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REVISION SUMMARY

DATE REVISION DESCRIPTION

04/08/08 31 Section 1.0: Introduction - Titles of OSCR, GMPO and Chemistry Supt.
Updated to current designations. Table 1.1.4 - Equation factors revised
to reflect revised nominal plant stack flow rate. Table 1.1.6 - New
equations for site boundary dose contribution from ISFSI pad added.
Table 1.1.10 - Dose factors revised to reflect revised nominal plant stack
flow rate. Table 1.1.lOA - Dose factors revised to reflect revised
nominal plant stack flow rate. Table 1.1.12 - Dose factors revised to
reflect revised nominal plant stack flow rate

Section 2.0: Definitions - Updated with ISFSI dose calculations
definitions.

Section 3/4: Section 3/4.7.3: Revised section to remove shutdown action
statement and added a reference to Technical Specification Section
3/4.8/K.

Section 6.0: Equation factors revised to reflect revised nominal plant
stack flow rate. Section 6.11.4 - New section added to provide method
for calculation of site boundary dose from spent fuel casks stored on the
ISFSI storage pad based upon HOLTEC International methodology.

Sectioni 7.0: Section 7.1 - "Contracted" laboratories now called "Offsite"
laboratories. Table 7.1 - Two dairy farms deleted - out of business.
Control well location changed from "Skibniowsky" to "Copeland" to
reflect new ownership of residence.

Section 8.0: Section 8.2 - Setpoint calculation equation factors revised to
reflect revised nominal plant stack flow rate.

Section 10.0: Section 10.3 - Added new section to describe annual report
generation for the ISFSI Storage pad so as to satisfy lOCFR72.44(d)(3)
requirements.

Section R: References Section - Revised to reference HOLTEC
International Report on the Vermont Yankee ISFSI Fuel Storage Pad

Appendix J: New Appendix J created to capture BVY 04-110 and NVY
05-090, "Soils Spreading Correspondence - Vermont Yankee and the
Nuclear Regulatory Commission."
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ABSTRACT

The VYNPS ODCM (Vermont Yankee Nuclear Power Station Off-Site Dose
Calculation Manual) contains the effluent and environmental control limits, and
approved methods to estimate the maximum individual doses and radionuclide
concentrations occurring at or beyond the boundaries of the plant due to normal plant
operation. The effluent dose models are based on the U.S. NRC Regulatory Guide
1.109. Revision 1.

With initial approval by the U.S. Nuclear Regulatory Commission and the
VYNPS Plant Management and approval of subsequent revisions by the Plant
Management (as per the Technical Specifications) the methods contained in the aDCM
are suitable to demonstrate compliance with effluent controls.
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Lvyl bgzly

MwYgzpvu
VYthlx Jgzlnvx\ MwYgzpvu

blmlxluil
clizpvu

7,1,.7)3 dvzgs Ivk\ Lvyl bgzl mxvt
Vvhsl Ogyly blslgylk mxvt
czgir

7)0= dvzgs Ivk\ Lvyl bgzl mxvt
Vvhsl Ogyly blslgylk mxvt
Oxvssuk

7): crpu Lvyl bgzl mxvt Vvhsl
Ogyly blslgylk mxvt czgir

7)0; crpu Lvyl bgzl mxvt Vvhsl
Ogyly blslgylk mxvt OxvYuk

7).7 Jxpzpigs Yxngu Lvyl bgzl mxvt
czgir blslgyl vmP).0.' .).00'
dxpzpYt' guk _gxzpiYsgzly [pzo
dsm/ D; Lg\y

7)1- Jxpzpigs Yxngu Lvyl bgzl mxvt
OxvYuk SlZls blslgyl vm P).0.'
P).00' dxpzpYt' guk _gxzpiYsgzly
[pzo d!!, D; Lg\y

elxtvuz fgurll VYislgx _v[lx czgzpvu

+ &txltR , OS '
yrpun \x ~ . a- LNAn

+ &txltR C~a" cd_LNO"'ivy /~ P cPJY

\x -

b &txltR ~ ~a" OS_LNO"ivn ],,, ! npiv
\x -

7,1,.

7,3,.

7,3,.

7,7,.

7,7,.

Ymm)cpzl Lvyl JgsiYsgzpvu TguYgs
clizpvu .,-
blZ, 0.
_gnl ; vm .=



YACMI 1.1.5

Vvnnbsy pg Nfuipet up Dbmdvmbuf
Eptft up Aks gspn Opcmf Lbtft

Irvbukpo Dbufhpsy Irvbukpo Tfgfsfodf
Ovncfs Vfdukpo

1'.- Lbnnb Eptf up Aks gspn E~kst"nsbe&; P),.0MS~YEJ= 1)3)-
Opcmf Lbtft Tfmfbtfe gspn k
Vubdl

1'0- Lbnnb Eptf up Aks gspn E~ksh"nsbe&; P)./~S~MEJ" 1)3)-
Opcmf Lbtft Tfmfbtfe gspn

~

Lspvoe Mfwfm

1'./ Cfub Eptf up Aks gspn Opcmf E~kst"nsbe&; ;-./.:O~_48* 1)7)-
Lbtft Tfmfbtfe gspn Vubdl k

1'0/ Cfub Eptf up Aks gspn Opcmf E~ksh"nsbe&; -)-1~S~MEJg 1)7)-
Lbtft Tfmfbtfe gspn Lspvoe

~
Mfwfm

Pgg'Vkuf Eptf Dbmdvmbukpo Nbovbm
Vfdukpo -),
Tfw) /-
Rbhf : pg -:

_fsnpou abolff Ovdmfbs Rpxfs Vubukpo



cDERL .,.,7

b\wwkY` yp So[synZ [y Ikvm\vk[o JyZo [y kx Oxnt]tn\kv pYyw cYt[t\w' Oyntxo' kxn YkY[tm\vk[oZ
tx NkZ aovokZoZ kxn JtYom[ akntk[tyx

Lz\k[tyx
T\wloY Ik[oryY` Lz\k[tyx

aopoYoxmo
bom[tyx

7)/3 7,=,.

7)11

7)/:k

7)/:l

7)/:m

7)/:n

7)/;

7)/=

7)0-

7)0.

7)0/

7)00

JyZo [y IYt[tmkv VYrkx pYyw
b[kmu aovokZo yp .).0.'
.).00' cYt[t\w' kxn
YkY[tm\vk[oZ

JyZo [y IYt[tmkv VYrkx pYyw
NYy\xn Ro]ov aovokZo yp .)
.0.'.).00' cYt[t\w' kxn
YkY[tm\vk[oZ

JtYom[ JyZo

c\Yltxo E\tvntxr

TyY[s fkYosy\Zo

bstovnon Lxn

dxZstovnon Lxn

RRf b[yYkro Ykn

JtYom[ Rtxo "Syn\vo bsyY[
btno V\[&

JtYom[ Rtxo "Syn\vo Ryxr
btno V\[&

bu`Zstxo "aoZtx RtxoYZ&

bu`Zstxo "JD f&

eoYwyx[ hkxuoo T\mvokY Yy^oY b[k[tyx

JmyZ"wYowi C ; _~cYJMN Ztmy
.

Jmyr"wYow&C R_~RYJMNrtIV
!

;/ ~ _ J~!, _50668/ _:9 ;+-*,+

4 3

;+-*,+ ~ ~.O-,1.432+0
tCv M/a

4

78. ~OTA
tCv

J' ~ -,/3_aZ

J' ~ -,30_a+

Jk' ~ -,0=_an gpn

JbPa ~ -,-.7_aZPa gpZP

JbPJ ~ -,-.3_abPJ gpZP

7,=,.

7,..,.

7,..,.

7,..,.

7,..,.

7,..,/

7,..,/

7,..,0

7,..,0

7,..,0

7,..,0

Vpp)bt[o JyZo Ikvm\vk[tyx Skx\kv
bom[tyx .,-
ao], 0.
Ykro .- yp .=



Evzeynts
Pzrfiw

Y=ANE ,','1 ~Ctsynszih"

Ceyiltw\ Evzeynts
Tikiwisgi
Vigynts

1&./

1&.0

1&.1

1&.3

1&.7

Tixns Nnsiw Ywesxkiw
~_sxmniphih"

Msyiwrthzpew Jeu Dtxi

MVIVM MshnYnhzep Cexo Dtxi
ey bixy Vnyi Atzshew\&
-11 riyiwx

MVIVM MshnYnhzep Cexo Dtxi
ey bixy Vnyi Atzshew\&
.)) riyiwx

Dtxi ey bixy Vnyi
Atzshew\ kwtr epp gexox ts
ymi MVIVM Seh

aiwrtsy desoii Pzgpiew StZiw Vyeynts

DYwes; )'))-0 [ T Ywes + YYwes 1',,'.

DJeu ; -'//E&-[bJeu [=TN[kJeu 1',,'.

Dig&-11r; .',:E&0 c L 1',,'/

Dig&.))r ; -')0E&0 c ! 1',,'/

Deg&Ytyep; ~Dig&-11rc P~-11r]

~ ~Dig&.))r c P~.))r]

1',,'/

Rkk&Vnyi Dtxi Cepgzpeynts Oeszep
Vigynts ,')
TiY' .,
Seli MM tk ,:



eJLVO 1.1.=

d^xxl[a zr Yp]tzo\ rz[
dp]Yzuy] Np]p[xuyl]uzy\

OZ^l]uzy cprp[pynp
_^xmp[ Ml]psz[a OZ^l]uzy dpn]uzy

A-1 VuZ^uo Orrw^py]\D

VuZ^uo clo`l\]p Nu\ntl[sp
cEY]&nY\iI ~~uy dh ~ n,

A.1.1.1
Yzyu]z[ &1=/7:0'

Rl\pz^\ Orrw^py]\D

bwly] d]lnv &cc-10A-1J,
cc-10A-1L' lyo JaR
arrsl\ da\]px &713=,713A'
_zmwp Rl\ Jn]u_u]a Yzyu]z[\

A-C ez]lw Lzoa
c~~]&nYx'I ;;;ds~k1-

A.3.1.1

PNPLn

A-10 dvuy c \vuy&nYxi I 7000d !~k1k A.3.1.1
\Y] s P NP"n

A-31 dTJO _zmwp Rl\ Jn]u_u]a cdTJO&xcSt[' I 1 ;O) ~!, 1 A.3.3.1
Yzyu]z[\ \Y] b s +
&1=/1:0J, 1=/1:0L'

arr-du]p Nz\p Mlwn^wl]uzy Yly^lw
dpn]uzy 1.0
cp_. 71
blsp 13 zr 1C

fp[xzy] glyvpp _^nwpl[ bz`p[ d]l]uzy



cACRI .).);

Immt[lvZ gvk Iv\pzwvulvZgt DwvZzwtY DzwYY'almlzlvil

Vzpnpvgt cliovpigt al\pYlk VEDS
DwvZzwt cwxpi bxlipmpigZpwv bliZpwv DwvZzwt bliZpwv

NTbcadSITcAcNVT

agkpwgiZp\l Rpy[pk Immt[lvZ 0,1)=)A 0,1).).
NvYZz[ulvZgZpwv

Immt[lvZ pvYZz[ulvZgZpwv tpYZ cghtl 0)=). cghtl 0).).

NvYZz[ulvZ Y[z\lpttgvil zly[pzlulvZY cghtl 1)=). cghtl 1).).

agkpwgiZp\l LgYlw[Y Immt[lvZ 0,1)=)C 0,1).)/
NvYZz[ulvZgZpwv

Immt[lvZ pvYZz[ulvZgZpwv tpYZ cghtl 0)=)/ cghtl 0).)/

NvYZz[ulvZgZpwv zly[pzlulvZY cghtl 1)=)/ cghtl 1).)/

aAENVADcNeI RN_dNE )IJJRdITcb

DwvilvZzgZpwv 0,1);)A 0,1)/).

Rpy[pk ]gYZl Yguxtpvn ~ gvgt_YpY cghtl 1);). cghtl 1)/).
xzwnzgu

EwYl ' Rpy[pkY 0,1);)C 0,1)/)/

Rpy[pk agk]gYZl czlgZulvZ 0,1);)D 0,1)/)0

aAENVADcNeI LAbIVdb IJJRdITcb

EwYl agZl 0,1);)I 0,1)0).

LgYlw[Y ]gYZl Yguxtpvn ~ gvgt_YpY cghtl 1);)/ cghtl 1)0).
xzwnzgu

EwYl mzwu Twhtl LgYlY 0,1);)J 0,1)0)/

EwYl mzwu .'.0.&.'.00& czpZp[u gvk 0,1);)L 0,1)0)0
agkpwv[itpklY pv YgzZpi[tgZl Jwzu

LgYlw[Y agk]gYZl czlgZulvZ 0,1);)M 0,1)0)1

elvZptgZpwv I^og[YZ czlgZulvZ 0,1);). 0,1)0)3

Yzpugz_ DwvZgpvulvZ 0,1);)R 0,1)0)7

bZlgzv OlZ Apz IrliZwz /.4-8-:~ 0,1)0):"

cVcAR EVbI

cwZgt EwYl 0,1);)S 0,1)1).

~ bxlipmpigZpwv 0,1);)P zlugpvY pv xtgvZ cliovpigt bxlipmpigZpwvY gvk pY k[xtpigZlk pv gEDS DwvZzwt 0,1)0):)
Vmm'bpZl EwYl Dgti[tgZpwv Sgv[gt
bliZpwv .)-
al\) 0.
Ygnl .0 wm .=

elzuwvZ fgvsll T[itlgz Yw]lz bZgZpwv



aCDOJ .).); ~EvuYouZki"

Syomoufs akhnuohfs Yk[ozki SIEP
EvuYyvs avwoh _wkholohfYovu _khYovu EvuYyvs _khYovu

YCINSOSMNECO JRcNYSRPJRaCO
PSRNaSYNRM

Yfiovsvmohfs Ju[oyvutkuYfs PvuoYvyoum 0,1)=)E 0,1)3).
Tyvmyft

OozYoum vl ykxZoyki tvuoYvyoum hyoYkyof afgsk 0)=)0 afgsk 0)3).

YkwvyYoum sk[ksz lvy yfiovfhYo[oY] ou afgsk 0)=)1 afgsk 0)3)/
zftwskz

IkYkhYvy hfwfgosoY] lvy ku[oyvutkuYfs afgsk 1)=)0 afgsk 1)3).
fufs]zoz

Ofui bzk EkuzZz 0,1)=)I 0,1)3)/

NuYkyhvtwfyozvu Tyvmyft 0,1)=)J 0,1)3)0

JLLObJRa ESRaYSO DC_J_ DfzkzA 0);~ 0)= 0,1)7

bRNVbJ YJTSYaNRM YJVbNYJPJRa_

CuuZfs YfiovfhYo[k JllsZkuY Ykskfzk 7):)E)s .-).
YkwvyY

Ju[oyvutkuYfs Yfiovsvmohfs PvuoYvyoum 7):)E)0 .-)/

_wkhofs YkwvyYz 7):)E)/ .-)0

Pfpvy Enfumkz Yv YfiovfhYo[k OoxZoi& 7).1 .-)1
MfzkvZz& fui _vsoi dfzYk aykfYtkuY
_]zYktz

Sll'_oYk Ivzk EfshZsfYovu PfuZfs
_khYovu .)-
Yk[) 0.
Tfmk .1 vl .=

ckytvuY efurkk RZhskfy Tv\ky _YfYovu



LRdacbf MNbYRR AgO_RNd DciRd IfNfVcb

J01;: ,','/

~7R_RfRP"

CSS&IVfR 7ceR 3N_Og_NfVcb =NbgN_
IROfVcb ,')
ERh' -,
DNTR ,. cS ,/



cDESL r,r,.Y
Juxl Mgiyuwx bvliomoi muw dlwsuty fgtpll

muw Vuhrl Ngx alrlgxlx

agkoutzi.okl Ngssg cuygr Euk[ Elyg bpot Iushotlk bpot Elyg Dow Ngssg Dow
Juxl Mgiyuw Juxl Mgiyuw Juxl Mgiyuw Juxl Mgiyuw Juxl Mgiyuw

"bygip alrlgxl&
JME4 JMb4 +- 4! JMm JM=

"swls) s 0
& " wtwls)s0 & "swls~ xli& "swgC) s

0
& " swgC) s

0
&vIo) [w vIo) [w P,yIO) [w vIr) [w vIr) [w

. Dw)1. :,:1L)-0' /,3;L)-0 .,/-L)-/ 0,/:L)-0 ;,0-L)-0

. Rw):0s d!/al~,f ----- r,3.L)Yb /,::L)-1 r,;0L)Yb

. £1~f/0 .,.7L)-0 .,13L)-0 J!J/l~,J .,;7L)-0 .,/0L)-0

. £1~f/ r,3.L)Yb r,01L)-0 /,.bL)-0 r,;bL)-0 /!d;l~«/

. Rw):7 /!i;l~,J ;,70L)-0 /,-3L)-/ r,-0L)-/ 3,.7L)-0

. Rw):: .,17L)-/ /,07L)-0 .,31L)-/ /,;0L)-0 y!/;l~,;

. Rw):; r,33L)-/ r,YOL)-/ 0,-bL)-/ r,-3L)-/ r,70L)-/

. Rw);- y!/al~,; 7,/;L)-0 ;!/;l~,; 7,:0L)-0 .,30L)-/

. el).0.s i!//l~«/ 1,73L)-1 :,:7L)-1 r,r.L)-0 y!/al~,M

. el).00s ;!//l~,M ;,;1L)-1 /!f/l~,J .,1:L)-0 0,/7L)-1

. el).00 /,;1L)-1 0,-3L)-1 7,:.L)-1 .,-bL)-0 J!/Jl~,M

. el).0bs 0,./L)-0 7, rrL)-1 0,;0L)-0 7,0;L)-1 0,03L)-0

. el).0b .,:.L)-0 .,:3L)-0 M!/al~,J /,13L)-0 .,;/L)-0

. el).07 .,1/L)-0 .,//L)-/ /,-7L)-/ .,/7L)-/ r,brL)-0

. el).0: :,:0L)-0 1, .0L)-0 .,10L)-/ M!d/l~,J ;,/.L)-0

~ :,:1L)-0 A:,:1 e .-) 0

Ymm)boyl Juxl Igrizrgyout Tgtzgr
bliyout .,-
alY, 0.
_gnl .3 um.;

dlwsuty fgtpll Vzirlgw _uZlw bygyout



Y=ANE -)-)mR=

Cpndkogf Vlko Dptg Iceupst Vrgekhke hps _gsnpou
bcolgg Jspvof Ngwgm Ppdmg Jct Tgmgctgt

Tcfkpovemkfg & ~nsgn' tge".4! C)
~ -+ ys

=s'0-

Ms':/O

Ms':1O

Ms':1

Ms':7

Ms'::

Ms':;

Ms';,

ag'-/-O

ag'-//O

ag'-//

ag'-/1O

ag'-/1

ag'-/7

ag'-/:

-)70E'R-

-)1:E',0

3)/0E',.

0);-E',.

0),3E'Rm

.)mmE'RL

1)mRE'RL

/);;E'Rm

-):7E',.

/);,E',.

-)0-E',.

1)/0E',.

:)/3E',.

0)1:E'Rm

.).3E'Rm

Rhh'Vkug Dptg Ccmevmcukpo Ocovcm
Vgeukpo -),
Tgw)/m
Scig -7 ph -;

_gsnpou bcolgg Pvemgcs Spxgs Vucukpo



Rbeionvdlief

T=ALE 1.1.11

Dotf Ibduost Spfdigid gos Vfsmonu _bnkff
gos Lirvie Rflfbtft

Toubl Aoez
Dotf Ibduos

~ msfm"DILiuclCi

Mbyimvm Oshbn
Dotf Ibduos

~ msfm"DILimolCi

J'/

Nb'.0

Cs'1-

Mn'10

Co'3,

an'31

Ss':;

Ss';,

as';1

Mo';;

Td';;m

=h'l l Om

Sc'-.0

Sc'-.1

-'-/-

-'-/.

-'-//

-'-/1

Ct'-/0

Ct'-/7

Ab'-0,

Cf'-0-

Y'-:7

.),3E',0

/)/:E',.

/)-,E',0

.),:E'Ol

:)S/E',3

0)g:E',.
.)0;E'Ol

1);7E',.

.) -/E'Ol

:),3E&OO

.)11E'Ol

0)./E&Ol

0).-E',0

0)7;E',/

1),0E',3

3);,E',/

:)00E',/

7)1.E',/

.)17E',.

/)lOE',3

/)/-E',/

/) -3E',0

-).:E&,.

7)1:E&Ol

0),:E',/

.)/-E',1

-)-:E',.

Vfsmonu _bnkff Nvdlfbs Poxfs Subuion

.),3E',0

/)/:E',.

3);3E',.

/),,E&OO

1).;E',/

.)10:',-
-):0E&OO

0)/0E'Ol

-).:E&OO

-)30E&O-

:);-E&OO

-)37E&,.

