
LJohn Hickman-RE: Yankee Rowe FSSR OOL-08-03 Information Page- 1

From: "Greg Babineau" <Babineau@yankeerowe.com>
To: <thy@nrc.gov>, <jbh@nrc.gov>
Date: 01/24/2007 8:56:15 AM
Subject: RE: Yankee Rowe FSSR OOL-08-03 Information

Tom,

We scanned the two documents and burned them to a CD. They will be going
out via fedex today, addressed to you and John. To avoid any confusion
during your review, please note that when these documents were generated in
1998, they were in support of the LTP we were developing to implement a
NUREG 5849 FSS. We terminated that project in the 1999 timeframe. Hence
the documents refer to assumed GLV's, etc. However, the deposition
evaluation and the background measurements performed and evaluated remain
valid.

Greg

----- Original Message -----
From: Alice Carson [mailto:acarson 1967 @ comcast.net]
Sent: Tuesday, January 23, 2007 1:17 PM
To: 'Greg Babineau'
Subject: FW: Yankee Rowe FSSR OOL-08-03 Information

I'll call you in a few to discuss the request.

----- Original Message -----
From: Thomas Youngblood [mailto:THY@ nrc.gov]
Sent: Tuesday, January 23, 2007 12:00 PM
To: Alice Carson
Cc: John Hickman
Subject: Yankee Rowe FSSR OOL-08-03 Information

Alice,

The final status survey report OOL-08-03 has a Technical Evaluation
YA-EVAL-00-002-06 on Sr-90 identified in soil samples, and the evaluation
refers to two additional documents that contain information on environmental
Sr-90 levels.

Could you provide a copy of the referenced reports: YRC-1 178 and RP 98-72?
I have checked a CD with YNPS Historical Site Assessment, Master Reference
List information, and the CD contains similar reports, but not these
specific reports.

John Hickman is on sick leave today, but hopefully will be back at work
soon.

Regards,
Tom Youngblood
Health Physicist
US NRC
301-415-5875
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CC: "'Alice Carson' <acarson1967@comcast.net>
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MEMORANDUM

To: File Date: June 22, 1998
From: Edward Cumming fF' File: RP 98-72
Subject: Technical Basis Document for Background Sr-90 in Soil, Rev. 1

Reference

1. Memorandum RPG 98-011, Rev. 1, C.B. Martel to E.M. Heath, "Background Strontium-90
Concentration in Soil," dated June 18, 1998.

2. Memorandum RPG 98-011, C.B. Martel to E.M. Heath, "Background Strontium-90
Concentration in Soil," dated May 29, 1998.

3. Procedure AP-8800, Rev. 2, "Final Status Survey Organization, Training and Technical Basis
Documents."

This memorandum, along with the attached DE&S memorandum (Reference 1), constitutes a
Technical Basis Document (TBD) for background concentrations of Strontium-90 in soils
surrounding the Yankee Nuclear Power Station. The attached DE&S memorandum is a revision
to the original DE&S memorandum (Reference 2), and contains corrections to several
typographical errors. Preparation and review have been done in accordance with the TBD
requirements of Procedure AP-8800 (Reference 3).

cc: FSS TBD File
RP File
S.Roberts
J.Thompson
B.Yetter
E.Heath
G.Babineau
K.Heider
K.Corbett
D.Trudeau

..S



MEMORANDUM

DE&S - BOLTON

O To E. M. Heath Date June 18, 1998
Grolip # RPG 98-011 Rev. 1

From C. B. Martel W.O.# 00468.00.0004.16.00000

Subject Background Strontium-90 Concentration in Soil I.M.S.# A13.01.08 RT 07.C02.018
File # SR90BACI.WPD

Reference

1. YRC- 1180, "Background Concentrations of Cesium-137 in Soil and Sediment to Support
YNPS," 2/98

2. YRC-1 179, "Yankee Rowe Site-Specific Derived Concentration Guideline Values for
Residual Radioactivity in Soil," 3/98

3. YAEL Procedure 368, "Determination of Strontium-89, 90'in Environmental Media via
Cerenkov Counting," Rev. 4, 7/7/97.

4. YNPS License Termination Plan, Appendix A, "Final JStatus Survey Plan for Site
Release," Rev. 1, 5/97

5. NUREG-5849, "Manual for Conducting Radiological Surveys in Support of License
Termination," USNRC, 3/92

Purpose and Backqround

The purpose of this memo is to present a background concentration value for Strontium-90 in
soils related to decormnissioning work at the Yankee Nuclear Power Station (YNPS). This value
is specifically for use in support of the Final Status Survey at the YNPS. Like Cesium-137,
Strontium-90 is a radionuclide that is present in background, and which was also produced and
released to the environment by operations at YNPS. A background value for Cesium-137 is the
subject of another report (Reference 1) entitled, "Background,:Concentrations in Soil and
Sediment to Support the Yankee Nuclear Power Station Decommissioning Project."

The Strontium-90 value presented is calculated based on guidance in NUREG-5849 and is
intended as input to help establish that radioactivity release lirnits are met for any residual
radioactive materials remaining on-site after decommissioning. This regulatory guidance
establishes a method to determine values for the background level of a given radionuclide by
averaging results of sample analyses and establishing with 95% certainty, that the calculated
background level for a radionuclide is correct.0



Heath, E.
June 18, 1998
Page 2

The number of samples required to provide a valid average value is determined by a statistical
procedure. For a given number of samples collected, a mean radio'nuclide concentration value
is valid if the 95% upper level bound of variations in individual analyses results are less than 10%
of the Guideline Value (GLV) used for Final Status Survey.

Methodolo 
4

Soil samples that were analyzed for Strontium-90 were selected fromfi those previously collected
and analyzed for Cesium- 137, as described in Reference 1. The rationale for the location from
which the soil samples were obtained, the method used to collect the! soil, and its preparation for
analysis, is presented in Reference 1. Strontium analyses were peiformed on 30 soil samples
selected from four background reference locations. Selection was~fmade to assure that samples
were representative of each background area.

For Strontium analyses the process for soil sample preparation was different from that done for
samples analyzed for Cesium-137. Aliquots of soil were taken from those samples which had
been dried and homogenized by the Duke Engineering & Services Laboratory for the Cesium- 137
analyses. The aliquots of soil were processed and an'alyzed accordifig to Reference 3. The 95%
upper level bound on the average concentration was calculated as described in Section 5.2.3 of
Reference 4, using Equation 5-4.

Results and Conclusions

Results of the analyse. are presented in the attached Table. 'The average Strontium-90
concentration for the 30 samples is 0.274 + 0.310 pCi/gm. The .GLV for Strontium-90 that will
be applied to the Final Status Survey at YNPS is 5.7 pCi/gm (Reference 2). The 95% upper
bound on the average concentration is 6.8% of the GLV, which is i'ss than the 10% prescribed
by NUREG-5849 (Reference 5) for significance. Therefore, no further soil samples are required
to further refine this value since the variations in background are not significant and need not be
determined.

Prepared by: C. B. Martel

Reviewed b . umming

evIewdi.• F,. X. Bellini
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Attachment

c:
J. Grant
R. Marcello
J. Jacobson
P. Littlefield
D. McCurdy
W. Riethle
E. Cumming
F. Bellini
E. Dayotas (EED/SC File)
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Strontium-90 Concentration

Sample No.
TS-01A
TS-11A
TS-12A
TS-14A
TS-15A
TS-16A
TS-20A
TS-01 B
TS-11B
TS-12B
TS-15B
TS-16B
TS-17B
TS-18B
TS-13B
TS-20B
TS-11C
TS-16C
TS-17C
TS-14C
TS-18C
TS-12C
TS-13C
TS-20C
TS-1D

TS-1I D
TS-13D
TS-14D
TS-15D
TS-1 6D

Ave
SD

95% level
upper bound

in Background Solls at YNPS

Sr-90
Concentration

(pCi/gm)
0.235
-0.09

-0.018
0.31

-0.049
0.244
0.326
-0.18
0.069
-0.02

-0.146
0.188
0.684
0.23
-0.02

-0.002
0.624
0.072
-0.003
0.496
0.857
0.371
0.413
0.464
0.952
0.75
0.649
0.173
0.148
0.506
0.274
0.310

0.390
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I Calculation Objective

The objective of this calculation is to calculate the maximum soil concentrations of radionuclides
deposited off-site as the result of gaseous releases from the Yanked Nuclear Power Station (YNPS)
during its period of operation, 1960 through 1992' This information was requested by Service Request
98-00 , dated 0 1/08/98. This information is necessary to support the "non-impacted area" classification,
as described in Revision 0 of the YNPS Final Status Survey Plan. This calculation is intended to evaluate
the data from all recorded radioactive gaseous releases from the plant.

TI
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II Method of Solution

The method of solution is to: 1) detcrmine the radlionuclide distribution and quantity, released as a
gaseous effluent, during each year from 1960 through 1991; 2) decay each annual release, by individual
radionuclide, to 01/01198; 3) apply a conservative atmospheric deposition factor (D/Q value) to each
particulate radionuclide released to determine the surface concentration of each radionuclide; and 4) apply
proper regulatory guidance to determine a maximum soil concentration for each particulate radionuclide.

Although the distribution and quantity of all reported radionuclides are calculated herein, only the
particulates are considered as candidates for deposition. The strictly gaseous effluents like Krypton,
Xenon, and Argon are dispersed in the atmosphere without deposition potential, and largely have half-
lives measured in days (or less), with the exception of KR-85. The three isotopes of Iodine, while
particulate in form, all have half-lives less than 8 days, and are of no significance for long term deposition.
Tritium activity released as Hydrogen gas, or as. water. vapor, would not have any potential to
concentrate in the soil. Carbon 14 is listed as beingsreleased is the gaseous state. It most likely existed
as carbon dioxide when released and also has no potential to concentrate in the soil.
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III Inputs and Assumptions

The source of information on gaseous releases is contained in the Semi-annual Effluent Reports
commencing in 1972. The individual radionuclides are listed as Fission Gases, lodines, Particulates,
Tritium, and unidentified. The data is tabulated, by quarter in each report, for both continuous and batch
releases. This data was directly transcribed by others to Lotus spreadsheets. The annual summing,
without regard to decay, was performed in the spreadsheet for the period.

Prior to 1972, gaseous release data was reported, for the prior year, in the January Monthly Operating
Report for the next year. The early data was reported as "gross beta-gamma" curies or millicuries. In
order to estimate annual releases by radionuclide, for these early years, a previous EPA study was used
(Ref 1). This study consisted of a sampling and analysis program at the plant in the years 1968 through
1970. The study analyzed for 10 gases and 6 particulates in gaseous discharges. The quantity and
distribution reported by the EPA was assumed to represent the best data available. The annual releases
reported by Yankee for the years 1969 and 1970 were averaged and compared to the value the EPA
estimated was released. The EPA distribution fractions were calculated and applied to the Yankee
reported release total ratioed to the EPA release total to estimate the annual release of the radionuclides
reported by the EPA. This methodology was applied to the gaseous release data for the years 1960
through 1971. The first reported release of Tritium was in the March, 1965 Monthly Operating Report,
when instrumentation capable of detection tritium became available. Estimates for previous years, 1960
through 1964, were assumed to be the same as reported in 1965.

The annual releases were assumed to occur on the last day of the year and decayed to the beginning of
1998. Thus, for 1960, decay commenced in 1961 and ended at the end of 1987; a total of 37 years

As a check of data transfer correctness, the releases as reported in monthly and semiannual reports for
each fourth year, commencing with 1960 and ending with 1988 was compared with the values transcribed
to the spreadsheets. No transcription errors were detected. As another check, the results were manually
scanned after the calculations were performed to see if any data seemed to be anomalous. In the case of
CS-I 37, it was noted that 84% of the undecayed activity reported to be released between 1972 and 1992
was released during the second quarter of 1982. Typical Cesium ratios are 3:1 Cs-137 to Cs-134. The
Semiannual Report for that period was re-checked and it was found the reported value for April, 1982
for gaseous Cs- 137 was 1.50e' and the reported value for May, 1982 was 8.1 le". One might expect
the Cs-137 value to be in the range of 2.3e6, rather than 2.3eo, for the quarter While this quarterly total
is suspect, it is assumed to be correct, lacking any other information. In another instance, it was noted
that in the third quarter of 1973, 9.54e6 Ci of Ag-i I10m was reported as being released. On the surface,
this value appears about a factor of 100 too high. In both cases, assuming the higher values do not affect
the final conclusions of this calculation.

As an aside, it was noted in the February, 1964 Monthly Operating Report, that the incinerator was
shutdown pending a review of elevated activity detected in the discharge filter. No record was found in
which the incinerator was ever restarted. It can be assumed from this that any releases from the
incinerator were minor with respect to the other gaseous releases documented in this calculation.

4:!
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IV Calculation and Analysis

Table I

DATA FROMEPA REPORT'"

NUCUDF. EPA.EST. RELEASE PERCENT OF TOTAL

FISSION GASES

KR.-9 33.0¢00 6V 72%

KR 45m 2,0c-02 041%

KR-87 2.0e-02 0.41W

KR-S8 3.0e.02. 4.90%

-XFI 33 1.0e-o1 2.060/6

XE-I 3 5 2.0e-01 4.11%

XE- 135m 2.4c-01 4.90%

XE-138 Ie-01 17.406%

XV.Al:33m 1.0-O ..006%

.AR-.41 4.0e-O1 ,8.23%

C-14 3.0c-01

TOTAL 4.9c+00. 100.00%

IODINES

I. 131 :3i0.04 100.00%,

1-133 0.00%

1-135 000%

'TOTAL 3.0c-0'4 100.00%

.-PARTICULATES 
.

:sR-89 .- oe-5 7.40%

R-90-, 37.02%:

CS- 341

C137 2. •. 04%

cO-60 2e0 37,02%

•MNq-S4 I.0.0 ,IS:Sl%

TOTAL :5;4"4 99.90%

H-3 1 .3e+ 1,01
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A. Estimation of 1960-1971 Release Distribution

The data in the Table I was extracted directly from section 3.3.8 of an EPA report', and
represents the "best estimate" of radionucide distribution for the period up through 1971.

B. Decay Equation

The general equation for

ýWhere:
A= Activity at timet
Q0 =Activity attimee zero

= decay constant,
where •: i'sfl 2-. divided by half-life, in. years, and

A t is decay time in years



YRC-lI 178, REV. 0
I P, age 8

C. Decay Calculation Application

For this calculation, Q0 is the activity of the specific radionuclide at the end of the year in which
it was released. Time, t, is January 1, 199g. Each radionuclide in each year of release is decayed
to January 1. 1998, using the lambda values from Appendix A, Item.l. and the number of years
from the release year to 1998. For example, 1.17e-08 curie of Co-60 was released in 1960, thus,
the quantity remaining on 01/01/98 is:

Qof 1.17e-08
decay time (years)f37 (1961 through 1997)
X, for Co-60 = 1.318e-0I

Qt = 1.17e-08 e"l- 3k'OX37 )

Q, = 1.736e-10 curies

The spreadsheets are set up to: 1) perform quarterly summations to determine annual releases,
by radionuclide; 2) decay each annual released radionuclide to January 1, 1998; and, 3) sum each
decayed quantity to determine the total activity over the 37 year operating period, by
radionuclide.

