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SECTION [II DUQUESNE LIGHT COMPANY

1986 Annual Radioclogical Environmental Report

ENVIRONMEN™A4!, MONITORING CONSIDERATIONS

A.

Environmental Quality Control Programs (continued)

6.

Special QC Program (DLC Contractor Laboratory -

L & Ty Y abhcnwasa - VO e ¥
LIMEpEIuEL Lauoiatorly e Site LTRSS A e 3

Milk and water samples were prepared quarterly by an
Tadependent Laboratory. This included low level spiking
of specified nuclides. The prepared samples were split
three ways and analyzed by the DLC-QC Laboratory and
Independent Laboratory as well as the Contractor
"«aboratory.

A summary of results of this portion of the QC program
is provided in Table III.7. The results show generally
good agreement between the laboratories and demonstrate
that the contractor performed acceptably in the program.
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Section 111 DUQUESNE LIGHT COMPANY TABLE II1.6
1946 Annual Radiological Environmental Report (Page 1 of 4)
TABLE 111.6
QUALITY CONTROL RESULTS
P, .
3 3
Alr Beta (pCi/m") Air lodine @Ci/m")
oL oLe
Contractor oLe - QC Contractor
Sample Date Lab (U Lab (V) Sample Date
12-30-85 to 0.017 + 2.003 0.023 + 0.004 1-06-86 ro < 0.02
1-06-86 1-13-86
1-13-86 to 0.016 » 0.004 0.020 + 0.003 1-20-86 to <« 0.01
1-20-86 1-27-86
1-27-86 to 0.018 +» 0.004 0.018 + 0.003 2-03-86 to < 0.01
2-01-86 2-10-86
2-10-86 to 0.022 + 0.003 0.021 + 0.003 2-18-86 to < 0.01
1-18-86 2-24-86
2-24-86 to 0.018 + 0.004 0.018 + 0.003 3-03-86 to <« 0.01
3-03-86 3-10-86 a
3-10-86 to 0.014 + 0.003 0.015 + 0.002 3-17-86 to < 0.01
3-17-86 J-24-86
3-24<86 to 0.022 + 0.004 0.023 + 0.004 3-31-86 to £ 0,02
3-31-86 4-G7-86
4-07-86 to 0.009 « 0.003 0.008 . 0.002 4-14-86 to < 0.02
4-14-8H 4-21-86
4-21-86 to 0.01% + 0.003 0.025 + 0.004 4-28-86 to < 0.02
4-28-86 i 5-05-86
$5-05-86 to 0.12 +» 0.01 0.100 + 0.006 5-12-86 to 0.346 + 0.035
5-12-86 5-19-86
5-19-86 to 0.10 +» 0.01 0.136 + 0.007 5-27-86 to < 0.06
5-27-86 6-02-86
6-02-86 to 0.095 + 0.006 0.099 + 0.006 6-09-86 to < 0.03
6-09-86 6-16-86
(1) Uncertainties are based on counting statistics and are specified at the 95% confidence interval.
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=gtion 111 DUQUESNE LIGHT COMPANY TABLE I11.6
1986 Annual Radiological Environmental Report (Page 2 of 4)

TABLE I11.6 (Continued)
QUALITY CONTROL RESULTS

Atr Bets (pCi/m’ Alr lodine (pCi/w’
uLL uLL
Contractor oLe - QC Contractor DLC - QC
Sample Date Lab (1) Lab (1) Sampie Date Lab (1) Lab (1)
6-16-86 to 6.027 + 0.006 0.025 + 0.004 6-23-86 to < 0.02 < 0.03
6-23-86 6-30-86
6-30-86 to 0.022 + 0.00) 0.022 + 0.003 7-08-86 to < 0.02 < 0.03
7-08-86 7-16-86
7-14-26 to 0.029 + 0.004 0.023 ¢+ 0.003 7-21-86 to < 0.02 < 0.03
7-21-86 7-28-86
7-28-86 to 0.023 + 0.006 0.019 + 0.003 8-04-86 to < 0.02 < 0.03
8-04-86 8-11-86
8-11-86 to 0.026 + 0.004 0.024 + 0.004 8-18-86 to < 0.02 < 0.03
8-18-86 8-25-86
8-25-86 to 0.021 : 0.003 0.020 : 0.003 9-02-86 ro _‘_0.02 < 0.03
9-02-86 9-08-86
9-08-86 ro 0.027 : 0.003 0.029 : 0.004 9-15-86 to L 0.02 < 0,97
9-15-86 9-22-86
9-22-86 to 0.020 + 0.003 0.018 + 0.003 9-29-86 to < 0.02 < 0.03
9-29-86 10-06-86
10-06-86 to 0.018 &+ 0.003 0.019 + 0.003 10-13-86 to < 0.02 < 0.0
10-13-86 10-20-86
10-20-86 to 0.032 - 0.004 0.043 s 0.004 10-27-86 to £ 0.02 £ 0.03
10-27-86 11-03-86
11-03-86 to 0.019 * 0.003 0.017 + 0.003 11-10-86 to 2 0.02 < 0.03
11-10-86 11-17-86
11-17-86 to 0.026 * 0.004 0.026 * 0.004 11-24-86 to 4 0.02 s 0.03
11-26-86 12-01-86
12-01-86 0.015 s 0.003 0.019 * 0.003 12-08-86 ro < 0.02 . < 0.03
12-08-86 12-15-86 ° if
12-15-86 0.027 . 0.004 0.036 s 0.0064 12-22-86 ro < 0.01 < 0.03
12-22-86 12-29-86 5>

(1) Uncertainties are based on counting statistics and are specified at the 95% confidence interval.
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Section l1I DUQUESNE LIGHT COMPANY
6 Annual Radiological Environmental Report

QC Sample Comparisons
(A1l Analyses in pCi/1)

Sample Type DLC

and Tndanandent Foantractor

Sample Date Ident. No. Analyses Lab (1) Lab (1
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IV.

