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From: ' "Greg Babineau” <Babineau @yankeerowe.com>
To: <thy@nrc.gov>, <jph@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

From: Alice Carson [mailto: acarson1967@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.

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-1178 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 5 Date: June 22, 1998
From: Edward Cumming ER¢ File: RP 98-72

Subject: Technical Basis Document for Background Sr-90 in Soﬂ Rev. 1

i
Reference ;
:

1. Memorandum RPG 98-011, Rev. 1, C.B. Martel to E.M. Heatﬁ “Background Strontium-90
Concentration in Soil,” dated June 18, 1993.

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

3. Procedure AP-8800, Rev. 2, “Final Status Survey Orgamzatlon 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




MEMORANDUM \
\
.
DE&S - BOLTON
. To _E. M. Heath Date __June 18, 1998
Group# _RPG98-011 Rev. 1
From _C. B.Martel W 0.4 _00468.00.0004.16.00000
Subject _ Background Strontium-90 Concentration in Soil ) M S # A13.01.08 RT 07.C02.018
File# _SR90BAC1.WPD
Reference
1. YRC-1180, “Background Concentrations of Cesium-137 in Soil and Sediment to Support
YNPS,” 2/98

2. YRC-1179, “Yankee Rowe Site-Specific Derived Conccntratlon Guideline Va]ues for
Residual Radioactivity in Soil,” 3/98 1;_

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, "Fmal Status Survey Plan for Site
. Release,” Rev. 1, 5/97 ,

5. NUREG-5849, “Manual for Conducting Radiological Survcys in Support of License
Termination,” USNRC, 3/92

Purpose and Backiround

The purpose of this memo is to present a background concentration value for Strontium-90 in
soils related to decommissioning 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 limits 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. ;
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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 radionuclide 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.

Methodoloqy

Soil samples that were analyzed for Strontium-90 were selected from 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 péfformcd on 30 soil samples
selected from four background reference locations. Selection waswmade 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 analyzed accordirig 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. iThe 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 less 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 sxgmﬁcant and need not be

determined.

Prepared by: C. B. Martel

£l

Reviewed by: E RCumming

AReviewed by: F. X. Bellini

ks
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Strontium-90 Concentration in Background Sollsii,at YNPS

b

Sample No.
TS-01A
TS-11A
TS-12A
TS-14A
TS-15A
TS-16A
TS-20A
TS-01B
TS-11B
TS-12B
TS-15B
TS-16B
TS-178
TS-188B
TS-13B
TS-208
TS-11C
TS-16C
TS-17C
TS-14C
TS-18C
TS-12C
TS-13C
T8-20C

TS-1D
TS-11D
TS-13D
TS-14D
TS-16D
TS-16D

Ave
SD
95% level
upper bound

Sr-90
Concentration
(pCligm)
0.235
-0.09
-0.018
0.31
-0.049
0.244
0.326
-0.18
0.069
-0.02
-0.1456
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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1 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
98-001, dated 01/08/98. 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.
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AT

I1 Method of Solution

The method of solution is to: 1) detcrmine the radionuclide distribution and quantity, releascd as a
gaseous effluent, during each year from 1960 through 1992; 2) decay each annual release, by individual
radionuclide, to 01/01/98; 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 lodirie, 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 beinﬁ"lreleased 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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111 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, Iodines, 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 prevnous 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-137, 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 8.11¢®. One might expect
the Cs-137 value to be in the range of 2.3e®, rather than 2.3¢*, 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, 9.54¢™ Ci of Ag-110m 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 detetted in the discharge filter. No record was found in
which the incinerator was ever restarted. It can “’ﬁbe assumed from this that any releases from the
incinerator were minor with respect to the other gaseous releases documented in this calculation.
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1V Calculation and Analysis

Table 1

"PERCENT OF TOTAL

NUCLIDE EPAEST. RELEASE
| 7
FISSION GASES .
KR-8S 3:0¢500 61.72%
KR:85m 2.0e02 - oAI%
1 KR:87 2,002 0.41%.
[ES X1 3002 490%
1 xea3 10601 206%
| xEa3s 2.0e01. anes
XE<135m 2.4e-01 4.90%
NE138 85e0l 12.45%
XEA33m. 10601,  006%
AR 4.0601. 18123%
(ST 3.0e01 . -
© TOTAL- 4:9¢+00. mo:.ooss
IODINES
1131 3:0e-04 100.00% -
1133 0.00%:
L-135. ~0,00%:
“TOTAL 3.06:04 10000%
, ‘PARTICULATES
: ,;Sn-éa: ' 7.40%
| sRio0 300%
C8:134 ‘
1 csanr 0.04% -
{ coso 0%
~MN-54" ’ 1351%
TOTAL :99.99%
H3
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A, Estimation of 1960-1971 Release Distribution

The data in the Table 1 was extracted directly from section 3.3.8 of an EPA report', and

represents the “best estimate” of radionuclide distribution for the period up through 1971.
5

B. Decay Equation

The general equation for radicactive decay

Where:
Q,= Activity at i
Q, =:Activity at tim
A =decay constant;
‘where A-i5'In2:divided by halflife, in years, and
A tis decay time in years
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lati lication

For this calculation, Q, is the activity of the specific radionuclide at the end of the yedr in which
it was released. Time, t, is January 1, 1998. 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:

Q,=1.17e-08

decay time (years)=37 (1961 through 1997)

A, for Co-60 = 1.318e-01

Q' = 1178-08 e-(l.llk-Ol)(.!'l)

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: 1/m’. The
maximum long term average deposition factor, from Attachment A is:

D/Q=8.79¢-08 1/m?

The desired result is individual radionuclide surface distribution, in units of: pCi/m%. 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* 1e+12*8.79¢-08 1/m? = 1.53¢-05 pCi/m’
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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/m?® The assumption pmvnded is that this represents a 15 cm deep plow layer. It is assumed -
that the deposited activity is captured and retained within a 1S 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

(pCVm?) by 240 kg/m? results in estimated soil concentrations of residual radioactivity from past
plant gaseous releases (pCikg)

(‘nnhmmm the nvamnln of (‘n.ﬁn tha enmmatinn nf all tha anmnal aacenne rplpnenc dmavprl tn '

January 1, 1998 i is: 3. 5803-04 Ci Multlplymg the result by 8.79¢-08 (DIQ) and le+12 ( pr/Cn)

gives a surface concentration of 3.147e+01 pCi/m? Dividing by 240 kg/m? provides the estimated
soil concentration of Co-60 of 1.311e-01 pCikg
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V. Results an clusion

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 1x €, it was not listed. In the case of Kr-85, C-14 and H*.

The releases are assumed to be in gaseous form' and would not be deposited on the ground surface The
complete results are histed in Appendix A, ftem 2,

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 ®* pCVKg. Even these calculated concentrations are several orders of magnitude below the current
levels of detection and are masked by natura! 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 depesition, no area

exists outside the “aftected area™ would be expected to have detectable residual radioactivity from past
plant routine (licensed) gaseous effluents.
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Table 2

SOIL ACTIVITY RESULTING FROM GASEOUS RELEASES

SUMMARY TABLE OF

NUCLIDE

' DECAYED ACT

.SURFACE CONC

SOIL CONC

(Ci}

(pCim’)

)

“(pCifkg)

FISSION GASES

KR:85

'3.626¢+01

1135 <le-10 - -
PARTICULATES :
SR:89 <1e10

SR-90

7.000¢-04-

6:153¢+01

12:564¢-0).

Cs-134

1.343¢-06

1:180e-01

| ez

2763¢-04°

2:429¢+01

1.012¢-01

| BA/LA-140

<le-]0

: ZN-_(as <le-10 - -
CO-58 <le-10 - .

3.580c-04.

3.147¢+0!

1.311e:01

FE:59

<le-10

'CR-SI <le<10 - -
| ZR/NB-95 <le-10
CE-141 <1e-10
"CE-144 1.141¢-09 - -

§B:124.

<le:10

2:371¢-08:

| aG-10m

<le-10

: . S'E-7'S_ <le-10 . .
1 MO:-99 <le-10 - .
‘RU-103. <lesl0 - -

{ sB-125

5.020e-07.

4413¢-02

1.839¢:04

1 TE:132

<1¢:10
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1. “RD-71-1 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 QOSES TO MAN FROM
ROUTINE RELEASES OF REACTOR EFFLUENTS FOR THE PURPOSE OF
EVALUATING COMPLIANCE WITH 10 CFR PART50, APPENDIX I, rev 17, 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. g81-85.wk3

S. 886-90.wk3

6. g91-92. wk3

7 DECAY. wk3
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V1L, List of Attachments

1. Attachment A., Calculation of Atmospheric Deposition Factors
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Appendix 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 Releasés-l960 through 1971
6. Reported Annual Decayed Releases-1972 through 1992
7. Detail of Annual Releases-1972 through 1975
8. Detail of Mnud 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)
(YRGASEF.WB:, SH.E)
(G71-75.WK3)
(G76-80.WK3)
(G81-85.WK3)

(G86-90.WK3)

(G91-92.WK3)
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Calculatian of Atmospheric Deposition Factors

1.0 CALCULATION OBJECTIVE

Generate an a\iinospheric deposition factor (D/Q value) which can be used to estimate the
maximum possible concentrations of radionuclide 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” classification as deseribed 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.®> 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 calculations were
concemned 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).

®Section 4.1.2 of Reference 1.
®Section 4.2 of Reference 1.

Prepared by: RB Harvey. Js. () Reviewed by: __:m__



S | o Attachment’A __YRC-1178, Page A3
. 20  METHOD-OF'SOLUTION

The required atmospheric deposition fator (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. Ifa 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
%,7) 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 AEOLUS? 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 meteoroldgical data, from January
1987 through December 1991 The meteorological data base was obtained by merging the
Software Control Library files YRMET87, YRMET88, YRMET89, YRMET90, and YRMET91.

R g2 23 Y

’Ihemmmmeﬂ‘ectxveplmnehelghth. (release height b, plus plumcnsch,,cxpmsedmmetm
above plant grade) occurs with 8 maximum plume rise which happens during unstable conditions with light
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 8 diameter stack d of 1.07 m) and a 0.447 m/sec (1 mph) wind sneed

hy = 3 (w/u) d = 3 (105/0.447) 1.07 = 754 m
Consequently, the predicted meximuom »

ffactive plume height above plant grade is:
=484 m* 754 m = 1208 m

@These five) years were' choscn becatise. thcy ‘representithic’ fast: ﬁvc yearse:o £ plant opcratlon

. Prepared by: M@ Revxewed by: - gam
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. - 3.0. INPUTS AND ASSUMPTIONS
T.he'fbﬂowing assumptions were used in executing AEOLUSZ for this analysis:
. Sector average D/Q values (which are applieable to long-term releases) were generated.

