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THIS DOCUMENT CONTAINS

PREFACE

L
This annual report of the 1980 Radiological Environmental Monitoring

{ Program for Three Mile Island Nuclear Station Unit I and 2 satisfies the

reporting requirements of both Unit I and Unit 2 as shown in their respective

Environmental Technical Specifications.
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SU!@!ARY

!

This report contains the results of the operational radiological

environmental monitoring program (REMP) conducted by Metropolitan Edison /GpU |

at Three Mile Island Nuclear Station (TMINS) during the period of January 1
!

f through Decembe r 31, 1980.
i

|= The program was designed to meet the Environmental Technical Specifications
I

(ETS) for TMINS Unit I and TMINS || nit 2.

i Samples taken during 1980 from the aquatic, atmospheric, and terrestrial

environments and direct radiation measurements were analyzed. The results

are included in this report. Table 1 is the synopsis of the operational

Radiological Environmental Monitorin>; Program for TMINS.

jg The aquatic environmental sampling program consisted of the analyses of
IE
i 2569 surface water samples from 13 locations, of 55 fish samples from 16
i

f locations, and of 10 sediment samples from 6 locations. Ichthyological

Associates was unable to locate any aquatic vegetation, which was suitable

for analysis, upstream or downstream of the TMINS discharge in the second
4

half of 1980. Samples were collected during July 1980 at 2 locationsI
with 2 samples analyzed.

1

The atmospheric environmental sampling program included the analyses of

f 4 30 air particulate samples and 432 air iodine sample; from 8 locations, and

of 57 precipitation samples from 5 locations.

The terrestrial environmental sampling program consisted of the analyses

of 468 milk samples trom 5 locations, and of 7 green leafy vegetable samples

f rom 7 locations. |
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[ Direct radiation immersion dose measurements using TLDs were monitored l
'

!
,

at 73 locations during the 4 quarterly periods of 1980 for a total of 275 |
i ,

'
I

analyses. Monthly immersion dose measurements were also taken from 20

| locations for a total of 230 monthly analyses.
>-

From this study, elevated activities were detected in se'eral pathways
i

as a result of the October 1980 atmospheric nuclear test by the people's

>Ij Republic of China (see Appendix C). The elevated radionuclide concentrations

resulting from the Chinese nuclear test affected both the indicator and back-

ground locations and can thus be attributed to sources other than TMINS

operation.

Based on comparisons between indicator and background stations, invest-

i
E igations were initiated on several data sets during 1980. These investigations

included: (a) I aquatic sediment analysis for strontium-90, (b) goat milk

iI
i samples from I location for strontium-90 and iodine-131, (c) s;ross beta
i

analysis from 3 precipitation, air particulate locations and surface water

sample stations, (d) tritium analysis from 3 surface water and 1 drinking

water stations, and (e) iodine-131 analysis from 5 surface and 6 drinking

|

|3 water stations. % sups of these investi);ations suggested that the

!3
|

tritium concentrations in the 3 surface water stations and I drinking water
i

station could have originated in part from TMI.

Two significant events occurred during 1980 that required e wironmental

assessment. On June 28, 1980, venting of the Unit 2 Containment Building

j atmosphere commenced and continued through to July 11, 1980. Intensified

|

! monitoring conducted by Metropolitan /GpU and various local, state,
!.

and Federal agencies revealed no envi: onmental impacts resulted f rom the

venting of approximately 44,000 Curies of krypton-85. Additionally, the

People's Republic of China conducted an atmospheric test of a nuclear weapon
I

! on October 16, 1980. Results of environmental monitoring conducted by

|I
vi
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{t
ifet ropoli tan 1:dison/Gpli demonst rated that an increase in activity in certain

i
| environmental media samples were attributable to fallout from this weapon

i
j test.
i

! The direct radiation immersion dose measurements taken during the 1980 I
i

a

study period, indicated only natural background environmental radiation

i levels were detected.

'the sample locations chosen and analysis performed on the various media

I

kg are more than adequate for detecting any environmental perturbation whether i

15
f Tf!I related or externally caused, for all signficant pathways.

It is concluded that the Three Bille Island Nuclear Station did not

produce any significant changes in the envi ronment during the 1980 study period.
,
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! INTRODUCTION
i
,

i
4

On January 18, 1973, the United States Nuclear Regulatory Commission

| published Regulatory Guide 4.1 (26) t.hich set forth what it considered to |<

be an acceptable program for monito ing radioactivity in the environs of
!

! nuclear power planta. Criteria presented in this position document and
:

| subsequent revisions (27) included data gathering relative to the pre-
1

|
! operational environmental status of the power plant site and further
,

\

| allowed for monitoring programs relat've to the operational phase of the
!g

plant.

3

Metropolitan Edison /GpU initiated a preoperational radiological

3 environmental monitoring program (REMp) around the Three Mile Island area
I
j in 1968 which continuei up to June 1974 when initial criticality for TMI
,!

. Unit I was achieved. Fron June 1974 to the present, the REMp bas been

considered to be the operational phase pursuant to United States Nuclear
1

| Regulatory Commission Regulatory Guide 4.1.

preoperational data for Unit 2 is considered as that obtained f rom

1968 to Unit 2's initial criti:ality on March 28, 1978. The operational

j phase consists of the time period from March 28, 1978 when initial criticality

was reached to the present.

.

j On March 28, 1979, an accident in the Unit 2 reactor resulted in the

cessation of operation which has continued through the present 1980
1

Investigational period. Additionally, Unit I had been out of service for-

purposes of refueling at the time of the Unit 2 accident and has remained-

out of service throughout the investigation period. Data on the preoperational

( phases a s wel1 as operational periods prior to 1980 have been presented |<-

n previous documents (2, 3, 4, 5, 6, 22, 23, 25).

i

I
l
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| This report presents the type and number of samples analyzed, the
i

analyses performed and the data generated by the 'l?iINS RDIP for the period

j of January 1, 1980 through December 31, 1980. Interpretation of the data
,_
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GEN ERAL S I_T_E_.-.I._N_F_O_RMA_T_I_O._N

Three Mile Island is the site of two nuclear power units of the

pressurized water reactor (PWR) type. The station consists of two reactors;

Unit 1, rated at 871 MWe and Unit 2 rated at 959 MWe.

;I
The station is located on Three Mile Island in the Susquehanna River

!

in Dauphin County, ten miles southeast of liarrisburg, PA. 'the average flow

of the river at this point is 34,000 cfs (12). The site consists of an

814 acre tract on Three Mile Island and several smaller adjacent islands.
.

The general climatic condi.tions are characterined by a mild continental-

M type climate with little severe weather. Agriculture is the largest land

usage in the area (45%) with emphasis on poultry, dairy cattle, and field

4 c rops (8 ) .
} l

More specific information ca the demography, meteorology and land use

i

i characteristics of the local areas may be found in the Environmental

iw Report (9), Environmental s'atement (10), Final Safety Analysis Report for |
1, '

TML-2 (11), the Environmental Report Supplement II (12) , and the FS F'"

(NUREG-Oll2) (21). |

I
REFtP Description

.M For the operational phase of the REMP, radioanalytical data are collected

g for comparison to that ger.erated i.n preoperational and prior operational phases.

ig
Differences between these periods are compared to determine whether any station

,

@
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PROGRMI

Objectives

The. objectives of the operational radiological environmental program are:F-

L- i. To fu11 fill the obligations of the Radiological Environmentai Surveillance

sections of the Environmental. Technical Specifications for TMI 1 and

TMI 2 (1, 23).

2. To determine whether any significant increases in the a vironmental

- concentrations of radionuclides has occurred in critical pathways.
3. To detect any buildup of long-lived radionuclides in the environment.

4. To detect any change in ambient gamma radiation levels.

5. To verify that TMINS operations have had no detrimental effects on the
I health of the public or on the environment.
L

_/ This report provides information for the Met.opolitan Edison /GPU, reguiatory
7 agencies, and the public record toward these objectives.

Design

In order to mee the stated objectivee, an appropriate operational REMP

was developed by Metropolitan Edison /GPil. Samples for the operational REMP
E

are taken from the aquatic, atmospheric, and terrestrial environments.

Samples of various media are sel"cted to obtain data for the evaluation of

the radiation dose to man and other important organisms. Sample types are

based on (1) established critical pathways for the transfer of radionuclides

j through the environment to man, and (2) experience gained during the pre-

operational and operational phases. Sampling loca.; ions were determined from-

site meteorology, Susquehanna River hydrology, local demography, and land use.

I Sampling locations are divided into two classes - indicator and control.

Indicator stations are those which are expected to manifest station effects,

if any exist; control samples are collected at locations which are helieved

to be unaffected by station operations. Fluctuations in the levels of
J

_ _ _ _ _ _ _ _ _
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)

radionuclides and direct radiation at indicator stations are evaluated with

{g respect to analogous fluctuarions at control stations. Indicator station '

l3
) data are also evaluated relative to background characteristics established
i

prior to station operations. Additional m ples beyond those required by

the Environmental Yechnical Specifications were collected and analyzed.

} Results were included with the Technical Specification data and are presented
s

1 |

! in this report.
!
3 |
*

,

The analysis of samples and the analytical data generated during the

program are routinely evaluated by tile TMI Environmental Controls staf f.

Further review of REMP and analytical data are performed by cognizant labor-

atories under contract to TM1 and the T'! ! Environmental Pontrols staff with

respect to current regulatory trends and operating experience. The analytical

procedures and quality control methods utilized by the REMP analytical labor-

atory are detailed in reference (13, 14, 1.5) .

| Table 1 sanmarized information on the Three Mile Island Nuclear Station's

operational REMP. Appendix A explains the sample coding system which '

!

specifies sample type and relative locations. Table A-1 gives the pertinent

information on individual sampling locations, while Figures A-1, A-2, and A-3

dep ic t their geogral< 'al locations. '

Exceptions to the_ 1980 RdMP

The operational REMP for TML-1 and TMI-2 were conducted in accordanceI |

'

with their respective Environmentai Technical Specifications (ETS). |

g Deviations frem this REMP (Table 3.0 and Table 3.2-2 of Unit I and Unit 2[5;

ETS,respectively) occurred during this period.

Due to the paheity of aquatic vegetation in the vicinity of 'iMINS, no

! samples .cere obtTited for the second half of 1980
-

,
;

|I
,
r

|
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Table 1

SYNOPSIS OF THE OPERATIONAL RADIJLOGICAL ENVIR02fENTAL MONITORING ?ROGRAM
FOR THREE MILE ISLAND NUCLEAR STATION

Number of Number of Number of
Sample Sampling Collection Samples Type Analysis Samples
Type Locations Frequency Collected Analysis Frequency Analyzed *

surface Water / 13 Daily 2315 11 - 3 Daily 1

Drinklag Water / Weekly 83 I-131 Daily 1902

Monthly 7 Gr-Beta Weekly Composite 274

) Biweekly 164 Gamma Weekly Composite 275
!!-3 Weekly Composite 276
Gr-Beta Monthly Composite 117

I-131 Monthly Composite 7

Gamma Monthly Composite 128
,

11 - 3 Monthly Composita 135 p
11-3 Quarterly Composite 40
Sr-89 Monthly Composite 6

Sr-89 Quarterly Composite 33
Sr-90 Quarterly Composite 33
I-131 Biweekly 130
I-131 Weekly 13

Gr-Alpha Biweekly 2

Gr-Alpha Monthly 4

Gr-Alpha Weekly 23
Sr-90 Monthly 6

1

Number of Samy_les does not include duplicate analysf s.*

_. . _ _ _ _ .
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Taly le 1 (cont'd) '

1

'SYNOPSIS OF THE OPERATIONAL RADIOLOGICAL ENVIRONMENTAL M3NITORING PROGRAM
FOR TilREE MILE ISLAND NUCLEAR STATION,

I

|

| Number of Number of Number of
,

! Sample Sampling Collection Samples Type Analysis Samples :
Type 1.ocations Fre_ouency Collected Analysis Frequency Analyzed *t

Effluent Water 1 Daily 181 Gr-Beta Daily 176
| Monthly 3 Gamma Daily 176
| Biweekly 5 11 - 3 Daily 178
'

l-131 Daily 171
Gamma Monthly Composite 4
H-3 Monthly Composite 11
1-131 Monthly Composite 2

Sr-89 Monthly Composite 9
Sr-90 Monthly Composite 9 h

'
| Sr-89 Quarterly Composite 1
'

Sr-90 Quarterly Composite 1

Gr-Alpha Daily 155
Gr- \1 pha Monthly Composite 11

1
'

I ' il Biweekly Composite 5 l

| I 131 Weekly Composite 1 |

Gr-Beta Biweekly Composite 2i

| Gr-Beta Monthly Composite 4

Air Particulate 8 Weekl:. 430 Gr-Beta Weekly 430
! Gamma Monthly Composite 24
j Gamma Quare.erly Composite 32
| Sr-90 Quarterly Composite 8

Gr-Alpha Quarterly Composite 8

|

|
|

|
i

| Number of Samples Analyzed does not include duplicate analyses.*

I
i

J

|

I



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

1

M M M M M M M M M M M M M M M M M M M

I

| Table 1 (cont'd)

SYNOPSIS OF TIIE OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
FOR TliREE MILE ISLAND ';IiCLEAR STATION

Number of Number of Number of
,

Sample Sampling Collection Samples Type Ana lys is Samples
Type _ Locations Frequencv_ Collected Analysis F r equ enc,v, Analyzed *

Air Iodine 8 Wectly 432 1-131 Weekly 432 |
1

Precipitation 5 Monthl) 50 Gr-Beta Monthly Composite 48
i Bimonthly 5 Gamma Monthly Composite 25
! 3 Week 1 11 - 3 Monthly Composite 20

9 Day 1 I-131 Monthly Composite 25
Gamma Quarterly Composite 15
11 - 3 Quarterly Composite 15,

j Sr-89 Semiannual Composite 5
i ,

Sr-90 Semiannual Composite 5 ?
:Milk 5 Biweekly 59 I-131 Dafly 20

Weekly 140 T-131 Weekly 159
3 Day 4 I-131 Semimonthly 40 |
2 Day 4 Gamma Weekly 169

'

Daily 12 Gamma Semimonthly 40 ;
Sr-89 Quarterly Composite 20 |

Sr-90 Quarterly Composite 20
l

Fish 16 Semianneally 55** Gamma Semiannual Composite 8
Sr-89 Semiannual Composite 8
Sr-90 Semiannual Composite 8 |

Auqatic Sediment 6 Semiannually 10 Gamma Semiannual Composite 10
Sr-89 Semiannual Composite 10
Sr-90 Semiannual Composite 10 )

l

* Fumber of Samples Analyzed does not include duplicate analyses.
** Samples composited into indicator and background samples.

_ _ _ _ __ ___ _ _ ____
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Table 1 (cont'd)

SYNOPSIS OF THE OPERATIONAL RADIOLOGICAL ENVIRONMENTAL *.f0NITORING SYSTEM
FOR ThREE MILE ISLAND NUCLEAR STATION

Number of Number of Number of
Sample Sampling Collection Samples Type Analy,. 4.s Samples

Type _ Locations Frequency Collected Analysis Frequency Analyzed

Aquatic Plants 2 Semiannually 2 Gamma Semiannual Composite 2

Green Leafy 7 Annually 7 Gamma Annual Composite 7

Vegetables

Fruite 2 Annually 4 Gamma Annual Composite 4

Dosimeters (TLD) 20 Monthly 244 Gamma Monthly 230
Immersion Dose 1

73 Quarterly 279 Gamma Quarterly 275
Immersion Dose

1

1

Number of Samples An_alyze_d does not include duplicate analyses.*

.
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I
| Air particulate samples were not collected at two s_ations during

certain sampling periods due to instrument malfunction. Table 2 presents

problems encountered relative to air oarticulate sample coi'.ection. Since

unit malfunctions also affect air iodine samples, Table 2 alco reflects

| deviations from the air iodine sampling program.
;I
| Table 2

DEVIATIONS IN TIE AI/Ap SAMPLING PROGRAM DURING 4 '80

! |

Station _Date _C_o._mm_e n_t,
i

12B1 2/23 - 3/1 No sample - unit malfunction
9/30 - 10/7 No sample - unit malfunction,

i

7F1 3/22 - 3/29 No sample - unit malfunction ||j |g 3/29 - 4/5 No sample - unit malfunction
4/5 - 4/12 No sample - unit malfunction |

il !
!

I

; Insufficient precipitation during January and February prevented samnle j
| '

j collection at all monitoring stations. Lack of sufficient sample at all stations

(
! in June for complete analysis resulted in June and July samples
!
,

} being composited. The lack of precipitation samples during January and

February prevented the performance of first quarter gamma scan analysis and

| semiannual strontium 89 and 90 analysis although a second quarter composite was
;

; analyzed for these two isotopes.
i
,

Frozen river conditions in the first and fourth quarters prevented

!I
( Technical Specification TLD station 14S2, 16Al, and 10H1 from being collected.
I

Monthly gamma scans at drinking water stations for January through May

'

were replaced with weekly analysis to June then monthly to the end of the
i

year. First and second quarter tritium at drinking water station 7Cl sere
|

replaced with weekly analysis to June then monthly through the end of the year. |

I
|

. _ _ _ _ _ _ . -. . _ . _ . - - - - - .. - . _ . _
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Quarterly strontium-89 and 90 were performed on untreated water at station
:
.

7G' Cor the first and second quarter. Monthly iodine-131 at drinking water;

stations 15C1 and 7G1 were replaced with weekly analysis to June 1980 then

semimonthly composite analys s through December 31, 1980.
i
! Alternate stations to those in the respective Technical Specifications

were sampled for green leafy vegetables and aquatic sediments during 1980
|
.

due to the lack of sa.,ple material at the designated locations.

| Analysis which did not meet the requisite analytical LLD's are presenteu
i

in Appendix B, Table B-1.
4

!

E
,5 Results and Discussions
1

! The averages and ranges of analytical results for the 1980 REMp are

j summarized in Table 3. Results for each type of sample taken were grouped
1

; according to the analysis performed and segregated by indicator and control

stations. Where applicable, the location with the highest annual mean for

a particular analysis is also presented.
t
i

|.

Aquatic Environment
|
i

Surface / Drinking Water

Surface water samples were collected from the requisite reci.nical

ig
;g Specification stations 9A2, 9BL, 7G1, and ISF1 during the 1980 investigation
I

! period (see Table A-1 for loct ion description) . Monitoring points 9A2 and
:I
j 9B1 are taken as weekly gcab samples while monitoring points 7G1 and 15F1
l

are collected as biweekly composites. Additioaal surf ace water samples

,

j are collected at locations IC3, 6G3, 8E2, 8C2, 10S1, and at both l'ait I

and Unit 2 intakes.

|
|

|I
|

||
:
I
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TABl.E 3-1

SUMMARY OF RADIONUCLIDE CONCENTRATIONS IN ENVIRONMENTAL SA>0'LES FRoh THREE HILE ISLAND NUCLEAR STATION
4 1980
|

Lower Indicator locatione f ofControl locationsLimit of i of LLD'aTi of Positives / Nonroutine
i of LLD's/ I of Positives / ReportableSample Type Analysis Detection * Hean** Range _ ,f of Analyses I of Analys.. Mean** Range f of Analyses i of Analyses 1*n i t Neasuremente

Surface / :-131 0.5 0.38 <0.1-6.4 1467/1517 50/1517 0.41 <0.1-3.9 547/589 47/589 pC1/1 0Drinking H-3 330 154 <100.0-630.0 2t> / 364 338/364 151 <80.0-270.0 8/120 !!2/120 pC1/2 0
*

Water Cr-8 2.0 3.0 <0.6-9.6 22/294 272/294 3. 7 <l.0-9.8 1/115 114/115 pCi/t 0Cr-a 2.0 --- --- --- --- --- <0.8-6.0 27/29 2/29 pCi/t 0Sr-89 1.0 -- <2.0-<5.0 28/28 0/28 --- <2.0-<5.0 11/11 0/11 pCi/t 0Sr-90 1.0 --- <0.4-<!.0 28/2B 0/28 --- <0.3-<!.0 10/11 1/11 pC1/1 0x-40 80.0 -- <70.0-<300.0 292/292 O/292 -- <70.0-<300.0 110/111 1/111 pC1/t 0
i

Cs-137 6.0 -- <3.0-<9.0 292/292 0/292 --- <3.0-<9.0 111/111 0/111 pCi/1 0 'Ra-226 80.0 --- <60.0-<300.0 292/292 0/292 -- < 60. 0-< 300. 0 111/111 0/111 pC1/1 0 CTh-228 8.0 --- <5.0-22.4 289/292 3/292 - <5.0-<20.0 110/111 1/111 pC1/1 0 8

Effluent 1-131 0.5 0.51 0.1-3.1 153/179 26/179 -- -- -- -- pCi/t 0Water H-3 330 598 90.0-3540.0 1/192 191/192 -- -- - - pC1/2 0Cr-8 2.0 5.1 <1.0-24.0 1/182 181/182 --- -- -- - pC1/1 0i Cr-e 2.0 -- 0.76-21.0 146/166 20/166 - -- - - pC1/1 0 |! Sr-89 1.0 --- <l.0-<4.0 10/10 0/10 -- -- - --- pC1/t 0Sr-90 1.0 0.54 0.4-0.7 2/10 8/10 -- -- - -- pCi/t 0Th-228 8.0 - <8.0-20.9 194/197 3/197 --- --- - -- pC1/t 0 |Ra-226 80.0 - <60.0-<200.0 195/197 2/197 -- -- -- -- pC1/t 0 iI Cs-137 6.0 -- <4.0-<8.0 195/197 2/197 - -- --- - pC1/1 0 |j r-40 80.0 -- <70.0-<200.0 195/197 1/197 - -- - - pC1/t 0
g

Air Cr-8 0.01 0.017 <0.002-0.85 9/255 246/255 0.021 <0.004-0.062 1/152 151/152 pC1/m3 0 'Particulates St-90 0.0001 0.00009 <0.000C5-0.00014 3/4 1/4 0.00012 <0.0001-0.00014 2/4 2/4 pCi/m3 0 lCr-a 0.002 0.0014 0.00071-0.0031 0/4 4/4 0.0018 0.0006-0.0038 1/4 3/4 pC1/m3 0 |Cs-137 0.01 -- <0.0002-0.00047 31/32 1/31 --- <0.0002-0.0008 20/24 4/24 pC1/m3 0ge - 7 5.0 0.026 <0.01-0.05 2/32 30/32 0. 01 1 0.02-0.08 0/24 24/24 pC1/m3 ,

0K-40 10.0 -- <0.003-0.016 30/32 2/32 --- <0.004-0.02 23/24 1/24 pC1/m3 0Zr-95 3.0 - <0.0002-0.0041 29/32 3/32 - <0.0002-0.0042 20/24 4/24 pC1/m3 0 IR u- 103 2.0 - <0.0002-0.005 29/32 3/32 -- <0.0003-0.004 21/24 3/24 pC1/m3 0Ce-141 3.0 - <0.0002-0.0048 29/32 3/7' -- < 0. 000 3-0. 004 8 22/24 2/24 pC1/m 03

i

1

i
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TABLE 3-1 (cont 'd)

SLWtARY OF RADIONUCLIDE CONCENTRATIONS IN ENVIRONMENTAL SAMPLES FROM THREE MILE ISLAND NUCLEAR STATION1980

1

I

lower Indicator Locattone i ofi
Limit of Control Locarions

f of LLD's i of Positives / Nontoutine
Sample Type _ Analysts Detectiona_ Mean** Range i of Analyses i of Analyga Mean * Range i of Analyses i of Ana h Unit Me a s u r eme n t ti

f of LLD's/ f of Positives / Reportablea

Aq ua t f r Sr-90 5.0 --- <0.002-0.003 5/6 1/6 <0.002 --- 4/4 0/4 pC1/gmid rv) 0Sediment Cs-137 0.15 0.57 0.14-1.25 0/6 6/6 0.18 0.131-0.25 0/4 4/4 pC1/gm(d ry) O
Sr-89 0.006 -- =0.006-<0.02 6/6 O/6 --- <0.006-<0.008 4/4 0/4 pC1/gm (d ry) 0K-40 0.4 10.06 7.97-13 0/6 6/6 9.18 7.69-10.8 0/4 4/4 pC1/gm (d ry) On-228 0.02 1.17 0.867-1.4 O/6 6/6 1.06 0.88-1.35 0/4 4/4 pC1/ gm (d r y) CRa-226 0.1 1.49 0.8-2.04 2/6 4/6 1.29 0.904-1.7 1/4 3/4 pC1/gm(d ry) 0 *--

gBe-7 0.5 -- <0.5-0.75 5/6 1/6 -- <0.5-<0.6 4/4 0/4 pCi/gm(dry) 0 f
Ag-110m 0.07 0.1 0.07-0.25 4/6 2/6 --- -- 4/4 0/4 pC1/gm (d ry) OCs-134' O.5 0.!20 <0.05-0.25 3/6 3/6 --- < 0. 0 5.-< 0. 0 7 4/4 0/4 pC1/gm(d ry) 0

Aq ua t ic Ca-137 --- <0.1 --- 1/1 0/1 0.115 --- 0/1 1/1 pCi/ge (we t) 0Plants K-40 -- 4.05 --- 0/1 1/1 <2.0
<

1/1 0/1 pCi/gm(wet) 0; Be - 7 --- <l.00 -- 1/1 0/1 1.93 -- 0/1 1/1 pCi/gm(wet) 0

--
'

H-3 --- 230 -- 0/1 1/1 520 0/1 1/1 pCi/gm(wet) 0
--

. Creen Leafy Be-7 0.1 0.26 <0.1-0.45 2/5 3/5 0.55 <0.2-0.89 1/2 1/2 pC1/gm(wet) 0 I
) Vegetables K-40 0.4 5.49 1.86-10.5 O; 5/5 6.10 4.77-7.43 0/2 2/2 pCi/gm(wet) 0
t

{f Truit K-40 - 1.24 0.72-1.76 0/2 2/2 1.005 0.72-1.29 0/2 2/2 pC1/gm(wr t) 0 |

,

;

i Ime r sion Y as per 5.73 2.7-12.4 --- -- 6.7 3.8-14.1 --- --- mres/mo 0j Io se USNRC
Reg.
Cuide
4.13

i

l

) i Technical Specification LLD's are given where applicable.
) == Meana not calculated if the number of values above LLD were less than 252 of the total number of analysis. A 2% criteria was used in the case of iodine-131 valuesi

,

!

!

I
1

|
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TABLE 3-2

SUMMARY OF RADIONUCLIDE CONCENTRATIONS IN ENVIRONMEMAL SAMPLES FROM THREE MILE ISt.AND NUCLEAR. STATION
,i 1980

f of
location with the Highest

'

f of LLD's/ f of Positives / Reporta51ei

-
Annual Mean Nou rout ine

,
Distance and

! Samate Tyne Analysts Na me Direction * Mean Range # of Analyses # of Analyses Units Measurennts

Surface / I-131 951 Above York Haven D m 1.5 mi SE on TM1 0.89 0.2-6.4 12/22 10/22 pCi/t 0
Drinking H-3 951 Above York Haven Dam 1.5 et SE on TMI 195 140.0-420.0 0/16 16/16 pCi/t 0
Water Cr-8 7C1 Columbia (surface water) 15 mi SE of IMI 5.43 1.9-33.0 0/37 37/37 pCi/t 0

Gr-a 1352 Unit t Intake Bldg. On Site --- <2.0-<6.0 3/3 0/3 pCi/t 0
Sr-89 7CI Columbia (surface water) 15 at SE of TMI --- <2.0-<5.0 4/4 0/4 pct /t 0

iSr-90 9A2 Susquehanna River 0. 5 a t S o f TMI --- <0.8-<1.0 2/2 0/2 pCi/t 0 )951 Above York Haven Dam 1.5 mL SE of TMI --- <0.8- <l.0 2/2 0/2 pct /t 0 1

; K-40 IC3 Swatara Creek. Middletown 2.3 at N of TMI -- <70.0-<!30.0 42/43 1/43 pCi/t 0 ,3 , I

J Cs-137 --- -- -- --- --- --- pct / 0 u
.

Ra-226 -- --- --- --- -- --- pC1/1 0 8

Th-228 9A2 S Parking Lot IMI 0.5 at on TML -- <8.0-22.4 *1/12 1/12 pCi/t 0

Effluent I-131 -- -- --- --- --- --- pct /t 0
Water H- 3 --- --- --- --- --- --- pct /t 0

Cr-8 --- -- --- -- --- -- pCL/t 0 i
Cr-a --- --- --- --- --- --- pC1/t 0
St-89 --- --- - - - --- --- --- pC1/t 0
Sr-90 - - - --- --- --- --- --- pC1/t 0
Th-228 --- --- --- --- --- --- pCi/t 0
Ra-226 --- --- --- --- --- --- pct /t 0

iCs-137 --- --- --- --- --- - - - pct /t 0 '

K-40 --- --- --- --- --- --- pCi/t 0

Air Cr-8 15C1 W Fairview Substation 15 et NW of IMI 0.027 0.01-0.031 0/51 51/51 pC1/m 03

Particulates Sr-90 -- --- --- --- -- --- pC1/m 03

Gr-a --- --- --- --- --- --- pct /m 03

Cs-134 --- --- --- --- 32/32 0/32 pct /m 03

Cs-137 15Cl V Fairview Substation 15 mi SW of TMt 0.00068 <0.0004-0.00092 1/4 3/4 pct /m 03

Be- ? 15C1 W Fairview Substation 15 a t NW o f TMI 0.05 0.02-0.07 0/4 4/4 pct /m 03

K-40 1251 Coldsboro 1.6 mt SW of TMt 0.063 <0.0007-0.025 3/4 1/4 pC1/m 3 0
Zr-95 1281 Coldsboro 1. 6 a t SW o f TH I 0.0026 <0.001-0.022 3/4 1/4 pC1/m 03

Ru-103 1281 Coldsboro 1.6 at SV of TMI 0.0032 <0.001-0.0031 2/4 2/4 pC1/m 0 '3,

Ce-141 5A1 Observation Center 0.4 mi E of TN! 0.002 <0.0006-0.0024 3/4 1/4 pct /m 03

i

'
|
i

'
I

i |
--
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TABLE 3-2 (cont'd)

SL*MMARY OF RADIONUCLIDF. CONCENTRATIONS IN ENVIRONMENTAL SAMLES FROM THREE M11.E ISLAND NUCLEAR STATION
1980 ),

|
I

i of
|Iocatic, with the Highest Annual Mean Nonroutine sj Distance and i of LLD's/ i of Fositives/ Reportable '

; Satple T_yI_e Analysis Name Direction * Mean
,

Range i of Analyses i of Analyses Units Measurements, i

i

Air Iodine I .Ja 15Cl W Fairview Substation 15 mi NW of TMI --- <0.02-<0.0S 51/51 0/51 pCL/m 3 0
1 1'

Frecipitation I-131 -- --- -- --- -- --- -- 0 !

1

; Cr-3 7F1 Drager Farm 9.9 mi SE of TMI 12.87 1.2-88.0 0/9 9/9 pC1/1 0 !
| Th-223 1C1 Middletown Substation 2.6 mi N of TNI 14.16 4.3-<20.0 7/8 1/8 pCi/t 0 t i

; Ra-22 6 1Cl Middletown Substation 2.6 mi N of TMI 111.77 35.3-<200.0 2/3 1/3 pC1/g 0 g I
1 Be - 7 8C1 Falmouth Collins Sub. 2.3 at SSE of TMI 63.3 39.9-93.4 5/8 3/8 pCi/t 0 g

H-3 7F1 Drager Farm 9.9 mi SE of TMI 225.7 <110.0-420.0 2/7 5/7 pC1/1 0

Milk I-131 1B1 Hardison Coat Farm 1.2 at N of TMI 0.6 <0.2-4.2 42/46 4/46 pC1/g 0
St-89 -- --- -- --- -- --- pCi/t 0 -

St-90 131 Hardison Coat Farm 1.2 mi N of TMI 7. 2 3.6-10.0 0/4 4/4 pCi/t 0
*

i K-40 IBl Hardison Coat Fahm 1.2 mi N of TMI 1548.3 1080.0-1910.0 0/46 46/46 pCi/t 0
j Cs-137 IB1 Hardison Coat Farm 1.2 mi N of TMI --- <6.0-15.3 40/46 6/46 pCi/t 0 {t Cs-134 --- -- -- --- -- -- pC1/g 0
l jSa-140 -- -- --- --- -- --- pC1/g 0

La-40 --- --- --- --- --- --- pC1/t 0
Th-228 181 Hardison Coat Farm 1.2 mi N --- 6.5-<10.0 45/46 ;iu pC1/g 0 )

Fish Sr-90 Background Above Discharge 0.0143 <0.001-0.012 2/4 2/4 pC1/gm(wet) O
Sr-87 Background Above Otsch.1rge 0.0103 <0.002-<0.02 4/4 0/4 pCL/gm Net) 0
K-40 Indicator Below Otscharge 3.735 1.85-7.31 0/4 4/4 pC1/gm(wet) 0

i Cs-137 Indicator Below Discharge 0.065 0.026-0.148 t/4 3/4 pC1/gm(wet) 0
Th-228 Indicator Below Discharge 0.0438 <0.009-<0.01 1/4 1/4 pC1/gm(wet) 0

4

I
4

:|

; I

I
,

!i
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'
\
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TABLE 3-2 (cont'd)

j SLHMARY OF RADIONUCLILE CONCENTRATIONS IN ENVIRONMENTAL SAMPLES Fl(OM THREE MILE ISt.A*tD hTCLEAR STATION'

1980

|

|

9 of
Location with the High_est Annual Mean Nonroutine

Distance and # of LLD's/ for Positives / Reportable
Sa ple Type malysis Name Direction * Mean Ranee J of Analysee # of Analyses Units Measarements

fAqutic ar-90 981 Susquehanna River 0.7 mi S of at 0.0025 <0.002-0.003 1/2 1/2 pCi/gm(dry) 0
SeJament Cs-137 931 Susquehanna River 0. 7 mi S of THI 0.997 0.744-1.25 0/2 2/2 pC1/gm(dry) O

St-89 11A1 Susquehanna River 0.5 mi SW of TMI <0.02 --- 1/1 0/1 pC1/ gm(d ry) 0
K-43 981 Susquehanna River 0. 7 mi S of TMI 12.0 11.0-13.0 0/2 2/2 pct /gm (d ry) 0
D.-228 951 Susquehanna River 0.7 mi S of TMI 1.395 1.a?-1.4 0/2 2/2 aci/gm(dry) 0
Ra-226 10A1 Susquehanna River 0.5 mi SSW of TMI !.74 -- 0/1 t/1 pCi/ gm(d ry) 0 iBe- 7 981 Susquehanna River 0.7 mi S of TMt <0.7 --- 2/2 0/2 pCi/gm(d ry) 0 -

| Ag-l!De 951 Susquehanna River 0.7 mi S of TMI 0.16 <0.07-0.25 1/2 1/2 pC1/gm(dry) 0 y'

Co-134 951 Susquehanna River 0.7 mi S of TMI 0.20 0.157-0.25 0/2 2/2 pC1/gm (d ry) 0

Aquatic Cs-137 1A2 Susquehanna River 0.7 mi N of TMI 0.154 --- 0/1 1/1 pC1/gm(dry) 0
> ants K-40 1051 Susquehanna River 0.7 m. SSW of THI 4.05 4.05 0/1 1/1 p C1/gm(d ry) Oj

Be- 7 1A2 Susquehanna River 0.7 mi N of TMI 1.93 1.93 0/1 1/1 pC1/gm(dry) 0
i H- 3 1A2 Susquehanna River 0. 7 mi N o f TM L 520 520 0/1 1/1 pC1/gm (d ry) 0

1 Creen Leaf y Be - 7 1F2 North Union St reet 6.3 mi N of TMI 0.89 --- 0/1 1/1 pC1/ge(d ry) 0
Vegetables K-40 14C1 Fisher Farms 2.7 WNW of TMI 10.5 -- 0/1 t/1 pC1/ge(dry) 0

Fruit K-40 IF2 m sonic Hames 5. 2 ES E o f TMI 1.24 0.72-1.76 0/2 2/2 pC1/gm (d ry) 0

Ime r sion y 7Cl Columbia 15 mi SE of TMI 9.1 6.9-11.9 --- -- mres/mo O
De.e

|

* Distance measured from the reactor complea centerline.

