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EXECUT!VE SUMMARY

I BOSTON EDIS9N COMPANY
Pilgrim Nuclear Power Station

Radioactive Ef fluent and Haste Disposal Report

I including Hoteorological Data
July 1 to December 31, 1991

INTRODUCTION

This report quantifies the radioactive gas 6ous, liquid, and radwaste releases,,

) and summarizes the local meteorological data for the period from July 1 to
j December 31, 1991. This document has been prepared in accordance with the

requirements set forth in the Pilgrim Nuclear Power Station (PNPS) Technicali

Specifications and Revision 1 of Regulatory Guide 1.21, " Measuring.
Evaluating, and Reporting Radioactivity in Solid Hastes and Releases of
Radioactive Materials in Liquid and Gaseous Effluents from Light Water Cooled
Nuclear Power Plants."

Amendment No. 116 to PNPS Technical Specifications, issued May 13, 1988,| modified the reporting requirements for the semiannual Radioactive Effluent
Release and Haste Disposal Report including Heteorological Data. The change
allows for the submission of a supplement to the March semiannual report

I (reportilig period for July through December) which would contain the dose
assessments for the previous year. Accordingly, the attached report does not
contain the radiological impact on humans, the atmospheric dispersion factors,
nor the associated percent Technical Specification limits in Table 1A (as
these limits are based on dose).

The quantity of radioactive material released from Pilgrim Station was

I determined from sample analyses of gaseous releases from the main stack,
reactor building vent and turbine building, and liquid releases into the
discharge canal. The quantity and volume of radioactive waste which was
shipped off-site from Pilgrim Station for burial was determined from dataI contained on the radwaste shipping documentation. The meteorological data
were obtained from instrumentation measurements from the 33 foot and 220 foot
levels of the 220 foot meteorological tower located at Pilgrim Station.

GASE0US EFFLUENTS

I- The gaseous radioactive releases from July 1 to December 31, 1991 are
quantified in Tables 1A,18 and IC. Radioactive noble gases released during
the period totaled 1.40E+3 curies. Releases of radioactive particulates and
iodines from the main stack, reactor building vent, and turbine building,I totalled 9.80E-2 curies, and tritium releases totalled 4.28E+0 curies. No
gross alpha radioactivity was detected in gaseous effluents.

I LIQUID EFFLUENTS

The liquid radioactive releases from July 1 to December 31, 1991 are
quantified in Tables 2A and 2B. Liquid effluents into the discharge canal
resulted in a total release to the environment (Cape Cod Bay) of 2.83E-2
curies of fission and activation products and 9.40E+0 curies of tritium.I Dissolved and entrained gases in liquid effluents totalled 6.01E-3 curies
during the period. No gross alpha radioactivity was detected in liquid
effluents,
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SOLID HASTE

( The solid radioactive waste that has been shipped off-site for burial during
the reporting period is described and quantified in Table 3. Approximately
210 cubic meters of solid waste was shipped off-site for burial with a total

[ activity of approximately 4.30E+2 curies (major nuclides: Cr-51, Hn-54,
Fe-55, Co-58, Co-60 and Cs-137). Pilgrim Station did not ship irradiated
components off-site during the reporting period.

METEOROLOGICAL DATA

The meteorological data joint frequency distributions are listed in Tables
4A-1 and 4A-2. The percent data recovery for the period of July - December

~

1991 was 93.7% on the 33 foot elevation and 93.0% on the 220 foot elevation of
~

the 220 foot meteorological tower at Pilgrim Station. Joint data recovery for
the entire year of 1991 was 95.6% for the 33 foot level and 95.2% at the 220
foot level, exceeding the Regulatory Guide 1.23 annual data recovery goal of-

90%.

The predominant wind direction was from the south-southwest, which occurred
with a frequency of approximately 15% during this period. The predominant
wind speeC range at the 33 foot sensor was 4 to ' mph, which occurred 55% of-

the time during this period. The predominant wind speed range at the 220 foot
f sensor was 13 to 18 mph, which occurred approximately 35% of the time. The
L predominant stability class was stability class E, which occurred about 37% of

the time during this period.

CONCLUSION

The PNPS Technical Specifications contain limiting conditions for operations,

and operational objectives regarding radiological environmental releases.
- None of the limiting conditions for operation or operational objectives

associated with liquid or gaseous effluents were exceeded during this2

reprting period, as confirmed by conservative dose assessments performed on a-

monthly basis during this period. Official dose assessments will be pub .shed,

in a supplement to this report due 90 days following January 1, 1992.
. Conformance to these PNPS Tech.; cal Specifications ensures that the releases

of radioactive materials in gaseous and liquid effluents were kept as low as
is reasonably achievable in accordance with the Nuclear Regulatory

-

~
Commission's regulation 10 CFR 50, Appendix I. Furthermore, compliance with
PNPS Technical Specifications demonstrates compliance with the Environmental
Protection Agency's (EPA) federal environmental regulation 40 CFR 190.10,-,

Subpart B.
-

-
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1. INTRODUCTION

This report is issued for the period July 1 to December 31, 1991 in
j accordarce with the Boston Edison Company's PNPS Technical Specifications
'

and NRC Regulatory Guide 1.21, "Heasuring, Evaluating and Reporting
Radic?ctivity in Solid Hastes and Releues of Radioactive Haterials in
Liquid and Gaseous Effluents from Light Water Cooled Nuclear Power
Plants," Revision 1 (Reference 1).

Amendment No.116 to PNPS Technical Specifications, issued May 13, 1988,
modified the reporting requirements for the semiannual Radioactive

I Effluent Release and Haste Disposal Report including Heteorological Data.
The change allows for the submission of a supplement to the March
semiannual report (reporting period for July through December) which would
contain the dose assessments for the previous year. Accordingly, theI attached report does not contain the radiological impact on humans, the
atmospheric dispersion factors, nor the associated percent Technical
Specification limits in Table lA (as these limits are based on dose). --

2. RADI0 ACTIVE EFFLUENT DATA

Radioactive liquid and gaseous releases for the period July 1 to December
31, 1991 are given in the standard NRC Regulatory Guide 1.21 format in
Tables 1A, IB, IC, 2A, 2B, and the supplemental information form.I There were no unplanned or non-routine releases of radioactive effluents
during this reporting period.

2.1 Gaseous Effluents

Most gaseous radioactivity is released from Pilgrim Station to theI atmosphere from the main stack and the reactor building exhaust
vent. Low levels of radionuclides were also detected in air
exhausted from the turbine building. These releases were included inI ground-level releases listed in Table IC. These third and fourth
quarter gaseous effluent releases for 1991 are summarized in Table
1A. Noble gases released during the period totaled 1.40E+3 curies,
for an average release rate of 8.86E+1 pC1/sec. A total of 9.80E-2
curies of radioactive iodines and particulates with half-lives
greater than 8 days was released at an average release rate of
6.20E-3 pCi/sec. No alpha radioactivity was detected during this
reporting period. A total of 4.28E+0 curies of tritiem was released
at an average release rate of 2.71E-1 pCi/sec.

I The main stack is an elevated release point with a height of
approximately 400 feet above mean sea level. The main stack is
located about 700 feet west-northwest of the reactor building. The
third and fourth quarter elevated releases for 1991 are shown inI Table 18.

1 of 48I
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The majority of ground level releases during the period July-December

I 1991 occurred from the reactor building vent, but low levels of
radionuclides were also detected in air exhausted from the turbine
building. The reactor building exhaust vent is considered a ground

3 level release point with a height of approximately 182 feet abovei

|3
mean sea level. The exhaust vent is located on the west corner of
the reactor building. All ground level releases for the third and
fourth quarters of 1991 are shown in Table 1C.

2.2 Liauid Effluents

Liquid radioactivity is released from Pilgrim Station to the Cape Cod
Bay via the circulating water discharge canal. These effluent
releases enter the Cape Cod Bay at the outfall of the canal which isI located about 1100 feet north of the reactor building.

The liquid releases for the third and fourth quarters of 1991 are'

I summarized in Table 2A. A total of approximately 2.4 million liters
of radioactive liquid waste (prior to dilution) containing 2.83E-2
curies of fission anf activation products (excluding tritium, gases,
and alpha-emitting nuclides) was discharged with a total dilutionI volume of approximately 3.7 billion liters of water. The liquid
effluents were released at an average concentration of fission and
activation products of 7.69E-9 pCi/ml during the third and fourth

,| quarters. a total of 9.40E+0 curies of tritium was released, for an
| average concentration of 2.56E-6 pCi/ml. Dissolved and entrained
- gases in liquid effluents totalled 6.01E-3 curies, for an average

I concentration of 1.63E-9 pCi/ml . Alpha radioactivity was not
detected in liquid effluents during this reporting period. Quarterly
release estimates and principal radionuclides in the liquid effluents

| are given in Table 28.
1

I
I

1I

I
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I
EFFLUENT AND HASTE DISPOSAL SEMIANNUAL REPORT

I Supplemental Information (1991)
July - December 1991

Facility Pilarim Nucigar Power Station Licensee DPR-35I
1. Regulatory Limits

- <

a. Fission and activation gases: 500 mrem /yr total body and 3000 mrem /yr
for skin at site boundary.

I b,c. Iodines, particulates with
half-lives >8 days, tritium: 1500 mrem /yr to any organ at site boundary.

d. Liquid effluents: 0.06 mrem / month for total body andI 0.20 mrem / month for any organ (without
redwaste treatment).

2. Maximum Permissible Concentration

a. Fission and activation gates: 10 CFR 20 Appendix B Table II
b. Iodines: 10 CFC 20 Appendix B Table III c. Particulates, half-lives >8 days: 10 CFR 20 Appendix B Table II
d. Liquid effluents: ?E-4 pCi/ml for entrained noble gases;

10 CFR 20 Apped .x B Table II values
for all other radionuclides.

3. Average Energy Not applicable

4. Methods used to determine radionuclide composition in effluents

a. Fission and activation gases: High-purity Ge gamma spectroscopy forI b. Iodines: all gamma emitters; radiochemistry
c. Particulates: analysis for H-3, Fe-55 (liquids only),
d. Liquiri effluents: St-69, and Sr-90.

5. Batch Releases

I a. Liquid Quarter
3rd 4th

1. Number of batch releases: 58 14I 2. Total time period for batch releases (minutes): 3.94E+3 8.65E+2
3. Maximum time period for a batch release (minutes): 1.65E+2 9.00E+1_4. Average time period for batch releases (minutes): 6.78E+1 6.18E+1I 5. Minimum time period for a batch release (minutes): 2.50E+1 3.00E+1
6. Average stream flow during periods of release of

effluent into a flowing stream (liter / min): 7.33E+8 1.08E+9

b. Gaseous: Not applicable

6. Abnormal ReleasesI a. Liquid: None
b. Gaseous: None

I
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TABLE 1A
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1991)

I . GASEOUS EFFLU1NTS SUMMATION OF ALL RELEASES
July - December 1991

Quarter Quarter Est. Total
Unit 3rd 4th Error. %

I A. Fission and activation gases

I 1. Total release Ci 1.17E+03 2.32E+02 22% |
2. Averaae release rate for oerisd uCi/sec 1.48E+02 2.94E+01
3. Percent of Tech. Soec. limit % * *

d. Iodines

1. Total iodine-131 Ci 3.47E-03 8.97E-03 20% |I 2. Averaae release rate for oeriod uCi/sec 4.40E-04 1.14E-03
3. Percent of Tech. Spec. limit % * *

C. Particulates

1. Particul, with half-lives >8 days Ci 2,89E-03 4.10E-03 21% |
2. Averace release rate for oeriod uCi/sec 3.67E-04 5.20E-04I L Percent of Tech. Spec. limit % * *

4. Gross aloha radioactivity Ci NDA NDA

D. Tritium

1. Total release Ci 2.01E+00 2.27E+00 20% |
2. Averaae release rate for period uC'< / s et 2.55E-01 2.88E-01I 3. Percent of Tech. Spec limit % * *

,

Notes for Table IA:
* Percent of Technical Specification Limit Values in Section A.3 through D.3

are to be provided in the annual supplemental dose assessment report to be
issued prior to April 1, 1992.

1. NDA is no detectable activity.

2. LLD for gross alpha listed as NDA is lE-ll pCi/ml.

I
I
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I
TABLE IB

EFFLUENT AND HASTE DISPOSAL SEMIANNUAL REPORT (1991)

I GASEOUS EFFLUENTS - ELEVATED RELEASE
July - December 1991

CONTINU0US MODE BATCH H0DE

| Nuclides Released | Uni t | Ouarter i Ou1rter Ouarte? I Ouarter |
3rd 4th No Batch Mode Releases

During Period

1. Fission gases

Kr-85m Ci 6.71E+01 1.59E+01 N/A N/A
Kr-87 Ci 1.66E+02 5.83E+00 N/A N/A
Kr-88 Ci 1.75E+02 9.05E+00 N/A N/AI Xe-133 Ci 2.79E+01 2.60E+01 N/A N/A
Xe-135 Ci 2.21E+02 6.99E+00 N/A N/A
Xe-135m Ci 9.69E+01 2.78E+01 N/A N/A
Xe-138 Ci 4.04E+02 1.05E+02 N/A N/A

Total fo' Deriod Ci 1.16E+03 1.?7E+02 N/A N/A

2. Iodines

I-131 Ci 3.02E-03 7.31E 03 N/A N/A
I-133 Ci 1.79E-02 4.19E-02 N/A N/A

Total for Deriod Ci 2.09E-02 1 4.92E-02 N/A N/A

3. Particulates

Mn-54 Ci NDA 3.15E-06 N/A N/AI Co-58 Ci NDA 1.12E-06 N/A N/A
Co-60 Ci NDA 6.21E-06 N/A N/A
Sr-89 Ci 5.13E-04 4.56E-04 N/A N/AI Sr-90 Ci 2.76E-06 3.27E-06 N/A N/A
Cs-134 Ci NDA NDA N/A N/A

I
._ Cs-137 Ci NDA NDA N/A N/A

Ba/La-140 Ci 9.45E-04 1.05E-03 N/A N/A
Ce-141 NDA 1.00E-06 N/A N/A

Total for oeriod Ci 1.46E-03 1.52E-03 N/A N/A
~

4. Tritium

|_ H-3 i Ci | 2.00E-01 1 1.12E-01 l N/A l N/A |

Notes for Table 18:

1. NDA is no detectable activity.

2. LLDs for nuclides listed as NDA are as follows:

Fission gases: 1E-4 pCi/ml
.

I Iodines: lE-12 pCi/ml |Particulates: lE-11 pCi/ml ;

5 of 48
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TABLE IC<

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1991)_
GASEOUS EFFLUENTS - GROUND LEVEL RELEASE _July - December 1991

(

CONTINUGUS HODE
BATCH H0DE|_ Nuclides Released i Unit i Oparter I Ouarter Guarter i Ouarter3rd 4th NoBatchModeReleases|1. Fission gases During Period

i Kr-85m
Ci NDA NDA N/A N/A

'

Kr-87
Ci NDA NOA ~Kr-88

_ ____XR-l_33
_ Ci NDA N/A 3 N/A

NDA __ N/A N/ACi 2.55E-01 1.82E+00 N/A N/A
Xe-135 Ci 1.05E+01 2.80E+01 N/A N/A
Xf _135m Ci NDAXe-138 5.14Xt90 N/A N/ACi NDA NDA N/A N/A[ Total for_ period

Ci 1.08E+01 3.50E+01 N/A N/A
2. Iodines

I-131
Ci 4.54E-04 1.66E-03 N/A N/A

I-133
C1 3.63E-03 1.52E-02 N/A N/ATotal for aeriod Ci 4.0Bf_Q3 1.68E-02 N/A N/A

3. Particulates

Co-60
CiSr-89 2.14E-01 NDA _N /A N/ACi 1.05E-03 5.73E-04 N/A N/A

Sr-90
Ci 2.RQE-06 2.97E-06 N/A

__ Cs-134
Ci NDA
Ci NDA N/A

__ N/ACs-137
N/ABa/La-140 NDA NDA N/A N/ACi 3.56E-04 2.01E-03 N/A N/ATotal for__ period

Ci 1.43E-03 2.58E-03 N/A N/A

.

4. Tritium

| __- H-3
I Ci i 1.81E+00 1 2.16E+00 l N/A | N/A ]

Notes for Table IC:

1.
NDA is no detectable activity.

2.

LLDs for nuclides listed as NDA are as follows:
Fission
Iodines: gases: lE-4 pCi/ml

1E-12 pCi/ml
Patticulates: lE-ll pCi/ml

6 of 48
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TABLE 2A

EFFLUENT AND HASTE DISPOSAL SEMIANNUAL REPORT (1991)
LIOUID EFFLUENTS SUMMATION OF ALL RELEASES

July - December 1991

Quarter Quarter Est. Total
Uni t 3rd 4th Error. %

A. fission and activation products

1. Total release (not including

I tritium. noble cases. or aloha) Ci 2.72E-02 1.09E-03 12%

2. Average diluted concentration
durina Deriod uCi/ml 9.93E-09 1.16E-09

* *3. Percent of aDolicable limit %

B. Tritium

1. Total release Ci 8.71E+00 6.86E-01 9.41' ~|
2. Average diluted concentration

durina Deriod uCi/ml 3.18E-06 7.32E-07I * *3. Percent of aDolicable limit %

| C. Dissolved and entrained Jases

1. Total release Ci 1.07E-03 4.94E-03 16% |

I 2. Average diluted concentration
durina oeriod uCi/ml 3.89E-10 5.27E-09

3. Percent of aDolicable limit % * *

D. Gross alpha radioactivity

|1.Totalrelease | Ci | NDA | NDA | 34% |

E. Volume of waste released
~

(orior to dilution) liters 2.16E+06 2.23E+05 5.7%

F. Volume of dilution water used
durina period liters 2.74E+09 9.37E+08 10%

Notes for Table 2A;

Percent of Technical Specification Limit Values in Section A.3 through C.3*

are to be provided in the annal supplemental dose assessment report to be i

issued prior to April 1, 1992.i

I 1. NDA is no detectable activity.

2. LLD for gross alpha listed as NDA is lE-7 pCi/ml.

,
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TABLE 23

EFFLUENT AND HASTE DISPOSAL SEMIANNUAL REPORT (1990)

I LIOUID EFFLUENTS
July - December 1991

CONTINUOUS H0DE BATCH H0DE

| Nuclides Relea:ed i Unit i Ocarter | Ouarter Ouarter i Ouarter |
No Continuous Mode 3rd 4th
Releases During Period

1. fission and Activation Products

Cr-51 Ci N/A N/A 6.24E-04 2.42E-04
Mn-54 Ci N/A N/A 1.17E-03 2.22E-05I Fe-55 Ci N/A N/A 5.74E-04 5.32E-05
Fe-59__ Cl N/A N/% 4.77E-05 NDA
Co-58 Ci N/A N/A 4.51E-04 NDA
Co-60 Ci N/A N/A 7.53E-03 1.89E-04
Zn-65 Ci N/A N/A NDA NDA
Sr-89 Ci N/A N/A NDA NDA

I Sr-90 Ci N/A N/A 5.32E-05 4.1SE-0E_
Y-92 Ci N/A N/A NDA 2.49E-04

Zr/Nb-95 Ci N/A N/A 1.04E-04 NDA
Ho-99/Tc-99m Ci N/A N/A 1.94F-04 7.66E-05

Ru-103 Ci N/A N/A 3.81E-05 NDA
I-131 Ci N/A N/A 4.08E-07 NDA
Cs-134 Ci N/A N/A 7.53E-04 NDA

I Cs-137 Ci N/A N/A 1.50E-02 9.94E-05
Ba/La-140 Ci N/A N/A 1.07E-04 1.12E-04

Ce-141 Ci N/A N/A 5.79E-05 NDA
Ce/Pr-144 Ci N/A N/A 2.17E-04 NDAI No-239 Ci N/A N/A 2.47E-04 4.24E-05

Total for oeriod Ci N/A N/A 2.72E-02 1.09E-03

2. Dissolved and Entrained Noble Gases

I Xe-133 Ci N/A N/A 2.60E-04 8.46E-04
Xe-135 Ci N/A N/A 8.07E-04 d.09E-03

Total for oeriod Ci N/A N/A 1.07E-03 4.94E-03I
Notes for Table 28:

1. NDA is no detectable activity.

2. LLDs for nuclides listed as NDA are as follows:

Sr-89 SE-8 pCi/ml
I-131 lE-6 pCi/mi
Xe-133, 135 IE-5 pCi/ml
All Others SE-7 pCi/ml

I.

g e of 4e



I
3. RADI0 ACTIVE HASTE _ DISPOSAL DATA

Radioactive wastes (Reference 2) which were sh'pped off-site for burial |

during the period July 1 to December 31, 1991 are given in Table 3, in the
standard NRC Regulatory Guide 1.21 format, j

l

The semiannual total quantity of radioactivity in curies and the total
~

volume in cubic meters for the following categories or waste types are
listed in Table 3: l

a. Spent resins, filter sludges, evaporator bottoms;

b. Dry compressible waste, contaminated equipment, etc.; ,

c. Irradiated components, control rods, etc.; and,

d. Other.

During July 1 to December 31, 1991 approximately 4.23E+2 curies of spent
resins, filter sludges, etc. with a total volume of about 9.59E+1 cubic
meters were shipped from Pilgrim Station to an approved burial si h.
Approximately 7.23E+0 curies in dry compressible vaste, contaminated
equipment, etc. with a total volume of about 1.14E+2 cubic meters was
shipped off-site for processing and/or burial during this period.'I Irradiated components and other miscellaneous low-level waste were not
disposed of off-site during this reporting period. Irradiated fuel
shipments were not made during this period.