SECTION IV DUQUESNE LIGHT COMPANY

1986 Annual Radiological Environmental Report

MONITORING EFFLUENTS

A.

Monitoring of Liquid Effluents

Nescription of Liquid Effluents at the Beaver Valley Power
Station.

Most of the water required for the operation of the Beaver
Valley station is taken from the Ohio River, and returned to
the river, used for makeup to various plant systems, consumed
by station personne., or discharged via a sanitary waste
system. In addition, small amounts of well water and liquid
effluents are discharged to the Ohio River using discharge
points shown in Figure 4.1. Figures 4.2 and 4.3 are
schematic diagrams of liquid flow paths for the Beaver Valley
Power Station. The following two (2) tables summarize
radioactive liquid effluents at the Beaver Valley Power
Station:

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

Table IV.A.2 - Results of Liquid Effluent Discharges to the
Environment - Beaver Valley
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DUQUESNE LIGHT COMPANY
1986 Annual Radiological Environmental Report

FIGURE 4.5

SECTION 1V
ISCHA POINTS - GASEOUS WASTES

Process Vent
Ventilation Vent

SLCRS Vent

TFIGURE 4.5

¥ 3

Containment Ventilation
System (Containment Air
Normally recirc.-not vented
Auxiliary Building
Ventilation System
aseous wastes to

Exhausts

Cooling Tower;
Air Ejector

GASEOQOUS RELEASE POINTS - BEAVER VALLEY POWER STATION
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MONITORING EFFLUENTS

3. épalwtical Procedures Airborne

Beaver Valley

The following tabulates the gaseous samp

srhadi Y
sClCcldulcC .

Minimum
Anslyslas
Frequency

Lover Limit of
De ucuon.(Lw)
(mCl/ml)

Sampling
Frequency

Type of

Gaseous Release Type Activity Analysie

A. Waste Caw Storsge P 4
Tank Each Tank Ea:h Tank

Ceab

Sample -1

Principal Camma Eatttecs®

d b v t
D

Each Purge Each Purge
Grab

Contalnment Purge Principal Camaw Eaittecs®

Sample W3

b,cie
Venttlation Systems |t .

Principal Camma Ealtters

Grab
Sample

l. Procesas Vent
2. Contalinment Vent

J. Aux. Bldg. Vent

i

Cont inuous - [-131

Charcoal

Sample (-113

lodine and
(Alrborne)
Ilalted to
Inhalation

Release from Radlo-

Farticulates
aay be
the

Pathway

Coatinuous

Cont inuoue

-
Particulate

Sasple

Principal Camma !..l((enns

(I-131, Others)

M

Groas aipha

Composnite
only.

L Particulate

Cont inuous r-89

Jepie

ic-90

f
cont I nuous . Nobhle

sdes

ross Beta and
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TABLE V.A.]

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Sample Anai isis {
Frequency Analysis®

sample Point Des Sample Frequency Preparation

"
Mever's Farm Continuous Sampling Weekly Composite " Gross Beta,

hippingport A with sample collec .0
Industry, PA tion at least Monthly Composite Gamma -scan
weekly

Midland, PA (S
Wy Quarterly Composit

uipba,
3t Liverpoc
Brunton's Farm
Sherman's Farm
aver County Hospital

" (k
PA (S5.5.) Continuous Quarterly “)‘

opingport,
Annually

Meyer's Farm (TLD)
ndustry., PA({Church)
Midlan PA (S.5.)
Weirton, WY (a)
Raccoon Twn, PA Kennedy s
Ald PA (S.5.)
gEast Liverpoo!, OH
West. Bvr hool
Ra yon Park

sthside School
Hanover Municipal Bldg
Mill Creek Rd
Hookstown
Hancock Co. Children Home
Rts. 8 & 30 Intersection
£. Liverpool Cahills House
Georgetown Rd
Calcutta Road
Midland Heights
Ohioville
Fairview School
hippingport Boro, PA
Mt. Pleasant Church
Haney A ;I‘r‘ﬂ‘
Sunset Hills, Midland
McCleary Rd, Hollie Williams




amg

NS

1]

hippingport
tatien Disch
Montgomery Da
{Upstream)

Downstream BVPS Outfall

8 tast Liverpo
¢ Mever's Fara
t Hookstown . PA

TABLE V. A
ONSOL RADIOCLOGICAL
(Cont inued

lé ample Point Description

herman's Farm
S Brighton Twp chovo)

Logan >chwol
| Beaver County Hospita!

b or Twp. School

Comm. Col-Center Twp
3 Holt Road
A Ra on Twp. School

Green Garden Rd  dayne s

[rons
$ RaCCoOR Mun. Bldg

Brunton's Farw
¢ Rt 18 & Rt ]