I

,

!

, .

I
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| Environmental Technical Specification stations for drinking water are

given as locations 7G1, and 7G1 and 15F1 for Unit I and Unit 2, respectively.

Additional drinking water stations designated 7G3 (Lancaster), 7G2 (Wrightsville),

9G2 (York), and 8E2 (Brunner Island) are also incorporated into the TMI REMP. )
1

In response to the continued shutdown of both TMI Unit I and TMI

I ,

Unit 2 during the 1980 investigation period, the sampling regimes were j

l
reduced during the second half of the year. Table 4 reflects the changes

ef f ected in the sampling and analysis f requencies during the 1980 |

monitoring year. It should be noted that stations 9A2, 9B1, and 6G3 are

i
collected as grab samples while the remainder of the stations are collected |

I |

by automatic compositor (drinking water stations 7GI and 7G3 remain as a daily hand I

composite prepar9 by the City of Lancaster and Columbia technicians) .
|

Although the overall regime was reduced, the monitoring program exceeds

the maximum technical specification requirements in number of stations monitored,

collection and analysis frequency and types of analysis performed. All

changes effected in the 1980 REMP are detailed in Appendix E. Changes include

alterations in technical and nontechnical specification programs.

Of the 2106 surface and drinking water samples analyzed for iodine-131,

92 were above the LLD (lower limit of detection) of 0.5 pCi/ liter. Fifty

of these positive values were noted in the indicator stations and forty-two

I1
i

in the control points. i

Comparisons between the annual means of the indicator and control stationsII

indicats no difference i.e. O.38 and 0.41 pCi/ liter for indicator and control

stations, respectively. The appearance of iodine-131 in control stations<

suggests inputs upstream of Three Mile island. The highest annual average
,

iodine-131 location was surf ace water station 981 approximately 1.5 miles

southeast of TM1 containment. The range for this station for the 1980 monitoring |

period was 0.2-6.4 pCi/ liter lodine-131.

I
_ _ _ -_ -. _ . __ . -
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Table 4 |

t
4

_SIIRFACE/DRI'. KING WATER SAMPLE AND ANALYSIS FFEOUENCY DURING 1980
!

Collection
Frequency Dates Analysis, gina'ysis Frequency Dates

Auto Daily '/1/80 - 6/15/80 I-131 Daily 1/1/80 - 6/15/80
Composite
Samyles I-131 Seminanthly 6/15/80 - 12/31/80

1

j Semimonthly Composite 6/15/80 - 12/31/80 Gamma Weekly Composite 1/1/80 - 6/15/80
! Monthly Composite
1

'

G; ma Monthly Compos it.e 6/15f80 - 1;/31/80
| |

| H-3 Weekly Conposite 1/1/80 - 6/15/80 |
'

Monthly Couposite 1
'

Ouarterly Composite p
.

11 - 3 Month 1- Composite 6/15/80 - 12/31/80
'

Qua r t e rl,v_ Compos it e

|
i Sr-89,90 Qt.arterly Composite 1/1/80 - 12/31/80
i

Gr-Beta Weekly Composite 1/1/60 - 12/31/80
Month 1. Composite

1

|
. _ _ _ _ . _ _ _

Gr-Beta Monthly Composite 6/15/80 - 12/31/80

Grab Weekly 1/1/80 - 6/15/80 1-131 Weekly 1/1/80 - 6/15/80
; Samples Semimonthly 6/15/80 - 8/1/80

Weekly 8/1/80 - 12/31/80
i

| Semimonth13 6/15/80 - 8/i'80 Gamma Monthly _Coypnosite 1/1/80 - 12/31/80

4 Weekly 8/1/80 - 12/31/80(a) 11 - 3 Monthly Composite 1/1/80 - 12/31/80
Quarterly ( omposite

i
i

} (a) 6G3 remained on semimonthly collection frequency
1

i. _ _ _ _ _ __ __
- -.
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|
| The highest annual average iodine-131 concentration occurring at a

'

|
:

drinking water station occurred at 7C2 (Wrightsville Water Company) (Table 5).

Table 5
i

ANNUAL AVERAGE 10 DINE-131 CONCENTRATION FOR DRINKING WATER

STATIONS DlIRING 1980
(pCi/ liter)

| Station Annual Average Range

15F1 (Background) 0.36 0.2-1.3
8El 0.36 0.1-1.0
7G1 0.36 0.2-1.0
7G3 0.36 0.2-1.1

9G2 0.36 0.2-0.7
7G2 0.40 0.1-3.2 |I |

,

l

The highest value obtained from this sampling !ocation occurred during the

| period of December 31, 1979 to January 7, 1980. Values ranged from <0.5 to
1

i

| 3.2 pCi/ liter. During the same period iodine-131 values ranged from <0.3 to
j

| 1.4 pC1/ liter and <0.4 to 2.3 pCi/ liter for the TM1 Intake and discharge,
i

respectively. Background stations ranged from 0.1 to 3.9 pCi/ liter reflecting

the contributions from sources upstream of TMI. None of the iodine-131

| data obtained from the surface and drinking water stat' ions during 1980 reached

reportable values. The annual average iodine-131 concentrations at all
,

,

} drinking water stations were an order of magnitude below the EPA drinking
,

I

( water standard of 3.0 pC / liter as averaged over the yearly reporting period.

l

Tritium values over the year for all stations ranged from <80 to 630,

pCi/ liter. The average tritium values for all stations are presented in
|

|
Table 6. 1

I

- ._ .- . _ - _ _ . - _ _ - _ _ - _ _ _ _ _
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Table 6

ANNUAL AVERAGE TRITILDI CONCENTRATIONS FOR

SURFACE AND DRINKING WATER STATIONS DURING 1980

Average Range
g) ( Ci/7) (pCi/R)

_

SW/DU Concentration yStation

IC3 (control) SW 152 80-240

15F1 (control) SW/DW 155 100-270

13S2 (control) SW 147 100-260 f
8El DW 148 100-420 jI HEl SW 141 100-260

'

7G1 SW 168 100-400

7Gl DW 148 100-290

I 8C2 SW 154 100-350

7G3 DW 165 100-630

9G2 DW 146 100-220

1 7G2 liW l30 100-220

9A2 SW 186 100-370

9B1 SW 195 140-420

6G3 (control) SW 128 100-190

(a) SW = surface water; EW = finished drinking water

I
As noted in Table 6, surface water station c "> l (1.5 south of the TMI

discharge) had the highest average annual t ri t itun concentration of all

sampling locations. The drinking water station with the highest average

tritium concentratien was 7G1 (Columbia) with 168.8 pCi/ liter of tritium,

slightly above background average of 151 pCL/ liter. The single highest

tritium value obtained from the drinking water stations during 1980, occurrec'.

In the June monthly composite sample at Laacaster (630 pCi/ liter). Tritium

values at the TMI intake and discharge f or t his same period were 120.0 and

300 pCi/ liter, respectively.

Surface water samples collected during March at station 9A2 were

above background for tritium. Analysis of the monthly composite revealed

tritium values of 370 f 110 pC1/ liter as compared to the hackground

value of 130 1 14 pCi/ liter. Samples from surface water stations 7G1

(Columbia) and 8C2 (York llaven liydro Station) for the month of June

were also above iackground with values of 400 t 120 and 350 1 90

I
-. _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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pCi/ liter, respectively. Background values for the same time period

were 170 1 28 pCi/ liter. Only one drinking water station, 7C3, exhibited

tritium concentration above background during 1980. The same monthly

composite for 7G3 and the background stations were 630 1 80 and 150 1 80

pC1/ liter, respectively. Although none of the tritium values obtained

during the 1980 monitoring period attained reportable levels, investigations

were made into the probable cause of greater than background levels of

tritium noted above. Figure 1 depicts the average tritium concentrations

in the Susquehanna River from 1974 through 1980. The results of these

investigations suggested TMI as being a possible contributor.

Results of the gross beta activity indicated no difference between

indicator and background station over the 1980 reporting period. Back-

ground stations averaged 3.7 pC1/11ter over the 1980 monitoring period
-

while indicator stations averaged 3.0 pCi/ liter. Effluent water from Three

Mile Island averaged 5.1 pCi/ liter over the 1980 period and ranged from 1.0

to 24 pCi/ liter for gross beta activity. Values for 1980 are general:y

equal to or less than those noted in previous years, i.e. 1979 - 3.0

pCi/ liter and 1978 - 4.3 pCi/ liter. None of the values obtained during

1980 reached reportable levels although investigations were initiated

on six values obtained from three surface water stations. Cross beta

activity for station 9B1 in February was 6.310.1 pCi/ liter compared

q. to background levels of 2.8 1 0.3 pCi/ liter. Efiluent gross beta activity
h

- for this period averaged 3.9 pCi/ liter. Gross beta activity at station

7Cl for March, July, and October were 13.0 1 2.0, 8.7 i 1.3, and 11.0 i 1.0
pCi/ liter, respectively. These compared to background levels of 4.4 + 1.8,

5.0 1 0.2, and 2.8 i 1.8 for the respective time periods. Examination of

affluent averages for each of these time intervals gave values for the

investigational periods of 6.9 1 1.1. 8.3 1.2, and 3.7 i 10. Strontium

1

-
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Figure 1

AVERAGE TRITIUM CONCENTRATIONS IN SUSQUEHANNA RIVER IN VICINITY OF TMI
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analysis for the first and third quarters at 7G1 were less than the lower

limits of detection (LI.D) of 1.0 pCl/ liter for strontium-89 and 90.

Analysis of strontium-89 and 90 analysis from the plant discharge fe. the

periods unde. investigation indicate that these isotopes were no the

cont ribut ing factors in the slightly elevated gross beta activities noted.

The monthly analysis conducted on station 6G3 were above cont rol st a t ions

values obt ained upst ream of the IMI dischirge. Analysis for this time

period were 6.1 + 1.2 pCL/ liter at location 6G 3 and 3. 3 + 1. 3 fo r the

control locations Stat ion 6G3 is located on Chickles Creek and is not

influenced by discharges from TMI. Consequently, this station serves as

an addit ional background stat ion for monitoring point s below Chickies

Creek, and the elevated values are due to sources other than TMI such as

local hospital and municipal waste treatment diacharges or atmospheric

fallout. It should be noted that the contributions f rom 6G3 would impact

sample point 7G1 and the values obtained at this location during March,

July, and October may reflect the background component from Chickles Creek

in addition to the natural river background. The natural fluctuation in

Susquehanna River gross beta activity for the years 1980, 1979, and 1978

ranged from ( 1.0 to 9.8 pCi/ liter, -1.0 to 14.0 pCi/ lit e r, and 2.1 to

13.0 pCi/I tter, reslectively. The values obtained from stations 9B1, 7GI,

and 6G3 all f all within this natural background fluct uat Ion.

Data analysis of surface / drinking water stations for itrontinm-89

and 90 during 1980 revealed that no values above the analysis 1.LD were

detected for any of the indicator stations. Only one positive value for

st ront ium-90 was noted in a esntrol station above the TMI intake.

lCamma spectral analysis of the surface and drinking water samf es

collected revealed only naturally occurring E-40 and Th-228 in both

indicator and control stations.

,

w

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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I
Gross alpha analysis of surface water samples were all 1.1.D for

( indicator stations with two positive values obtained in the control

l

! stations upst ream f rom 'Dil .

I
I

!g Groundwater
!g
| Pursuant to a request from the Nuclear Regula<.ory Agency, ground-
a

water monitoring was initiated around the Unit 2 power block area in

January of 1980. Initially, eight monitoring st at ions were installed

and sampled weekly f or t rit ium and gamma emi t t i ng rad i on uc l ides . Seven

additional stations were added in May.I,

A complete report, relative to this monitoring program, is presented j

in Appendix 1.

Aquatic Biota and Sediments

- Representative fish species were obtained in July and October of
'

;
'

Camma spectral analysis revealed natural occurring K-40 and '

1980

Th-228 f rom both indicator and cont rol stations and Cs-137 in four indicator

I

and two control sampics. The average cesium values for the year were 0.065

and 0.033 pCi/ gram for the indicator and background stations, respectively,

I
and are considered to be consistent with natural background levels re- i

I \
|

sulting from past fallout excursions.
I

Strontium-89 and 90 analysis for indicator stations yielded no positive

j strentinm-89 values and three positive strontium-90 results. Control

stations analysis were negative for strontium-89 with two positive

strontium-90 values. The indicator station average for strontium-90 was

0.0095 pCL/ gram while the control stations average was 0.0143 pC1/grnm.=

The single highest strontium-90 concentration was noted in the control

I locations upstream of TMI and had a value of 0.032 pCi/ gram. All of t hese

;I
,

i
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I values are consistent with background levels and the preoperational

strontium-90 levels of 0.045 pCi/ gram.

Aquatic vegetation was collected only once during 1980 due to the

paucity of sampling material. Gamma spect ral analysis of plant material

revealed naturally occurring K-40 and Ee-7 in indicator and control

stations, respectively. l .ow level cesium was noted in the control stations

and is consistent with background fallout levels. Tritium analysis were

positive for both indicat or and cont rol stat ions with the control station

being higher than the indicator, i.e. 230 + 90 vs 520 t 110 pCi/gran.

I Aquatic sediment samples were obtained during July and October of

1980. One positive strontium-90 value was obtained during 1980. Monitoring

!

point 9B1 pave a positive value of 0.0025 t 0.0009 pCi/ gram in July.

j Subsequent samples were negative as were all strontium-89 for both indicator

and background station analysis during 1980. The positive strontium value
! is well below tne preoperational mean of 0.39 t 0.45 pC1/ gram and is

considereJ to be within natural fallout values. Gamma ;pect ral analysis

|
revealed naturally occurring K-40. Th-228, and Ra-226 in both indicator

j and control station. Cesium-134, cesium-137 and sil ver +110m was

also detected. All samples contained positive ces ium-13 7 l eve l s , ranging
:

I f rom 0.013 pCi/ gram at background station lA2 to 1.25 pCi/ gram at Indicator

station 9Bl. Cesium-134 values range from LLD levels at background stations

i 1 A2 and 7Al and indicator st ations llAl and 10B1 to positive levels of 0.14

to 0.25 pCi/ gram at Indicator stations 9BI and 10Al. Silver -llom valuesj

range from LLD levels at background stations lA2 and 7Al and indicator

| stations 9B1 (July only), llAl, and 10B1 to positive levels of 0.07 to

j 0.25 pCi/ gram at indicator stations 10Al and 9hl (October only).

preoperational levels of cesium-137 were 0.430 t 0.29 pCi/ gram.I t
.

I
__ - - -
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I
| Effluent data from May 1980 showed positive low levels of cesium-134,
,

cesium-137, and silver -Il0m. These levels, while positive, were close to

l analysis LLD's. In light of this, it is possinle that a component of the i

l

sediment radioactivity is related to TMI activities. It should be noted f
)
a

that ele ated radiocontaminants were detected in several environmental

i. samples as a result of the atmospheric tests conducted by the People's
.

.

Republic of China in October 1980 (see Appendix C). These data suggest

i that atmospheric fallout could have also contributed to the positive

values noted abeve.

I .

'

* Atmospheric Environment

Monitoring of the atmospheric environment around Three Mile Island

is conducted through analyzing air particulate fliers, charcoal cart ridges,

I and precipitation samples. Air particulate and air lodine samples are

collected at eight locations with low volume air samplers. Air particulate

samples are collected on filters in tandem w*th charcoal (flow through)

cartridges for collecting air iodine samples. Air volumes are measured ;

with dry P.as meters and recorded. Both air particulate and iodine

samples are collected weekly.

Precipitation is collected util! zing 12-inch diameter funnelsI
J

that drain into 5 gallon polyethene bottles. Samples are collected monthly.

II
Air Particulates

All alc particulate samples are an.lyzed weekly for gross beta

activity then composited by indicator vs control stations for monthly

gamma spectral analysis. Quarterly composites of each individual station
;

i

are analyzed for gamma emitting radionuclides and then composited for

locations.groes alpha and strontium-90 analysis by indicator and controli

I
4

- _ _ . _ _ _ _ . . _ _ _ _ _ _ _ - - . - _ - _ -_ _ _ _ _ _ _ __ _-.--
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I Results of the gross beta analysis provided comparisons between
i

indicator and background stations for tht year as well as comparisons

i between locations in relation to temporal and spatial differences.
\^

The annual average mean for all indicator stations was 0.017 pC1/m 3
r
'
,

3as con: pared to 0.021 pCi/m for all background locations. The station

I
|

with the highest annual average 3;ross beta activity was background
i

3 gross beta activity.station 15G1 (West Fairview) with 0.027 pC1/m

| These values comptre to the annual average preoperational mean of |

30.15 pCi/m . The general trend noted in previous years is presented in
|

!Figure 2.

i Statistical analysis of the gross beta valoes obtained during

the 1980 reporting period indicated that while there were no signif : ant

difference between indicator and background stations nor any spatial i

differenc< at the 99% confidence interval, a temporal difference was noted

- at the 95% confidence interval. Increases in gross beta activity was |

noted at all monitoring locations during November and December. The
,

increase, noted at all indicator a.d background statior.s, is considered

to be a result of the atmospheric cesting conductc;' by the People's ,

).

Republic of China on October 16, 1980. A further discussion of the

monitoring and data collected in relation to the atmospheric fallout

resulting from this test, is presented in Appendix C and elseahere in

this report.

Camma scan analysis for indicator and background stations during

the 1980 monitoring period resu tted in one positive cesium-137 value

l for the combined indicator composite sample in August. Background
r

composites for the same isotopes were positive for the May, June, July,
,

I and August composites. The yearly average mean for Indicator stations

1

'I
,

I
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Figure 2

AVEHAGE CROSS BETA CONCENTRATIONS-AIR PARTICULATES-VICINITY OF TMINS
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-4 3 -4
j of 4.68x10 pCi/m was less than tm- anckgrotmd value of 6. 76x10

pCi/m by a factor c' 1pproximately 1.4. All positive values were

approximately an order of magnitude below the preoperational mean of,

1 -3 3
! 4.0x10 pCi/m . These results are considered to be indicative of
i

natural background.
'

Gamma scans for indicator stations were positive for Ru-103 in

i November and Ru-103, Zr-95 and Ce-141 in October. Similarly, background

stations were positive f or Ru-103 and Ce-141 in November and Ru-103,

Zr-95, Ce-141 and naturally occurring K-40 and Be-7 in acember. The

{I
appearance of these isotopes are coincident to the atmospheric fallout

'
| noted in several environmental media during this time period as a

l

result of the Chinese weapons test.

| Quarterly composite analysis of each monitoring station for

gamma emitting isotopes were positive for naturally occurring K-40

at two stations for the second quarter Third quarter analysis for

;I:
station 12B1 was positive for Ru-103 while fourth quarter analysis forj

i

stations ICl, 12B1, and 15GI were positive for Ru-103. Additionally,

monitoring stations IS2, 12Bl. and ISCI were positive for Zr-95 ar.d
;

station 5Al was positive for Ce-141 during the fourth quarter. The

j spatial and temporal distribution of these isotopes further support

the environmental appearance of atmospheric fallout due to the Chinese

weapons test. Similar appearance of these isotopen were noted in 1978

as a result of similar weapons testing programs conducted by the

People's Republic of China (23).

| Analysis for strontium-90 were conducted during the four quarters
,

f3 of 1980. Results from indicator stations ranged from c5.0x10- to

|

| -4 3 -4 -4
1.4x10 pCi/m Background stations ranged f rom sl.0x10 to 1.4x10

|
pCi/m'3 Comparisons between indicator and control annual averages

-

.

|I
, , - . - , - - . - , , , , , , - - - - - , , - , , . - . - - - ,- - - - . - - , . . . .
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|I revealed that the indicator stations were approximately an order pf
i

' -5 -4
| magnitude less than the control stations; 8.7x10 vs 1.2x10 pCi/m'3 .

I

| Poth of these values, however, are below those previously reported for

either 1978 or 1979, and are considered to be welI within natural back-

,

j ground levelt, of residual atmospheric fallout.

J
;j An average gross alpha activity of indicator and background stations

>.
-3 -3 3

|' for 1980 were 1.4x10 and 1.8x10 pC1/m , respectively. There appears

|

|
to be no difference between indicator and background stations and both

4

| values are within natural background activity levels.

i

'E Air Iodine

Analysis of weekly air iodine samples f rom each of t he eight monitoring
3i

|
locations were all less than the analytical LLI of 0.07 pCi/m Consequently,.

there are no environmental implications associated with this radioisotope.
a

i .

!g
j Special ?!anitoring

.

In response to the reactor building purge in June and July, additional

.
monitoring efforts were effected. A complete descript ion of tl ese activit ies

4

and a discussion of the data obtained is presented in Appendix D.

}

|j precipitation
e
! Monthly samples from the f ve precipitation stations were analyzed for

| gross beta activity. Activity levels for both indicator and control stations

were generally higher during lanuary and February (only background station

15G1 during January and February and indicator station 8Cl in February (
1

I 1

yielded sufficient sample for analysis) then decreased through the remainder |

of the year, until December. December's gross beta activity, for all

stations, increased substantially from that noted during the previous 11

I
_ - _ _ _ _ __ -_ -_ _ __ _
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I months. This increase is attributed to atmospheric faltout from the
|
i

Chinese weapons test conducted in October of 1980. Cross beta activity

|

| levels prior to December were below the preoperational mean of 22

pCi/ liter while December values were noticably higher (Table 7).

.
Table 7

r

MONTl!LY GROSS P> ETA ACTIVITY IN PRECIPITATION DURING 1980
m (pCi/1 iter)
i
|

Station J_ F M A M J -- J A S O_ N D

I
4

1 15Gl* 22.0 15.0 5.4 4.8 4.6 3.6 3. 5 1.5 0.8 2.3 44.0
8C1 IS 16.0 3.4 4.8 5.4 5.5 2.6 5.4 1.3 5.5 36.0
ICI IS IS 1.2 1.9 2.9 1.9 2.5 2.2 1.4 5.0 29.0

) sal IS IS 1.0 6.0 8.0 6.9 5.7 6.9 3.7 4.I 24.0
7F1 IS IS 1.3 4.1 5.3 3.5 7.3 1.2 2.3 2.8 88.0

* Background station.
IS Insufficient sample.

<

|

The elevated levels at all stations during December are indicative of

| atmospheric fallout attributable to the weapons test noted elsewhere in

this report and discussed in Appendix C.
! Analysis of przeipitation samples for !odine-131 were all below the

analytical LLD of 0.5 pC1/ liter."

;
i

Yearly average tritium analysis results on precipitation s urples

! were below the preoperational mean of 370 + 170 pei/1 iter. The 'ndicator
_

station mean of 149 pCi/ liter was below the pre)perational mean 5y a

I f actor of 2.6 while the control mean of 130 pC1/! iter was lower by a

I factor of 2.8. The range of tritium values for indicator stations was
j

)
80 t o 420 pCi/ liter while background stations ranged from <100 to 180

| pC1/ lite r. The highest value obtained at any monitoring location was 420

pCi/ liter at indicator station 7F1 for the month of February. This is

considered to be within the preoperational range of 200 to 540 pC1/ liter.

I
_ _ - - - _ - - _ _ _ _ -_ _-_ -
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Only naturally occurring Th-228 Ra-226, and Be-7 were found in

precipitation samples when analyzed for gamma emitting radionuclides.
1

Semiannual analysis of precipitation samples for t he second half of

1980 for strontium-89 and 90 gave no values above the analytfeal

sensitivity of 1.0 pCi/ liter. Lack of sufficient precipitation during

i early 1980 pievented semiannual analysis of the first half of 1980.

f Strontium analysis were performed on a second quart ar composit e ; ample.

, The results of t s analysis was unavailable at the time of this writing.

Terrentrial Environment

The terrestrial environment around TMINS was examined by analyzing

samples of milk from five locations on a weekly then semimonthly basis

during 1980. Additionally, green leafy vegetable and fruit samples were

obtained from six and two locations, respectively.
I

Milk

Milk samples were collected weekly from January through July 1980

then reduced to semimonthly frem August through December.

Results of iodine-111 analysis for ' e weekly and semimonthly samplesi

were below the analytical LLD of 0.5 pCi/ liter throughout the 1980

|I monitoring pertt.d except for station 1B1. All results from station IBl
i
i

: were LLD from January through the third week of October. From October 30
t
i

( to December 4, 1980 posit Ive iodine-131 values were obtained ranging from
:
!

|3g 1.54 0.1 to 4.2 + 0.3 pCi/ liter. The elecated values (presented in
i

! Tabl e 3, Appendix C) coincided with the detection of atmospheric fallout

from the October 16 Chinese weapons test ara first appeared in samples

!g obtained on October 30 (3.2 t 0.2 nCl/ lit r). The values peaked to 4.2 + 0.3
;g

pCi/ liter on November 20 and dec1! to less than 0.3 pCi/ liter -y

|I
l

. ._ __- .
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E December 18.
|

Effluent Jata for Unit 1 and Unit 2 during the time periods of

|
October, November, and December revealed t hat iodine-131 released from

Unit I and Unit 2 was less than the detectable limit of 1.0 pCi/m .

It is therefore reasonable to assume that the positive iodine-131 values

I noted at monitoring station IBl were a result of the Chinese nuclear weapons
,

I

test. The detection of iodine-131 at this particular locat ion and not in

others located equidistant from TMI is attributed to the collection of

goats' milk at this monitoring point as opposed to cows' milk at the

others. Goats have a tendency to concentrate lodine-131 by approximately

an order of magnitude greater than do cows (18) and consequently smaller

environmental concentrations of iodine-131 may be detected. The actual

environmental levels, however, must be reduced 2y this concentration factor.

Analysis of milk samples for gamma emittir.g adionuclides were conducted

on weekly samples from January I to July 24 and semimonthly samples from

August through the end of December. Results of these analysis revealed

the presence of naturally occurring K-40 in all samples. Average yearly

means for indicator and control stations were 1316 and 1256 pCi/li.ter,

respectively. Sporatic low level cesium-137 values were obtained dt. ring

the sampling year but no spatial or temporal correlations were evident.

positive values were noted occass onally in both indicator and controli

stations.I Quarterly strontium-89 and 90 analysis revealed only background levels
+

of strontium-90 and no strontium-89. Yearly indicator and background

! averages of 4. 33 and 4.35 pC1/ liter strontium-90, respectively were not

considered different from the preoperationa1 nean of 4.9 pCi/1 iter.
,

1

1

I
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|I Green Leafy Vegetables and Fru_it
i

i

Analysis of vegetation samples for gamma emitting radionuclides
i

| revealed only naturally occurring K-40 and Be-7.

All samples were Ll.D for iodine-131.

! I
.
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|

| |

I .

'I
'

I
I.

'

I
I:

I ,

!

I
I

,

,

!
' I

- .- . - -_- -



_ _ _ _ _ _ _ _

|

L

I -36-
-

.D. _I_R_E. _CT_I_O N _ RAD I AT I O_N_
-

,

L

~

The ambient radiation levels in t he area around Three Mile Isla.. were

-
determined with energy compensated calcium sulfate (DY) thermoluminescent

dosimeters (TI.D) . Immersion dose data are collected at 73 locations, on a-,

- quarterly basis, rang ng in distance trom 0.1 miles to 21.1 n. ' l es . In
*

-

addition, monthly data are obtained from 20 of the 73 quarterly locations.
-

All data were normalized to a standard month to eliminate the differences
-

-,
in exposure periods. Exposure rates (mR/mo) are considered numerically

--- eq u:.1 to dose rates (mrem /mo) *
:' this report.

Average gamma dose rates in the vicinity of TMINS from 1974 through-

-

1980 are pratented in Figure 3. Dat a obtained f rom 435 TI.D readings from
-

the indicator station during '980, give an annual average dose rate of 5.7
__

mremistandard month while control stations averaged 6.7 mrem / standard month.
I
I These compare to 1978 results of 5. 7 mrem /st andard mont h and 7.6 mrem /

standard month for indicator and background stations, respectively. The
1

station with the highest annual average was control station 7Cl which is

| located approximately 15.0 miles southeast of TMI. The annual average dose

rate for this location was 9. I mrem / star.dard month. Monthly TI.D readings

I

l for all stations in June, July, August, and September were generally higher

than other months of the year. This was due to improper operation of the |

L
annealing on d: ing these time periods. This is supported by quality

control ba.., f the 20 monthly stations which remained within the

dose rates measurea.c.. .oted prior to this period. Quality control badges
_

are annealed independent ,,f TMI placed badges. Additionally, quarterly

_
T1.Ds , annealed prior to the oven malfunctions, did not manifest these

- increased readiags. Readings at all monthly stations returned to typical

~

background levels in October and the remainder of 1980 after recalilration
_

I''u'un''r

_ _ _ _ _ _ _
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{ of the annealing oven.
1

1

All readings recorded during 1980 were found to be within

F
L normal background levels.
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ASSESSMENT OF__IMPAC_T.!
|

I
The aquatic, terrestrial, and atmospheric environs around TMINS were

continuously monitored by Metropolitan Edison /GpU during 1980. The REMp,
;
'

as designed, was conducted in a manner that would permit detection ofI
increases in radiocontaminants in the environment.

-

Of the environmental media sampled and pathways monitored, only the

_- aquatic environment demonstrated increases in radioactive materials that

-
may have been contributed by TMI activities. The increases in tritium

- concentrations at drinking water station 7G3 during . lune are in part,

considered to have originated from the TMI discharge. The elevated tritium
L

values noted in surface water station 9A2 in March and at stations 7Cl

and 8C2 during . lune were within the preoperational raage of 60.0 to 920

pCi/ liter. These values will be treated as having originated, in part,
F
1
L from TMI since concomitant background levels at the time of sampling were

r lower.
L

Tritium Dose Assessment (

Utilizing the criteria set forth in NRC Regulatoiy ';ulde 1.109 (18),c-
|

H the potential dose resulting f rom consumption of drinking water and fish

containing 480 pCi/ liter of t rit tum (630 pCi/ liter less the 150 pCi/ liter
L

background contribution) to the maximally exposed individual are as
F

follows: infant - 0.0036 mrem, child - 0.0083 mrem, teen - 0.0075 mrem,L

and adult - 0.01 mrem.
F
L ^ similar calculation was perrormed using the tritium concentration

noted at surface water station 7Gl. The t ritium concent ration noted in >

L
. June of 400 pCi/ liter, res'its in a potential dose of 0.0023 mrem, 0.0039

[ mrem, 0.0036 mrem, and 0.0L mren, to the maximal ly exposed in fant ,
<

s
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!I
| child, teen, and adult, respectively. The assessment was based on a
:

250 pCi/ liter tritium concentration since it was assumed that 150 pCi/ liter

i was contributed by river background.

Calculations for stations 9A2 and 8C2 were lower and are not presented,

j All doses are inconsequential when compared to the estimated background
i

i radiation levels of 116 mrem / year in the Three Mile Island vicinity (19).
|

|I
,

|

'I
,

!I

|,

i

|I
I

'I
I
I
I
I
I
I
I

. - - -



_ __ _ . _ _ . __.._._ ._ __. . .__ __ __ _ _.__ _ _. . _ . _ _ . _ _ _ _ _ _ _

I
-41-

I
| CONCLUSIONS

The REMP conducted from January 1, 1980 through December 31, 1980

performed in accordance with the Environmental Technical Specificationswas
,

| :
|

3 for TMI Unit I and Unit 2. The objectives of the program were met. I

g |

Although other possible dose pathways to man were considered in |

the environs around TMI, only tritium, in one drinking water station,

!
I and three surface water stations were considered to have had the potential

of originating from TMI. The radiation dose to the populace from

! l
'

ambient gamma radiation, as measured by thermoluminescent dosimeters,

j averaged 69.6 mren/yr and showed no evidence of a TMINS contribution

during the 1980 monitoring period. The radiation dose to the general

i

populace due to exposure from artificial and natural sources is presented

k in Table 8.

|

'

TABLE 8 ;

I l; ,

ESTIMATED RADIATION DOSES EQUIVALENTS TO TIIE GENERAL POPULACE

h

,I Annual Dose in
Source of Exposure mrem /,vr (20)_

l

Medical 78 i

Cosmic Radiation 28j
f External Terrestrial 26

Radionuclies in 19
'the body (K-40)

| Global fallout 4

Total 155 1

4
I

It can be concluded from the 1980 monitoring program that activities

!

related to TMI Unit I and Unit 2 did not significantly alter the radio-

i

I
,
i
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I
logical characteristics of the TMINS environs. Furthermore, the radio-

' nuclides observed in the environment were principally due to background
|
'

radioactivity and global fallout from the October 16 Chinese nuclear weaponsI
test.

'I
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TABLE A-1

RAD 1014CICAL ENVIHONHl:NTAL MONITORING FROGRAP STATION LDCATIONS

a

SAMPLE LOCATION MAP DISTANCE

MEDILH CODE NLHBER (miles) AZIMUTH DESCRIPTION

AP.AI,ID 152 1 0.4 0 N of site. North Weather Station0

ID 252 2 0.7 28 NNE of site on light pole in middle of North Bridge

ID 452 3 0.3 71 ENE of site on top of dike East Fence

ID 552 4 0.2 95 E of site on top of dike East Fence

ID 851 5 0.4 167 SSE of site
ID 9S2 6 0.8 184 5 of site at Jouth Beach of Three Mile 'aland
gW 1051 7 - - On site, PJfL-7 Station Discharge

ID 1052 8 0.4 200 SSW of site
ID 1151 9 0.1 221 SW of site, west of Mechanical Draf t Towers on dike

ID 1351 10 0.4 270 W of site on Shelley Island

SW 1352A & B 11 0.1 270 On site, Station Intakes (Units 1 & 2)

ID 14S2 12 0.4 293 kV4 of site on Shelley Island

ID 1551 13 0.5 317 <W of site on Shelley Island

ID 16S1 14 0.2 340 NNW of site at gate in fence on west side of Three Mile Island, North best dock

A0P & AQS 1A1 15 0.7 1 N of site

AQS 1A2 16 0.7 0 N of site at north tip of Three Mile Island

ID 3Al 17 0.6 35 NE of site on Route 441
|

ID 4A1 18 0.5 65 ENE of site on Laurel Road
AP.A1,RW ID 5A1 19 0.4 100 E of site on north side of Ob ervation Center Building

ID 6Al ?O' O.5 117 ESE of site on light pole on Route 441

AQS 7At 21 0.3 137 SE of site
r

ID 7A3 22 0.5 143 SE of site on Route 441 !