Eighteen shipments to Barnwell, SC (Chem Nuclear Systems, Inc.), eight
shipments to Oak Ridge, TN (six to Scientific Ecology Group; two to

'g Quadrex Corp.), and two shipments to Hampum, PA (Alaron Corp.) were made
g during the period July 1 to December 31, 1991. Estimates of t,ajor

radionuclides shipped off-site are listed in Table 3.

I
I

I
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I
TABLE 3

EFFLUENT AND HASTE DISPOSAL SEMIANNUAL REPORT (1991)
SOLID HASTE AND IRRADIATED FUEL SHIPMENTS

JULY - DECEMBER 1991,

| 1. SOLID HASTE SHIPPED OFF SITE FOR BURIAL OR DISPOSA_L

I
~~

6 MONTH EST. TOTAL
TYPE OF HASTE UNITS PERIOD ERROR %

3a. Spent resins, filter, sludges m 9.59E+01 1 25%
evaporator bottoms, etc. Ci 4.23E+02,

I 3b. Dry compressible waste, m 1.14E+02 1 25%
contaminated equipment, etc. Ci 7.23E+00

I
3c. Irradiated components, m 0.00E+00 N/A

control rods, etc. C1 0.00E+00

3d. Other (describ ) m 0.00E+00 N/A
v.scellaneo low level waste Ci 0.00E+004

,I

I
I
I'

I
.I
I
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TABLE 3 (Continued)

2. ESTIMATE OF HAJOR NUCLIDE COMPOSITION. (by type of waste)

a. Spent resin, filter sludges, evaporator bottoms, etc.

NUCLIDE NAME GRU_S PERCENT ABUNDANCE

H-3 3.85E-02 9.00E-03
C-14 1.76E-01 4.20E-02

I Cr-51 9.04E+01 2.14E+01
Mn-54 4.57E+01 1.08E+01
Fe-55 6.35E+01 1.50E+01
Co-58 1.22E+01 2.88E400I Fe-59 2.82E+00 6.68E-01
Co-60 1.61E+02 3.81E+01
Ni-63 3.77E+00 8.92E-01
Zn-65 3.34E+00 7.90E-01
Sr-89 4.37E-01 1.03E-01
Sr-90 1.81E-01 4.30E-02

I Nb-95 5.53E-01 1.31E-01
Tc-99 4.53E-04 <1.00E-03
Ag-110m 6.62E-01 1.57E-01
I-129 1.54E-02 4.00E-03
1-131 1.60E+00 3.78E-01
Cs-134 4.10E+00 9.70E-01
Cs-137 2.17E+01 5.13E+00I Ba-140 7.73E+00 1.83E+00
La-140 1.30E-01 3.10E-02
Ce-141 8.24E-01 1.95E-01
Ce-144 1.95E+00 4.60E-01I Pu-238 1.16E-03 <1.00E-03
Pu-239/240 1.71E-03 <1.00E-03
Am-241 2.42E-03 <l.00E-03
Pu-241 2.09E-01 4.90E-02
Cm-243/244 6.79E-05 <l.00E-03 $

TOTAL 4.23E+02 1.00E+02

I
I
I
I
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TABLE 3 (Continued)

b. Dry compressible waste, contaminated equipment, etc.

NUCLICE NAME C@lh PERCENT ABUNDANC1

H-3 7.25E-04 1.00E-02
C-li 1.45E-03 2.00E-02
Cr-51 4.81E-01 6.65E+00

I Hn-54 2.11E-01 2.92E+00
Fe-55 2.97E+00 4.11E+01
Co-57 7.2EE-04 1.00E-02
Co-58 1.37E-01 1.89E+00I Fe-59 4.57E-02 6.31E-01
Ni-59 1.45L-03 2.00E-02
Co-60 2.40E,00 3.32E+01| Ni-63 2.07E-01 2.86E+00
Zn-65 2.54E-02 3.51E-01
Sr-89 3.63E-03 5.01E-02

I St-90 6.53E-03 9.02E-02
Tc-99 1.45E-03 2.00E-02
Ag-110m 7.25E-04 1.00E-02
Sb-124 2.90E-03 4.01E-02I I-129 7.25E-04 1.00E-02
Cs-134 1.02E-02 1.40E-01
Cs-137 6.60E-01 9.13E+00

I Ce-144 2.83E-02 3.91E-01
Pu-238 7.2SE-04 1.00E-02
Pu-239/240 7.25E-04 1.00E-02

I Am-241 7.25E-04 1.00E-02
Pu-241 3.19E-02 4.41E-01
Cm-242 7.25E-04 1.00E-02
Cm-243/244 7.25E-04 1.00E-02
TOTAL 7.23E+00 1.00E+02

c. Irradiated components, control rods, etc.

NUCLIDE NAME CURIES PERCENT ABUNDANCE

Total 0.000 N/A

d. Other (describe miscellaneous low-level waste).

NUCLIDE NAME CURIES PERCENT ABUNDANCE

Total 0.000 N/A

I
I

'

I
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|| TABl.E 3 (Continued)

3. SOLIO HASTE DISPOSITIDH

Number of Mode Of
Shipmenti Transoortation Destination,a

:g
'

18 Tractor-Trailer CNSI, Barnwell, SC

f 6 Tractor-Trailer SEG, Oak Ridge, TN+

2 Tractor-Trailer Quadrex, Oak Ridge,TN*

2 Tractor-Trailer Alaron Hampum, PA u

I Contaminated wastes are shipped to Scientific Ecology Group, Oak+

Ridge TN for volume reduction processes. After processing the
remaining wastes are shipped to either Chem Nuclear Systems Inc.,
Barnwell, SC or U.S. Ecology Inc. , Beatty, Nevada for burial underI Boston Edison'e burial allocation.

* Contaminated wastes are shipped to Quadrex Corp., Oak Ridge, TN;I for volume reduction / salvage. After processing the remaining
wastes are shipped to Chem Nuclear Systems Inc., Barnwell, SC for
burial under Boston Edison's burial allocation.

,g
iE o Contaminated wastes are shipped to Alaron Corp., Hampum, PA; for

volume reduction / salvage. After processing the remaining wastes
they are shipped to Barnwell, SC for burial under Boston Edison'sI burial allocation.

.

4. IRRADIATED FUEL SHIPMENTS (Disposition)

.I Number of Mode Of
Shioments Transportation Destination

NONE N/A N/AI

I
I

i
|:|
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I
| 4. METEOROLOGICAL DATA

tieteorological data (Reference 3) for the period July 1 to December 31,

I 1991 is given in Tables 4A-1 and 4A-2 in the standard joint frequency
distribution format as given in NRC Regulatory Guide 1.21.

The predominant wind direction was from the south-southwest, whichI occurred with a frequency of about 15% during this period. The
predominant wind speed rr.. ige at the 33 foot sensor was 4 to 7 mph, which
occurred with a frequency of 55% during this period. The predominant
wind speed range at the 220 foot sensor was 13 to 18 mph, which occurred
approximately 35% of the time. The predominant stability class was
stability class E, which occurred about 37% of the time during this period.

There were a few instances where the data recorded by the 220 foot tower
were not continuous. Typically, data losses were due to loss of power,
malfunction of the sensors, and/or malfunction of the digital data

I loggers. The net result is that the data recovery for the period of July
through December 1991 was 93.7% on the 33 foot elevation and 93.0% on the
220 foot elevation of the 220 foot meteorological tower at Pilgrim Station.

When averaged over the entire period of January-December 1991, the annual
joint data recovery was 95.6% at the 33 foot level and 95.2% at the 220
foot level. This exceeds the 90% o: greater annual data recovery goalI specified in Regulatory Guide 1.23.

I
I

I

I

I
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I
TABLE 4A-1

I DISTRIBUTION OF HIND DIRECTIONS AND SPEEDS
FOR THE 33 FT. LEVEL OF THE 220 FT. TOWER

:I

PILCRIM JUL91 SEP91 MET DATA JOINT FREQUENCY DIS 1RIBUTION (220-F00T TOWER)

33.0 FT WIND DATA STABILITY CLASS A CLASS FREQUENCY (PERCENT) = 14.00

WIND DIRECTION FROM

,

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WW W WNW WW NNW VRBL TOTAL

CALM 0 0 0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0

i (1) .00 .00 .00 .00 0" .00 .00 .00 .00 .00 .00 . 0') .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .u0 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

9

; C-3 10 5 2 . 0 1 0 0 0 1 0 0 0 3 1 2 0 26

: (1) 3.42 1.71 .68 .34 .00 .34 .00 .00 .00 .34 .00 .00 .00 1.03 .34 .68 .00 8.90
(2) .48 .24 .10 .05 .00 .05 .00 .00 .00 .05 .00 .00 .00 .14 .05 .10 .00 1.25'

- 4-7 27 33 26 26 9 2 1 0 4 15 21 18 20 13 8 12 0 235

(1) 9.25 11.30 8.90 8.90 3.08 .68 .34 .00 1.37 5.14 7.19 6.16 6.85 4.45 2.74 4.11 .00 80.48
(2) 1.29 1.58 1.25 1.25 .43 .10 .05 .00 .19 .72 1.01 .86 .96 .62 .38 .58 .00 11,27

8-12 4 0 0 0 0 0 0 0 2 19 4 1 0 0 0 0 0 30

(1) 1.37 .00 .00 .00 .00 .00 .00 .00 .68 6.51 1.37 .34 .00 .00 .00 .00 .00 10.27I (2) .19 .00 .00 .00 .00 .00 .00 .00 .10 .91 .19 .05 .00 .00 .00 .00 .00 1.44

13-18 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1

(1) .00 .00 .00 .00 .00 .00 00 .00 .00 .34 .00 .00 .00 .00 .00 .00 .00 .34
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .00 .00 .00 .00 .00 .00 .05

19-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0- 0 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00I GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

ALL SPEEDS 41 38 28 27 9 3 1 0 6 36 25 19 20 16 9 14 .0 292

(1) 14.0/. 13.01 9.59 9.25 3.08 1.03 .34 .00 2.05 12.33 8.56 6.51 6.85 5.48 3.08 4.79 .00 100.00
(2) 1.77 1.82 1.34 1.29 .43 .14 .05 .00 .29 1.73 1.20 .91 .96 .77 .43 .67 .00 14.00*

(1)* PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PACE,

E (2)sPERCENT OF ALL C000 OBSERVATIONS 10R THIS PERIOD
o C= CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)

|

|
|

'

I
I

15 of 48



_ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ . . _ _ . _ -__-._JT 1:

I
TABLE 4A-1 (continued)

I
I

PILCRIM JUL91-SEP91 NET DATA JOINT FREQUENCY DISTRIBUTION *??0-F00T TOWER)

33.0 FT WIND DATA STABILITY CLASS B CLASS FREQUENvi 'DERCENT) = 3.50

WIND DIRECTION FROM

SPEED (MPM) N WNE NE ENE E ESE SE SSE S $$V SV WSW W WNW NW kNW VRBL TOTAL

CALM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1

(1) .00 .00 .00 .00 .00 .00 .00 .00 1.37 .00 .00 .00 .00 .00 .00 .00 .00 1.37
(2) .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .00 .00 .00 .00 .00 .00 .00 .05

C3 0 1 0 0 1 0 0 0 0 0 0 0 0 0 2 5 0 9

(1) 00 1.37 .00 .00 1.37 .00 .00 .00 .00 .00 .00 00 .00 .00 2.74 6.85 .00 12.33
(2) .00 .05 .00 .00 .05 .00 .00 .00 .00 .00 .00 .00 .00 00 .10 .24 .00 .43

47 0 2 3 4 1 3 0 1 5 3 8 6 to 4 0 4 0 54

I (1) .00 2.74 4.11 5.48 1.37 4.11 .00 1.37 6.85 4.11 10.96 8.22 13.70 5.48 .00 5.48 .00 73 .9 7

(2) .00 .10 .14 .19 .05 .14 .00 .05 .24 .14 .38 .29 .48 .19 .00 .19 .00 2.59

8-12 0 0 0 0 0 0 0 0 1 6 2 0 0 0 0 0 0 9

I (1) .00 .00 .00 .00 .00 .00 .00 .00 1.37 8.22 2.74 .00 .00 .00 .00 .00 .00 12.33
(2) .00 .00 .00 .00 .00 .00 .00 .00 .05 .29 .10 .00 .00 .00 .00 .00 .00 .43

13 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

19-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 ;00 .00 .00I GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00,

ALL SPEEDS 0 3 3 4 2 3 0 1 7 9 10 6 10 4 2 9 0 73
(1) .00 4.11 4.11 5.48 2.74 4.11 .00 1.37 9.59 12.33 13.70 8.22 13.70 5.48 2.74 12.33 .00 100.00
(2) .00 .14 .14 .19 .10 .14 .00 .05 .34 .43 .48 .29 48 .19 .10 .43 .00 3.50

I (1): PERCENT OF ALL GOOD OBSERVATIONS FOR THIS PACE
(2)= PERCENT OF ALL C000 OBSERVATIONS FOR THIS PERICD

o C= CALM (WIND SPEED LESS THAN OR EQUAL To .95 MPH)
'

I

1I
1'I
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TABLE 4A-1 (continued)

|
|

|
PILCRIM JUL91 SEP91 MET DATA JOINT FREQUENCY DISTRIBUTION (220 F00T TOWER)

33.0 FT WIND DATA STABILITY CLASS C CLASS FREQUENCT (PERCINT) = 2.45

WIND 0!RICTION FROM

SPEED (MPN) N NNE NE ENE E ESE SE SSE S $$V SV WSV W WNV NV NNW VRBL TOTAL

CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

C3 1 2 1 1 0 0 0 0 0 0 0 0 1 0 2 1 0 9
(1) 1.96 3.92 1.96 1.96 .00 .00 .00 .00 .00 .00 .00 .00 1.96 .00 3.92 1.96 .00 17.65
(2) .05 .10 .05 .05 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .10 .05 .00 .43

47 0 2 4 2 4 1 1 0 2 5 7 4 1 2 1 0 0 36
(1) .00 3.92 7.84 3.92 7.84 1.96 1.% .00 3.92 9.80 13.73 7.84 1.96 3.92 1.96 .00 .00 70.59
(2) .00 .10 .19 .10 .19 .05 .05 .00 .10 .24 .34 .19 .05 .10 .05 .00 .00 1.73

B 12 0 0 0 0 0 0 0 0 1 5 0 0 0 0 0 0 0 6
(1) .00 .00 .00 .00 .00 .00 .00 .00 1.96 9.80 .00 .00 .00 .00 .00 .00 .00 11.76
(2) .00 .00 .00 .00 .00 .00 .00 .00 .05 .24 .00 .00 .00 .00 .00 .00 .00 .29

13 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00I (2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

19-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

ALL SPEEDS 1 4 5 3 4 1 1 0 3 10 7 4 2 2 3 1 0 51
(1) 1.96 7.84 9.80 5.88 7.84 1.96 1.96 .00 5.88 19.61 13.73 7.84 3.92 3.92 5.88 1.96 .00 100.00
(2) .05 .19 .24 .14 .19 .05 .05 .00 .14 .48 .34 .19 .10 .10 .14 .05 .00 2.45

(1)= PERCENT OF ALL C000 CBSERVATIONS FOR THl3 PAGE
(2)= PERCENT OF ALL COG) OBSERVATIONS FOR THIS PERIOD

* C= CALM (WIND SPEED LESS TRAN OR EQUAL To .95 MPH)

I
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I
TABLE 4A-1 (continued)

I
I
I PILCRIM JUL91 SEP91 MET DATA J0!NT FREQUENCY DISTRIBUTION (220-F00T TOWER)

33.0 FT WINO DATA STABILITY CLASS 0 CLASS FREQUENCY (PERCEkT) = 14.10

WIND 0!RECTION FROM

SPEED (MPN) N NNE NE ENE E ESE SE $$E $ $$W SV WSV W WWW NW WNV VRBL TOTAL

CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00

C3 7 4 8 8 2 8 11 6 0 5 1 0 7 5 2 6 0 80
(1) 2.38 1.36 2.72 2.72 .68 2.72 3.74 2.04 .00 1.70 .34 .00 2.38 1.70 .68 2.04 .00 27.21
(2) .34 .19 .38 .38 .10 .38 .53 .29 .00 .24 .05 .00 .34 .24 .10 .29 .00 3.84

47 4 4 13 7 14 12 1 2 21 44 16 12 6 3 1 0 0 160
(1) 1.36 1.36 4.42 2.38 4.76 4.08 .34 .68 7.14 14.97 5.44 4.08 2.04 1.02 .34 .00 .00 54.42
(2) .19 .19 .62 .34 .67 .58 .05 .10 1.01 2.11 .77 .58 .29 .14 .05 .00 .00 7.67

B-12 1 0 0 0 0 0 0 0 1 39 7 2 0 0 1 3 0 54I (1) .34 .00 .00 .00 .00 .00 .00 .00 .34 13.27 2.38 .68 .00 .00 .34 1.02 .00 18.37
(2) .05 .00 .00 .00 .00 .00 .00 .00 .05 1.87 .34 .10 .00 .00 .05 .14 .00 2.59

13 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

19-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .;0 .00 .00

GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00I ALL SPEEDS 12 8 21 15 16 20 12 8 22 88 24 14 13 8 4 9 0 294
(1) 4.08 2.72 7.14 5.10 5.44 6.80 4.08 2.72 7.48 29.93 8.16 4.76 4.42 2.72 1.36 3.06 .00 100.00
(2) .58 .38 1.01 .72 .77 .96 .58 .38 1.06 4.22 1.15 .67 .62 .38 .19 .43 .00 14.10

(1)= PERCENT Cf ALL C000 OBSERVATIONS FOR THIS PAGE
(2)= PERCENT OF ALL CO@ DBSERVATIONS FOR THIS PERIOD

o Ca CALM (WIND SPEED LESS THAN OR EQUAL 10 .95 MPH)

I
I
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I
TABLE 4A-1 (continued)

I
I
I

PILCRIM JUL91 SEP91 MIT DATA JOINT FREQUENCY DISTRIBUTION (220-F00T TOWER)

33.0 FT WikD DATA STABILITY CLASS E CLASS FREQUENCY (PERCEWT) = 36.31

WIND DIRECTION FROM*

SPEED (MPN) k NNE kE ENE E ESE SE SSE 5 SSW SV WSW W WW WV NNV VRBL TOTAL

CALM 1 0 0 2 0 1 0 0 2 0 0 1 1 0 1 0 0 9

(1) .13 .00 .00 .26 .00 .13 .00 .00 .26 .00 .00 .13 .13 .00 .13 .00 .00 1.19
(2) .05 .00 .00 .10 .00 .05 .00 .00 .10 .00 .00 .05 .05 .00 .05 .00 .00 .43

'

C3 4 10 14 25 10 18 21 23 20 6 8 13 21 15 14 7 0 229
(1) .53 1.32 1.85 3.30 1.32 2.38 2.77 3.04 2.64 .79 1.06 1.72 2.77 1.98 1.85 .92 .00 30.25
(2) .19 48 .67 1.20 .48 .86 1.01 1.10 .96 .29 .38 .62 1.01 .72 .67 .34 .00 10.98

47 4 13 12 13 12 19 6 13 48 123 46 45 14 8 14 17 0 407I (1) .53 1.72 1.59 1.72 1,59 2.51 .79 1.72 6.34 16.25 6.08 5.94 1.85 1.06 1.85 2.25 .00 53.76
(2) .19 .62 .58 .62 .58 .91 .29 .62 2.30 5.90 2.21 2.16 .67 .38 .67 .82 .00 19.52

8-12 0 3 0 0 0 0 0 2 2 70 25 1 0 0 7 1 0 111

I (1) .00 40 .00 .00 .00 .00 .00 .26 .26 9.25 3,30 .13 .00 .00 .92 .13 .00 14.66
'

(2) .00 .14 .00 .00 .00 .00 .00 .10 .10 3.36 1.20 .05 .00 .00 .34 .05 .00 5.32

13-18 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .13 .00 .00 .00 .00 .00 .00 .13I (2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .00 .00 .00 .00 .00 .05

19 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I (2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

ALL SPEEDS 9 26 26 40 22 38 27 38 72 199 80 60 36 23 36 25 0 757
(1) 1.19 3.43 3.43 5.28 2.91 5.02 3.57 5.02 9.51 26.29 10.57 7.93 4.76 3.04 4.76 3.30 .00 100.00
(2) 43 1.25 1.25 1.92 1.06 1.82 1.29 1.82 3.45 9.54 3.84 2.88 1,73 1.10 1.73 1.20 .00 36.31,

I (1) PERCENT OF ALL C000 08 SERVAT 10NS FOR THIS PAGE
(2)= PERCENT OF ALL GOCD OBSERVATIONS FOR THIS PERICO

o Ca CALM (WIND SPEED LESS THAN OR EQUAL To .95 MPH)

I
I
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TABLE 4A-1 (continued)
,

|

I

,

I
I

PILCRIN JUL91-SEP91 MET DATA JOINT FREQUENCT DISTRIBUTION (220 F00T ft.tER)

33.0 FT WIND DATA STABILITY CLASS F CLASS FREQUENCT (PERCEWT) = 22.35

WIND OIRECTION FROM

SPEED (MPH) W WWE WE ENE E ESE SE SSE S SSW SW WSW W VWW WW WNW VRBL TOTAL

I CALM 0 0 0 0 1 0 1 1 0 0 0 0 1 1 1 0 0 6

(1) .00 .00 .00 .00 .21 .00 .21 .21 .00 .00 .00 .00 .21 .21 .21 .00 .00 1,29

(2) .00 .00 .00 .00 .05 .00 .05 .05 .00 .00 .00 .00 .05 .05 .05 .00 .00 .29

I C3 4 1 4 4 8 7 2 7 20 9 7 17 14 17 20 13 0 154

(1) .86 .21 .86 .86 1.72 1.50 .43 1.50 4.29 1.93 1.50 3.65 3.00 3.65 4.29 2.79 .00 33.05
(2) .19 .05 .19 .19 .38 .34 .10 .34 .96 43 .34 .82 .67 .82 .96 .62 .00 7.39

I 47 16 11 3 1 1 6 2 8 19 49 65 38 2 3 12 9 0 245

(1) 3.43 2.36 .64 .21 .21 1.29 .43 1.72 4.08 10.52 13.95 8.15 43 .64 2.58 1.93 .00 52.58
(2) .77 .53 .14 .05 .05 .29 .10 .38 91 2.35 3.12 1.82- .10 .14 .58 .43 .00 11.75

8 12 0 1 0 0 0 0 0 3 4 28 21 0 0 0 0 0 0 57I (1) .00 .21 .00 .0U .00 .00 .00 .64 .86 6.01 4.51 .00 .00 .00 .00 .00 .00 12.23;

(2) .00 .05 .00 .00 .00 .00 .00 .14 .19 1.34 1.01 .00 .00 .00 .00 00 .00 2.73

13 18 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 4

(1) .00 .00 .00 .00 .00 .00 .00 .00 .43 .00 .00 43 .00 .00 .00 .00 .00 .86
(2) .00 .00 .00 .00 .00 .00 .00 .00 .10 .00 .00 .10 .00 .00 .00 .00 .00 .19

19 24 J 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

l GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00|

|

ALL $ FEEDS 20 13 7 5 10 13 5 19 45 86 93 57 17 21 33 22 0 466
(1) 4.29 2.79 1.50 1.07 2.15 2.79 1.07 4.08 9.66 18.45 19.96 12.23 3.65 4.51 7.08 4.72 .00 100.00
(2) .96 .62 .34 .24 .48 .62 .24 .91 2.16 4.12 4.46 2.73 .82 1.01 1.58 1.06 .00 22.35

I (1)= PERCENT OF ALL C000 OBSERVATIONS FOR THIS PAGE
(2)= PERCENT OF ALL C000 OBSERVATIONS TOR THIS PERICO'

o C= CALM (WIND SPEED LESS THAN OR EQUAL To .95 MPH)

I
:I
.

