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EXECUTIVE SUMMARY
|

This report describes the Radiological Environmental Monitoring Program conducted
during 1992 in the vicinity of the Beaver Valley Power Station Units 1 and 2. The
Radiological Environmental Program consists of off-site monitoring of water, air,
river sediments, soils, food pathway samples, and radiation levels in the vicinity of
the site. This report discusses the results of this monitoring during 1992.

Duquesne Light Company operates the Beaver Valley Power Station Units 1 and 2
pressurized water reactors as part of the Central Area Power Coordination Group.

The Beaver Valley Power Station Unit 1 operated throughout 1992 except for an
outage from October 9,1992 through November 2,1992 for repair of the "A" reactor
coolant pump motor. The highest average daily output generated during the year
wa::6 838 rnegawatts net in February 1992 and the total net electrical generation
during the year was 6,298,390 megawatt-hours.

Beaver Valley Power Station Unit 2 operated throughout the year except during the
Third Refueling Outage, March 13,1992 through May 12,1992. The highest average
daily output generated during the year was 846 megawatts net in November,1992,

! and the total net electrical generation during the year was 5,644,322
megawatt-hours.

| In 1992, samples were taken from over 60 sites around Beaver Valley Power Station
| that included the aquatic, atmospheric and terrestrial environments. More than

3,000 analyses were performed on these samples.

During the year, the radioactive releases from BVPS Units 1 and 2 did not exceed
the Technical Specification Environmental Limits identified in the Beaver Valley
Power Station Operating License Technical Specifications for Units 1 and 2. Based
upon the estimated dose to individuals from the natural background radiation
exposure, 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.1 and
No. 2, is less than 0.0001% of the annual background. See Section V.I for specific !
details. The National Academy of Sciences 1990 BEIR Report shows that the typical

,

dose to an individual from background (natural radiation exposure including radon) i

is 296 mrem per year.

The environmental monitoring program outlined in the Beaver Valley Power Station !
Units 1 and 2 Technical Specifications was followed throughout 1992. The results for !

each media are contained in Section V of this report. Examination of effluents and j
environmental media show that the Beaver Valley Power Station Units 1 and 2 ;

'operations have not adversely affected the surrounding environment.

11 ExECuTfVE SUMMARY
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j Section 1. INTRODUCTION
! :
4

)
.

'

i
! A. Scope and Objectives of the Program i

The environmental program consists of environmental monitoring for radioactivity in
the vicinity of the Beaver Valley Power Station. Environmental sampling and
analyses included air, water, milk, vegetation, river sediments, fish, and ambient !
radiation levels in areas surrounding the site. The results of these media are |
assessed to determine impacts of the plant operation on the environment. The !

Annual Radiological Environmental Report for the Beaver Valley Power Station
,

summarizes the radiological environmental program conducted by the Duquesne
Light Company in 1992.

,

B. Descr!pt!cn of the Beaver Valley Site
,

The Beaver Valley Power Station is located on the south bank of the Ohio River in *

the Borough of Shippingport, Beaver County, Pennsylvania, on a 501 acre tract of ,

land. Figure 1-1 is a view of the Beaver Valley Power Station. The site is ;

approximately one mile from Midland, Pennsylvania; 5 miles from East Liverpool,, ;

Ohio; and 25 miles from Pittsburgh, Pennsylvania. Figure 1-2 shows the site
location in relation to the principal population centers. Population density in the ;

immediate ' icinity of the site is relatively low. The population within a 5 mile radiusv
of the plant is approximately 18,000 and the only area within the radius of f
concentrated population is the Borough of Midland, Pennsylvania, with a population !

of approximately 3,300.

The site lies in a valley along the Ohio River, it extends from the river (elevation '

665 feet above sea level) to a ridge along the border south of the Beaver Valley
Power Station at an elevation of 1,160 feet. Plant ground level is approximately 735
feet above sea level. '

The Beaver Valley Power Station is on the Ohio River at river mile 34.8, at a location
on the New Cumberland Pool that is 3.3 river miles downstream from Montgomery
Lock and Dam, and 19.4 miles upstream 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 approximately 5000 cubic feet per second (CFS) to a maximum ;

of approximately 100,000 CFS. The mean annual flow is approximately 25,000 CFS.

Water temperature of the Ohio River varies from 32'F to 84'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, Monongahela, and Beaver rivers.

The climate of the area may be classified as humid continental. Annual
precipitation is approximately 36 inches, typical yearly temperatures vary from
approximately - 3*F to 95'F with an annual average temperature of 52.3*F. The
predominant wind direction is typically from the southwest in summer and from the
northwest in winter.

secDon 1. INTRODUCTION 1-1
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Figure 1-2. Geographical Nap and Principal Communities in 40-mile Radius of the Beaver Valley Power Station,

['
3 S Cp 77 ! j

~ 2 .6 CAS I ,

\\ Y\

'
ALLIANCE N ,.

3L'~ M/ u !

''% v%'- ; w

f

-

30R0 0F
'l

9"wc)M.IQUIPPA
w A.

P KINSING*CNg4f

$ | s
51'

/#//
z e 1: :sscacu fl' -

yEud qs / asD j"

t ' Me KEESPORT
,

(5 |

|s u ggy77;;

: /
'

9 )

2
2 wAsEINGTON

5' '

/~4o (: i,

}r

I J bO'

. ppm gg |
J

<

Roads

Rivers

Q Ci:1es

GEOGRAPHICAL MAP A!G PRINCIPAL CGE1 UNITIES IN 40-MILE RADIUS OF THE

BEAVER VALLEY PO'a'ER STATION

FIGURE 1-2

Section 1. INTRODUCTION 1*3

_ _ _ _ _



. _ . _ _ _ - _ _ _ _ _ .__ _ _ . . __.-

,
i
;-

Duquesne Light Company j

1992 Annual Radiological Environmental Report !

:

The design ratings and basic features of the Beaver Valley Power Station Units 1
and 2 are tabulated below; f

i
!

Beaver Vailev Unit i Beaver Vallev Unit 2 |
!

;

Thermal & Elec. Rating (;

(Net MW,) 2660 MW,835 MW, 2660 MW,836 MW, .

Type of Power PWR PWR |
1

No. of Reactor Coolant !
!Loops 3 3

No. of Steam Generators
| & Type 3 - Vertical 3 - Vertical

| Steam Used by Main I
Turbine Saturated Saturated {

'

!

The units utilize two separate systems (primary and secondary) for transferring heat !|
'from the source (the reactor) to the receiving component (turbine-generator). i

Because the two systems are isolated from each other, primary and secondary |
waters do not mix; therefore, radioactivity in the primary system water is normally |
isolated from the secondary system. Reactor coolant in the primary system is !

pumped through the reactor core and steam generators by means of reactor coolant
pumps. Heat is given up from the primary system to the secondary system in the
steam generators, where steam is formed and delivered to the main unit turbine, !

which drives the electrical generator. The steam is condensed after passing !
through the turbine, and returned to the steam generators to begin another i

steam / water cycle. !

| NOTE: MW,- megawatts thermal
i

MW,- megawatts electrical
!

i

I

a
|
1

f
9

I

D

*

| 1-4 seerion 5. isTecoucTioN

i
. .-
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Section 2. RESULTS AND CONCLUSIONS )
i

!Plant operations at the Beaver Valley Power Station had no adverse effects on the
environment as a result of activity at the station during 1992. !

t

The Beaver Valley Power Station Unit 1 operated throughout 1992, except for an
outage from October 9,1992 through November 2,1992 for repair of the "A" reactor !

coolant pump motor. Unit 2 operated throughout the year except during the Third i

Refueling Outage, March 13, 1992 through May 12, 1992. During the year, the [
radioactive releases were below the limits of 10 CFR Part 50, Appendix 1. The !
releases at Beaver Valley Power Station Units 1 and 2 did not exceed the limiting !
conditions identified in the Beaver Valley Power Station Units 1 and 2 Operating ;

License Technical Specifications.

The environmental program for 1992 was the same as in 1991 except soil samples i

were not scheduled and several changes in dairy locations which were revised as
required by the Beaver Valley Technical Specifications. (Refer to Table 5-1 for the
1992 Radiological Monitoring Program Outline).

The Beaver Valley Power Station Technical Specifications require sampling of three !

(3) dairies which have the highest calculated milk pathway potential and one large j

local dairy. The three dairies are determined from calculations based on the j

meteorological data and the latest milch animal survey. However, these dairies are I

frequently small, consisting of as few as one cow or goat. The availability of milk f
from single cow dairies and revisions due to updated calculations and surveys {
normally result in sampling of several additional dairies during the year in different |
sampling periods. _j

The Environmental Monitoring Program also includes two larger dairies in order to
provide continuity in the sampling / analyses program and a control location.
Samples from each of these dairies are obtained in addition to the four dairies

,

required by the Environmental Technical Specifications. The collection periods
associated with each of the locations are provided in the detailed summary of the {
milk monitoring program of this report (Section 5-E). j

Activity detected was attributable to naturally occurring radionuclides, BVPS |
effluents, previous nuclear weapons tests, medical procedures or to the normal !
statistical fluctuation for activities near the lower limit of detection (LLD). The -

positive results attributable to the Beaver Valley Power Station were consistent with i

station data of authorized radioactive discharges and were within limits permitted by
the NRC license.

The results and conclusions for each media of the 1992 Radiological Environmental
Monitoring Program are contained in Section 5 of this report. A summary of the
1992 operational environmental data is found in Table 5-2 and a summary of
preoperational data (1974-1975) environmental data is found in Table 5-3.

Examination of effluents from the Beaver Valley Power Station and environmental
media demonstrated compliance with regulations and Station Technical

Specifications.

Secon 2. RESULTS AND CoNClustoNS 2-1
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Section 3. ENVIRONMENTAL MONITORING CONSIDERATIONS

A. Environmental Quality Control Programs
The Quality Control (QC) Program used for the Beaver Valley Environmental
Radioactivity Monitoring Program consisted of seven (7) elements. It should be
noted that the comparisons made were at very low levels of radioactivity and
consequently, the activities at these levels are difficult to measure. However,

acceptable correlation was achieved in most instances as outlined in the
discussions and tables which follow.

1. TLD Monitoring (Duquesne Light Company (DLC) Contractor Laboratory and QC !

Laboratory) {

| Thirteen (13) TLDs from the Contractor Laboratory and QC Laboratory are ;

co-located, replaced quarterly and results compared. The average of the
contractor laboratory and the average of the quality control laboratory agree
within 12.5% of the mean of all results. This is within the precision of typical
TLD Systems. Summary data of the TLD Monitoring Program is provided in
Table 3-1. ;

2. Split Sample Program (DLC Contractor Laboratory - DLC QC Lacoratory)
,

l -

'Samples of surface (river)' water and drinking water were routinely split and
analyzed by the DLC Contractor Laboratory and the DLC QC Laboratory. In ,

addition, samples of other media, such as milk, soil, sediment and feederop j

were also split with the DLC QC Laboratory.

A summary of results of split water samples is provided in Table 3-2 and
Table 3-3. The only non-comparison in all of the surface and drinking water ;

analysis were two gross beta analysis of surface water samples. The
non-comparisons of surface water gross beta are believed due to variation in
the presence of small amounts of sediment which can effect comparison at low

|

levels of activity. All gross beta analysis of drinking water (which are relatively
free of sediment) compared.

,

Summaries of milk, sediment and fecd/ food crop split samples is provided in
Table 3-4 and Table 3-5. Good overall agreement was obtained with only one '

non-comparison observed of K-40 in feed. Some variation may be expected
due to small variations in duplicate samples, variations in analytical procedures
and in calibration, source type, etc. '

i
A

|

i

!

|
|

Section 3. ENVIRoNUENTAL MONITORING CONSIDERATIONS 3-1
|
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Contractor /Ouality Control Laboratory Companson fTable 31. Quality Control Data -

'
| Thermoluminescent Desimeters - mR/ day
I TABLE 3-1 !

!

QUALITY CONTROL DATA - CONTRACTOR / QUALITY CONTROL LABORATORY ;

COMPARISON THERMOLUMINESCENT DOSIMETERS - mRIday ;

i

iST QUARTER 2ND QUARTER

DLC DLC - QC DLC DLC - QC
Location No. Contractor lad Locatio9 To. Contractor Lab

(CaSO.:Dy) (CaSO4:Dy) (CaSO4:Dy) (CaSO4:Dyl

10 0.14 0.17 10 0.15 0.18

13 0.13 0.15 13 0.13 0.16
14 0.15 0.17 14 0.14 0.18

15 0.12 0.14 15 0.12 0.14

27 0.15 0.17 27 0.13 0.18

28 0.16 0.17 28 0.15 0.18

29B 0.18 0.19 298 0.17 0.20
32 0.17 0.17 32 0.16 0.19
45 0.16 0.17 45 0.15 020
46 0.14 0.15 46 0.13 0.15
47 0.17 0.19 47 0.18 021
48 0.17 0.15 48 0.16 0.19

.|51 0.17 0.16 51 0.17 0.18

3RD QUARTER 4TH QUARTER

DLC DLC - QC DLC DLC - QC
Location No. Contractor Lab Location No. Contractor Lao

(CaSO4:Dy) (CaSO :Dy) (CaSO4:Dy) (CaSO4:Dy;

10 0.15 0.16 10 0.16 0.18
13 0.14 0.16 13 0.14 0.17
14 0.15 0.17 14 0.16 0.19 ;

15 0.12 0.15 15 0.13 0.14 ;

27 0.16 0.18 27 0.16 0.19 |
( 28 0.17 0.17 28 0.17 0.19 [
' 298 020 020 29B 0.18 021

| 32 0.18 0.18 32 0.17 021 #

45 0.17 0.18 45 0.18 0.20 '

46 0.17 0.16 46 0.13 0.17 i

! 47 0.18 0.20 47 0.18 0.22 I
I 48 0.17 0.17 48 0.17 020 |
! $1 0.18 0.17 51 0.16 020 !

1

)

ANNUAL

j DLC DLC - QC
i Location No. Contractor lad

(CaSOa:Dy) (CaSO.:Dy)

10 0.15 0.18
13 0,13 0.17
44 0.14 0.17
15 0.13 0.13
27 0.14 0.18
28 0.15 0.19
29B 0.18 0.22
32 0.16 0.18
45 0.16 0.18
46 0.13 0.15
47 0.17 020

,

| 48 0.14 020
'

51 0.15 0.20

3-2 Section 3. ENVIRONMENTAL MONITORING CONSIDERATIONS

_ _ _ _ , _ _ _ _ _ _ _ _ ..
__ - --
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1

i Tab!e 3-2. Quahty Control Data.- Contractor /Ouahty Control Laboratory Comparison Split Surface
Water Samples i

' I

1

,

TABLT L2
i

fI QUAltTV CONTROL DATA
*

CONTRACTOR / QUALITY CONTROL LABORATORY COMPAR SON SPL!T SURFACE WATER SAMPLES]

Sampimo DLC Contractor DLC OC {g,
, y ,, g,,y,, ,

Pened Lab (1) Lab {1)

SuMace water Gross Alpna January | < 0 93 20109 pCA
,

Apnl | <10 < 1.2 pCA i
'

r

July | <20 < 1.1 pCA ,

October <15 <08 pCA

SuMace water Gross Beta January 1121 D" 8520e pCA

Apnt 60110' 38106 pCA f

fJuly 12120* 64206 pCiA

i October 63109 | 40104 pCA

f SuMace water Co40 January <40 | <50 pCA j
J

Apnt <30 <18 pCA !>

i
July <30 < 2.2 pCA i

' '

October <30 < 1.7 pC.A jj

fj SuMace water Cs-134 January <40 < 51 pCiA

2 Apnl <40 < 14 pCIA [
t

1 Juty <30 < 2.2 pCA {
October <30 <1a pCA [

SuMace water Cs-137 January C40 <46 pCIA f,

ff Apnf <40 j < 1.7 pCih
'

Juty <30 < 2.2 pCiA

i October <30 <17 pCA i
!

SuMace water Tntium ist Quaner 12000 2 1000 13823 1 324 pCA |
Composite [,

f
'

3rd Quaner 5200 1 200 5172 2 150 pCA
Composite

| Sudace water 5r-89 2nd Quaner <11 <08 pCA

] Composde

4th Quaner < 13 <08 pCiA

i Composite
a
'

Sudace water Sr-30 2nd Quarter < 036 <04 pCA
Composite'

4tn Qua ter < 0 20 <0E pCA ;

Compostte j'

Su ' ace water Co40 2nd Quaner < 100 | < 2.2 pCA |a
g

(nion ' Composite | I

**"'" N
i eth Quaner 1271069 <24 pCA

***f '''I $j Compos:te
1 |

(t) Oncenamties are bases on counting statistics and a o specified at the 95% conficence coefficient

See Section 3-A 2 ;-

.

.

I

i,

h

4 i

!
i

,

Section 3. ENVIRONMENTAL WONITORING CONSIDERATIONS 3*3 .!
l
;

__ _ _. _ , . _ . . ,. _ . . _ . _ _ - . _ - , _



Duquesne Light Company
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Table 3-3. Quality Control Data - Contractor /Ouality Control Laboratory Comparison Split Drinking
Water Samples

TABLE 3-3

QUALITY CONTROL DATA
CONTRACTOR /OUALITY CONTROL LABORATORY COUPARfSON SPLIT DRINKING WATER SAMPLES

j sempung otC Contractor DLC - oC units,,, g ,, ,y
| Peneo up (1) Lab (1)

Dnnking water Co.137 February 540 | 51a | pCA

(mey sput) May $30 | 520 { pCA

August 550 | 515 | pCA

November s4o I s 2.1 | pCA

Febrush s40 s14 | pCAonnkmg water Cs-134

uay 530 s1e | pCAtwey sout)

August | <40 s14 | PCA

November <40 521 pCA'

Dnnong water Co40 February s40 s16 pCA

I"*Y ''"*3 May 530 520 pCA

August <40 s16 pCA

hovember S30 I s21 pCA

Dnr*ang water Gross A!pta March <08 ! <11 pCA

June < 0 97 <13 pCA
,,3

August < 1.30 <09 pCA

hovember < 15 <0$ pCA

Dnnkmg Water Gross Beta March 3 $ 10 6 20116 pCA

June 48!07 20:06 i pCA
3

August 45111 32205 | pCA

hovember 39108 29105 | PCA

Dnnons water Tritium i 2nd Quener s 100 5 its pCA

) ath Q.aner 140 1 110 < 182 pCA

(1) Uncemaintees see based on countmg stat:stics and are specified at the 95% confioence coedhcient

See Section 3-A2*

I
! ,

i

|
,
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|

|

I

Table 3-4. Quality Control Data - Contractor /Ouality Control. Laboratory Comparison Split . Milk' i
Samples ;

|
i

i

TABLE 3-4 ,

!
QUAUTY CONTROL DATA |

CONTRACTOR / QUALITY CONTROL LABORATORY COMPARISON SPLIT WILK SAMPLES [
,

Sampung ntracor DC - @j gg, Analysis unitsPeriod Lab (1) 1.sb (1) |

Milk (25) 3-17-92 Sr-89 < 1.4 L < 0.60 pCd! i
i

Sr-90 3.510.4 2.8 i 0.6 pCui
?

Co-60 < 4.0 < 2.9 pCi/I !

! I-131 < 0.13 < 0.2 PCih 'f
I

Cs-134 < 4.0 < 1.6 pCIA . L

|
Cs-137 <4D < 2.3 pCill i

fK-40 1400 1 140 1393 i 55 pct /l -

Milk (25) 6-16-92 Co-60 < 4E < 1.9 ! pCi/l j

I-131 < 0.17 < 0.2 pCJi !
!
'

Cs-134 < 4.0 < 1.9 pCi/! .

!
Cs-137 < 4.0 < 1.8 pCIA !

K 40 1460 i 150 1260 i 49 - pCi/l f

Milk (25) 9-22 92 - Sr-89 < 0.98 < 1.1 pCi/l -

( Sr-90 2.5 i D.3 3.7 i 0.9 pCi/l

! Co-60 < 3.0 < 2.6 pCl/l f
I-131 < 0.33 < 0.6 pCi/I !

! Cs-134 < 4.0 < 2.3 pCi/l

Cs-137 < 4.0 < 2.3 OCiti

K-40 1370 1 140 1230 1 57 pCi/l .

Milk (25) 12-15-92 Co4') < 4.0 < 34 pCul '

!,l-131 < 0.14 < 0.3 pCl/l

Cs-134 < 4.0 < 2.3 pCi/l

Cs-137 < 44 < 2.4 pCill f
l '

| K-40 1370 i 140 1370 i 60 pCVI ;'
,

r
(1) Uncertainties are based on counting statistics and are specified at the 95% confioence coemciem.

|
* See Section 3-B.

|

!

:
i

f
I

:

i,

I
i

!
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Duquesne Light Company
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Table 3-5. Quality Control Data - Contractor /Ouality Control Laboratory Comparison Split Feed, Food
and Sediment Samples

TABLE 3-5

QUALITY CONTROL DATA
CONTRACTOR / QUALITY CONTROL LABORATORY

COMPARISON SPLIT FEED, FOOD AND SEDIVENT SAMPLES

S*** "U * O# '

Units IMeca Analysis
Period Lap (1) La0(1)

Feed (25) 6-17-92 Be-7 0.909 0.202 0.80 i 0.08 pCugm (ary)

K40 14.8 i 1.5* I 9.9310.38 pCugm (cry)

Co-60 < 0.03 < 0.012 pCugm (cry)

1-131 < 0.018 < 0.052 pCdgm (cry)

Cs-134 < 0.02 < 0.010 pCugm (cry)

Cs-137 i < 0.03 < 0.010 pCvgm (cry)

Feed (25) 6-17 92 $r-90 0.0M i 0.016 < 0.032 pCugm (cry)

Food (10) 8-7-92 K40 1.64 i 0.16 2.4810.35 pCvgm (wet)

Co-60 < 0.008 < 0.019 pCdgm (wet) ;

l-131 < 0.015 < 0.040 | pCugm (wet)
Cs-134 < 0.009 < 0.018 | pCugm (wet)
Cs-137 < 0.008 < 0.019 | pCugm (wet)

Seciment (2A) 10-23-92 Gross Afona 12.0 i 5 20.414.2 pCugm (ory)

Gross Beta 4013 30.3 i 2 3 pCugm (cry)

Sr-89 < 0.054 < 0.045 pCdgm (cry)

Sr-90 < 0.020 < 0.023 pCugm (cry)

Co-58 < 0.07 0.064 0.020 pCygm (cry)

Co-60 1471 0.15 1.2510.04 pCugm (cry)

Cs-134 < 0.07 < 0.017 pCugm (cry)

Cs-137 0.275 0.06 0.17 i C.015 pCugm (cry)

Ra-226 3.1 0.89 < 0.39 pCugm (cry)

K-40 13.6 i 1.4 11.90 i 0.35 , DCugm (cry)
(1) Uncertainties are based on counting stat:stics and are specif.ec at the 95% conficence coe*ficient.

1* See Section 3-B. !

!

1

I

l

I
|
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1 ,|

i ;

3. DLC QC Laboratory Program -|
!Spiked samples prepared by DLC QC Laboratory were routinely submitted to

the Contractor Laboratory for analysis. Table 3-6 (water) and Table 3-7 (milk)'

,

provide data from this portion of the QC Program. See Section 3B for i

1 evaluation of the data.

4. Comparisons of Similar Samples (DLC Contractor Laboratory - DLC QC ,

| Laboratory) ,
-

,

Duplicate air particulate and charcoal filters (radiciodine) samples were
1 collected at Location #30 and compared during the year on a weekly basis. t

'

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-89 and Sr-90 activity for each quarter of |
the year. Table 3-8, Table 3-9 and Table 3-10 provides data for this portion of
the QC program. |

S. Contractor and QC Laboratory - Internal QC Program

The Contractor and QC Laboratory maintained their 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 and QC '

' Laboratory results were in agreement with EPA EMSL. See Appendix I and ll.
The Contractor and QC Laboratories were audited in 1992 by Nuclear ;

;
,

Procurement Issues Committee (NUPlC) of which Duquesne Light Company is a
,

member. The detailed audit reports were reviewed by Duquesne Light j
Environmental Services. No items of concern to Duquesne Light Company i.

were identified. ;

i :

i 6. Special QC Program (DLC Contractor Laboratory - Independent Laboratory - !

DLC QC Laboratory)

The program was upgraded in 1992 by addition of a vendor noted for supplying !
quality primary standards for the preparation of the low level spiked water and |

'

milk samples. The " spiked to" values were used for calculating comparison
acceptance criteria. The prepared spiked samples were then split 3 ways
between an independent Laboratory (a laboratory qualified to perform analysis
for REMP programs), the DLC Contractor Laboratory, and the DLC QC
Laboratory. A summary of results of this portion of the QC program is provided
in Table 3-11 and Table 3-12. See Section 3B for evaluation of this data.

,
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;

Table 3-6. Quality Control Data - Contractor /Ouality Control Laboratory Comparison Spiked Water
Samples

,

TABLE 3-6 i

,

QUALITY CONTROL DATA
CONTRACTORIQUALITY CONTROL

LABORATORY COMPARISON SPIKED WATER SAMPLES
.

DLC
Sample identification Sample DLC - QC

Chh Units
Date No. Analysis Lab (1)ub W

3-13-92 W-85 Sr-89 28 i 3 26.2 i 3.1 pCill ;

- S r-90 29 i 1 24.4 i 1.4 pCl/l j

4-21-92 W-86 H-3 4700 i 100 4080 i 190 pCl/l

4-22-92 W-87 |-131 23.0 i 1.0* - 33.5 i 0.6 pCi/l

| 4-30-92 W-88 Co-60 19.3 i 3.5 17.5 i 2.7 pCill
Cs-134 14.0 i 3.9* 28.9 i 2.5 pCill ;

Cs-137 22.7 i 3.9* 41.0 i 3.0 pCill t
,

6-15-92 W-89 Gross 23 i 2.0* 15.3 i 0.8 pCill
Alpha
Gross 21.0 i 1.0 17.1 i 0.8 pCill
Beta

9-25-92 W-90 Sr-89 11.0 i 1.0 6.7 i 3.4 pCi/l
Sr-90 14.0 i 1.0 16.1 i 1.4 pCill

10-13-92 W-91 1-131 73 i 2.0 64.2 i 2.7 pCl/l
W-92 Co-60 10.2 i 1.4 11.4 i 1.9 pCl/l ;

Cs-134 11.7 i 1.4 18.7 i 2.3 pCill ;

Cs-137 17.0 i 1.7 14.1 i 1.8 pCill

10-13-92 W-93 H-3 3600 i 200 3704 i 186 pCill

I 10-13-92 W-94 H-3 14000 i 1000 14925 i 339 pCill .

'

10-13-92 W-95 |-131 33 i 1.0 39.4 i 2.2 pCill

12-31-92 W-96 Gross 9.9 i 1.5 10.4 i 1.0 pCl/l

i
Alpha

l Gross 45 i 2.0* 32.9 i 1.1 pCill
Beta 3

m

(1) Uncertainties are based on countir.g statistics and are specified at the 95%-
confidence coefficient.