. Al releascs were assumed to occur through the primary 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 cfim (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 plume 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 representative of general ﬂow condmons 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 piant and receptor data input requirements for AEQOLUS?2 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.

® " BHre k@ Reviewed by: _JAIM__
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' 40 CALCULATION/ANALYSIS

A partial listing of the AEOLUS2 output which mcludes all relevant program inputs and outputs
is provided in Exhibit A-6.

jca!culatedm YRC-501 for.use in: the YNPS/ODCMi :QZE—S 1/m?, located 8t. the site boundary
“800-m: SSE‘ K
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50 RESULTS/CONCLUSION

An appropriate atmospheric depositior: fact
possible concentrations of radionuclide contaminant
surrounding YNPS is 8.79E-8 1/m’.

) for use in-estimating the maximum
the:soil‘in‘the “non:impacted area”

keviewedby:':t_znq |
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Attachment A
EXHIBIT A-2
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YNPS Site Boundary
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Lists of Plant and Recep

Input Line 1 Run Title

TITLE YNPS NON-IMPACT AREA D/Q VALUES

Input Line 2 Program Control Options

KPRINT 0 Set printout control option to short printout

KTP7 1 Set the control option for transferring informauon to tape7 to sector
average CHI/Q and D/Q values

KMN 0 Set meander control option to exclude plume meander consideration in
the plume centerline CHI/Q

) KCF 0 Set control option for regireulation correction to no correction

KWEXP . 1 Set wind speed vexffaﬁ%ﬁifa. ‘611 control option to use the built-in
extrapolation coefficients from XOQDOQ

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

KSIG 1 Set th ‘5l option for the dispersion coefficients to

: ' the Eimutis/Konicek model in XOQDOQ

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

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

KRAIN 0 Set the wet deposition control option to not evaluate wet deposition
effects -

NWSIN 12 Set the number of speed groups to twelve

("The plant and receptor data input Fequircments for AEOLUS2 are listed in Attachment B to
. Reference 2. Most of the inputs listed here were denved from YRC-830 (Reference 5).

Prepared by: .RB Harven.Jz. ) - Reviewedby: _ SN
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NEG 0
INTERM {}
IPCT {}
NMONTH 60
Input Line Set 3
Input Line Set 3A

WSLIM(2) 0.42

WSLIM(3) 0.92
WSLIM(4) 1.59
WSLIM(S) 337
WSLIM(§) 5.61
WSLIM(7) 829
WSLIM(8) 1097
WSLIM(9) 14.10

| Input Line Set 3B

WSLIM(10) 17.23

WSLIM(11) 20.81

Prepared by: R&chm..m@

analyzed to'60 (5 years

Set the number of gamma energy groups in the user-specified spectrum
to zero

Leave the dur_ation of intermittent releases blank

Leave the hourly value exceedance probability for, intermittent releases
blank .

Set the number of monthly records'inithe met data base which will be

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 third wind speed group to 1.59 m/sec

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

Set the upper wind Spee

n the fifth wind speed group to 5.61 m/sec

Set the upper win the ninth wind speed group to 17.23 m/sec

Set the upper Mngg§

£y

«in the tenth wind speed group to 20.81 m/sec

Reviewed by: m__



WSLIM(12) 2438

WSLIM(13) 40.23

Input Line 4

Attachment A YRC-1178, Page Al3
EXHIBIT A4 |

Set the upper wind speed m n the eleventh wind speed group to 24.38
nvsec

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

. MSPME&BDM

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

Input Line 5

HREL 4541
HBLD 454
BAREA 1575.

DIAMTR 1.07

VFLOW 20000.

QH 0.
Input Line 6
HINV 950.
HFMX 950.

Release Point Data

Set the height of release to the primary vent stack height of 45.41 m
above plant grade (0.01m higher than the adjacent building height to
ensure 8 mix-mode release)

Set the height of the bmldmg adjacent to the release point causing the
th ‘vapor container height of 45.4 m above

e
Set the cross-sectional area of the building adjacent to the release point

causing bulldmg wake e&'ects to the vapor container cross-sectional
area of 1575 m?

Set the effluent vent eﬁ‘ecuve mtemal diameter to the primary vent
stack diameter of 1.07 m

Set the effluent vent flow rate to the primary vent stack flow rate of

- 20,000 cfm

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

General Site Data

Set the annual average height of the inversion layer to the YNPS annual
mixing layer height of 95 ﬁ_gmv

Set the maximum alloweclM

lume centerline height to the annual average

Reviewedby: _~JAM
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EXHIBIT A-4
THLFNG 0. - Set the noble gas half-life for decay-in-transit analysis to zero (e.g., do
not consider decay-in-transit)
THLFNG 0. Set the iodine half-life for decay-in-transit analysis to zero (e.g., do not
consider decay-in-transit)
SCAVCF(1) {} Leave the first coefficient in the rainfall scavenging rate equation blank
(e.g., do not consider wet deposition)
SCAVCF(2) {} Leave the second coefficient in the rainfall scavenging rate equation
blank (e.g., do not consider wet deposition)
— -

Omit these input lines since gamma CHI/Q values will not be gencrated
Input Line Set 10 Deposition Velocity/A heric Stability Correlations

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

Input Line 11 M&tmmlgmmm_hmrgm
IMT (4F2.0,F3.1,16X,F3.0,6X,F4.1,28X 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 .

N £
ID(1) 1
ID(2) 2
ID(3) 3
ID(4) 4

n(5) 6

Prepared by: B Harvey, Jr. L Reviewedby: AWM
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mE 5
DE 9
‘DE) 8
KPRMET 12

KPRIFD 1
Input Line 13
WDMAX  540.
| ‘ WSMAX 90
DIMAX 1S
SUNMAX 2.0
RAINMX 5.0
Input Line 14

WSCONV 0447

DTCONV  0.556

Prepared by: _RB Harvey, Jr. @

- Sequence:number:of wmh : peed data.in IMT

Sequence number ofdelta-tempemture datain lMT
Sequence number of so!m;!’ radiation data in IMT

Sequence number of prex *

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

Set the printout contro! option for the joint frequency distributions to
include the distributions in the printout

Mﬂmnmmsﬂmﬂasiﬁmdgs

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

spee ‘value acceptable as a valid observation to |
90 mph (values of 99.91 1 1he data base indicate missing data)

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

Set the maximum solar radiation value acceptable as a valid observation
to Z.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)

from mph to m/sec(

Set the conversion : to convert thedata base delta-temperature
data from mph to : : 44




Attachme

SUNCON 1. Set the conversion factor to convert the data base solar radiation data
from langley/min to cal/cm?-min to 1.0 (langley = cal/cm’)

RAINCV 254 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 mlse.c one-half the

assumed anemometer/wmd speed starting speed of 0.42 m/sec (0.95

mph)

WSHITE  10. Set the-height:of the-win speed measurement to 10 m above plant
grade

DH 50. Set the delta-temperamr sor separation on the meteorological

tower to SO0 m (197 ft - 33 ft = 164 ft = SO m)

WDVAR 888, Set the variable wind du:ection identifier to 888° (not used)
Omit these input lines since the seabreeze model option is not being executed
Input Lines 20-21 Valley Data :

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

IMLLMS.MMM

TITL START OF RECEPTOR DECK

DIST * Provide: Teceptor mmw (in meters) for each sector starting at 100 m
and increasing in:100'm;
exceeds115m

RIDENT  * Set the receptor identifier to the downwind distance
Prepared by: RB Harvey Jrld, Reviewedby: ~J4nn
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Input Line 23B-xxB
ISCT *
KPRT 0
IVALOC 0
HTERN *
RCF 0.
VWIDTH 0.
VSLOPE 0.
VDIST {}
DESCR .

EXHIBIT A-4

Receptor Data

List'edch downwind: sect ' 'r unnl ‘the terrain height for that sector
exceeds 115:m

Set the printout control ption to suppress the printout for all receptors

Set the valley location i ennﬁer for all receptors to indicate that each

receptor is in open terrain
r“v’-&“
4

Set the receptor terrain heag,hfa to the maximum terrain height between
the release point and the receptor as listed in YRC-678 (Reference 6)
Set the récirculation correction factors for all receptors to 2er0

Set the valley width for all receptors to zero

Set the valley slope. for _aﬂreceptors 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

Revigwed by: _JAM
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7925
8535
91:44

9144
2438
0.00
0.00
6.10

© & O O & © O O oo

400M SSE
400M S

‘400M SSW

400M SW
400M WSW
400MW
400M WNW
400M'NW
400M NNW

 SOOMN

S500M NNE
S00MNE
500M ENE
S500ME
S00M ESE
500M SE
500M SSE
S00M S
500M SSW
500M SW
500M WSW
S00M W
500M WNW
S00MNW
S00M NNW
600MN
600MNNE
600M NE

Reviewedby: “<TAI___
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‘ EXHIBIT A-5

»»»»» o
3

HTERN

CF VWIDTH VSLOPE VDIST DESCR

. 700. 700M N

€
o © © © o ©

97.54

128.02
128.02
134.11
15240

12192

2438
24338
67.06
8535
3048

0.00

© © © © 9 0 P P OO O O P O O O 0O O 0 O B

e o & & 9o

600M ENE
600ME
600M ESE
600M SE
600M SSE
600M SW
600M WSW
600M W
600M WNW
600M NW
600M NNW
T00MN
700M NNE
700M NE
700M ENE
700M WSW
700M W
700M WNW
700MNW
700M NNW
800MN
800M NNE
800MNE
800M WSW
800M W
80OM NNW
900M N
900M NNE

Reviewed by: U?l:y,
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DIST RIDENT ISCT KPRT IVALOC. HTERN{ RCF VWIDTH VSLOPE  VDIST DESCR

WsW 365 900M WSW
w 109.73 900M W
NNW 15240 o0, 900MNNW
1000, 1000M N 1219 o ' 1000MN
WSW 7925 o 1000M WSW
w 13411 0. 1000M W
100. 1100M N 238 0. 1100MN
Wsw 10973 o, 1100M WSW
1200, 1200 N 3048 o, 1200MN
WSW 10973 0. 1200M WSW
1300. 1300M N a7 o 1300M N
| R 109.73 o, 1300M WSW
1400. 1400M N 835" 0, 1400MN
Wsw 10973 .0, 1400M WSW
1500. 1500M N. 14021 o, 1500MN
WsW 15240 o, 1500M WSW

Preparedby: RB Harvey, Jr. (G) . Reviewed by: ~JAIM___
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& 43 Mo 0 0.00 030 0.0
> a ™ e 0 0.00 0.0, 0.0
) . ”Mo 0 0.00 . 0.0 0.0
o a6 00. A
o 0.00 .0 0.0