-)/3E'Ol

0)1-E',.
.)//E',0

7),.E'Ol

.)..E'Ol

-)-1E'Ol

-)07E&,-

-).;E',0
-)3/E&OO

1);,E',.

-)3,E&,.

-).-E&,.

;)7.E',.

0)lOE',.

:);,E&,,

Ogg'Siuf Dotf Cbldvlbuion Mbnvbl
Sfduion -),
Rfw) /-
Pbhf -: og -;



bDERL 1.1.12

Jvyk fui Jvyk _fzk Mfhzvxy awkholoh lvx ckxtvuz efurkk
lvx sviouky, bxozoYt, fui YfxzohYsfzk _kskfyky

azfhr _kskfyk NxvYui RkZks _kskfyk~

_fiov- Ixozohfs Vxmfu Ixozohfs Vxmfu Ixozohfs Vxmfu Ixozohfs Vxmfu
uYhsoik Jvyk Mfhzvx Jvyk _fzk Mfhzvx Jvyk Mfhzvx Jvyk _fzk Mfhzvx

&txkt' , &txkt-ykh ' & txkt' , & txkt-ykh 'JMN yohv --f- JMN yohf I" JMN mohv --f- JMN mohv I"\x -P~ 0 .+!- 0

O-3 7.=CL-/7 0.:0L-/1 0.sVL-/1 3.7=L-Vs
I-07 1.C0L-Vs C.0AL)VV ;.;AL)VV 1. ssL)/1
Ix-:0 A.0:L-/3 1.A1L-Vs 7.7:L-/1 0.:3L)VV
Su-:7 C.37L-Vs 3.;CL)Vs 7.C=L)VV 0.C:L)/1
Mk-:: 7.11L-Vs 0.33L)Vs 1.1/L)VV ;.C7L)Vs
Mk-:C C.33L-Vs 3./CL)Vs 7.C1L)VV 0.;3L)/1
Iv-:= 1.=3L-Vs 0./3L)Vs 0.71L)VV :.3/L)Vs
Iv-:A 7.A3L-Vs 0.=3L)Vs 1.:;L)VV C.01L)Vs
Iv-;/ 0./1L)Vs 7.:7L)/1 :.31L)Vs 1.31L)/3
1u-;: 7.C;L)VV 0.;/L)/1 1.:3L)Vs A.1/L)/1
ak-=: 3.0CL)VV 0./3L)/1 0.;3L)Vs :.1=L)/1
au-003 0.7=L)VV 7.=;L)Vs =.:;L)VV 1.7;L)/1
ax-AC 0.:1L)Vs 7.=CL)/1 =.=CL)Vs 1.7;L)/3
ax-C/ :.=:L)/1 0.A0L)/7 3./3L)/3 C.:;L)/7
1x-C: C.13L-Vs 3./7L)Vs 7.A7L)VV 0.:CL)/1
ag-017 0.;CL)VV :.;:L)Vs A.C:L)VV 1.CCL)/1
ag-01: 0.;=L)VV ;.:3L)Vs A.:CL)VV 3.37L)/1
0-030 0./3L)/1 3.1:L)/3 :.3AL)/1 0.=/L)/7
0-033 0.0VL)VV 3.7=L)Vs A.=:L)VV 1.=;L)/1
Iy-037 1.01L)Vs =./;L)/1 0./CL)/1 3.;3L)/3
Iy-03= 1.0=L)Vs =.70L)/1 0.00L)/1 3.=AL)/3
Ef-07/ 0.:/L-Vs 7.A;L)VV 1.1;L)VV =.0CL)Vs
Ik-070 1.1;L-Vs =.11L)VV 0.1=L)VV 7./7L)Vs
Ik-077 :. 07L)VV 0.;1L)/1 1.;CL)Vs A.:1L)/1

~ bnk xkskfyk wvouz xklkxkuhk oy znk Tvxzn dfxknvYyk. bnkyk ivyk fui ivyk xfzk lfhzvxy
fxk hvuykxZfzoZk lvx wvzkuzofs xkskfyk fwwsohfzovuy fyyvhofzki [ozn mxvYui skZks kllsYkuzy
lxvt vznkx tfpvx lfhosozoky &o.k., bYxgouk EYosioum, _kfhzvx EYosioum, DVN, fui IDE'.

Vll-aozk Jvyk IfshYsfzovu SfuYfs
akhzovu 0./
_kZ. 30
Yfmk 0C vl 0C

ckxtvuz efurkk TYhskfx Yv[kx azfzovu
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Y=ANE /).).
Dfgkpkwkrpv

.) Jbvfrxv Tbezbvwf Yufbwofpw VYvwfo ' Yif =xhofpwfe Rgg'Jbv VYvwfo ~=RJ" kv wif
hbvfrxv ubezbvwf wufbwofpw vYvwfo zikdi ibv cffp efvkhpfe bpe kpvwbnnfe wr ufexdf
ubekrbdwkyf hbvfrxv fggnxfpwv cY drnnfdwkph sukobuY drrnbpw vYvwfo rgg'hbvfv guro wif
sukobuY vYvwfo bpe surykekph gru efnbY ru irnexs gru wif sxusrvf rg ufexdkph wif wrwbn
ubekrbdwkykwY sukru wr ufnfbvf wr wif fpykurpofpw)

/) Lrw VwbpecY ' Lrw vwbpecY ofbpv rsfubwkrp zkwi wif ufbdwru dukwkdbn bpe wif obkp vwfbo
nkpf kvrnbwkrp ybnyfv dnrvfe)

0) Moofekbwf ' Moofekbwf ofbpv wibw wif uftxkufe bdwkrp zknn cf kpkwkbwfe bv vrrp bv
subdwkdbcnf drpvkefukph wif vbgf rsfubwkrp rg wif xpkw bpe wif kosruwbpdf rg wif uftxkufe
bdwkrp)

1) Mpvwuxofpw Cbnkcubwkrp ' =p kpvwuxofpw dbnkcubwkrp ofbpv wif belxvwofpw rg bp
kpvwuxofpw vkhpbn rxwsxw vr wibw kw druufvsrpev& zkwikp bddfswbcnf ubphf bpe bddxubdY& wr
b mprzp ybnxf~v" rg wif sbubofwfu zikdi wif kpvwuxofpw orpkwruv) Cbnkcubwkrp vibnn
fpdrosbvv wif fpwkuf kpvwuxofpw kpdnxekph bdwxbwkrp& bnbuo& ru wuks) Tfvsrpvf wkof bv
vsfdkgkfe kv prw sbuw rg wif urxwkpf kpvwuxofpw dbnkcubwkrp cxw zknn cf difdmfe rpdf sfu
rsfubwkph dYdnf)

3) Mpvwuxofpw Cifdm ' =p kpvwuxofpw difdm kv txbnkwbwkyf efwfuokpbwkrp rg bddfswbcnf
rsfubcknkwY cY rcvfuybwkrp rg kpvwuxofpw cfibykru exukph rsfubwkrp) Yikv efwfuokpbwkrp
vibnn kpdnxef& zifuf srvvkcnf& drosbukvrp rg wif kpvwuxofpw zkwi rwifu kpefsfpefpw
kpvwuxofpwv ofbvxukph wif vbof ybukbcnf)

7) Mpvwuxofpw Ixpdwkrpbn Yfvw ' =p kpvwuxofpw gxpdwkrpbn wfvw vibnn cf;

b) =pbnrh dibppfnv ' wif kplfdwkrp rg b vkhpbn kpwr wif dibppfn bv dnrvf wr wif vfpvru
bv subdwkdbcnf wr yfukgY rsfubcknkwY kpdnxekph bnbuo bpe,ru wuks gxpdwkrpv)

c) Akvwbcnf dibppfnv ' wif kplfdwkrp rg b vkhpbn kpwr wif vfpvru wr yfukgY wif
rsfubcknkwY kpdnxekph bnbuo bpe,ru wuks gxpdwkrpv)

:) Rgg'Vkwf Drvf Cbndxnbwkrp Obpxbn ~RDCO" ' = obpxbn drpwbkpkph wif dxuufpw
ofwirernrhY bpe sbubofwfuv xvfe kp wif dbndxnbwkrp rg rgg'vkwf ervfv exf wr ubekrbdwkyf
hbvfrxv bpe nktxke fggnxfpwv& kp wif dbndxnbwkrp rg hbvfrxv bpe nktxke fggnxfpw orpkwrukph
bnbuo,wuks vfwsrkpwv& bpe kp wif drpexdwkrp rg wif fpykurpofpwbn ubekrnrhkdbn orpkwrukph
surhubo) Yif RDCO vibnn bnvr drpwbkp ~." wif Tbekrbdwkyf Eggnxfpw Crpwurnv
~kpdnxekph wif Tbekrnrhkdbn Epykurpofpwbn Orpkwrukph" Surhubo uftxkufe cY Yfdipkdbn
Vsfdkgkdbwkrp 7): )D& bpe ~/" efvdukswkrpv rg wif kpgruobwkrp wibw virxne cf kpdnxefe kp
wif bppxbn Tbekrbdwkyf Eggnxfpw Tfnfbvf Tfsruw bpe =ppxbn Tbekrnrhkdbn
Epykurpofpwbn Rsfubwkph Tfsruw uftxkufe cY Yfdipkdbn Vsfdkgkdbwkrpv 7)7)D bpe 7)7)E&
ufvsfdwkyfnY)

Rgg'Vkwf Drvf Cbndxnbwkrp Obpxbn
Vfdwkrp /)-
Tfy) 0-
Sbhf / rg .-

_fuorpw abpmff Pxdnfbu Srzfu Vwbwkrp



aCDPJ 0,/,/ "EutzntYih&

;, YikYirntl TYzeli ) YikYirntl uYzeli ny zmi vixnuh uk znsi fiz[iit zmi ymYzhu[t uk zmi
Ytnz vxnux zu e xikYirntl eth zmi yzexzYv uk zmi vretz yYfyiwYitz zu zmez xikYirntl, Lux zmi
vYxvuyi uk hiynltezntl kxiwYitg] uk ziyzntl eth yYxZinrretgi' e xikYirntl uYzeli ymerr
siet e xilYrexr] ygmihYrih xikYirntl uYzeliA mu[iZix' [mixi yYgm uYzeliy uggYx [nzmnt
; sutzmy uk zmi gusvriznut uk zmi vxiZnuYy xikYirntl uYzeli' zmi xiwYnxih yYxZinrretgi
ziyzntl tiih tuz fi vixkuxsih Ytznr zmi ti\z xilYrexr] ygmihYrih uYzeli,

=, _nzi DuYthex] ) ami ynzi fuYthex] ny ymu[t nt Vretz Ixe[ntl 7=0.):037,

/., _uYxgi Emigp ) ami wYernzeznZi eyyiyysitz uk gmettir xiyvutyi [mit zmi gmettir yityux
ny i\vuyih zu e xehnuegznZi yuYxgi,

//, _YxZinrretgi LxiwYitg] ) btriyy uzmix[nyi yzezih nt zmiyi yvignkngeznuty' vixnuhng
yYxZinrretgi ziyzy' gmigpy' gernfxeznuty' eth i\esnteznuty ymerr fi vixkuxsih [nzmnt zmi
yvignknih yYxZinrretgi ntzixZery, amiyi, ntzixZery se] fi ehoYyzih vrYy 07~, ami
uvixezntl g]gri ntzixZer ny gutynhixih zu f̂i /; sutzmy eth zmi zurixetgi yzezih efuZi ny
evvrngefri,

/0, _YxZinrretgi OtzixZer) ami yYxZinrretgi ntzixZer ny zmi gerithex znsi fiz[iit
yYxZinrretgi ziyzy' gmigpy' gernfxeznuty' eth i\esnteznuty zu fi vixkuxsih Yvut et
ntyzxYsitz ux gusvutitz [mit nz ny xiwYnxih zu fi uvixefri, amiyi ziyzy Ytriyy
uzmix[nyi yzezih nt zmiyi yvignkngeznuty se] fi [enZih [mit zmi ntyzxYsitz' gusvutitz'
ux y]yzis ny tuz xiwYnxih zu fi uvixefri' fYz zmiyi ziyzy ymerr fi vixkuxsih ut zmi
ntyzxYsitz' gusvutitz' ux y]yzis vxnux zu fintl xiwYnxih zu fi uvixefri,

/1, citznreznut J\meYyz axiezsitz _]yzis ) ami Yeh[eyzi DYnrhntl eth CTM DYnrhntl
Zitznreznut NJVC knrzixy exi Zitznreznut i\meYyz zxiezsitz y]yzisy [mngm meZi fiit
hiynltih eth ntyzerrih zu xihYgi xehnuegznZi sezixner nt vexzngYrezi kuxs nt leyiuYy
ikkrYitz f] veyyntl Zitznreznut enx zmxuYlm NJVC knrzixy kux zmi vYxvuyi uk xisuZntl
xehnuegznZi vexzngYreziy kxus zmi leyiuYy i\meYyz yzxies vxnux zu xirieyi zu zmi
itZnxutsitz, Jtlntiixih yekiz] kiezYxi ezsuyvmixng grietYv y]yzisy' yYgm ey zmi
_zethf] Mey axiezsitz "_DMa& _]yzis' exi tuz gutynhixih zu fi Zitznreznut i\meYyz
zxiezsitz y]yzis gusvutitzy,

/3, citz-VYxlntl ) citz-vYxlntl ny zmi gutzxurrih vxugiyy uk hnygmexlntl enx ux ley kxus zmi
vxnsex] gutzentsitz zu gutzxur zisvixezYxi' vxiyyYxi' mYsnhnz]' gutgitzxeznut ux uzmix
uvixezntl guthnznuty,

Tkk)_nzi Iuyi EergYreznut RetYer
_igznut 0,.
YiZ, 1.
Veli 1 uk /.

cixsutz detpii SYgriex Vu[ix _zeznut



TYrgY_kc
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PullYry nd TYrgY_kcs

Ccdgmgtgnm Smgts

A+!
-

Cans

Cane

RntYk eYllY Yatgvgty anmtYgmcb gm Y rcsgm kgmcr gm Ag
stnrYec bgrcatky gm kgmc wgtf Y eYo _ctwccm YbhYacmt
stnrYec lnbukcs,

: AnmacmtrYtgnm Yt ongmt nd bgsafYrec tn Ym
umrcstrgatcb YrcY nd bgssnkvcb Ymb cmtrYgmcb mn_kc
eYs ~g~ gm kgpugb oYtfwYys drnl Ykk stYtgnm snuracs,

-)kAg-lk

: RntYk Yatgvgty nd Ykk bgssnkvcb Ymb cmtrYgmcb mn_kc
eYscs gm kgpugb oYtfwYys drnl Ykk stYtgnm snuracs,

AnmacmtrYtgnm nd rYbgnmuakgbc ~g~ Yt tfc ongmt nd
kgpugb bgsafYrec tn Ym umrcstrgatcb YrcY,

~ AnmacmtrYtgnm nd rYbgnmuakgbc ~g,~

~ AnmacmtrYtgnm' cxakusgvc nd mn_kc eYscs' nd
rYbgnmuakgbc ~g~ drnl tYmi7 ~o~ Yt ongmt nd bgsafYrec
tn Ym umrcstrgatcb YrcY,

: AnmacmtrYtgnm nd rYbgnmuakgbc ~g~ gm lgxturc Yt tfc
lnmgtnr,

~ =ctY bnsc tn Ygr drnl stYai rckcYsc, lrYb

~ =ctY bnsc tn Ygr drnl ernumb kcvck rckcYsc, lrYb

EYllY bnsc tn Ygr drnl stYai rckcYsc, lrYb

: EYllY bnsc tn Ygr drnl ernumb kcvck rckcYsc, lrYb

Cnsc tn argtgaYk nreYm drnl stYai rckcYsc, lrcl

: Cnsc tn tfc argtgaYk nreYm drnl ernumb kcvck
rckcYsc,

lrcl

Cgrcat bnsc "Rur_gmc =ugkbgme&, lrcl

Mdd)Pgtc Cnsc AYkaukYtgnm JYmuYk
Pcatgnm 0,.
Ocv, 1.
NYec 3 nd /.

Tcrlnmt VYmicc LuakcYr Nnwcr PtYtgnm



S7:JA .)-). ~;pouioved"

Vasiabme =efioiuipo Toiut

=ec'.11n 3 ERCRE Eodiwidvam ;atl =pte! Riue :pvodasz
'.11 neuest) nsen

=ec'/,,n 3 ERCRE Eodiwidvam ;atl =pte! Riue :pvodasz
'/,, neuest) nsen

=ac'Spuam 3 =pte au Yetu Riue :pvodasz fspn amm catlt po uhe
ERCRE Oad) nsen

Pd 3 =pte saue au / feeu fspn vopbtusvcued tide pf nsen
tupsage npdvme faciog tiue bpvodasz) hs

=dA 3 =isecu dpte au tiue bpvodasz res vopbtusvcued nsen
tupsage npdvme ~thpsu eod") zs'npdvme

=dR 3 =isecu dpte au tiue bpvodasz res vopbtusvcued nsen
tupsage npdvme ~mpog tide") zs'npdvme

=uniue 3 Danna dpte up ais& cpssecued fps fioiue cmpvd) nsad

=Dar 3 Eouesnpdvmas gar dpte rspkecued up uhe nayinvn nsen
tiue bpvodasz mpcauipo fspn setio xatue opu disecumz zs
thiemded bz =7Y npdvmet)

=np 3 =pte up uhe nayinvn psgao) nsen

=R 3 =pte up tlio fspn beua aod ganna) nsen

Pt 3 =pte saue au - neues fspn tpvsce io thiemded eod pf nsen
Mpsuh Yasehpvte) hs

=t 3 7oovam dpte au tiue bpvodasz fspn fiyed tpvscet io nsen
thiemded eod pf Mpsuh Yasehpvte) zs

PRI= 3 Layinvn dpte saue au / feeu pwes upr pf =7Y io a nsen
tupsage npdvme) hs

PRIP 3 Layinvn dpte saue au / feeu pwes upr pf each setio nsen
mioes io a tupsage npdvme) hs

=RI= Rlzthioe dpte au uhe tiue bpvodasz fspn =7Y io nsen
tupsage npdvmet ~vopbtusvcued upr tvsfacet") zs' npdvme

Nff'Riue =pte ;amcvmauipo Laovam
Recuipo.),
Pew) /,
Oage 0 pf +~

Vesnpou _aoleeMvcmeas Opxes Ruauipo



Ybtkbcmf

T;=LD 1.0.1 'Apovkowfe)

Cfgkokvkpo Vokvu

CSJR

. ~4!
Nm7 :

-

-

Rw -

Cw :

CE :
CEnko -

CE&d :

-

-

CELvc :

CELnp :

SlYuikof epuf bv vif ukvf cpwoebtY gtpn tfuko mkoftu ntfn
ko uvptbhf npewmfu 'wopcuvtwdvfe vpr uwtgbdfu). Yt -mkoft

Cpuf vp vif vpvbm cpeY. ntfn

Tif ektfdv epuf dpoxftukpo gbdvpt gpt N-07 udbvvft ntfn
gtpn vif vwtckof ibmm vp Lpdbvkpo 'L). M_ i

f

Cpuf tbvf bv dpovbdv gtpn vif wouikfmefe vpr tbe
uwtgbdf pg tfuko mkoft. it

Cpuf bv vif ukvf cpwoebtY gtpn wouikfmefe ntfn
npx~Iofov')gt~ukomkoftcfvyffo vtbougft dbul boe
uvptbhf npewmf.