D. Application of Atmospheric Deposition Factor

A long term average atmospheric deposition factor (D/Q) has been calculated by others and is
indicated in Section VII as Attachment A to this calculation. The details for determining the
appropriateness of this factor can be found in this Attachment A. This deposition factor is applied
to the decay corrected released activity to determine the maximum remaining deposition on an
area extending 100-200 m beyond the owner controlled area. The units on D/Q is: 1I/m 2. The
maximum long term average deposition factor, from Attachment A is:

D/Q=8.79e-08 1/nW

The desired result is individual radionuclide surface distribution, in units of: pCi/m2 . Thus
multiplying the historical released activity, (decay corrected to Jan 1, 1998), in units of pCi, by
D/Q gives the desired result. Unit conversion from curie to picocurie is: (Ci) (le+12) =

picocurie Therefore;

Surface Conc.(Co-60 from 1960) = 1.73e-10 Ci*le+12*8.79e-08 1/m2 = 1.53e-05 pCi/mr2
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E. Soil Concentration

Guidance on calculating voiume concentration from surface concentration is provided in
Regulatory Guide 1. 109 (Ref. 2). Table E-15 defines the effective surface density of the soil as
240 kg/rn2 The assumption provided is that this represents a 15 cm deep plow layer. It is assumed
that the deposited activity is captured and retained withini-a-5 cm depth. This is considered
conservative for this application, given that this deposition occurred over a thirty year period,
with snow and rain serving to further disperse the activity. Dividing surface concentration
(pCi/rm) by 240 kg/mn results in estimated soil concentrations of residual radioactivity from past
plant gaseous releases (pCi/kg)

rent;ni,;na thp ivanmnla nfr'e.AA * fha eimmatkn ^fall thi annival a•Aenuim rAPA.cPC iArOPA tn

January 1, 1998 is: 3.5803-04 Ci. Multiplying the result by 8.79e-08 (D/Q), and Ie+12 ( pCiICi)
gives a surface concentration of 3.147e+01 pCiim2.Dividing by 240 kg/r 2 provides the estimated
soil concentration of Co-60 of 1.311 e-01 pCi/kg
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V. Results and Conclusions

In the Summary Table, below are listed the total releases, decayed to January 1,1998. In this summary
table, if the decayed activity was less than Ix e7", it was not listed. In the case ofKr-85, C-14 and H3.
The releases are assumed to be in gaseous form and would not be deposited on the ground surface The
complete results are listed in Appendix A, Item Z,

Of all the radionuclides listed as having been released in the gaseous effluent, six particulates have the
potential to be present, as of January, 1998, in concentrations greater than 10 " pCi/Kg. These are: Sr-
90, Cs-134, Cs-137, Co-60, Mn-54, and Sb-125. Three of these are calculated to be present in the range
of 10 "' pCi/Kg. Even these calculated concentrations are several'orders of magnitude below the current
levels of detection and are masked by natural occurring radionuclides.

The YNPS Final Status Survey Plan defines "non-impacted areas" as areas of YNPS property outside
of the "unaffected area" that have not been impacted by plant operations. The "unaffected area"
essentially extends from the "affected area" (which is centered around the vapor container) to a 20-meter
wide buffer zone outside of the owner controlled area fence. (See Attachment A, for details and
references).

This calculation demonstrates that, under conservative assumptions of atmospheric deposition, no area
exists outside the "affected area" would be expected to have detectable residual radioactivity from past
plant routine (licensed) gaseous effluents.
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Table 2

SlJMMARY TABLE OF

SOIL ACIrMTY RESULTING FROM GASEOUS RELEASES

NUCLIDE DECAYED ACT SURFACE CONC SOIL CONC

(Ci) (pCi/m )) .(:pCitkg)

FISSION GASES

KR-85 3,626e401 .
1-135 <1 e-l -- --

PARTICULATES

:SR-89 <Ic-J0 --

SR-90 7.0()C-04 61.153c-,{0 i 2:504c1

CS 134 L343c-06 I.soe-0 I 4.9 18c-04

CS-1 37 2.7 63t-04: 2,429e+01, 101 2eo:.

BIA/LA- 1,40 <Ic-JO 0 ...

ZN-65 <lc- 10-....

CO-58 <le-10 -- --

CO,-60 1.580c-04 3.147e+O0 .. 311cHO0

FE-59 <Ie-JO --

CR-51 <ie-JO --I

ZRJNB-95. < .lco -- -0

CE-1,41 <le-1-

CE-I144 .1•14i.09 - .

SB1-124 <Ic-10 -"

MN54 .2371 c-08 2084e-03 8'682c.o6

ýAG-' 10m <1c-t1 -. --

SE-75 <IclO -- -,

MO-99 <I - 10 .

RU-103: <I-IO ...

SB-125 5.020c-07 4.4 ll3c-02 839c-O4

TE-132 <I-JO - -



Y-RC-1 178, REV. 0
Page 1.2

VI. List of References

.1. "RD-7 1-1 RADIOLOGICAL SURVEILLANCE STUDIES AT A PRESSURIZED WATER
NUCLEAR POWER REACTOR", U. S. Environmental Protection Agency, National
Environmental Research Center, Cincinnati, Ohio, August, 1971

2. "Regulatory Guide 1.109, CALCULATION OF ANNUAL I•OSES TO MAN FROM
ROUTINE RELEASES OF REACTOR EFFLUENTS FOR THE PURPOSE OF
EVALUATING COMPLIANCE WITH 10 CFR PART50, APPENDIX I, rev I", U.S. Nuclear
Regulatory Commission, October, 1977.

3. Spreadsheet Data Files

The following files contain the data used in this calculation. Lotus 1-2-3 rev.5 and
Quattro Pro rev. 6 use these files interchangeably

1. YRGASEF.WB2
2. g71-75.wk3
3. g76-80.wk3
4. ggl-85.wk3
5. g86-90.wk3
6. g91-92.wk3
7 DECAY. wk3
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VII. List of Attachments

1. Attachment A., Calculation of Atmospheric Deposition Factors
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App•ndix A.. Spreadsheet Printouts

1. Selected Nuclide Properties

2. Gaseous Release Summary & Soil Concentrations

3. Estimated Annual Undecayed Releases-1960 through 1971

4. Reported Annual Undecayed Releases-1972 through 1992

5. Estimated Annual Decayed Releases-1960 through 1971

6. Reported Annual Decayed Releases-1972 through 1992

7. Detail of Annual Releases-1972 through 1975

8. Detail of Annual Releases-1976 through 1980

9. Detail of Annual Releases-1981 through 1985

10. Detail of Annual Releases-1986 through 1990

11. Detail of Annual Releases-1991 through 1992

(YRGASEF.WB2, SH. G)

(YRGASEF.WB2, SH. F)

(YRGASEF.WB2, SH. B)

(YRGASEF.WB2, SH. C)

(YRGASEF.WB2,. SH. D)

(YRGASF.WB2, SH. E)

(G71-75.WK3)

(G76-80.WK3)

(GS1-85.WK3)

(G86-90.WK3)

(G91-92.WK3)
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ATTACHMENT A

Calculadon of Atmospheric Deposition Factors
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Prepared ýby: ReRBdby h1~Reviewed br. ý:Q M



Attachindrit Aý Y4R'C- 1118, Pago A2
Attachment A YRC-1 178. Page A2

Calculation of Atmospheric Deposition Factors

1.0 CALCULATION OBJECTIVE

Generate an atmospheric deposition factor (D/Q value) which can be used to estimate the
maximum possible concentrations of radionudlide contaminants in the soil surrounding YNPS
based on primary vent stack releases from plant start-up to present. This effort pertains to
information required to support the "non-impacted area" dassification as deseaibed in Rev. 0 of
the YNPS Final Status Survey Plan (Reference 1).

The YNPS Final Status Survey Plan defines "non-impacted areas" as areas of YNPS property
outside of the "unaffected area" that have not been impacted by plant operations.0) The
"unaffected area" essentially extends from the "affected area" (which is centered around the vapor
container) to a 20-meter wide buffer zone outside of the owner controlled area fence@) as shown
in Exhibit A-1.

Note that this D/Q calculation differs from previous calculations of atmospheric dispersion factors
for YNPS (e.g., YRC-437, YRC-501, and YRC-830) in that the previous calculitions were
concerned with identifying the highest atmospheric dispersion factors which occurred beyond the
site boundary (which extends 450-2400m downwind; see Exhibit A-3) whereas this calculation is
concerned with identifying the highest atmospheric dispersion factors which occurred beyond the
owner controlled area (which extends 100-200m downwind; see Exhibit A-1).

, Sction 4.1.2 of Reference 1.

(OSection 4.2 of Reference 1.

Prepared by:..R8Hfa , Jr- Reviewed by: •
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2.0. MIETHOD-OFTSOLUTTION

The required atmospheric deposition factor (D/Q value) was calculated using the DE&S
computer code AEOLUS2 (Reference 2). AEOLUS2 is approved for use in non-safety
calculations per YA-REG-200. The use of AEOLUS2 is appropriate for this application since it
was developed to fulfill the RG 1. 111 (Reference 3) criteria for estimating atmospheric transport
and dispersion for routine releases from nuclear power facilities. There are currently no open
software problem reports applicable to AEOLUS2.

The current set of atmospheric dispersion factors in the ODCM were calculated in YRC-501
(Reference 4). In order to account for wind channeling effects through the valley, the ODCM
atmospheric dispersion factors were determined assuming seven downwind sectors (SSE
clockwise through WNW) formed the valley. If a particular receptor location was in one of these
valley sectors, the contribution from the other six valley sectors was also included. The effective
valley width was assumed to be twice the width of a 22.5 sector. Consequently, the SSE
clockwise through WNW sector dispersion factors were added together and divided by two. This
"valley model" was applied for distances greater than 500 m from the stack where valley effects
were assumed to cause channeling (see Exhibit A-2).

For the purposes of this analysis, the primary area of interest lies within the YNPS site boundary
where stack-high terrain is generally encountered downwind in the "non-impacted area" before
reaching the site boundary (as shown in Exhibit A-3). As such, it was decided for this analysis to
run AEOLUS2 as a straight-line trajectory model and not account for wind channeling effects.
Receptors were placed downwind at increments of 100 m in each sector starting at 100 m until a
terrain height exceeding the maximum effective plume height of 120.8 m was encountered.(-)

AEOLUS2 was executed using five years of YNPS on-site meteorological data, from January
1987 through December 199 1.('0 The meteorological data base was obtained by merging the
Software Control Library files YRMET87, YRMET88, YRMET89, YRMET90, and YRMET9l.

(°Tihe maximum effective plume height h1, (relase height h, plus plume rise hF, expressed in meten
above plant grade) occurs with a maximum plume rise which happens during unstable conditions with lighi
winds. Maximum plume rise can be predicted utilizing the following equation (Equation 4.40 of the
AEOLUS2 Technical Manual) assuming a primary vent stack exit velocity w. of 10.5 m/sec (representing
20,000 cfm being exhausted through a diameter stack d of 1.07 m) and a 0.447 n/sec (1 mvh) wind snmd

hp, - 3 (wju) d - 3 (10.5/0.447) 1.07 - 75.4 m

Consequently, the predict&4 m .fit-a.w-4ve plume height above plant grade i.w
-hS +b, mAqA, + 75,A 170 9

Pre d fe Rrare.r h aprbsenii h ltfv a ant opration.
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3,0. UTS .AND ASSUNMTIONS

The following issumptions were used ih executing AEOLUS2 for this analysis:

" Sector average D/Q values (which are applicable to long-term releases) were generated.

S MAll releases were assumed to occur through the prinmay vent stack. This release pathway
was modeled as a RG 1. 111 (Reference 3) mix-mode release since the primary vent stack
release height is at the height of'the adjacent vapor container. A normal stack exit flow
rate of 20,000 cfm (indicative of the operation of one stack fan) was assumed for the
determination of plume entrainment and plume rise.

In accordance with guidance from the XOQDOQ User's Manual (Reference 7), lower
level wind data were provided as input. These data were used "as is" to disperse the
ground-mode portion of the plume and were extrapolated up to the PVS release height for
evaluating plume entrainment effects and for determining plume rise and dispersion for the
elevated-mode portion of the plume.

Upper level wind direction data were provided to the code to determine -lume transport.
The lower level wind direction sensor is often affected by localized nocturnal drainage
flowing down the east and south slopes of the river valley within the plant vicinity.
Consequently, the upper level wind direction measurements are generally considered to be
more represetative of general flow conditions within the valley.

The RG 1.111 depletion/deposition model was used to determine the D/Q values. Wet
depletion/deposition and decay-in-transit effects were not considered.

Specific plant and receptor data input requirements for AEOLUS2 are listed in Attachment B to
Reference 2. A listing of the inputs used is provided in Exhibit A-4; most of the inputs were
derived from YRC-830 (Reference 5). An actual listing of the input deck is provided as part of
the output listing provided in Exhibit A-6.

Prepared by: RB HIf y.Jr. A Reviewed by: Z22M L
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4.0 CALCULATION/ANALYSIS

A partial listing of the AEOLUS2 output which includes all relevant program iinputs and outputs
is provided in Exhift A-6.

iPage84 ,Ofthe•A Lus outut showsththhighest calculated D/Q value is 8.79E8 1/r2,
locatedat:5• • downwind in theS SWýtor(Noteit'ilthighest offsite, value
calcuated ýin YC-50 1fr, u se in the Y NPSODM- C 1si 2E-8 I/m2, located at the site boundary
800o4n SSE,

*'• *,:!(,.* •

.L,•

• 4!••
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5.0 RESULTS/CONCLUSION

An appropriate atmospheric depositior facýor(•D•- u) f'or use in ting the maximum
posible concentrations of radionuclide coniiil in the"non-pa a"
surrounding YNPS is 8.79E-8 1/mn.

Prepared by: Redb:Reviewed by. -,TD 44W-
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EXHIBIT A-2

YNPS Site Topographic Map
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YNPS Site Boundary

YRC-1 178, Pge AIO

YA

Preped by: B RMew by: @ - -2? *'Reviewed by: T nA
L
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LiSts of Piant and Receptotor.Inputs to AEOLUS2(V)

Run Title

YNPS NON-IMPACT AREA DIQ VALUES

Program Control Options

,- 1$78, Pge Al .1

Imt Line I

TITLE

In~ l~ine 2

KPRINT

KTP7

KMN

KCF

KWEXP

KGX

KSIG

KVORS

KDEPL

KRAIN

NWSIN

0 Set printout control option to short printout

I Set the control option for transferring informauut, to tape7 to sector
average CHI/Q and D/Q values

0 Set meander control option to exclude plume meander consideration in
the plume centerline C

SSet control option for Woreu• r r correction to no correction

I Set wind speed n p1i'f/n control option to use the built-in
extrapolation coefficients from XOQDOQ

0 Set the gamma CHI/Q control option to bypass this calculation

1 ýeS the model selectiondbontroi option for the dispersion coefficients to
the EimutisIKomicekinioel, in XOQDOQ

0 Set the seabreeze/valley model option selection to open terrain analysis

0 Set the depletion model control option to the RG 1.111 depletion and
deposition curves

0 Set the wet deposition control option to not evaluate wet deposition

effects

12 Set the number ofvwkdped groups to twelve

("The plant and receptor data input miulrr fmts for AEOLUS2 are listed in Atachment B to
RefvmCC 2. Most of the inputs listled h wr derived from YRC-830 (Rcfrn 3).

Prepared by: RB Har Jr. Reviewed by- yh
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EXHIBITI A-4

NEG 0 Set the number of gamma energy groups in the user-specified spectrum

to zero

INTERM { Leave the duration of intermittent releases blank

IPCT { Leave the hourly value exceedance probability forzinternittent releases
blank

NMONTH 60 Set the number of monthlyrsec.dsin thermet data base. which will be
analyzed to60( y'e'ars)~

'nput Lne• Set 3 d Group D "fiitins

Input Line Set 3A

WSLIM(2) 0.42

WSLIM(3)

WSLIM(4)

WSLIM(5

WSLIM(6)

WSLIJv7)

WSLIM(8)

WSLIM(9)

0.92

1.59

3.37

5.61

8.29

10.97

14.10

Set the upper wind speed in the first wind speed group to 0.42 m/sec
(This is the minimum wind speed acceptable as a valid observation and
corresponds to an assumed anemometer/wind vane starting speed of
0.95 mph)

Set the upper wind speed in the second wind speed group to 0.92 m/sec

Set the upper wind speed in the thirdwind speed group to 1.59 m/see

Set the upper wind speed in the fourth wind speed group to 3.37 m/sec

Set the upper wind d n the fifth wind speed group to 5.61 m/sec

Set the upper wind -speedfn the sixth wind speed group to 8.29 ni/sec

Set the upper wind speed in the' seVenthwnd. speed group to 10.97
m/sec

Setth upe wndspee in. th *ht ind speed group4 o~4 10
~/sec

InMu Lne Set 3B

WSLIM(10) 17.23 Set the upper

WSLiM(1 1) 20.81 Set the upper

Prepared by: MifnnJr . 0

',in the ninth wind speed group to 17.23 m/sec

Iin the tenth wind speed group to 20.81 m/sec
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EXHIBT A-4

WSLIM(12) 24.38

WSLIM(13) 40.23

Input Line 4

Set the upper wind speed in the eleventh wind speed group to 24.38
ni/sec.