€ w
TV 9984 ‘SL11-DWA

.
¥

-




&

ABOCUS-2 (ATMOS. DISPERSION & FINITR CLOUD MODELING) - YARC/BWTSCH £NG. INC - (MOD 06 - 03/28/94) 98/02/22. PAGE 2
TAPE 4 INPUT DATA LISTING
CARD B ST S 3 & %5 6 1 B .
: 820. 42345678901234567690123456789012345678901234567890129456789013315678901234S678%0 :
. mEO0 0 6.10 0.0 0.0 3008
€ ¥ 0 0 18.29 0.0 0.0 3008 N® .
30 ENEO O 19.29 0.0 0.0 3004 ENE :
s1 E 0 O 18.29 0.0 0.0 JooM =
s2 ESEO O 30.48 0.0 0.0 3004 RSB
53 s 0 O .67 0.0 0.0 3004 SE
.t sd ssg0 0 4.7 0.0 0.0 300M SS®
ss s 0 © .7 0.0 6.0 3004 8
8¢ sswo 0 60.96 0.0 0.0 3008 SSW
57 g 0 O 60.96 0.0 0.0 3008 SW
S8 wwo 0 24.38 0.0 0.0 3008 WSW .
39 w 0o 0 0.00 . 0.0 0.0 3008 W
§0 Mo O 0.00 0.0 0.0 3008 0N
61 ™ 0 0 0.00 0.0 0.0 3004 W .o
62 Mo O 0.00 0.0 0.0 3000 YoM
6 400. 400%
6 " o0 0 0.00 0.0 0.0 400H M
s "WEO O 30.48 0.0 0.0 400M NNE
1] 2.0 O 36.58 . 0.0 0.0 0.0 4008 NE
67 RO O 10.48 020 0.0 0.0 400 BNE .
] £ 0 O 36.58 0.9 . 0.0 0.0 400M 2
€9 gsE0 O 40.77 0.0 * 0.0 0.0 400M XSE
70 SE 0 0 73.13 0.0 0.0 6.0 4004 5T
7" ssR 0 O 79.38 + 0.0 0.0 0.0 400 852
72 8 0 O 85.35 0.0 0.0 0.0 4008 S
73 sswo 0 9.4 0.0 . 0.0 0.0 4008 sSW L3
. 74 sw 0 O 91.44 *0.0 0.0 0.0 4008 SW g_
: 98- WEW O Q- . 24138 1,90 0.0 0.0 < 400M WSW . »>
7% W 0 0 0.00 o.0. 0.0 0.0 4008 W LS >
77 wno O 0.00 0.0 0.0 0.0 4008 0Nt
78 m o 0 6.10 * 0.0 0.0 0.0 4008 MW . .
79 oMo O 0.00 .= 0,0 0.0 0.0 400 10
80 500. o soon
s ¥ 0 O 0.00 0.0, " 0.0 0.0 S00M N .
82 RO 0 .1 ©0.0 0.0 0.0 S00M NNE .
e N2 0 O 4.77 . 00 0.0 0.0 5008 N2
a4 mRo O 60.96 0.0 0.0 0.0 S00M ENE
ss £ 0 O 73.18 0.0 " 0.0 0.0 SooM B
86 gSE 0 O 73.15 0.0 0.0 0.0 © 500M BSE .
87 sz 0 0 103.63 é.0 0.0 0.0 S00M SB
88 SSE O 0 115.8) d.0 0.0 0.9 100, SSE
89 s 0 o0 121.92 . 00 0.0 0.0 S00M 8
20 sswo0 O 128.02 Y 0.0 0.0 300M SSW .
”n sw 0 0 115.83 -0.0 0.0 0.0 S00M 5W ’ .
92 WO O 24.38 0:0 0.0 0.0 500M WSW q;
3 w 0 O 0.00 . 0.0 0.0 0.0 S00M W
" wwo O 12.19 0.0 0.0 0.0 S00M WNW =
~l
0
»d
“g
e B
W




98/01/22. PMCE 3
TAPR & INPUT DATA LISTING
1 2 3, 4 s s 7 s
12345678901234567890123456709012345670901234567890123456789012343678901234567890
Mmoo 0 30.48 ° 0.0 0.0 0.0 S00M W
Mo o 12.19 0.0 0.0 0.0 S00M 1o
600, . soon
¥ 0 0 0.00 0.0 0.0 0.0 €ooM 0
wRo 0 67.08 d.0 0.0 0.0 €00M KNE
K2 0 O 73.18 0.0 0.0 0.0 600N NE
ENEO O 97.5¢4 0.0 0.0 0.0 600N INE
E 0 o0 138.02 - ‘0.0 0.0 0.0 €o0M
220 O 128.02 0.0 0.0 0.0 §00M RSE
sgE ¢ o0 1311 0.0 0.0 0.0 €00M SE
ssE 0 ©  152.40 0.0 0.0 0.0 €00M SSE
sw o o0 11219 0.0 0.0 0.0 600M SW
wSwo o 24.38 0,0 0.0 0.0 600K WSW
w 0o 0 24.38 .0.q - 0.0 0.0 600N W
wmMo O 67.06 0.0 0.0 0.0 €00M WNW
w0 o 85.38 - 0.0 0.0 0.0 600M W
o 0 30.48 0.0 0.0 0.0 600N MW
700. . s 7001
N o0 o0 0.00 0.0 0.0 0.0 700 N
NEO O 85.35 0.0 0.0 0.0 900 NNE —
NE O O 97.34 v.0 0.0 0.0 700M WE =3 >
ENEO 0 146.31 0.0 0.0 0.0 7004 ENE
WMo 0 24.38 .0.0 0.0 0.0 :
w0 o 67.06 < 9.0 0.0 0.0
WMo O 121,92 b0 0.0 0.0
m o0 o 1311 0.0 . 0.0 0.0
MO0 0. 7315  .0.0 0.0 0.0 .-
00. R RS VUL e A
N 0 0 12.19 0.0 - 0.0 0.0
NNEO 0  109.73 0.0 0.0 0.0
NE 0 ©0 121.92 0.0 0.0 0.0
WO O 24.38 0.0 0.0 0.0
w o0 o 85.33 0.0 0.0 0.0
Mwo0o O 115.83 0.0 0.0 0.0
900.
N o0 o 12.19 0.0 0.0 0.0
KNE O O 121,92 0.0 0.0 0.0
wsHo o 36.58 0.0 0.0 0.0
W 6 0 10973 0.0 0.0 0.0
WO O 152.40 0.0 0.0 0.0
1000. .
N 0 0 12.19 0.0 0.0 0.0
WSWO O 79.28 0.0 0.0 0.0
w 0o 0 1.1 0.0 0.0 0.0
1100.
140 N 0 o 24.38 0.0 0.0 0.0
141 wswo 0 109.73 0.0 0.0 0.0




-2, (ATHOS. DISPERSION & FINITE CLOUD NOGELING) - YARC/ENTECH ENG. INC = (NOD 06 - 03/23/%4) 98/01/22. PAGE
T . ARG .

A
.

1 2 Lo, 4 ] ¢ 7 8
121‘!‘1.’01’3(5‘1.’0123‘3.3.!0133‘5‘78901234567l901234567!901234567'90123(5‘1l’o

ol .
1200. : : 12008
N 0 o 30.48 0.0 0.0 0.0 1200 N
wsw' 0 0 . 109.73 . '0lp, 0.0 0.0 1200M WSW
1300, L 13004
N 0 0 48.77 .- 040 0.0 0.0 13004 N
NSWO O 109.73 0.0 0.0 0.0 13001 wsw
1400, - 14004
x 0 0 $5.35 . ‘0.0 0.0 0.0 14001 M
WSWO O 109.73 - 0.0 0.0 a.0 14004 Wow
1500, e 1500M
X 0 0 140.21 0}0 0.0 0.0 1500 N
wSW O 0 152.40 . 0.0 0.0 0.0 15001 Wsw

e

C
.:n
¥, .

:£q pomatasy

ol




MOD 06 - 03/2%3/94)

i Ll
HOWVWBIYAVAWNN
. Db b P b P 8 B B

o.‘d.u-u»noo




oy
s e

ey * 8

OOOO”OPOOFé i

4 :
; .
:

TON & PINITE CLOUD RODELING) - YARC/ENTECH EING. INC - (MOD 06 - 03!”/“)_ 98/01/21. PGB i

(CONTTMOOUS-RELEASE OPTION)




e
IR 3
L

! ma: (ATMOS. DISPERSION & PFINITE CLOUD NODELING)  YARC/ENTECK ENG. INC - (MOD 06 - 03/29/%4) 98/01/22.

_mmmmwom

mowom DATA INPUT FORMAT ur:'-.-'o‘.in.-x-.ux'.r'a,.o.'cx;‘u‘..x-,zsx‘:ingz‘)‘

, METEOROLOGICAL DATA INPUT SEQUENCE quu

X YEAR 1 o
. MONTH 2
s DAY 3~
. HouR 4
. WIND DIRECTTON s
s WIND SPEED s
.* " TENPERATURR DIFFERRNCE .7
SOLAR RADIATION °
. PRECIPITATION 0

SOLAR RADIATION (mmmlso on  * 1.0000
. PRECIPITATION (104 OF MATER) ;5 4000
mmzm VANE THRESHOLD (M/SEC) = S .4200
' WIND SPEED ASSIGNED TO CALMS (M/SEC) =+ .. .’ .2100
.zmmmm(ummwmmm- 10.00
_! TENPERATURE SENSOR SEPARATION (MSTERS) =7 50.00
) R..
-e
':. -
i+
R
'.."‘.
ot

{CONTINUOUS-RELEASE OPTION)




27

WIND DIRRCTION (EXCLUDING CALMS)

ses

981
1224
2043

20198
14181
2758
1033

DISTRIBUTION OF NRLID WD DIRICTION OBSERVATIONS

E ] [ ]
FEE2ge
o
ot e > .
e bt W LA
- H
"o

-

1843
43549

)




{CONTIMUOUS-RELEASE OPTION)

ATHOSPHERIC STABILITY: A

.0
ne

.0 .0 .0 .0
81.0 121.0 303.0 227.0

ZEV 99ed BLLIDWA



T WYIS Aqpemaioy

6.95
9.6

2.

TOTAL

" urs

31z
.67 163.0
1.36 834.0
2.48 1374.0 1700.0

By

.0 .0
314.0 23%.0

.« tes

FREQUENCY DISTRIBUTION IN TERMS OF wpm-srkm AND DIRECTION (WIND FROM)

RSR  SB
.0
28.0
99.6 .106.0
13 147.0
2.0. 2.0

.0
138.0 385.0

MODELING) - YARC/ENTECH INO. INC - (MOD 06 - 03/23/94) 98/03/23.