SW.AQP 9A2 23 0.5 188 S of site below Discharge Pipe

AQS 10Al 24 0.R 202 SSW of site
11A1 25 0.5 225 SW of site

AQS
11A2 26 0.5 221 SW of t.ite on Beech Island

ID
ID 16Al 17 0.4 332 NNV of site on Kohr Island

NC IB1 28 1.2 5 N of site, farm along Route 441

M , FPl. 4B1 29 1.1 65 ENE of site, farm west of Cringrich Road

M FPL 7B3 30 1.6 125 SE of site, f arm on the east side of Conewago Creek

SV.AQF.AQS.AQP n1 31 1.5 178 S of site above York Haven Das

AQS.ID ISBl 32 1.1 2-0 SSW of site on south beach of Shelley Island .

ID 11B1 33 1.9 227 SW of site on Route 262
AP,AI,1D 12B1 34 1.6 253 WSW of site adjacent to Fishing Creek, Coldsboro Air Station i

ID 13B] 35 1.2 261 W of site at Goldsboro Marica

ID 1481 36 1.4 290 kV4 of site on Still House Road

|

!

(

l
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TABLE A-1

RADIOLOGICAL ENVIRONMENTAL MD'tITORIhG FROGRNi STATION LOCATIONS (cont'd)

SAMPLE LOCATION MAP DISTANCE
MIDILH CODE NLMBER (siles) AZIMLTH DESCRIFTION

ID 15B1 37 1.8 304 NW of site on set 11 House Road
AQF 1651 38 1.1 337 NW of site belew Fall Island
AP,A1,ID,RW ICL 39 2.6 355 N of site at Middletown Substation
SW 1C3 40 2.3 14 7 N of site at Swatara Creek
AP.AI RW.ID Sci 41 2.3 159 SSE of site at Falmouth-collins Substation
SW 8C2 42 2.3 165 SSE of site. York Naven Hydro
M.FPL 14DI 43 3.7 213 WW o f s i .e , farm
ID 1E4 44 4.3 3 N of site on Vine Street exit froe Route 283
ID 2El 45 4.8 18 NNE of site, School House Lane and Miller 8. cad
ID 3E3 46 4.5 42 NE of site on Rennedy Lane
ID 4E5 47 4.9 62 ENE of site on Beagle Road
ID SE1 48 4.6 81 E of site, North Market Street and Zaeger Road
ID 6E6 49 6 6 115 ESE of site on Amosite Road
ID 7E6 50 4.8 131 SE of site, Bainbridge and Risser Roads
SV SE! 51 4.1 160 SSE of site on Brunner Island
ID 8E2 52 4.1 155 SSE of site at Cuard Shack on Brunner Island
ID 9El 53 4.9 182 S of site on Canal Road, Conewago Heights
ID 10E3 54 5.0 200 SSV of site on Conewago Creek Road, Shrinestown
ID 11E3 55 4.1 228 SW of site, Stevens and Wilson Roads
ID 12E4 56 4.3 245 WSV of site, Lewisberry and Rcaberry Roads Newberrytown
ID 1351 57 4.9 268 W of site, Yocumtown and Old Trail Roads
ID 14E4 58 4.9 281 WNV of site, Route 262 and Beinhower Road
ID 15El 59 5.0 313 NW of site on Lumber Street. Highspire
ID 15El 50 4.9 339 hw of site, Spring Carden Drive and Route 441
ID 2F1 61 9.3 18 NNE of site, Vest Areba Avenue and M111 Street, Hershey
13 3F1 62 7.2 45 NE of site, Shenks Church on School Mouse Road
ID 4F1 63 8.5 72 ENE of site on Mt. Cretna Road, Bellaire
ID 5F1 64 - 6.8 85 E of site on Huw eletown Street, Elizabethtown
FP F ST2 65 5.1 100 E of site, orchard
ID 6F1 66 9.4 113 ESE of site, Donegal Springs Road, Donegs1 Springs

,

AF,AI,RW,ID 7F1 67 9.8 127 SE of site at farm off Engle's Tol! Rate Road j
ID 8F1 66 7.4 163 SSE of site on Saginaw Read, Starview
ID 9F1 69 6.5 177 5 of site on Maple Street, Manchester
ID 10F1 70 7.4 196 SSV of site, Coppenhaffer Read and Route 295, Zion's view
ID 11F1 71 8.0 225 SW of site on Andersontown Road, Andersontown
ID 12F1 72 8.6 242 VSW of site on Alpine Road, Maytown

-
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TABLE A-1

RAD 1014CICAL ENV!kCNHLNTAL MONITCRING PROCRAM STATION LOCATIONS (cont'd)
r

SAMPLE LOCATION MAP DISTANCE

NEDILH CODE NLH B ER (miles) AllHUTH DESCRIPTION

n 13F1 73 7.8 260 W of site on Route 382, mile north of Lewisberry

ID 14F1 74 8.0 292 WNW of site on Evergreen Road, Reeser's Summit

SW,ID 15F1 75 8.5 308 NW of site scross from parking lot of Steelton Water Co.

ID 16F1 76 8.1 340 NNW of site on Derry Street, Rutherford Heights

M,FPL 2C1 77 10.5 9 NNE of site, farm on Route 39 Hummelstown

13 3C1 78 16.9 47 NE of site on Cumberland Street, Lebanon

ID 4Cl 79 10.0 63 ENE of site. Route 241
ID 6C2 80 21.1 113 ESE of site, Steel Way and Loop Roads, Lancaster

SW 6C3 81 12.6 122 ESE of site, Chickles Creek

SW,lD 7C1 82 14.4 124 SE of site at Columbia Water Treatment Plant

SW 7C2 83 13.6 128 SE of site, Wrightsville Water Treatment Plant

SW 7C3 84 14.8 124 SE of site, Lancaster Water Treatment Plant

ID BC1 85 13.2 157 SSE of site, Orchard and Stonewood Roads, Wilshire Hills

AP.AI,lD 9Cl 86 12.6 180 S of site in Met. Ed. York Load Dispatch Station

SW 9C2 87 14.7 178 5 of site York

ID 10C1 8B 12.7 204 SSW of site, Alta Vista and Fox Run Roads, Veiglestown

ID 11C1 89 11.7 225 SW of site on west side of Rceute 74. Mt. Royal

ID 1201 90 11.9 237 WSW of site westside of Rt. 74 in front of Earth Crafts, Rassville

FPF 12C2 91 11.0 239 WSW of site on west side of Route 74, Rossville

13 13Cl 92 13.2 276 W of site, Orchard Lane and Hertzler Road, Mt. Allen

ID 13C2 93 10.4 274 W of site, Lisburn Road and Main Street, Lisburn

ID 14Cl 94 12.2 300 WJ of site on Erford Road, in f ront of Penn Harris Motel, Camp Hill

AP,AI,RW,lD 15C1 95 15.0 306 NW of site at West Fairview Substation

ID 15C2 96 11.5 307 NW of site, Pena and Forster Streets, Harrisburg

ID 16C2 97 11.2 330 NNW of site. Route 22 and Colonial Road, Colonial Park

AQF Indicator - - - All locations where fish were caught below the discharge were grouped together
; and referred to as " Indicator"I.E. Sectors 11 and geographically below
;

AQF Control - - - All locations where fish were caught above the discharge were grouped together
4

|
and referred to es '' Control" 1.E. Sectors 12 and geographically above.
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Table B-1

ETS ANALYTICAL RESULTS WHICll FAILED TO MEET Tile REQUIRED
LOWER LIMITS OF DETECTION DURING 1980

Number of
Sample Required Samples ;

Media Analysis LLD Out of Compliance Comments
'

;

Food / Garden 1-131 25.0 pCi/Kg (wet) 4 Late delivery to Laboratory,

j Crops
,

3 Fish Sr-90 5.0 pCi/Kg (wet) 1 Delay between sample delivery and
'

analysis

3Air Iodine I-131 0.07 pC1/m 10 Due to sampler malfunction

3
| Air Particulate Gross Beta 0.01 pC1/m 1 Due to sampler malfunction

| Milk Ba-140 15.0 pCi/t 1

i

| Aquatic Vegetation Gamma Scan -- 1 Insufficient sample

I s

j Drinking Water I-131 0.5 pCi/t 2 Delay in delivery to laboratory
i Ba-140 15.0 pCi/t 20 Delay between sample delivery
! and analysis

|

| Surface Water Ba-140 15.0 pC1/1 8 Delay between sample delivery and
analysis

i

! Precipitation Ba-140 15.0 pCi/ t 3 Delay between sample delivery and

j analysis
,

|

;

,

t

!
'
.
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I
I

ENVIRONMENTAL RADIOACTIVITY IN Tile VICINITY OF TllREE MILE ISLAND

ATTR111UTABLE TO TIIE 1980 Cl!INESE NUCLEAR BOMB TEST

i
t

The Chinese conducted an atmospheric nuclear bomb test on October 16,

| 1980. Since that time, radioactivity levels in selected environmental

samples collected in the vicinity of TMI have increased, consistent with
t

increased levels of worldwide fallout.

Specifically, higher than normal levels of radioactivity have been

detected in TMINS REMp air particulate, goat milk, and precipitation
;

j samples. These results as well as data from gamma monitoring stations

in the TNi area are discussed below.
1
i

Air particulate

i Gross beta activity increased in November air particulate,

samples and increased further in December samples (Figure C-1). The in-

crease in activity was noted at both control and indicator stations, with

the control stations showing somewhat higher activity levels (Table C-1).

Gamma activity, characteristic of short-lived fission products, was

also detected in November and December air particulate samples (Table C-2).

j Gamma levels were essentially the same in control and indictitor samples.

Fourth qu.rter air particulate gross alpha and Sr-90 levels were

f unchanged from levels found earlier in the year. All air iodine samples
!
'

collected in November and December contained less than LI.D levels of

I-131 (approximately 0.04 pCi/m ).

4

|I
,

i
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Goat Milk

Milk I-131 activity levels increased at one station (Hardison's goat~

* farm)during November (Figure C-2 and Table C-3). Other November milk samples

] (cows' milk) f rom farms in the TMI area contained I-131 levels below

analysis LLD's (<0.3 pCi/t).
J

The difference in goat and cow milk I-131 levels is approximately

an order of magnitude, consistent with the difference in estimated iodine_

7 milk transport factors between the two species (NRC Reg. Guide 1.109).
I

Goat milk I-131 activity decreased to LLD levels in Decenber. No

1-131 was detected in the December cows' milk. No unusual gimma activity was

detecced in any of the November and December milk samples.

r
% Precipitation

- Precipitation gross '/ ;ta activity levels were higher by an order of
4

( magnitude in Decembe . nan in November (Table C-3). While it was suggestedr

w
by the analysis laboratory that these higher activity levels are related

to the presence of particulate contamination in the samples, it seems more
' probable that the activity increases were the result of a systematic
~

effect, e.g. fallout from the Chinese tes t . The lack of a discernable
a

geographic pattern in the gross beta data is consistent with this
~

hypothesis.

No unusual levels of gamma, tritium, Sr-89, or Sr-90 activity

were detected in the November and December precipitation samples.

E

-

- - . . . . _ _ _ _ . _ _ _ .
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|I
!

{ Ganana Exposure Levels

Special environmental gamma monitoring stations were established in

j the TMI area soon after the Chinese test was announced. These stations
I

ie included gamma rate environmental monitors and TLD badges (IOM,
|

Monitoring Activities Associated with the Recent Chinese Weapon Test and

| Preliminary Results, WER-625, October 23, 1980). The monitoring was
1

terninated on December 12, after it became apparent that fallout levels in

|
the TM! area vere not of sufficient magnitude to register on these

instruments (rable C-4). The TMINS REMP TLD measurements from this time

period also show no marked increase in gamma exposure levels (Tables C-7

| and C-8).
<

Two permaneatly mounted gamma rate monite: s (at station 5Al and ISDI)
;

{E
.. have continued to gather data to the present time (Table C-5). No sustained

1
i E increase in background ga.ama levels are apparent in this data, although

transient increased coincidir.g with local precipitation were noted.jg ;

iW

Conclusions

Increased levels of radioactivity in REMP air particulate, goat, milk,

and precipitation samples collected in late 1980 are likely the
1
i

j result of fallout from a Chinese nuclear bom'.- test conducted October 16, 1980.
t

| Measurements of environmental pamma exposures indicate that fallout levels
i

! in the TMI area were quite low and did not reach levels experienced in the

United States prior to the iraplementation of the nuclear testban treaty.

i
.

,

i

I
:

||
.
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TABLE C-1i

i

GR053 BETA ACTIVITY IN TMINS REMP AIR PARTICULATE SAMPLES
i

f

I
I Monitoring Period
j Station

_

W _Tyyc October November December
i

Control 0.013F0.007* 0.03140.014 0.061+0.017;

I
! Indicator 0.009+0.006 0.019t0.011 0.031+0.021
<

I
:

* Average + standara deviation, pct /m3

1
,

:I
4
i

:I
4

|

t,

i <

i

.I
\

;

f

!

|E
|

|8
'

!
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TABLE C-2
i

GAMMA ACTIVITY IN TMINS REMP AIR PARTICULATE SAMPLF.S

i
i

! .

I

(

3Activity _(yCi/m )
| Station Monitoring
j _Ty pe Period Zr-95_ Ru-103 Cc-141

Control October. <LLD* <LLD* <LLD*,

! November <LLD 1.6+0.6 E-3** 2.0t0.6 E-3
December 3.Ot0.7 E-3 3.910.5E-3 3.110.6E-3

Indicator October <LLD <LLD <LLD
; November <LLD 6.1+0.3 E-4 <LLD
- December 4.14 0. 9 E-3 4.8FO.6 E-3 3.4+0.9 E-3
| .- - -

4

!

,| * Typical LLD's: <4 E-4 pCi/m3
,e ** Average i 2 standard deviations.

,

;I
;

,s
|

:

:

|I
. .

iE |
'

,

|I .

:

I i
- _ _ _ _ _ - - _ _ - _ _ _ _ _ _ _ _ _ _ _
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TABLE C-3

IODINE-131 ACTIVITY IN TMINS REMP MILK SAMPLES
;

1
1-131 Activity, pct / liter

|

Station October 23 October 30 November 6 November 20 December 4 December 18 ;

I4B1 - Alwine Farm <0.3 <0.2 <0.2 <0.2 <0.2 <0.2 |

|

7B3 - Becker Farm <0.4 <0.4 <0.1 <0.2 <0.1 <0.2 |
|

14D1 - Fisher Farm NS* <0.3 <0.2 <0.3 <0.2 <0.2 )
1

2C1 - Oellig Farm <0.4 <0.3 <0.2 <0.2 <0.2 <0.1

IBl - Hardison Farm <0.3 3.2 0.2 4.0 0.3 4.2 0.3 1.5 0.1 <0.3

ONo sample collected

!

,

|

!

|i

|
1

1

.

|

|

.
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TABLE C-4i

!

GROSS BETA ACTIVITY IN TMINS REMP PRESIPITATION SAMPLES
!

'

,

!

I
! Monitoring Period

E station
,3 Station Jye October November December
|

15G1 Control <0.8* 2.310.8A* 4413
}
.

I
| 101 Indicator 1.4+0.6 5.0F0.9 29+2

SA1 3.7+0.8 4.1+0.9 2412,

7F1 2.3t0.7 2.8+0.8 88+4

|
'

8C1 l.310.6 5.511.0 3612

;I
}

pCi/ liter.ig *

J ** Average i 2 standard deviations.

!

!I
,
j

:I
! .

;
4

I
:

I
|

|

|

E
~
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.

._ _ _ . - _ ..
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TABLE C-5

SPECIAL GAMMA MONITORING STATIONS

| Gamma Rate *

From TMI Monitoring Gamma Measurements Teledyne TLD
Station ' Loca tion Distance. Azimuth Period Range Average Gamma Measurements.

*2F2 Walsh Residence 9.5 mi 22.50 10/20-11/6 8-14 pR/hr 10 pR/hr 7.710.4 pR/hr
11/6-11/25 8 '.3 10 9.1+0.0
11/25-12/9 8-13 10 8.8[0,5

.

SA1 TMI Ob. Center 0.4 91 10/20-11/6 6-9 7 6.5+0.2
11/6-11/25 6-10 7' 8.131.6
11/25-12/9 6-9 7 7.510.2

|

; 7F1 Drager Farm 9.9 128 10/20-11/6 10-14 12 10.010.2
11/6-11/25 .10-17 12 10.8+0.1
11/25-12/9 10-15 12 10.2}0.4

13G3 Ressler Residence 16.0 265 10/20-11/6 9-13 10 7.1+0.4-

8.5i0.311/6-11/25 9-13 10 -

11/25-12/9 9-13** 11 7.([0,2 c
*

|
15D1 EC, 44 Luke Drive 3.5 320 10/20-11/6 7-12 10- 8.1+2.2

- - 11/6-11/25 8-12 9 8.0+0.3
11/25-12/9 8-11 9 6. 6_i_0. 5,

16G3 Baker Residence 14.0 327 10/20-11/6 7.8+0.2 1---

11/6-11/25 8.8+0.2 |--- ---

8.7[p.011/25-12/9 --- ---

.

O Equipc[ent malfunction 11/25-12/2, no data recorded.
oo Average t standard deviation of 2 badges per station period.

_

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



- - - - --- __ __ _ __-__

,.-

'

(

TABLE C-6

i

PERMANENT GAMMA RATE MONITORING STATIONS

|

I -

|

I
I

Monitoring
Station Period Range Average

5Al 10/20 - 11/6 6-9 pR/hr 7 pR/hr
11/6 - 11/25 6-10 7
11/25 - 12/9 6-9 7

| 12/9 - 12/16 6-9 7.

I 12/16 - 12/23 ND* ND
12/23 - 12/30 6-10 7
12/30 - 1/6 6/9 7
1/6 - 1/13 6-9 7

15D1 10/20 - 11/6 7-12 10
11/6 - 11/25 8-12 9
11/25 - 12/9 8-11 9
12/9 - 12/16 8-12 10,| 12/16 - 12/23 8-11 9

5 12/23 - 12/30 8-12 9
12/30 - 1/6 8-11 9
1/6 - 1/13 8-11 9

| *No Data, equipment malfunction
lg

I ~

|

I
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!

5 TABLE C-7
,

!I
! GAMMA EXPOSURE LEVELS FROM
; QUARTERLY TMINS REMP MEASUREMENTS

I
i

|I
!

|I
: Station

Type 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.

I Contra 1 8. 9_+2. 4 * 7.8_+1.5 8. 4_+1. 5 8.9_+1.8, _

Tndicator 7.711.6 7.011.2 7.411,4 7.611,1

4I
i

!g * Average standard deviation, pR/hr.

:
i

I
I
!I
i
i

I
,

!I
,

|

|I
I
I
I

- - .- - __
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TABLE C-8
|
i

I
; GAMMA EXPOSURL LEVELS FROM
i MONTilLY TMINS REMP TLD MEASUREMENTS

;I -

|

!I
i

|I
i Monitoring Period
i Station

Type October November December
,

'

4

- Control 9.811.6* 8.111.6 8.5 1.3 |

Indicator 6.810.9 6.111.2 6.111.0
i
4

;
!

:I
| * Average i standard deviation, pR/hr.

i
4

I

!|
'

:
a

i '

|

.|
!

I
!
!

!I

I
I
<
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ABSTRACT

{
{ Extensive environmental monitoring was conducted by Met-Ed/GPU
1
i
! personnel during the July 1980 krypton-85 venting from the Unit-2 reactor

building at the Three Mile Island Nuclear Station. The monitoring data

| gathered at that time shows that the NRC off-site dose and dose rate
!

I

guidelines of 15 mrem and 3 mrem /hr bata-skin dose were not exceeded during
i

E '"" "*"'2"*- "" "" red r di 't " ' eve " "' ff-st'" c"'i "" "ere ta fact

! E
j much lower than these limits, often by several orders of magnitude.

.
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I
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INTRODUCTION

!
t

(g From June 28, 1980 to July 11, 1980, approximately 44,000 Ci of
Ig
j krypton-85 were vented from the Unit-2 reactor building at the Three Mile !

Island Nuclear Station (TMINS) to the atmosphere (l) . The routine
i

i Met-Ed/ CPU environmental monitoring program was expanded during this
'I
3 period to help insure adequate control of the venting and to provide the

means for assessing off-site radiatioa doses from the vented material.

The venting environmental monitoring program was designed to obtain data

in the following three areas:

1) Off-site dose rates during venting. During the venting, two mobile

monitoring teams and one mobile monitoring laboratory were directed

to off-site locations where the vented material was considered likelyII
{ to touch down, based on meteorological canditions and MIDAS
a

computer projections. The teams recorded all radiation measurements
]
| and notified the Met-Ed/GPU Environmental Command Center

(ECC) via radio of any measurements above normal background levels.

2) Off-site integrated doses from vented krypton-85. Cryogenic air

sampling stations were established in the vicinity of TMI to collect

j air samples containing the vented krypton. The krypton levels in

these samples were used to estimate integrated beta-skin doses and

gamma-whole body doses from the vented gas. In addition, concurrent
.

I

measurements of nonpenetrating radiation were made with thermolumin-

escent dosimeters (TLDs) at a large nuriber (i.e. 103) of off-site

| locations.

3) Release of radiocontaminants during the krypton venting. Measurements

from off-site gamma monitors, radiometric analyses of routine

environmental samples and TLD measurements of penetrating radiation

were used to study the level of radiocontaminants in the vented krypton.

. . - -. . . _
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MONITORING METHODS

1

!I !
! Mobile Monitoring

i
i
i

During venting, mobile monitoring measurements were made at various
,

; tocations in the vicinity of TMI. Personnel shift changes were made in the

field no that monitoring capabilities were available 24 hours a day while

venting was in progress. Monitoring locations were selected by the

|I-

Environmental Monitoring Shift Coordinator at the ECC, based on real-time
|
'

i

meteorological data and Meteorological Information and Dose Assessment System
1

! (MIDAS) computer projections of plume dispersion. Monitoring instructions

and results were relayed between the ECC and the monitoring teams by radio.
! '

,

The MIDAS computer program is based on the gaussian plume dispersion model II ioutlined in the Nuclear Regulatory Commission document, Regulatory Guide 1.111. '

Mobile monitoring teams measured krypton beta dose rates with portable

( GM survey instrumenta. These instruments were calibrated by exposure to known

concentrations of krypton-85 and had an estimated lower limit of detection
f(LLD) of 10 ) pC1/m , krypton-85. The teams were also equipped with high pressure

j|
}5 ionization chamber environmental gamma monitors. l

;

j The mobile laboratory measured beta dose rates with an air sampling
1
8

| proportional counter and the GM survey instruments described above. The

proportional counter was calibrated with krypton-85 and had an estimated LLD
4 3<

} of 3 x 10 pCi/m . The laboratory was also equipped with the following
ig
5 gamma detectors: one plastic scintillation detector with beta shield and

| two high pressure ionization chamber environmental gamma monitors. In
i

addition,the laboratory gathered meteorological data from sensors attached

to a 30-foot collapsible tower.
|

I
I
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I
. Krypton (Air) Sampling Stations
|
[

Cryogenic air samplers were placed at eight locations in the vicinity of

TMI (see Figure Al) . These devices collect atmospheric gases at a constant

rate by coating and condensing air to liquid nitrogen temperatures. The
S
;5 samples are subsequently stored at room temperature after collection. 9tation

I locations were selected based on historical meteorology and local demography.
I

j Composite air samples were collected once a week and analyzed by a commercial
4

laboratory for krypton-85 content. The LLD of this krypton-85 analysis is

currently under study. Independent measurements support the accuracy of the
3 5 3

:

! analye.s in the range 10 to 10 pCi/m , krypton-85.
!
|

| TLD Measurements
:

Three TLD systems were deployed during the venting. System-1 TLD

j badges, CaSO (Dy) phosphor w!th plastic and copper shielding, are sensitive4

to penetrating radiation and were changed monthly (20 stations) or quarterly
i

! (73 static as) as specified in the TMI Radiological Environmental Monitoring
:I
; Program (REMP) procedures (see Figures A2-A4 and Table A2). System-2 TLD badges,
}
4

] CaSO (TM) phosphor with plastic and " metal alloy" sh elding,are also sensitive to4
i

| penetrating radiation and were changed monthly. These badges were located at

ten of the System-1 TLD stations. Sys tem-3 TLD badges, sensitive to

both penetrati:.g (CaSG (Tm) phosphor with plastic and lead shielding) and

I 4

; nonpent rat ing (lib 07 (Cu) phosphers unshielded and shielded by plastic)
!

radiation, were located at all System-1 stations (73) and at 30 additional

} special stations (see Figures A5 and A6 and Table A1). System-3 Badges were

exposed only during the venting period.

il
,

;

I

!
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Real-Time Environmental Camma Monitors

j High pressure ionization chamber environmental gamma n~r.itors were

installed at ten locations in the vincinity of TMI (Figures A7 and A8 and
! Table A4). Recorded exposure rates were collected and analyzed for evidence

of unusual gamma activity each day during the venting period.
i

; REMP Measurements
!

Routine samples were collected under the THI REM-Program during June and |

; July and were sub uquently assayed for radioactivity wy commercial laboratories.

The locations of those REMP stations associated with airborne pathways are i

I
shown in the Appendix. This report includes results from eight air

particulate / air iodine stations, five milk sampling stations, and five,

!

precipitation cc&lection stations. Various media were sampled weekly,

; monthly, or quarterly as required by the station's technical specifications.

I ,
.

!
|

I

4

I
:

I
1

I
I

;

I |
|
.

I
,
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_ Off-Site Dose Rates
_

During the 14 days of mobile monitoring, almost all field measur
ementsf.

were consistent with normal background radiation levels (see TableL.,

1). The
highest dose rate (15 min at

P' 1 mrem /hr) was measur ed at station sal, ilt!
L,

Observation Center, on July 3,
1980 from 2346 to 0001 hrs. While measured

dose rates on July 3,-

1980 were well below the NRC venting guideline of
3 mrem /hr, off-site beta skin dose,

;

the venting release rate was nonetheless-

lowered for much of the day.
_

Positive dose rate measurements were detected

close to TMI from June 28 to July 9, and decreased rapidly with increasing[ distance from the Island.

-

L
Integrated Off-Site Radiation Doses

Cryogenic air sampling was conducted for 15 days (see Table 2).
-- Estimates of beta-skin and gamma-whole body doses assumed the krypton 85-

- dose factors found in NRC Regulatory Guide 1.109. lThe beta-skin dose

F estimates ranged from 0.03 mrem (12B1, Goldsboro) to 1.8 mrem (sal,
-

TMI Observation Center). Gamma doses were lower than the respective
-~

beta-skin doses by a factor of 83 (0.00004
mrem to 0.02 mrem) These-

.

_- doses are well below the NRC vent'.ng guidelines of 15 mrem beta-skin dose
_ a,d 5 mrem gamma-whole body dose.

_ System-3 TLD measurements were made at
103 stations for 14 days

-

(see Table 3).
The theoretical LLD fcr nonpenetrating radiation of the

-

System-3 TLD badges is estimated at 5.3 mrem, beta-skin dose from krypton-85._

Only two stations recorded statistically significant doses above this-

_
theoretical LLD,

7.3 0.0 mrem at station 6Al and 8.1 7.3 mrem atstation
4S2.

Both of these dose measurements include a natural background componentr-

,

_

t ..

---
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i
'

estimated at 2 to 4 mrem. No penetrating radiation exposures attributable

to the vented krypton were recorded by the System-3 badges.

Computer projections from the MIDAS model of the maximum integrated

doses were made for each sector f rom the vented krypton (see Table 4. ) The

projected beta-skin doses ranged from 0.11 mrem (sector 11) to 4.5 mremII

! (sector 6). Projected gamma doses ranged from 0.0027 mrem (sector 12)

to 0.0045 mrem (sector 6).

Real-Time Environmental Gamma Measurements

The average background radiation levels recorded by the high pressure |
!.

ionization chamber environmental gamma monitors during venting ranged f rom
,

i
i

6 to 12 pR/hr, depending on station location. Of the 35 peaks greater than

2 pR/hr above background recorded during the venting period, 24 were

'

attributed to atmospheric washout caused by local precipitation (see Table 5) .

Three additional peaks (registed at station 2Al, TMI north gate) were

correlated to radwaste shipments from TMI. One peak (at 7F1 on July 5)

is of uncertain origin, but the predominant wind direction (NE) of that period

seems to make a connection with the TMI vented material unlikely.

The remaining seven peaks were recorded on July 1, 3, and 4 at two

stations relatively close to TMI, 5Al (TMI Observation Center) and 14S2

(East Shelley Island). Local wind condi.tions durin;; these periods suggest

a possible connection between these peaks and the TMI venting. These

peaks were similar in size to the natural background peaks caused by local

precipitation.

l
i

I

I

I

i
i
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Air Particulate

The results of the anlyses of air particulate samples are shown

on Tables 6 and 7. Gross beta activities in samples collected during

venting are comparable to levels recorded earlier in the ye'r. The positive
,

values indicated by the gamma scans are consistent with natural idio-:

nuclide levels.

I'

Air Iodine

Weekly analysis of air iodine samples for iodine-131 are presented in

Table 8. All values were less than the LLD of this analysis, consistent

,I
,

1

with normal background levels.

I
Precipitation

Analysis of precipitation for gross beta and gamma activity are presented

in Table 9. The analysis results are consistent with preventing values and

,I ,

within the range of normal background levels.

I
Milk

Samples taken from the five monitoring locations around TMI were

analyzed for iodine-131, gamma, and strontium-89 and 90 activity.

Results of these analyses are presented in Tables 10, 11, and 12 respectively. |

All values were within the range of normal background levels.

l I TLD Gamma Exposure Data

Monthly and quarterly TLD data which include the venting period are

presented in Tables 13 and 14. Data from earlier monitoring periods are

also shown for comparison.

'I
. _ _. . _ ___ . _ _
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The gamma levels re orded by the monthly System-1 TLD badges in June I
1

and July were higher by several mR than levels recorded earlier in the year.

This increase was most likely due to the fact that no compensation was made
;

for transit exposures in the June and July Teledyne measurements. Transit

exposures (typically 1 to 3 mR) are normally subtracted from the System-1
,

'

|
gross exposure measurements. Di f ficul. ties with the t ransit badges in . lune

and July, however, led to inaccurate transit exposure estimates which were

not subtracted from the badge readings. This conclusion is supported by the

fact that neither System-2 nor System-3 badges showed increased gamma
|

| |

| levels during June and July. Quarterly TLD data also show no increase in |

5 gamma levels durfug the venting interval.

|

,

|

|
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,

,

t

I
I
I
I
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' CONCLUSIONS

The Met-Ed/GPU environmental monitoring results support the foilowing;
i

conclusions:
f
t

1 1) Off-site dose rates from the vented material did not exceed the
i

I
j NRC venting guiJeline of 3 mrem /hr, beta-skin dose and 1 mrem /hr,
!

whole body dose.

I

2) Field measurements indicate that an individual located at the

closesthabitable site to TMI, the TMI Observation Center, could

i

| have received up to 1.8 mrem incremental beta-skin dose and 0.02

mrem incremental gamma dose from the vented Krypton 85. Persons

t um 1iving in the nearest population center to TMI,Coldsboro, could
I

have received up to 0.03 mrem incremental beta-skin dose and 0.0004

mrem incremental gamma dose. These doses are well below the NRC

guidelines of 15 mrem beta-skin dose and 5 mrem whole body gamma dose. |

3) No signiffeant amounts of plume radiocontaminants were detected

" off-site.

!

,

,

!

|

||
|
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|

|

|I
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p
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i TABLE 1

i

| SUMMARY OF POSITIVE MOBI_LE MONITORING MEASilREMENTS

| Number of 15-Min
Direction Field Measurements Rangeb f'

_ mrem /hr above background)Sector a From TMI Above Background (
'

} i

1 1 N 4 0.02-0.08 )

.I
|

I

2 NNE 21 0.01-0.4 |

|
3 NE 2 0.1 -0.2 1

4 ENE 7 0.2 -0.3

5 E 31 0.02-1

1

|, 6 ESE 41 0.01-0.6 |
,

'm 7 SE 1 0.2
|

8 SSE 3 0.1 -0.3 i

15 |

1 9 S 0 - l

!
1

] 10 SSW 0 -

11 SW 2 0.01-0.02

i

12 WSW 0 -

;g 13 W 0 -

ig
14 WNW 0 -

15 NW 0 -

| 16 NNW 0 -

#E
iE
: Total: 112
i
f

|E
| a) Each sector originates at TMI and extends radially in the direction

}g indicated. The monitoring period extended f rom June 28 to July 11.

;E
| b) Measurements were made without probe shielding and are assumed to
| represent predominantly beta radiation.

:

!

|

4
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TABLE 2

DOSE ESTI.V.ATES BASED ON KR-85 LEVELS IN
CRYOGENIC AIR SA>'PLES

Distance Sampling Average Estimated EstimatedStation From TMI Time Kr-85 Concentration Beta-Skin Dosa Gamma Dose -

IS2 0.4 mi 6/26-7/11 9.211.0 E 3 pCi/m3 4.710.5 E-1 mrem 5.710.6 E-3 mrem
SA1 0.4 6/27-7/11 3.610.5 E 4 1.810.3 E O 2.2_+0.3 E-2

12B1 1.6 6/27-7/11 6.110.9 E 2 3.110.5 E-2 3.710.6 E-4
8C1 2.3 6/27-7/11 2.310.3 E 3 1.110.1 E-1 1.310.2 E-3

'

1C1 2.6 6/27-7/11 1.810.2 E 3 9.111.0 E-2 1.110.1 E-3
7Fl* 9.8 6/27-7/4 4.010.8 E 1 1.110.5 E-3 1.310.6 E-5
6G4 11.4 6/27-7/11 1.010.1 E 3 5.210.5 E-2 6.210.6 E-4
9G1 12.6 6/27-7/11 9.010.1 E 2 4.510.2 E-2 5.410.2 E-4

!

