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EXECUTIVE SUW.ARY.

P11gri:2 Nuclear Power Station
i Radioactive Effluent and Maste Dist.osal Report

January 1, 1988 to June 30, 1988

"
INTRCOUCTION

'

This report quantifies the radioactive gaseous, liquid, and radwaste releases,
I and somarizes the local meteorological data for the pericd from January 1,

1988 to June 30, 1988. This document has been prepared in accordance with the
( requirements set forth in the P11 grim Station Technical Specifications and
i Regulatory Guide 1.21, "Measuring Evaluating, and Reporting Radioactivity in

solid Hastes and Releases of Radioactive Materials in Liquid and Gaseous
y Effluents from Light Nater Cooled Nuclear Power Plants (Rev. 1)."

|
l Amendment No. 116 to PNPS Technical Specifications, issued May 13, 1988,

modified the reporting requirements for the Semi-Annual Radioactive Effluent
/ Release and Haste Disposal Report. The change allows for the submission of a
L supplement to the March 1 Semi-Annual Report (reporting period for July

,

through December) which would include the dose assessments and the assor.iated
r meteorological dispersion data 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 Ilmits in Tables 1A and 2A.

.

The quantity of radioactive material released from Pilgrim Station in this
report was determined from sample analyses of gaseous releases from the main

[ stact and the reactor building vent, and liquid releases into the discharge
I canal. The quantity and volume of radioactive waste which was disposed from

Pilgrim Station was determined from the data contained on the radwaste
shippin documentation. The meteorological data was obtained from the 200ft

|- meteorofogicaltowerlocatedatPilgrimStation.

CASE 005 EFFLUENTS r

The gaseous radioactive releases from January 1, 1988 to June 30, 1988 are
presented and quantified in Tables IA, IB, and IC. P11 grin Station was shut ,

e down during the entire reporting period; therefore, there were no releases
[ reportsd for radioactive noble gases during the period. Releases from the

main stack and the reactor building vent for particulates totaled less than
0.0004 curies, and for Tritium totalled less than 0.09 curies.

I LIOUID EFFLUENTS

I
The liquid radte ctive releases from January 1, 1988 to June 30,1988 are !
p?esented and quantified in Tables 2A and 28. Liquid effluents into the
discharge canal resulted in a total release to the environment (Cape Cod Bay) :

I
of less than 0.002 curies of fission and activation products and less than 0.3
curies of Tritium. Dissolved and entrained gases were not present since, as
stated previously, Pilgrim Station was shut down during the entire reporting i

period. Gross alpha radioactivity was not detected. !

I
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SOLID WASTE j

The solid radioactive taste that has been shipped offsite during the reporting
period is described and quantified in Table 3. Approximately 35 cubic maters I
of solid waste was shipped offsite for burial with a total activity of

L approximately 17 curies (major nuclides: Co-60 and Cs-137). No irradiated
components were shipped offsite.

METEOROLOGICAL DATA

The meteorological data joint frequency distributions are listed in Tables
I 4A-1 and 4A-2. Appendix A contains the temporal variations of delta

temperature, wind direction, and wind speed that were used to generate these
joint frequency distributions. There were a number of instances where the

L data in Appendix A was not continuous. The meteorological data recovery did
i not meet the criteria of 90% established by the NRC in Regulatory Guide 1.23.

Corrective actions have been initiated to prevent recurrence and improve data . '

recovery. Physical improvements to the 220 ft tower and meteorological '

I procedure revisions were completed by the end of the second quarter.
Implementation of improvements including a new power supply for the tower, a |
link to the Boston Edison meteorological monitoring program, and new strip '

,

1 chart recorders in the control room will continue throughout the year. '

Increased data recovery associated with these improvements should become |

apparent during the next reporting period.

Appendix B contains wind rose diagrams. The predoelnate wind direction was
from the southwest which occured with a frequency of approximately twenty
percent during this period. The predominate wind speed range was 12 to 19

| mph, which occurred thirty-six percent of the time during this period. The i

predominate stability class was stabilty Class D which occurred about fifty
percent of the time during this period. These meteorological observations are i

consistent with past observations for this period.
,

CONCLUSION,

| The Pilgrim Station Technical Specifications contain limiting conditions for
operations and operational objectives regarding radiological environmental

'releases. None of the limiting t qditions for operations or operational
ob actives associated with liquid .,r gaseous effluents were exceeded during
th s reporting period. This is based on the fact that the radioactive

! effluent releases for this reporting period are among the lowest of the
previous reporting periods. Conformance to these technical specification,

design objectives assures that the releases of radioactive materials in
gaseous and liquid effluents were kept as low as is reasonably achievable in
ac' ordance with the Nuclear Regulatory Coenission's regulatior.10CFR50,c

I Appendix 1. Furthermore, compliance, with PNPS Technical Specifications
demonstrates compliance with the Environmental Protection Agency (EPA),
Federal Environmental Regulation, 40CFR190.10 subpart 8.

|
'
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1. INTe0 DUCTION,
1'
li This report is issued for the period January 1, to June 30, 1988 in I

accordance with the P11 grim Station Technical Specifications and NRC |
Regulatory Guide 1.21. "Measuring, Evaluating and Reporting Radioactivity |

e

in Solid Hastes and Releases of Radioactive Materials in Liquid and;.
Gaseous Effluents from Light Mater Cooled Nuclear Power Plants" (Rev 1). |

{- Amendment No. 116 to PNPS Technical Sepcifications, issued May 13, 1988
modified the reporting requirements for the Semi-Annual Radioactive
Effluent Release and Maste Disposal Report. The change allows for the
submission of a supplement to the March 1 Semi-Annual Report (reporting

i period for July through December) which would include the dose assessments
and the associated meterological dispersion data 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 Tables 1A and 2A.

J Section 5 entitled "Offsite Dose Calculation Manual Revisions" describes
3 the changes that were made in response to NRC questions (TAC #63012) and !

Soston Edison Company's internal technical review. The Pilgrim Nuclear
i Power Station - Offsite Dose Calculation Manual. Revision 2 is contained

,

[ in Appendix C.
,

The minimum detectable concentratton required by PNPS Technical,
.

Specifications for all environmental samples from January-June 1988 was
i met.

L 2. RADI0 ACTIVE EFFLUENT DATA

Radioactive liquid and gaseous releases for the period January 1.to June,

} 30. 1988 is given in Tables IA,18, IC, 2A, 28, and supplemental .

'

information section in the standard NRC Regulatory Guide 1.21 format ;

(Reference 1).,

There were no unplanned or non-routine releases of radioactive effluents
during this reporting period.

t

2.1 Cateous Effluents,

a

Gaseous radioactivity is released from Pilgrim Station to the,

atmosphere from the main stack and the reactor building exhaust,
;

I vent. These first and second quarter gaseous efflueht releases for-

1988 are sumartred in Table IA. A total of less than 0.004 curies,

'| of particulates with half-lives greater than 8 days was released at
I an average release rate of 2.30E-05m.C1/sec. No alpha radioactivity

, was detected on particulate filters during this reporting period. A ,

total of less than 0.09 curies of Tritius was released at an average'
r

} release rate of 5.56E-03 -C1/sec.

|f, The pain stack is an elevated release point with a height of
; approximately 400 feet above mean sea level. The main stack is
I l located about 700 feet west northwest of the reactor building. The
| first and second quarter elevated releases for 1988 are shown in

Table 18. Cobalt-60 was the only isotope released with a total'

i
i activity of about 2e.C1,

!

!:
1 !

iI |
s .
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f The reagtor building exhaust vent is considered a ground level
release point with a height of approximately 182 feet above mean sea
level. The exhuast vent is located on the west corner of the reactor
building. The ground level releases for the first and second,

I quarters of 1988 are shown in Table .1C. Approximately 0.3 mci of
Cobalt-60 and 0.04 mC1 of Cesium-137 were released.

i. 2.2 Lieuid 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 is'

located about 1100 feet north from the reactor building.

i The liquid releases for the first and second quarters of Ig88 are |

sumarized in Table 2A. A total of 2.57E+6 liters of radioactive |

liquid waste (prior to dilution) containin 2 mC) (excluding Tritium,r

gases, and alpha) were discharged after di ution with a total of
l

2.71E+09 liters of water. The liquid effluents were released at a
quarterly average concentration of 8.84E-06 mC1/ml during the first |.

and second quarters. A total of 0.3 curies of Tritium was released. *

No alpha radioactivity was detected during this reportinq period.
|Quarterly release estimates and principal radionuclides 'n the liquid '

effluents are given in Table 28. [

l
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EF FLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

g s # .m.eenn,.,- .n
,

[ January - June 1988
recini. Pusnm Nuclese Po.e, sunoa L,v, e opa 3s

1. a,,.mier> Lenti

F.voa end e.3mi.. e,w, 5 500 arem/yr total body and 3000 arem/yra

for skin at Site Boundary

h.Ii$'wei h *t.-ei>mi ,) s1500 area /yr to any organ at Site Boundary
'

-

.

d La*d 'Hi .< C.06 ares / month for total body and 0.20
I wrea/rorth for any organ without Radwaste Treatment

: Masim m he:r 4* ,s

P.. i. ' % 9 : .$ q .a. M v ..e e,ies vi ov vnirainmi

(
*

.

is t .c, ,.
,

* Fil P ' p . d.,.e i
t* . t .e. *

d>s tyw s,=.

's A # * ' ~ - M ew # s rest, le CFR 30, Appe.&a B. Tale Da

5 r ! rs<g. '

'

Pr.mde its ace's - to . ' : * .! uni. de antit..e en selcanes pi fansam mil e61neinen pseen. si applasble. f we,13(Qc x !.?..'.. , ' . .,f.5 ) $ '.
I.

.

4. te , em.i. - J ,, i - a e. t wJ acar tme.,
.

Pi..eJe ihe m a hiies a . i.. s e i air .3,nuie she einai e-4=iasm9 m 'Swnu end the avthudi a:,4...
driernt ne teiminW nk gumfu4; 4

I a. Fsiva W a.1 mue pvs mu
it lodine,

c Fim.wbiti w ,,,

d LagwJ #likeais " ' ' ' '

5. teles Reimmaci4

Pi .de or sunvery inre,n,ai. , nla.n i i baia nicanei et e d==,iw metemh a 5d and penniw emwnei

a. Uemif

s. .p :,nte. es seau 18

: T naromeeve.ed h=h ici.#eie wi 5825 min or- 97.08 hrs
i .t usimim time perna r. e a buch eclew 385 min or 6.42 hrs

4 Awrote time perad kie heiA teleurs 74 min or 1.23 hrs
s. we.msm one pened f.= a hatch er'esw 15 min or .25 hra
si Awr, mim tw d.mg penodi vr eese.w . r emwai mi..a th. as anem 1.23E5 GPM

i , . -
.

'

| s Abnorinshi Reismus
i l s. Liquid - N/A

b. Caseous - N/A
.

f
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I
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TASLE 1 A
t

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT (198.8)
GASEOUS EFFLUENTS. SUMMATION OF ALL RELEASES

January - June 1988
6

1 s t Quartet 2ndonarese Est. Tetsi
| Unit 193g g93g Erroc. %
1.

' A. Fission and activation gues
.

|L 1. Total releue Ci e e e

2. Average nieue rete for period pCL/see e e
y

3. Percent of Technical Specification limit % e e

B. Iodines
1. Total iodine.131 Q NDA FA 10 |

{
[ 2. Average relene este for period pCi/sec NDA MDA

3. Percent of Technical SpectScation limit % - -

-

C. Particulates ~

1. Particulates with half. lives > 8 days Ci 3.52E-4 1.11E-5 30 |
>

2. Average nlease rate for period yCi/sec 4.47E-5 1.41E-6
, 3. Percent of Technical Specifiestion limit % - -

g
4. Gross alpha radioactivity Ci < 2.45E-7 NDA

,

D. Tritium
r |
[ 1. Total nleue Ci %.1st-9 utr 9 to

|
2. Average niece rate for period pCi/sec 6.54r-3 4.snt-1

| 3. Percent of "Iechnical Specification limit % - -
|

.-

| .

t * *

* Plant Shutdown 1st & 2nd quarters 1988
LLD's for all isotopes listed as NDA in Section B are41 x 10-12uci/m1

I
Section C are4.1 x 10-11uci/mi.

'

Percent of Technical Specification limit in Sections C.3 and D.3 to be
provided in the Dose Assessment supplement to the July-December Semi-
Annual Report (see FNPT. Technical Specificattoffs Section 6.9.C.1 Amendment
Number 116).

,

-

l

i '
lI

| -s-
I

|

!

_ _ _. . . _ . -- _ __. _ _ _ , _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ . -_



i TABLE 1B
!

UPLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (19881
G ASEOUS EFFLUENTS - ELEVATED RELEASE

January - June 1988
-

I

CONTINUOUS MODE BATCH MODE
I

| Nvchdes Releeted | Urut |1stuerter hndQuerwr | Quarwr | Querwr |
Q

1. Fission gues
'

l

I krypton 85 O NA MA NA WAkrypton 85m Ci wA mA wi ei
krypton 87 O NA NA NA NA_krypton 88 Q NA RA NA NA <

zenon 133 O NA MA NA NA[ menon 135 Ci NA WA NA NA
menon 135m Ci NA * NA NA
menon 138 Ci NA '* NA NA

,

senon 131ta Ci NA * WA NA
'menon 137 C1 MA WA WA

*

I senon 133m Q MA * MA MA
Total for period , Ci NA * NA NA

2 Iodines

iodine 131 Cl NDA NDA NA NAI lodme 133 Q NDA NDA L NA
todine 135 O NDA NDA NA NA
Tota] for period Q NDA NDA NA NA,

3. Particulates

I ' strontium 89 O MDA WA WA W1
strontium 90 Q NDA MDA MA NA
costum 134 O NDA EA MA NA
cesium 137 O n1 ni vi vi

barium lanthanum 240 Ci NDA NDA NA NAi chromium 51 Ci NDA NDA NA NA

manganese 54 Ci NDA NDA NA NA

cobalt 58 O WDA EA MA NA

tron 59 Ci NDA NDA MA NA
cobajt 60 Q 1.06E-6 1.01E-6 MA NA i,

Ane65 Ci NDA NDA NA NA

streonium niobium 95 O NDA NDA NA NA

cenum 141 Q NDA NDA NA NA

cerwm 144 Ci WDA WDA MA RA'y

i ruthenium 103 Ci NDA WDA NA WA
f ruthenium 106 Ci NDA NDA NA MA

I See footnote on pate 6 -5-
. _ _ _ _ . _--_.m . - _ _ . _ _ _ , . _ . _ _ _
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TABLE 1C !

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT (1989 !l

GASEOUS E FFLUENTS . GROUND LEVEL RELEASE-

i
January - June 1988

CONTINUOU$ MODE BATCH MODE

Nuctedes Released Unis g ,, Quem 2 nb" 0"'*

1. Fixion sues
ko pton 85 Ci NA NA NA h

krypton 85m O NA NA NA NA

krypton 87 C n n v1 Wi .,_

krypton 88 Q NA NA NA NA

_ xenon 133 Q NA NA NA NA

menon 135 Ci NA NA NA NA

menon 135m C1 NA EA NA NA

senon 138 O NA NA NA NAg
3 Tota' for period Q NA NA NA NA

I
2. lodines

lodme 131 Q NDA VnA MA WA

iodine 133 O NDA NDA NA NA

todine 135 O NDA NDA NA NA

Total for period O NDA NDA NA NA

3. Particulates
strontium 89 Q VnA wn1 wi ei

| ttrontitim 90 Q NDA WDA NA NA

E cesium 134 N NDA MDA MA WA

tNium 137 0 4.22E-5 _ ,MDA ' MA WA

barium lanthanum 140 Ci NDA NDA NA NA*
*

asanganese 54 Q NDA NDA NA NA'

c%balt 58 Q NDA NDA NA NA-

tron 59 Q NDA NDA NA NA _ _ _ _

cobs]t 60 Q 3.09E-4 1. ole-5 NA NA

sine-65 Ci NDA NDA NA NA

( sitconium-niobium 95 O NDA NDA MA NA

cerium 141 Q NDA MDA MA WA

!' ruther.iurn 103 Cl NDA trDA MA WA

ruthenium 10-6 O NDA EDA NA NA

IJ.D'S for all isotopes listed as ''NDA" in section (2) are less than
I s 10-12uct/a1 and in section (3) are less than 1 x 10-Iluci/m1'

+ -6-

. _ - _ _ - . _ _ _ . - _ - _ _ . . ._ _ _ _ _ - _ _ _-
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| TABLE 2A
a EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1988)

LIQUlO EFFLUENTS SUMMATION OF ALL RELEASES
January - June 1988

l

\

' Ist barmt 2ndberwr get. Total
Unit 193g iggg gem,s

<

A. Fission and activation products

1. Total releue (not including tritium. I Ci
noble gues, or alpha) 1.14E-2 9.74E-3 30

'

2. Average diluted concentration pCn/ml

during period 6.09E-6 1.16E-5
3. Percent of appbeable limit %

B. Tritium

i 1. Total release Ci 2.08E-1 9.05E-2 10 |
2. Average dileted concentration uCt/ml

during period 1.11E-4 1.08E-4
I

.

3. Percent of appheable Itmit %
C. Desolved and entrained gases

|1. Total releue Ci * * *
2. Average diluted concentration pCi/ml

* *
during period

3. Percent of apphesble Itmit % g- T-

D. C. ass alpha radioactivity

| 1. Total releue | Ci | MDA } | An jwha

E. Volume of weste released (pner Eters 1.80E+6 7.67E+5 20
to dilution)

|'
i

s F. Volume of dilution water used liters :3,,7g., 20
during period

_

| 8.40E*8 ,

* Plant shutdown 1st and 2nd quarters 1988
LLD's for all isotopes listed as NDA in Section D are 41 x 10-7uci/m1
Percent of applicable limit in Sections A.3 and B.3 to be provided in the
Dose Assesskent supplement to the July-December Sealannual Report (see PNPS
Technical Specifications Section 6.9.C.1 Amendment Number 116).

,

I

I *

.
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TABLE 28

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1988a

LIQUID EFFLUENTS

January - June 1988
L

CONTINUOUS MODE BATCH MODE
r

Nuthdu Reksied Unit Overter Quorter overter ouarter ,g yg
s'.rontium 89 Ci NA NA NDA WDA

f strontium 00 Ci NA NA 3.45E-6 3.11E-6,
,

cesium 134 Ci NA NA 1.52E-5 1.54E-4
cesium 17 * Ci NA NA 1.20E-3 5.54E-3
lodme 131 Ci NA NA NDA NDA

{- cobalt 58 Ci NA NA NDA NDA
1 cobalt 60 Ci NA MA 4.08E-3 1.52E-3

tron 59 Ci NA NA MDA NDA
|' Zinc.65 Ci NA NA NDA NDA
a manganese 54 Ci NA NA 1.91E-5 4.42E-6 .

chromium 51 Ci NA NA WDA NDA

aliconimuw niobium 95 O MA NA WBA WBA

_

{ molybde v .99
[ tecnnettun.99m Ci NA NA NDA NDA

barium lanthanum 140 Ci NA NA NDA NDA
cerium 141 O vi vi uni WDA
Fa. gg wa um 3.21E-4 1 60F-4
iodine 133 Ci I.

NAvi wi ,,

I cerium 144 O NA NA NA NA
eUver 210m Q NA NA NA NA
iron 55 ' Ci NA NA NA NA

| unidentif ed | Ci | MA | WA 5.74E-3 | 2. M T-1 !

l Total for period (above) Q '

NA NA 1.141-2 9 7AI-3

"
senon 133 Ci NA MA trna E91

senon 135 Ci NA NA
_ MDA WDA

g 1.LD's for all isotopes listed as NDA are as follows:
1, Sr-89 4 5 x 10-8uci/m1 Fe-59 4 5 x 10-7 uci/ml ZrNb-95 < 5 x 10-7 uci/ml

1-;31 < 1 x 10-6uei/m1 En-65 < 5 x 10-7 uci/ml Mo99 Tc99 < 5 x 10-7 uci/c1
co-58 < 5 x 10-7uci/m1 Cr-51 < 5 x 10-7 uci/ml RaLa 140 < 5 m 10-7 uei/mir

i( Ce 141 < 5 x 10-7 uci/c1



: 3. RADI0 ACTIVE RASTE DISPOSAL DATA

Radioactive vastes chich vere disposed of during the period January 1 to
June 30, 1988 are given in Table 3, in the standard NRC Regulatory Guide
1.21 format (Reference 2)..

,

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:

a. Spent resins, filter sludges, evaporator bottoms;

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

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

d. Other,

f During January to June 1988, approximately 17 curies of spent resins,
filter sludges, etc. with a total volume of about 35 cubic meters were
disposed of offsite from Pilgrim Station. Dry compressible waste.

| contaminated equipment, irradiated components or other miscellaneous
a low-level waste were not disposed of offsite during this reporting period.

'

An estimate of the r,ajor radionuclides in the spent resins and filter
I sludges shipped offsite is also listed in Table 3.

Six shipments were made to Barnwell, South Carolina during January to June

| 1988. No irradiated fuel shipments were made during this period.

I

I

I

I

I

I-

I
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TABLE 3.

i
'

EFFLUENT AND E STE DISPOSAL SEMI-ANNUAL REPORT (1988)
SOLID HASTE AND IRRADIATED FUEL SHIPMENTS

JANUARY - JUNE 1988
.,

A. SOLID NASTE SHIPPED OFF SITE FOR BURIAL OR DISPOSAL. (not irradiated fuel)
{
l

1. TYPE OF KASTE UNIT 6 MONTH EST. TOTAL
PERIOD ERROR 1

a. Spent resins, filter sludges, m3 34.308
evaporator bottoms, etc. C1 16,625 N/A

,

b. Dry compressible waste, m3 0.00
contaminated equipment, etc. Ci 0.00 N/A -

c. Irradiated components, m3 0.00,
,

control rods, etc. Ci 0.00 N/A

d. Other (Describe) m3 0.00
miscellaneous low-level waste C1 0.00 N/A |

L 2. ESTIKATE OF HAJOR NUCLIDE COMPOSITION.
! (by type of waste) E(Curies) 1

.

a. Spent Resin, Filter Sludges, C-14 0.005 0.030 -

Evaporator Bottoms, etc. Cm-242 (0.001 0.006<.

Co-60 6.250 37.594
Cs-134 0.276 1.660
Cs-137 7.240 43.549
Fe-55 2.190 13.173
H-3 0.014 0.084
1-129 (0.001 0.006
Mn-54 0.241 1.450
Mi-63 0.392 2.358

[ Pu-241 0.004 0.024
_

| Sr-90 0.0Q9 0.054
*

.

Tc-99 (0.001 0.006
Tru <0.001 0.006.

TOTAL 16.625 100.00

I

e
4

1 ,

10 |

I
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Inble 3 (Continued)

b. N/A] i

c. N/A'
"

d. N/A

.

L 3. SOLID KASTE DISPOSITION

) a of Shioments Mode of Transeortation Destination

6 Tractor - Trailer Barnwell South Carolina

'

4. IRRAEIATED FUEL SHIPMENTS (Disposition)-

] I
Number of Shiements Mode of Transeortation Destination

-

None N/A N/A

I
-

.

| .

a

I

I

I

I

I

I

,

I

l
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.

4. METE 000 LOGICAL DATA
P

Meteorological data for the period January 1 to June 30, 1988 is
given in Tables 4A-1 and 4A-2 in the standard joint frequency'

distribution format as given in NRC Regulatory Guide 1.21
| (Reference 3). Appendix A contains delta temperature, wind speed ar.d
I wind direction data; and, Appendix B contains wind rose diagrams.

The predominate wind direction was from the southwest which occured
I with a frequency of about twenty percent during this period. The

predominate wind speed range was 12 to 19 aph which occurred with a
frequency of thirty-six percent during this period. The predominate

|
stability class was stability class D which occured about fifty
percent of the time during this period.

| There were a number of instances where the data presented in Appendix
| A was not continuous. Typically, data losses were due to Icss of

power, malfunction of the sensor (s) and/or malfunction of the chart
recorders. The net effect being that the data recovery for the

| period of January-June 1988 was 89.7% on the 33 foot elevation and .

95.7% on the 220 foot elevation of the 220 ft meteorological tower at
Pilgrim Station. Therefore, the meteorological data recovery

I
criteria in NRC Regulatory Guide 1.23 of 901 was not met for the
January -June time f Mme.

Corrective actions have been taken to improve data recovery. The
I improvements that have been completed as of the second quarter

include:

I 1) Outfitted the 220 foot meteorological tower with new cables and
the Tower Systems instrument elevator; *

2) Replaced 220 foot meteorological tower guy wires and ground
I connections; and,

1

i 3) Revised all meteorological procedures including inspection.

{ maintenance anti cr.libration procedures.

The improvements that have been initiated but have not yet been
completed include:

1) Install new elvetrical power source to the 220 foot
meteorological tower instruments with emergency backup power

I capability;.

'

I 2) Link the 220 foot meteorological tower to the loston Edison

I
Company's computertred network for fossil stations
meteorological monitoring program; and,

3) Install new data loggers and strip chart recorders for the 220
foot meteorological tower output in the control room.

Ir.plementation of these improvements should result in increased data

| recovery for the future reporting periods.

12
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TABLE 4A-1

DISTRIBUTION OF HIND DIRECTIONS l
AND !, PEE 05 FOR THE 33 FT. LEVEL '

| OF THE 220 FT. TOHER ;

I

pitsala 31Atl0m JAnne wau saticaAcctCAL Data Jolet FHeututt pist 10gtl>

33.0 FI WINO DA1A $1A814111 CLAtt A C&Att FateAu:t (P(ACf W1) e 4.97

i Wile Oltittle F82

GPtID(W M ) h tal et Ett I Ett St 851 8 SSV W W9V W WWV eW tuV Vtti 101AL

t.A t a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .00 .00 .00 .00 .00 .0C .0C .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

1.
,

(2) .00 .00 .00 00 .00 .00 .9) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

C3 0 0 0 2 3 0 0 0 0 0 0 0 0 0 0 0 0 5

I (1) .00 .00 .00 2.13 3.19 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 S.32

(2) 00 .00 .00 .11 .16 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .26

47 3 3 4 9 3 17 5 0 1 0 0 0 0 0 0 ) 0 48

(1) 3.19 3.19 4.26 9.57 3.19 18.09 5.32 00 1.N .00 .00 .00 .00 .00 .00 3.19 .00 11.06 .

(21 .te .16 .21 48 16 .90 .26 .00 .M .00 .00 .00 .00 .00 .00 16 .00 2.54

f 8 12 0 4 5 0 0 2 2 1 2 2 0 0 0 2 1 1 0 30

9 (1) 8.11 4.26 S.32 .00 .00 2.13 2.13 1N 2.13 2.13 .00 .00 .00 2.13 1.06 1N .00 31.91

(2) 42 .21 .24 .00 .0C .11 .11 .95 .11 .11 .00 .00 .00 .it .05 .M .00 1.59

13*18 4 2 0 0 0 0 0 0 0 1 0 0 0 0 4 0 0 11
;

(1) 4.26 2.13 .00 .00 .00 .00 .00 .00 .00 1.06 00 .00 00 .00 4.26 .00 .00 11.70 [
(2) .21 11 .00 .00 .00 .00 .00 .00 .00 .M 00 .00 .00 .00 .21 .00 .00 .58

l 19 26 0 0 C 0 0 0 'O 8 0 0 0 0 0 5 0 0 0 C

(1) .00 00 .00 .00 .00 .N 00 .00 .00 .00 00 .00 .40 .00* .90 .00 .00 .00

(2) .00 30 .00 .00 .00 .00 .00 .00 00 .00 00 .00 .00 00 .00 .00 .00 .00

I El 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .O .N .00 .00 .sc .k .90 .00 .90 .00 .00 ,.30 .00 .00 .00 .00 .00 .00'

(2) 00 .00 .00 00 .00 .00 .00 .00 .00 90 .00 .00 .90 .00 .00 .00 .00 .0C

ALL lett05 15 9 9 11 6 19 7 1 3 3 0 0 0 2 5 4 0 94

(1) 15s96 9.17 9.57 11.70 4.34 20.*1 7.41 1.N 3.19 3.19 .00 .00 .00 2.43 S.32 4.26 .00 IN.ccg,

(2) .19 64 64 .54 .32 1.00 .37 .M .4 .M .00 .90 .90 .1 *. .36 .21 .00 4.97

(1). Pit:141 Of Att 8000 04Silvattomt F0s tels Pact
Pit:tmi 07 Mt 0000 OsttevAtlet F0a Ints PttlE Co Cath (Vle Ptti titt TRAa ta Saat to .50 W8)

I(2)

13
9
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.

,

)

TABLE 4A-1 (continued)

L

.

I

pitteln statt0h J&hM MA8&& NEf tceAOCICAL DATA J0!W1 fetaututt Cl81tlBJfl(pi'

33.0 77 wie CATA statititt etast I ttats fateuta:t (Pttcth1) e 2.06

wie Oltittitm ret > ,

.

gritatwa) e out et tht t 858 st sst s tsw w Wsw w ww w sww vtBL 101At
.

CAta 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 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 3

(1) .00 .00 2.M .00 .00 2.54 2.54 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 7.69
(2) .00 .00 .M .00 .00 .05 .M .00 00 .00 .00 .00 .00 .00 .00 .00 .00 16

1
47 0 0 1 0 0 0 1 2 1 0 0 0 0 0 0 0 0 5

(1) .00 .00 2.56 .00 .00 .00 2.54 5.13 2.56 .00 .00 .00 .00 .00 .00 .00 .00 12.82
(2) .00 .00 .M .00 .00 .00 .M 11 .M .00 .00 .00 .00 00 .00 .00 .00 .26 ,

*

8 12 1 0 2 0 0 0 0 0 3 3 0 0 0 5 4 1 0 19

(1) 2.54 .00 5.13 .0C .00 .00 .00 .00 7.69 7.69 .00 .00 .00 12.82 10.26 2.54 .00 44.72

(2) .M .00 .11 .00 .00 .00 00 .00 16 .16 .00 .00 .00 .26 .21 .05 .00 1.00

13 18 1 1 1 0 0 0 0 0 0 1 f C 0 2 3 0 0 9

(1) 2.54 2.54 2.54 00 00 00 .00 .00 .00 2.56 .00 .00 .00 5.13 7.69 .00 .00 23.08

(2) .M .M .05 .00 .A .00 .00 .00 .00 .M .00 .00 .00 .11 .14 .00 .00 48

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

(1) 2.54 2.M 2.54 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 7.69

I
(2) .05 .9% .05 00 .00 .00 .00 .00 .00 .00, .00 .00 .M .00 .00 .00 .00 .16

:
., ,. . 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 . 0

(1) .00 .00 .00 00 .00 .00 .00 .50 .00 .00 .00 .00 .00 .90 00 .00 .00 00

(2), .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .be

Att t*ttel 3 I .6 0 0 1 2 2 4 4 0 0 0 1 7 1 0 39

I
(1) 7.69 5.13 15.50 .00 .00 2.54 5.13 5.13 10.26 10.24 .00 .00 .00 17.95 17.95 2.56 .00 N.00

(2) 16 .11 .32 .00 .00 .05 .11 11 .31 .21 .00 .00 .00 .37 .37 .95 .00 2.06

I (i)erstetut et Att ette 089Etvatical 90s 1stl PA?!(2)=#tt:Iut of Att 30cc istitwatttel fot f u!5 PillCC Cs CAta tuluo g>tta till f aam ga tant 10 .50 era)

I

14 ,
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TABLE 4A-1 (tontinued)

.

I

PILGalu 11 Atlk Jamte sus &4 M itcapt0CICAL DATA Jotut Fttout%CT O!SititJfl >

33.0 71 Wito 041A STA8!Liff CLAll C CLAll IttautuCT (PitCIuf) e 3.07

I Wim titttflm Ftom

SMt0(Wa) W Dut at th! E tit 8( tti 8 85v SW WsW W SerW W tw valL TOTAL

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

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

t2) .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 0 0 0 0 0

I (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 .90 .00 .00 .00 .00 .00

.

47 0 0 1 0 1 0 1 1 0 0 0 0 0 2 0 0 0 6

I (1) .00 .00 1.72 .00 1.72 .00 1.T2 1.72 .00 .00 .00 .00 .00 3.45 .00 .00 .00 10.34

(2) .00 .00 .05 .00 .05 .00 .05 .05 .00 .00 .00 .00 .00 11 .00 .00 .00 .32

I
8 12 3 0 3 2 0 0 0 0 0 3 0 0 0 7 7 1 0 26

(1) 5.17 .00 5.17 3.45 .00 .00 .00 .CC .00 5.17 .00 .00 00 12.07 12.07 1.72 .00 44.83

(2) .16 .00 16 11 .00 .00 .00 .00 .00 .16 .00 .00 .00 .37 .37 .05 .00 1.37

13 18 2 2 2 1 P 0 0 0 0 0 1 0 1 5 6 1 0 21

(1) 3.45 3.45 3.45 1.72 00 .00 .00 00 .00 .00 1.72 00 1.72 8.62 10.26 *1.72 .00 36.21

(2) .11 .11 .11 .05 00 .00 .00 .00 .00 .00 .M .00 .M .26 .32 .M 00 1.11

19 26 2 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 5

(1) 3.45 .00 1.72 .00 .00 .00 .00 .00 .00 00 3.45 00 .00 .00 .00 30 00 8.62

(2) 11 .00 .05 .00 00 .00 00 .00 .00 .00 .11 00 00 .E .00 .00 00 .26

81 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C

(1) .00 00 .00 00 00 .00 .00 .00 00 .00 .90 .00 00 .00 .00 .00 .00 .00

. (2) .00 .00 .00 .00 .00 .90 .00 .00 .00 .90 .00 00 00 .00 .00 00 .00 .00

ML SMESS 7 i 7 3 1 0 1 1 0 3 3 0 1 to 13 2 0 54

(1) 12.07 3.45 12.07 5.17 1.T2 .00 1.72 1.72 00 5.17 5.17 .00 1.72 24.14 22.41 $.45 .00 100.00

(2) .37 .11 .37 16 .05 .00 .05 .M .00 16 .ie 00 .05 .74 .M .11 .00 3.07
*

(1)=Pittist 08 ML SCED Celttvattal loa f ull Pact
(2)=MIClut 08. ALL totU telltvAflmt Pot 1s!$ MalCC to CAtn (Wie 3MED Ltts inns in teJAL TO .50 wn)

I
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TABLE 4A-1 (continued)
.

.

t

l

plLCelm 81Atl0h JAmM mAAM altit0t%00lCAL DATA J0lkt f atmKtCT DilititV110N

33.0 F1 WINC DATA STAlltiff Ctall D Ctats FeteAu:7 (Pitttuf) e 52.14

Wie Olettfl0h Ft>
it

*

spitote n) a set ut tat t Est St Slt 4 Ssw W Wsw W 6erW sN mww VtBt TQlat

CAtu 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 .00j

C3 0 0 1 0 0 1 3 3 3 1 1 3 2 0 0 3 0 21

I
(1) .00 .00 .10 .00 .00 10 .30 .30 .30 .10 .10 .30 .20 .00 .00 .30 .00 2.13

(2) .00 .00 .05 .00 .00 .05 .16 .16 .16 .05 .05 .16 .11 .00 .00 .?6 .00 1.11

47 9 7 5 7 13 12 16 14 6 8 17 17 27 60 13 5 0 226

(1) .91 . 71 .51 .71 1.32 1.22 1.62 1.42 .61 .41 1.72 1.72 2.74 4.06 2.33 .51 .(C 22.92
I (2) 48 .37 .26 .37 .69 .63 .05 .74 .32 42 .90 .90 1.43 2.12 1.22 .26 .0J 11.95:

8 12 10 11 16 8 6 8 1 0 3 31 96 27 54 101 68 22 0 462

(1) 1.01 1.12 1.62 .81 .61 .81 .10 .00 .50 3.14 9.74 2.74 5.48 10.24 4.90 2.23 .00 46.66 .

(2) .53 .58 .85 42 .32 42 .05 .00 .ie 1.64 5.08 1.43 2.86 5.34 3.60 1.16 .00 24.43 *

1
13 18 15 to 11 3 0 0 0 0 0 15 65 6 11 45 25 18 0 224

(1) 1.52 1.01 1.12 .30 00 .00 .00 .00 00 1.52 4.59 .61 1.12 4.56 2.54 1.83 00 22.72
(2) 79 .53 .58 .16 .00 00 .00 .00 .00 .79 3.64 .32 .58 2.38 1.32 .95 .00 11.85

19 24 2 8 9 0 0 0 0 0 0 1 12 2 0 0 5 10 0 49

(1) .20 .81 .91 .00 00 .00 4 .00 .00 .10 1.22 .20 .00 .00 .51 1.01 .00 4.97

(2) .11 42 44 .00 .00 .00 .00 .00 .00 .05 .63 .11 00 00 .26 .53 .00 2.59

81 24 0 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4

(1) .00 .10 .30 .00 .00 .00 .00 .90 .90 .00 .00 .00 .00' .00 ' .00 .00 .00 41
*

(2) .00 .05 .1.'. .00 .00 .00 .00 .00 .00 .00 00 00 .00 .60 .00 .00 .00 .21

Att 9Petet 36 37 65 14 19 21 20 17 12 56 191 55 04 See 121 54 0 986

(1) 3.65 3.75 6.56 1.83 1.73 2.13 2.03 1.72 1.22 5.64 19.37 5.54 9.53 18.06 12.27 5.08 .00 100.00
(2) 1.90 1.96' 2.34 .95 1.00 1.11 1.06 .90 .63 2.96 10.10 2.91 6.97 9.04 6.40 3.07 .0G 52.14

(insett: tut OF ALL som 00ttavafl0ms t0a f als Pact

| (2)*Pitotut of ALL 80s GesitvAtlNS 70s f all Pitt0D Ce CALA (Wie 9PttD Litt inAu tm seuAt 10 .50 wn)

{ g
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t
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TABLE 4A-1 (continued)

f .

I

I

l

'

PILGalm $1Atlow jam 88 mAsu uttton0 LOGICAL 041 A J01w1 flieutuCT Dlttelgi/110m

33.0 ft Wic CA1A $1AalL117 CLAll I Ctall f attuteCf (Pittihi) e 31.46

l'
Wi c Olettflow recs

||

sPfl0(pp) t het ht fut I tit St $51 S tsv SW ' Wsv W WW eM twW vest 101AL .

CAtm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .

I1) .N .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 1 2 0 0 2 3 5 7 3 2 5 2 4 2 1 0 40

| ti) 17 .17 .34 .00 .00 .34 .50 .k 1.18 .50 .34 .N .34 .67 .34 .17 .00 6.72

g (2) .05 .05 .11 .00 .00 .11 .14 .26 .37 .16 .11 .26 .11 .21 .11 .05 .00 2.12 -

2 0 1 2 0 $ 8 11 32 39 34 41 43 29 16 4 0 27147 *

1
(1) .34 .0; .17 .34 .00 .k 1.34 1.85 5.38 6.55 5.71 6.09 7.23 4.07 2.69 1.34 .00 45.55

(2) .11 .00 .05 .11 .00 .26 42 .58 1.69 2.06 1.00 2.17 2.27 1.53 .05 .42 .00 14.33

0 12 0 2 1 1 0 0 1 1 6 35 70 19 26 24 10 13 0 209

1 (1) .00 .34 17 .17 .00 .00 17 17 * 01 5.08 11.76 3.19 4.37 4.03 1.64 2.18 .00 35.13.

(2) .00 .11 .05 .C5 .00 .00 .C5 .05 .32 1.85 3.70 1.00 1.37 1.27 .53 .69 .00 11.05

1
13 18 1 1 0 1 0 0 0 2 2 14 37 4 0 2 2 2 0 68

(1) 17 .17 .00 17 .00 .00 .00 .34 .34 2.35 6.22 .67 .00 .34 .34 .34 .00 11.43

(2) .C5 .05 .00 .C5 .00 .00 .00 .11 .11 .74 1.96 .21 .00 .11 .11 .11 .00 3.60

19 24 0 1 0 0 0 0 0 0 0 3 2 0 0 0 0 1 0 7

(1) .00 .17 .00 .00 .00 .00 .00 .00 .00 .50 .34 .00 .00 .00 .00 .17 .00 1.18

(2) .00 .C5 .0C .00 .00 .00 .0C .00 .00 16 .11 .00 .00 .00 .00 .05 .00 .37

81 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 SPitcl 4 5 4 4 0 7 12 19 47 04 145 69 71 99 30 25 0 595

(1) .47 .N .67 .67 .00 1.10 2.02 3.19 7.90 15.00 24.37 11.60 11.93 9.92 5.04 4.20 .00 100.00
62) .21 .26 .21 .21 .00 .37 .63 1.00 2.49 4.97 7.67 3.65 3.75 3.12 1.99 1.32 .00 31.44

(1)* Pit |tti Of Att 00C0 Ottf tvallobl 80s 1stl PA01
Ce CAin (Vic Stito Lt38 TmAN GE teuAL TO .50 MPa)

1
(2)*Pitttt! 08 ALL GOOD Otttiv&TIChl tot itll PitlCC

i

i

!

l 17

!
;



i'

.

TABLE 4A-1 (continued)

I
| .

.

Fitcala $1A110m JAnte maa&& WitotoioclCAt DATA Jolut patMatt 0181t!Wilow

33.0 f t WIwo Cala stAsttift C&All F class Petuutt (PttetNT) e 4.55

Wile Bittt110N Ft>

l*tte(mPa)S k met et Ett t ISI St sit 8 sw sw Wsw W WWW sw sww valt TOTAL

l
CALn 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .00 .00 .M .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 .0C .00 .00 .00 .00 .00 .00 .00 .00

1
*C3 1 0 1 0 0 1 0 1 0 2 3 6 2 0 0 0 0 17

(1) 1.16 .00 1.16 00 .00 1.16 .00 1.16 .00 2.33 3.49 6.98 2.33 .00 .00 .00 .00 19.77
(2) .05 .00 .05 .00 .00 .05 .00 .05 .00 .11 .16 .32 .11 .00 .00 .00 .00 .90

47 1 0 0 0 0 0 2 1 13 8 4 12 23 0 0 1 0 65
(1) 1,16 .00 .00 .00 .00 .00 2.33 1.16 15.12 9.30 4.45 13.M 26.74 .00 .00 1.16 .00 75.52
(2) .05 .00 .00 .00 .00 .00 .11 .M .69 42 .21 .63 1.22 .00 .00 .M .00 3.44

8 12 0 0 0 0 0 0 0 0 2 1 0 1 0 0 0 0 0 4

(1) .00 .00 .00 .00 .00 .00 .00 .00 2.33 1516 .00 1.16 .00 .00 .00 .00 .00 4.65
(2) .00 .00 .00 .00 .00 .00 .00 .00 .11 .M .th .M .00 .00 .00 .00 .00 .21

.