{CONTINUOUS-RELEASE OPTION)
ATMOSPHERIC STABILITY: C
wsw w L L] o
.0 .0 0 .0 .0
.0 .0 .0 1.0 1.0
12.0 6.0 3.0 2.0 2.0
157.0 75.0 37.0 45.0 64.0
126.0 42.0 12.0 18.0 43.0
10.0 .0 1.0 .0 1.0
.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
305.0 123.0 8%2.0 66.0 111.0

PACE 29

1188.0
€35.0
46.0

.0 0 .0
780.0 1064.1 20072.0

VS

gwagﬂd BLIT-D¥A




ES
o

e R

T WY Hapewmemey

; " .AROLUS-3 INTHOS. DISPERSION & PINITE CLOUD MODRLING) - YARC/ENTECH ENG. INC - (MOD 06 - 03/29/%4) $8/01/23.
) *:2 T M
: - SOt st
- g YNPS NON-INPACTED AREA D/Q VALURS : {CONTINUOUS-RELEASE OPTION)
g . seese BASIC NETEOROLOGICAL'DATA: seeee
A « e .
: . > DISTRISUPION ry 5us OP WIND-SPEED AND DIRECTION (WIND FROM) ATHOSMHERIC STABILITY: F
%S mE zsm st sse 8 sSH s wsw W W am o
‘3 a0 e300 271750 12300 I N Nt S, IR BT, 1300 9100 171300
' . . . 0 gg.0 .0 _67.0 85.0 105.0 166.0 218.0 137.0 90.0 . . .
1i26 1126.0 2629.0 738.0 284.0 14y 0 172;q4 180.0 205.0 305.0 429.0 $93.0 299.0 196.0 137.0 133.0 219.0
2.48 206.0 €33.0 247.0 €3.0 g3 0 44,0  47.0 95.0 175.0 345.0 407.0 133.0 84.0 30-0 30.0 710
© 449 410 47.0 5.0 0 0. .0 .0 1.0 1.0 18.0 66.0 12.0 s.0 3.0 30 40
. .93 4.0 8.0 .0 1.0 .0 '.; - .0 .0 .0 .0 15.0 .0 .0 .0 .0 1.0
9,63 0 10 .0 9 0o .0 .0 .0 .0 Q.0 .0 .0 0.
12,84 -0 .0 -0 0 o o .0 .0 0 .0 .0 .0 .0 -0 -0 -0
15.47 .0 -0 -0 0 p Q- .0 .0 .0 .0 .0 .0 .0 .0 -0 -0
19,02 -0 -0 -0 0 9 -7: .0 .0 .0 0 .0 .0 .0 -0 -0 -0
22,60 .0 -0 -0 0 o0 c .0 .0 .0 .0 .0 .0 .0 .0 -0 -0
uin .0 -0 . 0 .- .0 0 .0 .0 .0 0 . -0 . -0
AL (1969.0 4211.0 1287.0 450.0 308.0 293,0° 214.0 386.0 386.0 958.0 1299.0 S81.0 17s.a 332.0 277.0 46e.0
- FREQUENCY DISTRISUTION IN TERMS o (NUNR-SREEP AND DIRECTION (WIND FROM) ATNOSPHERIC STABILITY: P
urS N 15 T e B 8 SSW  sw NSH W W NW o
121 .0 .0 .0 o t, ®m S SSE .0 .0 .0 .0 .0 .0 .0 .0
67 37.0 113.0 810 41.0 3¢'0  46ih 350 360 46.0 S7.0 87.0 380 33.0 19.0 18.0 25.0
95.0 390 779" 2.0 780 88.0 141.0 128.0 280 33.0 26.0 44.0
4 8.0 10.0 ".o .+ 10.0 12.0 28.0 40.0 3%.0 10.0 11.0 7.0 6.0
.0 0 0.0 .0 .0 .0 1.0 1.0 1.0 .0 .0 [}
.0 .0 °' ° .0 . .0 .0 .0 .0
.0 o % 0 .0 0 .0 .0
.0 .0 0" ..0 .0 0 .0 .0
.0 . .0 0 te ..o .0 .0 .0 .0
-0 .0 ° _,6 . .0 .0 0 .0 .0
.0 .0 .: . <, .0 .0 .0 .0 .0
.0 .0 .0 o g Tt : .0 -0 .0 0 . 0 0
183.0 470.0 323.0 144.0 ;04 132-0° ‘138.0 124.n 160.0 239.0 255.0 137.0 97.0 52,0 68.0

PACE 30

V Waunjosny

PEV 988d 8LI1-OUA



PACE 31

£D' AND. DIRECTION (WIND FROM), ATHOSPHERIC STABILITY

P, WIND-SPR i 6
Ty ' s §5W  SW wsw W we  m NNW  TOTAL
.0 .0 .0 .0 .0 .0 .0 .0 0.
7.0 19.0 17.0 20.0 16,0 6.0 5.0 3.0 2.0 166.0
. 38.0 €2.0 85.0 353.0 2.0 124.0 10.0 17.0 12.0 704.0
8.0 1.0 3.0 1270 6.0 7.0 6.0 . 5.0 161.0
.0 1.0 .0 .0 .0 .0 .0 . .0 1.0
.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
2.3 . .0 .0 .0 . . o

.0 .0 0 .0 .0 .0 [] [ .0 .
TOML 47.0 124.0 73.0 S3.0 103.0 135.0 90.0 45.0 27.0 21.0 24.0 19.0 1032.0

OVERALL DISTRIBUTION WITH WIND nxucizpc

uPs N e M L I X se ssE s SSH S wSH W WM NN N TOTAL
TQTAL 3877.2 8919.2 2707.1 1064.1 774.0 783.0° 886.0 1176.0 1912.0 3305.0 5069.1 3656.0 1805.0 1080.0 1253.0 1797.1 420640
B .1 ) .

. ce .

Iy

Wy~ qpemonay




ce, s K

ELING): - YARC/ENTECH DNG. INC - (MOD 06 - 03/29/94) 98/01/23. PAGE 32 . T

(CONTINUOUS-RELEASE OPTION)

STABILITY-DRPINDENT RFPECTIVE WIND SPEEDS AT GROUND LEVEL (M/SEC)

WSINPS)  STABILITY A STABILITY B 'mzyxﬂ € STABILITY D STABILITY & STABILITY P STABILITY G

.21 100B-01- 2.100R-02 2.1008-01 2.1008-01 2.1002-01

.87 : ] 7.869E-01 7.9622-01 8.003R-01 8.10812-01

., l.as 1.2688+00 1.1728+00 1.155K+00 1.1932:00

2.48 2.379E+00 2.085E+00 1.974%+00 1.9332+00

4.49 4.1578+00 4.084R+00 4.291%+00 3.576R+00

.95 6.2888+00 6.531K+00 6.930R+00 6.950E+00

. 9.63 §.5428+00 8.9832+00 9.630R+00 9.6302+00

-0 12,54 1.254B+01 1.3548+01 1.254%+01 1.2548+01

+°7 18,67 1.5678+01 1.5672+01 1.567R+01 1.5672.01 .

° 1%.02 1.9022+01 1.9022+01 1.9022+01 1.9022+01

© 22.60 2.260R+01 2.2602+01 2.2602+01 2.260B+01
1N 3.231B+01 3.231E+01 3.231K401 3.2310+01 .

T SLEVATION 01 SEC)

NS(MPS)  STABILITY A

STABILITY B

BILITY: STABILITY B STABILITY P STABILITY G
3.066-01 3.0662-01 - . 3,066K-01 3.0662-01 4.4752-01 4.4758-01 €.4752-01
1.1538+00 . 1.189B+00 ° -1.1862+00 1.1498+00 1.697E2+00 1.706£+00 1.743E+00
1.9132+00 1.9128+00 "+ 1,9208+00 1.0851E+00 2.4978+00 2.462%400 2.542E+00
3.704%+00 3.7272+00 * . 13,7088400 3.473R400 4.4432+00 4.2062+00 4.163K+00
5.817K+00 5.924%+00 " " +5.038R+00 §.069E+00 8.7028+00 9.1448+00 7.620E+00
5.557R+00 9.05684+00, ,-9.0298+00 9.1792+00 1.3928+01 1.401R+01 1.481E+01

1.406E+01° . 1.406E+01,  1.247B401 ... 1.915E+01 2.052E+01 . 2.052B+01
;- 1.830R+01 " ="1.8308+01 . ° 1.830E+01 12.671B401 2.671Rs01 Y . 2.671K+01
& “2.207R+01  3.287me01 - 2.2878+03 "7 3,338R601 - 3.338K+01 3.338R+01

2.7778+01 2.7778+01 . 2.777X+01 2.771R+01 4.033x¢01 4.053%+01 4.033%003
3.2988+01 3.2988+01 ° % 3.2982+01 3.298E+01 £.815R201 4.8158+01 4.8152+01

4.7162+01 4.716K+01 " .- 4.7168¢01 4.716E+01 6.0848+01 6.0884K+01 6.884%401

.t " ¢




PR ) Y «000R:00
P 1 +000E+00
. 126 . 0008400
» 3. 1.3008-01
. 4.49 1.9178-00

6.93 6.4198-01

9.0 1.000R+00
12.5%4 1.0008+00
t13:47 1.000R+00
.19.02 1.0008+00
.-233.40 1.000%+00
-37 °°

1000600 . 1.000Rs00

%) -« TAEC/BNTECH BMG. INC - {M0D 0% - 03/33/98)
h sy

701722 IR 3

(CONTINDOUS-RELEASR OPTION)

I pianke DFFATINDIT. AT 1R POINT OF RELEASE. (DeELEVATED, 19GRRD LEVEL; O-1sNIXED NODR)
. Y ,
s (nrs) STARILITY A STARILITY B '&tﬂ;&m‘c STARILI®Y D LPARTPY ven ——
: .000R+00 * :D00REG0 .000K+00 .000R+00 .000R+00
. 0002400 +000R+00 .000R+00 .000R+00 .000R+00
.000R+00 * »000Re00 .000%+00 4.773%-03 4.4158-02
1.3108-01 +1.3018-01 1.1872-01 1.5022-01 1.5032-01
1.9372-01 " “1.9572-01 1.9628-01 €.7420-01 7.663E-01
7.4838-01 €312-01 7.71328-01 1.0002+00 1,0002+00
1.0008400 . °1,0008400 1.0002+00 1.000%+00 1.0002+00
1.0008+00 1.0002+00 1.0208+00 1.0002+00 1.0002+00
1.0002+00 1.0002400 1.0008400 1.000R4+00 1.000R+00
1.000%+00 7P.000E+00 1.000R+00 1.000R+00 1.0008+00
1.0008+00 *%.000E+00 1.000%+00 1.000R+00 1.0008+00
1.0008+00 1.000R+00 1.000R+00