J€ wn
justry PA

b Grove Rd and Doyle Rd
4 McCleary Rd, Wilson
0 Arco Polymers (a)
) Downstream (M ‘land) J & 1|

t ALOmic Power

aroe

m

(raw water)

Georgetlism PA

Shippingport

Bor

3 Midland, PA (Midland Water

Treatment Plant)

tast Liverpt

Liverpool Water

1

)1, OF (Last

dtment

L Ne i 1
LA New Irainind ldg

ENVIRONMENTAL MONIT

RING PROGRAM

Sample Analysis
Preparation

1
(TLD) Annuall

Monthly Composite of
Weekly Sample (d)

Intermittent
Composite Samples ()
Collected Weekly
Weekly Grab

amp les Only

Quarterly Composite

Quarterly Quarterly

(e)
Interm® ‘tent Weekly Composite of
ample Lolecteu Daily 'smplr (d)
Neekly Monthly Composite (d)

Juarterly Composite (d)

Weekly Grab Sample

Frequency

(p)
Analysis

Gamma - Dose

Gross Beta
Gross Alpha
Gamma-scan
Co-6 H-3

Sr-89, Sr-9

aamma-scan, Lross

Beta, Gross Alpha,

H-3

Gamma-scan, 1-1

Gross Alpha,Gross Beta

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

L
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TABLE V. A..

CONJOLIDATED RADIOLOGICAL ENVIROMMENTAL MONITORING PROGRAM

{ Continued )

Miles Sample P¥int Description Sglue? equ y
0.2 Downstream BVPS Outfall Sc LAY
Vicinity SAPS Discharge
3.2 Upstream Side of Montgomery
Dam (a)
8.7 Upstream side of New Cumberland
Dam
, (f)
2.1 Searight's Dairy Weekly
Biweekly (g)
When animals are
on pasture;
10.3 Windsheimer monthly at other
6.2 Brunton's Dairy (1) thes
8.3 Nicol Dairy (h) Monthly
Vicinity of BVPS #1 Semiannual
>tation Discharge and
Shippingport Dis. Sta
4 Upstream Side of
Montgomory Dam
0.8 (Three jocations within Annual at
3 5 miles Selected by harvest if
§ Company) available
16.5 Weirton, WY
o right dairy Farm Monthly
Quarterly
1.6 Meyer's Farm Every 3 years
0.6 Shippingport, Pa (1982, 1985, et )
> 6 Industry, Pa
0.8 (North of Site) Midland
16.5 Weirton, W. Va
8.0 Aliquippa, Pa
4.8 [ Liverpool, Oh
6.2 Brunton's Dairy
3 South of EVPS Site
8.3 Nichol's Dairy
1 ¢ iy Lot }) dairies be selected o asis of highest
i | t! amp 1 ¢

£ - =

g »

Sample Anul,sis (b)
Preparation Frequency Analysis

Semiannual

Weekly sample from
Searight's only

Biweekly (grazing)
Monthly (indoors)

Monthly

Composite of edible
parts by species (1)

Composite of each

sample species

Monthly
Quar‘erly Composite

12 Core Sample
3" Deep (3" Dia
at each
(approx. 10'
radius)

locaticn

lose using

potential thyreoid

Gamma-scan, C/uss Bets
Gross Alph~

Uranfum [s@iopic
Sr-29, 9

I-131

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

Gamma-scan Sr-89, 90
I1-131, Cs-137

Gamma-scan on edible
portions

Gammea-scan
1-13]1 on green
leafy vegetad os
Gamma-scan

Sr- 3@

Garwg-scan
Sr-90

Gross Beta

Gross Alpha
Uranium [sotopic

1

| enuuy

ANVdW
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TABLE V.AD
CONSOL IDATED RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ok
-
(Continued) o
oLe Q
Sample Sample Analysis () <
Type of Sample Points Sector Miles Sample Point Description Sample Frequency Preparation Frequency Analysis '
R L TR T REa—— - = = - ——— A s
e {ratci [ fppingport, PA Weekly mrat fonthly Composite ;ross B
&7 14 *.8 East Liverpool, OH samp les when f g ab ‘s\'“lllr'\ y-sScan
8 ¢ Weirton, WV available Quarterly Composite H-3, Sr-89, Sr-99
b=
B
3
>
O pd
¢
s £
o ™~
- w
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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 1986
(County, State)
Analysis and Lower Limit Number of
Medium or Pathway Total Number of All Indicator Locations Location with Highest Annual Mean Control Locations Nonroutine
Samp)ed of Analysis Detection ¥ Mean () “Name WEMean (T) ¥ Mear (T) Reported
(Unit of Measurement) Performed (LLD) **Range Distance and Directions **Range **Range Measurements*++
Montgomer y Dam
No. 49
Sediment Gross (8) 0.3 15(8/8) SAPS Discharge No. 3 20(2/2 13(2/72 0
(pCi/q) Alpha (7.0-22) River Mile -- 34.8 (17-22 (12-13
(dry weight) .
Gross (8) 1.0 31(8/8) SAPS Discharge No. 3 35(2/72) 31(272) 0
Beta (17-40) River Mile --34.8 (30-40) (29-32)
Sr-89 (8) 0.2 LLD - - - -
Sr-90 (8) 0.04 LLD - -- -- -
Ganma (8)
Be-7 0.2 1.1(2/8) Cumberland Dam No. 50 1.4(1/2) LLo 0
(0.85-..4) b <
K-40 0.5 13(8/8) SAPS Discharge No. 3 15(2/2) 13(272) 0
(7.7-17) River Mile -- 34.8 (13-17) (12-13)
Co-58 0.2 0.091(1/8) BVPS Discharge No. 02A 0.16(1/2) LLD 0
-- River Mile -- 35 -- --
Co-60 ¢.2 1.3(3/8) BVPS Discharge No. 02A 1.9(2/2) LLD 0
(0.12-2.5) River Mile -- 35 (1.2-2.5) --
Cs-134 0.02 0.090(2/8) BVPS Discharge No. 02A 0.11(1/2) LD 0
(0.073-0.11) River Mile -- 35 - --
Cs-137 0.02 0.32(8/8) BVPS Discharge No. 02A 0.44(272) 0.32(2/2) 0
(0.095-0.46) River Mile -- 35 (0.43-0.44) (0.28-0.36)
Ra-226 0.1 2.5(8/8) SAPS Discharge No. 3 3.4(272) " 2.4(2/72) 0
(1.0-3.7) River Mile --34.8 (3.0-3.7) (2.2-2.6)
Th-228 0.02 1.4(8/8) SAPS Discharge No. 03 1.7(2/72) 1.2(272) 0
(0.72-2.0) River Mile -- 34.8 (1.3-2.0) (1.2-1.3)