13 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C

(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 .C0 .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

El 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

.

Att OPitel 2 0 1 0 0 1 2 2 15 11 7 19 25 0 0 1 0 86

I (I) 2.33 .00 1.16 .00 .00 1.16 2.33 2.23 17.44 12.79 8.14 22.09 29.07 .00 .00 1.16 .00 100.00
* (2) .11 .00 .M .00 .00 .M .11 .11 .7T .54 .37 1.00 1.32 .00 .00 .M .00 4.55

I ((2)*PttClu1 Of Att 80G) OB&tev41]et Foe f als Mal 3)
1)*Mettul Of Att 8000 Settevallet Poa f als Pact

'

Ce Cath (WIND Sett0 ttil inAm OR teuAL 10 .50 MPa)

i I
,
,

I,

.

I 18
s

f

h
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TABLE 4A-1 (continued)

1
PILGalm STA110m jam 68 MAIM IEf tat %0CICAL DATA Jotut Fateutv t Dilitt0Jiloh

33.0 FT Wie DATA 51A81Llit CLAll C CLAsl FAIOLEu t (Mactut) e 1.75

} , Wi c Olttttim Facm

i t

SPl!0(WO N Sul Nt EN! ! R$t $8 Sl! $ $$W SW W5W W WWW WW twV WR8L 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

t3 0 0 0 0 0 0 0 0 0 1 8 2 0 0 0 0 0 11

(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 3.03 24.24 4.06 .00 .00 .00 .00 .00 33.33
(2) .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .42 .11 .00 .00 .00 .00 .00 .58

I '

47 0 0 0 0 0 0 0 0 3 2 5 11 1 0 0 0 0 22

(1) .00 .00 .00 .00 .00 .00 .00 .00 9.09 4.06 15.15 33.33 3.03 .00 .00 .00 .00 64.67
(2) . 00 00 .00 .00 .00 .00 .00 .00 16 .11 .24 .58 .CS 00 .00 .00 00 1.16

8 12 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 .fC .00 .00

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

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

I
(1) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .f4 .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 (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 .r/J .00 .00 .00 .00

I
C1 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C

(1) .00 .00 .tc .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 A0 .00 .00 ,.93 .00 .00 00 .00 .00

|ALLOP(108
0 0 0 0 0 0 0 0 3 3 13 13 1 0 0 0 0 13

(1) .00 .00 .00 .00 .00 .00 .00 .00 9.09 9.09 39.39 39.39 3.03 .00 .00 00 .00 100.00
(2) 00 .fC .00 .00 .00 .00 .90 .00 .16 .16 .69 .69 .05 .00 .00 .00 .00 1.75

(1)=Pf tttet of ALL 000D DettavAittel FCs f all PAGE
(2)*tittet Of Att 00t2 OB$ttvA110ml Pts 1Bil MilCC Ca CAUi (W12 SPttD Lttl inAn 08 E8JAL 10 .50 MPN)

I

19
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TABLE 4A-1 (centinued)

.

I

h

I PILO 41m STAttoh Jau64. mat &8 NEf!JRA 0GICAL 041A J0161 liteLKuCY tl5ftlBJfl0N

33.0 f1 Wlu0 DA1A STA81 Lit 1 Clell ALL CLAll fattut4C1 (PitCtWT) e 100.00

Wlic Cit!Cilm f t>*

I (ppk)

.

SPttC k unt at fut t Ett if $$t S OSW SW vtv W 1MV W WW YtBL TOTAL

CALM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 s 0 0 0

I
.

(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 2 1 5 2 3 5 7 9 10 7 14 16 6 4 2 4 0 97

(1) .11 .05 .26 .11 16 .26 .37 .L8 .53 .37 .74 .85 .32 .21 .11 .21 .00 5.13

(2) .it .05 .26 .11 .16 .26 .37 44 .13 .37 74 .85 .32 .21 .11 .21 .00 5.13

47 15 to 12 18 17 34 33 29 54 57 60 81 94 71 39 17 0 H3

(1) .79 .53 .63 .95 90 1.00 1.75 1.13 2.96 3.01 3.17 4.28 4.97 3.75 2.06 .90 00 34.00

(2) .79 .53 .63 .95 90 1.60 1.75 1.13 2.96 3.01 3.17 4.28 4.97 3.75 2.06 .90 00 34.00

0 12 22 17 27 11 6 10 4 2 16 75 1M %7 80 139 90 38 0 750

(1) 1.16 .90 1.43 .58 .32 .53 .21 .11 .85 3.97 8.78 2.69 4.23 7.35 4.76 2.01 .00 39.M *

(2) 1.16 90 1.43 .54 32 .53 .21 .11 .35 3.97 8.78 2.49 4.23 Y.35 4.76 2.01 00 39.M

13 18 23 to 14 1 0 0 0 2 2 31 103 to 12 54 40 21 0 333

(1) 1.22 .45 74 .ta 00 .00 .00 11 .it 1.H S.45 .53 .63 2,06 2.12 1.11 00 17.61

(2) 1.22 .45 .74 .26 .00 00 .00 .11 .11 1.M l.45 .53 .63 2.06 2.12 1.11 00 17.61

19 24 5 10 11 0 0 0 0 0 0 4 16 2 0 0 5 11 0 k

(1) .26 .53 .58 00 .00 .00 .00 .00 .00 .21 .35 .11 .00 .00 .26 54 .00 3.34

I (2) .26 .13 .54 00 .00 .00 .00 .00 .00 .21 .35 .11 .00 .00 .26 .54 .00 3.58

st 24 0 1 3 0 o 0 0 0 0 b 0 0 0 t t 0 0 4

(1) 00 .05 .16 .00 .00 00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .21

I (?) 00 .05 .16 .00 .90 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .90 .00 .21

Alt tPttDS 67 55 72 36 26 49 44 42 44 174 359 154 192 264 176 91 0 1891

(1) 3.54 2.91 3.81 1.90 1.37 2.59 2.33 2.22 4.64 9.20 18.98 8. 5 10.15 14.17 9.31 4.81 .00 100.00

(2) 3.54 2.91 3.81 1.90 1.37 2.59 2.33 2.22 4.44 9.20 18.98 8.5 10.15 14.17 9.31 4.81 .00 100.00

llePittitt Of ALL toCE M SEtWAtlW S 9081818 PACE

I((2)dittletOfALL0000 005tavAtlm s los full Pitice C. CALP (Wlac SPttD Ltts TIM M teuAt 10 .50 MPs)

I
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TABLE 4A-1 (continued)

.

L.

PlLGalm ffAflom apt &8 JUhM 1(ft0tD(00lCAL DATA Jolut ftitutu:T Dilit!BU110h

l 33.0 ft wi c CAta stAaltiff CLAll A CLAtt fataKu:Y (Pit:Est) e 13.03

Wi e elettflow facM

SPilD(msg) e eht WI It! E ESI St 811 8 85V W . W5W W WWW W uwW vtBL TOTAL

CAtm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C

(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

t3 2 4 5 7 7 6 1 0 0 1 0 0 0 0 0 1 0 34

(1) .76 1.52 1.89 2.65 2.65 2.27 .34 .00 .00 .M .00 .00 .00 .00 .00 .38 .00 12.88
(2) 10 .20 .25 .35 .35 .30 .05 .00 .00 .05 .00 .00 .00 .00 .00 .M .00 1,68

47 19 10 11 16 15 21 29 20 4 3 0 1 0 0 0 8 9 159

(1) 7.20 3.79 4.17 6.06 5.68 7.95 10.9f 7.58 2.27 1.14 .00 .33 .00 .00 .00 3.03 .00 60.23

I (2) 94 49 .54 .79 .74 1.04 1.43 .99 .30 .15 .00 .M .00 .00 .00 .39 .00 7.85

8 12 4 12 4 1 1 0 9 15 3 9 0 0 0 0 4 0 0 62

I
(1) 1.52 4.55 1.52 .38 .34 .00 3.41 5.64 1.14 3.41 .00 .00 .00 .00 1.52 .00 .00 23.48
(2) .20 .59 .20 .05 .M 00 44 .74 .15 44 .00 .00 .00 .00 .20 .00 .00 3.06

13 18 0 1 3 0 0 0 0 0 0 0 0 0 0 0 3 0 0 7

1 (1) .00 .38 1.14 .00 00 .00 .00 .00 00 .00 .00 .00 .00 .00 1.14 .00 .00 2.65
(2) .00 .05 .15 .00 .00 . 0*, .00 .00 .00 .00 .00 .00 .00 .00 .15 .00 .00 .35

I
19 24 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2

(1) .00 .76 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 00 .00 .76
(2) .00 10 .00 .00 .00 .00 00 00 .90 .00 00 .00 .00 .00 .00 .00 .00 10

$1 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 .90 .00 .00 .00 .00 .00 .00 .00 .00 .00-

(2) .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .90 .00 .00 .00

Att SMtel 25 29 23 24 D 27 M 35 9 13 0 1 0 0 7 9 0 264

(1) 9.47 10.94 8.71 9.99 8.71 10.23 14.77 13.26 3.41 4.92 .00 .34 .90 .to 2.65 3.41 .00 100.00
(2) 1.23 1.&3 1.14 1.18 1.14 1.33 1,72 1.73 44 .64 .00 .95 .00 .00 .35 44 .00 13.03

(1). Pit: Int et ALL en testavat 0ms fon f als pat 4

(!)eP!t:thi 0F Att 902 Dettavaflths FChr felt Pt11CD Ce CAut ble OMID Litt VAAN OR Eaunt 10 .50mPa)

|

I
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TABLE 4A-1 (continued)

.

PiL0ste Statsom Apa68 Nbte agig0ac.0010AL Data Jotut f ateLEu0f ellititJfloh

$1A41Liti CLAll 8 CLAll faleutt01 (Pittgut) e 3,41

I
33.0 f t Vic Data

W!@ eltitflom Ftt>

ISPIID(WN)b th[ DI Eul ( ($1 St $$( 8 $$k SW lflV W 6BN W WWW YtSt TOTAL

CAta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I
.

(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 .0C .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

1
03 1 0 0 0 1 2 1 0 0 0 0 3 0 0 0 1 0 6 *

(1) 1.45 .00 .00 .00 1.45 2.90 1.45 .00 .00 .00 .00 .00 .00 .00 .00 1.45 .00 8.70

(2) .05 .00 .00 .00 .05 .10 .05 .00 .00 .60 .00 00 .00 .00 .00 .05 .00 .30

47 2 2 0 2 0 1 3 2 2 1 0 8 0 0 2 $ 0 22

(1) 2.90 2.90 .00 2.90 .00 1.41 4.35 2.90 2.90 1.45 .00 .00 .00 .00 2.90 7.25 .00 31.84

(2) .10 10 .00 .10 .00 .05 .il .'0 .10 .05 00 .00 .00 .00 .10 .25 .00 1.09

8 12 3 1 1 0 0 0 1 0 1 3 0 0 0 0 8 2 0 to
(1) 4.35 1.45 1.45 .00 .00 .00 1.45 .00 1.45 4.35 00 .00 .00 .00 11.59 2.90 .00 28,99

(2) .15 .05 .05 .(c .00 .00 .05 .00 .05 .15 00 .00 .00 .00 .39 .to .00 .99 .

.

13 18 2 1 1 2 0 0 0 0 0 0 2 0 0 0 4 0 0 12=

(1) 2.90 1.45 1.45 2.90 00 00 .00 .00 .00 .00 2.80 .00 .00 .00 4.00 .00 .00 17.39

(2) 10 .05 .!5 .10 .00 00 .00 .00 .00 .00 10 00 .tc .00 .20 .00 .00 .59

19 24 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6

(1) .00 .00 B.70 .00 .00 00 .00 .00 .00 .00 00 .00 .00 00 .00 00 .00 9.70

(2) .00 .00 .30 .00 .00 .00 .00 .00 .40 00 00 90 .00 .00 .00 .00 .00 .30

$1 26 0 3 0 0 0 0 0 0 0 0 0 0 9 9 0 0 0 3

(1) .00 4.35 .00 .00 .00 .00 .00 .00 00 00 .00 .00 .00 .00 .90 00 .00 4.35

I (2) .00 .15 .00 .00 .00 .00 .00 .00 .00 .30 .00 .00 .90' .00 .to .00 .00 .15
. .

Att s*(tot 8 7 8 4 1 L $ 2 3 4 2 0 9 9 14 8 0 69

| *(1) 11.99 10.14 11.59 5.00 1.45 4.35 7.25 2.90 4.35 5.00 2.90 00 .00 .00 20.29 11.59 .00 100.00
e (2) .39 .35 .39 .30 .05 .il .25 .10 .15 .30 10 .W .00 .00 .49 .39 .00 3.41i

I (1)*PitCtti 08 Att SOCE 005tivailCarl FOR full PA01(2)ctiettn107 Att acco OssitvAttort ten tell Pttice to CAut (Wite M LEtt fees 02 emJAL 10 .50 wn)

I

.

22

.
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TABLE 4A-1 (continued)
l

I.

Citt. alm $1Allom ape &8 Jum&t mtttomot0GitAt DATA J0th? PeteLAt:T OltitlBJ110mi

33.0 t1 Wik: Data ETAaltilt Cttll C Otatt fileuth f (Pittlui) e 5.23

WluD OlttCiloh Ft>

h met at 2nt t ist St 351 3 Ssw SW titV ni nasw su gard vgl. 10 fat

I BPlt0(seps)
CAta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C

(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 0 0 0 1 0 1 2 0 0 0 0 0 0 0 0 0 $

(1) .94 .00 .00 .00 94 .00 94 1.89 .00 .00 .00 .00 .00 .00 .00 .00 .00 4.72

1 (2) .05 .00 .00 .00 .05 .00 .05 .10 .00 .00 .00 .00 .00 .00 .00 .00 .00 .25 *

47 4 0 1 1 5 1 1 4 2 1 0 0 1 0 3 3 0 27

| (1) 3,.77 .00 .94 94 4.72 .M .M 3.77 1.99 .M .00 .00 .M .00 2.E3 2.03 .00 25.47

( (2) .20 .00 .M .05 .25 .05 .05 .to .10 .M .00 .00 .M .00 .15 .15 .00 1.33

0 12 3 3 0 3 0 0 0 2 4 3 2 0 0 0 8 4 0 32

(1) 2.43 2.83 .00 2.83 .0C .00 .00 1.99 3.77 2.83 1.09 .00 .00 .00 7.55 3.77 .00 30.19

(2) .15 .15 .09 15 .00 .00 .00 .10 .M .e5 .10 .00 .00 .00 .39 .20 .00 1.58

1
13 14 1 4 2 0 0 0 0 0 0 2 2 0 0 1 3 1 0 16

(1) .94 3.77 1.89 .00 .00 .00 .00 .00 .00 1.99 1.09 .00 .00 .M 2.13 .M .00 15.09

(2) .05 .20 10 .00 .00 .00 .00 .00 .00 .iG .10 .00 .00 .05 .15 .95 .00 .79

19 24 1 1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14

(1) .94 .94 1?.32 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 r*.21

(2) .05 .05 .59 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .69

51 24 0 7 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12

(1) .00 6.60 4.T2 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 00 .00 11.32

(2) .00 .35 .25 .00 .00 .00 .00 .00 .00 .to .00 .00 .00 .00 00 .00 .00 .59

Att 6 Pit 05 10 15 20 4 6 1 2 8 4 6 4 0 1 1 14 8 0 106

(1) 9.43 14.15 16.87 3.77 5.66 .M 1.99 7.55 5.M 5.M 3.77 .00 .M 94 13.21 7.15 .00 100.00

(2) 49 .74 .99 .20 .50 .05 .10 .39 .30 .30 .20 .00 .M .05 .69 .M .00 5.2.3

01).Pt:0tti 08 Att eccc celtavatla s ton tels Pact
(21*Pittini 0F att saat osstavatlms paa Tsit Pitlte to CALM (Vle OPED List inau 08 tant To .50 es's)

|

|

.
)

.
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j TABLE 4A-1 (continued) '

''
.

.

Pilotts $1Afl0m APtM * Nu M Ntitoa0 LOGICAL DATA J01af itfWEutt OllitlWitch

33.0 f t Wic CatA sfA31Liti CLAtt 0 Ctall fatOAs t (PitCEkt) * M.57 .

Islc Oltttflou Ft:M

SP((D(MH ) b We! bl [N! [ [$( $( $$( $ $$V W WW *J WW W Wed Wll TOTAL

CAta 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
,

(1) .00 .00 .DC .00 .00 .11 00 .00 .00 .00 .00 00 .00 .00 .00 .00 .0C .11
(2) .00 00 .00 .00 .00 .M .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05

C3 1 2 1 1 2 9 5 10 7 5 2 1 1 1 2 1 0 51 -

(1) .11 .22 .11 .11 .22 1.00 .55 1.11 .78 .55 .22 .11 .11 .11 .22 .11 .00 5.65

(2) .05 .10 .05 .M 10 .u .25 49 .35 .25 .10 .05 .M .05 .10 .M .00 2.52

47 9 13 4 7 11 1 18 M 33 16 13 11 7 15 13 17 0 226

I- (1) 1.00 1.44 .09 .78 1.22 11 1.9) 3.77 3.65 1.77 1.44 1.22 .78 1.M 1.64 1.te .00 25.03

(2) 4 .M .39 .35 .54 .M .99 1.68 1,63 .79 .k .54 .35 .74 .M .N .00 11.15

1 4 12 6 to il 16 6 0 1 7 8 33 79 18 23 33 28 18 0 311

(1) .66 2.21 1.M 1.77 .M .00 .11 .73 .99 3.65 8.75 1.99 2.55 3.65 3.10 1.99 .00 M .64
j

(2) .30 .99 .74 .79 .30 .00 .M .35 .39 1.63 3.90 .09 1.14 1.63 1.34 .09 .00 15.35

l
13 18 12 28 45 5 0 0 0 0 0 5 87 7 1 5 5 9 0 209

*
(1) 1.33 3.10 4.98 .55 .00 .00 .00 .00 .00 .55 9.63 .73 .it .55 .55 1.00 .00 23.15

(2) .59 1.38 2.22 .25 .00 .63 .00 .00 .00 .25 4.29 .35 .M .25 .25 64 .00 10.32

( r

: 19 24 6 30 52 2 0 0 0 0 0 0 0 0 0 0 0 4 0 m
,

(1) .M 3.32 5.74 .22 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 46 .00 10.41

(2) .30 1.44 2.57 .10 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .20 .00 4.H

El 24 0 9 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11i

(1) .00 1.00 .22 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 1.22

(2) .00 64 10 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .54

ALL DPitts M 102 123 31 19 11 24 l' 48 59 181 37 32 , 54 , 48 49 0 9C3

O) 3.77 11.30 13.62 3.43 2.10 1.22 2.M 5.65 5.32 6.53 20.N 4.10 3.54 5.98 5.32 5.43 .00 100.00
(2) 1.M S.93 4.07 1.53 .M .54 1.18 2.52 2.37 2.91 8.93 1.83 1.54 2.67 2.37 2.42 .00 44.57*

(,, - a. .. . .L, _ t..,,. . .. .,. . .

(2)*P(tCist of ALL goce MMtv&110ml 70t tell P(Bloc to Cath (Wlut OPit0 till thh4 OR IeLat to .50 mPa)

,
1

||
I
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TABLE 4A-1 (continued)

PIL0 alp $1Attoh APIM* A248 W110AA001 CAL DAla Jolt 1 f ttMuCT SlstiltV110h a

33.0 ft W12 DA1A 81AalL111 CLAll I class ref u e:T (Pttctut) e N.01

Wluo Oltttflom f tt>

|
9Ptt0(W M) b WN! WI tut t Ett H Slt 8 $W W W5V W terW W SWW Vttt TOTAL

CAtm 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1

(1) .00 .00 .00 .0C .00 .00 .00 .00 .00 .90 00 .19 .00 .9C .00 .00 .00 .19

(2) .00 .00 .00 .00 .00 00 .00 .00 00 .00 00 .M .00 90 .00 .00 .00 .95

I C3 2 0 2 1 3 3 2 5 0 1 7 2 2 2 1 1 0 42

(1) .38 .00 .34 .19 .57 .57 .M .95 1.52 .19 1.33 38 .34 .38 .19 .19 .00 7.97

(2) 10 .00 10 .M .15 .15 .10 .25 .39 .M .35 '.10 .10 10 .M .M .00 2.07 .

47 7 1 0 1 1 2 12 4 13 19 to 19 N 23 14 19 0 191

(1) 1.33 19 .00 19 19 .38 2.28 .74 2.47 3.41 3.N 3.61 6.13 4.36 3.42 3.61 .00 M.24

(2) .35 .M .00 .M .M .10 .59 .?C .H .94 79 .k 1.M 1.14 .99 .k .00 9.43

0 12 7 3 1 0 0 2 1 0 1 7 76 52 29 9 7 14 0 207

(1) 1.33 .57 .19 .0c 00 .38 19 .00 .19 1.33 14.k 9.87 S.10 1.71 1.33 2.64 .00 39.28

I (2) .35 .15 .M .00 .00 .10 .M .00 .M .35 3.65 2.17 1.43 44 .35 .H 00 10.22 ,

13 16 5 1 3 0 0 0 0 0 0 1 35 22 2 0 0 0 t 77

I (1) .95 .19 .57 .00 .00 .00 .00 .00 .00 .19 6.H 4.17 .38 00 .0c 1.52 .00 14.61

(2) .21 .M 15 .00 00 .00 .00 .00 .00 .M 1.73 1.09 .10 00 .to .39 .00 3.M

2 3 1 0 0 0 0 0 0 0 0 0 0 0 0 3 0 9

i
19 24

(1) .38 .57 .19 .00 .00 .00 .00 .90 .00 .00 .00 .90 .00 00 .00 .57 .90 1.71

(2) 10 .15 .M .00 .00 .W .00 .00 .00 .00 .00 .00 .00 00 00 15 .00 44

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C

I
st 24

(1) .00 .90 .00 .00 .00 .00 00 . 90 00 90 .00 .00 .00 .90 00 00 .00 .00

(2) .00 .:9 .00 .N 00 .00 .00 .00 .00 00 .00 .00 m 00 .00 .00 .WO 00

Au totttt 23 6 7 2 4 7 15 9 22 38 132 96 H 34 W 45 0 527

(1) 4.34 1.52 1.33 .38 .76 1.33 2.45 1.71 4.17 S.31 25.M 14.22 13.09 4.45 4.93 0.54 .00 100.00

(2) 1.14 .39 .35 10 .30 .35 74 44 1.09 1.34 4.52 4.74 3.41 1.48 1.M 2.22 .00 M.01 |

(1) etettet N Au 8000 Gestavations fca tels FA01
(2) etectal et An acao 00stavAttons tot tels Psal0c

re CAin (vte Optta Liss taan ta tuuat to .50 wn)

I ;

,

l

I

i
25:

t

I
- _ _ . _ - _ _ -. . - _ _ _ .. _. - - .
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| TABLE 4A-1 (continued)

.

'I

PIL&als Ital 0h &#e&f Amile E180AOLOGICAL Date J0lk1 fetMtCT tilitlWilou

33.0 ft Wik CA1A fIAllaitt CLall I CLASS FBIWie:1 (Mattet) e 4.02

Wlut DILIC11h fetus

' - SP(ID(nen) e set at Int I lit St Sit t tw SW WW W WW W eWV velk TOTAL

*

i CALM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

(1) .00 .DC .00 .00 .00 .00 .62 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .02

(2) .00 0C .0C .00 .00 .00 .M .00 .40 .00 .00 .00 .00 .00 .00 .00 .00 .0$ ,

.

I C3 0 2 0 2 0 2 3 5 1 0 3 2 1 1 1 0 0 13

(1) .00 1.H .00 1.H .0C 1.H 2.46 4.10 .02 .00 2.44 1.M .02 .82 .42 .00 .00 18.Il
(2) .0c 10 .0; .10 .00 10 .il .25 .M .00 .15 .10 .M .M .M .00 .00 1.14

47 3 2 0 0 0 2 7 2 9 4 4 4 9 4 0 4 0 SS

(1) 2.44 1.M .00 .0C .00 1.H S.74 1.M ?.34 4.92 3.28 4.92 7.34 3.20 .00 3.20 00 47.54
(2) .il 1C .0c .0C .00 10 .35 .10 .M .30 .N .30 4 .N 00 .M 00 2.N

0 12 2 0 0 0 0 0 2 0 0 0 1 15 10 2 0 0 0 32

(1) 1.M .00 .00 .00 .00 .00 1.k .00 00 .00 42 12.30 0.M 1.M .00 .00 .00 26.23

(2) .10 0C .0c .00 .00 .00 10 .00 .00 .00 .M .74 49 10 .00 .00 .00 1.58
.

'
13 18 0 0 0 0 0 0 0 0 0 0 3 3 0 0 0 0 0 8

(1) .0C .00 .00 .00 .00 .00 .0C .00 .00 .00 4.10 2.M .00 .00 00 .00 .00 6.54

(2) .00 .0C .00 .00 .00 .00 .00 .0C .00 00 .2$ .il .to 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) .00 00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 00 .00 00 .00

(2) .CC .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00

81 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I
(1) .00 .0C .00 .00 00 00 .00 .00 00 .00 00 .00 00 .M 00 .00 .00 00

(2) .00 .00 .tc 00 .9C 00 00 .00 .00 .00 00 .00 to .00 00 .00 .00 .00 |

l

414 n>(Its S 4 0 2 0 4 13 7 10 4 13 W M 7 1 4 0 122

I (1) 4.10 3.29 .00 1.H 00 3.28 10.M l.74 0.N 4.9219.4421.3114.M l.74 32 3.M 00 100.00
(2) .25 .M .00 10 .00 .M .H .35 49 .30 .44 1.3B .99 .35 .M .30 .00 4.t2

I ((2).ett:tet or ALL tur Ostte
1Niettet of ALL tar cettavationt #0a tell P&&t

Attcal #0a f ell Malte to CALM (wie mas Lass team a Pa*L 70 .50 wa)
.

I
,

' 26

e
i
4

,
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TABLE 4A-1 (continued)

l
.

pattaim stattom attn Aa:M mittoshocital Data Jolti PMeute:t tittel0Lttloh

I 33.0 il Wlw*. Data StallLitt Ctall & CLAll PH eLEmCT (Pte: Int) e 1.7)

Wit tittC110m f 004

I
B*ttttmas) 6 met et ist t fit St $lt t tw w WWW W tant W aww WO' 101at.

Cate 0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) 00 .00 .00 .00 .0C .00 .9C .00 .00 .to .00 .00 .00 00 00 .00 00 .00
(2) .00 .DC .00 .00 .00 .00 .00 .00 .t3 .00 00 00 .00 00 .00 .00 .00 .00

C.3 0 1 0 0 0 0 0 0 3 1 3 8 1 0 1 0 0 if

(1) .00 2.k .00 .00 .0C .tc .K .00 8.17 3.M l.71 32.h 3.M .to 3.M .00 00 48.57

I
(t) .00 .M .00 .00 .0C .CC .0C .00 .15 .M .10 .39 .M .00 .M .00 .M .44

.

47 0 0 1 0 0 1 0 0 3 3 3 3 3 0 0 1 0 il

(1) .00 .00 2.k .00 .0c 3.06 .0C .00 0.57 5.71 8.57 S.71 S.71 .90 80 3.M .00 42.N

I
(t) .DC .00 .M .00 .00 .M .00 .00 .45 .10 15 .10 .10 .00 .00 .M .0c 74

*
1

8 12 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 1
,

(1) .00 .00 .00 .00 .00 .00 .00 .tc .00 .00 .00 2.17 .50 .00 .00 .00 .9C t.17

I (2) .00 0C .0C .0c .00 .00 .tc .00 .tc .00 . $0 .il .00 .00 .00 .tc .0c 15

13 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0t

I
(1) .00 .0C .00 .00 .00 .00 .00 .A .00 .00 .00 .th .00 00 .00 00 .00 .00

(2) .00 .0C 00 .00 0C .tc .K .90 .00 00 00 .00 .00 00 .00 . 00 .tc 0C

g 19 24 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0

g (t) .00 .0C .00 .00 0C .00 .0C .00 .00 .90 .90 .00 00 90 .00 .90 .00 .C0

(2) .0c .tc .0c .A .00 00 .A .00 .00 .fC 00 00 .00 .00 00 .90 .00 .00

1
51 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C

(1) .00 .0C .00 .0c .00 .90 00 .40 .00 .90 00 00 .00 .00 00 00 00 .00

(f) .00 .K .00 .00 .to .00 .00 .00 .90 .00 00 00 00 .99 00 00 00 .tc

ML 9Mits 0 1 1 0 0 1 0 0 4 3 5 13 3 0 1 1 0 3%

(1) .00 t.M 3.h .DC .00 3.M .00 .00 17.14 8.17 M.39 37.M 8.57 .00 3.M 3.M .00 100.0c.

(2) .00 .M .M .00 .00 .M .K .00 .30 .15 .35 .M .11 .90 .M .M .00 1.73

l (1)*P;ttlet De att tatt totttvaticml tes tell Pa:t
(fleM4 f t108 Att ente 0051evatical tem 1sts Malte ce uLa (viet tMED LEtt leaa WR Stat to .50 8P8)

; I

I,

,

27
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TABLE 4A-1 (continued)

.

I

l PILttin $1Allh Weh8 AanM Wit 0R?.00lCAL Data J0lti f attAu 7 tilitten.fil m

staattitt etalt ALL etall f ateute:S (Pittlet) s 100.00

I
33.0 ff WluD Data

i

Wls Slettisk feb

Ost telaps) e Det et ttt I $58 lt Slt 8 Slw SW WUV W tt8d W Das VetL 101AL ;

CALM 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 3
*

(1) .00 00 .90 .00 .00 .M .M .00 00 .00 .00 .M .90 .00 .00 .00 .00 11

(2) .00 .00 00 .00 00 .M .M .00 .tC .00 .8) .M .90 .00 .M .00 00 .il

03 7 9 8 11 14 22 13 22 it 8 14 il 5 6 5 4 0 178

l (1) .35 44 .39 .54 .H 1.09 .H 1.99 .M .39 .H .M .7% .N .M .N .00 8.79 ,

(t) .35 64 .19 .54 .69 1.09 .H 1.09 .h .19 .69 .M .25 .M .M .N .00 8.79

47 M N t1 27 37 29 70 M M 44 34 39 15 42 34 57 6 694

# (1) 2.17 1.M 1.04 1.33 1.54 1.43 3.46 3.26 3.34 2.37 1.75 1.92 2.71 2.07 1.79 2.81 .to 14.41

(t) 2.17 1.34 1.04 1 33 1.58 1.43 3.44 3.26 3.34 2.37 1.75 1.92 2.71 2.07 1.78 2.81 .00 34.45

*

0 12 25 39 71 20 7 2 14 to 17 51 154 at 62 4 55 36 0 M7

(1) 1.23 1.92 1.04 .99 .35 10 .69 1.18 .De 2.71 7.70 6.34 3.36 2.17 2.71 1.88 .00 -32.97 *

(2) 1.23 1.92 1.04 99 .31 10 .69 1.10 .k 2.71 7.79 4.M 3,06 2.17 2.71 1.e4 .00 32.97

13 18 20 35 54 7 0 0 0 C 0 8 131 32 3 6 il it 0 329
'

(1) 99 1,73 2.67 .3% .00 .90 .to .00 .90 .39 6.47 1.54 .il .30 .74 .99 00 16,74

(2) .99 1.73 t.67 .31 .00 .00 .00 .00 .40 .39 4.67 1.58 1% .30 76 .99 00 14.74

!

19 24 9 34 71 2 0 0 0 0 0 0 0 0 0 0 0 7 9 til

(1) 44 1.75 3.10 10 .90 .00 .90 .00 00 00 .00 .00 .00 .00 00 .35 00 4.17

(I) 44 1.75 b .54 10 .00 .00 .M .00 .M .00 .M .00 .90 .to .00 .3% 00 6.17

. .

51 24 0 19 7 0 0 0 0 0 0 't ,e t ,0 4 0 8 0 24

til 00 .h .35 90 .90 .00 00 .00 .00 90 00 .00 .00 00 .00 00 00 1.H,

I .(t) 00 .h .35 .00 .00 .00 00 .00 .00 .90 00 00 00 00 .00 00 .00 1.H

ALL ritt8 1M iM 142 67 13 54 90 til SE 119 337 1 73 til 96 til 124 4 M26

(1) 8.18 8.19 8.98 3.31 2.62 2.67 6.E 5.13 S.13 S.87 14 43 8.54 6.17 6.74 S.48 6.12
00 100.00

I (h S.18 8.19 8.94 3.31 2.62 f 67 6 b. l.13 5.13 S.87 16.63 1.54 6.17 4 74 S 64 6.17 00 100.00

1 ((1)* Pit.15198 Att 002 Osttevatlhn 5001stl P&;t
*

t)**(tttti 98 Att GCE gelievailti los f ell PitlCE to LALs twito ytt0 Ltli taas en taAL 10 .50 are) ,

l

! i '

I
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i,

!
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TABLE 4A-2

l DISTRIBUTION OF MIND DIRECTIONS
AND SPEEDS FOR THE 220 FT. LEVEL

OF THE 220 FT. TONER,

I
.

, , L . , . 3, ,, , . ._ .,t _ 0 _ ..,. 0,.,t _ .0,0,,, _ ,.

320.0 ft Wi e 3.ta 31A416 11 ctatt a st.sg poteLestt (,tscast) e 4.75

Witt tiettlit. Feet

I

Spitate s) e ett .t ttt t Slt 3( SM 8 SW W tw W tesW tw twW west 10 tat

'
CALu 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.

(1) 00 .DC .00 .00 .00 .00 .00 .tc .00 .00 00 .00 00 00 .00 .00 .00 .00
(!) .A .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

l -

C.3 0 0 0 0 , 0 0 0 . . 0 . . . . 0 0 ,

(1) .00 .00 .00 .00 5.11 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 S.It
(t) . 00 .00 .tc .00 .M .00 .tv .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .M

47 2 3 4 8 3 6 5 1 0 8 0 0 0 1 1 3 0 35

(1) 2.04 3.04 4.17 4.33 3.13 6.2% S.21 1.04 .00 00 .90 00 .00 1.N 1.M t.00 .to 34.46
(!) 10 10 .20 40 .il .M .M .M .00 .00 .00 .00 .00 .M .M 10 .to 1.73

8 *! 6 2 6 0 0 8 6 3 1 1 0 9 0 0 0 0 0 33

g (1) 6.M t 00 4.2% .00 .00 8.33 6.25 3.13 1.M 1.N .00 .00 .00 .00 .00 .00 .00 34.38

g (t) .30 .10 .M .00 .00 40 .34, 11 .M .M .00 .00 .00 .00 .00 00 .00 1.43

13 18 7 4 0 0 0 0 0 1 2 2 0 O 8 9 '3 1 0 22

| (1) 7.M 6.M 00 .00 .00 .00 .00 1.N t.08 2.te 00 .00 .00 .00 3.13 1N .00 !!.92
3 (t) .35 .50 .00 .00 .00 00 .00 .M .10 10 .00 .00 .00 00 .45 .M .00 1.09

'

19 14 1 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 1 ,

(1) 1.06 .00 .00 .00 .00 00 .00 .90 00 00 .00 .00 .00 .00 .00 .00 00 1.04

(?) .M .to .00 .M .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 00 .M
i

g pu e e e e e e e e e e e e e e e e 0 0
-

<

g (1) 00 00 .00 .00 00 .to .00 .00 .00 .00 .00 .00 .00 .00 .00 00 00 .00

(2) 00 .00 .00 .90 .90 .00 .00 00 .00 00 .90 .00 .00 .00 .00 .00 .00 .00

1&LLMtti 14 10 10 4 8 14 11 S 3 3 0 0 9 1 4 3 0 96

(1) 14.47 10.42 10.42 8.33 8.33 14.54 11.44 5.21 3.13 3.13 .00 .00 .40 1.N 4.17 3.13 .00 100.00
(t) .M .49 49 40 40 .69 .54 .M .15 .15 00 .00 .00 .M .30 .15 .00 4.M

| (,, t..,0, m ...,,0.,,0. ,.,,... |
(Itarttet.1 et ALL ttEE teltavatto.l fos f all MiltE Ce CAta (wie M1D Ltti tear en geAL 10 .60 seen

I

I ;
<

29

|
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TABl.E 4A-2 (Continued)
.

.

.

I

l

1
Plttelm StAtton 4AmM.sasse gitanoL0cl0At sata Jolut PeteL4s*f ellititullom

220.0 ft WIW* CATA $1&4!Liti CLAll B CLAll refE4st? (M00Eut) e 1.9)

Wie platottau pet >

'

9Mt0(ws) e het et tot i Ist M Bit t SW W wtw W tow IW and wa6L 101AL

CAta 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
.

(!) .00 .00 .00 00 .00 .00 .00 .00 00 .00 00 00 .00 .90 00 .00 .00 .00

C3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I
(1) 00 .00 .00 .00 00 .00 .00 00 .00 .00 .00 .00 .00 00 .00 00 .00 .00
(2) .31 .00 .00 .00 .00 .00 00 .00 .00 00 .to .00 00 .00 .00 .00 .00 .00.

'
47 0 i i 0 0 e : 1 0 e 0 0 0 0 . 0 7

1 (1) .00 2.54 2.56 .00 .00 S.13 .00 S.13 3.M .to .00 .00 00 .00 .ip .00 .00 17.M.

ft) .00 .M .M 00 .00 10 .00 10 .M .00 .00 .00 00 .00 .00 00 .00 .ll.

!

l
4 12 0 1 0 0 0 1 0 t 9 1 0 0 0 3 0 0 0 e t

(1) .00 2.56 .00 .00 .00 2.54 .00 .00 .00 2.M .00 .00 00 7.M .00 .00 .00 15.38. . i

(2) .to .01 .DC .00 .00 .M .00 .00 .00 .M .00 .00 00 .15 .00 .00 .to .30.

1 >

13 18 1 4 0 0 0 0 0 0 2 3 0 0 1 3 $ 0 0 19 :
'

; (1) 2.54 10.26 .00 .00 .00 .00 .90 .00 S.13 7.M 00 .00 2.M 7.M 12.82 00 .00 44.77 (''

t it) .01 .P0 .00 .00 .00 .00 .00 .00 10 .15 .00 .00 M .il .Il .00 .00 94 |.

19 24 1 0 1 0 0 0 0 e 0 1 0 0 0 1 1 0 0 $

(1) 2.56 .00 2.54 00 .00 .00 .90 .00 .00 3.M .00 .00 00 2.M t.Se .00 .00 12.62.

i (2) .M .00 .M .00 .00 .00 .00 .00 .00 .M .00 .00 00 .M .M .00 .00 .2%
[.

lI st 24 0 0 0 e e e 0 e e e 0 0 e e O C

(1) .00 5.13 .80 .00 .00 .00 .00 .00 .00 00 .00 .00 00 * 00 50 .00 .00 $.13 i. .

| (t) .90 .10 .00 .00 .00 .00 00 .00 .00 00 .00 .00 00 .00 .00 .00 .00 .it.,

!g .

ALL witol 2 0 3 0 0 3 0 3 3 $ 9 0 1 7 6 0 0 39 I
i

(1) 5.13 70.11 1.13 .00 .00 7.M 00 S.13 7. M 12.42 .00 .00 3.5417.M 15.34 .00 .00 10C.00 !
'

(2) 10 40 .10 .00 .00 15 .00 10 15 .5 .00 .00 M .35 .30 .00 .30 1.93 i.

"

I

(1).Me0 tat to att 002 cettevatitel paa tell WJ

Ce CAta (Wie 8 pts till taAa es ts.4 to .50 ps)

l (!).Pttotal 08 Att mac testivations Pos tall Mal 00
,

i

i
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TABLE 4A-2 (Continued)

I

pitoalu Statim JaaM mAtM sittice0 LOGICAL MtA Jolti fetWtutt tiltilWflh

270.0 f t Wisa Cata 31Asttitt Ctall C ttall Pet Wit:f (Ptf.161) e 2.77

I W133 810tt1|2 f tp

M t9(uPa) e att at th! I til $*. 858 8 BW ht W8d W 1Md W WW Vtti 10fAL

CAku 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) .00 .00 .0C .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .M .00 .00 .JC .00

1 (!) .00 .00 .00 .00 .00 .00 .DC .00 .00 .00 .00 .00 .00 .M .00 .00' .00 .00

t3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1
(1) .00 .00 .0C .00 00 .0C .00 .00 .00 .00 .00 00 .M .00 .00 .00 .M .M
(2) .00 00 .00 .00 .0c .00 .00 00 00 .00 .00 .00 .00 .00 00 .00 .00 .00

,

47 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 3

I
,

(1) .00 .00 1.79 .00 .00 1.79 .0C .00 .00 .00 .00 .00 .00 .00 1.79 .00 .00 S.M

(2) .00 .M .M .00 .00 .M .00 .00 .00 .00 .00 .00 .00 .00 .M .00 .00 .15

B 12 1 i 2 1 0 0 0 2 0 0 0 0 0 1 2 0 0 10|g til 1.79 1.79 3.57 1.79 .00 .00 .0C 3.17 .00 .G0 .ft0 .00 .M 1.79 3.17 .M .00 17.h

(2) .05 .05 10 .05 .00 .00 .0C 10 .00 .00 .00 .90 .40 .M 10 .'M .00 49
.