* Sampler not in operation from 7/4 - 7/11.
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TAHCE 3

I TMI SYSTEM - 3 TLD DATA
- -

a
| Total Measured Exposures and Doses
| (Not Corrected for Background)
| Monitoring

| Station Period Penetrating Exposure Nonpenet rating Dose

IS2 6/28 - 7/11 3.310.4 mR 4.815.4 mrem
{ ICl 6/27 - 7/11 2.510.4 3.417.8
| IDI 6/28 - 7/11 3.6+0.9 1.3&2.5

IE4 6/27 - 7/11 3.310.6 1.714.1
i IFl t/28 - 7/11 3.311.6 0.912.1
| IF2 6/28 - 7/11 2.710.6 0.510.9

2S2 6/27 - 7/11 2.910.5 2.8&3.1
| 2B1 6/28 - 7/11 3.211.2 1.812.6
| 2El 6/28 - 7/11 3.511.3 1.813.2
| 2F1 6/28 - 7/11 3.510.9 0.240.8

i
! 3Al 6/27 - 7/11 3.0&0.7 1.4+3.6

3B2 6/28 - 7/11 3.9}l.0 0
3Cl 6/28 - 7/11 3.540.8 3.6&5.3
3E3 6/28 - 7/11 3.611.4 1.615.6

. I 3F1 6/28 - 7/11 4.511.1 3.016.8
3G1 6/28 - 7/11 3.111.2 3.618.4

: 4S2 6/28 - 7/11 3.2+1.3 8.1+7.3
' 4A1 6/27 - 7/11 2.8TO.4 0.871.2

4Cl 6/28 - 7/11 3.5&l.2 1.1+2.7
! 4E5 6/28 - 7/11 4.0&l.5 1.372.6
| 4F1 6/28 - 7/11 4.7[0.6 4.5}8.4
|

4G1 6/28 - 7/11 3.610.9 0.712.8
i
! SS2 6/28 - 7/11 2.8+0.4 8.1+8.6
'

sal 6/27 - 7/11 2.810.9 1.612.6
5Bl 6/28 - 7/11 3.6 10 .5 2.014.9,

;g SDI 6/28 - 7/11 3.5+0.5 1.8+4.6
Jg 5El 6/28 - 7/11 3.3+0.8 2.3+5.5

! SFl 6/28 - 7/11 3.8il.3 1.672.8
i

6Al 6/28 - 7/4 1.110.2 2.413.9
; 7/4 - 7/11 2.711.7 3.112.5
j 6/28 - 7/11 2.9+0.4 7.310.0

I 6B1 6/28 - 7/4 1.4+0.4 1.9+3.9
7/4 - 7/11 2.3TO.7 2.1T0.4
6/28 - 7/11 3.4l0.4 4.8'17.1

1

-

B
_ _ _ _

-
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TABLE 3-(cont'd)
h

Total Measured Exposures and Doses

Monitoring
~ ~ ~

(Not Corrected for Background)
~ - ~

~

Station Period Penet rat ing Exposure Nonpenetrating Dose

6DIA 6/28 - 7/4 1.110.2 mR 1.612.5 mrem7/4 - 7/11 3.2+0.5 0.3+0.7
6/28 - 7/11 4.6TO.8 3.0i8.5

6DlB 6/28 - 7/11 3.571.2 2.5I4.0
6E6 6/27 - 7/4 1.73 4 1.l}}.1

7/4 - 7/11 2.5+0.6 0.9+2.5
6/27 - 7/11 4.610.8 3.018.5

6F1 6/28 - 7/11 5.0+0.9 5.5+6.8
6G2 6/26 - 7/11 4.510.4 3.915.4

7A3 6/27 - 7/11 2.6+1.6 1. I n . 0,

7B3 6/28 - 7/11 3.3I1.0 2 . 2 A4 . 7
7C1 6/28 - 7/11 4.4+0.4 4. 5 +5. 8
7E6 6/28 - 7/11 3.7IO.4 3.075.7
7F1 6/28 - 7/11 4.lil.5 1.0i3.7
7F2 6/28 - 7/11 3.110.7 0.512.0
7G1 6/28 - 7/11 2.6+0.7

i
-

2.2+3.2

8S1 6/28 - 7/11 2.9+0.5 4.9+10.6b
8S2 5/22 - 7/11 32.814.0 9.1116.3
8B1 6/28 - 7/11 2.310.7 1.813.4
8C1 6/28 - 7/11 3.2+0.5 3.5+5.4
8E2 6/28 - 7/11 2.2l0.4 1.6}3.2
8F1 6/28 - 7/11 4.310.9 6.316.4
8G1 6/28 - 7/11 3.210.6 2.013.7

9S2 6/28 - 7/11 3.3+0.6 2.5+5.0
9Cl 6/28 - 7/11 3.6TO.4 3.6}l2.6
9D1 - = _-

9El 6/28 - 7/11 3.2+0.4 3.0+2.5
9F1 6/28 - 7/11 2.7TO.6 2.776.3
9G1 6/28 - 7/11 3.210.4 1.513.5

10S2 6/28 - 7/11 2.610.7 0;

10B1 6/27 - 7/4 1.4+0.3 2.4+3.2
7/4 - 7/11 2.ITO.4 1.9{l.1

, 1/27 - 7/11 3.3+0.2 1.1+3.2
10Cl 6/28 - 7/11 2.5i0.4 0
10E3 6/28 - 7/11 3.4+0.4 2.3+3.5

'l 10F1 6/27 - 7/11 3.4}1.6 0.3i1.0
[ 10G1 6/28 - 7/11 2.9+0.5 1.214.1

,

|

|
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i TABLE 3.(tont'd)

|
Total Measured Exposures and Doses

j (Not Corrected for Background)
! Mon it o r ing

| Station Period Penetrating Exposure Nonpenetrating Dose
j ..._ _ _ _____ _ _ _ _ _ _ _ _

! 16S1 6/28 - 7/11 3.4+0.4 mR 2.6+3.9 mrem
f 16Al 6/27 - 7/4 1.470.2 2.052.9
j 7/4 - 7/11 1.910.2 4.1+1.1
1 6/27 - 7/11 2.6+0.4 3.1+6.7
! 16B1 6/27 - 7/4 1.8II.2 0.5i0.0 l
*

7/4 - 7/11 2.1[0.1 0.912.5
6/27 - 7/11 3.911.0 2.416.7

16C1 6/28 - 7/11 2.8+1.0 2.9+5.4
16D1 6/28 - 7/11 3.4 1.4 2.814.43

f 16El 6/27 - 7/11 3.0+0.7 1.6+3.0
I 16F1 6/28 - 7/11 3.4TO.4 1.3I3.3
| 16F2 6/28 - 7/11 3.410.6 3.0}3.0
j q, 16G1 6/28 - 7/11 3.1+1.0 2.8+5.2
j

-- --

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

a) Values represent average i 2 standard deviations of readings from either
2 or 4 TLD i>adges, depenuing on tue length of tue monitoring period.
Nonpenetrating doses were calculated from gross measurements using an
empirical krypton-85 calibration factor, 2.5 mrem skin dose /mR exposure.

b) The average reading 2 standard dev!ations on element-1 of 4 badges was

I 30.5 1 3.9 mR (nonpenetrating radiation plus penetrating radiation),
suggesting the nonpenet rating radiation dose was minimal. The elevated
penetrating radiation exposure recorded at this station was attributed to
radiation from a nearby on-site radioactive waste area.

'I
I
I
I
I

I
- -- - . -

- -- ---
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1

||
TAhl.E 4

il
| MIDAS COMPUTER PRO.1ECTIONS OF RADIATION DOSES

|l FROM VENTED KRYPTON-85

i
| Direction Maximum Projected Maximum Projected

Sectora From TMI Beta-Skin Dose Gamma-Whole Body Dose

i 1 N 1.8 E O mrem @ 1.2 mi 2.7 E-2 mrem @ 0.4 mi

2 NNE 2.6 E O 0.4 3.5 E-2 0.4
I'

3 NE 1.8 E O 0.4 2.7 E-2 0.4

--

4 ENE 1.7 E O O.9 1.5 E-2 0.4;

i

| 5 E 2.3 E O 0.6 2.7 E-2 0.4

6 ESE 4.5 E O 0.4 4.3 E-2 0.4

7 SE 2.3 E O 0.4 2.3 E-2 0.4
i
'

8 SSE 1.9 E O 0.4 1.9 E-2 0.4

9 S 1.5 E 0 0.4 2.6 E-2 0.4

10 SSW 9.7 E-1 0.4 1.1 E-2 0.4

) 11 SW l.1 E-1 0.6 3.6 E-3 0.4
1

12 WSW 2.3 E-1 1.2 2.7 E-3 0.6

13 W 6.2 E-1 0.4 1.1 E-2 0.4

14 WNW 4.0 E-1 0.4 4.3 E-3 0.4

15 NW 8.4 E-1 1.2 1.2 E-3 0.4

16 NNW 5.4 E-1 1.2 5.8 E-3 0.4

I _

jg a) Each sector originates at TML and extends radially in the direction

i5 tad 2ca'ed-
I

|E
4

'I
.I
,

I
-_
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TABLE 5 :,

|
r

; REAL-TDE ENVIRONMENTAL CAMMA MONITORING DATA |

l

i i

Radiation Increase
i

| Above Background Time of Recorded I

Date Time Station (uR/hr) Precipitation Comment
|

6/28/80 1638-1800 2A1 4.0 1950 Normal Background
.

1815-2015 1C1 3.0 Normal Background I

~1831-2006 14S2 4.0 Normal Background |1900-2054 8C1 4.0 Normal Background
,

1908-2030 981 4.0 Normal Background !

1900-2100 SA! 3.0 Normal Background i
1919-2142 7F1 3.0 Normal Background

;

1848-2015 1331 4.0 Normal Background |
1900-2030 15D1 3.0 Normal Background

; 6/29/80 0340-0543 8C1 2.0 0350 Normal :,ackground
0345-0630 931 2.0 Normal Background

,

2045-2300 631 2.0 Normal Background t

j 2040-2240 8C1 3.0 2040 Normal Background
,

2053-2145 931 2.0 Normal B tkground i

2100-2300 7F1 4.0 Normal Background :;

b6/30/80 1915a 2A1 490.0 None Recorded Waste Shipment

7/1/80 1025-1040 SA1 3.0 None Recorded Possibly Related to Venting

I

7/3/80 0935-1000 14S2 3.C None Recorded Possibly Related to Venting
|1722-1800 SA1 2.0 Possibly Related to Venting )

2130-2155 5A1 7.0 Possibly Related to Venting
; 2215-2230 5A1 2.5 Possibly Related to Venting

230J-2400 SA1 4.0 Possibly Related to Venting

7/4/80 0245-0300 SA1 3.0 None Recorded Possibly Related to Venting

7/5/80 0600-0820 7F1 2.0 None Recorded Normal Backgrounde

7/7'80 1230a 2A1 5.0 None Recorded Waste Shipment
1710-1725" 2A1 2.0 Waste Shipmentj

I

_ _ _ _ _ _ _ _ _ _ _ .
- - _- ____-__ - - - -
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TABLE 5 cont'd

|

REAL-TIME ENVIRONMENTAL GAMMA MONTTORING DATA

1

! ;

!

Radiation Increase
! Above Background Time of Recorded

Date Time Station (uR/hr) Precipitation Comment ;

7/8/80 0631-1045' 7F1 4.0 0550 Normal Background,

0645-1000 931 4.0 0631 Normal Beckground
0650-1220 1C1 4.0 Normal Background
0700-1000 6D1 3.0 Normal Background
0717-1034 15D1 3.0 Normal Background
0745-1030 2A1 3.0 Normal Background
0753-1038 1332 3.0 Normal Background

j 0600-1130 8C1 4.0 Normal Background
0700-1000 14S2 3.0 Normal Background

|

! a) Station 2Al located at TMI north gate.
|

b) Three minute peak.

c) Meteorological measurements indicate the wind did not blow from TMI towards station 7F1 during this monitoring
period (i.e. 0500 to 0900) .

|

-|
1

i

|
-

__ __ _ . , . _ . _ . _ _ . _ . _
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I
F

I
!

TABLE 6

}

i||

ig
GROSS BETA ACTIVITY IN AIR PARTICULATE SAMPLES.

' TMI REMP
!
,

.I
3

| Gross Beta Act tvity_(yCi/m )
!

6/24- 7/l- 7/8- Average

{ St a t ion 7/1 7/8 7/15 1/1-6/24
: !

IS2 2.110.3 E-2 9.312.6 E-3 1.810.3 E-2 1. 711.4 E-2
'

101 1.240.2 E-2 2.2+0.4 E-2 7.6&3.1 E-3 1.3+0.7 E-2,

I
sal 1.110.3 E-2 <2.0 E-2 1.910.3 E-2 1.711.2 E-2

7F1 9.312.9 E-3 9.314.9 E-3 1.310.4 E-2 2.213.7 E-2

8CI 1.2+0.3 E-2 1.813.2 E-3 6.613.1 E-3 1.411.4 E-2

9G1 3.710.4 E-2 2.010.3 E-2 1.6+0.3 E-2 1.810.9 E-2
i

! 12B1 2.710.3 E-2 2.110.3 E-2 1.710.3 E-2 2.011.2 E-2
'

15G1 3.710.4 E-? 2.510.4 E-2 1.810.4 E-2 2.010.9 E-2

_. - _

,

I

i
j
r
i

'I
.

I
!

;I
;
|

I
.

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



R_ R f Ul O 'F M M Ml'' EM M F }f Ef } ~{ l { fU~M U

TABLE 7

GATI A , GROSS ALPHA, AND STRONTILH 90 ACTIVITY
IN AIR PARTICULATE SAMPLES, TMI REMP

Quarterly Composite (3/29 - 7/1) Monthly Composite

3
Gamma Sgan CrossAlphagetivity Strontium 90 Gamma Scan (pCi/m )

3
Station (pCi/m ) (pCi/m ) (pCi/m ) 6/3 - 7/1 7/1 - 7/29

IS2 Be-7, 1. 810. 4 E-2
Composite of Composite of

b 3
1Cl Be-7, 2.31 3 E-2 Indicator Stations Indicator Stations0

5Al Be-7, 2.810.3 E-2 7.115.3 E-4 <5.0 E-5 Be-7, 4.510.5 E-2 Be-7, 3.610.4 E-2

7F1 Be-7, 3.910.9 E-2
Cs-137, 1.410.7 E-3

Composite of Composite of

8Cl Be-7, 1.310.3 E-2 Background Stations' Background Stations'

9GI Be-7, 3.810.5 E-2 <6.0 E-4 <l.0 E-4 Be-7, 6.510.7 E-2 Be-7, 8.210.8 E-2

12B1 Be-7, 4.810.6 E-2 Cs-137, 8.31 4 E-4 Cs-137, 7.214.2 E-44

15G1 Be-7, 2.0f0.8 E-2
Cs-137, 9.215.3 E-4

a) Only species present in concentrations above analysis LLD are reported in the Table. The gamma scan analyses were
specific for the following radionuclides: Be-7, K-40, Mn-54, Co-58, Fe-59, co-60, Zn-65, Zr-95, Ru-103, Ru-106,
I-131, Cs-134, Cs-137, Ba-140, Ce-141, Ce-144, Ra-226, Th-228.

b) Indicator stations: IS2, 12B1, 5A1, 8C1, ICl. |

|
|

c) Rackground stations: 7F1, 9G1, 15Gl.
I

t

|
- _ _ _ _ _ _ _ _ _ _ _ _ _ _---
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i

i

TABLE 8

'

,

|

ANALYSIS RESlILTS OF AIR IODINE SAMPLES
1M1 REMP ;

i

I

!
;

'

.I
_ _ _

Sampling _Per vid _ _ . _ _ _ _ _ . _'

tjg 6/24- 7/1- 7/b- |

!E station 7/1 7/8 7/Is
1

IS2 <2.0 E-2 <2.0 E-2 <2.0 E-2i 1ICI <2.0 E-2 <3.0 E-2 4.0 E-2

bsal <3.0 E-2 <2.0 E-l < 0 E-2

7F1 <2.0 E-2 <4.0 E-2 <4. E-2

! 8Cl <2.0 E-2 <3.0 E-2 <3.0 -2
I
!

j 9G1 <2.0 E-2 <2.0 E-2 <3.0 E-2

I
| 12B1 <2.0 E ' <2.0 E-2 <3.0 E-2

15G1 <3.0 E-2 <3.0 E-2 <3.0 E-2

l _ . . _ - . - - _ . . _ _ . . . _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ ___

;

a) Values represent pCi 1-131 per cubic meter at air and are

j equivalent to analysis 1.LD's.
4

b) Sampler malfunction during sample period,

,

'I
|I
i

!|
:
4

i

|I
:
i

_ . -- . .._- _ _ _ _ _ _ - - - - . _ _ _ . _ _ . _ ._ . . . _ . _ . . _ _ _ - _
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J
; TABLE 9

'I
| ANALYSIS RESULTS OF PRECIPITATION

SAMPLES COLI.ECTED NEAR TMI

i

i
Gross Beta Activits _(ECi/_ liter)a

| Average Quarterly
b

Station June / July _ Compos i t e March thru May Camma Scan

ICI 1.910.7 2.010.1 <tLD

SA1 6.9&l.0 5.013.6 <LLD

7F1 3.510.8 3.612.1 <LLD

8C1 5.510.9 4.511.0 <LLD
,

i

|g 15Gl 3.610.8 4.910.4 <LLD

!g
| . . _ _ _ _ _ _ . _

- --

a) Average i standard deviation.
|

| 1) <LLD indicates the following radionuclides concentrat ions were below analysis
'

LLD's for Be-7, K-40, Mn-54, Co-58, Fe-59, Co-60, Zn-65, Zr-95, Ru-103, Ru-106,
I-131, Cs-134, Cs-137, Ba-140, Cc-141, Cc-144, Ra-226, Th-228. Monitoring

, period extends from April through July, 1980.

;I
4
,

!I
,

I

)I
i

I
I

I
;

. __
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1

1

I
|

l

!I
,

; TABLE 10

1
4

|I
!

| 10 DINE-131 CONTENT OF MILK SAMPLES
| TMI REMP
,

a
___

Sample Date

Station Location 6/26 7/3 7/10 7/17 7/24
,

IBl Hardison Farm <0.2 <0.3 <0.2 <0.4 <0.3

2G1 Oellip Farm <0.3 <0.4 <0.4 <0.5 <0.3
1

! 4B1 Alwine Farm <0.2 <0.2 <0.3 <0.4 <0.3

783 Becker Farm <0.2 <0.3 <0.3 <0.5 <0.2

14D1 Fisher Farm <0.2 <0.4 <0.3 <0.5 <0.4

i i

g a) Values represent pC1 1-131 per liter and are equivalent tc analysis LLD's. |:

|W l

I l
'

I '

!I

|I

il
,

|I
,

I
I
I

- - ..
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TABLE 11

.

| GAMMA ACTIVITY IN MILK SAMPLES ,

! D!I REMP

! Gamma Scan (pCi/ liter)a
l

!

b
Station 6/26 7/3 7/10 7/17 7/10-7/24i

1B1 K-40, 1.7+0.6 E 3 K-40, 1.9+0.2 E 3 K-40, 1.7+0.2 E 3 K-40, 1.8+0.2 E 3 K-40, 1.7%.2 E 3

Cs-137, 1.310.6 E 1

2G1 K-40, 1.2+0.1 E 3 K-40, 1.210.1 E 3 K-40, 1.410.1 E 3 K-40, 1.210.1 E 3 K-40, 1.4+0.1 E 3

I t

4B1 K-40, 1.610.2 E 3 K-40, 1.310.1 E 3 K-40, 1.210.1 E 3 K-40, 1.410.1 E 3 K-40, 1.310.1 E 3 |

7B3 K-40, 1.210.1 E 3 K-40, 1.210.1 E 3 K-40, 1.4+0.1 E 3 K-40, 1.310.1 E 3 K-40, 1.310.1 E 3i

|

14D1 K-40, 1.110.4 E 3 K-40. 1.310.1 E 3 K-40, 1.3+0.1 E 3 K-40, 1.210.1 E 3 K-40, 1.310.1 E 3

a) Only species present in concentrations above analysis LLD are reported (average 1 standard deviation) in the Table.
?ie ga=a scan analysis was specific for the following radionuclides: Be-7, K-40, Mn-54, Co-58, Fe-59, Co-60, 2n-65,

! Zr-95, Ru-103, Ru-106, Cs-134, Cs-137, Ba-140, Ce-141, Ce-144, Ra-226, Th-228.
I

,

!b) Composite sample.
'

1
fj
,

b

'

i
'|

.

T

_ _ _ _ . _ _ _ __ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ . _ _
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:I
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I

|I
f TABLE 12

|I
!

!I
!

|I
i

II
|8

STRONTIUM-89 AND 90 CONTENT OF MII.K SAMPLES
TMI REMP

(
1

Sr-89 (pCi/ liter) Sr-90 (pCi/ liter)_

Venting Prior te Venting Prior to
b Periodd VentingStation Period" Venting b

Inl <2.0 3.5 6.710.5 6.814.5

2G1 <4.0 <4.0 2.9+0.6
-; -

5.4+0.4,

I

j 481 <2.0 <2.5 2.610.3 3.010.6
|
I 7B3 <2.0 <3.5 1.810.4 3.010.4

14D1 <3.0 <3.0 5.310.8 2. 7+0. I

a) Quarterly composite, May through ,luly.
1

1

j b) Average LLD's standard deviations from two quarterly composites:
| November 1979 through January 1980 and February 1980 through April

1980.

I
|5
|

|I

!

!I
t
i

__ , , _ _ - . _ . _ _ . _ . _ _ -_ _ . _ . _ _ . _ __ __.__ - ___ ..____ _ _ _ _ _ _ _ . _ _ _ ._ _ . _ _ _ _ _ _ . ,
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|

L I

H TAB 12 13
|
L

MONTilLY TLD DATA
GAMMA EXp0SURE

_
System-la System-2a

(mR) (mR)

h 'Average Average System-3 ,e
|J uly,b Jan g June July J a n--May (d) _bStation June

- IS2 8.8+0.1 9.810.5 5.611.2 5.410.1 6.610.3 6.510.7 6.610.4

^

ICI 8. 510 .2 7.510.3 4.810.8 - - - 5.410.4

2S2 8.IfC.! 8.0f0.2 5.011.2 - - - 6.210.5

4S2 8.1+0.1 9.9+0.3 5.2+1.1 4.7+0.4 6.0+0.2 5.5+1.0 6.4+1.3 Id
;

L 4A1 8.810.1 12.4+1.8 5.7+1.2 - - - 6.010.4 ['
c--

1

4G1 9.440.1 8. 5+0. 3 6.2+1.4 6.540.2 7.4+0.4 6.8+0.8 7.240.9
'

|

SS2 8.110.1 8.110.2 5.111.2 4.410.1 5.910.3 5.910.6 5.610.4

i sal 8.510.1 8.810.3 5.610.8 5.110.2 6.710.4 6.2+0.5 6.011.0

7F1 11.9+0.2 11. 2+0. 2 8. 8 tl . '4 7.110.4 9.0+0.2 8.911.2 8.211.5

!

L 7G1 11.810.2 11.810.5 9,011.5 - - - 5.210.4

8G1 7.610.1 7.310.1 4.811.5 4.010.2 4.910.4 5.010.5 6.610.6 ,

-

9S2 9.01_0.1 10. 0_+ 1.0 6.0+1.4 - - - 6.6+0.6 t

I ._

9G1 9.710.2 11.7+1.5 6.8+1.3 - - - 6.4+0.4

10n1 9.8+0.1 10.110.2 5.711.2 - - - 6.610.2

1181 8.9+0.1 11.2+0.9 6.3+2.0 5.4 + 0. 3 6.440.5 6.610.5 6.410.4

12nl 8.4f0.2 9.610.7 5.411.2 - - - 5.410.7

8.910.3 3.210.6 - - - 3.040.6- 14S2 e ,

~

15G1 9.7+0.2 11.711.5 6.811.3 5.710.3 7.210.4 6.610.7 6.410.4

16SI 9.4+0.2 8.910.4 6.011.3 5.510.3 6.6+0.2 6.810.7 6.810.4
-

16Al 7.9+0.1 7.640.2 3.610.5 - - - 2.810.2
-

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

L ti) Values represent average + standard deviation of badge phosphor readings. Gross

measurements are corrected for transit exposures, except as noted.
_

b) Not corrected for t.ransit exposure.
|c) Values represent extrapolations from a two-week to a monthly monitoring period.

^ d) One phosphor not read due to reader malfunction.
e) Station vandalized, no badges recovered.

~ |
:
1
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TABLE 14

!

!

i QUARTERLY TLD DATA
GAMMA EXPOSURE

,

t

l
1st Quarter 2nd Quarter 3rd Quarter |

Station January through March, 1980 April through June, 1980 July through September, 1980;

,

IS2 22.5+2.6 mR 15.7+0.4 mR 22.1+2.0 mR :- b - -
'ICI 22.5 1.3 12.7+0.6 12.0 0.5

| 1E4 15. 8_+0 . 8 16.5[0.3 16.810.3
-

j 2S2 21.014.8 12.4+0.4 17.510.4 !
1 2El c 16.0f0.3 16.110.2 i

; 2F1 14.2+0.1 l'. 5+0.3 14.8+0.7 i

!

3Al 14.810.3 15.310.3 18.110.7
. 3E3 14.9+0.5 15.6+0.4 17.2+0.4'

b3F1 16.9f0.4 17.3[0.2 c
3G1 15.3il.6 13.410.4 14. 5f0. 5 !

l
. 452 17.4+1.2 13.2+0.4
' -

14.7+0.8 t

4A1 28.6f6.2 14.8+0.I 15.610.2 |
4E5 18.1f0.4 18.310.2 21.410.4 |

,
4F1 19.0f0.3 19.110.6 19.310.5 |

1 4G1 21.4+1.4 16.5+0.3 19.6+1.2 |

!
SS2 16.4f1.2 O.110.2 16.511.0 .

SA1 23.9f4.8 14.510.2 21.113.7
'

,

SE1 16.3f0.3 14.810.1 17.710.7
| 5F1 17.3f0.6 16.010.6 18.010.5

b6A1 16.4f0.3 14.310.4 17.010.6
6E6 19.8f0.7 16.410.3 19.4+0.2
6F1 18.6f0.1 18.410.2 19.010.3

'

6G2 17.0f0.2 16.2+0.3 17.3+0.3
_

| !
i .

t
>

'
i

!
--. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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TABLE 14 (cont'd)

ist Quarter 2nd Quarter 3rd QuarterStation January through March, 1980 April through June, 1980 July through September, 1580
'; 7A3 18.4+2.9 mR 14.0+0.5 mR 14.4+0.5 mR7E6

-

16.5il.0 14.410.5 15.711.0b7F1 26.4+0.9 23.6+0.5 24.3+0.7 |

;

7Cl 28.1-1.4 23.3+0.5 23.9+0.4 |

-

-

8SI t

16.710.5 13.510.4 31.110.8| 8Cl 14.6+1.I 12.7+0.3 11.4+0.2
. |' -

.8E2 12.6+0.5 14.170.3
; 8F1 23.5i0.4 - I I .4IO . 2 i

26.4+0.2 25.3i1.6 i8G1 16.7[0.4 18.2+0.6 16.5+0.3
-

i 9S2 20.9+2.6 15.8+0.4 15.3+0.2 ~

b

9El
17. 6_+0. 2 17.010.6 17.510.2 |9F1 13.910.3 13.510.3 14.010.3 |9G1 26.815.0 19.010.4 17.910.3 i

!10S2 13.6+1.1 12.3+0.3 12.7+0.3 ;10Bl' 18.6[0.8 17.8+0.2 -

-

17.8+0.3 '

10E3 21.811.0 24.510.8 21.810.310F1 15.9+0.1 16 .1. +0 . 1 16.6+0.2
.10G1 15.310.2 16.310.5 14.310.2

-

1IS1 26.112.8 15.710.2IIA 2 16.6+0.9 15.610.6 1

c
11B1 17.8IO.2 15.3+0.4

.

'

16.9+0.2
ilE3, d

~ 18.2io.5 ;

13.410.3 14.0{0.4IlF1 15.710.4 14.910.2 15.610.5 ;1IG1 16.010.I 14.611.I 16.9+0.4
12B1 19.211.5 12.010.1 12.610.3 |12E4 16.710.I 15.710.4 15.810.412F1 19.310.8 20.310.6 21.410.812G2 16.4f0.9 14.510.3 15.2+0.4

i

I

:
|
|

|

__ _ _ _ _ _ _ _ . . _ .
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TABLE 14 (cont'd)
i

1st Quarter 2nd Quarter 3rd Quarter
|

Station January through March, 1980 April ~ through June, 1980 July through September, 1980

13S1 15.910.6 mR |c13B1 15.8+0.6 14.9+0.I 18.8+1.8
c .

13El 14.7+0.2 14.170.2 17.4IO.5
-

13F1 15.5i0.3 14.5TO.4 -

13G1 19.8i0.2 - 16.0+0.2
13G2

~ 20.2+0.4 21.5TO.3 t

17.011.3 16.3i0.3 18.410.4 . |
14S2 11.3+0.4
14B1 14.2iO.7 14.5IO.4c

13.1+0.2 15.7i0.6 '

| 14E4 13.910.I 15.6+0.6 -

-

14.110.4, 14F1 12.9+0.2 12.5+0.2 13.5+0.114G1 18.l}0.2 17.510.2 20. 6]+0. 7 i
*

:15S1 12.710.2 12.410.3 14.610.7i 15B1 16.210.3 16.210.31SE1 14.0+0.2 16.910.5
' - 13.7+0.6 14.8+0.41SFL 15.8+0.4 15.1+0.I 16. Bio.3

-

! 15G1' 22.lil.9 16.0TO.2 -

|17.2+0.31SC2 12.93 3 12. S_I0. 2 13.ITO.4 l
I

j 16S1
14.310.1 14.210.2

e
. 16A1 12.4+0.4 10.6+0.2 12.4+0.5 i! 16El 15.310.4 14.610.3 16.6{0.3

-

'

16F1 14.110.3 14.010.2 15.010.416G1 12.310.2 11.510.3 c
,

-

,

a) Values represent average i standard devi_ation of System-1 badge phosphor readings.
'

b) Phosphor outlier (i.e. outside X-30 to X+3a) excluded f rom badge average.
c) Station vandalized , no badges recovered.
d) Several phospaor outliers, badge reading: 272.2, 37.5, 16.7, 15.3 mR.

* e) Several phosphor outliers, badge reading: 77.3, 30.0, 23.0, 21.8 mR.
i

1

>

|

I

_ _ _ _ __ _ _ . . _ - _ _ . _ , , _. . - _ . _ _ _-. _ _ _ _ ._ _ ._ _ _ _ _
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TABLE A-1

|
!

|t ~

LOCATIONS OF CRYOGENIC AIR SAMPLING STATIONS'

DURING KRYPTON-85 VENTING

t

i

I From_T_MI
Station Location Azimuth Distance

IS2 TMI - N. Weather Station 0 0.4 miI
i ICI Middletown 355 2.6

,

|,

sal Observation Center 100 0.4
1

6G4 West Donegal 112 11.4

7F1 Marietta 127 9.8
i

8Cl Falmouth 159 2.3

9Gl York 180 12.6 |
: .

12B1 Goldsboro 253 1.6

i !
i ;

--- - - - -

: ;
J

,
;

1

I
1
i

;I
,

!

I

I
1

!I 1

,

I
_ __ -
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TABLz A-2

RADIOLDCICAL ENVIRONMENTAL MONITORING PMOCRAM STATION LOCATIONS

SA,PLE LOCATION MAP DISTANCE
w

NEDIUM CODE NUMBER (elles) A2IMUTH
OESCRIPTION

AP.AI.!D 152 1 0;4 00 N of site. North Vesther StationID 252 2 0.7 28 NNE of site on light pole in middle of North BridgeID 452 3 0.3 71 ENE c f site on top of dike. Ea s t FenceID 552 4 0.2 95 E of atte en top of dike. East FenceID 851 5 0.4 167 SSE of siteID 952 6 0.8 184 S of site at South Beach of Three Mile IslandEW 105) 7 - - On site. RML-7 Station DischargeIn 1052 8 0.4 20D SSW of siteID 1151 9 0.1 221 SW of site, west of Mechaatest Draft Towers on dikeID 1351 10 0.4 270 V of site on Shelley IslandSW 1352A & B 11 0.1 270 Dn site. Station Intakes (Units 1 & 2)ID 14S2 12 0.4 293 WNW of site on Shelley Island '
ID 1551 13 0.5 317 NW of site on Shelley IslandID 1651 14 0.2 340 NWV of site at gate in fence on west side of Three Mile Isisod. North boat dockAQP & AQS lAl 15 0.7 1 N of site
AQS 1A2 16 0.7 0 N of site at north tip of Three Nile IslandIE 1A1 17 0.6 35 NE of site on Route 441ID 4A1 18 0.5 65 ENE of site on Laurel RoadAP.AI.RW.ID 5A1 19 0.4 100 E of site on north side of Observation Center BuildingID 6Al 20* 0.5 117 ESE of site on light pole on Route 441AQS 7Al 21 0.3 137 SE of siteID 7A3 22 0.6 143 SE of site on Route 441SV.AQP 9A2 23 0.5 186 5 of site below Discharge Pipe
AQS 10A1 24 0.8 202 SSW of site
AQS 11A1 25 0.5 225 SW of siteID 11A2 26 0.5 221 SW of 6ite on Beech IslandID 16Al 17 0.4 332 NNW of site on Kohr IsisndMC IB) 28 1.2 5 N of site, farm along Route 441M, rPL 4B1 29 1.1 65 ENE of site, f arm west of Cringrich RoadM.rPL 783 30 1.6 125 SE of site, form on the east side of Conewego creekSV.AQF.AQS.AQP 981 31 1.5 178 5 of site above York Haven Das
AQS.In - 1831 32 1.1 2-0 SSW of site on south beach of Shelley IslandID 11Bk 33 1.9 227 SV of site on Route 262AP.AI.ID 1231 34 1.6 253 WSW of site adjacent to Fishing Creek. Coldsboro Air Station.

ID 13B1 35 1.2 261 W of site at coldsboro MarinaID 1431 36 1.4 290 WNW of sits on Still Rouse Road

.
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TABLz Ae-2

RADICLOGICAL ENVIRONMENTAL MONITOR 1hC PROCRAM STATION LOCATIONS (Cont'd)

SAMP1.E LOCATION MAP DISTANCE
MEDILH CODE NUMBER (miles) AZIMUTH

DESCRIPTION

ID 15B1 ,? 1.8 304 KW of atte on Still House needA;F 1681 38 1.1 337 NKW of site below Fall IslandAP,AI,ID,RW ICI 39 2.6 355 N of atte at Middletown SubstationSW IC3 40 2.3 347 N of alte at Switara CreekAP,AI RW.ID 8CI 41 2.3 159 SSE er site at Falrouth-Colline Substa tionSW 8C2 42 2.3 165 SSE of alte, York Haven HydroM. FP L 14D1 43 3.7 263 LvW of site, farmID 1 04 44 4.3 3 N of site on Vine Street exit from Route 283ID 2E1 45 4.8 18 ENE of site, Scheol House Lane and Miller RoadID 3E3 46 4.5 42 NE of sit e on Kennedy LaneID 4E5 47 4.9 62 ENE of site on Beagle RoadID 5El 48 4.6 81 E of site, North Market Street and Zaeger RoadID 6E6 49 4.6 115 ISE of site en Anosite RoadID 7E6 50 4.8 131 SE of site. Bairbridge and Risser Roadssw 8El 51 4.1 160 SSE of alte on Brunner IslandID 8E2 52 4.1 155
SSE of site at Guard Shack on Brunner IslandID 9El 53 4.9 182 5 of alte on Canal Road, Conewago HeightsID 10E3 54 5.0 200 SSW of site on Cenewago Creek Road, Shrinentewn!D llE3 55 4.1 228 SW of site, Stevens and Wilson RoadsID 12 E4 56 4.3 245
USW cf site, Lewisberry and Romberry Roads. N ewbe r ry t evnID 13E1 5; 4.9 268 W of site. Yecumtown and Cid Trail RoadsID 14E4 58 4.9 261 WNW of site, Route 262 and Beinbower FoadID 15Et 59 5.0 313 NW of alte on Lu-ber Street. HighspireID 16El 60 4.9 339 KNW of site, Spring Carden Drive and Route 441ID 2 F1 61 9.3 18
NNE of site. Vest Areba Avenue and Mill Street, HersheyID 3F1 62 7.2 48
NE of atte Shenks Church on School House RoadID 4T1 63 8.5 72 't of site on Mt. Cretna Road, BellaireID 5F1 64 6.8 85
E of site on Hummelstevn Street. E11:abethtevnFPr 5F2 65 5.1 100 E of site. orchard13 671 66 9.4 113 ESE of s* te. Donegal Springs Road, Donegal SpringsAP,AI,RW,ID 7T1 67 9.6 127 SE of site at f a rm of f Eagle's To11 gate RoadID . arl 68 7.4 163 SSE of site on Saginaw Road, StarviewID 9F1 69 6.5 177 S of site on Maple Street, ManchesterID 10F1 70 7.4 196 SSW of atte, Coppenhaf ter Road and Route 295, Zion's viewID 1171 71 8.0 225 SW of este on Andersontown Reed, AndersontevoID 12F1 72 8.6 242 WSW of site on Alpine Road, Maytown

l

!