See Section 3-B.*

1
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!

Table 3-7. Quality Control Data - Contractor /Ouality Control Laboratory Comparison Spiked Milk !
Samples

,

TABLE 3-7

'

QUALITY CONTROL DATA
'

CONTRACTOR / QUALITY CONTROL
LABORATORY COMPARISON SPIKED MILK SAMPLES

Sample identification Sample DLC - QC ,

"* "* *

Date N o. Analysis Lab (1)
Lab (1)

1-25-92 Mi-39 Sr-89 36 i 3.0 21.6 i 6.5 pCill
7

Sr-90 44 i 1.0 38.7 i 1.8 pCi/l ;

l-131 62 i 1.0 76.8 i 0.9 pCill
'

Cs-134 39.5 i 6.7 42 t 5.7 pCill
Cs-137 53.9 i 5.9 55.2 i 6.4 pCill ,

K-40 1160 i 120 1120 110 pCill

4-21-92 Mi-40 Cs-134 54.5 i 5.5 58.0 i 2.6 pCill {
Cs-137 45.5 i 4.5 43.7 3.0 pCill

|
K-40 1160 i 120 1060 i 40 pCi/l

..

|
,

4-24-92 Mi-41 1-131 41 t 1.0 50.3 i 0.8 pCl/l

8-21-92 Ml-42 Sr-89 48 i 3.0 41.4 5.9 pCill
'

Sr-90 52 i 1.0 48.9 2.5 pCi/l
I-131 63 i 1.0* 88.6 i 1.3 pCill

Cs-134 17.1 i 4.3 20.1 i 2.8 pCi/l -

Cs-137 28.8 i 4.2 26.2 i 2.7 pCl/l
K-40 1360 i 140 1318 i 59 pCi/l

10-13-92 MI-43 1-131 19.0 2.0 19.9 1.0 pCill
Cs-134 12.1 i 3.1 14.2 3.4 pCi/l
Cs-137 16.2 3.4 14.1 i 5.2 pCill ,

K-40 1300 i 130 1198 8/ pCill

10-13-92 Ml-44 l-131 39.0 i 3.0 36.1 i 1.2 pCi/l
Cs-134 21.1 3.6 28.2 i 4.0 pCill
Cs-137 36.4 i 3.9 38.8 i 5.1 pCill

K-40 1310 i 130 1259 i 77 pCill

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

See Section 3-B*

,

i
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TABLE 3-8,

E
g QUAll1Y CONTROL DATA ;4

CONTRACTOR / QUALITY CONTROL LABORATORY COMPARISON Ey *
SPLIT AIR PARTICULATE AND CHARCOAL FILTER SAMPLESm

[Air Particulates Air lodine
O pCl/Cu. Meter (Bets) pCl/Cu. Meter TO

M DLC DLC 5E
(d*

f Semple Date Contractor Sample Date Contractor
*

r- Lab (1) Lab (1) *g.
o e

C
0 1/6 - 1/13 0.020 1 0 003 0.022 i 0.003 12/30 - 1/6 < 001 < 0.01 ga $

E gh 1/20 - 1/27 0.024 1 0.003 0 025 i 0.003 1/13 - 1/20 < 0 02 < 0 01 o

! 2/3 - 2/10 0 021 i 0 003 0.018 1 0.003 1/27 - 2/3 < 0.02 < 0.01 $ $
0 o u m o
Q 2/17 - 2/24 0.013 i 0.003 0.014 i 0.003 2/10 - 2/18 < 0 02 < 0.01 *!. , ]Dc

g'1 p E,.gz
e 3/2 - 3/9 0 020 i 0 003 0.018 i 0.003 2/24 - 3/2 < 0.02 < 001

9 3/16 - 3/23 0 013 i 0.003 0 014 i 0.003 3/9 - 3/16 < 002 < 001 SO -$0>> *gJ| gc'y> 3/30 - 4/6 0 012 i 0.003 0.014 i 0 003 3/23 - 3/30 < 0.01 < 001

E 4/13 - 4/20 0.012 1 0 003 0.015 i 0.003 4/6 - 4/13 < 0.02 < 0.01 fO *S-

g m-
4/27 - 5/4 0 015 i 0.003 0 014 1 0.003 4/20 - 4/27 < 0.01 < 0.01 5 QOx _.. o

5/11 - 5/18 0.020 i 0.003 0.018 i 0.003 5/4 5/11 < 0.01 < 001 o3on
5/26 - 6/1 0.012 1 0.003 0 012 1 0.003 5/18 - 5/26 < 0.02 < 001 R 3$

8 mx
6/8 - 6/15 0 013 i 0.003 0.022 1 0 003 6/1 - 6/8 < 001 < 0.01

- ?.
es

6/22 - 6/29 0.021 i 0.003 0.019 i 0.002 6/15 - 6/22 < 0.01 < 001 y
(1) Uncertainties are based on counting statistics and are specified at the 95% confidence coefficient. U $

6 O
M 3

9
4
i
5
2

T3s
b
,
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TABLE 3-8

QUALITY CONTROL DATA
CONTRACTOR / QUALITY CONTROL LABORATORY COMPARISON

SPLIT AIR PARTICULATE AND CHARCOAL FILTER SAMPLES r,

* Air Particulates Air lodine
pCl/Cu. Meter (Bete) pCl/Cu. Meter

*

DLC DLC
* *

Sample Date Contractor Sample Date ContractorI'I * III
Lab (1) Lab (1) a ,

e
7/6 - 7/13 0,017 1 0 003 0.017 1 0.003 6/29 - 7/6 < 0.01 < 001 $

7/20 - 7/27 0.011 1 0.003 0.014 1 0.003 7/13 - 7/20 < 0.01 < 0.01 g '

8/3 - 8/10 0.015 i 0 003 0.022 1 0.003 7/27 - 8/3 < 0.01 < 0 01 E,
m

8/17 - 8/24 0.020 i 0 003 0.025 1 0.003 8/10 - 8/17 < 001 < 0.01 ]
- 9/l - 9/8 - 0.018 i 0.003 0.023 1 0.003 8/24 - 9/1 < 0.02 < 001 E,.y '

h'9/14 - 9/21 < 0.037** 0.028 i 0.004 9/8 - 9/14 < 0.02 < 0.01

%r- f9/28 - 10/5 0.015 1 0.003 0.023 i 0.003 9/21 - 9/28 < 0.02 < 0 01u.
* ;

10/13 - 10/19 0.021 1 0 004 0.020 1 0.004 10/5 - 10/13 < 0.01 < 0.01

w 10/26 - 11/2 0.021 i 0.003 0.019 i 0.003 10/19 - 10/26 < 0.02 < 0.01 {p
E 11/9 - t 1/16 0 020 1 0.003 0.020 1 0.003 11/2 - 11/9 < 0.02 < 0.01 o3
< 2u i

y 11/23 - 11/30 0.012 1 0.003 0.014 i 0.002 11/16 - 11/23 < 0.02 < 0.01 3$ ge x: z
'

C- 12/7 - 12/14 0.011 i 0.003 0.013 i 0.003' 11/30 - 12/7 < 0.01 < 0.01 R
m m

12/21 - 12/28 0 027 1 0.003 0.032 1 0.003 12/14 - 12/21 < 0.01 < 0.01 ]f
E (1) Uncertainties are based on counting statistics and are specified at the 95% confidence coefficient. $

00
E Low volume sample 9 14-92, 9-15-92 3"

o
e
5,

8
'

?>

c
$
5
0 -

N .

w
I
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Table 3-9. Quality Control Data - Contractor /Ouality Control Laboratory Comparison Split Air
Particulate Samples (gamma) (pCi/m')

TABLE 3-9

QUALITY CONTROL DATA
CONTRACTOR / QUALITY CONTROL LABORATORY

COMPARISON SPLIT AIR PARTICULATE SAMPLES (GAMMA)(pCi/m')

DLC - Contractor DLC - QC
Sample Date Nuclide

Be-7 0.100 0.01 0.095 i 0.033
January

Others LLD LLD

Be-7 0.110 i 0.01 | 0.079 0.028
March

Others | LLD LLD

Be-7 0.145 i 0.01 | 0.105 0.027
May

Otners LLD LLD

Be-7 0.090 0.009 0.091 0.030

Others LLD LLD

Be-7 0.120 i 0.012 | 0.084 0.030 |
September

Others LLD | LLD

Be-7 0.067 i 0.009 0.066 0.027

Others LLD LLD

(1) Uncertainties are based on counting statistics and are specified at the 35%
confidence coefficient.

LLD - Lower Limit of Detection

3-12 Sect on 3. ENVIRONUENTAL VONITORING CONSIDERATIONS
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Table 310. Quality Control Data - Contractor /Ouality Control Laboratory Composite Samples
Comparison Split for Sr-89 and Sr.90 (pCi/m') i

)
i i

TABLE 3-10 |

QUALITY CONTROL DATA ,

CONTRACTOR / QUALITY CONTROL LABORATORY |"

COMPOSITE SAMPLES COMPARISON SPLIT FOR Sr-89,90 (pCi/m')

DLC - Contractor DLC - QC -

Sample Date Nuclide g

ist Quarter Sr-89 5 9.1 E-4 | $ 3.0 E-4 |
IComposite S r-90 5 2.0 E-4 | 5 2.0 E-4

2nd Quarter Sr-89 5 1.5 E-3 | $ 5.0 E-4 |
Composite S r-90 5 3.5 E-4 | 5 3.0 E-4 !

3rd Quarter Sr-89 5 3.3 E-4 | 5 4.0 E-4
Composite S r-90 51.1 E-4 | 5 3.0 E-4 ;

4th Quarter S r-89 5 7.6 E-4 | 5 3.0 E-4 |
Composite Sr-90 5 1.0 E-4 | 5 3.0 E-4

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

!

I

<

I
;

I

|

|

!

|
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| Table 3-11. Quahty Control Data - Independent Laboratory / Contractor /Ouahty Control Laboratory
Companson Spiked Water Samples (DCi/l)

|
TABLE 3-11 ;

QUALITY CONTROL DATA
INDEPENDENT LABORAT ' TY/ CONTRACTOR /OUALITY

CONTROL LABORATORY COMPARit.JN SPIKED WATER SAMPLES (pC4/I)

Sample loontincation Sample Type independent
i 'ONTRACTOR . Lab (1)

TDate No, and Analyses Lab (15
, . (1) i

,

J m ,

>

Sr-89 22.2 g 4 j 12.5.1 3.0 | 22.9 i 2.7
'

Sr-90 19.011.3 | 16.0 1.0 | 19.711.1 [
3-31-92 53-319 |-131 35.0 - 2.7 | 30 3 i 1.0 | 30 0 i 0.7 f

Cs-134 10 4 3.1 | 12.3 i 2.9 | 10.0 i 2.0 j

Cs-137 23.3 4.0 | 16.213.1 | 17.6 i 1.9 j

3-31-92 | 53-320 H-3 873 1 159 | 670 1 150 | 748 i 81 f
Sr-89 19.114.5 | 17.012.5 15.9 i 3.6 |

9 -90 1 17.9 5.1 } 19.0 1.0 17.9113 i

6-15-92 53-321 .o-60 17.6196 | 22.9 i 3.2 | 22.2 i 5.6
i-131 14.4 i 1.5 19.0 i 1.0 | ' 17.3 i 0.6 . ,

r
Cs-137 10.5 i 10.8 13.6132' | 102 i 4.3 ',

6-15-92 | 53-322 H3 1410 33 1300 100 | 1157 124
'

Sr-89 152 i5.1 123 i 1.0 | 9813.2*

f| Sr-90 16.9 6.6 18.0 i 1.0 | 162 1.5

f 3038 10-92 53-323 un-54 27.2 - 5.2 24.8 - 3.4 2.1

1-131 21.311.5 | 9.610.2* |- 19.3 i D.7
Cs-137 14.8 4.3 | 20.413.8" 14611.8

8-10-92 53-324 | H3 1240 1 300 1300 1 100 1106 126

5r-89 19 4 72 18.5 i 1.0 | 16513.5 '

Sr-90 | 87 i 6.0 8.8 0.9 | 10.211.0
~

,

11-2-92 53-325 Co-58 | 10 6 i 5.3 13.012.9 | 12.6 i 2.8
Co-60 18.4153 | 17.213.4 | 152 3.0 ;

Ei 1-131 1 14 2 3.0 | 14.5 i 1.0 | 12310.3
, 11 2-92 | 53-326 | H-3 | 850 1 300 | 880 1 110 | 768 t 65 h
I (1) Uncertainties are casec on c ounting statistics and are reportec at tne 95% conf cence coe'f cient.

!

s

f
* See Sect:en 3B.
** One samp'e of cuohcate analysis co-caree

| '

|
1

| ,

! !

|

,
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Table 3-12. Quality Control Data - Independent Laboratory / Contractor /Ouahty Control Laboratory
Comparison Spiked Milk Samples (pCill)

TABLE 3-12

QUALITY CONTROL DATA
INDEPENDENT LABORATORY / CONTRACTOR /QUAUTY

CONTROL LABORATORY COMPARISON SPIKED MILK SAMPLES (pci/I)

Sample loentification Sample Type inoependent DLC - QC"'' Date ho. and Analyses Lab (1) Lab (1)g

Sr-89 | 25.312.7 | 19.0 2.0" | 19 8 2.9

Sr-90 | 15.2 i 2.2 | 15.0 1.0 | 14.7 1.3

3-31-92 52-262 1131 | 40.5 3.6 | 38.0 i 1.0 | 33.5 0.7

Cs-134 | 13.722.9 | 14.7 i 32 | * 5.1 1.9

Cs-137 | 19.0 3.8 | 252 4.0 | 20.6 22.5
Sr-69 | 22.7 04 | 20.5 2.5 | 17.5 i 3.5"
Sr 90 j 15.8 0.4 ! 14.0 1.0 | 144 112

6-15-92 52 263 t-i31 j 27.5122 | 14.5 t 1.0" | 24 4 0 65

Cs-134 | 15.1 8.7 | 14 2 3.0 j 14.2 54

Cs-137 | 22.4 1114 | 21.7 3.9 | 22.7 49

Sr-89 | 14.7 i 3 9 | 16.011.0 |' 13 7 3.3

Sr-90 | 14.0 3.9 | 16011.0 h 14.1 09

8-10-92 52-264 I-131 | 10.911.2 | 4.9 0.2* i 10.1 0.5

Cs-134 | 11.0 6.0 | *C 613 6 | 10.0 2.1 '

Cs 137 | 13.9 54 | 20.4 3.5" | 17.5 2.3

Sr-89 | 20.0 6.3 | 14 0 1.0* | 11.315.2*
Sr-90 | 10.5 i 5.7 | 9.3 0.9 | 11.4112

11-2-92 52-265 l-131 | 14.3 2.5 | 16.5 i 1.0 | 13.6 0.3

Cs-134 | 16.0 i 3 5 | 18.0 4.3 | 122 19-

Cs-137 { 96 44 | 14 4 40" { 8.3 i 22
(1} Uncer.arnt'es are casec on countmg statistics and are casec on the 95% conficence coe4cient.
* See Section 38.
" One samore o' c.,oucate anatys's comparec j

t

av

|

l
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7. ?ennsylvania Department of Environmental Resources Program

The Pennsylvania Department of Environmental Resources (PDER) also
,

conducted a surveillance program in the vicinity of the site. Samples of air, !

river water, drinking water, sediment, milk, vegetation, fish and radiation i

monitoring are included in their program. Results are compared annually. i
!
4

B. Evaluation of the Quality Control (QC) Program Data i

The split and spiked sample program indicates that the Contractor and QC ]
Laboratory are generally performing satisfactorily in accordance with " Criteria for
Comparing Analytical Measurements from NRC Compliance Office." in addition, an
independent laboratory is useo to supplement the regular program. Comparisons
between the independent, QC and Contractor laboratories are generally acceptable
and demonstrate a satisfactory performance by the DLC contractor. All media were ,

found to be in agreement in accordance with NRC criteria as listed in' Inspection
Guidance 84750-03 dated 12/04/90 with the exception of those media ir Table 3-2
through Table 3-12 identified with an asterisk (*). |

|
Midyear low iodine 131 results were reported by the Contractor in both water and j
milk samples provided by the QC Laboratory and the independent Vendor as noted ,

in Table 3-6, Table 3-7, Table 3-11 and Table 3-12. Investigation by the Contractor i

identified intermittent erroneously high chemical yields related to reuse of ion
,

exchange resin in. the iodine separation procedure. It was found that the ion
exchange resin accumulates fatty material which could follow through separation
chemistry. The intermittent problem appears to have been restricted to a period of
several months following employment of new analysts as the problem is partly

. dependent on analyst technique. Corrective action has beea to discard resin after
.

its first use with milk samples. All results following the corrective action have met |
comparison criteria. Comparison criteria was generally achieved in regard to !

spiked water and milk samples for all isotopes counted directly without chemical j
separation by gamma spectrometry with the following exceptions. Slightly low ;

results were reported for Cs-134 and Cs-137 for the water sample supplied April 30, i

1992 by the QC Laboratory (Table 3-6), however, the following sample met j
comparison criteria. Very slightly high Cs-137 results were reported for two spiked |,

water samples (Table 3-11) and slightly high Cs-137 was reported on one each of I

duplicate samples on two sets of spiked milk samples (Table 3-12) provided by the )
Independent Vendor. The small (conservative) bias noted for Cs-137 will be I

followed.

Single non-comparisons were also noted for gross alpha, (Table 3-6), and Sr-89,
(Table 3-12). The following sample for gross alpha met acceptance criteria. The
Sr-89 was very close to comparison and was the final sample of the year. These
items will also be followed.

Based on all available QC data and the data from the Contractor and QC
Laboratory's internal EPA Interlaboratory Cross Check Program, the Environmental
Monitoring Program for 19'/2 is acceptable with respect to both accuracy and
measurement.

3-16 Section 3. ENviRoNUENTAL WoNITORING CONSIDERATIONS

.



- - - . _
_ _ _ ____

.

Duquesne Light Company
1992 Annual Radiological Environmental Report

C. Standard Requirements and Limitations for Radiologicci and Other Effluents
The Beaver Valley Power Station is governed by rules and regulations of the |
Federal Government and the Commonwealth of Pennsylvania. Effluent releases are !

icontrolled to ensure that limits set by Federal or State governments are not
exceeded. In addition, self-imposed limits have been established to further limit i

,

i discharges to the environment.

Beaver Valley Power Station is subject to regulations which include the Code of -

Federal Regulations 10 CFR (Energy), Pennsylvania Department of Environmental t

'tesources (PDER) Industrial Waste Permit #0473211, Gaseous Discharge Permit
#04-306-001, PA Code - Title 24, Part 1, Ohio River Valley Water Sanitation
Commission (ORSANCO) Standards No.1-70 and 2-70, Environmental Protection
Agency (EPA), National Pollution Discharge Elimination (NPDES) Permit #0025615, &

and the Beaver Valley Power Station Technical Specifications.

D. Reporting Levels ,

A report is required to be submitted to the Nuclear Regulatory Commission when
the level of radioactivity in an environmental sampling medium exceeds the limits
specified in the Beaver Valley Power Station Technical Specifications when '

averaged over any calendar quarter. Also, when more than one of the radionuclides !

are detected in the sampling medium, this report shall be submitted if:

Concentration (1) Concentration (2)+ + *'' '
;Limit Level (1) Limit Level (2)
,

There were no analytical results of environmental samples during 1992 which
exceeded Beaver Valley Power Station reporting levels.

I

section 3. ENVIRoNVENTAL MONITORING CONS!DERATIONs 3-17
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Section 4. MONITORING EFFLUENTS i

!

A. Monitoring of Liquid Emuents
i

1. Description of Liquid Effluents at the Beaver Valley Power Station. i

'

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 personnel, or discharged via a sanitary waste
system. In addition, small amounts of well water and liquid effluents are

9

discharged to the Ohio River using discharge points shown in Figure 4-1.
Figure 4-2, Figure 4-3, Figure 4-4 and Figure 4-5 are schematic diagrams of
liquid flow paths for the Beaver Valley Power Station.

2. Effluent Treatment, Sampling, and Analytical Procedures

See Table 4-1.

3. Results of Liquid Effluent Discharge to the Environment !

fSee Table 4-2.

:
;

,

5

|

|
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Figure 4-1. Uquid Discharge Points to Ohio '4iver
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TABLE 4-1

Radioactive Liquid Waste Sampling and Analysis Program

E
"

LIQUID SAMPLING
^"^ ' ^ '" ' IRELEASE TYPE FREQUENCY

FREQUENCY ANALYSIS ( Ci/mlja
:o

Principal Gammap p SE-7 E
Emitterst o

Each Batchh Each Batchh
I-131 1E-6 -

< to

h $p Dissolved and
M Entrained Gases IE-5 m yBatch Waste Release One Batch /MN (Gamma Emitters) E 3

Tanksd g g
P M H-3 1 E-5 m. EO

Each Batchh Compositeb Gross Alpha 1E-7

h@P O Sr-89, Sr-90 SE-8 3

h @ to
s

Each Batchh Compositch Fe-55 1E-6
o _. p

Principal GammaW SE-7 5 U
Grab Sampieg Emitters' n yg

* P "" l-131 1E-6 [@
f. ffDissolved and

'* ** E'*' "'# * " **** ''
B. Continuous ? 3$

( **** *"' '*IReleases * o k k*
M H-3 I E-5 * 02

Grab Sampleo 3 -

m Compositec Gross Alpha IE-7 $
0 T3
6 O Sr-89, Sr-90 SE-8 o

Grab Sampleo 3=
." Compositec Fe-55 1E-6
c
.O W - At least once per 7 days
$ M - At least once per 31 days
@ O - At least once per 92 days
g P - Completed prior to each release

9
?
E
5
u,

Elm

N
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TABLE 4-1 NOTATION
,

a. The Lower Limit of Detection (LLD).

b. A composite sample is one in which the quantity of liquid sampled is
proportional to the quantity of liquid waste discharged and in which the method
of sampling employed results in a specimen which is representative of the
liquids released.

c. To be representative of the quantities and concentrations of radioactive
materials in liquid effluents, samples shall be collected continuously in
proportion to the rate of flow of the effluent stream. Prior to analyses, all
samples taken for the composite shall be thoroughly mixed in order for the |

composite sample to be representative of the effluent release.

d. A batch release exists when the discharge of liquid vastes is from a discrete
volume. Prior to sampling for analyses, each batch shall be isolated, and then
thoroughly mixed to assure representative sampling. (

e. A continuous release exists when the discharge of liquid wastes is from a
non-discrete volume; e.g., from a volume of a system having an input flow
during the continuous release. For BV-1, this is applicable to the Turbine
Building drains and the AFW Pump Bay Drain System and chemical waste
sump, when the secondary coolant gross radioactivity (beta and gamma) is
greater than 1E-5 Ci/ml. For BV-2, this is applicable to the Turbine Building
drains when the secondary coolant gross radioactivity (beta and gamma) is
greater than 1E-5 Ci/ml.

f. The principal gamma emitters for which the LLD specification 'will apply are
exclusively the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65,
Mo-99, Cs-134 Cs-137, Ce-141 and Ce-144. This list does not' mean that only
these nuclides are to be detected and reported. Other peaks which are
measurable and identifiable, together with the above nuclides, shall also be
identified and reported. Nuclides which are below the LLD for the analyses |

Ishould be reported as "less than" the nuclide's LLD, and should not be
reported as being present at the LLD level for that nuclide. The "less than"
values should not be used in the required due calculations. When unusual
circumstances result in LLD's higher than required, the reasons shall be !

documented in the Semi-Annual Radioactive Effluent Release Reports,

g. Whenever there is primary to secondary leakage, sampling is done for Turbine
Building drain effluents by means of gram samples taken every four hours
during the period of discharge and analyzed for gross radioactivity (beta and
gamma) at a senstivity of at least 1E-7 Ci/mi and recorded in the plant

records, along with the flow rate. Primary to secondary leakage is considered
to be occurring whenever measurements indicate that secondary coolant gross
radioactivity (beta and gamma) is greater than 1E-5 Ci/ml. In addition, two (2)
plant personne: shall check release calculations to verify that the limits of
Technical Specification 3.11.1.1 and 3.11.1.2 are not exceeded.

h. Whenever the BV-2 Recirculation Drain Pump (s) are discharging to catch basin
16, sampling will be performed by means of a grab sample taken every 4 hours
during pump operation.

4-8 secnon 4 vomTomNG EFFLUENTS
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|

Table 62. Resultt of Liquid Effluent Discharges to the Environrnent - Beaver Valley

i

TABLE 4-2 |

t

|4 RESULTS OF LIQUID EFFLUENT
DISCHARGES TO THE ENVIRONMENT - BEAVER VALLEY |

'
|

Effluent Type | Results for 1992 *

Steam System The Steam System Blowdown was recycled when }
Blowdown practicable. ;

,

;

Batch Routine planned releases of liquid effluents from the
Radioactive Beaver Valley Power Station were released in accordance i

a Waste Liquids with conditions noted in Section 3/4.11.1 of the Technical
Specifications and Section 1 of the Offsite Dose Calculation :

'

Manual. No limits were exceeded. These values have ;

been reported in the Beaver Valley Power Station |
Semi-annual Radioactive Effluent Release Reports for 1992. i

Continuous Radioactive waste liquids were not discharged in a |
IRadioactive continuous mode during 1992.

Waste Liquids j
t

i

!

!

I

f

!

s

q
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B. Monitoring of Atmospheric Effluents
:

1. Description of Atmospheric Effluent Sources |
1

i

Beaver Valley Power Station (Units 1 and 2)>

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

emitters is performed. The principal gamma emitters include noble gases, !
iodines, and particulates. Figure 4-6 shows the gaseous radwaste system at |
Beaver Valley Power Station. t

The environmental gaseous release points also require specific nuclide
identification. These points include: |

a. Unit 1 Release Points: j

1) The Ventilation Vent located on top of the Unit 1 Primary Auxiliary [
Building. !

2) The Supplementary Leak Collection and Release System (SLCRS)
Vent located on top of the Unit 1 Containment Building.

7
t

b. Unit 2 Release Points; ;

1) The Ventilation Vent located on top of the Unit 2 Primary Auxiliary -

Building.

2) The Supplementary Leak Collection and Release System (SLCRS)
- Vent located on top of the Unit 2 Containment Building. j

3) The Condensate Polishing Building Vent located on to? of the Unit 2 ;

| Condensate Polishing Building. ;

L

4) The Waste Gas Storage Vault Vent located on top of the Unit 2 !
'

Decontamination Building.

5) The Decontamination Building Vent located on top of the Unit 2 |4

tDecontamination Building.

c. Unit 1 and Unit 2 shared release point; i

1) The Process Vent located on top of the Unit 1 Cooling Tower. !