13 18 3 3 2 i 0 0 0 0 1 2 0 0 E 8 7 0 0 27

(1) 5.M l.M 3 17 1,79 .00 .00 .0C .00 1.79 3.57 00 .00 .0014.M 12.50 .00 00 44.21

(2) .15 .il .10 .M .00 .DC .00 .00 .M 10 .00 .00 .00 40 .31 .00 .00 1.33

19 t - 0 1 0 0 0 0 0 0 0 0 1 0 0 2 3 0 8 7

(1) 00 1.79 .90 .90 .00 .00 .00 00 .00 .00 1.79 00 .00 3.57 S.M .00 .00 12.50

(!) .00 .M .00 .00 .00 .00 .0C 00 00 00 .M 00 00 10 .15 .00 .90 .35

I .. .. 0 3 , 0 0 0 0 0 0 0 . . . . . . . ,

(1) .00 S.M 1.79 00 .00 .00 .00 00 00 00 3.57 .40 .00 .l.M .00 00 00 W.t?
*

(2) 00 15 .M 40 .00 .00 .M 90 00 00 .it .00 00 .15 .00 00 ,We .M

., I,8 . . . . 0 , 0 , , , 3 . , ,. ,, . . M

(1) 7.14 14.F9 10.71 3.17 .00 1.79 .00 3.17 1.M 3.57 S.M .M 00 M.00 23.21 .00 .00 100.00

(2) .30 4C .50 10 .00 .M .00 10 .M 10 .il .00 .00 .99 .H 00 .00 2.77

(1)erteCInt Of ALL tatt telttW6tl>$ fut tell PAC.I
Ce CALa (WidD MLD Lits inna ta tant 10 .50 se e )

I (!)eetettet Of att toe gestavatlemt 60s tell P10100

|
,
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L TABLE 4A.2 (Continued)
.

.

.

Pitsalu $111tou 44mM enARM IEll0DOLOCICAL DATA Jolst Pt(Eute*1 ell 1819/180h

320.0 ft WIND DATA 01Mit|11 nall D C4Att totaAu*f (P9totut) e St.ll

Wluo DIN 0115 Fe>

.

Spitetw s) e Mt ti let t ist M Mt t tw SW v54 W tesW Ips and west 10146

*

CALu 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1

(1) .00 .00 .00 .00 .09 .00 .00 .00 .00 .00 .00 .00 .00 .00 .90 .00 .00 .M *

(1) .00 .00 90 .00 .M .00 .00 .00 .90 .00 .00 .00 .00 00 .00 .00 .00 .01

t.3 0 0 0 4 0 0 0 0 0 2 0 2 0 0 0 0 0 8

(1) .00 .00 .00 .M .00 .00 .00 .00 00 .19 .00 .19 .00 .00 .00 00 .00 .M

I (t) .00 .00 .00 .M .00 .00 .00 .00 00 .10 .00 10 00 .90 .00 .00 .00 40

47 6 3 3 8 7 5 2 7 $ 2 l 4 9 8 4 4 0 k

I (1) .54 .38 .It 75 .M 47 19 .M 47 .19 47 .34 .3% .75 .54 .M .00 7.90
'

(21 .30 .15 15 40 .35 .M .10 .35 .M 10 .M .30 44 40 .50 .P0 .tc 4.15

8 12 3 10 14 to 7 to S 8 9 7 37 M 37 le $6 8 0 N7

l *

(1) .28 .h 1.32 .h .M 1,32 47 .M .05 .M 3.44 8.45 3.48 4.33 S.t? .M .00 27 so'

(2) .15 49 .H 49 .35 .M .M 40 44 .35 1.83 1.M 1.43 3.27 2.77 40 .90 14.48

1
13 18 6 5 19 4 1 9 6 3 1 21 102 31 N M M 25 0 459

(1) .54 .47 1.71 .M .99 .8% .54 .30 .M 1.M 9.60 2.92 4.02 9.22 6.02 3.35 .90 43.18

(2) .30 .M 94 .70 .M 44 .30 .il .M 1.M F.E 1.53 3.14 4.N 3.14 1.74 .00 22.49

19 24 9 5 5 1 0 0 0 0 0 to 37 4 6 32 it 7 0 10

(1) .41 47 47 .99 .M .M .00 .00 .00 1.11 3.44 .M .54 3.01 1.69 .M .90 '13.92
(t) 44 .M .25 .01 .00 40 .00 .00 .00 .M 1.43 .30 .30 1.50 .99 .3% .00 F.32

| t

,

u 41 to 3 5 8 0 0 7 0 0 0 i 21 1 9 4 4 11 0 M

(1) .30 47 .75 00 .00 .A .00 00 .00 .99 1.M .M .00 .90 .te 1.93 90 6.21

(I) .il .M 40 .00 00 .3% .00 .00 .00 .M 1.k .M 00 15 .30 .54 00 3.34

I 4tt 9Pitts IF 30 49 If M 43 13 14 15 49 302 M 116 147 150 55 0 1M3

J (1) 3.54 2.63 4.41 8.54 1.11 4.M 1.12 1.M 1.41 4.41 19.00 6.40 10.91 17.H 14.11 S.17 00 100.00

(t) 1.83 1.M I.42 1.33 .M 2.13 .H .M 74 2.42 9.M 3.M l.73 9.84 7.41 2.72 .00 St.ll

(1)**'lemet te att tote Muevalient pas f ail Pact

(2)*M43t198 41L SDIE telttvattan FOR tell P(alCE to Cath (Wie 9PitD Lill fees sa tsat 10 .50 w e ,

I

32'

, ,

t 1
(
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TABLE 4A-2 (Continued)

.

u

I
o , , _ . . . , , M. . . . 4. .0 , t ., _. , t. . ., p.t . . , 0 , ,, , , . .

220.0 ft Wim: s. . staatttti ctall I etAss tet . u n (ptetsut) e St.se

0, .0 0 , .. , , . t ..

I
setIS(men) e me; et get g est at est t tw w tepw t taw w mN vent 10t at

f CAta 0 0 0 0 1 0 0 0 0 0 0 0 0 t t 0 0 1

m (1) .0c .tC .00 .90 1% .00 00 .00 .00 00 .00 00 .00 .00 00 .00 00 .15

(!) .00 .00 .00 .00 .M .00 .00 .00 00 00 .90 .00 90 .00 00 .00 .00 .M

'

1 C3 0 1 1 1 0 1 1 0 1 2 0 1 0 1 2 1 0 13

til 00 .15 .15 .il 00 .il .1% .00 .il .31 .00 .1% .00 15 .31 .il .h 2.00
;

(t) 00 .M .M .05 00 .M .M 00 .M .10 00 .M .00 .M 10 .M 00 .M
'

e 47 2 1 2 3 5 1 3 0 to 4 9 13 9 4 0 3 0 91 ,

it) .31 15 .31 44 .77 .15 .M 1.23 1.M 1.13 1.M 2.00 1.M 92 1.23 4 00 14.62

(2) 10 .05 10 .15 .25 .M .il 40 49 40 .M .M 44 .M 40 .il 80 4.10
g

-

0 12 5 3 0 4 3 I F 3 14 41 31 11 M 35 70 10 0 369
+

(1) 77 .u .00 .62 .31 .77 1.00 .31 2.14 4.32 4.75 4.F.* 4.01 S.39 3.06 1.54 oto 34.37

(3) .FS .il .90 .70 10 .B .3% .10 .H 2.63 1.13 1.$3 1.93 1.73 99 49 00 12.3' j
,

13 14 2 0 8 2 0 2 1 0 9 34 75 M 19 32 it ' 13 9 Ill

(1) .31 00 .00 .31 00 .31 .11 .00 1.M l.M 13.17 3.04 E.93 3.M 1.66 3.00 .00 13.19

til 10 .00 .90 10 00 10 .M .00 44 1.08 3.91 99 .M 1.99 .54 .H .00 10.F8

|

j 19 76 I i 0 0 0 0 1 3 0 7 37 7 1 1 1 7 0 W

(1) .31 .it .00 00 90 .00 .15 44 00 1.08 4.14 1.00 .il .il .il 1.00 .00 't.t*

I
'

(Il 10 .M .00 00 00 00 .M .il 00 .M 1.33 .35 .M .M .M .35 00 3.t?
|

r

81 24 8 1 0 0 0 8 0 I 1 6 6 3 0 0 0 0 0 19 >

j
'

til .00 15 90 00 .00 .00 00 .31 11 .M .St .M .90 00 .00 30 00 3.93 .

(!) .00 .M .00 00 00 .90 .00 19 05 .30 . ' , = 11 .00 00 00 00 00 .M ['

* ,

,

11 7 3 10 4 9 13 15 M M2 152 fl M M 42 34 0 #9

IAtt9Pttel(1) 1.H 1.08 .M 1.54 1.13 1.H 2.00 2.31 5.M 15.77 33.4211.M 19.M 19.82 4.47 l.14 00 100.00

(2) 54 .M 15 49 60 64 .H .74 1.75 l.E F.11 3.F1 3.h 3.21 3.to 1.M .00 St.Ge
! -

v

|

tildttotal Of Att test teltttt11ml its 1818 P&&E,

(lld(IClut Of ALL text gelievatimi FCs istl Mll3 to CALa (wie Mit L3ft f aA8 W DEAL TO 50 HPs)'

!

: | |.

3:
'

1

I
- _ . . _ - _ .. _ - _ _ _ _

-
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| TABLE 4A-2 (Continued)i

!

|
'

.

L

plLftla $1Atl0h Jan &8 + mAA &8 settlan0 LOGICAL DATA Jolut f tERAst? Ollf tituiloh
9

220.0 ft WINO DATA $1Allllit (LAll f CLAll FRttutuCT (PftClut) e 4.30 [
Wic Citttilob FRCpt

Ispite(esPu)
W Irt! Nt tht t (St St $$1 S SSV W WIW W '4hl SW 8thi W8L 101AL

Calm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0*

[ .

g (1) .00 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00.

(2) .00 .0c A .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

*
C3 0 0 1 0 1 0 1 0 2 0 0 0 0 0 0 1 0 6

a (1) 00 .00 1.15 .00 1.15 .00 1.15 .00 2.30 .00 .00 .00 .00 .00 .00 1.15 .00 6.90

(2) .00 .00 .05 .00 .05 .00 .05 .00 .10 .00 .00 .00 .f!0 .00 .00 .05 .00 .30

47 0 2 1 0 2 1 0 1 4 0 3 1 0 0 5 3 0 42

(1) .00 2.30 1.15 .00 2.10 1.15 .00 1.15 6.90 .00 3.45 1.15 10.34 0.20 5.M 3.45 .00 44.28

(2) .00 .10 .05 .P0 .10 .05 .00 .0; .30 .00 .15 .05 44 40 .25 .15 .00 2.08
,

L 0 12 1 0 0 0 0 1 0 2 6 0 2 1 S S 2 0 0 33

(1) 1.15 00 .00 .00 .00 1.15 .00 2.30 6.80 9.20 2.30 1.15 S.75 5.75 2.30 .00 .00 37.93
*

(2) .05 .00 .00 .00 .00 .05 .00 .10 .30 40 .10 .05 .25 .25 .10 .00 .00 1.63

.

13 18 0 0 0 0 0 0 0 0 1 4 0 1 0 0 0 0 0 6

(1) .00 .00 00 .00 .00 .00 .00 .00 1.15 4.60 .00 1.15 .00 .00 .00 .00 .00 6.90

(2) .00 .00 .00 .00 .00 .00 .00 .00 .tC .20 .00 .05 .00 .00 .00 .00 .00 .30

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 .LFJ .00 .00 .00 .00 .00 .00

I **) .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

v. 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I
(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 .b0 .go .00 .00 .00 .00 .00 .00 .00 .00

ML OPitet 1 2 2 0 3 2 1 3 15 12 5 3 14 13 7 4 0 07

*(1) 1.15 2.30 2.30 .00 3.45 2.30 1.15 3.45 17.24 1).79 5.75 3.45 14.09 14.04 0.05 4.40 .00 100.00
j

(2) .05 .10, 10 .00 .il 10 .05 .15 .74 .19 .25 15 .H .44 .35 .20 .00 4.30

(1)e?ttCIW1 Of ML 0000 CottavAtlems foe 1sts PA0t
(2)etitC!st af, ALL 0000 001(tvA110kl f C8 tull PitlCC Ce CALM (W12 SPitD Lill TAAN CE EDUAL 70 .501r8)

||

t
,;
i*

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



TABLE 4A-2 (Continued),

4

.

.

p

|, -

OILealm ste,flon JA M8 EAA&O IEffoa0LOcit.AL Data J01st fateAWCT 0181tltutl0N

220.0 ft Wimo DATA staalLItt CL,Att 0 Ctass fateJtuCT (Pttetut) e 1.63

Wie Oltttt10N f t>

I
OPtt00e*M) W Wet M gut t ist et $$t B tsW CW Wsv W lAN W JM Vt9L TOTAL

CALM 0 0 0 0 0 0 0 0 0 0 0 6 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 1 1 0 0 0 1 0 1 0 1 1 0 1 0 0 7

(1) 00 .00 3.03 3.03 .00 .00 .00 3.03 .00 3.03 .00 3.63 3,03 .00 3.03 .00 .00 21.21

(2) . 00 .00 .05 .Di .00 .00 .00 .05 .00 .05 .00 .05 .95 .00 .05 .00 .00 .35

47 2 2 2 0 0 2 1 2 0 0 3 4 0 1 3 1 0 23

(1) 6.06 6.N 6.06 .00 .00 6.N 3.03 6.06 .00 00 9.09 12.12 .90 3.03 9.09 3.03 .00 69.70

(2) .10 .10 .10 .00 .00 .10 .05 .10 .00 .00 .15 .20 .00 .05 .15 .05 .00 1.14

0 12 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 3

(1) .00 00 .00 .00 .00 .00 .00 .00 .00 3.03 .00 3.03 3.03 .00 .00 00 .00 9.09

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

13 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 *0 0 0 0

f (1) .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .90 '.00 .00 .00 .00 .00'

m (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 (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 .LO .00 .00 .00 .00 .00 .00 .00 .00

| M 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
,

m (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 OPital 2 2 3 1 0 2 1 3 0 2 3 6 2 1 6 1 0 33

(1) 4.06 4.N 9.09 3.03 .00 6.06 3.03 9.09 .00 6.06 9.09 10.10 6.N 3.03 12.12 3.03 00 100.00

(2) .10 .10 .15 .05 .00 .10 .95 .15 .00 .10 .15 .30 .10 .05 .20 .05 00 1.63

| (1)*f ttsut et Att tote est(tvatiks ice full P&Ct
i

3
(2)*ttClut of ALL 0000 Detttvall>$ 70s f all Pitice to CALM (Wie SPtB Lill TmAs M DE4AL TO .50IrW)

|
,

I 1

35

1
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TABLE 4A-2 (Continued),

-

.

l.
-

.

.

I CitGalm 51Attok JANS$ mat $8 MI[0ROLOGICAL DATA J0luf PtimAu:1 918ftlBUT10N

220.0 ft vlw0 DATA $1AalLiff CLill ALL fAA$$ fttSAM f (pttCEN1) e 100.00

Vlu0 DittC180m Ft0M
.

snzotwa) = ==t et = a est at ist s ssw sw wsv v inew sw env vist 10 tat .

uta 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2

I (1) .00 00 .00 .00 .10 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .10

(2) .00 .00 .00 .00 10 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00 .00 .10 *

C3 0 1 3 6 6 1 2 1 3 5 0 4 1 1 3 2 0 39

I (1) .00 .05 .15 .30 .30 .05 .10 .05 .15 .5 .00 .M .05 .M .15 .10 .00 1.93

(2) .00 .05 .15 .30 .30 .05 .10 .05 .15 .25 .00 .20 305 .05 .15 .10 .00 1.93

1 47 12 11 14 19 17 18 11 21 22 10 to 22 27 24 24 13 0 285

(1) .59 .54 .69 .94 .M .M .54 1.04 1.09 .49 .99 1.09 1.33 1.19 1.19 .M .00 14.09

(2) .59 .54 .69 .94 .44 .99 .54 1.04 1.09 49 .99 1.09 1.33 1.19 1.19 .64 .00 14.09

4 12 to 17 22 15 9 29 18 17 30 59 70 59 82 90 to 18 0 631
*

(1) .79 .M 1.09 .74 44 1.43 .99 .64 1.48 2.92 3.4 2.92 4.05 4.45 3.95 .99 .00 31.19

. (2) .79 .84 1.09 74 44 1,43 .39 .84 1.48 2.92 3.44 2.92 4.05 4.45 3.M .99 .00 31.19

13 18 19 18 21 7 1 11 7 4 16 70 181 52 44 131 90 39 0 M1

(1) .94 .99 1.04 .35 .05 .54 .35 .M .79 3.44 4.95 2.57 4.15 4.48 4.45 1.93 .00 37.12

(2) .94 .89 1.04 .35 .05 .54 ,35 .M .79 3.44 8.95 2.57 4.15 6.48 4.45 1.93 .00 37.12

19 24 13 7 6 1 0 8 1 3 0 24 65 11 7 M 23 14 0 219

(1) .64 .35 .30 .05 .00 40 .05 .il .00 1.19 3.21 .54 .35 1.75 1.14 .69 .00 10.83

(2) .H .35 .30 .05 .00 40 .35 15 .00 1.19 3.?1 .H .35 1.75 1.14 .69 .00 10.83

El 24 3 11 9 0 0 7 0 2 1 7 29 4 0 6 4 11 0 96

(1) .15 .54 4 00 .00 .35 .00 10 .05 .35 1.43 .M 40 .30 .M .54 .00 4.M

I (2) .15 .54 44 .00 .to .35 .00 .10 .05 .35 1.43 .30 .00 .M .M .H .00 4.M

AD t>Itts 63 65 5 48 35 74 39 48 72 175 MS 152 201 att 226 97 0 2023

(1) 3.11 3.21 3.71 2.37 1.73 3.H 1.93 2.37 3.M 8.65 18.04 7.51 9.M 14.24 11.17 4.79 .00 100.00
|
m (2) 3.11 3.2'1 3.71 2.37 1.73 3.M 1.93 2.37 3.M 8.65 18.04 7.51 9.94 M.24 11.17 4.79 .00 100.00

EL ICCD 085ttvAf toul FOR 1all PAM
s.,arg.wat of Att 00cc COS(tvAlltert POR 1 Nil Pill 00 to CAtm (v1m sptgp Lggs inns og gaat 10 .50 MPs)

|

36
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TABLE 4A-2 (Continued)

I
1

PILetIn stAf f a. Arete AntB8 Mit0E0 LOGICAL DAT A Jotut f ateutup altititJ110W

220.0 f f VlWD DATA STAtlL11T Ctall % ttAll fat 0VENCT (Ptettut) = 13.00

Wim Ditttilom fem"

Spite (ru) a Net ut fut t Ett St $$t 8 SSW SW W5W W WWW tw tw vtBL 701AL

CAtm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I. (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

Ca3 0 0 0 6 8 2 0 0 0 0 0 0 0 0 0 0 C 16

I (1) .00 .00 .00 2.14 2.85 71 00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 5.69 .

(2) .00 .00 .00 .28 .37 .09 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 74

1
6*7 .4 14 10 19 17 14 to 3 2 0 0 0 0 0 0 0 0 93

(1) 1,42 4.96 3.56 6.76 6.M 4.99 3.M 1.07 .71 .00 .00 .00 .00 .00 .00 .00 .00 33.10

(2) 19 .65 46 .68 .79 .65 .66 .14 .09 .00 .00 .00 .00 .00 .00 .00 .00 4.10

B 12 13 17 4 3 1 7 21 26 to 5 0 0 1 0 1 2 0 111
*

(1) 4.63 6.05 1.42 1.07 .36 2.49 7.47 9.25 3.% 1.78 .00 .00 .36 .00 .M 71 .00 39.50

(2) .60 79 .19 14 .05 .32 .97 1.20 46 .23 .00 .00 .05 .00 .05 .09 .00 $.14

I 13 18 3 8 2 0 0 0 15 10 1 6 1 0 0 1 2 0 56

(1) 1.07 2.45 .71 .00 00 .00 5.M 3.56 .M 2.14 .M .00 .00 .M 2.49 71 .00 19.93

(2) .14 .37 .09 .00 .00 .00 .69 66 .05 .28 .05 .00 .00 .05 .32 .09 .00 2.59

19 24 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 4

(1) 00 .71 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .71 00 .00 1.42

(2) . 43 .09 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .09 00 00 .19

C1 24 0 0 1 0 A 0 0 0 0 'O 0 0 0 9 0 0 0 1

(1) .00 .00 .M 00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .O .00 .M

(2) .00 00 .05 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .90 00 00 .05

Att SM tel 20 41 17 20 to 23 66 39 13 11 1 0 1 1 10 6 0 281

, (1) 7.12 14.59 6.05 9.96 9.25 8.19 16.37 13.04 4.63 3.91 .M 00 .M .M 3.56 1.62 .00 100.00

| (2) 93 1.90 .79 1.30 1.20 1.06 2.13 1.00 .60 .51 .05 00 .05 .M 66 19 .00 13.00

,

(1)*Mt tui Of Att GCES DelltWat!(htl 900 inti PAGt
(2)selectut Of ALL 9012 GBl(IWAf|Chl FOR tull MalG) Ce CALM (WlE SMt0 LIll f ata m tant TO .50 m m)

|

1
.
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TABLE 4A-2 (Continued)
.

.

I

PIL0Blu SYAtloh APlad AA&8 IEllDROLOGICAL DATA J0lW1 f ataAu:7 Ollitleiftl0N

220.0 Ft Wiwo CatA STA4]Liti Ctall 8 CLAll fit 0UthCT (Pitetut) = 3.34

I W1 @ ClttCilom ftck

OPED(WN) b 888 kt DE E Ett St Slt S OSV SW W8W W 64fW lsW swW Vt3L 10 tat

*

CAtm 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 e 1 2 0 0 0 0 0 0 0 0 0 0 0 3

I
(1) .00 .00 .00 .00 1.37 2.74 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 4.11

(2) .00 .00 .00 .00 .05 .09 .00 .00 .00 .00 .00 .00 .00 .06 .00 .00 .00 .14

47 1 2 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 6

1 (1) 1.37 2.74 .00 1.37 .00 .00 .00 1.37 .00 1.37 ,8t0 .00 00 .00 .00 .00 .00 0.22

(2) .05 .09 .00 .05 .00 .00 .00 .05 .00 .05 .00 .00 .00 .00 .00 .00 .00 .28

I
8 12 2 2 1 2 1 1 3 1 3 3 0 0 0 0 7 2 0 28

*

(1) 2.74 2.74 1.37 2.74 1.37 1.17 4.11 1.37 4.11 4.11 .00 .00 .00 .00 9.59 2.74 .00 34.34

(2) .09 .09 .05 .09 .05 .05 .14 .05 14 .14 .00 .00 .00 .00 .32 .09 .00 1.30

13 18 4 4 1 0 0 0 1 1 0 1 1 0 0 1 5 1 0 to

(1) 5.44 5.44 1.37 .00 .00 .00 1.37 1.37 .00 1.37 1.37 .00 .00 1.37 6.05 1.37 .00 27.40

(2) .19 .19 .05 .00 .00 .00 .05 .05 .00 .05 .05 .M .00 .05 .23 .05 .00 .93

19 24 0 3 5 1 0 0 0 0 0 1 0 0 0 0 3 0 t il

(1) .00 4.11 4.85 1.31 .00 .00 .00 00 .00 1.37 .00 00 .00 .00 4.11 .00 .00 17.81

(2) 00 .14 .23 .05 .00 .00 .00 .00 .00 .05 .00 .00 .00 .00 .14 .00 .00 .60

I U 24 0 0 3 0 0 0 0 0 0 5 0 0 4 0. 0 0 0 3 ;

(1) 00 .00 4 11 00 .00 .00 .00 .00 .00 .00 .00 .90 .00 00 .00 .00 .90 4.11

| (2) 00 .00 .14 00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 14

| .

MLpint 7 11 10 4 2 3 4 3 3 6 1 0 0 1 15 3 0 D
(1) 9.59 15.07 13.70 5.48 2.74 4.11 5.48 4.11 4.11 0.22 1.37 .00 .00 1.37 20.55 4.11 .00 100.00

(2) .32 .51 44 .19 .99 .14 .19 14 14 .2s .05 .00 .00 .95 .44 .14 .00 3.38

(1)arttCluf 0F ALL tott 005ttyAtleul fos full PAGt
C CAtm (Pl e OpttD Lill tema ta teuAt 70 .50 ws)

I (I)sptectet Of ALL tatt 00llevalimt 70s f all Pttico

i

38

> ,

.

*
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TABLE 4A-2 (Continued)

.

I ;
.

Pitcalm $1Atloh Art 84 A4M 8ETt0a0 LOGICAL Data Jotut (t!Mu:T Dilititufl0W

220.0 ft WIW: Data $1A41Liff CLAll C CLAtt F AIRANCY (Pittlut) . 5.23

1 _ 0 , t. , ,0. ...

Spite (mPM) h set et tat I tlt et 881 8 SSW SW WIW W WW W WWW Vt4L TOTAL

uLa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1
(1) .00 .00 .00 .00 .00 .00 .0C .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

(2) .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .90 .00 .00 .110 .00 .00 .00

C3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .

1 (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
47 4 1 1 2 4 2 1 0 1 0 0 0 0 0 0 1 0 17

(1) 3.54 .ad .38 1.77 3.54 1.77 .ma .00 .58 .00 .00 .00 .00 .00 .00 .38 .00 15.04

(2) .19 .05 .M .09 .19 .09 .05 .00 .05 .00 .00 .00 .00 .00 .00 .05 00 .79

I t 12 1 4 0 1 0 1 1 7 6 3 0 0 1 0 6 1 0 32

(1) .M 3.54 .00 .34 .00 .38 .38 6.19 5.31 2.65 .00 .00 .34 .00 1.31 .00 .00 26.32

(2) .05 .19 .00 .05 .00 .05 .05 .32 .28 .14 .00 .00 .05 .00 .28 .05 .00 1.48

13 18 3 3 1 0 0 0 0 1 1 3 2 0 0 3 9 0 0 24

til 2.65 2.65 .34 .00 .00 .00 .00 .38 .36 2.65 1.77 .00 .00 2.65 7.M ' .00 .00 23.01

(2) .14 .14 .05 .00 .00 .00 .00 .05 .05 .14 .09 .00 .00 .14 42 .00 .00 1.20

19 24 0 3 11 1 0 0 0 1 0 0 1 0 0 0 5 1 0 13 .

(1) .00 2.65 9. 73 .38 .00 .00 .00 .34 .00 .00 .38 .00 .00 .ec 4.42 .te .00 20.35

(2) .00 .14 .51 .05 .00 .00 .00 .05 .00 .00 .95 .00 .00 00 .23 .95 .00 1.06

I .

81 24 2 2 11 0 0 0 0 0 0 0 & 8 9 A 0 0 0 15

(1) 1.77 1.77 9.73 .00 .00 .f4 .00 .e4 .40 .9) .00 .00 .00 .00 .00 .00 .00 13.27

(2) .09 .09 .S1 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .69
,

Att 6Pitos 10 13 24 4 4 3 2 9 4 6 3 0 1 3 to 3 0 til

1) 0.85 11.50 21.24 3.54 3.54 2.65 1.77 7.M 7.08 5.31 2.65 .90 .06 2.65 17.70 2.65 00 100.00

I . ((2) 46 .60 1.11 .19 .19 .14 .99 42 .37 .28 14 .00 .95 .14 .93 .14 .00 1.23

(1)=>ttCthi 08 ALL GCE 005ttv&11 Chi FOR 1 Nil PAGI
'

.50 tra)(2)*PitCIW1 Of ALL 80tB Celttvailtml fos 1bil Pttite C CAUI (W110 SPED Ltts fa48 E Sm44L 10

'
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TABLE 4A-2 (Continued)g
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.

PILealm statl> APtM M68 IE!!aRMOGICAL DATA Jolut FRE0Wktf 0181tl8Utloh

220.0 F1 Wie DATA $1AAILitt C.All 0 CLAll Ftt0UtWOT (MtMNT) e 45.63

I WIC OlttC110N Ft:M

SPilXWM) N but us tal E Itt St Slt $ llW SW 'WSW W 6ArW W serW vttL 101AL

CALM 0 0 0 0 0 0 0 0 0 0 * O 4 0 0 0 0 0

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

1
*

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

C3 1 1 3 3 6 2 4 1 3 3 5 1 0 3 4 1 0 41

I (1) .10 10 .30 .30 .41 .20 .41 .10 .30 .30 .51 .10 .00 .30 41 .10 .00 4 . * 's

(2) .05 .05 .14 14 .28 .09 .19 .05 .14 .14 .23 .05 .00 .14 19 .05 .00 1.90

47 5 7 8 5 13 5 8 11 14 5 7 8 1 5 2 5 0 109

1 (1) .51 .71 .8) .51 1.32 .51 .81 1.12 1.42 .51 .71 .81 .10 .51 .30 .51 .00 11.05

(2) .23 .32 .37 .23 .6C .23 .37 .51 .65 .23 .32 .37 .05 .23 .09 .23 .00 5.04

f 8 12 15 7 13 14 9 2 9 16 29 30 23 11 11 to '.4 15 0 248
*

m (1) 1.52 .71 1.32 1.42 .91 .20 .91 1.62 2.94 3.04 2.33 1.12 1.12 2.64 1.83 1.52 .00 25.15

(2) .69 .32 .60 .45 42 .09 42 .74 1.34 1,39 1.06 .51 .51 1.20 .83 .69 .00 11.48 .

13 12 7 10 40 15 1 0 5 to 3 39 to 19 22 37 27 15 0 3 34

(1) .71 1.01 4.06 1.52 10 .00 .51 1.01 .30 3.96 8.92 1.93 2.23 3.75 2.74 1.52 .00 34.28

(2) .32 44 1.85 .69 .05 .00 .23 44 .14 1.80 4.b7 .88 1.02 1.71 1.25 .69 .00 15.f4

% 24 9 12 45 14 0 0 0 1 0 4 53 4 0 4 4 17 0 167

(1) . * 22 4.56 1.42 .00 .00 .00 10 .00 .41 5.38 41 .00 .41 .41 1.72 .00 14.94*

(2) 42 .54 a.J .65 .00 .00 .00 .05 .00 .19 2.45 .19 .00 .19 19 .79 .00 7.73

Ef 24 10 21 33 3 0 0 0 0 0 0 5 4 6. 0 0 7 0 83

(1) 1.01 2.13 3.35 .30 .00 .00 .00 00 .00 .00 .51 .41 .00 .00 .00 .71 .00 8.42

(2) 44 .97 1.53 .14 .00 .00 .00 .00 .00 .00 .23 .19 .ho .06 .00 .32 .00 3.44

Att SPitDS 47 54 142 5. 29 9 24 39 49 81 181 47 34 25 55 60 0 986

(1) 4.77 5.86,14.40 5.44 2.'4 .91 2.64 3.96 4.97 8.22 18.34 4.77 3.45 7.61 5.54 4.09 .00 100.00

I (2) 2.17 2.M 6.57 2.50 1.34 .42 1.20 1.80 2.27 3.75 8.38 2.17 1.57 3.47 2.55 2.78 .00 45.&3

(1)= Pit:Eut Of ALL 8000 Celtavations FOR tell PAGE
(2)*PitMW10F Att 802 005tivatiott F0s f ull P(IICC Cs CAtm (WluD SP(t0 List f aAs Os IML 10 .50 # 8)
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TABLE 4A-2 (Continued)
.

.

DILtalm $1Aftok APIM Ami&B tettf on0 LOGICAL DATA Jolgt Ft(&Jtu;T Di$1t|9LitION
.

220.0 71 Wis: CATA stA81 tit? CLAll I CLAll Fateutu 7 (Pittiut) e 25.45

Wlu0 CittCitou F808

I SPitC(MPn) t ett WI It! t E 51 St 851 8 88W SW WlV W WWW IW INN VtBL TOTAL

I
cAtm 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 2 0 2 2 1 1 0 0 2 1 0 1 2 0 1 5 0 20

(1) .34 .00 .36 .34 18 .it .00 .00 .34 .it .00 .it .M .00 .18 .91 .00 3.H
(2) .09 .00 .09 .09 .05 .05 .00 .00 .09 .05 .00 .05 .09 .00 .05 .23 .00 .93

47 4 1 0 0 1 2 5 3 7 5 4 2 6 3 6 9 0 58 *

(1) .3 18 .00 .00 .18 .36 .91 .55 1.27 .91 .73 .36 1.09 .55 1.09 1.H .00 10.55*

(2) . 19 .05 .00 .N .05 .09 .23 .14 .52 .23 .19 .09 .28 .14 .28 .42 .00 2.64

4 12' 2 0 0 0 0 1 5 8 8 15 to 27 39 21 17 9 0 1M

(1) .34 .00 .00 .00 .00 .18 .91 1.45 1.45 2.73 2.91 4.91 7.09 3.42 3.09 1.4 .00 30.55

(2) .09 .00 .00 .A .00 .05 .73 .37 .37 .69 .74 1.5 1.80 .97 79 .42 00 7.77

13 18 9 4 1 0 0 0 0 2 1 5 49 M 32 13 7 27 0 166

(1) 1.H .73 .it .00 .00 .00 .00 .34 .18 .91 8.91 6.55 5.82 2.34 1.27 4.91 .00 33.82

(2) 42 .19 .05 .00 .00 .00 .00 .09 .05 .23 2.27 1,67 1.48 .60 .32 1.25 .00 8.61

19 24 3 4 1 0 0 0 0 0 0 1 49 24 4 0 *0 9 0 99

(1) .55 1.09 .it .00 .00 .00 .00 .00 .00 18 8.91 4.73 .73 .00 .00 1.M .w' 18.00

I (2) 14 .24 .05 .00 .00 .00 .00 .00 .00 .05 2.27 1.20 .19 .00 .00 42 .00 4.58

81 24 3 1 3 0 0 0 0 0 0 0 1 9 0 0 0 2 0 ' 19

I
(1) .55 .18 .55 .00 .00 .00 .00 .00 .00 .00 18 1.M .00 .00 .00, .Se .00 3.45

(2) .14 .05 14 .00 .00 .00 .00 .00 .00 .00 .05 42 00 .00 .00 .09 .00 .M

A 23 12 7 2 2 4 10 . 13 18 27 119 101 83 37 31 41 0 550

Ittsett03' (1) 4.14 2.18 1.27 .M .M .73 1.82 2.34 3.27 4.9121.H 18.M 15.fA 6.73 5.M 11.09 .00 100.00
(2) 1.06 .54 .32 .09 .09 .19 44 .60 .83 1.5 5.D 4.67 3.N 1.71 1.43 2.82 .e0 25.40

1 (2)*Pf1Clut OF Att Gott Celttv4110ml fon inil Pttitt
1)=*tattet of ALL 8000 Celtavat:0mt toe init pact

( to CALM (Wlu0 SPitt atts inAs Da teuaL 10 .50 men)
.
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TABLE 4A-2 (Continued)
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.

I
PitGalm STAttok apt 44. Am68 MitomoL0cicAt DATA J01st Fateutu;f gigT818UTICW

220.0 ft vlus DATA 31Aaltitt ctats f ctAss patetau:t ( m ctuf) e 5.69

Wie Olettilom FROM

SPt[0(W M) b gg[ Wt [g[ [ [s( g[ $s[ ! $ gW W$V W tent W ggW WatL TOTAL

CALu 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C

(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 .90 .00 .00 .00 .00 .00 .00 .00

C3 0 1 0 0 1 0 0 1 1 2 2 1 1 0 0 0 0 10

(1) .00 .81 .00 .00 .81 .00 .00 .8) .81 1.63 1.63 .81 .81 .00 .00 .00 .00 8.13

(2) .00 .M .00 00 .M .00 .00 .M .M .99 .99 .05 .05 .00 .00 .00 .00 .46

I 47 2 0 0 0 0 0 2 3 4 3 3 3 3 2 1 2 0 28

(1) 1.0 .00 .00 00 .00 .00 1.63 2.44 3,25 2.44 2.44 2.44 2.44 1.63 .Si 1.0 .00 22.76
' (2) .09 .00 .00 .00 .00 .00 .09 .14 .19 14 .14 .14 .14 .99 .05 .99 .00 1.30

*t

8 11 2 0 0 0 0 1 2 4 4 4 8 2 6 5 2 0 0 40

(1) 1.0 .00 .00 .00 .00 .81 1.63 3.25 3.25 3.25 6.50 1.0 4 .86 4.07 1.0 .00 .00 32.52

(2) .09 .00 .00 .00 00 .05 .09 .19 .19 .19 .37 .09 .28 .D .09 .00 .00 1.85

13 16 3 0 0 0 0 0 0 0 0 0 1 5 to 7 1 1 0 32
i (1) 2.44 .00 .00 .00 .00 .00 .M .00 .00 .00 .81 4.07 11.34 5.69 .81 .81 .00 26.02'

(2) .14 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .D . ',5 .32 .M .M .00 1.48

19 24 0 1 0 0 0 0 0 0 0 0 0 7 3 0 0 0 0 11

(1) .00 .81 .00 .00 .00 .00 .00 .00 .00 .00 .90 5.69 2.44 .00 .00 .00 .00 8.94

(2) .00 .M .00 .00 .00 .00 .00 .00 .00 .00 .00 .32 .14 .00 .00 .00 .00 .51
. .

81 24 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2>

(1) .00 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 1.43 .90 .00 .90 00 .00 1.0
(i) .90 .90 .to .00 .00 .00 00 00 .00 .00 .00 .99 .90 .00 00 .f0 .00 .99

|ALLSPtitt
7 2 0 0 1 1 4 4 9 9 to 20 27 14 4 3 0 123

'

(1) 5.69 1.0 .00 .t; .31 .81 3.5 6.50 7.32 7.V 11.34 16.26 21.95 11.38 3.25 2.44 .00 100.00

(2) .32 .99 .00 .00 .95 .95 .19 .37 42 42 .6% .93 1.25 .45 .19 14 .00 S.69

(1)*tettet 98 ALL este esteevet 0ms fos tell Pact
(2)=*ttClef Of ALL 000D teltavAtleul Poa tall Pttloc ce CALM (Wie sPita List inns ta DeuAt to .50 Wu)
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TABLE 4A-2 (Continued)

PitCelm $1Allts apt &a Nela malfotCAcctCAL DATA J0lN1 f ateututt bl$1 tit 0110h
'

I

|

22@.0 ft WikD CA1A $1AllLl11 CLAll C CLAll FRtouth:1 (P( Actut) s 1.62

WIWD DittC180W f tCM

I
SPttDim#m) W but at Ett t Ett St 811 3 ssW BW WSW W tRN SW inn wtL TOTAL

pin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 J

J (1) .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 l

(2) .00 .00 .no .00 .00 .00 .14 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 !

l

C3 2 2 1 0 1 0 0 0 0 0 0 0 0 1 0 4 0 it

(1) 5.71 5.71 2.84 .00 2.M .00 .00 .00 .00 .00 .00 .00 .00 2.M .00 11.43 .00 31.43 '

(2) .09 .09 .05 .00 .05 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .19 .00 .51
,

67 1 0 0 0 0 0 0 2 1 1 1 1 2 1 3 4 0 17

(1) 2. M .00 .00 .00 .00 .00 .00 5.71 2.46 2.06 2.M 2.M 5.71 2.06 8.57 11.43 .00 44.57

(2) ,.05 .00 .00 .00 .00 00 .00 .09 .05 .05 .05 .M .99 .05 .14 .19 .00 .79

8 12 0 0 0 v 0 0 0 0 1 1 1 0 0 0 0 0 0 3

(1) .00 .00 .00 .00 .00 .00 .00 .00 2.06 2.M 2.06 .00 .00 .00 .00 .00 .00 0.37

(2) .00 .00 .00 .00 .00 .00 .00 .00 .05 .05 .05 .00 .00 .00 .00 .'00 .00 .14

13 18 1 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 4

(1) 2.86 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 5.71 2.06 .00 , 00 .00 .00 11.43

(2) .05 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .09 .05 .00 .00 00 .00 .19

19 24 0 0 0 0 0 0 0 0 0 0 0 U 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 .0C .00 .00 .00 .00 .00 00 .00 00 .00 .00 .00 00 .00

El 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0

1 (1) .00 .00 .00 .00 .00 .00 .00 . 00 .00 00 .00 .00 .00 .00 .00 .00 .0:t 00

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

4 2 1 0 1 0 0 2 2 2 2 3 3 2 3 0 0 35

|AltOP(IDS(1) 11.43 5.71 2.06 .00 2.94 .00 .00 5.71 5.71 5.71 5.71 8.57 8.17 5.71 8.57 22.06 .00 100.00

(2) .19 .09 .05 .00 .05 .00 .00 .09 .99 .99 .M 14 14 .M .44 .37 .00 1.62

I ((2)*tttttal Of ALL 00(I 08tikvallch| FOR tull P|BlCE
1).PttClut of Att 800D 005tevaticht F08 full Pact

C8 CALR (Wlte DPitD Lit 11aAs W Dent TO .50 IF u )

I
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TABLE 4A-2 (Continued)

.

t

I.

PitGalm $1ATIch apt &4* Ah84 altitot0 LOGICAL DATA J0!st fetMuCT Dilitl8U110m

220.0 FT Wiu0 DAT A $1Asttit? CLAll ALL CLAll ft( M uCT (PteCEuf) e 100.00

WitC OlttCTION ft04

ISPItalwm)
.

