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EXECUTIVE SUMMARY

This report describes tha Radiological Environmental Monitoring Program condudied
during 1991 in the vicinity uf the Begver Valley Power Station Units 1 and 2. The
Radiolegical Environmental Program consists of ofi-site monitoring of water, air,
river sediments, spils, tood pathway samples, and radiation levels in the vicinity of
the site. This repost discusses the rasults of this monioring during 1991,

Duquesne Light Company opeérates the Baaver Valley Power Station Units 1 and 2
pressunzed water reactors as parn of the Central Area Power Coordination Group.

The Beaver Valley Power Station Unit 1 cperated throughout 1991 except during the
Eiwghth Refueling Outage April 12 through July 20, 1991, and duning three
maintenance outages January 17 through Januvary 31, September 8 through
September 25, and October 22 through November 28, 1391, The highest average
daily output generated during the year was 836 megawatts net in December 991
and the (total gross e:ectrical generation durning the year was 3921000
megawatt-hours.

Beaver Valley Power Station Unit 2 operated throughout the year axcept for a brief
outage, November 26 through November 28, 1991 The mighest average daily output
generated during the year was 823 megawalts net in February, 1991, and the tolal
gross electrical generation during the year was 7,099,800 megawatt-hours

In 1991, samples were taken from over 60 sites around Beaver Valley Power Station
that mcluded the aqualic, atmospheric and terrestrial envirenmems.  Mare than
3,000 analyses were performed on these samples.

Ouring the year, the radicactive releases from BVPS Units 1 and 2 did not excesd
the Limiting Conditions for Operation identified in the Beaver Valley Power Station
Qperating License Technical Specifications for Units 1 and 2 Based upon the
estimated dose to individuais from the natural background radiation exposura, the
incremental increase in total body dose to the 50-miie 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.1 tor specitic details. The
Natignal Academy of Sciences 1990 BEIR Report shows that the typical dose to an
individual from background (natural radiation exposure including radon) is 296 mrem
per year,

The environmental monitoring pragram outhned in the Beaver Valley Power Station
Units 1 and 2 Technical Specifications was followed throughout 1991, The results for
each media are contained in Section V of this report. Examination of effluents ang
environmental media show that the Beaver Valiey Power Station Units 1 and 2
operations have not adversely affected the surrounding environment,
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Section 1. INTRODUCTION

A. Scope and Objectives of the Program

I‘ The environmental p.cgram consists of environmental manitoring for radicactivity in
B the wvicinity of the Beaver Valley Power Station. Environmental sampling and
S analyses inciuded ar, water, milk, soil, vegetation, river sediments fish, and
i 7 ambient radiation levels in areas sutrounding the site. The results of these media

are assessed 10 determine impacts of the plant operation on the enviconment, The
: Annual Radiological Environmental Report for the Beaver Valley Power Station
summarizes the radiological environmental program conducted by the Duguesne
Light Company in 1991,

B. Description of the Beaver Valley Site

The Beaver Valley Power Station is located on the south bank of the Ohio River n
the Borough of Shippingport, Beaver County, Penns;, vania, on a 501 acre tract of
land. Figure 1-1 18 a view of the Beaver Valiey Power Station  The site s
approximately one mile from Midland, Pennsylvania; 5 miles from East Liverpool,
Ohio; and 25 miles from Pittsburgh, Pennsylvania  Figure 1-2 shows the sie
location in relation to the principal population centers. Population density in the
immediate vicinity of the site is relatively low. The population within a 5 mile radus
of the plant is approximately 18,000 and the only area within the radius of
concentrated papulation is the Borough of Mir  d, Pennsylvania, with a population
of approximataly 3,300

The site ties in a valley along the Chio River, it extends from the river {elevation
665 fee! sbove sea level) 10 a ridge along the border south of the Beaver Valley
Power Station at an elevation of 1,180 feet, Plant ground level is approximately 735
feet above sea level,

R T e pa e = SRy tn, ma s plalbems sne-ubfemraine O T ulee 5 Bm 5
X e f ar - y ;
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The Beaver Valley Power Station is on the Ohio River at river mile 34 8. at a location
on the New Cumberiand Pool that is 3.3 river miles downstream from Montgomery
Lock and Dam, angd 19.4 miles upstream from New Cumberland Lock and Dam. The
Pennsylvania-Ohio-West Virginia border is located 5.2 river miles downstream fom
the site. The river flow is regulated by a series of dams and reservoirs on the
Beaver, Allegheny, Monongahela and Ohio Rivers and their tnibutaries. 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.

el Rt P, TR Sl s ot Y i

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 altected 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.
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The design ratings and basic features of the Beaver Valley Power Station Units 1

and 2 are tabulataed below:

%

Beaver Valley Unit 1 Beaver Valley Unii 2

Tharmat & Elec. Rating

(Net MW,) 2660 MW, 835 MW, 2660 MW, 836 Mw,
Type of Power PWR PWR

No. of Reactor Coolant

Loops 3 3

No. of Steam Generators

& Type 3 - Vertical 3+ Vertical

Steam Used by Main
Turbine Saturated Saturated

The units utilize two separa’e systems (primary and secondary) for transterring heat
from the source (the reactor) to the receiving component (turbine-generator).
Because the two systems are isolated from each other. primaty and secondary
waters do not mix; therefore, radioactivity in the primary system water is hormally
isolated from the secondary system. Reactor coolant in the primary system is
pumped through the reactor cote 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 s condensed after passing
through the turbine, and returned to the sleam generators to begin another
steam/water cycle,

NOTE: MW, - megawatts thermal
MW, - megawatts electrical

18 Secuon 1. INTRODUCTION
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Section 2. RESULTS AND CONCLUSIONS

T
Plant operations at the Beaver Valley Power Station had no adverse effects on the
environment as a result of activity at the station during 1991

The Beaver Valiey Power Station Und 1 operated throughout 1991, except during the
Eighth Relueling Qutage Apri! 12 through July 20. 1991, and three maintenance
outages. January 17-31, September 18-25, and October 22 - November 28, 1991, Unit
2 operated throughout the year except for a brief outage, November 26-28. 1991,
During the year, the radivaclive releases were below the himits of 10 CFR Part 50,
Appandix i. The releases at Beaver Valley Power Station Units 1 and 2 did not
exceed the limiting condihons identified in the Beaver Valley Power Station Units 1
and 2 Operating License Technical Specifications.

The environmental program for 1991 was the same as in 1990 except for several
thanges in dairy locations which were revised as required by the Beaver Valley
Techmical Specifications. (Refer to Table 5-1 for the 1991 Radiological Monitaring
Program Qutiine).

The Beaver Valley Power Station Technical Specifications require s 'pling of three
(3) daires which have the highest calculated milk pathway potentia and one large
local dawry. The three dairies are determined from calculations based on the
meteorological data and the latest milch animal survey. However, these dairies are
frequently small, consisting of as few as one cow or goat. The availability of milk
from single cow cairies and revisions due 10 updated calculations and surveys
normally resylt in sampling of several additional dairies during the year in different
sampling perods.

The Environmental Monitaring Program also includes two larger dairies in order 1o
provide continuity in the sampling/analyses program and a control location
Samples from each of these dairies are obtained in addition 1o the four dairies
required by the Environmental Technical Specitications. The collection periods
associated with each of the locations are provided in the detalled summary of the
milk meonitoring program ot this report (Section 5-E).

Aclivity detected was atiributable 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
station data of authorized radioactive discharges and were within imits permitted by
the: NRC license.

The results and conclusions for each media of the 1991 Radioto,'zal Enviranmonte.
Monitoring Program are contained in Sectir 1 5 of this report. A summary of the
1991 operational environmental data is found in Table 52 and a summary of
rreoperational data (1974-1975) environmental data is found in Table 53.

Examination of effluenis from the Beaver Valley Power S:iation and environmental
media demonstrated compliance with regulations and Station Technical
Specifications.

Sectior 2. RESULTS AND CONCLUSEINS
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Section 3. ENVIRONMENTAL MONITORING CONSIDERATIONS

L3

A. Environmental Quality Control Programs

The Quality Contro! {(QC) Program used for the Beaver Valley Environmenial
Radioactivity Monitoring Program consisted of seven {7) elemerts. It should be
noted that the comparisons made were at very low levels of radipactivity and
cansequently, the activities at these levels are difficull 10 measure. However,
acceptable correlation was achievad in mosl instances as outlined 1n the
discussions and tables which foliow.

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

Thirteen (13) TLDs from the Contractor Laboralory and QC Laboratory . are
co-lecated, replaced quarterly and results compared. The average of the
contractor laboratory and the average of the gually control laboratory agree
within + 7.9% of the mean of all results. This is well within the  “agision of
typical TLD Systems. Summary data of the TLD Monitoring Frogram is
provided in Table 3-1

2. Spit Sample Program (DLC Contractor Laboratory - DLC QC Laboratory)

Samples of surface {river) water and drinking water were routinely sphit and
analyzed by the DLC Contractor Laboratory and the CLC QC Laboratory. In
addition, samples of other media, such as milk, soil, sediment and feedcrop
weare also split with the DLC QC Laboratory.

A summary of results of split water sampies i1s provided in Table 3-2 and
Table 3-3. !n 1989 and 1990 disagreement in surface and drinking gross beta
water ~omples had been noted. Changes in laboratory procedures were made
and in 191 seven of eight split gross beta’s were in agreament and one was
cluse to agreement. Six extra surface and drinning water samples were spln
and processed for gross beta. All meet agreement criteria. Summaries of
milk, sediment and feed/food crop split samples is provided in Table 3-4 and
Table 3-5. Some variation may be expected due to small variations in
duplicate samples, variations n analytical procedures, and n calibration,
source type, etc.

Section 3 ENVIRONMENTAL MONITORING CONSIDERATIONS
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i Table 3-1 Quality Control Data - ComiractorQuality Control Laberatary  Comparison ]
E Trermoluminescent Dosimeters - mRB day |
: TABLE 341 ;
!
QUALITY CONTROL DATA - CONTRACTOR/QUALITY CONTROL LABORATORY
COMPARISON THERMOLUMINESCENT DOSIMETERS - mR/day .
| : 157 QUARTER 2ND QUARTER j
f pie LT - QC oL N E
Location No Contrastor Lab Loceton Ng. | Contrastor l Lab !
| 3 Caso._Dy1 iCas0. by) CasOe Dyl | 10W8Qs Dyl
| 10 o7 048 10 0.4 | I XY
12 pAar 8.7 13 G | 08
14 GAR 0,18 ta 0.4 { 6a7 :
15 P 0.8 15 Last I Lost
A 2 0,16 0.8 | ¥ 0.4 | 87 |
28 347 04w 28 0.1 I 0.17 i
228 0.2 022 ‘ 298 217 | 230 ]
52 008 0,158 32 048 i 018 ;
a5 016 0k 45 08 ’ 0.9 |
46 014 0.18 45 043 013 :
47 0,8 o L 47 0.7 022 I
a8 0.18 o.19 ' 1 48 0.15 4R .‘
51 617 o ! §1 l 045 R i
- J - ; Bt S
i
[ 30 QUARTER L__ STH DUARTER g
4 - e o
[ Pic - @C .; pLe 1 mEeg ]
Location NG, Contracior Lab Locaton N Zontranion Lat .
(Ca%0:« Dy} {CaS0 Dy} Q504 By) {Cas0y Oy -}
W D4 218 0 0.6 X 1
123 e.54 g8 13 {ar 0.8
14 044 (Rt | 14 (i RT3 a0 I
15 LOSt LO%; L] 0a3 0.5 I
22 0.1% 218 14 VRT3 0.2 i
o8 008 0,18 o8 8.7 020
288 T t.23 298 0,20 0. ’
32 8,18 048 2 047 G.32 :
45 9.17 RT a5 0,16 o :
a8 0.14 0.46 a6 0,15 015
&7 o.47 0.20 a7 5,08 0.3
a8 018 ¢.A9 a8 o7 02t !
51 [*AT] 018 51 917 .20 :
ANNUAL ,
oL DL - Q¢
Lelation NO Contractor Lab
(Cas04 Dy} (Cas0. Oy)
10 0.15 0,18 ,
13 0.14 07
" 015 gAT :
s Lost Lost :
27 014 017
o 0.16 019
298 0.19 o2 -
k) 0.6 018 "
45 8.15 0.8 |
48 G413 0.8
47 0.7 .21
[ L4 047 0.13 ;
| 81 618 0,19 :
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‘Table 32 Quality Control Data - -Conmclarmwty Control Laboratory Comparison Spbit Surface

: Water Samples
%
! i . TaBLt 32
' QUALITY CONTROL GATA
co«nmvnn M’" CORTROL LABDRATORY COM'ARIGW BEOT SUREACE WaTER WLES
;  fampiing DLE Contractar D
Wads . Ny  Perwa Lt o1 Lab 1) ‘ N
Surtace Wate Grasy Atoha Janudy <18 opinose | gow
- - Fe—~ " -
spnl < 4.9 SRR ] 1 s
a = : - - 7 ¥
)"[ 7 €14 1% 4 ,"7 1 it i
Dernper g8 AL Bt 1
Sartoce Mawr Grosy Beta JAnGAry 644237 349048 B .
Aped 12408 59486 oem 1]
Ay ) (S S E | . $.5g&57 e
Oetuder R €32 08 o
Surtace Nater  Co80 lanaary oY i < PCul
pre %3 5 A2 P
uty KT g 44 j ey
. Detpber PE] 54,3 pCwA
" Surtace Water o124 Zanuary G4 € 14 i
A £1 g 14 pCirt
Sy P Ty g 4 st
i ‘ Detuvar 4 <18 s
Surtace Water T3 Janigary £53 < e e
] apri £3 <A pC :
July . < |‘ g40 plah
! Cutaber 5t e plun
Surface waler fribm rst Cuane 0630 + 100 319+ 178 Pl
] Campasite
L .
g Quarier 3¢ 70 < 180 pean
Surtace Water Sr89 g Quanter st 508 p0A
Compoatte }
4in Guaner S04 508 BC
y Compasite
Surfaze Water S0 Ing Quarnter L1008 &80 el
Compasite ‘ _
4r Guaner £0.13 508 Gt
Surtace Water L85 20t Quanee € L0 €18 Pt
fmgn Composite
sensitivity :
4 At Quaner Los <30 paunt
anayisis] 7 Composte
: v Extea Spit nmm For Gross m
- Surtace Weter Gross Bela March (&) T 3408 PG
‘ March (8) Sk 3 0A 19208 il
. Masen (€1 44308 L1408 pCiA
(1 uncertainties are Based f COUNIING 1AL Shes and dre spesified At 1he 85% confidence coetiient ' :
* SeeSection 142 ¥
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Tatle 3.3 Cuality Contvrol Data - Cartractor/Quality Control Laboratory Comparison Split Drinking
Water Samples

t

TABLE 3.3

QUALITY CONTROL DATA

CONTRACTORQUALITY CONTROL LABDRATORY COMPARISON §2 7 (R 0pCNG WATER SAMPLES

Wlaea k.’ Analysis ‘:::‘::’ m\.:;:m:'maf } UL‘; ?t i
s;;?;::- 1 Caam Eovruay <60 _sed ot |
May £ 40 €10 (o :
st s 30 < ui ol J
Novemta: ¢ &0 <40 #Cat
D 0% ing Water Cwidd Febiuay £ a0 € 1€ PCaA :
vt Moy 510 e P
August <50 €28 e
Herve e <40 < L€ ol
K g Water Co 50 Fobruary %89 s 4_27 plalt
(e Sy My s 12 <48 P
Bigi: 41 <40 5 53 ';.c....‘.
Novem er 249 L 40 ST A
Srinring Water Gross Aipha Mn € le < ';' o
255 e ) sane 15 g 1.1 BC
Augus) €8 13 pCs
MNovember £ 13 <13 platt
Drioxing Water Gross Bela March issom 20 pCih
mﬁs June 0% 10 2t o088 e
Auguy aERa 1% 08 pCi
Novembe: §£2408 4708 P 1
Prinring Water T ¢ Juacter « 100 <17 aCA A
o Quarter < 100 < 188 POt
- Ex11a Spit Samotes For Gross Geta )
Dnnxing wate: Gross Bew March (Aj 11 #£07 2%+ 04 Gt
March (8) 2007 2,0+ 6.8 pCatt o
March &) 41408 28+ 0.6 plan ':

1) Uncerlantes a7 Dased o counhing SIASHCs 400 ace specilied #t the 35% confidence coefticient
l * ZGee Section 3.4 2
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Tabte :-l Quakty Controt Data - Contractor'Qualty Controi Laboratory Comparison Spli Mk

Samples

*

CQN*R&CTOQJQUAUTT CONTROL LABRCRATORY COMPARISOM SPLIT LK SAVELES

TABLE Si

QUALITY CONTROL DATA

Mesa TRy i B Y i ||
| w281 31991 589 s 13 €04 4 R
' 590 27403 20405 | it
Co60 %30 <4 4 oA
LA % 045 £ 0.2 i ey
Cx-t34 %40 €3 | £
“Ce137 <40 £48 p0iA :
K40 1180 % 120 1165 & 117 Pt
Mok (25) &48.3 Ca-60 - <35 Bisin
1431 & 0.2 £ 6.0 pCi E
CH-134 . <4 po G
Cs3? iy s 4k oGt
K40 “ 1407 £ 98 pCal
Mk 28] 8179 5089 €15 <08 Pl
5 %0 25 £ 0.4 BE0S e
Co-60 €40 s32 pCit
131 008 503 o
Cs 134 $40 549 Bl
Cs-137 € 4.0 €65 i
X 40 1300 4 130 1369 $ 143 pCut
Miik (25) 121781 Co-60 <30 g4 pCalt
(131 <08 502 pCi
Cs134 £ 30 <82 pQut
C34a7 €30 sy PN
.40 1380 $ 140 1250 % 152 Pt

(11 Uncerfamties are Dased on Counting Stalistics ano are pecihia at the 95% confidence coeftcien
3 See Section 3-8,
**  Analysis obtained on gifterent sampie
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Table 3-5 Cuality Contral Data - Contractor/Quality Cantrol Laboratory Comparison Sphit Feed Food
and Sediment Sampies

= 2

TABL 3§
; QUALITY CONTROL DATA
CONTRACTON/GQUALITY CONTROL LABORATORY
TOMPARISON SBLIT FEED. FOOD AND SEDMENT SAMPLES

e e B e T e |
Feas (95 CRrEY Se 7 £94 £0.33 [ pigm igey \
K40 Y 141412 pCugm ary) | |
Co 80 €003 £0047 | plugm dry) | h
-3¢ S04 | £ 9,933 ‘ pCigm ey ] I
Cs-134 <003 { < 0.03 | PCgm tavyl i
ST < 0,03 $0233 | pCugmioy) |
Feed (25) 6189 S0 (.067 & 007 | D.0s $ 0,007 l pCigm 1ary) j !
Fooa (10 82091 K 40 2894028 | 1813020 | pCogmiwel | i
Co 80 £0008 | 00t | phogmiwet | !
T 0,02 S0011 | eCigm iwe | :
s = 0,008 < 0,010 pCigm (wet; ‘
- Cs a7 £ 0,008 0011 | pCugm iwst) !
= Sesiment (A Rl =8 4 Gross Aipha 130 ¢ 60 1648 £ 442 | pr'e,-!'w Tyt :
F ‘- Gross Beta | 370430 255 £ 251 | pCugm oy ;'
%'_.f} 589 T < 0,018 pCugm (dryi i
E: $1.90 s 0029 % 0022 4 0.007 | pCuigm (ary) !
I Co 58 0,743 4 0,001 0.91 ¢ 0,088 pCygm (@Y1 | :
Co-60 242 2 L4 280 2 0% plaigm (orvy !
Ce- 104 < 007 < .05« pCvigm iaryi |
g sy 0177 ¢ 007 0.24 4 0,061 pCigm tary )| !
'_ : Ra 226 184 £ 0.87 339 ¢ 087 pCugm (ary) :
K40 127 %13 1286 4 085 | pCugm tary) ‘
i 11 Uncerlamtes aré Dased on Counting Stalishics ang are specihied at (he 95% conhaence coemoient ;

s ' See Secuon 3.8
, | 't Gnalywis obtaned on aifterer. sampie '.
I |
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3. DLC QC iaboratory Program

‘I':l ‘ Spised gamples preparad by DLC QC Laboratory were routinoly submitted 10
[y ' the Contractor Laboratory for analysis. Table 3-6 (water) and Table 37 (milk)
provide data from this portion of the QC Program.