These points are continuously monitored for particulates and gases. Grab |
samples are obtained on a weekly basis and are analyzed for noble gas gamma ,

emitting isotopes and tritium. Weekly continuous samples are obtained on filter .

paper and charcoal cartridges. The filter papers are analyzed for particulate i

gamma emitting isotopes and gross alpha. Composites of the filter papers are ;

analyzed monthly for Sr-89 and Sr-90. The charcoal cartridges are analyzed for ;

l-131,1-133 and 1-135. {

Figure 4-7 shows these gaseous release points.
1

|

!

!

4-10 secten 4. MONITORING EFFLUENTS i
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Figure 4-6. Units 1 and 2 Gaseous Radwaste System
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Figure 4 7. Units 1 and 2 Gaseous Release Points
,
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,

4. Unit 2: icatilationTent 85 feet: 26 meters g 1
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FIGURE 4-7 - UNITS 1 AND 2 GASEOUS RELEASE POINTS
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!
2. Atmospheric Effluent Treatment and Sampling

r

Beaver Valley Power Station (Units 1 and 2)

Radioactive gases enter the gaseous waste disposal system from the degasifier
vent chiller of the boron recovery system, and are directed to the gaseous waste

|

charcoal delay subsystem upstream of the overhead gas compressor where the
i 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 i

nitrogen and radioisotopes consisting of noble gases, particulates and
radiciodines are also present in this system.

1

i
| The overhead gas compressor directs the radioactive gas stream to a gas surge

tank. Gas is periodically transferred from the Unit 1 or Unit 2 surge tank to one
of the three (3) decay tanks at Unit 1 or one of the seven (7) decay tanks at Unit
2. After the decay tanks are sampled and authorization obtained for discharge,

| the flow of the waste gases from the decay tanks (2 scfm) is rapidly diluted with
about 1000 scfm of air in order to dilute hydrogen and radioactive effluent ,

Iconcentration. The gases are then combined with nitrogen purge from the
oxygen analyzers, calibration gas from the oxygen analyzers, the main
condenser air ejector exhaust, the containment vacuum system exhaust, aerated
vents of the vent and drain system, discharge of the overhead gas compressor
and the purge from the multi sample point radiation monitor. The mixture is

'

then filtered through one of the gaseous waste disposal filters, each of which
consists of a charcoal bed and a high efficiency filter. The filtered gases are
then discharged by one of the gaseous waste disposal blowers to the
atmosphere via the process vent on the top of the Unit 1 cooling tower. The
radioactivity levels of the stream are monitored continuously.

|

Should the radioactivity release concentration of the st eam go above the
allowable setpoint, a signal from the radiation monitor will stop all flow from the
Unit 1 or Unit 2 decay tanks being discharged.

During a shutdown period after the Unit 1 or Unit 2 containment has been
sampled and the activity levels determined, purging may commence through the

,

!Ventilation Vent located on top of the Auxiliary Building or the Supplementary
Leak Collection and Release System (SLCRS) Vent located on top of the Reactor
Containment Building or the Process Vent located on top of the Cooling Tower.

Areas in the Unit 1 Auxiliary Building (subject to radioactive contamination) are
monitored for radioactivity prior to entering the common Ventilation Vent. These
individual radiation monitors aid in identifying any sources of contaminated air.

,

The Ventilation Vent is also monitored continuously by several redundant ;

channels of the Radiation Monitoring System (RMS) and is sampled periodically.
'

Upon a high activity 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.

!

[
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1

Areas in the Unit 2 Auxiliary Building (subject to radioactive contamination) are |

monitored for radioactivity prior to entering the filter banks for the i

Supplementary Leak Collection and Release System (SLCRS) Vent. This system
is sampled periodically for determination of radioactive material and is
monitored continuously by other channels of the Digital Radiation Monitoring
System (DRMS). !

Each Unit 1 and Unit 2 filter bank consists of roughing filters, charcoal filters and !

pleated glass fiber type HEPA filters. The roughing filters remove large j

particulates to prevent excessive pressure drop buildup on the charcoal and ;

) HEPA filters. The charcoal f!!ters are effective for radioactive iodine removal and I

the HEPA filters remove particulates and charcoal fines.

Release points for Unit 1 and Unit 2 of the Beaver Valley Power Station are !

; shown in Figure 4-7. Some of these release points discharge small amounts of :

radioisotopes consisting of noble gases, particulates and radiciodines. |

See Table 4-3 for Radioactive Gaseous Waste Sampling and Analysis Program.
!

\

r

!

I i

I*

'

:
|
,

4 >

r

I

<

]

I

l

!

!
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TABLE 4-3

Radioactive Gaseous Waste Sampling and Analysis Program
,

t_r.
*MINIMUM TYPE OF LOWER LIMIT OFGASEOUS SAMPLING

ANALYSIS ACTIVITY DETECTION (LLD)RELEASE TYPE FREQUENCY
FREQUENCY ANALYSIS (siCi/cc)'

;u
. Principal Gamma = s

i 1. Waste Gas P P 1 x 10 8 gEdtes9 ,

Storage Tank Each Tank Grab Sample Each Tank E.H-3 1 x 10 e i,

*e
P Principal Gammap 1 x 10 * O '2. Contam. ment Emitterso *

Purge Each Purgeb Grab | !Each Purgeb H-3 1 x 10 e aSample i

c
e c

3. Ventilation Principal Gamma :E EO
1x104 =

,

c
g g .

Systemsh Mb.c e Grab Sample Me Emitterno j

p Bga. Process Vent H-3 1 x 10 e

b. Containment m l-131 1 x 10 '2 j [S f
Continuous' ='

Vent 8 - r-Charcoal Sample 1-133 1 x 10 'O 5 Qg [

y Principal Gamma 5 m3 !
c. Aux. Bfdg

Continuous' Emitterse (1-131, 1 x toIt . $, . E@ .iVents

d. Cond. Polish. Particulate Sample Others) [ j' g '

Bldg Vent y j. :' ] i,

|

$ *3
e

e. Decon Bld9 Continuous' Composite Particulate Gross alpha 1 x 10 'l y
3,,p, q {

,

Vent '
g

O 5 ["h
f. Waste Gas

ii Vault Vent y
0, Continuous' Composite Particulate St-89, St-90 1 x 10 H o

'

3'." Sample :

***'

[*Continuous' Noble Gas Monitor' I x 10 eg,
O

W - At leact once per 7 days33

6 M At least mce per 31 days |q O . At least oace per 92 days i

P P - Completed vior to each release *

E
5
m .

Sh
|s
w

>
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i

TABLE 4-3 NOTATION
.

!

a. The Lower Limit of Detection (LLD).

b. When reactor coolant system activity exceeds ma limits stated in the BVPS |
Technical Specification, analyses shall be F.Momd once every 24 hours !

during startup, shutdown and 25% load changet ..M I'! hours after achieving
the maximur. steady state power operation unless continuous monitoring is
provided. )

E

c. Tritium grab samples shall be taken at least once per 24 hours (from the !

appropriate ventilation release path) when the refueling canal is flooded.

d. Samples shall be changed at least once per 7 days and analyses shall be 9

completed within 48 hours after changing (or after removal from sampler). [
Sampling and analyses shall also be performed at least once per 24 hours, ;

during startup, shutdown and 25% load changes and 72 hourt after achieving i
'

the maximum steady state power operation when RCS activity exceeds the
limits stated in the Technical Specification unless continuous monitoring is ;

provided. When samples collected for 24 hours are analyzed, the ;

corresponding LLD's may be increased by a factor of 10.

e. Tritium grab samples shall be taken at least once per 7 days from the
ventilation exhaust from the spent fuel pool area, whenever spent fuel is in the
spent fuel pool. ;

i

f. The average ratio of the sample flow rate to the sampled stream flow rate shall |
be known or the time period covered by each dose or dose rate calculation |
made in accordance with the BVPS Technical Specification. !

g. The principal gamma emitters for which the LLD specification will apply are [
exclusively the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, j
and Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60, Zn-65,

y

, Mo-99, Cs-134, C1,-137, Ce-141, and Ce-144 for particulate emissions.' This list
| does not mean that only these nuclides are to be detected and reported. Other |

| peaks which are measurable and identifiable, together with the above nuclides,
i shall also be identified and reported. Nuclides which are below the LLD for the .

analyses should not be reported as being present at the LLD level for that -

nuclide. When unusuai circumstances result in LLD's higher than required, the ,

reasons shall be documented in the semi-annual effluent report. -

h. Only when release path is in use. !

;

!

I

i

!

!

,
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3. Results
;

Beaver Valley Power Station !

| Gaseous effluents from the Beaver Valley Power Station were released in !

accordance with conditions noted in Sectic n 3/4.11.2 of the Technical |
Specifications and Section 2 of the Offsite Dose Calculation Manual. No limits i

were exceeded. These values have been reported in the Beaver Valley Power |

Station Semi-Annual Radioactive Effluent Release Reports for 1992. |
!
s,

C. Solid Waste Disposal at the Beaver Valley Power Station

!
,

During Beaver Valley Power Station normal operations and periodic maintenance. |,

6 small quantities of solid radioactive waste materials were generated such as !

contaminated ~ rags, paper, . plastics, filters, spent ion-exchange resins, and ;

miscellaneous tools and equipment. These were disposed of as solid radioactive
'

> waste.
! !

The services of offsite vendors were used to segregate, incinerate, and
'

super-compact the waste. At the Beaver Valley Power Station, the compactab'e
wastes are segregated and the capab!!ity exists to compress the waste in 55-gallon i

drums to minimize disposal volumes. The waste is shipped for disposal at a |
commercial radioactive material burial site licensed by the Nuclear Regulatory |

'

Commission (NRC) or a state under agreement with the NRC. No radioactive waste !
i material is buried at the Beaver Valley Power Station site. |

fJ

j All containers used for packaging, transport, and disposal of radioactive materials
) met the requirements of the United States Department of Transportation (DOT) and
3 the Nuclear Regulatory Commission (NRC). Shipments offsite were made in {

accordance with DOT and NRC regulations. Figure 4-8 depicts solid waste handling ;
,

| at the site. ;

1

At Beaver Valley Power Station approximately 5.747 cubic feet of radioactive solid |

I waste was buried offsite in 1992. The thirty-one (31) shipments contained a total !
activity of 471 curies. |

.,

|
Industrial solid wastes were collected in portable bins, and removed to an approved
offsite burial ground. No burning or burial of wastes was conducted at the Beaver
Valley Power Station site. ;

i
'

|

.
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'
<

1 Figure 4-8. Solid Waste Dispos'al Diagram
J
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Section 5. ENVIRONMENTAL MONITORING PROGRAM
|

A. Environmental Radioactivity Monitoring Program

1. Program Description
'

|

| :

|
The program consists of monitoring water, air, soil, river bottoms, vegetation and
foodcrops, cows milk, ambient radiation levels in areas surrounding the site, and' ,

aquatic life as summarized in Table 5-1. Further description of each portion of
the program (Sampling Methods of Sample Analysis, Discussion and Results)
are included in parts 5-8 through 5-1 of this report. t

5-8 - Air Monitoring
,

5-C - Sediments and Soils Monitoring

5-D - Vegetation and Foodcrops |
!

5-E - Cows Milk |

5-F - Environmental Radiation Monitoring
!

5-G - Fi.sh 7

!
5-H - Surface, Drinking, Well Waters and Precipitation !,

5-1 - Estimates of Radiation Dose to Man

i
!

-

|
|

|

1

! I

i
'

I

I

2

|
|

I

l

!
l

| Section 5. ENVIRONMENTAL MONITORihG PROGRAu 5-1

- _ , _ _ _



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

| Y
N

I

I

TABLE 5-9(n

b
6 R ADIOLOGICAL ENVIRONMENTAL MONiiORING PROGRAM

-43

Y t7-
DLC *'**P

Type of sample Sample Sector Milee Sample Point Description Sample Frequency Analyststb)
Preparation

pg,g

1 Air Partwulate 13 ti 18 Meyer's Farm Continuous Sampleng Weekly Compos *letd) Gross Deta. (C)I 13Ih
C and Radiododme 30 s 08 Shippmgport. PA (S S ) with sample Monthly Composste(d) Gamma Sc.an 2

$E 46 1 3 24 industry. PA collection at toast Quarterly Composete(d) Sr 89 90

y weeHy O_

|
r- 32 15 00 Midland. PA (S 5 ) J "

i C 49(a) 10 18 5 Weertor' WV (a) , 6-

@ St 5 00 Alequippa. PA (5 S ) *!. E
q 47 84 45 East Uverpool, OH m N

$ >O 27 7 e2 Brunton's Farm
29 i 8F Sherman's Farm g 3,

f
i O 298 3 5t Beaver County Hosp 6tal a e,

$ 2 Direct Radiateon 30 4 0S Sh#ppingport, PA (5 S ) Cont 6nvous (TLD) Quarterty(>I Gamma Dose -- O

13 11 iS Meyer's Farm Annually (h ) h 31hQ
as 46 3 25 Industry, PA (Churth) - W CQ

32 15 08 Midtand PA (S S ) g. fD{
a8(a) to 10 5 Weirton, UN (a) , -p

45 4 4 20 Raccoon Twp, PA g [W
kennedy's Cints 2 g F-

5t 5 80 Anqueppe PA (5 S ) d W c5'
~347 14 40 East Overpool. OH y

10 1 30 West svr. School 8 3g
80 9 84 Raccoon Park $ $. O

g gg88 9 39 Sotdhside School
52 9 71 Hanover Muntcipal Badg a 13

h
33 to 45 Mitt Creek Rd 3
t4 99 28 Hook stown (D g

94 1l 85 Hancock Co Children Home 3
85 12 5O Rts 8 & 30 Intersection t_u

ss 13 85 E Uverpool Cahalts House y
92 12 30 voorgetown Rd m

13
87 14 70 t,attutta Road O
30 15 34 Midtand Heights ,

se 15 47 Ohsoville
to 18 52 Fairwew Schoot
to 4 00 Sh+ppengport Boro. PA

45 5 22 Mt Ptestant Church
*

GG 13 37 Haney's Farm
93 14 13 Sunset Hitts. Midland

-- - - -. _-. .. - . . . . . - . - .- .- - _-
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TABLE 5 t

R ADIOLOGICAL. ENVIRONhtENTAL MONITORING PROGR AM

_

*
Type of Sample Sa le Set ter Miles Sample Point Description Sample Frequency Analysis (b)

p, ,

Points

2 Direct Radiatson 95 to 24 M(Cleary Rd. Hollie Williams Continuous (il D) Qdatiertyt6 I Gamma Dose

(continued) 28 I O7 Sherman's Farm Annuallyth )
71 2 56 Brighton twp St.hool
72 3 32 Logan School
29tl 3 8i Deaver County Hospital

*
73 4 22 Potter Twp Sthool
14 4 68 Comm Col Center twp $
75 5 43 68011 Road N

16 6 38 Raccoon Twp Sthool y
377 6 59 Green Garden Rd (Wayne's)
S59 7 11 leons

18 7 23 Raccoon Mun Ridg gg
27 7 62 Drunton's Farm C

D79 8 48 Rt 18 & Rt 151 gy

15 14 33 Georgetown O.5
46 1 3 2 Industry, f'A O SA
9t 2 37 Pme Grove Rd and Doyle Rd Oh

~

O99 8 24 MrCleary Rd. Wilson

3 Surfac e Water 49 t(a) 4 50 Arco Polymers We*6ly Intermettent Wee 61y Sample trom i 131 tu o

21 14 13 Downstream (Midland) J&L Composete Sampleshi Arto only 3
20 3 32 Station Discharge BVPS Collected Wee 6ly 3 gg
2A 13 02 Downstream BVPS Outfall Wee 6ty Grab Samples .Og Wee 6 ty Sample (d) Gross Alpu

3@ 5 14 48 East teveepool (raw water) Only
Gamma scan O

$ Ouarterly Composite Co 60. H 3 h
Sr 89. Sr 90 (D k* Daily Grab Sample

rev Only - Colle(tad 3

( Wee 6 ty0) $
.-

$ 4 Groundwater 13 tt te Meyer's Farm Quarterly Quarterly Gamma scan, Gross
I te e1 28 Hoo6 stown. PA Reta Gross Alpha, y

h 15 15 33 Georgetown. PA 64 3 0

$ tt 3 08 Sheppmgport Dero 3

h 5 Dem6 mg 4 to e3 M'dland, PA (Mediend Water intermittentte) Sample Waetly Composste of Gamma scan ~ Ilk
g treatment Plant) Collet ted Wee 6 ty Daily Sample (d)
O 5 Mnth Compos,te (,s) Gross Alpha.

h 14 48 E ast leverpool. 014 (East Gross Beta
O t overpool Water t reatment Quart Composite (d) H 3. Co 60 St P9. 90
N otant)

h 6 Wee 6ty Grab Sample
5 05 Ot C New f rameeg Oldga

n
O
O
a
>
C

Yw
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TABLE 5tvs

E
5 RADIOLOGICAL ENVlttOMMENTAL MONiiO4tNO PttOON AM
3

Y

,[, , Analysis (b)**

|
Type of Sample sa pie Sector Miles sample Point Description Sample Frequency

- Pointe

8 I
e Shoretme 2A 13 02 Downstream BVPS Outfatt Semiannual Semiannual Gamma nan,

, y
Gross Deta' C See:nent

E 3 13 02 Vicintry SAPS Discharge Gross Alpha

-8 49 3 32 Upstream 56de of Uraneum Isotopic

h Montgomery Dam (a) Sr 99. 90

C 50 13 82 Upstream side of y,

New Cumbertand Dam q)

h_ m
O'* I M'tk 25 10 21 Searight's Dairy Weekly (f) Weebly sample from 1 13 t y

Seanght's only 3a
Beweetly(9) when Bewee6ly (grazing) Gamma uan 32 *

* ammals are on Monthly (mdoors) Sr89.90 h0
pasture, monthly at I 131. Cs 131 -O" a

25ps(a) to to 3 Windsheimer other hmes

27 7 82 Drunton's Dairy (h) $cm g-g2, 3 e Nicas Dairy (h) Monthey Gamma scan Se e9g 90. I 131. Os I3I -3O
9. p(DOvPS Technecal Specification Table 3 82-1 requires three (3) detries to be selected on basis of highest potential thyroid dose usmg mitch census data See Section 5 E for*

specific locations sampled Q g-
g]33 F6sh 2A 13 02 Vicimty of BVPS St Semiannual Composite of edible Gamma uan

Stanon Diuharge and parts o spec,ess on edisie an
Shipp6ngport Dis Sta portions io '

4e(al 3 4i Upstream Side of g3
Montgomery Dam a t)

3 "3
'

9 Food Crops Annual at harvest of Compos #te of each Gamma scan
$*(Shipp ) to 4 08 (Three locations within avellet,4e sample species t31 on green

(Georg ) 15 14 33 5 mates Selected ty seaty vegetables 5-
(indus ) 44 3 25 Company)

W
4e(s) to 18 5 Weerton, WV tD

]to Feedstuff and 25 to 2i Soaright's Dairy Farm Monthly Monthly Gamma scan
Summer f orage Quarterfy Quarterty Composite Sr 30 3

1i Seel 13 3 ta Meyer's Farm Every 3 years (1991, 12 Core Samples Gamma Man
30 4 00 Shipp6ngport, PA 1994, etc ) 3" Deep (3" Die Sr 90
48 3 28 Industry,. PA at each location Gross Beta
32 15 0g (North of Site) Midland (approse 90' Gross Alpha

de(s) to 14 5 Weirton, WW radius) Uramum isotopic
5t 5 50 Aliquippa. PA
47 14 4s E Leverpoor OH
27 7 02 Brunton's Da6ry
22 0 03 South of BVPS Sete
29A 3 33 Nic#s Da6ry

12 Proctp6tation 30 4 06 Shtppingport, PA Weekly grab samples Monthly Cornposite Gross g

41 14 4g East Liverpool, OH when available of grab samples y scan

40 10 16 5 We'rton. WV Quarterty Composete H 3, Sr og Sr 90
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TABLE 5-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGR AM (continued)

Notes: )
(a) Control sample station: These are locations which are presumed to be outside

the influence of plant effluents.

(b) Typical LLD's for Gamma Spectrometry are si.swn in Table 5-4.

(c) Particulate samples are not counted for 2: 24 hours after filter change. Perform
gamma isotopic analysis on each sample when gross beta is > 10 times the
fearly mean of control samples.

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

(e) Composite samples are collected at intervals not exceeding 2 hours.

(f) Weekly milk sample from Searight's Dairy is analyzed for 1-131 only. -

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

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

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

'
fish in the sample will be mixed to give one sample.

(j) Composite samples are collected at intervals not exceeding 2 hours at
locations 49.1 and 2.1. Weekly grab samples are obtained at locations 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. ,

'

(k) Two (2) TLDs are collected quarterly and annually from each monitoring
location.

! t

| Additional Notes:

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

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

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

|

|
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Duquesne Light Company
1992 Annual Radiological Environmental Report;

,

i
'

|
!

2. Summary of Results

;

All results of this monitori g program are summarized in Table 5-2. This table
is prepared in the forma.: specified by NRC Regulatory Guide 4.8 and in
accordance with Beaver Valley Power Station Operating License (Appendix A.
Technical Specifications). Summaries of results of analysis of each media are
discussed in Sections 5-B through 5-H and an assessment of radiation doses are
found in Section 5-l. Table 5-3 summarizes Beaver Valley Power Station
preoperational ranges for the various sampling media during the years 1974 and |
1975. Comparisons of preoperational data with operational data indicate the
ranges of values are generally in good agreemert for both periods of time.

Activity detected was attributed to naturally occurring radionuclides, BVPS
effluents, medical procedures, previous nuclear weapons tests or to the normal
statistical fluctuation for activities near the lower limit of detection (LLD).

The conclusion from all program data is that the operation of the Beaver Valley
Power Station has resulted in insignificant changes to the environment.

3. Quality Control Program ;

The Quality Control Program implemented by Duquesne Light Company to
assure re, liable performance by the DLC contractor and the supporting QC data !

| are presented and discussed'in Section 3 of this report. The lower limits of
detection for various analysis for each media monitored by this program by the
DLC Contractor Laboratory are provided in Table 5-2 and in Table 5-4.

.

* e*

I
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ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY,

|

Name of Facility Ikaver Vallev Power Stauon Unit I and 2 Docket No. 50-334/50/412

ImaUon of Facility Deaver. Pennsylvania _ Reporting Period Annual 1992
(County. Statel ;'

E
e

Analysts and Lower 1imit Niventwa el ?
Medium of Pathway Total Number of AILJndkal9r_ Locations location with IItchest AruntalMean C9ntrulLKations Noninuitin- "

Sampled of Analysts Detection " Mean (0 Name "Mean 10 "Mean 10 Re gios t vil m

(Urut of Measurement) Performed (LIDI "Ra nge Distance and Directions " Range "Ra nge 2
Measurementn*" j

Weirton, WV No. 48 3
3 a

S. 'SAir Particulate Cross (520) 2.5 16(519/520) 32. Midland. PA 16(52/52) 15(52/52) o t

and Radiolodine Deta (4.3-28) 0.8 mi NW (8.6 28) (6.l 26) E N

C >
(XIO-3 pCl/Cu.M l Sr-89 (40) 5 11D -- -- - g g

a C

Sr 90 (40) 0.2 11D -- - -- 3 *O
a ME

l-131(520) 40 11D -- -- ~ g $g
e om

Gamma (120) S oS
3 to

- t-
De-7 40 107(120/1203 32. Midland. PA i15(12/12) 98(12/12) o E Oin

(49-184) 0.8 mi NW (63 173) (50 135) E_ $3
3 3 O

m K-20 20 34(15/120) 47. E. IJverpool. Oli 151(2/12) 13(I/12) o O kO
a OM$ (9.5-270) 4.8 ml WNW (32 270) -
'

S S 3"
m Others Table V.A. IlD -- -- Ox

3m
z m._

M
O O
z D
C O
; a
y
r-

C
O
Z

O
U
z

Nominal Lewer Limit of Deteethm (LID)O *

Mean and range based upon detectable measurements only. Fraction of detectable measurements at spectned locanons is Indkated in parenthews (t)* **

'* Nonroutine reported measurtments are denned in Regulatory Culde 4.8 (December 19751 and the lleaver Valley I'ower Station Sperthranons

$
C

Y
*

.

_ -- --.-__-___-___.-_____-_ - - -___ - _- _. - _ _ _ _
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T
** ENVIRONMENTAL RADIOLOGICAL MONTIORING IHOGIMM SUMMARY

,

Name of Facility Ucaver Valley Power Station Unit I ark! 2 Docket No. 50-334150/412w
6
g locauon of Facility Beaver. Pennsylvania _ Reporting Period Anrus! IW2 g

(County. State) m
-

q,

Sm
z Y
N, Arulysts and Imwer Limit Number ni "
O Medium of Pathway Total Number of Aldadkator imcauons Location with IItchest Annual Mean Control Lexallom Norisnutine
[ Sampled of Analysis Detection ** Mean 10 Name "Mean 10 "Mean 10 He por t eil

g (Unit of Measurernent) Performed (LI.D) " Range Distann and Directions"Hange "Ha nge Measu s cant nis*"
Weirion. WV No. 4H

g

c External Radlauon Gamma (44) 0.05 0.161174/174) 84. liarwock County 0.20(4/41 0.17(4/4) 0 $r-

to
0 |mH/ day) (174 quarterly) (0.11-0.21) Children's llome (0.18 0.21) (0.16-0.17) N

8.5 mi SW; >
O 3
u 3
i C
o Gamma 0.05 0.15(44/44) 84. Ilancock County 0.19(1/l) 0.1011/l) o

(44 annua 0 0.07-0.19) Children's llome -- -- EO
8 8.5 mi SW xy=

S c
O 92
f y$

0
C m

Feed and Forage I-131 (12) 0.01 11D -- -- One Sample
location g I'(pCl/g) Eo(dry weight) 3

Sr-90 (4) 0.003 0.071(4/4) -- - 00 0 ,n .

(0.043 0.087) an
5o
o3
3gGamma (12) 3a
S<

De-7 0.3 2.518/ 12) -- -- o
(0.9 I-4.3) g_

K 40 0.5 20(12/12) -- -- -- o x
S

(14-26)
o

Th 228 0.08 0.17(2/121 - -- . o 3

(0.13-0.20)

Others Table V.A. 11D -- -- -

Nominal Exwer Limit of Detecuan (LLD)*

Mean and range based upon detectable measurements only. Fraction of detectable measurements at spectiled luraltons Is indkated in p.urntfirws (y'

'* Nonruuttne reported measurements are defined in Regulatory Guide 4 8 (December 1975) and the Deaver Valley Ibwer Station Spet ifwait..ns .