B th! et 161 I E st St 851 5 SSV SW WSV W WW sw inmW Watt 101AL

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

I (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 5 4 6 11 18 7 4 2 6 6 7 3 3 4 5 to 0 101

(1) .23 .19 .28 .51 .83 .32 .19 .09 .24 .28 .32 .14 .14 .19 .23 64 .00 4.67
(2) .23 .19 .28 .51 .83 .32 .19 .09 .28 .28 .32 .14 .14 .19 .23 44 .00 4.67 ,

f 47 21 25 19 27 35 23 26 23 29 15 15 54 12 11 12 21 0 328
a (1) ,97 1.16 .88 1.25 1.62 1.06 1.20 1.06 1.34 .69 .69 .65 .54 .51 .54 .97 .00 15.18

(2) .97 1.16 .88 1.25 1.62 1.06 1.20 1.06 1.34 .69 .69 .65 .54 .51 .54 .97 .00 15.18

8 12 35 30 18 20 11 13 41 M 61 61 44 40 54 52 51 29 0 630

(1) 1.62 1.39 .83 93 .51 .60 1.90 2.87 2.62 2.82 2.22 1.85 2.64 2.41 2.36 134 .00 29.15

(2) 1.62 1.39 .83 .93 .51 .60 1.90 2.87 2.82 2.82 2.22 1.85 2.68 2.41 2.35 1.34 .00 29.15
*

I
i 13 18 30 29 45 15 1 0 21 24 6 54 142 62 49 62 56 66 0 662

(1) 1.39 1.34 2.08 .69 .05 .00 .97 1.11 .28 2.50 6.57 2.87 3.19 2.87 2.59 2.13 .00 30.63

| (2) 1.39 1.34 2,08 .69 .05 .00 .97 1.11 .28 2.50 6.57 2.87 3.19 2.87 2.59 2.13 .00 30 63

|

19 24 12 27 62 16 0 0 0 2 0 6 103 37 7 4 14 27 0 317

(1) .56 1.25 2.87 .74 .00 .00 .00 .09 .00 .28 4.77 1.71 .32 .19 .65 1.25 .00 14.67

(2) .56 1.25 2.87 .74 .00 .00 .00 .09 .00 .28 4.77 1.71 .32 .19 .65 1.25 .00 '14.67

ST 24 15 24 51 3 0 0 0 0 0 0 6 15 0 0 0 9 0 123

(1) .69 1.11 2.36 14 .00 .00 .00 .00 .00 .00 .28 .69 .6,0 .00, .00 .42 .00 5.69

I (2) .69 1.11 2.36 14 .00 .00 .00 .00 .00 .00 .28 .H .00 .00 .00 42 .00 5.69

Att SPtt0S 118 439 201 92 45 43 92 113 102 142 321 171 149 133 158 142 0 2161

I
(1) 5.66 6.43 9.30 4.24 3.01 1.99 4.26 5.23 4.72 6.57 14.85 7.91 6.09 6.15 6.39 6.57 .00 100.00
(2) 5.44 6.43 9.30 4.26 3.01 1.99 4.26 5.23 4.72 6.57 14.35 7.91 6.09 6.15 6.39 6.57 .00 100.00

1)ettClut De att 3000 CostavA110ml ice full Past

I (2)#Etttui of ALL 00tm OS$tavall0kl FCa f ull PEtl00( Ce CALN EWIW SPEED Lill TmAs ta SaJAL 10 .50 wo
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5. OU-SITE EOSE CALCULATION MANUAL REVISIONS

The PHPS Offsite Dose Calculation Manual (00CM) was revised during this
reporting period (See Appendix C). . The revisions to the 00CM were
reviewed by the PHPS Operations Review. Committee (ORC) on August 19, 1988
per ORC Heeting No. 88-87. These changes will become effective in
September of 1988.

The PNPS Semiannual Radioactive Effluent and Haste Disposal Report for
January 1 through June 30, 1987 was submitted to the NRC in September 1, ,

1987. Appendix D of this report contained revisions to the CDCM updating
distances and directions to the TLD and air sampling locations. As part
of an ongoing review of licensee 00 cms, the NRC subcontracted with EG&G
Idaho, Inc. The PHPS ODCH Rev.1 was reviewed in its entirety as part ofI their technical assistance contract program. A Safety Evaluation Report
and the results of the Technical Evaluation Report (TAC #63012) were ,

itransmitted to Boston Edison on October 28, 1987 (Reference 4). A number
| of concerns were listed and a 6 act.th response was requested (Reference 5).

'

Attachment A lists the concerns identified in the NRC's contractor| evaluation report. The concerns have been numbered in the order in whichI they appear in Section 4 of the Technical Evaluation Report. The
torresponding change or justification for not making the change is
described under each item. .

'

In addition, a technical review was performed on the ODCM by Boston Edison
Company (Reference 6). This internal review resulted in administrative' ,

knd technical chang 25. The major technical improvements made as a result
'

of the internal technical review are described in Attachment B. ;

Major
improvements were rade in the sections dealing with calculation methods, 1

radiological environmental sampling and measurement locations, and
description of radwaste systems.

i

l

I

I-
.

l.

I
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1
Attachment A

P11erim Nuclear Power Station's Offsite Dese Calculatio0Janpd
Boston Edison Comoany's Resoonse to Nuclear Reaulatory Ctw is3 ion Concerns

Identified in the NRC's Technical Evaluatinn ReDort (TAC #63012)
.

The attached is a listing of the concerns listed in Section 4.0 of Supplement
I to Appendix 0 of NRC letter to Ralph G. Bird from Richard H. Nessman, dated
October 28. 1987. The associated changes to the PNPS 00CM or justification
for not making changes are listed following each item, i

NRC Concern No. 1 In Section 4.1, it is uncertain if the dose rate to the
child's thyroid is identified as the maximum organ dose
since the bases statement in Technical Specification
3.8.D identified the infant. age group instead of the
child age group.

Response No. 1 A proposed Technical Specification revision to Section
3.8.D will be submitted following startup that will ,

provide clarification. The clarification will indicate
the current practice of considering all age groups in
the organ dose calculation for lodines and particulatese

j with a half life greater than 8 days, and Tritium. The
age group with the maximum estimated organ dose will
continue to be used to ensure dose rates froe gaseous
effluents are within PNPS Technical Specifications.

NRC Concern No. 2 In Section 3.1.3, the location of the environmental
release point for liquid radwaste batch releases from -"

sources other than the liquid radwaste treatment system
should be identified in the OOCH.

I !tesponse No. 2 The following clarification has been added to Section
3.1.3:

"All batch releases which are not processed through the
liquid radwaste treatment system are also discharged

I
through the outlet to the circulating water discharge
canal. These untreated liquid effluent releases also
enter the Cape Cod Bay at the outfal.1 of .the discharge
canal."

NRC Concern No. 3 Figures 3.5, 3.2, and 3.3 contain diagrams showing the
radiation monitoring systems. These radiation-

I
monitoring system diagrams are illegible and should be
replaced.

I

I
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| Attach 2ent A (continued)
i

Response No. 3 Figures for the radiation monitoring systems are not '

|

7
required by NUREG-0133 or "General Contents of the |

I- Offsite Dose Calculation Manual," Revision 1, issued by
a Branch Technical Position from the Radiological
Assessment Branch dated February 8, 1979. Since the
information on the radiation monitoring systems
recommended by the Branch Technical Position is
contained in the text of 00CM Section 3.2, Figures 3.1, '

3.2, and 3.3 have been deleted. The location of these
drawings have been listed in the text of 00CM Section
3.2 (i.e.. Section 7.12 of the PNPS Updated FSAR).

r

i NRC Concern No. 4 In Section 4.A. the option for determining the quantity :
Cwi in the concentraston equation by "estimates based on
pr'or experience" is not consistent with 11guld sampling !

Table 4.8-1 of the technical specifications.

Response No. 4 Section 4.A has been revised and renumbered as 4.1. The -,
i definition of Cwg has been changed to be consistent with
L liquid effluent sampling described in PNPS Technical

Specifications as follows:
'

"Cwg Concentration of nuclide i in the 11guld waste
discharge volume prior to any dilution as-

determined by current isotopic analysis for gama,

emitting nuclides and most recent results from
pure beta and alpha emitters C=C1/cc)."

NRC Concern No. 5 In the equations of Sections 4.8 and 4.C. the dilution ;

flow is represented by "F" and "M " and should bep
replaced with the average condenser cooling flow for the
period to change the dilution flow to the average flow

.

'

of the discharge canal during the reporting period.

Response No. 5 The use of a mixing ratio value was maintained to allow,

| for additional dilution in seawater at a given location
i

of interest. The value has beta designated "M " and is1
defined as follows:

"Mi is the sixing ratto (reciprocal of dilution factor)
; at location 1 of exposure or harvest of aquatic food,
; from Table A-3 (dimensionless);"

In addition, the dilution flow (F) has been replaced
i, with the volumetric flow rate in liters /yr (V). The

definition of V specifies summing both the 11guld ,

efflaent and condenset cooling /dtlution water volumes. '

The revised units (liter /yr) resulted in thanging ther

conversion constant to be dimensional',y consistent. The
change does not reduce tha accuracy of the equation.

f

| !
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Attachment A (continued).

i
,

I NRC Concern No. 6 In Sections 4.0 through 4.L. it is not clear from the
equations that s Molteneous dose rate contributions from

F
|-

the main stack and ihe reactor building vent are
included.

| Response No. 6 The equations in Sections 4.D through 4.L have been
j revised and now correspond to the equations in Sections

4.3.1 and 4.3.2. The following clarification of
existing practices for summation of the two dose rate

{ contribitions has been added to Section 4.3:

"Sumation of the doses from the equations below should

I
be performed '/or all significant pathways and all
release points from which significant radioactive
effluent releases have occurred (i.e., Main Stsck and
Reactor Building Exhaust Vent)."

NRC Concsrn No. 7 in Sections 4.H through 4.L. the titles identify '

I
"Halogens, Particulates and others" instead of
"iodine-131, iodine-133, tritium, and all radionuclides
in particulate form with half lives greater than 8 days".

| Response No. 7
ThetitlesinSoutions4.Hthrouhh4.LhAvebeenrevisedanj now fall under the title in ection 4.3.2 tthich is:

,

I "Gaseous Pathway Annual Dose Rates for Iodine 131 and
133 Particulates with Half-Life Greater than 8 days,
and Tritium".

NRC Concern No. 8 In Section 4.H. the equation for the annual dose rate '

from round deposition contains an "1"
denom nator, whereas it should be A g. in the

I Response No. 8 The equation in Section 4.H has been revised and now
corresponds to equation 4.3.2.1. Thc missing lambda
symbol has been included into the equation for tne
annual dose rate from ground deposition.. .

NRC Concern No. 9 In Sec 7

2.2x10jions4.Jthrough4.L.8arenotde'ined.the constants 1.2x10 ,| 7, 5.5x10 , and 1.1x10
'

Reiponse No. 9 The constaa.ts in the equations in Sectiens 4.J through
4.L have been changed. These constants are defined in '

t Section 4.5.3 as follows:
;

"1.19E7 - is equal to 1.00E12 pCi!Ci divided by 3.15E7
sec/yr and multiplied by 1.00E3 g/ g and by 0.5 g H-3 in
plant water per g H-3 in atmospher c water from
Reference 23 (dimensionless) and by 0.75 g water per g

| plant (dimensionless) as calculated in Reference 1
; equation C-9, (pCi-yr-g/C1-sec-tg);

I
.
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Attachment A (continued)

2.18E7 - is equal to 1.00E12 pCi/Ci divided by 3.15E7
, sec/yr and multiplied by 1.00E3 g/kg and by 0.11 g'

Carbon /g plant pass from References 24 and 25 divided by
0.16 g Carbon /m3 of air as calculated in Reference 1

| equation C-8, (pCi-yr-mg/Ci-sec-kg);

5.71E7 - is the conversion factor to correct for
i activity units, time units, and elemental forms of
[ radioiodines, 64ual to the particulate nuclide

conversion factor 1.14E8 multiplied by an elemental
todina fraction of 0.5 from Reference 26, (pCi-yr/Ci-hr);

1.14E8 - is the conversion factor to correct activity
units and timi units for particulate radionuclides,
equal to 1.00E12 pCi/Ci multiplied by 1 yr/8760 hr,
(pti-yr/C1-hr);"

| C C Concern No. 10 In Section 4.L. the definition for the quantity Qg
should not include the word "annual" since the air dose
or air dose rate is already being considered "for the
period".

'Response No.10 The definition of Q. in Section 4.L has been revised and
now appears in Sect'on 4.3.3 as follows:,

"0t - is the annual release rate of nuclide i in gaseous
effluents (Ci/yr);"

The use of the word "annual" has been maintained for .

clarity and dimensional consistency. For purposes of
r performing calculations, all input and output values
[ (activity, use factors, dose rates) are normalized to a

1 year period to prevent inconsistencies in time
factors. Thus, the air dose rate and the quantity Qi

| definitions are consistent in that they are both
expressed as an annual rate.

NRC Concern No. 11 In Section 4.L. the time unit "hours" has been omitted
from the definition for te. , ,

| Response No. 11
Thedefinitionoft{on4.3.3asfollows:in Section 4.L has been revised andnow appears in Sect

I "te - is the time period that crops are exposed to
radio-nuclide deposition during the growing season, from
Table E-15 (hr);"

| The time unit "(hr)" is now indicated in this definition.

,
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Attach:ent A (ctntinued)
NRC Concern No. 12 In Section 6.1, the setpoint for the liquid radwaJte

monitor is set to tne level determined from the
prerelease grab sample with no margin allowed. It is
not clear if plant operation is consistent with the ODCH
descriptio= Jince the monitor should be alarming,

t

continuously during a release, thus preventing the
release.

[ Response No. 12 Technical Specification 3.8.B.I.a allows for the
I setpoint of the effluent monitor to be set to a more

conservative level to allow for the discharge of
radioactive liquid.

I
Pilgrim Station Procedure 7.9.2, "Liquid Radioactive
Maste Discharge", directs the chemistry technician to

I recalculate the monitor trip setpoint by utilizing form
CH - 11.A.2. This calculation uses detector efficitacy
and background, actual data of the discharge in *

question, and available dilution flow to determine ana

[ acceptable alarm setpoint that will allow the discharge
and at the same tima ensure that it will not exceed
10CFR20 limits as prescribed in Section 3.8.A.1 of

( Technical Specifications.

This methodology also ensures that the monitor does not

I
inadvertently alarm continuously because of the.

conservative method used to determine the discharge flow
rate of the tank.

i

1 -

NRC Concern Ko. 13 In Section 6.1.3, the documentation for estimating the
monitor's efficiency "based on prior release experience"
is not referenced.

g Reponse No. 13 The following sentence has been added to Section 6.1
| Item 3 to provide clarification and additional detail on |

,

efficiency determination.

I "PNPS Cheelstry Procedure 7.3.38 entitled, !

' Determination of Conversion Factor.: for. Liquid PRH's',
i

describes the method to determine the efficiency". !

l .

NRC Concern No. 14 In Section 6.2, items 3) and 4) reference the equation '

of Section 4.0 and should reference the equations in
|

I. Sections 4.F and 4.G

Rerponse No. 14 Section 6.2 items 3) and 4) have been revised to
| reference the correct equations. These sections nowi

| e reference Sections 4.3.1.3 i,nd 4.3.1.4 for noble gas
.

;
trnersion total body dose and noble gas 1smersion skin

'

;

i dose, respectively. These sections correspond to the
' equations in Sections 4.F and 4.G.

; u
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Attac'hment A (continued):

i
NRC Concern No.15 A calculation should be included in the 00CH to project

doses due to the release of radioactivity in liquid
F effluents to sati'sfy the requirement of T6thnical
I- Specification 3.8.C.1

| Response No. 15 The equations used to project the monthly doses due to
releases of radioactivity in liquid effluents were given
in Section 4.E and are now referenced in Section 4.2. '

,

These equations as well as all other dose rate equations

I presented in the 00CM yield annual dose rate in arem/yr
or arad/yr. The final result of any equation (s) must be
scaled appropriately for the period of concern. Such
scaling is described at the introduction of Sections 4.2

I and 4.3. For example, the following statement occurs in
the introduction to Section 4.2:

|

| "Modification of final results is necessary for
comparison to dose rate limits for periods different
than one year. For comparison to monthly limits and

I
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 khnual -

cose rate by the fraction of the year for the dose
I period desired."

For purposes of nreiectino resulting dose estimates for.

i the subsequent month, the release rates and
concentrations are assumed to be equal to the previouso

month's release. Such a position was previsusly agreed
upon in the RETS submittal and in associated meetings

I with Nuclear Regulatory Comission staff.
;

| NRC Concern No. 16 A simplified diagram illustrating the solid waste
treatment system is not included in the 00CH.'

i Response No.16 A simplified diagram illustrating the solid waste |,

I treatment system is not included in the 00CM because !,

Pilgrim Nuclear Power Station does not have a solid !

waste treatment system. !

NRC Concern No. 17 There is no separate section in the 00CM addressing the i

| total dose limits of Technical Specification 7.5 with; .

: methodology for calculating the total dose from the ,

liquid, gaseous, and direct radiation contributions. i
-

l ;>

I 1esponse No. 17 A new section has been added to Section 4.0. Section '

4.4, entitled, "Total Dose to a Member of the Public".
which describes the methodology which was and is

I currently being utilized for calculating the total dose3

from the 11guld, gaseous, and direct radiation !
*

.

contributions. In addition, it addresses the conditions,

; | for when an assessment of the total dose must be
: I parformed.
i
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Attach ent A (continued)

NRC Concern No. 18 The direction for Duxbury is NW of the plant site
instead of "SSH-SH" as indicated in Table 7-3.

Response No. 18 The direction for the'Duxbury sampling location as well
I as all other sampling locations have been reviewed and
|' revised. The corrected distances and directions were

obtaineti by physical verification cf exact positions of
sampling location on maps, followed by map generation on
computer and computer scaling techniques. The distances
and directions were obtained from the "to scale"
digitized maps shown in Figures 7-1 through 7-5.

NRC Concern No.19 Figures 7.1 through 7.4 are illegible and should be
replaced.

I
-

Response No. 19 Figures 7.1 through 7.4 have been replaced. The new
digitized maps showing the radiological environmental

I sampilng and measurement locations appear as Figures 7-1
.

through 7-5.

| NRC Concern No. 20 Figure 8-1 should be modified to show the one-inch and
the two-inch discharge lines, tne release pathway to the
discharge canal, and the environmental release point for

{ 11guld radwastes released without treatment.

Response No. 20 Figure 8-1 has been replaced with the corresponding

i figure from the PNPS Technical Specifications (Figure -

4.8-1).

It was not considered reasonable to modify the
I corresponding f'.gure in PHPS Technical Specifications to

add this level of detail. Instead a description of the
one-inch low flow line and two inch high flow line wasI added to Section 3.1.3 as follows:

[ .

"The header provides controlled discharge through either

I
a low flow discharge path or a high flow discharge'

path. The high flow path it normally used with a
variable liquid radwaste effluent flow from 1-200 gpm.
The common discharge header extends front both the low

{ and high flow-paths and is monitored for radiation prior
!

'

to discharge".
|

I The release pathway to the discharge canal and the
] environmental release point for liquid radwaste released

'

without treatment were clarified in Section 3.1.3 as
described in Response No. 2.||

,

|

o ;

i

| 4
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Attachment A (continued)

NRC Concern No. 21 Figure 8-2 in the 00CM shows the drywell effuents being
released to the reactor building vent whereas Figure
4.8-2 in the Technical Specifications shows these
effluents being released to the main stack. The figures
should be correct and consistent.

Response No. 21 Figure 8-2 has been replaced with the corresponding
figure from the PNPS Ttrchnical Specifications (Figure

I 4.8-2), which is correct.

!

1
'

I

[-
..

|
'

.

'
'

[
'

l. ,

I .

.

I
'

I
;

I

I -

;

I

I

53

t .

. L -- _.- - __ - __ . _ _ . -....-.___--.- - .-.-.-. - . - - - -. --
_



I
-

i
Attachment B

N1erim Nuclear Power Station's offsite Deze Calculation Nanual
Boston Edison Commanv's Radioloaical Enaineerina Division

hchnical Review'Summarv
'

l

The attached is a listing of the major technical improvements made to Pilgrim
Nuclear Power Station (PNPS) 00CM, Revision 2. This technical review was

.

i

performed by the Boston Edison Company's Radiological Engineering Division.
This review was performed in July - August 1988 (See Reference 7).

Section 2 * Included liotting conditions for operations and operational
I objectives for radioactive effluents in the Technical

!
,

Specificetion/00CH Crossreference Table 2-1 of the PNPS 00CM to '

be more censistent with the PNPS Technical Specifica'lons.c

I -

Section 3 * Expanded the technical detail in the text of Section 3.0. for

I
effluent flow rates, mixed MPC definition, and effluent
radiation monitor descriptions. *

Section 4 * The use of subscripts and superscripts in the equations in
| Section 4.0 have been revised. A protocal has been established

so as to remove past inconsistencies and ambiquities, thereby,
-

avoiding confusion in the application of the variables and
' equations.
L

The grouping of constant parameters and variables in the*

equations in Section 4.0 have been revised. The constants,
parameters and variables used to calcu) ate the concentration in -

various environmental utdia have been consistently grouped ;together. This will facilitate celculation of these
I concentrations as well as facilitate the calculation of dosea from measurement results of environmental media concentrations.

I * Some new annual dose rate equations have been added. The
I relatively negligible dose pathways which were analyzed in the

PNPS Appendir ! Evaluation, were not included in the original
PNPS 0001. These equations were added for completeness and

1 consistency.
;

'

The usage factors for the various pathways were reviewed for
,

' *
applicable site specific data. Some of the usage factors were jt ,

; revised to conform to the more site specific values in the PNPS ;
! Unit 1 Appendix ! Evaluation. In addition, other usage factors
I g were incorporated to accomodate the dose pathways as mentioned

I above.

; I

; I
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Attach ent 8 (continued)

The values for the shore width factor and mixing ratios were*

|reviewed for site specific data. Some of the shore width jfactors and mixing ratios were revised to conform to the more
site specific values used in the PNPS Unit 1 Appendix I
Evaluation. In addition- other shore width factors and mixing
ratios were incorporated'to accomodate the dose pathways as
mentioned above.

.

The equation for the ground level concentration utilized in the*

calculation of the inhalation annual dose rate has been divided
into two options. The first for gaseous and H-3 which utilizes
the undepleted (X/Q)c dispersion factor. The second is for
particulates with half-lives greater than 8 days and I-131 and

|

,

I-133, which utilized the dep'eted (X/Q)d dispersion factor.
I

I
The equation for the concentration on stored feed and gasture* '

grass has been divided into twc options. The first, witch is
used for both stored feed and pasture grass concentrations, is '

specific for 1-131 and I-133. The secord is specific for
{ particulates with half-lives greater than 8 days.

Section 7.0 Section 7.0 has been expanded to summarize the description of

I
the existing Radiological Environmental Monitoring Program. In -

addition, the tables in Section 7.0 have all been reviewed and
revised to indicate the current pro
sampling and measurement locations. gram and the existingA Technical Specification,

'

change will be :ubmitted in the future to address the
applicable items.

Section 8.0 Section 8.0 concerning Treated Gaseous Radwaste System was
expanded. The description of the Augmented Offgas System from

.

the PHPS Updated FSAR was incorporated.
.

| I .

. .

I
,

I

I
,

I
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| APPENDIX A

Neteorological Data from the 220 ft. Tower for January - June 1988
.

A-1 Delta Temperature from the 220 Ft. Tower A-1
January - June 1988

,

'

A-2 Hind Direction at the 33 Ft. Level from the 220 Ft. Tower A-2
# January - June 1988
i

A-3 Hind Direction at the 220 Ft. Level from the 220 Ft. Tower A-3
January - June 1988

A-4 Mind Speed at the 33 Ft. Level from the M 0 Ft. Tower Ao
January - June 1988 ,'

A-5 Mind Speed at the 220 Ft. Level from the 220 Ft. Tower A-5
January - June 1988

I

I

I

I

,

I

I

.
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APPENDIX A-i

Delta Temperature from the 220 f t. Tower for January - June 1988
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APPENDIX A-1
|

(continued)
|

Delta Temperature from the 220 Ft. Tower for January - June 1988 |
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APPENDIX A-1
(continued)

Delta Temperature from the 220 Ft. Tower for January - June 1988
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APPENDIX A-1

} (continued)

| |

Delta Temprature from the 220 Ft. ' Tower for January - June 1988r
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i APPENDIX A-1
(continued)

.

Delt5 Temperature from the 220 Ft. Tower for January - June 1988
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i APPENDIX A-1
(continued)

.

Delta Temperature from the 220 Ft. Tower for Janusry - June 1988
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APPENDIX A-2

Hind Direction at 33 Ft. Level from the 220 Ft. Tower for January - June 1988
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APPENDIX A-2
I (continued) .

1

Hind Direction at 33 Ft. Level from the 220 Ft. Tower for January - June 1988
.
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APPENDIX A-2
(continued)

Hind Direction at 33 Ft. Level from the 220 Ft. Tower for January - Jtne 1988
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APPENDIX A-2,

(continueO
l-
I- Hind Direction at 33 Ft. Level from the 220 f t. Tower for January - June 1988
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; APPENDIX A-2'

(continued)
.

Hind Direction at 33 Ft. Level from the 220.Ft. Tower for January - June 1988
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| APPENDIX A-2
(continued),

L Hind Direction at 33 Ft. Level from the 220 Ft. Tower for January - June 1988
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A APPENDIX A-3

Nind Direction at 220 Ft. l.evel from the 220 Ft. Tower for January - June 1988
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! APPENDIX A-3
(cont'qued)

>*

Wind Direction at 220 ft. Level from the 220 Ft. Tower for January - June 1988
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APPENDIX A-3
(continued)

Hind Direction at 220 Ft. Level from the 220 Ft. Tower for January - June 1988
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! APPENDIX A-3*

(continued)
.

Hind Direction at 220 Ft. Level from the 220 f t. Tower for January - June 1988
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APPENDIX A-3
(continued)

Hind Direction at 220 Ft. Level from the 220,Ft. Tower for January - June 1988
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I APPENDIX A-3
(continued)

I

! Hind Direction at 220 Ft. Level from the 220 Ft. Tower for January - June 1988
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APPENDIX A-4

Wind Speed at 33 Ft. Levei from the 220 ft. Tower f,or January - June 1988
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APPENDIX A-4
(continued) .

.

Hind Speed at 33 Ft. Level from the 220 Ft. Tower for January - June 1988
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APPENDIX A-4I
(continued)

.

Hind Speed at 33 Ft. Level from the 220 Ft. Tower for January - June 1988
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~ APPENDIX A-4
(continued)

Hind Speed at 33 Ft. Level from the 220 Ft. Tower for January - June 1988
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APPENDIX A-4-

(continued)
i

I Wind Speed at 33 Ft. Level from the 220 Ft,. Tower for January - June 1988
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APPENDIX A-4
'

(continued)
:

Wind Speed at 33 Ft. Level from the 2k0 Ft. Tower for January - June 1988
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I APPENDIX A-5

'f

Wind Speed at 220 Ft. Level from the 220 ft. Tower Nr January - June 1988
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| APPENDIX A-5
(continued)

Hind Speed at 220 f t. Level from the 220 Ft. Tower for January - June 1988
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APPENDIX A-5
(continued)

.

Wind Speed at 220 Ft. Level from the 220 Ft. Tower for January - June 1988
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APPENDIX A-5
(continued)

-

Hind Speed at 220 ft. Level from the 220 Ft. Tower for January - June 1988
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APPENDIX A-5
(continued)

Hind Speed at 220 f t. Level from the 220 f.t. Tower for January - June 1988
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APPENDIX A-5
(continued)

P

Hind Speed at 220 Ft. Level from the 220 Ft. Tower for January - June 1988
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APPENDIX B
.

I

NIND ROSE DIAGRAMS '
-

.

1

1
1.

B-1 Wind Rose Diagrams at the 33 Ft. Level for the 220 Ft. Tower B-1January - June 1988 ,

,

5-2 Wind Rose Diagrams at the 220 Ft. Level for the 220 Ft. Tower B-10 iJanuary - June 1988
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APPENDIX 8-1
.

(continued)

Hind Rose Diagrams at the 33 Ft. Level of the 220 Ft. Tower
for January - June 1988
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APPENDIX B-1
(Continued)

Nind Rose Diagrams at the 33 Ft. Level of the 220 Ft. Tower
for January - June 1988
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APPENDIX 8-1
(continued)

Hind Rose Diagrams at the 33 Ft. Level of the 270 Ft. Tower
for January - June 1988

'

March
~

NIND ROSE OBSERVED WIND FREDUENCY FOR 3/01/88 TO 3/31/88
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( APPENDIX 8-1
(continued)

U

!' Wind Rose Diagrams at the 33 Ft. Level of the 220 ft. Tower
for January - June 1988
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APPENDIX B-1
(continued)-

Nind Rose Diagrams at the 33 Ft. Level of the 220 Ft. Tower
for January - June 1988
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.
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APPENDIX 8-1
(continued) -

Hind Rose Diagrams at the 33 Ft. Level of the 220 ft. Tower
for January - June 1988

. June
.

WIND ROSE OBSERVE 0 WIND FREQUENCY FOR 6/01/8B TO 6/30/88

g770NE0150%Coria=$ SR10 VALUt3 REPRt$thf

1 ERIM h0CLE84 P0ttk STRitch NIND 0137R18U110h
33/228 FOOT IN PER0thf

h ..

hhh kN!

5

I
.

- , .t

/ 5

-

.

* kha 5 ggg

8

I ..

1,
- , = i

1

WSW ESE

I.

sw st LEGEND

Te OVER 24.7 MPH +81
1 5thi 5.4371, 55w SSE y . 19.1 T0 24.7 ##H .81
8 kNlt 83

$ y . 12.2 TO 19.0 RPH .et.

0551BLt WQURS 729 W= 7.6 TO 12.1 MPd IF.41.

4 !!A 0F NOUR! elf '

42.8I3 4.1 10 7.5 #PN
ITA Captunt 94.581 y. .5 TO 4.8 MPd 34.31

15 Rib CA.* 1 CALn UwDta .5 MPH .11

! B-6i

{



.

~ APPENDIX B-1
(continued)

..

Hind Rose Diagrams at the 33 Ft. Level of the 220 Ft. Tower
for January - June 1988

1

First Quarter 1988
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APPENDIX B-1

|- (continued)
(.
' Nind Rose Diagrams at the 33 Ft. Level of the 220 Ft. Tower

for January - June 1988

Second Quarter 1988
'

WIND ROSE OBSERVED W]ND FREQUENCY FOR 4/02/88 TO 6/30/88.
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APPENDIX B-1
(continued)

Hind Rose Diagrams at the 33 Ft. Level of the 220 Ft. Tower
for 0 nuary - June 1988

,
Semi-Annual

NIND ROSE OB5ERVED W]ND FREQUENCY FOR 1/01/88 TO 6/30/88
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APPENDIX 8-2.

f Hind Rose Diagrams at the 220 Ft. Level of the 220 Ft. lower
for January - June 1988 *.
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APPENDIX B-2
(Continued)

Hind Rose Diagrams at the 220 ft. Level of the 220 Ft. Tower
for January - June 1988
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~

NIND ROSE DESERVED WIND FAEQUENCY FOR 2/01/8B TO 2/29/88
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'

(continued)

Hind Rose Diagrams at the 220 Ft. Level of the 220 Ft. Tower
for January - June '988

March

WINO ROSE OBSERVED WIND FREDUENCY FOR 3/01/88 TO 3/31/88
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APPENDIX B-2
(Continued)

Wind Rose Otagrams at the 220 Ft. Level of the 220 Ft. Tower,

for January - June 1988
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APPENDIX B-2
-

(continued)
I

l. Hind Rose Diagrams at the 220 Ft. Level of the 220 Ft. Tower
for January - June 1988

I

I
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) APPENDIX B-2

(continued)
; Wind Rose Diagrams at the 220 Ft. Level of the 220 Ft. Tower
" '

for Sanuary - June 1988

I

June.

.
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' APPENDIX 8-2
(continued)

| Wind Rose Diagrams at the 220 Ft. Level of the 220 Ft. Tower:. for January - June 1988

[ First Quarter 1988
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APPENDIX 8-2
(continued)

Hind Rose Otagrams at the 220 Ft. Level of the 220 Ft. Tower
for January - J0ne 1988

Second Quarter 1988
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APPINDIX B-2
(tontinued)

Wind Rose Diagrams at the 220 Ft. Level of the 220 Ft. Tower
'

for January - June 1988

Semi-Annual
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| 1.0 Introductie,

The purpose of the Offsite Dose Calculation Manual (ODCH) is:

to identify the applicable effluent release limits defined by thea.
Pilgrim Nuclear Power Station - Unit #1 (PNPS-1) Ttchnical
Specifications; and, .

b. to identify the equipment, methods, equations, and data used to
verify compliance with these offsite release limits.

This manual contains the current methodology, parameters, data, and
information used in the calculation of offsite doses due to radioactive
gaseous and liquid effluents, in the calculation of gaseous and liquid
effluent monitor alarm / trip setpoints, and in the conduct of the
radiological environmental monitoring program.
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2.0 Liritin Conditions for Oeeration and Deerational Obiettives

Table 2.1 presents a sumary of the Limiting Cc.ndition for Operation
contained in PNPS Technical Specification Sections 3.8.A. 3.8.C, 3.8.D.
and 3.8.F and also the Operational Objectives contained in PNPS

I Technical Specifications Sections 7.2, 7.3, 7.4, and 7.5.

This table is intended to serve as a sumary of the contents of the PNPS

I Technical Specifications and does not, in itself, establish limits. The
Technical Specifications should be consulted for exact wording and
specifics.

I
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TABLE 2-1

PNPS_lECHNICALSPECI FICATIONS /0F_FSI T E_0OS E_ CALCULATION _MANUA L_ CROSS-R E F_ERE NCE
f0R_ LIMITING _ CONDITIONS FOR_0PERATION AND_0PERATIONAL_0BJECTIVES

Limiting Technical Appilcable
Conditions Specifications 00CM Limits and Exposure

for_0peration Section Sec.tlonisl Objectives _ Period _ Requi red _Act.l.on

Liquid Effluent 3.8.A 4.1 10CFR20. App. 8 Instantaneous Restore concentration to
Concentration Table II within limitsand2x10golumn2uClIm1

for dissolved noble
gases

Liquid Radwaste 3.8.C 4.2 0.06 mrem H.B. Projected for Operate Liculd Haste
Treatment 0.2 mrem Organ 31 days Treatment System

Gaseous Effluents 3.8.D 4.3.1.3 500 mres/yr N.B. Instantaneous Restore release rates to
O Dose Rate from noble gases within specifivations*

4.3.1.4 3000 mreelyr skin
from Noble Gases

4.3.2 1500 mres/ r Organ -

from particulates w
'

Ty, > 8d., I-131, 133
and tritium

Operational
'

Objective.s_

Dose-Liquids 7.2 4.2 1.5 mrem N.B. Calendar Quarter 30 day report if-

5 mrem Organ exceeded

Dose-Liquids 7.2 4.2 3 mrem N.B. Calendar Year 30 day report if
10 mres Organ exceeded

Dose-Noble Gases 7.3 4.3.1.1 5 mrad gasse Calendar Quarter 30 day report if
4.3.1.2 10 mrad beta exceeded

Dose Noble Cases 7.3 4.3.1.1 10 mrad gasuna Calendar Year 30 day report if
4.3.1.2 20 mrad beta exceeded

. .

.

_ _ _ _ _
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TABLE 2-1 (continced)

'
PMPSJCHNICALSPECIFICATIONS/0EESITE_DOSLCALCULATIoM MANUAL _ CROSS-REFERENCE

FOR LIMITING _ CONDITIONS _IOR_0PERAT. ION _AND_0PERATIONAL_0BJECTIVES

Technical Applicable
Operational Specifications 00CM Llalts and Exposure

_0bjecilves Section Sec.tlonisl Objective.s. _. Period _ Requl_ red _Ac t.lon

Dose I-131, 133
Particulates, H-3 7.4 4.3.2 7.5 mrem Organ Celendar Quarter 30 day report if

exceeded

Dose I-131, 133
Particulates, H-3 7.4 4.3.2 15 mrem Organ Calendar Year 30 day report if

exceeded

Total Dose 7.5 4.2, 4.3.1, 25 mrem M.B. Calendar Year Report if 2 times
4.3.2, 4.4 25 mrem Organ specifications in

75 mrem Thyroid 7.2, 7.3, or 7.4

exceeded. Restore dose
to pubilc to within the,

y applica1be EPA limit (s)
or obtain a variance.

NOTE: M.B. means whole body or total body.
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3.0 Pelease Point and Moniter Descriction
"

3.1 Radioactive Effluent Release Point Description (Reference 10)

3.1.1 Main Stack Gas Release

The processed gases from the unit are routed to the main
I stack for dilution and elevated release to the atmosphert

(see Figure 8-2). The main stack is continuously monitored
by a radiation monitor (see Section 3.2.1).

I Dilution air input to the stack is provided to reduce the
hydrogen in the air ejector off-gases to a concentration of

I
less than 4 percent by volume. Dilution air is supplied by
one of two fans located in the filter building at the base of
the main stack. The stack is designed such that prompt
mixing of all gas inlet streams occurs in the base to provide

I prompt dilution of hydrogen and to allow location of sample '
-

points as near to the base as possible.

I
The main stack is a pipe with a top elevation of about 400
feet mean sea level (HSL). The main stack is supported by
the filter building. The filter building is a reinforced

r concrete structure which houses the dilution fan (16,680 cfm
| each fan), off-gas filters, and heaters. The main stack is

located about 700 feet west northwest of the reactor building.

[ 3.1.2 Reactor Building Exhaust Vent Release

Air from areas containing potential sources of radioactive
{ contamination such as the reactor building, radwaste building
i basement, and turbine building basement are discharged

through the reactor building exhaust vent (see Figure 8-2).
Normal airflow is routed from lesser to progressively greater

I areas of radioactive contamination potential prior to final
exhaust. The reactor building exhaust vent is continuously
monitored by a radiation monitor (see Section 3.2.2).

The operating floor ventilation is normally supplied with
40,000 cfm of filtered and tempered outside air which enters
the reactor building through louvers in the east wall. Air

I is exhausted from the operating floor through ducts located.

in the roof truss area and the south wall, adjacent to the-

floor (54,000 cfm per fan). Additional exhaust ducts are
| located above the water level in the fuel poo!, steam

dryer / sept.rator storage pool, and the reactor cavity.

I

-5-
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Two contaminated area exhaust fans ('25,000 cfm per fan), each
' rated at design capacity, are located in the reactor

building. The fans discharge to the main exhaust plenum at

I the base of the reactor building. An additional smaller
exhaust fan (5,000 cfm), located in the reactor building,
exhausts only from the control rod drive maintenance shop and

3 discharges to the main exhaust plenum. Constant volume .

| control is maintained by inlet vanes which are automatically
positioned.

I The reactor building exhaust vent is a square plenum
extending from the top of the west corner of the reactor
building. The exhaust plenum releases to the atmosphere at
an elevation of 182 feet HSL.

3.1.3 Liquid Radiation Haste Effluent Release

| The liquid radwaste discharge header receives discharge from
'

the chemical radwaste monitor tank pumps, the clean radwaste
treated water transfer pumps, and the miscellaneous waste

| drain tank pump (see Figure 8-1). The header provides
cmtrolled discharge through either a low flow discharge path
or a high flow discharge path. The high flow path is
normally used with a variable liquid radwaste effluent flow

I from 1-200 gpm. The common discharge header extends from
both the low and high flow-paths and is monitored for '

radiation prior to discharge (see Section 3.2.3).

Themonitortripsthedischargepumps,closesthefkow
control valves, and provides an alarm on high radiation. The
liquid radwaste effluent is finally discharged through an
outlet diffuser to the circulating water discharge canal.
Liquid effluent releases enter the Cape Cod Bay at the
outfall of the discharge canal which is located about 1100

| feet north from the center of the reactor building.

In addition, batch releases from sources other than the
[ radwaste tanks are permitted provided at least two!

I independent samples are analyzed in accordance with PNPS
Technical Specifications section 4.8.A.1, an independent

I
verification of the release rate calculations is performed,
and an independent verification cf the discharge valving is
performed. Concentrations released to unrestricted areas
must be limited to the values specified in 10CFR20.

! All batch releases which are not processed through the liquid
radwaste treatment system are also discharged through an

| | outlet to the circulating water discharge canal. These
| I untreated liquid effluent releases also enter the Cape Cod
| Bay at the outfall of the discharge canal.

| -6-
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3.2 Radioactive Effluent Monitoring System Description (References 8, 9,
and 10)

3.2.1 Hain Stack Gas Hor.itoring System

The main stack gas monitoring system consists of two
individual channels (see Section 7.12 of Reference 10) to

I
monitor the release of noble gases. Each channel consists of
a gamma-sensitive scintillation detector and a seven decade
logarithmic count rate monitor that includes a power supply
and a meter. Both channels are recorded on a two-pen

I recorder located in the main control room. Both channels are
connected to the 24 volt DC power bus and to the AC Radiation
Protection System via a transfer switch to the emergency
diesel generators.

Each monitor has two upscale alarms and one downscale alarm.
g Exceeding a setpoint initiates an alarm in the main control .

[ room, but no control action is provided. The uostale alarms
indicate high radiation (see Section 6-2 for gaseous effluent
monitor setpoint), and the downscale alarm indicates

| instrument trouble.

To monitor noble gases in the gaseous effluent from the main

I
stack, a sample is drawn through an isokinetic probe which is
located in the stream to assure representative sampling. The
sample passes through a particulate filter and charcoal
cartridge. The filtered gas then flows to two shleided
chambers where the radiation level of the noble gases is ..

measured by two scintillation detectors, one located in each
shleided chamber.

The system also provides for sampling of particulates and
iodines by the use of a filter and charcoal cartridge located
upstream of the gas being monitored in the shielded

I chambers. The filter and cartridge are routinely analyzed in
a chemistry laboratory lit accordance with PNPS Technical
Specification.

Each individual channel includes a built-in check source and
a purge line to purge the stack gas from''the ' sampling

I
chamber. Both the purge valve and the check source are
operated from the main control room. Each channel is
calibrated by laboratory analysis of a grab sample in the
offgas line. Alarm trip circuits can be tested using a test

I source.

I

I .,.

i
i
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The channel has an upscale trip to indicate high radiation
level and a downscale trip to indicate instrument trouble.
The upscale trip alarms in,the main control room (see Section
6.1 for liquid effluent monitor setpoints), trips the monitor
tank pumps, and terminates the discharge. The downstale trip
alarms in the main control room. The waste discharge valve
is the isolation control device for the liquid radwaste

,

effluent stream and it is automatically closed when the alarm
is tripped. There are two waste discharge valves, one is
situated on a two inch line and the other is situated on a
one inch line. Both valves are located prior to the

I radiation waste effluent monitor and prior to the discharge
canal. The valves are air operated valves. The waste
discharge valves are: A07216A and SV7216A, which are on the
2 inch line; and A07216B and SV7216B, on the 1 inch line.
The power source is the 24 volt DC power bus.

Alarm trip circuits can be tested using test signals. The.

channel is calibrated by laboratory analysis of a grab sample'

from the liquid radwaste system.

.
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TABLE _3-1
RADI ATION_E F F LUEN T_ HON.I TOR _DA_TA,

E f fluent _Moni_t. ors
Stack Gas Reactor Ridg. Vent

[ tem Channel 1 Channel _2 Channel _A Chan.nel B liquid _Ef f_luent.