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

Duplicate air particulate and charcoal fillers (radiowodine) samples were
collectsd at Location =30 and compared during the year on a weekly basis
Comparison of particulate and charcoal samples alternated from week 1o week.
Cuplicate monthly air particulate fiters, composited from the weekly air
particulate fiiters, were analyzed 6 months out of the year for gamma activity.
Duplicate quarterly air particulate fiters. composited from the weekly air
particulate fiters, were analyzed for Sr-83 and Sr-90 activity for each quarner of
the year. Table 3-8, Table 3-% and Table 3-10 provides data for this portion of
o the QC program,

e e L e i e i S

5. Contractor and QT Laboratory - Internal QC Program

.

¥

If The Contractor and QC Laboratory maintained their own QC Program which
Lol e included participation in the Environmental Protection Agency - Environmenial
b Monitoring Safety Laboratory (EPA - EMSL) Interlaboratary Cross Check
f-‘ : Program. This cross check program indicated that the Contractor and QC
_ Laboratory resulls were in agreement with EPA EMSL. See Appendix | and |l
: DLC also audited the Contractor and QC Laboratory and determined that ]
S internal QC practices were in effect and that procedures and laboratory -
L analytical technigues conformed to approved DLC procedures.

i 6. Spe..al QC Program ('DLC Contractor Laboratory - Independent Laboratory -
DLC QC Laboratory)

Milk and water samples were prepared by an Ind.endent Laboratory This
included low level spiking of specified nuclides. The prepared samples were
split three ways and analyzed by the DLC-QC Laboratory and Independent
Laboratory as well as the Contractor Laboratory. A summary of resulls of this
portion of the QC program is provided n Table 3-11. Contractor
non-comparison with the Independent Laboratory for 1-131 in water provided in
Table 3-11 and Sr-89-90 in milk provided in Table 3-12 is discussed in the
following paragraphs.
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AT Tre contractor laboratory 1131 in water results were noted to have a low bias
S R compared to the independent and the QC laboratory for sample spikes
e ‘ produced by the independent laboratory. All laboratory work and calculations !
EresEny for these 1131 samples were verilied by the contractor. This low bias had not
el been observed in the previous year and no known changes which could effect
, results had been made in the laboratories or procedures, Essentially the same
e procedure is used by the contractor for both milk and water samplies and in ‘
TSV 1991 ail milk samples for 11131 produced by the independent laboratory and
analyzed by the contractor me! agreement criteria.  Aiso in 1991, agreement
was obtained in spike samples produced by the QC laboratory for 1-131 in water
and milk with one exception where the contractor result was high rather than
low. The most probable cause of the low bias in 1-131 results by the cantractor
is differences in the sample preservation of the independent laboratory
prepared spike compared to routine samples and/or QC laboratory prepared
spikes. Such & bias would not effect routine sampie resuits. In 1992 a different
vendor will supply the indepandent laboratory spike samples and the contracior
has also re«ssuad (for other reasons) the analytcal procedure lor woding in
waler. Resulls of lodine in water spikes will be followed closaly in 1992 to
obtain resolution of any cortinued bias,

R I T — R —————

The contractor laboratory obtained background results for Struntium 89 and 9b
on two spiked milk sam les (52-259 and 59-26Q) prepared by the independent
laboratory. The independent laboralory stated the split samples were made
from ore baich and tha! no preservalives were used. Ailthough the spli
samples were nol treated in the same manner as rouline samples (bisulfite
adgdrion) no previous problems had been ooserved. Gamma aclivities present
in the sample were comparable between laboratorie.. Aithough the contractor
laboratory did not oblain comparison for Sr 89-90 for the abo.a samples
provided by the independent laboratory, in the same time ~eriod comparisons
were obtained for Sr 83-80 in milk on samples provided by the QC laboratory ;
! and also by 'he EPA Interlaboratory Cross Check Prograim. Agreement was :
obtained between the contractor and independent laboratories for Sr 83-90 in 1
milk on the last scheduled sample of the year {52-261) and also on a speciaily
arranged extra sample (52-261-A). It remains unclear whett r the discrepancy ‘
_ in Sr 89-90 resufts were due o the sample provided on the analysis performed.
e in the following year, a different vendor will supply the independent laboratory
spike samples and the contractor has aiso made a procedure revision, The
comparison of Strontium 89-80 in milk will be followed closely in 1992, ‘
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Table 34 Quality Contrel Data « Contractot’Quality Control Laboratory Comparison
Samples

Duguesne Light Company
1991 Annual Radiologicai Environmental Report

Spiked Water

TASLE 3-6

QUALITY CONTROL DATA

CONTRACTOR/QUALITY CONTROL
LABORATORY COMPARISON SPIKED WATER SAMPLES

b e . et v

|

P - N s S el B
=g R

=il

o A T R A A 1‘-.
- i - g

W e TR e T e

|
oLC f
Sample Identification Sample DLC - QC - '
] . Contractor . Units
Date | No. Analysis 1 Lab (1) Lab (1) | {
31291 | WIS S8 | 2743 18815 | pCit |
$-90 | 16541 160408 | pCul |
4-24-91 W-76 131 56 + 1.0 565+ 17 | poii |
4-24-91 W-77 Co80 | 152#21 164222 | pCil |
Cs-134 | 188%24 2825 | pCit |
Cs-137 242424 250424 | pCi J
4-24-91 W-78 H-3 4000 4 100 | 4027+ 188 | pCill |
6-28-91 W-79 Gross 52412 74407 | pCui |
Alpha |
Gross 93 4 1.1 1Hog0r | pcinn |
Beta 3
10-22-91 W-80 Sr-89 - F I 27469 | pCii |
$1-90 15 4 1.0 M7 414 pCirl |
10-22-91 W-81 1-131 18410 191407 | oCil |
10-22-91 W-82 Co-60 215% 22 26427 pCifl |
Cs-134 162416 155418 pCint |
Cs-137 187418 1754 2.1 pCi/l
10-22-91 W-83 H-3 4900 + 100 4639 + 137 pCifl
-
12-19-91 W-84 Gross 7415 624086 pCvI
Alpha pCit |
Gross 120410 11.0%£07 : !
Beta . :
1) Uncertainties are based on counting statistics and are specified at the 95%
confidence coefficient,

i
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Tabie 3.7 Quabty Control Data - Contractor Quality Control Laberatory Comparison Spiked Milk
Samg a5
TABLE 3.7
QUALITY CONTROL DATA
CONTRACTOR/QUALITY CONTROL
LABORATORY COMPARISON SPIKED MILK SAMPLES
[ - pLe T
Sample | Identification | Sampie OLC - QC
: , Contractor Units
Date No. Analysis Lab (1) Lab (1)
1-31-1 Mi-33 $r-89 20 4 5 207433 | pCi
Sr-90 &+ 1 190+ 14 pCiil
Cs-134 174440 2217 pCiA
Cs-137 252+ 40 261 +186 pCirl
K-40 1300 4 130 1280 4 40 pCill
i 2-11-91 M!-34 131 B+10 407 £18 pCilt
| 4-24-91 MI-35 14131 44410 4804 08 pCi/l
Cs-134 177442 192+ 20 gCift
Cs-137 21448 28+22 pCi/|
K40 1260 + 130 1320 + 57 pCitl
7-31-91 Mi-36 Sr-89 280+ 20 281421 pCi/l
$r-80 110410 116+ 0.7 pCill
1-131 48020 144419 pCifl
Cs-134 <30 £18 pCil
Cs-137 336+ 40 343430 pCi/l
K-40 719 4 72 875 + 45 pCill
10-22-91 MI-37 1131 2210 238+ 32 pCi/l
Cs-134 197 £ 50 228+28 pCil
% Cs-137 338+ 54 383430 pCi/l
i K-40 1230 £ 120 1233 £ 53 pCill
{1} Uncertainties are based on coun!'ing statistics and are specified at the 95%
confidence coefficient,
*  See Section 3-8
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Table 39 CQuaity Conirol Data - Contracter'Quaiity Control Laboratory Comparson Spid A

Partiaulate Samples igamma)

l,_ L a—— R .

TABLE 3.9 |
i

| QUALITY CONTROL DATA !

~ CONTRACTOR/QUALITY CONTRUL LABORATORY ‘.
COMPARISON SPLIT AIR PARTICULATE SAMPLES (GAMMA) ;

- | DLC - Contractor | OLC - QC el
Sample Date Nuclide Lab (1) | | Lab (1)
g7 009340009 | 00472001
: January P R
| Others LLD | LLD
Be-7 013 ¢ 0014 | 00 017 |
I March - : - e —d
Othars LLD L LD
Be-7 0.074 £ 0.007 0086 ¢ 0.024
May . " -
Others LLD LLD
Be.7 0138 ¢ 0014 0.103 ¢ 0.626
July b v o iee . S
Others LLD LLD
Be-7 0005 £ 0010 0.07¢ ¢ 0.028
Seplember i S
Others LLD | LuD
Be-7 0100 010 0075 ¢ 0.031
T 20 075 £ 0.03
Others LLD LLD
(1) Uncertainties are based on couming stalistics and are specidied al the 95%
canfidence coelficient
LLD - Lower Limit of Detection
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Duquesne Light Company
1091 Annual Radiological Environmertal Repornt

Table 3:10 Quatty Control Dats « Contractt/Quality Control Laboratory Comparison Split Sr-89 80

TABLE 310 . . s

QUALITY CONTROL DATA
CONTRACTOR/QUALITY CONTROL LABORATORY
| COMPARISON SPLIT SR-89, 90 COMPOSITE SAMPLES
: DLC - Contractor DLC - QC
: 181 Quarter Sr-89 £ £.0001 < 0.0003
r Composite $1-90  0.0001 % 0.0003
i 2nd Quarter Sr-89 S 0.0013 s OOWS
" Composite $r-90 < 0.00014 < 0.0003
; 3rd Quarter 5r-89 % 000091 S 00004
L, Composite $r-90 < 000016 < 0.C002
o :
" ath Quarter $r-89 < 0.00027 < 00004
E-_ Compaosite $r-90 £000007 | 00004
1‘ | (1) Uncertainties are based on counting statistics and are speciied al the 95%
lF _ confidence coefficient,
['.
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Table 311 Quality Centrol Data : Independent Laboratory/ContractiorQuiliy Comtrol Laboratory

Comparnison Spiked Water Samples

TABLE 311 i J
| QUALITY CONTROL DATA i
INDEPENDENT LABORATORY/CONTRACTOR/QUALITY |
CONTROL LABORATORY COMPARISON SPIKED WATER SAMPLES .
Sampie T 19entiheation Sampie mdependent | o G L BlC Gc |
Date | wo Anaiyres Lab (1) (28 l LAy
1 5 W gl | ta3gas pr-
8090 weoh Wwegl | wsgor |
2591 53310 BT 70402 50402 | ATg0é |
| Co 14 Y wigbs | T gl |
L5137 g3 8.5 g 4 Neghs |
g 82312 "3 1960 § W 200 # 400 Woew |
508 .2 4 1.5 150 & 40 g
= 104 $ 05 7.6 ¢ 50 wagda |
40w $3313 13 13,7 $ 0.2 14 g A0 heis |
Ce 187 wogd | agad Hegld |
7 _ v Co-60 WOgA0 | NI gaa 1554086 |
430 @ 8334 "3 1840 § 90 2000 ¢ 100 b g 48 |
5 4 6% 13 0% 40 YTEC
% % Wig 0 120 4 1.0 IaAg0s |
&89 53118 134 110%03 a5 & 20 s8¢0z |
Mn 54 MO g a0 IS rTe Mrga8 |
Cs187 17,0 4 40 110§ 40 neg e |
8691 83 118 P 1800 ¢ 100 1400 4 1V L
189 15,1 4 1.2 1%0% 10 Nagid |
S %0 143410 10 g 10 TR
10294 s2-37 RELD 200 ¢ 0.3 74 ¢ 200 wraor |

Cs137 140 $ 30 174 ¢ 39 18058
Co80 10.0 ¢ 40 80 % 2.9 127458 |
19:2091 53 218 " 100 ¢ 70 200 g W recg 80 |
(1) Uncertaities ac¢ Dased on counting Stalistits ana are reported at ine 857 conhaence coethcimnt 1
" See Sections 3A8 wne 38 |
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Duquesne Light Company
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“aty 0 Quaity Contrpl Data - ingependent Laboratory Contractor Quatity Control Labor story
Comparison Spiked Wik Samples
TABLE 312 -
QUALITY CONTROL DATA
INDEPENDENT LABORATORY/CONTRACTOR/QUALITY
CONTROL LABORATORY COMPARISON SPIKED MILK SAMPLES |
 sampe laentitication Sampie ingepengent | o BLE e | BLe - oC |
Date No Analyses Lab (1) Lab (1)
| LAB (1) |
| st 40 107 # 1.2 lagan cegun |
& % 12.5 $ 08 A0 £ 1.0 30 ¢ U8
131 9.0 ¢ (3 1704 10 205409
PETY 52 758 2 g $
¥ Cu 144 90440 6460 WY g0
' G4y BOg a0 Mg 44 202 4 0.7
.40 10 ¢ %0 g 0 1257 $ 04 |
; Sr-89 1o g2 § 18 wagis |
P R Wig0s 085 2 0.2 133 ¢ 13
£ i3 1000 AR 5 178 4 1.9
&30 9 52 289 $ 2 :.
Co1ad 160 4 20 50 4 A7 W22
: €y 137 120 ¢ 20 196 g AT TR
L‘ K40 1220 ¢ %0 1350 ¢ 100 1940 4 b
¥ S8y 25413 s o’ e 20
E S 40 1420 T LALY 124 208
: A 144 20 Neges eg 10
e 52200 - ik -
b Co A 2ag3 121 g a7 Bwrges !
£ T Wgs 10428 123420 |
l % 40 1160 4 @0 123¢ ¢ 120 264 $ 60 |
i 5089 120 # 2.0 130 ¢ 2.0 10424
l| p
;‘- . 51w 150 ¢ 1.0 13.0 4 1.0 048 ¢ 08
) R 152 403 100 $ 1.0 110408
ol 192981 52.201 : : $ :
3 Cs 134 10 ¢ 30 16.7 ¢ 4.8 121460 |
. Ce 147 190 4 30 166 $ 40 120 1A
!5. K40 o 1290 ¢ 130 1284 § 14
i, o 89 130 & 2.0 230 ¢ 2.0 TR
e 12Ar 52 2614 - 22 -4 .
s , Sr-00 103 ¢ 6.7 12,0410 10,7 $02
l’é L (1] Unceriaimiies are hased on counting Statialics and are based on the §5% contdence coet cient
E ' Soe Sectons 346 and 3.8
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B e e L S e e (O
ERiE s i g Y
1 r

: t 346 Secton 3 ENVIRONMENTAL MONITORING CONSIDERATIONS

N R I R e N,




] T e = ",

P TR T

L “"oostdels mm  ss . Eaehiessm wie m u shiln aaeanllls s leeclnl Y olauaaenhe e Tiaie R -Call

Duguesne Light Company
1981 Annuatl Radiological Environmental Report

7. Pennsylvania Department of Environmeantal Resources Program

The Pennsylvania Department of Environmental Resources (PDER) also
conducied a survelllance program in the vicinity of the site. Samples of an,
fiver water. donking waler, sediment, milk, vegetation, Lish and radiation
monitornng are inciuded in thair program. Comparison of results also indicated
agreemant between the POER Laboratory and the Duguesne Light Company
Contracior Laboratory.

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

The spit and spiked sample program indicates that the Contractor and QC
Laboratory are generally performing satisfactorily in accordance with “Critenia for
Camparing Analyti:al Measurements from NRC Compliance Glfice ™ In additian, an
independent laboratory 8 used 1o supplement the regular program. Compansons
between the ndependent, QC and Contractor laboratories are generally acceptable
and demonstrate a satisfactory performance by the DLC contractor. All media wore
found 10 be in agraement in accordance with NRC criteria as listed i Inspechion
Guidance B84750-03 dated 12/04/90 with the exception of those media in Table 3-2
through Table 312 identdiad with an asterisk (*}

Based on all available QC data and the data from the Contiactor and QC
Laboratory's internal EPA Interlaboratory Cross Check Program, the Envirenmenta
Monitoring Program for 1991 is acceptable with respect to both accuracy and
measurement.