Set the upper wind speed in the twelfth wind speed group to 40.23
m/sec (This corresponds to the maximum wind speed acceptable as a
valid observation, 90 mph)

Wind Speed Extrapolation Data

Omit this input line since the AEOLUS-2 built-in extrapolation coefficients will be used

Input Line 5 Release Point Data

HREL 45.41 Set the height of release to the primary vent stack height of 45.41 m
above plant grade (0.Olm higher than the adjacent building height to
ensure a mix-mode release)

HBLD

BAREA

DIAMTR

VFLOW

QH

Lt Line 6

45.4 Set the height of the building adjacent to the release point causing the
building wake effects to theyvapor container height of 45.4 m above
plant grade

1575. Set the cross-sectional area of the building adjacent to the release point
causing building wake effects to the vapor container cross-sectional
area of 1575 e2

1.07 Set the effluent vent effective internal diameter to the primary vent
stack diameter of 1.07 in

20000. Set the effluent vent flow rate to the primary vent stack flow rate of
20,000 cfln

0. Set the stack effluent heat content to zero to ignore buoyant plume rise

General Site D

950. Set the annual average height of the inversion layer to the YNPS annual
mixing layer height of 9510,m.

950. Set the maximum allowed plume centerline height to the annual average
inversion layer height of 95 m

HFMX

I

Prepared by: a r. &. R bReiwdby: Y
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EXHIBIT A-4

THLFNG

THLFNG

SCAVCF(1)

SCAVCF(2)

JMt Lines 7-

0.

0.

Set the noble gas half-life for decay-in-transit analysis to zero (e.g., do
not consider decay-in-transit)

Set the iodine half-life for decay-in-transit analysis to zero (e.g., do not
consider decay-in-transit)

{) } Leave the first coefficient in the rainfall scavenging rate equation blank
(e.g., do not consider wet deposition)

( Leave the second coefficient in the rainfall scavenging rate equation
blank (e.g., do not consider wet deposition)

)Gamma Ener•v Snectra Data
Gamma Enerav Sneam Dat

Omit these input lines since gamma CH/Q values will not be generated

ho Lne Set I0 Deposition Velogit/Atosperic Wftbli Correlation•

Omit these input lines since the RG 1.111 depletion and deposition curves are used to generate
the deposition factors

Input Line 1I Meteorolog•cal Data Innut Fonrat

(4F2.0,F3.1,16XF3.0,6XF4.1,28X,2F3.2)

Format for input of year, month, day, hour, lower wind speed data,
upper wind direction data, delta-temperature data, precipitation data,
and solar radiation data

In Line 12 Meteorologcal Daft Sol LIM

ID(1)

ID(2)

ID(3)

ID(4)

ID(S)

1

2

3

4

6

Seque nce~n un

,equenc enuber of!

Squ nmber ofd'a

Sequence' nbr of!I

Sequence niumbeýr of data in EMT

Prepared by: RB HMMM'Lrý Reviewed by: .:11•2
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EXHIBIT A-4

ID(6) 5 Sequence numberof wind speed:data in M

ID(7) 7 Sequence number of delta-temperature data in IMT

ID(8) 9' Sequence number of solar radiation data in IMT

ID(9) 8 Sequence number of precipitation data in IMT

KPRMET 12 Set the printout control option for the hourly meteorological data to
print the first 12 hourly meteorological data records in each month

KP1UFD I

In~ Line 13

WDMAX 540.

WSMAX 90.

Set the printout control option for the joint frequency distributions to
include the distributions in the printout

Meteorological Data Base Entrics

Set the maximum wind direction value acceptable as a valid observation
to 540 (values of 999 in the data base indicate missing data)

Set the maximum wind speed value acceptable as a valid observation to
90 mph (values of 99.9 in the data base indicate missing data)

DTMAX 15. Set the maximum delta-temperature value acceptable as a valid
observation to 150F (values of 999.9 in the data base indicate missing
data)

SUNMAX 2.0 Set the maximum solar radiation value acceptable as a valid observation
to 2.0 langley/min (values of 9.99 in the data base indicate missing
data)

Set the maximum precipitation value acceptable as a valid observation

to 5.0 inches (values of 9.99 in the data base indicate missing data)

Meteorooýe i•.•Dattr. -Converýor. Factorl

RAINMX 5.0

In Line14

WSCONV 0.447 Set the conversion factorto convert the data base wind speed data
from mph to n/sec w .,d4

DTCONV 0.556 Set the conversion facto- to convert, thedata base delta-temperature
data from mph to vsec tc 0.44?

Prepa"e by:~I~ sr Revee by: A & Reviewed by: -U-0 M/
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0XH=,IT A-4

SUNCON 1. Set the conversion factor to convert the data base solar radiation data
from langleyfmrin to ca/cmO-min to 1.0 (langley = cal/cm2)

RAJNCV 25.4 Set the conversion factor to convert the data base precipitation data
from inches to mm to 25.4

WSCALM 0.21 Set the wind speed assigned to calms to 0.21 m/sec, one-half the
assumed anemometer/wind speed starting speed of 0.42 m/sec (0.95
mph)

WSHITE 10. Set the height'o,4of ewid speed measurement to 10 m above plant
grade

DH 50. Set the delta-emperature, senst separation on the meteorological
tower to 50 m (197 ft -33 ft - 164 ft - 50 m)

WDVAR 888. Set the variable wind direction identifier to 888 (not used)

LWputnes 15-19 MD

Omit these input lines since the seabreeze model option is not being executed

I"Dut Lines 20-21 Valiy Data

Omit these input fines since the valley model option is not being executed

bo Ln 2 Sat of Reaegor Dec

TITL START OF RECEPTOR DECK

Input Line Set 23-xx ReWtorData I

The remaininsihput lines which provide receptor dataare fisted in Exhibit A-3

Innut Line 23A-xxA Reepftor Distances +.

DIST * Provide receptor distances (m meters) for each sector starting at 100 m
and imcreasging in100 m increments until the terrain height in all sectors
exceedas 115 m

RIDENT Set the receptor identifier to the downwind distance

Prepared by: PHaMx&ý. Reviewed by: --Tt? ba
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Input Line 23B-xxB

ISCT

IKPRT

IVALOC

HTERN

RCF

VWJTH

VSLOPB

VDIST

DESCR

0

0

0.

0.

0.

(}

*i

Receptor Data

List'iech downn dsector until the tenrain height for that sector
exce6ds 1!5 I

Set the printout contro1•ption to suppress the printout for all receptors

Set the valley location j-tifier for all receptors to indicate that each
receptor is in open terrain

Set the receptor terrn heit to the maximum terrain height between
the release point and the receptor as listed in YRC-678 (Reference 6)

Set the recirculation correction factors for all receptors to zero

Set the valley width for ll receptors to zero

Set the valley slope, for alireceptors to zero

Leave the receptor distance along the valley blank for all receptors

Set the receptor identifier to the receptor's downwind distance and
sector

Prepared by. AR f0BJ1~ Revewe Jr.~Jk Reviewed by- Zatm-
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EXHIBIT A-5

:Receptor Data

DIST' lOM

100. loom

MSc'

N

NNE

NE

ESE

SE

SSE

S

SSW

SW

sww
WSW

w

WNW

NW

NNW

N

NNE

NE

E

ESE

SE

SSE

S

SSW

.:.iiĶP T, IVAWOC HTERN 1RCF

0 0.00 0.

0 0.00 0.

0 12.19 0.

0 18.29 0.

0 18.29 0.

0 18.29 0.

0 6.10 0.

0 12.19 :0.

0 24.38 0.

o 24.38 0.

0 0.00 0.

0 12.19 0.

0 0.00 0.

0 0.00 0.

0 0.00 0.

0 0.00 0.

0 0.00 0.

0 0.00 0.

0 12.19 0.

0 18.29 0.

0 1S.29 0.

0 18.29 0.

0 12.19 0.

0 18.29 0.

0 36.58 0.

0 42.67 0.

0 42.67 0.

VWDTH VSLOPE VDIST :DSCR ...

IOOMN

100MNNE

IOOMNE

1OOMENE

100M E

100MESE

I00MSE

OOM SSE

l00M S

looM SSW

lOO0MWSW

100MW

1O0MWNW

100MNW

100MNNW

200MN

200MNNE

200MNE

200MEME

200MB

200MESE

20OM SE

200M SSR

200M S

20OMSSW

200M SW

200. 200M
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WSW

W

WNW

NW

NNW

300. 300M N

NNE

NE

E

ESE

SE

SSE

S

SSW

SW

WSW

W

WNW

NW

NNW

400. 400M N

NNE

NE

B
E

ESE

SB

KPRT

1.0'0

:0,

.0

:0

"0!

0

0o

0

"0
!0;

0'0

O0

'9

0VALOC

0

0

%0

0

:0

.0.

.0

0

o•0

0

0',

0

•0

"0.

Attahment A

HTERN ýRC NVWMDt

12.19 0 0.

00 '. 0.: o , :o:":: 0 ." ::..

A000 0 0

00Ooz0 '0',. 0 .

001. : 0i:,.

0.00 0. 0..

6.10 .,0. 0.0

18.29, 0 0.

-18.29 "OA 0-

18.29 9 Q

30.48 0. 0.

2.67. 0. O..•I'll

48.77:0 0.

:60.96 0. 0..

60:.906 0. 0.

24.38~0

0.00' 0. 0.,

0.00 0. 0.

0.00 0. 0.il

30As 0. 0.

36.58 0. 0'

30.48 0. 0

36.58 0. 0

48.77 0.

7315S 0. 0.'

VSLOOE VOIST DESCR

200M WSW

200MW

200M WNW

200MNW

200MNNW

300MN

30OMNNE

30OMNE

300M ENE

300ME

300M ESE

30OMSE

300MSSE

300MS

300M SSW

30OM SW

300MWSW

300MW

300M WNW

300MNW

30OM NNW

400MN

400MNNB

400M NE

400MENE

400ME

460M ESE

400MSB

0. ""
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EXHIBT A-5

-YRGi;8agA2

DIST RIDENT

500. soOM

ISCT KPRT IVAU)C HThN :RCF

-179.25 0.

SSW 91.44 -0.

SW-9.44 0.

Wsw- 2438 0.

W0.00 0.

W-VNWý 0.00 0.

NW 6.10 0.

tNNW 0.00 0.

N % 0.00 0.

NNE, 48.77 0.

~14E48.77 0.

"ENE 60.96 0.

S.73.115 10.

~ESE73.15 :0.

SE 103.63 0.

SSE 1s.o 0.

S 9121.92 0.

SSW. 128.02 0.

, _WSW, 24.38 ~0.

W0 0.00 0.

vjWNWý 0 .12.19-: 0.

~NW, 0 30A,. 0.

NNW 0 12.19 0.

0 0.00 0.

ANW 0 67.06~~0

14.50 73.15 0

VW1DTH VSWAPE 'VDST DESR

40GM SSE

400M S

40GM SSW

40OMSW

40GMWSW

400MW

400M WNW

400M NW

400M NNW

500MN

50OMNNE

SOOMNE

50GM ENE

f•0ME

500M ESE

500M SE

S•M SSE

500M SSW

SOOM WSW

500MW

SOOMWNW

50GM NW

S00MNNW

600MN

600MNNE

600MNE

0.

0.
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EXHIBIT A-5

SRIDET JET

E

ESE

SE

SSE

sw

WSW

W

WNW

NW

NNW

700. 700M N

NNE

NE

ENE

WSW

W

INW

NW

NNW

S00. SOOM N

NE

WSW

W

NNW

900. 900M N

NNE

KPRT IVALA ý4 IATEN .RCF

97.54 0.

128.02 0.

128.02 0.

134.11 0.

152A0 0.

121.92 0.

24.38 0.

24.38 0.

67.06 0.

85.35 0.

30.48 O.

0.00 0.

85.35 0.

97.54 0.

14631 0.

24.38 0.

67.06 0.

121.92 0.

134.11 0.

73.1S 0.

12.19 0.

109.73 0.

121.92 0.

2438 0.

8535 0.

115.83 0.

12.19 0.

121.92 0.

VVIDT.H VSLOPE VDIS" DESCR

•. 600MMENE

600ME

600M ESE

600M SE

G00M SSE

E0M SW

600M WSW

600MW

600MWNW

600MNW

600MNNW

700MN

700MNNE

700MNE

700MENE

700M WSW

700MW

700MWNW

700MNW

700MNNW

S00MN

S00MNNE

S0OMNE

0OM sw

800MW

300MNNW

900MN

900MNNE

0

0

0

0

0

0

0

0

0

0

0

0

0.

0.

~0.

~0.

0.
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ammAttachment A

DrsT RMIENT ISCT

WSW

W

NNW

1000. MOOOM N

WSW

wwW

1100. I1ooM N

WSW

1200. 1200M N

WSW

1300. 1300M N

WSW

1400. 1400M N

WSW

1500. ISOOM N .

WISW

EXHI~rI' A-5S

MPT IVALOC. UrN ~RCF,

36.59 0.

109.73 AQ

152.40 0.

12.19 0.

79.2S 0.

134.11 0.

2431 0.

109.73 0.

30A8 0.

109.73 0.

48.77 0.

109.73 0.

Isis,' 0.

109.73:0.

140.21 0.

152A0 0.

V I VSWPE VD1sT DESCR

900MWSW

90OMW

90OMNNW

IOO1MN

IOOOM WSW

1000MW

1OOMN

1OOM WSW

120OMN

120OM WSW

1300MN

1300MWSW

1400MN

1400MWSW

1500MN

ISO9M WSW
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Sb. 123456789012345G78901234567JO1l2;'34S678901234S678901234S679012345678s901234S67r09

1 1336 N-flIVAC30Mf ARIA ,IAW3

2 0 1 a 0 1..0 1 0 0 0.12 0 so
3 0.42 0.92 1.5 , t .37 3.61 8.29 10.97 14.10
4 17.23 20..1 24 .38 40.23
5 45.41 43.4 1575. " ,.07 20000. 0.
6 950. 9SO. 0.
7 (402.0.173.1.x 16X. o3.0. 6I .? 'j2We 2F3.2)

1 1 2 3 4 6 . 7 9 8 12 19 540. 90. 15. " "- ".0 5.0

10 0.447 0.356 1. "25.4 0.21 10. 50. e88.
11 _] al or 33MPOR am
1 100. •0loom
S - 0 0 0.00 .0.o 0.0 0.o 10OoN
19 am 0 0 0.1• 0.0 0.0 6.0 icoa ?
20 IM 0 0 12.19 .0". 0.0 0.00 O•OM8

21 an 0 0 1829.3 0o.0 0.0 0.0'd artM
27 "0 0 28.38 0-0 0.0 0A.0 io-0ss

19 SI 0 0 0.00 ".'. 0.0 00 lookSi

24 . 0 0 12.319 0..w 0.0 m..0 lo00m s
22 2 M 0 0 24.30 0.0 0.0 0o.A04 100 W
23 sw o0 0 0.00 0.o 0.0 0..o l0OomHWI

27 NW 0 0 0.009 0. 0.0 100M-w,
: 28 mrs. o o.1.0 0 0.00 0.0 0.0 0O.0
30 W 0 0 0.00 o0o 0.0 0.0 0mWNW
31 6N 30 0 0. 0.0 o 0.0 0.0 l2o0om N

32 MIN 0 0 121 0:0 0.0 0. oowtm
33 20430. 0 822*a0.0 0020W8
34 v 0 0 18.29 .Po ~ 0.0 '0.0D 200HMN
35 363 0 0 10.29 0.0~ 0.0 0.0 200m47383
36 us 0 0 12.19 *.00 0.0 0.0 200om 283
337 880 0 18.29 0.04 0.0 0.0 406m SEn

04 x 0 36.5 2 . 00 0.0 0020
35 MI0 0 462.6 Ed0. 0.0 0O.0D 20M ESE

40 AIR 0 0 42.6 it 0 0 0.0 1o11oi 200m4.5E4
41 an3 0 0 182.9 0:0) 0.0 0.0 :2600W SiS
42 9 0 0 06.008~ 0.0 0.0 200S

B. 439 62.10 0. 0.0 0.0 0020W114
44 Nw 0 0 0.02 7 .0. 0.0 0 ,0 200m.,W

+'.'--+•.+,+4- 1 WSW 0+,m o 1o1' o0o ." 0 o,.o o~• o,-o 106iiiO w+• • +w ..