Others Table V.A. 3 LLoD -- we i &
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SECTION ¥ DUQUESNE LIGHT COMPANY TABLE

1986 Annual Radiological Environmental Report (Page

TABLE V.A.3 (Page 1 of 4)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility Beaver Vallev Power Scatiom Docket No.

location of Facility Beaver, Pennsvivania Reporting Period
(County, State

PRE-OPERATIONAL PROCRAM SUMMARY (COMBIN

Medium or Pachway Lover Liaic
Samp led Analysis and Total Number of All Indicato
(Unic of Measurement of Analysis Performed Detection LID Mean,

1:')

Locacions
Range

Surface Water Gross Alpha (40)

p‘."./".
Beca

/40

Drinking Water
pCl

Ground wWacter

pCi/1

Parci
Aand Laseous

o 1 )
pLi/w
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TABLE V.A.,3 (Page 2 of 4)

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facilicy Beaver Valley Power Stacion Docket No. 50-334

Location of Facilicty Beaver, Pennsylvania
(County, Scate)

Reporting Period

PRE-OPERATIONAL PROGRAM SUMMARY (COMBINED 1974 - 1975)

Madium or Pachway

Samp led
(Unit of Messurement)

Lower Liait
Analysis and Total Sumber of

of Analysis Performed Detection LLD Mean,

CT 1974 = 1975

TABLE V.,A.3
(Page 2

of 4)

All Ind‘Lator Locacious
(£) Range

Soil
pCi/g (dry)
(Templace Samples)

Gross Alpha (0) 5

64

Gross Beta (64) 22 /

L/6‘

Sr-89 (64)

5r-90 (64)
U0-234,235,238 (0)
Gamma (64)
K-40

Cs~137

Ca-144

ZrNb-95

2u-106 >

Others

Soil
pCl/g (dry)
(Core Samples)

Gross Alpha
Gross Bata
Sr-89

Sr-90

£-40
Ca=-117
Co~60

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

Hame of Facility Beaver Valley Power Statiom Dockat No. 350-334

location of Facility Beaver, Pennsvivania Reporting Level CY 1974 - 1975
(County, State)

PRE-OPERATIONAL PROGRAM SUMMARY (COMBINED 1974 - 1975)

Madium or Pachway Llovar Limit
Samp led Analysis and Total Number of All Indicator Locations
(Unit of Measurement) of Analysis Performed Detection LLD Mean, (f) Range

Milk I-131 (91) .25 b *I'n 0.3 =
pCL1/1
Sr-89

S¢~90

External Radiaciom Yy = Monthly
aik/day
Yy = Quarcerly

Yy = Annual

Gross Becta

Sr-9%0

rd TR

AD mits

passive radiation detect

me outlier not laclude : Water taken from dried-up spring
and potassium content ) ildered typlcal groundwvater sample

May loclude Ru~106, Ru~10], Be-7
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ENVIRONMENTAL MONITORING

D.

Monitoring of Feedcrops and Foodcrops

1.

Characterization of Vegetation and Foodcrops

According to a survey made in 1985, there were
approximately 610 farms in Beaver County. The principal
source of revenue for the farms was in dairy products
which amounted to nearly $5,998,000. Revenues from
other farm products were as follows:

Field Crops., . . . +» + » 2,813,000
o, G SR RETRI e A M o
Horticulture and

Mushrooms . . . . . . § 996,000
Meat and Animal

Products:. . . . . . . $1,638,000
Vegetables and

Potatoss. . . . . . - § 265,000
Poultry Products . . . . § 426,000

The total 1land in Beaver County is 218,600 acres.
Approximately 134,592 acres are forested land and 61,176
acres are pasture and crop land.

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.