C. Standard Requirements and Limitations for Radiological 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
controlled to ensure that imits set by Federal or Stale governments are not
exceeded. |n addition, self-imposed limits have been established to further hmit
discharges 1o the environment,

Beave: Valley Power Station is subject to ragulations which include the Code of
Federal Regulations 10 CFR (Energy) Pennsylvania Department of Environmental

Resources (PDER) Industiial Waste Permit 2473211, Gaseocus Discharge Permit

#04-306-001, PA Code - Title 24, Part |, Ohio River Valley Water Sanitation
Commission (ORSANCOQ) Standards No. 1-70 and 270, Environmental Protection
Agency (EPA), National Pollution Discharge Elimination (NPDES) Permit #0025618,
and the Beaver Valley Power Station Technical Specifications.

'
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!
!
l

Reporting Levels
A report $ required 10 be submilted 10 the Nuclear Regulatory Commission when
the level of radicactivily in an envirgnmental sampling medwm exceeds the Limits
spectied in the Beaver Valley Power Stabon Tectinical Specifications when
averaged over any calendar quarter. Also, when mote than one of the radionuclides
are detecled in the sampling medium, this report shail be submitted 4.

.' Concentration (1) & Concentration (2) ... 210

Limit Level (1) Limit Level (2) -

I

i There were no analytical results ol environmental samples during 1981 which

exceeded Beaver Valley Power Station reporting levels,

i e ul Yy B u '] 0 ®™-=
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s
_ Section 4. MONITORING EFFLUENTS
=
A. Monitoring of Liquid Effiuents
1 Description of Ligud Effluents at the Beaver Valley Power Station
)
4 Most of the water required for the operation of the Beaver Valley station s taken
: from the Ohio River, and returned 10 the river, used for make 1p 1o vanous p.am
, systems, consumed by staticn personnel, or dhscharged via a sanilary wasle
: gystem, In addition, small amounts of well water and hquid effluents are
'_ discharged to the Ohio River using discharge points shown in Figure 4.1 :
1 Figure 4.2 Figure 43, Figure 44 and Figure 4-5 are schematic diaprams of ‘
higuid Nlow paths lor the Beaver Valley Power Station, |
?’.
-_ 2 Effluent Treatment, Sampling, and Analylical Procedurgs :
2 |
See Tav'e 4. |
] :
| 3. Results of Liquid Effiuent Discharge to the Enviranment
|
:
See Table 4.2, l
- l
:
‘\
J \
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Figure 48 Una 2 Liguid Woste System
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Tatie 4.4 Eivent Treatmen! Samplag and Analytical Proredures - Beaver Valiey

[ ! TABLE 41 k- i ]
EFFLUENT TREATMENT, SAMPLING AND |
ANALYTICAL PROCEDURES - BEAVER VALLEY }
Treatment, Sampling and/or —T Standard and/or Analytical
SMuent Type Monitoring ! Procedures
- . O - - p—
Steam Recycled or dwecied to i discharged, procedures {
System | Radwaste System for | adhere to Technical
| Blowdown J' discharge. . Specilications
| Radioactive Effiuents shall not exceed l Procedures achere to 1
Waste values specified a the ‘ requirements of Technical f
. Technical Specifications. All Specifications, ‘
discharges are performed in | |
accordance with the Offsite i |
Dose Caloulation Manual |
| oDewm). | x

Table 4.2 Results of Liguid Effiuent Discharges 1o the Environment - Beaver Valley

‘ TABLE 4-2 |
|
| RESULTS OF LIQUID EFFLUENT |

DISCHARGES TO THE CNVIRONMENT - BEAVER VALLEY

Effluent Type Resuits for 1991 1
- -1
Steam Systam The Steam System Blowdown was recycled.
Biowdown
! Radwactive Routine planned releases of liquid effluents from the
Waste Liquids | Beaver Valley Power Station were released in accordance

with conditions noted in Section 3/4.11.1 of the Technical
Specifications for Units 1 and 2 and no imits were
exceeded These values have baen reported in the Beaver
Valley Power Station Semi-annual Radioactive Effluent
Release Reports for 1981,

Sagtion & MONITORING EFFLUENTS
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B. Monitoring of Atmospheric Effluents

1

Section 4 MONITORING EFFLUENTS

Description of Atmospheric Effluent Sources

Beaver Valley Power Station (Units 1 and 2)

The Beaver Valley Power Stahion identities isotopes according to the Technical
Specitications and Regulatory Guide 1.21. Prior 1o waste gas decay tank batch
releases and comtainment purge releases, an analysis ol the principal gamma
emitters is performed. The principal gamma emitters (nclude noble gases,
iwodines, and particulates. Figure 4-6 shows the gaseous radwaste svstem af
Beaver Valley Power Station

The environmental gaseous release points also require specilic nuchde
idemification. These points include

a. Unitt ' Release Points:

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

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

b, Unit 2 Release Poimts,

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.

3) The Condensate Polishing Building Vent located on top of the Unit 2
Condensate Polishing Bullding.

4) The Waste Gas Storage Vaull Ven! located on top of the Unnt 2
Decontamination Building.

5) The Decontarmination Building Vent located on top of the Unit 2
Decontamination Buiiding.

c. Unit 1 and Unit 2 shared release points,
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 isotepes and Iritium, Weekly continuous samples are obtained on filter
paper ard charcoal cartridges. The filter papers are analyzed for particulate
gamma emitting sotopes and gross alpha. Composites of the filter papers are
aralyzed monthly for §r-89 and $r-90. The charcoal cartridges are analyzed for
1-131, 1-133 and 1-135,

Figure 4-7 shows these gaseous release points.
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Atmospheric Effluent Treatment and Sampling

Boaver Valley Power Station (Units 1 and 2)

Radivactive gases enter the gaseous waste disposal system tram the degasilier
vent chiller of the boron recovery system, and are directod 10 the gaseous waste
charcoal delay subsystem upstream of the overhead gas compressor where the
gas is chilled 10 condense most of the water vapor, Gases from the gegasitier
vem chillers comtain primarily hydrogen and water vapor. A small amoum ol
nitrogen and radioisotores consisting of noble gases, particulates and
ragioodings are also prosent in the eight continuous vedtidation gystem
pathways,

The overhead gas compressor directs the radioactive gas stream 10 a gas surge
tank. Gas 15 periodically transterred from the Unit 1 or Unit 2 surge tank 1o one
ol the three (3) decay tanks at Unit 1 or one of the seven (7) decay tanks af Unit
2. Alter the ¢acay tanks are sampled and authorization obtained 1or discharge.
the flow of the waste gase - from the decay tanks (2 scim) is recorded and
rapidly diluted with about 1000 scim of awr in order to dilute hydrogen and
radicactive effluent concentration, The gases are then combined with nitrogen
purge from the oxygen analyzars. caiibration gas from the axygen anaiyzers, the
main condenser air ejecior exhaust, the containment vucuum 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 manitor. The
mixture is ‘hen filtered through wvoe of the gaseous waste disposal filters, each
of which consists of a charcoal bed and a high efficiency filter. The filtered
gaues are then discharged by une 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 siream are monitored continuously.

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

During & shutdown period after 'he Unit 1 or Unit 2 containment has been
sampled and the activity levels determined, purging may commence thiough the
Ventilation Vent located on top of the Auxiliary Building or the Supplementary
weak Collection and Release System (SLCRS) Vent located on top of 112 Reactor
Containment Buiiding or the Process Vent located on top of the Cooling Tower.

Areas in the Unit 1 Auxiliary Building (subject 10 radioaclive contamination) are
mentored for radioactivily prior 1o entering the common Ventilation Vent. These
individual radiation monitors aid in identifying any sources of cantaminated air.
The Ventilation Vent is also monitored continuously by several redundant
channeis of the Radiation Monitoring System (RMS) and is sampled periodically.
Upon & high activity alarm, automatic dampers divert the system's exhaust ar

stream through one of the main fiter banks in the Supplementary Leak

Collection and Release System (SLCRS) and to the SLCRS Vent

Sectran 4. MONITORING BEFLLENTS . 4-11
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Arpds m the Unit 2 Auxiliary Bullding (subject to radioaciive contaminahon) are
monitored Tor  rpd.oactivity prior 1o entering the fitler banks for the
Sapplementary veak Collection and Release System (SLCRS) ! ant. This system
s samp’sd perwotically for determination of radicactive matenal and s
monitored coat.nuously by other channels of the Digital Radiation Maonttoring
System (DRMSR ),

Cach Unit 1 and Unit 2 Lher bank consists of roughing hilters, charcoal titers and
pleated a'ass fiber type HEPA filers. The roughing filters remove \arge
particulates 1g prevemt excessive pressure drap buldup on the charcoal and
HEPA liltlers. The chavcoel lifters are «ilective for radioactive wodine removal and
ow HEPA Lilars remove particulates ana charcosl fines,

Relegase porrts for Lal 1 and Unit 2 of the Beaver Valley Power Station are
shows in Fuipuire 4-7,

See Table 4.3 tor Radioactive Caseous Waste Sampling 8w Analysis Program.
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TABLE NOTATION

The Lower Limit of Detect:on (LLD).

When reactor coolant system activity exceeds the imits stated in the BVPS
Technical Specdication, analyses shall be performed once every 24 houts
during startup. shutdown and 25% load changes and 72 hours after achieving
the maumum steady slate power operation unless continuous momitoring s
provided.

¥ _' ¢. Tritium grab samples shail be taken at least once per 24 hours (from the
'y “pProprigle ventilalion reipace path) when the refueling canal is llooded

,J: d. Samples shall be changed at least once per 7 days ard analyses shall he
o completed within 48 hours after changing (or alter removal lrom sampler)
.. Sampling and analyses shall also be performed at least once per 24 hours,
during startup, shutdown and 25%; load changes and 72 hours alter achieving
the maxmum steady state power operation when RCS activity exceeds the
linits stated in the Technical Specification unless continuous monitoring s
provided. When samples collected for 24 hours are analyred. the
corresponding LLD's may be increased by a factor of 10.

e Tritium grab samples shall be taken & least once per 7 days from the
venlilation exhaust from the spent fuel pool area, whenever spent tual 18 in the
spent luel pool,

f.  The average ratio of the sample flow rale to the sampled stream low rate shall
be known for the time period covered by each dose or dose rate calculation
rade in accoidance with the BYPS Technica!l Specilication.

9 The principal gamma emitters for which the LLD specificatton will apply are
exclysively the following radionuchider: Kr-87 Kr-88 Xe-«123, Xe-133m. Xe-135
and Xe-138 for gaseous emissions and Mn 54, Fe-59 Co-58 Co-60, Zn-€S.
Mo-99, Cs-134, Cs<157, Ce-1a1, and Ce+144 tor particulate emissions. This list
does nol mean that only these nucldes are 1o be detecled and reported. Other
peaks which are meacurable and identitiable, together with the above nuchdes,
shall also be ientitied and reponted Huclides which are below the LLD for the
analyses should rot be reponed as being present at the LLD level for tha:
ruclide. When unusual circumstances result in LLD's highet than required, the
reasons shall be documented in the semi-annual effluent report.

t.  Only when release path is in use
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i 3 Results

~ M Beaver Valley Power S1ation

i Gaseous elliuents from the Beaver Valley Power Statiorn were released n
accordance with conditions ndted in Section 34112 of the Technical
Speciications. No limits were exceeded. These values have beon reported n
] the Beaver Valley Power Station SemcAnnual Radpactive Effluent Release
p Reports for 1991

r'f: C. Solid Waste Disposal at the Beaver Valley Power Station

During Beaver Valley Power Station normal operations and periodic mamtenance,
small guantiies vl solid radwwactive waste materials were generaled such as
y contaminated rags. paper. plastics, fhilters, spent ion-exchange resing.  and
miscetaneous tools and eguipment. These were disposed of as solid radivactive
N _ wasle.

The services of oflsie vendors were used IC segregale, incinerate, and
super-compact the waste, At the Beaver Valley Power Station, the compactable

]

: wasles are segregated and the capability exists to compress the waste in 55-gallon

. dryms 1o minimize disposal volumes. The waste s shipped for disposal al a

Fie- commercial radioactive material burial site licensed by the Nuclear Regulatory
Caminission (NRC) or a state under agreement with the NRC. No radivactive waste
maenal ¢ buried at the Beaver Valley Power Station site, :

All containars used for packaging. transport, and disposal ol radivactive materials
met the requirements of the United States Department of Transportation (DOT) and
the Nuclear Regulatory Commission (NRC). Shipments offsite were made
accordance with DOT and NRC regulations. Figure 4-8 depicts solid waste handling

e al the site.

|

<

he ) Al Beaver Valley Powsr Station approximately 8,155 cubie feetl ol radioactive solid
‘i waste was bunied offsite in 1991, The forty-six (48] shupments camamed a total

2 activity of 1080 curies.
Industrial solid wastes were coliected in portable bins, and removed ta an approved

ofisite burial ground. No burning or burial of wastes was conducted at the Beaver
Valley Power Station site. :

Sechon 4. MONITORNG EFFLUENTS
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Section 5. ENVIRONMENTAL MONITORING PROGRAM

A. Environmental Radioactivity Monitoring Program

1. Program Description

The program consists of manitoring water, air, o, river bottoms. vegelalion and
foodcrops, cows milk, ambyent radiation leveis in areas surrounding the site, and
quatic life as summanzed in Table 51, Funther description of each poftich of
the program (Sampling Methods of Sampie Analysis, Discussion and Results
are included in parts 5-B through 5-1 of this report

5-B - Air Monitoring

5C - Sediments and Soils Monitoring

5D - Vegetation and Foodcrops

5-E - Cows Milk

5-F - Environmental Radiatior. Montoring

5-G - Fish

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

5-1 ~ Estimates of Radiation Dose to A 'n

Section § ENVIRONMENTAL MONITORING PROGRAYM 541
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Table 51 Radological Environmental Mondoring Program
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: TABLE 51

y.;* RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (continued)

.

il Notes:

5

3 (al Control sample station: These are locations which are presumed 1o be outside
i the intluence of plant effluents,

s

g {b) Typical LLD's for Gamn'a Spectrometry are shown in Table 5-4

.';.' (e} Particulale samples are not counted for 2 .4 hours afer filter change. Parform
ib.* gamma isolopic analysis on each sample when gross beta is > 10 times the
s yearly mean of control samples.

r (d) Analysis composites are weil 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

" {i, Weekly mi'k car. ple trom Searight's Dairy is analyzed for 1-131 only

[ {g) Milk samples are collected b.-weekly when animals are in pasture and monthiy
|. at other times. [Assume Ap: il - October for grazing season (pasture).”

' {th) The milk samples from Brunton's and Nicol’s are colle~ted once per month

. ,

bl {1). The fish samples will contain whatever species are availabie I the available
E sample size permils, then the sample will be separated according i0 species
Fi " and compositing will provide one sample of each species. If the avalable size
; is too small to make separation by species practical, then edible parts of ail
b fish in the sample will be mixed to give one sample.

! (}) Composite samples are collected at intervals not exceeding 2 hours at
i locations 49.1 and 2.1. Waekly grab samples are obtained at locations 49 and
- 2A. A weekly grab sample is also obtained from daily composited grab
‘ samples obta ed by the water treatment plant operator at location 5.

o

b - {k} Two (2) TLDs are collected quarterly and annually from each monitoring
i‘.:: location.

F Additional Notes:

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

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

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

3

]
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Summary of Results

All results of this monitoring program are summarized in Table 52 This table
is prepared in the formal specified by NRC Regulatory Guide 4.8 and 'n
accordance with Beaver Valley Power Station Operating License, (Appendix A,
Technical Specitications). Summaries of results of analysis of each media are
discussed in Sections 5-B through 5-H and an assessment of radiation doces are
found 0 Section 5. Table 53 summarizes Beaver Valley Power Station
precperational ranges for the various sampling media during the years 1974 and
1975, Companisons of preoperational data with operational data indicate the
ranges of values are generally in good agreement for both pericds of lime,

Activity detected was altributed to naturally occurrirg radionuchdes, BVPS
ellluents. medical procedures, previous nuclear weapons tests or to the normal
statistical tiuctuation for activities near the lower lunit of detection (LLD)

The cenclusion from ali program data is that the operation of the Beaver Valiey
Power Station has resulted in insignificant changes 10 the envirgnment.