45 6M10 0 0.00 o9 0.0 o~ o .2o 003-•
46 300. o300
47 v 0 -0 0.00 0.0 0.0 0.0 300M•N

98/01/22.11• 3 1

l.o - I

-4
poo



AVOCU- 2, (AIWOS. n2311r20 & 1, ZM1 3 CLOW OU4LO) - A3rC/rMMOl 313. INc - (MOD O0 - 03/29/94) 98/01122. lPA 2

2A " 4D .10DATA 1TA L91"

CR1- '1* 4 6 7 s,
630. 11334367980234s68312346301'2"3456"390oi3457690123456790134567s901234567o90. .. .. . . . . .- - .. . . . ... . . .. . .

48 Ina6 0 6.10 0.0 0.0
49 U2 0 0 18.29 *.od 0.0
50 Emao 0 18.29 9o0• 0.0
51 3 0 0 183.29 *1:* 0.0
52 3330 0 30.48 6.0, 0.0
53 as 0 0 42.97 0,0 0.0
54 80 0 45.77 0.0 0.0
s5 0 0 48.77 0.0 0.0
56 sm 0 o0.96 o0. 0. 0.0
57 mt 0 0 60.96 0ý0 , 0.0
so um 0 0 24.38 Vol 0.0
59 v 0 0 0.00 0.0
60 am111 0 0.00 0•0.. 0.0
61 um 0 0 0,00 0" - 0.0
62 0ng0 0 0.00 MO. 0.0
63 400.
64 x 0 0 0.00 0.0 0.0
65 A1n0 0 30.48 0.0. 0.0
66 33. 0 0 36.56 0.0 0.0
67 313 0 0 30.43 WO 0.0
68 3 0 0 36.58 0.0 . 0.0
69 to 0 0 48.77 0.0" 0.0
70 83 0 0 73.15 0.0 0.0
71 583•0 0 79.23 0".0 0.0
72 S 0 0 85.35 06.0 0.0
73 8s80 0 91.44 0.9 . 0.0
74 sW 0 0 91.44 1O00 0.0

_7- MW0 381 0.

77 Sao 0 0.00 ";O 0.0
78 m 0 0 6.10 0.0 0.0
79 o1w 0 0 0.00 .'0.0 0.0
00 500.
al I 0 0 0.00 00 0.0

82 tam30 0 48.77 "00 0.0
83 ma 0 0 48.77 0: 0 0.0
84 36 0 0 60.96 0.0 0.0
Is 3 0 0 73.15 "0.0" 0.0
36 398 0 0 73.15 "0.0 0.0
87 s5 0 0 103.63 6.0, 0.0
38 s880 0 115.38 C.0 0.0
89 a 0 0 121.92 O.0 0.0
90 881 0 0 123.02 .0%0 0.0
91 SW 0 0 115.33 .0.0 0.0
92 wSI 0 0 24.38 W 0 0.0
93 v 0 0 0.00 ,00"" 0.0
94 IWOV 0 12.19 0.0 0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

300 MUt300" 33
300H 36
300W 2
3009 a3
3003 83
3003f 883
30011 •

30011 SSW
300H 8s
3003 WSW
3003 W
300W am1
3003 w
300313 mm

4003

40011 n
4003 US
400M 31
4003 3

4003 3n400W a3
4003 883
4003 a

4003 MW6
40016 WSW
40038 "m

4003 3
400311m

SOON

SOON us
400330!6

5001 R50
50031 3

SOONsi

SOON 8•S0011 83

5003 SSWSOON s
5003 WS1
SOON v1500 ON

I

• •

°t ° "•
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"m 4 =PNU M9.A IVMO

conU 1 2 3. 4 5 6 7 3

n30. 123456738012345671901234S67l9012343673901224567890123456789012345673901234567890

98/01122. 17.0 3I

I

a

a.

33 NU 0 0 30.48
96 mm610 0 12.19
97 400.
98 N 0 0 0.00
90 ma30 0 67.06

100 MR 0 0 73.15
101 ow30 0 97.54
102 a 0 0 121.02
103 3In 0 0 128.02
104 8$ 0 0 134.11

M105 s8 0 0 152.40
106 SW 0 0 121.92
107 8WN 0 0 24.31
108 w 0 0 24.38
109 "eM 0 0 67.06
110 NK 0 0 835.35
I11 NM 0 0 30.43
112 700.
113 N 0 0 0.00
114 Nut 0 0 35.35
115 N• 0 0 97.54
116 MR 0 0 146.31
117 NSI 0 0 24.32
118 v 0 0 67.06
113 33 0 0 121.92
120 N" 0 0 1234.11
121 IM3e0 0..., 73.15
122. 3-" 00 . ,+ ,., i. .

123 N 0 0 12.19
124 a3 0 0 109.73
125 33 0 0 121.92
126 35W0 0 24.33
127 w 0 0 83.35
123 30N 0 0 115.83
129 900.
130 N 0 0 12.19
131 3 0 0 121.92
132 WSW 0 0 34.53
133 v 0 0 109.73
134 33MI 0 0 152.40
133 1000.
136 N 0 0 12.13
1237 mm30 0 79.25
123 W 0 0 134.11
139 1100.
140 N 0 0 24.38
141 WSW 0 0 109.13

Or.o 0 0.0
0.0 0.0

b.0 , 0.0
0.0 0.0
0.0 0.0
"0.0. 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
C0A 0.0
0 .0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
b.0 0.00.0 0.0
0.0 0.0

. 0.0 0.0
0.0 0.0
0.o o.o
0.0 • 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.00.0 0.0
.O 0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

S005N w
6003

6005 3I
6005 3313
600533Il
60051 363
6003N
S00N 38
4005 8m
6005333~
6005 SW
60015 WSWSOON 111

6003 w

60011 33
60011 11SOON1 wI

70031
7005 N
7005 ma1
7005 33
700H DM6
700H N1
7005 3
7005 336
7003 SW

70053

30011 1S

3003 W

s003n N

9000

30051 3
1000031

1000 N

1005100

11 100WS

0%

0.0 0.0 0.0
0.0 0.0 0.0

£
'-3

00

30

0%
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142
143
144
145
146
147

* 141
* 149

150
152
152

D1Ef3M A 123113 CLOUD d" ) - v=I /3lf3C1 no. ne - (N10 06 - 03/29/94)

2 41"..4 Wm DMa LZASINm

1 2 .3.. 4 5 4 7 e
12345978901234•57•9012345629012345676901234?6789012345674901234547?901234567S90

I.

1200. 12001
N 0 0 30.46 .b 0.0 0.0 12003 N
WSW 0 0 109.73 0..0. 0.0 0.0 12003 WSW

1300. 13004
R 0 0 48.77 . 04.0 0.0 0.0 13003N
WSW 0 0 109.73 b,0 0.0 0.0 130031 38
1400. 14003
3 0 0 85.35 .0 0.0 0.0 1400o 3
wM 0 0 109.73 •0.0 0.0 0.0 14003 1,
1500. ".. • 1soo0
3 0 0 140.21 4,W 0.0 0.0 10soo N
Isv. 0 152.40 0. 0.0 0.0 190011 mm

C...:
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i2,34S,6783912345673901234,567.89012 )4567890123456.789,0612345678901234ý56789901234567890

6/~01/22.,`

CAMD
SEQ.

2
3
4

10

12
13

19

24
1?
16

22,
22
29

744
87 1 1 0 2644:4i2'8527 4414412 7 44
87 1 1 1 36 54 54.7032 : 4!4 20:12. 54
87 1 1 2 37 45 3 2240 5 45OW 45
87 1 1 3 2 39 30-) 7333 i :39
17 114 40 74 :'43 7 1 7 74
87 1 1 5 27 4,S 1 B53 2- 4S.9i.3 43'
87 1 16 2 : '1 -#-2f.1 2-s$i. 1
37 1 1 7 44 64 • ,6132,,,oe6 ..28613 '64
87 1113677 S10 ,'61717 70,70j. ' 7'7 70
87 1 1 9 63 523 -48 315 5856 3116 58
87 1 110 21 25 16.3026 2525'-"'012: 25
87 1 Ill 29 20 .19 '1M1 262014716 20
87 1 112 17 15 17128112 154 1433. 5i
87 1 113 2. 293120222 292b24331 29
87 1 114 40 49 47 973'0 i49491Q!26 19
87 1 1L15 32 26 316 932112~~9 36
37 1 116 22 23 3031950 2328A13gU26 2
37 1 117 23 25 7126-U 13-535T.12-111 .35
87 1 113 25 40 4493 400 31'40
87 1 119 23 36 fl5433 14 36
37 1 120 21 23 :3213515 22'23o2316: 23
87 1 1211 22 234793 53 3 35
87 1 122 52 65 :!92.523 46*35 23- 65
37 1123263 71 746I1516 i7l7Z 310 '71'
87 1 2 011712111435C10 812198 15S 6 121

:.7 1 2 1.53 67 75 3023 676 1; 1,412 67.
8' 7 1 2 2 53 73 31-2424 7372 '1211-' 72,
87 1 2 3 971051063S41210598-11711 '105

4 44.162 .44- .44 113 44
05i 152 545410 54

2 45.121'4' 4 88 '45
31 39.121' 3 3'.'9 70 39
-1 74 96 74. 74' 60 '74

0 45 86< 45 45 .57 45
-2 51' 80 51 51 41 51

-10 70 65 70 70O 53~ 70
-8 58' 9,9 58 U6. 63 568
-4 253133' 25 .25 90 25
'-4 20..1'S8 20 20"102 20
0. 15 239 15 15 113 15

-1 29 2915 '294 29 147 '29
-9 49 31:3 49 49' 153 49
-7 36.364' 3'6 '36 151 36
-6 28.272 2 157 .23
-1 35.:2822 '35 35''166 '35
-2 4 .V27fi"- 40, 40' 185 40'
-2 36 47C' 36'. 36.180 .36.
-1 .23' 27f' 23 1'3 181 '23
-2 35 j i1 '35. 35 190' 35
-5 65 2S4 65' 65 .187 '65

-7- 71 286. 71' _71'194' 71'
-6 121'273 - 121. 121' 213 '121
-5 67' 274 , 6Tý 67- 230 .67
'-4 <73' 280* 7347 7239' 73'
-7 105 292 165 105~ 240 105

44, 0' :0,99`9,991
'54 0, 0999091
45. 0 , 09999
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74 0' 699991
a5 0 .0999991
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70 70 991
58 '0 25999991A
25 0 4490991"
20 0 47999991
15 0. 47999991
29 0 32999991.
49 0 25099991
36, 0, 0099991
28 . 299999
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40 0 0.' 999-991'
36' ,0., 0999.991
23""0, 0999991t
35 '0099
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:67 0" 0999991'..~7.3 0 0099991.
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mcma12w1IAomATrIbac~comaL, onmN 0

inSXS--,CRPDL81OS ,-CONTRMT~ - OTN -
HMC14A AHM-sIB -,CMMr L OPTIONf- 0
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CLIAM.NCSULiU) - TA3C/3flCg M1. INC - (ROD 06 - 03/29/941 SO)2. P!29061jiý.' I ýý' PACS 27

2

33631R or HOURLY mu= UpuI 4382i

'TOTAL man2 0? VALI asRVATZus ZTW riNPTDT

rim DItICTON f(CLOWN CUM1)433
wmi Brn txc~fnDU CUM)6 ý433306
CAILK 03823V SONS . 4
?UIMUAYUR DIPUIM '42) 387

1MItCPITA~r Off

T OTA WHIMSSR-D? S23WWIX OCCVRDkIjZS(WIM*'VyAtlD ODS)
mmTA xam333o 0?vALL3T-vii bOcCURdibk (m Lwuititw CAIJIS

(CamMNOUS-pia3Lnz Ooult

0
0

1: DEL- & .O8 S

2 . B 1224
3t. C 2043
4.. . D 20193

. . 14151
6. . 2738
7. 1035

DISTJ BUTIWO OF ý&LID N DUZRNCX O&DtVATIrIoS

lq 2320
1092

803
' 3909

* ..- 1204
S 1373

83430
SW 5207
w=W 3729

'. 1853
iW."• 1103

N .. 1291
:. 1843

TOTAL 43549
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0 a*1*.

rINITZ CLOUD "Obn c tC/3Mff .sM. INC - 1300 06 - 03120/34) 98/01/22. PA43 28

tcmTI2W00-t2L1tA8 0MO)

3A ldaM3EOROLOGICOLL DMATA **

L - VRmoJuzcY DzSTItX3ICOI oN S 0?- W No AND DiRitmom (WiND Pr30) ATHOSPHKtZC STABILITy: A

I UPS N MR x an a mS a SSE 8 S8W SW WSW v "MW mm N TOTAL
.21 .0 .0 .0 .0 .0 *q .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
.67 1.0 .0 .0 .0 3.0 A0 .0 .0 1.0 .0 .0 .0 1.0 .0 .0 .0 6.0

1.46 2.0 11.0 9.0 5.0 2.0 'b 2.0 M .0 4.0 7.0 3.0 4.0 3.0 .0 .0 4.0 65.0
2.48 6.0 9.0 3.0 1.0 5.0 '2.4.' 15. 0 32.0 80.0 118.0 241.0 34.0 26.0 6.0 3.0 7.0 650.0
4:49 5.0 5.0 .0 .0 .0 ."*. .0 1.0 15.0 13.0 128.0 67.0 8.0 2.0 1.0 .0 245.0

6.35 .0 .0 .0 .0 .0 * .0 .0 .0 .0 4.0 3.0 .0 .0 .0 .0 7.0
3.)3' .0 .0 .0 .0 .0 : .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

12.54 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
15.47 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

19.P2 .0 .0 .0 .0 .0 "0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
22.60 .0 .0 .0 .0 .0 a,0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
22.-1 .0 .0 .0 .0 .0 :0, .0 .0..0 .0 .0 .0 .0 .0 .0 .0 .0
T.M 1•.0 25.0 12.0 6.0 10.0 2 0. 17.0 42.0 100.0 138.0 376.0 168.0 38.0 10.0 4.0 11.0 973.0

yp~~~gz~u 'orBUX0 23mD PWII 1 AND: DZRACTION (WInD FROM) ATMOSPEWDC STAXILITY a 3

mP , mm, ps. VIZ a nS 8 a8 SS W VS K UN mV "m am MOOAL.
~ . 0~ 0 .0 .0 .0 .0 .0 .0 .0 .0 0

.67.20 0• 20 3.0 4,0 1.0 .0 1.0 .0 .0 .0 .0 .0 .0 .o 3.0
ii 7.0 10ý0, 50~ V.0 5.0 4.0 30ý. 2.0 7.0 11.0 5.0 9.0 4.0 3.0 6.0 2.0 14.9

2.'49 40-0 27•0• 10 6.0 4.0 I200.O 2960 46.0 66.0 95.0 187.0 132.0 43.0 32.0 21.0 25.0 778.0
4.49.35.0, 23,. 0 .. 0 0 0 1.0 7.0 15.0 109.0 32.0 22.0 8.0. 7.0 15.0 324.0
.6•91 5 '0 ..' •-..00 . 0 - 0 .0 .0. 2.0.- 4 .o . .0 .0 .0 18.0

0 ..0 o .o 2..0o .0 .0 .0 .0 .0
.0 . .0 .0.0.0 .0 .0 .0 o 0 o .0 .0 .0 .0 .0 .0

9.`2 p .0 '.0 0 .:- .0 -0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .
. 0 .0, 0- .0 .0 %0- , 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