STABILITY G

.000E+00

.000R+00
5.2242-02
1.4072-01
4.0362-01
1.000R+00
1.0002+00
1.0008+00
1.0002+00
1.000R+00
1.0002+00
1.0008+00

v LIEIHX:

LEV o08d 8L 1 1-OMA




ey

TVCTLS - “apomonay

DOWMNIND
SECTOR 1008
n 1.4618-00
nre 2.9088-08
RE 6.0042-00
R 4.6662-08
1 ] 1.091%-08
258 1.0392-08
sE 1.164%-08
sse 1.7808-08
8 7.1902-08
ssv 4.260R-08
-4 1.630E-08
wsw 5.3468-09
w 3.7998-09
| nd 4.1678-09
» 4.9408-0%
N 7.8558-09
DOWMNWIND
SECTOR 2000
R 2.2598-09
ZNNE 1.2788-08
. »0008+00
i ENB .000R+00
| ] -000R+00
S8 «000K+00
s .0008+00
SSB .0008+00
S .000K+00
ssw .000R+00
[ .0008+00
s 1.0668-09
L 3.0648-09
L .0008+00
N .000R+00
NEW 4.5348-09

w5

.000R+00 "+ .ODOE+D0

sszcsrToR
o oo

.000E+00

149 END OF ANALYSIS #$8084

IDENTIPIRR

2008 " °,'30 Soon €008
7.260B-09 ~ 35.1i7m-09  4.205E-09  3.416E-09 2.918K-09
1.416E-08 -35015E~08 1.105E-08 1.244E-08 1.390E-08
3.1692-08. - 32.43¢m-08 2.489E-080 2.359%-00 3.185E-08
2.5072-08 .. 1.8138-08 1.7532-08 2.1%4E-08 2.2%8R-08
$.7772-09 - 72,0808-09  7.798R-09  1.090E-08 1.13§E-08
5.2262-04 | 4.401E-09 3.2793-09  6.184E-09 8.014E-09
3.677R-09. .:6.006E-09  8.716B-09 9.0632-09 = 9.313E-09
9.008E-09- ° 9.9062-09 1.)J0E-08 1.730%-08 1.334E-08
3.8258-08 :,"3.193R-08 4.3278-08 S.781B-08  .000E+00
¢.3342-08  -3.961m-08  S.1862-08 - .0002+00
9.691E-09 . §.507E-09 1.236E-08 2.610R2-08 2.0112-08
2.4152-09 ° . 1.8358-09 1.576X-09  1.366E-09 1.219E-03
1.740E-09 ° 1.181%-09 9.480E-10 7.788E-10 $.030E-20
1.9132-09 ~°1.2872-09 1.022E-09% 9.539E-10 1.886E-09
2.3712-09 . 1.648R-09  1.4072-09 1.333EK-09 2.670E-0
3.9112-09 - ‘7:783E-09  2.273B-09  2.084%-09 2.3332-09
Y3
. .
ARCEPTOR IDENTIPFIER

10008 . . 1100m 12008 13008 1400H
2.0118-09 - £.024B-09 1.902E-0% 1.963R-09 2.603E-09
. .000E+00 3, .,000R+00 "~ .000K+00 i .000E+00 '~ .000E+00
.000E+00 -, - .600E+00 - .000E+00 ‘- .000B+00 .000R+00
.000E+00 °.Y..000B+00 .000E+00 .000R+00 .0002+00
.000E+00 . .000K+00 .0002400 .D00R+00 .000R+00
.0008+00 - ,O00E+00 .000E+00 .0002+00 .000E+00
.000B+00"  .000R+00 .000E+00 . 000E+00 .000R+00
. .000B+00  -.:000%+00 .000R+00 .0008+00 .0002+00
.000E+00' . .000R+00 .000%+00 .000E+00 .000R+00
.000E+00 . -O00R+00 +000E+00 .000%+00 .000E+00
.000K+00 - - .000R+00 .0002+00 .000E+00 .000E+00
1.4972-09 & 3.180E-09 2.794E-09 2.476E-09  2.210B-09
2.5272-09 . .000B+00 .000E+00 .000R+00 .000B+00
.000R+00" -** ,000E+00 .000Z¢00 .000E+00 .000E+00
.000E+00 -+ ".000B+00 .0002+00 .000E+00 .000E+00
.0002+00 .000B+00

3y, = YARC/ENTECH XNG. INC - (MOD 06 - 03/29/%4)

(CONTINUOUS-RELEASE OPTION)

7009

2.5448-09
1.330R-08
2.4362-08
2.111%-08
.000R+00
.000E+00
. 000R+00
. 000R+00
.000R+00
.000%+00
.000R+00
1.0992-09
1.4578-09
4.5748-09
5.1482-09
3.157R-09

135008
3.1422-09

98/01/232.

00
2.5448-09

'1.5438-08

2.3568-08
.000R+00
.000B+00
.000E+00
.0002+00
.000E+00
.000E«00
.000B+00
.000E+00

9.9288-10

1.535E-09
.000E+00
. 0002+ 00

5.5328-0%

.0008+00 . -

.000K+00
.0008+00
. 000R+00
.000R+00
.000E+00
.000R+00
.000E+00
.0008+00
.000B+00
.7598-09
.000E+00
.000E+00
.000E+00
.D00E+00

"
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1.076E+01
S5.019E-04
1.445E-04
3183604

2.207E02
237303
7.643E-04

1.391E-01
2.890E+01
2.000E+00
3.020E+01
4.589€-03
Q.672E01
1.985E-01

CARER
1.3816+03
AT9TE-03
2.1766+03
4.804E+01
6.633E-02
2.222E+04
2.567E-04
1.420E+02
1.23€+00
3.3206+03

1.2106-04
2.117E+04
2.000E+04

3.141E+0¢
2.921E+02
9.089E+02

4.904E+00
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RADIONUGLIOE | | (EPA R 1.9
1. _|Est Annuat g
18 |1_FISSION GASES " Rewesse |

.-mes -1 3.08+00
KR8SM - .. - mzm.
" KR:88 1. ':g i
XEA3Y 1 10&01
XEN3S '2,08-01}
L OXEI13SM. - - 2aE0E ¢
XE:138 . ol 8sED1Y.
- XEAIIM 1 oeod) -
ARV R
AR-41 O T
Y -1 30801}
'.';xe':nmi :
.-:nm-r

”"'DEML—"L o

1 ,..IODINES iy : 1.
L131: N O Y

4133 1 e

i 135




220605  2.24E-05

€ 1 -D 1
: Page A4 .
ESTIMATED ANNUAL RELEASES (UNDECAYED CURIES)
T loatuman i ane EPARY. % Tolat
] Esl Annual | dtimated © 1968 1909 - 1970 1971
ik FISSION GASES Release
KR-85 ' 30E+00 61.72% 6.80E0% 872601 187601 1206400 4.806+00 3.58E+00
KRI35M 20602 OA41% ASTEDS 448503 125600 SOOE03 320EM2 2.3%€-M
KR-87 20602 041% 4ASIEO03 448600 123503 8 00E-Q3 3.20E-02 230602
KR-83 30802 O6% GED: GTED 187E00 1.20E02 4.0E0 350E02
XE-133 10601 208% 220602. 224602 @24E03 400E-02 1.60E-01 1.19E.01
XE-A1¥S 20801 4% 45TEQG2 448602 125602 SO0EC2  30E0¢ 2.38E:01
XE-135M 24601 490% SMEQRR’ SNEM 140602 952602 JABIED 2.04E-01
XE-138 8SEOY 17.40% 1.915-01 190601 SWEM I40E0  1.36E+00 1.016+00
XE-133M 30503 0Q08% GO0E04 672604 1WEDL4 1.20EQ3 480603 398603
AR-IT
AR41 4.08-01 0.15602 0695602 250502 1.80E01 G40E-01 4.T7E01
C-14 3.08-04 GOENZ 67262 107E02 1.20EQ1  4.80E01 3.56E-01
XE-131M
Rp-58
UNIDENTIFIED
1131 I0E-D4 1 GOSEDS 672605 1.87E05 120604 4.80ED4 358604
|133 )
1A% -
BaDTY MATCS
SR-89 40E05 740% 9.15608 805E08 2S50E-08 160605 G.40E05 ATTEOS
SR40 20804 3.02% AABEOS 125605 O.O00E0S Q20604 2.38E-04
CS-1M
C81%7 20807 0O04% 443E00 1.25E08 SO0E08 2320607 238507
23%E04

1.19E-04
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REFCGRTED ANNUAL RELEASES (UNDECAYED CURIES)
|RADIONUCLIDE 1972 AT 8T8
|1 FISSION GASE
KR8S © 1686400  255E01 1.40Ee00 271E00  T49E02  1.30E+00 7.50E+00
KR85M Y S45E03 - 152601  SS0E02 130601 238501  1.056+00 7.69E¢00
KR4&? . 15002  9S0EQ2 180601  S10E01  S.36E400
KR8 400E03 784202 &SSEN2 204601 395E01  1.40Ee00 1176401
XEAD TA2E401  3MMED1  GOTESDt 1436401  191E+01 9.78E+01 5236+
XE-138 1.04E400  6.52E¢00  1.138400 164E400 J40E+00 1.37ED1  7.10E+01
XE-135M . B10E04  145E+00 1216400 48TE+Q0  1.06E+01
XE138 . 250Em SSIEDR  SSIE0
XE-133M AT0E01  1.43E400 B.72E°00
AR3? 6.496400 4MED1  9MIEDT  5.09E01
ARA1 1.63E+00 290E01  4B6ED1  1.79E+00
C14 9.786.01 120601  230E01  3MEO
XE-131M 34TEQ2 620601 7.63E00
Rb-88 1256400 GB4E01 -
UNIDENTIFIED - .
_ln. 10OINES
131 217604 THMEDL  167E03 255605  4O4E08  15TEO4
123 . 287604 QITEO4  488EDS 673508 © 1.37E04
135 . 3BMEOL 113504  AQEDS SEQS  V.H0E0S
i PARTICULATE ‘
SR80 - - BS0E06 - . 3.08E-07
SR-90 B00EDS  154E08 6OIEDS  7.04E07 280608 156508 -
CS134 400E08  373E06  7.56E05  4SGEQT  L.9SE07  244E08
cS137 200608 355608  1.15E05  7.47E08  406E0?  1.12EQ7 2 7T0E0S
270607 B.96E08
220607 242605
AMEL?  6.12E08
- 177605
212807 B3EW
216507 .
7.08607 142608
. 2.34E08
375607 2.84E07
327E+00  2.89E¢00