Manufacturer 'GE GE GE GE GE

Model Number 194X900G9 194X900G11 194X900G11 194X900G11 194X900G9

Serial Number 6.343,901 PPA 6.550.PA6.343 6.550,733 6.550,789 6.342,995 PPA
6.342,790 PRM 907 6.342,788 PRM

Scale cps cps cps cps cps

Range 10-1 - 105 10-1 - 106 10-1 - 106 10-1 - 106 10-1 _ 106
~

.

Power 24V. DC 24V, DC 24V, DC 24V, DC 24V, DC

location Panel 910 Panel C910 Panel C910 Panel C910 Panel C910

1:sta11ation Date 8/20/71 8/20/71 8/20/71 8/20/71 9/13/71
.

Surveillance Test '

a. Daily Channel Check Channel Check Channel Check
b. Monthly Source Check Source Check
c. Quarterly Channel Functional Test Channel Functional Test Channel Functional Test

Co11bration '

a. Quarterly Check Source Check Source Check Source
b. 18 months Known radiation source Known radiation source Known radiation source

_
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1ABiL3-1
RADI ATION_E ff_LUEN T_HONI, TOR _DA TAlcon t i nued).

EfiluenLMonl_to.rj
Stack Gas Reactor Bldg. Vent

Item Channel 1 Channel 2 Channel A Channel _8 1,lgul.d_Eff_luent

Alarm Set Points
a. Hi Alarm see Section 6.0 see Section 6.0 see Section 6.0b. Mi Hi Alarm

Isolation Control Mone None Maste Discha.ge Valve
Device
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3.3 Heasurement Method During Release (References 5, 7, and 10)

3.3.1 Gaseous Effluent

The gaseous effluent radiation level is continuously
monitored as it is being vented to the atmosphere. Periodic
samples are collected from the reactor building vent and the

I main stack. The particulate filters, charcoal cartridges, '

gas samples, and condensed water samples are analyzed for
isotopic identification and quantification, in accordance
with the PNPS Technical Specifications.

3.3.2 Liquid Effluent

| Prior to the release of any liquid waste, a sample of the
release is collected and analyzed for gross beta and gross
gam.a activity, and the specific activity of each release is
determined by isotopic analysis. The waste discharge tank is -

retirculated at least 60 minutes prior to the collection of a
sample. The release of any liquid waste is controlled on a

3 mixed maximum permissble concentration (MPC) basis, where the
'

[ sum of the ratios between the isotopic concentration and the -

HPC is less than one. The specified waste discharge flow
rate must be at least 10% less than the maximum waste

| discharge flow rate which shall not exceed 200 gpm. The
discharge of the liquid effluent is made from the liquid
radwaste discharge header.

'

3.3.3 Limitations

a. Gaseous Effluent

1) PNPS Technical Specifications for gaseous release
values.

b. Liquid Effluent

1) PNPS Technical Specifications for liquid release
i values.

2) If one pump is used to discharge the liquid waste and

|
fails, the release is isnediately discontinued.

3) If the discharge flow rate recorder fails, the release
is immediately discontinued.

I

- 12 -
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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 equations have, in some cases, been presented in a
slightly differed form in an effort to sirplify their use. The
subscripts use i tre "a" for~ age group, "j" for orgai), "1" for
radionuclide, 'p" for pathway ar.d "1" for location. Capital letters have
been used on the dose / dose rate, use '..dct, concentration, and dose
conversion factor abbreviations to t'>synate pathways. "A" is for *

aquatic foods, "S" for shoreline depc. sts, "M" for swiming, "Y" fcr
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, "M" for milk, and "C" for meat.

The descriptions of constants, variables, and parameters in this section
are also based on those described in Reference 1 unless otherwise
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,
to include more technically correct information, or to provide uniformity

- (e.g., Xj values always presented in hr-l). Values for parameters which
i only have a single value will appear along with the definition. For .-* those parameters which can take on different values for different

conditions, the appropriate value will appear in the referenced tables.

I All numerical contants have been derived from the indicated base
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
I 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: * *

CH / { ( Cwi / MPCj )DFR =

i
where:

1
DFR = Maximum discharge release rate of 11guld effluent.

(gal / min).

- 13 -
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CW = Flow rate of diiution water, (gal / min).
Cwt = Contentration of nuclide i in the liquid waste

discharge volume prior to any dilution as determined
by current isotopic analysis for gamma eamittingi.
nuclides ar.d most recent results from pure beta
and alpha emitters, (uC1/cc).

HPCt = M.ximum Permissible Concentration of each nuclide i
from 10CFR20 Appendix B, Table II, Column 2, (uti/cc).

I
4.2 Licuid Effluents Dose Assessment Methodoloav

f 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 normaltred to a 1 year

{
release period. Modification of final results is necessary for
comparison to dose rate limits for periods different thar, one year.
For comparison to monthly limits and quarterly limits, results would
be scaled by 1/12 and 1/4, respectively. To determine the dose or

I dose commitment for a desired period, multiply the annual dose rate -

by the fraction of the year for the dose period desired.

I .- Pathways assuming internal deposition of radionuclides (i.e.,
ingestion) involve the use of a 50-year comitted dose conversion
factor. This entire prospective dose will be assigned to the

[ individual for the year of intake (Reference 1). For pathways
1 involving external radiation to the total bcdy (i.e., shoreline .

activity, swimming, boating), the dose to all other organs is
assumed equal to that for the total body (Reference 1, Appendix E).

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)

DA jp = UAap E CAip DFlaija . .i
I

;

where:'

lp = CH ) Bjp e - OCA t

CHg) = 1.00E12 Qt ' N L e Aii
'

t l-

%
Above equations derived from Reference I equations 2
and A-3.

- 14 -o
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4.2.1.2 Shoreline Deposits (Discharge Canal and Recreational
l Arc:,)

..

H [ CS ) DFGgj
I

DSaj) - USal i t
i

where: *

CS ) - 2.89 CHg1 (1-e - D*)t
11

| CHgg - same as indicated in equation 4.2.1.1

Above equation derived from Ref. I equations

| A-4 through A-7.

4.2.1.3 Swimming (White Horse Beach)

DWaj) - UWal E CHg) DFWij
i

i where:

CHgg - same as indicated in equation 4.2.1.1

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

E,

4.2.1.4 Yachting / Boating (Cape Cod Bay)

I DY,)j 0.50 UY,j CHgj DFW)g

where:
'

CH ) - same as indicated in equation 4.2.1.1g

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

- 4.2.2 Definitions:

B n is the equilibrium bioaccumulation factor forI i
5 ra5tonuc11de 1, in aquatic foods pathway p expressed as the

concentration in biota (pC1/kg), divided by the concentration,

in water (pct / liter) from Table A-1, (liters /kg);

Cage is the concentration of radionulcide 1 in pathway p of
aqvrtic foods, (pC1/kg);

C5j) is the effective surface conctntration of radionuclide i
in sediments at location 1 (pCi/m3);

- 15 -
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CHil is the concentration of radionuclide i in seawater at
iocation 1 (pCi/ liter); -

DAajp is the total annual dose rate from ingestion of aquatic
foo.s to organ j, of indiviiuals of age group a, from pathway ip, (mrem /yr); i

DFG j is the open field ground plane dose conversion factor ii

fororgg/pti-hr);n j, from radionuclide 1, from 7able E-6, !
(mrem-m l

,

DFlaij is the ingestion 50-year committed dose conversion
factor for organ j, of individuals in age group a. from

I radionuclide i, from Table E-11 through E-14 (arem/pCi |ingestad);
I

{ DFH s is the submersion dose conversion factor in water, fori
organ j, of individuals in age group a from radioriuclide 1,
from Table A-2, (mrem-liter /pti-hr);

( DS is the total annual dose from exposure received during
sh Niine activities rate to organ j, of individuals of age
group a, at location 1, (mrem /yr);

, ,

DHail is the total annual dose rate from exposure received
during swimming, to organ j, of individuals of age group a,

{ at location 1, (mrem /yr);
'

DYai) is the total annual dose rate from exposure received

I
during yachting / boating, to organ j, of individuals in age
group a, at location 1, (mrem /yr);

'

M1 is the mixing ratto (reciprocal of dilution factor) at
I location 1 of exposure or harvest of aquatic food, from Table

A-3, (dimensionless);

I
Qi is the annual release rate of radionuclide i in liquid
effluents, (Ci/yr);

tb is the period of time for which sediment is exposed to
| radionuclides in seawater, including buildup, (hr, assumed to

be 1.31ES hr 15y);-
,

I th is the time between exposure of aquatic foods to
radionuclides in sea water and their consumption by an
individual, from Table A-3, (hr);

| ti is the transit time required for radionuclides to reach I

location 1, (hr, assumed to be 0.0 hr from the liq;1d waste
tank to the discharge canal);

UAao is the use factor of aquatic Joods from pathway p, by
individuals in age group a, from Table E-5 for maximum

| individual Table E-4 for average individual, (kg/yr);
i - 16 -
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.

USal is the use factor (amount of time) an individual in age-

group a, engages in shoraline activities at location 1, from
Table E-5 for maximum individual, Table E-4 for average
individual (hr/yr);

UWal is the use factor (amount of time) an individual in age
'

group a, engages in swimming at location 1 from Table E-5
for maximum individual Table E-4 for average individual,
(hr/yr);

,

UYa1 is the use factor (amount of time) an individual in age
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); -

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

At i the radioactive decay constant of radionuclide i,
(hr-{);

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);

2.89 is the factor to convert for transfer of nuclides frome

,
water to sediment, equal to 100 liters /m -day from Referencez

16 multiplied by 1 day /24 hr and by in 2 (to convert'

reciprocal i to halflife), as calcuated in Reference 1
equation A-5, (liter /m2-hr);

: L

| 1.00E12 is the factor to convert from Ci to pC1, (pCi/Cl);

| 4.3 Gaseous Effluents Dose Assessment Methodoloov

The following equations shall be used to estimate the annual dose

I rates due to release of radioactive gaseous effluents. All input,

parameters (ie, activity and volume) must be normalized to a 1 yearI
'

release period. Modification of final results is necessary for

I
comparison to dose rate limits for periods different than one year.
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 comitment for a desired period multiply the annut, dose rate

I by the fraction of the year for the dose period desired.

- 17 -
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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).

Sum ation of the doses rates from the equations below should be
performed for all significant pathways and all release points from
which significant radioactive effluent releases have occurred (i.e.,
Main Stack and Reactor Building Exhaust Vent).

4.3.1 Gaseous Pathways Annual Dose Rates from Noble Gases

P 4.3.1.1 Gamma Air Dose
.

DNi= [Cy DFNigt
i

where:

P Cti 3.17E4 'X_L Qt
,0 / g

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

3 = [i Cgg DFNgDN

,

|' where: |

'{ C >- 3.17E4 ' X ( Qi Ii
iOcl

L Above equations derived from Ref. I equations 7, B-4,i

and B-5.

: 4.3.1.3 Total Body Dose

DNTB S [ C g DFNITBi
i

,

| where:
'

| Cji - Same as indicated in equation 4.3.1.1.
'

| Above equations derived from Ref. I equations 8, 10,
B-1, B-2, B-4, 8-5, B-6, and B-8, as well as,

References 3 and 4' - 18 -
|
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4.3.1.4 Skin Dose
L

DNS=ECi3 DFN s + 1.11 S DN,i
i

where:

Cjs. DN = same as indicated above in equations
4.3.1.2 and 4.3.1.1, respectively.

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

4,3.2 Gastous Pathways Annual Dose Rates from Iodine 131 and 133
.

Particulates with a Half-Ilfe Greater than 8 Days, and
Tritium.,

.

1 PNPS Technical Specifications do not consider doses from C-14
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 E CGt DFG jt
i

f
where:

|.

,.

!CG) = 1.00E12 'D' Qt (1-e - M0
10, A)

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

4.3.2.2 Breathing / Inhalation,

DBaj-UBa{CB t DFBaij

.- ..

i where:,

CBt - 3.17E4 X) Qi for H-3, C-14
'Olc,

CBt 3.17E4 'X( Qt for particulates with
,04d

Tx >I-135.Bd and 1-131, 1-133,, and
1

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

- 19 -
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|
I' 4.3.2.3 Leafy Vegetation Ingestion

DLaj = ULa f1{CLgDFIaij

where:

CL< = leafy vegetation concentration as
ca'culated below.

Above equation derived from Ref. I equations 14
and C-13.

where:

CHj, CLj, CP . CRt = 1.19E7 Qt 'Ist /H for H - 3t
L Q LC

CHj, CLj, CPj, CRt = 2.18E7 p Qt 'X ' for C - 14
,0 i c .

1

CH , CLj, CP . CRt=5.71E7'D(Qt*i t.-

601
'

r! ( 1 - e A sn t t )
+ .

Yy XEi
.

,

By(1-e - Alt 6 )l I4 for I-131,
e- h I-133, and

PXg I-135
I

-

CHj, CL{, CPj, CRj - 1.14E8 Qt *

| rp ( 1 - e Ant *>
'

..

' '

Yv h El
I ~

siv ( 1 - e A)ti > 4ik for particulatese-

| P At with T)p 8 days
_

Above equations derived from Ref. I equations C-5-

through C-9.

I
' - 20 -
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4.3.2.4 Root Crop Non-Leafy Vegetation Ingestion

DRaj - URa fr E C,Rg DFlaij
i

where:

CRt - root crop concentration as calculated
I

-

in 4.3.2.3.

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

4.3.2.5 Milk Ingestion
' DHaj=UMaECHjDFlaij

i

( where:

i - F m CFj Qt e - A'iCH i f

CFj - f fsCPj , (CH;(1-f )) + CHjf (1-fs)p p p.

CPj,CHj = concentration in pasture grass and
harvested / stored feed as calculated in-

equation 4.3.2.3.

. Above equations derived frera Ref. I equations 14,
t C-10, C-11, and C-13 -

,.

; 4.3.2.6 Heat Ingestion
,

DCaj = UCa CCt DFlaij.

%

i

where:
>

CC) - Fjr CFj Qt e M 3 .

! CFj = concentrail a in forage as calculated la,

equation 4.3.2.5

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

, ,

I.

| - 21 -
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4.3.0 Definitions

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

C e- is the effective semi-infinite cloud concentration ofl
1 noble gas 1. for the purpose of calculating beta air dose.

(pCi/m3);

1
C , - is the effective finite cloud concentration of noble1
gas i for the purpose of calculating gamma air dose (pCi/m3);

CBI - is the ground-level airborne concentration of
I radionuclide 1. (pCi/m3);

CCi - is the concentration of radionuclide i in meat,

{ (pCi/kg);

CF - is the concentration of radionuclide i on forage, ,

(p 1/kg);>

CGg - is the ground plane concentration of radionuclide 1,
(pCi-hr/m4-yr);a

CHI - is the concentration of radionuclide i on'

harvested /s Mred feed, (pCi/kg);

CNi - is the concentration of radionuclide i in milk,,.

(pCi/ liter);

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

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

1
CR) - is Joe ...icentration of radionuclide i in root
crops /non-leafy vegetable:, (pCi/kg);

is the total annual dose rate from breathing /DBaj
tion to organ j, of an individual in age group a,I inh &la'

(mrem /yr);'
-

, | DCaj - is the total annual dose rate from ingestion of meat
to organ j; of an individual in age group a, (mrem /yr);'

is the inhalation 50-year committed dose cow ersion
DFBat3 for organ j, of individuals in age group 4 fromI factof

,

radionuclide 1, from Tables E-7 through E-10. (mrem /pC1);

| DFGi - is the open field round plane dose conversion factor !

for rgan j, from radionut ide i, from Table E-6, (mrem
-m2 pCi-hr);| /

It

'

i - 22 -
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DFlaij for organ j, for individuals in age group a, fromis the ingestion 50-year committed dose conversionfactor;'
radionuclide i, organ j, fr.om Table E-11 through E-14
(mrem /pC1);

is the beta skin dose conversion factor for a
DFNgs finite cloud of noble gas 1, which includes thesemi-in
attenuation by the outer "dead" layer of skin, from Table

I B-1, (mrem-m3/pCi-yr);

is the total body dose conversion factor for a
DFNyfnfinitecloudo{noblegas1,whichincludesthe| sem'-
attenuation of 5 g/cm of tissue, from Table 8-1,
(mrem-m3/pCi-yr);

DFN's- is the beta air dose conversion factor from a
sem'-infinite cloud of noble gas 1, from Table 8-1,
(mrad-m3/pCi-yr); -

DFNa - is the gamma air dose conversion factor from a
inite cloud of noble gas 1, from Table B-1,

sem'-in{/pCi-yr);
| (erad-m

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

I radionuclides, (mrem /yr);

is the total annual dose rate from ingestion of leafy
DLaj bles to the organ j, of an individual in age group a,i vegita
(mrem /yr);

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

DNS - is the total annual skin dose rate due to ternersion in
I a finite cloud of noble gases, (mrem /yr);

DN is ihe av a. ....i cody dose rate due to imersion in

|
4ffnitecloudofnoblegases,(mrem /yr);

DN - is the annual beta '.ir dose rate to a semi-infinite#

cloud of noble gases (r. rad /yr);

DNr - is the annual gama air dost rate due to a finite cloud
of noble gases (mrad /yr);

DRa - is the total annual dose rate from ingestion of root
cro or non-leafy vegetables to the organ j, of ar. individual
in age group a, (mrem /yr);

1A - 14 the deposition rate considering depletion
L Of at the rtceptor location in question, from Table

I 5-1, (m-');

- 23 -
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|' f1 - is the fraction of the ingestion rate of k leafy
vegetable that is produced in the garden of interest,
(dimensionless; assumed to be 1.0);

fp - is the fraction of the year the animals graze on
pasture, (dimensioniess; assumed to be 1.0);

fr - is the fraction of root crops /non-leafy vegetable thati

art produced in the garden of interest, (dimensionless;
assumed to be 0.76);

fs - is the fraction of daily feed that is pasture grass when
the animal grazes on pasture, (dimensioniess; assumed to be

{
1.0);

F f - is the average fraction of the anim1's daily intake eti
radionuclide 1 which appears in each kilogram of meat, from -

Table E-1, (days /kg);

Fim - is the average fraction of the animal's daily intake of
,. radionuclide i which appears in each liter of milk, from
I- Table E-1 for cows Table E-2 for goats. (days / liter);

H - is the absolute humidity of the atmosphere from Reference
15 (g/m3; assumed to be 5.6 g/m3);

p - is the fractional equilibrium ratio, (dimensionless;
assumed to be 1.0 for coatinuous release);

P-istheeffectivesgrfacedensityfordrysoil,(kg/m2;
assumed to be 240 ke ~ );

Of - is the amount of feed consumed by the animal per day
from Table E-3, (kg/ day);

is the annual release r#+t n' radionuclide i in gaseous
01 luents (Ci/yr); '-eff,

TI - is the fraction of deposited radiciodine retained on
crops, (dimensionless; assumed to be 1.0 from References
17-20);

rp - is the fraction of deposited particulates retained on
crops, (dimensionless; assumed to be 0.2 from References 21

I and 22)

S - is the attenuation factt,. .t accounts for thG dose

i
redu; tion due to shielding provided by residential structures
from Table E-15, (dimensionless);

I

I tb - is the time period over which the radionuclide buildup
| is evaluated, (hr; assumd to be 1.31ES hr . 15 yr);

- 24 -
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t' ~

I is the time period that crops are exposed to
te ionuclide deposition during the growing season, from Tablerad

; E-15, (hr);

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

I
i th - is the holdup time that represents the time inter!al

between harvest and consumption of the food, from Table E-15,
(hr);

ts - is the average time for radioruclides to pass from feed
through meat to the consuming individua~., (hr; assumed to be
483 hr - 20 Jays);

UBa - is the annual breathing rate, for individuals in the
age group a, from Table E-5 for maximum individual. Table E-4 -

for average individual, (m3/yr);

UCa - is the annual intake of meat, for individuals in age
group a, from Table E-5 for maximure individual, Table E-4 for
average individual, (kg/yr);

is the a-*'.'41 intake of leafy ve(gtables, for
ULa iduals in the age group a, from Table E-5 for maximumindiv
individual Table E-4 for average individual (kg/yr);

UMa - is the annual intake of milk, for individuals in the ,

age group a, from Table E-5 for maximum individual, Table E-4
for average individual. (liter /yr);

URa - is the annual intake of root crops /non-leafy
vegetables, for individuais in the age group a. from Table
E-5 for maximum individual, Table E-4 for average individual,

i (kg/yr);'

Yv-{s'theagriculturalprocuetivity.,<t-, f;om Table E-15,(kg/m , wet weight);
I

fX1 - is the appropriate value of undep'leted atmospheri-
LQ /c dispersion factor used to estimate ground level

airborne concentration of gaseous. (i.e., non--

particulate) radionuclides, from Table 5-1, (sec/m3);
,

'

s

| 'XL - is the appropriate value of the average gaseous
,Q'd dispersion factor corrected for depletion of

particulates and radiciodines, from Table 5-1,
I (sec/m3);

,

'

4

'X' - is the appropriate value of gama atmospheric
,QL dispersion factor used to estimate ground level

I gamma dose rate from an elevated or ground level
plume as calculattd in References 3 and 4 from
Table 5-1, (sec/m3);i .

' - 25 -
*

\

I
- _ _. -.. - - . _. .__-



_ _ _ _ _ _ _

PNPS-0DCM !
Rev. 2, 7/15/6B

g Xi - :s the radioactive decay constant of radionuclide 1,
| (hr - );

XEi - is the effectlye removal rate constant for radionuclide
| i from crops, in hr-3, where A tg *At + A , hi is thew

radioactive decay constant, and A y is the removal ratei.

cons {antforphysicallossbyweatnering X w = 0.0021 hr-1,
(hr- );1

i 1.11 - is the average ratio of the tissue to air energy
absoeption coefficients (mrem / mrad);

3.17E4 is equal to 1.00E12pti/C1 divided by 3.15E7 sec/yr,
' Ci-yr/Ci-Sec)

l
i 1.19E7 - is equal to 1.00E12 pC1/Ci divided by 3.15E7 sec/yr

and multipliec by 1.00E3 g/kg and by 0.5 g H-3 in plant water
par g H-3 in atmospheric water from Reference 23e

(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 aultipled by 1.00E3 g/kg and by 0.11 g Carbon /g plant
mass from References 24 and 25 divided by 0.16 g Carbon /m3 of.

air, as cliculated in Reference 1 equation C-8,
(pci-yr-m3/Ci-sec-kg):

5.71E7 - is the conversion factor to correct for activity,
time units, and elemental forms of radiciodines, equal to the
particulate rad'enuclide conversion factor 1.14E8 multiplied

i by an tiemental iodine fraction of 0.5 from Reference 26,
| (pti-yr/Ci-hr);

1.14E8 - is the conversion factor to correct activity .inits
and time units for particulate radionuclides, equal te
1.00E12 pCi/Ci multiplied by 1 yr/8760 hr. ( pri-vr /r.1-hr) ;

1.00E12 - is the conversion factor to correct for activity
,

| units. (pC1/Ci);

I

6 i
i

I,,

f
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"
4.4 Total Dose to a Member of the Public

1

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 .an also be used to demonstrate compliance with the Environmental
Protection Agency (EPA) 40CFR190, "Environmental Standards fcir the .

( Uranium Fuel Cycle".

Co ;11ance with the PNPS Technical Specifications dose objectives for the
m2ximum individual demonstrates compliance with the EPA limits to any

I meeber of the public, since the design dose objectives from 10CFR50
Appendix I are much lower than the 40CFR190 dose limits to the general
public. With the operational objectives in PNPS Technical Spe:ifications

I 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 analasts
is to demonstrate if the total dose to any member of the public (real

I
individual) from all cranium fuel cycle sources (including all real .

pathways and direct radiation) is limited to less than on 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 ret 1 pathways

I 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 based
on the equations contained in this section, with the exception that the

I usage factors and other site specific parameters will be modified using .

more realistic assumptions, where appropriate.

| The direct radiation component from the facility can be determined by.

using environmental TLD results. These results will be corrected for
natural background and for actual occupancy time of the recrer,tional

I
areas accessible to the general public at the location of maximum direct
radiation. It is recognized that by including the results from the

.
environmental TLDs into the sum of total dose component, the direct

i

, radiation dose may be overestimated. The TLD measurements msy include
| the exposure from noble gases, r,round plane deposition, and shoreline I

'

'

depositic,n, which have already been included in the s.umation of the '

: significant dose pathways to the general public. However, this
] conservative method can be used, if required, as well as any other method
1 for estimating the direct radiation dosc from contained radioactive-

sources within the facility.

Therefore, the total dose will be determined based on the most realistic
site specific data and parameters to assess the real dose to any member
of the general public.,

,
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5.0 Reeerter Locations. Hydroleav. and Meteoroloav

The purpose of this section is to identify those receptor locations which
represent critical pathway locations e?1 the methods used to estimate
dilution and dispersion factors for these locations.

For the dose calculations from liquid effluents, the maximum individual -
g

is assumed to: 1) ingest fish and shellfish from the discharge canal, 2)
receive direct radiation from shoreline deposits at both the dischargel

canal and PNPS shortline recreational area, and 3) receive external

I
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

g 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 for
the mixing ratio and shore width factor for the various aquatic receptor
l oc a t i c..s .

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
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 P11 moth Plantation. The dose calculations are
performed for each release point and totalled for the following dose,,

pathways; 1) noble pas immersion, 2) ground plane deposition, 3)
inhalation, and 4) ingestions of leafy vegetable, root crops /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 orgar. doses are selected

|. from the totals of the various age group and organ doses calculated as,

I describec above.

3 In order to estimate atmospheric dispersion and deposition factors for,

1 | each of these locations. a computer code supplied by the Yankee Atomic
' Electric Company was used. The code. AEOLUS (Reference 3), was used to '

calculate quarterly average values of dispersion and deposition factors.

I Meteorological data for a three year period, January 1, 1977 to December !

31, 1979, were used for these analyses. The most conservative quarterly

I
average values of ground level average atmospheric dispersion factor

before depletion (X/Q)c(,X/Q)d, average gamma dilution factor (X/Q), and
ground level average atmospheric dispersion

factor after deplettor.

average deposition rate (D/Q) for the three year period were chosen for
| I tach of the critical receptor locations.

!
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The technique used to estimate ground level gamma doses from an elevated
~

or ground level plume is based on the sector average finite cloud model
of Regulatory Guide 1.109 (Reference 1). The equation has been,

rearranged into a form similar to the standard semi-infinite cloud
ecuation thereby allowing the use of a "gamma Chi /Q" which includes the
effects of plume dimensions, gamma energy mix, atmospheric and geometric
attenuation, etc. (See Reference 3 and 4 for a detailed discussion.)

For gaseous effluent pathways, Table 5-1 lists the critical locations for
receptors and conservative atmospheric dispersion factors for each

,

atmospheric rec 2ptor location.

.
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Cr_i_t I ta l_N ec ep t or_Eoc a t l on s_a nd_A t uos phe r_l c_Dl_s pe.rs i on_ra c t ors

Atmosph.er_lL Dl_5persion Factor
1) Reactor Building Vent
2) Main Stack

'XL 'X' ' Xi.
Technicaj_Spectfication_Sectjon ,0, c ,04 d 60[ ' O 'J0

(sec/m3) (sec/m3) (sec/m3) (1/m2)

3.8.0 Caseous Effluent Dose Mate

51te Boundary (l) 1) 7.400-06 7.04E-06 4.69E-06 5.22E-06
2) 4.69E-07 4.69E-07 1.68E-M 2.92E-09

Mearest Garden (2) 1) 7.40E-06 7.04E-06 4.69E-06 5.22E-06
2) 4.69E-07 4.69E-07 1.68E-06 2.92E-09

l 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.r Gaseous Effluent Treatment

51te Boundary (l) 1) 7.40E-06 N/A 4.69E-06 N/A
2) 4.69E-07 N/A 1.68E-06 N/A

7.3 Dose - Noble Gases

Site Boundary (1) 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, Nadioactive
Materials in Particulate
Form, and Trltlum

51te Boundary (1) 1) 7.40E-06 7.04E-06 N/A 5.22E-00
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-06
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
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Table 5-1 (Continued)

Cr_ltical Receptor _t.ocations_and_ Atmospheric _01spersion_rac. tor _s
.

Atmosphert.c_ Dispersion _ractor
1) Reactor Building Vent
2) Main Stack

'XL 'X' 'X1 0
Technical _SpeCJf_lcation_Section ,0 c $QJd ,0N 0

(sec/m3) (sec/m3) (secf 33 (jf 2)

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

,

NOTES:

(1) "Site Downdary" means the location at or beyond the boundary of the rettricted area with
the highest calculated dispersion and/or deposition factor.

(2) "Wearest Garden" is considered to be the same as the site boundary due to the abundance
of smal! gardens near Pilgrim Station.

(3) "Nearest Milk Animai" 15 presently considered to be at the P11 moth Plantation 2.2 r.sles
west of' Pilgrim Station.

.

.
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6.0 FN'ter Set Points

6.1 Liquid Effluent Honitor

i The set point for the liquid effluent & monitor (see Section 3.2.3)
is established as follows:u

1) Prior to a liquid batch release, the waste discharge tank is,.

recirculated for at least 60 minutes and a sample is taken.
L

2) The liquid effluent sample is analyzed (see Section 3.3) to
determine the concentrations of each detectable isotcpe in'

uti/cc. (See Appendix B 1*or the definitions of lower limit
i

of detection.1

3) The efficiency (in counts /see per uti/cc) of the liquid
discharge monitor is calculated based on prior release
experience. PNPS Chemistry Procedure 7.3.38 entitled
"Determination of Conversion Factors for Liquid PRH's"
describes the method to determine the efficiency.

4) The setpoint for the liquid effluent & monitor is calculated
as follows: -

51 - (E G) + Bg
.

where:

S) - Liquid monitor setpoint for steady-state, equilibrium
I discharge (counts /sec).

E - Efficiency of liquid discharge n 11 tor in counts /sec per

i UCi/cc for the mixture of isotopes observed in the grab
sample.

G - Total specific gamma activity of the grab sample.

Bg - Heasured background count rate of the monitor with no
sample present (counts /sec).

The setpoint will ensure that the concentration of liquid
effluents discharged does not increase above the valt;e for *

I
which the maximum permissible discharge flow rate was
established (see Sectiote 4.1 of this manual).

I

r
:
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6.2 Gaseous Effluent Monitors

The only components of the station's gaseous effluent and discharge
which is continuously monitored are the noble gases. The method of
determining the Hein Stack Gas Monitor (see Section 3.2.1) and

Hi-Hi alarm,1 ding Exhaust Vent monitor (see Section 3.2.2) Hi andReactor But'

s is as follows:

1) At the time a gas grab sample is taken at the discharge
point, the gross monitor reading is recorded (in counts /sec).

2) The results of the isotopic analyses on this sample in terms
of uti/cc of each isotope detected are used along with
estimates of gaseous discharge flow rate (SCFH) to determine
the current release rate of each detected isotope in UCi/sec..

3) These calculated release rates (uC1/sec) are used along with
the equations given in Section 4.3.1.3 and 4.3.1.4 of this
manual to calculate the maximum offsite dose rate due to -

noble gases.

4) The ratio of this calculated dose rate to the PNPS Technical
Specifications instantineous dose rate limit (500 mrem /yr for
the total body and 3000 mrem /yr for the skin or some
fraction thereof) is used to scale the observed monitor

| reading at the time at which the grab sample was obtained as
i follows:

DRLiH t +BSc = (Cs - B )g g

DRCalc .

where:

Sc gaseous monitor setpoint corresponding to 500 anrem/yr to
the total body or 3000 mrem /yr to the skin, whichever is
more limiting (in counts /sec)

Bg - measured background count rate at the sampler with no
saeple present (in counts /sec)r

4 4

Cs = observed monitor reading at the time of the grab sample
(in counts /sec) *

t
DRLimit = the appilcable dose rate limit 500 mram/yr for the totali .

body or 3000 mrem /yr for the skin or some fraction
g thereof
I

|
.

f
!!
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DRCalc = the calculated dose rate for the maximum individual
i from the metho'Js of Section 4.3.1.3 and 4.3.1.4 of this

manual using the release rates determined from the grab
sample, erem/yr

The rest.1 ting setpoint will be valid until the next grab sample is taken
from the release point.

.

This rethod will be used to establish the Hi-Hi alarm at 500 mrem /yr to
the ttstal body or 3000 mrem /yr to the skin, whichever is more restrictive.

Since two release points exist for noble gas effluents, the set points
may be varied to allow greater release rates from one point than the
other, provided the total limit is below 500 mrem /yr for the total body

I or 3000 mrem /yr for the skin, whichever is more restrictive.

The Hi-Hi alarm setpoint for the gaseous monitors will be based on the

I equation in this section. The Hi alarm setpoint may be set at or below,
but in no case above, the Hi-Hi alarm setpoint.

7.0 Fadieleeical Environmental Sareline and Heaturament Locat|12M

Saepling and measurement locations have been established for Pilgrim
Station considering meteorology, population distribution, hydrology, and

I land use characteristics of the Plymouth area. The sampling locations
are divided into two classes: indicator and control. Indicator
locations are those which are expected to show effects from PNPS

I.
operations, if any exist. These locations were selected primarily on the
basis of where the highest predicted environmental concentrations were
calculated to occur. While D e indicator locations are typically within
a few miles of the plant, the control stations are generally located so

I as to be outside the influence of Pilgrim Station. They provide a basis
on which to evaluate fluctuations at indicator locations relative to
natural background radiation, natural radioactivity, and fallout fre-

( prior nuclear weapons tests.

The environmente' saepling media collected in the vicinity of Pilgrim

I
Sta us., inclu:s ... ;titiculate filters, charcoal cartridges, seawater,
shellfish, Irish moss, American lobster, fishes, sediment, milk,
cranberries, vegetation, and beef forage. The media, sample designation
location, description, distance, and direction for indicator t 1 control

I samples are Itsted in Tables 7-2 and 7-5. These sampling locations are
also displayed on the maps shown in Figures 7-1, 7-2, 7-3, and 7-5. The
frequency of collection and types of radioactivity analysis are described

| in the PhPS Technical Specifications and in Table 7-1. The maximum lower
I limits of detection (LLD) for the analytical measurements are specified

in the PNPS Technical Specifications and Table 7-6 (see Appendix B for
the definitions of the lower limit of detection).

t
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The environmental TLD location designations, distance, and direction from
the reactor are listed in Table 7-3. The radiation measurement locations
for the environmental TLDs are shown in' Figures 7-2, 7-3, and 7-5. The
frequency and type of radiation measurement is described in PNPS
Technical Specifications and in Table 7-1.

The pressurized ion chamber measurement locations, distance, and
direction from the reactor are listed in Table 7-4. These radiation,

reasurement locations for the surveys performed on local beaches are'

shown on Figure 7-3. The frequincy and type of radiation measurement is

{
described in PNPS Technical Specifications and in Table 7-1.

The atmospheric and land-based samples are collected by Boston Edison
personnel from the Electrical Engineering and Station Operation

I Department's Environmental Laboratory. The aquatic samples are collected
by the Division of Marine Fisheries - Pilgrim Station Project personnel.
The direct radiation measurements and soil radioactivity measurements are

| conducted by Yankee Atomic Electric Co. - Radiological Engineering Group *

and Environmental Laboratory personnel. The radioactivity analysis of
samples and the processing of the environmental TLDs is performed by
Yankee's Environmental Laboratory personnel.

The Bostor. Edison staff reviews the radioactivity analysis results from
Yankee Atomic Electric Company. Reporting levels for radioactivity
concentrations in environmental samples are listed in PNPS Technical
Specifications. If the radioactivity concentrations are above the
re'Jorting levels, the NRC is notified in writing within 3D days. A
determination of the cu mulative dose contribution for the current year
w',11 be performed for radioactivity which is detected that isi -

attributable: to PNPS operation. Depending upon the circumstances, a
special study may also be completed.

If radioactivity levels in the environment become elevated as a result of
the station's operation, an investigation is performed, and corrective

{
actions are recom ended to reduce the amount of radioactivity to as far
below the legal limits as is reasonably achievable.

The radiological enviro.Nr.a.'supling and measurement locations are
I reviewed annually, and modified if necessary. A garden and milk animal

census is performed every year to identify changes ,in the use of the
environment in the vicinity of the station to permit modification of the

I saepling and measurement locations.
,

I

I
u
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PILGRIM.C2fCLEAR_P0HER_ STATION
-

OPERATIONAL _RADIOLOGICt.L_ENVIRONM[MTAL_ MONITORING _ PROGRAM

Exposure Pathway Sampling Measurement Type and Frequency
or Sample / Measurement and/or Collection of Analysis or
. Type Locations frequency Measurement

AIRBORWE

|Particulates See Table 7-2 Continuous sampilng with Gross beta radioactivity |
particulate filter 24 hours af ter weekly i

coIIection weekly filter changel

Quarterly composite (by
location) for gamma isotopic 2

Radiolodines See Table 7-2 Contin w>s sampilng with Analyze weekly for 1-131
charcoal cartridge
collection weekly

DI. RECT _RADIATI_0N j

Environmental TLD See Table 7-5 Ouarterly Gaiana eroosure ovarterly9 |

Pressurized Ion Plymouth Beat.. Annually Gasuna exposure survey 9 |Chamber Priscilla/Mhl e Horse
|4Beach and Dust,Jry Beach '

Soll See Table 7-2 3 Years Gamma Isotopic and exposure
rate '

i
i

. I

.
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PILCRIM_QCLEAR_PONER_5TATION !

OPERAT_IONAL_ RADIOLOGICAL _ENVIRONMEM_TAL_ MON!_TORING PROGRAM i
,

Esposure Pathway Sampilng, Measurement Type and Frequency
or Sample / Measurement and/or Collection of Analysis or

,

Type loca t_i_ons F_requency Measuremen_t
'

AQUATIC

Seawater Discharge Canal Continuous Composite Gamma Isotopic 2 monthly.
Bartlett Pond Heckly grab sample and composite for H-3 analysis i
Powder Point Contro14 Neckly grab sample quarterly 3 )

Shellfish (class, Discharge Canal Outfall Quarterly (at apprortsately Gamma Isotopic ,62
mussels or quahogs Manomet Point 3 month intervals) |

as available) Plymouth Harbor |

Dunbury Bay Contro14
Green Harbor Contro14
Powder Point Contro14

|2, Lobster Vicinity of D*scharge Four times per season Gaiana Isotopic 2 on edible
? Point or Plym th Harbor portionsv

Offshore Contrc14 Once per season
.

Fishes Vicinity of I, charge Quarterly (when particular Gaauna isotopic 2 on :
Point srecies available) for edible portions 5

Groups I and II, in season *

for Groups III and IV-

-|

1

4Offshore,Contro1 Annually for each group 5 l
l

Irish Moss (Algae) Discharge Canal Outfall Quarterly (at approx. Gasuna Isotopic 2 |
Manomet Point 3-month intervals)
E111sv111e
Brant Rock Contro14

!
.

.
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PILGRIM C3 CLEAR ;0HER_ STATION

OPERA T IONAL_RADI OLOGI CALENVI.RONME N T Al._ HON I TORI NG_ PROGRAM

Exposure Pathway Sampling. Measurement Type and frequency
or Sample / Measurement and/or Collection of Analysis or
Type L.oca t.lons Frequency Measuremen.t

Sediment Rocky Point Semlannually Gamma isotopic , 3. 72

Plymouth Harbor
Plymouth Beach
Manomet Point

4Dunbury Bay Contro1
Green Harbor Contro14
Powder Point Contro14

TERR GTRIAL

Milk P1ystouth County Farm.8 Semimonthly during periods Gasuna 1sotopic2, radiolodine
when available when animals are on analysis all samples

Whitman Farm Controi4 pasture, otherwise monthly

; Cranberrles Manomet Point Bog 8 At time of harvest Gaasna 1sotopic2 on edib1'e
Bartlett Rd. Bog portionso>

4Pine O Rog Contro1

Tuberous and Gree", Plymouth County Farm 8 At time of harvest Gasuna 1sotopic2 on edible
4Leafy Vegetab1".. Bridgewater Farm Contro1 portions

Forage Plymouth County Farm 8 Annually Gamma Isotopic 2
Nhltman Farm Contro14

.
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TABLE 7-1 (Continued)
t-

NOTES-
.

I If gross beta radioactivity is greater than 10 times the control value,
gam a isotopic will be performed on the air sample.

2 Gan-a isotopic means the identification and quantification of gamma-t

emitting radionuclides that may be attributable to the effluents from the
facility.

~

3 If integrated gama activity (less K-40) is greater than 10 times the
control value (less K-40), strontium-90 analysis will be performed on the
sample.

-

'
4 Indicates control location.
5 Fish analyses will be performed on a minimum of 2 sub-samples, consisting

of approximately 400 grams each from each of the following groups:
r

I. Botto- Oriented II. Near Bottom III. Anadromous IV. Coastal
Distribution Niaratory

Winter Flounder Tautog Alewife Bluefish
Yellowtail Flounder Cunner Rainbow Smelt Atlantic Herring

.

Atlantic Cod Striped Bass Atlantic Henhaden
Pollock Atlantic Mackerel
Hakes

6 Hussel samples from four locations (imediate vicinity of discharge,

outfall, Manomet Point, Plymouth Harbor, and Green Harbor in Marshfield)
will be analyzed quarterly as follows:

j One kilogram wet weight of mussel bodies, including fluid witnini

i shells will be collected. Bodies will be reduced in column by
drying at about 100*C, Sample will be compacted and' analyzed b

I
Ge(11) gamma spectrometry or alternate technique, if necessary,yto
achieve a sensitivity of 5 pC1/kg for Cs-134. Cs-137, Co-60, 2n-65,'

and Zr-95; and 15 pC1/kg for Ce-144. Sensitivity valoes are to be
i determined in accordance with a 95% confidence level on ka, and a

| 50% confidence level on kb (See HASL-300 for definitions).

The mussel shell sample from one location will be analyzed each quarter.

I One additional mussel shell sample will be analyzed semiannually.
| Unscrubbed shells *o be analyzed will be dried, processed, and analyzed

similarly to the mussel bodies.'

, o

il
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TABLE 7-1 (Continuen)
'

NOTES

Because of the small voluT.e reduction in pre-processing of shells, '

sensitivities attained wit, be less than that for mussel bodies. The
equipment and counting times to be employed for analyses of shells will
be the same or comparable to that employed for mussel bodies so that the
reduction in sensitivities (relative to those for mussel bodies) will be
strictly limited to the effects of poorer geometry related to lower
steple volume reduction. Shell sample', not scheduled for analysis will

{ be reserved (unscrubbed) for possible later analysis.