A land use census was performed August, 1986 to
locate the nearest residence and nearest garden of
greater than 500 square feet producing fresh leafy
vegetables within a five (5) mile radius of the
site. See Table V.D.1 for results. :

Foodcrops (vegetables) were collected at garden

locations during the summer of 1986. Leafy
vegetables, 1.8, cabbage were obtained from
Shippingport, Georgetown, Industry, PA, and
Weirton, WV. All samples were analyzed for gamma

emitters (including I-131 by gamma spectrometry).
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ENVIRONMENTAL MONITORING

D.

Monitoring of Feedcrops and Foodcrops (continued)

y A

< B

Sampling Program and Ana'ytical Techniques (continue)

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.

Radioiodine (1-131) is determined by
radiochemistry. Stable iodide carrier is first
added to a chopped sample which is then leached
with sodium hydroxide solution, evaporated to
dryness and fused in a muffle furnace. The melt is
dissolved in water, filtered and treated with
sodium hypochlorite. The iodate is then reduced to
iodine with hydroxylamine hydrochloride and is

extracted into chloroform. It is then back-
extracted as iodide into sodium bisulfite solution
and is precipitated as palladium iodide. The

precipitate is weighed for chemical yield and is
mounted on a nylon planchette for low level beta
counting.

Results and Conclusions

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

a.

Feed

A total of twelve (12) samples were analyzed for I-
131. Small amounts of 1-131 were found in two
samples and are attributable to the Chernobyl
Nuclear Plant accident.

A total of four (4) samples were analyzed for Sr-
90. Small amounts of Sr-90 from previous nuclear
weapons tests were found in all samples.
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V. ENVIRONMENTAL MONITORING

D. Monitoring of Feedcrops and Foodcrops (continued)

3. Results and Conclusions (continued)

a.

Feed (continued)

A total of twelve (12) samples were analyzed by
gamma spectrometry. Naturally occurring K-40 was
found in all samples and Be-7 was detected in eight
(8) samples. Small amounts of Ru-103, T1-131, Cs-
134 and Cs-137 were found in one (1) sample and are
attributable ‘to the Chernobyl Nuclear Plant
accident. Cs-137 which was found in seven (7)
samples is attributable to previous nuclear weapons
tests.

Food

A total of five (5) samples were analyzed for I-
131. No 1-131 was detected.

A total of five (5) samples were analyzed by gamma
spectrometry. Naturally occurring K-40 was found
in all samples and Be-7 was detected in one (1)
sample. Cs-137 was found in one (1) sample and is

attributable to previous nuclear weapons tests.

The data from food and feed analyses with the
exception of fallout from Chernobyl were consistent
with (or lower than) those obtained in the pre-
operational program. These data confirm that the
Beaver Valley Power Station did not contribute to
radioactivity in foods and feeds in the vicinity of
the site.
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ENVIRONMENTAL MONITORING

E. Monitoring of Local Cow's Milk

ro

DPairy

Searight
Brunton
Nichol
Windsheimer
Allison

Nescription - Mi'ch Animal Locations

During the seasons that animals producing milk (milch
animals) for human consumption are on pasture, samples
of fresh milk are obtained from these animals at
locations and frequencies noted in Table V.A.1. This
milk is analyzed for its radioiodine content calculated
as lodine-131. The analys~. are performed within eight
(8) days of sampling.

Detailed field surveys are performed during the grazing
season to locate and enumerate milch animals within a
five (5) mile radius of the site. Goat herd locations
out to fifteen (15) miles are identified. Survey data
for the most recent survey c nducted in August, 1986 is
shown in Figure 5.E 1.

Sampling Program and Analy. :ical Technigues

a. Program

Milk was collected from three (3) reference dairy
farms (Searights, Brunton and Nicol's) within a 10-
mila radius of the site and from one (1) control
location (Windshimer's) outside of the 10-mile
radius. Additional dairies, which represent the
highest potential milk pathway for radioiodine
based on milch animal su:rveys and meteorological
data were seiected and sampled. These dairies are
subject to change based upon availability of milk
or when more recent data (milch animal census)
indicate other locations are more appropriate. The
location of each is shown in Figure 5.E.2 and
described below.

Number
of Milch Distance and Direction Collection
Animals From Site __Period
40 Cows 2.1 miles-south/sw. Jan. - Dec.
85 Cows 7.3 miles-southeast Jan. - Dec.
50 Cows 8.0 miles-northeast Jan. - Dec.
50 Cows 10.3 miles-south/sw. Jan. = Dec.
36 Cows 3.2 miles-west/sw. Jan. = Dec.
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FIGURE 5.E.2

ENVIRONMENTAL MOMITORING LOCATIONS —

Location

Searight

Brunton

A‘\'ic()l

Allison ::i:’
Lyon

Collins

Windshiemer

Foxall - | : MNow Sewnckiey

i
|
|

[elesz

Ferry

%
Y
Crees

Lo so~on~

wau

&

’/

by dapend evca

VIRGINIA

PEAVER COUNTY

|PENNSYLVANIA

i

WEST

Scale QF Mites










PCl/L

12

. 21

AVERAGE CONCENTRATIONS OF I-131 IN MILK --1986
A B

1

A7

-

VIV
|

-«
§
-

310d@y [BIUAWUOITAUZ [eEOF80TOTpERY TEnuUUY 9861

Ahccident

April 3,

chernobyl huclear Power Plant

1936

JAN

FEB

MAR

APR

l Lower Limit of Detection

MAY

JUN JuL

1986

AUG SEP

ocT

NOV

ANVAHOD IHOIT aNs3andnc

d - A NOILO3S

€°d°6 FUNO1J



Y.