I
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TABLE 4A-1 (continued)

!I

PILCRIM JUL91 SEP91 MET DATA JOINT FREQUENCY DISTRIBUTION (220 F007 TOWER)

33.0 FT WIND DAT3. STABILITY CLASS G CLASS FR*QUENCY (PERCENT) = 7.29

WIND DIRECTION FROM

SPEED (MPH) N WWE ;;E ENE E ESE SE SSE $ $$W SW WSW W WWW NW WNW VRBL 701AL

I CALM 0 0 0 0 1 0 1 1 0 0 0 1 0 1 0 0 0 5

(1) .00 ,00 .00 .00 .66 .00 .66 .66 .00 .00 .00 .66 .00 .66 .00 .00 .00 3.29a

(2) .00 .00 .00 .00 .05 .00 .05 .05 .00 .00 .00 .05 .00 .05 .00 .00 .00 .24

I C-3 0 0 0 0 0 1 0 0 1 9 7 8 7 3 0 0 0 36

(1) .00 .00 .00 .00 .00 .66 .00 .00 .66 5.92 4.61 5.26 4.61 1.97 .00 .00 .00 23.68
(2) .00 .00 00 .00 .00 .0$ .00 .00 .05 .43 .34 .38 .34 .14 .00 .a0 .00 1.73

47 5 3 0 0 0 0 0 0 0 6 64 6 0 1 0 0 0 87
(1) 3.29 1.97 .00 .00 .00 .00 .00 .00 .00 3.95 42.11 5.?6 .00 .66 .00 .00 .00 57.24
(2) .24 .14 .00 .00 .00 .00 .00 .00 .00 .29 3.07 .38 00 .05 .00 .00 .00 4.17

8 12 0 0 0 0 1 0 0 0 0 7 12 0 0 0 0 0 0 20I (1) .00 .00 .00 .00 .66 .00 .00 .00 .00 4.61 7.89 .00 .00 .00 .00 .00 .00 13.16
(2) .00 .00 .00 .00 .05 .00 .00 .00 .00 .34 .58 .00 .00 .00 .00 .00 .00 .96

13 18 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1

(1) .00 .00 .00 .00 .66 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .66
(2) .00 .00 .00 .00 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05

19 24 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 3

i (1) .00 .00 .00 .00 66 .66 .00 .66 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.97
(2) .00 .00 00 .00 05 .05 .00 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .14

GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

ALL SPEEDS 5 3 0 0 4 2 1 2 1 22 83 17 7 5 0 0 0 152
(1) 3.29 1.97 .00 .00 2.63 1.32 .66 1.32 .66 14.47 54.61 11.18 4.61 3.29 .00 .00 .00 100.00
(2) .24 .14 .00 .00 .19 .10 .05 .10 .05 1.06 3.98 .82 .34 .24 .00 .00 .00 7.29

(1)= PERCENT OF ALL C000 OBSERVATIONS FOR THIS PACE
(2) PERCENT OF ALL COCD OBSERVATIONS FOR THIS PERICX)

C= CALM (WIND SPEED LESS THAN OR EQUAL TO .55 MPH)

'I

I
|I
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TABLE 4A-1 (continued)

I
I-

I P!LGRIM JUL91-SEP91 MET DATA JOINT FREQUENCT DISTRIBUTION (220-F007 TOWER)

33.0 FT WIND DATA STA31LITT CLASS ALL CLASS FREQUENCT (PERCENT) = 100.00

WIND DIRECTION FROM

SPEED (MPH) N NNE WE ENE E ESE SE SSE S SSW SW WSW W WWW NW NNW VRSL TOTAL

CALM 1 0 0 2 2 1 2 2 3 0 0 2 2 2 2 0 0 21

(1) .05 .00 .00 .10 .10 .05 .10 .10 14 .00 .00 .10 .10 .10 .10 .00 .00 1.01
(2) .05 .00 .00 .10 .10 .05 .10 .10 .14 .00 .00 .10 .10 .10 .10 .00 .00 1.01

I C-3 26 23 29 39 21 35 34 36 41 30 23 38 50 43 41 34 0 543
(1) 1.25 1.10 1.39 1.87 1.01 1.68 1.63 1.73 1.97 1.44 1.10 * 82 2.40 2,06 1.97 1.63 .00 26.04.

' - (2) 1.25 1.10 1.39 1.87 1.01 1.68 1.63 1.73 1.97 1.44 1.10 1.82 2.4, 2.06 1.97 1.63 .00 26.04

47 56 68 61 53 41 43 11 24 99 245 227 131 53 34 36 42 0 1224
(1) 2.69 3.26 2.93 2.54 1.97 2.06 .53 1.15 4.75 11.75 10.89 6.28 2.54 1.63 1.73 2.01 .00 58.71
(2) 2.69 3.26 2.93 2.54 1.97 2.06 .53 1.15 4.75 11.75 10.89 6.28 2.54 1.63 1.73 2.01 .00 58.71

*

8-12 5 4 0 0 1 0 0 5 11 174 71 4 0 0 8 4 0 287
(1) .24 .19 .00 .00 .05 .00 .00 .24 .53 8.35 3.41 .19 .00 .00 .38 .19 .00 13.76
(2) .24 .19 .00 .00 .05 .00 .00 .24 .53 8.35 3.41 .19 .00 .00 .38 .19 .00 13.76

13 18 0 0 0 0 1 0 0 0 2 1 1 2 0 0 0 0 0 7
(1) .00 .00 .00 .00 .05 .00 .00 .00 .10 .05 .05 .10 .00 .00 .00 .00 .00 .34
(2) .00 .00 .00 .00 .05 .00 .00 .00 .10 .05 .05 .10 .00 .00 .00 .00 .00 .34

19 24 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 3
(1) .00 .00 .00 .00 .05 .05 .00 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .14
(2) .00 .00 .00 .00 .05 .05 .00 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .14

GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 - .00 .00'

E ALL SPEEDS 88 95 90 94 67 80 47 68 156 450 322 177 105 79 87 80 0 2085
(1) 4.22 4.56 4.32 4.51 3.21 3.84 2.25 3.26 7.48 21.58 15.44 8.49 5.04 3.79 4.17 3.84 .00 100.00
(2) 4.22 4.56 4.32 4.51 3.21 3.84 2.25 3.26 7.48 21.58 15.44 8.49 5.04 3.79 4.17 3.84 .00 100.00

(1)=PER;ENT OF ALL GOOD OBSERVATIONS FOR THIS PACE
(2)= PERCENT OF ALL C000 OBSERVATIONS FOR THIS PER100

o Ca CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)

I

I
I
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TABLE 4A-1 (continued)

i

.I
I

PILCRIM OCT91-DEC91 MET DATA JOINT FREQUENCT DISTRIBUTION (220 F00T TOWER)

33.0 FT WIND DATA STA81LITY CLASS A CLASS FREQUENCY (PERCENT) . 5.60

WIND DIRECTION FRCH

SPEED (MPM) N NNE NE ENE E ESE SE $$E S SSW SW VSW W WWW WW NNW VRBL TOTAL

CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I C3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 5
(1) .87 .87 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 2.61 .00 .00 4.35
(2) .05 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .15 .00 .00 .24

I 47 8 8 2 3 0 8 1 0 0 4 1 0 12 11 12 11 0 81
(1) 6.96 6.96 1.74 2.61 .00 6.96 .87 .00 .00 3.48 .87 .00 10.43 9.57 10.43 9.57 .00 70.43
(2) .39 .39 .10 .15 .00 .39 .05 .00 .00 .19 .05 .00 .58 .54 .58 .54 .00 3.94

8 12 1 2 1 0 0 1 0 0 0 3 0 0 0 6 6 1 0 21I (1) .87 1.74 .87 .00 .00 .87 .00 .00 .00 2.61 .00 .00 .00 5.22 5.22 .87 .00 18.26
(2) .05 .10 .05 .00 .00 .05 .00 .00 .00 .15 .00 .00 .00 .29 .29 .05 .00 1.02

13 18 0 7 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 8

I (1) .00 6.09 .00 .00 .00 .00 .00 .00 .00 .87 .00 .00 .00 .00 .00 .00 .00 6.96
(2) .00 .34 .00 .00 .00 .00 .00 .00 .00 .05 .00 .00 .00 .00 .00 .00 .00 .39

19 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) ~3 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00I ALL SPEEDS 10 18 3 3 0 9 1 0 0 8 1 0 12 17 21 12 0 115
(1) 8.70 15.65 2.61 2.61 .00 7.83 .87 .00 .00 6.E .87 .00 10.43 14.78 18.26 10.43 .00 100.00
(2) .49 .88 .15 .15 .00 44 .05 .00 .00 .39 .05 .00 .58 .83 1.02 .58 .00 5.60

(1)= PERCENT OF ALL C00D OBSERVATIONS FOR THIS PACE
(2)= PERCENT OF ALL C000 OBSERVATIONS FOR THIS PERICO

+
C= CALM (WIND SPEED LESS THAN OR EQUAL To .95 MPH)

I
I
I
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TABLE 4A-1 (continued)

I
I
I

PILCRIM OCf91 DEC91 MET DATA JOINT FREQUENCT DISTRIBUTION (220-F007 TOWER)

33.0 FT WIND DATA STA81LITY CLASS B CLASS FREQUENCY (PERCEWT) = 3.12

WIND DIRECTION FROM

SPEED (MPN) W NNE kE ENE E ESE SE SSE S SSW SW WSW W WWW WW NNW VRBL TOTAL

I CALM u O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

C-3 2 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 5
(1) 3.13 1.56 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.56 1.56 .00 7.81
(2) .10 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .05 .00 .24

47 0 1 1 0 1 1 0 0 3 3 5 0 0 6 2 2 0 25I (1) .00 1.56 1,56 .00 1.56 1.56 .00 .00 4.69 4.69 7.81 .00 .00 9.38 3.13 3.13 .00 39.06
(2) .00 .05 .05 .00 .05 .05 .00 .00 .15 .15 .24 .00 .00 .29 .10 .10 .00 1.22

8 12 0 6 2 0 0 0 0 0 0 10 2 1 1 4 1 2 0 29

I (1) .00 9.33 3.13 .00 .00 .00 .00 .00 .00 15.63 3.13 1.56 1.56 6.25 1.56 3.13 .00 45.31
(2) .00 .29 .10 .00 .00 .00 .0C .00 .00 .49 .10 .05 .05 .19 .05 .10 .00 1,41

13-18 1 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
(1) 1.56 6.25 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 7.81
(2) .05 .19 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .24

19 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .no .00 .00 .00 .00 .00 1

I (2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

ALL SPEEDS 3 12 3 0 1 1 0 0 3 13 7 1 1 10 4 5 0 64(1) 4.69 18.75 4.69 .00 1.56 1.56 .00 .00 4.69 20.31 10.94 1.56 1.56 15.63 6.25 7.81 .00 100.00
(2) .15 .58 .15 .00 .05 .04 .00 .00 .15 .63 .34 .05 .05 .49 .19 .24 .00 3.12

I (1)= PERCENT OF ALL COCX) OBSERVATIONS FOR 7; TIS PAGE

(2)=PERCEIT OF ALL GOOD OBSERVATIONS FOR THIS PERIOD
+

Ca CALM (WIND SPEED LESS THAN OR EQUAL TO .95 MPH)

I

I
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TABLE 4A-1 (continued)

I
I PILGRIM OCT91-DEC91 MET DATA JOINT FREQUEkCY DISTRIBUTION (220-F00T TOWER)

33.0 FT WINO DATA STABILITY CLASS C CLASS FREQUENCY (PERCENT) = 3.65

WIND O!RECTION FROM

s

SPEED (MPN) N NNE NE ENE E ESE SE ^SSE S SSW SV WSW W VNW NV NNW VRBL 701AL

CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I C-3 1 1 1 0 0 0 0 0 0 0 1 0 0 3 1 0 0 8
(1) 1.33 1.33 1.33 .00 .00 .00 .00 .00 .00 .00 1.33 .00 .00 4.00 1.33 .00 .00 10.67
(2) .05 .05 .05 .00 .00 .00 .00 .00 00 .00 .05 .00 .00 .15 .05 .00 .00 .39

I 47 0 1 0 3 0 1 3 0 4 2 3 1 2 5 6 0 0 31
(1) .00 1.33 .00 4.00 .00 1.33 4.00 .00 5.33 2.67 4.00 1.33 2.67 6.67 8.00 .00 .00 41.33
(2) .00 .05 .00 .15 .00 .05 .15 .00 .19 .10 .15 .05 .10 .24 .29 .00 .00 1.51

8-12 1 3 2 0 0 0 0 0 0 1 2 6 6 3 0 1 0 25I (1) 1.33 4.00 2.67 .00 .00 .00 .00 .00 .00 1.33 2.67 8.00 8.00 4.00 .00 1.33 .00 33.33
(2) .05 .15 .10 .00 .00 .00 00 .00 .00 .05 .10 .29 .29 .15 .00 .05 .00 1.22

13 18 1 6 2 J C 0 0 0 0 0 0 0 0 1 0 0 0 to

I (1) 1.33 8.00 2.67 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.33 .00 .00 .00 13.33
(2) .05 .29 .10 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .00 .00 .49

19-24 0 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
(1) .00 1.33 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.33
(2) .00 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05

GT 24 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

ALL SPEEDS 3 12 5 3 0 1 3 0 4 3 6 7 8 12 7 1 0 75
(1) 4.00 16.00 6.67 4.00 .00 1.33 4.00 .00 5.33 4.00 8.00 9.33 10.67 16.00 9.33 1.33 .00 100.00
(2) .15 .58 .24 .15 .00 .05 .15 .00 .19 .15 .29 .34 .39 .58 .34 .05 .00 3.65

(1)=PER0ENT OF ALL GOOD OBSERVATIONS FOR THIS PAGE
(2)= PERCENT OF ALL C000 OBSERVATIONS FOR THIS PERICD

+
Ce CALM (WIND SPEED LESS THAN OR EQUAL To .95 MPH)

I
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TABLE 4A-1 (continued)

I -

I
I

PILCRIM OCT91 DEC91 MET CATA J0!NT FREQUENCY DISTRIBUTION (220 F007 TOEA)

33.0 FT WIND DATA STA31LITY CLASS O CLASS FRIQUENCY (PERCEMT) = 24.73

W!c OIRECTION FROM
,

SPEED (MPN) N NME ME EME E ESE SE SSE S BSW SW WSW W WW W NNW VRBL 101AL

I CALM 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 00 .00 .00 .00 .00 .bo
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

C3 2 3 4 0 1 0 1 3 0 0 1 2 5 3 6 3 0 34I (1) .39 .59 .79 .00 .20 .00 .20 .59 .00 00 .20 .39 .98 .59 1.18 .59 .00 6.69
(2) .10 .15 .19 .00 .05 .00 .05 .15 .00 .00 .05 .10 .24 .15 .29 .15 .00 1.66

47 5 3 1 6 5 2 10 1 16 12 16 13 28 28 28 6 0 180

I (1) .98 .59 .20 1.18 .98 .39 1.97 .20 3.15 2.36 3.15 2.56 5.51 5.51 5.51 1.18 .00 35.43
(2) .24 .15 .05 .29 .24 .10 .49 .05 .78 .58 .78 .63 1.36 1.36 1.36 .29 .00 8.76

8-12 2 35 9 0 0 0 2 2 6 21 9 4 37 40 47 4 0 218
(1) .39 6.89 1.77 .00 .00 .00 .39 .39 1.18 4.13 1.77 .79 7.28 7.87 9.25 .79 .00 42.91
(2) .10 1.70 44 .00 .00 .00 .10 .10 .29 1.02 44 .19 1.80 1.95 2.29 .19 .00 10.61

13 18 4 37 7 2 0 0 0 0 0 2 2 0 10 3 2 1 0 70(1) .79 7.28 1.38 .39 .00 .00 .00 .00 .00 .39 .39 .00 1.97 .59 .39 .20 .00 13.78(2) .19 1.80 .34 .10 .00 .00 .00 .00 .00 .10 .10 .00 .49 .15 .10 .05 .00 3.41I 19 24 0 5 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 6(1) .00 .98 .00 .20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.18(2) .00 .24 .00 .05 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .29I U 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00(2) .00 .00 - .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I ALL SPEEDS 13 83 21 9 6 2 13 6 22 35 28 19 80 74 83 14 0 508(1) 2.56 16.34 4.13 1.77 1.18 .39 2.56 1.18 4.33 6.89 5.51 3.74 15.75 14.57 16.34 2.76 .00 100.00(2) .63 4.04 1.02 44 .29 .10 .63 .29 1.07 1.70 1.36 .93 3.89 3.60 4.04 .68 .00 24.73

I + (2)ePERCENT OF ALL 00:0 OBSERVAfl0NS FOR THIS PERICO
1)= PERCENT OF ALL C000 CBSERVATIONS FOR THIS PAGE

(

C= CALM (WI C SPEED LESS THAM OR EQUAL 70 .95 MPH)

I
I
I

.
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TABLE 4A-1 (continued)

.

.

