Total Number of All Indicator Locatiouns
(Pnig of Measuresent) of Analyeis Perforaed Deteccion LID :
ek 1-131 (91) 0.28 0.6 “/s1 0.3 -0.8
pcL/1 ‘
Se-89 (134) s ? /13¢ s¢-1
$e-90 (134) 1 5.3 a3 1.5 -12.8
Gamna (134)
Ca=137 10 1 Y o1-16
Others < 1D
External Radisticn y = Monehly (599) 2.5 sk * 0.20 %599 0.08 - 0.51
ak/day : 195
Y - Quarterly (199) 0.5 a2 0.20 /195 0.11 - 0.28
y = Assual (48) 0.5 ma* 0.19 “8%/48 0.1 -0.30
Fish Gross Beta an 0.01 1.9 By 1.0-3.2
pCil/g (wer) 1?7
Sr=30 an 0.00S 0.14 /17 0.02 - 0.59
Gazma an
£~40 0.8 26 iy o 1.0-17
Other < LD

* LLD in units of MR - Lower end of useful i{ntegrated exposure detectability range for a
passive radiation detector (TLD).

(a) OCne outlier zot included in mean. (Water takesn from dried-up spring with hizh sedizent

and potassium conteat.
May iaclude 2u~106, Ru~103, Be-7.

(&)

Not cousidered typical groumndwater sample.)

7%



DUQUESNE LIGHT COMPANY
TABLE V.A. 4

TYPICAL LLDs * FOR GAMMA SPECTROMETRY

= A NOIlD3S

v

7861

Milk Sediment
Water Air Pﬁticulases Vegetation 5 So1l Fish )

Nuclide (pCi/liter) (10 7 pCi/m™) (pCi/kg dry) (pCi/g dry) (pCi/g wer)
Be-7 30 20 50 0.03 0.05
K-40 60 20 - - -
Cr-51 40 10 100 0.05 0.1
Mn-54 3 0. 30 0.02 0.03
Co-58 3 0. 30 0.02 0.03
Fe-59 6 1 60 0.03 0.06
Co-60 3 0. 30 0.02 0.03
In-65 8 1 70 0.04 0.07
Zr/Nb-95 5 2 50 0.03 0.05
Ru-103 3 2 40 0.03 0.04
Ru-106 30 S 30 0.02 0.03
Ag-110M S 3 30 0.02 0.03
I-131 ) 2 30 0.02 0.03
Te-132 0 2 20 0.01 0.02
1-133 4 2 20 0.01 0.0:
Cs-133 4 0. 30 0.02 0.03
Cs-1506 6 0. 50 0.03 9.05
Cs-1537 4 0. 20 0.02 0.03
Ba/la-140 10 6 40 0.02 0.04
Ce-141 6 2 60 0.03 0.06
Ce-144 30 5 200 0.1 0.2
Ra-226 60 [ 600 0.3 0.6
Th-228 10 1 60 0.03 0.06

* At time of analysis (PLC Contractor Lab).
** Activity detectgd in all samples.

NOTE lLower Level of Detection is defined in Beaver Valley Power Station Technical Specifications,

Jloday TeIudwuUOITAUZ TedT80TOTpPRY TENUUY

ANVAWOO LHOTT INSANDNA
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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 1is sampled for gaseous radiciodine and
radiocactive particulates at each of ten (10) off-
site air sampling stations. The locations cf 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 I-131. The filters are analyzed each week
for gross beta, then composited by station for
month!vy analysis by gamma spectrometry. They are
further composited in a quarterly sample from each
station for Sr-89,90 analysis. In order te reduce
interference from natural radon ana thoron
radiocactivities, 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 perfcrmed by placing the
filter paper from the weekly air sample in a 2" x
1/4" planchet and counting it in a low background,
gas flow proportional counter.
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Gamra emitters are determined by stacking all the
filter papers from each monitoring station
collected during the month and scanning this
composite on a8 lithium drifted geimanium (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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V.  ENVIRONMENTAL MONITORING

b. Procedures (ceontinued)