,

,

,_ ___ _ _ - - _ _ _ --_ _ _ _ _ _ _ . _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _. _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ -_ -__ _ . _ . .__ -
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ENVIRONMErfrAL RADIOLOGICAL MON 11DRING PROGRAM SilMMAltY
i

Name of Facility Ikaver Vallev Power Stauon Unit I and 2 Docket No. 50 334/50/412

Incauon of Factitty Beaver. Pennsvivanda Reporting IVrlod Annual 1992 [
E(County, State)
(D

V'
NNottiin e.1Analysis and lower Limit

Medium of Pathway Total Number of All trxilcator Locations [ocation with llichutAntusal Mean EnutuWniHe Noenoulmt
Sampled of Analysis Detection " Mean (f) Name "Mean (Q "Mean (O Itegn er Irel

(Urdt of Measurement) Performed (LLD) " Range Distance and Directions" Range "Ita nge

Measurements"* Montgomesy D.un No. its $
to
f\)

Fish Gamma (11) >
(pCI/g) K 40 0.05 3.2111/11) 49. Upstream 3.2(5/5) Same as o

(wet weight) (1.9-4.8) Montgomery Dam (1.9-4.8) high h> cation S
c4

4.7 mi NE *L O '

O*hers Table V.A. IJD -- - -- ;uj
** C
9 #D i
o in

0 *3
-

6,~ En io
~3
til **

3 ()
1 50

w 3O
"E

5 3 2
. (D <
- "

.
< m os~*

5 n-
| 8 (D

vz
c O

,

m 3
4

.

e
O
2
4
8:

i
O
v

Nominal tower Limit of Detecoon (LLD)
b" Mean and range based upon detectable measurements only. Frarthin of detri table measurements at sint theil los.ituisis is innin. it 4 : g u. nth. .n til

*

**

y '* Nonroutine regmrted measurements are defined in Itegu!atory Culde 4 ft likctmber 1975) arvi the llcaver Valley Ibwi r St.ituwe Sgn e ilu ..tu ns
c

Y
e
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ENVIRONMENTAL HADIOUDGICAL MONfTORING PROGRAM SUMMARY

Name of Facility Beaver Vallev Power 9=s% Unit i =ad 2 Docket No. 50-331/50/412
5 H

Imcation of Facility Beaver. Pennavivanta Reporting Period Annual IW2 Eirp
(County, State) g

k V'
N

Analyste and Imwer Limit Numtwr id
k Medium of Pathway Total Number of All Indicator Localloan Location with Ilkh*=t Anrlual Mean Control locations Noennutine
g Sampled of Analyste Detection " Mean 10 Name "Mean (0 "Mean (0 Repor t eti
g (Unit of Measurement) Performed (LLD) "Ra nge Distance and Directions " Range "Ra nge
r- Measurements"* a ,

C Weirton. WV No. 4tl @
3 Food and Garden I-131 (4) 0.006 IJD -- - -- N'

4 Crope (pCl/g) >
Q (wet weight)) Gamma (4) g
Z C
O K-40 0.5 2.0(4/4) 46. Industry. PA 2.6(1/1) 2.2(1 / 11 o Eo
* (1.4 2.6) 2.6 mi NE -- - g c
g -e

9mm
> Othere TmNe VA. IID -- - - om
c gg

o
n E.
-o ,

7
iT1 "

23 O
5o
o3>v
3$e<
3
E
13
to
u
o
3

Nominal inwer Limit of Detection (UD)*

Mesn and range based upon detectable measuremente only. Fraction of detectable measurements at specified lurathms is truftratest in parenthews 01'

'* Nonroutine reported meneuremente are denned in Reguitatory Guide 4 8 (MAftCil 1975) and the Ocaver Valley timer Station Specificathms .

|
|

|

I
- _ - _ _ _ . _ _ - _ _ - - - _ - _ _ - _ _ _ . _ _ .. _ - . . _ . - _ - - . _ _ . , -- ... __ - - - _ --_ .
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ENVIROi4MEffrAL RADIOLOGICAL MONITORING PRCg1 RAM SUMMARY

Name of Facility Deaver Vallev Power Station Unit I and.2 Docket No. 50-334/50/412

tocation of Facility Deaver. Pennsvivanta Reporting Period ADpual 1992
(County State) g4

E
to

Analysts arul LAwer Limit Numtwr ni ?
Medium of Pathway Total Number of All Indical9LLQC1119na Locallon with Illahest Ar1Dttal Mean Centrol Locattuna Nontoutine to

Sampled of Analysts Detect ton " Mean 10 Name "Mean 10 "Mean 10 Reporieil
(Unit of Measurement) Performed (LLD) "R a nge Distance and Directions " Range "Ra nge Measurement .*"

Brunton Dairy No. 27

Milk l 131 (IGG) 0.2 [JD - - -- ,g
sotpCD/El

Sr-89 (133) 2 11D - - - to

>
3

Sr 90 (133) 1 3.l(133/1331 104. Fordyce Dairy 5.2114/14) 1.9(19/19) 0

(0.39 10) (Goats) (1.0 10) (0.39 5.8) S
E t]

$g
y ;Gamma (135)

K-40 100 139t(135/135) 104 Fordyce Dairy 160G(14 /14) 1319(19/19) 0 m
(4II 1760) (Goats) (l150-1760) { l 1GO. I490) o_ g

O m
'O

! Co 137 5 5.4(1/135) 102. Ferry Dairy 5.4(I/16) llD 0 r-- '
(Goats) tu 6""

:7
f" "'*

Others Table V.A. 11D - - -

5o
T o39 3 t1o

$ 3% <m<
E,,

i E r

* n
D m' o
C o
7 3

$
<
0
E

z
O

Nominal 1 ewer Limit of Detecuon (LU))*v
Mean and range based upon detectable measurements only. Fraction of detectable measurements at spect. led locations is indicated in p.irenthtws (t)y **

* * * Nonroutine reported measurements are denned in Regulatory Culde 4.8 (December 1975) and the flesver Valley 1%nwer Station Spet-lficathmso
$
c

Y
$
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Y
$ ENVillONMFETAL ltADIOLOGICAL MONIToltlNG l'ItOCIIAM SUMMAllY

Name of Fartitty neaver Vallev tus,cr te=es,m Unit I anal 2 Dar-het No. 50 334150/412
w

| d location of Farli :s IVnnavivania Reporting Pertrxl Annual 1992
l 6 (Couset, . tel -t
| 3

' Analysts anel Lower Umst Nunntx r of (7

Medium of Pathway Total Number of All Indkator i==H<=in I==n,m with lilaheat Annual McAD E9nttpl locattuns Nonrout tne 6m

< Sampled of Analysis Detection " Mean (f) Name "Mean (f) "Mean (Q lie pne t eet

5 (Unit of Measurement) Pe rformed (1,l D) "R a nge Destance erwl Directions "R a nge "Ra nge Mea sure ment e"

9 Montgennery Dam No. 49
C
y Sediment Cross (6) 0.3 16(6/6) 50. Upstream 17(2 /21 16(2/2) 0

,

(pCl/gl Alpha (10 22) New Cumberland Dam (13 21) (10 221-e

f 8.2 mt W
-a

g (dry weight)
O Cruee (6) 0.1 3 6(6/61 2A. DVPS Descharge 40(2/2) 34(2/2) 0 $
E Deta (31 40) 0.2 mL W (39-40) (31-36) to

Sr-se (6) 0.2 11D -- 4 - -

* 35
O Sr-90 (6) 0.04 0.037(1/64 49, Upstream 0.037(1/21 Same as O C,o

high locauon -OMontgomery Dam' ] --

4.7 ml NEC mEg na eComma (6) 9m$ He-7 0.2 1.1(3/6) 49. Upstream 1.3t I /21 Same as o
hig'. locauon O_ yC (0.87 1.3) Montgomery Dam -

,

- 4.7 ml NE jfu
_g
QgK.40 0.5 1316/ 6) 2A. DVPS Discharge 14(2/2) 12(2/2) o

(11 15) 0.2 mL W (14 15) (12-13) 1
m **
jOCo.80 0.2 1.2(2 /6) 2A DVPS Discharge 1.2(2 / 2) - 11D o

(0.8 5- 1. 51 0.2 mL W (0.85 1.51 :; O
3O

Co-537 0.02 0.18(6/6) 2A. DVPS Discharge 0.2 3(2 / 21 0.16((2/2) 0 3$
(0.092-0.275) 0.2 mL W (0.19-0.28) (0.15-0.181 3a

fD x
3

Ra-226 0.5 2.l(4 / 61 2A. DVPS Discharge 2.5(2 / 21 1.8(I /2) o
(1.8-3.1) 0.2 mL W (1.5-3.11 -- ".,

M
Th-228 0.02 1.216 / 61 2A. DVPS Dlacharge 1.3(2 /2) 1.l(2 /2) 0 <D

(1.0 1.31 0.2 mL W (l.32 1.33) (1.0 3.21 ]
Othere Table V.A. IJD -- -- --

Nominal Lower Umtt of Detection (11.01*

Mean and range based upon detectable measurements only. Fracuon of detectable measurements at specified locations Is indicated in parentheses 10'

"* Nonrouune reported measurements are defined in Regulatory Culde 4.8 (December 1975) and the Beaver Valley Ibwer Station Spect0 rations . .
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EIMILOl4MEffrAL RADIOLOGICAL MONITUR!i4G PHOGRAM SUMMARY

Name of Fact! sty Deaver Vallev Powtr Station Unit I and 2 Qgthet No. 50-334/10/112

leration of Facility Deaver. IYnnsylvania Reporting Period Annual 1992
(County. State)

-4
su

E
*Analysts and leiwer Limit Ntunin r ul

EmMrt LLutalian Nontoutine '/'Mallum of Pathway Total Number of All IndicalpLLacatic;n location with flichest ArInuaLMean a
MSampled of Analysis Detection " Mean (1) Name **Mean 10 "Mean 10 itepor Irel

(llnts of Measurement) Performed (LID) "Ra nge Distance and Directions " Range "Ita nge M r.e .ne rmont .*"

Drinking I-131 (156) 0.5 0.42(40/156) 04. Midland. PA 0.46(28/521 - U

W ater (O.I8 0.99) I.3 mi WNW (O. I8 0.99) -*

EIpCl/I)
Gross (36) 0.6 IJD -- -- - N

Alpha >
3

Gross (36) 1 4.213G/36) OG. Shippingport. PA 4.2(12/12) - o E
tuIleta (1.3-6.2) 0.5 ml E (3.0 6.2) ty

CM
Gamma (156) tu @

?e
K-40 100 1080(I/156) 05. E. Liverpool. Oli 1080(I/52) o O_ "

eo4.8 ml WNW ----

Others Table V.A. 11D -- -- -

.,

-- -- - '.j' "Sr-89 (12) 1.5 11D g,
5o

3 Sr-90 8'2) 0.5 11D -- - - gg6
3 av
'" Co-60 (12) (a) 1 IJD -- -- gg

o xm
j ||-3 (12) 100 140(1/12) 04 Midland. PA 140(I/4) - o 3

5 -- 1.3 ml WNW -- '".

9 E
mC

9 O
as

r-

C
O
E
a

@ la) Co 60 analyzest by high sensitivity methcx1.
5
0 Nominal tmer Limit of Detection (LLD)*

Mean and range bawd upam detectable measurements only. Fracthm of eletettable measurements at spect!)rd lorations is souter.utd in p. . iit r ., til$ **

g * * * Nonroutine reported measurements are clefined in Regulatory Culele 4 H IDetember 1975) arul the llcaver Valley Ibwer St.ithm Spu ilu .iin.ns ,

e
c

tra
i
u
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" ENVIRONMEf(TAL RADIOLOGICAL MONFIDIUNG PROGRAM SUMMARY

g Name of Facility Deaver Vallev Power Stattop Unit I arvi 2 Docket No. 50 334/501112
|n

y Location of Facility Deaver. Pennsylvania Reporting Period Annual 1992 j
(County. State) Eo,

@

Y
N

ivi Analysts arul Lower L8mit Nimilerr of
'

() Medium of Pathway Total Number of AILindicaL9Llatall2na Location with flichest AnnitaLMcAn ConitollatalL"In Noiss ou tine
< Sampled of Analyste Detection " Mean 10 Name "Mean (0 "Mean (f) lie por t ril
7 (Urdt of Measurement) Performed ILLD) "Ha nge Distance and Directions " Range "Ha nge

Measurements *"
Georgetown. PA No. 15 g

, m,- N
M Groundwater Grose (16) 2 11D -- -. ..

j [pCl/l) Alpha g
,, ,

> Grone (161 1 4.4114/16) II. Shippingport floro 8.813 / 4) 2.0(4 / 4) o c
*

Beta (1.1 -18) 0.8 mi NE (3.6 181 (1.9 3.6) _o"
C

E D >

g @.g Gamma (16)

y.
,,

y K 40 100 llD .. . .

so
r-

-- - ~ n' diOthere TableV A. IlD m
u

'y {.- .. -
''

Tritium (16) 90 11D
50.. ..

o3av
e$3
x

3
S_

M
Q
U
O
.~3

Nominal L.ower LLmit of Detecuon [LLDI*

Mean and rangte based upon detectable measurements only. Fraction of detectable measurements et specified locations is indicated in p.irtniliin til**

'* Nonreuttne reported measurements are defined in Regulatory Culde 4.8 (December 19751 and the Heaver Valley Ibwer Station Specificathnis ;

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ . . _ _ _ - _ _ _ _ _ _ . ~ , . . _ . . . , . - . _ - . . , _ . _ . . . _ _ _ - . _ _ . . - . , _ _ . . , . _ . _ _ . - . . . . _ _ . _ _ _ ,_.
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* ENVIRONMEffrAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Faculty Dcaver Vallev Power Stauon Unit I and 2 Dgcket No. 50 331/50/412v'
3
6 Locauon of Faculty Deaver Pennsylvania Reportirk Period Annual 1992 g

(County. Statel gu.
m

r,

4 V'
5 Analysts and Lawer Limit Number of N

9 Medium of Pathway Total Number of AILindicator Isauona Location with flichest Annual Mean CunttplL9 Eat 19na Nonruntine
c Sampled of Analysis Detection " Mean (f) Name "Mean (l) "Mean (f) Repor ieti

(Unit of Measurementi Performed (LLD) "Hange Distance and Direcuons " Range "Ra nge*

y Mea s u reme n t s***
Upstream - AHCO Chemw.it No 4RI

E"
r-

C

9 Surface Water 1-131 (52) 0.5 0.44(6/521 49.l. Upstream. ARCO one sample o M

a (pCl/l) (0.17-0.91) Chemical locanon 3

3 5.0 ml ENE g
i c
o r: roes (48) 2 2(I/481 02A DVPS Discharge 2(I/121 IJD 0 *u_

0.2 ml W -- y cj Alpha ..

* E,8, nGross (48) 1 5.6(48/48) 02A DVPS Discharge 8.4(12/121 4.3(12/12) O
2

g Deta (1.8- 12) 0.2 ml W (4.8 12) (3.2-5.7) O_ g
O e

Gamma (48) fr
w in

Others Table V.A. 11D - - .>
m --

Sr-89 (16) 2 IID - - - - fh
Sr 90 (16) 0.5 11D -- -- -- t

3*
Co 60 (16) (a) 2 1.3(1/16) 02A. DVPS Discharge 1.3(1/4) IlD e4

-- 0.2 ml W -- ?.
*_
23

Tritium (16) !OO 13733(3/16) 02A. DVPS Discharge 13733(3/4) llD 0 m
(5200 24000) 0.2 ml W - (5200 24000) y

(a) Co-60 arul Co.58 analyzed by high mensluvity method.

Nominal Lower Lirnit of Detecuon (LLD)*

Mean and range based upon detectable measurements only. Fraction of detectable measurements at specined locations Is inclicate.1 lei p rrnth ws til**

" * Nonroutine reported measurements are defined in Regulatory Culde 4 8 (December 1975) arwl the Denvee Valley I'uwer Station $ pet itisatum ,

-_. .- - - _ . _ . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _
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!

Table 5 3. Pre-operational Environmental Radiological Monitonng Program Summary :
I
!
t

TABLE 5 3 I
i

PRE OPERATIONAL ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY !

Name of Facility Beaver Vallev Power Station Docket No. 50-334

Location of Facility Beaver. Pennsylvania Reporting Level CY 1974 - 1975

(County, State) i

PRE OPERATIONAL PROGRAM SUMMARY (COMBINED 1974 - 1975) |
t

Medium or Pathway Analysis and Total Number Lower Limit AllIndicator Locations
of Analysis Performed of Detection LLD Mean. (f) Range i

(Unit of a u ement)
ISediments Gross Alpha (0) - -

pCi/g (dry) Gross Beta (33) 1 18 33/33 5 - 30 i

Sr-90 (0) - - ;

U-234, 235, 238 (0) - -

f
i

Gamma (33) - 13 33/33 2 - 30
K-40 1.5 13 33/33 2 - 30 '

iCs-137 0.1 0.4 21/33 0.1 - 0.6
' '

ZrNb-95 0.05 0.8 12/33 0.2 - 3.2
Ce-144 0.3 0.5 3/33 04-0.7 |
Ru-106M 0.3 1.5 3/33 1.3 - 1.8 '

Others - < LLD

Foodstuff Gamma (8) -- - ,

pCilg (dry) K-40 1 33 8/8 10 - 53 |
Cs 137 0.1 0.2 1/8 -

,

ZrNt>.95 0.05 0.2 1/8 - !

Ru-106N 0.3 0.8 1/8 -

Others < LLD-

Feedstuff Gross Beta (80) 0.05 19 80/80 8- 50
pCi/g (dry) Sr-89 (81) 0.025 0.2 33/81 0.04 - 0.93.

Sr-90 (81) 0005 0.4 78/81 0.02 - 0 81 ,

Gamma (81) - - i

K-40 1 19 75/81 5 - 46 !

Cs-137 0.1 0.5 6/81 0.2 - 1.6
Co-144 0.3 1.5 5/81 0.9 - 2.6 !
ZrNb 95 0.05 0.8 13/81 0.2 - 1.8

,

Ru-106N 0.3 1.4 12/81 0.6 - 2.3 '

Others - < LLD
i

Soil Gross Alpha (0) - -

pCilg (dry) Gross Beta (64) 1 22 64/64 14 - 32
(Template Samples) Sr-89 (64) 0.25 0.4 1/64 -

Sr-90 (64) 0.05 0.3 48/64 0.1 - 1.3
U 234. 235,238 (0) - -

Gamma (64) - -

K-40 1.5 13 63/64 5 - 24
Cs-137 0.1 1.5 56/64 0.1-68
Co-144 0.3 1.1 7/64 0.2 - 3
ZrNb-95 0.05 0.3 13/64 0.1 - 2
Ru-106N 0.3 1.1 3/64 0.5 - 2
Others - < LLD

Section 5 ENVIRONMENTAL MONITORING PR7-RAM 5-17
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TABLE 5 3

PRE OPERATIONAL ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility Beaver Valley Power Station Docket No. 50 334

Location of Facility Beaver Pennsylvania Reporting Level CY 1974 - 1975

(County, State)

PRE-OPERATIONAL PROGRAM SUMMARY (COMBINED 1974 - 1975)

Medium or Pathway
Ana sia and Total Number Lower Limit All Indicator Locations*

(Une o,:!"C"ement) '*-+*a~-- ' o ' =' ao m a .-
Soil Gross Alpha (0) - -

pCi/g (dry) Gross Beta (8) 1 21 8/8 16 - 28
(Core Samples) Sr49 (8) 0.25 < LLD

St-90 (8) 0.05 0.2 5/8 0.08 - 0.5
Gamma (8) - -

K-40 1.5 13 8/8 7 - 20
Cs-137 0.1 1.2 7/8 0.2 - 2.4
Co40 0.1 0.2 1/8 -

Others - < LLD

Surface Water Gross Alpha (40) 0.3 0.75 5/40 0.6 - 1.1
pCi/l Gross Beta (120) 0.6 4.4 120/120 2.5 - 11.4

Gamma (1) to - 60 < LLD
Tritium (121) 100 300 120/121 180 - 800

j Sr-89 (0) - -
'

Sr-90 (0) - -

C-14 (0) - -

; Dnnkmg Water 1-131 (0) - -

i pCill Gross Alpha (50) 0.3 0.6 4/50 0.4 - 0.8
Gross Beta (208) 0.6 3.8 208/208 2.3 - 6.4
Gamma (0) - -

Tritiurr (211) 100 310 211/211 130 1000
C-14 (0) - -

Sr-89 (0) - - i
St-90 (0) - -

Ground Water Gross Alpha (19) 0.3 < LLD
pCi/l Gross Beta (76) 0.6

Tritium (81) 100 2.9 73/75(a) 1.3 80
Gamma (1) 10 - 60 440 77/81 80 800

< LLD
Air Particulates Gross Alpha (188) 0.001 0 003 35/188 0.002 - 0 004 l

and Gaseous Gross Beta (927) 0.006 0.07 927/927 0 02 - 0.32 {pCi/m3 Sr-89 (0) - -
3

Sr 90 (0) - - '

l131 (816) 0.04 0 08 2/816 0.07 - 0.08
Gamma (197) -

ZrNb.95 0 005 0.04 122/197 0.01 - 0.16 |
Ru-106 0.010 0.04 50/197 0 02 - 0.09 {
Ce-141 0.010 0 02 3/197 0.01 - 0.04
Co-144 0.010 0.02 44/197 0.01 - 0.04 )
Others < LLD j

-
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f
1

TABLE 5-3
4

PRE-OPERATIONAL ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY ,

i

.1

) Name of Facility Beaver Valley Power Station Docket No. 50-334 |
I

}
1 Location of Facility Beaver Pennsylvania Reporting Level CY 1974 - 1975
i i

- (County, State)

PRE-OPERATIONAL PROGRAM SUMMARY (COMBINED 1974 1975)
,

Medium or Pathway Analysis and Total Number Lower Limit All Indicator Locations

,U na o,''*.' ' ' ' ' ^ 'r i * r' r- d 'o'=ti ao <') a 9-
; ement)

Milk l-131 (91) 0.25 0.6 4/91 0.3 - 0.8
pCi/l Sr-89 (134) 5 7 4/134 6 - 11

Sr-90 (134) 1 5.3 132/134 1.5 - 12.8

: Gamma (134) - - ;

Cs-137 10 13 19/134 11 - 16 l

Others < LLD

External Radiation y - Monthly (599) 0.5 mR* 0.20 599/599 0.08 - 0.51 !

mR/ day y - Quarterly (105) 0.5 mR* 0.20 195/195 0.11 - 0.38
.

y - Annual (48) 0.5 mR* 0.19 48/48 0.11 0.30

Fish Gross Beta (17) 0.01 1.9 - 15/17 1.0 - 3.2 [
pCi/g (wet) Sr-90 (17) 0.005 0.14 17/17 0.02 - 0.50

Gamma (17) 0.5 i

2.4 17/17 1.0 - 3.7 :K-40 --

Others - < LLD
:

LLD in units of MR - Lower end of useful integrated exposure detectability range for a passwo radiation j*

i detector (TLD). ;
'

(a) One outlier not included in mean. (Water taken from cried-up spring with high sediment and potassum
content. Not considered typical groundwater sample).

(b). may include Ru-106, Ru-103, Be-7,
,

!,

! !
:

!

i

|

|

|

|

|
|

I
,
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'
Table 5-4. Typical LLDs For Gamma Spectrometry

|
f

TABLE 5-4
!

TYPICAL LLDs * FOR GAMMA SPECTROSCOPY

' **"
Air Particulates Vegetation Fish'

"" * '(104 pCilm3) (pCilkg dry) (pCilg wet)p gf

Be-7 30 20 50 0.03 0.05
K-40 60 20 1000 1.00 0.50 1

Cr-51 40 10 100 0.05 0.10 |

M n-54 3 0.5 30 0.02 0.03 |
Co-58 3 0.6 30 0.02 0.03
Fe-59 6 1 60 0.03 0.06
Co-60 3 0.6 30 0.02 0.03 i

Zn-65 8 1 70 0.04 0.07 i

Zr/Nb-95 5 2 50 0.03 0.05 i
Ru-103 3 2 40 0.03 0.04 !

R u-106 30 5 30 0.02 0.03 |
Ag-110M S 3 30 0.02 0.03 !

l-131 4 2 30 0.02 0.03 :
Te-132 4 2 20 0.01 0.02 :

'
1-133 4 2 20 0.01 0.02 .

{Cs-134 4 0.6 30 0.02 0.03
Cs-136 6 0.6 50 0.03 0.05 '

Cs-137 4 0.6 20 0.02 0.03 i

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 g
Ra-226 60 6 600 0.3 0.6
Th-228 10 1 60 0.03 0.06 .

1
!

| At time of analysis (DLC Contractor Lab).-
*

NOTE: Lower Level of Detection is defined in Beaver Valley Power Station Technical
Specifications. ,

'

|

1

1
1

4

I

1

i
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B. Air Monitoring

1. 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.

2. Air Sampling Program and Analytical Techniques

a. Program
'

The air is sampled for gaseous radiciodine and radioactive particulates at
each of ten (1) offsite air sampling stations. The locations of these stations
are listed in Table 5-1 and shown on a map in Figure 5-1.

Samples are collected at each of these stations by continuously drawing
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 radiciodine 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
monthly analysis by gamma spectrometry. They are further composited in ;

a quarterly sample from each station for Sr-89 and Sr-90 analysis. In order [
to reduce interference from natural radon and thoron radioactivities, all '

filters are allowed to decay for a few days after collection prior to counting |
for beta in a low background counting system. {

b. Procedures

Gross Beta analysis is performed 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.

Gamma emitters at a determined by stacking all the filter papers from each
monitoring station collected during the month and scanning this composite
on a high resolution germanium gamma spectrometer.

Radiciodine (1-131) analysis is performed by a gamma scan of the charcoal
,

in a weekly charcoal cartridge. The activity is referenced to the
'

mid-collection time.

Sectron 5 ENV:RoNVENTAL von! tor:NG PRoGRAu 5-21
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!

Figure 5-1 Air Sampiing Stations

I

y u.=ce. a=wer
::: ;m: c ; : ,r

.

1
._

~ M | )3 ou ma carwer e

U '

,g...

3 t vta's s ies F e . h-

"",
|

#" #/ , %.'l ! !
"

27 Saxw's > ev re

D /7|23 kws itev

K'(| ~'
i;

i "ns 8va, r= wurr . r~- " | ,.

r sim, car w > ,(-

;

g f . ' . . - - -,
MIDutO

, .
4 i

4 l'0USTRy Ma

2J East tr e x t, @io ' j. [ .

4 era. Wtst Ytar. wra 9 'J * " ",-

51 Arau m 5, N '
i, . _ , ,

n | .\. )** i

.

,

n.. I
-os s

$ ^*
.e 1

'' .~~ ,. ,.. .c ---- .g

.1 q'
....

' '

*wa n .

i e.' .

Jg, ''*" .""- ./ \ e, ,
'

g) -D 4

_.

| "
.a

,
. ~ g3 {d , D,

'/ 19 o r - ,--- ..''e< *~~ 4
. , ., .i. .-

-
. .; ,

' "

m st '' C '$ ,1

| \ .

,.