Cpuf tbvf bv+nfvft gtpn upwtdf ko wouikfmefe foe ntfn
pg Nptvi _btfipwuf. it

Tif boowbm epuf bv vif ukvf cpwoebtY gtpn gkzfe ntfn
upwtdfu ko vif wouikfmefe foe pg Nptvi _btfipwuf. it

Ckmwvkpo gbdvpt. tbvkp

Mkoknwn bmmpybcmf ekmwvkpo gbdvpt. tbvkp

Apnrpukvf ulko epuf gbdvpt. ntfn - ufd

rAk- Yt

Tpvbm cpeY hbnnb epuf gbdvpt gpt owdmkef "k." ntfn-n3

rAk- Yt

Apnrpukvf vpvbm cpeY epuf gbdvpt. ntfn-n3

rAk- Yt

Skvf-urfdkgkd, vpvbm cpeY epuf gbdvpt gpt b mkswke
tfmfbuf pg owdmkef "k."

ntfn
Ak

Skvf-urfdkgkd, nbzknwn pthbo epuf gbdvpt gpt b
mkswke tfmfbuf pg owdmkef "k."

ntfn
Ak

Ogg-Skvf Cpuf Abmdwmbvkpo Mbowbm
Sfdvkpo 1./
Rfx. 3/
Pbhf 7 pg 0/

Yftnpov abolff Nwdmfbt Ppyft Svbvkpo
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Vaphabke Cefhmhshnm Tmhsr

CEIrhcn Rhse-roechfhc, cphshcak npgam dnre facsnp fnp a rsacilpel
garentr pekeare nf mtckhde "h." Ah

CEI&rhcn Rhse-roechfhc, cphshcak npgam dnre pase facsnp fnp alpel-rec
rsaci garentr pekeare nf mtckhde "h." ~Ah- wp

CEIghcn Rhse-roechfhc, cphshcak npgam dnre facsnp fnp a gpntmdlpel
keuek garentr pekeare nf mtckhde "h." Ah

CEI&ghcn Rhse-roechfhc, cphshcak npgam dnre pase facsnp fnp alpel-rec
gpntmd keuek garentr pekeare nf mtckhde "h." ~Ah- wp

CERh =esa rihm dnre facsnp fnp mtckhde "h." lpel: l&
oAh- wp

CE&hr : Anlbhmed rihm dnre facsnp fnp mtckhde "h" fpnl a lpel-rec
rsaci pekeare. ~Ah- wp

CE&hg Anlbhmed rihm dnre facsnp fnp mtckhde "h" fpnl a lpel-rec
gpntmd keuek pekeare. ~Ah- wp

~!, Ialla ahp dnre facsnp fnp mtckhde "h." lpad:-pm &
oAh- wp

CEh : =esa ahp dnre facsnp fnp mtckhde "h." lpad: l&
oAh- wp

Pcnr Aphshcak npgam dnre pase dte sn hndhmer amd lpel
oapshctkaser pekeared fpnl rsaci. wp

Pcng Aphshcak npgam dnre pase dte sn hndhmer amd lpel
oapshctkaser pekeared fpnl gpntmd. wp

Prihmr : Rihm dnre pase dte sn rsaci pekeare nf mnbke garer. lpel
wp

Prihmg : Rihm dnre pase dte sn gpntmd pekeare nf mnbke garer. lpel
wp

Nff-Rhse Cnre Aakctkashnm Lamtak
Recshnm 1./
Peu. 3/
Oage 7 nf _/

Veplnms Yamiee Mtckeap Onvep Rsashnm
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Cefmiuion Vniut

Rubt msem

Rubg

-~.

D

fIap

fSJ

!

EDNI
+

:

:

:
~

:

:
:

:

:

:

:

:

: Toual bodz dote saue dve uo noble gatet fsom tuack
seleate,

Toual bodz dote saue dve uo noble gatet fsom
gsovnd lewel seleate,

Cepotiuion facuos fos dsz depotiuion of elemenual
sadioiodinet and ouhes pasuicvlauet,

Isott elecusic ovupvu owes uhe pesiod of inuesetu,

Esacuion of a zeas uhau a tuosage modvle it in vte
xiuh an vnobtusvcued tide osienued uoxasd xetu tiue
bovndasz,

Esacuion of a zeas uhau uhe inuesmodvlas gap it nou
thielded,

Esacuion of a zeas uhau a tuosage modvle it in vte
xiuh an vnobtusvcued uop tvsface,

Elox saue ovu of ditchasge canal,

Elox saue patu lirvid sadxatue moniuos,

Elox saue patugateovtsadxatue moniuos,

Svm of uhe fsacuiont of combined efflvenu
concenusauiont in lirvid pauhxazt "eyclvding noble
gatet&,

;nnval awesage efflvenu concenusauion limiu fos
sadionvclide ~i~ "lOAER0., /../)0.,03./ '
;ppendiy =' Table 0' Aolvmn 0&

Releate fos sadionvclide ~i~ fsom uhe poinu of
inuesetu,

Releate saue fos sadionvclide ~i~ au uhe poinu of
inuesetu,

zs

msem
zs

fsacuion

fsacuion

fsacuion

gpm

gpm

cc
tec

fsacuion

-)lAi
cc

cvsiet

tec

Off)Siue Cote Aalcvlauion Manval
Secuion 0,.
Rew, 1.
Page 7 of /.

Yesmonu _ankee Nvcleas Poxes Suauion
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Adehnhuhon Tnhut

~=h
tdb

~=h
tdb

~=h
tdb

~=h
tdb

~=h
tdb

~=h
tdb

bvshdt

7

7

7

7

7

7

!+tpu

+tkhntpu

uaRtpu

~ Sgd noald f_t s_chonvblhcd "h" sdld_td s_ud _u ugd
pl_nu tu_bk-

7 Sgd noald f_t s_chonvblhcd "h" sdld_td s_ud esom
fsovnc ldwdl-

Sgd noald f_t s_chonvblhcd "h" sdld_td s_ud _u ugd
tud_m idu _hs didbuos-

Sgd noald f_t s_chonvblhcd "h" sdld_td s_ud _u ugd
dyg_vtu oe ugd :cw_nbdc Nee,D_t Rztudm

Sgd hochnd) ushuhvm) _nc p_suhbvl_ud s_chonvblhcd "h"
sdld_td s_ud esom ugd pl_nu tu_bk-

Sgd hochnd) ushuhvm) _nc p_suhbvl_ud s_chonvblhcd "h"
sdld_td s_ud esom fsovnc ldwdl-

Sgd sdld_td oe noald f_t s_chonvblhcd "h" esom ugd
pl_nu tu_bk-

Sgd sdld_td oe noald f_t s_chonvblhcd "h" esom
fsovnc ldwdl-

Sgd sdld_td oe hochnd) ushuhvm) _nc p_suhbvl_ud
s_chonvblhcd "h" esom ugd pl_nu tu_bk-

Sgd sdld_td oe hochnd) ushuhvm) _nc p_suhbvl_ud
s_chonvblhcd "h" esom fsovnc ldwdl-

Jhrvhc monhuos sdtpontd eos ugd lhmhuhnf
bonbdnus_uhon _u ugd pohnu oe chtbg_sfd-

Pdtpontd oe ugd noald f_t monhuos _u ugd lhmhuhnf
tkhn cotd s_ud-

Pdtpontd oe ugd noald f_t monhuos uo lhmhuhnf uou_l
aocz cotd s_ud-

Rghdlchnf e_buos-

Adudbuos bovnuhnf deehbhdnbz esom ugd motu sdbdnu
f_t monhuos b_lhas_uhon-

bvshdt

bvshdt

bvshdt

bpt

bpm

bpm

P_uho

bpm mPEgs
,,os,,
~=hIbb ~=hIbb

Nee,Rhud Aotd =_lbvl_uhon L_nv_l
Rdbuhon 0-.
Pdw- 1.
O_fd 3 oe /.

Vdsmonu Y_nkdd Mvbld_s Ooxds Ru_uhon
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Yfyofgsk AklouoYovu VuoYz

z) AkYkhYvy hvZuYoum kllohokuh^ lvy uvgsk mfz "o-" hwt tRIny
,,vy,,
s-Y=o.hh Es=o.hh

+! AkYkhYvy hvZuYoum kllohokuh^ lyvt Ynk tvzY ykhkuY hwz
soxZoi tvuoYvy hfsogyfYovu- Es=o.ts

+.- AkYkhYvy hvZuYoum kllohokuh^ lvy yfiovuZhsoik "-o" hwz
Es=o.ts

TTyfu Totk YnfY fu Zuznoksiki ykzou souky oz k]wvzki ou nvZyz
Ynk zYvyfmk wfi fykf-

_Dfw EuYkytviZsk mfw \oiYn gkY\kku fipfhkuY A: _ ouhnkz
zYvyfmk tviZskz \nohn znoksi ykzou souky zYvyfmk
tviZskz lyvt Ynk \kzY zoYk gvZuify^-

a.Pz :uuZfs vy svum,Ykyt f[kyfmk ZuikwskYki zkh
fYtvzwnkyoh iozwkyzovu lfhYvy lvy zYfhr ykskfzk- ~

3t

a.Pm :uuZfs vy svum,Ykyt f[kyfmk ZuikwskYki zkh
fYtvzwnkyoh iozwkyzovu lfhYvy lvy myvZui sk[ks 3t
ykskfzk-

ca.Pe7 CllkhYo[k fuuZfs vy svum,Ykyt f[kyfmk mfttf zkh
fYtvzwnkyoh iozwkyzovu lfhYvy- ~

3t

ca.Pe~ CllkhYo[k fuuZfs vy svum,Ykyt f[kyfmk mfttf zkh
fYtvzwnkyoh iozwkyzovu lfhYvy lvy f myvZui sk[ks ~t3
ykskfzk-

Nll,SoYk Avzk =fshZsfYovu LfuZfs
SkhYovu 1-/
Rk[- 3/
Ofmk d/ vl d/

YkytvuY bfurkk MZhskfy Ov\ky SYfYovu



0,1)- EIIM_EOY =OD EOaLTPONEOY=M CPOYTPMV

Ylmw whfxmsr mrfoyghw xlh hiioyhrx drg hrzmvsrphrxdo fsrxvsow xldx Yhvh svmkmrdoo[ tdvx si
xlh ahvpsrx cdrnhh Yhflrmfdo Vthfmimfdxmsrw) Ylhwh fsrxvsow Yhvh vhosfdxhg mrxs xlh
PDCN Ymxlsyx dr[ wyewxdrxmdo fldrkhw& mr dffsvgdrfh Ymxl OTC Jhrhvmf Mhxxhv 7:'-.)
YhZx drg xdeohw Yhvh vhisvpdxxhg xs xlh wx[oh si xlh PDCN) Ylh zdvmsyw fsrxvsow Yhvh
vhrypehvhg ivsp xlh svmkmrdo rypehvmrk wflhph si xlh Yhflrmfdo Vthfmimfdxmsrw) =
fvsww'vhihvhrfh si xlh sog Yhflrmfdo Vthfmimfdxmsrw whfxmsr xs xlh rhY PDCN whfxmsr mw
tvhwhrxhg mr Ydeoh .).)7)

0,1). LOVYT_NEOY =YLPO

0,1).). Tdgmsdfxmzh Mmuymg Eiioyhrx Lrwxvyphrxdxmsr

CPOYTPMV

0).). Ylh vdgmsdfxmzh omuymg hiioyhrx psrmxsvmrk mrwxvyphrxdxmsr fldrrho wldoo eh sthvdeoh
mr dffsvgdrfh Ymxl Csrxvso Ydeoh 0).). Ymxl xlhmv dodvp whxtsmrxw whx xs hrwyvh xldx
xlh ompmxw si Csrxvso 0)/). dvh rsx hZfhhghg)

=RRMLC=ALMLYc;

Dyvmrk thvmsgw si vhohdwh xlvsykl psrmxsvhg tdxlYd[w dw omwxhg sr Ydeoh 0).).)

=CYLPO;

d) bmxl d vdgmsdfxmzh omuymg hiioyhrx psrmxsvmrk mrwxvyphrxdxmsr fldrrho
dodvp,xvmt whxtsmrx ohww fsrwhvzdxmzh xldr d zdoyh Ylmfl Ymoo hrwyvh xldx xlh
ompmxw si Csrxvso 0)/). dvh phx& Ymxlsyx ghod[ wywthrg xlh vhohdwh si
vdgmsdfxmzh omuymg hiioyhrxw psrmxsvhg e[ xlh diihfxhg fldrrho sv fldrkh xlh
whxtsmrx ws xldx mx mw dffhtxdeo[ fsrwhvzdxmzh sv ghfodvh xlh fldrrho
mrsthvdeoh)

e) bmxl srh sv psvh vdgmsdfxmzh omuymg hiioyhrx psrmxsvmrk mrwxvyphrxdxmsr
fldrrhow mrsthvdeoh& xdnh xlh dfxmsr wlsYr mr Ydeoh 0).).)

V_TaELMM=OCE TES_LTENEOYV

1).).)d Edfl vdgmsdfxmzh omuymg hiioyhrx psrmxsvmrk mrwxvyphrxdxmsr fldrrho wldoo eh xhwxhg
drg fdomevdxhg dw mrgmfdxhg mr Ydeoh 1).).)

1).).)e Ylh whxtsmrxw isv psrmxsvmrk mrwxvyphrxdxmsr wldoo eh ghxhvpmrhg mr dffsvgdrfh Ymxl
xlh PDCN ~Vhfxmsr 7).")

Pii'Vmxh Dswh Cdofyodxmsr Ndrydo
Vhfxmsr 0,1
Thz) 0-
Rdkh L si 13

ahvpsrx cdrnhh Oyfohdv RsYhv Vxdxmsr



YACNI 1,/,/

Nltxlf Ihhnxgpw Orplwrulpi Mpvwuxogpwcwlrp

Olploxo
Dkcppgnv
Rsgucdng Prwgv

/, Lurvv TcflrcewlylwY Orplwruv prw Surylflpi
Axwrocwle Yguolpcwlrp rh Tgngcvg

c, Nltxlf Tcfzcvwg Elvekcuig Orplwru /& /'3
~TO)/;)17."

d, Vguyleg acwgu Elvekcuig Orplwru / 0'3
~TO )/; )17/"

0, Jnrz Tcwg Ogcvxugogpw Egylegv

c, Nltxlf Tcfzcvwg Elvekcuig Jnrz Tcwg /& 1'3
Orplwru
~JMY)0.)3=7-330"

& Exulpi ugngcvgv ylc wklv scwkzcY

Rhh)Vlwg Ervg Dcnexncwlrp Ocpxcn
Vgewlrp 1-3
Tgy, 1.
Scig 0 rh 3:

_guorpw bcpmgg Pxengcu Srzgu Vwcwlrp



R:;IC 0).). LMR:REML

LMRC . ' Tgsf sfc ltk_cp md afYllcir mncpY_ic icrr sfYl pcotgpcb _x sfc kglgktk
afYllcir mncpY_ic pcotgpckcls& cdditcls pcicYrcr kYx amlsgltc npmugbcb sfYs
npgmp sm glgsgYsgle Y pcicYrc7

Y) :s icYrs svm glbcnclbcls rYknicr Ypc YlYixycb gl YaampbYlac vgsf
=mlspmi 1)/).& Ylb

_) :s icYrs svm scaflgaYiix otYigdgcb kck_cpr md sfc DYagigsx PsYdd
glbcnclbclsix ucpgdx sfc pcicYrc pYsc aYiatiYsgmlr Ylb bgrafYpec iglc
uYiugle)

Msfcpvgrc& rtrnclb pcicYrc md pYbgmYasguc cdditclsr ugY sfgr nYsfvYx)

LMRC / ' Tgsf sfc ltk_cp md afYllcir mncpY_ic icrr sfYl pcotgpcb _x sfc kglgktk
afYllcir mncpY_ic pcotgpckcls& cdditcls pcicYrcr ugY sfgr nYsfvYx kYx amlsgltc
npmugbcb sfYs& Ys icYrs mlac ncp /1 fmtpr& epY_ rYknicr Ypc amiicascb Ylb
YlYixycb dmp epmrr pYbgmYasgugsx ~_csY mp eYkkY" Ys Y imvcp igkgs md bcscasgml md
Ys icYrs .-'~kgapmatpgc,ki)

LMRC 0 ' Tgsf sfc ltk_cp md afYllcir mncpY_ic icrr sfYl pcotgpcb _x sfc kglgktk
afYllcir mncpY_ic pcotgpckcls& cdditcls pcicYrcr ugY sfgr nYsfvYx kYx amlsgltc
npmugbcb sfc dimv pYsc gr crsgkYscb Ys icYrs mlac ncp 1 fmtpr btpgle YastYi
pcicYrcr) Ntkn ncpdmpkYlac atpucr kYx _c trcb sm crsgkYsc dimv)

LMRC 1 ' Tgsf sfc ltk_cp md afYllcir mncpY_ic icrr sfYl pcotgpcb _x sfc kglgktk
afYllcir mncpY_ic pcotgpckcls& cwcps pcYrmlY_ic cddmpsr sm pcstpl sfc
glrsptkcls~r" sm mncpY_ic rsYstr npgmp sm sfc lcws pcicYrc)

Mdd'Pgsc Amrc =YiatiYsgml JYltYi
Pcasgml 0,1
Ocu) 0-
NYec 0 md 13

Scpkmls VYlhcc LtaicYp Nmvcp PsYsgml
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b, Seswice Yaues Once each Once each Once each Once each
Citchasge Moniuos ~1" day monuh /: monuht ~/" rvasues ~0"

0, Elox Raue Meatvsemenu
Cewicet

a, Lirvid Radxatue Once each Nou Nou Once each
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Moniuos
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Off)Siue Cote Aalcvlauion Manval
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Rew, 1.
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S;=JD 0'-'- MNS;SINM

~-" Sfc Imstrulcmt AYkg_rYtgnm dnr rYbgnYatgvgty lcYsurclcmt gmstrulcmtYtgnm sfYkk gmakubc
tfc usc nd Y imnwm ~trYacY_kc tn MYtgnmYk Imstgtutc dnr RtYmbYrbs Ymb Scafmnkney" kgpugb
rYbgnYatgvc snurac onsgtgnmcb gm Y rcornbuag_kc ecnlctry wgtf rcsocat tn tfc scmsnr'
Sfcsc stYmbYrbs sfYkk ocrlgt aYkg_rYtgme tfc systcl nvcr gts mnrlYk nocrYtgme rYmec nd
cmcrey Ymb rYtc'

~." Sfc Imstrulcmt EumatgnmYk Scst sfYkk Yksn bclnmstrYtc tfc Anmtrnk Pnnl YkYrl
YmmumagYtgnm naaurs gd Ymy nd tfc dnkknwgme anmbgtgnms cxgsts:

~Y" Imstrulcmt gmbgaYtc lcYsurcb kcvcks Y_nvc tfc YkYrl sctongmt'

~_" Agraugt dYgkurc'

~a" Imstrulcmt gmbgaYtcs Y bnwmsaYkc dYgkurc'

~b" Imstrulcmt anmtrnks mnt sct gm nocrYtc lnbc'

~/" Sfc YkYrl sctongmts nd tfcsc afYmmcks sfYkk _c bctcrlgmcb Ymb Ybhustcb gm YaanrbYmac
wgtf tfc lctfnbnkney Ymb oYrYlctcrs gm tfc Ndd&Rgtc Cnsc AYkaukYtgnm LYmuYk ~scc
Rcatgnm 7'-"'

Ndd&Rgtc Cnsc AYkaukYtgnm LYmuYk
Rcatgnm /)0
Pcv' /,
OYec 1 nd 03

Tcrlnmt VYmicc MuakcYr Onwcr RtYtgnm



0,1). JOVYT_NEOY=YJPO

0,1).)/ Tdgmsdfwmyh Idvhsxv Eiioxhrw Jrvwuxphrwdwmsr

CPOYTPMV

0).)/ Ylh kdvhsxv tusfhvv drg hiioxhrw psrmwsumrk mrvwuxphrwdwmsr fldrrhov vldoo eh
sthudeoh mr dffsugdrfh zmwl Csrwuso Ydeoh 0).)/ zmwl wlhmu dodup,wumt vhwtsmrwv vhw ws
hrvxuh wldw wlh ompmwv si Csrwusov 0)0).)d& drg Yhflrmfdo Vthfmimfdwmsrv 0):).). drg
0):)L). ~Csrwuso 0)0)7" duh rsw hYfhhghg)

=RRMJC=AJMJYc;

=v vlszr mr Ydeoh 0).)/)

=CYJPO;

d) bmwl d kdvhsxv tusfhvv su hiioxhrw psrmwsumrk mrvwuxphrwdwmsr fldrrho
dodup,wumt vhwtsmrw ohvv fsrvhuydwmyh wldr d ydoxh zlmfl zmoo hrvxuh wldw wlh
ompmwv si CsrwusJ0)0).)d drg Yhflrmfdo Vthfmimfdwmsr 0):)L). duh phw&
mpphgmdwhoZ wdnh dfwmsrv ws vxvthrg wlh uhohdvh si udgmsdfwmyh kdvhsxv
hiioxhrwv psrmwsuhg eZ wlh diihfwhg fldrrho& su ghfoduh wlh fldrrho
mrsthudeoh& su fldrkh wlh vhwtsmrw vs mw mv dffhtwdeoZ fsrvhuydwmyh)

e) bmwl ohvv wldr wlh pmrmpxp rxpehu si udgmsdfwmyh kdvhsxv hiioxhrw
psrmwsumrk mrvwuxphrwdwmsr fldrrhov sthudeoh& wdnh dfwmsrv rswhg mr
Ydeoh 0).)/)

V_TaEJMM=OCE TES_JTENEOYV

1).)/)d Edfl kdvhsxv tusfhvv su hiioxhrw psrmwsumrk mrvwuxphrwdwmsr fldrrho vldoo eh whvwhg
drg fdomeudwhg dv mrgmfdwhg mr Ydeoh 1).)/)

1).)/)e Ylh vhwtsmrwv isu psrmwsumrk mrvwuxphrwdwmsr vldoo eh ghwhupmrhg mr dffsugdrfh zmwl
wlh PDCN ~Vhfwmsr :)/")