SECTION V - F DUQUESNE LIGHT COMPANY

1986 Annual Radiclogical Environmental Report

ENVIRONMENTAL MONITORING

F.

Environmental Radiation Monitoring

: N

Description of Regional Background Radiation Levels and
Sources

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

The principal geologic features of the region are nearly
flat-laying 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 coal 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 6-12 yR/hr. Results for 1986
indicated that background radiation continued in this
renge.

Locations & Analytical Procedures

ambient external radiation levels around the site were
measured using thermoluminescent dosimeters (TLDs).

In 1986 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. Thirteen (13)
locations also have QC Laboratory TLDs. Both
laboratories use calcium sulphate dysprosium, CaSO, (Dy)
in teflon matrix.
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V. ENVIRONMENTAL MONITORING (c»ntinued)

H. Monitoring of Surface, Drinking, well Waters, and
Precipitation f_.ontinued)

2. Sampling and Analytical Techniques

a. Surface (Raw River) Water

The sampling program of river water includes five
(5) sampling points along the Ohio River. Raw
water samples are normally collected at the East
Liverpool (Ohio) Water Treatment Plant [River Mile
41.2] daily and composited into a monthly sample.
Weekly grab samples are taken from the Ohio River
at the discharge from Shippingport Station
Decommissioning Project [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 29.6]); and at J&L
Steel's river water intake [River Mile 36.2]. The
automatic sampler takes a 20-40 ml sample every 15
minutes and is collected on a weekly basis. The
weekly grab samples and automatic water samples are
composited into monthly samples from each location.
In addition, a quarterly composite sample is
prepared for each sample point.

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

Locations of each sample point are shown in Figure
5.1

b. Drinking Water (Public Supplies)

Drinking (treated) water 1is collected at both
Midland (PA) and East Liverpool (OH) Water Treating
Plants. An automatic sampler at each locaticn
collects 20-40 ml every 20 minutes. These
intermittent samples are then composited into a
weekly sample. A weekly grab sample is also taken
at the DLC Training Building in Shippingpoert, PA.
The weekly sample from each location is analyzed by
gamma spectrometry. The weekly samples are also
analyzed for I-131.
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V. ENVIRONMENTAL MONITORING

H. Monitoring of Surface, Prinking, Well Waters,
Precipitation (continued)

- Sampling and Analytical Techniques (continued)

b. Drinking Water (Public Supplies) (continued)

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
3.K.1.

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 ground water sample 1is analyzed for gross
alpha, gross beta, tritium, and by gamma
spectrometry.

d. Precipitation

Precipitation is collected at Shippingport (PA),
East Liverpool (OH) and Weirton (WV).
Precipitation when available is collected each week
and then composited into monthly and quarterly
samples. The monthly samples are analyzed for
gross beta and gamma emitters and the quarterly
composites are analyred for H-3, Sr-89 and Sr-90.
Locations of each sample point are shown in Figure
381

-100-
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V. ENVIRONMENTAL MONITORING

H. Monitoring of Surface, Drinking, Well Waters, and
Precipitation (continued)

2. Sampling and Analytical Techniques (continued)

e. Procedures

Gross alpha and gross beta activities are
determined first by evaporating cne 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-absorpticn <corrections
are made on the basis of sample weight.

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

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

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

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

Radioiodine (I-131) analysis ir water was normaily
performed using chemically prepared samples and
analyzed with a low-level beta counting system.

. 4 Results and Conclusions

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

102~
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V. ENVIRONMENTAL MONITORING

H. Monitoring of Surface, Drinking, Well Waters, and

Precipitation (continued)

. Results and Conclusions (continued)

Surface Water

A total of seventy-two (72) samnles were analyzed
for gross alpha and gross beta. All results were
within the normal range.

A total of twenty-four (24) samples were analyzed
for H-3, Sr-89 and Sr-90 as well as a high
sensitivity analysis for Co-60. Positive tritium
results were detected in the BVPS discharge area
and are attributable to station releases. Tritium
samples taken upstream and downstream were within

pre-operational levels. No Sr-89, Sr-90 or Co-60
(analyzed by the high sensitivity method) were
detected. The tritium activity found in the

station discharge area is consistent with station
data of authorized radioactive discharges and were
within limits permitted by the NRC license.

A total of seventy-five (75) samples were analyzed
by gamma spectrometry. Co-60 and Sbh-125 were
detected in one sample taken from the Shippingport
Station Decommissioning discharge area. A review
of the Beaver Valley Power Statiorn discharge
permits was made as the BVPS discharge area is
adjacent to the Shippingport discharge area. The
review showed no releases from the BVPS site were
being conducted at the time of sawpling. The
concentrations seen are consistent with those
reported by the Shippingport Station
Decommissioning Project for 1986 and are hundreds
of times below the concentrations permitted by DOE
Orders. No other gamma emitting radionuclides were
detected.