. _ :
1

g !t -- ~

'

@'h ( ia c-

'

"I
.

i 5
! '' Mi g w asuver

, i n.g . .
| .,

,

- s.v,
t

e ~ ~ ,.
-

, s
! '

WA y., .'
,

,

* 4 se **.* a

s J ,1
.- -

\
\

'

, 1
FIGURE 5-1 - AIR SAMPLING STATIONS |% .

~~-
\

5 22 Section 5. ENVIRONMENTAL MONITORING "ROGRAM

1



_ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _

Duquesne Light Company
1992 Annual Radiological Environmental Report

Strontiu m-89 and Strontium-90 activities are determined in quarterly

composited air particulate filters. Stable strontium carrier is added to the
sample and it is leached in nitric acid to bring deposits into solution. The
mixture is then filtered. Hatf of the filtrate is taken for strontium analysis
and is reduced in volume by evaporation. Strontium is praipitated as

Sr(NO )3 using fuming (90%) nitric acid. An iron (ferric hydroxide)
3

scavenge is performed, followed by addition of stable yttrium carrier and a
5 to 7 day period for yttrium ingrowth. Yttrium is then precipitated as
hydroxide, is dissolved and re-precipitated as oxalate. The yttrium oxalate
is mounted on a nylon planchet and is counted in a low level beta counter
to infer Sr-90 activity. Sr-89 activity is determined by precipitating SrCO3
from the sample after yttrium separation. This precipitate is mounted on a
nylon planchet and is covered with 80 mg/cm2 aluminum absorber for level
beta counting.

3. Results and Conclusions

A summary of data is presented in Table 5-2.

a. Airborne Radioactive Particulates

A total of five hundred twenty (520) weekly samples from ten (10) locations
were analyzed for gross beta. Results were comparable to previous years.
Figure 5-2 illustrates the average concentration of gross beta in air
particulates.

The weekly air particulate samples were composited to one hundred
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 naturally occurring
nuclides such as K-40 were present. These are listed in the summary
Table 5-2.

A total of forty (40) quarterly samples were each analyzed for Sr-89 and
Sr-90. No Sr-89 or St-90 was detected.

Based on the analytical results, the operation of Beaver Valley Power
Station did not contribute to any increase in air particulate radioactivity
during CY 1992.

b. Radiciodine 9
A total of five hundred twenty (520) weekly charcoal filter samples were
analyzed for 1-131. No detectable concentrations were found at any

locations.

Based on analytical results, the operation of Beaver Valley Power Station
did not contribute to any increase in airborne radiciodine during CY 1992.

.

secton 5. ENV:RowENT AL voNiToR'NG PRoGRAv 5-23
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Figure 5-2. Average Concentration of Grcss Beta in Air Particulates - 1991
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C. Monitoring of Sediments and Soils
(Soll Monitoring is required every 3 years and was required in 1991)

1. Characterization of Stream Sediments and Soils

The stream sediments consist largely of sand and sitt. Soil samples may vary
from sand and silt to a heavy clay with variable amounts of organic material.

2. Sampling Program and Analytical Techniques

a. Program

River bottom sediments were collected semi-annually above the

Montgomery Dam in the vicinities of the Beaver Valley 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 5-1
and are shown in Figure 5-3.

Soil samples were not collected during 1992. The next set of samples will
be taken in 1994. Sampling locations are listed in Table 5-1 and are
shown in Figure 5-3.

Bottom sediments and soils are analyzed for gross alpha and beta activity,
strontium, and the gamma-emitting 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

I absorption corrections are made on the basis of sample weight.

Gross aloha 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 300 mi plastic bottle
which is counted by a gamma spectrometer.

|
|
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Strontium 89 and 90 are determined by radiochemistry. A weighed sample
of sediment or soil is leached with Nitric Acid HNO . A stable carrier is3

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/cm2 aluminum absorber are used for
counting in a low background beta counter.

3. Results and Conclusions

A summary of sediment and soil analysis is presented in Table 5-2.

a. Sediment

A total of six (6) samples were analyzed for gross a'pha and gross beta.
Results were comparable to previous years.

A total of six (6) samples were analyzed for br-89 and Sr-90. No Sr-89 was
detected. Sr-90 was detected in one samp|e upstream above Mo3tgomery
Dam.

A total of six (6) sample were analyzed by gamma spectrometry. Naturally
,

occurring K-40 and Th-228 was found in every sample, Ra-226 was found in
four samples and Be-7 was found in three samples. Small amounts of
Cs-137 from previous nuclear weapons test were found in all river
sediment samples including upstream abcve Montgomery Dam, which are
unaffected oy plant effluents. Small amounts of Co-60 and Cs-137 were
detected in the Beaver Valley Power Station discharge area and are
attributable to station releases. The activity found in the station discharge
area is consistent with station data of authorized radioactive discharges
which v ere within limits permitted be the NRC license.

The analyses demonstrate that the Beaver Valley Power Station did not
contribute a significant increase of radioactivity in ths Ohio River
sediment. The positive results detected are attributable to authorized
releases from the Beaver Valley Power Station and are characteristic of
the effluent. These results confirm that the station assessments, prior to
authorizing radioactive discharges, are adequate and that the
environmental monitoring program is sufficiently sensitive.

|

|
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;

D. Monitoring of Feederops and Foodcrops
.

1. Characterization of Vegetation and Foodcrops |,

t

|
l According to the statistical summary of the Pennsylvania Department of |

Agriculture, there were approximately 590 farms in Beaver County. The total
value of farm crops and livestock was $17,929,000. The principal source of

'

revenue was in dairy products which were estimated at S7,755,000. Revenues
from other farm products were estimated as follows:

Field Crops $1,536,000

Fruits $373,000 |

Horticulture and Mushrooms 53,521,000
i

-
\

! Meat and Animal Products $3,553,000 -

Vegetables and Potatoes $468,000

Poultry Products $139,000

The total land in Beaver County is 279,020 acres. Approximately 147,900 acres {
are forested land an 60,800 acres are pasture and crop land.

2. Sampling Program and Analytical Techniques j

!a. Program

Representative samples of cattle feed are collected monthly from the ,

nearest dairy (Searight). See Figure 5-4 Each sample is analyzed by }
'gamma spectrometry. The monthly samples are compr sited into a

quarterly sample which is analyzed for Sr-90.
IA land use census was performed August,1992 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 5-5 for results.
r

Fooderops (vegetables) were collected at garden locations during the
summer of 1992. Leafy vegetables, i.e., cabbage were obtained from
Shippingport, Georgetown, industry, PA and Weirton, WV. All samples ,

were analyzed for gamma emitters (including 1-131 by gamma
spectroscopy).

>

r

,

G
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!
'

Table S-5 Closest Residence and Garden in Each Sector

I

TAELES-5

Closest Residence and Garden in Each Sector

i
Sector Closest Residence * Closest Garden * ~

>

1 1.55 mi N 1.99 mi N !

2 1.59 mi NNE 1.61 mi NNE
f

3 0.42 mi NE 2.53 mi NE

4 0.38 mi ENE 0.98 mi ENE i

5 0.42 mi E 1.93 mi E

6 0.87 ch ESE 1.00 mi ESE {
,

7 1.10 mi SE 1.25 mi SE ;

8 1.10 mi SSE 2.46 mi SSE
:

9 1.40 mi S 2.16 mi S ;
10 0.80 mi SSW 1.55 mi SSW

11 1.46 mi SW 1,67 mi SW
j

12 1.46 mi WSW 1.46 mi WSW
,

13 2.27 mi W 2.27 mi W

14 2.77 mi WNW 2.77 mi WNW

15 0.91 mi NW 0.92 mi NW '

:

16 0.91 mi NNW 1.10 mi NNW

* Direction and Distance from Midpoint between Reactors -

!

|
|

$

I
!

l

|

I

|
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b. Procedures

Gamma emitters, including 1-131, are determined by scanning a dried. |
j homogenized sample with the gamma spectroscopy system. A high

resolution germanium detector is utilized with this system.

Strontium 90 analyris for feedstuff is performed by a procedure similar to
that described in 5-C.2.

Radiciodine (I-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 planchet for low level beta counting.

3. Results and Conclusions
!

A summary of data is presented in Table 5-2.

a. Feed

A total twelve (12) samples were analyzed for 1-131. No detectable
concentrations were found.

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.

A total of twelve (12) samples were analyzed by gamtra spectroscopy.
Naturally occurring K-40 was four.d in all samples and Be-7 was detected
in six (6) samples.

b. Food

A total of four (4) samples were analyzed for 1-131. No detectable
concentrations were found.

A total of four (4) samples were analyzed by gamma spectrometry. '

Naturally occurring K-40 was found in all samples.

c. The data from food and feed analyses were consistent with (or lower than) ,

those obtained in the preoperational 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.

;
6
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E. Monitoring of Local Cows Milk j

|

1. Description - Milch Animal Locations

I
i

| During the seasons that animals producing milk (milch animals) for human

| consumption are on pasture, samples of fresh milk are obtained from these
| anims!s at locations and frequencies noted in Table 5-1. This milk is analyzed

| for its radiciodine content calculated as lodine-131. The analyses are performed

| within eight (8) days of sampling.

Detailed field surveys are performed during the grazing season to locate and
enumerate milch animals within a five (5) mile radius of the site. Goat herd
locations out to fifteen (15) miles are identified. Survey data for the most recent
survey conducted in August,1992 is shown in Figure 5-5.

2. Sampling Program and Analytical Techniques

a. Program |

Milk was collected from these (3) reference dairy farms (Searight's,
Brunton's and Nicol's) within a 10-mile radius of the site and from one (1)
control location (Windsheimer's) outside of the 10-mile radius. Additional
dairies, which represent the highest potential milk pathway for radiciodine
based on milch animal surveys and meteorological data were selected 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 5-6 and described below.

* '
Direction and Distance from Collactionits Dah e Midpoint between Reactors Period

n ,

25 Searight 43 Cows 2.2 miles SSW Jan. - Dec.

27 Brunton 85 Cows 7.3 miles SE Jar - Dec.

29A Nicol 70 Cows 8.0 miles NI Jan - Dec. [

96 Wndsheimer 46 Cows 10.3 miles SSW Jan. - Dec.

101 " Telesz 1 Goat * 2.6 miles E June - Sept.

*02" Ferry 3 Goats * 3.3 miles SE June - Nov.

* *
104 " Fordyce 2 Goats * 2.50 miles NNW

,

""105" Ambrose 35 Cows 3.86 miles WSW

*"
106" Conkie 33 Cows 3.75 miles WSW

*{'"108 Uoyd 2 Goats 4.28 miles NW
D

Milk Usage - Home Only.*

Highest potential pathway dairies."

|
.
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5 Figure 5-5. Beaver Valley Pdwer Station Milch Animal Census
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Fei ure 5-6. Environmental Monitonag Locations - Mdk
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The sample from Searight Dairy was collected and analyzed weekly for
radiciodine using a procedure with a high sensitivity. Samples from each
of the other selected dairies were collected monthly when cows are

indoors, and bi-weekly when cows are grazing. This monthly or bi-weekly
sample is analyzed for Sr-89, Sr-90, gamma emitters including Cs-137 (by
high resolution germanium gamma spectroscopy) and 1-131 (high ;

sensitivity analysis).

b. Procedure

Radiciodine (1-131) analysis in milk was normally performed using
chemically prepared samples and analyzed with a low-level beta counting
system.

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

Strontium analysis of milk is similar to that of other foods (refer to 5-C.2)
except that milk samples are prepared by addition of Trichloracetic Acid
(TCA) to produce a curd which is removed by filtration and discarded. An
oxalate precipitate is ashed for counting.

3. Results and Conclusions i

A summary of data is presented in Table 5-2.

A total of one hundred sixty-six (166) samples were analyzed for 1-131 during
1992. All 1-131 activities in milk were below the minimum detectable level.

A total of one hundred thirty-three (133) samples were analyzed for Sr-89 and
S r-90. No Sr-89 was detected. Sr-90 levels attributable to previous nuclear
weapons tests were detected in all samples and were within the normally
expected range.

A total of one hundred thirty-five (135) samples were analyzed by gamma
spectroscopy. The predominate isotope detected was naturally occurring K-40
and was found in all samples. Cs-137 was detected in one (1) sample,

it was noted that the dairies with the highest annual mean activities were goat
dairies, which are known to concentrate activities over a factor of two compared

ito a cow dairy.

All results were consistent with (or lower than) those obtained in the
preoperational program. These data confirm that the Beaver Valley Power
Station did not contribute to radioactivity in milk in the vicinity of the site.

i

i
1
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F. Environmental Radiation Monitoring

1. Desc. ption of Regional Background Radiation and Sources

The twrain 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 tha 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 R/hr. Results for 1992 indicated that background radiation continued
in this range.

2. Locations and Analytical Procedures

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

In 1992 there were a total of forty-four (44) off-site environmental TLD locations. |

The locations of the TLDs are shown in Figure 5-7 through Figure 5-10. Thirteen
(13) locations also have QC Laboratory TLDs. Both laboratories use calcium
sulfate dysprosium, (CaSO.:Dy) in Teflon matrix.

The calcium sulfate (CaSO :Dy) TLDs were annealed shortly before placing the
TLDs in their field locations. The radiation dose accumulated in-transit between
the field location and the laboratory was corrected by annealing control
dosimeters shortly before the field dosimeters were removed from the field
location, when shipping the freshly annealed control dosimeters with the
exposed field dosimeters to '5e laboratory for readout at the same time. All
dosimeters were exposed in the field in a special environmental holder. The
dosimetry system was calibrated by reading calcium sulfate dosimeters which
have been exposed in an accurately known gamma radiation field.

The Sentri 1011 Radiation Monitoring System which consisted of 16 pressurized
ion chambers (PIC) arranged about the site was decommissioned in 1992. The
system, which did not fulfill any regulatory requirement, had become obsolete
and parts were no longer available to maintain the system. Portable equipment
may be used to obtain field PIC readings.

5-36 seenon 5. ENVIRON 6*WTAL MON;TORING PROGRAM
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i
i

3. Results and Conclusions |
|

Data obtained with the contractor TLD (CaSO,:Dy in Tetion) during 1992 are
summarized in Table 5-2, and the quality control TLD results are listed in
Table 3-1.

The annual exposure rate of all off-site TLDs averaged 0.157 mR/ day in 1992. As
in previous years, there was some variation among locations and seasons as
would be expected. Two TLDs were lost in the field during the year and two
were damaged by the TLD reader. ;

In 1992, ionizing radiation dose determinations from TLDs averaged
approximately 57.5 mR for the year. This is comparable to previous years.
There was no evidence of anomalies that could be attributed to the operation of
the Beaver Valley Power Station. The TLDs confirm that changes from natural
radiation levels, if any. are negligible.

t

<

k

i

f
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Figure 5 7. TLD Locations Northwest Quadrant Beaver Valley Power Station

FIGURE 5-7 - TLD LOCATIONS 1
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Figure 5-8. TLD Locations Northeast Quadrant Beaver Valley Power Station

FIGURE 5-8 - TLD LOCATI0t's
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Figure 5 9. TLD Locations Southeast Quadrant Beaver Valley Power Station
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Figure 5-10. TLD Locations-Southwest Quadrant Beaver Valley Power Station
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G. Monitoring of Fish

1. Description

During 1992, fish col!ected for the radiological monitoring program included
smallmouth bass, carp, catfish, sauger and walleye.

2. Sampling Program and Analytical Techniques

a. Program

Fish samples are collected semi-annually in the New Cumberland pool of ,

the Ohio River at the Beaver Valley effluent discharge point and upstream
of the Montgomery Dam. The edible portion of each different species
caught is analyzed by gamma spectroscopy. Fish sampling locations are
shown in Figure 5-11.

b. Procedure i

A sample is prepared in a standard tared 300 ml plastic bottle and scanned
for gamma emitting nuclides with gamma spectrometry system which
utilizes a high resolution germanium detector.

3. Results and Conclusions

A summary of the results of the fish monitoring data is provided in Table 5-2.

A total of eleven (11) samples were analyzed by gamma spectroscopy. Naturally
occurring K-40 was found in all samples.

The analyses demonstrate that the Beaver Valley Power Station did not
contribute a significant increase of radioactivity in the Ohio River fish population.

|

l

I

i
!
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H. Monitoring of Surface, Drinking, Well Waters and Precipitation

1. Description of Water Sources

The Ohio River is the main body of . vater in the area. It is used by the Beaver
Valley Power Station for plant make-up for the cooling tower and for receiving ;

plant liquid effluents.

Ohio River water is a source of water for some towns both upstream and :
downstream of the Beaver Valley Power Station site. 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 Midiend Elorough Municipal Water
Authority. The intake of the treatment plant is approximately 1.5 miles i

downstream and on the opposite side of the river. The next downstream user is
East Liverpool, Ohio which is approximately 6 miles downstream. The heavy ,

| industries in Midland, as well as others downstream use river water for cooling |

purposes. Some of these plants also have private treatment facilities for plant !

sanitary water.

Ground water occurs in large volumes in the gravel terraces which lie along the
river, and diminishes considerably in the bedrock underlying the site. Normal

I well yields in the bedrock are less than 10 gallons per minute (gpm) with
occasional wells yielding up to 60 gpm.

In general. the BVPS site experiences cool winters and moderately warm '

summers with ample annual precipitation evenly distributed throughout the year. ;

The record mean annual precipitation for the area is 36.40 inches based on 1972
'

to 1990 data collected at the Pittsburgh International Airport.

?

!

!
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|

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 i

!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]; 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 in'ake [ 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 weekly composites from the automatic river water sampler upstream
at Montgomery Dam are analyzed for 1-131.

The monthly composites are analyzed for gross alpha, gross beta, and
gamma emitters. The 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 5-12.

b. Drinking Water (Public Supplies)

Drinking (treated) water is collected at both Midland (PA) and East
Liverpool (OH) Water Treating Plants. An automatic sampler at each
location collects 20-40 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 Shippingport, PA. The weekly
sample from each location is analyzed by gamma spectroscopy. The
weekly samples are also analyzed for 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 5-12.

S section 5. ENVIRONMENTAL MONITORING PRoGRAu 5-45

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



_ _- __.

. 1

Duquesne Light Company
i 1992 Annuel Rcdiological Environmsntal Report

!i

c. Ground Water !

; Grab samples were collected each quarter from each of four (4) well
locations (see Figure 5-125 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)
i

One (1) well in Hookstown, PA
'

! One (1) well in Georgetown, PA

Each ground water sample is analyzed for gross alpha, gross beta, tritium,
and by gamma spectroscopy.

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 bets and gamma emitters and the quarterly composites
are analyzed for H-3, Sr-89 and Sr-90. Locations of each sample point are
shown in Figure 5-12.

,
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e. Procedures

Gross alpha and cross beta activities are determined first by evaporating
one liter of the sample on a hotplate. The residue is mounted and dried
on a 2-inch stainless steel planchet. The sample is counted in a low
background, gas flow proportional counter. Self-absorption corrections are
made on the basis of sample weight.

Gamma analysis is performed on water sample by loading one liter of
sample into a one liter Marinelli container and counting a high resolution
germanium gamma spectrometry system.

Strontium-89 and 90 are determined on water samples by a procedure
similar to that described in 5-C.2 except that the leaching step is
eliminated.

Cobalt-60 is determined with a sensitivity of 1 pCi/ liter by evaporating 2
liters of sample on a hotplate and transferring the residue to a 2-inch
planchet. The planchet is counted on a high resolution germanium gamma
spectrometry system.

Tritium is determined in w ter samples by converting 2 ml of the samole
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 or by
liquid scintillation counting.

Radiciodine (1-131) analysis in water was normally performed using
chemically prepared samples and analyzed with a low-level beta counting
system.

3. Results and Conclusions

A summary of results of all analyses of water samples (surface, drinking, gi _ ynd
and precipitation) are provided by sample type and analysis in Table 5-2. These
are discussed below.

a. Surface Water

A total of forty-eight (48) samples were analyzed for gross alpha and gross
beta. Alpha activity was detected in one of the samples at a level
comparable to preoperational values. Positive beta results above
preoperational levels were detected in the BVPS discharge area and are
attributable to station releases. The beta 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 sixteen (16) samples were analyzed for H-3, Sr-89 and Sr-90 as
in well as a high sensitivity analysis for Co-58 and Co-60. Positive Co-60 and

tritium results were detected in the BVPS discharge area and are
attributable to station releases. All other samples taken upstream and
downstream were within preoperational levels. The activity found in the
station discharge area is consistent with station data of authorized
radicactive discharges and were within limits permitted by the NRC
license.
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A total of forty-eight (48) samples were analyzed by gamma spectrometry.
A positive Co-60 result was detected in the BVPS discharge area and was
attributable to station releases. The Co-60 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. No cther
gamma emitting radionuclides were detected.

A total of fifty-two (52) samples were analyzed for 1-131 using a highly
sensitive technique. Trace levels of I-131 were measured in six (6) of the-

weekly samples. The results were slightly above the minimum detectable
activity. The positive results were detected at a control location above the
BVPS discharge and could not be attributed to plant releases. The results
may be attributed to medical procedures and the expected variability in the
analyses results of very low levels of activity.

b. Drinking Water

A total of thirty-six (36) samples were analyzed for gross alpha and gross
beta. All results were within a normal range.

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 normai environmental levels.

A total of another one hundred fifty-six (156) samples were analyzed by
gamma spectrometry. K-40 was detected in one sample.

IA total of one hundred fifty-six (156) samples were analyzed for 1-131 using
a highly sensitive technique. Trace levels of I-131 were measured in
forty-six (46) of the weekly samples. The results were slightly above the
minimum detectable activity. The positive results were detected at

Midland and East Liverpool and could not be attributed to plant releases.
As noted under Surface Water above,1-131 has been observed upstream of
the site. The results may be attributed to medical procedures and the
expected variability in the analyses results of very low levels of activity,

c. Ground Water

A total of sixteen (16) samples were each analyzeo for gross alpha, gross
beta. H-3 and by gamma spectrometry. No alpha or H-3 activity was i

detected in any of the samples. The gross beta results are comparable to
preoperational ranges. No gamma emitting radionuclides were detected.

d. Precipitation

A total of thirty-six (36) samples were analyzed for gross beta. All results
were within a normal range.

l

A total of twelve (12) samples were ar>alyzed for H-3, Sr-89 and Sr-90. Two '

(2) positive tritium results detected were within normal levels. No Sr-89 or
St-90 was detected.

A total of thirty-six (36) samples were analyzed by gamma spectrometry.
Naturally occurring Be-7 was detected in twenty-seven (27) samples.

!
Seedon 5 ENVIRoNUENTAL MONITORING PRoGRAv 5-49 j



- __ ._ ._

Duquesne Light Company ,

1992 Annuz! Rcdiologicti Environmental Report '

e. Summary |

The data from water analyses demonstrates that the Beaver Valley Power
Station did not contribute 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. These results confirm that the ;

station assessments, prior to authorizing radioactive discharges, are
adequate and that the environmental monitoring program is sufficiently
sensitive.

Further, the actual detected concentration (averaged over the total batch
discharge period during the year) attributable to Beaver Valley Power
Station, was only 0.316% of the Maximum Permissible Concentration
allowed by the Federal Regulations for water discharged 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.

.

t

r
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l. Estimates of Radiation Dose to Man

1. Pathways to Man - Calculational Models f
,

i
The radiation doses to man as a result of Beaver Valley operations were j
calculated for bott Meous and liquid effluent pathways using codes developed i

for the ARERASIMl; AS computer system equivalent to NRC computer codes |XOQDOQ2, 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 litanse, we.a ,f

used as the radionuclide activity input. i
!

Each radior.uclide contained in the Semi-Annual Radioactive Effluent Release ;

Report (noble gases, particulates, radiciodines 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 equhl to or lower than those !
required by the Technical Specifications.

All gaseous effluent releases, including Auxiliary Building Ventilation, were !
included in dose assessments. The release activities are based on laboratory i

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 j
measured activity of Kr-85 or Xe-133 was used. Meteorological data collected by i

the Beaver Valley Power Station Meteorology System was used as input to code !
equivalent to XOQDOQ2 which in turn provided input for the GASPAR equivalent. !

Except when more recent or specifn data was available, all inputs were the
,

!same as used in the Beaver Valley Power Station Environmental Statements or
in Regulatory Guide 1.109. The airborne pathways evaluated were beta and !

gamma doses frem noble gas plumes inhalation, the " cow-milk-child", and other ;

ingestion pathways.

All potentially radioactive liquid effluents, including steam generator olowdown, f
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 Oh,o 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 code equivalent to 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 are !

obtained from the Beaver Valley Power Station Env' onmental Statement or !
Regulatory Guide 1.109. Pathways, which werc evaluaied, are drinking water, ;

fish consumption, shoreline recreation, swimming, and boating. |

i

i

|

!

!

,
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2. Results of Calculated Radiation Dose to Man - Liquid Releases

a. Individual Dose

The doses which are calculated by the model described above are to a
hypothetical real individual located at Midland since this is the nearest

. location where significant exposure of a member of the public could
potentially occur; therefore, this location is use to calculate the maximum
exposure. A breakdown of doses by pathway and organ is provided in
Table 5-6 for the maximum individual. Included in this table is a
breakdown of a typical dose to individuals from natural radiation exposure.
The results of calculated radiation dose to the hypothetical real individual
are compared to BVPS annual limits in Table 5-7.

b. Upon implementation of the Unit 2 Technical Specifications and inception
of the liquid discharge procedures at Unit 2 on July 24,1987, the discharge
limits were clarified to be reactor specific; i.e., Unit 1 and Unit 2 have
reactor specific dose limits that are equal to the limits in 10 CFR Part 50,
Appendix 1. Therefore, the annual site limits listed in Table 5-8 are

specific to this report only, and were derived by multiplying the individual
Technical Specification reactor limits by a factor of two (2).

|
|
|

|
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TABLE 5-6.

| Radiation Dose to Maximum Individuals, mrem /yr ;;i
Beaver Valley Power Station - Liquid Releasesb y

4

^ ^
PATHWAY SKIN ORGAN TilYROID DONE

R P OR B DY [
- x

84 EFish Consumption Adult 210 kg N/A 0 0000447 0 000122 0 000124 !

(Liver) ;
*

o

$Drinking Water Child 510 liter N/A 0 00154 0 0000467 0 00147
(Thyroid) S ro

* >
Shoreline Activities Teen 67 hr. 0 000035 - - - 0 (X)0030 o s

C E |

TOTAL MAX MUM ( h Id)( "" ( ( ' IINDIVIDUAL (Thyrold) 3
_

TYPICAL DOSE TO INDIVIDUALS FROM NATURAL RADIATION _EX_POSU_R_Ec h hh
h C '*

Ambient Gamma Radiation 58 ,_ 9.ow

3 m~

| $.O{ Radionuclides in Body 40
'

36 4 0

$ Global Fat!out <1 ~$ g

7 % $*
s Radon 198 7 Es

i 9 E
-n
M
$c TOTAL mrem 296 c

g ,

2 0
y a Located at Midland Drinking Water intake { 7
r- e

b Total liquid releases are from Site (combined Units 1 and 2) ''

c National Academy of Sciences, "The Effects on Populations of Exposure to Low Levels of lonizing Radiation". BEIR Report, ;y
E 1990 i

b
! :

8 t

"
,

c
I

V' |
0 |

1
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Table 5-7. Results of Calculated Radiation Dose to Man BVPS - Uguid Releases ,

1

TABLE 5-7

Results of Calculated Radiation Dose to Man
Beaver Valley Power Station - Liquid Releases

Maximum Exposure
BVPS Annual Percent of

Hypothetical Real
Organ Limits Annual

Individual
mrem

TOTAL BODY

Adult 0.00121 6.0 0.020
Teen 0.00088 6.0 0.015
Child 0.00153 6.0 0.026
Infant 0.00145 6.0 0.024

| ANY OP'3 A_N

Ac 0.00128 (Liver) 20.0 0.0064
Teen 0.00099 (Liver) 20.0 0.0050
Child 0.00166 (Liver) 20.0 0.0083
infant 0.00156 (Thyroid) 20.0 0.0078

Maximum Total Body Dose - Capsule Summary

mrem
1992 Calculated 0.00153
Final Environmental Statement 3.5

Hiahest Oraan Dose

1992 Calculated 0.00166
Final Environmental Statement 4.7
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1, i
-

1 !c. Population Dose
4 :

;

1

i The 1992 calculated dose to the enttre population of almost 4 million 1

J people within 50 miles of the plant was: I

'I
!

r

Largest isotope
Organ Man-Millirems

' f.TOTAL BODY { 106.7 H-3 105.1 mrem
. .