Pii'Vmwh Dsvh Cdofxodwmsr Ndrxdo
Vhfwmsr 0,1
Thy) 0-
Rdkh 3 si 13

ahupsrw cdrnhh Oxfohdu Rszhu Vwdwmsr



bACRI 0).)/

LeyiuYy IkkrYitz Sutnzuxntl NtyzxYsitzeznut

SntnsYs
Dmettiry

NtyzxYsitz Vvixefri Tuziy
.) azies Oiz Anx Ioigzux ~aOAI"

e) Tufri Ley AgznZnz\ Sutnzux ~ . :&a&;
~_S'.:'.3-AOC"

/) AYlsitzih Vkk'Ley a\yzis

e) TufriLe=yAgznZnz\ Sutnzux Ciz[iit zmi . /&3&7&:
amexguerCiha\yzis eth zmi Yretz azegp
~YxuZnhntl Arexs eth AYzusezng
bixsnteznut uk _irieyi"
~_AT'VL'0./:& _AT'VL'0./a"

f) Jru[ _ezi Sutnzux . .&3&7
~JN'VL'/--/& JN'VL'/--1& JN'VL'/--a"

g) M\hxulit Sutnzux . 0&3&7
~M/AT'VL'/;/.AOC& M/AT'VL'/;//AOC"

0) Yretz azegp

e) Tufri Ley AgznZnz\ Sutnzux . 3&:&.-
~_S'.:'.37& _S'.:'.3:"

f) Nuhnti aesvrix Dexzxnhli . 1&3

g) YexzngYrezi aesvrix Jnrzix . 1&3

h) aesvrix Jru[ Ntzilxezux . .& 3
~JN'.:'.37,.3:"

i) azegp Jru[ _ezi Sutnzux . .&3
~JN'rVa'//"

~ bmny ntyzxYsitzeznut gmettir~y" ny xiwYnxih zu yYvvuxz gusvrnetgi [nzm bigmtnger
avignkngeznut 0)a)P)

Vkk'anzi Euyi DergYreznut SetYer
aigznut 0,1
_iZ) 0-
Yeli : uk 17

cixsutz detpii TYgriex Yu[ix azeznut



YDEOL 0).)/ RSYDYMSR

RSYL . ' alxk xkg rypdgv sh ekcrrgow stgvcdog ogww xkcr vguylvgf d[ xkg plrlpyp ekcrrgow
stgvcdog vguylvgpgrx& ghhoygrx vgogcwgw zlc xklw tcxkYc[ pc[ esrxlryg tvszlfgf xkg
hosY vcxg lw gwxlpcxgf cx ogcwx sreg tgv 1 ksyvw)

RSYL / ' alxk xkg rypdgv sh ekcrrgow stgvcdog ogww xkcr vguylvgf d[ xkg plrlpyp ekcrrgow
stgvcdog vguylvgpgrx& ghhoygrx vgogcwgw zlc xklw tcxkYc[ pc[ esrxlryg hsv c tgvlsf
sh yt xs : fc[w tvszlfgf xkcx cx ogcwx srg sh xkg wxcen psrlxsvlri w[wxgpw lw
stgvcdog crf shh'icw w[wxgp xgptgvcxyvg crf tvgwwyvg cvg pgcwyvgf esrxlrysywo[)

RSYL 0 ' alxk xkg rypdgv sh ekcrrgow stgvcdog ogww xkcr vguylvgf d[ xkg plrlpyp ekcrrgow
stgvcdog vguylvgpgrx& stgvcxlsr sh xkg DSS V[wxgp pc[ esrxlryg tvszlfgf icw
wcptogw cvg esoogexgf cx ogcwx sreg tgv /1 ksyvw crf crco[\gf Ylxklr xkg hsoosYlri
1 ksyvw& sv cr svfgvo[ xvcrwhgv sh xkg shh'icw ghhoygrxw hvsp xkg stgvcxlri
vgespdlrgv xs xkg wxcrfd[ vgespdlrgv wkcoo dg pcfg)

RSYL 1 ' alxk xkg rypdgv sh ekcrrgow stgvcdog ogww xkcr vguylvgf d[ xkg plrlpyp ekcrrgow
stgvcdog vguylvgpgrx& ghhoygrx vgogcwgw zlc xkg chhgexgf tcxkYc[ pc[ esrxlryg
tvszlfgf wcptogw cvg esrxlrysywo[ esoogexgf Ylxk cyZlolcv[ wcptolri guyltpgrx)

RSYL 3 ' alxk xkg rypdgv sh ekcrrgow stgvcdog ogww xkcr vguylvgf d[ xkg plrlpyp ekcrrgow
stgvcdog vguylvgpgrx& gZgvx vgcwsrcdog ghhsvxw xs vgxyvr xkg lrwxvypgrx~w" xs
stgvcdog wxcxyw Ylxklr 0- fc[w)

RSYL 7 ' Jyvlri vgogcwgw zlc xklw tcxkYc[)

RSYL : ' Ykg cocvp,xvlt wgxtslrxw sh xkgwg ekcrrgow wkcoo dg fgxgvplrgf crf cfmywxgf lr
ceesvfcreg Ylxk xkg pgxksfsosi[ crf tcvcpgxgvw lr xkg Shh'Vlxg Jswg Icoeyocxlsr
Pcryco ~SJIP")

RSYL ; ' Plrlpyp ekcrrgow stgvcdog vguylvgf sro[ fyvlri stgvcxlsr sh xkg Vxgcp Ngx Dlv
Lmgexsv)

RSYL = ' alxk xkg rypdgv sh ekcrrgow stgvcdog ogww xkcr vguylvgf d[ xkg plrlpyp ekcrrgow
stgvcdog vguylvgpgrx& icwgw hvsp xkg VNDL pc[ dg vgogcwgf xs xkg grzlvsrpgrx hsv
yt xs :/ ksyvw tvszlfgfA

.) Ykg DSS V[wxgp lw rsx d[tcwwgfC crf
/) Ykg DSS V[wxgp rsdog icw cexlzlx[ psrlxsv lw stgvcdog)

RSYL .- ' alxk xkg rypdgv sh ekcrrgow stgvcdog ogww xkcr vguylvgf d[ xkg plrlpyp ekcrrgow
stgvcdog vguylvgpgrx& ghhoygrx vgogcwgw zlc xklw tcxkYc[ pc[ esrxlryg tvszlfgf
ivcd wcptogw cvg xcngr cx ogcwx sreg tgv ./ ksyvw crf xkgwg wcptogw cvg crco[\gf
hsv ivsww cexlzlx[ Ylxklr /1 ksyvw)

Shh'Vlxg Jswg Icoeyocxlsr Pcryco
Vgexlsr 0,1
-.4~ +!
Tcig ; sh 17

_gvpsrx bcrngg Ryeogcv TsYgv Vxcxlsr



a=APE 1).)/

Jdxhtzx Eiipzhsy Rtsmytwmsk Msxywzrhsydymts _zwYhmppdsfh Yhvzmwhrhsyx

Msxywzrhsy
Msxywzrhsy Msxywzrhsy Izsfymtsdp

Msxywzrhsy Clhfo _tzwfh Clhfo Cdpmewdymts ahxy
.) _yhdr Nhy =mw Enhfytw

~_N=E"

d) Steph Jdx =fymYmy[ Tsfh hdfl Tsfh hdfl Tsfh hdfl Tsfh hdfl
Rtsmytw ! gd[&& rtsyl .: rtsylx ~0" vzdwyhw ~/"

/) =zkrhsyhg Tii'Jdx
_[xyhr

d) Steph Jdx =fymYmy[ Tsfh hdfl Tsfh hdfl Tsfh hdfl Tsfh hdfl
Rtsmytw gd[& rtsyl .: rtsylx ~0" vzdwyhw ~."

e) IptZ Ydyh Rtsmytw Tsfh hdfl Sty Tsfh hdfl Sty
gd[& =uupmfdeph .: rtsylx =uupmfdeph

f) L[gwtkhs Rtsmytw!! Tsfh hdfl Sty Tsfh hdfl Tsfh hdfl
gd[& =uupmfdeph vzdwyhw ~1" rtsyl

0) Vpdsy _ydfo

d) Steph Jdx =fymYmy[ Tsfh hdfl gd[ Tsfh hdfl Tsfh hdfl Tsfh hdfl
Rtsmytw rtsyl .: rtsylx ~0" vzdwyhw ~/"

e) _druphw IptZ Tsfh hdfl Sty Tsfh hdfl Sty
Msyhkwdytw Zhho =uupmfdeph .: rtsylx =uupmfdeph

f) _[xyhr IptZ Ydyh Tsfh hdfl gd[ Sty Y~d" Tsfh hdfl
Rtsmytw =uupmfdeph vzdwyhw

~ Dzwmsk whphdxhx Ymd ylmx udylZd[)

Dzwmsk tuhwdymts ti rdms ftsghsxhw _N=E)

almx msxywzrhsydymts fldsshp~x" mx whvzmwhg yt xzuutwy ftrupmdsfh Zmyl ahflsmfdp
_uhfmimfdymts 0):)O ~xdrh dx Ctsywtp 0)0)7")

almx msxywzrhsydymts fldsshp~x" mx whvzmwhg yt xzuutwy ftrupmdsfh Zmyl ahflsmfdp
_uhfmimfdymts 0):)N)

Y + tsfh hdfl whizhpmsk f[fph)

&&

!

++

~d"

Tii'_myh Dtxh Cdpfzpdymts Rdszdp
_hfymts 0,1
YhY) 0-
Vdkh ; ti 13

bhwrtsy cdsohh Szfphdw VtZhw _ydymts



S;=JD 1).)/ MNS;SINM

~." Sfc Ilproskclr EslargmlYi Scpr pfYii bckmlproYrc rfYr rfc glproskclr ugii nomtgbc Yl
gpmiYrgml pgelYi rm rfc pwprck imega slbco rfc dmiimugle amlbgrgmlp:

~Y" Ilproskclr glbgaYrcp kcYpsocb ictcip Y_mtc rfc YiYok pcrnmglr)

~_" Agoasgr dYgisoc)

~a" Ilproskclr glbgaYrcp Y bmulpaYic dYgisoc)

~b" Ilproskclr amlromip lmr pcr gl mncoYrc kmbc)

~/" Sfc Ilproskclr EslargmlYi Scpr pfYii Yipm bckmlproYrc rfYr Amlromi Pmmk YiYok
YllslagYrgml maasop ufcl Ylw md rfc dmiimugle amlbgrgmlp cvgpr:

~Y" Ilproskclr glbgaYrcp kcYpsocb ictcip Y_mtc rfc YiYok pcrnmglr)

~_" Agoasgr dYgisoc)

~a" Ilproskclr glbgaYrcp Y bmulpaYic dYgisoc)

~b" Ilproskclr amlromip Yoc lmr pcr gl mncoYrc kmbc)

~0" Sfc Ilproskclr AYig_oYrgml dmo oYbgmYargtgrw kcYpsockclr glproskclrYrgml pfYii glaisbc
rfc spc md Y hlmul ~roYacY_ic rm MYrgmlYi Ilprgrsrc dmo RrYlbYobp Ylb Scaflmimew"
oYbgmYargtc pmsoac nmpgrgmlcb gl Y ocnombsag_ic ecmkcrow ugrf ocpncar rm rfc pclpmo)
Sfcpc prYlbYobp pfmsib ncokgr aYig_oYrgle rfc pwprck mtco grp lmokYi mncoYrgle oYlec md
oYrc aYnY_gigrgcp)

~1" Sfc Ilproskclr AYig_oYrgml pfYii glaisbc rfc spc md prYlbYob eYp pYknicp ~fgef oYlec Ylb
imu oYlec" amlrYglgle psgrY_ic amlaclroYrgmlp& fwbomecl _YiYlac Ygo& dmo rfc bcrcargml
oYlec md glrcocpr nco ScaflgaYi RncagdgaYrgml 0)7).).)

Ndd'Rgrc Cmpc AYiasiYrgml LYlsYi
Rcargml 0,1
Pct) 0-
OYec .- md 13

Tcokmlr VYlhcc MsaicYo Omuco RrYrgml



/)0'. O7=DL7;RDTA EDNSD= ACCESAJRP

/)0'.'- Ehpuhc Aeekudmt ;nmbdmtr_thnm

;LJROLEP

/'.'- Rgd bnmbdmtr_thnm ne r_chn_bthvd l_tdrh_k hm khpuhc deekudmts rdkd_sdc tn
Smrdstrhbtdc 7rd_s sg_kk ad khlhtdc tn -, thlds tgd bnmbdmtr_thnms sodbhehdc hm
7oodmchx : tn kL;CO M_rt .,'-,,-& .,'.0,." R_akd ." ;nkulm . enr
r_chnmub-hcds ntgdr tg_m mnakd f_sds _mc .xkL&0u;h)lk tnt_k _bthvhty
bnmbdmtr_thnm enr _kk chssnkvdc nr dmtr_hmdc mnakd f_sds'

7MMED;7:DEDRY3

7t _kk thlds'

7;RDLJ3

Vhtg t~d bnmbdmtr_thnm ne r_chn_bthvd l_tdrh_k hm khpuhc deekudmts rdkd_sdc tn
Smrdstrhbtdc 7rd_s dxbddchmf tgd khlhts ne ;nmtrnk /'.'-" hlldch_tdky t_id
_bthnm tn cdbrd_sd tgd rdkd_sd r_td ne r_chn_bthvd l_tdrh_ks _mc)nr hmbrd_sd tgd
chkuthnm eknw r_td tn rdstnrd tgd bnmbdmtr_thnm tn whtghm tgd _anvd khlhts'

PSOTADEE7J;A OANSDOAIAJRP

0'.'-'_ O_chn_bthvd l_tdrh_k hm khpuhc w_std sg_kk ad s_lokdc _mc _m_kyzdc hm
_bbnrc_mbd whtg rdpuhrdldmts ne R_akd 0'.'-'

0'.'k'a Rgd rdsukts ne tgd _m_kysds sg_kk ad usdc hm _bbnrc_mbd whtg tgd ldtgncs hm tgd
L=;I tn _ssurd tg_t tgd bnmbdmtr_thnms _t tgd onhmt ne rdkd_sd tn Smrdstrhbtdc
7rd_s _rd khlhtdc tn tgd v_kuds hm ;nmtrnk /'.'-'

Lee&Phtd =nsd ;_kbuk_thnm I_mu_k
Pdbthnm/)0
Odv' /,
M_fd Dt ne 01

Tdrlnmt Y_midd Jubkd_r Mnwdr Pt_thnm



YACNI 1)/).

Tcflrcewlyg Nltxlf acvwg Vcosnlpi cpf ApcnZvlv Suriuco

Nrzgu Nlolw
Olploxo rh Egwgewlrp

Nltxlf Tgngcvg Vcosnlpi ApcnZvlv YZsg rh AewlylwZ ~NNE"
YZsg JugtxgpeZ JugtxgpeZ ApcnZvlv ~xDlnon"~+!

Ccwek acvwg Sulru wr gcek Sulru wr gcek Sulpelscn Lcooc 3 Y .-':
Tgngcvg Ycpmv~d" ugngcvg Icek ugngcvg Icek Iolwwguv~f"

Ccwek Ccwek

.'.0. . Y .-'7

Rpg Ccwek sgu Rpeg sgu Elvvrnygf cpf . Y .-'3
orpwk vcosngf orpwk Ipwuclpgf Lcvgv
sulru wr c ~Lcooc
ugngcvg Iolwwguv"

Sulru wr gcek Rpeg sgu M'0 . Y .-'3
ugngcvg Icek orpwk
Ccwek Drosrvlwg ~g"

Lurvv Anskc . Y .-':

Sulru wr gcek Rpeg sgu Vu';=& Vu'=- 3 Y .-';
ugngcvg Icek txcuwgu
Ccwek Drosrvlwg ~g"

Jg'33 . Y .-'7

Rhh'Vlwg Ervg Dcnexncwlrp Ocpxcn
Vgewlrp 0,1
Tgy) 0-
Scig ./ rh 17

_guorpw bcpmgg Pxengcu Srzgu Vwcwlrp



dJLTO =0:07 Y_dJdR_Y

g0 dol TTN pz Yol ztgsslzY ivuiluYygYpvu vm ygkpvgiYp[l tgYlypgs pu g zgtwsl YogY \pss ^plsk g
ulY ivZuY. ghv[l z^zYlt hgirnyvZuk. YogY \pss hl klYliYlk \pYo DA& wyvhghpspY^ \pYo vus^
A& wyvhghpspY^ vm mgszls^ ivuisZkpun YogY g hsgur vhzly[gYpvu ylwylzluYz g "ylgs" zpnugs0

Pvy g wgyYpiZsgy tlgzZyltluY z^zYlt )\opio tg^ puisZkl ygkpvioltpigs zlwgygYpvu,E

TTN I =0CC- ch
O-e-S-f-l/J'~Y

\olylE

TTN I Yol sv\ly sptpY vm klYliYpvu gz klmpulk ghv[l )tpiyviZyplz vy wpiviZyplz1ZupY tgzz
vy [vsZtl,

ch I Yol zYgukgyk kl[pgYpvu vm Yol hgirnyvZuk ivZuYpun ygYl vy vm Yol ivZuYpun
ygYl vm g hsgur zgtwsl gz gwwyvwypgYl )ivZuYz1tpuZYl,

O I Yol ivZuYpun lmmpiplui^ )ivZuYz1kpzpuYlnygYpvu,

[I Yol zgtwsl zp_l )ZupYz vm tgzz vy [vsZtl,

S I :0:: ] 73C kpzpuYlnygYpvuz1tpuZYl1tpiyviZypl vy :0::
kpzpuYlnygYpvu1tpuZYl1wpiviZypl gz gwwspighsl

f I Yol mygiYpvugs ygkpvioltpigs ^plsk )\olu gwwspighsl,

~ I Yol ygkpvgiYp[l klig^ ivuzYguY mvy Yol wgyYpiZsgy ygkpvuZispkl )1tpuZYl,

~Y I Yol lsgwzlk Yptl hlY\llu zgtwsl ivssliYpvu guk gugs^zpz )tpuZYlz,

d^wpigs [gsZlz vm O. e. f guk ~Y igu hl Zzlk pu Yol igsiZsgYpvu0 Ru igsiZsgYpun Yol TTN mvy
g ygkpvuZispkl klYlytpulk h^ ngttg/yg^ zwliYyvtlYy^. Yol hgirnyvZuk zogss puisZkl Yol
Y^wpigs ivuYyphZYpvuz vm vYoly ygkpvuZispklz uvytgss^ wylzluY pu Yol zgtwslz0

Jugs^zpz zogss hl wlymvytlk pu zZio g tguuly YogY Yol zYgYlk TTNz \pss hl giopl[lk Zukly
yvZYpul ivukpYpvuz0 _iigzpvugss^. hgirnyvZuk msZiYZgYpvuz. Zug[vpkghs^ ztgss zgtwsl zp_lz.
Yol wylzluil vm puYlymlypun uZispklz. vy vYoly ZuivuYyvssghsl ipyiZtzYguilz tg^ ylukly Yolzl
TTNz Zug[gpsghsl0

RY zovZsk hl ylivnup_lk YogY Yol TTN pz klmpulk gz g "hlmvyl Yol mgiY" sptpY ylwylzluYpun Yol
igwghpspY^ vm g tlgzZyltluY z^zYlt guk uvY gz gu "gmYly Yol mgiY" sptpY mvy g wgyYpiZsgy
tlgzZyltluY0 dopz kvlz uvY wylisZkl Yol igsiZsgYpvu vm gu "gmYly Yol mgiY" TTN mvy g
wgyYpiZsgy tlgzZyltluY hgzlk Zwvu Yol giYZgs wgygtlYlyz mvy Yol zgtwsl pu xZlzYpvu guk
gwwyvwypgYl klig^ ivyyliYpvu wgygtlYlyz zZio gz klig^ \opsl zgtwspun guk kZypun gugs^zpz0