TO.TA 0 67 0 20 0 14.0 11.0 14 S-3.0 49.0 81.0 121.0 303.0 227.0 63.0 43.0 34.0 42.0 1217.0+~~~~~3 ... .. . 2• 7..: ' :+
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"NO0rM, - " itNMC/ lc3 n3G. Nc - (NOo as - 031291/4) 95101122. PAMs 29

+•5 ,"-;NP C ?:A52& 0/ 7" 3 .; ..... U-3LA3 3f

"Sze, I33ThROWtOLOCAL VIAA

• ".o, wv DS!TRISIM ONN TMMS OF rNO•8ERm DAM I3CTIN (WIND 1M0) ANWoPNM33C STARILISTz C

S"PS. 8M 88B u 8S SM WSW W. 3 Nw Mw TO1 T -AL
.0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

.47 12.0 3.0 .0 1.0 1.0 2-0 20 .0 1.0 .0 .0 .0 .0 .0 4.0 1.0 11.0
1.26 11.0 22.0 16.0 8.0 13.0 T.,1 5.0 8.0 11.0 S.0 14.0 12.0 6.0 2.0 2.0 2.0 145.0
248 132.0 .0 93 .0 24 .0 11 .0 0 0 4.0 7:1.0 41.0 72.0 102.0 26.0 15.0 75.0 17.0 1188.0
4.4g* 154.0 105.0 1.0 .0 .0 1:0 .0 1.0 7.0 18.0 107.0 126.0 42.0 12.0 18.0 43.0 635.0

,. 16.0 16.0 .0 .0 .0 %0" 0 .0 .0 .0 2.0 10.0 .0 1.0 .0 1.0 46.0
.0 .0 .0 .0 ' 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

15.67 .0 .0 .0 .0 0 0...0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
15.02 .0 .0 .0 .0 0 .. 0..0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
12.60 .0 .0 .0 .0 0 .0. .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
22.60 .0 .0 .0 .0 .0 :.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

• 32.31 .0 .0 .0 .0 .0 '. . 0 0. .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

TMAL 314.0 233.0 41.0 20.0 27.0 29.0 26.0 58.0 91.0 138.0 385.0 305.0 123.0 52.0 66.0 111.0 2025.0

'UDUSCsuT I r " OF ~iNo-Spikzo AM DIPZCTIa IN nw1 ATMSPRMC STABILITY: 0

HURg no MIR3 3 an3 Be US3 83 8S 8 SW S 35W W No4 NWd Mw TOTAL
.21:. .2 .2 .1 .1 .0 .0" .0 .0 .0 .0 .1 .0 .0 .0 .0 .1 1.0
.67 165.0 190.0 38.0 47.0 37.0 27.0r: 28.0 32.0 29.0 45.0 54.0 44.0 34.0 24.0 2S.0 50.0 929.0

1.46 434.0 781.0 293.0 144.0 90.0 9I9.S .106.0 143.0 229.0 300.0 399.0 291.0 132.0 98.0 112.0 132.0 3783.0
2.48 1374.0 1700.0 506.0 176.0 111.0 134.0- 147.0 241.0 521.0 1091.0 1425.0 1148.0 695.0 428.0 505.0 585.0 10794.0
4.Aq 1096.0 979.0 53.0 10.0 1.0 `2. 0 2.0 1.0 12.0 139.0 441.0 662.0 214.0 98.0 137.0 295.0 4142.0

" .!15 190.0 127.0 1.0 .0 .0 0 .0 .0 .0 1.0 41.0 47.0 1.0 2.0 1.0 1 ,.:2.0 413.0 +
S ; .63'" 2.0 .0 .0 ".0 .0 0 .0 .0 .0 1.0.1.0 .0 . ,0 a•'.a .0

.0..0 : . 0 0 0 .0 .
15.4 .0 .0 .0 .0 .0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

151 .0 .0 .0~ 0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
19."92 .0 .0 .0 -. 0 .0 .'0." .0 .0 .0 .0 .0 .0 .0 .0 .0 .o :0
22.U0 .0 .0 .0 30 .0 .*0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
"32.11 .0 .0 .0 ••+ji0 .0 ".0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
"OJAl, 3261.2 3783.2 931.1 377.V 239.0 262.0. 283.0 424.0 791.0 1576.0 2361.1 2193.0 1076.0 650.0 780.0 1064.1 20072.0

.a.



;~

I

* .MOW-2 IAMBl~. DI3PSBZaI A lIZMI CLOW MDLN G)LZU - YA*C/WlT~ MW. M - (HOD 0f - 03/29/941

"..A;
"" N. 30-21M AI 9/0 VA (ci•n

91/01/22. PACE 30

SURASS OflrII)

S8AM julop3ARMoICAL ýDAA

Iv~j~qjjjm D1131303 OF wp mjgps AM~ DZUSMCHI (Vhu ION AINOSHIUZC ITASILIM 2

Nil x SUN W3 RU =23 . 1 St 3 SS 8 SWe 51 WSW w um w" a CT
.21 .0 .0 .0 .0 .0 *. 0 . 0 . 0 . 0 .0 .0 .0 .0
,47 392.0 393.0 277.0 123.0 36.0 72.0 37.0 35.0 103.0 166.0 218.0 137.0 90.0 173.0 913.0 2173.0 7321.0

132g 1126.0 2629.0 738.0 284.0 131.0 172ý0 *130.0 205.0 303.0 429.0 593.0 299.0 196. 12.a3. 290 73.
2.4$ 204.0 933.0 241.0 42.0 41.0 44.,0 41.0 9S.0 173.0 345.0 407.0 133.0 84:0 50.0 50.0 71.0 2670.0-
4-.49 41.0 47.0 5.0 .0 .0 . .0 .0 1.0 1.0 13.0 66.0 12.0 s.c 2.0 3.0 4.0 205.0
6.93 4.0 3.0 .0 1.0 .0 .0 .0 .0 .0 .0 15.0 .0 .0 .0 0 1.0 29.0
9,6 3  .0 1.0 .0 .0 .0 .0 .. 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 1.0

12354 .0 .0 .0 .0 .0 *0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
i;7 .0 .0 .0 .0 o . .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

22.90. .0 .0 .0 .0 0 o0 .0 .0 .0 .0 .0 0 .0 . .0 .0
32*.Sl .0 .0 .0 .0 0~ a. .0 .0 .0 .0 .0 .0 : .0 .0 .0 .0

io~.:1969.0 4211.0 1237.0 450:0' 303.0 293.0 '314.0 386.0 336.0 953.0 1299.0 531.0 37S.0 232.0 277.0 463.0 U14014.0

TOoM,

YiUgMsCV DISTRIDWIOR IN AND 4hp 3 ~~M DI RCTX0K m NnoW e YA)hmosv~itc STABILITYt IP

UPS x E us o 3 Rip Ue SSE a 36 3 WIN w w NW MWI TOTAL
:21 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0.

,1 7 3 ."0 1'3.0 3. 0 1.0 3 6.0 46..b 36.0 3 6.0 44.0 S7.0 37.0 3 .0 33.0 19.0 "3.0 25.0 767.0
1.26 112.0 324.0 218.0 93.0 79.0 77:,0" 92.0 78.0 33.0 141.0 128.0 38.0 53.0 26.0 44.0 47.0 1690.0
2,43 14.0 33.0 24.0 3.0 10.0 9.0 .10.0 12.0 23.0 40.0 39.0 10.0 11.0 7.0 6.0 10.0 271.0
4,49 .0 .0 .0 .0 .0 : .0 .0 .0 1.0 1.0 1.0 .0 .0 .0 .0 3.0

.0 .0, 0 .0 .0 .0 .0 .0 .0 .0 .0
0 .0 .0 4

.0 03 oý'o < .0. 0 0 . . 0 .
i2 .o .o .0 .o 0 .0 0.0 , , . 10 .0 ..-8 .. .0 1.0 .0

12..63 . o o . 0 .0o ... 0 . 0 0 .0 ýo .0 .0 .0 .0 .0 .0o
19,.b2 • ;o+•0 .0• : 6o "00 . 0o .o0 o .0' ; .0 .0 .0 .0 .0 .0 .0
SZ* C 0 *.+ ..0.. '. .0 .0 .0 0 .0 0 .0 .0 .0 .0 .0.
31".. .0 .0 .0 .0 0 . .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
TrtAL 183.0 470.0 323.0 144.0 12s.0 132:1*0' "-2 11 A. a 160.0 239.0 255.0 137.0 97.0 532.0 63.0 63.0 2731.0
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kROLUS-2- 1A2618 ~DIS133ibtl 't vmUa CLOUD PMMFAUIO TACIVWZI 6. IMC MOD 06 6 3/29194)

MPS1 NM IUPAC72D AMW 0/0: 'ThZU3 . .. ICuI

IPA=3 31

im-amL~s OMC

UA~g TUO&LoGXCAL DATA

PNUIOUOC DISTRISU OW = 3436.q 0? WNb smRDPWDR~o (Wru RN ATH09HHflIC STABILUt; a" 1 . 01 . .0 .0 .0 .0.0 .0 .0 .o .0 .0 .o .0 .0 .0._ .. 0 •s s.g+0 88" Sl SW vw.'06 W 0W OA

4 .67. 8.0 9.0 4.0 7.0 7.0. 190 1 , 17.0 19.0 17.0 20.0 16.0 6.0 .5.0 3.0 2.0 166.0
1.:6 33.0 102.0 63.0 36.0 44.0 . 530 60.0 62.0 85.0 53.0 23.0 14.0 10.0 17.0 12.0 704.02.48 6.0 13.4.10 2.0 33.0 17.0 6.0 7.0 6.0 2.0 3.0 161.04.41 .0 .0 .0 .0 .0 . g., .0 1.0 .0 .0 .0 .0 .0 .0 .0 1.0
i.95 . 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0.12.3 .0 . .0 .0 .0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0o13. .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .o .o .0 .o19.04 .0 .0 .0 .0 :0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .012.00 .0 .0 .0 .0 .00 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

32.)1 .0 .0 .0 .0 .0 .0 .o .0 .o .0 .0 .0 .0 .0 .0 .07032 47.0 124.0 73.0 53.0 54.0 51O,. . -j,0 91.0 103.0 135.0 90.0 45.0 27.0 21.0 24.0 19.0 1032.0

OV36ALZ. DISTRIBMI 312 WITH VIM oxmCw

Mpg N in 33 w363 " .m 8 sz 68 8 ssW sw ws 3 NUM N" MW TOTAL
T OA. 5677.2 8919.2 2707.1 1064.1 774.0 783. 0 866.0 1176.0 1912.0 3305.0 5069.1 3656.0 1605.0 100.0 1233.0 1797.1 42064.0
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91/0112 2. FAG9 '32- YAC/3fT3CH fU. INC - (HO 0f - 03/29/90 1012)PAE3

mmmu~NIovs-33L3A8 0PToS2

S. ~SABIL12V-310tPROM 3W3C?1Y3'kNOW SPENDS AT GROUND L3VM HINS3C2

3813193 8?ABIIll A MSX1M 2?? VthZIiI C STABILITY 0 STASILMT 3

.21 2j160•o i 01 2 100Vo01 2;jl.zlb,-i. 2.10oou-o0 2.1oo3-01

.67 T.897301' S 1453-014 .8.123I0 8.12 7.8693-o1 7.9623-01
1.26 1.2 00 1 030 uaoo 1.2583.00 1.1723.00
2.46 2.5347.00 2. 53.2s 00 " .s*00S66 2.3793100 2.0859300
4.04 3.7098300 430531.00 •t3.70 00 4.15731*00 4.0943.00
6.95 5•.8629+,00 -6.2033+06. -6A:085z.00 6.2868900 6.7313.00

9.43:! 9 .57+0 3.02~*0 "."9 2+00, 1.5423+¢00 8.98)2g+00

S"" 139.02 ,.90201 1 5023.01 1.. 90219401,0 1.9023.01 1.9023.01
22.60 .2.260..01 2.2602+01, .--. 2160k01 2.2603.01 2.2603.01
32 31 3.2)13.01 3.3183.01 "". 3.23 1 ÷01 3.2319+01 3.2313+01

3.0663-01 3.0662-01 - 3,666-01 3.0663-01 4.4753-01

1.9132.00 1.9123.00 1.9103+00 1.8519+00 2.4978.00
2ý8 3.7043.00 3.7273.~0o0 . :.3.7082+00 3.4733.00 4.4433.00
-:9 5.8173.00 5.92430 + s 1:03 89+00 6.0693.00 8.7023.00
6.3 3.5572+00 9.0563.00 .- 9.0299+00 9.1793.00 1.3323.016.3 1.4063.01 1.4063+01 .1.4063+01 1.2473.01 1.9153.01

•l o .
-,2 67 2 0

67 Z . °*1 20". 1

15.6 2.2873.01 2.208730 *.I01 872.27301 ~'3.3383.01L
13.02 2.7771.01 2.7773+01 . L.7773+01 2.7773.01 4.0533.01l
22.60 3.8291301 3.2383.01 3.2983.01 3.2383.01 4.8153.01
.32.31 4.7163+01 4.7163.01 4.7163.01 4.7163.01 6.0848+01

IL.,

STABILITY P

2.1003-01
8. 0033-01
1.1SS3*00
1.974X.00
4.2913*00
6. 3503.00
•. 6303.00
1.2543.01
1. 5671+01
1. 9023.01
2.2603.01
3.2313.01

STABILITY P

4.4753-01
1.7063.00
2.4623.00
4.2063*00
9. 1443+00
1.41+3.01
2.052.+01
2.6712301'
3.3383.01
4.0533401
4.8153+01
6.8843+01

STABILIZTY

2.1003-01
8.181Z-01
1.1933+00
1.9333.00
3.5763.00
6.9503.00
P.6303+00
1.2543#01
1.5673.01
1.3023.01
2.260O.01
3.2313.01

STABILITY 0

4.4753-01
1. 743E+00
2.5423+00
4.163z3.00
7.6203+00
1.4813.01
2.0523.01
2.6713.01
3.3383.01
4.05334.01
4.8153+01
6. 8849301

A'



00) -I Cfl 1012SS INC - £300 06 - 03123911#41122 P~t3
f

na~l3

*t An 0/0 VXAM3 (Can' Im0 -33LflM 0flZTI

pwihwm6 IIt ?~3 et I ES lo.neLviam, IsSUED LV3Lg 0-l-aux MOBS)

Vitus) sm ,m A aYJammr a

* 21 .0003.00 .0003.00 .09020O0
.97 .0003.00 .0003.0 •000300

1.26 .0002+00 1.310o-01 .. 1t-Ol
2."1 1.3002-01 1 .93"1-O1 1.""1Z•S~lO

6.4.45 1.5J1 7.4853-01 7v 4312-01
1. 00032 * ~ 300

3.3 1.0003.00 1.000m,00 1.0003+00
13.54 1.0003.00 1.0003.0 1.003+00
Is:m 1.0003+00 1.0003O0 1!:QoozfOo
M.1302 1.000#00 1.0008300 t.. 0oo00o 0

.-22.40 1.0003+00 1.000o+00 1.0003.00
-3: "'

gYA&3tLtYV 1t

. 0001+00

. 0003200

.0003.00
1.1873-01
1.3623-01
7.732"-01
1.000+00
1.0303.00
1.0003+00
1.000.00
1.0003.00
1.0003.00

0*1.mm.- -
.0003.00
.000+.00

4.7722-02
1.5322-01
4.7422-01
1.0003.00
1.0002.00
1.0003.00
1.0003+00
1.000%00
1.0003+00
1.0003*00

.0003.00

.0001300
4.4153-0o
1.3033-01
7.6433-01
1.0002.00
1.0003.00
1.0003+00
1.0003o00
1.0001300
1.000+00
1.0003+00

STABILITY a

.0003.00

.0003.00
5.2243-02
1.4873-01
4.0326-01
1.0003.00
1.0002400
1.0002.00
1.0003*00
1.0003.00
1.0003.00
1.0003.00
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D1838311 PIIY3eL~D~~3Lm) - A3CUffIM3. DE- (30O 06f 03/29/94) 91/01/22. FAO= 34