THYROID | 109.3 H-3 105.1 mrem
-

.

e i

| 3. Results of Calculated Radiation Dose to Man - Atmospheric Releases i
*

e

:

: The results of calculated radiation dose to the maximum exposed individuals for

I BVPS airborne radioactive effluents during 1992 are provided in Table 5-8. The |

| doses include the contribution of all pathways. A 50-mile population dose is also !
| calculated and provided in Table 5-8. H-3 is the primary radionuclide i

y contributions to these doses.
1

0 The results are compared to the BVPS annual limits in Table 5-8. As in the
; liquid discharge limits, the gaseous effluent limits are reactor specific; i.e., Unit 1
! and Unit 2 have reactor specific dose limits that are equal to the limits in 10 CFR ;

] Part 50. Appendix 1. Therefore, the annual limits listed in Table 5-8 are specific
j to this report only, and were derived by multiplying the individual Technical

Specification reactor limits by a factor of two (2). The results show compliance
,

j with the BVPS annual limits. |
) !

!
'

i 1
5 !

l.

i !

1
1

,

i i
'i

'
'

<

]

i

i
!

.!
4

i
!
;
4

4

s
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4. Conclusions -(Beaver Valley Power Station)

Based upon the estimated dose to individuals from the natural background
radiation exposure in Table 5-6, the incremental increase in total body dose to
the 50-mile population (4 million people), from the operation of Beaver Valley
Power Station - Unit 1 and 2, is less than 0.0001% of the annual background.

The calculated doses to the public from the operation of Beaver Valley Power
Station - Unit 1 and 2, are below BVPS annual 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.

1
!
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Taole 5-8 Results of Calculated Radiation Dose to Man (1992) BVPS - Atmosphenc Re6 eases

'

i

TABLE 5-8

i
Results of Calculated Radiation Dose to Man (1992) !

Beaver Valley Power Station - Atmospheric Releases
,

|
o. ;

50-MILE! I MAXIMUM i i
, '

EXPOSURE '
BVPSt i

I PERCENT OF POPULATION3 i ANNUAL LIMIT ii ORGAN ,

! ! INDIVIDUAL ANNUAL LIMIT DOSE
|'|

' mrem ;

i mrem j man rem<

;,

TOTAL BODY 0.292 | 30 i 0.973 | 0.727 | f
'

i

SKIN 0.292 30 j 0.973 I 0.271 | ;
'

1

) | LUNG t 0.293 | 30 0.976 | 0.732 | |

| THYROID 0.313 | 30 | 1.043 | 0.746
i

!
!

!
;

!
,

i

|
!
t

?

,

r

:
,

t

;
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EPA CROSS CHECK PROGRAM
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EPA CROSS CHECK PROGRAM

CESIUM-137 IN WATEF1 (pg. 2 of 2)
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EPA CROSS CHECK PROGRAM
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EPA CROSS CHECK PROGRAM

STRONTIUM-89 IN WATER (pg. 2 of 2)
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EPA CROSS CHECK PROGRAM

STRONTIUM-89 IN WATER (pg.1 of 2)
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APPENDIX A j
:

INTERLABORATORY COMPARISON PROGRAM RESULTS ;
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!

NOTE: TIML participates in intercomparison studies administered by US. EPA Environmental
~

Monitoring Systems laboratory, Las Vegas, Nevada. The results are reported in !

Appendix A. Also reported are results of in-house spikes and blanks. Appendix A is ;

updated twice a year; the complete Appendix is included in January and July monthly i

reports only. Please refer to January and July reports for information. i

I,

January,1993
,

i
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Appendix A
;

i
Interlaboratory comnarison Procram Results ;

i
Teledyne isotopes Midwest Laboratory (formerly Hazleton Environmental Sciences) hasi

participated in interlaboratory companson (crosscheck) programs since the formulation of its
quality control program in December 1971. nese programs are operated by agencies which
supply environmental-type samples (e.g., milk or water) containing concentrations of
radionuclides known to the issuing agency but not to participant laboratories. The purpose of !

such a program is to provide an independent check on the laboratory's analytical procedures ;

and to alert it to any possible problems.
!

I

Participant laboratories measure the concentration of specified radionuclides and report them
to the issuing agency. Several months later, the agency reports the known values to the
participant laboratories and specifies control limits. Results consistently higher or lower than
the known values or outside the control limits indicate a need to check the instruments or
procedures used.

The results in Table A-1 were obtained through participation in the environmental sample
crosscheck program for milk, water, air filters, and food samples during the period January 1988
through December 1992. His program has been conducted by the U.S. Environmental
Protection Agency Intercomparison and Calibration Section, Quality Assurance Branch,
Environmental Monitoring and Support Laboratory, I.as Vegas, Nevada.

The results in Table A-2 were obtained for thermoluminescent dosimeters (TLDs) during the
period 1976,1977,1979,1980,1984, and 1985-86 through participation in the Second, Third,
Fourth, Fifth, Seventh, and Eighth International Intercomparison of Environmental
Dosimeters under the sponsorships listed in Table A-2. Also Teledyne testing results are listed.

Table A-3 lists results of the analyses on in-house spiked samples.

Table A-4 lists results of the analyses on in-house " blank" samples.

Attachment B lists acceptance criteria for " spiked" samples.

Addendum to Appendix A provides explanation for out of-limit results.

Al1-3
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Table A-1. U.S. Environmental Protection Agency's crosscheck program, comparison of EPA
and Teledyne Isotopes Midwest 1.2boratory results for rmik, water, air filters, and food
samples,19S8 through 1992.a

Concentration in DC1/Lb

1.ab Sample Date TIML Result EPA Resultd

Code Type Collected Analysis i2cc 1s, N=1 Control Limits
,

STW-521 Water Jan 1988 Sr-89 27315.0 30.015.0 21 3-38.7 !
Sr-90 15.311.2 15.011.5 12.4-17.6

STW-523 Water Jan 1988 Gr. alpha 2311.2 4.015.0 0.0-12.7
Gr. beta 7.711.2 8.0i5.0 0.0-16.7

STF-524 Food Jan 1988 Sr-89 44.0 4.0 46.0d5.0 37 3-54.7 ;

Sr-90 53.012.0 55.012.8 50.2-59.8

I-131 102314.2 102.0110.2 84 S 119.7

Cs-137 95.7d6.4 91.0d5.0 823-99.7
K 1011i158 1230 62 1124-1336

STW-525 Water Feb 1988 Co-60 693123 69.Qi5.0 60 3-77.7
Zn-65 99.0 3.4 94.0i9.4 77.7-110 3

Ru-106 92.7i14.4 105.0110.5 86.8-123.2

Cs-134 61.718.0 64.015.0 55 3-72.7 1

Cs-137 99.7i3.0 94.015.0 853-102.7

S M -526 Water Feb l988 H-3 34531103 3327 362 2700-3954

STW-527 Water Feb l988 Uranium 3.00.0 3.016.0 0.0-13.4

'

STM-528 Milk Feb 1988 I-131 4.71.2 4.0do.4 334.7

STW-529 Water Mar 1988 Ra-226 7.1 0.6 7.611.1 5.6-9.6

Ra-228 NA' 7.711.2 5.7-9.7

STW-530 Water Mar 1988 Cr. alpha 4311.2 6.035.0 0.0 14.7
Gr. beta 133113 13.0i5.0 4321.7

STAF-531 Air Filter Mar 1988 Gr. alpha 21.012.0 20.0d5.0 11 3-28.7

Gr. beta 48.0do.0 50.015.0 41 3-58.7

Sr-90 16.711.2 17.011.5 14.4-19.6

Cs-137 18.7113 16.0i5.0 73-24.7

STW-532 Water Apr 1988 I-131 9.012.0 7.50.8 6.2-8.8

,

1
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Table A-1. (continued)

Concentration in tsCl/Lb
_

I.ab Sample Date TIML Result EPA Resultd
Code Type Collected Analysis 2cc 1s, N=1 Control Limits

STW-533 Water Apr 1988
534 (Blind)

Sample A Cr. alpha NDI 46.0111.0 27.0-65.0
Ra-226 ND 6.4il.0 4.7-8.1
Ra-228 ND 5.6do.8 4.2-7.0
Uranium 6.06.0 6.06.0 0.0-16.4

Sample B Gr. beta ND 57.0d5.0 48 3-65.7
Sr-89 33 1.2 5.0 5.0 0.0135
Sr-90 53 1.2 5.0113 2.4-7.6
Co-60 633113 50.015 4 41 3-58.7
Cs-134 7.7 1.2 7.0i5.0 0.0-15.7
Cs-137 8311.2 7.0d5.0 0.0155

STU-535 Urine Apr1988 H-3 6483 155 6 m >n 5128-7276

STW-536 Water Apr1988 Sr-89 14.7113 20.0d5.0 113-287
Sr-90 20.0+2.0 20.011.5 17.4-22.6

STW-538 Water Jun 1988 Cr-51 331.71134 302.0130.0 250.0-354.0
Co 60 16.Qt2.0 15.0154 6 3-23.7
Zn-65 107.7111.4 101.0110 4 83.7-1183
Ru-106 1913i114 195.01204 60.4-229.6
Cs-134 183i4.6 20.0154 113-287
Cs-137 263it.2 25.Of54 163-33J

STW-539 Water Jun 1988 H-3 5586 92 5565d557 4600 4 530

STM-541 Milk Jun 1988 Sr-89 33J111.4 40.015 4 313-487
Sr-90 553 5.8 60.013 4 54.8-65.2
I-131 103.7 3.1 94.019 4 78.4-109.6
Cs-137 52.7t3.1 51.015 4 423-597
K 1587i23 16001.80 1461-1739

STW-542 Water Jul1988 Cr. alpha 87i4.2 15.0i54 6 3-23.7
Gr. beta 5311.2 4.at54 0.0-12.7 j

l

STF-543 Food Jul1988 Sr-89 NDI 33.0iS4 243-41J |

Sr-90 ND 34.0 2.0 30 5-37.5 |

I-131 115.0iS3 107.01114 88.0-126.0 -

Cs-137 52.716.4 49.0154 403-57.7 |

K 1190f66 1240f62 1133-1347

All-5:
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:
'

.r ble A-1. (continued)a

'

Concentration in DCf/Lb
I.ab Sample Date TIML Result EPA Resultd'

'

; Code Type Collected Analysis 2cc 15, N=1 Control Limits

STW-544 Water Aug 1988 I-131 80.0 0.0 76.0 S.0 62.1-89.9

SD V-545 Water Aug 1958 Pu-239 11.0 0.2 10.2 1.0 8 5-11.9

I STW-546 Water Aug 19S8 Uranium 6.00.0 6.06.0 0.0 16.4

STAF-547 Air Filter Aug 1988 Gr. alpha 8.00.0 8.015.0 0.0-16.7'

Cr. beta 263 1.2 29.0 5.0 203-37.7
Sr-90 8.012.0 8.011.5 5.4-10.6

,

Cs-137 13.0d2.0 12.0d5.0 3 3-20.7

STW-548 Water Sep 19S8 Ra-226 93d0.5 8.4 2.6 6.2-10.6
Ra-228 5.BdC.4 5.411.6 4.(H5.8

STW-549 Water Sep 1988 Cr. alpha 7.0 2.0 8.0d5.0 0.0 16.7
Cr. beta 11311.2 10.0 5.0 13-18.7

STW-550 Water Oct 1988 Cr-51 252.0 14D 251.0i25.0 207.7-294 3
Co.60 26.012.0 25.0 54 16 3-33.7
Zn-65 1583 10.2 151.0i15.0 125.0-177.0
Ru-106 153.0d9.2 152.0 15.0 126.0-178.0,

Cs-134 28.7 5.0 25.0d5.0 163-33.7
Cs-137 163 1.2 15.0d5.0 6 3-23.7 i

STW-551 Water Oct 1988 H-3 2333i127 2316 350 1710 2927

iSD V-552 Water Oct 1988
553 (Blind) >

1

Sample A Cr. alpha 38318.0 41.0110.0 23.7-58 3
Ra-226 45d0.5 5.0do.8 3.6-6.4
Ra-228 4.4do.6 5.2do.8 3.6-6.4
Uranlum 4.7il.2 5.0 6.0 0.0 15.4

Sample B Gr. beta 51313.0 54.0t5.0 453-627
Sr-89 3.7tl.2 11.0t5.0 23 19.7
Sr-90 10.711.2 10.0il.5 7.4-12.6
Cs-134 153i23 15.015.0 6 3-23.7
C3-137 16.711.2 15.015 4 6 3-23.7

.

|
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|

r ble A-1. (continued) |a
l

Concentration in oCl/Lb 1

Lab Sample Date TIML Result EPA Resultd
Code Type Collected Analysis 2cC 1s, N=1 Control Limits ;

i

STM-554 Milk Oct 1989 Sr-89 403 7.0 40.0i5.0 31 3-48.7
Sr-90 51.012.0 60.0 3.0 54.845.2
I-131 94.0 3.4 91.0 9.0 75.4-106.6 ;

C3-137 45.014.0 50.0 5.0 41 3-58.7
K 1500145 1600 80 1461-1739

STU-555 Urine Nov 1988 H-3 3030.209 3025 359 2403-3647

STW-556 Water Nov 1988 Cr. alpha 9.013.5 9.0i5.0 03-17.7
Cr. beta 9.711.2 9.0t5.0 03-17.7

,

STW-557 Water Dec 1988 I-131 108.713.0 115.0 12.0 94.2-135.8

STW-559 Water Jan 1989 Sr-89 40.0da.7 40.0d5.0 31 3-48.7 |

Sr-90 24313.1 25.0i1 3 22.4-27.6

STW-560 Water Jan 1989 Pu-239 5.81.1 4.2d0.4 35-4.9

STW-561 Water Jan 1989 Gr. alpha 73it.2 8.015.0 0.0-16.7
Cr. beta 53il.2 4.015.0 0.0-12.7

STW-562 Water Feb 1989 Cr-51 245 46 235i24 193.4-276.6
Co40 10.Qt2.0 10.0iS4 13-18.7
Zn45 170t10 159116 1392-186.7
Ru-106 181i7.6 178i18 146.8-209.2
Cs-134 9.713.0 10.015D 13-18.7
Cs-137 11.7il.2 10.0f5.0 13-181

STW-563 Water Feb l989 I-131 109.014.0 06.0111.0 86.9-125.1

STW-564 Water Feb l989 H-3 ?mM 27541356 2137-3371

STW-565 Water Mar 1989 Ra-226 4.220 3 4.920 7 37-6.1
Ra-228 1.911.0 15 03 1.2-2.2 !

STW-566 Water Mar 1989 U 5.0f0.0 5.0*6.0 0.0-15.4

STAF-567 Air Filter Mar 1989 Gr. alpha 21.711 2 21.015.0 123-29,7
Gr. beta 683i42 62.0d5.0 533-70J
Sr-90 20.0 2.0 20.011.5 17.4-22.6
Cs-137 213112 20.0d5.0 11 3-28.7

.

h
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Table A-1. (continued)

Concentration in DCi/Lb
12.b Sample Date TIML Result EPA Resultd~

~

Code Type Collected Analysis 2cc 1s, N=1 Control IJmits
:
:

STW-568 Water Apr 1989
569 (Blind)

Sample A Cr. alpha 22.7 23 29.0 7.0 16.9-41.2 ,

Ra-226 3.6fD.6 3.50.5 2.64.4
Ra-228 2.61.0 3.60.5 2.7-4.5
U 3.00.0 3.0 6.0 0.0-13.4

Sample B Cr. beta 52.3 6.1 57.015.0 43.3-65.7 ,

Sr-89 93 5.4 8.0 5.0 0.0-16.7
Sr-90 7.0do.0 8.0il.5 5.4-10.6
Cs-134 21.0 5.2 20.0i5.0 11 3-28.7
Cs-137 23.012.0 20.0 5.0 11 3-28.7

STM-570 Milk Apr1989 Sr-89 26.0110.0 39.015.0 30 3-47.7 -

Sr-90 45.7i4.2 55.013.0 49.8-60.2
Cs-137 54.Qt6.9 50.015.0 41 3-58.7
K-40 1521A208 1600 80 1461-1739

STW-5718 Water May 1989 Sr-69 <0.7 6.015.0 0.0-14.7
Sr-90 5.011.0 6.011.5 3.4-8.6

STW-572 Water May 1989 Gr. alpha 24.0 2.0 30.0i8.0 16.1-43.9
Gr. beta 49 3i15.6 50.015.0 41 3-58.7

STW-573 Water Jun 1989 Ba-133 50.711.2 49.015.0 40 3-57.7
Co-60 313123 31.0f5.0 223-39.7
Zn-65 167i10 165i17 135.6-194.4
Ru-106 123 9.2 128i13 1055-150.5
Cs-134 40311.2 39i5 303-47.7
Cs-137 22.311.2 20f5 11 3-28.7

STW-574 Water Jun 1989 H-3 4513 136 4503d450 3724-5282
- ,

STW-575 Water Jul 1989 Ra-226 16.813.1 17.7i2.7 13.0-22.4
tRa-228 13.8i3.7 183i2.7 13.6-23.0

STW-576 Water Ju11989 U 40311.2 41.016.0 30.6f51.4 |
STW-577 Water Aug 1989 I-131 M.7t5.8 83.018.0 69.1-96.9

STAF-579 Air Filter Aug 1989 Cr. alpha 6.0d0.0 6.0d5.0 0.0-14.7
Cs-137 103i23 10.015.0 13-18.7

:
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Table A-1. (continued)

Concentration in oCi/Lb l

lab Sample Date TIML Result EPA Resultd
Code Type Collected Analysis 22oC 1s, N=1 Control Limits

STW-580 Water Sep 1989 Sr-89 14.711.2 14.0 5.0 5.3 22.7

Sr-90 9.711.2 10.0 1.5 7.4-12.6

STW-581 Water Sep 1989 Cr. alpha 5.0do.0 4.0150 0.0-12.7

Cr. beta 87123 6.05.0 0.0 14.7

STW-583 Water Oct 1989 Ba-133 603 10.0 59.0 6.0 48.649.4
Co.60 29.014.0 30.0 5.0 21.1-38 7
Zn-65 1323d6.0 129.0i13.0 1065-151.5 ;

Ru-106 1553 6.1 161.0i16.0 1333-188.7
Cs-134 30.7 6.1 29.0 5.0 203-37.7
Cs-137 66.314.6 59.025.0 503-67.7

STW-584 Water Oct 1989 H-3 34071150 3496i364 2866-126 '

STW-585 Water Oct 1989
586 (Blind)

Sample A Gr. alpha 41.7 9.4 49.0112.0 28.2-69.8
Ra-226 7.910.4 8.4113 6.2-10.6
Ra-228 4.4do.8 4.110.6 3.1-5.1
U 12.0iO4 12.0d6.0 1.6 22.4

Sample B Gr. beta 31.7123 32.0d5.0 233-407
Sr.69 133it.2 15.0154 63-237
Sr-90 7.0120 7.013.0 4.4-9.6'

C5-134 5.0f04 5.015 4 0.0-13.7

Cs-137 7.QiO4 5.025.0 0.0131

STW-587 Water Nov 1989 Ra-226 7.9dO.4 87i13 6.4-11.0

Ra-22/s 8.911.2 9311.2 6.9-11.7

STW-588 Water Nov 1989 U 15.0dO4 15.Qi64 4.6 25.4

STW-589 Water Jan 1990 Sr-89 22.7*5 4 25.Qi5.0 163-33J
Sr-90 17.311.2 20.011.5 17.4-22.6

STW-591 Water Jan 1990 Cr. alpha 103134 12.0i5.0 3 3-20.7
Cr. beta 123il.2 12.0d5.0 33 207

All-9i



Table A-1. (continued) ;

Concentration in t<1/Lb

lab Sample Ihte TIML Result EPA Resultd
Code Type Collected Analysis 2cc Is, N=1 Control Limits

STW-592 Water Jan 1990 Co-60 14.7 23 1515.0 63 23.7
Zn-65 135.0 6.9 139.0114.0 114.8-163.2
Ru-106 133.3 13.4 139.0 14.0 114.S-163.2 '

Cs-134 173 1.2 18.0d5.0 9 3-26.7
Cs-137 193il.2 18.0i5.0 9 3-26.7
Ba-133 78.0d0.0 74.017.0 61.9-86.1

STW-593 Water Feb 1990 H-3 4827iB3 4976i4/8 4113 5839

STW-594 Water Mar 1990 Ra-226 5.0 0.2 4.9 0.7 4.1-5.7
Ra-228 13.5do.7 12.711.9 9.4-16.0

STW-595 Water Mar 1990 U 4.00.0 4.0 6.0 0.0 14.4

STAF-596 Air Filter Mar 1990 Gr. alpha 73il.2 5.015.0 0.0 13.7
Gr. beta 34.0do.0 31.015.0 223-39.7
Sr-90 10.0 0.0 10.0il.5 7.4-12.6 '

Cs-137 9311.2 10.0d5.0 13-18.7

STW-597 Water Apr 1990
5% (Blind)

Sample A Gr. alpha 81.0i3.5 90.0123.0 50.1-129.9
*

Ra-226 4.9d0.4 5.0f0.8 3.6-6.4
Ra-228 10.6dO3 10.2il.5 7.6-12.8
U 18.7*3.0 20.at6.0 9.6 30.4

Sample B Gr. beta 51.0110.1 52.0i5.0 43 3-60.7
Sr-89 9311.2 10.0d5.0 1318.7
Sr-90 103i3.1 10.011.5 83 11.7
Cs-134 16.0do.0 15.0 5.0 63-237 ,

'

Cs-137 19.0i2.0 15.015.0 6 3-23.7

STM-599 Milk Apr1990 Sr-89 21.7i3.1 23.0i5.0 14 3-31.7 ,

'

Sr-90 21.0i7.0 23.0d5.0 14 3-31.7
I-131 98.7il.2 99.0110.0 81.7-1163 |

Cs-137 26.0 6.0 24.015.0 15 3-32.7
K 1300.0d69.2 1550.0178.0 1414.7-1685 3

STW-600 Water May1990 Sr-89 6.012.0 7.05.0 0.0-15.7
Sr-90 6.7il.2 7.015.0 0.0 15.7 |

;

STW-601 Water May1990 Gr. alpha 11.0i2.0 22.0i6.0 11.6-32.4
Gr. beta 12311.2 15.Qi5.0 6 3-23.7

-

Al?-10
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Table A-1. (continued)

Concentration in pC1/Lb
I.ab Sample Date TIML Result EPA Resultd

Code Type Collected Analysis 2cc Is, N=1 Control Limits

|
SU V-602 Water Jun 1990 Co-60 253+7 't 24.0 5.0 153-32.7

'

Zn45 155.0 10.6 148.0 15.0 130.6-165.4
Ru-106 202.7117.2 210.0 21.0 173.6-246.4 i

Cs-134 23.711.2 24.0d5.0 18.2-29.8
Cs-137 27.713.1 25.0i5.0 16 3-33.7

'

Ba-133 100.7 8.1 99.0i10.0 81.7-1163

STW-603 Water Jun 1990 H-3 2927 306 2933i358 2312-3554
'

STW-604 Water Jul1990 Ra-226 11.8do.9 12.lil.8 9.0-15.2
Ra-228 4.111.4 5.li13 2.8-7.4

'

STW-605 Water Jul1990 U 203il.7 20.813.0 15.6-26.0

STW-606 Water Aug 1990 I-131 43.0 1.2 39.0 6.0 28.6-49.4

S1W-607 Water Aug 1990 Pu-239 10.011.7 9.140.9 7.5-10.7

STAF-608 Air Filter Aug 1990 Cr. alpha 14.0 0.0 10.015.0 13-18.7
Gr. beta 65311.2 62.0d5.0 53 3-70.7
Sr-90 19.016.9 20.0d5.0 11 3-28.7
Cs-137 19.0 2.0 20.025.0 11 3-28.7

STW-609 Water Sep 1990 Sr-89 9.012.0 10.0154 13-18.7
Sr-90 9.0i2.0 9.015.0 0317.7

STW-610 Water Sep 1990 Cr. alpha 8311.2 10.0iSD 1 3-18.7
Cr. beta 10311.2 10.015.0 13-18.7

STM-611 Milk Sep 1990 Sr-89 11.7i3.1 16.0f5.0 73-24.7
Sr-90 15.0204 20.015 4 113 28.7
I-131 63.Qi6.0 58.0f64 47.6-68.4
Cs-137 20.012 0 20.015 4 11 3-28.7
K 16733170.2 1700.0dB54 15525 1847.5

STW-612 Water Oct 1990 Co-60 203f3.1 20.0d54 11 3-28.7
Zn-65 1153112.2 115.0112.0 94.2-135.8
Ru-106 152.018.0 151.01154 125.0 177.0
Cs-134 11.0f0D 12.0d54 3320.7
Cs-137 14.0124 12.0154 3 3-20.7
Ba-133 116.7f9.9 110.0111 4 90.9-129

STW-613 Water Oct 1990 H-3 7167 330 72031720 5954-8452
1

:

AII-11
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Table A-1. (continued)
_ __

Concentration in pCl/Lb
lab Sample Date TIML Result EPA Resultd

Code Type Collected Analysis 12cc Is, N=1 Control Umits

STW-614 Water Oct 1990
615

Sample A Gr. alpha 68.7 7.2 62.0 16.0 34.2-89.8
Ra-226 12.9 03 13.6 2.0 10.1-17.1
Ra-228 4.20.6 5.0t13 2.7-73

'U 10.4 0.6 102f3.0 5.0-15.4

Sample B Cr. beta 55.01S.7 53.0d5.0 44 3-61.7
Sr-69 15.7 2.9 20.0 5.0 11 3-28.7
Sr-90 12.0 2.0 15.0i5.0 6 3-23.7
Cs-134 9.011.7 7.0 5.0 0.0 15.7
Cs-137 7.71.2 5.0i5.0 0.0-13.7

STW-616 Water Nov 1990 Ra-216 6.8il.0 7.411.1 5.5-93
Ra-228 5311.7 7.7 1.9 4.4-11.0

STW-6178 Water Nov 1990 U 35.0do.4 35.513.6 29 3-41.7

STW-618 Water Jan 1991 Sr-89 43il.2 5.0d5.0 0.0 -13.7
Sr-90 4.711.2 5.05.0 0.0 13.7 .