I
I

PILGA!M OC1910Et91 MET DATA JolNT fEIQUEN0Y DISTRIBUTION (220*F00T TOWER)

33.0 FT WIND DATA S M8!LITY CLASS E class FRIQUEN;Y (PERCENT) * 38.27

WIND DIRECTION FROM

SPEED (MPN) N NME NE ENE E ESE SE SSE S SSW SW W5W W WWW NW NNW VRBL TOTAL

I CALM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 2
(1) .00 .00 .00 .00 .00 .00 .00 .00 .13 .00 .00 .00 .00 00 .13 .00 .00 .25
(2) .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .00 .00 .00 .00 .05 .00 .00 .10

I C3 3 7 3 1 0 6 4 8 6 11 12 12 3 11 11 4 0 102
(1) .38 .89 .38 .15 .00 .76 .51 1.02 .76 1.40 1.53 1.53 .38 1.40 1.40 .51 .00 12.98
(2) .15 .34 .15 .05 .00 .29 .19 .39 .29 .54 .58 .58 .15 .54 .54 .19 .00 4.97

47 7 9 8 3 3 10 21 40 44 35 52 92 78 39 31 17 0 489
(1) .89 1.15 1.02 .38 .38 1.27 2.67 5.09 5.60 4.45 6.62 11.70 9.92 4.96 3.94 2.16 .00 62.21
(2) .34 44 .39 .15 .15 .49 1.02 1.95 2.14 1.70 2.53 4.48 3.80 1.90 1.51 .83 .00 23.81

8 12 2 9 5 0 0 0 3 0 6 45 34 23 20 11 11 2 0 171

I (1) .25 1.15 .64 .00 .00 .00 .38 .00 .76 5.73 4.33 2.93 2.54 1.40 1.40 .25 .00 21.76
(2) .10 44 .24 .00 00 .00 .15 .00 .29 2.19 1.66 1.12 .97 .54 .54 .10 .00 8.33

13 18 1 7 0 2 6 2 0 0 0 1 0 0 0 0 0 0 0 19
(1) .13 .89 .00 .25 .76 .25 .00 .00 .00 .13 .00 .00 .00 .00 .00 .(so .00 2.42
(2) .05 .34 .00 .10 .29 .10 .00 .00 .00 .05 .00 .00 .00 .00 .00 .00 .00 .93

19-24 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
(1) .00 .38 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .38
(2) .00 .15 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .15I GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I ALL EPEEDs 13 35 16 6 9 18 28 48 57 92 98 127 101 61 54 23 0 786
(1) 1.65 4.45 2.04 .76 1.15 2.29 3.56 6.11 7.25 11.70 12.47 16.16 12.85 7.76 6.87 2.93 .00 100.00
(2) .63 1.70 .78 .29 .44 .88 1.36 2.34 2.78 4.48 4.77 6.18 4.92 2.97 2.63 1.12 .00 38.27

I (1)= PERCENT OF ALL 0:XD OBSERVATIONS FOR TN!S PAGE
(2) PER:1NT OF ALL 00CD OBSERVATIONS FOR THIS PERICO

+
Ce CALM (WIND SPEED LESS THAN OR EQUAL 70 .95 MPH)

I
E

I
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TABLE 4A-1 (continued),

I
I
I

PILGRIM CCT91 DEC91 MET DATA JOINT FRIOUENCY DISTRIBUTIDW (220* TWT TOWER)
'

33.0 FT WIND DATA STABILITY CLASS F CLASS FREGUENCY (PER2NT) = 20.98

I VIND DIRECT 10M FROM

SPEED (MPN) N kWE NE EME E ESE SE S$E 8 SSW SW WSW W WW W NWW VRSL TOTAL

I CALM 1 0 0 0 0 0 1 0 2 0 0 0 1 1 0 1 0 7
(1) .23 .00 .00 .00 .00 .00 .23 .00 46 .00 .00 .00 .23 .23 .00 .23 .00 1.62
(2) .05 .00 .00 .00 .00 .00 .05 .00 .10 .00 .00 .00 .05 .05 .00 .05 .00 .34

C3 1 1 1 4 1 1 5 13 9 11 13 21 6 to 3 0 0 100I (1) .23 .23 .23 .93 .23 .23 1.16 3.02 2.09 2.55 3.02 4.87 1.39 2.32 .70 .00 .00 23.20
(2) .05 .05 .05 .19 .05 .05 .24 .63 44 .54 .63 1.02 .29 .49 .15 .00 .00 4.87

47 to 3 10 5 1 2 5 17 33 23 37 32 9 4 5 9 0 205

I (1) 2.32 .7V 2.32 1.16 .23 .46 1.16 3.94 7.66 5.34 8'' 7.42 2.09 .93 1.16 2.09 .00 47.56
J) .49 .15 .49 .24 .05 .to .24 .83 1.61 1.12 1JA 1.56 44 .19 .24 .44 .00 9.98

8 12 3 9 0 0 0 1 4 2 1 10 22 12 1 2 1 2 0 70
(1) .70 2.09 .00 .00 .00 .23 .93 .46 .23 2.32 5.10 2.78 .23 .46 .23 .46 .00 16.24
(2) .15 44 .00 .00 .00 .05 .19 .10 .05 .49 1.07 .58 .05 .10 .05 .10 .00 3.41

13 18 0 26 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38,

(1) .00 6.03 2.78 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 8.82

I (2) .00 1.27 .58 .00 .00 00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 1.85

19 24 0 8 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11(1) .00 1.86 .70 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 2.55(2) .00 .39 .15 .00 .00 .00 .00 .00 .m .00 .00 .00 .00 00 .00 .00 .00 .54

GT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I ALL $PEEDS 15 47 26 9 2 4 15 32 45 44 72 65 17 17 9 12 0 431(1) 3.48 10.90 6.03 2.09 46 93 3.48 7.42 10.44 10.21 16.71 15.08 3.94 3.94 2.09 2.78 .00 100.00(2) .73 2.29 1.27 .44 .10 .19 .73 1.56 2.19 2.14 3.51 3.16 .83 .83 .44 .58 .00 20.98

I + ((2)sPER0ENT OF ail 00CD CBSERVATIONS FOR THIS PERICO
1)sPER:ENT OF ALL C3]D 085ERVAT10NS FOR TH13 PAGE

C= CALM (V!ND SPEED LESS TNA4 OR EQUAL 70 .95 MPH)

I

I
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. TABLE 4A-1 (continued)

I
I

|
|

I
PILCRIN DCT91 DEC91 NET DATA J0!NT FREQUENCT O!STRISUTION (220 F007 TOWER)

33.0 FT WIND DATA STAS!LITT CLASS 0 CLASS FREQUENCT (PERCENT) * 3.65

WIC DIRECTION FRCM

SPEED (MPN) N NME ME ENE E ESE SE SSE S SSW SW WSW W WW W WWW VRSL TOTAL

I CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 ' .00

C3 0 0 0 0 0 0 0 1 1 2 1 1 3 0 0 0 0 9
(1) .00 .00 .00 .00 .00 .00 .00 1.33 1.33 2.67 1.33 1.33 4.00 .00 .00 .00 .00 12.00
(2) .00 .00 .00 .00 .00 .00 .00 .05 .05 .10 .05 .05 .15 -00 .00 .00 .00 44

47 0 0 0 0 0 0 1 0 1 4 13 8 1 0 0 0 0 28
(1) .00 .00 .00 .00 .00 .00 1.33 .00 1.33 5.33 17.33 10.67 1.33 .00 .00 .00 .00 37.33
(2) .00 .00 .00 .00 .00 .00 .05 - .00 .05 .19 .63 .39 .05 .00 .00 .00 .00 1.36

8-12 1 6 0 0 0 0 0 0 0 0 11 4 0 0 0 1 0 23
(1) 1.33 8.00 .00 .30 .00 .00 .00 .00 .00 .00 14.67 5.33 .00 .00 .00 1.33 .00 30.67
(2) .05 .29 .00 .00 .00 .00 .00 .00 .00 .00 .54 .19 .00 .00 .00 .05 .00 1.12

13 18 C 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15
(1) .00 20.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 ,00 .00 20.00
(2) .00 .73 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .73

19-24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00- 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I CT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 - .00 .00 .00 .00 .00 .00 .00 .00 .00

,

(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
t

| | ALL SPEEDS 1 21 0 0 0 0- 1 1 2 6 25 13 4 0 0 1 0 75
g (1) 1.33 28.00 .00 .00 .00 .00 1.33 1.33 2.67 8.00 33.33 17.33 5.33 .00 .00 1.33 .00 100.00

(2) .05 1.02 .00 .00 .00 .00 .05 .C5 .10 .29 1.22 .63 .19 .00 .00 .05- .00 3.65

. (1)= PERCENT OF ALL 0000 085ERVAT!DNS FOR THIS PAGE
(2) PERCENT OF ALL C03) OBSERVATIONS FOR TWis PERICD

o C= CALM (VIC SPEED LESS TNAN OR EQUAL To .95 MPH)

I
.

I'
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TABL.E 4A-1 (continued)

t

91LGalM OC191*0EC91 MIT DATA J0lW1 FtiputWCf 0187tibuil0N (220 7007 TOWtt)

33.0 f t WIND DATA STABILiti class ALL class f atoutWOT (PitCtWT) = 100.00

VlWD Ditttfits facM

BPitD(MPN) N WWE NE EWE I Itt at sst 8 BsW 8W WsW W WW W WWW VRBL 10fAL

I CALM 1 0 0 0 0 0 1 0 3 0 0 0 1 1 1 1 0 9
(1) .05 .00 00 .00 .00 .00 .05 00 .15 .00 .00 .00 .05 . v> .05 .05 .00 44

(2) .05 .00 .00 00 .to .00 .05 .00 .15 .00 .00 .00 .05 .05 .L3 .05 .00 44

t3 10 14 9 5 2 7 10 25 16 24 28 36 17 27 25 8 0 263I (1) 49 .68 44 .24 .10 .34 49 1.22 .78 1.17 1.36 1.75 .83 1.31 1.22 .39 .00 12.80
(2) 49 .68 44 .24 .10 .34 49 1.22 .78 1.17 1.36 1.75 .83 1.31 f.22 .39 .00 12.80

47 30 25 22 20 to 24 41 58 *01 83 127 14 130 93 84 45 0 1039

I (1) 1.4 1.22 1.07 97 49 1.17 2.00 2.82 4.92 4.04 6.18 7.11 6.33 4.53 4.09 2.19 .00 50.58
(2) 1,66 1.22 1.07 .97 49 1.17 2.00 2.82 4.92 4.04 6.18 7.11 6.33 4.53 4.09 2.19 .00 50.58

8*12 10 70 19 0 0 2 9 4 13 90 80 50 65 66 66 13 0 557
(1) .49 3.41 .93 00 00 .10 .44 .19 .63 4.38 3.89 2.43 3.16 3.21 3.21 ,63 .00 27.12I (2) .49 3.41 .93 .00 .00 .10 44 19 .63 4.34 3.89 2.43 3.16 3.21 3.21 .63 .00 27.12

13 18 7 102 21 4 6 2 0 0 0 4 2 0 10 4 2 1 0 165
(1) .34 4.97 1.02 .19 .29 .10 .00 .00 .00 .19 .10 .00 49 .19 .10 05 00 8.03

I (2) .34 4.97 1.02 .19 .25 .10 .00 .00 .00 .19 .10 .00 .49 .19 .10 .05 .00 8.03

19 24 0 17 3 1 0 0 0 0 0 t 0 0 0 0 0 0 0 21
(1) .00 .83 .15 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.02
(2) .00 .83 .15 .05 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 1.02

Cf 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

ALL SPEEDS 58 228 74 30 18 35 41 87 133 201 237 232 223 191 178 68 0 2054
(1) 2.82 11.10 3.60 1.46 .88 1.70 2.97 4.24 6.48 9.79 11.54 11.30 10.06 9.30 8.67 3.31 .00 100.00
(2) 2.82 11.10 .l.60 1.46 .88 1.70 2.97 4.24 6.48 9.79 11.54 11.30 10.86 9.30 8.67 3.31 00 100.00

(1)=PERCtWT OF ALL C00D OntitVAtl0NS FOR TNis PACE
(2)* PERCENT OF ALL G:0D 01:5ERVAfl(*5 FDR THl3 Pit):D

e fa CALM (V!hD SPEED Ltt$ ThAN OR 200AL TO .9$ MPH)

I
I

,
.
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(NdW So* 01 1Vn03 30 MYM1 $s31 03249 a ta) WTV3 =3 +

a)t31411W1301 Smot1VA33180 20011V J01M73134*(2)
30V4 $1H130J $N0!!VAalS30 20011V 10 IN33314e(L)

do'tL C0' 19*L 21* 10*t 99* tt'l 10*t 22*l 68* 00* 60' 92* LA* CL' 96* 09' It*2 (2)
60'004 00* tt*tt 20*C Lt'l 11'? 90*9 1t*2 60'e 0t*9 00* 19' 99*L 50'$ 6t*$ fl'9 22'$ 49'$1 (L) g
162 0 of 6 22 18 92 24 42 68 0 2 $ $1 94 02 26 ?? S033d5 11Y g
4L' 00* tt' 00* 00* 00* 00* 00* 50* 00* 00' 00* 00* 00* 00* CC' 00* 00* (2)
SE*6 00* 10'L 00* 00* 00* 00* 00* M* 00* 00* CO* 00* CQ* Co* 00* 00* C0' (1)
? O t 0 0 0 0 0 L 0 0 0 0 0 0 0 0 0 94 13

76* 00* 4t* C0* $0' 00* 50' 00' 21' tL' N' 00* 00' 00* 00* 00* 00* 60' (2)
(1*9 00* SE't 00* tt' 00* tt' 00* 10't 10*L 00* 00* 00* 00* 00* 00' 00* 19' (1)
03 0 ? 1 L 0 L 0 6 5 0 0 0 0 0 0 0 2 92 48

19't 00* 15' tt' 9t* I?* 92* Z$* 9t* Z$* Co* C0* 00* 00* 00* SO' 50' 92* (2) E
(6'52 00* 10't 10*L 69't it*C 20'2 04't 69*2 Ol*C 00* 00' 00* 00* 00' tt' M* 20*I (l)
24 0 It t 9 06 9 il 9 LL 0 0 0 0 0 L L 9 Statl

94*$ C0* LA* 50' 2$' tt' 09* 21' tt' 4t* 00* 60* SL' lt' Et* l l' tt' 49' (2)
91'27 00' 50*$ M' 02*t 40*L 24'$ CL*C 9t*2 St*L 00* 19' 51't it*C 9t*2 M*? LO*l 01*9 (L) 88
JZL 0 $1 i LL t il LL 1 ? O I ? On A tt E 4% ZL 9

02't 00' 12' 92* 60* 50' 00* 00' 40' SO' CO*' 00* $0* 92* 21' 9t' 19' 59' (2) |
06*22 00' 99't 99't 19' tt' 00* 00* 19' tt' 00' 00' tt' 99't 10*C 20't 9t*? 90*9 (L) g
39 0 $ $ 2 L 0 0 2 L 0 0 L $ 6 9 CL 94 2*?

SO' C0* 00* GJ' 00* 00' 00* 00* 00* 00* C0' 00* 00* 00* 00' 00' C0' 50* (2)
M* 00' 00* 00' 00* 00* 00* 00* 00* 00* 00* C0' 00* 00' 00* 00' 00* tt' (L)
L 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 (*3

00* CO* 00' 00' 00* 00* 00* 00* 00* 00* CO* CO' 00* 00* C0' 00* CO' 00* (2)
OG* C0* 00* 00' CO' 00* 00* 00* 00* 00* CC' 00* 00' 00* 00' 00* Co* 00' (L)
0 0 0 0 0 v 0 0 0 0 0 0 0 0 0 0 0 0 K1V3

W101 181A MN M Mn M Asn as nst t Iss 78 333 3 2N1 1M 144 m (adul033d3

WWA N01131110 GM:A

M*tt a (1Mr834) 13 min 021153Y13 Y $1V13 11111tV15 V1V1 QMIA 1A 0'022

d3M01100J 022) N0titt!IlsI0134E011J IN!Of V1Ytl 13M 14411*L61nf N1551!d

I
H3H01 *1J 022 3H1 30 13A31 *13 022 3H1 803 |5033d5 ONY SNOI133HIO ONIH JO NOIl00181SIO

Z-VF 310Y1
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TABLE 4A-2 (continued)

I
.

PlLORIM JUL91 KP91 NET DATA J01kT Tkt0UtWCT Cltit!BJfl0N (220 700T TOWtt)

220.0 FT WI@ DATA STAalLITT CLAtt B CLA$$ FKtoutWCT (PLRCENT) = 3.49

Wie OlttCTION FRCM

SPEED (MPN) 8 NNE at (NE 2 t$t St SSE 8 BW W W5W W WW W WW YR8L TOTAL

I CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

C3 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.35 .00 .00 00 .00 .CC .00 1.35
(2) 00 .00 .00 .00 .00 .00 .00 .00 .00 00 .05 .00 .00 .00 .00 .00 .00 .05

47 3 1 2 3 2 0 0 0 0 0 0 0 0 2 3 1 0 17
(1) 4.05 1.35 2.70 4.05 2.70 .00 .00 .00 .00 .00 .LC .00 .00 2.70 4.05 1.35 .00 22.97I (2) .14 .05 .7) .14 .09 .00 .00 .00 .00 .00 .00 .00 .00 .09 .14 .05 .00 .80

8 12 0 0 1 0 0 4 1 1 3 1 5 6 5 1 2 2 0 32
(1) .00 00 1.35 .00 .00 5.81 1.35 1.35 4.05 1.35 6.76 8.11 6.76 1.35 2.7D 2.70 .00 43.24
(2) .00 .00 .05 .00 .00 .19 .05 .05 .14 .05 .24 .28 .24 .05 .09 .09 .00 1.51

13 18 0 0 0 0 0 0 0 0 6 7 2 0 5 1 0 0 0 21
(1) .00 .00 .00 .00 .00 .00 .00 .00 8.11 9.46 2.70 .0G 6.76 1.35 .00 .00 .00 28.38
(2) .00 .00 .00 .00 .00 .00 .00 .00 .28 .33 .09 00 .24 .05 .00 .00 .00 .99I 19 24 0 0 0 0 0 0 ~0 0 0 1 0 0 1 0 0 0 0 2

; (1) .00 .00 00 .00 .00 00 .00 .00 00 1.35 .00 00 1.35 .00 .00 .00 .00 2.70
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 00 .05 .00 .00 .00 .00 .09

| CT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 1.35 .00 1.35
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .05 .00 .05

ALL $PttD5 3 1 3 3 2 4 1 1 9 9 8 6 11 4 5 4 0 74
(1) 4.05 1.35 4.05 4.05 2.70 5.41 1.35 1.35 12.16 12.16 10.81 8.11 14.86 5.41 6.76 5.41 .00 100.00

| (2) .14 .05 .14 .14 .09 .19 .05 .05 42 42 .38 .28 .52 19 .24 .19 .00 3.49

| (1)ePERCENT OF ALL 0000 00$1RVAfl0NS FOR THIS PAGE
| (2)mittttNT OF ALL 00CD OB$tRVAfl0N$ FOR TNls Ptt10D

+ Ca CALM (WIND SPEE0 L!ts THAN OR EDUAL TO .95 MPH)

.

.

I
.
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TABLE 4A-2 (continued)

|

I
PILotIM WL91 stP91 Ntf DATA J0lWT Ft!OANCY 018Ttl8UTl0W (220 F00T TOWit)

220.0 FT Wi e f.ATA STABILITY CLASS C CLAtt Ftt@A NCY (PttCtWT) e 2.50

WIC Olt!CTIDW FBCM

SPttD(MPN) N WWE kt ENE I Ett $t S$t 8 SSW SW WSW W WW W WW VRBL TOTAL

I CALM 0 0 0 0 0 0 'O '' 0 0 0 'O O O O O O O O
(1) .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00
(2) 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

C3 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1

(1) .00 .00 .00 .00 .00 d .00 .00 .00 .00 .00 .00 .00 1.89 .00 .00 .00 1.89
(2) .00 00 .00 .00 .00 A .00 .00 .00 .00 .00 .00 00 .05 .00 .00 .00 .05

47 1 2 1 1 2 0 0 0 0 0 0 0 4 0 1 1 0 13

I (1) 1.89 3.TT 1.89 1.89 3.TT .00 00 .fc .00 00 .00 .00 7.55 .L9 1.89 1.89 .00 24.53
(2) .05 .09 .05 .05 .W .00 .00 .0c .00 .00 .00 .00 19 .00 .05 .05 .00 .61

8 12 0 1 2 0 0 5 0 0 3 2 2 3 1 1 1 2 0 23
(1) .00 1.89 3.TT .00 .00 9.43 .00 .00 5.66 3.77 3.77 5.66 1.89 1.89 1.89 3.77 .00 43.40

*

I (2) 00 .05 .09 .00 .00 .24 .00 .00 .14 .09 .s 2 14 .05 .05 .05 .09 .00 1.08

13 18 0 0 1 0 0 0 0 0 5 2 5 0 0 1 0 0 0 14
(1) .00 .00 1.89 .00 .00 .00 00 .00 9.43 3.77 9.43 .00 .00 1.89 .00 .00 .00 26.42

I st) .00 .00 .05 00 .00 .00 .00 .00 .24 .09 .24 00 .00 .05 .00 .00 .00 .66

19 24 0 0 0 0 (4 0 0 0 1 1 0 0 0 0 0 0 0 2
(1) 00 .00 .0f1 .00 .00 00 .00 .00 1.89 1.89 .00 .00 .00 .00 .00 .00 .00 3.TT
(2) .00 .00 .'A .00 .00 .00 .00 .00 . 05 .05 .00 .00 .00 .00 .00 .00 .00 .09

CT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .f4 00 00 .00 , 00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I ALL $PEEDS 1 3 4 . 2 5 0 0 9 5 7 3 5 3 2 3 0 53
(1) 1.89 5.66 7.55 1.89 3.77 9.43 00 . 00 16.52 9.43 13.21 5.66 9.43 5.66 3.TT 5.66 .00 100.00
(2) .05 .14 .19 .05 .09 .24 00 .00 42 .24 .33 .14 .24 .14 .09 .14 .00 2.50

(1)*PitttWT OF ALL COCD 08$ttVAfl0W3 FOR THIS PACE
(2)* Pit:ENT OF ALL GOCD OS$ttVAfl0NS FOR This PttitD

*
.Co CALM (WI C SPEED LESS TNAN OR EQUAL TO .95 MPN)
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TABLE 4A-2 (continued)

I
I
I PILotlN #JL91*$tP91 Mtf P'.1A JolWT FRIDULWOT DisTt!BW10W (220.F00T TOWtt)

220.0 ff VIND iSTA STABILITT CLAS$ 0 CLA$$ FRtGUtkCT (PERCENI) * 14.13

WIND DIRECTION FROM

SPitD(MPN) 5 NWE kt ENE 1 ESE 8t S$t 8 33W 3W UpW W WW W kWW VRSL TOTAL

I CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) 00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00

C3 0 1 3 3 0 0 0 0 0 0 0 1 0 1 1 1 0 11

I (1) .00 .33 1.00 1.00 .00 .00 .00 .00 .00 00 .00 .33 .00 .33 .33 .33 .00 3.67
(2) .00 .05 .14 .14 .00 .00 .00 .00 .00 .00 .00 . 05 00 .05 .05 .05 .00 .52

47 5 4 6 6 9 5 3 1 3 3 1 0 1 7 3 2 0 59
(1) 1.67 1.33 2.00 2.00 3.00 1.67 1.00 .33 1.00 1.00 .33 .00 .33 2.33 1.00 .67 .00 19.67I (2) .24 .19 .28 .28 42 .24 .14 .05 .14 .14 .05 .00 .05 .33 .14 .09 .00 2.78

|

8 12 8 1 5 2 6 15 17 4 16 12 5 9 2 5 0 1 0 108
(1) 2.67 .33 1.67 .67 2.00 5.00 5.67 1.33 5.33 4.00 1,67 3.00 .67 1.67 .00 .33 .00 36.00
(2) .38 .05 .24 .09 .28 .71 .80 .19 .T3 .57 .24 42 .09 .24 .00 .05 .00 5.09