A4%
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. 10
11
12 .
13 __|RADIONUCLIDE 1979 - 1980 1981 nipe2 ) 1983 19845 1985 | 1988
14
18 |1 FISSION GASE
16 . .
17 KR-E5 1.04E+00 1.23E+00 G53E+00 O0.00E01 O.79E01 7.92E+00 1.13E+01 2.84E+00
13 KR-85M 1.00E+00 743601 1.44E+00 1.05E+00 B8.26E+00 1.TOE+0t 1.08EeD1 4.4BE+DO
19 KR&? 1356400  7.11601 1526400 2.10E+00 G.79E+00 1.68E+01 1.98E+01 J.E5E00
[ 20 | xR 2826400 1.20E¢00 2406400 3J41E400 1.30E+01 268E+01 3136401 6.73E«00
21 XE-133 1976402 322E+01 O(OE+O1 SI5E+01 400E+02 1.00E+03 03802 3.00E+02
2 XE-138 255E+01 1.30E+01 2806401 AS2E+01 ~ 1476402 2065E+02 208E¢02 7.73E+0%
23 NE-135M 221E+01  1.83E+01 4.55E°01 400E+D1 2016402 257E+02 1.80E+02 9.30E+D1
A XE-138 748601  30BE01 140E:00 4176400 7.336+00 1256401 147601 1600
28 XE-133M 1086400 OATED2 01008 9.27ED1 O.ME+00 1.74E001 1.91E+01 527400
2¢ ARS? 217E400 4.93E01 S96E01 G26E01 GS0E+00 1.23E+01 377E+00 S5.70E-01
F1d AR4Y 221E«00 Q.10E01 1306400 2136400 1.71E400 2435400 2868¢00 3.61E-01
28 (X7 208E01  150E01 ATIEO! 1.24E+00 AJEDY JI0E.00 1.33E+00 BSSEDN
23 XEA3M 3216400 10SE+00 1.1EE+00 2 34E+00 OOIE00 1706401  1.356+01 420640
30 Roes - . 0.00E+00 OO00E+00 OO0DE+00 O.00E+00 O0.00E+00 0.00E+00
31
= uz__q UNIDENTIFIED - - - . . - .
34 lu. 10DINES
38 131 175504 632605 168504 2B3EO4  J00E03 G621EQ) 66IEO4  1.09E04
38 133 10505 - 481E05 490608 4.24E03 2900603 6.20E03° SO1ED0S
:: -135 100604 - 778605 1.TE6E05 205603 S16E04 235608 1.51E-08
38 it PARTICULATE
40
41 SR89 30EL? 3I04EOT  1.24E08 120605 15608 125605 - -
4 . SR-50 210607 120607 102608 1.62E08 196607 272608 4.21E08 -
A CS134 A00ED8 JOAEO8  7.01ED7  7.51E07 248808 O7E05 419E08  1.14ELS
4 cSy7 7G0E08 G43E08 200608 231EQ04 S30E08 9SELS 266807 120608
48 BALA-140 100608 - e .- - . 793E08 448EQT -
48 NG - . . . . . . .
47 CO-58 402608 1.20E08 B64E08 63ISEO08 - 13108 327E08 116607
48 co80 2220605 1.18E05 108E05 1.7SE08 SOTELS - 430E08  D.05E08
48 FESO AE0? . 397TEQT  10E08 - - - .
80 CR81 - . SO0E08 049E08 - - - -
:; ZRND-9S 20607 - 20E07 9.05E807 - 1.TIE08 S44E08 -
CE-14¢ - . . .- - S08E07 - 1.956-00
. [X CE144 - . . . . - A0E0 -
54 $8-124 . . . - . . . R
68 MN.84 340E08 820508 ODGIE0S SSTEDS 449E08 060508 376607 T.00E07
88 | AG-tioM . . . 210607 . . . .
(14 8E-75 . - 000E+00 O.O00E+0D O.00E+00 0.00E+00 0.00E+00 O0.00E+00
[ MO-99 . - . . - . - .
(] RU-103 - - . - - A0TEQT - 9.836:00
[ 88-128 . 140E08 400EDS 200E08 GS0E08 45608 - -
61 TE132 . . . - . 150608 - .
62
<]
“ .
: H3 357600 1.47E400 J0TE/00 SITE«00 5138400 S45E+00 S.265400 1.0OEOY
[:]
(]

huy



KRE?
KR-88
XE-133
XE-138
XE-135M
XE-138
XE-133M
ARY?
AR41
C-14
XE-131M
Rb-88

UNIDENTIFIED

il PARTICULATE

SR80
SR$0
CS-1M4
CS-137
BALA-140

“IRADIONUCLIDE ‘1967 .
5. 1FISSION'GASE:
KR8S T.T26+00 ' 4.10E+Q0
KR-85M 4186400 1.04E¢00

3.89€+00
8.186+00
2.20E+02
6238401
6. ME01
2.47E+00
4.26E+00
8.206-01
1.33E+00
1.32€+00
A4.126+00
0.00E+00

9.48E-07
2.24E-08

1.68E+00
3516400
1.02€+02

- 3.00E+01

4.75E+01
8.08E-01
2.0TE+00
1.11E-01
8.5€-01
G 41E-01
1.10E+00

Ads
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10 RELEASED ACTIVITY DECAYED TO 010158
11 ¥rs to 1998 kY4 3 35 34 3 kv 31 30
12 Nuckde  Lambda 1960 19 1962 1063 1964 1965 1966 1967
1 KRES  G440E02 1.626E05 S4IEDS 662EDY 240201 3IS41EC2 4776E02 9.31BED2 9.727E02
11 KRESM  1381E+03 O000E+00 0.000E+00 ©0.000E+00 0O000E+CO O.000E+0C OO00E+00 O.000E+00 O O00E+00
18 KRS8?  4797TE+03 00006400 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00
16 KRS8  2.178E+03 0.000E+00 0OODE+00 0.000E+00 0.000E+00 O.000E+Q0 O0.000Es00 O0.000E+00 0.000E+00
17__] XE-133  4.804E+01 O.000E+00 O0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000€+00
18 | xE-135  6.6336+02 0.000E+00 0.0006+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00° 0.000E+00 0.000E+00
19 | XE-135M 23226404 Q.O00E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 O.000E+00 O0.000E+00 0.000E+00
20 | XE-138  2.567E+04 0.0006+00 O0OCOE+00 O.000Es00 O0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00
21 XE-1M  1.1206+02 0.000E+00 0.000E+00 O.000E+00 (.000E+00 0.000E*C0 0.0006+00 (.000E+00 0.000E+00
7 ARS7 7.2336+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0000E+00 O0.000E+00 O0.000E+00 0.000E+00
23 ARAL 33206403 Q.000E+00 0.000E+00 0.000E+00 O.000E+00 O.000E+00 O.000E+C0 O.000E+00 0.000E+00
24 | cu 1210604 1.754E05 S.400E05 G6201E01 2.137E01 2953E-02 JT76EL2 68ISEM  6.091E-M
28 |} XE-131M  2.117E+0' O.000E+00 O.00DE+00 O.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
22; Rb-88 2.061E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 Q.000E+00 D.000E+00 O0.000E+Q0 0.000E+00
28 |UNIDENTIFIED
29
30 {u. o0NES . .
ET] 1131 3.141E+01 O0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
| 32 |} w133 2921E+02 0.000E+00 DO0OE+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00 0.000E+00
:3 11135  9.080E+02 0.000E+00 O.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O OODE+00
-
38 |1t PARTICULATES -
38
37 Isre9 4.904E+00 1.021E89 6.796E8T 1457E-80 7.288E-79 1.4TE-T7 2718E-75 T.2626E73 1038670
38 | sre0 230802 483E0 1.353E08 1817504 G.X20E05 B895E08 1.181E-05 217SE05  2.180E-05
39 icsam 3305601 0.000E+00 0.0008+00 O.000E+00 ©0.000E+00 0.000E+00 0.000E+00 O.000E+00 ©0.000E+00
40 ics1y7 2205E02 5.024E-12 1612E-11 1880607 GS54E08 - 9.200E00 1.190E08 2245608 2.2496-08
41 |BALA-140  1.510E¢02 0Q.000E+00 O.000E+00 0.000E+00 0.000E+00 OCDOE+0O0 O.000E+00 O0.000E+00 0.0D0E+00
42 |2nves 1.0396+00 0.000E+00 0.000E+00 . 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00
43 lcoss 35466400 O0.000E+00 O.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
44 |coe 1.318E01 B8.052E-11 3202610 4.173508 - 1.819E08 2553E07 268IE07 I.6SSE07 8.585E-07
48 |rEm S.626E+00 0.000E+00 0.0006400 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0Q.000E+00 0.000E+00
48 lcrst 0.107E+00 0.000E+00 0.0005+00 O0.000E+00 O.000E+00 Q.000E+00 O.000E+00 OC.000E+00 O.000E+00
47 |ZRNB93  3.063E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00
48  |CE-149 7.763E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 O.00DE+00 O0.000E+00 0.000E+00  0.000E+00
49  jcE144 8.902E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+Q0 0.000E+00 O.000E+00 0.000E+00 0.000E+00
80 |sB124 4208E+00 0.000E+00 0.000E+00 0.000E+00 Q.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
61 JmMNs4e G.089E-01 S.807E-22 4152621 1.005E-18 8.431E-17 2.50E-7 7.1656-17 2044516 G.470E-16
62 |AG-110M  1.001E+00 O00C0E+00 0.000E400 0.000E+00 '0.0006+00 O0.000E+00 Q.000E+00 0.0006+00 0.000E+00
83 IsErs 21006+00 Q.000E+00 0.000E+00 Q.000E+00 ~0.000E+00 O0.000E+00 0.000E+00 G.000E+00 0.000E+00
84 IMOD9  ©.123E+01 0000E+00 O0.000E+00 O.000E+00 - 0.000E+00 0.000E+00 C.000E+00 0.000E+00 0.000E+00
€8 IRU00  @3BIE.00 0.000E+00 0000400 0.000E+00 O.000E+00 0.000E+00 O0.000E+00 O.000E+00 ©.000E+00
88 |sB-128 25%E01 0.000E+00 0.000E+00 0.000E+00 - 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
:; TE-132 7.790E+01 0.000E+00 0.000E+00 0.000E+00 - 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
[THRTE S.622E02 1.909E+00 2.114E+00 2236E+00 2.308E+00 2.503E+00 2.647E+00 1.925E+00 2.796E+00
60 YRGASEF WA2, 8.0, PQ. 1