.

9

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE A-2

RADlJ14CICAL ENVIRONMENTAL NONITORING PROGR.AM STATION 14 CATIONS (cont'd)

SAMPLE LOCATION MAP DISTANCEMEDIUM CODE NUMBER (miles) AZlHUTH
DESCRIPTION

ID 13F1 73 7.8 260 V of site on Poute 382, mile north of LewisberryID 14F1 74 8.0 292 WNW of nice on Evergreen Road, Perser's SummitSW,1D 15F1 75 8.5 308 NW of site acrnia from parking lot of Steelton Vater Co.ID 16F1 76 8.1 340 NNW of site on Derry Street, Rutherford HeightsM, FPL 2C1 77 10.5 9 NNE of nite, farm on Route 39, NummelatownID 3Cl 78 16.9 47 NE of site on Cumberland Street, LebanonID 4Cl 79 10.0 63 ENE of site. Route 241ID 6C2 80 21.1 113 ESE of nite, Steel Vay and Loop Roada, LancasterSW 6C3 81 12.6 122 ESE of site, Chickies CreekSW,ID 7C1 82 14,4 124
SE of site at Columbia Water Treatment PlantSW 7C2 83 13.6 128 SE of site. Wrightsville Vater Treatment PlentSW 7C3 84 14.8 124 SE of site, Lancaster Vater Treateent PlantID 8Cl 85 13.2 157 SSE of site, Orchard and Stonewood Roads. Wilshire HilleAP,AI,ID 9C1 86 12.6 180 S of nite in Met. Ed. Tork Load Dispatch StationSW 9C2 87 14.7 178 5 of site, YorkID 10C1 88 12.7 204 SSW of site. Alta Vista and Fox Run Roads, VeiglestownID 11CI 89 11.7 225 SW of site on west side of Route 74, Mt. RoyalID 12C1 90 11.9 237 WSW of site westside of Rt. 74 in f ront of Earth Craf ts, RossvilleFP F 12C2 91 11.0 239
WSW of site on west side of Route 74 RossvilleID 13C1 92 13.2 276 V of site, Orchard Lane and Hertrier Foad, Mt. AllenID 13G2 93 10.4 274 V of site, Lisburn Road and Main Street, LisburnID 14Cl 94 12.2 300
kSN of site on Erford Road, in front of Penn liarris Hotel, Camp MillAP,AI RV ID 15C1 95 15.0 306
NV of site at West Fairview Substa tionID 15C2 96 11.5 307 NV of site, Penn and Forster Streets, HarrisburgID 16C2 97 11.2 330 NSW of nite, Route 22 and Colonial Road, Colonial ParkAQF Indicator - - -

All Iccations where fish were caught below the discharge were grouped together
and referred to as " Indicator"1.E. Sectors 11 and geographically belowAQF Control - - -

All locations where fish were caugat above the discharge were grouped together
and ref erred to as " Control" 1.E. Sectors 12 and geographically above.

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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I
| TABLE A-3

SPECIAL Kr-85 VENTING TLD LOCATIONS

l
|

Sample Location Map Distance
Medium Code Number (Miles) Azimuth De s c r ip t_i_o n_

ID 8S2 98 0.4 151 Paint Shed TMI

ID 2B1 99 2.7 22 Olmstead Golf Course NNE
I

ID 3B2 100 1.3 34 Olmstead Golf Course NE

|
ID 5B1 101 1.5 90 Conewago Creek |

|

ID 6B1 102 1.5 111 Covered Bridge Road |

|

ID 7B3 103 1.5 129 Becker Farm |

ID 8B1 104 1.5 157 N. Cate Rail road Tracks TMI

|
'ID 15B2 105 1.1 315 Lot #12 Hil1 Island

ID 16BI 106 1.4 337 N.E. Shore Hil1 Island
|

ID 3Cl 107 2.5 39 Geyer's Church & Brinser Road
Intersection

ID 4Cl 108 2.5 68 Locust Grove Road and Brinser
Road Intersection

ID 7Cl 109 2.9 134 Governor's Stable Road & Falmouth
Interseetion

ID 9Cl 110 2.5 186 River Road, York Haven

ID 10Cl ill 2.5 203 Cragmoor Road & Rt. 295

ID 12Cl 112 2.5 247 Wissler Road & Paddletown Road
; Intersection

ID 14Cl 113 2.5 292 Millers Cemetery

ID 16C1 114 2.5 337 Main Cate, Crawford Stat ion

lo IDI 115 3.5 355 Middletown Cemetery, Rt. 441

ID SDI 116 3.2 95 Furnace Hill Road & Bossler Road
Intersection |

ID 6DIA i17 3.5 109 Longenecker Fa rm 20 m W of flouse

ID 6 Din 118 3.6 109 Longenecker Fa rn 100 m WNU of Ilouse

_ _ _ _ _ _ _ _ _ __ ___ _ _ _ _ _ . ._. - _ _ _ _ _ . _ . . _ _ _ . _ _ . _ . . . .._____ _ _ _ _ _ _ _



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

,

1

|

|E '

!

!E TABLE A-1 (cont'd)
|

|
1

|

| Sample Locatton Map Distance
! Medium Code Number (Miles) Azimuth Descriitionl
|

| ID 901 119 3.5 176 Cassel's Church Cemetery
:

ID 1401 120 3. 5 273 Fisher Farm

ID 15D1 121 3.5 324 44 Luke Drive, Itarrisburg Airport

ID 16DI 122 3.5 339 Oddfellow's llome , Rt. 441, Middletown

|

| ID 1F1 123 8.0 0 llumme l s town Subs t a t i.on

!
j ID IF2 124 5.0 355 Union Street & Fulling Mill Road

!
j ID 7F2 125 6.0 135 Stone Mi11 Road, Stacktown, PA

i
j ID 12F2 126 6.0 245 Pleasant Drive, Dover, PA |
!

'

| ID 16F2 127 6.0 335 Oberlin Road & Swatara Dri.ve

| Intersection
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Figure A-5

. TllREE MILE ISLAND NUCLEAR STATION
LOCATION OF SPECIAL KRYPTON-85 VENTING TLD STATIONS

WITHIN 5 MILES OF THE SITE
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Figure A-6

THREE MILE ISLAND NUCLEAR STATION
LOCATION OF SPECIAL KRYPTON-85 VENTING TLD STATIONS

GREATER THAN 5 MILES FROM THE SITE BOUNDARIES
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i

TABLE A-4

i

! -

|I
!

{ LOCATIONS OF REAL-TIME ENVIRONMENTAL GAMMA MONITORS

} DURING KRYPTON-85 VENTING
:

i

$ From TMI
W Station Location Azimuth Distance

i i

'
ICI Middletown 355 2.5 mi

| 2Al TMI - N. Guard Shack 23 0.4

5Al Observation Center 100 0.4

6D1 I,ongenecker Farm 109 3.7

5I 7F1 Marietta 127 9.5
I

8Cl Falmouth 159 2.2

i 9B1 TMI - S. End of Island 160 1.4

13B2 Goldsboro Marina 265 11

14S2 East Shelley Island 293 0.4

15D1 liarrisburg Airport 324 3.7
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I
CliRONOLOGY OF CHANGES ENACTED DURING 1980I IN TiiE TilREE MILE ISLAND NUCLEAR STATION

' RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

i
5/7/80 First cryogenic air sampler started at station 5Al

5/17/80 Two evacuated air samplers started at stations ISDI and 10B1

5/19/80 Second cryogenic air sampler started at station 1C1

5/28/80 Three additional cryogenic air samplers started at stations
7F1, 6G4, 9G1

' 5/29/80 Two . "Jitional cryogenic air samplers started at stations
IS2, 8C1

.

6/7/80 Seven additional' evacuated air samplers started at stations
16Cl, 13DI, SFI, 3B1, 2F2, 15G1, and 14S2, making a total of

,

nine stations

6/16/80 Daily water sampling stopped at all stations and put on
a biweekly frequency

6/21/80 linal cryogenic air samn1 ?r started at station 12B1 bringing
tetal to eight station

7/24/80 Milk sampling reduced in frequency from weekly to biweekly -
all stations

.

8/20/80 Collection frequency at water sampling sites 9A2 and 9B1
increased from biweekly to weekly

. 9/4/80 All evacuated air sampling stations terminated

9/11/80 QA water collection at stations IC3, 8C2, and 9G2 terminated.
' QA sampling at station 9B1 initiated.

.

9/16/80 Cryogenic air samplers at stations 7F1, 9G1, 6G4, and IS2
. terminated leaving four stations at 12B1, ICl, 5Al, and 8C1

:s in operation

10/6/80 Water sampling locations 13S2 divided inte !".L/A (Unit 1 intake)
and 13S2B (Unit 2 intake) with 13S?B designated a QA station.

These two stations placed on automatic composit.or collection.
. 10S1 and 10SlQ station discharge also placed on automatic
- water compositor collection

10/16/80 All water compositors placed on weekly inspection schedule
to insure proper functioning

I

I
- ,
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Annual Dairy Census
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TABLE F-1

,

Distance Name No. No.
.Pola r & & No. Cows No. Coats Dairy Used
ICoord. Direction Address Breed Cows MilkeJ Coats Milked
1

-

Louise Hardison
151 1.02 mi N R.D.d! -

. 12 10 Sold PrivatelyRt. 441
_

(2 Billies)Middletown. Pa. |
(10 Nanntes)

.

!
PA Holstein
Assoc.

ICI 2.04 mi N Howard Weiss. Mgr. Cows are periodically kept for a few days to a few we-ka for quarantine before sh.1pping |Reigle Farm to foreign countries. If milke/. :.tlk may be sf.spped to Reading Dairy or used fe; hogRt. 441 feed if animals were recently treaird with antibiotics
Royalton. Pa. '

(2)

l
Paul Lytle

g
M IDI 3.14 mi N " *** " Y * ~ ' ' "'Iidd e

(3)
.

Art Luta
m gE3 4.94 mi N 3206 Schoolhouse Rd. No dairy animals now; may obtain a cow or two in the future. Currently have 8-9 headMiddletown. Pa. of beef cattle & r.ay obtain more in the f uture

i(4)

j Marlin Pickle
W IF3 5.32 mi N 1900 Swatara Creek Rd. Holstein 40 None . . -

Hucuelstown. Pa. Calves Milking
(5)

Bruce Zell

| W IF5 5.32 mi N R.D.#6 Holstein 70. 59 - -

Hershey| Box 101
Hunne l s t own . Pa. # I****

(6)
!

i
?

|

|

|

l

_ - _ _ _
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TABLE F-1 (cc st'd) !

|~

Distance Name No. No.
'Polar & & No. Cows No. Coats Dairy Used

Coord. Direction Address Breed Cows N11ked Coe n Milked +

fRobert cellig
TM-2C1 10.5 mi NNE ; R.D. #4 Holstein 33 31 - - Harrisburg

| N.mac i s t own , P a . Dairy
j (7) ;

, .

! Ira Ruhl i

'
.

.IN-3C1 2.28 mi NE i 2505 Brinner Rd. Holstein 20 15 - - Hershey
'

; j | Middletown, Pa. Chocolates
! (S)

I f.;

I

Samuel Saul,

D-332 3.20 mi NE 2507 Harrisburg Pike No dairy animals at present; have 2 head beef cattle
j

Middletown, Pa.
!

(9)
;

f | Ceorge Sensenig 81 Holstein
b -3C2 3.0 mi NE Brinser Rd. 2 Cuernhey 84 75 - - Interstate

Middletown, Pa. 1 Jersey Dairy
(10) ,

i a 1

F i

| Russel Kennedy I
4

! W-3E1 4.37 mi NE Middletown, Pa. Holstein 200 110 - - Interstate
,

| f
<

Dairy |'(11)

|
i

| Howard Kopp
! N-3E2 4.09 mi NE 1597 Colebrook Rd. !41 stein 200 85 - - Interstate

[ Middletown, Pa.j
Dairy

1 (12)

|
4

|
1

!
j

.
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TABLE F-1 (cont'd)

Distance Name No. No.
iPolar & & No. Cowe No. Coeta
' Coo rd . Direction Address Breed Cows Milked Costs Milked Dairy Used

San Conley
14D3 3.08mi WV R.D. #1 Holstein 2 2 - - -

' Box 444 Home Use
Etters. Pa. Only

(55)

E. S. Whitchill
14E2 4. 2 3 mi WNb' Sig Springs Rd. - - - 2 0

R.D. #1 (2 Nannies)
(56) Etters. Pa.,

|

| Robert hauratil
114E3 4.60 mi WNW R.D. #3 - - -

(6,Nanntes)
-11 o

Etters, Pa.
(5 Kids)

(57)
I 1

I
'

q

* - Indicates new farm this census.
I

g TOTALS 2.410 1.571 78 15

Total does not Total includes (24 Billies)
| NOTE: No. in parenthesis in Polar Coordinate ggg g gg g gg g g
i box indicates running total of farms

cattle. use. ( 2 Wethers)surveyed.I

(11 Kids)
i
a

i

n

1

l.

!

_ _
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REMP Sample Colle' tion and Analysis Methods
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TABLE G-1

RADIOLOGICAL ENVIRONMENTAL MONITCRING PROCRAM

SiJWMARY OF SAMPLE COLLECTION AND ANALYSIS MEW CDS

App roximat e ProcedureSample Sampling * Sample Size Manual Procedure__ Analysis Medium Method Collected Number Abstract

Cross Alpha AP quarterly composite of weekly 13 weeks of filters 032-14 sample is leached vith nitric acid,
or more frequent samples , con- per sampling site filtered, and evaporated ontotinuous air sampling through (%3600 Cu.M.) planchette, low level gas flow
filter paper

proportional counting

Cross Bata AP continuous weekly or more 1 filter 032-10 low level gas flow proportionalfrequent air sampling through (s280 Co.M) counting
filter paper if weekly

RV,$V.EV grab or composite sample 4 liters 032-1 sample is evaporated, residue trans-
according to sampling site, ferred to planchette, and activity
various compositing frequen- measured by low level counting
cies

Camaa AP monthly and quarterly compo- 4 weeks or 13 weeks 04 2-5 high resolution Ce(L1) gamma isotopicSpectroscopy sites of weekly or more f re- of filters analysis
quent saspies; continuous (s1100 or 3500 Cu.M.)
air sampling through filter
paper

AI continuous weekly or more 1 cartridge 04 2-5 high resolution Ce(L1) samma isotopicfrequent air sampling through (s230 Cu.M.) analysis
charcoal cartridges

H grab or composite sample 8 liters 042-5 high resolution Ce(L1) samma isotopicaccording to sampling site, analysis
various compositing frequen-
cies

RV,5W grab or composite sample 4 liters 042-5 high resolution Ce(L1) gamma isotopic
according to sampling site, analysis
various compositing frequen-
cies

MC grab or composite sample 4 liters 04 2- 5 high resolution Ce(L1) garma isotopic
according to sampling site, analysisvarious compositing frequen-
cies

AQF,AQ?, grab sample 2 kg 042-5 high resolution Ce(Li) gamma isotopicAQS,FPL FFF
analysis

Tritium RV,$V,EV grab or composite sample 4 liters 052-2 water is converted to hydrogen, methane
according to sampling site, added, and counted in i liter
various compositing frequen-
cies

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE G-1 (cont'd)
i

l
i

Approximate ProcedareSample Sampling * Sample Size Manual ProcedureAnalysis Medic.m Method Collected Nt.c 5; e r Abstract

1-131 RV.SV,tv grab or composite sample 4 liters 052-2 anion-exchange, solvent extraction, palladiumaccording to aamplins site, iodine precipitate, low level gas flowvarious compositing frequen-
cies counting

Sr-89,90 AP quarterly composite of weekly 13 weeks of filters 032-24 strontium in sample (with carrier) isor more frequent samples, con- per ssepling site precipitated as SrNO3 mount, Sr-90 inferredtinuous air sampling through (s3600 Cu.M.)
filter paper Y-90 on yttriwa oxalate mount, low level gas

flow counting
AQF grab sample 2 kg 032-23 similar to Sr-89,90 AP
AQS grab sample 2 kg 032-24 similar to Sr-89,90 AP
RV.SV,tV grab or composite sample 4 liters 032-16 similar to Sr-59,90 APaccording to sampling site,

various compositing frequen-
cies

M grab sample or quarterly 8 liters 032-18composite sample oxalate precipitation of TCA filtrate, baria
and iron scavenge, 7 day yttrium ingrowth,
Sr-90 on yttrium omalace mount, low level
gas flow counting

HC grab sample or quarterly
composite sample 4 liters 032-18 oxalate precipitation of TCA filtrate, barium

and iron scavenge, 7 day yttrium ingrowth,
Sr-90 on yttrium oxalate mount, low level
gas flow counting

Tt.D ID dosimeter exatange over T13 342-17various time periods thermoluminescent dostmetry
.

.

Refer to Tables 51 and B2 for a more complete description of the*

sampling methods used.

_-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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I
{ RESULTS OF LICENSEE PARTICIPATION IN Tile

I ENVIRONMENTAL PROTECTION AGENCY'S ENVIRONMENTAL
RADIDACTICITY LABORATORY INTERCOMPARISON STUDIES

; (CROSS-CHECK) PROGRAM

I
<

|

The Environmental Technical Specifications for Three Mile Island

| Unit 2 require that the results of licensee participation in the Environ-

mental Protection Agency's Environmental Radioactivity Laboratory inter-
!

comparison Studies (Cross-Check) Program he pr(sented in the annual report.-

I This section contains results from 1979 that had not been received3

I

prior to the submittal of the 1979 Annual REMP Report. 1)a ta is supplied

j through December,1980, the latest date for which the Environmental Prote: tion

Agency has reviewed and returned analysis results.
,

'I

I
i

il
.

,

!

'I
,

| |

,

,I

I
I
|

|

.I
|
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QUALITY ASSURANCE PROGRAM

DATE FINAL' REPORT MAILED:
-

INTERCOMPARISON h*ITil: USEPA (EMSL-LV1

PROGRAM: Sr-S9, Sr-90 in Water COLLECTION DATE: Sent. 7, 1979

TELEDYNT. NORMA',I ZED

ISOTOPES CRAND DEVIATION EPA TI/ EPA TYPE OF
NUCLIDE '' Eck CODE #CJ AVERAGE (KNCNN) RESOLUTION RATIO AGREEMENT

!!

Sr-S9 (pCi/ liter) 3! 5 (A) L.T. 4 (C) - - {! 0.6 - AC

| |24 participants 6! 3 (3)

N
Sr-90 (pCi/ liter) 2S 1.5 20 1 3 -6.6 -S.9 :) 19 0.71 AGi

,

6 {
n i

43 particinants | 26 i 4 I! I

C

\ , |

-
-

,

|,' | | 1-
,

- ,

7 } jo

s | n ,

y ),

h b
'

! i ! l I li i i
I !ii

i 1 J

No oldts cf recent results were received frcu the USEPA :hecause the plotter is i nonernM e.

5 b | |I

| 1 f.
. | | 't

j i 0 | I

!!
(AG) Agreement h'.O. No. 3-4796(A) Expected laboratory precision (1 sigma,1 determination)

m

'

(3) Grand average t experimental sigma for participants reporting! (P) Possible agrec=ent T.I. Nos. 75251-3
[i (D) Disagrec=ent . Program 139(C) Average i expericental sigma,

E.WERED: IR .7ene 19:
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QUALITY ASSURANCE PROGRAM

INTERCOMPARISON WITH: USEPA (EMSL-LV) DATE FINAL' REPORT PAILED: -

PROGRAM: Performance Evaluation cross-check COLLECTION DATE: 19 octche,. 1979
_

TELEDYNE NORMALIZED
ISOTOPES GRAND DEVIATION EPA TI/ EPA TYPE OF

NUCLICE -'Ech CODE #CJ AVERAGE (KNONN) RESOLUTION RATIO AGREEMENT

(C) f5 (A)G R- A(pCi /l i t er) 21 ! 20 1 -1.3 -0.7 4.2 0.95 AG'

61 participants 24 t 9 (U !! | |
1
9

Il

|i |Cit- S fpCi / ! i t e r) 4915 55 ! 2 | 2.4 2.1 | 9.8 1.1 AG

61 participants 4St 7
3

{ | 44,

? 1 L t

, measurement s - - f! - - -

Sr-59 (pCi/ liter) 12 5 only two
,;

36 particinants 13 *
,

*
Il

!!
Sr-90(pCi/ liter) 7: 1.5 3! I -4.5 ; -4.2 4.7 0.43 an

-

0
39 participants 712 il

i i n .

t ! h !
[
}

! .73 AGRa-226 (pCi/ liter 11 2 1.5 81 0 -2.7 -3.4 7.3 O

| 39 participants |10 2 | | 0 | |

U
it

(A) Expected laboratory precision (1 sigma, 1 determination) I,i (AG) Agreement W.O. No. 3-0405
1

(3) Grand average experimentalsigmaforparticipantsreportingj. (P) Possibic agree =ent T.I. Nes. 78264-6
!(C) Ava ge t experimental sigra (D) Disagreement. Progra: 146

,

'

D' 1 Cf 2
ENTEP.ED : 19 June 1990
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QUALITY ASSURANCE PROGRAM

IhTERCCMPARISON liIT11: USEPA (EMSL-LV) DATE FINAL' REPORT F%ILED:
-

PROGR/J!: Perfor.mance Evaluation cross-check ctober MCOLLECTION DATE:

TELEDYNE NORMtsLIZED
ISOTOPES GRAND DEVIATION EPA TI/ EPA TYPE OFMUC'.I DE ' pyd CO DE #'.:J AVERAGE (KN0'.CO RES0!.UTICN RATIO AGREE"ENT

| .L.T.5 (C) !!g
R2 - 225 f nCi /l i :c rH 0 2 rc sults - -

"
- - AG

! - r, art i cipant s i (B)|
- t -;

| | | |
'

t 7
a j

t | 9 -

1 I 1

Co-50 ! 33 : 5 | 32 3 0,7 | 0,3 ] 6.6 | 0.97 | AG |
52 narticipants | 34 : 6

f
i

,

i i.
, .

1 i i
', ;

-

-
i-

L

.A.
N-11: 56 t 5 ' 57 4 0.5 0.5 11 1.0 AG,

.' 54 re :icipants j 55 1 6 | | j { j {-

.

| !{
c: i

| Cs-13-(nci/ lite cll 0 ! L.T. 6 | - { - - | - } AG |'

I
| 1

- participan:, | 13 22 )
,

I | ! l
i ! l i

:i t 1 I
-

t i 1
, ,

, |

| | h.

| Na plots of rece:j: resultswerejreceived t rcp the USSPA ',yecause thet:,, plotter is inoperable. | |
'!,.

n
I

(A) Expected it.boratory precision (1 sigma,1 detortination) ; (AG) Agreemen: 11.0. No. 3-0405
e

(3) Gr:nd average t ex?crimental sicca for participants reporting y (P) Possiblo acrec ent T.I. NOS. 75264-6
, (C) Averego t experimental sigra b (D) Disagrec ent. Program 146

.

n.. . 4 .e. :.e. n 10 .Mc 10:.
. .._

.____ _ _ ___ _ _.-_ _
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OUALITY ASSURANCE PROGRAM
~

DATE FINAL REPORT MAILED:
INTERCCMPARISON li1TH: USEPA (EMSL-LV)

Milk cross-check COLLECTION DATE: 2 Nov. 1979
PROGRAM:

TELEDY NE NORMALI2ED

ISOTCPES GRAND DEVIATICN EPA TI/ EPA TYPE OF

NUCLIDE ' Foi CCCE #CJ AVERAGE ( F NC',1N) RESOLL' TION RATIO AZEE:' NT.
I

-

I
'

'

(Al (C') |'

30 t
,

2.7 ! 1.s s 1.2 3 3c'

t' Sr-S?ft<i/literT 2 25 t 5
O) { k f ! | f

29 participants 22 : 7 j
t, l<i .

l | , i
' ' |

. 7

{

2 } 14 : 2 -2.5 i -2.3 S.5 { 0.R2 | AC |
Sr-90(pCi/ liter) I17:

|
,

i 4
. '

.

3 { | . 1 i

,33 participants |17 !
-

.

| f l | h !
'

t

I t
i ,

673t32 553255 -3.6 i -4.5 i ~20 i 0.S7 | AG !
| I- 13 ! (r Ci / l i t e r)

~

7 ; ;

n .

! l I {
. !620!60

i

i, * 3 nart icin.rt s i
! I i

i,o ti
{w

O t i
i

I 1.6 9R 1.1 ! AG !i

3 :0 ; I s.S t a I 1 . .tk N_ :; rnri /!i ter1 i o,

1 |
\

I } !
,

I:2 rr.rticipants 50:4 { f
---

I j
-

#

| ,;

'I
.

I

j | !
,' <

i .

I !,

{.-;0(rg/ liter) 1470:73 I 1_45 32S I -6.4 ! -5.3 20 0.S5 | AC
|

;

:
1 J i

-

} | |
:0 particinants f | | | '

results were received from the USEPA because their p!1 otter is inoperabic.No plots of recent
(A) Expected laboratory precision (1 sigma, 1 de:craination) (AG) Agrecten: W.C. No. 3-0472

7ss16-s
cxpericcatal sigma for participants reporting 'q (P) Pcssibic agreemen: T.I. Nos.(3) Grand average :

b (D) Disagreement . Program 1.:3
'(C) Aver:go : cyperimental sigra

09 June IS.

e x.. r :..r s. s

_ . . _ _ _ _ -
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.

QUAL 1_TY ASSURANCE PROGRAM

DATE FINAL' REPORT MAILED:
-

INTERCOMPARISON Willi: USEPA (EMSL-LV1
30 Novc=ber 1979

PR03FX : Gross alpha-beta cross-check COLLECTION DATE:

TELEDYNE NORMALI2ED
ISOTOPES GRA"D DEVIATION EPA TI/ EPA TYPE OF

SUCLICE ' Foi CODE #CJ AVERACE (KNONN) RESOLUTION RATIO AGREEMENT

(A) | 23 ! (C) } l !

j 9 5.9 | 5.5 y 2.4 AG |12 2 5CR-A(pCi/ liter)

) ! I } I |S6 carticipants } 11 2 3
I i ) {'$ +I

! : J i

} cn _2, r-f i /1 i * e r) - - 1.2 | AG | | !,

|
31 par:icipants 2S 4

>

j l
p

! |
.

i
6 1 i

-i I .,

I | ! O f 1'
i .i n i.

o .

0.. $ $
.

- '
S' | |

.

'

| !:u :

| 6 .

,

! ! 0 l | !' )
-

i
,3

i i
No plotp of recent anqlyses were rpecived fron|the USPEA bepause the plottpr is ing,perable

.

i

l

| }
j l': | |!i

, . i:; ,
: .

'
| |I-

| 4| |
-

1 ! I l 1
-

!!

|cI W.O. No. 3-0666(A) Expcated laboratory precision (1 sigma, 1 determination) | (AG) Agreccent
S0167-9

(B) Grand average experimentalsigmaforparticipantsreporting](P)PossibleagreementT.I.Nos.
0 148

(C) Average i experimental sigra (D) Disagreement. Program

gg73339 19 .fune 1990
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M - M M M M M M M

OUALITY ASSURAXQE PROGRAM

DATE FINAL REPORT %\ILED:
-

INTERCOMPARISON WITH: IISFP A (F\SL-TV3

PRCORAM: AIR FILTER CROSS-CHECK COLLECTION DATE: 21 December 1979

TELLDYNE NORMALIZED
ISOTCPES GRAND DEVIATION EPA TI/ EPA TYPE OF

NUCLIDE ' poi CODE #CJ AVERAGE (KN0'dN) RESOLUTION RATIO AGREEMENT

F I

GR- A(pCi/ fi l t e r) 10 ! 5(A) 2(C) 0.7 1.3 : 2 1.4 AG |14 2

I M na:-t icinant s 12 ! 4(B) { ! | .{ | | j
i ;t.

[| |
- u

! 1.1 | !
,

| h 5.9
' GR-3 foci / fil t er) k29! 5 k33 3 AC0.2 1.3

i 1, i

61 participants |3224 h I
.

i
, , ,

| | .
I

}

T i (
8 1 -1.9 -1.5 h6 0.89 AG l7 Sr-90(pCi/ filter) |9! 1.5 '

| | ij {7
'21 rarticinants E* 9! I '

a

po
11

| AG }| j|:s-137(pCi/ filter) {10 2 1.0 2 1.3C.55 13 2 3

( I $ I

41 participants 11 ! 3 } s |
_

} -} I k *

,; . ,.

{ ||
.

t ,

No plots with recqat analyses '. c.e been issubd by the US:!PA bacause of mal function df the n!.'ntter. I,
i

|

| | | | |

t

!!

(A) Expected laboratory precision (1 signa, 1 determination) !! (AG) Agreement W.O. No. 3-0509
1

(3) Grand average 1 cxperimental sigma for participants reporting ;,; (P) Possibic agreccent T.I. Nos. E1352-4
I

1(C) Average i experimental sigra (D) Disagreement . Progran 151
,

Eh'?ERED: 19 .!une '9:a
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.

QUALITY ASSURANCE PROGRAM
-

DATE FINAL' REPORT F%ILED:
INTERCCM?ARIS0N WITH: USEPA (EMSL-LV)

COLLECTION DATE: 4 Januarv 19S0 __

Strontium in water cross-checkPROGRAM:

TELEDYNE NORMA!.IZED

ISOTOPES GRAND DEVIATION EPA T!/ EPA TYPE OF

NUCLIDE ' Eoi CCDE CCJ AVERAGE (KNONN) RESOLUTION RATIO AGREE. :ENT
'

|l

I 4

1(C)|| 0.1 !! .

'0 AC iI (A) '
. ,0.6 |Sr-S9 (pCi/ liter) 10 t 5 10 2

9: 3 (3) ! | | h | | }
37 participants | 6

j
r

i

f
i

13.3 j 0.S AG !
ij2 -2.7 { -4.61.5 | 16 2Sr-90(pCi/ liter)I 20 :

.:3 participants IS 4

I I I i
h I i ;

I !!
t -

I
:' k !

<
, ,

|1 . 'i
'

;
.

{ p
i

,

I l I f I i
.,

-.

! -j
j'

.f
,,

-

f 0 I

f malfunctionib of th I
Nonlotswithredent analyses !)we been isstked by the U

niotter.PA because
!,

"
;

|
'

9

; i i
-

| {
. a.

i t P

t e
i

W.O. No. 3-0972I

f,i (AG) Agreement(A) Expected laboratory precision (1 sigma,1 determination) 2260-2

(3) Crand average ! experimental cigma for participants reporting h (P) Possible agree:en
T.I. Nos. S
Progra: 153e

- I (D) Disagreenent.
(C) Average : cxperimental sigma ENTERED: 19.?une 19F,

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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-

.

QUALTTY ASSURANCE PROGRAM

IhTERCCMPARISON h'Im: USEPA (EM5L-LV) DATE FINAL' REPORT .A' AILED:
-

PRCCRAM: Gross alpha, gross beta in water cross-check COLLECTION DATE: January IS, 19S0

TELEDYNE NORMALIZED
ISOTOPES GRAND DEVIATICN EPA TI/ EPA TYPE OF

NUCLIDE ' Eoi C0DE #CJ AVERAGE (KNOWN) RESOLUTION RATIO AGREE :2NT
_

(A);|
,,

.(C) il | { AG.
|

23 2 7 -0.4 -1.4 d 3.8 i 0.77C'l-ArnCi/! iter) 30 1 8 i,

CO) | | |S4 participants 25 ! S

0
'i

G's- B(pCi / l i t e r) .t 5 5 48 1 0.7 1.2 09 1.07 AG |
'l i

~

87 participants 4627 I j ;
~

\ .

I d | t
1 A ;

!l
't

! h, | | |

t ||
! ,

N ! |
?
4

.

h,
.-

I l '. I
i 9 .

-

i
" l I !i l I |
h
a
f

(A) Expected inboratory precision (1 sig=a,1 de crcination) d (AG) Agreccent W.O. No. 3-1053

s2s36-s(3) Grand average t experimental sigma for participants reporting i P) Possible agrec=ent T.I. Nos.

d ((D) Disagrec ent .(C) Averago i experi= ental sigra 1s2"

'

ENTERED: .it ir. e 26 19:0

_ _ _ _ _ _ _ _ _ _ _ _
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|

!E t r i t: u :i.u i . u '

)g ISOTO:ES
i
(g
jg Q1!A!.lW M. Slim *:rr It"lEltCO:'PAhlSON STijDY
i

I
J

1 .

I INTEllC0!'PAlt1 SON WITil: U3 EPA - E!!SL(LY)

!E PROGRAM: - _
tiilk cror s-cliech

jg
! COLL'ECTION DATE: 25 January 19:0 W.O. NO._3- 1022

T.I. NOS. 82599-601
| 155
| DATE SUK!ARIZED: 8 July 1980

SEQUENCE NO. _

i

. --

I - TELEDYNE NOR.'ut12ED
150 TOPES GRAND DEV1ATION

!!UCl.1 DE EPA CODE FCJ AVERAGE (EN0;|N)

IAI I)
_ _ _ _ . _ -

Sr-89 (pCi/ liter) 1025 81 3 -0.6 -0.6

) 28 participants 10 ! 3
i un

ig Sr-90 (pCi/ liter) 25 ! 1.5 19 1 -4.4 -6.9

29 part icipants 23 1 3
4

{
_ -- _

I-131 (pCi/ liter) 0.0110.1 L.T. 8 - -

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

! 49 participants -

1

: Cs-137 (pCi/1 i t e r) 40 15 5014* 3.3 3.s
I j
i 48 participants 41 14 * NOT U ED IN CALCUl.ATl:NG GR AND AVER _\pE
!

lla-110 (pCi/li ter) 0.01!0.1 L.T.5 - _

! 4 3 p.irt icipant s 1.3!2.2 .
t

j K c)en(ng/ liter) 1600180 1637d137 0.8 __0.8
[g 42 participants 15853131

|
. ___ ._ _

i

. . - _.