13 18 0 2 0 0 0 2 0 2 24 40 13 4 7 2 1 2 0 97
(1) .00 .67 .00 .00 .00 .67 .00 .67 8.00 13.33 4.33 1.33 2.33 .67 .33 .67 .00 33.00
(2) 00 .09 .00 .00 .00 .09 .00 .09 1.13 1.88 .61 .19 .33 .09 .05 .09 .00 4.66I 19 24 0 0 0 0 0 0 0 0 0 12 0 2 0 1 0 3 0 18'

(1) .00 .00 .00 00 .00 .00 00 .00 .00 4.00 .00 .67 .00 .33 .00 1.00 .00 6.00
(2) 00 .00 .00 .00 .00 .00 .00 .00 .00 .57 .00 .09 00 .05 .00 .14 .00 .85

I CT 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 0 5
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .33 1.33 .00 1.67
(2) 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .19 .00 .24

I ALL SPttes 13 8 14 11 15 22 20 7 43 67 19 16 10 16 6 13 0 300
(1) 4.33 2.67 4.67 3.67 5.00 7.33 6.67 2.33 14.33 22.33 6.33 5.33 3.33 5.33 2.00 4.33 .00 100.00
(2) .61 .38 .66 .52 .71 1.06 .94 .33 2.C3 3.16 .99 .75 .47 .75 .28 .61 .00 14.13

(1).Ptttthf 0F ALL COG) f StitVAfl0NS FOR THl$ PAGE
(2)=PF2 CENT OF ALL GOCD DS$ttVAT!0NS FOR THIS P!t100

* C= CALM (WIND Spit 0 LES$ TNAN OR EQUAL 10 .95 MPH)

'

|
|
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TABLE 4A-2 (continued)

i

I
I PILCRIN JUL91 SEP91 MET DATA J0lWT TREQUENCY DISTRIBUTIDW (220 T001 TOWER)

220.0 ff VIND DATA STA81LITY CLASS t CLASS FREQUEWCY (PERCENT) = 35.99

WIND DIRECTION FROM

I SPEED (NPN) N kNE kt EWE E ESE LE SSE 5 SSW SW WSW W WWW WW WWW VRBL total

CALM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 2
(1) .00 .00 .00 .00 .00 .13 .00 .00 .00 .00 .00 .00 .00 .00 .00 .13 .00 .26
td. .00 .00 .00 .00 .00 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .09

I C3 2 2 3 5 1 1 0 1 0 2 2 1 1 3 1 1 0 26
(1) .26 .26 .39 .65 .13 .13 ,00 .13 .00 .26 .26 .13 .13 .39 .13 .13 .00 3.40
(2) .09 .U9 .14 .24 .05 .05 .00 .05 00 .09 .09 .05 05 .14 .05 .05 .00 1.22

I 47 2 4 6 to 16 14 13 3 6 4 4 4 4 5 5 5 0 105
(1) .26 .52 .79 1.31 2.Cr. 1.83 1.70 .39 .79 .52 .52 .52 .52 .65 .65 .65 .00 13.74
(2) .09 .19 .28 47 .75 .66 .61 .14 .28 .19 .19 .19 .19 .24 .24 .24 .00 4.95

I 8 12 4 12 10 11 15 21 17 to 19 15 11 12 10 22 6 10 0 205
(1) .52 1.57 1.31 1.44 1.96 2.75 2.23 1.31 2.49 1.96 1.44 1.57 1.31 2.85 .79 1.31 .00 26.83
(2) .19 .57 47 .52 .71 .99 .80 .47 .89 .71 .52 .57 .47 1.04 .28 .47 .00 9.66

13 18 4 3 3 0 2 9 16 14 29 64 30 30 22 9 10 4 0 269I (1) .52 .39 .39 .00 .26 1.18 2.09 1.83 3.80 10.99 3.93 3.93 2.88 1.18 1.31 .52 .00 35.21
(2) .19 .14 .14 .00 .09 .42 .75 .66 1.37 3.96 1.41 1.41 1.04 .42 .47 .19 .00 12.67

19 24 3 0 0 0 0 0 1 3 5 95 12 1 2 1 16 2 0 141
(1) .39 .00 .00 .00 .00 .00 .13 .39 .65 12.43 1.57 .13 .26 .13 2.09 .26 .00 18.46I (2) .14 .00 .00 .00 .00 .00 .05 .14 .24 4.47 .57 .05 .09 .05 .75 .09 .00 6.64

CT 24 1 0 0 0 0 0 0 1 0 0 1 1 0 1 8 3 0 16
(1) .13 .00 .00 .00 .00 .00 .00 .13 .00 .00 .13 13 .00 .13 1.05 .39 .00 2,09

R
(2) .05 .00 .00 .00 .00 .00 .00 .05 .00 .00 .05 .05 .00 .05 .38 .14 .00 .75

ALL SPEEDS 16 21 22 26 34 44 47 32 59 200 60 49 39 41 46 26 0 764(1) 2.09 2.75 2.88 3.40 4.45 6.G 6.15 4.19 7.72 26.18 7.65 6.41 5.10 5.37 6.02 3.40 .00 100.00
'

(2) .75 .99 1.04 1.22 1.60 2.17 2.21 ?.51 2.78 9.42 2.83 2.31 1.84 1.93 2.17 1.22 .00 35.99

(1) PERCENT OF ALL C000 08SERVAfl0NS FOR THis PAGE
(2)= PERCENT OF ALL Coa) OBSERVA110NS FOR THis PERIOD

I +
Ca CALM (WIND SPEED LESS THAN OR EQUAL 10 .95 MPH)
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1
| TABLE 4A-2 (continued)

i
|

PILCRIM jut 91 stP91 MET DATA J0!Wi FRt0VEhCT DISTRIBUT10N (220 f00f TOWIR)

220.0 fi WIND DATA $1ABILiff CLAtt f CLAtt FRIQUEWCY (PERCEWT) = 22.70

WIND DIRECTION FROM

$PCLO(MPM) b hWE WE EWE I L$E $E ' $$t 8 SSW SW VSV W WWW WW kWW YRBL 10fAL

Ct.LM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .21 .00 .21
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .05

I C3 2 0 3 0 1 1 1 1 0 0 0 1 0 0 2 2 0 14
(1) .41 .00 .62 .00 .21 .21 .21 .21 .00 .00 .00 .21 .00 .00 .41 .41 .00 2.93
(2) .09 .00 14 .00 .05 .05 .05 .05 .00 .00 00 .05 .00 .00 .09 .09 .00 .66

47 4 2 3 6 2 5 5 3 5 4 6 4 3 4 9 8 0 73
(1) .53 41 .62 1.24 41 1.04 1.04 .62 1.04 .83 1.24 .83 .62 .83 1.57 1.66 .00 15.15(2) .19 .09 .14 .28 .09 .24 .24 .14 .24 .19 .28 .19 .14 .19 42 .38 .00 3.44

6 12 5 2 1 0 1 8 5 3 9 6 4 5 10 9 17 10 0 95I (1) 1.04 41 .21 .00 .21 1.66 1.04 .62 1.87 1.24 .83 1.04 2.07 1.87 3.53 2.07 .00 19.71(2) .24 .09 .05 .00 .05 .38 .24 .14 42 .28 .19 .24 .47 .42 .80 .47 .00 4.47

13 15 20 5 0 1 3 2 8 10 9 24 31 28 25 21 15 11 0 213(1) 4.15 1.04 .00 .21 .62 .41 1,66 2.;7 1.87 4.98 6.43 5.81 5.19 4.36 3.11 2.28 .00 44,19I (2) .94 .24 .00 .05 .14 .09 .38 .47 .42 1.13 1.46 1.32 1.18 .99 .71 .52 .00 10.03

19 24 1 0 0 0 1 1 5 5 2 46 11 3 1 0 2 3 0 81(1) .21 .00 .00 .00 .21 .21 1.04 1.04 .41 9.54 2.28 62 .21 .00 .41 .62 .00 16.80

I (2) .05 .00 .00 .00 .05 .05 .24 .24 .09 2.17 .52 .14 .05 .00 ,09 .14 .00 3.82

GT 24 0 0 0 0 0 0 1 1 1 0 0 2 0 0 0 0 0 $(1) .00 .00 .00 .00 .00 .00 .21 .21 .21 .00 .00 41 .00 .00 .00 .00 .00 1.04(2) .00 .00 .00 .00 .00 .00 .05 .05 .05 .00 .00 09 .00 .00 .00 .00 .00 .24

ALL SPEEDS 32 9 7 7 8 17 25 23 26 80 52 43 39 34 45 35 0 482(1) 6.64 1.87 1.45 1.45 1.66 3.53 5.19 4.77 5.39 16.60 10.79 8.92 8.09 7.05 9.34 7.26 .00 100.00(2) 1.51 42 .33 .33 .38 .80 1.18 1.08 1.22 3.77 2.45 2.03 1.84 1.60 2.12 1.65 .00 22.70

I (1)= PERCENT OF ALL 000D OBSERVAllDNS FOR THis PAGE
(2)* PERCENT OF ALL C000 OBSERVA110NS FOR THit PERICD

+
Ce CALM (WIND SPEED LESS TRAN OR (QUAL TO .95 MPH)

I
I
I
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TABLE 4A-2 (continued)

I
I
I

PILf.AIN NL91 $tP91 Mti DATA Jolki FRIQutWCY Di$f tlBull0N (220 F001 TCuta)

220.0 FT WIKO DATA $1ABILiff class O CLAts Fttouthtf (PIRCtWT) e 7.21

WINO DIRECTION FtCM

trit 0(MSN) N hht WE EWI E t$t $t $5E $ $$W CW VSW W WW W NNW YkBL IDTAL

I C.At M 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2

(1) .65 .00 .00 .00 .00 .00 .00 .00 .00 .00 .65 .00 .00 .00 .00 .00 .00 1.31
(2) .05 .00 00 00 .00 .00 .00 .00 .00 .00 .05 .00 .00 .00 .00 .00 .00 .09

I C3 0 1 1 0 1 0 0 1 1 1 0 0 0 1 1 1 0 9
.0 .65 .65 .65 .00 5.88'(1) .00 .65 .65 .00 .65 .00 .00 .65 .65 .65 .00 .00

(2) .00 .05 .05 .00 .05 .00 .00 .05 .05 .05 .00 .00 .00 .05 .05 .05 .00 42

3
47 1 2 0 0 2 3 2 1 2 0 4 2 2 0 4 1 0 26
(1) .65 1.31 .00 .00 1.31 1.96 1.31 .65 1.31 .00 2.61 1.31 1.31 .00 2.61 .65 .00 16.99
(2) .05 .09 .00 .00 .09 .14 .07 .05 .09 .00 .19 .09 .09 .00 .19 .05 .00 1.22

6 12 0 0 0 0 0 0 0 2 4 14 4 9 11 3 5 1 0 53
(1) .00 .00 .00 .00 .00 .00 .00 1.31 2.61 9.15 2.61 5.88 7.19 1.96 3.27 .65 .00 34.64j
(2) .00 .00 .00 .00 .00 .00 .00 .09 .19 .66 .19 .42 .52 .14 .24 .05 .00 2.50

13 18 3 0 0 0 0 0 0 0 0 4 15 13 5 3 1 0 0 44
(1) 1.96 .00 .00 .00 .00 .00 .00 .00 .00 2.61 9.80 8.50 3.27 1.96 .65 .00 .00 28.76,

(2) .14 .00 .00 .00 .00 .00 .00 .00 .00 .19 .71 .61 .24 .14 .05 .00 .00 2.07

19 24 4 0 0 0 0 0 0 0 0 3 6 0 0 0 0 1 0 14
(1) 2.61 .00 .00 .00 .00 .00 .00 .00 .00 1.96 3.92 .00 .00 .00 .00 .65 .00 9.15

I
(2) .19 .00 .00 .00 .00 .00 .00 .00 .00 .14 .28 .00 .00 .00 .00 .05 .00 .66

C1 24 0 0 0 1 2 1 0 1 0 0 0 0 0 0 0 0 0 5
(1) .00 .00 .00 .65 1.31 .65 .00 .65 .00 .00 .00 .00 .00 .00 .00 .00 .00 3.27
(2) .00 .00 .00 .05 .09 .05 .00 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .24,I ALL SPttDs 9 3 1 1 5 4 2 5 7 22 30 24 18 7 11 4 0 153

| (1) 5.B8 1.96 .65 .65 3.27 2.61 1.31 3.27 4.58 14.38 19.61 15.69 11.76 4.58 7.19 2.61 .00 100.00
! (2) .42 .14 .05 .05 .24 .19 .09 .24 .33 1.04 1.41 1.13 .85 .33 .52 19 .00 7.21

I (1)= PERCENT OF ALL C000 OB5tRVA110NS FOR THis PACE
(2) PIRCINT OF ALL COCD DBSERVAll' W5 FOR THIS PERIOD

:

4
1

8
i

8
|

t
1
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TABLE 4A-2 (continued)

|
|

I
|

|
|

| PILLRIM NL91 $tP91 MIT DATA J0thi fit 0VtWCY DiliRIBuil0W (220 f00T T0 Wit)

220.0 ff WIND DATA $1A81LITT CLASS ALL CLASS FREQUENCY (PERCINT) e 100,00

WIND DIRECfl0W FROM

$PELD(MPN) N WNE WE EWE E Est St $$E S $$V $W WSW W WWW WW WWW VRBL TOTALI CALM 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 2 0 5
(1) .05 .00 .00 .00 00 .05 .00 .00 .00 .00 .05 .00 .00 .00 .00 .09 .00 .24
(2) .03 .00 .00 .00 .00 .05 .00 .00 .00 .00 .05 .00 .00 .00 .00 .09 .00 .24

I C3 5 4 to 8 3 2 1 3 1 3 3 3 1 6 5 5 0 63
(1) .24 .19 47 .38 .14 .09 .05 .14 .05 14 .14 .14 .05 .28 .24 .24 .00 2.97
(2) .24 .19 47 .38 .14 .09 .05 .14 .05 .14 .14 .14 .05 .28 .24 .24 .00 2.97

I 47 14 28 24 35 38 23 23 8 17 13 15 10 15 20 30 23 0 361
(1) 1.60 1.32 1.13 1.65 1.79 1.32 1.08 .38 .80 .61 .71 47 .71 .94 1.41 1.08 .00 17.00
(2) 1.60 1.32 1.13 1.65 1.19 1.32 1.08 .38 .80 .61 .71 .47 .71 .94 1.41 1.08 .00 17.00

8 12 36 19 32 20 32 57 42 20 58 57 42 61 42 52 32 41 0 643I (1) 1.70 .89 1.51 .94 1.51 2.68 1.98 .94 2.73 2.68 1.98 2.87 1.98 2.45 1.51 1.93 .00 30.29
(2) 1.70 .89 1.51 .94 1.51 2.68 1.98 .94 2. 73 2.68 1.98 2.87 1.98 2.45 1.51 1.93 .00 30.29

13 18 33 11 5 1 5 13 24 26 84 169 107 81 74 45 30 29 0 737

I (1) 1.55 .52 .24 .05 .24 .61 1.13 1.22 3.96 7.96 5.04 3.82 3.49 2.12 1.41 1.37 .00 34.72
(2) 1.55 .52 .24 .05 .24 .61 1.13 1.22 3.96 7.96 5.04 3.82 3.49 2.12 1.41 1.37 .00 34.72

19 24 to 0 0 0 1 1 6 8 11 167 29 7 4 3 18 13 0 278
(1) .47 .00 .00 .00 .05 .05 .28 .38 .52 7.87 1.37 .33 .19 .14 .85 .61 .00 13.09
(2) .47 .00 .00 .00 .05 .05 .28 .38 .52 7.87 1.37 .33 .19 .14 .85 .61 .00 13.09

GT 24 1 0 0 1 2 1 1 3 1 1 1 3 0 1 9 11 0 36
(1) .05 .00 .00 .05 .09 .05 .05 .14 .05 .05 .05 .14 .00 .05 .42 .52 .00 1.70

I (2) .05 .00 .00 .05 .09 .05 .05 .14 .05 .05 .05 .14 .00 .05 42 .52 .00 1.70

ALL SPEEDS 120 62 71 65 81 103 97 68 172 410 198 165 136 127 124 124 0 2123
: (1) 5.65 2.92 3.34 3.06 3.82 4.85 4.57 3.20 8.10 19.31 9.33 7.77 6.41 5.98 5.84 5.84 .00 100.00

(2) 5.65 2.92 3.34 3,06 3.82 4.85 4.57 3.20 8.10 19.31 9.33 7.77 6.41 5.98 5.84 5.84 .00 100.00

(1)sPERCENT OF ALL C000 OS$tRVATIONS FOR THl$ PAGE
(2)* PERCENT Of ALL G0m OBSERVAfl0NS FOR THit PERIOD

,
*

Co CALM (WIND SPEED LESS 1hAN OR EQUAL 10 .95 MPH)
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TABLE 4A-2 (continued)

I
I FILCalM OCf 91 DEC91 Mtf DATA J0!WT FRIQUtWCY DltiRIBUTION (220 700f TOWER)

220.0 fi VIND DATA STAaltlif CLA$$ A CLAtt PREQUtWOT (PtRCEWT) = 5.80

WIND DIRitil0W TRCM

$tttD(MPN) N kut WE INE f t$t $t $tt 8 $$W SV WSW W WWW WW WWW VRDL total

I CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I C3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 00 .00 .00

I 47 3 1 1 2 0 0 0 0 0 0 0 0 0 1 4 1 0 13

(1) 2.61 .87 .87 1.74 .00 .00 .00 .00 .00 .00 .00 .00 .00 .87 3.48 .87 .00 11.30
(2) .15 .05 .05 .10 .00 .00 .00 .00 .00 .00 00 .00 00 .05 .20 .05 .00 .66

8 12 6 0 0 0 1 1 0 0 3 1 1 2 4 5 2 3 0 29

I (1) 5.22 .00 .00 .00 .87 .87 .00 .00 2.61 .87 .87 1.74 3.48 4.35 1.74 2.61 .00 25.22
(2) .30 .00 .00 .00 .05 .05 .00 .00 .15 .05 .05 .10 .20 .25 .10 .15 .00 1.46

13 18 0 0 0 0 0 7 1 0 0 0 0 2 13 7 7 8 0 45

I
(1) .00 .00 .00 .00 .00 6.09 .87 00 00 .00 .00 1.74 11.30 6.09 6.09 6.96 .00 39.13
(2) .00 .00 .00 .00 .00 .35 .05 .00 .00 .00 .00 10 .66 .35 .35 .40 .00 2.27

19 24 0 2 0 0 0 1 0 0 1 2 0 0 2 3 2 3 0 16
(1) .00 1.74 .00 .00 .00 .87 .00 .00 .87 1.74 .00 .00 1,74 2.61 1.74 2.61 .00 13.91

I
(2) .00 .10 .00 .00 .00 .05 .00 00 .05 .10 .00 .00 10 .15 .10 .15 .00 .81

-

C1 24 8 0 0 0 0 0 0 0 0 1 0 0 0 2 1 0 0 12
(1) 6.96 .00 .00 .00 .00 .00 .00 00 .00 .87 .00 .00 .00 1.74 .87 00 .00 10.43

I
(2) 40 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .00 .00 .10 .05 .00 .00 .61

ALL tPt[DS 17 3 1 2 1 9 1 0 4 4 1 4 19 18 16 15 0 115
(1) 14.78 2.61 .87 1.74 .87 7.83 .57 .00 3.48 3.48 .87 3.48 16.52 15.65 13.91 13.04 .00 100.00
(2) .86 .15 .05 .10 .05 .45 .05 .00 .20 .20 .05 .20 .96 .91 .61 .76 .00 5.80

(1)*PtRCE!'T OF ALL C000 OB$tRVA110NS TOR THl3 FA0E
(2)*MRCIW1 Of ALL GOCD 08$tRVAfl0Ns FOR THl$ PIRl0D

+ Ca CALM (WIND SPLED LEl$ THAN OR TOUAL TO .95 MPH)

t

t

t

E
39 of 48

.



*

| -... - ...... . - - - .- . -- . - . - - . . - ..- .----- - .-.- --

I
| TABLE 4A-2 (continued)

I
,

I
I PILCRIM OC191 D(C91 Mtf DATA JolWT FRt0UtWCT DISTRIBUTION (220 F00T TOWER)

.