_mm/cpYl Nvzl MgsiZsgYpvu VguZgs
cliYpvu ;1=
bl[0 ;3
agnl 7; vm =C

elytvuY fgurll YZislgy av\ly cYgYpvu



aEIPM 7-1-0 STaEaOTS
&Jutz"i'

g- E gfzhn xkrkfyk oy znk ioyhnfxmk ul rowYoi [fyzky ul f ioyhxkzk ZurYsk- Vxoux zu yfsvrotm lux
ftfr]yoy) kfhn gfzhn ynfrr gk oyurfzki fti znkt znuxuYmnr] so\ki zu fyyYxk xkvxkyktzfzoZk
yfsvrotm-

h- E husvuyozk yfsvrk oy utk ot [nohn znk wYftzoz] ul rowYoi yfsvrki oy vxuvuxzoutfr zu znk
wYftzoz] ul rowYoi [fyzk ioyhnfxmki fti ot [nohn znk skznui ul yfsvrotm ksvru]ki xkyYrzy
ot f yvkhoskt [nohn oy xkvxkyktzfzoZk ul znk rowYoiy xkrkfyki- Vxoux zu ftfr]yky) frr yfsvrky
zfpkt lux znk husvuyozk ynfrr gk znuxuYmnr] so\ki ot uxikx lux znk husvuyozk yfsvrk zu gk
xkvxkyktzfzoZk ul znk kllrYktz xkrkfyk-

i- ank vxothovfr mfssf ksozzkxy lux [nohn znk PPL yvkholohfzout [orr fvvr] fxk k\hrYyoZkr]
znk lurru[otm xfioutYhroikyD Rt,:7) Nk,:C) Ju,:A) Ju,;/) et,;:) Ru,CC) Jy,037) Jy,03=)
Jk,070) fti Jk,r77- anoy royz iuky tuz skft znfz utr] znkyk tYhroiky fxk zu gk ikzkhzki fti
xkvuxzki- Tznkx vkfpy [nohn fxk skfyYxfgrk fti oiktzolofgrk) zumkznkx [ozn znk fguZk
tYhroiky) ynfrr fryu gk oiktzoloki fti xkvuxzki- SYhroiky [nohn fxk gkru[ znk PPL lux znk
ftfr]yky ynuYri tuz gk xkvuxzki fy gkotm vxkyktz fz znk PPL rkZkr) gYz fy ~tuz ikzkhzki-~
cnkt YtYyYfr hoxhYsyzfthky xkyYrz ot PPLy nomnkx znft xkwYoxki) znk xkfyuty ynfrr gk
iuhYsktzki ot znk YfioufhzoZk MllrYktz Ykrkfyk Ykvuxz-

Tll,_ozk Luyk JfrhYrfzout RftYfr
_khzout 3.7
YkZ- 3/
Vfmk 07 ul 7;

bkxsutz dftpkk SYhrkfx Vu[kx _zfzout



0,1)/ R;CIN;ATIYD JIPVIC DEEJVDMTS

0,1)/)/ Cpuf ' Jkswkeu

ANMTRNJS

0)/)/ Tif epuf pt epuf dpnnkvnfov vp b nfncft pg vif rwcmkd gtpn tbekpbdvkxf
nbvftkbmu ko mkswke fggmwfovu tfmfbufe vp Votfuvtkdvfe ;tfbu uibmm cf mknkvfe vp vif
gpmmpykoh:

b) Cwtkoh boY dbmfoebt swbtvft:

mfuu vibo pt fswbm vp .)3 ntfn vp vif vpvbm cpeY& boe
mfuu vibo pt fswbm vp 3 ntfn vp boY pthbo& boe

c) Cwtkoh boY dbmfoebt Yfbt:

mfuu vibo pt fswbm vp 0 ntfn vp vif vpvbm cpeY& boe
mfuu vibo pt fswbm vp .- ntfn vp boY pthbo)

;OOJIA;=IJITa:

;v bmm vknfu)

;ATINM:

_kvi vif dbmdwmbvfe epuf gtpn vif tfmfbuf pg tbekpbdvkxf nbvftkbmu ko mkswke
fggmwfovu fzdffekoh boY pg vif bcpxf mknkvu& rtfrbtf boe uwcnkv vp vif
Apnnkuukpo ykviko 0- ebYu& rwtuwbov vp NCAL Sfdvkpo .-& b Srfdkbm Rfrptv
vibv kefovkgkfu vif dbwuf~u" gpt fzdffekoh vif mknkv~u" boe efgkofu vif dpttfdvkxf
bdvkpou vibv ibxf cffo vblfo vp tfewdf vif tfmfbufu boe vif rtprpufe dpttfdvkxf
bdvkpou vp cf vblfo vp buuwtf vibv uwcufswfov tfmfbufu ykmm cf ko dpnrmkbodf ykvi
vif bcpxf mknkvu)

SVRYDIJJ;MAD RDPVIRDLDMTS

1)/)/ Awnwmbvkxf epuf dpovtkcwvkpou uibmm cf efvftnkofe ko bddptebodf ykvi vif
nfvipeu ko vif NCAL bv mfbuv podf rft npovi kg tfmfbufu ewtkoh vif rftkpe ibxf
pddwttfe)

Ngg'Skvf Cpuf Abmdwmbvkpo Lbowbm
Sfdvkpo 0,1
Rfx) 0-
Obhf .3 pg 17

Yftnpov abolff Mwdmfbt Opyft Svbvkpo



.'/&- O7=DL7;RDTA EDNSD= ACCESAJRP

.'/&-&. Ehrvhc O_cx_tud Rsd_umdnu

;LJROLEP

.&-&. Rgd lhrvhc s_cx_tud usd_umdnu tztudm tg_ll ad vtdc hn hut cdthfndc mocdt oe
opds_uhon uo sdcvbd ugd s_cho_buhwd m_udsh_lt hn ugd lhrvhc x_tud pshos uo hut
chtbg_sfd xgdn ugd psoidbudc cotdt cvd uo ugd lhrvhc deelvdnut sdld_tdc uo
Snsdtushbudc 7sd_t~ xgdn _wds_fdc xhug _ll ougds lhrvhc sdld_tdt owds ugd l_tu
monug~ xovlc dybddc )&)0 msdm uo ugd uou_l aocz~ os )&- msdm uo _nz osf_n&

7MMED;7:DEDRY3

7u _ll uhmdt&

7;RDLJ3

Vhug s_cho_buhwd lhrvhc x_tud adhnf chtbg_sfdc xhugovu usd_umdnu _nc hn dybdtt
oe ugd _aowd lhmhut _nc _nz posuhon oe ugd Ehrvhc O_cx_tud Rsd_umdnu Pztudm
nou hn opds_uhon~ psdp_sd _nc tvamhu uo ugd ;ommhtthon xhughn .) c_zt~ _
Ppdbh_l Odposu ug_u hnblvcdt ugd hneosm_uhon cdu_hldc hn L=;I Pdbuhon ,)&.&,&

PSOTADEE7J;A OANSDOAIAJRP

/&-&.&_ Pdd ;onusol /&-&-&

/&-&.&a Rgd lhrvhc s_cx_tud usd_umdnu tztudm tbgdm_uhb ht tgoxn hn L=;I Chfvsd 1&,&

Lee"Phud =otd ;_lbvl_uhon I_nv_l
Pdbuhon .'/
Odw& .)
M_fd ,0 oe /0

Tdsmonu Y_nkdd Jvbld_s Moxds Pu_uhon



/,0)/ VAEMRAD_MbI LAYIRaY IJJNaIP_Y

/,0)/). Lexitzx Ikkpzisyx Etxi Veyi

DRP_VRNY

/)/). _mi htxi weyi hzi yt wehntegynYi reyiwnepx wipiexih ns lexitzx ikkpzisyx kwtr ymi
xnyi yt ewiex ey esh fi\tsh ymi xnyi ftzshew\ xmepp fi pnrnyih yt ymi ktpptZnsl;

e) Jtw stfpi lexix= pixx ymes tw ivzep yt 1-- rwiws,\w yt ymi ytyep fth\ esh
pixx ymes tw ivzep yt /&--- rwiws,\w yt ymi xons& esh

f) Jtw Mthnsi'./.& Mthnsi'.//& ywnynzr esh wehntszgpnhix ns uewyngzpeyi ktwr
Znym mepk'pnYix lwieyiw ymes : he\x= pixx ymes tw ivzep yt .&1-- rwiws,\w yt
es\ twles)

ASSNMDACMNM_d;

Ay epp ynrix)

AD_MRP;

cnym ymi htxi weyi~x" i[giihnsl ymi eftYi pnrnyx& nrrihneyip\ yeoi egynts yt
higwiexi ymi wipiexi weyi yt Znymns ymi pnrnyx tk Dtsywtp /)/).)

YaVbIMNNAPDI VITaMVIOIP_Y

0)/).)e _mi htxi weyi hzi yt stfpi lexix ns lexitzx ikkpzisyx xmepp fi hiyiwrnsih yt fi
Znymns ymi pnrnyx tk Dtsywtp /)/). ns eggtwhesgi Znym ymi riymthx ns ymi REDO)

0)/).)f _mi htxi weyi hzi yt Mthnsi'./.& Mthnsi'.//& ywnynzr esh wehntszgpnhix ns
uewyngzpeyi ktwr Znym mepk'pnYix lwieyiw ymes : he\x ns lexitzx ikkpzisyx xmepp fi
hiyiwrnsih yt fi Znymns ymi pnrnyx tk Dtsywtp /)/). ns eggtwhesgi Znym ymi
riymthx ns ymi REDO f\ tfyensnsl wiuwixisyeynYi xerupix esh uiwktwrnsl
esep\xix ns eggtwhesgi Znym ymi xerupnsl esh esep\xnx uwtlwer xuignknih ns
_efpi 0)/).)

Rkk'Ynyi Etxi Depgzpeynts Oeszep
Yigynts /,0
ViY) /-
Seli .7 tk 03

biwrtsy desoii Pzgpiew StZiw Yyeynts



_=AOE 0)/).

VehnuegznZi JeyiuYy beyzi Yesvrntl =th =ter]yny Txulxes

Ou[ix Onsnz
PntnsYs _]vi uk uk Dizigznut

JeyiuYy Virieyi Yesvrntl =ter]yny =gznZnz] ~OOD"
_]vi IxiwYitg] IxiwYitg] =ter]yny ~YCnrsr" ~:!

=) Yzies Miz Stgi vix [iip Stgi vix [iip ci'./:& . \ rS=
=nx Eoigzux Jxef Yesvri ci'./1&

ci'.//& Nx'::&
Nx':7&
Nx':1P

A) Cutzentsitz Txnux zu iegm Txnux zu iegm Txntgnver . \ .-'8 ~_!

TYxli xirieyi, xirieyi, Eegm Jesse

Eegm TYxli Jxef TYxli Esnzzixy ~=-_!

Yesvri kux eth .'./.

TexzngYreziy
C) Pent Tretz Stgi vix sutzm Stgi vix sutzm Txntgnver . \ rS=

Yzegp ~I! Jxef Yesvri ~I! Jesse
Esnzzixy Ch"

L'/ . \ .-'3

CutzntYuYy ~I! Stgi vix [iip .'./. ~\! . \ .-'.4
~f"Cmexguer
Yesvri

CutzntYuYy ~I! Stgi vix [iip Txntgnver . \ .-'..
~f"TexzngYrezi Jesse
Yesvri Esnzzixy ~=+_!

eth .'./.

CutzntYuYy ~I! Stgi vix sutzm Jxuyy =rvme . \ .-'..

Cusvuynzi
TexzngYrezi
Yesvri

CutzntYuYy ~I! Stgi vix wYexzix Yx':;& Yx';- . \ .-'..

Cusvuynzi
TexzngYrezi
Yesvri

CutzntYuYy Rufri Jey Rufri Jeyiy . \ .-'1

Putnzux Jxuyy Aize ux
Jesse

Skk'Ynzi Duyi CergYreznut PetYer
Yigznut /,0
ViZ) /-
Teli .: uk 03

aixsutz detpii RYgriex Tu[ix Yzeznut



cIJSN 7-3-0 VYcIcPYV

i- bnn oxx[wx[n i- xo cikun 7-1-0-

k- bivyunZ Zriuu kn lriwpnm i[ uniZ[ xwln ynY = mi`Z iwm iwiu`ZnZ Zriuu kn lxvyun[nm
^s[rsw 7A rx\YZ io[nY Ynvx]iu oYxv ZivyunYZ- bivyuswp Zriuu iuZx kn ynYoxYvnm i[ uniZ[
xwln ynY 17 rx\YZ oxY i[ uniZ[ = mi`Z oxuux^swp nilr Zr\[mx^w) Z[iY[\y xY [rnYviu yx^nY
lriwpn n_lnnmswp 1:" xo Yi[nm [rnYviu yx^nY sw xwn rx\Y) iwm iwiu`ZnZ Zriuu kn
lxvyun[nm ^s[rsw 7A rx\YZ xo lriwpswp [rn ZivyunZ- ernw ZivyunZ lxuunl[nm oxY
17 rx\YZ iYn iwiu`anm) [rn lxYYnZyxwmswp SSMZ vi` kn swlYniZnm k` i oil[xY xo 0/- crsZ
Ynz\sYnvnw[ [x Zivyun i[ uniZ[ xwln ynY 17 rx\YZ oxY = mi`Z iyyusnZ xwu` soD
&0' iwiu`ZsZ Zrx^Z [ri[ [rn mxZn nz\s]iunw[ 0,030 lxwlnw[Yi[sxw sw [rn yYsviY` lxxuiw[
riZ swlYniZnm vxYn [riw i oil[xY xo 3 iwm [rn YnZ\u[iw[ lxwlnw[Yi[sxw sZ i[ uniZ[
0 _ 0/,0 .uLs.vuE iwm &1' [rn wxkun piZ vxws[xY Zrx^Z [ri[ noou\nw[ il[s]s[` riZ
swlYniZnm vxYn [riw i oil[xY xo 3-

l- bivyuswp iwm iwiu`ZnZ Zriuu iuZx kn ynYoxYvnm oxuux^swp Zr\[mx^w) Z[iY[\y) xY i
[rnYviu yx^nY lriwpn n_lnnmswp 1:" xo Yi[nm [rnYviu yx^nY ynY rx\Y \wunZZD
&0' iwiu`ZsZ Zrx^Z [ri[ [rn mxZn nz\s]iunw[ 0,030 lxwlnw[Yi[sxw sw [rn yYsviY` lxxuiw[
riZ wx[ swlYniZnm vxYn [riw i oil[xY xo 3 iwm [rn YnZ\u[iw[ lxwlnw[Yi[sxw sZ i[ uniZ[
0 _ 0/,0 .uLs.vuE iwm &1' [rn wxkun piZ vxws[xY Zrx^Z [ri[ noou\nw[ il[s]s[` riZ wx[
swlYniZnm vxYn [riw i oil[xY xo 3-

m- crn yYswlsyiu pivvi nvs[[nYZ oxY ^rslr [rn SSM Zynlsosli[sxw ^suu iyyu` iYn
n_lu\Zs]nu` [rn oxuux^swp Yimsxw\lusmnZD RY,A=) RY,AA) fn,033) fn,033v) fn,03: iwm
fn,03A oxY piZnx\Z nvsZZsxwZ) iwm Tw,:7) On,:C) Lx,:A) Lx,;/) hw,;:) Tx,CC)
LZ,037) LZ,03=) Ln,070 iwm Ln,u77 oxY yiY[sl\ui[n nvsZZsxwZ- crsZ usZ[ mxnZ wx[ vniw
[ri[ xwu` [rnZn w\lusmnZ iYn [x kn mn[nl[nm iwm YnyxY[nm- Y[rnY ynitZ ^rslr iYn
vniZ\Yikun iwm smnw[sosikun) [xpn[rnY ^s[r [rn ikx]n w\lusmnZ) Zriuu iuZx kn smnw[sosnm
iwm YnyxY[nm- V\lusmnZ ^rslr iYn knux^ SSM oxY [rn iwiu`ZnZ Zrx\um wx[ kn YnyxY[nm iZ
knswp yYnZnw[ i[ [rn SSM un]nu oxY [ri[ w\lusmn) k\[ iZ ~wx[ mn[nl[nm-~ ernw \w\Z\iu
lsYl\vZ[iwlnZ YnZ\u[ sw SSMZ rsprnY [riw Ynz\sYnm) [rn YniZxwZ Zriuu kn mxl\vnw[nm sw
[rn aimsxil[s]n Noou\nw[ anuniZn anyxY[-

n- crn Yi[sx xo [rn Zivyun oux^ Yi[n [x [rn Zivyunm Z[Yniv oux^ Yi[n Zriuu kn twx^w oxY [rn
[svn ynYsxm lx]nYnm k` nilr mxZn xY mxZn Yi[n liul\ui[sxw vimn sw illxYmiwln ^s[r
Lxw[YxuZ 3-3-0) 3-3-1) iwm 3-3-3-

o- crn piZnx\Z ^iZ[n Zivyuswp iwm iwiu`ZsZ yYxpYiv mxnZ wx[ n_yusls[u` Ynz\sYn Zivyuswp
iwm iwiu`ZsZ i[ i Zynlsosnm SSM [x mn[nYvswn [rn 0,033 YnuniZn- NZ[svi[nZ xoP,033
YnuniZnZ Zriuu kn mn[nYvswnm k` lx\w[swp [rn ^nntu` lriYlxiu Zivyun oxY 0,033 &iZ ^nuu
iZ 0,030' iwm iZZ\vn i lxwZ[iw[ YnuniZn Yi[n oxY [rn YnuniZn ynYsxm-

p- Sx^nY Ssvs[ xo Mn[nl[sxw &SSM' iyyusnZ xwu` [x yiY[sl\ui[n oxYv Yimsxw\lusmnZ
smnw[sosnm sw cikun Vx[i[sxw m- ikx]n-

Yoo,bs[n MxZn Liul\ui[sxw Tiw\iu
bnl[sxw3.7
an]- 3/
_ipn 0C xo 7;

dnYvxw[ giwtnn V\luniY _x^nY b[i[sxw



0,1)0 S;CJO;AVJ_D I;TDOYT DEELYDNVT

0,1)0)/ Crvg ' Nrdng Icvgv

AONVSOLT

0)0)/ Vkg clu frvg fxg wr prdng icvgv ugngcvgf lp icvgrxv ghhnxgpwv huro wkg vlwg wr
cugcv cw cpf dgZrpf wkg vlwg drxpfcuZ vkcnn dg nlolwgf wr wkg hrnnrzlpi:

c) Cxulpi cpZ ecngpfcu txcuwgu:

ngvv wkcp ru gtxcn wr 3 oucf hru icooc ucflcwlrp& cpf
ngvv wkcp ru gtxcn wr .- oucf hru dgwc ucflcwlrp& cpf

d) Cxulpi cpZ ecngpfcu Zgcu:

ngvv wkcp ru gtxcn wr .- oucf hru icooc ucflcwlrp& cpf
ngvv wkcp ru gtxcn wr /- oucf hru dgwc ucflcwlrp)

;PPLJA;=JLJVb:

;w cnn wlogv)

;AVJON:

alwk wkg ecnexncwgf clu frvg huro ucflrcewlyg prdng icvgv lp icvgrxv ghhnxgpwv
gYeggflpi cpZ rh wkg cdryg nlolwv& sugscug cpf vxdolw wr wkg Aroolvvlrp zlwklp
0- fcZv& sxuvxcpw wr OCAM Tgewlrp .-)0)/& c Tsgelcn Sgsruw wkcw lfgpwlhlgv wkg
ecxvg~v" hru gYeggflpi wkg nlolw~v" cpf fghlpgv wkg eruugewlyg cewlrpv wkcw kcyg
dggp wcmgp wr ugfxeg wkg ugngcvgv cpf wkg sursrvgf eruugewlyg cewlrpv wr dg wcmgp
wr cvvxug wkcw vxdvgtxgpw ugngcvgv zlnn dg lp erosnlcpeg zlwk wkg cdryg nlolwv)

TYS_DJLL;NAD SDRYJSDMDNVT

1)0)/ Axoxncwlyg frvg erpwuldxwlrpv hru wkg wrwcn wlog sgulrf vkcnn dg fgwguolpgf lp
ceerufcpeg zlwk wkg ogwkrfv lp wkg OCAM cw ngcvw rpeg gyguZ orpwk)

Ohh'Tlwg Crvg Acnexncwlrp Mcpxcn
Tgewlrp 0,1
Sgy) 0-
Pcig /- rh 17

_guorpw bcpmgg Nxengcu Przgu Twcwlrp



0,1)0 VAEMRAD_MbI LAYIRaY IJJNaIP_Y

0,1)0)0 Euyk ' Muiotk'.0r& Muiotk'.00& VfioufhzoZk Ofzkxofr ot SfxzohYrfzk Juxs& fti
_xozoYs

DRP_VRNY

0)0)0 _nk iuyk zu f sksgkx ul znk vYgroh lxus Muiotk'.0.& Muiotk'.00& zxozoYs& fti
xfioutYhroiky ot vfxzohYrfzk luxs [ozn nfrl'roZky mxkfzkx znft ; if]y ot mfykuYy
kllrYktzy xkrkfyki lxus znk yozk zu fxkfy fz fti gk]uti znk yozk guYtifx] ynfrr gk
rosozki zu znk lurru[otm=

f) EYxotm ft] hfrktifx wYfxzkx=

rkyy znft ux kwYfr zu :)3 sxks zu ft] uxmft& fti

g) EYxotm ft] hfrktifx ]kfx=

rkyy znft ux kwYfr zu .3sxks zu ft] uxmft)

ASSNMDACMNM_d=

Az frr zosky)