Quality Contro! Program

The Quality Control Program implemented by Duquesne Light Company to
assure reliable performance by the DLC contractor and the supporting QC data
are presented and discussed in Section 3 of this report. The lower Umits of
detection for various analysis for each madia monitored by this program by the
DLC Contractor Laboratory are provided in Table 52 and in _able 54

86  Sectons ENVIRONMENTAL MONITORING PROGRAM




Name of Factis, & Valiey Power Station Unit | and 2 Docket No. 50 3347507412
Location .. racility Beaver, Penpsylvania Reporiing Pertod  Anpual (993
{County. State)
Medium of Pathway T !ll:u lecations | o
- Location with Highest  Annnal Mean Conteol Locations  Nonsoutine
of Analysis  Detection ** Mean Name **Mean () “*Mean (1) Reported
{Unit_of Measuremeni) Performed **Range Distance and Directions **Range ~ ** a Measisgement s *=*
Wetrton, Ne. a4
Alr Particulate Gross {520) 25 16:520/52 A2, Midland, PA 52754 16152/752) ]
and Radiolodine Heta 5.0-29) 08 mi NW 166 29 57 28
X103 pCy/Cu M) Sr 89 (40) 5 up
Sr 90 {40} 02 up
1 131(520) 40 uon
Gamma {120)
Be 7 40 105(120/ 1204 28, Sherman s Doviry LIOU 2702 104412/12) o
159 151 87 m N HB5 151) (59 1249
K 30 20 20013/120y 27. Brunton s Datry 2610/ 2640871 ]
8.2 44) 62 mi SE i1 a4y
Others Table VA ue

WINIANONIANT  § oidas

T Nowminal Lower Limi of [hetectbon 1LY

WYEOOUs ONIBOLINOIN

L5

** Mean and range based upon detectable mrasurements anly  Fraction of deirctable measuremenis of spee et e st b5 gt sted i poarenthese s i)
* 2 Nonroutine reported measurements are defined 1o Regudatory Giade 4 B 0. cnslics 19751 and the Beaver Vaiboy oo s St St alnaris
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Montgomery Dam No 49
Fish Gamma (9
pC1/g K 40 6.05 3.019/9) 2A. BVPS Discharge 1 015/5) 3 044 /43 o
fwet weight) 2337 D2 0uW 2337 *33%
Others  Table VA un

" Nominal Uower Timit of Deteriion TOIDT , e ) e
** Mran and range based upon detectable measarrnents only  Fraction of deteciabile measarements ot spociiod bostions st sted W poresthes « 1)
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{Unit of Measuremeni) Perforined (LLDY “*Range Distance ané Directions **Range **Ra Measurements* =
Wetrton, Noo a4 '
Food and Garden 1131 (4} 0.006 up
Crops (pCi/g)
(wet weight)) Camms (4)
K 40 05 20(4/4) 10, Shippingport Boro 2 641/ 1} L6/ 0 0
(1426 08 mt ENE
Others Tabie VA uon

* Nominal Lower Limit of Detertion L1}

** Mean and rarge based upor: deteciable measurements anly  Fraction of detectable measvrcments a1 spectfled b ations i Cadbeatest i parenthicses (1)
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rJ
and  Lower Limit Numbes of
Mediam of Pathway  Total Nuraber  of Al Indicator Localions Lecation with Highcst Annual Meay  Controf Locations  Nooroutine
Sampled of Anabv=is Detection ** Mean () Name **Mean ) “*Mean ) Repogted
JUnit of Measurement) Perfornied {LiD) **Hange Distance and Directions **Range “*Range Measurements***
Dirinking 1-13% (157 05 0.481477157 04, Midland. PA 0 50026 /52) 8]
Water 1016 1.0 1.3 mi WNW 10 20 1.0
pI/n
Gross (36) 06 un
Alpha
Gros=s 136) ! 4 9{36/13%5) 04, Midiand, PA 532712 3]
Beta 2094 1.3 mi WNW 20 9.6}

Gamma (157} Table VA 1D

Sc-89 (12 15 uUD

Sr-90 (12) 0s uo

Ce 60 {12} (a) i un

H3 (12) 100 13343712) 05 E Lir=rpooi. O Aot /9 it
(130 140) 4 8 mi WNW

(a} Co 60 analyzed by high sensitivity method

“ Nominal Lower Limb of Detection [LLD]
** Mran and range based upon detectable measurements only  Fraction of detedctable measuremonts st specificd he sttons 15 indie ated 1o parenihoses i
** ¢ Noswoutine reported measurements are deflned in Regulatory Gutde € 8 [December 1975] and the Beaver Valiey Power Station Specific ations
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Table 5-3 Pre-operational Environmental Radiological Monitoring Program Summary
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TABLE §-3

PRE-OPERATIONAL ENVIRONME! TAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of Facility Beaver Valley Power Siation Docket No 50234

iCounty State)

Location of Facility Beaver Pennsylvania Reporting Leve!l (Y 1674 . 1875

PRE.-OPERATIONAL PROGRAM SUMMARY (COMBINED 1974 - 1875)

{

- T T L N R
M""“s"‘ i ;"“"" Analysis and Total Number Lower Limit Al indicator Locations
e :“::k - of Analysis Performed of Detection LLD ‘ Mean, (1) Range l
Sediments Grors Alpna i0) - . 1
pCi'g {dry) Gross Beta (33) 1 1 3333 5.30 !
Sr-90 {0) - - i
U-234, 235 238 () - - :
Gamma {33) - 13 3333 2. ;
K -40 15 3 3333 2-20 ;
Cs-137 01 04 21733 01-08 [
Zrib-85 205 08 1233 02-32 !
! Ce-144 03 05 333 04-07 l
Ry-106:8 03 15 333 13.18 i
Others - < LLD |
Foodstuft Camma i8) - - |
pCi'g tdry) 40 1 3 a8 10 - 83 '
Cs-137 (LR 02 18 - !
ZrND-95 005 02 3 -
Ru-106 03 08 13 - ‘I
Others - < LLD !
Feedstutl Gross Beta (80) 005 19 B0BO0 8 -850 '
pCi'g (dry) Sr-89 81} 0025 02 3¥8! 0D04-093 ;
Sr-90 (81) 0008 04 TH/BY 002081 |
Gamma {81y o -
K40 1 19 7581 5-.46
Cs-137 01 05 8&81 02-18
Ce-144 03 5 581 08-.28
ZrNb-95 005 08 13/81 02-18
Ru-106:5! 03 14 12781 06-23
Others - < LLD
Saii Gross Alpha ({e7] - .
pCi'g (dry) Gross Beta 164 1 22 6464 14.02
(Tempiate Samples) Sr-89 (64} 025 04 164 -
Sr-80 (64) 005 03 4864 01-13
U-234, 235 238 () w e
Gamma 164 - i e
K40 15 13 8384 5-24
Cs-137 01 15 5864 01-.-68
Ce-144 03 11 764 02-13
Z2rNb-85 0.0% 03 1364 01.2
Ru-108'6 03 11 364 05-2
Others - ; < LLD

5-18
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PRE-OPERATIONAL ENVIRNDNMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

TABLE 5.3

Name of Facility Be wver Valley Power Staton Docket Ne. 50-334

Location of Facility Beaver Pennsylvania Reporting Leve! CY 1974 - 1475
iCounty Stale)

PRE.OPERATIONAL PROCRAM SUMMARY (COMBINED 1574 . 187§)

Medium or ®athway ‘

L e R - U

vy e

Sampled Analysis and Total Number Lower Limit _ All Indicztor Locations
(UA oL Manbramant of Analysis Performed i of Detection LLD , Mean () Range !
Sovi Grous Alpha 10 - ‘r .
plag dry) | Gross Beta &) ' 1 L d 16 - 28
iCote Samples) Sr-89 (8; f 0325 ! < LLD
Sr-90 T R 0 05 L 02 §8 008-05
Gamma (8) ! - j e
K40 | 15 | 13 &8 7-20
| rs-137 | a1 112" Y8 02+2
| Co-60 | a1 | 02 /8
Others - ‘ < LLD
Surface Water Gross Alpha 40 03 |- 0785 540 D611
pCi Gross Beta (20 | 06 [ 44 120120 28-114 |
GCamma (R . 10 < 80 5 < LLD
Tritiom 121} 100 ' 300 120121 180 - 800
5r-89 Q) | - | -
§c-90 {9) W I 5
c14 (04 - i
Drinking Water kR {0} - .
pCl Gross Aipha 1509 03 | 06 450 04-08
Gross Bela {208} 06 i 38 208208 23)-.84
Gamma 0 ! - | -
Tritium 11y | 100 | 310 2I/21Y 130 - 1000
C-14 {0} - | -
Sr-89 {01 - i -
Se-90 0) 1_ !
Ground Water Gross Alpha (19) 03 | < LLD
pCi/t Gross Beta (78} 06 8 737Sia; 13-80
Tritium {81 100 ‘ a4y TTMY HO - 8O0 ‘
Gamma i1 10 - 80 i « LLD i
Air Particulates Gross Alphs (188) 0001 —[ 0003 35188 00020004
and Gaseous Gross Beta {927) 0 008 | 06T 927827 002 -032
pCi/m? Sr-89 0 | - ' -
Sr-80 ) | - -
1131 816} ! 004 I oG8 2816 007-008
GCamma {197} J - | "
2rNb-85 | 0005 {004 122197 001018
Ru-106 \ 0010 | 004 50187 002-008
Ce-141 | 0.010 002 3497 001004
Ce-144 f 0010 | 002 44187 001-004
Others ’ | < LLD
Milk 1M @1 | 025 | 08 491 03-08
pCit Sr-89 (134) | 5 | 7 4134 6.1
S$r-90 (134) | 1 | 53 132134 15.128
Gamma (134) | - l - !
Cs-137 ' 10 13 19134 11418
! Others | J < LLD
Section 5 EMVIRONMENTAL MONITORING PROGRAM 5-19
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TABLE 53

PRE.OPERATIONAL ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM SUMMARY

Name of l"acility Beaver Valley Power Staton Decket No. 50.334

B s S —

Location of Facility Beaver Pennsylvania Reporting Level CY 1874 . 1978
1County State)
4
PRE-OPERATIONAL PRUGRAM SUMMARY (COMBINED 1974 - 187%) J’
Medi Patt I i1
:' or P " Analysis and Total Number Lower Limit Al indicator Locations
(Unit of ”“'"""‘ ' ) of Anflyﬂs Performed of Detection LLD Mean, (f) Range
External Radiation ¥ - Monthly 1599) 05 mR’ 020 599/598 008 .05
mR/day ¥ + Quarterly (185) 05 mR* 0320 195185 011-0238
y - Annuat 148 0% mR* D18 agas 011 -030
Fish Gross Bela \n o 18 1547 10-32
pCrg (wet) Sr.90 (17 0008 0y 1717 002:050
Gamma N 08
¥-40 - i 24 12 1037
.i
Olavers - Jl < LLD

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

detector (TLD)

1a)  One outhier not included 'n mean (Wa'er laken from dried-up spring with high sediment and polassium
content Not consdered typical groundwater sampie)

ibl.  may include Ru-106. Ru-103. Be-7

——-.A—u—-...— 1T A RS NN A
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Tabie 54 Typical LLDs For Gamma Spectrametry

TABLE 54

TYPICAL LLDs ' FOR GAMMA SPECTROSCOPY :

s =] b R
. - ~ Air Particulates | Vegetation Ragionn i Fish 5
i s il (107 pCm’) | (pCitkg dry) | 250 1 oeig wet)
] (pCilliter) _E . (pCilg dry) | 9 :
| Be7 30 e " 80 | ©os | ©05 | 1
| k40 60 20 s Rt e S
| Cr51 40 10 | 100 0.05 ; 0.1 f
| 54 3 ; 05 | % | o002 | oo’z |
| Co-58 3 | 06 : 30 . 0.02 | 0.03
Fe-59 6 1 | 60 | 03 | Otd |
Co-60 3 , 06 ] 30 | 002 | 003 |
Zn+65 8 { 1 1 70 ; 0.04 | 0.07 |
Zr/Nb-95 5 2 ; 50 | 003 | 005 |
Ru-103 3 2 ; 0 | 003 | o004 |
Ru-106 30 5 o 542 e Ty L
Ag-110M 5 3 | 0o 002 f 003 |
I-131 4 ! 2 30 | 002 | 003 |
Te-132 4 2 IR T T I B S
-133 4 | 2 ! 20 | oo j 002 |
Cs-134 4 | 06 . - U SN T TS ST A
Cs-136 6 | 0.6 I 50 ; 0.03 ; 0.05 ]
Cs-137 4 ; 0.6 | g0 | oo 008 ]
Ba-La-140 10 [ 6 ’ @ | 002 . 204 |
Ce 141 6 | 2 60 ! 003 \ 008 ,:
Ce-144 30 i 5 | 200 | 01 02 ;
Ra-226 60 A 6 600 | 03 | 08 |
Th-228 10 | 1 ‘ 6 | 003 | 006 |

* Al time of analysis (DLC Contractor Lab).

Activity detected in all samples.

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

Sectior § ENVIRONMENTAL MONITORING PROGRAM  5-1
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Sirontium-89 _and Strec ~lium-90 activities are determined n quarterly
composilad air particul = filters, Stable strontium carrier s added to the
sample and il is leached in nitric acid to bring deposits (nto sotution. The
mixture 15 then filtered. Hall of the liltrate 18 1aken for strontivm analysis
wnd I8 reduced in volume by eévaporatior.  Stre bhum is precipitaled as
Sr(NO,), using funung (90%:) nitric acid.  An tron {ferric hydroxide)
scavenge s pertormed, followed by additon of stable ytirium carrier and a
§5 to 7 day period for yitrium imgrowth,  Yitrium s then precipitated as
hydroxide, s dissolved and re-precpitated as oxalate. The yttrium oxalate
15 mounted an a ny'on planchet and 18 counted n a low level beta coumter
to infer Sr-80 activity, Sr-89 activity is determined by precipitating SrCO,
from the sample after yttrium ceparation, This precipitate s mounted on a
nylon planchet and |s coverad with 80 mg/em? aluminum absorber for ieyel
beta counting,

Results and Conclusions

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

a.  Airborne Radigactive Particulates

A total of five hundred t'venty (52C) weekly sampies from ten (10) locations
were analyzed for gross beta. Results were comparable to previous years,
Figure 52 illustrates the average concentration of gross betla in air
particulaies.

The weekly air particulate samples were composited to one hundred
twenty (120) monthly sampiles 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 sampies were each analyzed for Sr-89 and
Sr-90. No $r-89 or Sr-80 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 1991,

Radioiodine

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

Based on analytical results, the operation of Beaver Valley Power Station
did not caniribute to any increase in airborne radicioding during CY 1991,

Sacton 5 ENVRONMENTAL MONITORING PROGRAM
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C. Menitoring of Sediments and Soils (Soil 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 silt. 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 semt-annually above the
Montgomery Dam in the vicinities of the Beaver Valley discharge and
above the New Cumbterland Dam. A Ponar or Eckman dredge is used to
collect the sample. The sampling locations are also listed n Table 51
and are shown in Figure 53

Soil samples were collected at each of ten (10) locations during 1991, At
each location, 12 core samples (3" diameter by 2" deep) are gathered at
prascribed points on a 10 foot radius circle. Each location 1s perma, ently
marked with relerence pins. Each set of samples is systematically
selected by moving along the radius in such a manner as to assure
representative undisturbed samples. Sampling locations are lLsted 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

ross 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. Seif
absorption corrections are made on the basis of sample weight

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

Gamma analysis of sediment or soil is performed in a 300 ml plastic bottle
which is counted by a gamma spectromater.

§5-26 Secvon 5 ENVIRONMENTAL MONITORING PROGRAM
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Strontium 89 and 90 are determined by radiochemustry, A weighed sample
of sediment or sail is leached with Nitric Acid HNO,. A slable carrier s
adde® for determination of recovery,  Stronlium concentration and
purification 1s ulhimately realized by precipitations of strontium nitrate in
fuming nitric  acid. Additional hydroxide precipitations and banum
chromate separations are also used. The purified strontium is converted
to a carhonate for weighing and counting. Samples are counted soon after
separation (5 - 7 days is allowed for yttrium ingrowth)  Activities are
calculated on the bass of appropriate Sr-89 decay and Y-90. Separate
mounts covered with a 80 mg/em? aluminum absorber are uvsed for
counting in a low background beta counter

Results and Conclusions

A summary of sediment and soil analysis 1s presented in Table 52

Sediment

A totai of six (8) samples were analyzed for gross alpha and gross heta
Results were comparable 1o previous years,

A total of six (6) sampies were analyzed for Sr-89 and Sr-80. No Sr-89 or
Sr-90 was detected.

A total of six (8) sample were analyzed by gamma spectromelry. Naturally
occurring K-40, Ra-226, and Th-228 was found in every sample and Be-7
was found in two samples. Small amounts of Cs-137 from previous
nuclear weapons test were found in all river sediment samples including
upstream above Mont'gomery Dam, which are unaffected by plant effluents.
Small amounts of Mn-54 Co-58, Co-80 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 1s consistent
with station data of authorized radioactive discharges which were within
limits permitted by the NRC license.

The analyses demonstrate that the Beaver Vailey Power Station did not
contribute a significant increase of radioactivity in the Ohio River
sediment, The positive results detected are atiribulable 1o authorized
releases from the Beaver Valley Power Station and are characteristic of
the effluent. These resulls confirm that the station assessments, prior to
authorizing radioactive discharges, are adequate and that the
environmental monitoring program is sufficiently sensitive,

Soil

Results of soil analysis are comparable o preoperaticnal data.

!,_ 5-28  Section 5 ENVIRONMENTAL MONITORING PROGRAM

- el

N SIS TSRS ST —



Duquesne Light Company
1991 Annual Radioiogical Environmental Repon

D. Monitorirg of Feedcrops and Foodcrops

o M e e e e R ol Sue A s SO

S T I T [ e

2

L 8
Characlerization of Vegetation and Foodcrops

According to the 1990-1991 statisticul summary of the Pennsylvania Department
of Agriculture, there were approximately 570 farms in Beaver County. The total
value of farm crops and livestock was $17.093000. The principal source of
revenug was n dairy products which were estimated at $7 386000, Revenues
from other farm products were estimated as follows:

| Field Crops $1.478,000 |
| Fruits $222.000 |
Horticuiture and Mushrooms | $3,533,000 1
Meat and Anima! Products E $3.384,000 {
| Vegetables and Potatoes 1 3592.000_1
{ Poultry Products T $132,000 J

The 1o0tal land in Beaver County is 278,020 acres. Approximately 147,900 acres
are forested fand an 59,063 acres are pasture and crop land

Sampling Program and Analytical Techniques

a. Program

Representative samples of cattle feed are collected maonthly from the
nearest dairy (Searight). See Figure 5-4. Each sample 18 analyzed by
gamma spectromet’y. The monthiy samples are composited into a
quarterly sample which is analyzed for Sr-90.

A land use census was performed August, 1991 to locate the nearest
residence and nearest garden of greater than 5CJ square feet producing
fresh lealy vegetables within a five (§) mile radus of the site. See
Table 55 for results.

Foodcrops (vegetabies) were collected at garden locations during the
summer of 1991. Lealy vegetables, i.e.. cabbage were obtained from
Sl.ippingport, Georgetown, Industry, PA and Weirton, WV. All samples
were analyzed for gamma emitters (including 1-131 by gamma
spectroscopy).

Section 5. ENVIRONMENTAL MONITORING PROGRAM
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Table 55 Closest Residence and Garden in Each Sector

: |
TABLE 55 |
Clo.est Residence and Carden in Each Sector 1
ufa | Sector Closest Residence Closest Garden® |
o 1 155 mi N 201 mi N I !
I-‘t 2 1.59 nﬁ NNE 161 mi NNE T} i
gk 3 0.42 mi NE 0.53 mi NE i
: 4 0.38 mi ENE 0.98 mi ENE 1
) 5 0.42 mi € 193 mi E i
) 6 0.87 mi ESE 1.00 mi ESE |
i 1.10 mi SE 1.78 mi SE 1

& 1.10 mi SSE 284 mi SSE |
3 140 mi 8 216 m S 5 !