R4b
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RIS Yrs to 1998 b ] 28 27 3. 2 60-71 Decayed
4251 Nucide  Lambda 1968 1969 1970 1971 to 1998
243§ KRS  GA440E02 2802602 1970EQ1 B.420E01 G70IEDY 29166400
40 1 KRgSM  1.381E+03  0.000E+00 0.000E+00 0.000E400 0.000€+00 0.0006+00
18/ ] KR87  AT97E+C3 O0O0ODE'00 OOUO0E+00 O.000E+00 0.000E+00 0.0006+00
“48 | KR88:  2.178E+03 0.000E+00 O0O00E+00 0.000E+00 0.000E+00 0.000€+00
37 | XE:33.  4004E<01 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
18 ] xe:35.  GEIBEH2  0000E+00 0000E+00 0.000E+00  0.000E+00 0.000E+00
19 | XE-135M: 2.322E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
20 | XE:138-  2.567TE+04 OO000E+00 QOOCE+00 0.000E+00 ©0.000E+00 0.000£+00
2. |'XEA33M  1.120E+02 OO00E*00 QO00E+00 0.000E+00 0.000E+00 0.000€+d0
“1:AR:37. 7233E+00 OO00E+00 O0O00E+00 (0.000E+00 0.000E+00 0.000E+00
__ |- AR:A1 3320E+03 O0.0006¢00 O0O00E+00 0.000E+00 0.000E+00 0.000€¢00
1 ic4 1210804 1868E02 1.197E08 4.781E01 2.3564E-01 2017E+00
CXES3IM: 2117E+01  0.000E+00 - O.000E+00 0.000E+00 0.000E+00 0.000E+00
Ro-88 2081E+04 OO00E+00 C.000E+00 O0.000E+00 0.000E+00 0.000£+00
_|UNIDENTIFIED.
.11 JODINES )
] 131 3141E+01  0.000E+00 O.000E+Q0  0.0006+00 0.000€+00 0.000€+00
1133 2021E+02 0.000E+00 O0.000E+00 O.C00E*00 0.000E¢00 0.000E+00
1135  9060E+02 O0.O000E+00 O0.000E+00 0.000E+00 0.000E¢00 0.000€+00
T uLPARTICULATES

49845400 4.227E80 30C0ESHS 2311EH 25165681 2.5306-81
2390502 622608 4.000E-05 1674604 1278204 6.514E-04
3.365E-01 0000E+00 O0.000E+00 0.000E400 0.000E+00 0.000€+00
2205602 G415E-00 4200608 (.721EQ7T 1.J313E07 6.720E-07
1.510E+02 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00
1.030E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000€+00
A546E+00 OOO00E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
1.318E01  27MELT  1.9G0E08 9.107E08  7.745E.08 2117E03
S626E+00 O0.0C0E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00
9.107€+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
3805E+00 O0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00
7.783E+00 O0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00
8OMEO1 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
4.2066+00 0.000E+00 O.000E+00 0.000E+00 ©.000E+00 0.000E+00
8.000E-01 4.050E-16 SO8R2E15 5232614 8.736E-14 1.4746-13
1.001E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00
2103+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000€+00
9.123E+01 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
6.361E+00 0.000E+00 0.000E+00 0.000E+00 ©.000E+00 0.000E+00
25%€E-01 O.O000E+00 0.000E+00 O0.000E+00 0.000E+00 Q.000E+00
7.790E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000€+00
S.6226-02 1.5756+00 2093E+00 1.97SE+00 9.450E01 2317€+01
YROASEF.WE2, SW. D, PO, 3




A48

c I o S R
YRC-1178 REV..0
Page A-10
ANNUAL RELEASED ACTIVITY DECAYED TO 01/01/68
1872 AWIN 1974 DR 1 B T o RO )
] 2 2 22 21 20 19

33S3E01  S4A2E02 IINEOT  GSITED1  19EM2  IWZEDY  2.231E-00
0.00CE+00 OO00E+00 (0.000E400 O0.000E+00 0.000E+00 0.000E+00 0.000€00
0000E+00 O.000E+00 (0O000E+Q0 O0.000E+00 0.000E+00  0.000E+00  0.000€+00
0.000E¢00 OOCOOE+00 O.000E¢00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 O0.000E+00 0.000E+00 . 0.000E+00 0.000E+00 -0.000E+00 O.000E+00
0.000E+00 O0.000E+O0 0.000E+00 D.000E+00 O0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.C00E+00 0.000E+00 O.000E+00 - 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0CO0E+00 O0.000E+00 0.000E+00 0.000E+00  0.000E+00 0.000E+00
0.000+00 0000E+00 0.000E+00 - 0.00CE+00 0.000E+00 0.000E+00 0.000E+00
1.908E-76 2.000E-T7 2.820E73 - 4176E-70 4.GNEST 1.40TEE)  1.479€-60
0.000E+00 O0O000E+00 0.000E+00 . Q.0COE+00 O0O00E+0D Q.000E+00 0.000E+00
9755601 1.943E01 5255801 1.573E¢00 1.288E01  2.38%€.01 3.301ED1
“XE:131s 28176401 00006400 9.720E-23 7.136E-214 ; .000E+00 2.924E-195 8. 168E-185 1.570E-174
RE:8S  2081E+04 0.000E+00 0.000E+00 0.000E+00.% Q.000E+00 0.0CE+0D 0.000E+00 0.000E+00

131 3.941E+0Y O.000E+00 OOODE*00 O.O00Es00 1.310E-300 87516292 7.413E-278° 1.0M4E-263
3 2821E+02 OO00OE+00 OQOOE+00 O.000E+00 O0.000E+00 O0.000E+00 0.000E+00 0.000E+00
135 9069E+02 O0000E+00 0.000E+00 0.000E+00 O0.000E+00 O0.000E+00 O.000E+00 ©0.000E+00

0.000E+00 0.000E+00 2.30SE48
1.710E00 9.65TEL9 0.000E+00
3908E-10 1.374E-10 4.077E-00
2506E-07 4.499E07 1.749€-08
0.000E€+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+0
8307TEI3 4420638 49726
S$.030E07 1.576E08 1.878E-06
.151ES8 4.566E88 2307E-52
1.960E89 0.000E+00 1.261E-80
2.556E43 5.635E-41 1.074E-30
‘0.000E+00 S.207E-75 0.000E+00
0.000E+00 1.479E-14 8.408E-14
T.630E-48 0.000E+00 0.000E+00
2201E-14  0.000E+00  4.949€-13
358E-16  7.576E-16 1.561E-15
0.000E+00  0.000E+00 0.000E+0C
0.000E+00 0.000E+00 0.000€+00
0.000E+00 0.000E+00 0.000E+00
O.000E+00  0.000E+00 0.000E+00
0.000E+00  0.000E+00 0.000E+00

5.622€02 2.166E+00 2.178E+00

6.205E01 1.081€+00 9.941E-01
TRGASEF W2, 8t K, PO

1.055€+00 5673601




-1
13
135

2.117E+01
2.081E+04

3 141E-0Y
2921E+02
9.060€+02

1979
1

$.1406-01
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.0006+00

G.224E-87
0.000E+00

2.075€.01
1.033E-168
0.000€+00

5.018E-250
0.000E+00
0 000E+00

100
i}

4.104E-01
0.000E+00
0.000E+00
0.000E+00
0,000E+00
Q.000E+00
0.000E+00
0.000E+00
0.000E+00

1.641E-54
0.000E+00

1.499€-01
8. 204E-157
0.000E+00

T S49€-207
0.000€+00
0.000E+00

$.150€-01

0.000E+00
0.000E+00 -

0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00

T.319E51 .

0.000E+00
1.17SE+00
0.000E+00
0.000E+00

2.508E-222

0000E+00 -

2371E41

7.050€-01
0.000€+00
0.000E+00
0.000E+00
©0.000E+00
0.000E+00
0.000€+00
0.000E+00
0.000E+00
1.6206-47
0.000E+00
2.333E+00
©0.0006+00
0.000€+00

1.200€-200

- 0.000E+00

0.000E+00

3.354E+00
0.000€+00
0.000E+00
0.000E+00
1.195E-290
0.000€+00
0.000E+00
0.000E+00
0.000E+00

1.796E-44
0.000E+00
8.997E+00
0.000E+00
0.000E+00

1.34E- 104
0.000£+00
0.000E+00

171E0
0.000E+00
0.000€+00

1 383E-180
0.000&+00
0.000E+00

1.974E-M4
6.384E-03
1.200€-08
5.884E-08
0.000E+00
1.7826-12
0.0006+00
0.000€+00
0.000E+00
C.787E-58
7.638€-29
0.000€+00
0.000E+00
1.790E-20
0.000E+00
0.000E+00
0.000E+00
0.000E+00
5517642
S.1506071
0.000E+00

0.000E+00

9.143E+00
0.000E+00
0.000E+00

B.042€-249
0.000E+00
0.000E+00
0.000E+00
0.000E+00

5.706E-38
0.000E+00
1.342E+01
0.000E+00
0.0006+00

1.253E-168
0.0006+00
0.000E+00

4.483E-M
3142608
4.618E-00
3.403E.07
0.000E+00
- 1.286E-13
1.433E-24
0.000E+00
0.000E+Q0
1.880E-55
0.000E+00
1.268E-47
0.000£+00
4519620
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000€+00

0.000E+00

2.212E-00
0.000€+00
0.000E+00
0.000E+00
24336228
0.000E+00
0.000€+00
0.000€+00
0.000E+00
1.008E-35
0.000E+00
4.251E+00
0.000E+00
0.000€+00