AD_MRP=

cozn znk hfrhYrfzki iuyk lxus znk xkrkfyk ulMuiotk'.0.& Muiotk'.00& zxozoYs& fti
xfioutYhroiky ot vfxzohYrfzk lR~~eerozn nfrl'roZky mxkfzkx znft ; if]y& ot mfykuYy
kllrYktzy k\hkkiotm ft] ul znk fguZk rosozy& vxkvfxk fti yYgsoz zu znk
Dussoyyout [oznot 0- if]y& vYxyYftz zu REDO Ykhzout .-)0)/& f Yvkhofr
Vkvuxz znfz oiktzoloky znk hfYyk~y" lux k\hkkiotm znk rosoz~y" fti iklotky znk
huxxkhzoZk fhzouty znfz nfZk gkkt zfpkt zu xkiYhk znk xkrkfyky fti znk vxuvuyki
huxxkhzoZk fhzouty zu gk zfpkt zu fyyYxk znfz yYgykwYktz xkrkfyky [orr gk ot
husvrofthk [ozn znk fguZk rosozy)

YaVbIMNNAPDI VITaMVIOIP_Y

1)0)0 DYsYrfzoZk iuyk hutzxogYzouty lux znk zuzfr zosk vkxoui ynfrr gk ikzkxsotki ot
fhhuxifthk [ozn znk skznuiy ot znk REDO fz rkfyz uthk kZkx] sutzn)

Rll'Yozk Euyk DfrhYrfzout OftYfr
Ykhzout 0,1
VkZ) 0-
Sfmk /. ul 17

bkxsutz dftpkk PYhrkfx Su[kx Yzfzout



0,1)0 V=DLR=C_LbE J=YERaY EIINaEP_Y

0,1)0)1 Jexiuzx VehZexyi _wieysity

CRP_VRNY

0)0)1 _mi =zlsityih Rkk'Jex Y[xyis ~=RJ" xmerr fi zxih nt nyx hixnltih suhi uk
uviweynut yu wihzgi tufri lexix nt lexiuzx Zexyi vwnuw yu yminw hnxgmewli
ZmitiYiw ymi sent guthitxiw xyies oiy enw ioigyuw ~YM=E" nx nt uviweynut)

=SSNLC=ALNL_d;

=y err ynsix)

=C_LRP;

cnym lexiuzx wehZexyi kwus ymi sent guthitxiw enw ioigyuw x[xyis fintl
hnxgmewlih Znymuzy ywieysity kuw suwi ymet 7 he[x& vwivewi eth xzfsny yu ymi
Cussnxxnut Znymnt 0- he[x& e Yvigner Vivuwy ymey ntgrzhix ymi ntkuwseynut
hiyenrih nt RDCO Yigynut .-)0)/)

YaVbELNN=PCE VETaLVEOEP_Y

1)0)1)e _mi wiehntlx uk ymi wiriYety ntxywzsity xmerr fi gmigpih iYiw[ ./ muzwx Zmit
ymi sent guthitxiw YM=E nx nt zxi yu itxzwi ymey ymi =RJ nx kztgynutntl)

1)0)1)f _mi lexiuzx ikkrzity ywieysity x[xyis xgmiseyng nx xmuZt nt RDCO Inlzwi :)/)

Rkk'Ynyi Duxi Cergzreynut Oetzer
Yigynut 0,1
ViY) 0-
Seli // uk 13

biwsuty detpii Pzgriew SuZiw Yyeynut



0,1)0 T;CLP;AYLaD I;VDP_V DEEM_DOYV

0,1)0)3 ahsxmpdxmts DZldywx Yvhdxrhsx

APOYTPMV

0)0)3 Ylh ;PI dsg TdgYdwxh =ympgmsk ahsxmpdxmts Empxhv ~JDR;" V[wxhrw wldpp eh
ywhg xt vhgyfh udvxmfypdxh rdxhvmdpw ms kdwhtyw Ydwxh uvmtv xt xlhmv gmwfldvkh
ivtr xltwh eympgmskw Ylhs xlh uvtnhfxhg gtwhw gyh xt kdwhtyw hiipyhsx vhphdwhw
ivtr xlh wmxh xt dvhdw dx dsg eh[tsg xlh wmxh etysgdv[ Ytypg hZfhhg -)0 rvhr xt
ds[ tvkds tzhv tsh rtsxl)

;RRMLA;=LMLYc:

;x dpp xmrhw)

;AYLPO:

bmxl kdwhtyw vdgYdwxh ehmsk gmwfldvkhg Ymxltyx uvtfhwwmsk xlvtykl duuvtuvmdxh
xvhdxrhsx w[wxhrw dw stxhg detzh& dsg ms hZfhww ti xlh pmrmxw ti Atsxvtp 0)0)3&
uvhudvh dsg wyermx xt xlh Atrrmwwmts Ymxlms 0- gd[w& d Vuhfmdp Thutvx xldx
msfpyghw xlh msitvrdxmts ghxdmphg ms PCAN Vhfxmts .-)0)/)

V_TaDLMM;OAD TDS_LTDNDOYV

1)0)3 Vhh Atsxvtp 1)0)/ itv wyvzhmppdsfh vhpdxhg xt ;PI dsg TdgYdwxh =ympgmsk
zhsxmpdxmts impxhv w[wxhr tuhvdxmts)

Pii'Vmxh Ctwh Adpfypdxmts Ndsydp
Vhfxmts 0,1
Thz) 0-
Rdkh /0 ti 17

ahvrtsx cdsohh Oyfphdv RtYhv Vxdxmts



0,1)0 S;CJO;AVJ_D I;TDOYT DEELYDNVT

0,1)0)3 PulocuZ Arpwclpogpw

AONVSOLT

0)0)3 akgp wkg sulocuZ erpwclpogpw lv wr dg _gpwgfnPxuigf& lw vkcnn dg
_gpwgfnPxuigf wkurxik wkg TwcpfdZ Icv Vugcwogpw TZvwgo zkgpgygu wkg
cludrupg ucflrcewlylwZ ngygnv lp erpwclpogpw rh Jrflpg'.0.& Jrflpg'.00 ru
ucflrpxenlfgv lp scuwlexncwg hruo zlwk kcnh'nlygv iugcwgu wkcp 7 fcZv gYeggf wkg
ngygnv vsgelhlgf lp ;ssgpflY = wr nOAES/-).--. ' /-)/1-/& Vcdng .& Arnxop 0)

;PPLJA;=JLJVb:

;w cnn wlogv)

;AVJON:

c) alwk wkg ugtxlugogpwv rh Arpwurn 0)0)3 prw vcwlvhlgf& loogflcwgnZ
vxvsgpf cnn _gpwlpi,Pxuilpi rh wkg erpwclpogpw)

d) Cxulpi pruocn ughxgnlpi cpf oclpwgpcpeg rxwcigv zkgp sulocuZ
erpwclpogpw lv pr nrpigu ugtxlugf& wkgp Arpwurn 0)0)0 vkcnn vxsguvgfg
Arpwurn 0)0)3)

TYS_DJLL;NAD SDRYJSDMDNVT

1)0)3 Vkg sulocuZ erpwclpogpw vkcnn dg vcosngf sulru wr ygpwlpi,sxuilpi sgu
Vcdng 1)0).& cpf lh wkg ugvxnwv lpflecwg ucflrcewlylwZ ngygnv lp gYegvv rh wkg nlolwv
rh Arpwurn 0)0)3& wkg erpwclpogpw vkcnn dg cnlipgf hru ygpwlpi,sxuilpi wkurxik
wkg TwcpfdZ Icv Vugcwogpw TZvwgo) Nr vcosnlpi vkcnn dg ugtxlugf lh wkg
ygpwlpi,sxuilpi lv wkurxik wkg TwcpfdZ Icv Vugcwogpw ~T=IV" TZvwgo)

Ohh'Tlwg Crvg Acnexncwlrp Mcpxcn
Tgewlrp 0,1
Sgy) 0-
Pcig /1 rh 13

_guorpw bcpmgg Nxengcu Przgu Twcwlrp



1-3,1 aCINVCEcNeJ MCbJVdb JLLRdJTcb

1-3,1,; b^ply Op^ Cu\ Jvpn^Y\ "bOCJ& ibpp cpntzunlx bZpnurunl^uYz 1-3,=,P,k

EVTcaVRb

1,1,; M\Y]] \louYln^u`u^b \pxpl]p \l^p r\Yy ^tp bOCJ ]tlxx mp xuyu^po ^Y xp]] ^tlz Y\
p[_lx ^Y .,/: Eu-]pn "lr^p\ 1. yuz_^p] opnlb&,

CYYRNECDNRNchA

C^ lxx ^uyp],
CEcNVTA

l, bpp cpntzunlx bZpnurunl^uYz 1-3,=,P

bdaeJNRRCTEJ aJ_dNaJSJTcb

3,1,; l, ctp s\Y]] \louYln^u`u^b \pxpl]p \l^p ]tlxx mp nYz^uz_Y_]xb yYzu^Y\po uz
lnnY\olznp au^t EYz^\Yx 1,/,0,

m, ctp s\Y]] \louYln^u`u^b \pxpl]p \l^p Yr zYmxp sl]p] r\Yy ^tp bOCJ ]tlxx mp
op^p\yuzpo ^Y mp au^tuz ^tp xuyu^ Yr EYz^\Yx 1,1,; l^ ^tp rYxxYauzs
r\p[_pznup] mb Zp\rY\yuzs lz u]Y^YZun lzlxb]u] "rY\ gp)/1=' gp)/17'
gp)/11' P\)==' P\)=7y' P\)=;& Yz l \pZ\p]pz^l^u`p ]lyZxp Yr sl]p]
^lwpz l^ ^tp ou]ntl\sp,

/, Vznp Zp\ appw,

0, fu^tuz ^tp 3 tY_\] rYxxYauzs lz uzn\pl]p Yr 07~ Y\
7... yun\Yn_\up]-]pn' atuntp`p\ u] s\pl^p\' uz ]^plob)]^l^p
ln^u`u^b xp`px] o_\uzs ]^plob)]^l^p \pln^Y\ YZp\l^uYz' l] uzounl^po
mb ^tp bOCJ yYzu^Y\,

Vrr)bu^p IY]p Elxn_xl^uYz Slz_lx
bpn^uYz 1-3
ap`, 1.
Ylsp 07 Yr 3:

ep\yYz^ hlzwpp T_nxpl\ YYap\ b^l^uYz



1-3,3 aSaDO JS_L

1-3,3,/ auzfr Juyk "3. IMY /=.&

ISRaYSO_

1,3,/ ank iuyk ux iuyk hussozsktz zu f sksgkx ul znk vYgrohC~ ot fxkfy fz fti
gk]uti znk _ozk EuYtifx] lxus frr yzfzout yuYxhky oy rosozki zu rkyy znft ux kwYfr
zu 07 sxks zu znk zuzfr gui] ux ft] uxmft "k\hkvz znk zn]xuoi' [nohn oy rosozki zu
rkyy znft ux kwYfr zu ;7 sxks& uZkx f hfrktifx ]kfx,

DTTONIDENONaeA

Dz frr zosky,

DIaNSRA

dozn znk hfrhYrfzki iuyk lxus znk xkrkfyk ul xfioufhzoZk sfzkxofry ot rowYoi ux
mfykuYy kllrYktzy k\hkkiotm z[ohkznk Nosozy,ulIutzxury 1,0,0,f' 1,0,0,g' 1,1,0,f'
1,1,0,g' 1,1,1,f' ux 1,1,1,g' hfrhYrfzouty ynuYri gk sfik' othrYiotm ioxkhz
xfiofzout hutzxogYzouty lxus znk yzfzout zu ikzkxsotk [nkznkx znk fguZk rosozy ul
Iutzxur 1,3,/ nfZk gkkt k\hkkiki, Nl yYhn oy znk hfyk' vxkvfxk fti yYgsoz zu znk
Iussoyyout [oznot 1. if]y f _vkhofr Ykvuxz znfz othrYiky znk otluxsfzout
ikzforki ot SJIP _khzout /.,1,1,

_bY cLNOODRIL YLVbNYLPLRa_

3,3,/,f IYsYrfzoZk iuyk hutzxogYzouty lxus rowYoi fti mfykuYy kllrYktzy ynfrr gk
ikzkxsotki ot fhhuxifthk [ozn Iutzxury 3,0,0' 3,1,0' fti 3,1,1,

3,3,r,g IYsYrfzoZk iuyk hutzxogYzouty lxus ioxkhz xfiofzout lxus vrftz yuYxhky ynfrr gk
ikzkxsotki ot fhhuxifthk [ozn znk skznuiy ot znk SJIP, anoy xkwYoxksktz oy
fvvrohfgrk utr] Ytikx hutiozouty ykz luxzn ot Iutzxur 1,3,/ Dhzout _zfzksktz,

~RuzkA Mux znoy Iutzxur' f sksgkx ul znk vYgroh sf] gk zfpkt fy f xkfr otioZoiYfr fhhuYtzotm
lux noy fhzYfr fhzoZozoky,

Sll)_ozk Juyk IfrhYrfzout PftYfr
_khzout 1-3
YkZ, 1.
Tfmk 0: ul 3:

ckxsutz eftpkk RYhrkfx Tu[kx _zfzout



0,1)3 S=DJOLOIJC=L EN_JSONMENV=L MONJVOSJNI

0,1)3). Epylurpogpwcn Mrplwrulpi Puriuco

CONVSOLT

0)3). Vkg ucflrnrilecn gpylurpogpwcn orplwrulpi suriuco vkcnn dg erpfxewgf cv
vsgelhlgf lp Vcdng 0)3).)

=PPLJC=AJLJVb;

=w cnn wlogv)

=CVJON;

c) alwk wkg ucflrnrilecn gpylurpogpwcn orplwrulpi suriuco prw dglpi
erpfxewgf cv vsgelhlgf lp Vcdngv 0)3). ru 1)3).& sugscug cpf vxdolw wr wkg
Croolvvlrp& lp wkg =ppxcn Scflrnrilecn Epylurpogpwcn Mrplwrulpi
Sgsruw ~sgu ODCM Tgewlrp .-)/"& c fgveulswlrp rh wkg ugcvrpv hru prw
erpfxewlpi wkg suriuco cv ugtxlugf cpf wkg sncpv hru sugygpwlpi c
ugexuugpeg)

d) alwk wkg ngygn rh ucflrcewlylwZ cv wkg ugvxnw rh sncpw ghhnxgpwv lp cp
gpylurpogpwcn vcosnlpi ogflc cw rpg ru orug nrecwlrpv vsgelhlgf lp
Crpwurn Vcdng 0)3). gYeggflpi wkg ugsruwlpi ngygnv rh Crpwurn
Vcdng 0)3)/& sugscug cpf vxdolw wr wkg Croolvvlrp c Tsgelcn Sgsruw
zlwklp 0- fcZv huro ugeglsw rh wkg ncdrucwruZ cpcnZvlv ~sgu ODCM
Tgewlrp .-)0)1")

TYS_EJLL=NCE SERYJSEMENVT

1)3). Vkg ucflrnrilecn gpylurpogpwcn orplwrulpi vcosngv vkcnn dg ernngewgf sxuvxcpw
wr Vcdng 0)3). huro wkg nrecwlrpv ilygp lp wkg ODCM cpf vkcnn dg cpcnZ[gf
sxuvxcpw wr wkg ugtxlugogpwv rh Vcdng 0)3). cpf wkg fgwgewlrp ecscdlnlwlgv
ugtxlugf dZ Vcdng 1)3).)

Ohh'Tlwg Drvg Ccnexncwlrp Mcpxcn
Tgewlrp 0,1
Sgy) 0-
Pcig /: rh 17

_guorpw bcpmgg Nxengcu Przgu Twcwlrp



V=AME 0)3).

Sadipmpgicam Eoxitponeovam Npoivptiog Rtpgtan

Ezrpuwte RavhyaY Ownbet pf Tanrme Tanrmiog aod VYre aod ItesweocY
aod,pt Tanrme Mpcavipou~-! Cpmmecvipo pf =oamYuiu

ItesweocY

m) =LSAPSOE

a) Sadipipdioe aod Tanrmeu ftpn Cpoviowpwu Sadipipdioe caoiuvet;
Ratvicwmaveu 3 mpcavipou; pretavipo pf =oamYZe each uanrme fpt

uanrmet yivh L'.0m)
. uanrme ftpn wr uanrme cpmmecvipoRatvicwmave uanrmet;
xammeY& yivhio 1 nimeuyeelmY pt npte Jtpuu beva tadipacvixivY
pf Tive mmpwodatY) ftesweovmY au aoamYuiu po each uanrme
~nakpt yiod ditecvipo" teswited bY dwuv fpmmpyiog fimvet chaoge)

mpadiog) ~c" )[ )
Cpnrpuive ~bY

. uanrme ftpn dpyo mpcavipo" fpt ganna
xammeY& yivhio 1 nimeu [ ) ~d" +
pf Tive ApwodatY) LTPvPRLC av eauv poce

~nakpt yiod ditecvipo"
ret swatvet)

. uanrme each ftpn
vhe xicioivY pf vyp
oeatbY cpnnwoivieu&
yivhio .- nimeu pf Tive
ApwodatY)

. uanrme ftpn a
cpovtpm mpcavipo)

Pff'Tive Dpue Camcwmavipo Naowam
Tecvipo 0,1
Sex) 0-
Rage /: pf 17

Yetnpov _aolee Owcmeat Rpyet Tvavipo



aCDOJ 1,7,/
"Esrx~g&

Ydgmsoskmfdo Jrzmvsrphrxdo Psrmxsvmrk Tvskvdp

JZtswyvh TdxlYd[ Rypehv si _dptoh _dptomrk drg a[th drg Lvhuyhrf[
drg-sv _dptoh + ~-! Esoohfxmsr Lvhuyhrf[ si Crdo[wmwOsfdxmsrw

!R INYJEa 3. vsyxmrh psrmxsvmrk Vydvxhvo[, Mdppd gswh' dx
YCINCaNSRe wxdxmsrw dw isoosYw= ohdwx srfh thv

uydvxhv,
/: mrfmghrx vhwtsrwh
wxdxmsrw "srh mr hdfl Nrfmghrx vhwtsrwh
phxhsvsoskmfdo whfxsv& aOIw mr xlh syxhv
Ymxlmr d vdrkh si . xs psrmxsvmrk
3 odrkA osfdxmsrw' gh)gswh

sro[ uydvxhvo[ yrohww
/: mrfmghrx vhwtsrwh kdwhsyw vhohdwh
wxdxmsrw "srh mr hdfl Esrxvsow Yhvh
phxhsvsoskmfdo whfxsv& hZfhhghg mr thvmsg,
Ymxlmr d vdrkh si 0 xs
_odrkA

xlh edodrfh si xlh
wxdxmsrw xs eh todfhg
mr wthfmdo mrxhvhwx
dvhdw drg fsrxvso
wxdxmsr dvhdw,

Sii)_mxh Iswh Edofyodxmsr Pdrydo
_hfxmsr 1-3
Yhz, 1.
Tdkh 0; si 3:

bhvpsrx cdrnhh Ryfohdv TsYhv _xdxmsr



T:;JC /)1).
"=onu~d&

Radiological Cnwisonmenual Loniuosing Osogsam

Cypotvse Oauhxaz Mvmbes of Sample Sampling and Tzpe and Dservencz
and,os Sample Jocauiont

~-! =ollecuion Dservencz of :nalztit

/) Y:TCR;NRMC

Svsface
~4! . tample vptuseam) Lonuhlz gsab tample) Eamma itouopica)

analztit
~.!
of each

tample) Tsiuivm
analztit of compotiue
tample au leatu once
pes rvasues)

. tample =ompotiue tample
doxntuseam) collecued owes a

soesiod of one monuh

b) Esovnd . tample fsom xiuhin Pvasueslz) E ) ) ~.!
amma ISNuNOi=

7 +-8 dituance) and usiuivm analztet
of each tample)

. tample fsom a Pvasueslz)
conusol locauion)

c) Sedimenu fsom . tample fsom Semiannvallz) Eamma itouopic
Shoseline doxntuseam asea xiuh analztit

~.!
of each

eyituing os pouenuial tample)
secseauional walve)

. tample fsom nosuh Semiannvallz)
tuosm dsain ovufall)

Nff'Siue Aote =alcvlauion Lanval
Secuion /,0
Rew) /-
Oage /- of 03

Vesmonu _ankee Mvcleas Ooxes Suauion



V;=LD /)1).
"Aonu~d&

Sadiological Dnwisonmenual Moniuosing Psogsam

Dypotvse
Nvmbes of TamplePauhxaz Tampling and Vzpe and Eservencz

and,os Tample Locauiont
~.!