Mal 83-DiNACMS AUR 0/0 VAWUt

SIOMM310-AWM3 331COMMON3 PPM (Z/1 (Ru. Go=0 1.*111 "00J

(cMft2I0S-33.RAS3 0mIUI

via-m

It
SKS
83
g3

Sm

NWS

140

..'c x
1011 2I003 YOU

1.4113-08 7.26,013-09 b.147•-09
2.9333-0 1.4161-0" .141S31-08
6.0042-08 3.1919-08. -. 43*2-00
4.46611-0 2.5073-0i . 1.i123-0i
1.1913-08 9.7772-009 . ;I(0803-09
1.039_-08 5.2292- 1 4.4013-09
1.1614-031 S. 6773-09 ..:4":i.-09
1.7303-08 3.0081-09- .: A 04149
7.190O3-01 8253-03 *J ".23-03
I.2I03-0 4.3343-08 -$.9613-01
1.6503-08 8.6913-09 " 5072O49
5.3463-09 2.4153-09 "S.2553-09
3.7991-09 1.7403-0s 1"1813-09
4.1673-09 1.9123-0o "1.2373-09
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4 BA4A-140 1.03106 7.931-06 4.481-07
44 Zwo6 -

47 C s 4.021-06 1.26"4 IL641.06 1352.4 - 1.311..W 127E-06 1.11-.07
4 00430 2.201- 1.1SE-05 1.061E.05 1.715E4 S'7E-1 4.39E106 9.612-06

FE-G 3.42E-07 .97-E07 1.6614E6 -
CR-.1 - S5E8.06 1461M -

61 ZR.-N- 143E-0 - 131-07 9.061-07 - 1.7TE-06 44E-OS
CE-141 . . . . 5,0647 - 7.9-0

53 C.-144 - . 4.02E-07.
4 88-124 ...

MN-d 1.4045 1.26-01 9.61146 5571-06 4.49606 9.1E-06 1761-07 7.0"1-0?
AG-66 110. -8116E-07 •
7 6-75 hOOO10 0001.00 O.00 0001.0 0001.00- 0001.OO0E-
M04041

63 M & -M - &3-61 RU-103 - . - - 1971.07 - 9.63E1O6

60 -125 1.40E-0 4.001E6 Z60O6 1501-06 4.52E46 -

61 TE-132 1.5615

63
64 N0ENTFIE--

W.-3 7.00.o 1.471MOo 10m+700 537-.00 5.13E.00 145.00. 526+oo 0 1.00*01

-I ':++;~ ~ ~ ~ ~ ~ ~~~... ..'"t' ..i ..+ ..:: ..i~• .i:z • + . '• ...... . .....
71 ToW 111'~e 16-04) 5.32E4M . 151104:.6 ,:,.721E-0 7.0l4• 1.41W

-. .......... :411111 ,- - 12,
, +:,+,. +, ,,N • . M+



• :T. J u I v.

113ýRDOULD m i

1 OIONUUO .196?(] 1986+• 1999 1990 199
16 IFISSION OAkSt

.17' I05 7.72E.00 4106.*00 1 05.00D 512E6.0 '14W206
18 R0-85U 418.00 * 1.94E.00 I119E-00 1.0062400 18424006
1 KRI-47 3.99E.00 106600 .31 400i 1.22E6.00 '1.64E+00

2 KR.8 618.E+00 3516.00 207.00 ' 20126.0 2 37E.00
21 XE-1133 2.20E+02 I02.02# 44Wil01 1666.01 1.206*02

22 XE-135 6.236-01 .3,9E-.01 2f 6501 23312-01 i37i0
13 xE.135m 6.31601 4.75•6.0 42.01 16 01 4066.01't•
24:. -1136 2.47.0M 1E0-01 780 1. +7236+-0
26, XE-133M 4266.00 2.072400 9.96E-01 ~4,20E-01 2.14E-00, -26 A-37 6.20-01 7.1161 1662-01 "7iE-02 30

AR-41 1.33E600 1.E.01 1.12E,400 6,52E-1 5.41E-01
2 C 014 1.326.00 1416.01 2.07E-01 1.75E4 00 1.74E,ýb0
29 E.131M 4.12E.00 110.l0E0 1,97201 .2.W601 96806.01

Rb-S 0006+. o 0.00E+00 M +000 000 0006.00 00o6.00

UNIDENTIFIED . . . . 006.+00

'734- ...DINES. ...
36l 4-13"1 6.6-5 042-0 87-05 ~1.34E-,04 2.03E-05
30 1.,t•3E35 .61E-06;,+ 620E-06$ 1.14645 2.4,6-0'37 .3.,.135+ 130647 7.7960 1.496-06

3f III. PARTICUATE

4t, SR-aS 506E-0S 7
SR4.0 - 7.ME4-0

'843 CS-134 9.46E.07 2.61M-06 616-07 1.75E-07 -
C8-137 2.24E.-6 1.50E-06 3.57E.0 1.94E.0W 532E.07 1.E.-745 AL4A-IIO .9.82.07 1.066-06

.47 64X1086 . ---. 204 14.6
C8 0406 9360 E 1120645 13416-0M 1145 t1448 0N-IS - tIEO&2W45 1 -17

CR-S1 ,1E.0S 2.2I645 4-I•-07
71 -4 .N&4 1.91E64 8.071-06 .iM0-047

2 -141 4.151.6 1.271-:6
63 CC-144 1.4MM06

64 -124 assm.06
66 MN-54 1M607 126 293Mo 2.01M6
AG-110M 1251E.07

S7 6E-75 00.0 000E.00 000..00 0 ..00 '0. .X .00 .,. 0.0.

'69- RLL103 2.74E46
86. -4-125 

-

119 ....... ::• + + .

JOW~~ -bW'+•0! 1716+020 2.g54M-J2Ef0:'-4.44

647.'. • ... .TFI6D -

.6.+ 5' >4i+-.M
.46.0 0

'~

'A'~~ ~



0 A A i I C I D | E FI G 1H I I I J

10
11
12
13
14

Is

Is

20
21
22
23
24
25
26

21
30
31
32
33
34
35
36
37
33
3'
40
41
42
43

44
48

47

91

93

e4

15586

YRC-I.iSREV. 0

RELEASED ACTIVITY DECAYED TO 01101,M

KR-85
KR-05M
KR-8?
KR-OS

XE-133
XE-135M
XE.135M

XE-133M
AR47
AR-41
C-14
XE-13lM
Rb-W

Y, to 1996

6.440E-02
1.381E603
4.797E*03
2.178E600
kS4.84601
&633E+02
2.322E.04
2.5676E.4
1.1206.02
7.233E60
3.3206.00

1.210E.04
2.117E201
2.061E+04

37
1900

1.626.05
0.0006.00
0.00E*00

0O.00ED00

0.00QE*00
0.000E.00

O.000E*00
0.000E00
0.006E#00

06000E.00
1.7541-05

O.OXE+000
0.000E÷00

3,.

5 437E-05
0.0006.00O.000:F.*OD
O0000E.00

0000D.00
O.00O.E*0
0.0006.0

O.000.E00
00006.00
GLOOOE+0O

O.00.*00
0.000.E00

0.0006.00

.000.E00

0.000E.00
O000.E*00

0.0006-.00

35
1962

6622E-01
O.O000E00

.000.E*00
0.000*600
O.000.E00

O.000E.00
0.000E400O.OO0E+W00.0006.0
O.COOO-#0

0.000EO00
6.201601

0.000E00

O.006E.00
O.000E.00
0.000E.00

34
1963

2.402E-01
0.0006E0

.0006E.00
0.OOE600
G0.0OC00
0.000E*.00

OOOE,00
O.000--00
C0000.E00
0.006E.O0

0.000E.00
2.137E.01
0.00C0600
.0006-.00

.OOOE00
0.000E600
G0C.0E.00

WRED

It. WINES
1-131
M.33
1-135

3141E+01
2.921E*02
9.0696E02

O.000E600
0.000=.00
0.000E+00

33
1964

3.541E.02
0.0006.00

00006.E00
.006E,00

0.0006.00
G0.00000
0.0006.00
O.OODE-OW

0.0006.00

2.953.-02
G0000600
0.000E.00

0.0006.00

0.0006,00
O.000.E00

1.4716-77

O.O6E6O.

0.0006.00
O.2696.00
0.0006.'000.0006.00
O.0006.00

O.000+0O

0.0006.00

0.000C-.00
0.000-.00
0.0006.00

0.000.E00

0.00012.00

0.0006.00

32
19655

4.776E-02
0.0006.00

0.OOOE00
0.0006E00

O.OWE*-.O0.000•900
0.0001240

3.OOOE.•
0.0006.00

0.0006.00.0006.,00
3.736E.02
0.O00E*

A000E*00

2.716E-75
1.161E-05

0.0006.00
1.11ME.-0

0.0006.•00
0.000E.00
0.000C.00

O.00OO6.0

O.0006.00
.000E*00
7.16.-17

0.000.E00

G0000-,00
O.000E*00

0.000E÷00
.000E*00

0.0006-.00

31
l966

9.316E.02
0.CXX2600
O.OOOE000.0006--0O
QLOOOE*OO

G0006.00
G00006.O0
0.000EO0

0.000E.00
G.000E*00
0.00.E*0

0.0006.00
llOOOE-#O0

O.000E.00
0.0005E00

0.000E*00

O.0006.00

7.2620-73
2.1756-05

2.245E.04
O.000.E00
0.0006.00
0.000E6.00

7.66SE47

0.000E.00G0000-.00

0O.00.E00
2.1446-16

0.000.E00
G00006-00
O.0006.00
G.0006.00
0.0006"000.0006.00

3D
1967

9.727E-02
0 000E.00
0.000600
O.O0E000

Q00OOE600
0.000E#00(I0000600
O.000E.00

.000E.00OLOMC*00

0.006E-.2

O000.£-00

O.000E*000.0006.,00O.OO:E+.OD
0 0006.00

1.008.-70
2.180E-05

O.O00E0
2.249E40

0.0006.00
0.0006.00

6.5686.07
0.000E9008,•OO.O7

O.0006E00
O.000E*00
0.0006.00
(0LOO0

A47ME-16
O0006.00
&0000-.00
0.0006.00
0.000E.00
0.0006.00.0006.0

III. PARTICULATES

GR-SO
CS-134

SA-LA-140
ZN-05

cooW
FE416
CR-51
ZR449.9
CE-141
CE-144
S&.124
MN.54
AO-110M
SE-75
M041
Ru-,10
SS-125
TEZ-132

4.184E.00
2.39M6E2
3.305E.01

2.205E-02
1.5106.02

1.0•9E+00
3.54ME600
1.31SE-01

5626E.00
0106.E00
36656.00
7.783E*00

&002E.414.2066.00

1.001E.00
2.103E00
0.123E.01

7.790E.01

1.921E6.g
0.000E.00

5.024E-12

o.oomc-w0.000E*00
0.000E.00
8.96-611

0.000E.000
0.0060
0.0006.0

1117E.22

G000E6.0

.0006E.00
C00006.00

00006,00

6.796-87 1,4676-69 7;286E-79
1.553E-0 1.817E-04 I.329E-05
000.C-00 0.000E00 1000013•0

1.612E-11 1.803E607 6.8646.08
0.0006-.00 0W.00 0 0.000.E00
0.0006E0. 0.0006.00 .0006.00

.0006.00 0.0006.0 0 EE00000
12026.10 4.1736.0- 1.619E.6

0.0006.00 0000.00E 0O006.-00
0,.0006.00 0.0006.0000.•000600
0.006.00 O.O06.00E, .0006.00
0.000E600 0.000.0 00006.00

0.0006.00 0.000.0 0 C000
0.0006500 0C-006.0 C00060
4.152E.21 1.085-6.1 M.3115-17

0.0006.00 0.0006•00 .00006.0

0.000C600 0.0006C-• ; O.00 00
0.0006400 0.000.0 0,00060E0

&022E02 1.009E#00 2.114E600 2.236"E60 2.366.00 2.500.3--0 2.647E600 1.92SE600 2.796E600



PaPA N

Yo to low 29 28 271 26 W0- Decayed
wrclide Lafbm 16 1969 1970 1971 to 966
lica 6.4406.02 2.926.02 1.976E.01 .4=•9 6.701E.01 2.916E.00
KR4.5M 1.361E4M o.00064O00.0006E.0 o.00W0000 0006,#00 0.006Eo00
(q.87 4.797E*03 0.000e*00 O00006E0 0.00W-00 0.000600 O.O006.0
KR-aG 2.178E603 0.0006E-0 00006E.0 0.00M0600 00*006.0 O.O006.00

XE;133 4.04-.E01 0.00000 0.00C-060 LO.00000 0006.O00O 0.0000E
* 3 6.03E602 .00006E00 .00006C00 0000600 0.006E+00 .000DE600
+E--13.M 2.3226.04 000.00 0.006.o00 0o.00.M00 0006.00 0.0006.00o

.138. 2.67E*04 O.006E*00 00006E00 O0000*600 O.O000.00 0.000E+00
xE.I33M 1.120E+02 0006*00 0G00E0600 00006E00 00006.00 0.0016
AR+.37 7-233E6.0 O.0006-00 0.0006.00 00006.00 0.00)06.0 O.000*00
AR•41 3.320-03 0O.00600 000.00 00006.00 •00006.E0 0.000E00
.C-14 1.210E-04 1.ro6-02 1.197E-01 4.78141O 15646E01 2.017E+00

.'13tM 2.117.E01 O000E*00 0006 .0 0000E.00 O,000C--00 0.0006.00
4".a 2.061EO4 O0006E00 00E000 00000E* O.0004E*0 O.0006.00

SUNENTIFIED

1-131 11416.01 0.0006.00 G00006.00 0.0006.00 0.0006.00 00006.*00

1-133 2.921E*02 0.00600 0.000600 00006.00 0.600 0.0006E00
1-135 9.069E*02 0000 O.000.E00 O.000E*00 O.OOE600 0.0005+00

IILORT1CLAATES

SR-w 4.96E*00 4.227E-0 2.9606-0 2.3116.E4 2.516641 2.53g641
SO9;0 2.3966-02 122GE-6. 4.090.06 1.6746.04 1.278.0 6.514E-04

CS-134i. &365E-01 O.O00E.00 0.00060E 0000.E00 .0000E+00 O006.00
CS-1.37. 2.295602 6.415E-09 42066.0 1.7219M0 1.3136.07 67206.0?
BA.L!.14 1.5106E+0 O.OE6400 O.O600 0 E 0 O.O 00-W 00.0E0W O.O000+40
ZN-O 1.03GEO60 00006.0 00006E00 00.DDE00 .000E.O0 D00006.00
Co- .15466.00 0000-600 0.000640 @000-O60 O.00. 0 -0006#00
Co00 1.318E61 2.731E-07 1.905-E 9.107M.6 7.745E60 2.717M45

FE-S 5.626.00 0006.00 0.0006.0 00006.00 0.0006.00 00006.0
,CR.I 61076.00 00006.00 00006.00 00006.00 0000600 00006.00
ZR-NB-9 LS 0 85•600 00006.00 O000.E+00 0000600 0000.E00 00006E00
CE-14•g 7.783100 000 00006 O.OC-W00 0000O600 00006.00 0000E+6.
CE-144 .9006E01 ao o C00006.00 M 0000600 l0006E*0 0.O0OE+00
80124. 42066.o0 00006400 000o6.oo 0OOE+00 o00.00 0ooo0oo6
MN-54, .E-O1 4.006.E-16 &326E-15 &232C-14 8.7566-14 1.474E-13

G-75M 2.126.O0 I 0000640 00006.00 O.000-0 00 00006.00 00006.00
110.99 9123E-01 0000640D 00006.00 00006.00 00E0064 00E0060
R""103' 3616.00 O0000E00 00006.00 00006.00 ,000-+640 O.0006.0
SEI-12 .5 2.53O6.0 @0006.00 00006.00 00006.0 OW6.00 00006.00
YE-132 7.7906.01 00006.00 00006.00 00006.00 0000640M 00006.00

t6622E-02 1.5756.0 2.0983600 1.9756.0 9.45GE.01 2.5176-01
YimuIs.umz. ait. o I 1

I:+
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10  ANNUAL RELEASED ACTIVITY DECAYED TO 01/1/98
11 YEAR 1972 liz.1 1974..: 975 %976 1977- ¶ l978
,12 ym to 188 25 2.1 23 22 21 20 19