Strontium-89 and Strcatium-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 rto bring
deposits into solution. The mixiure 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;)j
using fuming (90%) ni“ric acid. An iron (ferric
hydroxide) scavenge is performed, follcwed by
addition of stable yttrium carrier and &« 5 to 7 day
period for yttrium ingrowth. Ytr.ium is then
precipitated as hydroxide, is dissrlved and re-
precipitated as oxalate. The yttrium oxalate is
mounted on a nylon planchet and is couited in a low
level beta counter to infer strontium " activify.
Strontium-89 activity is detsrmined by
precipitating SrCo 4 from the sample alter yttrium
separation. This precipitate is mounted _4&n a nylon
planchet and is covered with 80 mg/cm® aluminum
absorber for level beta counting.

. P Results and Conclusions

A summary of data is presented in Table V.A.2.
a. Airborne Radicactive Particulates

A total of five hundred nineteen (519) weekly sam-
ples from ten (10) locations was analyzed for :ross
eta., One sample was mut obtained due to thaft of
air monitoring equipment. Resuits were ccmparable

i previous years. Flgure 5.B.2 illustrates the
sserage concentration of gross betda in air particu-
lates.

=78-
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V. 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.k-2. Examination of effluent data from the
Beaver Valley Power Station and the Shippingport
Atomic Power Station demonsirated that none of the
slightly elevated results ere 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 to any increase in
air particulate radioactivity during CY 1982.

b. Radiociodine

A total of five hundred and nineteen (519) weekly
charcoal filter samples were analyzed for 1I-131.
One sample was not obtained due to theft of air

monitoring equipment. 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 1982.
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V. ENVIRONMENTAL MONITORING

C. Monitoring of Sediments and Soils

3. Characterization of Stream Sediments and Soils

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.

Sempling 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.

Soil samples wer: collected at each of ten 710)
locations during CY 1982. At each location 12 ~ore
samples (3" diameter by 2" deep) are gatheread at
prescribed points on a 10 foot radius circle. Each
location is permanently marked with reference pins.
Each set of samples is systematically selected by
moving along the radius in such a manner as to
assure representative undisturbed samples.
Sampling locations are listed in Table V.A.1 and
are shown in Figure 5.C.1.

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

b. 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.
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ENVIRONMENTAL MONITORING

b.

Analytical Procedures (continued)

Strontium 89 and 90 are determined by
radiochenistry. 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 precipitations and barium chromate
separations are also used. The purified strontium
is converted to a carbonate for weighing and

counting. Samples are counted soon 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/cm aluminum absorber

are used for counting in & low wbackground beta
counter.

Uranium isotopic analysis of sediment and soil
samples were performed by z2lpha spectrometry after
leaching and isolation of the wuranium by anion
exchange chromatography plus mercury cathode
electrolysis, then electroplated onto a planchet.

3. Results and Conclusions

Results

The results of sediment and soil 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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ENVIRONMENTAL MONITORING

Monitoring of Feedcrops and Foodcrops

58

Characterization of 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. Revcnues from
other farm products were as follows:

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

The percentage of crop land in Beaver County is
approximately 17%, pasture land - 6.5%, forest land -
47.8%, and other land uses - 28.7%.

Sampling Program and Analytical 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 1982. Cabbage and
lettuce were obtained from Shippingport, Georgetown
and Industry, PA, and from Weirton, WV. All
samples were analyzed for gamma emitters (including
I-131 by gamma spectrometry).

b. 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 similar to that described in V.C.2.
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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 radioactivity in
foods and feeds in the vicinity of the site.
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Number
of Milch
Site Dairy Animals
97 Douglass 2 Goats*
98 Foxall
(Hammond) 2 Goats¥*
99 Lampich 7 Goats

*Milk Usage - Home Only.

Distance and Direction

From Site

F Sl N

.9 miles-southwest

.9 miles-east
.1 miles-east/se.

-8§9-

Collection
Period

April - Aug.

July - Nov.
Aug. - Dec.
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FIGURE 5.E.1
Cow & Goat Survey - Summer, 1982
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Environmental Radiation Monitoring

1

Description of Regional Background Radiation Levels and
Sources

The terrain in the vicinity of the Shippingport and
Beaver Valley Power Station generally consists of rough
hills with altitude variations of 300 to 400 feet. Most
of the land is wooded.