220.0 FT WIND DATA STAllLITV CLAts B CLASS Tkt0UtWCT (PLRCtWT) = 3.23

WlWD DIRECTION FR' 4J

$Pite(MPN) W WWI kt (WE E t$t $f $5E 8 $$W SW WSW W WWV WW WWW VRBL TOTAL

CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .0C .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I C3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

I 47 1 0 0 0 0 0 0 0 0 0 0 0 0 1 2 2 0 6
(1) 1.56 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.56 3.13 3.13 .00 9.38
(2) .05 .00 .00 .00 .00 .00 .00 .00 .00 .r1 .00 .00 .00 .05 .10 .10 .00 .30

8-12 0 1 0 0 1 0 0 0 3 1 3 0 0 2 1 1 0 13I (1) .00 1.56 .00 .00 1.56 .00 00 .00 4.69 1.56 4.69 .00 .00 3.13 1.56 1.56 .00 20.31
(2) .00 .05 .00 .00 .05 .00 .00 .00 .15 .05 .15 .00 .00 .10 .05 .05 .00 .66

13 18 3 0 0 0 0 1 0 2 * 3 2 1 2 4 1 0 0 21

I (1) 4.69 .00 .00 .00 .00 1,56 .00 3.13 3.13 4.69 3.13 1.56 3.13 6.25 1.56 .00 .00 H.81
(2) .15 .00 .00 .00 .00 .05 .00 .10 .10 .15 .10 .05 .10 .20 .05 .00 00 1.06

19 24 1 6 0 0 0 0 0 0 1 7 0 0 1 0 1 0 0 17
(1) 1.56 9.38 .00 .00 .00 .00 .00 .00 1.56 10.94 .00 .00 1.56 .00 1.56 .00 .00 26.56I (2) .05 .30 .00 .00 .00 .00 .00 .00 .05 .35 .00 .00 .05 .00 .05 00 .00 .66

GT 24 4 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 7
(1) 6.25 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 3.13 1.56 .00 .00 10.94
(2) .20 .00 .00 .00 .00 .00 .00 .00 .00- .00 .00 .00 .00 .10 .05 .00 .00 .35

ALL Spit 0s 9 7 0 0 1 1 0 2 6 11 5 1 3 9 6 3 0 64
(1) 14.06 10.94 .00 .00 1.56 1.56 .00 3.13 9.38 17.19 7.81 1.56 4.69 14.06 9.38 4.69 .00 100.00

- (2) 45 .35 .00 .00 .05 .05 .00 .10 .30 .55 .25 .05 .15 45 .30 .15 .00 3.23

I (1)=PIRCtWT OF alt coco 08SERVAfl0NS FOR THIS PACE
(2)*PERCINT OF ALL GOOD 085tRVAT10NS FOR THIS PERIOD

+
re CALM (WIND SPitD List IMAN OR EQUAL 10 .95 MPH)

R
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I
j TABLE 4A-2 (continued)

1

FILCRIM OC1910EC91 MET DATA JOINT FREQUENCY DISTRIBUI!ON (220 FCOT TOWER)

120.0 f t WlwD CATA stAtiLiff CLA$5 C CLAts FREQUENCY (PERCtWT) = 3.63 I

WlWD DIRECTION FRCH

$PE00(MPH) N kkE WE FEE E ESE $E $$E $ SSW SV WSW W 'JWV WW kWW VRBL TOTAL

I CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00

1 C3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
(1) 1.39 00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.39
(2) .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05

1
47 1 0 1 1 0 0 0 0 0 0 1 0 1 3 3 0 0 11
(1) 1.39 00 1.39 1.19 .00 .00 .00 .00 .00 .00 1.39 .00 1.39 4.17 4.17 .00 .00 15.28
(2) .05 .00 .05 .C5 .00 .00 .00 .00 .00 .00 .05 .00 .05 .15 .15 .00 .00 .55

I
8 12 0 0 0 0 2 1 0 0 5 1 2 0 2 3 2 0 0 18
(1) .00 .00 .00 .00 2.78 1.39 .00 .00 6.94 1.39 2.78 .00 2.78 4.17 2.78 .00 .00 25.00
(2) .00 .00 .00 .00 .10 .05 .00 .00 .25 .05 .10 .00 .10 .15 .10 .00 .00 .91

13 18 1 0 0 0 0 1 2 0 1 2 2 6 2 0 2 0 0 19

I (1) 1.39 .00 .00 .00 .00 1.39 2.78 .00 1.39 2.78 2.78 8.33 2.78 .00 2.78 .00 .00 26.39
(2) .05 .00 .00 .00 .00 .05 .10 .00 .05 .10 10 .30 .10 .00 .10 .00 .00 .96

19 24 0 3 0 0 0 0 0 0 0 1 0 3 0 1 1 1 0 10
(1) .00 4.17 .00 .00 .00 .00 .00 .00 .00 1.39 .00 4.17 .00 1.39 1.39 1.39 .00 13.89

1 (2) .00 .15 .00 .00 .00 .00 .00 .00 .00 .05 .00 .15 .00 .05 .05 .05 .00 .50

CT 24 7 2 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 13
(1) 9.72 2.78 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.39 1.39 1,39 .00 1.39 .00 18.06

I (2) .35 .10 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .05 .05 .00 .05 .00 .66

ALL SPEEDS to 5 1 1 2 2 2 0 6 4 5 10 6 8 8 2 0 72
(1) 13.89 6.94 1.39 1.39 2.78 2.78 2.78 .00 8.33 5.56 6.94 13.89 8.33 11.11 11.11 2.78 .00 100.00
(2) .50 .25 .05 .05 .10 .10 .10 .00 .30 .20 .25 .50 .30 .40 40 .10 .00 3.63I (1)= PERCENT OF ALL C000 OBSERVAfl0NS FOR THIS PAGE

(2)sPERCENT OF ALL C000 08SERVAil0NS FOR THIS PERICD
+

Ca CALM (WlWD SPEED LESS THAN OR EQtt'.L 10 .95 MPH)

1
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TABLE 4A-2 (con %1r.ued)

h
| P!LCRIM OC191 DEC91 MET DATA JOINT FREQUENCY DISTRIBUTION (220 F001 TOWER)

220.0 FT WIND DATA STA3!Llif CLASS 0 CLASS FREQUEkCY (PERCENT) . 23.66

WIND DIRECil0N FROM

SPEED (MPN) N WWE NE ENE E ESE St $$E 5 ESV SW WSW W WNW NW kNW VRBL TOTALi CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

1 C3 0 0 0 2 0 0 0 1 0 0 1 0 0 0 0 0 0 4
(1) .00 .00 .00 43 .00 .00 .00 .21 .00 .00 .21 .00 .00 .00 .00 .00 00 .85
(2) .00 .00 .00 .10 .00 .00 .00 .05 .00 .00 .05 .00 .00 .00 .00 .00 .00 .20

1
47 1 3 1 2 2 0 1 1 0 1 2 2 6 3 4 1 0 30
(1) .21 .64 .21 .43 .43 .00 .21 .21 .00 .21 .43 43 1.28 .64 .85 .21 .00 6.40
(2) .05 .15 .05 .10 .10 .00 .05 .05 .00 .05 .10 .10 .30 .15 .20 .05 .00 1.51

I 8 12 1 1 1 2 2 6 3 2 14 9 9 9 11 17 12 1 0 100
(1) .21 .21 .21 .43 .43 1.28 .64 .43 2.99 1.92 1.92 1.92 2.35 3.62 2.56 .21 .00 21.32
(2) .05 .05 .05 .10 .10 .30 .15 .10 .71 45 45 .45 .55 . 56 .61 .05 .00 5.05

13 18 8 9 0 0 0 4 4 4 10 8 'O 9 17 9 13 4 0 109

I (1) 1.71 1.92 .00 .00 .00 .85 .85 .85 2.13 1.71 2.13 1.92 3.62 1.92 2.77 .85 .00 23.24
(2) 40 45 .00 .00 .00 .20 .20 .20 .50 .40 .50 .45 .86 .45 .66 .20 .00 5.50

19 24 7 25 0 0 0 2 0 2 4 19 1 4 18 43 15 2 0 142
(1) 1.49 5.33 .00 .00 .00 .43 .00 43 .85 4.05 .21 .85 3.84 9.17 3.20 .43 .00 3n.28I (2) .35 1.26 .00 .00 .00 .10 .00 .10 .20 .96 .05 .20 .91 2.17 .76 .10 .00 .16

'

CT 24 40 3 2 0 0 0 0 0 0 0 0 4 9 14 10 2 0 84
(1) 8.53 .64 .43 .00 .00 .00 .00 .00 .00 .00 .00 .85 1.92 2.99 2.13 .43 .00 17.91

I (2) 2.02 .15 .10 .00 .00 .00 .00 .00 .00 .00 .00 .20 .45 .71 .50 .10 .00 4.24

. ALL SPEEDS 57 41 4 6 4 12 8 10 28 37 23 28 61 86 54 10 0 469
! (1) 12.15 8.74 .85 1.28 .85 2.56 1.71 2.13 5.97 7.09 4.90 5.97 13.01 18.34 11.51 2.13 .00 100.00

(2) 2.88 2.07 .20 .30 .20 .61 40 .50 1.41 1.87 9 16 1.41 3.08 4.34 2.72 .50 .00 23.66

(1): PERCENT OF ALL C000 OBSERVAfl0NS FOR THl3 PACE
(2)= PERCENT OF ALL GO@ OBSERVATIONS FOR THIS PERIOD

o
C= CALM (WIND $ PEED LESS THAN OR EQUAL TO .95 MPH)
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I
TABLE 4#-2 (continued)

I
I
I P!LCRIM OC191 DEC91 MET DATA J0lWT FREQUEbCT OlSTRIBUTIDW (220 F00T TOWER)

220.0 FT VIND DATA STAllL11T CLASS E CLASS FREQUENCY (PERCENT) = 38.70

WIND DIREC110N FROM

I SPEED (MPN) W kWE NE ENE E ESE SE $$E S $$W SW WSW W WWW W WW VRBL T01AL

CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00I C3 1 2 0 1 0 2 1 0 0 1 0 1 1 1 0 0 0 11
(1) .13 .26 .00 .13 .00 .ko .13 .00 .00 .13 .00 .13 .13 .13 .00 .00 .00 1.43
(2) .05 .10 .00 .05 .00 .10 .05 .00 .00 .05 .00 .05 .05 .05 .00 .00 .00 .55

I
47 2 3 2 0 2 2 7 7 2 4 5 4 4 1 1 2 0 48
(1) .26 .39 .26 .00 .26 .26 .91 .91 .26 .52 .65 .52 .52 .13 .13 .26 .00 6.26
(2) .10 .15 .10 .00 .10 .10 .35 .35 .10 .20 . 25 .20 .20 .05 .05 .10 .00 7.42

I
8 12 5 1 3 3 2 4 6 11 13 21 13 16 19 18 15 10 0 160
(1) .oS .13 .39 .39 .26 .52 .78 1.43 1.69 2.74 1.69 2.09 2.48 2.35 1.96 1.30 .00 20.86
(2) .25 .05 .15 .15 .10 .20 .30 ' 55 .66 1.06 .66 .81 .96 .91 .76 .50 .00 8.07.

13 18 8 3 2 0 1 10 22 33 28 47 50 46 58 29 23 12 0 372

I
(1) 1.04 .39 .26 .00 .13 1. 0 2.87 4.30 3.65 6.13 6.52 6.00 7.56 3.78 3.00 1.56 .00 48.50'2) 40 .15 .10 .00 .05 .50 1.11 1.66 1.41 2.37 2.b2 2.32 2.93 1.46 1.16 .61 .00 18.77

19 24 7 6 1 0 0 4 5 0 6 38 20 22 14
16 - 1.69.78 .00 19.95

13 6 0 153
(1) .26 .78 .13 .00 .00 .52 .65 .00 .78 4.95 2.61 2.87 1.83 2.09

I (2) .10 .30 .05 .00 .00 .20 .25 .00 .30 1.92 1.01 1.11 .71 .81 .66 .30 .00 7.72

CT 24 11 0 1 0 0 0 0 0 0 2 0 0 1 3 4 1 0 23
(1) 1.43 .00 .13 .00 .00 .00 .00 .00 .00 .26 .00 .00 .13 .39 .52 .13 .00 3.00

R
(2) .55 .00 .05 .00 .00 .00 .00 .00 .00 .10 .00 .00 .05 .15 .20 .05 .00 1.16

ALL SPEEDS 29 15 9 4 5 22 41 51 49 113 S3 89 97 68 56 31 0 767
(1) 3.78 1.96 1.17 .52 .65 2.87 5.35 6.65 6.39 14.73 11.47 11.60 12.65 8.87 7.30 4.04 .00 100.00
(2) 1.46 .76 .45 .20 .25 1.11 2.07 2.57 2.47 5.70 4.44 4.49 4.b9 3.43 2.83 1.56 .00 38.70

t (1)= PERCENT OF ALL C000 OBSERVATIONS FOR TH15 PAGE
(2)= PERCENT OF ALL C000 OBSEE.'Afl0NS FOR THIS PERICO

o
C= CALM (WlWD SPEED LESS TRAN OR EQUAL TO .95 MPH)
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[ TABLE 4A-2 (continued)

(

(

(
PILGRIM OC191 DEC91 MET DATA J0lNT FREQUENCY DISTRIBUTIDW (220 F00T TOWER)

220.0 FT WINO DATA STABILITY CLASS F CLASS FRE0JENCY (PERCENT) = 21.19

WINO DIRECTION FROM

SPEED (MPN) W WWE ht thE E ESE SE SSE S SSV SW WSW V WWW WW kWW VRBL TOTAL

CALM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

(1) .00 .00 .24 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 .24
(2) .00 .00 .05 .00 .00 .00 00 .00 .00 .JO .00 .00 .00 .00 .00 .00 .00 .05

C3 0 0 1 0 0 1 0 1 1 3 1 1 2 0 0 0 0 11
(1) .00 .00 .24 .00 .00 .24 .00 .24 .24 .71 .24 .24 48 .00 00 .00 .00 2.62

( (2) .00 .00 .05 .00 .00 .05 .00 .05 .05 .15 .05 .05 .10 .00 .00 -. 00 .00 .55

47 0 1 1 2 3 3 1 3 2 4 8 3 2 5 5 2 0 45
(1) .(4 .24 .24 48 .71 .71 .24 .71 48 .95 1.90 .71 .48 1.19 1.19 .48 .00 10.71
(2) .00 .05 .05 .10 .15 .15 .05 .15 .10 .20 .40 .15 .10 .25 .25 .10 .00 2.27

8 12 1 3 8 4 1 0 5 12 11 8 13 7 11 12 8 8 0 112
(1) .24 .71 1.90 .95 .24 .00 1.19 2.86 2.62 1.90 3.10 1.67 2.62 2.86 1.90 1.90 .00 26.67
(2) .05 .15 40 .20 .05 .00 .25 .61 .55 40 .66 .35 .55 .61 .40 40 .00 5.65

13 18 3 2 2 0 9 1 15 28 11 25 12 to 9 9 5 2 0 134
(1) .71 48 48 .00 .24 3.57 6.67 2.62 5.95 2.86 2.38 2.14 2.14 1.19 .48 .00 31.90>

.-

(2) .15 .10 .10 .00 .09 .05 .76 1.41 .55 1.26 .61 .50 45 45 .25 .10 .00 6.76

[ 19 24 3 13 0 0 0 0 8 1 0 9 18 5 1 2 1 7 0 68
(1) .71 3.10 .00 .00 .00 .00 1.90 .24 .00 2.14 4.29 1.19 .24 48 .24 1.67 .00 16.19
(2) .15 .66 .00 .00 .00 .00 .40 .05 .00 45 .91 .25 .05 .10 .05 .35 .00 3.43

f CT 24 13 29 0 0 0 0 2 0 0 0 0 1 0 1 0 3 0 49( (1) 3.10 6.90 .00 .00 .00 .00 48 .00 .00 .00 .00 .24 .00 .24 .00 .71 .00 11.67
(2) .66 1.46 .00 .00 .00 .00 .10 .00 .00 .00 .00 .05 .00 .05 .00 .15 .00 2.47

ALL SPEEDS 20 48 13 6 4 5 31 45 25 49 52 27 2h 29 19 22 0 420
(1) 4.76 11.43 3.10 1.43 .95 1.19 7.38 10.71 5.95 11.67 12.38 6.43 5.95 6.V0 4.52 5.24 .00 100.00
(2) 1.01 2.42 .66 .30 .20 .25 1.56 2.27 1.26 2.4T 2.62 1.36 1.26 1.46 .96 1.11 .00 21.19

(1)*PERCEWT OF ALL 0000 OBSERv4T10NS FOR TH!s It'd
(2)sPERCENT OF ALL C000 OBSERVATIONS FOR THIS PERIOD

+
Co CALM (VIND SPEED LESS THAN OR E0 VAL TO .95 MPH)

(

44 of 48

F



(- _ . . - . . . _ . _ . _ _ - - - - . _ - . . .

-

[ TABLE 4A-2 (continued)

(

(

(

PILCRIM OC191*DEC91 MET CATA J0!NT FREQUENCY D15ftlBUTl0N (220 f00T TOWER)

220.0 fT WIND CA1A STABILITY CLASS 0 CLASS FREQUENCY (FERCENT) = 3.78

WIND DIRECT 10N FROM

TREED (MrN) N NNE NE ENE E ESE $E $$E $ BSW SW WSW W WW WW NNW VRBL TOTAL

CALM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
(1) .00 .00 .00 1.33 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.33
(2) .00 .00 .00 .05 .00 .00 .00 .00 00 .00 .00 .00 - 00 .00 .00 .00 .00 .05

C 7. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
(1) .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 00 00 1.33 .00 .00 1.33
ft) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .05 .00 .00 .05

47 0 0 0 0 0 0 0 1 0 0 0 0 1 2 2 0 0 6
(1) .00 .00 .00 .00 .00 .00 .00 1.33 .00 .00 .00 .00 1.33 2.67 2.67 .00 .00 8.00
(2) .00 .00 .00 .00 .00 .00 .00 .05 .00 .00 .00 .00 .05 .10 .10 .00 .00 .30

0 12 0 0 0 0 0 0 0 1 4 3 3 3 1 1 0 0 0 16
(1) .00 .00 .00 .00 00 .00 .00 1.33 5.33 4.00 4.00 4.00 1.33 1.33 .00 .00 .00 21.33
(2) .00 .00 00 .00 .00 .00 .00 .05 .20 .15 .15 .15 .05 .05 .00 .00 .00 .81

13 18 0 0 0 0 0 1 0 2 0 1 5 2 3 2 0 0 0 16
(1) .00 .00 .00 .00 .00 1.33 .00 2.67 .00 1.33 6.67 2.67 4.00 2.67 .00 .00 .00 21.33
(2) .00 .00 .00 .00 .00 .05 .00 .10 .00 .05 .25 .10 .15 .10 .00 .00 .00 .81

19 24 1 0 0 0 0 0 0 0 0 1 9 1 0 0 0 0 0 12
(1) 1.33 .00 .00 .00 .00 .00 .00 .00 .00 1.33 12.00 1.'43 .00 .00 .00 .00 .00 16.00
(2) .05 .00 .00 .00 .00 .00 .00 .00 .00 .05 45 .05 .00 .00 .00 .00 .00 .61

GT 24 17 4 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 23
(1) 22.67 5.33 .00 .00 .00 .00 .00 00 .00 .00 1.33 .00 .00 .00 1.33 .00 .00 30.67 *

(2) .86 .20 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .00 .00 .05 .00 .00 1.16

ALL $PEEDs 18 4 0 1 0 1 0 4 4 5 18 6 5 5 4 0 0 75(1) 24.00 5.33 .00 1.33 .00 1.33 .00 5.33 5.33 6.67 24.00 8.00 6.67 6.67 5.33 .00 .00 100.00
(2) .91 .20 .00 .05 .00 .05 .00 .20 .20 .25 .91 .30 .25 .25 .20 .00 .00 3.78

(1)= PERCENT OF ALL 0000 081ERVAfl0NS FOR THit PAGE .
(2) PERCENT OF ALL com) 065tRVA110NS FOR TH!$ PERIOD

+
C= CALM (WIND $ PEED LESS THAN OR EQUAL 10 .95 MPH)

[
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I
TABLE 4A-2 (continued) 1

1

I '

|

, PILCalM OC1910!C91 Mit DATA JOINT FRt0UtWCf O!STRIBUTION (220 f001 TOWER)

220.0 f f WIND CATA $fAalLITY CLAs$ ALL CLAS$ FE!OuthCY (PERCEWT) = 100.00

WIND DIRECTION IRCM

$ PIED (MPN) W kNE kE eke E tst $E $$F $ $$V $W VSW W VWW WV WWW VRBL 101AL

CALM 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2
'

(1) .00 .00 .05 .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 10
(2) .00 .00 .05 .05 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .10

'

C3 2 2 1 3 0 3 1 2 1 4 2 2 3 1 1 0 0 28
(1) .10 .10 .05 15 .00 .15 .05 .10 .05 .20 .10 .10 .15 .05 .05 .00 .00 1.41
(2) .10 .10 .05 .15 .00 .15 .05 .10 .05 .20 .10 .10 .15 .05 .05 .00 .00 1.41

: 47 8 8 6 7 7 5 9 12 4 9 16 9 14 16 21 8 0 159
(1) .40 .40 .30 .35 .35 .25 45 .61 .20 45 .81 .45 .71 .81 1.06 40 .00 8.02

; (2) .40 .40 .30 .35 .35 .25 45 .61 .20 .45 .81 45 .71 .81 1.06 40 .00 8.02

8 12 13 6 12 9 9 12 14 . 26 53 44 44 37 48 58 40 23 0 448;I (1) .66 .30 .61 .45 45 .61 .71 1.31 2.67 2.22 2.22 1.87 2.42 2.93 2.02 1.16 .00 22.60(2) .66 .30 .61 45 .45 .61 .71 1.31 2.67 2.22 2.22 1.87 2.42 2.93 2.02 1.16 .00 22.60

13 18 23 14 4 0 1 25 44 69 52 86 81 76 104 60 $1 26 0 716,m (1) 1.16 .71 .20 .00 .05 1.26 2.22 3.48 2.62 4.34 4.09 3.83 5.25 3.03 2.57 1.31 .00 36.13
; (2) 1.16 .7) .20 .00 .C5 1.26 2.22 3.48 2.62 4.34 4.09 3.83 5.25 3.03 2.57 1.31 .00 36.13
'

19 24 14 $$ 1 0 0 7 13 3 12 77 48 35 36 65 33 19 0 418(1) .71 2.77 .05 .00 .00 .35 .66 .15 .61 3.88 2.42 1.77 1.82 3.28 1.66 96 .00 21.09(2) .71 2.77 .05 .00 .00 .35 .M .15 .61 3.88 2.42 1.77 1.82 3.28 1.66 .96 .00 21.09

Cf 24 100 38 3 0 0 0 2 0 0 3 1 6 11 23 17 7 0 211(1) 5.05 1.92 .15 .00 .00 .00 .10 .00 .00 .15 .05 .30 .55 1.16 .86 .35 .00 10.65
, (2) 5.05 1.92 .15 .00 .00 .00 .10 .00 .00 .15 .05 .30 .55 1.16 .86 .35 .00 10.65

ALL $PttD$ 160 123 28 20 17 52 83 112 122 223 192 165 216 223 163 83 0 1902(1) 8.07 6.21 1.41 1.01 .86 2.62 4.19 5.65 6.16 11.25 9.69 8.32 10.90 11.25 8.22 4.19 .00 *00.00(2) 8.07 6.21 1.41 1.01 .86 2.62 4.19 5.65 6.16 11.25 9.69 8.32 10.90 11.25 8.22 4.19 .00 100.00

:I (1)= PERCENT OF ALL C000 OBSERVAf!Dkt TOR THl$ PAGE
(2)=PIRCINT OF ALL 0000 05 SERVAT 10h$ FOR THl$ PERICO

+
Ca CALM (WIND $Pl!D LESS THAN OR EQUAL TO .95 MPH)

il

4
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5. OLL-SULDOSLCALCULAllpN MANUALRLyl510NS

The PNPS Off-site Dose Calculation Manual (ODCM) was revised two times
during the time frame of July-December, 1991.