Aollecuion Eservencz of ;nalztit

0) JNIDTVJON

a) Milk Tamplet fsom milking Temimonuhlz if milking Iamma itouopic
R"!

animalt in / locauiont animalt ase idenuified and .'./. analztit of
xiuhin 1 km dituance on patuvse: au leatu once each tample)
hawing uhe highetu dote pes monuh au ouhes
pouenuial) Jf uhese ase uimet)
lett uhan / psimasz
locauiont awailable uhen
+os mose tecondasz
tample fsom milking
animalt in each of
/ aseat beuxeen 1 uo
7 km dituance xhese
dotet ase calcvlaued uo
be gseaues uhan . msem
pes zeas)

. tample fsom milking
animalt in a conusol
locauion)

b) Eith . tample of uxo Temiannvallz) Iamma itouopic
secseauionallz imposuanu analztit

R"!
on edible

tpeciet in wiciniuz of posuiont)
planu ditchasge asea)

. tample "psefesablz of
tame tpeciet& in aseat
nou inflvenced bz planu
ditchasge)

c) Yegeuauion . gsatt tample au each Rvasueslz xhen Iamma itouopic
ais tampling tuauion) awailable) analztit

R"!
of each

tample)

. tilage tample au each ;u uime of haswetu) Iamma itouopic
milk tampling tuauion analztit

R"!
of each

"at awailable&) tample)

Yesmonu _ankee Nvcleas Poxes Tuauion

V;=LD /)1). NOV;VJON
Off'Tiue Cote Aalcvlauion Manval
Tecuion /,0
Sew) /-
Page -+ of 03



a Tpecific pasameuest of dituance and disecuion tecuos fsom uhe cenuesline of uhe seacuos and
addiuional detcsipuiont xhese pesuinenu' thall be psowided fos each and ewesz tample
locauion in Vable 1,7,/ in a uable and figvse"t& in uhe PDCN "Tecuion ;&, Dewiauiont ase
pesmiuued fsom uhe servised tampling tchedvle if tpeciment ase vnobuainable dve uo
haYasdovt condiuiont' teatonal vnawailabiliuz' malfvncuion of avuomauic tampling
ervipmenu and ouhes legiuimaue seatont, Lf tpeciment ase vnobuainable dve uo tampling
ervipmenu malfvncuion' ewesz seatonable effosu thall be made uo compleue cossecuiwe
acuion psios uo uhe end of uhe neyu tampling pesiod, All dewiauiont fsom uhe tampling
tchedvle thall be docvmenued in uhe Annval Sadiological Enwisonmenual Ppesauing
Seposu pvstvanu uo PDCN Tecuion /.,0, Lu it secogniYed uhau' au uimet' iu maz nou be
pottible os psacuicable uo conuinve uo obuain tamplet of uhe media of choice au uhe motu
detised locauion os uime, Ln uhete intuancet' tviuable aluesnauiwe media and locauiont maz
be choten fos uhe pasuicvlas pauhxaz in rvetuion and appsopsiaue tvbtuiuvuiont made
xiuhin 1. dazt in uhe sadiological enwisonmenual moniuosing psogsam, Ln liev of a
Micentee Ewenu Seposu and pvstvanu uo PDCN Tecuion /.,/' idenuifz uhe cavte of uhe
vnawailabiliuz of tamplet fos uhau pauhxaz and idenuifz uhe nex locauion"t& fos obuaining
seplacemenu tamplet in uhe neyu Sadioacuiwe Efflvenu Seleate Seposu and alto inclvde in
uhe seposu a sewited figvse"t& and uable fos uhe PDCN seflecuing uhe nex locauion"t&,

b Pne os mose intusvmenut' tvch at a psettvsiYed ion chambes' fos meatvsing and secosding
dote saue conuinvovtlz maz be vted in place of' os in addiuion uo' inuegsauing dotimeuest,
Ios uhe pvspotet of uhit uable' a Vhesmolvminetcenu Dotimeues "VMD& it contidesed uo be
one photphos= uxo os mose photphost in a packeu ase contidesed at uxo os mose
dotimeuest, Iilm badget thall nou be vted at dotimeuest fos meatvsing disecu sadiauion,
Vhe 3. tuauiont it nou an abtolvue nvmbes, Vhe fservencz of analztit os seadovu fos VMD
tztuemt xill depend vpon uhe chasacuesituict of uhe tpecific tztuem vted and thovld be
telecued uo obuain opuimvm dote infosmauion xiuh minimal fading,

c Aisbosne pasuicvlaue tample filuest thall be analzYed fos gsott beua sadioacuiwiuz 03 hovst
os mose afues tampling uo allox fos sadon and uhosivm davghues decaz, Lf gsott beua
acuiwiuz in ais pasuicvlaue tamplet it gseaues uhan uen uimet uhe zeaslz mean of conusol
tamplet' gamma itouopic analztit thall be pesfosmed on uhe indiwidval tamplet,

d Jamma itouopic analztit meant uhe idenuificauion and rvanuificauion of gamma)emiuuing
sadionvclidet uhau maz be auusibvuable uo uhe efflvenut fsom uhe faciliuz,

e Vhe ~vptuseam tample~ thall be uaken au a dituance bezond tignificanu inflvence of uhe
ditchasge, Vhe ~doxntuseam~ tample thall be uaken in an asea bezond bvu neas uhe
miying Yone,

f Compotiue tample alirvout thall be collecued au uime inueswalt uhau ase wesz thosu selauiwe
uo uhe compotiuing pesiod in osdes uo attvse obuaining a sepsetenuauiwe tample,

g Each meueosological tecuos thall hawe an etuablithed ~innes~ and an ~ovues~ moniuosing
locauion bated on eate ofsecowesz "i,e,' setponte uime& and zeas)sovnd accettibiliuz,

h Deleued,

Pff)Tiue Dote Calcvlauion Nanval
Tecuion 1-3
Sew, 1.
Rage 10 of 3:
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S;=JD 1)3). MNS;SINM

~Y" Rcc Emmslmsc ~Y" md SY_ic 1)/).)

~_" OYpcls mlix)

~a" Id sfc kcYrtpcb amlaclspYsgml kgltr sfc 3 rgekY amtlsgle rsYsgrsgar gr dmtlb sm cwaccb
sfc rncagdgcb JJC& sfc rYknic bmcr lms fYuc sm _c YlYixycb sm kccs sfc rncagdgcb JJC)

~b" Sfgr igrs bmcr lms kcYl sfYs mlix sfcrc ltaigbcr Ypc sm _c amlrgbcpcb) Nsfcp ncYhr sfYs
Ypc gbclsgdgY_ic& smecsfcp vgsf sfmrc md sfc igrscb ltaigbcr& rfYii Yirm _c YlYixycb Ylb
pcnmpscb gl sfc ;lltYi PYbgmimegaYi DlugpmlkclsYi NncpYsgle Pcnmps ntprtYls sm
ScaflgaYi RncagdgaYsgml 7)7)D Ylb NCcL Rcasgml .-)/)

~c" Sfc =Y'.1- JJC Ylb amlaclspYsgml aYl _c bcscpkglcb _x sfc YlYixrgr md gsr rfmps'igucb
bYtefscp npmbtas JY'.1- rt_rcotcls sm Yl : bYx ncpgmb dmiimvgle amiicasgml) Sfc
aYiatiYsgml rfYii _c npcbgascb ml sfc lmpkYi glepmvsf cotYsgmlr dmp Y nYpcls'bYtefscp
rgstYsgml Ylb sfc Yrrtknsgml sfYs Ylx tlrtnnmpscb JY'.1- gl sfc rYknic vmtib fYuc
bcaYxcb sm Yl glrgelgdgaYls Ykmtls ~Ys icYrs 0)7 ncpacls md gsr mpgeglYi uYitc") Sfc
glepmvsf cotYsgmlr vgii Yrrtkc sfYs sfc rtnnmpscb JY'.1- Yasgugsx Ys sfc sgkc md sfc
amiicasgml gr ycpm)

~+! 'Ccicscb)

~e" Id lm bpglhgle vYscp nYsfvYx cwgrsr& Y uYitc md .3 nag,igscp kYx _c trcb)

Ndd'Rgsc Cmrc AYiatiYsgml LYltYi
Rcasgml0,1
Pcu) 0-
OYec03 md17

Tcpkmls VYlhcc MtaicYp Omvcp RsYsgml
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0,1)3)/ Lcrf Ywg Agrwyw

AONVSOLT

0)3)/ ; ocrf ywg egrwyw wkcoo dg esrfyexgf xs lfgrxlh[ xkg osecxlsr sh xkg rgcvgwx plon
crlpco crf xkg rgcvgwx vgwlfgreg lr gcek sh xkg .7 pgxgsvsosileco wgexsvw Ylxklr
c flwxcreg sh hlzg plogw) Vkg wyvzg[ wkcoo cows lfgrxlh[ xkg rgcvgwx plon crlpco
~Ylxklr 0 plogw sh xkg tocrx" xs xkg tslrx sh tvgflexgf klikgwx crryco czgvcig C,R
zcoyg lr gcek sh xkg xkvgg pcmsv pgxgsvsosileco wgexsvw fyg xs gogzcxgf vgogcwgw
hvsp xkg tocrx wxcen)

;PPLIA;=ILIVb:

;x coo xlpgw)

;AVION:

c) alxk c ocrf ywg egrwyw lfgrxlh[lri srg sv psvg osecxlsrw Yklek [lgof c
ecoeyocxgf fswg sv fswg espplxpgrx ~zlc xkg wcpg gZtswyvg tcxkYc[" cx
ogcwx /- tgvegrx ivgcxgv xkcr cx c osecxlsr hvsp Yklek wcptogw cvg
eyvvgrxo[ dglri sdxclrgf lr ceesvfcreg Ylxk Asrxvso 0)3).& cff xkg rgY
osecxlsr~w" xs xkg vcflsosileco grzlvsrpgrxco psrlxsvlri tvsivcp Ylxklr
0- fc[w lh tgvplwwlsr hvsp xkg sYrgv xs esoogex wcptogw ecr dg sdxclrgf&
crf wyhhlelgrx wcptog zsoypg lw czclocdog) Vkg wcptolri osecxlsr~w"&
gZeoyflri xkg esrxvso wxcxlsr osecxlsr& kczlri xkg osYgwx ecoeyocxgf fswg
sv fswg espplxpgrx ~zlc xkg wcpg gZtswyvg tcxkYc[" pc[ dg fgogxgf
hvsp xklw psrlxsvlri tvsivcp chxgv Oexsdgv 0. sh xkg [gcv lr Yklek xklw
ocrf ywg egrwyw Ycw esrfyexgf)

d) alxk xkg ocrf egrwyw rsx dglri esrfyexgf cw vguylvgf cdszg& tvgtcvg crf
wydplx xs xkg Aspplwwlsr Ylxklr 0- fc[w c Ttgelco Sgtsvx xkcx lreoyfgw
lrhsvpcxlsr fgxclogf lr OCAM Tgexlsr .-)0)3)

TYS_DILL;NAD SDRYISDMDNVT

1)3)/ Vkg ocrf ywg egrwyw wkcoo dg esrfyexgf cx ogcwx sreg tgv [gcv dgxYggr xkg fcxgw
sh Jyrg . crf Oexsdgv . d[ glxkgv c fssv'xs'fssv wyvzg[& cgvlco wyvzg[& sv d[
esrwyoxlri oseco civleyoxyvco cyxksvlxlgw) Vkg vgwyoxw sh xkg ocrf ywg egrwyw wkcoo
dg lreoyfgf lr xkg ;rryco Scflsosileco Drzlvsrpgrxco Otgvcxlri Sgtsvx
tyvwycrx xs Vgekrleco Ttgelhlecxlsr 7)7)D crf OCAM Tgexlsr .-)/)

Ohh'Tlxg Cswg Acoeyocxlsr Mcryco
Tgexlsr 0,1
Sgz) 0-
Pcig 07 sh 17

_gvpsrx bcrngg Nyeogcv PsYgv Txcxlsr
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.'/&0&. Enueslabosauosy =ompasiton Nsogsam

=MLSPMIR

.&0&. :nalytet thall be pesfosmed on sefesenced sadioacuiwe mauesialt tvpplied at pasu
of an Enueslabosauosy Nsogsam xhich hat been appsowed by LP=&

:NNIE=:;EIES_7

:u all uimet&

:=SEML7

Yiuh analytit nou being pesfosmed at servised abowe~ seposu uhe cossecuiwe
acuiont uaken uo psewenu a secvssence uo uhe =ommittion in uhe :nnval
Padiological Cnwisonmenual Mpesauing Peposu pvstvanu uo MA=J Recuion ,)&-

RTPVCEII:L=C PCOTEPCJCLSR

/&0&. : tvmmasy of uhe setvlut of analytet pesfosmed at pasu of uhe abowe servised
Enueslabosauosy Nsogsam thall be inclvded in uhe :nnval Padiological
Cnwisonmenual Mpesauing Peposu& LP="appsowed inueslabosauosy psogsamt
vuilized by enwisonmenual labosauosiet in psocetting Vesmonu _ankee tamplet
thall be idenuified in uhe MA=J&

Mff"Riue Aote =alcvlauion Janval
Recuion .'/
Pew& .)
Nage .3 of /1

Vesmonu _ankee Lvcleas Noxes Ruauion
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LOTVSYNEOV= VLPO

Mktxke Eggnxfpw Lpvwuxofpwbwkrp ~0).)."

Vif ubekrbdwkyf nktxke fggnxfpw kpvwuxofpwbwkrp kv surykefe wr orpkwru bpe drpwurn&
bv bssnkdbcnf& wif ufnfbvfv rg ubekrbdwkyf obwfukbnv kp nktxke fggnxfpwv exukph bdwxbn ru
srwfpwkbn ufnfbvfv rg nktxke fggnxfpwv) Vif bnbuo vfwsrkpwv gru wifvf kpvwuxofpwv buf
wr fpvxuf wibw wif bnbuo zknn rddxu sukru wr fYdffekph .- wkofv wif drpdfpwubwkrp
nkokwv rg =ssfpekY A wr nPCIS/-).--n'/-)/1-/& Vbcnf /& Crnxop /& ybnxfv)

=xwrobwkd kvrnbwkrp gxpdwkrp kv prw surykefe rp wif nktxke ubezbvwf ekvdibuhf nkpf
exf wr wif kpguftxfpw pbwxuf rg cbwdi& ekvdufwf yrnxof& nktxke ekvdibuhfv ~rp wif
ruefu rg rpdf sfu Zfbu ru nfvv"& bpe wif beokpkvwubwkyf drpwurnv surykefe wr fpvxuf
wibw drpvfuybwkyf ekvdibuhf gnrz ubwfv,eknxwkrp gnrzv buf vfw vxdi wibw wif surcbcknkwZ
rg fYdffekph wif bcryf drpdfpwubwkrp nkokwv buf nrz& bpe wif srwfpwkbn rgg'vkwf ervf
drpvftxfpdfv buf bnvr nrz)

Jbvfrxv Eggnxfpw Lpvwuxofpwbwkrp ~0).)/"

Vif ubekrbdwkyf hbvfrxv fggnxfpw kpvwuxofpwbwkrp kv surykefe wr orpkwru bpe drpwurn&
bv bssnkdbcnf& wif ufnfbvfv rg ubekrbdwkyf obwfukbnv kp hbvfrxv fggnxfpwv exukph bdwxbn
ru srwfpwkbn ufnfbvfv rg hbvfrxv fggnxfpwv) Vif bnbuo,wuks vfwsrkpwv gru wifvf
kpvwuxofpwv buf surykefe wr fpvxuf wibw wif bnbuo,wuks zknn rddxu sukru wr fYdffekph
efvkhp cbvfv ervf ubwfv kefpwkgkfe kp CrpwurL0)0)n)

S=DLP=CVL_E EIIMYEOVT

Mktxke Eggnxfpwv; Crpdfpwubwkrp ~0)/)."

Vikv Crpwurn kv surykefe wr fpvxuf wibw bw bpZ wkof wif drpdfpwubwkrp rg ubekrbdwkyf
obwfukbnv ufnfbvfe kp nktxke zbvwf fggnxfpwv guro wif vkwf bcryf cbdmhurxpe
~Ypufvwukdwfe =ufb gru nktxkev kv bw wif srkpw rg ekvdibuhf guro wif snbpw ekvdibuhf
kpwr Crppfdwkdxw Skyfu" zknn prw fYdffe .- wkofv wif drpdfpwubwkrp nfyfnv vsfdkgkfe
kp nPCIS Rbuw /-).--.'/-)/1-/& =ssfpekY A& Vbcnf /& Crnxop /) Vifvf
uftxkufofpwv surykef rsfubwkrpbn gnfYkcknkwZ& drosbwkcnf zkwi drpvkefubwkrpv rg
ifbnwi bpe vbgfwZ& zikdi obZ wfosrubuknZ ufvxnw kp ufnfbvfv ikhifu wibp wif bcvrnxwf
ybnxf rg wif drpdfpwubwkrp pxocfuv kp =ssfpekY A& cxw vwknn zkwikp wif bppxbn
byfubhf nkokwbwkrp rg wif Sfhxnbwkrp) Crosnkbpdf zkwi wif efvkhp rclfdwkyf ervfv rg
Tfdwkrp LL)= rg =ssfpekY L wr .-CIS Rbuw 3- bvvxuf wibw ervfv buf obkpwbkpfe
=M=S=& bpe wibw bppxbn drpdfpwubwkrp nkokwv rg =ssfpekY A wr
nPCIS/-).--.'/-)/1-/ zknn prw cf fYdffefe)

Pgg'Tkwf Drvf Cbndxnbwkrp Nbpxbn
Tfdwkrp 0,1
Sfy) 0-
Rbhf 0: rg 17

_fuorpw abpmff Oxdnfbu Rrzfu Twbwkrp
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"gtsy,&

_mi gtsgisyweynts pnrny ktw stfpi lexix nx fexih zuts ymi exxzruynts ymey ci)/17 nx
ymi gtsywtppnsl wehntszgpnhi esh ymey es ikkpzisy gtsgisyweynts ns enw "xzfriwxnts
htxi ivzep yt 7.. rwir-\w& Zex gtsYiwyih yt es ivznYepisy gtsgisyweynts ns Zeyiw,

Onvznh JkkpzisyxA Itxi "1,0,0&

_mnx Etsywtp nx uwtYnhih yt nrupirisy ymi wivznwirisyx tk Yigyntsx NOC' NNOC' esh
Nb,C tk Cuuishn[ N' /.ELV Tewy 7., _mi Onrnynsl Etshnynts ktw Suiweynts
nrupirisyx ymi lznhix xiy ktwym ns Yigynts NOC tk Cuuishn[ /, _mi wivznwirisyx
uwtYnhi tuiweynsl kpi[nfnpny\ esh ey ymi xeri ynri nrupirisy ymi lznhix xiy ktwym ns
Yigynts Nb,C tk Cuuishn[ N yt exxzwi ymey ymi wipiexix tk wehntegynYi reyiwnep ns
pnvznh ikkpzisyx Znpp fi oiuy ~ex ptZ ex nx wiextsefp\ egmniYefpi,~ _mi YzwYinppesgi
Vivznwirisyx nrupirisy ymi wivznwirisyx ns Yigynts NNOC tk Cuuishn[ N' n,i,' ymey
gtsktwresgi Znym ymi lznhix tk Cuuishn[ N fi xmtZs f\ gepgzpeyntsep uwtgihzwix
fexih ts rthipx esh heye xzgm ymey ymi egyzep i[utxzwi tk es nshnYnhzep ymwtzlm
euuwtuwneyi ueymZe\x nx zspnoip\ yt fi xzfxyesynepp\ zshiwixynreyih, Ns ehhnynts'
ymiwi nx wiextsefpi exxzwesgi ymey ymi tuiweynts tk ymi kegnpny\ Znpp sty wixzpy ns
wehntszgpnhi gtsgisyweyntsx ns utyefpi hwnsonsl Zeyiw ymey ewi ns i[gixx tk ymi
wivznwirisyx tk 3.ELV/3/, Rt hwnsonsl Zeyiw xzuupnix hweZs kwtr ymi
Etssigyngzy VnYiw fiptZ ymi upesy meYi fiis nhisynknih, _mi euuwtuwneyi htxi
ivzeyntsx ktw nrupirisyeynts ymwtzlm wivznwirisyx tk ymi Yuignkngeynts ewi
hixgwnfih ns ymi biwrtsy desoii Skk)Ynyi Itxi Eepgzpeynts Peszep, _mi ivzeyntsx
xuignknih ns ymi SIEP ktw gepgzpeynsl ymi htxix hzi yt ymi egyzep wipiexi weyix tk
wehntegynYi reyiwnepx ns pnvznh ikkpzisyx Ziwi hiYiptuih kwtr ymi riymthtptl\
uwtYnhih ns Vilzpeytw\ Mznhi /,/.=' ~Eepgzpeynts tk Csszep Itxix yt Pes kwtr
Vtzynsi Vipiexix tk Viegytw Jkkpzisyx ktw ymi Tzwutxi tk JYepzeynsl Etrupnesgi
Znym pSELV Tewy 7.' Cuuishn[ N~' ViYnxnts /' Sgytfiw /=;; esh Vilzpeytw\
Mznhi /,//1' ~Jxynreynsl Cvzeyng Inxuiwxnts tk Jkkpzisyx kwtr Cggnhisyep esh
Vtzynsi Viegytw Vipiexix ktw ymi Tzwutxi tk Nrupirisynsl Cuuishn[ N~' ViYnxnts /'
Cuwnp /=;;,