-

STW-619 Water Jan 1991 Pu-239 3.60.2 33dO3 2.8-3.8

STW-620 Water Jan 1991 Cr. alpha 6.7 3.0 5.015.0 0.0 13.7
Gr. beta 6311.2 5.0*5.0 0.0-13.7

STW-621 Water Feb l991 CW 41318.4 40.025.0 313 48.7
Zn-65 166.7t19.7 149.0 15.0 123.0-175.0
Ru-106 209.7118.6 186.0119.0 153.0-219.0
Cs-134 9.0i2.0 8.0 5.0 0.0 16.7
Cs-137 9.71.2 8.0d5.0 0.0-16.7
Ba-133 85.7t9.2 75.018.0 61.1-88.9

STW-622 Water Feb l991 1-131 813 6.1 75.0iS.0 61.1-88.9

STW-623 Water Feb l991 H-3 4310.0 144.2 4413.01442.0 3651.2-51M.8

STW-624 Water Mar 1991 Ra-226 31.4i3.2 31.8i4.8 23.5-40.1
Ra.228 NDh 21,1153 13,9-30 3

STW-625 Water Mar 1991 U 6.7 0.4 7.613.0 2.4-12.8

II-12
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Table A-1. (continued)

Concentration in t<!/Lb
12b Sample Date TI? (L Result EPA Resultd

Code Type Collected Analysis 12cc Is, N=1 Control Limits

STAF-626 Air Filter Mar 1991 Gr. alpha 38.7 1.2 25.0 6.0 14h35.4
Gr. beta 130.0 4.0 124.0 6.0 113.6-134.4
Sr-90 35.7 1.2 40.0 5.0 31.3-48.7
Cs-137 33.7 4.2 40.015.0 31.3-48.7

STW-627 Water Apr 1991
628

Sample A Cr. alpha 51.0 6.0 54.Qt14.0 29.7-78.3
Ra-226 7.0 0.8 8.011.2 5.9-10.1
Ra-22B 9.711.9 15.2 3.8 8.6-21.8
U 27.7 2.4 29.813.0 24.6-35.0

.

Sample B Gr. beta 933 6.4 115.0117.0 85.5-144.5
Sr-89 21.0 3.5 23.0d5.0 193-36.7
Sr-90 23.Qdo.0 26.0 5.0 17.3-34.7
Cs-134 273il.2 24.0d5.0 15.3-32.7
Cs-137 29.0 2.0 25.0 5.0 16.3-33.7

STM-629 Milk Apr 1991 Sr-89 24.0 8.7 32.0f5.0 23 3-40.7
Sr-90 28.012 0 32.015.0 23.3-40.7
I-131 65 3 114.7 60.0f64 49.6-70.4
Cs-137 54.7111.0 49.015.0 40157.7
K 1591.71180.1 1650.QiS3.0 1506.0-1794.0

STW-630 Water May 1991 Sr-89 40.7 23 39.0 5.0 303-47.7'
Sr-90 23.711.2 24.0d5.0 153-327

STW-631 Water May 1991 Gr. alpha 27.7 5.8 24.0 6.0 13h34.4
Gr. beta 46.0 0.0 46.Qf5.0 37.3-54.7

STW-632 Water Jun 1991 CcH50 11311.2 10.015.0 13-18.7
Zn-65 1193 163 108.0111.0 88.9-127.1
Ru-106 162 3i19.0 149.0115.0 123.0 175.0
Cs.134 153il.2 15.Qi5.0 63-23.7
CS-137 1631.1.2 14.0f5.0 53 22.7
Ba-133 74.0 6.9 62.016.0 51.6-72.4

STW-633 Water Jun 1991 H-3 13470.01385.8 12480.011248.0 10314 & 14645.2

STW-634 Water Jul 1991 Ra-226 14.9 0.4 15.912.4 11.7-20.1
Ra 228 17.611.8 16.714.2 9.4-24.0

A11-13
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Table A-1. (continued)

Concentration in t<i/Lb
"

lab Sample Date TIML Result EPA Resultd
Code Type Collected Analysis 2cc Is, N=1 Control Limits

STW-635 Water Jul 1991 U 12.8do.1 14.2 3.0 9.0-19.4

STW-636 Water Aug 1991 I-131 193 1.2 20.016.0 9.6-30.4

STW-637 Water Aug 1991 Pu-239 21.4d0.5 19.4 1.9 16.1-22.7

STAF-638 Air Filter Aug 1991 Gr. alpha 33.0 2.0 25.0 6.0 14.6-35.4
Gr. beta 88.7 1.2 92.0 10.0 80.4-103.6
Sr-90 27.0 4.0 30.0 5.0 21 3-38.7
C3-137 263 1.2 30.0 5.0 21 3-38.7

STW-639 Water Sep 1991 Sr-89 47.0 10.4 49.0 5.0 40 3-57.7
Sr-90 24.0 20 25.0 5.0 163-33.7

STW-640 Water Sep 1991 Gr. alpha 12.0 4.0 10.0 5.0 13-18.7
Gr. beta 203112 20.0 52 11 3-28.7

STM-641 Milk Sep 1991 Sr-09 203d5.0 25.0d5.0 163-33.7
Sr-90 19.7 3.1 25.0 5.0 163-33.7
I-131 130.7 16.8 108.0i11.0 88.9-127.1
Cs-137 33.7t32 30.015.0 21 3-38.7
K 1743 3 1340.8 1740.0187.0 1589.1-1890.9

STW-642 Water Oct 1991 Co.60 29.711.2 29.0 54 203-37.7
Zn-65 75.7183 73.Qi74 60.9-85.1
Ru-106 1%.3il5.1 199.0 20.0 1643 233.7
Cs-134 9.7 12 10.0 SD 1 3-18.7
Cs-137 11.0 20 10.0d54 1 3-18.7
Ba-133 94.713.1 98.0110.0 80.7-115 3

STW-643 Water Oct 1991 H-3 2640.0i156.2 2454.01352.0 1843 3-3064.7

STW-644 Water Oct 1991
645 Sample A Gr. alpha 73.0i13.1 82.0121 4 45.6-118.4

Ra-226 20.9i2.0 22.0133 163 27.7
Ra-228 19.6 23 22.2d5.6 12.5-31.9
U 13.5 0.6 13.513 4 8318.7

Sample B Gr. beta 553 3.1 65.01104 47.7-823
Sr-89 9.713.1 10.015 4 1 3-18.7
Sr-90 8.711.2 10.QtSD 1 3-18.7
Co40 203il.2 20.Qi5h 11 3-28.7
C5-134 9.0 53 10.015D 13-18J
C3-137 14.715.0 11.0t54 23 195

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . -_.
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Table A-1. (continued)

Concentration in DCl/Lb

12b Sample Date TIML Result EPA Resultd
Code Type Collected Analysis 2cc Is, N=1 Control Limits

STW-646 Water Nov 1991 Ra-226 5.611.2 6.51.0 4.8-8.2
Ra-228 9.6 05 8.1 2.0 4.6-11.6

STW-647 Water Nov 1991 U 24.7+') ~4 24.9 3.0 19.7-30.1

STW-648 Water Jan 1992 Sr-89 42.7 6.4 51.015.0 423-59.7
Sr-90 183 3.1 20.0154 11 3-28.7

STW-649 Water Jan 1992 Pu-239 16.1 0.8 16.8 1.7 13.9-19.7

STW-650 Water Jan 1992 Gr. alpha 23Jd9.2 30.0 8.0 16.1-43.9
Cr. beta 27.7 4.2 30.015.0 21 3-38.7 -

STW-651 Water Feb l992 I-131 603 4.2 59.0d64 48.6-69.4

STW-652 Water Feb l992 Co-60 403 5.0 40.0 6.0 31 3-48.7
Zn-65 148.0115.0 150.7 6.1 122.0 174.0 i

Ru-106 188.7128.8 203.0120.0 1683-237.7
Cs-134 31.7i4.2 31.015 4 223-39.7

'
Cs-137 51.0 3.4 49.0d54 403 577
Ba-133 79.0 3.4 76.0184 62.1-89.9

STW-653 Water Feb l992 H-3 7714.01119.6 7904.0i790.0 6533.4-9274.6

STW-654 Water Mar 1992 Ra-226 9.0d0.4 10.111.5 7.5125
Ra-228 18.8 0.6 15.5i3.9 81-223|

_ _ _ _ _

STW-655 Water Mar 1992 Ru-2221i

STW-656 Water Mar 1992 U 25.111.9 253i3.0 20.1-30 5

STW-657 Water Mar 1992 Ru-2221

STAF-658 Air Filter Mar 1992 Gr. alpha 7.0d04 7.0iS4 0.0 15.7
Gr. beta 393il.6 41.0 54 323-49.7
Sr-90 13511.6 15.025.0 63 23.7
Cs-137 10.0 0.0 10.0 5.0 13-187

STW-659 Water Apr1992
660 Sample A Gr. alpha 35.716.1 40.0110 4 225-573

Ra-226 12.711.2 14.9i2.2 11.1-187
Ra-223 14.5i2.1 14.013.5 7.9-20.1

U 3.90.2 4.0i34 0.0-9.2

All-1L _. _ _
. -
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Table A-1. (continued)

Concentration in oCl/Lb
12b Sample Date TIML Result EPA Resultd

Code Type Collected Analysis 12aC 1s, N=1 Control Limits

STW-659 Water Apr 1992

660 Sample B Cr. beta 113.0 7.2 140.0d21.0 103.6-176.4
Sr-89 12314.2 15.0 5.0 6 3-23.7
Sr-93 15.011.2 17.0 5.0 8 3-25.7
Co40 61.0 4.0 56.0 5.0 473-64.7
C3-1M 243 1.2 24.0 5.0 15 3-32.7
Cs-137 24.0 2.0 22.0 5.0 133-305

STM-661 hulk Apr 1992 Sr-89 253 7.6 38.0 5.0 29 3-46.7
Sr-90 24313.1 29.0 5.0 20 3-37.7
I-131 78.7d9.5 78.0 8.0 64.1-91.9
Cs-137 393 23 39.0t5.0 303-47.7
K 1610.0172.1 1710.0 864 1560.8-1859.2

STW-662 Water May1992 Sr-89 24.0i4.0 29.0 5.0 20 3-37.7
Sr-90 6.711.2 8.0 54 0.0-16.7

STM-663 Water May 1992 Gr. alpha 123i2.1 15.0 54 6 3-23.7
Gr. beta 46.015 4 44.0i5.0 35 3-52.7

STW-664 Water Jun 1992 Co40 20311.2 20.0 5.0 11 3-28.7
Zn.65 1033110.6 99.0i10.0 81.7-1163
Ru-106 142.7 23 7 141.0114 4 116.7-1653
Cs-134 14312.3 15.0i5.0 6 3-23.7
Cs-137 15.0i24 15.0i54 6 3-23.7
Ba-133 927 114 98.0i10 4 80.7-115 3

STW-665 Water Jun 1992 H-3 21533 1144.6 2125.0t347.0 1523.0-2727.0

STW-666 Water July 1992 Ra-226 ?? '4+9 9 24.9i3.7 18.5-313
Ra-228 16.713.1 16.7*4.2 9.4-24.0

STW-667 Water July 1992 U 3.6 0 3 4.013.0 0.0-9.2

STW-668 Water August 1992 1131 47.0i3.5 45.0 6.0 34.6-55.4

STW-669 Water August 1992 Pu-239 85do.9 9.0fD.9 7.4-10.6

STAF-670 Air Filter August 1992 Gr. alpha 25.711.2 30.0184 16.1-43.9
Gr. beta 69.0124 69.0110 4 51.7-863
Sr-90 26.0i4.0 25.at5.0 163-331
Cs-137 16.0f0.0 18.0154 9326.7

ti l- M |
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Table A-1. (continued)

Concentration in pCi/Lb

12b Sample Date TIML Result EPA Resultd

Code Type Collected Analysis 2cc Is, N=1 Control Limits

|

STW-671 Water Sept.1992 Sr-89 16.014.0 20.0 5.0 11 3-28.7
Sr-90 143 3.1 15.0 5.0 63-235

i

STW-672 Water Sept.1992 Gr. alpha 43.0 13.1 45.0111.0 25.944.1
Gr. beta 413 118.6 50.0f5.0 413 587

STM-673 Milk Sept.1992 Sr-89 11.0 3.5 15.0i5.0 6 3-23.7
Sr-90 125 1.2 15.015.0 6 3-23.7

~

I-131 109.7119.4 100.0t10.0 82.7-1173
C3-137 14.0 3.5 15.0i5.0 6 3-23.7
K 1540.0 103.9 1750.0 88.0 15973-1902.7 |

|

|
|

STW-674 Water Oct.1992 Co 60 113123 10.0f5.0 13 187
Zn-65 169.7 25.0 148.0115.0 122.0-174.0
Ru-106 170.li23 175.0t18.0 143.8 206.2
Cs-134 9.7 23 8.0i5.0 0.0-167
C3137 9.71.2 8.0f5.0 0.0-16.7
Ba-133 803f92 74.0i7.0 61.9-66.1

]

STW-675 Water Oct.1992 H-3 5896.71136.2 5962.0iS96.0 4928.0 6996.0

|

STW-676 Water Oct.1992
-677

Sample A Gr. alpha 24.7 54 29.0i7.0 16.9-41.1

Ra-226 7.lic,4 7.411.1 55-93
Ra-228 11.5114 10.Gi2.5 57-143
U 9.7iO3 10.2i3 4 5.0-15.4

Sample B Gr. beta 42.7 8.1 53.0i10.0 35.7-70 3

Sr-89 6.7tl.2 8.0 5 4 0.0 16.7
Sr-90 10.012.0 10.015.0 13-18.7 j

Co 60 15.0i2D 15.Qi5.0 6323.7
'

Cs-134 5.711.2 5.0iS4 0.0-13.7
CS 137 8.0i2.0 8.015h OS.167 l

_ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _
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Table A-1. (continued)

Concentration in DC1/Lb

Lab Sample Date TIML Result EPA Resultd

Code Type Collected Analysis 2cC 1s, N=1 Control Limits

STW-678 Water Nov.1992 Ra-226 7.5do.8 7.5 1.1 5.6-9.4
Ra-228 5.80.7 5.0 1.3 2.7-7.3

STW-679 Water Nov.1992 U 15.511.1 15.2i3.0 10.0-20.4

Results obtained by Teledyne Isotopes Midwest Laboratory as a participant in thed

environmental sample crosscheck program operated by the Intercomparison and Calibration
Section, Quality Assurance Branch, Environmental Monitoring and Support Laboratory, U.S.
Environmental Protection Agency (EPA), Las Vegas, Nevada.
b All results are in pCi/1, except for elemental potassium (K) data in n ilk, which are in mg/1;
air filter samples, which are in pC1/ filter; and food, which is in mg/kg.
c Unless otherwise indicated, the TIML results are given as the mean 2 standard deviations
for three determinations.
d USEPA results are presented as the known values and expected laboratory precision (1s,1
detennination) and control limits as defined by EPA.
e NA = Not analyzed.
I ND = No data; not analyzed due to relocation of lab.
8 Sample was analyzed but the results not submitted to EPA because deadline was missed (all
data on file).
hND = No data; sample lost during analyses.
i ND = No data; special EPA testing.i

|

|
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Table A-2. Crosscheck program results, thennoluminescent dosimeters CTLDs).

Teledyne Average 12
12b Result Known (All Participan

Code TLD Type Measurement 2ca Value

2nd International Interromparbonb

CaF :Mn Meld 17.011.9 17.1 16.tt7.7115-2 2
Bulb

Lab 20.8i4.1 21 3 18.817.6

3rd International Intercomparisone

CaF :Mn Reid 30.7 3.2 34.914.8 31.Si3.0115-3 2
Bulb

bb 89.6i6.4 91.7i14.6 86 2i24.0

4th International Interromparisonf

115-4 CaF :Mn Reid 14.1 1.1 14.li1.4 16.Qi9.02
Bulb

Lab G.ow) 93i13 12.212.4 12.017.4

bb (High) 40.411.4 45.819.2 43.9 13.2

5th International Intercomparisong

115-5A CaF :Mn Reid 31.411.8 30.016.0 302i1062
Bulb

bb at beginning 77.4 5.8 75.217.6 75.8140.4

bb at the end 96.6 5.8 88.418.8 90.7 31.2

115-5B LiF.100 Field 303 i4.8 30.0i6.0 30.2114.6
Chips

Field at beginning 81.1 7.4 75.217.6 75.!LM.4

Lab at the end 85.4111.7 88.4 & 8 90.7131.2

7th international Comparisonh

115-7A LiF-100 Field 75.412.6 75.816.0 75.1129.8
Chips

lab (Co-60) 80.013.5 79.914.0 77.9127.6

Lab (Cs-137) 66.612.5 75.013.8 73.0122.2

AII-19
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Table A-2. Crosscheck program results, thermolumlaescent dosimeters (TLDs).
'

mR

Teledyne Average t2cd
Iab Result Known (All Participants)

Code 11.D Type Measurement 2ca Value

CaF :Mn Field 71.5 2.6 75.816.0 75.1129.8115-7B 2
Bulbs

Lab (CCH50) 84.8 6.4 79.9i4.0 77.9i27.6

Lab (Cs-137) 78.8 1.6 75.0i3.8 73.0 22.2

115-7C CaSO Dy Field 76.8 2.7 75.816.0 75.1 29.84

Cards
lab (CcH50) 82.5 3.7 79.9i4.0 77.9 27.6

Lab (Cs-137) 79.0 3.2 75.0 3.8 73.0122.2

Sth International Intercomoarison!

115-8A LIF-100 Field Site 1 29.511.4 29.711.5 28.9i12.4
Chips

Field Site 2 113do.8 10.ti0.5 10.1 9.06

Lab (Cs-137) 13.7do.9 17.2 0.9 16.2d6.8

CaF :Mn Field Site 1 323i1.2 29,711.5 28.9112.4115-8B 2
Bulbs

F1 eld Site 2 9.011.0 10.410.5 10.1 9.0-

Lab (Cs-137) 15.8 0.9 17.2 0.9 16.2f6.8

115-8C CaSO -Dy Field Site 1 32.2t0.7 29.711.5 23.9112.44
Cards

Field Site 2 10.6f0.6 10.4fD.5 10.129.0

Lab (Cs-137) 19.1t0.8 17.220.9 16.2 6.8

Teledyne Testing

89-1 LiF-100 lab 21.0do.4 22.4 -

38 P

89-2 Teledyne lab 20.911.0 203 -

CaSO Dy4
Cards

1
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Table A-2. (continued)

mR
dTeledyne Average 2c

lab Result Known (All Participant:
Code TLD Type Measurement t2c3 Value

Teledyne Testine

Dik Teledyne lab 20.6 1.4 19.6 -

CaSO Dy4

Canis

90-2I Teledyne lab 100.8143 100.0 -

CaSO Dy4

Canis

91-Im Tcledyne I2b 33.4 2.0 32.0 -

CaSO Dy 55.2 4.7 58.84
-

Canis 87.8 6.2 85.5 -

92-in LiF-100 Lab 11.110.2 10.7 -

Chips 25.6do.5 25.4 -

46.4 0.5 463 -

92-20 Teledyne lab (Reader #1) 20.120.1 20.1 -

CaSo4Dy 40.6d0.1 40.0 -

Canis 60.0i13 603 -

12b (Reader #2) 203203 20.1 -

39.2 03 40.0 -

60.7d0.4 (43 -

a lab result given is the mean 2 standani deviations of three detenninations. {
b Second International Intercomparison of Environmental Dosimeters conducted in April of 197d

by the Health and Safety Laboratory (HASL), New York New York, and the School of Public
Health of the University of Texas, Houston, Texas.

c Value determined by sponsor of the interromparison using continuously operated pressurized
'ion chamber.

d Mean 2 standard deviations of results obtained by all laboratories participating in the program.
Third International Intercomparison of Environmental Dosimeters conducted in summer ae

1977 by Oak Ridge National Laboratory and the School of Public Health of the University e
Texas, Houston, Texas.

I Fourth International Intercomparison of Environmental Dosimeters conducted in summer
1979 by the School of Public Health of the University of Texas Houston, Texas.

8 Fifth International Intercomparison of Environmental Dosimeters corducted in fall of 1980 a;
Idaho Fc Ils, Idaho and sponsored by the School of Public Health of the University of Texas;
Houston, Texas and Environmental Measurements Laboratory, New York, New York, U.@
Department of Energy. i

|
l

I
1
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Table A-2. (continued)

mR
dTeledyne Average :2c

lab Result Known (All Participants)
Code TLD Type Measurement 2ca Value

Footnotes (continued)

h Seventh International Intercomparison of Environmemal Dosimeters conducted in the spring
and summer of 1964 at Las Vegas, Nevada, and sponsored by the U.S. Department of Energy, The
U.S. Nuclear Regulatory Commission, and the U.S. Environmental Protection Agency.

1 Eighth International Intercomparison of Environmental Dosimeters conducted in the fall and
winter of 1985-1986 at New York, New York, and sponsored by the U.S. Department of Energy.

j Chips were submitted in September 1989 and cards were submitted in November 1989 to
Teledyne Isotopes, Inc., Westwood, NJ for irradiation.

k Cards were irradiated by Teledyne Isotopes, Inc., Westwood, NJ on June 19,1990.
1 Cards were irradiated by Dosimetry Associates, Inc., Northville, MI on October 30,1990.
m Irradiated canis were provided by Teledyne Isotopes, INC., Westwood, NJ. Irradiated on October

8,1991,

n Chips were irradiated by Teledyne Isotopes, Inc., Westwood, NJ on February 26,1992.
O Cards were irradiated by Teledyne Isotopes, Inc., Westwood, NJ on April 1,1992.

I

|

J

i

|

|
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Table A.3. in-house spiked samples.

Concentration in oCi/L
Lab Sample Date TIML Expected

Code Type Collected Analysis Result Known Precision
2s, n=3 a Activity 1s, n=3a

QC-MI-16 Milk Feb 1988 Sr-89 31.6 4.7 31.7t6.0 8.7

Sr-90 255 2.7 27.8 33 5.2
I-131 26.4 03 23.215.0 10.4

Cs-134 23.8 23 24.2i6.0 87
Cs-137 26.5 0.8 25.1 6.0 87

QC-MI-17 Milk Feb 1983 I-131 10.6 1.2 143 1.6 10,4

QC-W-35 Water Feb l988 I-131 9.7tl.1 11.6 1.1 10.4

QC-W-36 Water hhr 1988 I-131 10.5 13 11.611.0 10.4

QC-W-37 Water Mar 1988 Sr-89 17.112.0 19 3 S.0 8.7

Sr-90 18.710.9 173 5.0 5.2

QC-MI-18 Milk Mar 1988 I-131 33 ?*? ~4 26.7i5.0 10.4

Cs-134 313 2.1 30.215.0 8.7

Cs-137 29.911.4 26.2 5.0 87

QC-W-38 Water Apr 1988 I-131 17.111.1 14.2i5.0 10.4

QC-W-39 Water Apr1988 H-3 4439 31 4176d500 724

QC-W-40 Water Apr 1988 Co.60 23.7 05 26.1i4.0 87
Cs-134 25.4 26 29.2*4.5 87
C3-137 26.6123 26.2 4.0 87

QC-W-41 Water Jun 1988 Gr. alpha 123do.4 13.1d5.0 87
Cr. beta 22.611.0 20.li5.0 87

QC-MI-19 Milk Jul 1988 Sr-89 15.111.6 16.4 5.0 87
Sr-90 18.0do.6 183 5.0 5.2

1-131 88.414.9 86.6i8.0 10.4

C3137 22.7d03 20.8 6.0 87

QC-W-42 Water Sep 1988 Sr-89 48.5 33 50.818.0 87
Sr-90 10.911.0 11.4i3.5 52

QC-W-43 Water Ckt 1988 Co40 20.9 3.2 21.413.5 87
Cs-134 38.711.6 38.0d6.0 87
Cs-137 19.0 2.4 21.0i3.5 87

QC-W-44 Water Oct 1988 I-131 222 0.6 233 3.5 10.4

_
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Table A-3. In-house spiked samples (continued)

Concentration in pCl/L
12b Sample Ebte TIML Expected

Code Type Collected Analysis Result Known Precision
2s, n 3a Activity 1s, n=38

QC-W-45 Water Oct 1988 H-3 4109 43 4153i500 724 ,

i

QC-MI-20 Milk Oct 1988 I-131 59.8io.9 60.619.0 10.4
'

Cs-134 49.6 1.8 48.617.5 87
Cs-137 25.8i4.6 24.7110 87

QC-W46 Water Dec 1988 Gr. alpha 11.5 23 15.2i5.0 87
Gr. beta 26.5 2.0 25.7t5.0 87

QC-MI-21 Milk Jan 1989 Sr-89 2551103 34.0110.0 8J
Sr-90 28 3 i3.2 27.1i3.0 5.2
I-131 540113 550t20 10.4
Cs-134 24.512 6 22.6d5.5 87
Cs-137 24.0do.6 20515.0 87

QC-W-47 Water Mar 1989 Sr-89 15.213.8 16.1 5.0 85
,

Sr-90 16.411J 16.913.0 52

QC-MI-22 Milk Apr1989 I-131 36311.1 37.2i5.0 10.4

Cs-134 20.812.8 20.718.0 87
Cs-137 ?? M7 4 20.4i8.0 87

QC-W-48 Water Apr1989 Co40 23.5i2.0 25.118.0 85
Cs-134 24.2it.1 25.918.0 85
Cs-137 23.611.2 23.0 8.0 87

QC-W49 Water Apr 1989 I-131 37.2i3 1 37.2d5.0 10.4

QC-W-50 Water Apr1989 H-3 3011iS9 3089d500 724

QC-W-51 Water Juri 1989 Cr. alpha 13.011.8 15.0d5.0 87
Cr. beta 26.0il.2 25.518.0 87

QC-MI-23 Milk Jul1989 Sr-89 19.4 6.5 22.0i10.0 87
~

Sr-90 27.6 3.5 28.613.0 5.2
1-131 46.813.2 43.415.0 10.4
Cs-134 27.411.8 283f6.0 87
C3-137 24.111.8 20.8 6.0 87