Revision 4 rent into effect in late September, 1991. The following
revisions were made:

Updated to reflect changes in station organization*

Revised all pages that contained equations and definitions to*

include machine generated scientific characters

Address required sampling of gardens identified during the*

annual garden census

Expanded the definition of " Lower Limit of Detection" in*
Appendix B.

I Revision 5 went into effect in late October, 1991. This revision
addresses monitor setpoints for the Steam Jet Air Ejector Monitor.

A complete copy of the revisions is included as Appendices A and B.

I
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PNPS-0DCHI Rev. 4

Changes to this document shall be reviewed by the Operations Review Committee

I and submitted to the Nuclear Regulatory Commission in the next Semlannual
Effluent Release Report. All such changes shall be recorded below.

'I
RECORD OF DOCUMENT CHANGES

I
REV. DATE DOCUMENT SECTION
NO. IDENTIFICATION OF CHANGE APPROVED AND PAGE

1

'

0 Original Submittal 6/10/83 All Sections

1 Update of TLD and Air Sampler 6/01/87 7.0/7-7 & 7-8,

Locations

| 2 Changes in response to NRC 7/15/88 All Sections
questions on PNPS ODCM
(TAC #63012). Changes in
response to technical review

' performed by BECo
Radiological Section.

3. Changes in response to NRC 7/12/89 Preliminary pages.
comments on PNPS ODCM 3.3, 4.2, 6.1, 7.0>

Rev. 2 (TAC #69867). (7-3 & 7-5), 8.1

I Correct typographical error A-3
in Table A-3. Incorporate
new TLD locations. Change
responsible division.

4. Update signature page to 9/27/91 Page i through vii;
reflect new responsible pages 13-15, 17-23| oram b tion. Update record 25-28, 30-32, 49, and
M 60s ' *nt ctniges . Renumber A-4; Appendix B.
E7n through vii to includei

I cr ;ffective page revisions.
' e, ui ;, ages containing
equaions and definitions to
include machine-generatedI scientific characters.
Address gardens identified
during 1990 garden census in

I Table 7.5 in ,,:ordance with

Technici.i G ' "1 cation 7.1.B.2.
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4.0 Calculations Methods

This section presents the calculational specifics required to demonstrate
compliance with each of the Technical Specifications for limiting
conditions for operation and operational objectives identified in Section

| 2 of this document.

The equations in this section are based on the equations and
calculational methods described in Reference 1, unless otherwise
specified. These equat4cns have, in some cases, been presented in a
slightly different form in an effort to simplify their use. The
subscripts used are "a" for age group, "j" for organ, "i" for

I radionuclide, "p" for pathway and "1" for location. Capital letters have
been used on the dose / dose rate, use factor, concentration, and dose
conversion factor abbreviations to designate pathways. "A" is for

I'
aquatic foods, "S" for shoreline deposits, "H" for swimming, "Y" for
yachting / boating, "N" for noble gas, "G" for ground plane deposition, "B"
for breathing / inhalation, "L" for leafy vegetation, "R" for root

crops /non-leafy vegetation, "H" for milk, and "C" for meat.

The descr_iptions of constants, variables, and parameters in this section
are also based on those described in Reference 1, unless otherwise

I specified. The descriptions have, in some cases, been modified to
describe the constant, variable, and parameter specific application in
the corresponding equation. In addition, some of the constants and
variables values have been revised to include more site specific values,I to include more technically correct inforgation, or to provide uniformity(e.g., Aj values always presented in hr- ). Values for parameters which
only have a single value will appear along with the definition. For

. I those parameters which can take on different values for different
' conditions, the appropriate value will appear in the referenced tables.

All numerical contants have been derived from the indicated base

I conversion factors and are represented in scientific notation to the
third significant digit.

4.1 Concentrations of Liquid Effluents

! The following equation shall be used to determine the discharge flow
rate such that concentrations of radioactive effluents released to
unrestricted areas do not exceed the concentration limits specified
in 10CFR20 Appendix B, Table II, Column 2:

CW + (C g / HPCj)DFR - w

where:

DFR - Maximum discharge release rate of liquid effluent,
(gal / min).

|I

'I

I
- 13 -
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;g CH - Flow rate of dilution water, (gal / min).
Cg - Concentration of nuclide i in the liquid waste;g w

discharge volume prior to any dilution as determined
by cu rent isotopic analysis for gamma ennitting

j nuclides and most recent results from pure beta
and alpha emitters, (pCi/ml).

|E MPCj - Maximum Permissible Concentration of each nuclide i
E fror10CFR20 Appendix B, Table II, Column 2, (pCi/ml).

4.2 Liauid Effluents Qpse Assessment Methodoloov

The following equations shall be used to estimate the annual dose
rates due to release of radioactive liquid effluents. All input

parameters (i.e. activity and volume) must be normalized to a 1 year'

release period. Modification of final results is necessary for
comparison to dose rate limits for periods different than one year.I For comparison to monthly limits and quarterly limits, results would
be scaled by 1/12 and 1/4, respectively. To determine the dose or
dose commitment for a desired period, multiply the annual dose rateI by the fraction of the year for the dose period desired. For
purposes of projecting resulting dose estimates for the subsequent
month, the releata rates and concentrations are assumed to be equal
to the previous month's release.

Pathways assuming internal deposition of radionuclides (i.e.,
ingestion) involve the use of a 50-year committed dose conversionI factor. This atire prospective dose will be assigned to the
individual for the year of intake (Reference 1). For pathways
involving extarnal radiation to the total body (i.e., shoreline
activity, swimming, boa'';i), the dose to all other organs is
assumed equal to th.' tor .e total body (Reference 1, Appendix E).

I Summation of the dose rates from the equations below should be
performed for all significant pathways.

4.2.1 Liquid Pathways Annual Dose Rates

4.2.1.1 Aquatic Food Ingestion (Fish, Shellfish)

fCAjp aijDA jp " UAap DFIa

where:

CAjp - CWjj Bjp e-l tih

CHjj - 1.00E12 Qj (Hj/V) e-l tji

I Above equations derived frnm Reference 1 equations 2
and A-3.

- 14 - A-9
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'4.2.1.2 Shoreline Deposits (Discharge Canal and Recreational
Area), ;

W1 E CSjj DFGjjDS jl - USala ',

|

where:

CSjj - 2.89 CWjj (1 - e-A t ) + ljlb'

CH ) - same as indicated in equation 4.2.1.1
Above equation derived from Ref. I equations
A-4 through A-7.

I
4.2.1.3 Swimming (White Horse Beach)

| DW ji - UHal I CWjj DFHjja
i

where:

CW - same as indicated in equation 4.2.1.1g

Above equations derived from Reference 14 equation
41 on page 151 .

4.2.1.4 Yachting / Boating (Cape Cod Bay)

DY - 0.50 UY
CH ) DFWg

where:

| CH = same as indicated ir. equation 4.2.1.1g

Above equati1ns derived from Reference 14 equationI 41 on pLge 151 .

4.2.2 Definitions:

Bin is the equilibrium bicaccumulation factor for
rallionuclide i, in aquatic foods pathway p, expressed as theI concentration in biota (pC1/kg), divided by the concentration
in waCi/ liter) from Table A-1, (liters /kg);

| is the concentration of radionulcide i in pathway p of
CAjStic foods, (pCi/kg);aqu

I CSjj is the effective surface concgntration of radionuclide iin sediments at location 1, (pCi/m );

I
- 15 -
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USal is the use factor (amount of time) an individual in age
group a, engages in shoreline activities at location 1, from
Table E-5 for maximum individual, Table E-4 for average
individual, (hr/yr);

I is the use factor (amount of time) an individual in age
UWal
group a, engages in swimming at location 1, from Table E-5
for maximum individual, Table E-4 for average individual,I (hr/yr); -

1

is the ese factor (amount of time) an individual in age
UYalI group a, engages in yachting / boating at location 1, from
Table E-5 for maximum individual, Table E-4 for average
individual, (hr/yr);

V is the total annual discharge rate of liquid effluent +
condensor cooling / dilution water, (liters /yr);

H is the shoreline width factor for location 1, from Table
A 3 (dimensionless);

h ij)theradioactivedecayconstantofradionuclidei,13
(hr ;

I 0.50 is a scaling factor for yachting / boating assuming that
doses received while on the surface of the water are 1/2 of
doses received while immersed in water from Reference 14,
(dimensionless);

2.89isthefactortoconvertfortransfprofnuclidesfrom
water to sediment, equal to 100 liters /m -day from Reference

| 16 multiplied by 1 day /24 hr and by in 2 (to convert
reciprocalAjtohalfl{fe),ascalcuatedinReference1
equation A-5, (liter /m'-br);

1.00E12 is the factor to convert from Ci to pCi, (pCi/Ci);

4.3 Gaseous Effluents Dose Assessment Methodoloav

The following equations shall be used to estimate the annual dose
rates due to release of radioactive gaseous effluents. All input

I parameters (ie, activity and volume) must be normalized to a 1 year
release period. Modification of final results is necessary for
comparison to dose rate limits for periods different than one year.
for comparison to monthly limits and quarterly limits, results wouldI be scaled by 1/12 and 1/4, respectively. To determine the dose or
dose commitment for a desired period multiply the annual dose rate
by the fraction of the year for the dose period desired.

'

I ~"-
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Pathways assuming internal deposition of radionuclides (i.e.,
'

inhalation, ingestion) involve the use of a 50-year committed dose
conversion factor. This entire prospective dose will be assigned to

,

the individual for the year of intake (Reference 1). For pathways

;| involving external radiation to the total body (i.e., noble gas
total body dose, ground plane deposition), the dose to all other
organs is assumed equal to that for the total body (Reference 1,
Appendix E).

Summation of the doses rates from the equations below should be
performed for all significant pathways and all release points from

I which significant radioactive effluent releases have occurred (i.e.,
Main Stack and Reactor Building Exhaust Vens).

4.3.1 Gaseous Pathways Annual Dose Rates from Noble Gases

l 4.3.1.1 Gamma Air Case

DNy - I Cjy DFNjy
i'

| where:

Cjy - 3.17E4 [X/Q]y Qj;

Above equations derived from Ref.1 equations 6, 7,
B-1, B-2, B-4, and B-5, as well as References 3 and
4.

4.3.1.2 Beta Air Dose

i DNg - Z Cjg DFNjg
i

,

where:

Cgg - 3.17E4 [X/Q]c 01

|I Above equations derived from Ref.1 equations 7, B-4,
! and B-5.

4.3.1.3 Total Body Dose

| DNTB - S E Cjy DFNiTB
i

where:

: Cjy - Same as indicated in equation 4.3.1.1.
! |

Above equations derived from Ref.1 equations 8,10,
B-1, B-2, B-4, B-5, B-6, and B-8, as well as
References 3 and 4. !

|

- 18 - A-12
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4.3.1.4 Skin Dose
;I

DNS- [ Cjg DFNjg + 1.11 S DNy
i

LE
.

E where:

n , DNy - same as indicated above in equations
'

Cj&.1.2 and 4.3.1.1, respectivcly.4.

Above equations derived from Ref.1 equations 6, 7,
9, 11, B-1, B-2, B-4, B-7, and B-9, as well as
References 3 and 4.

'| 4.3.2 Gaseous Pathways Annual Dose Rates from Iodine 131 and 133,
a Particulates with a Half-life Greater than 8 Days, and

Tritium.

PNPS Technical Specifications do not consider doses f om C-14
i and I-135 for compliance. However, equations for these

radionuclides are included in this section for completeness.

4.3.2.1 Ground Plane Deposition

DGj - S Z CGj DFGjj
i

where:

CGj - 1.00E12 [D/Q) Qj (1 - e-l t ) + Ajib

Above equations derived from Ref. 1 equations 12,
C-1, and C-2.

4.3.2.2 Breathing / Inhalation

a a I CBj DFBaijDB j - UB
i

where:

CBj - 3.17E4 [x/Q)c 01 for H-3, C-14

CBj _ = 3.17E4 [X/Q]d Oi for particulates with
>8d and I-131,

Ty,133, end I-135.I-

Above equations derived from Ref.1 equations 13,
C-3, and C-4.

-

- I9 -
A-13
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4.3.2.3 Leafy Vegetation Ingestion

DL j - UL Il Z CLj DFlaija a
i

where:

CLj lated below. leafy vegetation concentration as
'

cricu

'

E Above equation derived from Ref.1 equations 14
g and C-13.;

!

where:

CHj, CLj, CPj, CRj - 1.19E7 Qj [X/Q)c + H for H - 3
i

XCHj, CLj, CPj, CRj - 2.18E7 p Qj L /Q]c for C - 14
.

CHj, CLj, CPj, CRj - 5.71E7 [D/Q) Qj *
,

tI I (1 - e-AEi e)
; +

._ Y XEiy

Bjy (1 - e-A t ) ~ for I-131,ib
e-A tlh I-133, and

; P Aj __ I-135 '

CHj, CLj, CPj, CRj - 1.14E8 [D/Q] Qj *

t7 (1 - e-AEi e)p
+

__ Y XEiy

Bjy (1 - e-A t ) ~lb
e-l tih for particulates

P Aj __ with Ty,> 8 days

I Above equations derived from Ref. 1 equations C-5
through C-9,

(

!
- 20 ~ A-14 !
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[ 4.3.2.4 Root Crop Non-Leafy Vegetation Ingestion

DR j - UR fr I CRj DFlaija a
i

where:

CRj - root crop concentration as calculated

I
in 4.3.2.3.

Above equations derived from Ref. 1 equations 14
and C-13.

4.3.2.5 Milk Ingestion

DM j - UMafCMgDFIaija

where:

CMj - Fim CFj Qf e-A tif

CFj - f f CPj + (CHj(1-f )) + CHj f (1-f )p3 p p 3

CPj,CHj - concentration in pasture grass and

I harvested / stored feed as calculated in
equation 4.3.2.3.

Above equations derived from Ref. 1 equations 14,I C-10, C-11, and C-13

4.3.2.6 Heat Ingestion

DC j - UCafCCjDFIaija

where:

I CCj - Fjf CFj Qf e-A tis

I CFj - concentration in forage as calculated in
equation 4.3.2.5

I Above equations derived from Ref.1 equations 14,
C-12, and C-13

I

I

I
- -
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4.3.3 Definitions

Bjy - is the concentration factor for uptake of radionuclide
i, from soil in the edible portions of crops, in pCi/kg (wet
weight) per pCi/kg dry soil, from Table E-1, (kg/kg);

is the effective semi-infinite cloud concentration of
Cjgle gas i, for the purpose of calculating beta air dose,nob|

I (pCi/m );3
__

Cgy - is the effective finite cloud concentration of noble
3gas i for the purpose of calculating gamma air dose, (pCi/m );

- is the ground-leyel airborne concentration of
CB)ionuclide i, (pC1/m );rad 3

q

CCi - is the concentration of radionuclide i in meat,
.

(pCi/kg);

- is the concentration of radionuclide i on forage,CF
(pbi/kg);

5-isjhegroundplaneconcentrationofradionuclidei,CG
^ (pCi-br/m -yr);

Cilj - is the concentration of radionuclide i on
harvested / stored feed, (pCi/kg);

CHg - is the concentration of radionuclide i in milk,
(pC1/ liter);

j CLi - is the concentration of radionuclide i in leafy
:g vegetables, (pCi/kg);

CPj - is the concentration of radionuclide i on pasture
grass, (pCi/kg);

is the concentration of radionuclide i in rootCRj
/non-leafy vegetables, (pCi/kg);crops

:J
n

DBai - is the total annual dose rate from breathing /
inh 11ation to organ j, of an individual in age group a,

. | (mrem /yr);

is t
DCgrganj;hetotalannualdoseratefromingestionofmeata
to of an individual in age group a, (mrem /yr);

DF8ali - is the inhalation 50-year committed dose conversion
3 factor for organ j, of individuals in age group a, from4

g adionuclide 1, from Tables E-7 through E-10, (mrem /pCi);

'
DFGjj - is the open field ground plane dose conversion factor
for Organ j, from radionuclide i, from Table E-6, (mrem

4-m /pCi-br);

- 22 - A-16
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DFIaii - is the ingestion 50-year committed dose conversion
factof for organ j, for individuals in age group a, fromI radionuclide i, organ j, from Table E-11 through E-14
(mrem /pCi); j

DFN - is the beta skin dose conversion factor for a
sem -infinite cloud of noble gas i, which includes the 1

!attenuation gy the outer " dead" layer of skin, from TableB-1, (mrem-m /pCi-yr)

DFNiTB - is the total body dose conversion factor for a
noble gas i, which includes the

semi-infinite cloud o{ of tissue, from Table B-1,I attenuag/pCi-yr);
!ion of 5 g/cm

(mrem-m

I DFNjgin{initecloudofnoblegas1,fromTableB-1,
is the beta air dose conversion factor from a

semi-
(mrad-m /pCi-yr);

DFN - is the gamma air dose conversion factor from a
semlinjinitecloudofnoblegas1,fromTableB-1,
(mrad-m /pCi-yr);

DGj - is the total annual dose rate to organ j from direct
exposure to the contaminated ground plane from all

_

radionuclides, (mrem /yr);

DLai - is the total annual dose rate from ingestion of leafy
vegetables to the organ j, of an individual in age group a,I (mrem /yr);

DH - is the total annual dose rate from ingestion of milk

| to khe organ j, of an individual in age group a, (mrem /yr);a

DN - is the total annual skin dose rate due to immersion in
a inite cloud of noble gases, (mrem /yr);

DNTS - is the annual total body dose rate due to immersion in
a finite cloud of noble gases, (mrem /yr);

is the annual beta air dose rate to a semi-infiniteDN
clbudofnoblegases,(mrad /yr);

DN - is the annual gamma air dose rate due to a finite
cl3udofnoblegases,(mrad /yr);

croh or nonhe total annual dose rate from ingestion of rootleafy vegetables to the organ j, of an individual
DR is ta

in age group a, (mrem /yr);

[D/Q] - is the deposition rate considering depletion )

at the rgceptor location in question, from Table !
5-1, (m- );

I
- 23 - A-17
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te - is the time period that crops are exposed to
radionuclide deposition during the growing season, from Table
E-15, (hr);

t - is the average transport time of the activity from the
f ed into the milk and to the receptor from Table E-15, (hr);

th - is the holdup time that represents the time intervalI between b rnst and consumption of the food, from Table E-15
(hr);

~

t is the average time for radionuclides to pass from feed
~ through meat to the consuming individual, (hr; assumed to be

480 hr - 20 days);

UBa - is the annual breathing rate, for individuals in the
for maximum individual. Table E-4

agegroupa,fromTableE-g/yr);for average individual, (m

UCa - is the annual intake of meat, for individuals in age-

group a, from Table E-5 for maximum individual, Table E-4 for:

average individual, (kg/yr);

ULa - is the annual intake of leafy vegetables, for
: individuals in the age group a, from Table E-5 for maximum

individual, Table E-4 for average individual, (kg/yr);

13 UHa - is the annual intake of milk, for individuals in the
'3 age group a, from Table E-5 for maximum individual, Table E-4

for average individual, (liter /yr);

i| URa - is the annual intake of root crops /non-leafy
vegetables, for individuals in the age group a, from Table4

E-5 for maximum individual, Table E-4 for average individual,
(kg/yr);

(y - {s the agricultural productivity / yield, from Table E-15,Y,

kg/m , wet weight);

[x/Q3c - is the appropriate value of undepleted atmospheric
dispersion factor used to estimate ground level airborne

. concentration of gaseous, (i.e., non- articulate)
'

radionuclides, from Table 5-1, (sec/m );

:E [x/Old - is the appropriate value of the average gaseous
45 dispersion factor corrected for depigtion of particulates andradiciodines, from Table 5-1, (sec/m );

- [X/Q]y - is the appropriate value of gamma atmospheric
' dispersion factor used to estimate ground level gamma dose

rate from an elevated or ground level plumg)as calculated inReferences 3 and 4, from Table 5-1, (sec/m ;;

il
- 25 - A-18 |
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(rjstheradioactivedeca)constantofradionuclidei,A -

);

AEi - is the effectl !

ifromcrops,inbryeremovalrateconstantforiidionuclide, where Ari "11 +A, 11 b thew JI radioactive decay constant, and X is the removal rate
cons {antforphysicallossbyweat$ering w - 0.0021 hr-I, )A
(hr- );

1.11 - is tTe average ratio of the tissue to air energy
absorption coefficients, (mrem / mrad);

3.17E4 is equal to 1.00E12 pCi/Ci divided by 3.15E7 sec/yr,
(pCi-yr/Ci-Sec)

| 1.19E7 - is equal to 1.00E12 pCi/Ci divided by 3.15E7 sec/yr ;

and multiplied by 1.00E3 g/kg and by 0.5 g H-3 in plant water
per g H-3 in atmospheric water from Reference 23

I (dimensionless) and by 0.75 g water per g plant
(dimensionless), as calculated in Reference 1 equation C-9,
(pCi-yr-g/Ci-sec-kg);

2.18E7 - is equal to 1.00E12 pCi/Ci divided by 3.15E7 sec/yr
and multipled by 1.00E3 g/kg and by 0.11 g Carbon /g plant

3 ofmass from References 24 and 25 divided by 0.16 g Carbon /m

I air,ascgiculatedinReference1equationC-8,(pCi-yr-m /Ci-sec-kg):

5.71E7 - is the conversion factor to torrect for activity,I time units, and elemental forms of radiolodines, equal to the
particulate radionuclide conversion factor 1.14E8 multiplied 4

by an elemental iodine fraction of 0.5 from Reference 26,
I (pCi-yr/Ci-hr);

1.14E8 - is the conversion factor to correct activity units

I and time units for particulate radionuclides, equal to
1.00E12 pCi/C1 multiplied by 1 yr/8760 hr (pC1-yr/Ci-hr);

1.00E12 - is the conversion factor to correct for activity :I unit:, (pCi/Ci),

1

.

|

I

I
I
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4.4 Total Dose to a Member of the Public

The purpose of this section is to describe the method used to calculate
the cumulative dose contributions from liquid and gaseous effluents in
accordance with PNPS Technical Specifications for total dose. This
method can also be used to demonstrate compliance with the Environmental
Protection Agency (EPA) 40CFR190, " Environmental Standards for the
Uranium Fuel Cycle".