,

i

! _ _ _ _

:
._

;
!

_ _

i (A) Expect ed latiorat ory precision (1 si gna , 1 deternination)

(R) Grand average i c.speriment al sigma for participant s report ing

(C) Averap.c 1 c.spe rii.:ent al signa

11-C-1-713,

i I WI.- 35
i



__ __,
I

j iTTEll:lJYH |

5 ISO! OPES

, QUALITY AEStil'f'CE 1::TI'R_C0"PA!!! SON stb.'.Y

I
INTERC0!IPARISON VIITil: USEPA - EMSI.(I.V) .

PROGlW4: Gamma in water cross-check

COI.LECTION DATE: 01 February 1980 W.O. NO. 3 123p _

T.I. NOS. g33 7-9 , _ , ,

DATE StDCIARIZED: 28 July 1980 SEQUENCE NO. 156

-

-

TELEDYNE NOR'lALIZED
ISOTOPES Giv' \ND DEVIATION

NUCl.I DE EPA CODE #CJ AVERAGE (ENNN)

Cr-51 (p i/ lit er) 101 1 S ^) 116 24 ( ) _3.4 5.2 __.

I

61 participants 100 126(II)

Co-60 pCi/1 iter 11 1 5 13 1 3 0. 3 .6
_ _ _ .

65 participants 12 2 3
_ _,

,I
_

2n-65 pCi/ liter 25 1 5 32 2 6 1.8 2.5

63 part icipants 27 1 7

Ru-106 pCi/ liter 51 1 5 L.T. 40 Not. used for c alculating are age.

63 participants 48 i 9

Cs-134 pCi/ liter 10 1 5 131 4 1.0 1.2

64 participants 10 ! 3

Cs-137 pCi/ liter 30 1 5 35 1 7 1.2 1.6

60 participants 31 1 4

1

.

|

![
~

__

I
(A) !!.spected laborat ory precision (1 signa, 1 determination) !

(IT) Crand average i c.sperimental sign.a for participants reporting
,

(C) Average i c.xpe riuental si gma

I 11-C-1-714l h*I.- 3q



L__r~ W M W M~W M M M M W W M M M MS M W W

OUALITY ASSURANCE PROGRAM

DATE FINAL REPORT MAILED: -

INTERCOMPARISON WITH: USEPA (ENSL-LV)

PROGRAM: Gross alpha, gross beta in water cross-check COLLECTION DATE: 21 March 19SO

TELEDYNE NORMALIZED
ISOTOPES GRAND DEVIATION EPA TI/ EPA TYPE OF

!;UCLIDE ' P.ph CODE #CJ AVERAGE (KNONN) RESOLUTION RATIO AGREEMENT

(A) (C)GR- A(pCi/li ter) 13 5 9! 1 , ,
_

i |q| | | |
103 participants 13 5 (B) {

'
.

Ii
|

!

| AG
GR-BfnCi/ liter) 22 1 5 22 2 - 0.5 0.0 4.5 1.00

il !

ICS participants ' 23 ! 5 hi

| I'

'

? ! I
. .

I? I | }i
-

i __.
!-

I | |
r s -

! '
i ij

-

; 1
. t

?
|

p

':o plot s of these :nalyses were :.rovided hv t 1e USEPA because of break lown of the nintter
I! I I I

i ,

:

l 3-1703
h (AG) Agreement W.O. No.

(A) Expected laboratory precision (1 sigma,1 determination) 37213-7
(P) Possible agrec ent T.I. Nos.

(5) Grand average i experimental sigma for participants reporting # F 133
I (D) Disagreement .

(C) Average i experimental sigma 30 .Junc IDSC. *

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

QUALITY ASSURANCE PROGRAM

INTERCOMPARISON WITH: USEPA (EMSL-LV) DATE FINAL REPORT MAILED:
~

Air filter cross-check COLLECTION DATE: 2S March 19S0
PROGRAM:

TELEDYNE NORMALIZED
ISOTOPES GRAND DEVIATION EPA TI/ EPA TYPE OF

NUCLIDE ' Eoi CCDE #CJ AVERAGE (KNCh'N) RESOLUTION RATIO AGREEMENT

GR- A (pCi/ filter) 15 1 5 (^) 19 1 2 ( ) 0.5 1.5 3 1.3 .AG-

(3) | k$ | I
:5 particicants IS 2 4

i ti

! 1 0.3 1.0 j 8 1.07 AG (3-3 (pCi/ filter) 41 2 5 [4
26 participants 43 217 { ! |

sr-90 reCi/ filter) 10 1 1.s 9 2- - 1. 2 -0.8 6.7 0.9 : Sc 1 .

ho t ? I ! l I
y n,rticin,nts

!

Cs-137(pCi/ filter) 2015 31!6 2.6 3.7 j 4 1.6 AG
. . ,

(k|u n,.t;c:nnnt< 23 s-
,

f j
,

1|h
6

4>

I
;

;

j
Il
4

1

h;
'

i '

h
,

'

!
'

So plots of these hnalyses were l'rovided by t te USEPA bec: use the brea, down of their plotter _.

| | !

i

I

! (AG) Agreement W.O. No. 3-1676
(A) Expected laboratory precision (1 sigma,1 determinttion) 87076-8(P) Possible agrec=ent T.I. Nos.
(B) Grand ' average i experimental sigma for participants reporting Program 160i (D) Disagreement.
(C) Averago i experimental sigra

E.N75 RED : 30 .!une 1930
,, .

_ _ _ _ - _ ._ ._ __
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OUALITY ASSURANCE PROGRAM

-

DATE FINAL REPORT MAILED:
INTERCCMPARISON NIT 11: USEPA (EMSL-LV)

PRCCPJJf: Iodine in water cross-check COLLECTION DATE: 4 Anril 19SO _

TELEDYNE NORMALIZED

ISOTOPES GRAND DEVIATION EPA TI/ EPA TYPE OF

NL*CL!DE ' Eoi CCDE #CJ AVERAGE (KNOWN) RESOLUTION RATIO AGREE".ENT

f^) (C)
I- 131(pCi / lite r) 44 5 46 2 5 1.0 0.8 S.8 1.05 AG

,

49 participants 43 2 7 (B) [ | };

i !

I'
1

| \ \ \

.

il
|| I

t
I 1

i

o(,

i (n .

,' l i<

la {-
l

S !

I I ||

No plot of this an :1ysis was provided by the .fSEPA because of the bre: sdown of their plotter.

I! I

i
0

!
{ | f. I ! l

l p

(A) Expected laboratory precision (1 sigma, 1 determination) (AG) Agreement W.O. No. 3-1734

(P) Possibic agrec=ent T.I. Nos. S7373-3
(B) Grand average i experimental sigma for participants reporting

Jd (D) Disagreement.
.9Progran u

(C) Avorago i experimental sigma
,

EhTERED: 30 .fune ISS
.



h WTELEr#NE
IScrOPES

- QUALITY ASS 11RANCE 1|TTERCO T AltlSON STilDY

!I
,

INTERCOMPARISON WITil: 11SI:PA _l[!GL(LV)'

PROGRAt1: Laborat ory Performance Evaluat ion Study

COLLECTION DATE: 18 April 1980 W,0. NO. 3-1912
_

T.I. NOS. 88614-6

DATE SUBNARIZED: Amended 28 Aug.19SrLEQUENCE NO. 168

TELEDYNE NOPJL\l.1 ZED

ISOTOPES GRAND DEVIATION.

-

NUCLIDE EPA CODE #CJ AVERAGE (1:NOWN)
_.

'

_
_.

_

' Gross alpha (pCi' liter ) 98 1 24. 5 (A) 96 5.5 (c) 0.4 -0.1

90 1 32 (B)
,

_ig 56 participants
_

.,5 - _ _ _ _
_ -

_ _ _ .

2.7 -6.6Gross beta (pCi/ liter) 100 1 5 81 1.4
_

,

<g 64 participants 73 117

_o,1

|
Sr-89 (pCi/ liter) 415 3.710.1 -0.4

_
_

42 participants 513

.

i

Sr-90_ _(pCi / li t e r) 0.001!0.1 L.T 3 _ _-.
Nau;t.Inul atert

1

41 participants 2.4 1.2
_

_ . - _ _ _ . _ _ .

-1.6
Ra-226 (pCi/ liter) 16 2.4 13.8 1,s

,
_ g3

46 liart icipant s _._11LL.12. 0
'

'I See the att aehed ori.gi na1 v.enalt__she at for._the._n:u= t_spectrnac.try_nsul.t ,

on Co-60, Cs-134 and Cs-137.
--

-
___ . - - --

Note Origital resul t s for gross all ba, e.ross beta, Sr-8_9,_Sr-90 at d _ It a - 2_2 6

I were cal Elated basqJ on undiiuted 50 ne sampic. Above a re re: 41ts corrected
to en Llitcr_sanp1c.L

(A) 1:>pected laboratory precision (1 sip.na, 1 ict erninat ion)

(11)
Grand avereine i c>periment al si gma for participant s reporting.

(C) Average i experinnent al sir,ma

I II-C-1-724 .

1W1.- 35
,



E TTlil11RNt
E ISOIOPES

QllA1.11Y /.SEUTf CE I!Trl'.P.C0!. PAP.ISON STUDY

:I
INTEllC0!! PARIS 0N WITil: USEPA - I'.!SI.(i.V)'

.

|

PROGPM: Trit ium in water cross-cheel.

!I
__11 April 1980 W.O. !;0. 3-1871COLI.ECT10N DATE:

T.I. NOS. 88289-91

DATE SUER!ll2ED: 8 July 1980 SEQUENCE NO. 162 _ . _ _

i

'

1 El.EDYNE NOR!MLIZED
ISOTOPES GRAND DEVIATION -

|

NUCl.IDE EPA CODE ACJ ,/ERAGE (ENOWN)

11-3 (pCi/ liter) 3100 f 360 31.10 211(C) 0.7 0.2IA)

75 part icipant s 3295 292(0)
_ _ _ . _ _

_____ _
__

_ _ _ _ . . _ _ .

_

,

-

,3 _ _ . _ _ _
_ _ _ _ .

_ , , .
.w-

_-

; __ _ ._

I -

-

. - _ _

j - - _ _

. __.

I -

I _

I
\

,

!

j (A) Expected laboratory precision (1 signa, I deterninat ion)

(D) Grand average i experimental signa for participants reporting

(C) Average i experimental sigma

|

I h'I.- 35 11-C-1-717
-

--

-
_ _ _ _-
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'

"M6i6?4s .

*
'

\ .

i

gt!ALITY ASS 11!1A':CE lislERCO:?ARisoN STUDY.

-

t

|

}!iTERC0" PARIS 0N li1T11: UP. EPA - Ein!JIN)
.

;

PROGRA!!: Laboratory Perfoinance Evaluation Study

COLLECTION DATE: 18 April 1980 11.0. t:0. 3-1912

T.I. 1:05. 0,8614-6
-- _ . _ _

;

168'DATE SU'M\RIZED: 21 August 1980 SEQtr,::!CE NO. _

_ _ _ - . _ _ _
--

TEl.LDYNE 1:0PJ'aL12ED
.

150 TOPES GRAND DEVIATION

1:UCLIDE UPA CODE #CJ AVERAGE (ENO'c|N)

Gros s a l rh a (n j/_1. i_t e r_ ___ p 1 24.5(A) jig tj J> (C)o - ggr
56 participants 90 1 32 (13) NOT USED IN C/{tCllL?. TING GRAND AVERACE

[ 87 77Gross beta (pCi /l i t er; 100 1 5 323 1 6 *

64 participant s 73 1 17 N0f 1: SED IN C\i.h0LTTING GRAND 'XEitAGF.

I Sr-89 (pCi/li1er) 4 5 15 1 1 3.5 3.7

12 part icipants 51 3 NOT llSED IN E!,CUI \ TING GRAND WERAGE

Sr-90 (pCi/ liter) 0.00110.1 L.T. 3 - -

11 participants 2.411.2 NC)T USF.D IN CAln:llLATING GRAND J \TilAGE

I Ra-226 (pCi/ liter) 16 22.4 55 1 6 29 28

1.LATING GIMND k\TRAGE15.6 1 2.0 NOT llSED IN Call.:
16Jart i cinant s
ita-22S (pCi/1it er) 21.3 2 3.2 NO D \TA PROV1Dil .I 35 part icipants 18.7 1 3.2

Co-60 (pCi/ liter) 615 81 2 0.0 0.8

I 53 participants 813

Cs-134 (pCi/ liter) S15 35 ! 1 1.1 2.5

'I 54 part icipants 12 1 7

t.s-137 (pCi/ liter) IS 1 5 18 1 3 -0.5 -0.1 |

I
___

. ._ .__ _ _ _ _ )
'

.14 ]. irt i c i j) ant s 19 2 4
,_

. _ _ _
.

q -
. .--_ -. -

,g

(K) E.xpect ed laboratory precis? on (1 si gna, I det e rninat ion)

(B) Grand aver. ige i c.xperioental sig:na for part icipant r. report ing

Average i c. pe riraent al r.i gna(C) x

I II-C-1-723
.

1 h'i.- 35 (
. . _ ~ _ - - . . ._. ___ - _ - . ..-._ - . - - - __.,
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i

WTELI:LJYl:t
ISOIOPES:

: .

,'E QllALITY A95111'W CE INTEL W:i'AltIMON STUDY

I

!E .

IliTERCOMPAlt! SON lilTil: USEpA - Eml,(LV) _
_'

.

Pit 0GRA!4:
Itad;cauclides in flilk Cror:-clicck

:

1

: COLLECTION D/.fE: 25 April 1980 w,0, NO, 3-2029

i T.I. NOS. 89580-?
,

1 165DATE SU:Miltl2ED: 21 Augur,t 1980 SEQUENCE NO.

l

TELEDYNE Nolt'MLI Z ED

l
IS010 PES GRAND P' VI ATION,

| NUCLIDE EPA CODE l'CJ AVERAGE (ENONN)

! Sr-89 (pCi/ liter) 10 1 5 (A) 5i1 . ),s _ j,g

9i435 participants
--- . .

--.
-.

. - . - .

1 Sr-90 (pCi /li t er) 15 1 1.5 12 1 2 - 3.2 - 3.8,

IS . . 34 1 2
| 3s participants

- . - - - -- -.
--

(5
I-131 (pCi/ liter) 32 1 5 2312 - 3.0 - 3.5

,

f, 49 participants 32 1 8

'I Cs-137 (pCi/ liter) 28 1 5 34 1 3 1.8 2.2

53 part icipants 29 i 5,I - ,.

|j _
. _.. ..

|
Ba-140 (p_Ci/liteil.__ o I. . T. 20

~ ~

47 participants -

.

I K-40 (ng/ liter) 1190159 1033123 - 6.3 - 4.6

50 participants 1250!!56
i|

.-}g
-- -. _

;

( _

._
_

(A) Expect ed laliorat ory precision (1 sir.na, I deternination)
i c. perinent al si gma for participants reporting(B) Crand ave rane s

.

(C) Average i experimental sigma

I Il-C-1-720
II(L- 35

.-. . __ _ .-. _. - _ . - . ..
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4

|| W TOIIDYNE
! ISO ~iCPES
i
,

k

QllALITY AE'iURANCE IN TERC0!!PAfligri STUDY _: 5
l.

}'

!E .

i IfffERCO" PARIS 0N tilTil: U5 EPA - E!15!.(IN)
,
,

PROGRA'.1: Strontium in water eross-check
,

! COLLECTION DATE: 2 !!ay 1980 W.O. NO. 3-2063

T.I. NOS. 89802-4
4

i
; DATE SU5NARIZED: 18 July 1980 SEQUENCE NO. 164 ,

i

|
f

i
_

|

!

j __ _ . .
_ ___

.-__._ _ . - .

I TEl.EDYNE NORTRLI ZED |

ISOTOPES GRAND DEVIATION ,

j
NUCL1DE EPA COD:1 l'CJ AVERAGE ( K ND'.iN) |

j
4 IA) 1(C) -0.8 -0J
| Sr-89(pci/ liter) 52S e

36 participants 6d 2(N

|I
f Sr-90(pCi/ lit er) 12 2 1.5 82 1 -4.0

.

-4.6

| 36 participants 11 ! 2

t

;
_

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

. _ .

I ._- _ - . _ _ .

,
_ _ . . _ _ . _ _ _ ___

!
- _ _ _ . _ ___ _ -_

1

;
_ _ _ . - . _ _ _ _ . _ _

', __

4

|
.

._

,
_ _ . - - _ -

._

:

-
.

~

--

_

~

!

4

. __.__

:
|

'

i _ _

|

i (A) E.xpect ed laborat ory precision (1 si gna, I det ermin:rt ion)

5 (11)
Grand avei age i c.xpe rinent al :,i nma for participants report ing

'

(C) Average i c.xpe riinent al si gma'

iE
-

ll-C-1-719
| IN f.- 35
!
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-SM El EDYt!E
{ ISO'lOWiS

.

.pUAI,17Y ASSullA';CE I?til:ltCO*;i'AP.ISON STilDY[
( INTERCO:!PA1!! SON WITil: USEPA _ DISL (LV)

PROGitAM: Gross al_ phag'ross beta in wat er crov.-check _

COLLECTION DATE: 16 ! lay 1980 W.O. NO. 3-2167 _

T.I. NOS. 9 0', 29_J,1

DATE SU:M\RIZED: 28 July 1980 SEQUENCE NO. 166
--

- __

TELEDYNE NOU!A1.12ED
.

[ ]SOTOPES GRAND DEVIATION

NUCf.IDE EPA CODE #CJ AVERAGE (1:NONN)

M
CR- A liC_if.li t er 23 i S(A) 34 3 4 -4.? -3.2

f0)93 participants 26 ;_7
._ . _ _ _ _ _

- - . . - . . . . -
-

~ GR-B pCi/1 iter 14 t 5 _16 t J -O.6 0.8

89 part icipant s 18 4

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

-

-
_

.
_

. ..

-

- .

|

-

- 1
~

|
~

,

-

-

-
.

-

^

(A) Expecteil laborat ory piccision (1 signa, 1 tieterminat ion)

(11) Grand average i experiment al sir,.na for participant s reporting

(C)- Average i expe rintent al sigr.ia
11-C-1-721

-

1Wl.- 35



M M M M M M M M M M M M M M M M M M

Q' A L I T Y ASSURANCE PROGRAM
~

DATE FINAL REPORT MAILED: 19 Mav 19S0
INTERCOM?ARISON li1TH: USEPA TF"c',Lvl

COLLECTION DATE:
PRCORAM: Air Filters cross-check

TELEDYNE NORMAL.IZED

ISOf0 PES CRAND DEVIATION EPA TI/ EPA TYPE OF

SUCLIDE " poi CODE 7CJ AVERAGE ( KN0h'N) RESOLUTION RATIO AGREE"ENT

{ |. .

I p;(A){ TC)'f } 0.1 2 | 1. 0 1 AG l
_o,7GR- A(pri / fil ter) 10 , ! 10 3 1

|3S participants | 11 : 3 } | [ f | | |,

7 I I

| I, j l (
. t

1
{|0.97 | AG

| -1.1 1 _n t 6
GI'.- I' ( ?C i / f i I r c rl ~

31 ! 5 30 ! 2 7
^

J
i j

{
| -

, 436 particicants
j .

! I t
'

"
; I l.
I

! .30 AGf I 06.7
10 ! 1.5 S: 1 ' -1.4 j-2.3I

Or-90 (pCi / filter)|
| | |

.

1

| 92 2 }

l L,i. I, | |10 marticinants
.

1

! AC !.
| 0.S3 ! 0.5f 14 !

2.4 1.2
O-13 7 rnci / fi lterll 12 : 5 i

!
:

i | | l

,

| 1314 '

I i i ! F | | |33 narticinants
-

n '

,
,
I

No plots of recent results werc , enivca r n- +hn nerns Sy r , . . e n an s - nintro- ie 4 - c.- -
a, i ,

| | ! ! - I | |

..
'I
)!

1 de:crmination) 9 (AG) Agreement 'ri.0. No . 3-0 2 74
(A) Expected laboratory precision (1 signa, (P) Pcssibic agree en: T.I. Nos.77019-21
(E) Grand average ! cxperimental sigma for participants reporting j

U (D) Disagreement. Progran 143

(C) Average : experimental sigria Exrgggg: 19 .Iune 1950o



_ _ _ _ -

WTEL EDYNE
r ISOTO:ES
L

quai.1TY ASS!!IMNCE INTEltC0!!PARISON STUDY-

I
e

II;TERCOMPARISON WITil: USEPA - DGL(1.V) .

~

Pit 0GR/J1: C:nn na in IQit er Cross-cl cek
_ _ ,

, i

COLLECTION DATE: 06 . lune'1980 W.O. NO. 3-2367

T.I. NOS. 91830-2

DATE StBMARIZED: 28 August 1980 SEQUENCE NO. 169

-

_-

'''uma

TEI EDYNE NOPJtiLi ZED
.

ISOTOPES GRAND DEVIATION{ NUCLIDE EPA CODE #CJ AVERAGE (ENOWN)

Cr-Sli(pCi /1 i t r) 13 SJ1_ L . T . 70_(C)_ Not used for S alculations

59 participants 21 t20 (B)

- Co-60 (pCi/ liter) 515 L.T.9 _Not used for_ c alculatine ave: ages

64 part icipant s 6 3 _

'

23 ! 5 21 i 3 -0.9 -O 6_ _Zn-65 (pCi/li t er)
_

m

67 participants 24 1 6
_

,

-

Ru-106 (pCi/ liter) 37 i 5 L.T.80 Not used for c a l cul at i num ages
-

53 participants 35 1 6
-

'

Cs-134 (pCi / lit e r)
_

11 1 5 13 1 1 0.8 0.8

1113~ 64 participants
. _ _ .

,

Cs-137 (pCi/ liter) 17 1 5 19 2 3 0.4 0.6a

65 partici;, ants 17 1 3,
-

-

'
-

~

- _ ..

'- (A) Expect ed laborat ory preci sion (1 si gna, I determination)

(D) Grand average i c.speriment al sigma for participants reporting

(C). Average i experimental sigma

Il-C-1-725-

IWL-35
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-

WTEl.!!D'/NE ,

ISO 10PiiS~

~
.

,qtlAI.1TY AS';tIRANCE f f;TERC0!:PARISON STilDY-

L

INTERCOMPARISON 1|1Til: llSEPA - EMSL(LV)
.

Tritium in water
PROGRAM:

-

)
COLI.ECTION DATE:y . lune 1980 W.O. NO. 3-2402"

F T.I. NOS. 92121-3
L

DATE StR41ARIZED: 07 Annust 19S0 SEQlIENCE NO. 170
-

_ ---

TELEDYNE NOPJL\LIZED
.

~
ISOTOPES GRAND DEVIATION

[
NllCLIDE EPA CODE #CJ AYERAGE (KN0'.-|N)

II-3 (pCi/li ter] _ZGnati.15 (A) 1890!]35(C) 0.5 -0.6~

61 participants 19951190(B)

-

~

_- . . -

- -

-
_.

__

_
__

-

E

'

E

E
'

_.

-
.

r'
(A) Expected laboratory precision (1 signa, 1 detertiination)

7 (D) Grand average i experit:ent al signia for part icipants reporting
L (C) Avevanc : experin. ental signa

1I-C-1-726
-

I' 't,- 35 .

,
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\,

|

fi?TEIEDY!E '

ISOiOMiS
.

II QUAI.1TY ASSURANCE INTERC0" PAR 150N STUDY

,

,

.;

.INTERCOMPAllISON h'ITil: USEPA - lj!Ft.(LV)

|m PROCitAM: bross Alpha - Ileta in water cross-chech
I

COLLI'CTION DXIE: 18 July 1980 W.O. NO. 3-2809i

I T.I. NOS. 94713-5
I.

| DATE SU'E1\RIZED: _ SEQUENCE NO. 173 _
:

TELEDYNE NORMAL.1 ZED
;

ISOTOPES GRAND DEVIATION
|

NUCLIDE EPA CODE #CJ AVERAGE (KNOWN)

1.8 0.7
Gross alpha (pCi/li t e_r_) _ 36 9 (Al '40 1 5 (C)

j

. 78 participants 30 i10 (BL _ _

j
'

., *

,
1

Gross beta (pCi/litt r) 38 1 5 44 ! 6 1,J 2.0

!E 78 participants 41 1 7 ___

f
_ _ _ _

!
-- -

.
- . -.

|
_

I
:E.g
I,

J

-

h

II
._ . _

-.
_

_

;I
; _

~

'

t,

k

!I
-

;

i

(A) E.xpect cil laborat ory precision (l' signa , 1 (Ictermination)

j (11)
Granti average i e.sperinental sigma for participants reporting

1

(C) Average i experiment al sigma
-

|
11-C-1-729

, '

f Ih'I.- 35
- -. _. . - . _ _ _ _ - _ _ _ .



_ _ - _ . _ . ._. __

i

Jg TrI1.u:uri: .

,5 ISOf0 PEG
t

.

QUAL.ITY ASCUliANCE 1;;Tl:I;r0!4PA1:ISON STUDY

:
j

I IllTERCO:! PARIS 0N WITil: USCPA - D:SL(LV) ,

1

PROGlW!: Itadionuclides in E! ilk Cross-check

j COLI.ECTION DATE: 25 July 1980 W.O. NO. 3-2805

T.I. NOS. 9;1700-94702
<
,

| DATE SU't1ARIZED: 03 Nov. 1980 SEQUENCE NO. 177i

__

i

i _

y
_ -.-

| TELEin'NE NOIU LALIZED

ISOTOPES GRAND DEVIATION
|
j NUCl.IDE EPA CODE rCJ AVERAGE (KNONN)

Sr-89_pCilliter 55 1 5 (Al 42 1 8 (C) - 1.8_ - 4.4

48 112 (B) __23 part icinant s
:

!

j Sr-90 pCi/1 iter 17 11.5 13 1 - 3.8 - 4.6

25 part icipants 16 1 4
_

_

J

f 1-13 Ci/ liter 0 1. . T . 3 - __

43 participants 8 !]4
.

*| Cs-137 pCi/ liter 35 1 5 37 ! 7 0.2 0,6

42 participants 36 1 7

i=
,

! Ila-140 pCi/ liter 0 L.T. 8
_

- _

40 part icipants 4 5

,

K mg/ liter 1550 i 78' 15201 IS7 - 1.0 - 0.7

41 part icipant s ._1566 1 255 _ _

,

;

,

I I

,l

~~

e

(A) Expected laboratory precision (1 signa, 1 det erminat ion)

(11)
Grand average i experis;.: ental r.igma for participants reporting

(C) Average i expe riuent al si gma ,

I 1I-C-1-733
IWI.- 3S |i

_ . _ - -



._ _ - _ ._ __

! S'rTEl.EDY!":-
ISOTCP:S

-
i
,

*

! QllAl.1TY ASStil'?.NCE INTEltCOMPMtISON ST110Y
!

1I
| ItGERCOMPAnlSON tilTil: 11SEPA - 1.MSI.(LV)

Air Filter Cror.s-check' __

Pit 0 GRAM:
4

_

W 3-7578
___

.O. NO.C01.LECTION DA'lE: 27 June 1980

I 93207-9T.I. NOS. ____

DATE SU:01\R12ED: 29 Sept . 1980 SEQUENCE NO. 172 _

|
'
.

I
- - - _ _ _

TELEDY. E NOR?ML1 ZED"
,

'

ISOTOPES GP'tND DEV1AT10N4

NUCLIDE EPA CODE ! CJ AVERAGE (l'.N0'.iN)

I _ _ _

,

Gros,L a l_pha (nC ilfi ll :rl_ _ 24 1_6B_ 31 1 ,L_{C)__ 0.7 1.9

28 1 5(M60_ participants
,

~
_ _.

_

Gross bet a(pCi/filtc 5 28 1 5' 34 i1 -0.2 2.1
g,

5 59 participants 3415__ _ _

!

iR 81 1.5 81 1 -0.3 0.0
1 E Sr-90(pCi/ filter)

,

l
26 participants 81 1

|Ii
Cs-137 (pCi/ filt e r) 12 1 5 16 1 2 0.8 1.5

45 pctticipants 14 1 3

_
-

. -

_

_ _ _

_ . - _

_

__
._.

.
I

_ .

_ _ _ _ _

*

(A) Expected laboratory precisien (1 sigm, I determinat ion)

(B) Grand average i experinent al sigma for participant s reporting

(C) Average i expe rinent al sigma

I ll-C-1-728
Ilil.- 35
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__ - _. -- - .__ _

,

|

.| WTELEUlf!E
ISOTOPES

i
,

P/.RISO'l STtfDYA1.lTY ASStJQ';CE INTERCO'.'1
.

|

E USEPA - E'iSL(LV)
I!GERC011PARISO:4 WITil: .

PROGPfal: ' Iodine in unter cross-check

COLLECTION DATE: 08 Au,a.us t 1980 W.O. lio. 3-29%
.

I T.I. 1:05. 95561-6

SEQUENCE NO. 175 _,
,_

I DATE SU'o!ARI2LD: 27 October 1980
--

-

TELEDYliE liORMitIZED
ISOTOPES

GRN;D DEVIATION.

11UCLIDE EPA COD!i i CJ AVERAGE (KNOWN)

I ~ - 0.3 - 0.6
I-131 pCi/1 iter _.]6 1 5 (A) , 34 2 (C) _

48 pa[ticippt s 35 .* 4 (B) __

_ _ .

._

-.
. . - .

-

- .
. .. _

- _ _ _ __.
_ . _ .

,

-_
_.

--.

.-
.. -

-

. - . .

_ _

. -.

;_ _ _ _ _ _

_
. _ _ . . |

|_ . _ _ _ _ .

. _ -
1

... -- _
-

. _ . . . .

E. -

!

_

-

'
- - - -

I
-

L -
--

__

..

_

..__

F .-

~
--

1
-

__
--

__
. . _ . . . _ .

. _ _

'

r
L

(A) Expected laboratory precision (1 .2 nna , 1 deternination)

1 experimental sigma for participants report.ing
F (11)

Grand average
,

(C) Average i c>perinent al si gmaL

1I-C-1-731

i IW1.- 35
,
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lbu I Ur'Ca
.

i

! ,Qt!Al,1TY A"SURANCE II'll:1:COMi'AltISON STUDY
!

t

1

1

f IllTERCOMPAltlSON UlTil: U51:PA - DNL(IN)
:

a

! PROGRAM: Trit inna in water crosr,-check

! LOLLECTION DATE: 15 August 1980 h' .0. 110. 3-2956 . . _

i
! T.I. NOS. 956SS-7

! DATE SIMMklZED: 15 Oct. 1980 SEQUENCE NO. 178

- -.-.
--

l

TELEDYNE NORM \LIZED |
'

i
ISOTOPES GRAND DEVIATION

|
i NUCLIDE EPA C01)E #CJ AVERAGE (1:N0h'N)

11-3 (DCilliter) 121013291A1 111' ?701C) -0.6 -0.3i

69 piir' icipants 1224!239(B) _ _. _!

_
_._ _ . _ . .

1 ___ . _ _ _
__

_

l

__
;

I __. . _ _

k.E ---
-- - --

-

!g _ _ _ _ _ _ _ _ _ _ . . ___ __ _ _ _ .

i

i i
'

I
1

:
J

4
- --

i

_ f_ _ _ _ _

'

l _. - - - _ . .
,

:

'

1 |

i i

I

!I
(A) Expected laboratory precision ,(1 si gna, 1 determination)'

! (11)
Grand average i experimental sigma for participants re porting

1

| (C) Average cxperimental sigma
II-C-1-734 ,

i
,\ ,

e" s

,

j
'

_ , _ . _ _ . . _ . _ . _ _ _ _ _ _ _ _ _ . . _ . . . _ _ _ _ _ . _ _ , . . _ . . , _ . ___ _ _. .__ _ _ _ . . _ . _ . _ _ _ _ _ _
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: . n .c..... .. _

'sorones|E .

,
-

i

glfAI.1TY ASST!RANCE INTI:RCOMPARISON STUDY

INTERCO.'.; PARIS 0N WITil: USEPA - E14SL(LV)
.

Strontium in h'ater Cross-Check; PROGPX!:_

COLLECTION DATE: Sept. 5, 1980 W.O. NO. 3-3232

!T.I. NOS. 97371-97373
_

i DATE SIML1RIZED: Dec. 11, 1980 SEQUENCE NO. 183

_.

.s

TEl.EDYNE 1:0PJL\LI ZEDI ISOTOPES GRAND DEVIATION

NUCLIDE EPA CODE FCJ AVERAGE (KNOWN)
_

Sr-89 pCi/ liter 24 1 5 (A) 23 1 38 (C) 0.4 -0.3

45 participants 22 1 7 (B)

Sr 09 pCi/ liter 15 1 1.5(A) 12 1 9 (C) -2.9 .3_5

48 participants 14 2 3 (B)

- -..

.

-

,

.

i l _

-

.._

I |

.-..-- --.

I

(A) E.xpected laboratory precision (1 signa, 1 deterninat ion)
,

(B) Grand ave ranc 1 experiuent al sinna for participants reporting |
|

(C) Average i expe riraental sige.a |

Il-C-1-739 |

-

.- . . _ _.



_ _ _ - .

g S TTF.l.EDYfE
ISOTOPES

| QllALITY ASSilRANCl! 1NTLRCO1 PAP 1 SON STllDY f

J INTEltC0!!PARISON NITil: USEPA - !!Msi,(LV)

!E PROGRAM: Alpha-beta in water cross-check
!3

- -

COLLECT 10N DATE: 19 Sept. 1930 h'.0. NO. 3-3316

- .T.I. NOS. 98198-200

DATE SU3NAR12ED: 01 Dec. 1980 SEQUENCE NO. 181

.I
_

TELEDYNE NORmL1 ZED
" I SOTOl'liS GRAND DEVIATION

NUCLIDE EPA CODE #CJ AVERAGE (KNOWN)

Alpha (pCi/ liter) 32 8 (A) - (C) No data submitted

78 pa rt icipant_s 29 i 8 (B)

Beta (pCi/ liter) 21 i S (A) 1S 1 (C) -2.9 -2.0
.

79 participants 2426(13)

~ To: K. Roach
- From: 11. Jeter

_ Subj: EPA Cross Check KO 3-3316

I _ _ _

____

We did not report alpha measurements on this water cross check.1.

- 2. The mount weights of these samples were less than 0.'1 gram. ThisI
_

presents a counting efficiency problem for alpha as explained in
my men o of 9 May 1980.

3. I dissolved the deposits and added approximately 0.3 gm Na SO4 to
2

cach in order to increase the mount weight. Counting results were

'E
- crratic. No alpha values were reported because we had no confidence

g in the results.
_

- 4. Subsequent EPA cross checks did not present similar problems.
-

|

(A) Expected laboratory precision (1 signa, 1 determinat ion)

(ll) Grand average i experimental sigma for participant s report ing

(C) Aver,1ge i expe riment al sigma
II-C-1-737
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|

Im TTEl_EDYNE
ISOTOPES:

| qtIALITY ASStiltANCE INTERCOMPARISON STUDY
1

l

I INTERCOMPARISON WITil: USEPA - EMSL(LV)
i

! PROGRAM: Gamma in Water Cross-Check
! 3-3409
! COLLECTION DATE: Oct. 3, 1980 W.O. NO.