.14 tuctiw*d Li4fit
15 (R45, 6.4416-02 3.353E-01 5442E-02 3372E.01 .577E.01 13.36O- 3.592E-01 2.231E*00
16 KRO m 1.3081E*03 0.000.E00 .0000E600 0.000E00 O000E060 0.0006.00 0.000.E00 0.000E*00
A7 K 4.7, 7E*03 0.000E.00 0,000-00 0.000 0 0.0006-0 0O.0E+00 0.OooE-00 O0.0 -00
ý1 xR• 2.178E+03 0.006.0 0000 6.00 0.000#0 0•0006.#00 0.0006.00 0.0005.00 0,0006D00

.S XE-133 4.104E1.1 O.0006.00 .O0005.E* .0006.00. 0.000E'0 "O.000.00 O.000E600 .000E*00
20 XE435; 6.63&1=02 O.00000 O.00*00 O.000E*00 00006.00 O.0006.00 0.000E*00 O000E+00
21 XS-135M 2.322E'04 O.000E00 0000E.00 O.O00Eoo O.0006.O0 0.0.00E00 0.oo0006 0oo000.0
22: EX138 2.567=+04 0.000E00 00006.00 0.000E*00 0.0006E00 0.000E600 .000.C-00 0006.00E
23 XE-'13m 1.120E.02 o000.00 o.oo0 .o00 .O .+00 000.o00 o.o000.00 0.0006.0o 0.0006.00
24 AR.37 7.2330 1.08-78 2.690E-77 2.823M-73 4.176-70 4.1E-47 1.407E43 1.171E.40
:25 AR.;4 13206E+ O.0006 .00 *0 0.000600. 0.0006E00 O.O00E+00 0.0006.00 ]00006.0

.28 cW 1.210E.04 9.755E-01 1.9436.01 5.25K-41 1.573.E00 1.296.01 2.369E.01 3.3016E01
'27. MI•3,m In 1117&01 0X.0E006. 9.726-223 7.i36-214 OGO 06. 2.9241-5195 &I8 E,6 5 1.570E-174

23 RR 2.081E+04 0.0006+.0 0.WOE6OC 0.006O.00 • 0 00 0.E00 0.000640 .0006E.00 0.0006+00

33 1-131 3.141E501 .0000E.00 00006.00 E0.0006.00 1.310E-33 8&751E-292 7.4136-278" 1.034E.263
4 1-133 2.921E502 0 00006.0000.D+00 00.001D'O 0006E+40 0.0006.00 O.0006.00

35 1-135 9.069E0 0000.01)00 0.000*00 00006.*00 &.).00( ) O.0D"006 0.0006.00 0000*.00

,36Z
17,

38 SR489 .4:9645. 600 0~E-460 01.o ooO0 .2 .s3 E* 0.006.0 0.06.0 23085-48

4 Sit-S 2.396-02 37M46- 295.0 8 6e45. 3.979 4.15307 1.7106-06 9.657,-0. 1.7m0o+0
+4.1 C13s4 33•6-0 00006.00 -",2446-E. ' It ,1624EM0 +I + 3.6.i0 &OW?1 1.374E.10 4.077E-.•

42 &1S43? 2 2956-02 .1 8•M,0 2, 07 1 7 7Y9, E 6774 ',4132ý.6.6 2.1506-07 4.4996-M7 1.,74,,-.
43 A-LA-140 i,510E-6.2* 00005oE.00'-",0~~,, 0 ,000E.00, 30.0006.00 00006.00 0.000640W 0.000640

.:ZN-M 1.0EI.+00 •000E400', 1 0E0, O,46E1'O 11=.8

43546+00 i0E6-4' 60.9 1 3075 4.4206E- 4.92.E-35

tDO 7.am4 .. ,o o'-,3.6W-9,1 1r=3
44r 6Dw 1.318E.01- .34ii &WEM .1506 102.4~ I77 4 690-0 1.576E.0 1.9785.06

1.m1B.,04 1,052E-04 4.li,-1

'oo47, -FE-5, 80151E%% 4.5666--6 307o5-2
48- CR-51 9 107E.00 00005.00 0000E.0oo 5.385E-95,1?'2.2s3E-9O; 1.G60-89 0.000640 1.261E.80
48_ ZR-NB-95 3665600 0.0006.00 00 0006.E00 2.9195-45. 3,044E-41 15M6-43 5.655E41 1.074549

6 E-1~.41 1.783E-00 I00006.00 00006E.00D .0000640 0,00oE40 00006.00 5.397E-75 0.0006.00
CE-144 e ,g62-01 0.0006.00 0000o.0 oooE6'0 0.o6.00 00006.00 1.4796-14 &408oC-14

82 SB-124 4.206E-00 00OE006 .00 0000.00, 3 952E49 4.2156-45 7.6396-46 0.0006.0 M00015.00
&3 MN_54 8.063.01 156606.-14 1.400E-13 3391E-12 ,8.10E162 2.291E-14 0.000640 4.9496-13
,'64 AG 101. 1.001E.00, 000M0600 316076-5 l.3 r-+o sMI45~1s .356E'-16 7.5766-16 1.561C-15
45 SE.75 26r 8,0421t . 006 0.0006.00 i.0006.00

ISO MO0.99 91236-.01 0.0006.00 000.OOEW,,CE00 .j 0.000E+M 0.OM+ 0.000540 0.00060
6' RU.IO3' OL351E. 0000. 0 00 O4O ME006.0. 0,000tý00" a00006000 I .060 0.004 0.0+ GOOW COC0060

60 76132 : Um.i ~ aa~a~ x.m oo, & c 0 o .0006.00 0.000640 0.0&0060

W3~i 144 5.92502 2.166640a 2.17$E+00 1.0585.00 &.675E.01 .2056-01 1.0511200 9.941E601
62OMA mauw m m I



6

8

12
13
14
1s

17
is
19
•2•0
21
22
23
24
25

'--246

2T
27

29
30
31.
32
33

3:44

36
36
37
38
39
40
41
42
43

44
45

47
48
49
so
61
62
53
64

66
67

69

f61
62
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YEAR 1979 I.A0 91 1962
YM to19 lo 6 17 I6i 15

1963 19648C.. IM
14 13 12

NUCKJ
KR-85

KR-87m

XE-i33
XE-135

XE-1 35M
XE-138

XE-133Mi
AR-37
AR-41
C-14

XE.131m
RD-88

Lambda
&440E.02
1.381E503
4.797E.03
2.17K-4.-0
4.6045-01
6.33E*02

2.322E+04
2.5676.04
1,120E#02
?.233E+00
3.320E+03
1.2106.04

2.117E*.1
2.061E+04

14131 3 141F*01
1-133 2 9215E02
1-135 9,0695.02

.140E.01
G0000-.00

O.000E*00
0000.E00

O00005.00

0.0005.00

A0OOE.00
0.0005.00

1224E567
0.000E+00
2.075E.01

1.0336.165,

5.0186.250
O.(OE00
00(0)E.00

3.3185E46
1.362E-07
1.153E-6
5227E-06
00005.00
OLO•OE*00
7.061E.34
2.052E.06
16•3,E-1

O.0005.00
1.485E-37

0.O00E+00
LO000E+00

0.000E+00

1,616E.11
O.000-.0
O.00.E00

0,000E.00

O.00E*00
O.000E*00

4. 104E.01
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40 CO80__05_ .80710 4.0-0 IE405 4.188E166 t3EZ 3 ___

A3 R-B9 ___ ____ 7-0.' .03E 64 - .4iE-0 ____

SBý C-12 'W0. - 2.6E0 .Ei570105'1.9E-a5 a59'E-03
471 MN-5 ___ 84E01OO-512E05 9j 1A2EEZ04 I.92E&04____

~42 CR-751 -1.8~'2 2E-06 9.289E-04 9. . 012E- IN

431 ZRU-10 -. 7'7 ,'10E :
42 SB-125 ____

53: TIC-132 -

4T JH-3'' 143-1"' 5-4E01 1.-04E-051,627E¶.04 1;.9E.-04 ~



jq~3-• • . . .. .

A A B C D IE
172 fn•kee"e' Atomic ElectricCo 1 L . ;::j
171 Total Continuous 4 Batch Releases(Cnies)

LXK~i H A-
178

66A-i 7-- f -

~174,` __1._____ (tiWeG76-80.WVK3,
S~ -

~176~ -

f

~176~ ____1___ 9761 T MUtlI TotWA~t:1
177T k FISSION "GASES i 2~ 3 ~ ~ ~ ~ ib~oi

179 KR-851- 1,36E-03 2.46E;102 3.31 E-02 1 .58E-02 7.49E-.02,____
180 MO-8M 9M0OE-O3 5.80OE 02L 9.37E-02 ý937E-02 - 0256.1' __

11 K-7____437Th- 035bE~2A1E0-.37-E-02 1 .6615-0Y,
182 KR~8 122E02 i.25- iC2E41 :13E0~3E-01 ____

183& XEi3 "'E0 ~5400 8,96E4:00 ~6153E0 -4I+1____
184' X-3 1.38E--61 5,27E601. 1~4E0 12E 01 L AE0 ___

18AX.354 1.36E-01 1.19E-01' 3.86E-01 "5.59E-01 .1.Z21E+0
18Z&.13 2.46IE-03 8`62E-03 9.:8 3E- -04, A.38E-02 -2.S9E4-02 __

188 ..37 ___ 873-2'15-TS O1 8.04E-03 '-2681-42 4834-61__
189 - AR4-Al _____ 065IEi2 5428-40Z 15.6E-0, J9;27&E-02 ;.W!E-01 ____

190 '1.2E0 1:1EOt 1,'4.06E-03 25.60E-0 .3 1:2E0 .___

19tX-13M____ -- _ ___ 3.47E-02 '3.47E-02___
119 Rb-881 __ _-49E02 .15 01 5. -01' 4.9,4E-01~ 1.25E4-00____
193. -

194 VNIDENTI FIED___ ____ ________

f-95 ________ 
.1E0

196 11I. 1IODINES -_____ __ ____

197 1-131 1 ____i0E0 3-51.4-6I.29E-05 Z55E-05

198 1-1331 ___ 1 .24E-05 620E506, 4-.35E,061 2.58E405 4.84E-05 ____

~199, 1-1354 ______35E&05 :B03E-.06 (3',7AS3E0 2i97E-05 64~26,05 ____

2 0 1 I. PARTICUL1ATES ___ ___ ___ ____ ___

202: ~____ _ _ _ _ _ _ _ _ _ _ _ _ __

203 SR-89 ----- ____

204 1SR-gO Z ~ 83&~08 L, '21 IE-08 ___

1205 CS71 34U___ : -" 4.266-,071 :.3'20E-08 *.`58E- L07~ ___

206 C-137 ____ :7-0 T.OE&07. '2l-58E-07 4"M664-7
' 207 `BA..tA4,,40'-' _ _ _ _ _

208. Z. 4-6 _ _ _ _ _ _ ----

209 0O-58 '6.47E-07 3.1OE4!07L 6.14E,!07 2.47E-07 1.82E-06 _

210 _co-6o 3.OE-06 1.84E;06 i4.31 E-06 1-.93E-07 9i44E-08
211 FE-591ZI1 9.410 g~E-:08 1. 18E-06' 4.19E-07 1187E-06

¼2112; -,:CR-51 -, --. 7.78E-07: 1, i46E-06, I2,24E-D6
-213ý7 :xZR-.NB-95 -- 45E0' I - 4:54Eý0
214 TCE-141 ___ ___

S215 'CE-l 44 - ----

~216> ~SB-124 - 8.35E-08 - 9,1-3E-08 14.75E-07
~217~< MN~54162E-08 ___'-~5.10&-07, ý- 5A46E-07

7218 "-L :L<,AG-110M ____ ___ ____ 38E071 1709E08- ~ 5E
~921 9> : E7 7I - __

K 220O,- ý,W 0-~9 9 _______ __

221'¼ RU-103____ -- ___

222 SB-125 - _ _ _ _ _ _ _ _ _ _ _ _ _

-. 223'.~ :UNIDENTIFIED ---- 
- _ _ _ _ -

~225~ ~______ _______ 1.75E-05,
226-3 j-S.5.7E -02j ý4`74IE-O 01 926E!01l "5.63IE-0,1 20E0 ___



A J I K I L M N 0 P Q R
172 Yankee Atomic Electric Co -4- YRC-1178 -

173 Total Continuous + Batch Reles_ (Cties Page A-18
174 Mre G76-80.WK3
175
176 1977 Total All Total Act
177 I. FISSION GASES 1 2 3 4 Releases Cib group
178 IZ 1__ - - ___ ______ __ _ Cl
179 KR-85 8.28E-02 1.03E+00 1.46E-02 1.75E-01 1.30E÷00
180 KR-85M 1.33E-01 1.09E-01 1.03E-01 7.01E-01 1.05E+00
181 KR-87 7.47E-02 9.51E-02 6.16E-02 2.79E-01 5.10E-01
182 KR-88 I .83E-01 1.41E-01 1.48E-01 9.26E-01 1.40E+00
183 XE-133 1.08E+01 1.87E.+01 6.01E+00 6.25E+01 9.78E+01
184 XE-135 1.84E+00 1.41E+00 1.54E+00 8.90E+00 1.37E+01
115 XE-135M 8.37E-01 5.44E-01 1.09E+00 2.20E+00, 4.67E÷00
186 XE-138 8.64E-03 2.405-02 1.15E-03 2.43E-02 5.81E-02_
187 XE-133M 1.83E-01 1.07E-01 126E-01 1.01E+00 1.43E+00:
188 AR-37 7.055-02 8.54E-01 2.66E-03 1.35E-02 9.41E-01
189 AR-41 1.78E-01 2.15E-01 2.89E-02 6.44E-02 4.86E-01
190 C-14 3.74E-03 2.28E-01 1.86E-03 5.85E-03 2.39E-01
191 XE-131M 9.03E-02 1.20E-01 3.17E-02 3.78E-01 6.20E-01
192 Rb-88 .3.24E-01 3.60E-01 6.84E-01
193
194 UNIDENTIFIED ___-

195 1 1.25E+02
196 II. IODINES
197 1-131 2.21E-06 2.60E-05 2.12E-05 "4.94E-05
198 1-133 2.29E-05 - 4.445-05 6.73E-05
199 1-135 2.62E-05 - 2.85E-05 5.47E-05
200 1.71E-04
201 III. PARTICULATES
202

203 SR-89 " " " " 1.5_E-0
204 SR-g0 1.56E-08 - -1.5E-08
205 CS-134 -_-_1.15E-07 1.15E-07
206 CS-137 2.18E-07 1.43E-07 2.19E-07 1.32E-07 7.12E-07
207 BA-LA-I 40 . . .
208 ZN-65..
209 CO-58 - 2.79E-07 - 2.79E-07
210 CO-60 - 2.20E-07 - 2.20E-07i
211 FE-51 1.55E-07 - - 1.81E-07 3.36E-07
212 CR-51 - - -
213 ZR-NB-g5 "2-6- 2.18E-07 2.18E-07
214 CE-141 2 0-7 - - 2.16E-07
215 CE-144 - 7.98E-07 - 7.98E-07
216 88-124 .....
217 MN-54 ..... - - -
218 AG-110M - 1.72E-07 - 2.03E-07 3.75E-07
219 8E-7 z ....
220 MO-99 .....
221 RU-103 ....
222 S-125 - - -

223 - ~_ _ __ _ _

224 UNIDENTIFIED - . .. - -
225 1 3.28E-06
226 1"4-3 1.55E+00 2.145-01 4.91E-01 1.01E+00 3"27E+] 0



AS'7I ..................... 4- - ..S .1 T I ~U I. , V WI X z IAA
Yankee-AtomiclElecftic0,. I
Total Cohtin•ous + Batch Rblea ses (C ui:.as)

______ ___ __-YRC-li

,._: __ _.. : .rile. G ,68-OWK3 _ _

3 R• .ea.ses Ci by ., :.

I 1[*.
77 " , I

i.: FISSION:GASES
1 14786

F.