The principal geologic features of the region are nearly
flat-lying sedimentary beds of the Pennsylvania Age.
Beds of limestone alternate with sandstone and shale

with abundant interbedded coal layers. Pleistocene
glacial deposits partially cover the older sedimentary
deposits in the northwest. Most of the region is

underlain by shale, sandstone, and some cocal beds of the
Conemaugh Formation. Outcrops of sandstone, shale, and
limestone of the Allegheny Formation exist within the
Ohio River Valley and along major tributary streams.

Based on surveys reported in previous annual reports,
exposure rates ranged from € to 12 yR/hr. Results for
1982 indicated thit background radiation continued in
this range.

Locations & Analytical Procedures

Ambient external radiation levels at the site were
measured using thermoluminescent dosimeters (TLDs).
There were three (3) types used in the Duquesne Lignt
Company Radiological Environmental Monitoring Program.
They are calcium sulphate dysprosium, CaSo; (Dy) in
teflon matrix, lithium fluoride (LiF), and thulium
activated calcium sulfate (CaSoy:Tm).

The lithium fluoride TLDs were posted and analyzed by a
laboratory of the Department of Energy (DOE) as an
independent check of environmental radiocactivity levels.
The CaSOA:Tm TLDs were used as a back-up and as a QC
program. In 1982 there were a total of forty-four (44)
off-site environmental TLD locations.The locations of
the TLDs are shown in Figures 5.F.1 thru 4. Comparisons
cof TLD results are presented in Table III.1.
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Lessons learned from the Three Mile Island incident
indicated the need for more radiation monitors in all
sectors surrounding the plant. Engineering and
procurement are in progress for 16 Reuter-Stokes
Pressurized Ion Chamber environmental radiation mcnitors
to he used to circle the plant site, one in each of the
16 sectors. Installation of the remote monitors for
system operation which was begun in 1981 was completed
in 1982 and the monitors were placed in service.
Installation of the central processing controller into
the Emergency Response Facility is expected to be
completed in 1983 which will permit the monitors to be
read out at a central location. 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
meteorclogical 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 Flans 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 currently scheduled to be
operational by December 1983.

e
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ENVIRONMENTAL MONITORING

Monitoring of Fish

1s

Description

Fish collected near the site are generally scrap fish.
During 1982, fish collected for the radiological

monitering program included carp, catfish, and crappie
bass.

Sampling Program and Analytical Technigues

a. Program

Fish samples are collected semi-annually in tiie 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.

Procedure

A sample is prepared 1in 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. Three (3) fish were caught in
April and May. Two (2) 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
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 radioactivity in fish in the Ohio River.
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ENVIRONMENTAL MONITORING

Monitoring of Surface, Drinking, and Well Waters

{5

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
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 Water 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 1lie along the river, and diminishes
considerably in the bedrock underlying the site. Normal
well yields in the bedrock are less than 10 galions 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
Liverpocl (Ohio) 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
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 take:z 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 i> prepared
for each sample point.

The monthly composites are anaiyzed 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
0.1

Drinking Water (Public Supplies)

Drinking (treated) water 1is collected at both
Midland (PA) and Eas: 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
(1-131).

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
S-H.L.
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G- 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 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.
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ENVIRONMENTAL MONITORING

2

Sampling and Analytical Technigues (.ontinued)

d.

Procedure

Gross alpha and gross beta activities are
determized 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-absorotiaon cor-rections
are made on the basis of sample weight.

Gamma analysis is performed on water sampl: by
loading one liter of sample inte 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 is determined with a sensitivity of 1
poi/l 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 proportion 1 range
in anti-coincidence mode.

Results and Conclusions

A

summary of results of all analyses of waier samples

(surface, drinking, and ground) are provided by sample

type and analysis in Table V.A.2. These are discussed
below.
a. Surface Water

A total of Seventy-two (72) samp:vs were each
analyzed for gross alpha, gross beta, and gamma
activity. Twenty-four (24) quartsily ~omposited
samples were analyzed for tritium (K-3) and
radiostrontium (Sr-89 and Sr-90) as well as a high
sensitivity analysis for Co-60.
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