If radiocesium (Cs-134 and Cs-137) activity exceeds 200 pC1/kg (wet) in
F mussel bodies, these samples will be analyzed by radiochemical
[ separation, electrodeposition, and alpha spectroscopy for radioisotopes

of plutonium, with a sensitivity of 0.4 pC1/kg.

I
7 Sediment samples from four locations (Hanomet Point, Rocky Point,

Plymouth Harbor, and head of Duxbury Bay) will be analyzed once per year
(preferably early sumer) as follows:

'

Cores will be taken to depth', of 30-cm, minimum depth wherever
sediment conditions permit by a hand-coring samplin If
sedicent conditions do not permit 30-tm deep cores,g device.e- the deepest

[ cores achievable with a hanj. coring device will be taken. In any
case, core depths will not be less than 14-cm. Core samples will be
sectioned into 2-tm increments, and surface and alternate increments

{. analyzed, other reserved. Sediment saeple volumes (determined by
core diameter and/or numbtr of individual cores taken from any ,

single location) and counting technique will be sufficient to i
achieve sensitivities of 50 pCi/kg dry sediment for Cs-134 Cs-137
Co-60, Zn-65, and Zr-95 and 150 pC1/kg for Ce-144. In any case,
individual core diameters will not be itss than 2 inches.

{ The top 2-cm section from each core will be analyzed for Pu isotopes
(Pu-238, Pu-239, 240) using radiochemical separations,
electrodeposition, and alpha spectroscopy with target sensitivity of

I 25 pC1/kg dry sediment. Two additoinal core slices per year
(mid-depth slice from two core samples) will be similarly analyzed.i

|

8 These locations may be altered in accordance with results of surveys
1 discussed in paragraphs 8.1.A-3 and 8.1.A-4 of the Technical

Specifications.

I Minimum sensitivities for gama exposure / exposure rate measurements are9

as follows: ''

Gam-a exposure quarter 1) - 2 UR/hr average quarterly expcsure rate.,

'

Gamma exposure rate survey - 1 uR/hr exposure rate.

-40-
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TABLE 7 2 .

PILGRIM NUCLEAR POWID STATION
AIC PACTICULATE. RAD 1010 DINE AND S0lt SAWDLING LOCATIONS

,.

Sam;11ng Location Distance and
(Desineation) D,1rection from Reactor ,

1. Offsite Statiens

East Weymouth Control (EH) 24 Miles NH

f Plymouth Center (PC) 4.1 Miles W
^

Manomet Substation (MS) 2.3 Miles SSE ;
,

Cleft Re:L (CR) 0.86 Miles SSH

2. Onsite Staties

E. Rocky Hill Road (ER) 0.65 Miles SE

| W. Rocky Hill Road (HR) 0.43 Miles NNW
'

Overlook Area (OA) 0.09 Miles W

l
I

Property Line (PL) 0.32 Miles NW .

j Pedestrian Bridge (PE) 0.13 Miles N

East Breakwater (ES) 0.33 Miles ESE

| Harehouse (HS) 0.11 Miles SSE

I t

*

;. .

!

I

I
~
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'TADLE 7 3 (Continued) .

| PILGRIM h2 CLEAR P @iD STATION
INVIt049tNTAL THEEv3LUw1NESCEWT.D051WETER (TLD) LOCATIONS

Desirster tocatien (Desienation) Distance and Direction fro 1 Reneter

1. Evetesien area teentinued)

Fence Culvert (P06) 280 feet NE

g Fence, Intake (P07) 400 Feet ENE

I Fence New Administration Bldg. (POB) 300 Feet [

Fence. TCF Side of Triangle Area (P09) 450 Feet E

Fence, Intake Side TCF (P10) 740 Feet ESE
'

Gate. Warehouse to TCr iD11) 620 Feet ESE
'

Fence. Harehouse Contrac,er Gate (P12) 660 Feet SE
'

Fence Contractor Gate & Parking Lot (P13) 740 Feet SSE

Fence. Butler Sidg. (P14) 750 Feet $
''

Fence, Unit #9 (P15) 720 Feet $

Fence, Switchyard and Main Gate (P16) 560 Feet SH
'

.

Fence, Shorefront and Main Gate (P17) 350 'iet M
'

1 & C. Ad-inistration Bldg. (Pil) 25. eet S

Coepliance Area Admin. Bldg. (P19) 280 Feet $ Ii

Dosimetry Window. Ad-in. Bldg. (P20) 220 Feet SE i

{ Walkway, Admin. Bldg. & Turb. Bldg. (P21) 160 Feet SE f
QA/QC Area. Admin. Bldg. (P22) 450 T'est 5'E !

CH3 Area, Admin. Bldg. (P23) 400 feet SSE.

Old 1.dmin. Bldg., 2nd F1. (P24) 190 Feet W
^

First Aid Trailtr (P25) 250 Feet WNH

l

,

f||

g - 43 -'
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1

TABLE 7 3 (Continued)

FILGt1H NUCLEAD POW'Eo STAf f 0N
EN','IDSNutNTAL THERW3 LUMINESCENT DDS1 HETER (TLD) LOCATIONS i

!

Defireter Locatiem (Desienatien) Distance and Direction from Peacter
2. Eveletiem Area to Abeut 2 Milet '

On BEco Procerty
|

Greenwood House (GH) 0.57 Miles SE
-

- East Rocky Hill Rd.* (ER) 0.65 Miles SE '

Emerson Road * (EP) 1.1 Miles SSE

{ White Horse Road' (W4) 1.3 Miles SSE

Right of Way (RW) 1.7 Miles S

Station K* (K) 1.4 Miles SSE '

Station J' (J) 1.3 Miles S
.

Edison Access Road' (AR) 0.92 Miles S
'

i

|

Station E* (E) 1.2 Miles S I

Manomet Road (MR) 0.98 Miles S
,

1Cleft Re:L* (CR) 0.86 Miles 5 !

!Micromave To.er* (MT) 0.58 Miles SSH
i

Station H* (H) 0.57 Miles SH
,

Dirt Road (DR) 0.94 Miles SW ['

Goodwin Property (CN) 1.4 Miles SH !.
Off BfCo Procerty

I

'

Emerson Rd. & Priscilla Rd. (EP) 1.1 Miles SE i

,

Taylor Ave. L Thetas (TT) 1.5 Miles SE I

!Taylor Ave. L Pearle (TP) 1.9 Miles St !

|Rt. 3A & Bartlett Road (B!) 2.1 Miles SSE ;
,

Valley Road (VR) 1.8 Miles SSH
,

* Indicates TLD locations requireJ by PhPS Technical Specifications
j - 44 -
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IA9tE 7-3 (Centinued)

PILCRlW NUCLEAR POWER STATION
ENVIASNWENTAL THEPw?LUu1NESCENT 0051 HETER (TLD) LOCATIONS

'

Desirette Letatien (Desicnatien) Distante and Direction from Rentter
.

2. Evelusi e Area to About 2, Miles (centinued)

Q!(s3Eco Proedy_f etmtinued)
-

Yankee Village (YV) 1.4 Miles NSW

Recreational Pool (RC) 1.3 Miles MSN
I'

John Gauley Residence (JG) 1.1 Miles H
Bayshore (BS) 1.3 Miles W -

Bayshore Drive * (BD) 0.B1 Miles HNH

Harren Ave & Clifford (HO) 2.1 Miles W

'
3. 2 Miles to About 5 Miles

L '

Manomat Point * (MP) 2.3 Miles SE
i

Beachwood Road (BW) 2.5 Mllen SE *
1

Manomet Elementary * (ME) 2.1 Miles SE..

Manomet Substation * (MS) 2.3 Miles SSE

j Manomet Beach * (ME) 3.4 Miles SSE

Earl Road (EA) 3.0 Miles SSE

dt. 3A & Hyanr.ls Road (HR) 4.8 Miles SSE,

~

Beaverdam Road (BR) 3.5 Miles $,

l Pines Estates (PT) 2.7 Miles SSH
-

' " Lon; Pond Rd. & Clark Read (LP) 5.7 Miles SSH
Cellege Pond * (CP) 4.8 Miles SH,

Rt. 3 Overpass W ) 3.0 Miles SH
i Russell Mill Read (RM) 3.0 Miles WSW
i I

Long Pond L Dre. Road (LD) 4.5 Hiles WSH
i

| S. Plymouth Substation * (SP) 2.8 Miles W
'

'
; * Indicates TLD locations required by PhPS Technical Specifications

- 45 -, ,
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IABLE 7-3 (Centinued)
PILGRIM NUCLEAR PNEP STATION.

ENVIRSNu!NTAL THEfM3LU41NESCENT 0051FETER (TLD) LOCATIONS

De s i r e t e r L o c a t i o n ( D e s i e n t.tjj|Lnl Distance and Direction from Reatter
3, 2 Files te About 5 Miles (continued) .

H111 dale Road (HD) 3.1 Miles M
Deep Hater (DH) 5.3 Miles W
Plymouth Center * (PC) 4.1 Miles W

[ Hemortal Hall (MH) 4.7 Miles HNH

4. Creater Than 5 Hiles

Rt. 3A & Ellisville Road (EL) 7.2 Miles SSE

Division of Harine Fisheries (DMF) i4 Miles iSE

Cedarville Substation * (CS) 10 Miles S

{ Bourne Road (BE) 8.4 H!1es $$H

Upper College Pond Road (UC) 7.4 Miles SH

h Main Street & Headow. Carver (HM) 11 Miles HSH

Sherman Airport * (SA) 8.4 Miles NSW.

Sacred Heart School (SH) 8.1 Miles H
North Plymouth * (NP) 5.8 Miles MNH

Kingston Substation * (KS) 10 Miles WNH

| Standish Shores * (55) 6.5 Miles NH

Church & West Street (CH) 10 Miles NW

East Weymouth* (EH) 24 Miles NW

r'ig Caesar Road (KC) 8.1 Miles NNH

Landing Road (LR) 10 Miles NNH

* Indicates TLD locations required by PNPS Technical Specifications
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TABLE _7-4i
.

PILCRIM NUCLEAR Pon'ER STATION
PRES $UDIZED 10N CHAMBER (PIC) SURVEY LOCATIONS

Survey Location Distante and Direction from Reneter

White Horse Beach 2.1 Miles SE
' (Near Hilltop Ave)

White Horse Beach 1.5 Milks SE
(In Back of Full Sail Bar)

I ,

Plymouth Beach 4.4 Hiles NNW
.

(Outer Beach)

Plye09th Beach 3.5 Miles NNW
(Inner Beach)

,

f Plymouth Beach 2.2 Miles N
(Behind Bert's Restaurant)

| Duxtury Beach 7 Hiles NNW
Control

i

i :

~

I -

.
,

I :,

,

I .

. .

I-

.

I
,

,

I

I . . , .
;

,

I
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TABLE 7-5
PILGDIM NUCLEAR POWER STATION

TERPESTRIAL AND A9)ATIC SA@ LING
LOCATIONS

St rline Letatien (Desienatien) Distance and Direction from Reacter
i.

TERRESTRIAL
'

,

Cranberries

( Manomet Pt. Bog * (HR) 2.4 Miles SEBartlett Rd. Beg * (BT) 2.7 Hiles $$EPine St. Bog Contro1* (PS) 16 Miles NNH

Fera:e

e- Plymouth County Farm * (CF) 3.5 Miles N
[ Davis Farm (DF) 3.1 Miles S

Hnitman Farm Contro1* (HF) 20 Miles HNH
,

Hilk

P1 mouth County Farm * (CF) 3.5 Miles W
Wh tman Farm Contro1* (HF) 20 Miles NNH.

Seawater

i- Discharge Canal * (DIS) 0.13 Miles N
Bartlett Pond * (BP) 1.7 Miles SE
Powder Point Control * (PP) 7.9 Miles NNH f

Ve:etatien
.

Plymouth County Farm * (CF) 3.5 Miles W
I Bridgewater Farm Cont.* (BF) 20 Miles WWhipple House (H9) 1.8 Miles SW

Alden Road (AF) 0.77 Miles SE
| Malmgren Residence (ML) 1.0 Miles SE

Jenkins Residence (JG) 1.2 Miles PSH
Moon Residence (MG) 2.1 Miles WSW i

I
i

1

* Indicates sa?;11ng locations required by PNPS Technical Specifications,

f
I
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TABLE 7-5 (Continued)
PILGDIM NUCLEAR POWER STATION

TED:ESTRIAL AND A00ATIC SAMPLING
LCC ATIONS

'

Sa-r18ne locatiem (Desienatien) Distance and Direction from Reactor

AOUATIC *

Fishes

Discharge Canal * (DIS) 0.21 Miles N
Cataumet Control (CA) 20 Miles SSH
Priest Cove Control (PC) 30 Miles SH

| Jones River Control (JR) 7.8 Miles MNH
Buzzards Bay Control (BB) 23 Miles SSH
Vineyard Sound Control (MV) 40 Miles ESH

I Atlantic Ocean Control (AO) 30 Miles E '

N. River-Hanover Control (NR) 15 Hiles NNH
Nantucket Sound Control (NS) 30 Miles SSE
Cape Cod Bay Control (CC-Bay) 15 Miles ESE
Provincetown Control (PT) 20 Miles NE

1rish Hess

Discharge Canal (DIS) 0.21 Miles N
Manomet Point (MP) 2.2 Miles ESE

I E111sv111e (EL) 7.9 Miles SSE
Brant Ro:k Control (RK) 10 Miles NNH -

Letster

Discharge Car..'.* (DIS) 0.21 Miles N
Plymouth Harbor * (Ply-H) 4.0 Miles MNH

I Dunbury Bay Control (Dur-Bay) 7.1 Miles NNH
Duxbury Beach Control (Dur-R) 5.8 Miles NNH

Sedicent

Rocky Point * (RP) 0.21 Miles N
Plymouth Harbor * (Ply.H) 3.0 Miles M

I Plymouth Beach * (PLB) 2.5 Miles M
'

Manomet Point * (MP) 2.5 Miles ESE.

Durhury Bay Contro1* (Dun-Bay) 8.7 Miles NNH
Green harbor control' (GH) 10 Miles NNH

Shellfish

Discharge Cana1* (015) 0.21 Miles N
Plymouth Harbor * (Ply-H) 2.8 Miles M
Manomet Point * (MP) 3.0 Miles ESE

| Duxbury Bay Contro1* (Dux-Bay) 7.8 Miles NNH
Green Harbor Contro1* (GH) 9.9 Miles NNH r

| * Indicates sae;11ng locations required by PNPS Technical Specifications
g -49-
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TA8tE_7-6

MK ! MUM _VALUE5_FOR_TNE_t0Mf R_L I MI T S_'Or_DE T E CT I ON_( t t D) a

Alrbornefartl.tviate
Nater or_ Gas Met _ Sol _fds Ml_1k r_ cod _Prodocts Dry _Solldsf

Analysts (pCl/kg) (pCl/m3) (pCi/kg. wet) (pCilkg) (pCilkg. wet) (pCilkg. dry)

gross beta Ab 1 x 10-2

3ii 2000C

54Mn 15 130

59Fe 30 260

58.60 o 15 130 50C

|

65 n 30 260 50Z,

E
95 r 15

*
Z 50

1311 1 7 x 10-2 1 608
1

134.137Cs 15. 18 1 x 10-2 130 - ?5 60 50

idosa 15 15d

144Ce 150 i

1-

IAstLN07Airou

a. Refer to Append 1m B for LLD deflattlon.,

! b. LLD for surface water.
I c. If no drinking water pathway entsts, a value of 3000 pCl/1 my be used.

d. LLD for 1cary vegetables.
'

l

,

-

|

1
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8.0 Des M etien of the Pa haste Systers

'

8.1 Liquid Radmaste System

Liquid wastes from Pilgrim Station originates from a variety of <

sources which have a considerabit disparity in chemical and !
,

9 radio-chemical composition and concentration (see section 9.2 of
| keference 10). Normally these wastes are collected and treated

,separately. The liquid wastes fall into the following categories: |

1) High Purity

2) Low Purity

3) Detergent,

High purity clean wastes may have high or low solids content and
generally have low conductivity, and variable radioactivity. They -

come from equipment drain sumps, from *trasonic resin cleaner
(UR;) operation, and from the backwash and resin transfer water
used to change out the conciensate demineralizers. Liquid wastes
collected in the turbine building equipment drains may sometimes be
included with the high-purity waste stream; more frequently, they
are returned directly to the main condenser hotwell. Reuse of,

processed high-purity waste is highly desirable.

Low purity chemical wastes have moderate conductivity and solids,

content. They come from building floor sumps and are generally
high-purity wastes which have been contaminated by dirt, oil, etc... -

When processed, this stream may or may not be reused depending on
I the water balance in the plant and the quality of the product.
I'

Detergent wastes, are low radioactivity concentration wastes that
have the potential to contain detergents. This waste is generatedI. from washing and decontamination of the equipment, the plant, and

I- personnel. This detergent waste which is collected in the
Miscellaneous Waste Tank is not treatable. The waste is :ssted
through strainers, prior to discharge through the radwaste
discharge header and into the circulating water discharge canal,

't
A schematic of the cost beneficial system as determined in Ref. 2

; is shown in Figure 8-1. In the system, the High Purity waste is.

collected in one of two 15,000-gal clean waste tanks, and processed
through mixed bed ion exchangers. The processed liquid is,

( collected in one of four 18,000 gal treated water holdup tanks. It

is reused to the greatest extent possible,a

i
,

1
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f 8.2 Treated Gaseous Radwaste System

The Air Ejector and Augmented Offgas System (see Section 9.4 of
Reference 10) includes the subsystems that process and/or dispose
of the gases from the main condenser air ejectors, the startup
mechanical vacuum pump, and the gland seal condensers. All such

9 gases from the unit are routed to the main stack for dilution and
g elevated relrase to the atmosphere. Discharges from the air

ejector, the charcoal vault, and the stack are continuously-
monitored by radiation monitors,

i Gases routed to the main stack include air ejectvr .nd gland seal
offgases, and eases from the Standby Gas Treatment System (SGTS).
Dilution air input to the stack is supplied by one of two fans
located in the filter building at the base of the main stack. The, , ,

stack is designed such that prompt mixing of all gas inlet streams
occurs in the base to allow location of sample points as near the
base as possible. -

'
The Augmented Offgas System uses a high temperature catalytic
recombiner to recombine radiolytically dissociated hydrogen and
oxygen from the Air Ejector Syste.a. NoncondensiblJ radioactive
offgas is continuously removed from the main condenser by the air
ejector during plant operation. The air ejector offgas normally

f contains activation gases, principally N-16, 0-19, and N-13. The
N-16 and 0-19 have short half-lives and quickly decay. The 10 min

*

half-life N-13 is present in small amounts which is further reduced
by decay. The air ejector offgas also contains St-90, Ba-140, and
Cs-137. After hydrogen / oxygen recombination and chilling to strip
the condensibles to reduce the volume, the remaining '

g
noncondensibles, principally the kryptons, xenons, and air, are
delayed in a 30 minute holdup system before reaching the adsorption
bed. Radioactive particulate daugthers of the noble gases are
retained on the HEPA filters and on the charcoal. The charcoal

I adsorption bed, operating in a constant temperature vault,
t selectively adsorbs and delays the xenons and kryptons from the

bulk carrier gas, principally air. This delay on the charcoal I |
permits the xenons and kryptens to decay in place. The ofi m i.
discharged to the environs via the main stack. The activity of the !gas leaving the Offgas Treatment .5ystem is continuously monitored ias described in 3.2.1. This system results it a reduction of the i

| offgas activity (Curles) released by factor of approximately 185 i
irelative to a 30 minute holdup system.*

? The cost-beneficial system as determined in Reference 2 for
I handling gaseous waste in Pilgrim I is shown in Figure 8-2.

I-

*

I

't

i
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5]AE
from m Nu Main ' Recombiner Conc,nser N Y NDrier Charcoal to Stack
Condenser

,

I

I
. GLAND SEALS
from m m
Turbine 1.7-minute Holdup' to Stack

' '

Gland Seals

|
MICHANICAL VACUUw PU@

I from
Main > to Stack

,Concerser

DRYWELL

1 from *

x

Drywell to Stack'

1
REACTOR E'JILDING
from
Reactor > to R.S.
Eld 9 Vent

, .__

RADWASTE BJILDING

f from
Rad =aste > to R.B.i

| Bld; Vent

!|
|

| TURBINE B'J1LDING

| from
| Turbine to R.B.s

i Bldg Vent
'

l
'

' No significant effect in reducing offsite doses when compared to transit
time required for releases to reath site boundary.

'
f
g Figure 8- 2 Gaseous Effluent Treatment Schematic
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DATA REQUIRED FOR EFFLUENT CALCULATIONS
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I
tat.t A 1 *

I I!OA*tLHJ'. Af f 0% FA!T0:5 TO 9t U5fD Ih TNT Af 5thtf 0F $1'!.5etCIFIC DATA
(p;1/ag per p;1/11ter)'

FRTswATER SALTWAttR

I fttWIA' fl5W INV[eff8tlit Fl5M lhytRT[|titt

M 9.0[.01 9.0E 01 9.0t 01 9.3I.01
C 4.6C 03 9.1E C3 1.It 03 1.4! 03

1 ha 1.0C 02 2.0C 02 6.7! 02 1.9t 01
P 1.0C 05 2.0C 04 2.9t 04 3.0t 04
CR 2.DC 02 2.0f 03 4.0E 02 2.0t 03I M '. 4.0t 02 9.0t 04 5.5E 02 4.0E 02
Ft 1.0E 02 3.2t 03 3.0C 03 2.0E 04

I
C0 5.0t 01 2.0( 02 1.0! 02 1.0( 03
h: 1.0I 02 1.0C 02 1.0! 02 2.5E 02
CL' 5.0C 01 4.0C 02 6.7I 02 1.7C 03

g Zh 2.0! 03 1.0C 04 2.01 03 5.0t 04,

3 et 4.2t 02 3.3t 02 1.5t 02 3.11 00
R$ !.0t 03 1.0C 03 8.3! 00 1.7[ 01
Sa 3.0t 01 1.0! 02 2.0! 00 2.0[ 01
1 2.5! 01 1.0! 03 2.5E 01 1.0I 03

l 28 3.3I 00 6.7[ 00 2.0! 02 8.0C 01
; hl 3.0! 04 1.0f 02 3.0I 04 1.0! 02

MO 1.0C 01 1.CC 01 1.0f 01 1.0t 01
'

TC 1.5E 01 5.0t 00 1.0C 01 5.0t 01

I RJ 1.M 01 3.0C 02 3.0C 00 1.0! 03
| R- 1.0! 01 3.0I 02 1.0! 01 2.01 03
i TI 4.0C 02 6.1E 03 1.0C 01 1.0! 02
! ! 1.5! 01 5.0L 00 1.0t 01 5.0t 01
| C5 2.0[ 03 1.0t 03 4.0t 01 2.5! 01
'

B1 4.0C 00 2.0( 02 1.0! 01 1.0! 02

I LA 2.5C 01 1.0! 03 2.51 01 1.Of 03*
| CI 1.0C 00 1.0C 03 1.0t 01 6.0t 02
! PR 2.$t 01 1.0t 03 2.5! 01 1.0! 03

ho 2.5! 01 1.0C 03 2.5C 01 1.0t 03
w 1,2E 03 1.0( 01 3.0t 01 3.0C 01
ht 1.0[ 01 4.0! 02 1. 0( 01 1.0C 01

'

'va1wes in Tatie A.1 are taken fre Reference i eless otherwise indicated.

I

I

| i ^-2-

.
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TABLE _A-2

' DOSE _ FACTORS _FOR_ IMMERSION _IN MATER' '

(mrem /hr_per_pCi/1_ iter)_ W

Nuclide Skin Total Body _(b) Nuc11de Skin To.ta l_ Body _(b)

N-3(C) 0 0 Zr-95 1.8E-6 1.5E-60-13 2.6E-6 1.9E-6 Mb-95 1.6E-6 1.4E-6C-14(C) 3.8E-6 0 Ho-99 9.1 E- 7 4.7E-7
Ma-22 4.8E-6 4.0E-6 Ru-103 1.1E-6 8.9E-7Na-24 9.3E-6 7.8E-6 Ru-106 1.9E-6 3.80-7Cr-51 6.4E-8 5.2E-8 Te-132 4.8E-7 4.0E-7
Hn-54 1.8E-6 1.5E-6 I-129 6.1E-9 2.1E-9Fe-55(d) 3.6E-10 6.4E-11 I-131 9.5E-7 6.dE-7Fe-59 2.6E-6 2.2E-6 I-132 5. 5E-6 4.4E-6Co-58 2.3E-6 1.8E-6 I-133 1.5E-6 9.6E-7
Co-60 5.4E-6 4.6E-6 I-135 4.0E-6 3.3E-6Ni-63 0 0 Cs-134 3.5E-6 2.9E-6Cc-64 5.2E-7 3.7E-7 Cs-137 1.4E-6 1.0E-6
Zn-65 1.2E-6 1.1E-6 Ba-140 7.6E-7 4.6E-7Sr-89(d) 5.4E-7 4.6E-9 La-140 5.3E-6 4.1E-6

?" Sr-90(d) 1.5E-7 5.4E-10 Cc-141 2.4E-7 1.3E-7Y-90td) 9.6E-7 1.3E-8 Ce-144 6.2E-8 3,0E-8
'o

(Sr+Y-90)(d)(e) 1.1E-6 1.3E-8 Pr-144 I .3E-6 5.6E-8
(Ce+Pr-144)(I) 1.4E-6 8.6E-8

(a) The same factors apply to adult, teenager, and child.

(b) Total body factors also apply to other internal organs.

(c) Not including penetration of ontde into skin.

(d) Includes bremsstrahlung.

(c) Use these factors for Sr-90 unless Y-90 concentration is given separately.

(f) Use these factors for Ce-144 unless Pr-144 concentration is given separately.
* Data presented in this table are from Reference 14

.
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TABLE A-3
,

REC 0 WENDED VALUES FOR LIOUID EFFLUENTS

Parameter |
|

|
Syrbol Values

'
M1 is the mixing ratio at location 1 0.2 (Aquatic foods, !

|
of exposure or harvest of aquatic Discharge Canal)
foods"

&
0.5 (Shoreline, !

Pilgrim Station
Recreational Area)a

1.0 (Shoreline,
| Discharge Canal),

0.03 (Swimming, White
: Horse Beach)
|- 0.03 (Boating, Cape .

Cod Bay)

th is the period of time between 24 hr for maximum
'

exposure of aquatic foods to individual
! radionuclides water and their 168 hr for average

consumption individual, sport
fish doses
240 hr for average,

individual, commercial
fish doses

H1 is the shoreline uidth factor for 0.5 (Recreationallocation 1 ** Area)
-

0.1 (Discharge Canal)
i

* Data presented in this tam a a.re from Reference 1 unless otherwise noted.
** From Reference 2.

I

a Swiming is prohibited at Pilgrim 3tation Recreational Area.

l
.

I
i

i
'

A-3

!
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l
TABLE B-1 l

DSSE FACTO:S F0D EYDOSURE TO A SEH1-INFINITE CLOUD OF NOBLE GASES * j

0-air (OFNi) 6-skin (OFN ) T-air (OFN ) 1-body (DFNmrem-m3/et'TB)h

N. elide read-r3/rCi-vr nrem-r3/eC' -vr rrad-r3/e i-vr 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 fro- Pehrence 1.

I
.

I

I

I

I

A-4
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TABLE t.)

| STA5'.E tt tMENT TRANSFET DATA'

l-

g, F,(Cow) F
g g

Elve.t vect5:11 Milt (d/t) Meat (d/tti

M 4.8! 00 1.0I.02 1.2t.02
C 5.5E 00 1.2E.02 3.1E.02
ha 5.2E.02 4.0I.02 3.0E.02
F 1.1E 00 2.51 02 4.6E.02
Cr 2.5t 04 2.2I.03 2.4E.03
M r. 2.91 02 2.5t.04 8.0E.04
Fe 6.6E.04 1.2[.03 4.0E.02
Ce 9.4E.03 1.0!.03 1.3I.02
hi 1.91 02 6.71 03 5.3I.02
Cu 1.2E.01 1.4I.02 8.0E.03
2 r. 4.0E 01 3.9E.02 3.0[.02
R: 1.3t 01 3.0E.02 3.1!.02
Sr 1.7t.02 8.0E.04 6.0t.04
Y 2.6I.03 1.0!.05 4.6I.03 *

Ze 1.71 04 5.0!.06 3.4I.02
h: 9.4E.03 2.5I.03 2.8I.01

!
M: 1.2[.01 7.5E.03 8.0!.03
Tc 2.51 01 2.5t 02 4.0E 01*

i

As 5.0I.02 1.0!.06 4.0E.01
R t. 1.3E 01 1.0E.02 1.5I.03
A; 1.5E 01 5.0t.02 1.7[.02'

Te 1.3E 0" 1.0E 03 7.71 02
"

1 2.0E 02 6.01 03 2.91 03
Cs 1.01 02 1.2[.02 4.01 03

*

Be 5.0E 03 4.0E 04 3.2I.03

I La 2.5E 03 5.0E.06 2.0t.04
Ce 2.5E.03 1.0t 04 1.2E.03
Pr 2.5t 03 5.0E 06 4.71 03
hi 2.4t.03 5.0I.06 3.3t.03
W 1.8E.02 5.0F.04 1.3t.03
h; 2.5I.03 5.0t. 96 2.0t 04

*0ata presented in this table is fror Refer:.:* 1

-
-

|
. .

.

I

I

|
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TABLE E-2 |
NUCLIDE TRANSTER PARAMETERS FOR COAT'S MILK * |

'

Element Fm (days / liter)

H 1.70E-01

C 1.00E-01

. P 2.50E-01

Fe 1.30E-04

Cu 1.30E-02

Sr 1.40E-02

I 6.00E-02

Cs 3.00E-01

.

. .

TABLE E-3
-' ANIMAL CONSUMPTION RATES *

'
0F OAW

Feed Or Forage Water
Aninal (ke/dev fwet weicht]) (f/ day)

Hilk Cow 50 60

, Beef Cattle 50 50>

'

Goats 6 8
.

j 0.t. presented in these tables are from Reference 1.-

.

i

f

(

'
A-6
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IH LE E-4

REC 0uuENDED USE FACTORS TO BE APPLIED
FOR THE AVfRAGE INDIVIDUAL *

' Pathway Infant Child Ilta Mal.1 .

Fruits, vegetables, & 200 240 190-

I grain (kg/yr)

Hilk (f/yr) 330 170 200 110

Heat & poultry 37 59 95-

(kg/yr)

Fish (kg/yr) 2.2 5.2 6.9-

i
Seafood 0.33 0.75 1.0-

(kg/yr)
.

Drinking water 330 260 260 370
I (f/yr)

Shoreline recreation **

I
(hr./yr)
Discharge Canal 9.5 47 8.3-

Pilgrim Station
Recreational Area 9.5 47 8.3-

'

Swim-ing - White Horse 29 52 52-

Beach ** (hr/yr)

Boating - Cape Cod 29 52 52-

Bay ** (hr/yr)

Inha ation 1400 3700 8000 8000
(m3/yr)

I A Usage factors for the average individual are used to determine the innnual
dose to the total body and thyroid of an average individual and the annual
integrated dose to the population within a 50 mile radius.

,

,

* Data presented in this table are from Reference 1, unless otherwise
indicated.

** From Reference 2.

I

I A-7

1
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TABLE E-5
*

REC 0W ENDED USE FACTORS TO BE APPLIED
FOR THE MAXIMUM EXPOSED 'NDIVIDUAL *

Pathway Infant Q11d 113n Mul.t
Fruits, vegetables & 520 630 520

-

grain (kg/yr)

| Leafy vegetables 26 42 64
-

(kglyr)

Milk (llyr) 330 330 400 310

Heat & poultry 41 65 110
-

(kg/yr)
.

Fish (fresh or salt) 6.9 16 21
-

(kg/yr)

Shellfish " 3 6 9
-

(kg/yr)

Drinking water 330 510 510 730(f/yr)

| Shoreline recrestion "
(hr/yr)
Discharge Canal 14 67 12

-

I
Pilgrim Station

Recreational Area 14 67 12
-

Swim.ing - White Horse
i Beach ** (hr/yr) 29 52 52

-

Beating - Cape Cod 29 52 52
| Bay " (hr/yr)

-

j
Inhalation 1400 3700 8000 8000(m3/yr)

,

*

Data presented in this table are from Reference 1, unless otherwise
| indicated.

" From Reference 2.

I.

1:
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TAB.! t 6
.

INTrevi 005t F A 1085 F08 STACINO 04 C0C&41MTO SRDUC *
(pre /hrperPC1/r.3)

[1rril Total Bo b SHa

N.3 0.0 0.0
C 14 0.0 0.0M.24 2. 50!. 08 2.90t.01

I
P.32 0.0 0.0'

Cr41 2.2:f.10 2.60!.10M'*$4 3,30t.09 6.80[.09M^.56 1.10t.04 1.30t.06F'.55 0.0 0,0

I Fe 59 s.00t.09 g.40t.09
Co.58 7.00!.09 8.20t.09

.

Co.60 1.7CI.04 2.00!.06hi.63 0.0 0.0

I hc.65 3.70!-09 4.30t.09
Cw.fa 1.50t.09 1.70t.09

.

Zm.t! 4.00!.09 4.60t.0926.E9 0.0 0.0Br.83 6.40t.11 9.30t.11
1 Br.84 1.20!.C8 1.40[.06Br.t5 0.0 0.0Rt.85 6.30t.10 7.20t.10R:.fi 3.50t.09 4.00C.C9

I
Rt.Il 1.50t.08 1.30t.08Sr.85 5.60t.13 6.50!.133r.51 7.10t.09 8.30I.09Sr.92 9.0;t.09 1.00[.08! 1 9; 2.20[.12 2.40t.12f.91M 3.8 [.C9 4.40t.031 91 2.40!.11 2.70t.11T 92 1.6:!.09 1.90t.09T 93 5.70t.10 7.3:t.10y
2r*91 5.00f.C) 5.Ot.c)% 2r l? 5.50t.05 6.4Ot.09hb.95 5.10E.Cl 6.0Cf.09Me.ii 1.9:!.Cl 2.20!.ClT C. 9ie' 9.6 !.1C 1.10t.ClTC*101 2.701.Cf 3.0C!.09'

Rw 1C3 3.60!.09 4.20t.09Rw.105 4.5Ct.09 5.10t.03e Iw.10f 1.50t.Cl 1,3;I.C9i A .11CP8 1.00!.08 2.10t.043
e Te.12tp 3,5;t.11 g,g0g.ig

To.1277 1.1 ct.12 1.30[.12Te.127 1. 00!.11 1,10t.))
,

g Te.12P 7.70t.10 9.0Ct.10fe.125 7.1CI.10 3.49t.10fe.131* 8.431 09 p,90t.cg
14 131 2.201 01 2.60t.0(f T4 131 1.70!.05 2.00!.09*
3 130 1.40 t .04 1.70t.08I !.131 2.00t.09 3,ect.031 132 1.701 06 2.00f.08e !.133 3.70!.09 4.50t.051 134 1.6:1 08 1.DCf.03 135 1.20t.06 1.40t 0,4.

t

.
.

* Data presented in this table 15 fr0'. Reference 1.

t
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TAI.t 16 (Continwed) *
'

.

t
ireat Tetai sees Skin

Cs.134 1.20E 00 1.40(.04 -

|| Cs.136 1.50t.00 1.70( 08
Cs.137 4.20!.09 4.90t.09
Cl.134 2.10t.04 2.40t.04
84 139 2.40t.09 2.70t.09
B4 143 2.10t.09 2.40t.09
Ba.141 4. 30 t.09 8.90E.09
Ba.142 7.90!.09 9.00!.09
La.143 1.50t.04 1.70t.08
La.142 1.50t.04 1.00I.06 .

Co.141 5.50t.10 6. 20t.10
Ct.143 2.20E.09 2.60E.09,

Co.144 3.20t.10 3,70t.10
*Ft.143 0.0 0.0

Pr.144 2.00t.10 2.30t.10

I
.

ha.147 1.00t.09 1.20E.09
W.167 3.10t 09 3.601 09
hp.239 9.501 10 1.10t.09

f
:;,

.

1.

i
.

l. -
.

I

1.

I
:

1

1

! i

I:

|!

| .

i
*

* Data presentec in thi$ table is fro.1 Cefertice 1
A-10.

I
.



.

I
740l* t-7

I Paat ! QF 3

INMaLafl0% DCSE F ACf 0e5 Fna AnULTS *
(Mage F[a WCl |NM4(to)

Nv*tlLt 80NE tivte f.a0Cf TMya010 K10NEY LUNG GI-LLI
...............s................. .................. ...... .... ... ..

I
M J NO Cafa t. Sit-07 l.SIF-07 l.SSt-07 1.50t=0? 1.SIE-07 1 508-07
; le 2 27[-C6 4.261-07 4.26t-0 7 4.26t=07 4.26t-07 4.26E-07 4.26t=0?
Na 24 1 28t-C6 1 281-C6 1.28t-06 1.20E-06 1.28t-06 1.24t-C6 1 201-06

P 32 1.6SE-C4 4.64t=06 6.26t-06 NO 0674 NC Cafa Nn cata 1.00E-OS *

I (a S t NO Data NO Defa 1.2 S t -O S 7.44E-09 2.8SE-09 1.00E-C6 4.ltt-07
=N S4 NO 0414 4.9tt-C6 F . 8 7 t =0 F NO Cafa 1.231-06 1 75t-04 9.67E-06
................................. .........................................
NN $6 NU Cafo 1.S$f-10 2. 2 % E-I l NO DAfa 1.638-10 1 18t-06 2.53t=06

I
FE $$ 3. Cit-C6 2.12C-06 6.111-07 90 Defa No DATA 9.CIE-06 1.54t-07
Ft 59 1.47t-06 1.47t-ce 1.32E-06 No cafa NO Cafa 1 272-04 2.3St-OS
................................. .........................................
CC 58 NO Cafa 1.90F-07 2.59t-37 NO CATA NC Defa 1 16!-04 1.33t-05
*C to NO Cafe 1.448-06 1.8st-06 NO Cafa NO 04fA F.46t=04 1.56t-OS

I NI 61 S.40E-CS 3.93t=O6 1 816-06 NO Defa NO DafA 2.23E-OS 1 67t-06

tl 65 1.928-10 2.e2C-Il 1.14F-ll No Cafa NO CafA 7.00E-07 1.54t-06
CU 64 No Cafa 1.tJt.10 F.691-11 NO Cafa S.?II-10 8.4IE-07 4.121-06

1
2% 65 4.05t-C6 1.29t-05 s.02t-06 NO Cafa 8.62E-06 1 08t-04 6.68t-66
............................................................................
2N 69 4.231-12 8 14*-12 S. 6 S t-13 No cafa S.271-12 1.15E-07 2.04t-C9 .

4a g3 NO Cafa 40 Data 3.018 08 NO Data NO DATA NO Data 2.908 03

I
ga 84 NO Cafa NO Cafa 3. 9 t t-0 8 NO Cafa NO CafA NO CATA 2.01t-13

de 8) NO Cafa NO Cata 1.608-09 NO DAfa NC Cafe NO Defa LT I-24
it to NU 06f4 1.61t=0S 7.371-06 NO Cafa NO DATA ho Cafa 2.08t-06
90 88 NO Defa 4.04E-08 2.41t-03 NO Cafa NO Cafa NO C474 4.lti-19

I 48 89 NQ cafa 3 2CE-18 2.121-08 NO 04f4 NO DATA 40 Cafe 1.168-21
la at 3.Ict=0S NO Cafa 1.09t*06 NO Cata NO DATA l.75t=04 4.378-05
la 90 1.24t=02 NO Cafa 7.62t-04 NO Cata NC Daft 1.20t=03 9.02E-05

I la il 7.74t=09 N0 cafa 3.13 E -10 No cafa No Data 4.56t-06 2 39t-05
la 92 8.431-Jo No caft 1. 6 4 t -i l NO Cata 40 DafA 2.06E-06 S.381-06
Y 90 2 611-01 NO Cafa 7 01 E -0 9 NO Data .NO 04fA 2 12t-05 4.32t-0S
................................. .........................t... 4...... ..

I t 91= 3 26t-il NO Data 1 278-12 NO Cafa NC caTA 2.40t*07 1 66E 10
Y 94 5.708-CS NO Data 1 55f-06 NO Data NO Defa 2.13t-04 4.Ilt 05
Y 92 '.79t-09 NO Cafa J.171-il NO Defa NC 04fA l.96t-06 9.19t-04
................................. ................................ .......,

I

e

* Data presented in this table is from Reference 1,

i
'

A-11
-

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



0

I
I

.

TAsLE E-7e CONiep

PA3E 2 DF 3

INM&Lat!ON DCSC FAC10as PO4 ADULT 5 *
("4t* Pf4 PCI IhmALEcl

AuCL104 SONI LIvfA 7. 803y TMfR
................................. .........OIO E10%fy LU4G Gl.LLI

,

.. . .........................t 93 1 188-08 NO DATA 3 26E-10 40 DATA NO DATA 6 06t-04 5 27E-05la 95 1.34f.05 4.3C1 06 2.91t-06 40 CATA 6.77f-06 2 21E-04 1 88t 05la 97 1.21f-08 2.45t=09 1 13E-09 NO DATA
........................ ..... .. ....