QC-MI-24 Milk Aug 1989 Sr-89 25.4i2 7 27.2110.0 85
Sr-90 46.011.1 47.8d9.6 5.2

QC-W-52 % ter Sep 1989 I-131 9.6f03 9J119 10.4
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Table A-3. In-house sp!ked samples (continued)

Concentration in t<t/L
lab Sample Date TIML Expected |
Code Type CoUected Analysts Result Known Precision

2s, n-3 a Activity 1s, n=3 a

QC-W-53 Water Sep 1989 I-131 19.0dD.2 20.914.2 10.4

QC-W-54 Water Sep 1989 Sr-89 25.8 4.6 24.7 4.0 8.7

Sr-90 26.5 53 29.7 5.0 52

QC-h0-25 hulk Oct 1989 I-131 70.0 33 73.5 20.0 10.4

Cs-134 22.1 2.6 22.613.0 87
Cs-137 29.4 1.5 27.5 S.0 8.7

QC-W-55 Water Oct 1989 I-131 333 13 353 10.0 10.4

QC-W-56 Water Oct 1989 CcH50 15.2 0.9 17.435.0 87
Cs-134 22.li4.4 18.9 S.0 87
Cs-137 27.2 1.2 22.9 8.0 81

QC-W-57 Water Oct 1989 H-3 3334i22 3379 500 724

QC-W-58 Water Noy 1989 Sr-89 10.9 1.4d 11,1 1,od gy

Sr-90 10.4 1.0d 10311.0d 52

QC-W-59 Water Nov 1989 Sr-89 101.Qt6.0d 104.li10.5d ig.o

Sr-90 98.013. @ 95.0110.0d 16.4

QC-W-60 Water Dec 1989 Cr. alpha 10.8il.1 10.6I4.0 87
Gr. beta 11.6 0.5 11.4 4.0 87

CC-hC-26 hulk Jan 1993 Cs-134 19311.0 20.8 8.0 87
Cs-137 25.2tl.2 22 818.0 87

QC-hC-27 hulk Feb 1990 Sr-90 18.0 1.6 18.8d5.0 52

QC-h0-28 Milk Mar 1990 I-131 63.8 2.2 62.6 6.0 10.8

QC-hC41 Water Apr1990 Sr-89 17.9 5.5 23.1 8.7 87
Sr-90 19.4 2.5 23.5 5.2 5.2

QC-hC-29 hulk Apr1993 1-131 90.7d9.2 82.518.5 10.4

Cs-134 18311.0 19.7 5.0 87
Cs-137 203 1.0 18.2 5.0 87

QC-W-62 Water Apr1993 Co-60 8.70.4 9.45.0 87
C3-134 20.0 D.2 19 7d5.0 87
Cs-137 28.711.4 22Sd5.0 87
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Table A-3. In-house spiked samples (continued)
'

Concentration in pC1/L

Lab Sample Date TIML Expected

Ccxie Type Collected Analysts Result Known Precision ,

25, n=3 a Activity 1s,n=3a

QC-W-63 Water Apr 1990 I-131 63.5 3.0 66.0 6.7 11.4

QC-W-64 Water Apr 1990 H-3 1941 130 1826.01350.0 724

QC-W.65 Water Jun 1990 Ra-226 6.40.2 6.911.0 1.8

QC-W-66 Water Jun 1990 U 6.20.2 6.0 6.0 10.4

t

QC-MI-30 Milk Jul 1990 Sr-89 12.8 0.4 18.4 10.0 87
Sr-90 18.211.4 18.7 6.0 5.2
Cs-134 46.0 13 49.015.0 87
Cs-137 27.6113 25315A 8.7

QC-W-68 Water Jun 1990 Cr. alpha 9.8dO3 10.6f6.0 8.7
,

Gr. beta 11.4 0.6 113 7.0 8.7
1

QC-MI-31 Milk Aug 1990 1-131 68.811.6 61.41123 10.4

QC-W-69 Water Sep 1990 Sr-89 17.711.6 19.2110.0 87
Sr-90 13.911.6 17.4110.0 5.2

|

QC-MI-32 Milk Oct 1990 1-131 34.8do.2 32 4f6.5 87
Cs-134 25.8 1.2 273 110.0 87 ,

C5137 25312.0 22.4110.0 85
;

QC-W-70 Water Oct 1990 H-3 2355 59 22761455 605

QC-W-71 Water Oct 1990 I-131 55.9f0.9 51.8110.4 10.4

| QC-W-73 Water Oct 1990 Co-60 183i27 16.8d5.0 81
CS-134 283123 27.015.0 87'

t

C5-137 22.711 3 22.4f5.0 87 |

l QC-W-74 Water Dec 1990 Gr. alpha 21.411.0 26.1 6.5 113
Gr. beta 25.911.0 223t5.6 87

.

| a n=3 unless noted otherwise.
| b n=2

*

e n=1
| d Concentration in pCi/mL
|

|

|
|
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Table A-3. In-house spiked samples (continued)

Concentration in pCl/L i

Lab Sample Ehte TIML Expected '

Co:le Type Collected Analysis Result Known Precision
2s,n=le Activity 1s,n=le

i

QC-h0-33 Milk Jan 1991 Sr-89 205 3.3 21.6 5.0 5.0

Sr-90 19.0 1.4 23.0 3.0 3.0

Cs-134 22.2 1.7 19.6 5.0 5.0

Cs-137 26.1 1.6 '? 115.0 5.0

QC-hC-34 Milk Feb 1991 1-131 40.7tl.8 40.1 6.0 6.0

QC-W-75 Water Mar 1991 Sr-89 18.811.5 233 5.0 5.0

Sr-90 16.0 0.8 17.2 3.0 3.0

QC-W-76 Water Apr1991 1-131 56.511.7 59.0 5.9 5.9

QC-W-77 Water Apr1991 Co-60 16.412.2 15.7d5.0 SD
Cs-134 23.Bi2.5 22.6d5.0 54
Cs-137 25.0d2.4 21.1f5.0 SD

QC-W-78 Water Apr1991 H-3 4027 188 4080i406 408

QC-hC-35 Milk Apr1991 1-131 48.0do.8 49.2 6.0 6D
Cs-134 19.2i24 22.6 5.0 SD
Cs-137 ?_? A+7 ? 22.1t5.0 5D !

QC-W-79 Water Jun 1991 Cr. alpha 7.40.7 7.85.0 SD
Gr. beta 11.0:0 5 11.0 5.0 SD

QC-hC-36 Milk Jul1991 Sr-89 28.li2.1 34.0110D SD
Sr-90 11.6 07 11.5i3.0 3D
I-131 14.411.9 18315.0 SD

Cs-137 34.3i3D 35.1d5.0 SD

QC-W-80 Water Oct 1991 Sr-89 27.4f6.9 24.4i5.0 5D
Sr-90 11.711.4 14.115.0 3D

QC-W-81 Water Oct 1991 I-131 19.1d07 20.6i4.2 64

QC-W-82 Wate/ Oct 1991 Co.60 22.6i27 22.1 5.0 SD

Cs-134 15.511.8 17.6t5.0 SD

Cs-137 17.Si2.1 17.6 5.0 SD

QC-W-83 Water Oct 1991 H-3 4639i137 43821(38 438

QC-hG-37 Milk Oct 1991 1-131 23.6i3.2 25.Sf5.0 60
CS-134 22.712.C 22.li5.0 5D

Cs-137 38.3i3D 35.1t5.0 SD

QC-W-84 Water Dec 1991 Cr. alpha 6.2I0.6 7.8i5D SD

Cr. beta 11.0 0.7 11,0f5D SD ,
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|

| Tcb12 A-3. In house spiked samples (continued)
,

t

| Concentration in rC1/L
Lab Sample Ebte TIML Expected

| Code Type Collected Analysis Result Known Precision
2s, n=1 ' Activity 1s, n=l e'

QC-MI-39 Milk Jan 1992 St-89 21.6 6.5 31.2 10.0 5D
,

| Sr-90 38.7 1.8 42.318.5 4.2 -

I-131 76.8d0.9 83.7116.0 8.4 ;

C3-134 42.1 5.7 49.4110.0 SD i

Cs-137 55.2 6.4 53.0110.0 SD

QC-W-85 Water Mar 1992 Sr-89 26.2 3.1 32.0110.0 5.0
Sr-90 24.411.4 28.0 6.0 3.0

,

i

QC-W46 Water Apr 1992 H-3 40801190 40271403 403
,

QC-W-87 Water Apr 1992 I-131 33.520.6 33.2112.0 6D
i

QC-W-88 Water Apr 1992 Co-60 17.512.7 19.7110.0 SD
Cs-134 28.9il5 33.5i104 SD
Cs-137 41.0 3.0 38.91102 54 !

QC-MI-40 Milk Apr1992 Cs-134 58.012.6 55.9 104 SD |

C3-137 43.7i3 4 38.9i104 SD

QC-W-41 Milk Apr1992 I-131 50.3 0.8 59.9i11.2 5.6

QC-W-89 Water Jun 1992 Cr. alpha 15.310.8 13.61104 SD
Cr. beta 17.2do.9 17.61104 SD

QC-MI-42 Milk Aug.1992 Sr-89 41.415.9 51.2110.2 SD
Sr-90 48.9i2 5 51.9110.4 5.2

Cs-134 20.li2.8 20.2i104 54
Cs-137 26.2i2.7 26.11104 SD

QC-W-90 Water Sept.1992 Sr-89 6.7i3.4 12.6i104 SD
,

! Sr 90 16.1 1.4 15.6d6.0 3D

QC-W-91 Water Oct.1992 I-131 34.912.2 34.91104 6D ,

- QC-W-92 Water Oct.1992 Co-60 11.4i1.9 9.2110.0 SD

| Cs-134 18.7i2.3 14.3i104 SD
Cs-137 14.111.8 1541102 54'

|
|

\
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Table A-3. In-house spiked samples (contlaued)

Concentration in rCl/L
I2b Sample Date TIML Expected

Code Type Collected Analysis Result Known Precision
2s, n=l e Activity 1s, n=l e

|

QC-W-93 Water Oct.1992 H-3 3704 186 3904 390 367

QC-W-94 Water Oct.1992 H-3 14,9251339 15,61611,562 1562

QC-W-95 Water Oct.1992 1-131 64.212.7 67.2110.0 6.7

QC-h0-43 Milk Oct.1992 I-131 19.9 1.0 21.5i6.0 6.0

Cs-134 14.2 3.4 12.7 10.0 5.0

Cs-137 14.1 5.2 17.1 10.0 5.0

QC-hD.44 Milk Oct.1992 I-131 36.111.2 43.0110.0 6D
Cs-134 28.2i4.0 25.4 10.0 SD
Cs-137 38.8d5. 34.2 10.0 54

| e Staning in January 1991, all detenninations are single.

I

I

|
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Tabl2 A-4. In. house " blank" samples.

Concentration (tCl/L)
Acceptance ;

tab Sample Date Results Criteria
'

Code Type Collected Analysis (4.66 c) (4.66 c)

S 5 5386 Milk Jan 1968 I-131 <0.1 4

SPW-5448 " Dead" Water Jan 1988 H-3 <177 <300

S 5 5615 Milk Mar 1988 Cs-134 <2.4 <10 ;

Cs-137 <2.5 <10
.

1-131 <0.3 <1
Sr.89 <0.4 <5

Sr-90 2.4fD.5 a <3

SPS-5650 D.I. Water Mar 1988 Th-228 <03 <1 l

Th-230 <0.04 <1 ,

Th-232 <0.05 <1
U-234 <0.03 <1
U-235 <0.03 <1

.

U-238 4.03 <1
Am-241 2.06 <1
Cm-241 4 .01 <1
Pu-238 <0.08 <1

'

Pu-240 4.02 <1

SPS-6090 Milk Ju11988 Sr-89 <0.5 4 >

Sr-90 1.8do.5 <1

1-131 <0.4 <1
Cs-137 <0.4 <10

SPW-6209 Water Jul1988 Fe-55 <0.8 <1
<

SPW-6292 Water Sep 1988 Sr-89 <0.7 <S

Sr-90 <0.7 d
*

SPS4477 Milk Oct 1988 I-131 <0.2 <1

Cs-134 <6.1 40
Cs-137 <5.9 40

:

SPW-6478 Water Ckt 1988 I-131 <0.2 <1

SPW-6479 Water Oct1988 CM4 <5.7 40 '

Cs-134 <3.7 40
Cs-137 <43 <10

SPW-6480 Water Ckt1988 H-3 <170 <300

9
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Table A-4. In-houso '' blank" samples (continued)

Concentntion (rC1/U
Acceptanej

IA Sample Ebte Results Criteria

Code Type Collected Analysis (4.66 c) (4.66 c) ,

SPW-662.5 Water Dec 1988 Gr. alpha <0.7 <1

Cr. beta <1.9 <4

SPS-6723 Milk Jan 1989 Sr-89 <0.6 <S

Sr-90 1.9 0.5a o
I131 <0.2 4
Cs-134 < #.3 <10
Cs-137 <4.4 <10

SPW-6877 Water Mar 1989 Sr-89 <0.4 <S

Sr-90 <0.6 <1

SPS-6963 Milk Apr 1989 I-131 <03 4
Cs-134 <5.9 <10
Cs-137 < 6.2 <10

SPW-7561 Water Apr 1989 H-3 <150 <300

SPW-7207 Water Jun 1989 Ra-226 <0.2 <1
Ra-228 <0.6 4

SPS-7208 Milk Jun 1989 Sr-89 <0.6 <5

Sr-90 2.1da.5a e
I-131 <0.3 4
Cs-134 <6.4 <10
Cs-137 <7.2 <10

SPW-7588 Water Jun 1989 Gr. alpha <0.2 <1

Cr. beta <1.0 <4

SPS.7322 Milk Aug 1989 Sr-89 <1.4 <5

Sr-90 4.Sil.0a o
I-131 <0.2 4-
Cs-134 <6.9 40
Cs-137 <8.2 40

SPW-7559 Water Sep 1989 Sr-89 <2.0 <5
Sr-90 <0.7 4

SPW-7560 Water Oct 1989 I-131 <0.1 <1

SFW-7562 Water Oct1989 H-3 4 40 <300

|

.
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Table A-4. In. house " blank' samples (continued)

Concentration (pct /L)
Acceptance

lab Samule Date Results Criteria
Code Type Collected Analysis (4.66 c) (4.66 c)

SPS-7605 Milk Nov 1989 I-131 <0.2 <1
Cs-134 <8.6 <10
Cs-137 <10 <10

SPW-7971 Water Dec 1989 Gr. alpha <0.4 <1
Gr. beta <0.8 <4

SPW-8039 Water Jan 1990 Ra 226 <0.2 <1

SPS-6040 Milk Jan 1990 Sr-89 <0.8 <5
Sr-90 <1.0 <1

SPS-8208 Milk Jan 1990 Sr-89 <0.8 <5 '

Sr-90 1.6to.5a <3
C3-134 <3.6 <10
Cs-137 < 4.7 <10

SPS-8312 Milk Feb 1990 Sr-89 <03 <S

Sr-90 1.2f03a <g

SPW-8312A Water Feb l990 Sr-89 <0.6 <5 ,

Sr-90 <0.7 <5'

SPS-8314 Milk Mar 1990 I-131 <03 <1 -

SPS-8510 Milk May1990 I-131 <0.2 <I

Cs-134 <4.6 <10
Co-137 <4.8 <10

SPW-8511A Water May 1990 H-3 <200 <300

SPS-8600 Milk Jul 1990 Sr-89 <0.8 G
Sr-90 1.7do.6a <1
1-131 <03 <1

C3-134 <5.0 <10
Cs 137 <7.0 <10

SPM-8877 Milk Aug 1990 1-131 <0.2 <1

SFW-8925 Water Aug 1990 H-3 <200 <300

.
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Table A-4.1n. house " blank" samples (continued)

Concentratk., (tCl/L)
Acceptanc

Lab Sample Date Results Criteria

Code Type CoUected Analysis (4.66 c) (4.66 c)

SPW-8926 Water Aug 1990 Gr. alpha <0.3 <1

Gr. beta <0.7 <4

SPW-8927 Water Aug 1990 U-234 <0.01 4
U-235 <0.02 <1
U-238 <0.01 4

SPW-8928 Water Aug 1990 Mn-54 <4.0 <10
Co-58 <4.1 <10
Co-60 <2.4 <10
Cs-134 <33 <10
Cs-137 <3.7 <10

SPW-8929 Water Aug 1990 Sr-89 <1.4 <5
Sr-90 <0.6 <1

SPW-69 Water Sep 1990 Sr-89 d.8 <5
Sr-90 <0.8 <1

'

SPW-106 Water Oct 1990 H-3 4M <300
1-131 <03 <1

SPM-107 Milk Oct 1990 I-131 <0.4 <1
Cs-134 <33 <10
Cs-137 <43 <10

.

SFW-370 Water Oct1990 Mn-54 <1.7 <10
Co-58 <2.6 <10
Co 60 <1.6 <10
Cs-134 <1.7 <10
Co-137 <1.8 <10

SPW-372 Water Dec1M3 Gr. alpha <03 4
Gr. beta <0.8 <4

SPS-406 Milk Jan 1991 Sr-89 <0.4 <5

Sr-90 1.8do.4 * <1

Cs-134 <3.7 <10
Cs-137 <5.2 <10

SPS-421 Milk Feb 1991 I-131 <03 <1

SFW-451 Water Feb l991 Ra-226 <0.1 4
Ra-228 <0.9 <1

I
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Table A-4. In-house " blank' samples (continued)
,

| Concentration (rO/D i
| Acceptance

lab Sample Date Results Criteria'

Code Type Collected Analysis (4.66 c) (4.66 o)
,

SPW-514 Water Mar 1991 Sr-89 < 1.1 <5
Sr-90 <0.9 <1i

!
'

SFW-586 Water Apr 1991 1-131 <0.2 4
Co-60 <2.5 <10
Cs-134 <2.4 <10 ,

Cs 137 <2.2 <10|

1

SPS-587 Milk Apr 1991 1-131 <0.2 4
Cs-134 <1.7 <10

,

|
Cs-137 <1.9 40

SPW-837 Water Jun 1991 Cr. alpha <0.6 <1
Cr. beta <1.1 <4

SPM-953 Milk Jul1991 Sr-89 <0.7 <5
Sr.90 0.4f03* <1
I-131 <0.2 d
Cs-137 <4.9 <10

| SPM-1236 Milk Oct 1991 I-131 <0.2 d
Cs-134 <3.7 40
Cs-137 <4.6 <10

SPW-1254 Water Oct 1991 Sr-89 <2.8 <5
Sr-90 <0.7 4

SPW-1256 Water Oct1991 I-131 <0.4 <1

Co-60 <3.6 <10
Cs 134 <4.0 <10 (

Cs-137 <3.6 (10
i

SPW-1259 Water Oct1991 H-3 <160 <300

SPW-1444 Water Dec1991 Cr. alpha <0.4 4'

Cr. beta <0.8 <4
|

| SPM-1578 Milk Jan 1992 Sr-89 <0.5 <5

Sr-90 13do.4a <g

I-131 <0.2 <g ;

! C5134 <7 2 <10
Cs-137 <8.0 40

,

|
,
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Tabla A-4. In-house "blarr samples (continued)

Concentration (oCi/L)
Acceptanc

lab Sample Data Results Criteria i
Code Type Collected Analysis (4.66 c) (4.66 o)

SPW-1860 Water Mar 1992 Sr-89 <0.6 <5
St-90 <0.4 4

SPW-2067 Water Apr 1992 H-3 <168 <300

SPW-2114 Water Apr 1992 C-14 < 1.0 <200

SPW-2119 Milk Apr 1992 Co-60 < 6.3 <10
Cs-134 < 4.5 <10
Cs-137 <5.4 <10

SPW-2126 Water Apr 1992 1-131 <0.2 <1

SPM-2133 Milk Apr 1992 1-131 <0.2 <1

SPW-2220 Water May 1992 Co-60 <2.1 40
Cs-134 <2.1 <10
Cs-137 <2.3 <10

SPW-2369 Water Jun 1992 Gr. alpha <0.4 4
Gr. beta <0.8 <4

SPM-2500 Milk Aug 1992 1-131 <0.4 4
Sr-89 <1.2 <5
Sr-90 <0.9 4

SPW-2666 Water Sept.1992 Sr-89 <0.8 <S
Sr-90 <0.5 4

SPW-2828 Water Oct.1992 Co40 <4.8 <10
) Cs-134 <6.0 <10

Cs-137 < 6.1 <10
I-131 <0.3 <1
H-3 <177 <300

SPM-2829 Milk Oct 1992 Co40 <9.3 <10
Cs-134 <6.4 <10
Cs-137 <7.2 <10

SPW-3212 Water Oct 1992 Ra-228 <1.0 4

SPW-3057 Water N Ov.1992 Ra-226 <0.03 4

SPW-3294 Water De:.1992 Gr. alpha <0.4 4
Gr. beta <0.8 <4

Low level of Sr-93 concentration in milk (1-5 pC1/L) is not unusuala

r,,.x
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ATTACHMENT B

ACCEPTANCE CRITERIA FOR ' SPIKED" SAMPLES

LABORATORY PRECISION: ONE STANDARD DEVIATION VALUES FOR VARIOUS ANALWESa
,

.

One Standard Deviation . ;

Analysis Level for Single Determination
'

,

Camma Emitters 5 to 100 pCi/ liter or kg 5 pCi/ liter ;

>100 pCi/ liter or kg 5% of known value
i

f Strontium-89b 5 to 50 pCi/ liter or kg 5 pC1/ liter ;

>50 pCi/ liter or kg 10% of known value .

Strontium-90b 2 to 30 pCi/ liter or kg 3.0 pC1/ liter |

>30 pC1/ liter or kg 10% of known value
!

Potassium >0.1 g/ liter or kg 5% of known value ;

Gross alpha <20 pCl/ liter 5 pCi/ liter i
!

>20 pCi/ liter 25% of known value
,

Cross beta <100 pC1/11ter 5 pC1/ liter

! >100 pCl/ liter 5% of known value ;

Tritium <4,000 pCl/ liter is = (pCl/ liter) = l
169.85 x (known).0933 ,

'

>4,000 pCl/ liter 10% of known value

Radium-226, -228 <0.1 pCi/ liter 15% of known value
~

Plutonium 0.1 pCl/ liter, gram, or sample 10% of known value
, ,

Iodine-131, <55 pC1/ liter 6 pCi/ liter
,

Iodine-129b >55 pCl/ liter 10% of known value

Uranium-238, <35 pCi/ liter 6 pCi/ liter-

Nickel-64 , >35 pCi/ liter 15% of known value ;b
Technetium.99b"

I Iron-55b 50 to 100 pCi/ liter 10 pC1/ liter

>100 pC1/ liter 10% of known value

a From EPA publication,7.nvironmental Radioactivity laboratory Interromparison Studies
Program, Fiscal Year,1981-1982, EPA-600/4-81004. ;

!bTIML limit.<

i

I
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ADDENDUM TO APPENDIX A

The following is an explanation of the reasons why certain samples were outside the control lir
specified by the Environmental Protection Agency for the Interlaboratory Comparlons Progra
starting January 1988.

EPA
TIML Control
Result Limit

lab Code Analysis (pO/L)a (pC1/L)a Explanation

STF-524 K 1010.7 158.5b 1123.5-1336.5b Error in transference of data. Corn
data was 1105 33 mg/kg. Results
the past have been within the linu
and TIML will monitor the situatic
in the future.

STW-532 I-131 9.0 2.0 6.24.8 Sample recounted after 12 days. Tt
average result was 8.811.7 pCL
(within EPA control limits). TJ

sample was recounted in order
check the decay. Results in the pa
have been within the limits ar
TIML will continue to monitor ti
situation in the future.

STW-534 Cc>-60 633 13 41 3-58.7 High level of Co-60 was due i
contamination of beaker. Beaker we
discarded upon discovery c

contamination and sample w;

recounted. Recount results wer
53.213.6 and 50.9i2.4 pC1/L

STM-554 Sr-90 51.012.0 54.8-65.2 The cause of low result was due t
very high fat content of milk. 1

should be noted that 63% of d
participants failed this test. Also, th
average for all participants was 54)
pC1/Lbefore the Crubb and 55.8 pCif
after the Crubb.

(
STW-560 Pu-239 5.81.1 3.5-4.9 The cause of high results is no

known though it is suspected that g
standard was not properly calibrat

undfby supplier and is
investigation. New Pu-236 standaz
was obtained and will be used for @
next test. ;

STW-568 Ra-228 2.6tl.0 2.7-4.5 The cause of low results is n<
known. Next EPA cross check result'
were within the control imits. N
further action is pla.ved.

,

I
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ADDENDUM TO APPENDIX A (continued)

9

EPA
TIML Control
Result Limit

I.ab Code Analysis (pO/Da (pafua Explanation
,

1

STM-570 Sr-89 26.0110.0 303-47.7 ne cause of low results was falsely
high ;

Sr-90 45.714.2 49.840.2 recovery due to suspected incomplete >

- calcium removal. Since EPA sample i

was used up, internal spike was i

prepared and analyzed. The results !

were within control limits (See table
A-3, sample QC-MI-24). No further '

action is planned.
,

STW-589 Sr-90 173 1.2 17.4-22.6 Sample was reanalyzed in triplicate: ,

results of reanalyses were 18.8tl.5
pCi/L No further action is planned.

>

STM-599 K 1300.0f69.2C 1414.7-16853C Sample was reanalyzed in triplicate.
Results of reanalyses were 3 21.72953 :
mg/L The cause of low results was ;

using wrong volume.

STW-601 Gr. alpha 11.01'LO 11.6-32.4 Sample was reanalyzed in triplicate.
Results of reanalyses were 13.411.0 ;

STAF-626 Gr. alpha 38.711.2 14.6-35.4 The cause of high results is the j
difference
in geometery between standard used !
in
the TIMLlab ar.d EPA filter.

.

STW-632 Ba-133 74.0i6.9 51.6-72.4 Sample was remnalyzed. Results of the
reanalyses were 63.8i6.9 pC1/L within .

EPA limit.

STM-641 1-131 130.7i16.8 88.9-127.1 The cause of high result is unknown.*

In-house spike sample was prepared
with activity of I-13168316.8 pC,'

4

Result of the analysis was 69.1:6.7 ;

PC/L i

:

STM-661 Sr-89 25317.6 29 3-46.7 he cause of low result is unknown.-
Data was checked for errors. The In-
house spike sample was prepared |
with activity of St-89 41.0110.0 pO/L'

Result of the analysis was 37.213.6
PC/L -

i

!
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ADDENDUM TO APPENDIX A (continued)

EPA
TIML Control
Result Limit

Lab Code Analysis (pO/Da (pC1/Da Explanation

STM-673 K 1540.0 103.9C 1597.3-1902.7 Activity was calculated using t)
wrong volume (3.5 L), instead of 3.
L Correction for volume resulted in
value of 1660.0 110.1 mg/L; with
EPA control limits.

a Reported in pCi/L unless otherwise noted.
c Concentrations are reported in mg/L

t,11-30
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