!I 98843-98845T.I. NOS.

DATE SlIBNARIZED: Dec. 11, 1980 SEQUENCE NO. 134

_ _ _

TELEDYNE NOR>tALIZED

ISOTC'ES GRAND DEVIATION
t

NUCL1DE EPA CODE #CJ AVERAGE (ENOWN)

I|!
,

l82 1 37 (C) -1.6 -1.4 _ _ _.
\i Cr-51 pCi/ liter 86 t 5 (Al _

.

f 67 pnlicipants _87 115 (B) __

\
t

j Co-60 pCi/ liter 16 1 5 (A) 19 1 2 (C) 1.1 1.2 j

j 69 participants 16 1 3 (B)
_

i

Zn-65 pCi/ liter 25 1 5 (A) 27 7.5 (C)_ 1.0 _._ _._.0.8

68 participants 24 1 4__(fj

Not used forRu-106 pCi/ liter 46 1 5 (A) L.T. 70
.;

} 66 participants 46 10 (C) Grand Aver.

Cs-134 pCi/ liter 20 1 5 (A) 21 4.5_{C)_ , 0.8 ____0_d ___ _

ig 68 participants 19 i 4 (C)
. _ _ _ .

Cs-137 pCi/ liter 12 1 5 (A) 14 13 (C) 0.5 0.7

67 part icipants 13 1 3 (C)

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

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

; . _ _ _ _ _ - - - _ . _ . - _ .
~

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

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

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

(A) lixpected laborat ory precision (1 signa, I det erninat ion)

(B) Grand average 1 e xpe ri nae n t a l s i gian for participant: reporting

(C) Ave ra ge i experiment al sinua

1W!. 35
,
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W M W G M M M M M M,

OUALITY ASSURANCE PROGRAM

USEPA (EMSL-LV) DATE FINAL" REPORT MAILED: -

ItiTERCOMPARISON if1T11:

Ganma in water cross-check COLLECTION DATE: 05 October 1979
PROGR/Ut:

TELEDYNE NORMALIZED
ISOTOPES GRAND DEVIATION EPA TI/ EPA TYPE OF

NUCLIDE " Eoi CODE #CJ AVERAGE (KNOWN) RESOL'JTION RATIO AGREEMENT

(A) (C) | I

' 6.7 [ 19 1.2 ACCr- 51 (pCi/ lit er) 113: 6 136128 5.'

| fi |0) '53 participants 118 22
T.I. T.I. O

Co-60 (pCi/ liter) 6: 5 L.T. 6 Not used Not usedlj - - J -

| !
52 narticipants 71 2 .

n <

-n-65 (pCi/ liter) 0 L.T. 10 - - [
- -

| AG

'
i

I
j; 52 participants 3 1 i

|| |
- - ( AGh Ru- 105 (pCi / l i t er) 0 L.T. 40 - 4 - j

7 1 }?

S s1 ,: rr i .- i n,n t s u t 14
t

3

Cs- 134 (pCi/ l i t e r) 71 5 91 4 0.4 0.6 1 1.4 1.3 AGg
'

k !! ! <

u . , r t i c i r.., n t s 722
a

Cs- 137 (I'Ci / l i t er) 11f5 13! 3 0.4 0.7 N 2.2 1.2 AG
ti

! 1213
g

!!
50 n,rt icimnte .

)!
~ '

h

| | d I { I

- Il
li

(A) Expected laboratory precision (1 sigma,1 determination) (AG) Agreement if.0. No. 3-0159
i

(3) Grand average 1 experimental sigma for participants reporting i (P) Possible agreement T.I. Nos.76523-5
Program 133

(C) Average experimental sigma (D) Disagreement.
.

- ENTERED: 19 .inne 19c.0

-

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



TTEI EDYNE
ISOTOPES

I
_llALITY ASSURANCE INTERCOMPARISON STUDY

j
Q

INTERCOMPARISON WITil: USEPA - EMSL(LV)

PROGRAM: dd, f',M J /hb{ NA/g>
COLLECTION DATE: $ 21, 2 (> / //g_W .O . NO. 3- 3 3 4h

7134 [ - QMJT.I. NOS.

DATE SUM'1ARIZED: /4 [ g SEQUENCE NO. /JJ

TELEDYNE NORMALIZED
ISOTOPES GRAND DEVIATION

.

NUCLIDE EPA CODE #CJ AVERAGE (KNOWN)

__b_n cad 't _2 k I I (A ) 3.Q,4 l, [CJ /._0 0 _./1

|g _pM ? 16J._6L(81 __._

f

, .1_$7|JY'L2 |D J b x h Ib* $ ft$) ' bk._

b'nt6.|4- f 6__tast(sJ -
-

.

I Ex _Lo O __L L L
~

'

g /4 _L * z1_(a)..
I

bh _f.h Ou 0,3 00
_ T.|?_7 _]_0 %-

1

g pp sa.a q q

I -

_.._ _ __

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

E
-_

____ . _ - _

__ ____ ._

.___ ____ _ _ _ _ _ . _
_ ___ _ ___. _ . _ _ _ _____

.___

_ _ _ _ . .

_ _ _ _ _ . _ _ _. .._____ ._

(A) Expected laboratory precision (1 si gna , 1 det erminat ion)

(11)
Grand averane i experiraental si gma for part i cipant s report.i ng

(C) Average i expe riment al signa

IWL-35
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>

WTE!.EDYNE
ISGiOPES-

i QUALITY ASSURANC_E INTERCOMPARISON STUDY
.

.

j INTERCOMPARISON WITil: USEPA - EMSI;(LV)

{ PROGRM!: Tritium in Water Cross-Check
|

COLLECTION DATE: 10/10/80 W.O. NO. 3-3448 _

! T.I. NOS. 99088-99090
1

DATE SLDNARIZED: Jan. 13, 1981 SEQUENCE NO. 18S

}

jj
[W

TELEDYNE NORMALIZED

ISOTOPES GRAND DEVIATION

!| NUCl.1 DE EPA CODE #CJ AVERAGE (KNOWN)

i
-

| 11-3 pCi/E 3200 ! 360(A)_ __3LZILi_211J C) 0.2 -0.1

71 participants 3132 308[IQ..

!,
-

I .

-

I
5,

_

___

/
.

.__

|

. _ _ _ _
_

_ _ _ _ _
~ ~ ~

i

| -
__ ___ _ _ _ .

!

! _ _ _ _ _ _ . _ _ _ . _ _ . _ _. _ _._

W __ - _ _. _ ___. __ _ _ _ _ _ _ . _ _ . . _
_.

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

(A) E.spected laboratory preci sion (1 si gm, 1 determination)

(11) Grand aver. ge i experiment al sigraa for participants reportinga

(C) Ave ra ge i expe rinent al sigma

IWl.- 35 .
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WTEbEDYNE
' -

# -

ISU) OPES.
*

.

_ QUAL.ITY ASSURANCE INTERCOMPARISON STUDY .

.

INTERCOMPARISON WITil: USEPA - EMSL(LV) .

Milk crosscheckPROGRAM:

3-363710/31/80 W.O. NO.' COLLECTION DATE:

T.I . NOS. 00414-00416

I DATE SUMMARIZED: 1/27/81 SEQUENCE NO. 187

,

TELEDYNE NORMALIZED
.

ISOTOPES GRAND DEVIATION
(- NUCLIDE EPA CODE #CJ AVERAGE (KN0h'N)

Sr-89 pCi/ liter 23.15. (A) 14.7114.7 (C) -1.9 -2.9

35 participants 20.14. (B)

-

Sr-90 pCi/ liter 0. (A) L.T. 2. (C) - - -

1
-

37 participants 2. 3. (B)

1-131 pCl/ liter 18.15. (A) 11.313.6 (C) -2.8 -2.3

55 participants 19.17. (B)
-

-- .

{ Cs-137 pCi/ liter 21.15. (A) 21.316.3 (C) -0.2 0.1

57 participants 22.t4. (Bl_

L lla-140 pCi/ liter 0. (A) L.T. 5. (C) - -

50 participants 3.12. (B)

$200I --=d.441 '| b". 4"
K mg/f. IJ00r 85. (A) 15NW469. (C) . _1 A- .-3 rtr

~ AH MMd - 0. J.|. - Q.] Yo*]
- _,13,_pa rt i c .spants 1620r-t_g. (B) "''"E F

s 542 L '1+
-

. . -

._

-

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

*(A) Expected laboratory precision (1 signa, 1 determination)
-

,(11) Grand avera;,o i c>perimental sigma for participants reporting

(C) Average i experinnental si gma
*

i

~

IWL- 35
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. _ _ _

TPTELEENNE " -

ISUICPES
.

RuAI.ITY ASSURANCE INTERCOMPARISON STUDY

i
INTERCOMPARISON WITil: USEPA - EMSL_(LV) _ _ _ _

Gross alpha, beta in water
PROGRAM:

COLLECTION DATE: 11/21/80 W.O. NO. 3-3971

02257 - 02259
T.I. NOS.

1/26/81 SEQUENCE NO. 188
DATE SUSNARIZED:

i TELEDYNE NORMALIZED

ISOTOPES GRAND DEVIATION

NUCLIDE EPA CODE #CJ AVERAGE (KNOWN)

Gross alpha pCi/ liter 16.15. (A) 27.121. (C) 3.4 3.8

90 participants 17. 5. (B)

Gross beta pCi/ liter 13. 8.6 (A) 13.15. (C) -0.9 -0.1

I 8_5_ participants 15.14. (B)
'

!
_

I __.

. - . .

. -. -

.

|
-

-..

_

_

--

B _

_

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

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

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

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

Expected laboratory precision (1 s i gna , 1 determinat ion)I (A)

(11)
Grand averanc 1 experiment al sigma for parti cipar.1 c -oporting

Average expcriment al si gma

I (C)
.

1W L- 35
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WTELEDYNE '
-

-

ISOTOPES,

QUALITY ASSURANCE INTERCOMPARISON STUDY
" *

I
INTERCOMPARISON UlTit: USEPA - EMSL(LV)

I-131 in water
PROGRAM:

COLLECTION DATE: 12/05/80 11. 0 . N O . 3-3978

T.I . NOS. 02296 - 02298

DATE SUFMARIZED: 1/26/81 SEQUENCE NO.190

TELEDYNE NORMALIZED

ISOTOPES GRAND DEVIATION
,

NUCLIDE EPA CODE #CJ AVERAGE (KNONN)

' I-131 pCi/ liter 22.16.(A) 18.6 1.8 (C) -0.6 -1.0

45 participants 21.14. (II)

--.

I
$

_

_

i
_

I
---

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

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

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

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

.___..

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

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

(A) Expected tal> oratory precision (1 si gna, 1 det erminat ion)

(11)
Grand average i c>perisiicntal sigma for participants reporting

(C) Ave rage i experimental sigmaI .

IWI.- 35
-__



E TTELEDYNE
ISOTOPES

.

QUALITY ASSURANCE INTERCOMPARISON STUDY

INTERCOMPARISON WITil: USEPA - EMSL(LV)

T. [[m_, f[, [j3[A h_ma; s]a/
PROGRAM:

I COLLECTION DATE:J4. p 6 / 9//j W,0. NO. 3- 4/ pQ' _

J

T.I. NOS. o 3 / 9 M - f) 3 ( 9 [ ,

DATE SUSNARIZED: 4 .Q (, 8/ SEQUENCE NO. /8 Y
~

/ /
'

C D DEVIATION

NUCLIDE EPA CODE #CJ AVERAGE (KNOWN)

;
-|]- b h$n' %I60.S3C0(k 9 'ff,3. $ 2 66C O.k.' ~~ a . A

-s-y f

O 6N. .. i '[84. [s/3.)
.

~

I -

_

I .--

8

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

_.

.._. ~

___ _ __

I 1

(A) Expected laboratory precision (1 signa, 1 determination)

(11)
Grand average i experimental sigma for participants reporting

(C) Average i experiniental sigma |

I
1N!.- 35



| TTELEDYNE
'

ISOTOPES
.

.

, QUALITY ASSURANCE INTERCOMPARISON STUDY
_

.!
INTIRCOMPARISON WITil: USEPA - EMSL(LV) |

PROGRAM: k bg Cue Ch .)m2% cm

'

COLLECTION DATE: W.O. NO. S'- 3867
:I'' *

~

T.I. NOS. 6 ( .d.Q R -- O I <~f4 J/--.

3!R 9] _ SEQUENCE NO. /97DATE SU!4fARIZED:
' '

. i /.

TEIJ DYNE NORMALIZED.

ISO JPES GRAND DEVIATION.

NUCLIDE EPA CODc #CJ AVERAGE (KNOWN);

'

fu- 2 3 9 u. S c'>t) 9, |$ 0.][h} . 3 .'l L Y n . &B |},

nu/L 9. ns- 1.Sns ).m
/ i % d

;

I

8

:s

1

I
I

(A) Expected laboratory precision (1 signa, 1 determinat ion) |:-

I(B) Grand average i experirnental sigma for participants reporting
(C) Average experinnental sigma

,

IWL-35



E TTELEDYt!E
ISOlOP S

guALITY ASSURANCE INTE_l!CO:E'ARISON STUDY

INTERCOMPARISON WITil: USEPA - EMSL(LV)

PROGRAM: k(Mp,g_y Qjy [pg g y

_!1Q h(,/ g a W.O.NO.J - M/30 _COLLECTION DATE:
'

T.I. NOS. _ p_Q_jj_A -0326O

t DATE r s.sNAR12ED: A ,Q 3 8./ SEQUENCE NO. /73
-

II TE cEDYNE NORMALI ZED

ISOTOPES GRAND DEVIATION

NUCLIDE EPA CODE #CJ AVERAGE (KNOWN)
.

h3 nOs 2?daI3SO{k. R.)_q_o : 9,fC_) __ ^ 0, 3 - 0. Q

h AR58 C R6]S0 . _ _ _ _ _
_

_ _ _ _

.. __.-
..

_.

_
__

- _ _ _

___
-

|I
-

,

- - _

._

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

- - - _ _
. _ _ _ _ ____ _.

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

- . . . - - - - _ _ . - _ _ .. - - . - . _ _ - - _ . .___ _
_

'~
- ._.-- .- _ . - . _ . . . - _ - - . . _.

-__
(

--- - -

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

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

(A) Expected laborat ory preci sion (1 signa, 1 determinat ion)

(B) Grand average i c.spe riment al si gma for participants reporting

(C) Average ic rimental si gma
; .
~
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|I
.

1.1

E
| lIISTORY OF GROUNDWATER PROGRAM AT TMI l

; In .lanuary 1980, the development of eight wells to monitor groundwater i

| quality at TMI began. Five of the monitoring wells were located around ;

j the Unit 2 containment structure with two additional wells placed outside
up the Unit 2 secured area fence. An eighth well was located at the north end

|. of the Island.

During the development of each monitoring well, groundwater samples were

{ obtained for tritium and gamma isotopic analyses. With the complete installation
'g of t.he eight monitoring wells in April 1980, groundwater sampling on a weekly basis

j was initiated.

!
i in addition to the monitoring wells, seven observat ion wells were drilled ;
- during the end of April and beginning of May 1980. Six of the observation
; wells are located inside the Unit 2 secured area while a seventh is positioned |
| at the south end of the Island.

j's
During the first week of May 1980, the groundwater monitoring program was

i expanded to include the observation wells as sampling locations. Consequently,
g fifteen wells are now sampled on a weekly basis to monitor groundwater
g conditions at TMI.
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|

|I
| 2.0 a
|

!

il
l
i Exylanation of Tritium Levels

:I
!

'I Results for all the monitoring well samples obta tned f rom April 11, 1980
to April 19, 1980 were averaged and reported as one value on the '

April 19, 1980 date. The averaging of the values was done to facilitate
,

j the reading of data points on the graphs. The blank spaces on the tritium
{ tables indicate no sample taken.
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GRAPH I-15
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2.7

4

TABI.E 1-5
7
L

F
L

I

7 !
1 I-

:

|
|

!

D3L" We;l..I. j'umb e r Cs _13_/, __(pc i / E) |

1 August 27, 1980 13B 11.3!5.6

September 'l , 1980 14 6.68t2.87

! October 15, 1980 17 12.615.4

October 22, 1980 9 14.315.4

I Uetober 22, 1980 14 9.02i5.16

October 29, 1980 17 13.7t5.8

f '

g November 12, 1980 16 8.9814.96
.
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I
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i
E
I

|

5
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I
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2.8

I TABl.E I-6

I
I

!I
I

Co-58 DETECFED 1N GROUNDWATER

I
Wel1 Number Value (pCi/t)

I 2 April 9, 1980 7.67 4.22

2 April 14, 1980 8.8215.13
;
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3.1
{. DATA SHEET

TABLE I-1A, 1-1B

SUBJECT Observation Well Soil Sample Results oast s et
,

LOC Afl0se

[ .

s sis.t a

OW-Core-9 4/22/80 OW-Core-16 4/28/80

ICore Core
Depth Core Description 11 Depth Core Description H3 3Feet pCI/1 Feet pCi/1

0-1 brown to black fill 290+120 0-1 sand, gravel 2070 130
medium to coarse

[- 1-2 y .i n a r t n,, air x 130+100 1-2 clay, sand, gravel 1930+150
clay ,,

2-3 _ _ _
1560+130

some gravel, very clay, sana, gravei
2-3 fine snna t. utic 300+ 90 3_4 bedrock 910+100

. medium to coarse
3-4 sand, some nravel 280+ 80 4-5 y3 1g 33 3_4 level 2270&l50

6 fine sand 5-7 same as 4-5. level 4210+260
( cAay, gravei,

4-5 same as 3-4 370+ 80 7-9 sand:; tone 2550&l60

5-6 fine materials 220+ 80 9-11 same as 7-9 level 2120&l40

[ same as a-o but
~

dense clay, gravel
6-7 more coarse than 340& 90 11-13 and sand 480+ 90

above 13-15 same as 11-13 leve L 330& 80
Compos 1Llon as In

7-9 6-7 490&l00 15-17 gravel, sand 430+ 90

9-11 " <100 17-19 gravel, sand 370+ 80

11-13 <140 19-21 dark gravel, clay 83O+100"

" 21-23 nravel, clay 600+14013-15 23Of 80
15-17 150& 90 23-25 gravel, clay, sand 790+100"

{
17-19 2004 70 25-27 f"hgavel, clay 1180&l00"

bedrock, Iine sand

[ 19'Uavel,ater table
830& 80 27-28 880+ 9019-21 at ernvel

some g dense
21-22 mediuI:L_f.a cnarse 8201 80'

sand

[ ve -bedrock
22-24 very dense 650&l00

limestone, quartz,
24-26 cobbles. red color 1440&l40

- very dense

medium dense rock,-

26.5-2 M -cd annantone 3480+220'

Tine sandstone-
"

26-?R siltstone 3340&220
bedrock 27.I'

~

-

[
_

.

<

__w _ _ _ _ _ _ _ _ . . _ _ _ _ . _ _



|

|

3.la |

OATA SHEET |
l' A Bl. t: I-lC, I-ID |

I |

1

$UDJECT H3 f. eve l t. (pCi/l) in Obnervation Wells oart , , , , , , j

OW-10 (4/24/80)t oc,, , ,

OW-SSI (4/29/80)
, ,,

1.ocated betweenI HWST and Service Bldg

Core CoreI Depth Core Description 11 Depth Core Description H

l'e e t pC /1 Feet pC /1
,and, giavet, and

I 0-1 nand anel gravel 190* 90 0-1 stone 540+ 80
" " "

l-? tilI, eh(ps 6 sa nil 560+ 90 1-2 1030!100

2- 3 :.inil .uul c h i ps 240* 80 2-3 sand and gravel 1300!!!O

I " " "
3-4 cand, clay A c h i p ', ?40+ 70 1-4 580t 90

" " "

4_5 35g, gg 4-5 11806 90$o n n n

I S-7 iand and gravel 160, 70 5-7 950!120" " "

" " "
7-9 260+ 10 7-9 1350!120" " "

" " "
9-1I 100+ 80 9-10.5 1220+ 90" " "

11-13 na 1, clay 6 e,r a ve l 130t 80 10.5-12 1180+100" " "

.. u n i , soale andI 13-ISA qua rt ; 120
"13-1SH 160' 80

c lav',t a ve l 120! 80 *Cs-137 Detected
, hale, a,and,

15-17 quarte A

17-19 100' 80 Value .101 t .041 pCL /gm"

.naic, . .a n ti , i lav

19-11 & r.sve l
'

140' /0I 21-13 :and and gravel i10! 80 +-Sample reana1yzei -

23-25 sand and gravel 1700+140 Cs-!17 .05 pCi/nm

I ...nni, gravel . uni
25-17 h drock 1610'150

I

I
I
I

I
~

i 1

i
:
.

I !



3.lb
DATA SHEET l

TAhl.E I-1E

SUBJECT Il l I. eve l s- (oci/1) in Olmervation Wells on,c 4/?5/80 s.,a r t

OW-1Itocu s os.

._.

I
Core Core

I Depth Core Description H Depth Core Description H
pCf/1

Feet pC /1 Feet

0-1 sand E, y, ravel 1010'140

1-2 eravel 1450+120*
y, ravel, bed-

sansi,2. qua r t z 1211+110

I
2 -. 'i rock

N;'.[|YAcf"" I950t150
E'

3-4

.-5 yravel 7, sa n<l 10704 un'

I 3-5.8 nravel T. clav 1460tilo

*Cs-137 - .06544 .02 30 pCi/cm

I
I
I

_

I
N .

I

I
'I

I

I
_

I |,
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i|j 3.lc

1E OATA EHEET
! 1ABLE I-lF
J

SUBJECT lh I.ovels (pCi/I) in Observation Wolir oat:4 / 21,4 / 24 / 80 3,,,,,

OW-12 (tas 5 Ft. Westm ,, , ,,,I of OW-17)
,
i

ensincre
1

;I|
,

i Core Core

J Depth Core Description 11 Depth Core Description 111

pCf/1 Feet pC /1j Feet
!
'
I

; 0-1 smal1 s t ons. A sand 610+ 90
i

! - 1-2 no sanplo *

; atL ol<>nes h,

2-3 sandv soi) * |i

3-4 sma1I stones *

gravel, sand 6 *4-5 sm;il I s t oi.c s

'E g r.ive l & sn.t l i
*5-7 ' "t""""5

7.5-10.5 no iample *

so.i i l stouca u

I 10.5-11.5 mindy gravel 58Ct'00
sea 11 s t olies 6

11.5-12.5 uandv eravel 140 t 80
1ine to chi r ne

13-14.I sand 6 eravel 1280+140I kinecravel,oarse sanc 1010ti10
to c<

l <,4 1-15 some
.

i silt /clav

I|
j5 15-16 cobble:, 6 sand 980t100

elav, col)li t et, 6i

18-20 A s;1nd .210t260'

"18-20 B 41403240

! 20-21.6 A 4530 280"

"
20-21.6 B 5900t160

"
i 'l.6-21.8 9550?580
.

21.8-22.5A : 7 V)0 ? 4 44"

| 2 I . 8 - 2 2.511 10100t600
_

"

,
s.t ud , stone o

i ''l.5-25.5 g reiv e l 6080t360
?,a ild I ()C K (e

t

i 25.5-27 sandhtone i?00t340

I 27.5-27.6 %20?220"

i

i

J
_

,
,

f

'- *-no water could be
|

| i'

|E
ext ract ed from

; -.

the 4 ample for |
-.-

|

tritium analysis j



j 3.id
!E DATA SHEET

TABil I-lG

I
SUBJECT Ul I.evels (prf/0) in Observation Wells oarg _5/7/80 s tar

OW-13Bt oc a, , ,,,

. .....

|I
Core Core

| Depth Core Description 11 Depth Core Description H
pCf/1' Feet pC /1 Feet

|

| O-1 Santi a n ri Gravel 630*40
>and, Gravel .ind,

1-2 Gebbe1 780 + 90

2-1 ;and and Gravel 1240+100|g
|5 3.- 4 10101100" " "

" " "4-5 5(30+110
:

" " "5-7 ll50tilo

Gravel and:>a nd , C l 200* 807-9 ay

9-11 : land and Gravel 250180

11-13 490i80" " "

Gravel and4and,Clav;I ^

'+20?90I3-15
1
,

l

15-17 :;and and Gravel 420t90

| 17-19 640tilo" " "

" " "19-21 1020+100

21-12 440*80" " "

I iand, Gravel and
23-24.I Bedrock 510*80

24.1-25 :;and and liedrock 590t80

I
I
I
I
I

_

I ,



3.le
' OATA SHEET

TAliLE I-lil

'I
SUBJECT JI3 Levoir in Observation Wells can 4/30 5/l si.u s

OW-14tocanon

. . . . .

I
Core Coreig

'g Depth Core Description H Depth Core Description H
pCf/1pCf/1 FeetFeet

Cobbles andSand, Gravel 1820+110'I 0-1
Sand, Cobbles

1-2 Gravel and Cla,v 1240+100

Clay,CravelSand and 780t1002-1

_1 - 4 Sand and Gravel 010 + 90

H""d ' Ob'NNI ""d 1050t100; 4-5
"

5'-7' 550i90
|

| 7'-9' Sand and Gravel 690!100
Nindstone Sand!

! 9'-l1' Gravel anli Onarfz 650&90

11'-11' Sand and Gravel 670 + 80

| 13'-15, Sand,ggveland $gg , gg
,

sand, Gravel and! 15,-17, Clav 1610+160*
iled roc k , Sand Silt

17'-19' and Grave 410t160.

19'-21' Gravel and Sand 800 t 80
Saad and

21'-21' Quartz, Cobbles 700180|

i

( 21.5-25.5 Sand and Gravel 550 80

25.5-27.s Sand and Gravel 2210t140
i|
;3 27.'i-29.5 Sand and Gravel 22701150

ft

? 9 . s - 10 . ^/ 1450+120

!I
*Cs-?14 - 14210.5 p;:t /gm

I
I
I

1I
I i, , ,



3.lf
OATA SHEET

TABl.1: I-11

113 I.evels (pCi/1) in Observ.ition Wells can 5/6/80SUBJECT ,,es,

OW-15tocation

. .....

I
Core Core

I pCf/1
Depth Core Description 11 Depth Core Description H

pCf/1Feet Feet

iin./niltl orim t
canity . clav- 150+100I 0-1

illt

1-2 iame as 0-l' level <130

2-4 clay, ni!~ 160* 80

silt 520+ 904-5 ilav,
-

5-7 :lli. cand 6 clay cl10
irace clay, sand,

7-9 ravel. c.jeaAquart: 170* 80

9-11 l a y / o n n,I 330+ 90

*Cs-137
.

.188*.070 pCi/g

I
I
I
I
I
I
I

~

I
I |



E 3.lg
5 OATA SHEET

TABI.E I- 1.1

I
SUBJECT !!3 1.evels (pCi/P) in Observation oarc4/24, 4/10 ,,, g t ,

ON~I7LOCAf40m

- ....

I
Core Core

I Depth Core Description 11 Depth Core Description H
pCf/1pCf/1 FeetFeet

0-1 Gravel 1080+100

1-2 Gravel 250.' 70

2-3 Fine Sand / Gravel 620? 80I 1-4 Sand /Cravel 420+ 80

" "4-5 370+100
" "5-7 100+ R0

74 No sent e
-

I 10-l' sand / Gravel 350+100
1.oose Sand and

12-14 Gravel 370+ 90

14-17 Sand /cravel 510+ 70

17-20 No Samn1e -

CldV, bi4Ihi, G ril Ve l

20-22 and Cobbles 1630t150I Sand , T.f ries t one 4180+260
Gravel and

23-25
Gravel 7nd

25-27 Sand,Some Cohhie., 4190?260

I i-ine and !!ed ium
27-2H Sand, Some Gravel 3340+200

I
I
I
I
I
I i

I ! , ,



. . _ . _ _ . . . _ . . _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _

I
1

|I
| 4.1
i

I
Quality Assurance Program

I During the perlod of April 11, l'J80 through April 15, 1980 dally

j groundwater samples were obtained trom the eight monitoring wells
- on Three Mlle Island. A daily sample was also taken at a shallow pond

located at the south end at the Island. On April 12, 1980 ten soll
samples from the tive and ten foot levels of boring holes located around
the 11WS F were obta ined . All of the groundwater, pond water and soil

,I sampl es wer e then sent to fouc ditierent laboratories for radiological
| ana1yses (gamma and t rit lum) .
i

lhe t'ou r l abs that analyzeil the samples were Teledyne Isotopes (Westwood, NJ),
j Radiation Management Corporation ( RMC-l'h i l a d e l ph i a , PA), Oak Ridge

(Dak Ridge, FN) and Tennessee Va l l ey Aut hor i t y ('l VA-Musc le Shoa 's, AL).'

The reported results are listed on the following tables.

| 'l h e tour laboratories :lso part icipated in a special Environmental
]

Prot ec t ion A;;ncy (El'A) t rit ium cross-check program and returned their
j t ind in:v. t o the EPA. 'I b e results are listed in this section.
J
6

d
,

I,

,
!

|| |
,

I'

'I
.

!I |
-

4
!

lI !

I
.

, ,

| . . _ _ _ _ _ , _ _ _ _ _ _ _
. _ _ _ _ _ _ _ . . . _ . _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ ___ _
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4.2

TAllLE I-7

I EPA TRITIUM CROSS-CHECK RESULTS

Date.

Sample: Tritium

Know-Value = 1500 pCi/t
t

Expectet! Laboratory Precision (15, 1 Determination) = 336 pCi

'. Experimentat RNG ANLY Normalized Deviation
,

Lab Result Sigma (ft + Sr) Average (Grand-Avg) (Known)

,

R5tc 1560

I 1500
1530 30 .11 1530 .3 .2

TVA 1680 |
'

1490
1670 107 .33 1613 .8 .6

TI I500
1430
1480 36 .12 1470 .0 72

,

I
I

W OR 1200
i 1000 141 .53 1100 -1.5 ~1.7
i

: I
.

l
.

!I
:

I

|
1
,

!I |

|

!I
, ,

!

I
I

,
__ _ __ . . . - _. -



--_ _ _ _ _ _ _- _ __--

M M M M M M m W M M M M M M
TAE '.E I-b

T = Teledyne H Analysis
3 ~

RMC = RMC pCi/ liter
OR = Oa;- Ridge

TVA = TVA

MW7 ) Mu8Date/laI MW4 5 MW5 * MW6 * * Pond a u in isn MW1 : MW2 $ MW3 *

4/11 T5 210180 10101110 7001 80 320t80 120 70 320280 240!E0 10601100 190t70
RMCs <300.0 770:200 560!!90 <300.0 <300.0 <300.0 <300.0 690:200 <250

__
_

0R' 870'200 1300.300. 1000 300 860 20U 980.2001400 200 1100 200 l400 200
TVA* 178157 922!79 388278 2521 59 160!57 301 60 436! 60 885! 74 172155

_

'

4/12 T 100 920t 80 7202100 350 80 260U0 400180 270t80 l020 100 <100

_RMC' <250 81,0tl80 6002170. <250 <250 <250 300!!60 710 200 <300

ORo 4002200 1900:500 17_00!400 6102200 520:200 720t200 1800!400 16002400
_ j

TVA* .. _ . 135 56 774 74 644 70 292!70 169!74 356 61 393 63 793! 75 123!54
_

|

_

w
1

4/13 P2 150270 980.110 690! 90 270180 330 100 530 80 380180 790!100 .Id0t80 _

|

<250 290 160 330 160 810!!70 <250_ _ _ _ _ _ _ _ _ _

RMO: <300 580t200 440t190 <300
_

OR$ 4402200 1700 400 1800 300 340 320 500 200 5901200 1600 400 17002400
''

TVN* 252159 860! 77 449t 63 264 59 188 75 295+61 350 62 860!78 85 73 .
'

~ "
is i

4/_14 Be 170170 1010 100 590 70 320 80 230270 430 80 480:80 860 100 90 80

RMD' <250 840tl70 640!!60 <250 <250 <250 250!!60 620tl60 '290
I

ORio 1400 200 1500 400 1200:300 950:200 880:200 1100 200 1700 300 1200 300

TVAu 179 75 988i97 559t68 34Se78 129 58 264!60 292!77 682 72 179!75

30

4/15 T2' 290270 610t 80 1040t100 290!70 210 70 370 80 300!60 570! 90 110t80
RMDa <290 550!190 5202190 <290 <250 340 160 300-160 7001170 <250

OR* 750 200 1500 300 14001300 810:200 1100 200 1100 200 1000 300 1400 400
TVA2* 178'57 837!92 455 65 442 81 18St75 292 77 292 77 827 92 104 73

39

a

2'

38

29

20

= = - ~ ~ r *: -- . ::- =-z--- :--~.=--- - ::-- z = - z = _n . z :: ;=_.__...;,"=.-___-::-:. - - ._
,2:--.'__._';==------ ,;-._:' . : :. _. ::- :~--.. ::._ :1_-- -.
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4.4
|

;
untz l-9

!

Task _ llc _TMLEnvironmental_ Samples, Results in pCi/ml
-

i !