3.71E.09 9.84f-06 6.54t-05.
.... . ............hl 95 1.761-06 9.77t=07 S.26t.07 40 DATA 9.67f-07 6.38t-05 1 30E-05#0 99 40 CATA 1. 5 8 t -0 8 2.87(-09 he DATA 3.64E-08 3 14E-CS l.lCE-051C 9'#= 1.29E-13 3.641-13 4.63E-12 N0 DATA S.S2f-12 9.S$f=Of S.20E-07

1C101 S.221-15 7.52E.ll 7.3st-14 40 DATA 1.358-13 4.99E 08 !.36f.21.Rulo) 3.91f-07 NO Cafa 8.2Jf-08 NO DATA 7 29f.07 6.3tt-OS 3.38t=05l' Rul05 9.88f-!! NO DATA 3.89t-il 40 DATA 1.271-10 8.STE*06 6 02t-06i
$

RV106 4.o4f.C6 40 Defa 1.071-06 40 DATA 1.67f=05 1.17L-03 1.14t=04ACil6* 1.351-C6 1.25f-06 7.4 JC-0 7 NU D&fA 2.46E-06 S.79t.04 3.78i.051(125= 4.27E-07 1.98Ea07 S.84f-08 1.31C 07 3.lli-06 3.92f-05 0.03E-06
fil277 1.58f-06 7.211-07 1.96E-07 4.llE-07 S.72E-06 1.20E 04 1.87E-05,

TEI27 1.751-10 0.015-11 3.871-11 1.32E-10 6.37t=10 8.14E-07 7.17E-04Ill29* 1.221-06 S.64t*07 1.9&f-07 4.30f=07 4.57t-06 1.4SI-04 4.79f*C1
til29 6.221-12 2.99I 12 1. 5 5 t-12 4.87f-12 2.34f=11 2.42E.07 1.965 08 *
ft:315 8.74E-09 5.451 09 3.6)F-09 6.88F-09 3.86E-08 1.82E-05 6.95t*05Ifl31 1.39I-12 7.44E-13 4.49[-13 1.17E-1.............................................2 S.46E-12 1.74E-07 2.304-09,

| fill! 3.251-08 2.69f-08 2.02E 08 2.37(-08 1.82E-07 3.60E-05 6.3 7t <05
... ...... .................

+ 1 13; 5.721-07 1.681-06 6.6CE-07 1.421-04 2.617.*06 h0 Onta 9.6tf=073 131 3.151-06 4.471-00 2.56t=06 8.491-03 7.66
................................. .................1-06 he DAfa 7.85f-C7,

' .... .................1 132 1.4ht=0? 4.076-07 3.46E-07 1.431-05 6.481-07 NO Daft 5.08F-08' I 13A 1.08!-C6 1.851-06 S.651-07 2.691-04 3 2AE-06 NO DATA 1.11t*06*

1 136 8 051-08 2.167-07 7.%91-08 3.'3E-06 3.44E-07
................................. ............ ..... ...NO DATA 3.261-10

..........-..I 135 3 35t-C7 0. 73f-C 7 3.2 8 t-0 7 S.60f-C5 1.39E-06 NO Data 6.56f=07C5136 4.66t-C5 1.06f-06 9.10f*05 NO DATA 3.591-05 1.22t 05 1.30f=06C5136 4.881-C6 1.8JL 05 1.38t-05 40 DATA 1 07i

................................. .......... ..
f=05 .l.50t-06 1 46t-06
. . ........ .... ..t CSI)? S.98f-03 7.76t 05 b.35t 05 00 CATA 2.78t-05 9.40f.06 1.0$f*06'

C1138 4.141-08 7.76! 08 4.05t.C8 ko DATA 6.001 00 6.07f-09 2.331-13e 8A139 1.lff.10 0.32f-14 3. 4 2 t .12 Nu Data 7.78s-14 4,701-07 1 12t.07

f
'

-,

i
i

t
* Data presented in this table is fron Reference 1< >

I

i
i
s

A-12
, i
I

! .

- - - - . . . , . - _ _ _ _ . . - _ . _ . _ . . .- --. ._ _____--_.- _ -__ _ - - - - . - - --
__



1

1

e

I
T ABL L E-7. CON f'O

Pact J OF 3

INHALafl0N or.5E 84Cf085 POR 40VLf5 *

I
(* rem Pf4 er,I INMALED)

NUCLict SONE tivEt f.8bCY THYR 010 KIONEY LUNC GI-LLI
ei s t * 0 4.90E-C6 6 13F-09 l.2 t t-0 7 NO Cafa 2.09E M9 1.59E-06 2 73F=05

I
-.4141 1.25E-Il 9.41E-15 4.2CE-13 NO Cata 8.75E-15 2.42E-07 E.45E-17841(2 3.291-12 3.3tE=ll 2.07E-I l NO Cafa 2.96E-15 1.49E-07 1 96E-26

Lal40 4.5CE-Ce 2.171-08 5. 7 3 E -01 NO 04fa NO DATA 1.70E-05 S.73E-05

I
taint 8.54E-Il 3.88E-11 9.64E-12 NO Def a NO Cata 7.9tE-07 2 64E-07CEint 2.49E-C6 l.691-06 1. 9 t E-0 7 NO Caf4 7.83E-C7 4 52E-05 1 50E-05
CEl63 2.33E-C4 1.f2E-Os 1. 91 t -0 9 NO Cafa 7.60E-09 9 97E-06 2.C3E-05CE164 4 29E-C6 1.79E-04 2. 3 0E -0 5 N0 0474 1.06E-04 9.72E-04 1 02E-04i val 6J 1 17E-C6 4 69Ea07 5. 8 0E -0 8 Nn Data 2.70t-07 3. Sit-C5 2 50E-05
Pal 46 3.76E-12 1.56E-12 1. 91 E -13 NO Cafa 8.p!E-13 1.27E-07 2 69E-It10147 6.S9E-07 7.62E-07 4.56!H33 Nn cafa 4.45E-n? 2 76E-05 2 16C-05

I
w 18 7 . 1.06E-09 8 85i-10 3 10 E -10 No Cafa NO Dafa 3 63E-06 1 94t=05
%P239 2.17E-08 2.R2f=09 1. 5 5 E -0 9 NO Cafa s.75E-69 4.70E-06 l.49E-05

l
1

!I
I -

1

I -
.

|
* Data presented in this table is from Reference 1

|I;
.
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e

'

fasLt Eat,

| PA3E I DF 3

INMALAfl0N DD3E FACT 0e5 FD* ftth4CER*
(#4t* Pit PCI thMALEDI

NUCLICE 80%t LivtR 1.500Y THvt0lb RID 9tY LUNC DI-LLI
H 3 NO DATA 1.591-Cf 1.591-07 1.59t-07 1.59f-07 1.591-07 1 59f-C1

1
C 14 3.2 > t-06 6.C9t-07 6.09E-07 6.091-07 6.09t=07 6.09 t -O f 6.091-C1Na 24 1 72t-06 1.72t=06 1.72t-06 1.721-06 1.724-06 1.72t 06 1 721-06
P 12 2.36t-04 1.3?i-03 8.9%-06 40 DafA he Data NO DATA 1.168-C5
CR bl NO Data 40 Data 1.69F-08 9.371-09 3.84t=09 2.62t=06 3.75E-07

,

I *N $4 NO Data 6.318-06 1.031-06 NO Data 1.198-06 2.481-04 8.15t-C6
*N 56 40 Data 2.12i-10 3.15 t -1 1 NU Data 2.241-10 1.90f-C6 7 181-06
FC 55 4.18t-C6 2.981-06 6.931-07 h0 Data %D Data 1.951-05 7.99t-Of

I
Ft %9 1.191-06 4.621-06 1.79t*06 40 Data 40 DATA 1.911-04 2 23t-C5
CD 5: NO Data 2.S9t-C7 3.476-07 NO D&fa h0 DAf4 1.68t-04 1 19F-05
CU 6C NO Cafo 1.87t-C6 2.481-06 NO Daf4 hC DATA 1.09t-03 3 241-C5
hl 6J 7 25t-C5 5.*31-06 2.471-06 NO Data hn Data 3.841-05 1 771-06

R. NI 65 2.73t-in 3.96F-Il 1.598-11 40 DATA NO Data 1 171-06 4.591-06
Cu 64 NO DATA 2.541-10 1.06E-lO h0 DATA 8.018-10 1 31t-06 7.68t-06
th 65 4.22t-C6 1.e71-05 7. 0 0 t-0 6 NO Data 1.001 06 1.SSE-04 5.831-06

I IN 69 6.04f-12 1.15 F - 11 8.C?t-13 he DaVA 7.531-12 1 988-07 3 56F-08
hp f) NO DefA NO Data 4.30t-C8 NO DATA NO D414 kn Data LT t=24
DR to NO DATA AC 04fa 5.415-08 NO Data NC D&fa h3 Data LT E-24

1 4R 83 NO DafA 40 C&Ta 2.2 9t -0 9 60 0414 he Data NO Data LT t-24
9? 86 NO Dafa 2.381 05 1.C5f-05 NO Data hc Data .NO DafA 2 28E-06
RP 83 40 Data 6.821-08 3.40E-08 NO DafA NO DATA k0 Data 3 651-15

i
'

at 89 NC DafA 4.4 C t = n B 2.911-08 h0 Data ht Data NO Defa 4 221-17
59 89 5.43f-C5 NO Cafa 1.561-06 NO Data 4C Data 3.021-04 4 641-05
Sa 90 ;.551-02 NO Data 8.351-04 hc Cafa hc Data 2.06t=C3 9.561-05

I
na 91 1.let-08 h0 Cafa 4.391-10 NO DATA NO Dala 7.591-06 f.24t=05
5' 92 1.191-C9 h0 Cafa 5.C8t-il 40 Data NO Dafd 1.43f=06 1 49t=05
Y 90 3 731-07 NO Daft 1 00t-08 NO DafA NO Dafa 3 665-05 4 99f-03

1
Y 9t* 4 631-11 NC Data 1.77 tan t 40 Data h0 Defa 4.00E-07 3 771-09
Y 91 8 261-05 ND 04fa 2.28t-06 NO Data M0 Data 3.6?f-04 5 111-05*

Y 92 1 84t-C9 NO Data 5. 3 6 t al l No cafa MD DATA 3.351-06 2 06t-05
'

l

I

| * Data presented in this table 15 from Reference 1

I

I ._-- . _-

A-14



1

,- .
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.

!
i
.

TAdLE t-0. CONT'O

Paat 2 0F 3

INm&LaflOt 005E F ACf 0a1 FCs 7tFNAGER *
l't!" Pat PCI INMattel .

vu:LI:t BCNE LivF4 f.PCCv TMya010 E10Ntv LUNC Cl LLI

y 93 1 69t=00 40 Ctra 4. 6 5 t -10 NO Defa NO Cata 1.048-05 7.24t=05
2a 95 1.82E-05 S.73t=06 3. 9 4 t -0 6 NO DATA 8.421-06 3.36t-04 1.06t-05
ga 17 1.72t-C8 3 40t-C9 1.578 09 NO DATA $.198-09 1.62t-05 7.08t-05

N* 9b 2.32 -06 1.29t-06 7.041-07 NO CafA 1.25E-06 9.39t-CS 1.21t=05
*a0 94 '40 Cala 2.!!f*08 4.03E-01 MQ CafA 5.14t=08 1.92t-C5 1.56E-05

TC 99s 1.fitall 4. Alf-I l 6 24t =12 NO Cata 7.20E-12 1.44t-07 7.66t-07

TCICI 7.40E-15 1 06t=14 1 0 3 t-13 NO Cafa 1 90t=1) p.34[-00 1.098-16'

uut03 2.63t=07 NO Cafa 1.12 t = 0 7 NO Data 9.29t=07 4.79t=05 1.36t-05 -

1U105 1.601-10 NO Cafa 5.42t-11 he Cafa 1.76E-10 2.27t-06 1.135-05

tutCe 1 23t-C5 N0 C&T4 1. Sit-06 NO DATA 2.38t-05 2.Olt-03 1.20t=04,

4C113= 1.731-06 l.64?-06 9. 9 9 t -0 7 NO DATA 3 13t-06 0.44t=04 3.4tt-05
ftt2s" 6 101-07 2.80E-07 8.34t-00 1.75t-07 NO 04fA 6.75t=05 9.38t=06

fil2?a 2.25t-C6 1.C2C 06 2.73t-07 5.48E-07 0.171-06 2.07t-04 l.99E-05
ftt27 2.51t-10 1 1=F-10 5.52C-11 l.77t=10 9 101-10 1 40t=06 1.018-C5
fil29= 1.74t-06 8.23t-07 2 81t-0 7 5.726-07 6.498-06 2.47t-04 5.06t-05

* ................................. .... ........................ .....

18129 8.87t-12 4.22t-12 2.231-12 6.4RE-12 3.12E-il 4.121-07 2.0ft-07
t ft131" 1.25t-08 7. Sit-09 S.0 3 t-0 9 9.061-09 S.49t=08 2.97t-OS 7.76t-05

fil31 1.97t-12 1.042-12 6.30t=13 1.SSt-12 7.728-12 2.92t=O7 l.89t-09

ft132 4.501-04 1. elf-01 2.74E-00 3.07t-02 2.44t=07 S.612-05 S.79t-05
1 130 7.80t-07 2.t4:=06 8.96t 0 7 1.f6t=0% 3.441-06 NG 04f4 1 14t-06
I 131 4.43f-06 6.14t-r) 3.301-06 1.87t=0) 1 0$t-03 NO DATA 8 115 07

1 132 1 99t=07 5.478-07 1. 9 7 t -0 7 1.0198-05 0.65t=07 h0 DATA 1.59t=07
8 133 8.l?t-C6 2.s6t**6 7. ? t t -0 7 1.411-04 4.49t=06 h0 Cafa 1 29t=06
8 134 1.11; 07 ...C t . f e i >C 7 4.941-06 4.llt=07 h0 Daft 2. Sit =09.

i i 116 4 62t=0? l.18C-06 4.368-07 7.768-05 1 06E-06 NO 0474 8.69t-07
C5tl4 6.208 0$ l.4tt-04 6. 0 6 t.0 5 =0 Data 4.691-05 1 032-05 1.22t-06
C5196 6. 4 4 7. = 0 6 2 428-05 1 711-05 N0 Data 1 308 05 2 22t=06 1 168-06
..................... c.......... . ... ...... .. .,.... . - .

C$137 0.38t=0S 1.06t-04 3. 8 9 t =0 b NO Otfa 3.00t=0S 1.Slf-05 1.06t-06.

C$138 9.82t=08 1.078-07 $. Sit =04 ho Cafa 3 281-08 9.84t-09 3.38E-11
sal 39 1 67t=10 1.148-13 4.Off=12 NO DATA 1.11F 11 0.00t=07 8.06t-07

,

|
Data presented in this table is from Reference 1*

f
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I

I
I
s.

TasLt E.g. CONF *C
e

PAGE 3 0F 3
L

lhM&LaflDN DUlf FAC10tl FCa TFEha0ER*
(Mk!* PA4 PCI 14Haltci

%VILluf DONE LIvfa T . B C CY TMYa010 alD%tY LUhD O
................................. .. .... .... .. ...... .. l-LLI.

......
tal40 6.841-06 8.307-09 4.4 0f-0 7 h0 Data 2.0lt 09 2 94E 04 2.8#P-06sal 41 1 784-11 1.s2t-14 6.9 At=18 he Data 1 28t-14 4 11t*07 9.She-146a'42 4 62t-12 4.63t-lb 2. 84 E .13 40 Data 3.924-15 2 39E-07

.

................................. ... ............. .......... .5.99t-20g
.. ...Lal40 6.99t=08 2.9 5t= 08 7. 8 2 t-0 9 he Cafa 40 Cafa 2.60t=05 6.09t=0SL aint 1 20f-10 S.318-!! 1.32E-!! he Data %Q Data 1.274-06 1.50t-06F Cfl41 3.55E-06 2.3?:=C6 2.718-07 ho 04f4 1.llt-06 7.67E-05 1.58t-05 *

l
Cile) 3.12t=08 2.421 08 2. 7 0 E -6 9 NO cafa I.00E-00 1.63E-05 3 19t=05Cilen 6.111-04 2.531-04 3.20t-05 40 Data 1.518-04 1 67t-03 l.08t-04, i Pain) 1 67t-06 6.641-07 8.20t.00 40 Data 3.86t-07 6.04E-05 2.67t=05

i. Falet 5.37t=12 2. 2 C f- 12 2.72 tall NO Data 1.26t=12 2 19t=07 2.94t-14N0le? 9.83t-Cf 1.0ff=06 6.4tt-08 40 Data 6.Itt-C7 4.65!-05 2.28F-05b 187 1.601-09 1.228 09 4. 2 9 t .10 40 Data he Oafa 5.92t-06 2 21E-05,

j NP239 4.21E-CI 3.99t 01 2.21E-09 40 Defa 1 25E-00 A.!!I-06 1.651-05
.

!. .

,

L

1

1

,

r

.

?
j

!

!
.

4

~

I
I

* Data presented in this table is fror. Reference 1
i
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-

fastE E.1
1

Pa*f 1 0F 3

INMatafl0% 00lt Fatteel FCR CHILO *
("Sta Pts PCI !%MaLEC)

NUCL I' f 80%E Livia f . m o ry ?>yeOIO E10Ntv LUNC Cl.LLI;

n a N0 Dafo 3.C4!.07 3.04f.3 f 3.04f.0? 1.04t.07 3.04f.07 1 04t.07h C 16 9.fot.C6 1.82t.06 1. 9 2 t .0 6 1.t28 06 1.42t.06 1.87E.06 1 02t.06Na 24 4.35t.C6 4.Al*.06 4.3>t.06 4.3%E.00 4.35t.re 4.35t 06 4 35f.06
,. ................................. .............. .............. .. .. .

P 32 f.o*t.06 4.f91 06 2.6 f f.0 5 NO Cafa 90 Data Nn Data 1 14t.01Ce $1 40 Cafe No Data 4.lTE.00 2.11r.08 6.574 39 4.59t.04 2.93E.C7,

>% $6 '40 Cafa 1.161 05 2.lff.De NO Cafa 2.71f.06 4.26f.04 6 19f.06
"

* N 16 NU Cafa 4.68t.10 0.45t.it NO 0414 4.128 10 3.llt.06 3 33I.05
f t il 1.24t.06 6.C01.co 2. l C t.0 6 NO 04f4 NO Cafa 3.00t.05 7.75[.07

.
*

PL $1 1.59 .Ce 9.L4t.06 4.1IL.06 %Q cafa N0 Data 3.43C no 1 91E.05
f( $8 NL Lafa .4.f18 07 8.55t.07 NO 047% NC Cafa 2.99t.04 9 29t.04
CC 60 NO Data 3.15t.06 6.12 t .0 6 No cafa NO Cafa 1.9tt.03 2 60E.OS
NI 6 8 2 22t.04 1.257 0% 7.56t.06 NO Cata NC Unfa 7.43[.05 1.ftt.06

'4 B 6 5 0. Cat.10 7.91[.11 4.46t.lt Nn 04f4 NU Cafa 2.ftt.06 2.27f.01
CU 66 NO Cafo 1.J9f.10 2 90t.10 No 04T4 1 63t.09 2.19t.06 9.92E.06
2% 6% 1 155 05 3.C6f.05 1.90t.05 NC 04fa 1 93t.05 2 69t.04 4.48t.06

2 N 61 1.Ilt.it 2 68t.it 2. 4 8 C .12 NO Cata 1.let.lt 3.34t.07 2,fSt.06
l' 4 8s NO Lafa NO Jafa 1. 2 8 t .0 7 %D Cafa NO Data NO CafA LT t.24

| Ja ** NO Cafa Nu cafa 1.441 37 NO Wafa NO Cafa NC cafa LT t.2a

et at NO Cafa NO Cafa 6.84t.09 NO Cafa NC Data NO Data L7 f.24
s- en a6 NC Ut.f4 3.3af.05 1. C11 0 5 NO Cafa NO Cafa h0 Cafa 2 168 06 -

) er 40 %0 Data 1.511 0f 1.90C.00 40 Defa %Q Oafa NO Data 4 661 09
g ................................. ........................... . .......

al 31 60 Data *.511 00 7.0st.09 NO CafA 40 Data No cafa S.Ilt.10
54 39 1.628.C4 NO Cafa 4.tet.0L N0 Ot'a 69 Da'a 1.0)t.04 4. lit.05

! Se to 2.731.C2 ND Cafa 1 7 * t .1 s NC 9 0.e4 3.998 03 9 20f.05
*

'
le 94 3 208.C9 NO Cafa 1 244 09 NO Data NO Data 1,44t 05 6.70r.0f
SR 92 3.54t.09 NL Data 1. 4 2 t .10 NO Data .NQ Cafa 6.49t.06 4.llt.05

1 Y 90 1.llt.C6 40 Cafa 2.94f.08 NO Data NO Defa 7.D7E.05 7 24t.05
................................. ...................... .................
Y 9t* 1.171 11 40 Data 4. 9 8 t .12 40 Data 40 Data 7.60f.07 4.64I.07
Y 18 2.478 04 %D Data 6.19 t.C 6 %Q 04fa NO Data 7.lGE.64 4.97t.01
y 92 1.50s.C9 80 Cafa 1.l f t.8 0 %Q Cafa NO Cafa 6 46E.c6 6.46t.Cl

I

I
'

* Data pretented in thin table is from Reference 1
,
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I fabtL I-9, CONT *D

Pa3E 2 0F 3

INnatatION DLit F ACfont F0a CHILO *
l*RI* PER PCI thMALID)

, NUCL|CL BUNI L I Vi t f . d Q DY THYRQlO &lDN!Y LUNG Cl-LLl
6 Y 9) S.04t=08 40 0a14 1 38t-09 NO Cafa 40 Data 2. 018 -C 5 1.Clf-04In 95 b.13f-CS 3 131-Ch 1 00E-0% hD Defa 1.61d=0h 6. 03 f *04 1.65t 05la 97 S.07t 08 7.A4t-09 4.12f-04 NO Dafa 1.05g ................................. .................1-08 3.061-05 9.49t-0S
{ 48 93 6.35t=06 2.481-06 1.771-06 40 Data 2.331-06 3.66t=04 1.00f 0%

.......................

#D 99 he Cafa 4.661-C6 1.135-08 he Daft 1 06t-f7 3.66f-05 1.42t-05TC 99 4 818-13 9.41t-13 1.56t-il NO Defa 1 378-11 7.57f-C7 1.30E-06

1 1Cl01 2.19t-14 2.3CE-1= 2.911-13 40 Data 3.928 13 1.bRI-n? 4.418-09Rul03 7.%SI-C7 NO Data 2.901-07 ho Data 1 901 06 1.191-04 1.24t-C5RulCS 4 13s=lC 40 CATA 1. 6 C1 -10 hn 0414 3.63t IC 4.10!-06 2.691-05

i
RU106 3 688-03 NO Cafa 4.lff=06 40 Data 4.97f*05 3.87t 03 1.16t=04Acilce 4.56I-06 3 081-06 2.47t=06 NO DATA 5.74L 06 3.48t=03 2.71E-C)Til25= 1.821-06 6 291-C7 2 471-07 5.203-07 hC Cata 1.29t 04 9.llt-C6
fil2Fa 6.728-06 2 38t=0e 0 198-07 1.641-06 1 721-05 4.00t 04 8.93f-C511127 7.496-10 2.$71-10 1. 6 5 t = 10 S.3Ct=10 1.91t-00 2.7tF 06 1.121-05

-

Ill21- 5.19t-C6 1 86t=06 8 228-07 8.71t-06 1 166-05 4.76t 04 4.9tt-Cl
fil21 2.64F-!! 9.451-12 6.44talt 1.93 fall 4.94L-ll 7,411-07 6.89t=06

I fil3nr 3.63t-C8 1. 6 0 t - 0 8 1.37t-08 2.64t-08 1 081-07 S.56t=05 0.12f-05Til31 S.87C-12 2 281-12 1. 7 8 t -12 4.594-12 1 59t-il 5.951-C7 3.60f=0?
.

fil32 1.301-C7 7.361-08 7 121-08 8.68t-08 4.79L-07 1.02t-04 3.72t-C5
I

I 130 2.211-06 4.431-06 2 288-36 4. 9 t!- 04 6.614-06 No Data 1.181.-061 131 1 301-C5 1.307-0) !.)?ta06 4.391-03 2.13f=0% NO D&fa 7.68f-07
1 132 S.72[-CF 1. 8 Cl- 46 S.0FI-67 9.2 M ( S 1.691-06 40 Cafa I.61t 07

i
g i 133 4.48[-06 3.69:=06 2.081-06 1.04t-93 9 13!-06 h0 0*f A t.481-06
g i 136 ),171-C? 5.141-87 2 61t-07 3,3744C5 f , 9 71. ' l h0 nata 2.5:( 07

1 135 1.13t-C6 2.l6t=06 1.12t-06 2.14!-04 3.*0f 04 40 Data 1.20t-06C$lle 1.748-04 2.74t-04 6.07t-GS 40 Caia n.s.'-0% 3.278-01 1. 0 4 t = C 6
Clll6 1.761-C5 4.62t-Ob 3 141-05 40 Data 2.581-Ob 3.931-C6 1.llt-06
CSI)? 2.4St-04 2.237 04 3.47F-05 No Data 7.631-05 2. Sit 05 9.78t-07Chl)O 1.11t-07 2 !!!-07 1.S48-07 he CafA I.68t=07 1 84t 08 7.29t=08

I
Pall 9 4.98t-10 ?.468 12 1. 4 b t. ! ! 40 Caf& 2 13tel) 1.$6t-ce 4.*6f-Cl

i I
6

i

|

I.

Data presented in this table is from Reference 1*
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74CLt E.9 CONTec

I
.

Pact J OF 3

1%MALaflO% DC$t FACTCel F09 CHILC*
(WRtm P!4 PCI 19mattel

h v C L i ''t SUNE LIvit f.50Cf TMYe010 EIONtv LONG GI-LLI.

............................................................................

cat 40 2.CCE-Cb 1.ftt=08 1.1ft-06 NO Defa S.7tt-09 6.7tt-04 2.75t-05

I sat 41 S.29t-tt 2.95t=t6 1.72F-12 NO Cefa 2.16E-14 7.89E-07 7.44t-00
est62 1.35t-!! 1.73C-15 f.56 tall NO Cefa 7.374 15 4.44t-07 7.4tt-10
................................. ...................... .................

Lat6e 1.74t-Of 6.C81-C8 2.04t-06 %D Data NO 06fa 4.94t-05 6.10t-OS

I Lal62 3.50!=tc !.11t-10 3.69t-11 40 Data NO Defa 2.35t-06 2.058-05
Cit 41 1.C6t CS 5.241-06 T. 0 3t=0 F NO Cata 2.38t-06 1.47t-04 1 13t-05

Cit 63 9.89t-C8 S.)?t*08 7.?ft*09 NO Data 2.266-00 3 12E-OS 3.44t-05

l.
Cit 44 1 83t-C3 S.72t=0* 9.775-05 NO Defa 3 178-04 1 23t-03 1.0$t-04
sats) 4.991 06 1. 3 CI- 0 6 2 47E-07 40 Defa 5.11t-07 1 17t=04 2.63t-OS

Pal 46 1 61t-18 4.99i-12 0.10t-13 NO Defa 2.661-12 4.23E-07 S.32E-08
Not47 2.92t=06 2.36t-C6 1 8*t.07 yn Cata 1 10t.C6 8.876-05 2.228-05

i w 117 6.*lt-C9 2 6tt-09 1 1 tF-0 9 Nn Caf4 NC Data 1.llt=0S 2.466-05

N#219 1 268-07 9.06f=09 6.35t-09 NO Cafa 2.63t-08 1.571 0$ 1 73t-05

I

I

I t

,

1
-

|1
.,

i

I

'I
* Data presented in this table is from Reference 1
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fasLt E-10

Past 1 0F 3

1%aaLafl0% DC58 F ACf Den Foe INFANT *
Imat* Pit PCI INMat tDI

NU;Llet 80%t Ltvtk f.8007 TMYADID ElDNEY LUNO Gl-LLI
H 3 NO Data =.628-07 4.62t=07 4.62F=07 4.67t-07 4.42E-07 4.62f-07C 14 1.ltf*05 3.79C-06 3.79t-06 3.798-06 3.79t-06 3.79t-06 3.191-06%a 24 7.b41-06 7.64I-06 7. 54 t-0 6 7.54E-06 7.let=06 7.54t=06 7.54t-06
P 32 1 451-t. 8.031-05 6.53E-Oh NO Data ND paTa No Data 1.lst 05Ca St N0 pata go cafa 6.39f-04 4.!!!-01 9.45t=09 9.171-06 2.llt 07( u% S4 NO Data 1.. I l t = 0$ 3.56t-06 40 Data 1.161-06 7.lat-04 S.04t=06 *

k ,

mh $6 NO Data 1.102-09 1. S B E -10 No cafa 7.86t-10 0 95t-04 S.12ta05f t 55 1.41t-05 8.69I-06 2.18t-06 NO Data 40 Data 6.21t*05 7.62 t*( !s Ft 57 9.691 C6 !.611-05 6.7?f-06 40 Data 40 Data 7.21t 04 1 171-05
4 CD le NO Data 9.?tt-07 1.30t-06 NO Cafa NO Data S.llf 04 7.9tF 06CC 60 NO Data S.73f=06 8.41E-06 40 Data NO Cafa 3 228-03 2 281-05NI 63 2 42E-04 1.468-05 8. 2 9 E .0 6 40 DATA NO Cafa 1 49E-04 1 73t-06f
g NI 65 1.?tE-01 2.03C-10 4. 7 9 f -l ! NO Data No cafa S.801-06 3. Set =05CU 64 NO Cafa 1.348-09 S.531-10 ND Data 2.04E-09 6.64E-06 1.014-052% 65 1 30E-05 4.47t-0$ 2.228-05 NO Dafa 2 32E-CS 4.62t-04 3 67t-06I

,

IN 69 3.95E-11 6.911-11 3.11t-12 NO Cafa 2.878-11 1.05t-06 9.44E-06
'

B4 83 NO Data NO Data 2.72t-07 NO Data NO Data NO Cafa L1 t 24pa as NO Data NO Data 2. 86 t-0 7 NO Data NO Data NO Dafa (1 t-26I
to 83 6.0 Data 40 Data 1.4et-58 40 Data NC Data NO Data LT tage

i

I at P6 NO D4sa 1.345-14 $.30t-05 NO Dafs NO Data NU Data 2 176-0s?S 01 /0 Def4 4.484-07 2.Ost-07 40 Data he No Dafa 2 428 07...........m..,s....r,.ano... ...... ... ..... .
Cafa

K at #1 40 Cafa 2,.211-07 1.4?g-J) NL nafa NO Cata NO 04f4 4.0?f-08

. ~ .o. ...

' 58 09 2. Int-04 N0 Defa 4.ISr~06 NC 04f4 NO Data 1.458-01 4.912-0%
4

'
; ga 90 2.12t-C2 ku Cata 1.061-03 An Da?6 NO Defs 3,03t.03 9.16t=05

e in 91 6.83t-01 40 CATA 2 478-09 40 04Ta NC DATA > *48-0$ "
,la 92 7.50t-09 NO Cafa 2 19 t *10 NO Cafa 40 O&fa t.70t=0S 1.04t=04a Y 90 2.35t-06 NO Data 4.30E-06 NO Data 40 04fa 1.928-04 7.43t=05

,

, T tir 7.911 10 NO Data 7.901-12 NO Cafa NO DATA t.99t-06 1.688-06'

7 41 4.204 a4 40 Dafs 1.128-05 NO Data No pata 1.75t-03 S.0ff DSi t %2 1.114-03 NO Data 3 298-10 NO Data 40 Omf4
.. ....................... ..... .. ... ... _ .1.7tf-05 9.04t=0)l . . . . .

.

.
l

.

|
i,

,

i (

Data presented in this table is from Reference 1*
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TABLL t 10e CONF'D.

I
g Pa3E 2 0F l

*1%=aL&7 ION OC$t FACfott FOR INFANT
I"Rfm Ptn *Cl INdatt03

'du;L i s t 80%f LlWER f.BORY THY 2010 E109tY LUNG GI-................................. ......................................LLI...
Y 91 1 078-07 NO Cafa 2 91t-09 40 04f4 NO Cafa S.46f-05 1.19f-04 '

la 95 s.24t-CD 1.99f-CS 1 4St-05 NO Data 2.228-65 1 2St-03 1.SSt=0S
ta 91 1.C7E-07 1.838-08 8 36t=09 40 Cafo 1 058-08 7.88E-05 1.0CE 04
48 1S 1 128 CS 4.591-06 2.708-06 No cafa 3.178-06 3.42t=04 9 058-06

. 80 19 NO Data 1.18t-07 2.318-08 40 Data 1 89t-07 9 63E OL 3 40E-05TC 99a 9.98tal) 2.0&f-12 2.661-11 40 Data 2 221-11 S.79t-07 1 4SE-06 ,

b
* '

ICIDI 4.6SE-14 S.981-14 $< 80 8-13 40 Data 6.91E-13 4.17t 07 6.03E-07.

dulc) 1.44f C6 NO Cafa 4.85t=0 F NO Daf4 3.03t=06 3.94t 04 1.lSt=0S^

.19105 8.74f-10 NO Cafa 2.93E-10 NO Cata 4.421-10 1 12t-05 3.465-05 .

........................ ....... .................. ............ .....
agiC6 6 201-05 h0 Cafa 7.771-06 NO Data 7.6tt-05 8.26t=03 1.lft=04
4Gil0* 7,13f-C6 S.16t=06 1.57f*06 NO Cafa 7.80t=06 2.628-03 2.36E-CS
fil25= 3.40t-C6 8.42L-06 4.701-07 1.168-06 NO Cata 3.19t-04 9 22f=06
fil278 1.19(-05 4.93t-06 1.488-06 1.488 06 2.698-05 9.37f-04 1 95t=0S
fft2f 1.59t=09 6.81[-10 3 418-10 1.32t=09 3.478-69 7.39t-06 8.74f=0Sfil29' l.ftf-OS 4.35C-06 1 518-06 1.918-06 2.27t-05 1.201-03 4.9*f=0S
fil29 S.638-11 2 48t-il 1.34f-ll 4.828-11 1.25t-10 2 14t=06 1.881-05fil31m 7.621-C8 3.118-04 2.59t=08 6.381-08 1.091-07 1 428-04 8.588-05
f2131 1 241-11 S . 8 ?k' 12 3. 5 7 t =12 1 138-11 2.85t-il 1 478-06 S.Aff*06

g ................................. .........................................,

l 7E132 2.668 07 1.69f*07 1. 2 6 E -2 7 1.99f 07 7.39t=C7 2.438 04 1 152 05|

8
'

8 130 4.S*t-ce 9.9tt-06 3.*8t=0) 1.lef=03 3.091 05 NS Orfs (.42fa06
8 131 7.718 CS 3 17f-05 1,40t-05 1.061-02 3.708 05 hU caft 7.56E-07 -

, . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . .

l IM 1. Pat =C6 2.531 J6 8.998 L 7 1 21f-C4 2.eff.06 40 Daft 1 36t-C6
<

t 114 9.46E.06 8.17t-CS 4.00t=06 2 341-03 1 20t*05 40 Daf6 1.54t 04,

i 134 6 58f-Of 1.84t-06 4.?St=0 F 1 181 0) 1 498 C6 NO Cata 9 218 07
1 135 2.76t=06 S.4 8t 06 4.900-06 4.97ta04 6.eSt=06 40 04f4 1.11t 04
CSl14 2 83t C6 S.02f 04 S.0Zf-OS f40 Data 1 166-04 S.49t-05 9.518 07Clt36 1.45t=0S 9.614-05 3.78t.0$ NO 04fa 4.038 01 8.408-06 8.62t-06
..... ................. ........ ............ ..... ....... . .... ..

I til6F 1. 9 ': f - C * 4.37F=04 3.247-05 NC cefa 1.23t=04 S.098-OS 9.S3t'07
!

Cll10 3.41% 07 S.t3(~of 2.848-07 NO CafA 2.13t 07 4. lit-us 4 36F=0?,

9alla 4.c64 09 7.011-13 s.cft-il NO Cafa 4.21t 83 4 25t 04 3.64f 05

.

|
|

: ! !

I

* Data presented in thil table il from Reference 1
| *
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i
ta8L L t-10, CONT'D

PAat 3 07 3
INH 4Lafl04 Oc1E FatT0a$ pot INFagt *

(* Rim Pts PCI INHALE 01

huCLICE 80ht LivtB f.500Y fnva010 ElDhtV 104 Cl-LLI
sal 40 4.00t-C5 4 C0t-00 2.07f-06 h0 CafA 9. ',9 t - 0 9 1.14t-03 2 74t-C5 -

e4141 1.128-f0 7.70r-14 3.151-12 he DATA 4.648-14 2.121-06 3 398-06
mal 42 2.84t-il 2.361-14 1.401-12 40 Dafa 1.361-14 1 115-06 4.95t=0?
Lalot 3.681-C? 1.43t-07 3.601 08 40 Data 'g0 Data 1 2Ct-04 6.56!-C5

I
,

a.al42 7.36t=10 2.69E-10 6. 4 m t -i l h6 Drfa he Data 6.87t.06 4.25t 0$
Ctl41 1.961-C) 1.19t-05 1.428-06 NO D f4 3.75k-06 3.697-04 1.54!-05
Cile) 2.39t-C7 1 181-07 1.lti-08 NO Data 4.03E-08 8.3Ct=05 3.551-05
Cline 2.20E-C3 0.elt=04 1.26t=04 40 Data 3.841 04 7.031-03 1.36F-06
e4143 2.00t-C5 3.74t-06 4.9 9t -0 7 40 Daf8 1 415 06 3.Det-04 2.66t-05
................................. .............. ..... ................. -

PRl64 3.42t-il 1.32t-il 1. 72 t -12 he Da'a 4.401-12 1.llF-06 3.06t 06
j NCl47 6.671 06 S.81F=06 3.S78-07 NO Data 2 231-06 2.30t.04 2.231 05

, k 181 9.26f C9 6.44t=09 2.231-09 he D'sT A he Data 2.83f.05 2.541-050 ................................. .......... ...... .....................
hP239 2.6St=0? 2.)?t-CI 1 14t.03 ho 9ata 4.73L-05 4.2SI-CS I.Tel-C%

I .

.

I

I

I
.

I

,
. o.t. presentee in this tidie is frne Reference i
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TA4LE E-Il

Paat 1 0F 3

1%Glltt0*d DUlf FACTORS PCs 40VLft *
l'atu Ptt PCI Iqtt$tt0)

fdVCLILE 80%I LIvte f.m0Cv TNyacic KIONtv LUNG GI-L
................................. ................... . . ...........LI..
se I NO Cafa 1.05t-07 1. C $ t -0 7 4.Olt-07 1.051-07 1.05t-07 1 05t=07C in 2.941-C6 S.6ft-07 S.40s-07 Se6st-Of 5.601-07 9.60s-07 9.6tt=07ha 24 8 70t-C6 1.fCf-C6 1.'08-06 1.fot=06 1.701-06 1.70f=06 le70E 06
P 32 1.93t-C4 1 20f-05 7.46E-06 NO Cafa NC Cafa ho Cafa 2 17t.Cl
Ca il NC Cafa 40 Cafa 2. 6 6 f -0 9 1.51t-09 S.861-10 3.llt-09 4.69E-07>4 54 NO Cafe 4.l?t-C6 0.728-07 N0 Data 1.36t-06 NO Cata 1 40f=0Se-

I
*N $6 40 Cafa 1. llc-07 2.04 t =0 8 NO Cafa 1.46t=07 40 Data 3.67E-06ft SS 2.fts-C6 1 90F=0s 4.4 st-0 7 NO Cafa NC Dafa 1.c6E-06 1.09t-06Ft 19 4.34t-C6 1.C2E-Cl 3. 9 8 t-0 6 %D Data ho Cafa 2.95t=06 3.40E-C5
CC 10 NC Cafa 7. 4 5 t'- 0 7 4.67f-06 NO Cafa NO CATA 40 Cafa I.S!E-ClCC'60 No cafa 2 14F-86 4.72C-06 40 Data NO Caft NO Catt 4.02E-Cl%I 63 1 3Ct-C4 9. Cit-06 4.36t-06 40 Data 90 CATA MO Cafa 1 00E-06
NI 6> 5.281-07 6 06f-C0 3.13 t .0 3 40 cafe he Cafa 40 Cafa s.74t.06CU 64 NO Cafa 8.338-08 3.94t.03 me Cafa 2.let-07 40 Defa 7. lot-062% 65 4.84t-C6 1.64t=0S e.ist-06 40 Data 1.C31-05 ND Cafa 9.70E-06
............................................. .. .. .. . ..., *

2h 69 1.0lf-08 1.97t=ft 1. 3 7 t-0 9 NO Caft 1.281-08 ho Cafa 2.96t=09I sh 43 40 Cafa %Q Cafa 4.028-08 90 Data No Cafa ho Data 1.79t-CI
| sa I4 NO Cafa No Cafa 5.214-01 h0 Defa 40 Data he Cafa 4.09t=13

sa 35 NO Cafa 40 Cafa 2 14 t.0 9 40 Daft he Cafa ha Data LT f=24at 46 40 Data 2 11E-05 9.83t=06 40 Data 40 Data 40 Caf a 4.16t=06
at 80 %Q Cafa 6.05!-08 1.28t=08 40 Data 40 Data 40 0474 8.36t-
...... .......................... . ............. .. ... . . 19.
At 89 he Cafa 4.0lt-CI 2.82t-08 40 Data he Cafa he DATA 2.33t-21
la 19 3.001-C4 %Q Cafa 8. e n t -0 6 40 Data No Cafa ho Cafa 4.94t.05
la 90 f.let-C3 40 Dafa 4.0 a t-0 3 90 Cafa 40 Data he Cafa 2 19t 04. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . ~

!la 91 S.67t.06 NO Cafa 2. 2 9 t =17 40 Cafa hc Cafa 40 Data 2.70E-05
i la 92 2.llt C6 No Cafa 9. 3 0 E-0 8 NO Cafa * ho Cafa 40 DafA 4.26t=0S

Y 90 9.62t=09 90 Data 2 588-10 40 Data 40 Cafa 40 06fa 1 02t=04
,

- - . .
y tip 9.091-11 NO Data 3.92t-12 NO Cafa NO Data WC 04fa 2.67t-10

,

Y 91 1.41t-C7 40 Data 3.17t-09 40 Cafa NO Cafa 40 Dafa 7.76t-05 !y 92 s.45t-10 NO Cafa 2.4 7 t-i l %Q Ca a NO Caft NO Data 1.4st.05
' .

........ - ... ..... ...... . ...... .'. -.. _ . ... . - .

.

\
>

?