Prinking Water
A total of thirty-six (36) samples were analyzed

for gross alpha and gross beta. All results were
within a normal range.
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ENVIRONMENTAL MONITORING

H. Monitoring of Surface, Drinking, Well Waters,
Precipitation (continued)

3 Results and Conclusions (continued)

b. Dri.king Water (continued)

A total of twelve (12) samples were analyzed for H-
3, Sr-89 and Sr-90 as well as a high sensitivity
analysis for Co-60. No Sr-89, Sr-90, or Co-60 were
detected. The H-3 data were within the
preoperational range indicative of normal
environmental levels.

A total of another one hundred fifty-six (156)
samples were analyzed by gamma spectrometry. No
gamma emitting radionuclides were detected by these
analyses.

A total of cne hundred fifty-six (156) samples were
analyzed for 1-131 using a highly sensitive
technique. Trace levels of I1-131 were measured in
some of the wecekly samples. The results were
slightly above the minimum detectable activity of

0.5 pCi/liter. The positive results could not be
attributed to statiorn discharges. The results may
be attributed to expected variability in the
analyses results of very low levels of activity or
other sources such as from medical.

wWell Water

A total of sixteen (16) samples were each analyzed
for gross alpha, gross beta, H-3 and by gamma
spectrometry. No alpha activity was detected in
any of the sampies. The gross beta and H-3 data
are within pre-operational ranges. No gamma
emitting radionuclides were detected by these
analyses.
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V. ENVIRONMENTAL MONITORING (continued)

H. Monitoring of Surface, Drinking, Well Waters, and
Precipitation (continued)

3. Results and Conclusions (continued)

d. Precipitation

In previous years precipitation was not normally
sampled, however, following the Chernobyl Nuclear
Plant accident in the Soviet Union on April 25,
1986 a sampling program was initiated to provide
data to the Nuclear Regulatory Commission and
appropriate agencies in Pennsylvania, West
Virginia and Ohio. During the weeks immediately
after the Chernobyl accident samples were analyzed
as soon as possible following precipitation,
however, as the level of fallout activity decreased
to near background the samples were collected in
accordance with the schedvle described in Section
H.2.d.

A total of forty (40) samples were analyzed for
gross beta. Figure 5.H.2 illustrates the average
concentration of gross beta in precipitation. Note
the short-term increase due to the Chernobyl
Nuclear Plant accident.

A total of three (3) samples were analyzed for H-3,
Sr-89 and Sr-90. One positive tritium result was
detected which was within normal levels and no Sr-
£9 or Sr-90 was detected.

A total of forty-nine (49) samples were analyzed by
gamma spectrometry. Naturally occurring
radionuclides detected were Be-7 and K=-40.
Radionuclides attributable to the Chernobyl Nuclear
Plant accident are Ru-103, 1-131 and Cs-137.
Figure 5.H.2 illustrates the average concentration
of lodine-131 in precipitation. Note the short-
term increase due to the Chernobyl Nuclear Plant
accident.

Examination of effluent data from Beaver Valley
Power Station demonstrated that none of the
elevated results are attributable to the operation
of the power station.
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SECTION V - H DUQUESNE LIGHT COMPANY
1986 Annual Radiological Environmental Report

V. ENVIRONMENTAL MONITORING (continued)

H. Monitoring of Surface, Drinking, Well Waters, and
Precipitation (continued)

3. Results and Conclusions (continued)

e. Summary

The data from water analyses demonstrates that the
Beaver Valley Power Station did not ccntribute a
significant increase of radioactivity in local
river, drinking, well waters or precipitation. The
few positive results which could be attributable to
authorized releases from the Beaver Valley Power
Station are characteristic of the effluent. Thes.
results confirm that the station assessments, prior
to authorizing radioactive discharges, are adequate
and that the environmental monitoring program is
sufficiently sensitive.

Further, the actual detected concentration
(averaged over a year) attributable to Beaver
Valley Power Station, was only 0.32% of the Maximum
Permissible Concentration allowed by he Federal
Regulations for water discnarged to the Ohio River.
The Ohio River further reduced this concentration
by a factor of ~ 600 prior to its potential use by
members of the public.
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SECTION V - I DUQUESNE LIGHT COMPANY

V.

I.

1986 Annual Radiological Environmental Keport

ENVIRONMENTAL MONITORING

Estimates of Radiation bLose to Man

§ 38

Pathways to Man - Calculational Models

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

Each radionuclide contained in the Semi-Annual
Radioactive Effluent Release Report (noble gases,
particulates, radioiodines and tritium) were included as
source terms when they were detected above the LLD
values. All LLD values reported by Beaver Valley Power
Station are equal to or lower than those required by the
Technical Specifications.