10 0.80 mi S8W 1.55 mi SSW )!
" 1,46 mi SW 167 miSW | |
12 1.46 mi WSW 146 mi WSW !
13 227 mi W 227 mi W } ]
14 2.77 mi WNW 2.96 mi WNwW ; &
15 0.91 mi NW 0.92 mi NW |
16 0.91 mi NMW © 1.20 mi NNW :

‘Direction and Distance from Midpoint between Reactors

Section 5. ENVIRONMENTAL MONITORING PROGRAM  5-31
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Procedures

Gammpa emitters, including 1-131, are determined by scanning a dried,
nomogenized sample with the gamma spectroscopy system. A high
resolution german’ ym detector is utilized with this system.

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

Radipiodine (1-131) is determined by radiochemistry. Stable iodide carrier
is first added to a chopped sample which is then leached with sodium
hydroxide solition, evaporated to dryness and fused in a muffle furnace.
The mell is dissolved in water, filtered and treated with sodium
hypochlorite. The iodate 1s then reduced to iodine with hydroxylamine
hydrochloride and s extracted into chlorolorm, It s then back-extracted
as iodide into sodium bisulfite solution and is precir tated as palladium
iodide. The precipitate is weighed for chemical yieid and 1s mounted on a
nylon planchel for low level beta counting.

Results and Conclusions

A summary of data 15 presented in Table 52.

a. Feed

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

A tcial of four {4) samples were analyzed for Sr-90. Small amounts of
Sr-90 from previous nuciear weapons tests were found in all samples.

A total of twelve (12) samples were analyzed by gamma spectroscopy.
Naturaily occurring K-40 was found in all semples and Be-7 was detected
in four (4) samples.

Food

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

A total of four (4) samples were analyzed by gamma spectrometry.
Naturally occurring K-40 was found in all samples.

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 foads and
feeds in the vicinity of the site.

§-32 Sac. 5 EXVIHONMENTAL MONITORING PROGRAM
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E.  Monitoring of Local Cows Milk

1. Descriptibn « Milch Animal Locations
During tre seasons that animals producing mitk (milch animals) tor human
consuMmphon are on pasture, samples of fresh milk arg obitaited trom (hesy
animdln al locstions and frequencics noted in Table 5% This nulk is analyzed
for its radigiodine content calculated as lodine-131. The analyses are | arlormed
within eght (8; days of sampiing
Detaed tie'd surveys are perlormed during the grazing season 1o locate and
enumerate milch anmmals within a five (5) mile radius of the site. Goal herd
lecations out to fifteen (15) miles are dentified. Survey data for the mos! racent
sutvey conducted in August, 1981 is shown in Figure 5§
2. Sampling Program and Analytical Techniques
a. Program
Milk was collecied from these (3) relerence dairy farms (Searight's,
Brumton's and Nicol's) within a 10-mile radius of the site and from gne (1)
control location (Windsheimer's) outside of the 10-mile radwis  Additional
datries, which represent the highest potential milk pathway for radioiodine
based on milch ammal surveys and meteorological data were selecled and
sampled, These dairies are subject to change based upon avalability 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.
- e ) -
A —— Direction and Dista~cr rom Cotlection
[ S Dairy of Milgh Midpaint Letwaen . cotors Periog
f % seargnt 43 Caws T mes 880 Jan. . e
o Br urton m Cows 1,3 miles SE . an G
an Sarcon 70 Cows 8,0 mies NE ' dar - Dac
& WD e 85 Cows 103 mams SSW A Dl
" Teiesz 1 Gioar* 2.6 mues ¢ May - Sepl
1! Ferry | 4 Goms 3. mies SE ' Fab - Ocl
. Aug - Sept
m Mosien 1 Cow 0.9¢ mies ESE ana Dec
L] 'v Jan - Junei
104 Fardyce 2 Goats 2,50 milgs NNW Seot. + D
105° Amtrone 3 Cows : 386 mies BW - Now.
:m_!w" Conkim 30 Cows 175 miles WaW o0, - De
R 7 80« Apt
b 108 Liaya | ¥ Goats 4.28 mies NW Py < Aag 1
[ " Mk Usage - Mome Only.
l " Highest polential pethway dhiries

L s . T - .

l , 2
:

|
|
|
|
|
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The sample from Searight Dairy was collected and analyzvd weekly tor
tadhoioding using a8 procedurs with a high ransitivity, Samples from each
of the other selected daities were collected monthly when (ows afe
indoors, and bi-waekly when cows are grazing. This monthly @f bDivweskly
sampile s analyzed for S1-89 5r80 gamma emitters including Cs-137 (by
high reselulon  geérmanium gamma  speciroscopy) and 131 {lugh
sensdivity analysis)

. Procodure

Radicioding (1-131) analysis 1in milk was normally performed using
chemically prepared samples and analyzed with a low-level heta counting
syslam,

Gamma emitters are determined by garmma spectrascopy of a one liter
Maringlh container of milk

Strontium analysis of mik is similar (o that of other foods (refer to 5C 2)
excep! that milkk samples are prepared by addition of Trichloracetic Acid
(TCA) to produce a curd which 18 removed by tillration and discarded. An
oxalate precipitalte 1§ ashed for counting,

Results and Conrlusions

A summary of data is presented n Table 52,

A total of one hundred sixty-six (166) samples were analyzed for 1131 during
1991, Al 14131 activities i milk were below the minimum deteciable level

A total of one hundred thurty-lour (134) samples were analyzed for Sr-89 and
$r-90. No Sr-89 was detected. Sr-80 levels attributable to previous nuclear
weapons tests were delected in all samples and were within the normally
expected range.

A total of one hundred thirty-four (134) 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 roted that the dairies with the highest annual mean activities were goal
dairies, which are knowr 1o concentrate aclivities over a factor of two compared
10 a cow dairy.

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

Section 5. ENVIRONMENTAL MONITORING PROGRAM
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F. Environmental Radiztion Monitoring

.
Descoption of Regionat Background Radiation and Sources

The tertain i the vicindy of the Beaver Valley Power Station genetally consists
of rough hills with altiduge varigtions of 300-400 teet. Most of the land i woodd

The princ al gevlogc teaturas of the reqion are nearly flat-laying sedimentary
beds of the Penrsylvania Age. Baeds of imestone alternate with sandstone ard
shale with abundam interbedded coa! layers.  Pleisiocene glacial deposits
partially cover the older sedimentary deposits in the northwest. Most of the
region 18 ynderiain by shale, sandstone. and some coal beds of the Conemaugh
Formation, Oulcrops of sandstone, shale, and linestone of the Allegheny
Formation exigt within the Ohio River Velley and along maor tributary streams

Based on surveys reported in previous annual repors, exposure rates fanged
from §-12 JR'hr  Results for 1991 inucated that background radiation continuwd
in this range.

Locations and Analytical Procedures

Ambient esternal fadiation levels arcund the site woere measured using
thermoluminescent dosimeters (TLDs)

In 1991 there were a tolal of forty-four ($4) off-site envirtonmental TLD lorations
The locations of the TLDs are shown in Figure 57 through Figure 510 Thirteen
(13 locations alsp have QC Laboratory TLDs. Both laboratories use calcium
sullate dysprosium, (CaSO0, Dy) in Tellon matrix,

The calc.am sulfate (CaS0,Dy) TLDs were annealed shortly beiore placing the
TLDs in their field locations. The radiat'on dose accumulated in-transit between
the field iczation and the laboratory was correctad by annealing control
dosimelers shortly before the leld dosimeters were removed from the field
location, when shipping the freshiy annealed control dosimeters with the
exposed lield dosimeters 10 the laboratory ‘s readoutl al the same time All
dosimelers 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,

In addition to TLDs, Pressurized lon Chambers (PIC) provide continuous
integrating monitoring. Sixteen PICs (Sites 1-16) are part of the Sentri 1011
Radiation Manitoring System which is @ microcomputer-based data acquisition
system. Data from the stations are sent al regular intervals to the Central
Processing Unit were integrated doses are calculated. In addition there are fouf
PICs which are AC Radiation Monitors, These are inspected weekly for
integrator readings. The locations of the PICs are shown in Figure §:11
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Rasults and Conclusions

g .
Cata obtained with the contractor TLD (CaS0, Dy in Tallon) during 1991 are
‘a8 ' summarized in Table 52, and the quaity conitgl TLD resulls are Listed in
o Table &1 Results loe the PICs are listed in Table 56

The annval exposure rate of a'l off-gite TLDs averaged 0 16 mR/day in 1991 As
In previous years, there was soma variation ameng locations and seasong as
would be expected, Two TLDs were ‘ost in the field during the year,

- in 1991, lonizing radiation dose determinations from TLDs averaged
e approximately 58 mR for the year. This is comparable to prevous years There
i was no evidence of anomalies that could be attributed to the operation of the
oy Beaver Valiey Power Station.  The TLDs conlirm that changes from natural
;e radiation levels, il any, are negligible,
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‘ Table 56 Pressurized 'on Chasbers - 1981 Resulls imR day)

; i

|. TABLE 56

E Pressurized lon Chambers - 1991 Results (mR/day)

I' dn:‘;‘l:::ion Average
e RN irom Midpoint | (mRidanl

1 Between Reactors ,
I. 1 Industry Hill 0.5 miN 0.188 ]
: 2 Industry - Ri. 68 0.9 mi NNE 0 200 ]
e 3 Industry 2.25 mi NE 0.194 |
? a Cooks Ferry 0.5 mi ENE 0199

‘ 5 Shipoingport Bridge South 0.45 mi E 0221

6 BVPS Enirance 0.4 mi ESE 0.216

i 7 Unit 2 Laydown 0.3 mi SE 0.210

l 8 Birdhill Road 0.9 mi SSE 0.222

I 9 Past DL.CO Microwave 035 m § «.209

I i 10 DLECO Microwave 0.35 mi SSW 0.206 j
;j 11 Meyer's Furm 1.45 mi SW 0228

| 12 JBL Steel Tie 0.75 mi WSW 0216

, 13 F. P. Microwave 15miwW 0182 -j
| 14 Midland Substation South 0.6 mi WNW 0212 |
I 15 Midland Substation North 0.75 mi NW 0228

: 16 Sunnse Hills 1.1 mi NNW 0.202

| AC-201 | Raccoon Municipal Building 2.4 mi SE 0262 |
| AC-202 Kennedy's Corners 2.0 mi NE 0240

1 2-054 Hookstown Substation 29 mi WSW 0254

5 Y-028 JaL 1.3 mi NW 0166

|

i

584 section 5. ENVIRONMENTAL MONITORING PROGRAM

Eoaa B LS TP SRR T e e iR e

e B——————

e L N NERNe . REESSE R N D———

P Wi - BRSNS W Cmm—



_ Duguesne Light Company
1991 Annual Radiological Environmantal Report

G. Monitoring of Fist.
1. Description

During 1991, fish collected for the radiolagical monitoting program included
bass, carp. catlish, sheephoad and shad.

2. Sampling Program and Analytical Techniques

a. Program

Fish samples are collected semi-annually in the New Cumberiand pool of
the Chio River at the Beaver Valley effiuent discharge point avd upstredam
of the Momgomery Dam. The edible portion of each different species
caught 1s analyzed by ¢ mma spactroscopy. Fish sampling locations are
shown in Figure 512

b Procedure

A sample 1s prepared in a standard taced 300 mi plastic bottle and scanned
for gamma emitting nuchdos with gamma spectromatry system which
utilizes a high resolution germanium detector,

B 3. Results and Conclusions

A summary of the results of the fish monitoring data is provided in Table 52

A total of nine (9) samples were analyzed by jamma spectroscopy.  Naturally
occurring K-40 was found in all samples.

The analyses demonstrate that the Beaver Valley Power Siation did not
contribute a significant increase of radicac(vity in the Ohio River fish populatior

I | e
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Dunquesne Light Lampan,
1991 Annual “ldiD'OO!t‘.i Environmental RE‘D()!I

Monitoring of Surface, Drinking, Well Waters and Precipitation

s
Description of Water Sources

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

Onio River water 18 a sourte of water for some towns both upstream and
downsiream of the Beaver Valley Power Station sine. 1t 18 used by several
municipalities and industries downstream of the site,. The nearest user of the
Ohie River as a potable water scurce 158 Midland Borough Municipal Water
Authority. The intake of the freatment plant is approximately 1.5 miles
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 Midiand, as well as others downstréeam use river water lor cooling
purposes. Some of these plants also have privale treatment facilites for plant
saniary water,

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

In general, the BVPS site experiences cool winters and moderately warm
summers with ample annual precipitation evenly distributed *“roughout the year
The record mean annual precipitation for the area (s 36 40 inches based on 1572
1o 1990 data collected at the Pittsburgh International Airport.

prrsEliSiSTER e LRESSTNEaS
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Sampling and Analytical Technigues

a Sudaza (Raw River) Water

The sampling program of river water includes five (5 sampling points
along the Ohio River. Raw water samples are normally collected at the
East Liverpool (Ohio) Water Treatment Plant [River Mile 41 2] daily and
composited ino @ monthly sample. Weekly grab samples are taken from
the Ohic River at the following locations: upstream of Monigomery Dam
(River Mile 318); and near the discharge from the Beaver Valley Power
Station [River Mile 350). Two automatic river water samplers are al the
tollowing locations: Upstream ol Montgomery Dam 'River Mile 296). and
at J&L Steel's river water intake [River Mile 36.2]. The automatic sampuer
takes a 20-40 ml sample every 15 minutes and 15 collected on a8 weekly
basis The weekly grab samples and automalic water samples are
composited inte monthly samples from each location.  In addition, @
quarterly composite sample s prepared 1or each sampie point

Tue weskly composites from the automatic river water sampier upstream
at Montgomery Dam are analyzed for 1-131,

The monthly composites are analyzed lor gross alpha. gross beta, and
gamma emitters. The quarterly composites are analyred for H-3, Sr-80,
Sr-90, and Co-60 (high sensitivity)

Locations of each sample point are shown in Figure 513
Drinking Water (Public Supplies)

Drinking (treated) water is collectad at bath Midland (PA) and East
Liverpool (OM) Water Treating Plants.  An automalic sampler at each
location collects 20-40 ml every 20 minutes. These intermitent samples
are then composited into a weekly sample. A weekiy grab sample (s also
taken at the DLC Training Building in Shippingport, PA  The weekly
sample from each locavion is analyzed by gamma spectroscopy The
weekly samples are alse analyzed for 11131,

Monthly composites of the weekly samples are analyzed for gross alpha,
gro 3 beta, and by gamma spectrometr:.  Quarterly composites are
analyzed for H-3, §r-89, 5r-80 and Co-60 (high sensilivity), Locations of
each sample point are shown in Figure 513

5-4B  section 5. ENVIRONMENTAL MONITORING FROGRAM
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. Ground Water

Grgb samples ware collected each quarter from each of fouf (4) well
iocations (see Figure 513) within four (4) miles of the site. These
AACATIONS are.

One (1) well at Shippingport, PA

One (1) well al Meyer s Farm (Hookstown, PA)
One (1) well in Hookstown, PA

One (1) well in Georgetown, PA

Each ground water =.mple 1s analyzed for gross alpha. gross beta, tritium,
and by gamma spectroscopy.

d. Precipiation

Srecipitation is collectnd at Shippingport, PA, East Liverpool, OM and
Weirton, WV. Precipitation when available s collected each week and then
compesied into monthly and quarterly samples. The moanthly samples are

i analyzed for gross beta and gamma emitters and the quarterly composites
o SR are analyzed for H-3, 5/-89 and 5190, Locations of each sample point are
T shown in Figure 513

Saction § ENVIRDNMENTAL MONITORING PROGRAM  5-49
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e Procedures

i Qz_s_u_mmmw activities are determined first by evapotating |
i L oneé liter of the sample on & hotplate. The residue i1s mounted and dried |
P on a 2-inth stainless stee! planchet. The sample is countéd in a low l
4
l

k. background. gas tow proportional counter. Self-absorption corrections are
] made on the basis J1 sample we:ght

Ganuna analysis is performed on water sample by ivading one liter of
sample nto a2 one ler Marinell comainer and counting a Ge(l) gamma
spactrometry system

! Stromiym-89 _and 90 are determined on water samples by a procedure
i similar 10 that described n 5C.2 except that the leaching step s
ehiminated.

, Cobali-60 15 determined with a sensitivity of 1 pCi/liter by evaporating 2
liters of sampin on a hotplate and transferring the residue to a 2anch
planchet. The planchet is counted or 1 high resolution germanium gamma
spectrometry system.

Trtium 18 determined in water samples by converting 2 mi of the sample
19 hydrogen and couniting the aclivity in @ 1 ltgr Jow level gas counter
which is aperated in the proportional range in anti-comnadence moade.

Radipioding (1-131) analysis in waier was normally performed using
chamically prepared samples and analyzed with a low-level beta counting
system,

3 Results and Conclusions

A summary of results of all analyses ol water samples (surface, drinking. ground
and precipitation) are provided by sample type and analysis in Table 52 These
are discussed below.

i 8. Surface Water

A total of forty-eight (48) samples were analyzed for gross alpha and gross
beta  Alpha activity was detecled in one of the samples at a level
comparable to preoperational values.  Positive beta resulls above

R RN I By S —

L'i ‘ preoperational levels were detected in the BVPS discharge area and are
'y aftributable to station releases. The beta activity faound in the station
o discharge area s consistenl with stalion data of authorized radicactive

discharges and were within limits permitted by the NRC license

A total of sixteen (16) samples were analyzed for M3, S§r-89 and §r-80 as
i well as @ high sensitivity analysis for Co-58 and Co-60. Positive Co-58 and
L tritium  results were detected in the BVPS discharge area and are
: attributable to station releases. All other samples taken upstream and
M downstream were within preoperational levels. The activity found in the

e S ey M ——

R Ly -

i

rr station discharge area is consistent with station data of authorized

- radioactive discharges and were within limits permitted by ‘he NRC

F license. l
I‘ I
[“ !
%
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1991 Annual Radiological Environmental Report

A total of Torty-eight (48) samples were analyzed by gamma specitometry
Positive Co-58 results were detected i the BVPS discharge area and are
attribetable o station releases. The Co-58 activity found i the station
agischarge area s consistent with stalion data o' authurized radisactive
discharges and were within limits permilted by the NRC license. No other
gamma emutting radionuchdes were detected.