I

i

|
Data preserted in thin table il from Reference 1*
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TalLE I-Ile CONtep

Pait 2 Of 3
INC!$fl0% Dalt p at t091 FCs ADUL il * '

laatm Pit PCI 140tlff01
hVCLICE 80%t Livit T. 8 007 THY 90lt El D%t v LUN; GI LLI
Y 93 2.681-C9 NO Data 1.401-11 NO Data ho Oafa he cafa 0.50s Cl24 9b 3.04t-Cf 9.75t=09 6.60t-09 NO Cafa 1.531-08 he Data 3.091 05la 97 4.681-C9 1.391 10 1.llt-2 0 40 0414 8 12t 10 h3 Cata 1 051-04
N9 96 6 228-C9 3.46t-09 1.86t-09 40 Cafa 3.428-C9 h0 DATA 2.101-C6mn 99 h0 Cafa 4.38t=06 8.20t=07 NO CATA 9.76t=06 h0 DATA 9.991-06TC 99= 2.471-1C 6.991-10 8.891-09 he Data 1 061-08 3.42f=10 4 13t=07
ICICI 2.b4t=lt 3.66t-10 3. 5 9t -0 9 40 Data 6.991-09 1.87 fate 3 10t=21RulC) 1.tSt-C7 40 Data 7.97E-06 he cafa 7 061-07 h3 Data 2.lat=05Rules 1.let-ce 40 CATA 6 081-09 1 99t-07 h3 O&fa 9.4................................. . ho Cafa..... . .. ..

2t=06.

Rol06 2.1$t-C6 %Q Cafa 3.48t-07 40 Cafa 5.111-06 hD Data 1.78t.06 L

..

AC180= 1.60t-07 1 48t Of 0.19t-08 40 Data 2.98t=0? hD Data 6 04t-06fil25m 2.618-C6 9.71t-07 3.59 8.047-01 1.09t-05 he Cala.......................... .....f*07.......... ... . . - .... 1.076-06.

ftl27* 6.175 06 2.421-06 025 t -01 1.73I-06 2 75t-05 h0 Cafa 2.27t-Cl
.....

fttr7 1.10t.cf 3.951-04 2.39 t 0 0 0.158-08 4.494-0? WO DATA 8.68t-064 ' ft!!9= 1.llt-05 4.29!-Ce I.m 3.951-06 4.006-05 hD CATA................................it-06. .......... . ......... .... S.79f-cl
, ft129 3.let=08 1.88!-04 7.6st-09 2.411-96 1 12t=0? NO Data 2.37t=08

.......
'

IL131* 1 75t-C6 8.46:~07 7. C 51 -0 7 1.34t-06 0.17s-06 NO DATA 8.401-05T1131 I.978-C8 8 231-09 6 22t-09 1.62t-08 8.631-08 WO cafa 2.191.C9
fil37 2.128.C6 1.651-C6 1.lJi-06 1.8CE-06 1.57t.05 ho Cafa 7.ftt-051 130 1.56t-07 2 2 31-C6 0.001-07 1.091-C4 3.48t-04 k0 Data 1.97t=06, I til 4.161-C6 b.93t=06 3.41E-06 8.95t=03 1 02t-PS he cafa 3.57t-06

| t 132 2.0it-C7 5.431-07 1.90t=07 1.90t*05 8.6SL.07 ho Cafa 1.02t=07
'

I 133 1.42t=06 2.47t-06 1.535 07 3.63t=04 4.311-06 h0 cafa 2.22E-061 134 3.C6t-07 2.88t-07 1.03 t-0 7 4.991 06 4.ltt=07 ho 0414 2.llt-lC
1 131 4.431-01 1 161-06 4.201-07 7.65t Cl 1.068-C4 h0 Data L.llt 06Cll34 6.228-Cl 1.48t-04 1.218-04 h0 Data 4.796-05 1.195 05 2.591-06Cll36 6.51t-06 2.57E-06 3.951-05 40 Dafa 1.41t'-05 1.96t=06 2.921-06
Clll? 7.978-05 1.091-04 7.14t-05 ho Data 3.701-05 1.25t-Cl 2.11t-06Cll38 S.521-08 1.09t=07 S.40E-04 hO Cata 3.018-09 7.918 09 4.65t=13

4
, .

i 84839 9.70t-C8 6.91 tall 2.048-09 ho Cafa 6.46t-il 3.92t-il 1.72t-C1!i

1

.

,

* Data presented in this table il from Reference 1
e
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Ta3L8 E-II, CONT'O

8 P ACE 3 0F 3

1%st1710% 0011 F AC7045 Fra aDVLTS*

| (* alm PCR #Cl INetiftel
* vvCList 50%f Liv!L f.R00Y THYt010 410%EY LU40 GI-LLI

............................................. .............................
salei 2.05t 05 2.551 08 1 3 A t -0 6 'to Cafa 8.6ft=09 1.46t=08 4.let-0S
Patel 4.ftt=08 1.66t-il 1 59f-09 %D Data 3.3tt-il 2 02E-il 2 22t=17
46162 2 13t-08 2 19E-il 1 36t-09 40 Data 1.85t-il 1.24E-il 1 00t=26

Lal60 2.6CL-09 1.262-09 J.3Jt-10 40 cafa NO Cafa NO C&Ta 9.298-09
| t4162 1 28t-10 S.82t il 1.65t-il NO Cafa he Cafa go Cafa 4.255-07
] 0(141 9.36t=0e 6 lst.09 reltt-10 NO Cafa 2.94t=09 h0 Dafa 2.42f=01

Ctl43 1 65t-09 1.228-06 1. 3 5 t -10 NO Cafa S.371-10 NO Cafa 4.96t-05
i Ctl64 4.ast.07 2.54t=07 2. 6 2 E-0 8 40 Cafa 1.218-07 40 Dafa 1 65t=04
1 Dal4) 9.20E-09 3.69E-09 4.lof-10 %D Dafa 2.13E-09 90 Data 4.03t-05

pales 3.08t.Il 1.25!-11 1.581-12 NO Cata 7.056-12 NO Data 4.53t-le
50167 6.24E-09 7.471-09 4. 3 5 E-10 No cafa 4.218 09 90 Data 3.49t.0%
h lit 1.03E-07 0.stt-08 3 01E-7 8 NO Lafa 40 Cafa hn Cafa 2 82f-05

hp239 1 19t=0i 1.l?C-10 6. 4 5 E al l 40 Data 3.658-10 ho 04f4 2.40E-05

g-4

!
.

i,

.

!
;

e

1
-

i 1

.

F

, ,

e

'
.

.
*

,,

* Data presented in this table is from Reference 1 |'
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148 L E E=12

Pa3C 1 DF 3

thattflDN 00$t FACTORS FCa fttha3te*
teatr Pfa PCI INetsitol

huCLICf ODNE L i vl t f.40CY TMVACID RIDhtv Luh3 Cl-Ltl

at 3 40 Data 1.061-C7 1.cet-07 1.06f-C7 1.961-07 1.061-07 1 061 07
L 14 4 306E-06 8.127-07 8.12E-07 8.12F=07 8.128-07 8.12E-07 8.12 F = 0 7 -
Na 24 2.30t-06 2.208-96 2.3CE 06 2.30[-06 2 304-06 2.30t-06 2 30!-06

.

P 32 2.76C-04 1.71t-05 1.071 05 kn Data hC Data h3 Data 2.32f-Cl
Ca 54 hu Data NO Data 3 60t-0 9 2.001-09 7.89a-10 S.14t-09 6.05t-C?

*

Ph 54 h3 Cala S.9CE-Ce 1.171-06 kn Data 1 76t-06 he Data 1 21t.Cl

#h 56 40 DATA 1.68t=07 2.818-08 he Data 2.005-C7 he Data 1.04t=0S
P f $3 3.781-06 2.08f=C6 6.26t-07 46 Defa NC Data 1 70t-06 1 161-06
FI 19 S.87t-C6 1. aft-C5 S.291-06 40 Data 40 Data 4.32f-06 3.24t-Ob

CC 58 N0 Data 9.721-Cf 2.24t-06 40 Data ND pafa h3 Data 1.34t-Cl
CU 60 NO Cafa 2. Cit-06 6.131-06 h3 Data NO Data h0 Data 3.66f-C5
hl 6J 1.77t=04 1 25L*05 6. 0 DI-0 6 40 Dala he Data h0 Data 1.99f-06

%I 65 7.491-C7 9.b7t-03 4.36t=08 NO Data NO Data NO Data 5 19t.06
CU 44 h3 Data 1.Ilt-C7 5.41t-08 to Oafa 2.91t-07 ho Oafa 8.92t=06-

2h 6) 5.76t-C6 2.CCI-C5 9.13t=06 40 Data 1.28t*?$ NO Data 8.47t.06
, ................................. ... ....................................,

l 2N 69 8.471-08 2.60t-C8 1.96t-09 to Oafa 1 811-08 NO Data S.16t-C8
et 83 NO Cala he Cafa t.74t-08 ho Data hc Data 40 Data L1 t=24i e

tt 8* NO Data hn Cafa 7.221-08 he Data NC Data 40 Data LT t-24
L

en 84 NO Data NO Cafa 3. Cit-09 he Data 40 Data h3 Data LT t=24
at 86 40 Data 2 . '. ' t . 0 5 1 431-05 he Data hc Data he Data 4.alf-06

'
48 IB NO Data 8.528 0A 4.let-08 h0 Data he Data ho Data 7.301-16

ut 99 h3 Data S.601-08 3.891-08 NO Data h0 Data he Data 8.43f.47
la 8 7 4.4Ct=04 NO Data 1 26C-05 h3 Data ho Data ho 0414 b.24t-CS
%4 9C 8.3CI-03 4C Data 2 0bt 03 40 Data mn Data he Cafa 2.llf-04 ,

t................................ .......... .. .. ... . . .........

SR 91 8.C71-06 NO Data 3.28t=07 40 Data NO Defa h0 Data 3.661-Cl
54 92 3.C5t-06 NO Cala 1 30t-07 NO Data he Data hD Data 7.77f-05
V 94 3.37E-04 40 Data 3.678-10 40 Data hc Data 40 Data 1 13t.04,

i ........................ .... . .. ........... .....r...... . ...... ,

Y 948 1 291-10 NO Cafa 4. 9 3 t.12 he Data hC Data 40 Data 6.091-09.

Y 93 2.0!!-C7 NO Data D.391-09 40 Data 40 Data hn Data 8 24t=06 i

9 92 1 21t-C9 tic Cafa 3,5Cl-11 kn Data ho Data NO Data 3.32t-CS

t

ti

I
s

!

l

i

Data presented in this table is fron Reference 1l
*

|
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fastF E-12, CONT'O

PaSt 2 0F 3

INGttfl0% CnSt F4Cf 0th Pc4 Tithacta *
Imalm WFR WCl Ig$t%f(Of

hy: LICE 60NE Livta f.dCCY Tmytcl0 EIONEY LUNG Cl LLI
y 93 3.03t-C1 NO Cafa 1.C58-10 h3 0474 hc Cafa 40 Data 1.17E.04
fu 93 4.126-C4 1.3CC-C8 8. 9= t-0 9 NO Cafa 1.ilt.C4 40 Data 5.00t=0S
Fa 97 2.37t-09 4.691-10 2.161-10 NO Data 7.llt=10 NO CATA 1.271-04

' er 95 0.22t-09 4 361-09 2.blt-09 NO Cafa 4.428-09 40 Cafa 1 95f-OS
|

80 99 NO Cafa 6.C3C-06 1.lst-06 he Cafa 1 108-05 40 Cafa 1 01t-05 *

TC 99a 3.92t-10 1.261-10 1.2CE-04 ho Cafa 1.18t-nB 5 14t-10 6.00t-C7

g TC101 3.60E-10 S.121-10 5.011-09 h0 Data 9 26t-09 3.12E-10 8.75t=17
9W103 2.llt-07 4U cafa 1.C9t-07 NO Defa 3.998-07 NO DATA 2.13f-05.I

.

Wul01 2.18E-04 ND Unfa s.46t.09 NO Cafa 2.75f=07 NO Cafa 1.76t=0S

tulC6 3.ilt=04 NO Cafa 4.148-07 NO Cafa 7.56t-06 h0 Cafa 1. Bat =04!. actle= 2.Clf-07 L.948-07 1 14t-07 NO Cafa 3.108-07 NO Data 1.45t-05
ill23* 3.83E-C6 1.388-06 S.12t-07 1 07t=06 40 Data h0 Cafa 1 13t=05

78127m 9.678-C6 3.431-06 1.llt-06 2.30T-06 S.92k.05 ho cafa 2.4tt 0%
ffl27 8.llt-07 S.sti-C4 3.4 CE-O s 1.C9t-07 6.401-07 40 Daft 1.27t-Cl
fil29m 1.63E-Cl 6. Cit-06 2.50t-06 5.26f-06 6.42t-05 Nn Data 6 128-08

I fil29 4.48t-Cl I.6?F-Cl I.C1t=0B 3.20t=08 1.98t-07 hO Data 2 495-07 ,

fillis 2.44t-06 1.lft-06 9.761-07 1.F6t-06 1.228-05 WO Data 9.39E-Cl

I final 2.791-08 1.llt-L8 8.72t=09 2 15t-08 1.!!! 07 h0 Cafa 2 29t=09

fil12 3.49f-06 2.218-C6 2.001-06 2 336-06 2.128 05 NO Data 7.00E-05
1 110 1.03E-06 2 98t-C4 1 198-06 2 415-04 4.196-06 40 Data 2.29t-06

J l 131 5.tSt-C6 0.11C-16 4.401-06 2 398-03 1.48E-Cl h0 Cafa 1.62t-06
: .......................... ..... ........... . .. .....==--- . ..
l

i 132 2.79f-07 7.3CE-C7 2.62t-07 2 46t-05 1.151-04 NO Cata 3.18t-07
1 133 2.Olt-C6 S.4Lt=06 1 04t-06 4.16t-04 5.94t=06 NO Dafa 2. LIE =06
I 13, 8 46t-C7 **t-0? 1 198-07 6 4St=06 6 1C8-07 40 C&Ta 5 104-09'

I ===-

| 13% 6 101-C7 4.l?t=06 5.028-0 7 l. Cit =04 2.48E-06 h0 Data 1 748-06
C$134 0.17t-05 1.97t=04 9. I n t -0 6 h0 Cafa 6.26t-05 2.39t-05 2.49t-06
Cll36 0.198-06 3.JIf=0b 2 27E-ul h0 Data 1.84E 05 2 908-06 2 728-06

|
,

................................. .. .. ........ . . . - . .i

i y Cll37 1.12t-C4 1.49t=04 S.19E-05 No cafa 5.07t=0S 1.9?E-05 2.128-06' *

C$138 7.76t-CI 1 49t-07 7.458-04 40 Data 1.108-07 1.III-08 6.76E-Il
34139 1 39t-07 9.78E-il 4.0 6 t-0 9 he Data 9.221-11 6.74t-il l.248-06
.............. ................. ................... . . ..... .==_. .,

1

I
|

|
,

I * Data pre $ented in thin table il from Referente 1
,
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faRLt I-12, Coht*C
,

P&31 3 0F 3

3%*.Infl0N 005t Fatf ott FCa ttr4 acta *
4"4t* Pts PCI thCtlft03

Nuttl&C BONI Livte f. tety TMyacto 5
................................. ...............10%tv LUNG Gl-tt!

'

............ .. .....34160 2 041-CD 3.4RI-09 1. tit =06 40 Data 1.181-08 7.let=08 4 30t-CSRain! 6.78t-CA 5. Cit-il 2.74f-09 90 Data 4 698-11 8.43t-il 1.436 1184162 2 99t-CD 7.99f-11 1.863-09 40 Data 2.lat-ll 1 99t-ll 9 191-7C
talte 3.681 09 1.14t-09 4.llt 10 40 Data he Data he Cafa 9 82f-C5L4862 8.79t=10 7.95 tall 1.981 11 40 0aT4 hc Cafa h0 Cafa 2.4ff=06 *
Ctl61 1.38t*04 8.Stt=09 1.023 09 40 Data 4.ltt=09 h0 04TA 2.lef-Cl
Ctl63 F.35t-09 1.748-C6 1. 91 t -10 h0 Data 7.671 10 he Cafa S.14t.Cl. til6= 6 9ht-C1 7.881-C7 3.16t=08 h0 CafA 1.12t=O7 40 Data 1.flF=C6Pal 6) 1 311-04 S.73t=09 6.571-10 40 Data 3 64t.09 40 Caf a 4.llt-05

Pal 46 4.3C1-11 1.764-11 2.18 t -12 h0 Data 1. cit-il 40 Data 4.76t.14%C16 7 9.90t-09 1.02F=08 6.Ilt=10 hD Cafa 3.991-09 km Data 3.60t-CSh 181 1 661-C7 1 19t-C7 4 171-06 40 Data 40 Data h0 C&Ta 3 72t-05
%*239 1.741-C9 4 66t-20 9.22E-18 hD Cafa 5 78t=10 h0 Data 2.67t-05

,

4
,

l

1

!
-

,

e

I
i

i :

e,

I l
i g .

I 1

!* * Data pretented in thin table is from Referente 1
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TasLt t-13
Past t op 3

1%3tlfl0% 0054 Petfotl 80s CHILO *
tents ett act 1%gtsft0!

No!LI.t 80%f Livtt f.migt fMv4010 al0%tv Lu%C GI-LLI -

et 3 %0 Data 2.031-07 2. 01t =0 7 2.031-07 2.631-07 2.031-07 2.03t-07
C to 1.28t-06 2.=21-06 2.42t=06 2.42t=06 2.42t=06 2.42t-66 2.42t-0644 24 6.let*06 1.001-06 S.Ict*06 5.808-06 S.904-06 5.00E-06 1.001-06
................................. .......... .... .......................
* 32 8.258-06 3.16t=0S 3.181 05 cc Cafa %0 Data he C a f .*, 2.20(.05
Ca it %D Cata NO Cafa 3.951 09 4. 9 41.P.9 1.35t=09 9 028-09 4.72t=07>% in 40 Data 1 0ft.05 2.8%E*06 NO Dafa 3.00C*06 40 Cafa 0.98t=06
>% $6 %C Cata 3.341-07 7.lgt-Og %Q Cafa 6.04t=0? h0 Data 4.04t=01
ft lb 1.tSt=0S 6 101-06 4.stf-06 NO cata he Daft 3.45t=06 1.135-06.
FE $9 1.6st-05 2.6ff-06 1.3st-05 %Q DATA 40 Data 7.748-06 2.78t-05
................................. .......... .. .. .......... .. .....

3- CC le %D Cata 1.801-06 S.ltt-06 40 Data NO Cata 40 Data 1. Cit-05
Co.60 NO Cafa 5.298-06 1.56t-05 40 Daf t No Cafa me Data 2 931 05

| gl 61 S.Itt+04 2 84F-Cl 1.8st-05 h0 Data 40 Data 40 Cafa 1.94t.06 ;

%I 65 2.228-06 2.098-07 1. 22 t-0 7 40 Data he Cafa h6 Cata 2.96t-05
CU to 40 Defa 2 4St.07 1 4 6 t-0 7 40 Caf4 S.92E-07 NO Cafa 1.llt=0S
2% 65 1 37t-05 3.951-03 2.2ft-05 No Cafa 2.10t-05 kn 0474 6.41t-06

2% 69 4.344-08 6.a3!-00 S.ftt=09 NO Cafa 3.94t.00 40 Data 3.99t=06 *

pr is %g Data %0 Cafa 1.714-07 40 Data 40 Data NO DATA Lt 3 24
sa g4 %Q CATA No c4TA 1. 9 t(-0 7 no Cafa 40 Data NO Cafa LT t.24

ta $$ h3 04f6 he Cafa 9 12t-09 NO Defa he Cafa 40 Data LT tale
48 On h3 Data 6.70t=0% 4.12t*0$ NO Cafa 40 Cafa hi Daft 4.318-06|. at St %Q Defa 1 90(=0? 1.llE*07 40 Caf a 40 04f4 ho 06f4 9.32C-09

i
95 89 NO Data 1.171 07 1.04t.07 40 Data 40 Data he Cafa t.02t-09 '

la 89 1.32t.03 Nu cafa 3.77t-OS %0 Defa 40 C&T4 40 Data 9.llt.05
la 90 1.70t=02 NO Wafa 4.3 t f =0 3 tip,mata NO Cafa ho Cafa 2.291-C4

la 94 2.40t*05 NO Cafa 9.06t=07 %q cafa No Defa 40 Data 5.10t=0S
la 92 9.03t=06 40 Cafa 3.6Cl*07 40 Data , 90 Data 40 Otta 1.7tt 04

e Y 90 4 11t-08 40 Cafa 1.lat*09 40 Data 40 Cafa no Cafa 1 171 04
. ................................. ....... ..... ... .. .. ........
4 Y 918 3.lft-to %D Cafa 1. 31 f -! ! ho Cafa 40 Data mn 04T4 f.4pt.07

Y 98 6.02E-07 NO 0414 1 617-08 40 Cafa 40 Cafa 40 Defa 3.02t=0S
T 92 3.60t=09 No Cafa 1.0 s t .4 0 40 Data 40 Data 40 Data 1.048 04,

g ................................. .............. .. .......... ......

.

.
t
'

.

t

,

* Data presented in this table is fro.9 Reference 1
,
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TabLt E 13 CCNf'O

P43t 2 DF 3

14011110% Dott pac 7045 FOR CMIL DI
totip Pit PCI INCtlit03

hvCLICL tomt Livtt 1.000f MI D*!Y LUhG GI-L.......................... ..... .....TNya010..... ..
. ...... ....LIV 93 1.14t-Cl he Cafa 3.13 t .10 hD Da74 he Data h0 Data 1.701-04

..

ft 95 1.161-07 2.stt-08 2.21tr ol NO Cafa 3.651-05 he Dafa 2.66t-Cl2R 97 6.991-09 lecil-09 9.96..............................t-10 40 Da a 1.45t.09 40 Data.... .....'..... .. .. ..... 1.53I.04
,

NF 95 2.251-05 S.761-09 4.26t 09 40 Data 8.231 09 hD Data 1 62f 05
........

m: 99 he Cafa 1.311-05 3.291-06 ho Data 2.945 05 h0 Data 1.lCI-Clit 99= 9.231-10 1.Ill-09 3. 0 0 E -0 8 40 Data 2.65t=08 9.h9t-10 1.031 06
fCl01 1.07t=t9 %.lli-09 1.42t-06 40 Data 1 911-CR 5.92E-lC 3.16t-09avlo) 7.)lt-Of NO Cafa 2.811-07 40 Data 1.84t 06 720 0474 8 89t=0Sautos 6.451-43 NO Data 2.34E-08 40 Dafa S.611 07 h6 Data 4 211-05
Rul06 1.17t-Cl NO Data 1.46t-06 40 Data 1.198-05 NO Data 1.821-04AGitCw S.391-C7 3.64t=07 2 94t-07 h6 Cafa 6.701-C7 hD Data 4.33t-05fil25m 1.14t-35 3.091-06 1.521-06 3........ ....................... .... 20t-06 NO Data he Data 1 10s 05.

.............,... . ..............
Tillfa 2.09E-05 7.781-06 3.4Jt-06 6.9tt-06 1 24t-05 k0 Data 2.341-0511127 4.78t-C? 1.2?'-07 1. Cit-07 3.26t=07 1 34t-06 kn cafa 1.htt.0%fil29= 4.lft-Cl 1.s61-0) 7.let-06 1.l?t-05 1 431-04 40 Data S.941-05
fil29 1.341-07 3.741-09 3 18I 08 9.56E 08 3.92t-07 40 Data 3 34t.06 *

fillla 7.201 C6 2.498 06 2.611-06 S.121-06 2.48t-05 NO Cafa 1 0lf-04final s.30t.C8 2 531-Ce 2.47t-08 4.
................................. .....35E-Ot 2.llt-07 he Data 4 361 07..

.... ...... ... . . ........Tin 32 a. Cit-Cl 4.471-06 S.401-06 4.511-06 4.llt=05 40 Data 4.let.051 130 2.97t-06 S.90t=06 3.04t-06 6 501-04 9.021 06 NO Data 2.76t*06i i 131 1 12t*Cl 1.731-05 9.BJt-06 5.7....... .............. ....... . . 2t-03 2.84te05 40 Data 1.541-06,,

| d 132 0.00t-C7 1.41t=06 6.76t-07 6.82t-05 2.25t 06 h6 Data 1.731 06
....... ............ ......

'

a I 11) 6.924-06 7.328-06 2.778-06 1.361-03 1.224 06 h3 Data 2.951 041 134 4 19t=01 7.181-07 3.181-07 1. 7 9 8 - n * 1 194-06 h3 Data 5.16t=07 *

1 135 1.155-06 3.151-06 3.491 06 2. 7 9t-0 4 4.93t-06 ho Data 2.40f=06Cll34 2.341-04 3.84t 04 8.101-05 40 Data 1 194-04 4 276-05 2.0ft 06
,

C1136 2.358 0% 4.461-05 4.let=0S ho Data 3.44t=05 S.13t.06 2 21t-06 |

C1137 3.271-C4 3.131-04 4.628-06 to Data 1.02t-C4 3 67f Cl 1 96t-06C1136 2.281-01 3.17t.07 2.0lt=07 NO Defa 2.236-07 2.40t-DO l.46t=07
i -

| s Ballt 4 141-07 2.28tal0 1 20t-08 40 04Ta 1.93t-10 1 50t-10 9.191-05
; I

: |
I

t

4

| 1
|

0
.

I

* Data pretented in thin table il from Reference 1
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TadLE tal). CONI'0

Pa t 3 QF 3

I
*

INJt$flON DC1! FACf095 F0a CwtLO
tuatw p!9 #Cl Inst $ftc)

NLCL .1 C BUNT Livta f . 0 0 CY TMya010 E10Ntv LUNC Cl-LLI
P.4160 8..tt-C6 f.2st-03 6.0$t-06 NO Defa 2.37t-04 4.36t-08 4 28t=05'
*alet 2.0C0-C7 1.122-10 6. lit-09 NO Date 9.691-11 6.SOf-10 1 14t=0?
Sat 42 8.76t*98 6.291-11 6.887-09 No pafA S.C9talt 1.70C-It 1 141-09

Lat60 1.Clf-CP 1.53t-09 1. tit-09 to Cafa NC C&T4 40 DafA 9.042-05E Lal62 5.96t IC 1.678-10 6,2 5 t-i l NO Cata hD Cafa NO DATA 3.38t-C5
Ctl61 3.97L-Ca 1 94t-CI 2.9et-09 NO Data 8.6BE-09 h0 Data 2 4ft-05

i CEt4A 6.99t=C9 3.79t=06 5.4 9f-l o 40 Data 1.198-09 NO DATA %.55t-05
Ctl66 2.0ft-C6 6.52t=07 1.!!E-Of NO 04f4 3.61t-07 40 Data t.fot-06
P9463 3 93t-C8 1.181-00 1. 9 5 t =0 9 NO Cata 6.19t=09 40 Data 4 24E-05

I p9164 1.29t-10 1.111-11 6.49t 12 No Cafa 2.11t-11 40 Data s.lgt-Os !

NCl67 2.79t-Ce 2.26E-CI 1.?St-09 NO Data 1.26L C8 %0 DATA 3.S$t-05'
= 18f 4.298-07 2.54f-Of 1 161-07 NU Data NO 0474 he DATA 3 5ff=05

4r239 5.268-Ci 3.???-10 2.69t=10 NO Cafa 1 09d=09 h0 DATA 2.798-05 i

'

I
<

1
.

I

I
.

|
.

.

I-

Data presented in this table is fron Reference 1*
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%
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,

f atti E-14

PA3E I DF 3

INCilflut 005t FACf045 F04 INFANT *
lusta Pit PCI INGilftDI

NUCLILt SON! L l yt a 1. 80 pv TMvt010 alDNtv LUNG GI-LLI
H 3 h3 Data 3.088-07 a.C8E-07 3.09F-07 3.08t=07 3.00f=07 3.00E-C7 *

L in 2.3ff=05 b.0Lt=06 S.06C-06 S.06t=06 5.066-06 S.068-06 S.06t-06%4 24 1.084 05 l. Cit-OS 2.014-05 1.01t-05 8.Dit=05 1.Dit=0D 1 0lf-Cl
P 3 .' 3.701-03 1.C01-04 6.S94-05 NO Defa 40 Data NO Cafa 2 9CI 05 *

C8 51 NO Data NO Data 1.48t-08 9 20t-09 2.Dit-09 8.79t-CB 4 111-07as 66 %D Data 1.991-0) 4. Sit =06 NO Data 4.411-06 40 Data f.38t-06
MN 56 40 DATA 8.181-07 8.4tt-07 40 Data 7.0it-Of 40 Data 7.43f-C5ft $5 1.391-05 0.901-06 2.4Ct=06 h0 Data he Data 4.19 t = 0 6 1.141-06Ft 59 3.004-05 S.s8!-03 2 128-0) %Q Data he Data 1.59
................................. .... ........ .. .. . .t=05 2.l?t-05

.. .........
CD 58 NO Cafa 3.604-06 8.93t-06 90 Data 40 Data NO Data 8.9?C-06CC 60 h3 Data 1.00t=05 2. S b t-0 5 NO Data he Data kn Data 2.57t=05%I 63 6.36E C6 3.92f-cl 2.20t-05 h0 Data NO Data NO Data
................................. .......... ...... ..........

I.95f-C6
.......

41 63 4.701-06 S.32f=07 2.424-07 NO Data he Data h0 Data 4.05t-C5
, 40 66 NO Data 6. 0 9t-C f 2.82t-07 NO DafA 1.03t-06 WO Cafa 1 25t-C5

th 65 1.141-05 6.stt=05 2.91t-06 40 Data 3.06t=0S 40 Data S.33t.C5
I N 61 9.33t-Cl 1.ett-Cf 1.25f-03 NO Data 6.901-09 ND Data 1.178-05on 83 Nn Data he Data 3. 63 t-0 7 h0 Data NO Data 40 Data LT t-26en g, %a Data NO Data J.37t-07 NO Dafa he Data ho Data LT t-26
en 33 NO Data 40 Defa 1 96t=08 NU Data NC Data hD Data L1 E-24NP 36 NO Data 1.70!-06 8.401-05 h0 Data NO DATA he Cafa 4.35t-06de 89 h0 Data 4.984-C7 2.73t-07 ND Data he Data 40 Data 4 8b
................................. .......... ....... ..... .....t-07...
RC se hD Data 2.86E-07 1.971 37 NO Defa 40 Dafa he Data 9.74t=08
la to 2. tit.C3 NL Data 1.20t.05 No Data he Data ho Data 5.16t-Cl
la 90 1.85t.CF NO Data 4. 7 8 t -0 3 NO Data hc DATA NO Daf* 2.31t.04

|
g la 93 S.CCE-C5 NO Data 1.818 06 NO DATA he Data 40 Data S.92t-05

la 92 1.92t*05 40 Defa 1.13E 07 h0 Data 40 Data 40 Dafa 2.07t=04Y 90 8.691-00 40 Data 2.331 09 NO Data he Data 40 Data 1.20E-06
: = _ ... .....

Y 9t* 8.10E-!C NO Data 2.76t-il hD Data NO Data 40 DATA 2.70E-06I *

v 91 1 13t-06 40 Data 3. 01 t.0 8 ho 0&fa ho Data NO Data S.10t-C5Y 92 7.65t=09 NO Data 2. llt .10 h0 Data WO Data ho Data 1 46................................. ......................................t*06, .

I

:

1 !
:
,

t

'

| * Data presented in this table is from Reference 1
.
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I
l
i

fatLE t=14e CONT'O

Pakt 2 CF 1

IN0t%fl0N 005E FACTCal FCa theahf *
ImRt* PF4 PCI INotlftDI

NUCLICE SONE Livtt T.000v TMya010 RIONEY LUNO Gl-LLI

v 93 2.43t-08 NO Cafa 6.62t-10 NO Cafa NO Data NO Daft 1.92t-04
la 9% 2.06t-07 S.02t-08 3. % 6 t-0 0 NO Cafa S.41t=00 WO Cafa 2.let-05
la 97 1.48E 03 2.$4t 09 1 16t-09 NO Data 2 56t-09 NO DATA 1.62t-04

I 1B 95 4.20t=00 1 13t-04 1.03F-08 NO CATA 1.P4t-06 NO DATA 1.46tacl
8 "O 99 NO Data 3.4Cl-05 6.63t-06 NO DATA S.018 05 NO Cafa 1 12t-05 -

TC 998 1.92t-09 3.961-09 5.101-08 Nn Data 4 261-00 2.07t=09 1.lSt-06
................................. .............................. .........,

| IC101 2.27t=09 2 86t-09 2. 8 3 t.0 8 No cafa 3.401-08 1.S68-09 4.861 07
i 20103 1.48t-06 NO Cafa 4.951-07 NO Data 3 08t-06 NO DATA 1.00E-05 .

4U10% 1.36t.07 NO Deft 4.588-03 90 Daft t.00E-06 hn Cafa 5.4tt=05

I 9U106 2.41t-05 NO Cafa 3.018-06 NO DATA 2.05E-05 NO DafA 1.03F-04
| 4Gtt0m 9.96t-07 7.27t-07 4.01E-07 NO Cafa 1.04t-06 NO Cafa 3.77t-01

ftl26p 2.33t-05 7.79t=06 3. l ti-0 6 7.04t=06 NO DafA N O 0 *,f A 1.llt=0S

o fil27m S.Ilt-05 1.94t-05 7.0ft-06 1.69t-05 1.448-04 hD Data 2.36t-0%

{ fil27 1.00t-06 3.35t-Of 2.llt=07 B.14t=07 2.44d=06 40 DafA 2.let=0S
fil29= 1.00E-04 3.43t-05 1 54t-0$ 3.84t-05 2.50E-04 ho DafA S.97t-05

) fil29 2.84t=07 9.79t-08 6.63t 08 2.3BE-07 7.C7t-07 MO CATA 2.27t*Cl
f fit 31* 1.b2t-05 6.12t=06 5. Cit-06 1.24t-05 4 211-05 40 DATA 1.03t-04
| ftt31 1 76t=07 6.50t-08 4.94 E-O S 1.575-07 4.50E-07 No DATA 7.llt-06

ftt32 2.00E-01 1.031-05 9.6tt-06 1 52t-LS 4.44t=05 NO CATA 3.Ilt-05
l. i 130 6.00E-06 1.321-15 5.301-06 1.48t-03 1.45t=0S NO Cafa 2.83t=C6
| I 131 3.591-05 4 231-05 4.e4E-0% 1.39t-02 4.94t-Cl NO CatA 1 9tt=06|

1 132 1 668-06 3.37t=06 1 2 0 t =0 6 1.58t-04 3.761-06 NO Data 2.73t-06

|
t 133 1.2bt=0S 1.82f-05 S. 3 3 t -0 6 3.3tt=03 2 14t-05 h0 Cafe 3.00t-06
i 134 8 691-07 1 18t=06 6. 3 3 t-0 7 4.LSE-nl 1.99E-06 h0 DAfa t.'.t.06,

i' ........................ ....... ................... . ... . . ... .

| I 13$ 3.64t=06 7.24t-06 2.64t-06 4.49t-04 5.071-06 ho 04fA 2.629-06
Cll34 3.77t-04 7.032-04 7.10 E -0 5 No cafa 1.Ilt=04 7.62t-05 1.9tt 06

| Cll36 4.S9t-05 1.35t-04 S.06E iO S NO Data 3.3st-05 1 10t-05 2. cit-Os
a

Cll37 S.22t-04 6.llt-04 4.331-OS NO Cafa 1.64t=04 6 64t=0S 1.91t-06
; Clllt 4.Ilt=07 7.82t-07 3.791-07 NO Cafa 3.90t-07 6.09t=08 1.25t=C6
' ' 84139 8.81E-07 5.04t*10 2. lli-0 0 40 Data 3. Sit-10 3.94 tate S. Set-OS
i !
, .

. t

!

l 1
i

!

4

.

* Data prelented in thil table il fron Reference 1 *
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$
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1

-

4

1

fastt f.14, C0%1'D
$
) &act 3 CF 3

1%Ct11101 Dnst Factoes Fen Inta%1*
q l'at* Wit #CI thCElitC)

%vCL I .'t WONI Livia f.4CCv tava0IO R I C % F. T Lu%C Cl.LLIo
............................................................................
t a l 4 's 1.?l1 06 1.711 07 8.411 06 %D Dafo 4.C6t.00 1.05t.C7 4 207 05
Patel 4.25!.C7 2.911 10 1. 3 * t~ .0 8 NO Data 1.15t.lc l.??F.lt b.191 06
tal42 1.161.t? 1.63d.10 9.061 09 No Cafa 8.914 11 9.26t.Il 7.591 07
................................. .........................................
Lan6C 2.llt.09 4.42;.C9 2.let.09 40 0414 NC 0414 ho Data 9.11t.0b
tal62 1 10!.09 4 06t.10 9.6 f f all hn Data NC Data 40 DATA 6 06f.05 ,

Ctlet 7.l?t.Ct 4.00!.08 5.6st.09 40 0414 1.481-09 ho Cata 2.4Bt.05
. ............................................................................

Ctle) 1,48t*Cl 9.t2!.C4 1.12t.09 40 Cafa 2.96t.C9 40 Data t.13t.05
Ctl46 2.913.Ct 1 22t.06 1.67!.07 40 cata 4.93t.07 NO Data 1.?tt.06,

pal.3 p.13t-Ce 1.tet.00 4.031 09 h3 DafA 1.13t.nl 40 Data 4.298.Cl
............................................................................

,

Pel** 2.1*t.lc 3.06E.10 1 381.!! 40 Data 3.44t.it hn Data 4.93t.06
Nti.? 5.33t.Cl S.681.C8 3.488 09 No Cafa 2 19t.0R %Q nata 3.60t.CS

. . It? 9.elt.C1 6.28 .07 2.17t.0 7 %n cata h0 Data 40 C&Ta 3.69t*C$
................................. .........................................
%P2ti 1.llt.Cr 9.93t-10 h. 617 10 se vata 1.98t.C9 =0 cafa 2 87t-Cs

. .

l
.

It

i
. .

1

<

a
9

)

* * Data presented in this table is from Reference 1.
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IABLil-15

RECCH ENSED VALUES FOR CASE 005 EFFLUENTS *
I ,

| Para eter Values
'

S is the attenuation factor that 0.7 (maximum individual) '

9
g accounts for the shielding 0.5 (average indiv.)

provided by residential structures 1.0 (noble gas-gamma
instantaneous dose)

te is the time period that crops
are exposured to contamination
during growing season

1) for forage ingested by animals 720 hrs (30 days, for
for pasture grass)

I 1440 hr (60 days for ;

stored feed)" |.
i

it) for crops ingested by man 1440 hrs (60 days) iI ,

tf is the average transport t'.me of 48 hr (2 days, maximum !
activity frcm the feed into the individual

I milk and to the receptor g6 hr ( 4 days, average
*

individLal)

| th Time delay between harvest of'

I vegetation or crops and
,

ingestion r

1) for forage ingested by Zero (for pasture grass)
animals 2160 hr (90 days for

stored feed)

I
i.

t

ti) for crops ingested by man 24 hr (1 day, for leafy
I vegetables & max.

,

| individual) '
,

'4440 hr (60 days, for ;.

e 'produ'ce & mar. ;

j individual) j
336 hr (14 days,
for average

I individual)| ,

.

f

| * All data presented from this table are from Reference 1, unless otherwise
indicated.

|
r

" From Reference 2.
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1

j PNPS-0DCH
Rev. 2. 7/15/8B

TABLE E-15
. ;

REC 0 WENDED VALUES FOR CASEOUS /FFLUENTS* '

Paraatter Values

Yy Agricultural productivity by unit
I area (measured in wet weight)

() for forage ingested by animals 0.42 kg/m2 (for

1 pasturt grass)"
2.5 kg/m3 (for

stored feed)"

ti) for crops ingested by man 2.0 kg/m2 !
,

l !
1 i

All data presented from this table are from Reference 1, unless otherwise*

: indicated.

" From Reference 2.

\-
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;
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APPE CIX B
*t

! DEFINITION OF LOWER LIMIT OF DETECTION

f
I
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APPENDIX B

Definition of Lower timit of Detection

,

a. The LLD is defined for purposes of these specifications as the smallest
concentration of radioactive material in a sample that will yield a net
count (above system background) that will be detected with 951 probability !

with only 5% probability rif falsely concluding that a blank observation
I represents a "real" signal.

For a gross activity measurerent system (which may include radiochemical

{
separation): -

LLD . 4.66:sb

I
-

E x V x 2.22 x 106xy ,.M

| Where:

LLO is the "a priert" lower limit of detection as defined above (as
microcuries per t. nit mass or volume),

sb is the standard deviation of the background counting rate or of
the counting rate of lank sample as appropriate (as counts per
minute) defined as ,

,T

B is the average background count rate (as counts per minute),

T is the total tire of the background (in minutes),

f E is the counting efficiency (as counts per disintegration),

V is the sarple size (in units of mass or volume),

2.22 x 106 is the number of disintegrations per minute per !

microcurie.

Y is the fractional radiochemical yield (when applicabit),-

histheradioactivedecayconstantfortheparticular.

| radionutilde, and

t for plant effluents is the elapsed time between the midpoint of !
sample collection and time of counting,

a

Typical values of E. V, Y, and t should be used in the calculation.

I

8-1,

.
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10CFR50.36a(a)(2),. -

PNPS TS Section 6.9.C.1,g Reg. Guide 1.21

| sosMWaD50N
Pilgrim Nuclear Pw.tr station

| Rocky Hill Road
! P4 mouth. Massa:husetts 02360

'

|
hiph G. Bird BECo 88-128
sen.or v><e President - Nxtear-

U. S. Nuclear Regulatory Commission August 31, 1988
Document Control Desk.

Hashington, DC 20555

Licensa DPR-35-

Docket 50-293

SEMI-ANNUAL RADIOACTIVE EFFLJENT AND,

HASTE DISPOSAL REPORT FOR THE PERIOO
| JANUARY 1 THR00GN JUNE 30.,Jjlg

:

i In accordance with the requirements of 10CFR50..Soua)(2), Pilgria Nuclear
| Power Station Technical Specification Section 6.9 C.1, and Regulatory Guide |

| 1.21, the Boston Edison Company submits the Semi-Annual Radioactive Effluent
'

| and Haste 01sposal Report for the period of January 1 through June 30, 1988.
|
|

' R. G. trd
1
'

l RPH/jcp/2415

Attachttents ,

cc: Mr. D. Mcdonald, Project Manager
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission

|
Mail Station P1-137 |

| Hashington, DC 20555
-

!U. S. Nuclear Regulatory Comission
Region It

| 475 Allendale Road i

King of Prustia, PA 19405 ;

Senior NRC Resident Inspector
i Pilgrim Nuclear Power Station !
|

t

,|

,

(
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