Compliance with the PNPS' Technical Specifications dose objectives for the
maximum individual demonstrates compliance with the EPA limits to any

3 member of the public, since the design dose objectives from 10CFR50'

'E Appendix I are much lower than the 40CFR190 dose limits to the general
public. With the operational objectives in PNPS Technical Specifications
sections 7.2. A, 7.3. A and 7.4. A being exceeded by a factor of two, a
special analysis must be performed. The purpose of this special analasis
is to demonstrate if the total dose to any member of the public (real'

individual) from all uranium fuel cycle sources (including all real

I pathways and direct radiation) is limited to less than or equal to 25
mrem per year to the total body or any organ except for the thyroid which
is limited to 75 mrem per year.

If required, the total dose to a member of the public will be calculated
for all significant effluent release points for all real pathways
including direct radiation. Only effluent releases from PNPS (Pilgrim

, | Station) need to be considered since no other nuclear fuel cycle
facilities exist within a 50 mile radius. The calculations will be basedi

on the equations contained in this section, with the exception that the
usage factors and other site specific parameters will be modified usingI more re.'.'istic assumptions, where appropriate.

The direct radiation component from the facility can be determined byI using environmental TLD results. These results will be corrected for
na "ral background and for actual occupancy time of the recreational
areas accessible to the general public at the location of maximum direct

I radi ation. It is recognized that by including the results from the
environmental TLDs into the sum of total dose component, the direct
radiation dose may be overestimated. The TLD measurements may include
the exposure from noble gases, ground plane deposition, and shoreline
deposition, which have already been included in the summation of the
significant dose pathways to the general public. However, this
conservative method can be used, if required, as well as any other methodI for estimating the direct radiation dose from contained r&dioactive
sources within the facility. The methodology used to incorporate the
d? rect radiation component into total dose estimates will be outlined
whenever total doses are reported.

Therefore, the total dose will be determined based on the most realistic
g site specific data and parameters to assess the real dose to any member

,

3 of the general public.
4

I
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5.0 Receptor locations. Hydroloav. and Meteoroloav

The purpose of this section is to identify those receptor locations which
represent critical pathway locations and the methods used to estimate
dilution and dispersion factors for these locations. ,

I 1

For the dose calculations from liquid effluents, the maximum individual i

is assumed to: 1) ingest fish and shellfish from the discharge canal,
2) receive direct radiation from shoreline deposits at both the discha geI canal and PNPS shorelinr recreational area, and 3) receive external !

4

radiation while swimming at White Horse Beach as well as while boating on
the Cape Cod Bay. The doses are calculated for the various age groups
(i.e., infant, child, teenager and adult), as well as for the various
organs, (i.e., bone, liver, thyroid, kidney, lung, gastrointestinal
tract / lower large intestine, skin, and total body). The maximum total
body and organ doses are selected from the totals of the various age
group and organ doses calculated as described above.

For liquid effluent pathways, Table A-3 lists the conservative values forI the mixing ratio and shore width factor for the various aquatic receptor
locations.

For the dose calculations for gaseous effluents, the maximum individual
is assumed to reside at the receptor location that provides the highest
dose from the dose contributions from all gaseous release points where

I significant releases have occurred. The locations selected in Table 5-1
are the site boundary, a garden at the site boundary, and the nearest
milk animal at the Plimoth Plantation. The dose calculations are
perf<rmed for each release point and totalled for the following doseI pathways; l) noble gas innersion, 2) ground plane deposition, 3)
inhalation, and 4) ingestions of leafy vegetable, root crcps/non-leafy
vegetables, milk, and meat. The doses are also calculated for the
various age groups and for the various organs as described for liquid
effluents. The maximum total body, skin, and organ doses are selected
from the totals of the various age group and organ doses calculated as
descrit J above.

In order to estimate atmospheric dispersion and deposition factors for
each of these locations, a computer code supplied by the Yankee AtomicI Electric Company was used. The code, AE0LUS (Reference 3) was used to
calculate quarterly average values of dispersion and deposition factors.

| Meteorological data for a three year period, January 1,1977 to December
31, 1979, were used for these analyses. The most conservative quarterly
average values of ground level average atmospheric dispersion factor

ground level average atmospheric dispersionI before depletion [x/Qlc[,X/Q]d, average gamma dilution factor [X/Qly, andfactor after depletion
average deposition rate [D/QI for the three year period were chosen for
each of the critical receptor locations.

I
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TABLE 5-1
CRITICAL RECEPT 0R LOCATIONS AND ATMOSPHERIC DISPERSION FACTORS

Atmospheric Discersion Factor

1) Reactor 8uilding Vent
2) Main Stack

Technical Soecification Section [X/Q)c [X/Q]d [X/Q)y [D/Q]

3 3 3 2(sec/m ) (sec/m ) (set /m ) (1/m )

3.8.D Gaseous Effluent Dose Rate

Site Boundary (I) 1) 7.40E-06 7.04E-06 4.69E-06 5.22E-08
,

2) 4.69E-07 4.69E-07 1.68E-06 2.92E-09

Nearest Garden (2) 1) 7.40E-06 7.04E-06 4.69E-06 5.22E-08
2) 4.69E-07 4.69E-07 1.68E-06 2.92E-09

Nearest Milk Animal (3) 1) 4.29E-07 4.21E-07 1.70E-07 7.93E-10
2) 3.73E-08 3.70E-08 3.22E-08 2.46E-10

3.8.F Gaseous Effluent Treatment

Site 8oundary(I) 1) 7.40E-06 N/A 4.69E-06 N/A
'

2) 4.69E-07 N/A 1.68E-06 N/A

7.4 Dose - Iodine-131,
Iodine-133, Radioactive

I Materials in Particulate
Form, acd Tritium

Site Boundary (I) 1) 7.40E-06 7.04E-06 N/A 5.22E-08I 2) 4.69E-07 4.69E-07 N/A 2.92E-09

Nearest Garden (2) 1) 7.40E-06 7.04E-06 N/A 5.22E-08
2) 4.69E-07 4.69E-07 N/A 2.92E-09

Nearest Milk Animal (3) 1) 4.29E-07 4.21E-07 N/A 7.93E-10
2) 3.73E-08 3.70E-08 N/A 2.46E-10

P

I
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TABLE 5-1 (Continued)
CRITICAL RECEPT 0R LOCATIONS AND ATHOSPHERIC DISPERSION FACTORS

Atmosoberic Discersion Factor
1) Reactor Building Vent
2) Main Stack

Technical Soecification SectTbn [x/Q]c [X/0]d [x/0]y [U/03

3 3 3 2(sec/m ) (sec/m ) (sec/m ) (1/m )

,

7.5 Total Dose

Site Boundary (I} 1) 7.40E-06 7.04E-06 4.69E-06 5.22E-08
2) 4.69E-07 4.69E-07 1.68E-06 2.92E-09

Nearest Garden (2) 1) 7.40E-06 7.04E-06 4.69E-06 5.22E-08
2) 4.69E-07 4.69E-07 1.68E-06 2.92E-09

Nearest Milk Animal (3) 1) 4.29E-07 4.21E-07 1.70E-07 7.93E-10
2) 3.73E-08 3.70E-08 3.22E-08 2.46E-10

I
NOTES:

(1) " Site Boundary" means the location at or beyond the boundary
of the restricted area with the highest calculated dispersion
and/or deposition factor.

I (2) " Nearest Garden" is considered to be the same as the site
boundary due to the abundance of small gardens near Pilgrim )
Station.

| (3) " Nearest Milk Animal" is presently considered to be at the j
Plimoth Plantation, 2.2 miles west of Pilgim Station. j

!

!
!

|I

I
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6.0 MONITOR SETPOINTS

6.1 Liquid Effluent Monitor

The setpoint for the liquid effluent & monitor (see Section 3.2.3) is
established as follows:'

,
1) Prior to a liquid batch release, the waste discharge tank is

recirculated for at least 60 minutes and a sample is taken.

2) The liquid effluent sample is analyzed (see Section 3.3) to
determine the concentrations of each detectable isotope in

_

pCi/ml. (See Appendix B for the definitions of lower limit of
detection.)

; 3) The efficiency (in counts /sec per pC1/ml) of the liquid
discharge monitor is calculated based on prior release

.

experience.

'I: 4) The setpoint for the liquid effluent monitor is calculated as
follows:

[ a) Monitor setpoint based on activity concentration

:n c. CF

J' f

Where:

) c - the setpoint of the radioactivity monitor measuring the
radiocativity concentration in the effluent line prior to<

; dilution and subsequent release; the setpoint, which is
E proportional to the volumetric flow of the effluent line

:E and inversely proportional to the volumetric flow of the
dilution stream plus the effluent stream, represents a
value, which if exceeded, would result in concentrations

'| exceeding the limits of 10 CFR 20 in the unrestricted area,
(pCi/ml);

I C - the effluent concentration limit implementing
10 CFR 20 for the site (pCi/ml);

; Where:

C IC j +i I(C j/MPCg)w w ,

i i

!

C concentration of nuclide i in the liquid waste I
dNchargevolumepriortoanydilutionasdeterminedby i
current isotopic analysis for gamma emitting nuclides and iI most recent results from pure beta emitters as specified in
Table 4.11-2 of PNPS Effluent Controls. (pCi/ml);
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TABLE 7-5
f E1L1R74 NUCLEAR P0HER STATf0N

TERRES lAL AND AOUATIC SAMPLING
LOCATIONS

Samplina location (Desianation) Distance and Direction from Reactor

TERRESTRIAL

Cranberries
_

Manomet Pt. Bog * (MR) 2.4 Hiles SE
Bartlett Rd. Bog * (BT) 2.7 Miles SSE
Pine St. Bog Control * (PS) 16 Miles HNH

foraae

Plymouth County Farm * (CF) 3.5 Hiles H
Davis Farm (DF) 3.1 Hiles S
Whitman Farm Control * (HF) 20 Miles HNH

Hilk

Plymouth County Farm * (CF) 3.5 Hiles H
Whitman Farm Control * (HF) 20 Miles HNH

Surface Water

Discharge Canal * (DIS) 0.13 Hiles N !
Bartlett Pond * (BP) 1.7 Miles SE 1

Powder Point Control * (PP) 7.9 Miles NNH

Veaetation

Plymouth County Farm * (CF) 3.5 Hiles H
Bridgewater Farm Cont.* (BF) 20 Miles H

Additional samples of vegetables / vegetation will be collected each year
at or near selected gardens identified during the most recent land use
census. The locations of these selected gardens are listed in the
station procedure describing crop sampling.

* Indicates sampling locations required by PNPS Technical Specifications

- 49 -
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TABLE B-1

DOSE FACTORS FOR EXPOSURE TO A SEMI-INFINITE CLOUD OF NOBLE GASES *
E

S-air (DFNjg) S-skin (DFNjs) y-air (DFNjy) y-body (DFhiT8)
3 3 3Nuclide mrad-m !pCi-vr{ 3mrem-m /DCi-vr arAd-m /DCi-vr mrem-m /oCi-vr

Kr-83m 2.88E-04 1.93E-05 7.56E-08---

_

( Kr-85m 1.97E-03 1.46E-03 1.23E-03 1.17E-03

. Kr-85 1.95E-03 1.34E-03 1.72E-05 1.61E-05

Kr-87 1.03E-02 9.73E-03 6.17E-03 5.92E-03

Kr-88 2.93E-03 2.37E-03 1.52E-02 1.47E-02{
Kr-89 1.06E-02 1.01E-02 1.73E-02 1.66E-02

.{ Kr-90 7.83E-03 7.29E-03 1.63E-02 1.56E-02

Xe-131m 1.11E-03 4.76E-04 1.56E-04 9.15E-05

Xe-133m 1.48E-03 9.94E-04 3.27E-04 2.51E-04

Xe-133 1.05E-03 3.06E-04 3.53E-04 2.94E-04

Xe-135m 7.39E-04 7.11E-04 3.36E-03 3.12E-03
~

Xe-135 2.46E-03 1.86E-03 1.92E-03 1.81E-03-

Xe-137 1.27E-02 1.22E-02 1.51E-03 1.42E-03-

- Xe-138 4.75E-03 4.13E-03 9.21E-03 8.83E-03
- Ar-41 3.28E-03 2.69E-03 9.30E-03 8.84E-03
-

*
_ Data presented in this table are from Reference 1.
-

[

[

[-
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APPENDIX B
1

! Definition of Lower Limit of Detection

For purposes of analyzing effluents and environmental samples for
radioactivity, the lower limit of detection (LLD) is defined as the
smallest concentration of radioactive material in a sample that will yield
a net count, above system oo % .aund, that will be detected with 957.
probability, with only 5% probability of falsely concluding that a blank
observation represents a "real" signal.

It should be recognized that the listed LLD is defined as an a oriori
(before the fact) limit representing the capability of the measurement
system or analytical process, and not as an a costeriori (after the fact)
limit for a particular measurement. Analyses should be performed in such
a manner that the stated LLDs will be achieved under routine conditions.
Usually, samples are counted for a period of time sufficient to ensure
that the listed LLDs, basert on normal analytical and counting parameters,
are achieved.

Printouts of analytical results typically list the a costedori minimum
detectable concentra' ion (MDC) which was actually achieved on a particular
measurement. In those cases where a given sample MnC is less than or
equal to the listed a oriori_ LLD, the required LLD has been achieved.
Occasionally background fluctuations, unavoidable small sample sizes, the
presence of interfering radionuclides, or other uncontrollable
circumstances may result in the MDC for a particular measurement notmeeting the listed LLD. In such cases, the contributing factors shall be
identified and described in the Semiannual Radioactive Effluent and Haste
Disposal Report (for ef fluents) or the Annual Radiological Environmental
Monitoring Report (for environmental samples).

The value of the counting standard deviation (sb) used in the calculation
of the LLD for a particular measuremen' system should be based on the
actual observed standard deviation of the background counting rate or of
the counting rate of an appropriate blank sample, rather than on an
unverified, theoretically-predicted variance. One acceptable method forderiving sb is as follows:

sb = [B/T]X
Where:

sb - is the standard deviation of the background counting rate or of
the counting rate of an appropriate blank sample (counts / minute);

B - is the background counting rate or counting rate of an
appropriate blank sample (counts / minute); (

T - is the counting time interval for sample analysis (minutes).

B-1
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Lower limit of Detectiqn For Effluent Samolei

For a particular measurement system or analytical process which may
include radiochemical separation used to analyze effluent samples, the

-

lower limit of detection is calculated as follows:_

[ LLDj 4.66 sb + (E V 2.22E6 Y e"\ t)- i
_

Where:

-

LLDi - is the a oriori lower limit of detection for radionuclide i,(pCi/mi or pCi/g);

4.66 - is the combined numerical constant corresponding to 95%
probability of detection, with 5% probability of falsely identifyingbackground as a "real" signal;

sb - is the standard deviation of the background counting rate or of
the counting rate of an appropriate blank sample, (counts / minute);

E - is the counting efficiency, (counts / disintegration);

V - is the sample size, (milliliters or grams);

2.22E6 - is the conversion factor for disintegrations / minute per pCi;<

Y - is the fractional radiochemical yield, when applicable;
11 - is the radioactive decay constant for radionuclide i, (hr-l)-

t - is the elapsed time between the midpoint of sample collection andtime of counting, (hr).

Typical values of E, V, Y, and t used for normal effluent sample analyses
should be used in this calculation.

B-2
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Lower limit of Detection For Environmental Samples

for a particular measurement system or analytical process which may
include radiochemical separation used to analyze effluent samples, the( lower limit of detection is calculated as follows:

[ LLDj - 4.66 sb + (E V 2.22 Y e-l t)i

Where:

LLDi - is the a oriori lower limit of detection for radionuclide i,
(pCi/ liter, pCi/m , or pCi/kg);o

4.66 - is the combined numerical constant corresponding to 95%
probability of detection, with 5% probability of falsely identifying,

background as a "real" signal;

sb - is the standard deviation of the background counting rate or of
the counting rate of an appropriate blank sample, (counts / minute);

( E - is the counting efficiency, (counts / disintegration);

V - is the sample size, (liters, cubic meters, or kilograms);

2.22 - is the conversion factor for disintegrations / minute per pCi;
/

Y - is the fractional radiochemical yield, when applicable;

3 - is the radioactive decay constant for radionuclide i, (hr-l);1

t - is the elapsed time between environmental sample collection or
end of the sample collection period, and time of ccuating, (hr).

Typical values of E, V, Y, and t used for normal effluent sample analyses
should be used in this calculation.

)
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Changes to this document shall be reviewed by the Operations Review Committee
and submitted to the Nuclear Regulatory Commission in the next Semiannual
Effluent Release Report. All such changes shall be recorded below,

i

BICORD OF DOCUMENT CHANGES
,

REV. DATE DOCUMENT SECTION,

: NO. IDENTIFICATION OF CHANGE APPROVED AND PAGE

i

0 Original Submittal 6/10/83 All Sections

1 Update of TLD and Air Sampler 6/01/87 7.0/7-7 & 7-8;

j Locations
.

2 Changes in response to NRC 7/15/88 All Sections
4 questions on PNPS ODCH

(TAC #63012). Cnanges in
response to technical review.

performed by BECo
Radiological Section.

3. Changes in response to NRC 7/12/89 Preliminary pages,
comments on PNPS ODCM 3.3, 4.2, 6.1, 7.0
Rev. 2 (TAC #69867). (7-3 & 7-5), 8.1,
Correct typographical error A-3;

in Table A-3. Incorporate
; new TLD locations. Change

responsible division,

4. Update signature page to 9/27/91 Page i through vii;
,

: reflect new responsible pages 13-15, 17-23
! organization. Update record 25-28, 30-32, 49, and

of document changes. Renumber A-4; Appendix B.
pages iii through vil to include-

list of effective page revisions.
Revise pages containing
equations and definitions to
include machine-generated,

scientific characters.
Address gardens identified+

during 1990 garden census in-

Table 7-5 in accordance with
Technical Specification 7.1.B.2.
Expand definition of Lower Limit

.

of detection in Appendix B.
,

5. Add Steam Jet Air Ejector Monitor 10/30/91 Pages i, ii, iii, v,
to section addressing monitor 34a

; setpoints.

i

1

;
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6.3 Steam Jet Air Ejector Honitor

The steam jet air ejector (SJAE) monitor is used to measure the
release rate of noble gases in main condenser offgas prior to its

] further treatment and release from the main stack. This monitor's
j primary function is to provide alarm and isolation of this process

flow stream in the event of excessively high release rates of noble
gases from the condenser and recombiner. The maximum allowable
release rate of noble gases in the SJAE offgas is 500,000 pCi/sec,
as established in Technical Specification 3.8.G. For conservatism,
the Hi-Hi alarm is set at 75% of this limit, or 375,000 pCi/sec.

Since this gaseous stream undergoes further processing downstream of
the SJAE monitor and is ultimately released via the main stack and
monitored by the main stack gaseous effluent monitor, the SJAE
monitor does not strictly qualify as a primary effluent monitor.
Therefore, it is not normally recognized as such. However, the
methodology for establishment of alarm setpoints is included in this

I section for completeness. These setpoints are established as
follows:

1) A grab sample of the SJAE offgas is collected. The SJAEI monitor reading (mR/hr) is recorded in conjunction with this
sampl e.

2) Isotopic analyses are performed on the offgas sample and the
total noble gas concentration (pCi/cc) is coupled with the
flow rate (CFM) to calculate the SJAE release rate (pCi/sec).

3) The release rate (pCi/sec) is divided by the monitor reading
(mR/hr) to determine the SJAE monitor conversion factor
(pCi/sec/mR/hr).

4) The Hi-Hi alarm setpoint (mR/hr) is determined by dividing
the maximum tolerable release rate of 375,000 pCi/sec by the| SJAE monitor conversion factor (pCi/sec/mR/hr).

5) The Hi alarm setpoint is set at 50% of the corresponding
Hi-Hi alarm setpoint.

Grab samples of the SJAE offgas are collected: 1) at least once
every 31 days; or, 2) if the gross radioactivity release rate
increases by 50% or more over the previous day (after factcring out
changes in reactor thermal power level). Upon collection of these
grab samples,.new values are established for the total noble gas
concentration, SJAE monitor conversion factor, and alarm setpoints.
Typically, existing setpoints will be used unless the newly
calculated setpoints yield lower values. In this case, the
setpoints will be lowered to the newer, more conservative values.
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