A tota, of Liftytwo (52) samples were analyzed for 11131 using a highly
sensitive technique. Trace levels of 11131 were nweasured in eighteen (18)
ol the weekly samples, The results were slightly above the minimum
detectable activity. The positive results were detected at a contre' location
above the BVPS discharge and could not be attributed to plant releases
The results may be attributed to medical procedures and the expected
variabiy 0 the analyses results of very low levels ot activity.

Drinking Water

A 1otal of thirty-six (368) samples were analyzed for gross alpha and gross
beta. All results wefe within a normal range.

A total of twelve (12) samples were analyzed for H-3, $r<-89 and $r-00 as
well a8 & high sensitivity analysis for Co-60. No $r-89, $r-90. or Co-80
were detected, The H-3 data were within the preoperalional range
indicative of nhormal environmental levels

A total of another one hundred lifty-seven (157) samples were analyzeo by
gamma spectrometry. No gamma emitting radionuclides were detected,

A total of one hundred fifty-seven (157) samples were analyzed for 1-13)
using a highly sensitive technigque. Trace levels cf 1-131 were measuted in
farty-seven (47) of the weekly samples. The results were slightly above
the minimum detectable activity. The posilive resulls were detected al
Midland and East Liverpool and could not be attributed to plant releases
As noted under Surface Water above, I-131 has been observed upstream of
the site. The results may be attributed to medical procedures and the
expecied variability in the analyses results of very low levels of activity

Ground Water

A total of sixteen (16) samples were each analyzed for gross alpha, gross
beta, H-3 and by gamma spectrometry. No alpha activity was detected in
any of the samples. The gross beta and H-3 resulls are comparable to
preoperational ranges. K-40 was the only gamma emitting radionuchde
detected.

Precipitation

A total of twenty-seven (27) samples were analyzed for gross beta. All
results were within a normal range.

A total of twelve (12) samples were analyzed for H-3, $r-89 and Sr-90. Two
(2) positive tritium results detected were within normal levels. No Sr-89 or
Sr-90 was detected.

A total of twenty-seven (27) samples were analyzed by gamma
spectrometry. Naturally occurring Be-7 was detected in eighteen (18)
samples.

552  secion 5. ENVIRONMENTAL MONITORING PROGRAM
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e. Sammary

The data from water analyses demonstrates thal the Beaver Valley Power
Stalion did not contribute a significant incfease of radioactivity in iocal
river, drinking, well waters of precipitahion. The few positive results which
could be attributable 1o authorized relgases from the Beaver Valley Power
Station are characteristic of the effluent. These resulls con’rm that the
station assessments, prior to authorizing radipactive discharges, are
adequate and that the envitonmental monioring program 18 suthciently
sensitive,

i Further, the actual detected concentration (averaged over the total batch
i discharge period during the year) attributable to Beaver Valley Power
Station, was only 2.360% of the Maximurm Permissible Concentrition
allowed by the Federal Regulations for water discharged to the Ohio River,
The Ohio River further reduced this concentration by a factor of ~ 600
p“’ ' prior to s potential use by members of the public.

U
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I.  Estimates of Radiation Dose to Man

1

Pathways 16 Man - Calculational Models

The radiation doses to man as a resull ol Beaver Valley operalions were
calculated for both gaseous and liquid effluent pathways using 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 efliuent data. based on sample analysis in
accordance with the schedule set forth in Appendix A of the BVPS license, were
used as the dionuchidé activity input,

Each radionuclide contained in the Semi-Annual Ratwoactive Effluent Release
Report (noble gases. particulates. radiowdines and tritium) were included as
source terms when they were detected above the LLD values. Al LLLD values
reported by Beaver Valley Power Station are equal o or lower than those
required by the Technical Speciications.

All gaseous effluent rrleases, including Auxihary Building Ventilation, were
included in dose assessmenls. The release activities are based on laboratory
analysis. When the activity of noble gas was below detection sensitivity, either
the inventory based on its MDL or an appropriate bul conservative tatio 1o either
rneasuted activity of Kr-85 or Xe-133 was used. Meteorological data collected by
the Beaver Valley Power Statiun Meteorclogy System was used as input 10
X0QDOQ2 which in turn provided input for GASPAR. Except when more recent
o1 specific data was avadable, all inputs were the same as used in L.ie Beaver
Valley Power Station Environmental Statements or in Regulatory Guide 1109
Thz airberne pathways evaluated were beta and gamma doses from noble gas
plumes inhalation, the “cow-milk-child”, and other ingestion pathways.

All potentially radioactive liquid effluents, including steam generator blowdown,
are released by batch mode after analysis by gamma spectrometry using
Intriasic Germanium detectors. Each batch is diluted by cooling tower blowdown
water prior 1o discharge into the Ohio River at the Beaver Valley Powcr St5uon
outtal; (River Mile 350). The actual data from these analyses are tabulated and
used as the radionuclide activity input term in LADTAP. A hypothetical real
individual for liquid pathways is located at Midland. Except when more recent or
specitic data for the period is available, all other input to LADTAP are obtained
from the Beaver Valley Power Station Environmental Statement or Reguiatory
Suide * 709.  Pathways, which were evalualed, are drinking water, fish
sonsyinglion, shoreline recreation, swimming, and boating.

554  section 5 ENVIRONMENTAL MONITORING PROGRAM
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Results of Calculated Radiation Dose 1o Mar, - Liguid Releases

.
a Individual Dose

The doses which are calculated by the model described above are o a
hyp. «@tical real individugl located at Midland since this (s the nearest
iocation where significant exposure of a member of the pubht could
potentially occur; therefore, this location s use to calculale the mazimum
exposure. A breakdown of doses by pathway and organ 18 provided in
Table 57 for the maximum individual. Included in thus tlatle s a
breakdown of a typical dose 10 individuals from natural tadiation exposure.
The tesults of calculated radiation dase 10 the hypothetical real individual
ara compared 1o BVPS annual limits in Table 58

Upon implementation of the Unit 2 Techmcal Specifications and inception
of the liquid discharge procedures at 'Jnit 2 on July 24, 1087, the discharge
limits were clarified to be reactor specific; Le., Unit 1 and Unit 2 have
reactor specific dose limits that are equal to the limits in 10 CFR Pan 50,
Appendix |  Therefore, the annual site limits listed in Tabie 59 are
specific 10 this report only, and were derived by multplying the individual
Technical Specification reactor hmits by a lactor of two (2),

Section 5. ENVIRONMENTAL MONITORING PROGRAM  9-58
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TABLE 58

N A————

Tatle 58 Results of Calouiated Radiation Dose 10 Man BVPS - Ligund Relesses

Results of Calculated Radiation Dose to Man
Beaver Valley Power Station - Liguid Releases

e b e e o e el

-+ e ——
} “"‘ BB RS BVPS Annual  Percent of
i ypothetical Real | :
Organ Limits - Annual
! Individual mram Limit
mrem o
TOTAL BORY
Adult 0.00195 6.0 0.033
Teen 0.00111 5.0 0019
Child 0.00195 6.0 0.033
Infant 0.00282 60 0047
ANY ORGAN
Adult 0.00223 (GI-LL1) 20.0 0.011
Teen 0.00133 (Liver) 20.0 0 0067
Child 0.00209 (Liver) 200 0010
infant 000288 (Liver) 20.0 I 0014

Maximum Total Body Dose - Capsule Summary

1991 Calcylated
Final Environmental Statement

Highest Organ Dose

1991 Calculated
Final Environmental Statement

meem
0.00282
35

0.00288
a7

P——
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¢, Population Dese

R
The 1991 calculated dose to the entre population of almost 4 million
people within 50 miles of the plant was

. , Largest Isotope
s 4

m | Ha-Millirems Contribubirs
TOTAL BODY 967 M3 94.5 mrem

Fe-55 1.0 mrem
H-3 84 .5 mrem
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Results of Calculated Radiation Dose 1o Man - Atmospheric Releases

The results of calculated radiation dose 10 the maximum exposed individuals for
BVPS airborne radicactive effluents during 1991 are provided mn Table 59 The
doses include the contribution of all pathways. A 50-mile population dose 18 also
calculated and provided in Table 59. H-3 is the primary radionucilde
conlributions to these doses.

The results are compared to the BVPS annual himits in Table 59 As in the
ilquid discharge limits, the gaseous effluent limits are reactor specific; Le.. Unit 1
and Unit 2 have reactor specific dose limits thal are equal 1o the Limits in 10 CFR
Part 50, Appendix |. Therefore, the annual imits listed in Table 59 are specilic

e A B e T Nl B B DL S Ty
o — 1 - k. =7

I‘ to this report only, and were derived by multiplying the inuividual Technical
¥ Speciication reactor limits by a factor of two (2). The results show complance
% with the BVPS annual limits,
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4 Conclusions - (Beaver Vallay Power Station)

.
Based upon the estimated dose to individuals from the natural background
radisgtion exposure in Table 57, the incremental increase in total bedy dose 1o
the 50-nile population (4 millicn people), from the operation of Beaver Valley
Power Station - Wnit 1 and 2, is less than 0.0001%; of the annual background.

The calculate . doses 1o the public from the operation of Beaver Valley Power
Station - Unit 1 and 2, are below BVPS annual limits and rasulted in only 4 smali
incrgmental dose 1o that which area residents already received as a result of
natural b okground. The doses constituted no meaningiul risk 10 the public,

I'l.-.:; o : | : Seclic 8 ENVIRONMENTAL MONITORING PROGRAM  5:89
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Table §8 Resutis of Calculated Rac  uon Dese to Man (1991 "VPS . Aimosp.erc Releases

TABLE 59

Results of Calculated Radiation Dose to Man (1891)
Beaver Vauey Fywer Station - Atmospheric Releasas

'''''' 7 MAXIMUM T __.v_" _“: e T L -
. EXPOSURE ' PERCENT OF = POPULATION |
ORGAN ' \NDiviouaL ‘“"x;:'""  ANNUAL LIMIT | DOSE |
: mrem l | ____manrem |
S SN a— paa— FREESIURESPUI. TS TENIENTIINE WA=
TOTAL BODY | 00971 [ 30 | 032 124 |
SKIN | 0.106 | 30 ! 0.35 | 155 |
LUNG 1 0.0973 30 | 0.32 1 126
| S T T RO R T R DR T L __j
| THvROID | 0171 | 30 | 0.57 | 182 |
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DUQUESNE LIGHT COMPANY . 1991

Date T1 Malled

EPA Date FPA
Preparstion Resuits lesned Reswits Media
o111 0306781 04/150] Woter
01725M1 022191 SVIgI Water
020851 owv22m1 0471991 Water
02/1591 0V1891 050391 Wster
0228t 03229 0471501 Watex
00N 050991 os/3m Woatry
032991 060691 41291 A Filter
04716/ 0725M1 Woster
42651 DR8N 6713191 Ml

* lootnotes are located st end of table

US EPA INTER' * - RATORY COMPARISON PROGRAM 1991

<lof
FPA T Norm Dey L]
- Resultnin) Hesulisih) (Kmown) et A ction
S 89 50+ 0 S0 ¢ 000 0ty
Se 9N S0+ 50 S00 ¢ o 00 000
Cross Alphs Se s S0 900 ¢ 160 iw
Uross Beta 50 . S50 RELIEY 0 00 069
‘o 60 400 ¢ 50 Wil e 106 923
In 65 1490 ¢+ i50 14700 ¢ 100 623
Ru 106 860 ¢ 190 17667+ 1756 0 RS
Cs- 134 80 ¢ 50 T ¢ 0S8 o
Cs- 137 20 ¢+ 56 7167 % i 012
Ba 133 750 ¢ 80 7567 ¢ 5 Si 0i4
s 750 ¢+ 80 5099 ¢ 529 P08
H3 44189 ¢ 420 4500¢ 17321 RN
Re 226 318 % ix LR R 473 L2
Re 228 211 2 53 1667 ¢ 208 (S
Gross Alphs 2561 60 4267 ¢ o Sx 510 e 15
(moss Bets 1240 ¢ 60 126 67 ¢ 57 077
Se-90 4001 50 1700 ¢ i 00 PRt
Cs 137 400 ¢ so 4300 ¢ $29 104
Cross Alphe 5406 ¢ 140 5967 ¢ 404 0
Rs 226 01 1.2 IRLE oxl o 96
Ra 22% 15 2¢ iR 1000 ¢ 0 60 2V s d)
Gross Bets 1150 ¢ 170 1O ¢ 000 05t
S¢- 99 R0 ¢ 50 306 | 6 i 0g
Se 90 260 ¢ se 2100 ¢ 000 §73
Cs i34 40 ¢ 50 2500 ¢ 1 60 oS
Cs 137 290 2 50 24 66 ¢+ 1 61
Sr K9 201 50 2400 ¢ 300 277 .4 1<)
St 90 1201+ 50 2633 ¢ 2 ox 1o
11 a0 ¢ &0 SV e 2% 192
(s 137 490 ¢+ 50 $267 ¢ R 127
X 16500 ¢ 510 1S9000 ¢+ Ki ¥S 128



DUQUESNE LIGHT COMPANY - 1991
US EPA INTERLABORATOR Y COMPARISON PROGRAM 1991

(Page 200 )

EPA Date T Malled Date EPA EPA " Norm Dev ey
Preparation Results feswed Resnlin Medis Nuclide Results(e) Resultsih) (Known) cso A ction
0510 1 Liaty DAL Woaier St 89 90+ 50 W67 1 454 02

Sr 90 240 ¢ 50 2200 ¢ i K O ¢
051791 D61 V91 0708551 Water Gross Alpha 240 ¢ 60 2433 ¢ 252 010
Crose Bets 460 ¢ 50 S033 ¢ 1 5% 150
060791 LRE T 08/1291 Woater “o-60 100+ S0 10133 ¢ 0 5» 012
In 65 1080 ¢ 110 106 00 ¢ 265 0 3
Re 104 1450 ¢ IS0 13667 ¢ 3 -1 42
Csida 150 ¢ 50 1167 & 153 O 46
Cs 137 1406 ¢ 50 1367 ¢ isy 012
Bs i1} - 620 ¢ 60 5633 ¢ 153 I 64
062191 071881 ! oR12X Waker H 124R0 ¢ 12480 12633133 ¢ 11550 049
0N 1R | 0| W atey Re 226 159+ 24 150 ¢ 1 o0 065
Ba 228 157 ¢ 42 1433 ¢ 231 Gus
[T _ MR (LT Woater i3 00+ 60 1911 4 €S8 919
O M¥9: 1072591 120051 Axr Filex G Alpha 250 ¢ 60 2700 & 260 0 5%
(n Beta 920¢ 160 166 00 ¢ 000 1w
Se-96 Mot S0 2767 ¢ 2 89 0K
Ce 137 0o 50 Jidvs L4 | 115
(LR 12551 12128 Woster Sr 89 490 ¢ 50 5067 ¢ 2 %9 @58
Se 90 50+ 50 2600 ¢ 100 035
0920091 iwvi7m1 110491 Water G Alpha 1001t so 1’67 % 0S8 0 5%
(o Beta 2004 50 2100 ¢ O o 015
09727 B 12806/ 122391 Mk Sr N9 250 ¢ so 2100 ¢ 265 1w
Se 90 250 ¢ 50 19046 ¢ O 00 208 **ic)
i3 0RO ¢+ 1: 6 P13 3y ¢ s 17 R4
Cs 1V WO+ 50 290 ¢ in) 015
K 17400 ¢ 870 150331 7508 47 had | §

* Pootmotes are located st end of table



DUQUESNE LIGHT COMPANY - 1991
US EPA INTERI ABORATORY COMPARISON PROGRAM 1991

(Page Y of 3)
Date EPA EPA T Norm Dev. **Warning
fssued Results Media Nuzlide Pesulisia) Resuits(h) (Known) S A ction

12128 W omter Co 60 290 ¢ 50 CURE Y 208 [IE TN
In65 736 ¢ 760 7267 ¢ 709 0 0%
Ru 106 1990 ¢ 200 9767 ¢ 78 D12
Cs 134 100 ¢ 5o 0314 058 0612
Cs 1YY 100 ¢ 50 1id s 0S8 O a5
Be 113 9RO 2 100 97 00 ¢ Ri2 017
1W18%) 111591 120491 W ager M3 24540 ¢ 15310 2333+ 5774 0459

1022/ 01028 orn21m Wotex froes Alpha 820 ¢ 210 55 00 3 4 36 2N ooig}
Re 226 2201+ i3 2100 ¢ 265 652
Re 228 222 % 56 1806 ¢ 100 ! W
Gross Beta 650+ 100 5600 ¢ PO I 56
Sr 89 100 ¢ so 1067 ¢ 208 023
5 90 1001 50 933 4 058 023
Co 60 00 ¢ se 1967 ¢ 058 012
Cs 134 100 ¢ 50 1033 ¢ 208 612
Cs- 137 110 ¢ 5o 1367 ¢ O 58 092
[REL. T 010292 o1n2imn W ombey Re 226 654 10 37 ¢ 03 19
Rs 228 81!t 10 79 ¢ i 20 017

(2} Average t capenmental sigms. o

(b} Expected lshorstory precusoe (| nigma, | determinstion ).

{d)  The iowest three results out of mine analyses were choaen. Other resulte in the group were close 1o the giver value  The proxess for mocepting dass s currently uoder review

{e) The cause for the deviation s belseved 10 be ervomeously high stroativm yiwlds, probably caused by ncomplieie separstion of calcium  The laboratory has investigated camer
concentrations sad Dipeting technigoes, snd heve found them o be comrect Further sspects of analysts iechmqgues anc besag tesied The labesatory bas recesved a new strontinnm
cxtre on matenal o Argosne Natwonal | sborstory  Experyments wath ths metiod 0 achieve better separatson of Caicnun were completed and procedure PRO 010 105

implemented o 2192

(f ;\:n-mwmh‘ﬁbwl-&m Two other wotopes spiked i the sample were 10 good agreement with | PA values  Ungt conversions were reviewed aed
found 0 be comrectly apphed Possible background crrors in goometry were investigaied and found 10 have an ensigraf ant cffect

(g)  Probabie failure © wansfer ali sample resadue 0 the counting planchet  Analysts are being tested using i -bouse and other FPA spikes
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APPENDIX A

INTERLABORATORY COMPARISON PROGRAM RESULTS

NOTE: TIML participates in intercomparison studies administered by US. EPA Environmen

Monitoring Systems Laboratory, Las Vegas, Nevada. The results are reported in Appendix
Also reported are resuits of in-house spikes and blanks. Appendix A is updated twice a year,

complete Appendix is ‘ncluded in January and July monthly reports only. Please refer to Januj
and July reports for information.