'

3 2 60Sampic Code Di.t e H 00 Co 137Cs
GrolinT water MW-T W/M lE75 TOT 2 <0.0lT2 <0Ttid2 <0.007 |

i Ground water MW-2 4/15 1.5 T0.3 <0.002 <0.003 <0.003 |~

Ground water MW-3 4/15 1.4 T0.3 <0.002 <0.003 <0.003 '

Grour.d water MW-4 4/15 0.8170.2 <0.001 <0.002 <0.001 ,

! Ground water MW-5 4/15 1.1 T0.2 <0.002 <0.003 <0.002 i

Ground water MW-6 4/15 1.1 T0.2 <0.001 <0.002 <0.001<

; Ground water MW-7 4/15 1.0 T0.3 <0.003 <0.003 <0.003
| Gro"nd water MW-8 4/15 1.4 T0.4 <0.003 <0.003 <0.003
i Pond water 4/15 0.64TO.2 <0.001 <0.003 <0.003

I Ground water MW-1 4/14 1.4 T0.2 <0.003 <0.004 <0.004
Ground water MW-2 4/14 1.5 T0.4 <0.003 <0.003 <0.003
Ground water MW-3 4/14 1.2 T0.3 <0.003 <0.003 <0.003!3 Ground water MW-4 4/14 0.9570.2 <0.003 <0.003 <0.003

| E Ground water MW-5 4/14 0.88TO.2 <0.0c3 <0.003 <0.003
i Ground water MW-6 4/14 1.1 70.2 <0.003 <0.003 <0.003
| Ground water MW-7 4/14 1.7 T0.3 <0.003 <0.003 <0.003
| Ground water MW-8 4/14 1.2 T0.3 <0.002 <0.003 <0.003
I Pond water 4/14 0.58T0.2 <0.002 <0.002 <0.002
| Ground water MW-1 4/13 0.44T0.2 <0.004 <0.003 <0.003
| Ground water MW-2 4/13 1.7 T0.4 <0 003 <0.003 <0.003
i Ground water MW-3 4/13 1.8 T0.3 <0. 03 <0.003 <0.003

Ground water MW-4 4/13 0.34T0.32 <0.003 <0.003 <0.003
} g Ground water MW-5 4/13 0.50T0.2 <0.004 <0.003 <0.003
g Ground water MW-6 4/13 0.59TO.2 <0.003 <0.003 <0.003

! Ground water MW-7 4/13 1.6 T0.4 <0.003 <0.002 <0.003
| Ground water MW-8 4/13 1.7 70.4 <0.003 <0.002 <0.003
i Pond water 4/13 0.55T0.2 <0.003 <0.002 <0.003
| Ground water MW-1 4/12 0.4 T0.2 <0.003 <0.002 <0.003
' Ground water MW-2 4/12 1.9 70.5 <0.003 <0.002 <0.003

I Ground water MW-3 4/12 1.7 T0.4 <0.003 <0.002 <0.003
Ground water MW-4 4/12 0.61T0.2 <0.003 <0.002 <0.003i

! Ground water MW-5 4/12 0.52T0.2 <0.003 <0.002 <0.003
; 3 Ground water MW-6 4/12 0.72T0.2 <0.003 <0.002 <0.003
g Ground water MW-7 4/12 1.8 T0.4 <0.003 <0.002 <0.003

Ground water MW-8 4/12 1.6 T0.4 <0.003 <0.002 <0.003
. Pond water 4/12 0.7170.2 <0.003 <0.002 <0.003

Gr ound water MW-1 4/11 0.87TO.2 <0.003 <0.002 <0.003
Ground water MW-2 4/11 1.3 T0.3 <0.003 <0.002 <0.003
Ground water MW-3 4/11 1.0 T0.3 <0.003 <0.002 <0.003

l Ground water MW-4 4/11 0.86TO.2 <0.003 <0.002 <0.003
| Ground water MW-5 4/11 0.98T0.2 <0.003 <0.002 <0.003
i Ground water MW-6 4/11 1.4 T0.2 <0.003 <0.002 <0.003
3 Ground water MW-7 4/11 1.1 T0.2 <0.003 <0.002 <0.003

'

5 Gro"nd water MW-8 4/11 1.4 T0.2 <0.003 <0.002 <0.003
Pcnd water 4/11 1.2 T0.2 <0.003 <0.002 <0.002
rMSL-LV-A 1.9 T0.3
EMSL-LV-B 1.6 T0.3
Bkgd. 0.5210.23

I
- . -- . _ _ ..
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( 4.5

1

TABLE I-10
| |

| TENNESSEE VALLEY AUTHORITY '

| Radloanalytfeal Laboratory |
!

I

l TMI - Water Sampics - Gamma Analysis Results (pCi/L) '

i

Bi-214_ Pb-212 Pb-214 K-40 Co-58,

! '

! MW1 4/11/80 82 ! 5 74 ! 5 |

| MW2 4/11/80 69 4 3 2 57 i 4 95 i 18
MW3 4/11/80 54 3 11 ! 2 54 4

! MW4 4/11/80 23 i 3 61 2 21 1 3 121 18
;'

}NS 4/11/80 42 i 3 11 i 2 39 i 3
FN6 4/11/80 36 i 3 33 t 4 78 ! 18 ,

|| MW7 4/11/80 44 i 3 10 1 3 34 3 |
W MW8 4/11/80 33 i 4 4i 2 33 1 4,

Pond 4/11/80 22 1 3 91 3 10 1 3

'FN1 4/12/80 42 1 3 13 1 3 35 1 3
MW2 4/12/80 36 3 15 4 72 25 |

MW3 4/12/80 23 i 3 25 i 3,

: IN4 4/12/80 55 4 7 3 39 3
FNS 4/12/80 40 4 35 4
MW6 4/12/80 38 i 4 32 t 3

I MW7 4/12/80 48 ! 4 40 4 72 1 18
MW8 4/12/80 25 3 28 t 3 '

'

Pond 4/12/80 14 1 3 15 1 3j

MW1 4/13/80 39 4 32 t 4
,

i *MW2 4/13/80 22 1 11 1 12 2 59 6 1.2 0.8
i FN3 4/13/80 16 i 3 17 1 3

| FN4 4/13/80 12 2 14 1 3
: FNS 4/13/80 21 3 12 3 24 i 4

| MW6 4/13/80 13 i 3 17 i 3 151 19
! MW7 4/13/80 20 1 3 16 1 3
j FN8 4/13/80 25 1 3 6 2 20 1 3
j Pond 4/13/80 16 3 15 i 3

MW1 4/14/80 35 3 8i3 29 3

! MW2 4/14/80 23 i 3 55 11
jg MW3 4/14/80 25 i 3 19 3

E "w' 'l '/8o 6*3 5*3
j MW5 4/14/80 17 3 5t 2 15 i 3 1

1 FN6 4/14/80 15 3 10 3 172 21
! MW7 4/14/80 1313 9 2 13 3

j MW8 4/14/80 2313 7i2 19 3 76 i 18
; Pond 4/14/80 7 3 99 16
:

:
i

.

e

'

_____ _ - -_ _- . - . . _ _ - - . _ _ . , . _ . - _ , - - _ _ . . - . . . _ - . . _ . . . , . . - . - - - . ._-.... - .,-. .-..
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4.5a

TABLE I-10 (cont'd)

TENNESSEE VALLEY AUT110RITY
Radioanalytical Laboratory

TMI - Water Sampics - Canna Analysis Results (pCi/L)

Bi-214 PB-212 PB-214 K-40 Co-58

MW1 4/15/80 27 23 723 22 3

I *MW2 4/15/80 24 t2 812 18 2 49 8 1.1 1.2
,

'

MW3 4/15/80 32 13 10 1 3 22 2 3 40 13
MW4 4/15/80 2513 813 15 3
MW5 4/15/80 15 t 4 11 4 102 16
MW6 4/15/80 1013 140 23
MW7 4/15/80 18 3 8 2 16 t 3
MW8 4/15/80 16 3 11 2 109 17
Pond 4/15/80 17 3 912 13 3

Error Term = 1 standard deviation; LLD values may be found in Procedure
QC-100 of our laboratory manual.

3.5L of sample was placed in a 3.5L Marinelli beaker and counted for
eight hours. Nuclide identification and quantification was performed
by ND4420 software. Samples were not filtered prior to analysis.
Either a 14 percent, 16 percent , or 27 percent Ce(Li) detector was
used for the analysis.

*These samples were counted for 24-36 hours on a 27 percent Ge(Li)
detector.

No other radionuclidutwere detected in the sample.
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4.7
i

TABLE I-11

REPORT OF ANALYSIS FROM TELEDYNE ON SOIL SAMPLES
!' TAKEN NEAR BWST ON APRIL 12, 1980

,

: I

!

!
.

a

|

! I. All gamma scans were normal.
.

)I
II. Tritium Results:

,

|
| Location of Sample Depth (Feet) ljy_(pCi/1)

BWST 1 5 2501 80
i

| 10 100t 90

|
j BWST 2 5 330 80
.

; 10 160! 90
I

BWST 3 5 250 110
I
i 8 220 70
:

i

: BWST 4 5 160i 80
:
,

| 10 210 110
l
|

f BWST 5 5 220 80
i

j 10 2901 90
:

}

|I!
,

I
I
I
I

_ - - _ .- -_ - _- -___. -- _ _ _ _ - . -
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il
TABLE I-12

Reference 1'

Task 11C TMI Environmental Samples, Results in pCi/g

i
:

Sample Code Level Date 3H 137Cs 58 Co 60Co

|E Soil sample #1 ~ 5 ft 4/12 <3 <0.01 <0.01 <0.02
;5 Soil samnle #2 5 ft 4/12 <3 <0.01 <0.01 <0.02

Soil sample #3 5 ft 4/12 <3 <0.01 <0.01 <0.02
;g Soil sample #4 s 5 ft 4/12 <3 <0.01 <0.01 <0.01
E Soii sampie #5 5 ft 4/12 <3 <0.01 <0.01 <0.01

Soil sample #1 s10 ft 4/12 1+3 <0.01 <0.01 <0.02;

i Soil sample #2 10 ft 4/12 173 <0.01 <0.01 <0.02
: Soil sample #3 8 ft 4/12 <T <0.01 <0.01 <0.02
,

Soil Sample #4 10 ft 4/12 <3 <0.01 <0.01 <0.02
| Soil sample #5 10 ft 4/12 <3 <0.01 <0.01 <0.02

!I

il
iE

|I
i

i
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1

8
i

I

Chemical Analyses of Groundwater

,

5 During the spring of 1980, a series of chenical analyses were performed
5 on the groundwater samples from the monitoring wells,and the pond at

the south end of Three Mile Island. The results of the tests performedt

, by Princeton Testing 1. abor.itory (Princeton, N I) and Gilbert / Commonweal th
' (Reading, PA) are listed on the following pages.
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I 5.2E TABLE I-14

ACID EXTRACTABLES, PESTICIDES AND PCB's

Compo nents W-1 W- 2 W-4 W-5 W-6 W-7 W-8 Por

Concentration, ug/l

Chlorophenol < 1 to < 1 ND < 1 ND < 1 ND < 1 ND < 1 ND < 1 1D < 1!
W Nitrophenol < 2 10 < 2 ND < 2 ND < 2 10 < 2 ND < 2 ND < 2 ND < '2i
Phenol < 1 tD < 1 to < 1 PD < 1 to < 1 ND < 1 ND < 1 ND < 11

4-Dimethylphenol < 1 ND < 1 ID < 1 ND < 1 ID < 1 ND < 1 ND < 1 to < 11
2,4-Dichlorophe nol < 1 ND < 1 FD < 1 ND < 1 1D < 1 tD < 1 ND < 1 ND < 11 !

4,6-Tr ichlor ophe nol < 1 to < 1 to < 1 ND < 1 10 < 1 !D < 1 ND < 1 ND < 1!

t-Chloro-3-methylphenol < 1 ND < 1 1D < 1 ND < 1 ?D < 1 ND < 1 ;ND < 1 ND E 1!

< 15 tD < 15 ND < 15 ND < l 5 ND < 15 to < 15 hD < 15 to < 15 II4-Dinitorphe nol
. -Me thyl-4,6-d i ni t ro phe nol < 2 ND < 2 ND < 2 10 < 2 ND < 2 tD < 2 ID < 2 ND < 2f

ntechlorophenol
~

< 1 to < 1 ND < ,1 ND < 1 ID < 1 ?D < 1 ?D < 1 ND < 11
INitrophenol < 10 to < 10 to < 10 ND <10 10 < 10 ND < 10 ND < 10 ND < 10 t-

A drin < 1 10 < 1 10 < 1 10 < 11 < 1 ND < 1 ND < 1 PD < 1i
BHC < 1 10 < 1 ND < 1 ?D < 1 ND < 1 ND < 1 ND < 1 ND < 1i

b-BHC < 1 ND < 1 1D < 1 10 < 1 ND < 1 ND < 1 ND < 1 ND < i!

HC < 1 10 < 1 ND < 'l ?D < 1 10 < 1 to < 1 ?D < 1 10 < 1i
g-BHC < 1 ND < 1 10 < 1 10 < 1 ND < 1 ND < 1 10 < 1 ND < 1!
L ordane < 10 ND < 10 ID < 10 ND <10 to < 10 ND < 10 ND < 10 ?D < 10 t
4 'DDD < 1 ND < 1 ND < 1 10 < 1 10 < 1 ND < 1 ND < 1 fa < 1t

s'DDE < 1 10 < 1 ND < 1 10 < 1 ND < 1 ND < 1 ND < 1 to < 1?
. 'DDT < 1 ND < 1 10 < 1 ND < 1 ND < 1 ID < 1 ND < 1 PD < 1b

) cidrin < 1 ?D < 1 ND < 1 1D <1 ND < 1 ND < 1 ND < 1 ND < 11
F osulfan I < 1 ND < 1 t0 < 1 10 < 1 ND < 1 ND < 1 ND < 1 ND < 11
Endosulfan II

~

< 1 ND < 1 ID < 1 'ND < 1 to < 1 ND < 1 ND < 1 ND < 1F
E osulfan Sulfate < 1 to < 1 ND < 1 10 < 1 10 < 1 ND < 1 ND < 1 ND < 11
Endrin < 1 ND < 1 ND < 1 ND < 1 ND < 1 ND < 1 ND < 1 10 < 11
E rin Aldehyde '

< 1 ND < 1 ND < 1 PD < 1 ND < 1 ND s 1 ND < 1 to < 11
i techlor < 1 ND < 1 ND < 1 PD < 1 ND < 1 ?D < 1 ND < 1 ND. < 1b

tachlor epoxide < 1 to < 1 ta < 1 to < 1 ND < 1 ND 1 ND < 1 ID < 1!'
|

cphane < 10 to < 10 ND < 10 ?D < 10 to < 10 ND < 10 to < 10 to < 10 h
'CB 1016 < 10 10 < 10 ND < 10 ND < 10 ND < 10 ND < 10 10 < 10 ND < 10 1

1221 < 10 ND < 10 to < 10 to < 10 ND < 10 19 < 10 ND < 10 ND < 10 b
'CB 1232 < 10 ID < 10 to < 10 ND < 10 ND < 10 FD < 10 ND < 10 ND < 10 N
! 1242 < 10 ND. < 10 ND < 10 ND < 10 ND < 10 ND < 10 10 < 10 10 < 10 N|
) 1248 < 10 tD < 10 10 < 10_;ND~ < 10 to < 10 ND < 10 tm < 10 ND < 10 h

.

CB 1260 < 10 !D < 10 ND < 10 to < 10 to < 10 ND < 10 ,ND < 10 ND < 10 N
1



TABLb -15

VOLATILE ORGANICS

!
bonponents MW-1" MW-2* MV-4* MW-5 MW-6 MW-7 MW-8 Po nd |

Concentration, ug/l

.

Ihylon2
Chloride < 5 ND < 5 FD < 5 to < 5 to <5 ND < 5 to < 5 ND < 5 ND

-Dichloroethene < 2 ND < 2 10 <2 ND <2to <2 to < 2 to < 2 to < 2 ND
-Dichloroe tha ne ( 2 1D < 2 ND ( 2 ts < 2 to < 2 10 < 2 to < 2 to < 2 ND
n:-1, 2-D i ch lo roe t he ne < 2 ND < 2 !D ( 2 FID < 2 to < 2 1D < 2 10 < 2 ND < 2 ND

"

|hloroform < 5 to < 5 ND < 5 PO < 5 ND < 5 ND < 5 to < 5 t0 < 5 ND
-Dic hlo roe t ha ne <2 ND < 2 tm < 2 IJn < 2 ND s 2 to < 2 ND < 2 ND < 2 ND

,1,1 -Tr i ch l oro e t h a ne < 2 tD < 2 t0 ND < 2 ND (2 ND < 2 ta < 2 ND < 2 ND
'

bon Tetrachloride < 5 to < 5 10 ( 5 ?D < 5 ND < 5 ND < 5 ND < 5 ta < 5 to
modichloromethane < 2 10 < 2 ND < 2 ND < 2 to ( 2 tD < 2 ND < 2 ND < 2 ND,

-Dichloropropane (2 ND < 2 ?D (2 ND < 2 t0 < 2 FC < 2 10 < 2 ND < 2 ND
' ns-1,3-Dichloronropene < 2 ND < 2 10 < 2 ND < 2 to < 2 ND < 2 ND < 2 10 < 2 ND
'r chloroe t he ne < 2 ND < 2 to <2 ND < 2 ta < 2 to < 2 ND < 2 to < 2 to

romoc h lorom et ha ne < 5 ID < 5 10 < 5 ND < 5 to < 5 FD < 5 ND < 5 10 < 5 ND
i n-1,3 -d i ch lo ro prope ne < 2 tD < 2 ND < 2 ND < 2 10 < 2 10 < 2 10 < 2 to ( 2 10

,2-Trichloroethane <2 ND < 2 ND < 2 ta < 2 10 < 2 !D < 2 ND < 2 ND < 2 tD
enzene < 2 ta < 2 ND ( 2 FD < 2 to ( 2 ?D < 2 ND < 2 to < 2 ND

iloroethylvinyl ether < 2 ID < 2 to <2 ND < 2 ND < 2 to < 2 ND < 2 ND < 2 to

.oform < 7 10 < 7 ND (7 ND < 7 ND (7 ND < 7 to < 7 ND < 7 ND
rechloroethene < 2 to < 2 10 < 2 FD < 2 to < 2 ND < 2 tD < 2 ND < 2 fD.

3,2,2,-Tet rachloroe thane < 2 10 < 2 ND <210 < 2 ND < 2 tD < 2 FD < 2 ND < 2 to

aluene < 2 to < 2 ND <2TD < 2 ND ( 2 t0 < 2 ND < 2 tD < 2 to

i n ebe nz e ne ~ < 2 ND < 2 PD ( 2 10 < 2 t0 < 2 ND < 2 FD < 2 ND < 2 to

thylbenzene < 2 ND < 2 PO <2 ND < 2 ?D < 2 la < 2 !D < 2 ND < 2 ND

I
Note * - Tetrahydrofuran detec ted.

I
I

I
I



.. 5.4.

TABLE I-16

I 2ASE/ NEUTRAL EXTRACTABLES*

ompo ne nt e KJ-l M'J - 2 ?N -4 KJ-5 FN-6 MW-7 FN-8 Po nd

Concentration, ug/l
,

,3-Dichlorobenzene < 1 10 < 1 tid < 1 t0 < 1 10 < 1 to < 1 ND < 1 ND ( l fl0
f1,4-Dichlorobenzenc < 1 tid < 1 la < 1 ND < 1 t0 < 1 ?O < 1 tm < 1 ND ( l IE

f e r.e c h l o r o e t h a ne < 1 ?D < 1 FID < 1 !!D < * 1 10 < 1 t0 < 1 ND < 1 ND < 1 FI'

Bis ( 2-chloroethyl) ether < 5 to < 5 t0 < 5 ND < $ ND < 5 to < 5 ND <5to< 5 NE

,2-D i c h l orobe n ze ne < 1 ND < 1 to < 1 to <1 10 < 1 ND < 1 !D <1 to < 1 hT '

is( 2-chloroi sopr opyl) ether * ID ND ND ND !ID ND ND NI

I i-Ni t rosod ipr opylam ine * ID ND ND ND flD ND ND hT -

sophorone < 15 !D < 15 to (15 ND <15 I:D < 15 tD < l 5 ND (15 to < 15 !!

li t ro be nze ne < 2 10 < 2 10 < 2 10 < 2 tid < 2 ND < 2 10 <2to< 2 hT

lexachlorobotadiene < 1 !D < 1 ND < 1 to <1 ND < 1 PD < 1 ND < 1 ND < 1 t3

1, 2,4 -Tr i c h l o robe nz e ne < 1 ND < 1 ND < 1 ta <1 ND < 1 ID < 1 ND < 1 to < 1 la

is( 2-Chloroethoxy) Methane < $ to < 5 t!D < 5 ND < 5 t0 < 5 tm < 5 tm < 5 t0 < 5 la

Hexachlorocyclopentadiene < 10 10 < 10 tD < 10 ND <10 to < 10 t;D <10 ND <10 ta < 10 hT
:imethylphthalate < 1 to < 1 ND < 1 tid < 1 10 < 1 ND < 1 ?S < 1 ND < 1 13
2,6-Dinitrotoluenc < 2 10 < 2 ND < 2 ta < 2 tid < 2 t0 < 2 ND <2t D < 2 h1

I
.-Chlorophenyl phenyl ether < 1 ?D < 1 ID < 1 t:D <1 ta < 1 10 < 1 ND ( l ND < 1 NI

,4-Dinitrotoluene < 2 ND < 2 t0 < 2 ND <2to< 2 ?!D < 2 ND < 2 ND < 2 FJ
,2-Diphenylhydrazine < 1 tD < 1 ND < 1 ND <1 ND < 1 tD < 1 ND < 1 ND < 1 NI
icthyl Phthalate < 5 ND < 5 tid < 5 to < 5 ND < 5 to < 5 ND < 5 ND < 5 NI

,N-Nitrosodiphenylamine * tD ND ND ND ND ND ND NI

exachlorobenzene < 1 10 < 1 t:D < 1 t0 <1 tid < 1 ND < 1 10 < 1 10 < 1 fu '

4-Bromophe nyl phenyl ether < 1 tD < 1 ND < 1 to < 1 ND < 1 ND < 1 tD < 1 1D < 1 fu

enzidine < 10 to < 10 10 <10 ?D <10 ND < 10 ND < 10 ND (10 ND < 10 t;

u tyl Benzyl Phthalate < 5 10 < 5 !;D < 5 to < 5 ND < 5 to < 5 to < 5 ta < 5 t-

is( 2-ethylhexyl) phthalate < 10 la < 10 tD <10 tD <10 10 < 10 to < 10 ND (10 ta < 10 10

octyl phthalate < 5 tD < 5 ND < 5 10 < 5 70 < 5 to < 5 to < 5 to < 5 t:

|

Note * - Compo:1ent not detected Detection limits have not been conclusively.

[ defined.
! |

|

|

-

W

%
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PASE/ NEUTRAL EXTRACTABLES*

Q.po ne nt s W-1 W- 2 MW-4 MW-5 W-6 MW-7 W-8 Pond ,

Conc ent ra t ion, ug/1

,3-D i c hl o r obe n ze ne < 1 to < 1 to < 1 tD <1 ND < 1 10 < 1 ND < 1 ND < 1 10

-Dichlorobenzenc < 1 to < 1 10 < 1 ND < 1 tD < 1 ND < 1 ND < 1 ND < 1 10 '
exachloroethane < 1 to < 1 ND < 1 r:D < l 10 < 1 ND < 1 ND < 1 ND < 1 10

( 2-chloroethyl) ether < 5 to < 5 tid < 5 ND < 5 tm < 5 to < 5 10 < 5 ra < 5 tm

, 2-D i chl o robe n ze nc < 1 ND < 1 10 < 1 10 < 1 tid < 1 10 < 1 ND < 1 10 < 1 ND

i ( 2-chloroisopropyl) ether * ?D ND tid ND ND ND ND ND

f".li t rosod ipropylamine * 10 ND ND ND ND ND ND ND

phorone < 15 t0 < 15 ta (15 ND (15 ND < 15 to < l 5 10 <l5 10 < l 5 to
:

r o be nz e nc < 2 to < 2 ND < 2 la < 2 ND < 2 ND < 2 ND < 2 ND < 2 to

y achlorobutadiene < 1 ta < 1 ND < 1 la <1 ND < 1 10 < 1 I;D <1 to < 1 t0

',4 -Tr i c h l o robe nz e ne < 1 ND < 1 ?O < 1 la <1 10 < 1 !D < 1 ND < 1 ND < 1 ND

is( 2-Chloroe thoxy) Methanc < 5 to ( $ ND < 5 ND < 5 ND < 5 tm < 5 ND < 5 ND < 5 10
achlorocyclopentadienc < 10 to < 10 to < 10 ND <10 ND < 10 10 < 10 flD (10 to < 10 to

imethylphthalate < 1 70 < 1 ND < 1 la < 1 to < 1 la < 1 tD < 1 ND < 1 ND

-Dinitratoluene < 2 lid < 2 ND < 2 tu < 2 IID < 2 ND < 2 ta < 2 ND < 2 ND

-Chlorophenyl phenyl ether < 1 ta < 1 to < 1 ND <1 ?D < 1 ND < 1 ?O < 1 10 < 1 ND

-Dinit rotoluene < 2 ND < 2 to < 2 ND <2to< 2 ND < 2 to < 2 la < 2 ND
,. Diphenylhydrazine < 1 ND < 1 ND < 1 ND <1 ND < 1 to < 1 ND <1 to < 1 ND

thyl Phthalate < 5 to < 5 to < 5 1:D < 5 ND < 5 ND < 5 ND < 5 ND < 5 ND

usitrosodiphenylamine * to ND ND ND ND ND ND ND

achlorobenzene < 1 ND < 1 10 < 1 tD < 1 ND < 1 to < 1 10 <1 10 < 1 ND.

gromophenyl phenyl ether < 1 to < 1 10 < 1 10 < 1 ND < 1 10 < 1 ND < 1 10 < 1 ND
enzidine < 10 ND < 10 la <10 to <10 ND < 10 ND < 10 ND (10 ND < 10 to

y1 Benzyl Phthalate < 5 ND < 5 10 < 5 to < 5 ND < 5 to < 5 to < 5 tD < 5 ND

is( 2-et hylhexyl) phthalate < 10 ra < 10 to < 10 ID (10 ND < 10 ND < 10 im <10 ND < 10 to

tyl phthalate < 5 to < 5 to < 5 ND < 5 ND < 5 10 < 5 to < 5 10 < 5 to

Note * - Component not detected . Detection limits have not been conclusively

I defined.

I
1

I
1

1

I
i
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f' . 5.5
L.

F
TABLI: 1-17

Component "~

ug/l

.I
2-Chlorophenol < 1 ND2-fli t rophe nol

I < 2 to
Phenol < 1 tm
2,4 -Dime thyl phe nol < 1 to
2,4-D ich lorophe nol < 1 NDI 2,4 ,6 -Tr i chl o rophe nol < 1 IID
4 -Chl o ro-3-inc th yl ph en ol < 1 130
2,4-D i ni t ro phe nol < 15 14D

I 2-Me thyl-4,6-d i ni t rophe nol < 2 to
Pentachlorophenol < 1 IID4-fli t rophe nol < 10 ID

I
I
I
I
I

.

I
I -

1

I
:
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.
TABLE I-18

VOI.ATILE ORGANICS

components tm-3 *

' Concentra tion, ug/l
il

Methylene Chloride < 5 to

1,1 -Dich lo roe thene < 2 10

1,1,-Dichloroethane' < 2 1D
Tra ns-1, 2-Di c h l o roe t he ne < 2 10

Chloroform < 5 ID

I 1, 2-Di chlo roe tha ne < 2 tm

1,1,1 -Tr ichlo roe t ha ne < 2 FD

Carbon Tetrachloride
. < 5 ?D

Bromodichloromethane < 2 FD

1, 2-D i c hlo rop ro pa ne ' < 2 ID

; Tr a ns-1,3-D ich l o r op rope ne < 2 tD

Tr i chl o ro e the ne < 2 FD
.

Dibromoc hl o rome tha ne < 5 to

cis-1,3-Dichloropropene < 2 ND

1,1,2-Tr i ch l o roe th a ne < 2 10
Benzene < 2 ND

2-Chloroe thylvinyl ether < 2 to
'

1

: Bromoform < 7 to

. Tetrachloroethene < 2 10

.
1,1, 2,2-Te tra chl oroe tha ne < 2 ND

Tolue ne - < 2 to

; Chlorobenzene < 2 to

E thylbenzene < 2 !O

'

tbte * - Tetrahydrofuran detected

|I
,

|I'

|I
|
-

. .. _ _ _ _ _ . _.
- -
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*

TABLE I-19

PESTICIDES AND PCB's

Compo ne nt e MW-3[ ,

Concentration, ug/l

[
Aldrin < 1 ND

{ a-BHC < 1 ND
*

b-BHC < 1 to

d-BHC < 1 to

g-BHC < 1 PO

Chiroda ne < 10 10-

- 4,4'DDD - ( l to

4,4'DDE .< 1 PO
4,4'DDT *< 1 to

Dicidrin < 1 10
-. .

Er>Iosul fan IT < 1 10- .

Endosulfan II < 1 to

{ Endosul fan Sul fa te < 1 ND

Endrin < 1 ND

Endrin Aldchyde < 1 ND
'

~

lieptachlor < 1 10
- lieptachlor epoxide < 1 to

.

Toxaphene < 10 to-

PCB 1016 < 10 10

[ PCB 1221 -
*

< 10 to

PCB 1232 < 10 10

( PCB 1242 < 10 ND
PCB 1248 < 10 to,

~

PCB 1254 < 10 to

PCB 1260 < 10 to

-

[

[
-

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



5.8.

TABLE I-20

BASE /f;EUTRAL EXTRACTABLES

.

1

; Compo ne nt s M11-3

Co nce nt r a t io n,ug/l

1,3-Dichlorobenzene < 1 ID

1,4 -D i c hlo robe n ze ne < 1 ND.

lic x achloroe tha ne < 1 ?D

Bix(2-Chloroethyl) ether < 5 ?D

1, 2-D i c h l or oben ze ne < 1 FD

N-Nitrosodipropylamine < 5 PD

Isophorone < 15 ND
Nitrobenzene < 2 ND

llexachlorobutadiene < 1 ND

1,2,4 -Tr i c hl orobe nze nc < 1 ?O

Bis ( 2-Chloroethoxy) Methane < 5 to

11cx achlorocyc lope nt ad ie ne < 10 ND

Dimethylphthalate'. < 1 ND

2,6 -D i ni t rot olue ne < 2 toI 4-Chlorophenyl phenyl ether < 1 ND

2,4 -Di ni t r o t olue ne < 2 tD

1,2-Di pheny1hyd ra zine < 1 ID

Diethyl Phthalate < 15 to

N-Ni t tosod iphenylami ne ND

llexachlorobenzene < 1 to

4-Brmiophenyl phenyl ether < 1 ND

Benzidine < 10 ND
Butyl Benzyl Phthalate < 10 to

Bi s ( 2-e thylhexyl)' ph thala te < 10 to

Doctyl phthalate < 10 NDI
:I

'I
I
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|I
TABLE I-21

:
TOTAL ORGANIC CARBON AND TOTAL CARBON ANALYSESli

!
I

l
'

W-3 W-6
-

1

| mg/l
.

Total Carbon 28 0 101

!I
! Total Organic 43 7
4'
i Carbon -

<

!

-

I
!I
i
i

|I
i

.

;

!

.

I
'

,

'I
I
I
I

-. -
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j 5.10
'

TABLE I-22

:

SEMI-QUANTITATIVE SPECTROGRAPilIC ANALYSIS
.

mg/ liter MW-3

1390-139 Ca , Na

; 139-14 Mg,Si,Al

14 - 1.4 B,Fe

|

1.4 .14 P,Mn,Mo,V,Ag,Ti
= .14 .014 Ba,Pb,Cr,Ni,Cu

.014 .0014 Ga,

< . 0014 Be

I

Not detected at the levels reported below
1
.

< 1.4 Hg

< .14 As,Te,T1,Li,Cd,Zn,Sr,Co
I

< .014 Sb , S n,In , B i , Nb , Zr

< .0014 Ge

!

I
,

Total Solids = 1390 mg/ liter

I
,

I -

1
1

I
1

I
!

I
1
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'
TABLE I-23

SEMI-QUAJTTITATIVE SPECTROGRAPHIC ANALYSIS

mg/ liter MW-6

1070 - 107 Ca -

1107 - 11 Mg , S i , A1, Na |'

!
,

; 11 - 1.1 Fe |

| 1.1 .11 Ba,Mn,Zn,Ti,Sr
!
'

.I1 .011 B,Pb, Ni,Mo,V,Cu , Ag ,Co,Zr i

i

i

.011 .0011 Cr,Sn,Ca

|I
.

- <.0011 ---

, .

Not detected at the levels reported below:

< l.1 Hg

< .11 As,Te,P,T1,Li,Cd

< .011 Sb,In,Bi,Nb;

i
;

i < 0011 Be,Ge
:

!I
Total Solids = 1070 mg/ liter

!I
.

!I
I -

:
,

!I

|I

|I
|
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- . _ - . ._. - . . ~ - . . _ . . . . - . . - . . . .- . . _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _
.

;j
|E 5.12
i

Gilbert / Commonwealth Groundwater Results0
i

i
i TABLE I-24

99.dy We_11 Number _ Date Sampled'

:

! 316875 3 Macch 27, 1980 i

i
I

316880 3 March 28, 1980

i
316991 1 April 3, 1980'

!
i

j 316992 3 April 3, 1980
I

| 316993 5 April 3, 1980
i

'j 316994 8 April 3, 1980
i

I

{
TABLE I-25

i

| Code Well Number
i

|E 3'6875 3

13
! TESTS VAlUE
| BOD-5 Day 3.9 mg/t
j Total Cc liforms 2 per 100 ml
!

l 316880 3
I .
.

| Iron. Total 7.20mg/t
! pli 9.6
! Total Organic Carbon 9.6 mg/t
|
4

r

1
i

!

|

,

I
. . __ - _



__

.}.

5.13.

TABLE I-25
(cont'd)

I
CA1 Imb. No. 316991 316992 316993 316994

Alkalinity, M.O. eg/l CACO 167 808 185 345
3

Alkalinity, P. eg/l CACO 188 - --

3Aluminum ag/l A1 0 88 8.82 0.15 3.09I A nt imony eg/l Sb <0.13 <0.13 <0 13 <0.13
BOD-5 Day mg/l 2.6 64 0.6 35
Boron eg/l Bo 0.10 0.10 0.10 0.10
COD eg/l 40.24 129 21 2.39 35 86

~

Chloride og/l C1 23 12 16 9
Chromium, Total eg/l Cr <0.03 <0.03 <0.03 <0.03
Conductivity peho/cm 436 964 452 54 5
Copper eg/l Cu <0.02 0.04 <0.02 <0.02
Cobalt eg/l Co <0.13 0.19 <0.13 <0 13

I Dissolved oxygen ug/l 5.9 77 7.1 4.4
Hardness Total cg/l CACO 278 % 334 402

3
Iron, Total og/l Fe 0.94 6.03 0.08 4.38
1:a ngane se n;g/l Ha 1.44 0.42 0.12 6.71
Nickel og/l Nf. 0.05 0.06 0.03 0.05
Nitrogen, Kjeldahl ag/l N 3.73 3.27 0.46 2.15
pH 6.47 9.91 7.47 7.05
Phosphorus , Tot al eg/l P 0 04 4.16 0.04 0 01
Residue. Total ng/l @ 105,C 420 13400 459 534
Residue, Diss. ag/l @ 105 C 391 1120 457 479
Residue, Susp. mg/l 20 1 64 6 46
Silica, Soluble c.g/l SiO 13.6 35 10.2 11.02-
Sulfate eg/l SO 0.35 0.15 0.14 0.104

I TOC eg/l 20 8 26.8 58 21.6
Zine ag/l Zn 3.65 0 . 73 0.08 1 92
Titanium nig/l Ti <0.40 0.78 <0.40 <0.40
Lead ag/l It <0.1 <0.1 <0.1 <0 1
Solvent Extract.- mg/l 0.2 16.0 <0 2 <0 2g
Total Coliforms per 100 ml 1600 23 240 -2400

i

!.

Sample Source River
W1 W3 W5 W8 Gate 19

; Date Sampled 4-9-80 4-9-80 4-9-80 4-9-80 4-9-80
|

CAI Lab. No. 317038 317039 317040 317041 317042
U 2400 170 49 D 2400 920Total Coliforms per 100 ml

Fecal Coliforma per 100 mi <2 <2 <2 < 2 350

.

I



5.14

I

I !

I
TA111.E I-26

ANALYSIS OF PRECIPITATE OF MW-3 (%)

LOL - 60.94

SiO2 - 20.21

Al 02 3 - 8.92 i

,

Fe2 3 - 4.14 |
0

:

,I
,

i

!

] I

.

;

i

I
!

1

I
;

I

I
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