41E155
0.0006+00
0.000€+00

0.000€+00

8.725€07

3.186E-08
0.000E+00
0.000E+00

1.260€-12

1.108€-22
0.000E+00
0.000E+00
0.000€+00

2101627
0.000€+00
0.000€+00
5722627
0.000E+00
0.000E+00
0.000E+00
0.000E+00
-0.000E+00
0.000E+00
0.000E+00

0.000E+00

TRGASEF.WE2, SLE. PG 2

Adq



B R s [ 1 T u T v ] w Jx] ¥ |
YRC-1178 REV. 0
Phge A-12
YEAR 1887 1968 196911980 . . 199%. . 1982 1972-82 TOTAL
Yrs to 1998 0 9 L 7 8 5 DECAYED _
10010158
Lambda )
6440602 2.153E+00 1085E+00 7.119E-01 6388501 1.252E+00 0.000E+00 34486401
1.381E403 0OQ00E+00 O0O000E+00 OQ.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
47976403 0.000E+00 OOCOE+00 0.000E+00 0.000E+Q0 0.000E+00 0.000E+00 0.000E+00
2.178E+03 O.000ES00 O0O000E*00 O0.000E+00 O0.000E+00 ©.000E+00 0.000E+Q0 0.0006+00
ABOAESOY 1.444E-207 6.500E-187 2275E-108 2.104E-143 2219€-124 0.000E+00 22196124
6.633E+02 OOO0E+00 O0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000€+00 0.0006+00
23276404 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E¢00 0.000€+00" 0.000E+00
2567E+04 Q.000E+00 0.000E+00 O0.0C0E+00 0.000E+00 0.QU0E+00 0.000E+00 0.000E+00
1.120E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.850E-283 0.000E+00 48506293
72336400 S100E32 ASWES B82E26  668E23  7.0026:20 0.000E+00 7.600€-20
33206403 0000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 ©0.000E+00
1210804 4 111E+00 1.005E+00 1.063E01 2800E-01 9.794E01 0.000E+00 $.909E+01
21176+01 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 82945157
2.081E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 ©0.000E+00 0.000E+00 0.0006+00
T35 71 131 3941401 6.314E-142 2.735E-128 GOBGE-115 3696E-101 3.476E-87 0.000E+00 3.478E.67
34 ] 1133 2021E+02 0.000E+00 O.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
135 9.089E+02 0.000E+00 O0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AT956-28 0.000E+00 0.000E+Q0 0.000E+00 3.7956-26
SA01EOT - 3ATMEOT O0.000E+00 0.000E+00 1.138E-04
2416607 1.840EQ7 7.088E08 3.621E-00 3535608
8.006E07 9.027EQ7 O0.000E+00 0.000E+00 3427E05
0.000E+00 0.000E+00 0.000E+Q0 0.000E+00 0.000E+00
1278600 9.326E-10 OOCOE+00 0.000E+00 2.2156.09
1531617 3030616 S.066E-15 1.499E-13 1.553-13
400TEQ? 1.212E07 OOO0E+Q00 0.000E+00 2.951E-04
6472625 3.807E-24 0.000E+00 0.000E+00 4.454E-24
1368637 391TEAS 0.000E+00 0.0N0E+00 IBNED
4730620 0.000E+00 0.000E+00 0.000E+00 4.7306-20
127463 0.000E+00 D.0COE+00 0.000E+00 1.2M4ED
S.614500 0.000E+00 O0.000E+C0 0.000E+00 $.614E-00
2013620 4.785E-19 2.292E-19 0.000E+00 1.219619
3684610 O000E«00 O.0U0E+C0 0.000E400 4.268E-10
0.000E+00 0.000E+00 (0.000E+00 0.000E+00 8.087E-15
0.000E+00 0.000E400 Q.000E+00 0.000E+00 8.0826-28
0.000E+00 0.0006+00 (0.000E+00 0.000E+00 ©0.000E+00
0.000E+00 0O00DE+00 O.000E+00 0.000E¢00 S.531E42
0.000E+00 O.000E+00 O0.000E+00 D0.000E*00 SSEDT
0.000E+00 0.000E+00 0.000E+C0 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.051E+01
TRGASEF WL, 81 €, 70.3
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“{Yankee Atomic Electric.Co: . |- N i o P 4 YRC 1178, REV..0
_|TOTAL GASEOUS RELEASES (Curies). . | Page'A:13
& 1o ) R (fie GT1-75 WK3)

T TTITotalAdL
[Total All___[by group |
3 4 |Releases Ci | Ci !

| RADIONUCLIDE |1~ =~
Q;I.FlSS!O? GASES | H Y

T1.59E400] 1.68E+00

3.00E-03] __ 5.45£-03]

1 KR85M .~ | | _4.50E-04]
R G T R T
| XE-A35

- [ 400E03]  400E03]
) 33E¥00| 7.84E400 _ 1.42E+01)
02[ 6:60E-01] 1.18E%00] 1.04E+00

. 5.47E:02]
L B48E+00]
) 1.63E+00) .
. 9.78E-01

R N B E R T

-

“Z40E401]

2.17E.04

| 21704

E06| TA0E05| .

o] 00

IR

- : -

85 [ § RN S SN TR RS Y 1=
56 H-3 266E+00| 1.65E+00] 7.80E.04] 4.52E500] __ 8.63E+00 -
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1 98E:02§ 4




As3

AE

AF

AG

-

AH

“IYRC 1178 .REV. 0
| PageA-is 2

Total Act

Total All

' ‘by;gm'ixp’ '

Gi

- {Releases. Ci

'3.B4E:02

~1.48E¥00

5] 1.126:02

5.50E:02

[ 6.00E-03]

1/59E:02'

2] 6.96E:02

888E-02|

3E-01] 2.14E200]

_6:07E+01]

1.29E:0%

1.15E+00

E:04]_4.30E-04

__6:18E-04

3.77E04]

5.41E:04].

2| 2.74E:02

3.78E-02

1.38E:02]

0E-01

“1.76E:01)

T

58E-01] 2.38E:02]

2.07E:02]_

“G54ES01

,  5

B.60E-05]

2E:05

228E-04]

"3:40E-04]

1438605

T1.38E.03

W S YU

| _86:90E-05.

4.60E-07.

T Z62E06]

[ #33E03
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“[Yankee Aiom‘c'ElectncCo - o IYRC 1178, REV:'0
- CONTINUOUS GAS..GUS RELEASES«*(Cunes)",, A . ..fPageA16 ) .
' . N ’ . JmeG7r 75w»<3 -

T

Y SCALI T D -

T
|

o) ‘cooqag : »|

-.l.:F!SSIOI’;l\;_‘GNSETS‘E S I IS R 4. ’Releases C| 7

R X

‘2 81E—02
1.76E:01
" -4:65E:03]~
1. 7299011

- 156E<02]

[ Z02E0%] 8:94ED2







e T s o oo St B A TS A AR it P SO SR LT

A J | K | L ] N o P Q R
472 |Yankee Atomic Electric Co - YRC-1178

173 |Total Continuous + Batch Releases (Curies) Page A-18

174 (fle G76-80.

175 ’

176 1977 Total All Total Act
177 ). FISSION GASES 1 2 3 4 Releases Ci |b t&u
178 . .

179 KR-85 8.28E-02] 1.03E+00| 1.46E-02] 1.7SE-01 1.30E+00

180 KR-85M 1.33E-01| 1.09E-01! 1.03€-01] 7.01E-01 1.05E+00

181 KR-87 7.47€-02| 9.51E-02] 6.16E-02| 2.79E-01 5.10E-01

182 KR-88 1.83E-01| 1.41E-01] 1.48E-01] 9.26E-01 1.40E+00

183 XE-133 1.06E+01] 1.87E+01| 6.01E+00] 6.25E+01 9.78E+01

184 _XE-13§ 1.84E+00| 1.41E+00] 1.54E+00| 8.90E+00 1.37E+01

185 XE-135M 8.37E-01] 5.44E-01| 1.08E+00] 2.20E+00], 4.67E+00

188 XE-138 8.64E-03] 2.40E-02] 1.15E-03] 2.43E-02]  5.81E-02

187 XE-133M 1.83E-01{ 1.07E-01| 1.26E-01| 1.01E+00 1.43E+00

188 AR-37 7.05E-02| 8.54E-01] 2.66E-03| 1.35E-02 9.41E-01

189 AR-41 1.78E-01] 2.15E-01] 2.80E-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 8.20E-01

192 Rb-88' 3.24E-01| 3.60E-01] - - 8.84E-01

193

194 | UNIDENTIFIED - - - - - »
195 1 1.25E+02
186 |Il. IODINES

187 1-131 2.21E-08] 2.60E-05] - 2.12E-05]  4.94E-05

198 1-133 2.20E-05] - - 4.44E-05 8.73E-05

199 1-135 282E-05] - - 2.85E-05 §.47E-05

200 1.71E-04
201_|il). PARTICULATES

202 [

203 SR-89 .. - - - -

204 SR-90 1.56E-08] - - - 1.56E-08

206 CS-134 - - - 1.15E-07 1.15E-07

206 CS-137 2.18€-07| 1.43E-07| 2.19E-07| 1.32E-07 7.12E-07

207 BA-LA-140 - - . - -

208 ZN-85] - - - N -

209 CO-58 - - 2.796-07] - 2.79E-07

210 CO-80 - - 2.20E-07] - 2,20E-07

211 FE-59) 1.65E-07] - - 1.81E-07 3.38E-07

212 CR-51 - R . - N

213 ZR-NB-85 - - - 2.18E-07 2.18E-07

214 CE-141 - . 2.16E-07] - 2.18E-07

215 CE-144 - - 7.98E-07] - 7.98E-07

216 SB-124 - - - - -

217 MN-54 - - - N -

218 AG-110M - 1.72E-07| - 2.03E-07 3.75E-07

219 SE-75 . R - N -

20 MO-99 - . . - .

221 RU-103 - - - - -

222 $B-125 - - . - -
223

224 | UNIDENTIFIED - - - - -
225 1 _3.28E-06
226 H-3 1.55E+00 4.91E-01] 1.01E+00 3.27E+00

2.14E-01

AsT
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eleases (Cunas

AL Tdta,' = ci' :

. :Releases c. by QrOup '

Cl

768E+00 :‘ - -

[T65E+02,

AS7



AsSB

7.65E:05]
. 1.03E-04] -
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T tYankee Atomic ElectriciCo. .| -

‘Page A:21:

[ Total, Contmuous,._f‘-iBatch Releases (Cunes _

‘ (mec;7s-aowm)

|1 FISSIONGASES |

101 Erof

T 2.21E%00] .

"XE-135M

1-2:48E+00]

_XE-138

4.79E:02] -

L _‘:-xe-1‘ 33M

[ 1.34E:02] —

| 7ioBEwo1

T632EW5]

[ 257606

| em2E05|

7 04E-08

~7.30E:01

il TazEwEl

Ay
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[Yankee Atomic Electric Co. . 1.

2_|Total Continuous# Batch Relea

ses(Cries‘ , :

.(mecm-aswm

|TotalAct

TTottAl

by QTOUP

Cl L

lFlSSto?GAst—:s |

__|Reledses “Ci. A

11ee+oo~_, T

[ 172402

,.97E-07 e

NGO
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“[Yankes Atomic Electric Co.

YRC-1178, REV. 0 _

Page A:23

Total Continuous + Batch Relea

ses(Curies)

(fle:G81-85WK3}

|TotalAdl

Total:All

4

by group

CI

|- FISSION GASES |

_|Releases Ci_

KR-85

4 QZE 01

'-:3 B62E-01

" B.80E-01]

__KR-85M

1:85E#00:

 KR:87

BABE02] i ]
~ . 2:A6E#00

KR:88.

;'T .3K1E¥o0

T3 70E%01]

¥01| 1 72E400]

5.35E+01)

XE-135

9 er+oo

1 22E+O1

1: 24E+01'

1.56E+00,

3:52E+01:

XE:135M

-+01 1:08E+01,

2:88E+00

4:69E+01

2{3BE+00

-3 23E 03

XE-133M

L 4.17E+00

9.27E-01

AR:37._

BOTE01] .
" 4.06E02]

~'B;28E:01.

. AR-41

ol 4 3E02]

213E+00

C-14 |

|78.82€202]"

1.24E+00]

_XE-131 M

:,l'iin-88 ‘

s, 195—01

0 - 2:40E:02]

__2.34E+00|.

“UNIDE!\{TIFIED

1,55E+02

1131

_IODINES

2 B3E.04

=133 ]
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