All gaseous ecffluent releases, including Auxiliary
Building Ventilation, were included in dose assessments.
The release activities are based on laboratory analysis.
When the activity of noble gas was below detection
sensitivity, either the inventory based on its MDL or an
appropriate but conservative ratio to either measured
activity of Kr-85 or Xe-133 was used. Meteorological
data collected by the Beaver Valley Power Station
Meteorology System was used as input to X0QDOQ2 which in
turn provided input for GASPAR. Except when more recent
or specific data was available, all inputs were the same
as used in the Beaver Valley Power Station Environmental
Statements or in Fegulatory Guide 1.109. The airborne
pathways evaluated were beta and gamma doses from noble
gas plumes inhalation, the "cow-milk-child", and other
ingestion pathways.
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SECTION V - 1 DUQUESNE LIGHT COMPANY

1986 Annual Radiological Environmental Report

ENVIRONMENTAL MONITORING

Estimates of Radiation Dose to Man (continued)

; 38 Pathways to Man - Calculational Models (continued)

All potentially radioactive liquid effluents, including
steam generator blowdown, are released by batch mode
after analysis by gamma spectrometry using Intrinsic
Germanium detectors. Each batch is diluted by cooling
tower blowdown water prior to discharge into the Ohio
River at the Beaver Valley Power Station outfall (River
Mile 35.0) The actual data from these analyses are
tabulated and used as the radionuclide activity input

term in LADTAP. A hypothetical real individual

for

liquid pathways is located at Midland. Except when more

recent or specific data for the period is available,

all

other input to LADTAP are obtained from the Beaver
Valley Power Station Environmental Statement or
Regulatory Guide 1.109. Pathways, which were evaluated,
are drinking water, fish consumption, shoreline

recreation, swimming, and boating.

- Results of Calculated Radiation Dose to Man - Liquid
Releases
a. Iudividuel Dose

The doses which are calculated by the model

described above are to a hypothetical
individual located at Midland since this is

real
the

nearest location where significant exposure of a
member of the public could potentially occur;

therefore, this location is used to calculate

the

maximum exposure. A breakdown of doses by pathway

and organ is provided in Table V.I.1 for

maximum individual. Included in this table
breakdown of a typical dose to individuals
natural radiation  exposure. The results

calculated radiation dose to the hypothetical

the
is a
from

of
real

individual are compared to the BVPS #1 annual

Technical Specifications limits in Table V.I.Z2.
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a
b

PATHWAY

Fish Consumptlonb

Drinking Water
Shoreline Activities

TOTAL

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

MAXTMUM
GROUP

Adult

Infant

Teen

MREM
MAXTMUM
INDIVIDUAL

USAGE
FACTOR SKIN

21.0 kg N/A

510 liter N/A

67 hr. 0.00014

0.00014
(Teen)

ORGAN

0.00107
(Liver)

0.00246
(Lung)

0.00258
(Adult)
(Liver)

THYROID

0.0000409

0.00235

0.00235
(Infant)

WHOLE
0.000632 0.000703
0.000114 0.00238
-— 0.00012
0.000676 0.00238
(Adult) (Infant)

TYPICAL DOSE TO INDIVIDUALS FROM NATURAL RADIATION EXPOSURE

Ampient Gamma Radiation:
Radicnuclides in Body
Global Fallout

TOTAL mrem

Located at Midland Drinking Water Intake

Child is the critical group for bone with a dose of 0.000759 mrem/yr.

" Pre-operational average ambient gamma radiation

69°

284

éd

101

. National Academy of Sciences, "The Effects on Populations of Exposure to Low Levels of
Ionizing Radiation," BEIR Report, 1$80.
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SECTION V - I DUQUESNE LIGHT COMPANY
1986 Annual Radioclogical Environmentai Report

V.  ENVIRONMENTAL MONITORING

- Results of Calculated Radiation Dose tc Man - Liquid
Releases (ccntinued)

b. Population Dose

The 1986 calculated dose to ths entire population
of almost 4 million people within 50 miles of the

plant was:
Largest Isotope
Man-Millirem __Contributors
TOTAL BODY 81.6 H-3 79.8 mrem
Fe-5% 0.68 mrem
Co=60 0.75 mrem
THYROID 79.7 H-3 79.2 mrem
I-131 0.52 mrem
35 Results of Calculated Radiatio. Dose to Man - Airborne
Releases

The results of calculated radiation dose to the maximum
exposed individual for BVPS airborne racioactive
effluents during 1986 are compared to the BVPS annual
Technical Specifications limits in Table V.I 3. The
doses include the contribution of all pathwavs. A 50-
mile population dose is also calculated and provided in
Tabis V.1.3. H-3 is the primary rad.onuclide
contributions to these doses. The results show
compliance with the BVPS #1 Technical Specifications
limits.

4. Conclusions - (Beaver Valley Power Station)

Based upor the estimated dose to individuals from the
natural background radiation exposure in Table V.I.1.,
the incremental increase in total body dose to the 50-
mile population (4 million people), from the operation
of Beaver Valley Power Station - Unit No. [, is less
than 0.0001% of the annual background.

The calculated doses to the public from the operation of
Beaver Valley Power Station - Unit No. 1 are below BVPS
#1 annual Technical Specifications limits and resulted
in only a small incremental dose to that which area
residents already received as a result of natural
background. The doses constituted no meaningful risk to
the public.
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ORGAN

TOTAL BODY

SKIN

LUNG

THYROID

TABLE V.I.3

Results of Calculated Radiation Dose to Man (1986)
Beaver Valley Power Station - Airborne Radioactiviry

MAXIMUM EXPOSURE
INDIVIDUAL, mrem

0.0239

0.0406

0.0258

0.0460

BVPS #1 ANNUAL

TECH.

SPEC. LIMIT
mrem

PERCENT OF
ANNUAL TECH.
SPEC. LIMIT

50-MILE
POPULATION DOSE
man_rem

15

15

15

15

0.16

0.27

0.17

0.31

0.258

0.754

0.282

0.408
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