., January, 1992

All-2



Interlaboratory Comparison Program Results

Teledyne Isotopes Midwest Laboratory (formerly Hazleton Environmental Sciences) has participated in
interlabor.tory comparison (crosscheck) programs since the formulation of its guality control program in
December 1971. These 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 nnt 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.

Participant laboratories measure the concentration of specified radion ‘lides 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 purticipation in the environmental sample ciosscheck
program for milk, water, air filters, and food samples during the period January 1988 through November
1991. This program has been conducted by the US. Environmental Protection Agency Intercomparison
and Calibration Section, Quality Assurance Branch, Environmental Monitoring and Support Laboratory,
Las Vegas, Nevada.

The results in Table A-2 were obtained for thermoluminescent dosimeters (T1.Ds) 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-< lists results of the analyses on in-house "blank” samples.
Attachment B lists acceptance criteria for “spiked" samples.

Addendum to Appendix A provides exphn&tion for out-of-limit results.
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Table A-1. (continued)

! Concentration in E;“:, b
ElA Result

Lab Sample Date TIML Result Control
Code Type Collected Analysis 2of 1s, N=1 Limits
- STW.533 Water Apr 1988
M (Blind)
Sample A Cr alpha NDf 4604110 27.0-65.0
Ra-226 ND 64210 4781
Ra-228 ND 56208 4270
Uranium 6.046.0 6.026.0 0016 4
Sample B Cr. beta ND 57.0450 483657
Sr-89 312 5.0¢50 00137
Sr-9%0 53112 50415 2476
Co#0 633213 500450 413587
Cs 1M 77412 70850 00-15.7
Cs137 83£12 70450 00187
STU-%35 Urine Apr 1988 H-3 64831155 62024620 5128-7276
STW-536 Water Apr 1988 Sr-89 147213 20.045.0 11.3-287
Sr-90 200420 200415 17426
STW-538 Water Jun 1988 Cr-51 331.72130 30204300 250.0-354.0
Co60 160420 150450 63237
Zn-65 107.7£11 4 101.0£10.0 83.7-1183
Ru-106 191.32110 195.0£20.0 160.4-229.6
Cs- 13 183246 200450 113287
Cs 137 263412 250450 163337
STW-539 Water Jun 1988 H-3 5586492 55652557 4600-6530
STW-541 Milk Jun 1988 Sr-89 3378114 20.0£50 313487
Sr-90 5531458 600430 548652
13 103.7431 94.049.0 7841096
Cs-137 527431 51.045.0 423597
K 1587+23 1600180 14611739
STW-542 Water Jul 1988 Gr. alpha 8.7442 15.045.0 6327
Gr. beta 53412 4.0250 00127
STF-542 Food Jul 1988 Sr-89 NDf 33.045.0 U347
Sr-90 ND 3:.0£20 30.5375
A 115.0453 177 0£11.0 8801260
Cs-137 52746 .4 4,050 40.2-577
K. 1190466 1240462 11331347




Table A-1. (continued)

d —
el Resul |
Lab Sample Date TIML Result Contral
Code Type Coliected Analysis 2o 1s, N=1 Limits
STW-544 Water Aug 1968 13 80.020.0 76.028 0 62 1-0949_1‘
STW.S45  Water Aug 1988  Pu-239 110802 10.2410 85119
STW.346 Water Aug 1988 Uranium 6.0200 6.026.0 0.0-164
STAF-547 Air Filter Aug 1988 Gr alpha 8.0£0.0 8.0.50 00-16.7
Gr. beta 26.3£12 290450 203377
5r-90 8.0420 80115 54106
Cs-137 13.0£2.0 120180 33207
STW.548 Water Sep 1988 Ra-226 9.320 5 84226 6.2106
Ra-228 58204 34216 4068
STW-549 Water Sep “988 Cr alpha 7.0£20 80150 00167
Cr. beta 113212 10,0450 1.3-187
STW-550 Water Oct 1988 Cr-51 252.0£14.0 251.0425.0 207.7-294.3
Co-60 260420 25.025.0 163-33.7
Zn-65 158.3£10.2 151.0£15.0 12501770
Ru-106 153.049.2 152.015.0 126.0-178.0
Co- 104 28.745.0 25.05.0 163337
Cs-137 163212 15.0¢5.0 6.3-237
STW-551 Water Oct 1988 K3 23331127 231623%0 1710-2927
STW-552 Water Oct 1988
553 (Blind)
Sample A Gr. alpha 38.318.0 41.02100 23.7-583
Ra-226 4.5205 50108 3664
Ra-228 4406 52108 Jo-64
Uranium 47412 5.046.0 0.0-154
Sample B Gr. beta 51.3£3.0 54.0450 453627
- Sr-89 37$12 11.045.0 23197
Sr-90 10.721.2 10.041.5 74126
Cs134 153223 15.045.0 6.3-237
Cs-137 167412 15.0¢5.0 6.3-23.7




e ——ey e

Table A-1. (continued)

e R0CE AL ION i PCI/LP
d 5
Lab Sample Dute TIML Result ~Control
Code Type Collected Analysis 120¢ is, N=1 Limits
STM™-354 Milk Oct1988  Sr89 403470 40.045.0 313487
Sr-90 51.0£20 60.013.0 54 8652
13 94023 4 910490 7541066
Cs-137 450440 500450 $1%%7
K 1500145 1600180 w1-1739
STU-558 Urine Nov 1988 H-3 30304209 30252359 24033647
STW-556 Water Nov . 88 Gr. alpha 90435 9.0£5.0 03177
Cr. beta 97812 9.0£50 03177
STW-557 Water Dex 1988 13 108.743.0 115.0£12.0 9421358
STW.55 Water Jan 989 Sr-89 40028 7 400150 313487
Sr-9%0 24.383) 250215 24206
STW-560 Water Jan 1989 Pu-239 58211 42104 3549
STW.561 Water Jan 1989 Gr alpha 73112 8050 0.0-16.7
Gr. beta 53212 40150 00127
STW-562 Water 1:2b 19689 Cr51 245246 235224 193.4-276 6
Co-60 10.042.0 10.05.0 13187
Zn-65 170410 159416 1392-186.7
Ru-106 181276 178218 146.8-209 2
Cs134 9.723.0 10.0£5.0 13187
Cs137 11,7212 10050 13187
STW-563 Water Feb 1989 131 109.044.0 106.0£11.0 86.9-125.1
STW-564 Water Feb 1989 H-3 2820220 27542356 2137-3371
STW-565 Water Mar 1989 Ra-22¢ 42303 49207 3761
Ra-228 1.921.0 17203 12:22
STW-566 Water Mar1989 U 5.040.0 5.046.0 0.0-15.4
STAF-567 Air Filter Mar 1989 Cr. alpha 21.7212 21.045.0 123-29,7
Cr. beta 68.324.2 62.025.0 53.3-70.7
Sr-90 20.042.0 20.041.5 174226
Cs-137 213412 20.045.0 1 3-28.7

Alls7
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Table A-1. (continued)

Concentration in pCI/LP
LA _Result

i
!
COHNOI:%

d
Lab Sample Date TIML Result
Code Tvpe Collected Analysis 20 1s, N=1 Limits
STW-592 Water Jan 1990 Co60 147423 1545.0 63237
Zn-65 135.046.9 139.04140 11481632
Ru-106 13332134 139.0£14.0 11481632
Cs-134 17.341.2 18 0£5.0 93-267
Cs137 193412 180450 9.3.267
Ba-133 78.040.0 74,0470 61986 1
STW-593 Water Feb 1990 H-3 482748 49762498 41135839
STW-594 Water Mar19%0  Ra-226 5.040.2 49407 4157
Ra-228 135207 127219 954160
STW-595 Water Mar19% U 40400 40460 00-144
STAF-596  Air Filler  Mar19%0  Gr alpha 73112 5.045.0 00-137
Cr. beta 34.040.0 31.045.0 2337
Sr-90 10.040.0 10.0¢1.5 74126
Cs-137 9.3412 10050 13187
STW-597 Water Apr 1990 |
598 (Blind) |
Sample A Gr. alpha 810435 90.0423.0 50.1-129.9
Ra-226 4904 50408 3664 |
Ra-228 106203 10.241.5 76128
U 187430 20.046.0 96304
Sample B Gr beta 51.0410.1 52.045.0 33607 |
5r-89 9.341.2 10.045.0 13187 |
5r-%0 103431 10.021.5 83117 |
Cs-134 16.0£0.0 15.045.0 63-237
Cs137 19.0£20 15.045.0 63237
STM-599 Milk Aprigon  Sr89 217431 23.045.0 143317
5r-90 21.047.0 23.0£5.0 143317
13 98.741.2 9.0£100  81.7-116
Cs137 26.046.0 24.045.0 153327
K 1300.0469.2 155004780  1414.7-1685
STW-600 Water May 1990  5r-89 6.0420 7.045.0 00157
Sr-90 67412 7.045.0 00157
STW-601 Water May19%0  Gr.alpha 110820 220460 16324
Qrbeta 123312 L

All-10







Table A-1. (continued)

pp—v

e
Lab SCMPIC Date TIML Result Control
“ Code Type Collected Analysis o€ 1s, N=1 Limits
STW-614 Water Oct 1990
615
Sample A Gr alpha 687472 62.0£16.0 342898
Ra-226 129403 136220 1014171
Ra-228 42406 5013 2773
U 104206 102430 50154
Sample B Gr. beta 55.048.7 53.0¢5.0 443617
Sr-89 15.742.9 20,0450 113287
Sr-90 120420 150450 63237
Cs1 M4 90417 70850 0.0-15.7
Cs137 77812 5045.0 00137
STW-616 Water Nov 1990 Ra-226 68210 74211 5593
Ra-228 53417 77819 44110
STW-6178 Water Nov 1990 8 350104 355436 2032417
STW-618 Water Jan 1991 Sr-89 43212 5.045.0 004137
Sr-90 474912 50450 00137
STW-619 Water Jan 1991 Pu-239 16202 33203 2838
STW-620 Water Jan 1991 Gr. alpha 67230 50450 00137
Gr. beta 63212 5.015.0 00137
STW-621 Water Feb 1991 Co-60 413484 00450 313487
Zn-65 166.7£19.7 14904150 123.0-175.0
Ru-106 209.7218.6 186.0£19.0 153.0-2190
Cs 134 90420 8.0£5.0 00147
Cs-137 97812 8.015.0 00:16.7
Ba-133 857492 75.048.0 61.1-889
STW-622 Water Feb 1991 13 81.346.7 750480 611889
STW-823 Water Feb 1991 ‘H-3 410041442 4418044420  3651.2-5184.
STW-624 Water Mar 1991 Ra-226 34132 318448 235401
Ra-228 NDh 2111253 119-30.3
STW-625 Water Mar 1991 U 67804 76430 24128

All-12

s
4






theg
o .
i
) ry 3 ,
! \
it YN i ' \ 1 .
» T v b
Yy ) X + 3
L] »
vy - ¢! 4 : -1 4
1
¥y -t Ywatel ) 4 a3 ' 44 $
\ . " or § 4 ‘ . - d § 3
r et KN 74 ) ) 50 4 §
» : - : .
) W0 0O a
W-b3Y Ywater " / r-sy . ' '
J » . .
r. W ; $ X #
W-64 W ati | ) : Wpha b+ 4 b4 1R
r Mot » 4 : b4 N
L}
- ; ’ -
-64 Milk wp 19 -89 3 5 63
LTI v] . 1 b4 § 9
] . al. . it Wk y
5 \Aor~ 4 y4 | ™
i 4
. 4 \o"" N $ = - [
W-642 Water Kt 199 e D.7%1.: H.: &
"n-65 ’'S. 7483 r O .
K\ 10¢ o At S AN (e D Pyt 1
(514 /%214 5 18
(s13 10824 v | 3-187
Ha.11% Qd 7414 YK ()
Bl | - 4 | ¢ N -
) u 1 ! 1 6 - ¢
W-b4 Water Ot 1591 M 2040 02156 4 2454 01352 543 3 b

W-644 Water ot

B 5 Sample A Cir. alpha 3.0£13.1 82.0421 456-118
Ra-226 2 912 220233 6.3-27

Ra-228 19.642.3 o ox5.6 125319

{ \‘.:~ o 1543 . 1R7

ample | Gr. beta 55.323.1 65.01) §7.7-82.3

Sr-89 9 7431 10.045 0 ]

Sr-90 8.741.2 10.0£5 13187

Co-&0 20.341.2 20.045.0 1 3.28 7

(s1%4 Yy (4t 4 .‘.1,‘ RY







Table A-2. Crosscheck program results, thermoluminescent dosimeters (TLDs)

mR
Teledyne Average 22
Lab Result Known (All
Code TLD Type Measurement $209 Value© Participants)
and International Intercomparison®
1152 CaFy Mn Field 170419 171 16477
Bulb
Lab 2084 1 213 18847 6
3rd International Intercomparison®
1153 CaFy Mn Field 307232 34.944 8 315830
Bulb
Lab 89 616 4 91.7814.6 8§6.24240
4th International Intercomparison'
1154 CaFy:Mn Field 141411 14.121.4 160490
Bulb
Lab (Low) 93413 122424 12047 4
Lab (High) 404414 458492 4394132
Sth International Intercomparison®
115-5A CaFy:Mn Field 314418 30.046 0 3024146
Bulb
Lab at beginning 774158 75.247.6 758240 4
Lab at the end 96 6458 B8 418 8 90.74312
115-58 LiF-100 Field 30344 8 30.046.0 3024146
Chips
Field at beginning  81.127.4 75.247 6 75.8440 4
Lab at the end 85.4%11.7 B8 448 8 90.74312
7th_International Comparisonh |
115-7A LiF-100 Field 75.442.6 75.846.0 7512298
Chips
Lab (Co40) 800435 79.944.0 779427 6
Lab (Cs-137) 66,6425 75.043 8 7308222

All-16



Table A-2. Crosscheck program results, thermolumirescent dosimeters (TLDs)

mR
Teledyne Average 1209
lab Result Know (All
Code TLD Type Measurement 1209 Value® Participants)
115-7B CaFy Mn Field 715226 75.826.0 7512298
Bulbs
Lab (Co0) 84846 4 799140 77942 6
Lab (Cs-137) 788216 750438 7308222
115-7C Cas0 4 Dy Field 768227 758460 7514298
Cards
Lab (Co60) 82.5¢3.7 799440 779427 6
Lab (Cs137) 790432 750438 7302222
8th Interrational Intercomparison!
115-8A LiF-100 Field Site 1 295414 297215 2891124
Chips
Field Site 2 113208 104205 10.129.06
Lab (Cs-137) 13.720.9 172409 16.226 8
115-8B CaFy Mn Field Site 1 323412 29,721.5 B92124
Bulbs
Field Site 2 9.0£1.0 104205 101490
Lab (Cs-127) 15.820.9 17.2409 16.246 8
115-8C CaSO ¢ Dy Field Site 1 322207 29.7£1.5 2891124
Cards
Field Site 2 10.620.6 10.4205 10.129.0
Lab (Cs-137) 181208 17.2409 16,246 8
Teledyne Testing)
89-1 LiF-100 Lab - 210104 224 -
Chips
89-2 Teledyne Lab 209¢1.0 20.3 -
CaS0 4 Dy




Table A-2. (continued)

_mR
Teledyne Average 22
Lab Result Known (All
Code TLD Type Measurement 1204 Value¢ Participants)
Teledyne Testing)
90-1k Teledyne Lab 206114 19.6 -
CaSO ¢ Dy
Cards
90-1 Teledyne Lab 100.824.3 100.0 -
CasO 4 Dy
Cards
81.1m Teledyne Lab 334220 320 -
CaSO 4 Dy 552247 58.8 -
Cards 87 B26.2 85.5 -

Lab result given is the mean £2 standard deviations of three determinations.

b Second International Intercomparison of Ervironmental Dosimeters concucted in Aprii of 1976 by t

k

Health and Safety Laboratory (HASL), New York, New York, and the School of Public Health of t
University of Texas, Houston, Texas.

Value determined by sponsor of the intercomparison using continuously operated pressurized i
chamber.

Mean 12 standard deviations of results obtained by all laboratories participating in the program.
Third International Intercomparison of Environmental Dosimeters conducted in summer of 1977
Oak Ridge National Laboratory and the School of Public Health of the University of Texas, Housto
Texas.

Fourth International Intercomparison of Environmental Dosimeters conducted in summer of 1979
the School of Public Health of the University of Texas Houston, Texas.

Fifth International Intercomparison of Environmental Dosimeters conducted in fall of 1980 at Ida
Falls, ldaho and sponsorec by the School of Public Health of the University of Texas, Houston, Texa.
Environmental Measurements Laboratory, New York, New York, US. Department of Energy.
Seventh International Intercomparison of Environmental Dosimeters conducted in the spring a
summer of 1984 at Las Vegas, Nevada, and sponsored by the US. Department cf Energy, The U.
Nuclear Reglator; “ommission, and the US. Environmental Protection Agency.

Eigith Internat.onal Intercon:parison cf Environmental Dosimeters conducted in the fall and winte!
1985-1986 at New York, New York, and sponsored by the J.S. Department of Energy.

Chips were submitted in Sepvember 1989 and cards were submitted in November 1989 to Teledy
Isotopes, Inc., 'Westwood, NJ for irradiation.