:CV

I

IODINES
1__131 7.SOE-05 1.711

1-133 1011__
1-135__ 31.79E-05 1.341

PARTICULA~ __777i -1-11
_______ ~ 1- _____ I:3E-07 1.85

_______ " '.__ _ 8.16E-07 1.08
_______ . .. 2.38E-06 8• 75

140.1 . __ _ _ - -

-ý~70-,6E-0&1 F5.3• :: : t .



L•i RA8 AU •AD: I, ,AE. ,AF :, AG, AH' At'. . ... :,k -,
- - +

•YarkteeAtomic Ei ctr••i-h d CoIe sg I liesToa otnou ac elae Cre YRC-11,78 :
'Pagie'A,2O0

~iZ4Zll~F7T I1 ~ i~~eG&8F-~ -7,,

'I. FISSIONZGASE5Sý Z- 3 e e9s Al -__

:KR- 95 ___ 5.24E,;a2T;11t4E+OO 7.38&,02 ~3.72E-01 .6E+O____
KR,-85M _____ 2.5SIE-01 5.8!E-01 >5.50&01' ~3.10E-01 i'.'60E+O ____

KIR447 ____1.5-01- 14;97E-01 4.29E-01 2.'77E-01 1.:368+6o____
K88____3.49E-,O1 '94SE-01 >7:36E-01', 4.97E-0O1 .,2.52E40O

XE13 ____ 402*O 13015-O ~4.4IE O t '-1lI2E+Oil 1.17E+02
XE4135% _______3.'14E+O .8.58E+OO0 - 8 53E4.O0 '527E+00, .65E+64
,XE-i5M! 1.8EO fl'ý&6.8E.OO .7.54E+O. 5.81 E+00 2.21E+01 ____

XEI 8_____3.49E,,02 2.42E-01 3:'15E-01, -ý I.56E-01 7.48E-61
XEJ133W 4.61 E-01 3'.67E-01 7.58E-01 2.78E-01 1.86E4+00
AR-37, 1.61 E+00 5i.69E-02 3.79E-'Oi 1.25E-01 2.17E+00
AR 41 7.36E7011, ~2M3E7O1 2.36E!Ol -1 .00E+00 ~2.21E4tOG

<C 1.4`. TSM4___7:7E01 lV.ý32E401 6.17E;02, 1~4,E,701 2.8E
-X E 1-31- M ____2.28E+O 3.8-O 1.79E01 4.3El 13.2IE+OO_____

UNIDENTIFIED__ - - _ -___

:I .B2F+02

_ _ 1 .40E-04 2.5E;O8 3.11E4051 SE l1E0*
.:48E-0 3ý54E:O .-M 3ELO5 A:7o B. 5O....

____ 3.1'E-105: '53.51E-5 1.28E4O5 .-51'E-O6 1.'03E-04'____
___ ______ __ __ ___ __ 3.'54E-0,4:

ýULATES _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

____ __ I.5.3E.;07 .7E'0 .2 -7 4.2-6 ___

5.39E-0 311E06 -I.29E-05 2:20E-05_____
3.4E'.7 3.49E-07 ____

- + . . 4

---II -' t~~-Xh1777I....I____ 7'~fl~fl5.
J: :IT;;5•E•0S;

2I~~I7~~Th7.-12E'-7Ol'='-,I 1.6E+00:1 1.03E40K8OIO[- 3~78+
w•



AK ,ALA M _ AAM- -4 AO,' :AP AQ AIR •AS= I

IT72 Yan-kee-Atomic Eiectric.Co .1 1 1- .7
•R•;4i•ITR
VRC:-i 17813 Total Continuous Batci Releases.(Cues .. ...... Page A21 _ _

1 . ........... ..._' .....- M (f ',G76-60W 3)

I•L _________1 1980 Total-All A TotalA•ct"177 IL FISSIONGASES: 2 4 Release.s b-r.Ou.
178, - :;__ _ _ _ _ _ _ _ _ _ _ _ _ Ci
179 , A.KR-85 1 &51E-021 9.28E-03 1.19E+00 ,.22E-02 l.23E+00

180. ".A,. ,,

1W80 KR85MR . 1.21zE-0.. . - .__6,:24E-.41` :7 45E-0
181 KR-47 . _ _ 1-.09E 4 6 __ _ l -6;2E4r: -7.112-0_...
182 KR-88 I,.722-01 . .: - 1.09E+00 1.26E+00'
183 XE-133 _ 0_ .1E+01 2.38E-05+ - 221E+0, 3`22E501184 XE-135 22,1E00 .. I :08E+01.30E+01i_
18-5 XE-i 35M ,!.-48E+00 I .1.60E+01 185E+01__
186 XE-1,38 4.79E-02 - " 3318E-01 M3.6E-01
187 XE-1,33M ____ 11342&021-. . 813E-021 V.47&-02,____1188J. AR-37 44_i_-J35,3321 8`I:8E-0i - '6.2E-03 7333E-02 E413E-01
1 , . AR41 _______ '2_:.E0E - -. 7109E'0p 4 9.U19-01'190; A ,14 136E;-02 232-E02 -.liOE-01 5•31E-03 "5OE-01

,• 191 XE ..... ....... . , , 01 .84.87&-05 -•3.36E-01 1.........1192 -: rRb88] E-. 3 16' ..... "
19 3 2" .. . . ",._- .... :_,,

194 UNiDENTIFiED_ • : ' ' ' '
195 J____ 

_ _ - 70E0
-196 II.O IO IES I___ ________ ___

- 17 1-131 E.57E. 6 6.32&065
198 -133. _ _ - __. ____ ________ 2E-
19,9 1- .135

K-200 "--3- 6432E-051
K201 Ill. -PARTIC-ULATE S ________ ___

-- 202"_ _ _ _

203' , SR ". . .... ....506EB408 I 74E07: i -.1 7 -08 - 3:04E-07
204 :2.SR690 _ 1i65E-08 2 .7E-08 680E-09. 7.04E08.. 120E-07 "_' ....
205' CS-I34 "___6407E507 5.27E;07 - 1.91E06 .3l.04&E06

C206 , '. . 137 ... 7.78E-07 7.12E-,07 - 499E&06, 6.48E--06 '
_207 BA-LA-1'0,- .. .. --.. , :

-'-208 !ZW6Ný8_ _ _ _ -- - --- _ _ _

i-:209 5 1 -0 7 -78E0 ;'-", - 3.08E07 1.28E28 0-606
210 Q0,,80 ____1.412-0 1.68-;06 - 8.75E-.06 1.18E45!
,211 FE-9____ --- -

~212, M~fR 51__ _ - ----

1213 -ZR-NB-95, ___ -

- -14 CE 141, _ _ _ --- -

215ý -CE1444--
216~ -S137124 ___

-~217 'MN-54 ____1.09E-06 1.83E.;06 - 5;385Eý06 8.28E-06+
218 2AG-Ib0M - ----

219, , SE751 - ' ... .-
:220 ~ MO99.----

i.221ý L RU'03 - - - e-. - - -

.222 -. SB-I 25,____ - - _-_,_ _ I ... 40E2.06 I.•4i0-06 _ _ _

-223 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

224 UNIDENTIFIED _ " .,

•; ;226' ....... H-3 ' 7.0~-~"1 3.30E-011 . 180E 201 2.3•4E-01 1.47E+00 .... _'""



A A I B I> C 'I .D I E TF G I H I .I
171 Y7ankee-Atomi•El-ctric Cok.. - _ _ .. ..... 1178 REV. 0
172 Toital Continuous. + Batch ,Releases: (C.o. As_ ____ _ _ Page'A22. '_. .

174' .. _ I I II Total Act1•i75 .... _ ... ... _ _ ... . 981 __. ___' Tbtal -All . yg ouP t
176 J.FISSION123GAtES'--. 1 3-. 4. Releases Ci .. Cij
1778: _" _ __85_ .... ____ "_.___.. . ..._ _"

18 R-85ý 2.90f..-02 2.70E-01 6.22E+01 1 .23E402. 6.53E+0o -

179, KR-5M' : ___6.;95E-01 1.53E-01 2.80E,;01 3.1A5&'01f 1.I.44E+00-__
180, KIR87, - ___40 A E-01+ 1i.50E,01 -2.78E;0"l 1 .4E' 1 1.,+l ý'f52E+ý06 _

181 XKR188, __ _ . 20E+00 •2159E-O l' 5.473E.0t 5..54E-0f 2•.48E+O0__
1'82. X 1:33! ..... - .280E+012! i•3.l5E+01 .5 1 S -0 1'.22E+,~ ~ ~ ~ ~ -9E -8-59E "~ !12E0,111' 8.:,.:801E 0"I;. ::"

1983 XE-135, 1.21 E+01 It3.88Eon, '6-95E+00I 7:0SE+06 2."'90E401
XE-135M ~ ~ o -4___ 1. 0 ',4~2E00 9.10E+00 1123E+41' 4.55EO____

XE• I 38~ 5,E-~0 1.2.1 E001 :2 26E-01 4.61 E-01 ., I .OE*00. _ _

XE-ia 33m _ _ .42E-1` 4.49E-01l 'I" .92E-02 8.810OE-0Q _

ARý-37 ____-.~1 ~.0:15.25Et-02. .4:82E-02 .9E-0 _____

AR-41 ....... -6.E59E-041 A 108E-01 365E-01 .2OE-01 I .33E+00 _

0C44 1.26E-02! 8:3E-02 3-565E-01 562E03, 4.71E .01 . "
X&E I 31M W ._" 6-79E-02 5.91 E-0! 224N E.I•1 *294E-01 1.18E+00 ........

UNIDENTIFIE : - '- " . - . . ..E....

-1 OAODINE'Sr --- _

:. ":: 1-;131, "_ _ _ _ .. 6.03E&05 ":49En05 2Ai1E-05 2.18E-06. 1',•.68E .04t _ _ .
1-133 - I ~89E-06 4.,42E4,61 - . 61E05____

145-- :7E05:- 7.76E-05

Ill111. PARTICULATES ___________

_____ ______ 4.29-07 7.03E-07 1.1tOE-"07 -12E06____

_____ ____ :6-7 - .-07 7 -I 028-06,____

7____ 8;5.1 E-07 "0 1' oS-0 o 2.0-6___
_14:0 _ _ _ _ --- -.7_ _

_ _ _ _ _ _ _ _ ~~O _ _ _ _ *3 9 E 0 6 ~4 .3 5 E ' 0 3. 0 -0 .6 4 E - 0 .

3.53E-06 2.44E;06 . t63E&066 -I.6E0 ___

________ -*3~97E-O7 1 97E'O ____

_______ - 5.80E-06 - .. 58E0 ____

-95 ____ 2:63E-07 _____*. . 2.19Eý07!____

67307 24E0 8E 8 .61 &-07. ~9.61E06____
0M m

5 10368BE06 9.23EZ-07 ý4.00~O____
2_ _ _ _ _ _ _ _ __ _ _

-4.4E_-05
__ H-3 . 4 ~~~~3.85E-01j 149ýg3E-01-I50E0 '12E0I 30E 0L.j

- v-,.

;?,.



=A = [_J T K C2 M "0 P i Q ,.. R-4 4- 4 ~-. -~17.1 YankeeAtoml~cElectric Co'. I YRC-1 178. REV. V
172 Total Continuous + Batch Releases(ues i PageA

"174 Total Ac
:171
.176

7-1
17!

181i :181

8.

• FISSION GASES K 1i ' ,1982:Ii 'Total All by ro
• 2• ' .... I ,4. Releases _ _ Ci_

S.1. .1.

1: 67.F'O2 I 82E:-02 I.4•92E-01 ":3:62E,,0.1 5:89EM01
KR-8 1... 67I21E. 4'2-0 1249 XKR-5M 4.485-01: ,.6.04E6-01- 7.2 E2-0:1 f8E.-02 1.85E4;00

0) "KR-`87 5..04E-01 ,6.39•01 9.57E-01 '5.97E-021[ 2e, 6E+00 1
. KR-88 ' 7.. 78E;0• '12+E00 .140+00 `11 .3E-01 13.41EO0 Q

2 XE-133 1.76E201 1.702E+01 1. 72E+01: 1.72E+00' 5E.352+01 :
. xE-135 .. 06E+00 1.22E+01 1.24E+01 1:.56E+00 3.52E+01 .......

4 XE-135M .1.55E*+01 .,77E2+01 ý 1.08E401, 2.88E00 4i69E+01
5 XE4138 7.28E-01 .1068+00 %2.38E+00 3.23E-O3W 4.17E+006' : XE-i 33M J877E0 2 3 9E5D 8 -072-01 - 9.27E2-D01: _

7 AR737 -' .16E402, *l37E-01 ."68E-•1 4.96E-02" 8 262-01
8 AR-41 3.746041 -6.4- 3E0•-1,07E+00 4.23E0,2 2•43E2+00

C-1 4 8 142E+00, 8.82E'02 1.24E+00
0 'XE31M 9.19E604'1 1."33E+00, 6.41E-02 2.40E02, 2.34E;00

3 . UNIDENTIFIED -. ,,: *.. " ...
4 1.___. ___"_" 1,55E+025-:II. :IODINES• - : " _ '-

6. 1 - . 2.44E204 31:94E-05 .283E-m0
7 -'133 . _ .- - 4.99E-05 -:31, 4499E`05_" -3 ....._ "_ _ " . . . . 1 .7...05...1. 78. 2-tBE05 3_5___E __

___ _ _ ___ __ ___ ___ __ ___ ___ 3`.5j2&04'
0 :II1 PARTICULATES, " _ _____

12:t + SR-89 - 1.28E-05, • •,1.2.2-0...__'2E_0
3 ,SR0_,, 1•,S4E-G6 " '8.16E'08 1.622-06 "4 ` CS-134 - 7.51E07, - 75.512E07-5: CS-137 ..... - .2:31204 - 1.69E-07: 2.312-04S
6 "BA-.A140 _ -. - -.,
)'7 r ZN46•: . .... .. ,,

: CO-58 -... 3.96.,06 2.39E-06 6.352E-06 _

9 COý60 --- 1720 1720 __

0 " E-59 ... . . . - - .i .69E-06 ` . 1. 69'E06 __,,, __

i 'CR-51 . . _- . - . - 9.49E-06 - .. 49E06+--. _

2 .ZR-N-9451 __. .._ - - 9.05E-07 - 9.056-0711
3 .~CE-141- 

---

4 , . CE-144.:__ __ - . . . == _': _____ " - -: " .. "
5 ;SB-124 --- ','-

6" . M54- 8.32E-07 :967E-07 :,190E06 .1.87E-06 5.57"E06 .
7- . :AG -iOM -. 2.18.-07I - - 2182-07 ________

9 MO-99 __

2-.1003- -W - - 06

4' --. 3-.TE-32,

5 ýUNIDENTIFIED .

7- H-3 _ __ .98-lE+OO1 16E+061 1.192+00 9.55E.0 5.37E+00 ____



I.- S . .. I U . "I V
__ _,_ IRY C1,t78, REV. ...Yankee Atomic Electc Co. "I . . . .. .. I I I I . .. . II IUIII

Total Continuous +- ;Batch Release.s (Cun as' Pa.ie A-24

#4

- • "" ' :,T'. tai; 'Ct'.

1983 b___Ttal-,All b yqroupI. F.ISSION GASES: __' •1 2: -,"r = " 4 Releases Ci Ci."i .R 616 . .. .. :,C i.•::

: KR-85 .... _, 1 i25E-02: 1 j30E-O1 6,'58E-0I-1.'78E-01 .179E-'0i "
KR405M 9Q72E-01 1:32E+00 2.37E+00 3.60E+O0 8.26Ei00 `1
.KR-87 ....... 812E-0 11"•,E00, '253E±00.4i26E400 -. 79EO00,
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