Cards were irradiated by Teledyne Isotopes, Inc., Westwood, NJ on June 19, 1990.

| | Cards were irradiated by Dosimetry Associates, Inc., Northville, MI on Octcber 30, 199).
| ™ Irradiated cards wire provided by Teledyne Isotopes, INC., Westwood, NJ. Iradiated on October 8, 1991

\
r
\
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Table A-3. In-house spiked samples.

uenin pCi/L
Sample Date TIML Expected
Type Collected Analysis Result Known Precision
n=] Activity 15, n=14
Milk Feb 1988 Sr-89 31.8247 317260 87
Sr-90 255827 278435 52
11131 264205 232450 104
Cs- 134 238223 242260 87
Cs-137 265208 25.126.0 87
Milk Feb 1988 1131 10.621.2 143216 104
Water Feb 1988 1131 9.721.1 1146211 104
Water Mar 1988 131 105213 11.621.0 104
Waler Mar 1988 Sr-89 17.122.0 19.828.0 87
Sr-90 187209 17.325.0 52
Milk Mar 1988 131 332423 26.745.0 104
Cs-134 313221 30.215.0 87
Cs137 299114 26.2£5.0 k
Water Apr 1988 1131 171211 142150 104
Water Apr 1988 H-3 4439431 41764500 724
Water Apr 1988 Co-60 23.720.5 261240 87
Cs-134 254226 29.244.5 87
Cs-137 266123 262240 87
Water Jun 1988 Gr. alpha 123204 131250 87
Cr. beta 2621.0 20.125.0 87
Milk Jul 1988 -89 151216 164250 8.7
Sr-90 18.010.6 18.3£5.0 52
I-131 B8 4149 86.628.0 104
Cs-137 27408 20.826.0 87
Water Sep 1988 Sr-89 485133 508180 8.7
Sr-90 109£1.0 114235 2
Water Oct 1988 Co-60 209232 214135 87
Cs- 14 38716 38.0£6.0 87
Cs-137 19.042.4 210235 8.7
Water Oct 1988 1131 22.240.6 233135 10.4




Table A-3. In-house spiked samples(continued)

Lab
Code

Sample
Type

Date
Collected

Analysis

Expected

Precision
1s, n=1@

QC-Wae

QC-MI-21

QC-W47

QC-MI-22

QC-W48

QC-W-49
QC-W-50
QC-W-51

QC-MI-23

QC-MI-24

QC-W-52

Water

Milk

Water

Milk

Water

Milk

Water

Water
Water

Water

Milk

Milk

Water

Oct 1988
Oct 1988

Dec 1988

Jan 1989

Mar 1989

Apr 1989

Apr 1989

Apr 1989
Apr 1989
Jun 1989

Jul 1989

Aug 1989

Sep 1989

H-3

Cr alpha
Gr beta

Sr-89
Sr-90
13
Cs- 1M
Cs-137

Sr-89
Sr-90

13
Cs 134
Cs-137

Co60
Cs 1M
Cs-137

13

H-3

Gr. alpha
Gr. beta
Sr-89
Sr-%0
131

Cs-14
Cs-137

Sr-39
Sr-90

——lDCeNtIAtON 0 PO/ L
TIML
Result Known
ne1 Activity
4109243 41534500
598109 60 6190
96118 486475
258146 247240
115223 15.2450
265220 257450
2552103 3404100
283232 271430
540113 550420
245426 226455
240406 205250
152238 16,1250
164417 169430
363211 37.2450
208428 207480
222424 204180
235420 25128.0
24.2211 209480
236212 230480
372437 372450
3011459 30891500
130218 15.0¢5.0
26021.2 25.5¢8.0
194465 2204100
276435 286230
468432 434450
274218 283460
241218 208460
254427 27.2410.0
460811 47 8196
96103 97419

13

87
87

87
52
4
87
87

87
52

104
87
87

87
87
87

10.4
724

87
87

87
52
104
87
87

87
83

104

A11-20



Table A-3. In-house spiked samples (continued)

e OCEOTANON 0 PCI/L
Lab Sample Date TIML Fxpectad
Code Type Collected Analysis Result Known Precision
nel Activity 1s, ne'd
QC-W.53 Water Sep 1989 13 190402 20924 2 104
QC-W-54 Water Sep 1989 Sr-89 258246 247440 87
Sr-9%0 26.5253 297250 52
QC-MI-25 Milk Oct 1989 -131 700£3.3 7352200 104
Cs-134 21826 226180 87
Cs-137 294115 27 5480 87
QC-W.55 Water Okt 1989 13 333413 3532100 104
QC-W-56 Water Okt 1989 Co-60 152409 174250 8.7
Cs 134 221244 18.9¢80 87
Cs-137 27.281.2 229480 87
QC-W.57 Water Oct 1989 H-3 3334422 33794500 724
QC-w-58 Water Nov 198¢  Sr-89 10941 ¢4 11.141 0d 87
5r-90 10.421.0d 10321 o 5.2
QC-W-59 Water Nov 1989  Sr-89 101046 cd 104 110,54 17.5
Sr-90 98,043 d 95.0410.0d 170
QC-W-60 Water Dec 1989 Gr. alpha 10.8£1.1 10.64.0 87
Gr. beta 11.620.5 114240 87
QC-MI-26 Milk Jan 1990 Cs 1M 193110 208480 B7
Cs137 25.281.2 28280 87
QC-MI1-27 Milk Feb 1990 Sr-9%0 18.021.6 188450 52
QC-M1-28 Milk Mar 1990 131 638222 62.616.0 63
QC-Mi-61 Water Apr 1990 Sr-89 179255 231287 8.7
Sr-90 194225 23.5¢8.2 §2
QC-MI-29 Milk Apr 1990 13 90.749.2 82.5¢8 5 104
Cs-134 18.311.0 19.7450 87
Cs-137 203110 18.285.0 87
QC-W-62 Water Apr 1990 Co-60 8704 94150 87
Cs-134 20.0£0.2 19.7¢5.0 87
(137 287114 227850 87

L]



Table A-3. In-house spiked samples (continued)

e eODCEDMANON N PCI/L
Lab Sample Date TIML Expected
Code Type “ollected Analysis Result Known Precisicn
hel Activity 15, n=1d
QC-W43  Witer  Aprise0 b3 63.548.0 66.016.7 66
QC-W-54 Water Apr 1990 H-3 19412130 1826.04350.0 el
QC-W5 Water Jun 1990 Ra-226 64202 69£10 10
QC-W6 Water Jun 1990 u 6.240.2 6.016.0 6.0
QC-MI-30 Milk Jul 1990 Sr-59 12.820 4 18.4£10.0 87
Sr-90 182114 18.726.0 52
Cs-134 460213 49.0250 87
Cs137 276213 253850 8.7
QC-W-68 Water Jun 1990 Gr. alpha 98103 10.6126.0 8.7
Gr. beta 114206 11.3270 87
QC-MI-31 Milk Aug 1990 13 68.821.6 6141123 104
QC-W-69 Water Sep 1990 Sr-89 17.7£1.6 19.2£100 87
Sr-90 139216 17 42100 52
QC-MI-32 Milk Oct 1990 113 348202 324465 87
Cs134 25.841.2 27.3£100 87
Cs137 25.3£20 2242100 87
QC-w-70 Water Oct 1990 H-3 2355459 22762455 605
QC-w-N Water Oct 1990 131 55.940.9 5182104 104
QC-W.73 Water Oct 1990 Co-60 183427 16.825.0 87
Cs-134 283423 27.045.0 8.7
Cs-137 27213 224150 87
QC-W-74 Water Dec 1990 Gr. alpha 214210 26.126.5 na
Gr. beta 259210 23156 97
QC-M1-33 Milk Jan 1991 Sr-89 207433 21.625.0 50
Sr-90 190£1.4 23.0£3.0 30
Cs-134 22417 19.625.0 50
Cs-137 26,1216 223150 50
QC-MI-34 Milk Feb 1991 13 407218 40.116.0 6.0
QC-W.75 Water Mar 1991 Sr-89 18.8£1.5 233150 50
Sr-9%0 160408 17.243.0 30
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Table A-4 In-house "blank” samples.

-

Acceplance
Lab Samiple Date Results Cniteria
Code Type i lected Analysis 466 0) 466 0)
SPS-5386 Milk Jan 1988 1131 | <01 p <1
SPW.-5448 “Dead” Water Jan 1988 H-3 <177 <300
SPS-5615 Milk Mar 1988 13 <24 <10
Cs137 <25 <10
13 <03 <]
Sr-89 <04 <5
Sr-9%0 242054 <l
SPsS-5650 D1 Water Mar 1988 Th-228 <03 <1 j
Th-230 <004 <] \
Th-232 «<0.05 <) ‘
U-234 <0.03 <] |
U-235 <0.03 <] ‘
U-238 «0.03 <1 :
Am-241 <0.06 <1 |
Cm-241 <0.01 «1 !
Pu-238 <0.08 <1
Pu-240 <002 <1
SFS-6090 Milk Jul 1988 Sr-89 <0.5 <1
Sr-90 18205 <1
131 <0 4 <1
Cs-137 <0.4 <10
SPW-6209 Water Jul 1988 Fe-55 <08 <l
SPW-6292 Water Sep 1988 Sr-89 <0.7 a1
Sr-9%0 «0.7 <1
SPS-6477 Milk Oct 1988 11131 <0.2 <l
Cs 1M <b.1 <10
Cs-137 <59 <10
SPW-6478 Water Oct 1988 13 <02 <1
SPW-6479 Water Oct 1988 Co-60 <8.?7 <10
Cs- 134 <37 <10
Cs-137 <4.3 <10 |
SPW-6480  Water Oct 1988 H-3 <170 <300 |
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Table A4 In-house “blank" samples (continued)

—Soncentration (pCi/L)
Acceptance
Lab Sample Date Results Critena
Cade Type Collected Analysis (4.66 0) 466 0)

SPW-6625 Water Dec 1988 Gr. alpha <0.7 <l
Gr. beta <19 <4

SPS6723 Milk Jan 1989 Sr-89 <06 <5
Sr-%0 194052 <1

13 <02 «1

Cs-1M <43 <10

Cs137 <4 4 <10

SPW.6877 Water Mar 1089 Sr-89 <04 <5
Sr-9%0 <06 <]

SPS-6963 Milk Apr 1989 13 <03 <
Cs134 <59 «10

Cs 137 <62 <10

SPW-7561 Water Apr 1589 H-3 <150 <300
SPW-7207 Water Jun 1989 Ra-226 <0.2 <1
Ra-228 <06 <l

SPS-7208 Milk Jun 1989 Sr-89 <06 <5
Sr-9%0 21805 <l

13 <03 <1

Cs 1M <64 <10

Cs137 <72 <10

SPW-7588 Water Jun 1989 Gr. alpha <0.2 <1
Cr. beta <10 <4

SPS-7322 Milk Aug 1989 Sr-89 <14 <5
Sr-9%0 482102 <1

13 <02 <l

Cs- 14 <69 <10

Cs-137 <82 <10

~ SPW-7559 Water Sep 1989 Sr-89 <20 <5
Sr-90 <0.7 <

SPW.7560 Water Oct 1989 13 <0.1 <1
SPW-7562 Water Oct 1989 H-3 <140 <300

>
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Table A-4. In-house "blank” samples (continued)

—Soncentration (pCi/Ly
Acceptance
lab Sample Date Results Critena
Code Type Collected Anaiysis (4.66 0) 466 0)
SPW-8926 Water Aug 1990 Gr. alpha <0.3 <1
Cr. beta <07 <4
SPwW-8927 Water Aug 1990 U2 <0.01 <l
U-235 <0.02 <]
U-238 <0.01 <1
SPW.8928 Water Aug 1990 Mn-54 <40 <5
Co-58 <41 <5
Co60 <24 <5
Cs 1M <33 <5
Cs-137 <3.7 <5
Water Aug 1990 Sr-89 <14 <5
Sr-90 <0.6 <1
Water Sep 1990 Sr-89 <18 <5
Sr-90 <08 <l
Water Oct 1990 H-3 <180 <300
131 <03 <l
Milk Oct 1990 131 «04 <]
Cs 1M <33 <5
Cs-137 <43 <5
Water QOct 199 Mn-54 <1.? <5
Co-58 <26 <5
Co60 <16 <5
Cs- 134 <1.7 <5
Cs-137 <18 <5
Water Dec 1990 Gr. alpha <0.3 <1
Gr. beta <0.8 <4
Milk Jan 1991 Sr-89 <04 <5
Sr-%0 1.820 44 <l
Cs-134 <3.? <5
Cs-137 <52 <5
Milk Feb 1991 131 <03 <]
Water Feb 1991 Ra-226 <01 <)
Ra-228 <09 '3
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Table A-4. In-house “blank” samples (continued)

. -~
Acceplance
Lab Sample Cite Results Critena
Code Type Collected Analysis (4.66 ) 466 0)
SPW-514 Water Mar 1991 Sr-89 <1.1 <5
Sr-90 <09 <1
SPW-586 Water Apr 1991 131 <02 3
Cos0 <25 <5
Ce134 <24 <5
Ca137 <22 <5
SPS-587 Milk Apr 1951 13 <02 <]
Cs-134 «1.? <5
Cs-137 <19 )
SPW-837 Water Jun 1991 Gr. alpha <0.6 <1
Gr. beta <11 <4
SPM-©53 Milk Jul 1991 Sr-89 <0.7 <5
Sr-90 0 42032 <1
113 <0.2 <]
Cs-137 <49 <5
SPM-1236 Milk Oct 1991 131 <0.2 <l
Cs 1M <37 <5
Cs-137 <4.6 <5
SPW-1254 Water Oct 1991 Sr-89 <28 <5
Sr-90 <0.7 <1
SPW-1256 Water Oct 1991 1-131 <04 <l
Co60 <36 <5
(-1 <4.0 <5
Cs-137 <36 )
SPW-1259 Water Oct 1991 H-3 <160 <300
SPW-1444 Water Dec 1991 Gr. alpha <04 <1
r. heta <08 <4

- —

# Low level of 5r-90 concentration in milk (1 - § p7i/1L) is not unuscal
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ATTACHMENT B

Revision 0, 12.29.8¢

ACCEPTAN "E CRITERIA FOR 'SPIKED" SAMPLES

LABORATORY PRECISION: ONE STANDARD DEVIATION VALUES FOR \ ~niOUS ANALYSESS

One Standard Deviation

Analysis Level for Single Determination
GCamma Emutters 5 to 100 pCi/liter or kg 5 pCi/liter
> 100 pCi/liter or kg 5% of known value
Strontium-,9° 5 to 50 pCi/liter or | 3 5 pCi/liter
>50 pCi/liter or kg 10% of known value
Strontium-90P 2 to 30 pCi/liter or kg 3.0 pCi/liter
>30 pCi/liter or kg 10% of known value
Potassium »0.1 g/liter or kg 5% of knov a value
Cross alpha <20 pCi/liter 5 pCi/ liter
>20 pCi/liter 25% of known value
Gross beta <100 pCi/liter 5 pCi/liter
>100 pCi/liter 5% of known value
Tritium <4,000 pCi/liter 1s = (pCi/liter) =
169 85 x (known) %33
>4,000 pCi/liter 10% of known value
Radium-226, -228 <0.1 pCi/liter 15% of known value
Plutonium 0.1 pCi/liter, gram, or sample 10% of known value
lodine-131, <55 pCi/liter 6 pCi/liter
lodine-129 »55 pCi/liter 10% of known value
Uranium-238, <35 pCi/liter 6 pCi/liter
Nickel-64b, »35 pCi/liter 15% of known value
Technetium-99b
Iron-55P 50 to 100 pCi/liter 10 pCi/liter
>100 pCi/liter 10% of known value

2 From EPA publication, "Environmental Radioactivity Laboratory Intercrmparison Studies Program,
Fiscal Year, 1981-1982, EPA-600/4-81004.

b TIML limit.
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ARDENOUM TO APPENDIX A

The following is an explanaiion of the reasons why certain samples were outside the control limit specifi
by the Environmental Protection Agency for the Interlaboratory Comparions Program starting janua

1988,

Lab Code

Analysis

TIML
Result

(pCi/L)d

EPA

Control

Limit

(pCi/L)a

Explenation

STF-524

STW-532

STW-534

STM-554

STW-560

STW-568

K

1131

Co-60

Sr-90

Pu-239

Ra-228

1010.74158 5b

9.0£20

633213

51.0£2.0

58211

26210

1123.5-1336.5b

6288

412 587

548652

3549

2745

Error in transference of data. Correct da
was 1105233 mg/kg Results in the pa
have been within the limits and TI
will monitor the situation in the future.

Samp’e recounted after 12 days. T
average result was 88217 pCi/L (wit
EPA control limits). The sample w
recounted in order to check the d
Results in the past have been swithin t
limits and TIML will continue to monit
the situation in the future.

High level of Co-A0 was aue
contamination of beaker. Beaker w
discarded upon discovery
contamination and sample was recount
Recount results were 53.243.6 and 5.

pCi/L.

The cause of low result was due to v
high fat content of milk. It should
noted that 63% of all participants fail
this test. Also, the average for
participants was 54.0 pCi/L before t
Grubb and 55.8 pCi /L after the Grubb.

though it is suspected that the standa
was not properly calibrated by suppl
and is under investigation. New Pu-2
standard was obtained and will be used f
the next test.

The cause of high results is not kno:j

The cause of low results is not know
Next EPA cross check results were with
the control imits. No furthcr action
planned.
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ADDENDUIM TO APPENDIX A (continued)

SPA
TiML Conurol
Result Limit
Lab Code Analysis (pCi/La (pCi/L)a Explanation
STM-570 Sr-89 26.0¢10.0 30.3477 The cause of low results was falsely high
Sr-9%0 457242 498602 recovery due to suspected incomplete

calcium removal. Since EPA sample was
used up, internal spike was 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 17.321.2 174226 Sample was reanalyzed in triplicate;
results of reanalyses were 188218 pCi/L
No further action is planned

STM-599 K 1300.0169 2¢ 1414.7-16853¢  Sample was reanalyzed in triplicate.
Results of reanalyses were 142174953
mg/L.  The cause of low results is
unknown.

STW-601 Gr.alpha  11.0£2.0 11.6-32.4 Sample was reanalyzed in triplicate.
Results of reanalyses were 13.421.0 pCi/L.

STAF-626 Gr.alpha  387#12 14.6-35.4 The causs of high results is the difference
in geometer, between standard used in
the TIML iab and EPA filter.

STW-632 Ba-133 740169 516724 >ample was reanalyzed Resulte of the
reanalyses were 63 8169 pCi/ L. within
EPA limit.

STW-641 131 130.7116.8 8891271 The cause of high result is ur'nown. In-

house spike sample was prepared with
activity of I-131 68.326.8 pCi/L. Result of
the analysis was 69.119.7 pCi/L.

& Reported in pCi/L unless otherwise noted.

b Concentrations are reported in mg/kg.
€ Concentrations are reported in mg/L.