Skk)Ynyi Itxi Eepgzpeynts Peszep
Yigynts 1-3
ViY, 1.
Teli 1= tk 3:

biwrtsy desoii Rzgpiew TtZiw Yyeynts



1-3,: IJJN_IPY APE IPaMTRPOIPYAN DRPYTRN CAVIV
"esrx,&

Nluylf TcfYcwxg Yvgcxpgrx "1,0,1&

Ykg vguylvgpgrx xkcx xkg cttvstvlcxg tsvxlsrw sh xklw w[wxgp cw lrflecxgf lr xkg
REDO dg ywgf' Ykgr wtgelhlgf' tvszlfgw cwwyvcreg xkcx xkg vgogcwgw sh vcflscexlzg
pcxgvlcow lr oluylf ghhoygrxw Yloo dg ngtx ~cw osY cw lw vgcwsrcdo[ ceklgzcdog,~ Yklw
wtgelhlecxlsr lptogpgrxw xkg vguylvgpgrxw sh oRDJT Scvx 7.,1:c crf xkg fgwlir
sdmgexlzg ilzgr lr Vgexlsr MNE sh AttgrflZ M xs /.DJT Scvx 7., Ykg wtgelhlgf
olplxw iszgvrlri xkg ywg sh cttvstvlcxg tsvxlsrw sh xkg oluylf vcfYcwxg xvgcxpgrx
w[wxgp Ygvg wtgelhlgf cw c wylxcdog hvcexlsr sh xkg fswg fgwlir sdmgexlzgw wgx hsvxk lr
Vgexlsr MNA sh AttgrflZ M' /.DJT Scvx 7.' hsv oluylf ghhoygrxw,

Lcwgsyw Ihhoygrxw= Eswg Tcxg "1,1,/&

Ykg wtgelhlgf olplxw cw fgxgvplrgf d[ xkg pgxksfsosi[ lr xkg REDO' vgwxvlex' cx coo
xlpgw' xkg esvvgwtsrflri icppc crf dgxc fswg vcxgw cdszg dcenivsyrf xs c pgpdgv
sh xkg tydole cx sv dg[srf xkg wlxg dsyrfcv[ xs "7..& pvgpo[gcv xs xkg xsxco dsf[ sv
xs "1'...& pvgp-[gcv xs xkg wnlr, Yklw lrwxcrxcrgsyw fswg vcxg olplx coosYw hsv
stgvcxlsrco hogZldlolx[ Ykgr shh rsvpco seeyvvgregw pc[ xgptsvcvlo[ lrevgcwg
icwgsyw ghhoygrx vgogcwg vcxgw hvsp xkg tocrx' Yklog wxloo tvszlflri esrxvsow xs grwyvg
xkcx olegrwgg pggxw xkg fswg sdmgexlzgw sh AttgrflZ M xs oRDJT7.,

Dsrxvso 1,1,/, d cows vgwxvlexw' cx coo xlpgw' esptcvcdog Ylxk xkg ogrixk sh xkg
wcptolri tgvlsfw sh Ycdog 3,;,0 xkg esvvgwtsrflri xk[vslf fswg vcxg cdszg
dcenivsyrf xs cr lrhcrx zlc xkg esY)plon)lrhcrx tcxkYc[ xs /7.. pvgp-[gcv hsv xkg
klikgwx lptcexgf esY,

Lcwgsyw Ihhoygrxw= Eswg hvsp Psdog Lcwgw "1,1,0&

Yklw Dsrxvso lw tvszlfgf xs lptogpgrx xkg vguylvgpgrxw sh Vgexlsrw MM,C' MMM,A' crf
Ma,A sh AttgrflZ M' oRDJT Scvx 7., Ykg Nlplxlri Dsrflxlsr hsv Rtgvcxlsr
lptogpgrxw xkg iylfgw wgx hsvxk lr Vgexlsr MNC sh AttgrflZ N Ykg vguylvgpgrxw
tvszlfg stgvcxlri hogZldlolx[ crf cx xkg wcpg xlpg lptogpgrx xkg iylfgw wgx hsvxk lr
Vgexlsr Ma,A sh AttgrflZ M xs cwwyvg xkcx xkg vgogcwgw sh vcflscexlzg pcxgvlco lr
icwgsyw ghhoygrxw Yloo dg ngtx ~cw osY cw lw vgcwsrcdo[ ceklgzcdog,~ Ykg
Vyvzgloocreg Tguylvgpgrxw lptogpgrx xkg vguylvgpgrxw lr Vgexlsr oMNA sh
AttgrflZ M' l,g,' xkcx esrhsvpcreg Ylxk xkg iylfgw sh AttgrflZ M dg wksYr d[
ecoeyocxlsrco tvsegfyvgw dcwgf sr psfgow crf fcxc wyek xkcx xkg cexyco gZtswyvg sh
cr[ pgpdgv sh xkg tydole xkvsyik cttvstvlcxg tcxkYc[w lw yrolngo[ xs dg
wydwxcrxlcoo[ yrfgvgwxlpcxgf, Ykg cttvstvlcxg fswg guycxlsrw cvg wtgelhlgf lr xkg
REDO hsv ecoeyocxlri xkg fswgw fyg xs xkg cexyco vgogcwgw sh vcflscexlzg rsdog icwgw
lr icwgsyw ghhoygrxw, Ykg REDO cows tvszlfgw hsv fgxgvplrlri xkg clv fswgw cx xkg
wlxg dsyrfcv[ dcwgf ytsr xkg klwxsvleco czgvcig cxpswtkgvle esrflxlsrw,

Rhh)Vlxg Eswg Dcoeyocxlsr Ocryco
Vgexlsr 1-3
Tgz, 1.
Scig 3. sh 3:

agvpsrx bcrngg Pyeogcv SsYgv Vxcxlsr
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"iwvZ,&

bol ly[gZpwvY Yxlipmplk pv Zol VJIS mwz igti[tgZpvn Zol kwYlY k[l Zw Zol giZ[gt
zltlgYl zgZlY wm zgkpwgiZp\l vwhtl ngYlY pv ngYlw[Y lmmt[lvZY ]lzl kl\ltwxlk mzwu Zol
ulZowkwtwn_ xzw\pklk pv _ln[tgZwz_ N[pkl /,/.A' ~Igti[tgZpwv wm Dvv[gt JwYlY Zw
Sgv mzwu _w[Zpvl _ltlgYlY wm _lgiZwz Lmmt[lvZY mwz Zol Y[zxwYl wm L\gt[gZpvn
Iwuxtpgvil ]pZo tVIM_ YgzZ 7.' Dxxlvkp^ O~' _l\pYpwv /' ViZwhlz /A;; gvk
_ln[tgZwz_ N[pkl /,///' ~SlZowkY mwz LYZpugZpvn DZuwYxolzpi bzgvYxwzZ gvk
JpYxlzYpwv wm NgYlw[Y Lmmt[lvZY pv _w[Zpvl _ltlgYlY mzwu RpnoZ)egZlz Iwwtlk
_lgiZwzY'~ _l\pYpwv /' P[t_ /A;;,

NgYlw[Y Lmmt[lvZYC JwYl mzwu Owkpvl)/1t' Owkpvl)/11' bzpZp[u' gvk _gkpwv[itpklY
pv YgzZpi[tgZl Mwzu "1,1,1&

bopY iwvZzwt pY xzw\pklk Zw puxtlulvZ Zol zly[pzlulvZY wm aliZpwv Ob,I'OOb,D' gvk
Od,DwmDxxlvkp^ O' tVIM_ YgzZ7., bol RpupZpvn IwvkpZpwv mwz VxlzgZpwv gzl Zol
n[pklY YlZ mwzZo pvaliZpwvOt,I wm Dxxlvkp^ O, bol zly[pzlulvZY xzw\pkl wxlzgZpvn
mtl^phptpZ_ gvk gZ Zol Ygul)Zpul puxtlulvZ Zol n[pklY YlZ mwzZo pv aliZpwv Od,D wm
Dxxlvkp^ O Zw gYY[zl ZogZ Zol zltlgYlY wm zgkpwgiZp\l ugZlzpgtY pv ngYlw[Y lmmt[lvZY
]ptt hl slxZ ~gY tw] gY pY zlgYwvght_ giopl\ghtl,~ bol a[z\lpttgvil _ly[pzlulvZY
puxtlulvZ Zol zly[pzlulvZY pv aliZpwv Ott,D wm Dxxlvkp^ O ZogZ iwvmwzugvil ]pZo
Zol n[pklY wm Dxxlvkp^ O hl Yow]v h_ igti[tgZpwvgt xzwilk[zlY hgYlk wv uwkltY gvk
kgZg Y[io ZogZ Zol giZ[gt l^xwY[zl wm g uluhlz wm Zol x[htpi Zozw[no gxxzwxzpgZl
xgZo]g_Y pY [vtpslt_ Zw hl Y[hYZgvZpgtt_ [vklzlYZpugZlk, bol ly[gZpwvY Yxlipmplk pv
Zol VJIS mwz igti[tgZpvn Zol kwYlY k[l Zw Zol giZ[gt zltlgYl zgZlY wm Zol Y[hrliZ
ugZlzpgtY ]lzl gtYw kl\ltwxlk [Ypvn Zol ulZowkwtwn_ xzw\pklk pv _ln[tgZwz_
N[pkl /,/.A' ~Igti[tgZpwv wm Dvv[gt JwYlY Zw Sgv mzwu _w[Zpvl _ltlgYlY wm
_lgiZwz Lmmt[lvZY mwz Zol Y[zxwYl wm L\gt[gZpvn Iwuxtpgvil ]pZo tVIM_ YgzZ 7.'
Dxxlvkp^ O'~ _l\pYpwv /' ViZwhlz /A;; gvk _ln[tgZwz_ N[pkl /,///' ~SlZowkY mwz
LYZpugZpvn DZuwYxolzpi bzgvYxwzZ gvk JpYxlzYpwv wm NgYlw[Y Lmmt[lvZY pv _w[Zpvl
_ltlgYlY mzwu RpnoZ)egZlz Iwwtlk _lgiZwzY'~ _l\pYpwv /' P[t_ /A;;, bolYl
ly[gZpwvY gtYw xzw\pkl mwz klZlzupvpvn Zol giZ[gt kwYlY hgYlk [xwv Zol opYZwzpigt
g\lzgnl gZuwYxolzpi iwvkpZpwvY, bol zltlgYl zgZl YxlipmpigZpwvY mwz Owkpvl /1/'
Owkpvl)/11' ZzpZp[u' gvk zgkpwv[itpklY pv xgzZpi[tgZl mwzu ]pZo ogtm)tp\lY nzlgZlz Zogv
= kg_Y gzl klxlvklvZ wv Zol l^pYZpvn zgkpwv[itpkl xgZo]g_Y Zw ugv' pv gzlgY gZ gvk
hl_wvk pZY YpZl hw[vkgz_, bol xgZo]g_Y ]opio ]lzl l^gupvlk pv Zol kl\ltwxulvZ
wm ZolYl YxlipmpigZpwvY ]lzlC /& pvkp\pk[gt pvogtgZpwv wm gpzhwzvl zgkpwv[itpklY' 0&
klxwYpZpwv wm zgkpwv[itpklY wvZw nzllv tlgm_ \lnlZgZpwv ]pZo Y[hYly[lvZ
iwvY[uxZpwv h_ ugv' 1& klxwYpZpwv wvZw nzgYY_ gzlgY ]olzl upts gvpugtY gvk ulgZ
xzwk[ipvn gvpugtY nzg`l ]pZo iwvY[uxZpwv wm Zol upts gvk ulgZ h_ ugv' gvk 3&
klxwYpZpwv wv Zol nzw[vk ]pZo Y[hYly[lvZ l^xwY[zl wm ugv,

Vmm)apZl JwYl Igti[tgZpwv Sgv[gt
aliZpwv 1-3
_l\, 1.
Ygnl 3/ wm 3:

dlzuwvZ fgvsll T[itlgz Yw]lz aZgZpwv
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"iwvZ,&

MgYlw[Y agk]gYZl czlgZulvZ "1,1,3&

col zly[pzlulvZ ZogZ Zol gxxzwxzpgZl xwzZpwvY wm Zol C[nulvZlk Ymm)MgY "CYM&
b_YZlu hl [Ylk ]olvl\lz Zol bPCJ pY pv wxlzgZpwv xzw\pklY zlgYwvghtl gYY[zgvil
ZogZ Zol zltlgYlY wm zgkpwgiZp\l ugZlzpgtY pv ngYlw[Y lmmt[lvZY ]ptt hl slxZ ~g tw] gY
pY zlgYwvght_ giopl\ghtl,~ copY YxlipmpigZpwv puxtlulvZY Zol zly[pzlulvZY wm
tYELa _gzZ 7.,1:g gvk Zol klYpnv whrliZp\lY wm Cxxlvkp^ O Zw tYELa _gzZ 7.,

elvZptgZpwv J^og[YZ czlgZulvZ "1,1,7&

col zly[pzlulvZ ZogZ Zol CYM D[ptkpvn gvk agk]gYZl D[ptkpvn NJ_C mptZlzY hl
[Ylk ]olv Yxlipmplk xzw\pklY zlgYwvghtl gYY[zgvil ZogZ Zol zltlgYl wm zgkpwgiZp\l
ugZlzpgtY pv ngYlw[Y lmmt[lvZY ]ptt hl slxZ ~gY tw] gY pY zlgYwvght_ giopl\ghtl,~
copY YxlipmpigZpwv puxtlulvZY Zol zly[pzlulvZY wm tYELa _gzZ 7.,1:g gvk Zol
klYpnv whrliZp\l wm Cxxlvkp^ O Zw /.ELa _gzZ 7., col zly[pzlulvZY nw\lzvpvn Zol
[Yl wm Zol gxxzwxzpgZl xwzZpwvY wm Zol ngYlw[Y zgk]gYZl mptZlz Y_YZluY ]lzl Yxlipmplk
h_ Zol VaE pv VdaJM).3;1 ' al\pYpwv 0 "P[t_ /A;A& gY g Y[pZghtl mzgiZpwv wm Zol
n[pkl YlZ mwzZo pv bliZpwvY OO,D gvk OO,E wm Cxxlvkp^ O' tYELa _gzZ 7.' mwz ngYlw[Y
lmmt[lvZY,

_zpugz_ EwvZgpvulvZ "TCaR ~ "1,1,:&

copY EwvZzwt xzw\pklY zlgYwvghtl gYY[zgvil ZogZ zltlgYlY mzwu iwvZgpvulvZ
x[znpvn-\lvZpvn wxlzgZpwvY ]ptt hl mptZlzlk Zozw[no Zol bZgvkh_ MgY czlgZulvZ
b_YZlu "bDMc& Yw ZogZ Zol gvv[gt kwYl tpupZY wm /.ELa _gzZ 0. mwz TluhlzY wm Zol
_[htpi pv gzlgY gZ gvk hl_wvk Zol bpZl Dw[vkgz_ ]ptt vwZ hl l^illklk, col kwYl
whrliZp\lY wm EwvZzwt 1,1,1 zlYZzpiZ x[znl-\lvZpvn wxlzgZpwvY ]olv Zol bZgvkh_ MgY
czlgZulvZ b_YZlu pY vwZ pv [Yl gvk np\lY zlgYwvghtl gYY[zgvil ZogZ gtt zltlgYlY mzwu
Zol xtgvZ ]ptt hl slxZ ~gY tw] gY pY zlgYwvght_ giopl\ghtl,~ col YxlipmpigZpwv
zly[pzlY Zol [Yl wm bDMc wvt_ ]olv Owkpvl)/1/' Owkpvl)/11 wz zgkpwv[i/pklY pv
xgzZpi[tgZl mwzu ]pZo ogtm)tp\lY nzlgZlz Zogv = kg_Y pv iwvZgpvulvZ l^illkY Zol tl\ltY
pv cghtl /' Ewt[uv 1' Zw Cxxlvkp^ D wm tYELa 0.,/../)0.,03./ Ypvil Zol mptZlz
Y_YZlu pY vwZ iwvYpklzlk lmmliZp\l pv zlk[ipvn vwhtl ngY zgkpwgiZp\pZ_ mzwu ngY
YZzlguY,

Ymm)bpZl IwYl Egti[tgZpwv Tgv[gt
bliZpwv 1-3
al\, 1.
_gnl 30 wm 3:

elzuwvZ fgvsll V[itlgz _w]lz bZgZpwv
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&gutz-'

ami Yyi uk zmi M_" vYxli eth Zitz kru[ vezm nyureznut ZerZiy AD,;A &0:,0=,;A')
AD,;C &0:,0=,;C') AT,_ &0:,0=,_') AD,rT &0:,0=,0/' mey fiit xiyzxngzih zu =/
muYxy vix ]iex- Suxser vretz uvixeznuty &uzmix zmet ntixzntl eth hi,ntixzntl' [nrr
meZi AD,_ eth AD,rT gruyih eth tnzxulit [nrr fi yYvvrnih zu zmi hx][irr Zne zmi 0"
tnzxulit sepiYv yYvvr]- ami hnkkixitzner vxiyyYxi sentzentih fiz[iit zmi hx][irr
eth zuxYy [nrr erru[ zmi tnzxulit zu "fYffri uZix" ntzu zmi yYvvxiyynut gmesfix-
A tuxserr] uvit AD,:C &1"' erru[y kux Zitzntl- A tuxserr] gruyih AD,:A &1"' ny
vixnuhngerr] uvitih kux vixkuxsetgi uk yYxZinrretgiy yYgm ey sutzmr] zuxYy zu
hx][irr ZegYYs fxiepix ziyzy- VxugihYxerr]) [mit AD,:A ny uvit) AD,: eth AD,;
exi gruyih zu vxiZitz uZixvxiyyYxn^eznut uk zmi _CLa y]yzis ux zmi xiegzux fYnrhntl
hYgz[uxp) ymuYrh e PTDA uggYx- Jux zmny eth ynsnrex eter]yiy vixkuxsih) e
yvYxnuYy uvitntl uk AD,: ux AD,; &uti uk zmi gruyih gutzentsitz nyureznut ZerZiy'
ny tuz eyyYsih,ey e kenrYxi- ynsYrzetiuYy [nzm e vuyzYrezih PTDA- Ater]yiy
h~rrrutyzxezi zmez kux tuttePvretzuv~xeznut y]yzis ernltsitzy) ntgrYhntl
yYxZinrretgiy yYgm ey zmuyi hiygxnfih efuZi) zmez _CLa ntzilxnz] [uYrh fi
sentzentih nk e PTDA[eyvuyzYrezih- amixikuxi) hYxntl tuxser vretz uvixeznuty)
zmi =/ muYx grugp huiy tuzevvr]- Agguxhntlr]) uvitntl uk zmi M_ ntgm ezsuyvmixng
gutzxur nyureznut ZerZiy AD,; A) AD,;C) AD,_ eth AD,r / [nrr fi rnsnzih zu
=/ muYxy vix gerithex ]iex &i\givz kux vixkuxsetgi uk zmi yYfoigz ZerZi yzxupi znsi
yYxZinrretgiy , nt [mngm geyi zmi evvxuvxnezi guxxiyvuthntl ZerZiy exi gruyih zu
vxuzigz iwYnvsitz ymuYrh e PTDA uggYx'- amny xiyzxngznut [nrr evvr] [mitiZix
vxnsex] gutzentsitz ntzilxnz] ny xiwYnxih- ami =/ muYx grugp [nrr evvr] et]znsi
vYxli eth Zitz iZurYznuty get tuz eyyYxi zmi ntzilxnz] uk zmi _CLa zxenty ux xirezih
iwYnvsitz-

_zies Niz Anx Ioigzux &_NAC' &1-1-;'

Yiyzxngzntl zmi lxuyy xehnuegznZnz] xirieyi xezi uk leyiy kxus zmi sent guthityix
_NAI vxuZnhiy xieyutefri eyyYxetgi zmez zmi zuzer fuh] i\vuyYxi zu et nthnZnhYer ez
zmi i\grYynut exie fuYthex] [nrr tuz i\giih e yserr kxegznut uk zmi rnsnzy uk rTDJY
Vexz 0// nt zmi iZit zmny ikkrYitz nt ntehZixzitzr] hnygmexlih hnxigzr] zu zmi
itZnxutsitz [nzmuYz zxiezsitz- amny yvignkngeznut nsvrisitzy zmi xiwYnxisitzy uk
Litixer Eiynlt Dxnzixne :/ eth :3 uk Avvithn\ A zu rTDJY Vexz 7/- &amny feyny ny
e hYvrngezi uk zmez kux vretz aigmtnger _vignkngeznut 1-_-O-'

Tkk,_nzi Euyi DergYreznut RetYer
_igznut 1.3
YiZ- 1/
Veli 31 uk 3:
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~bonu)"

Sou_l Cotd ~1-AEP.:-" ~0)1)."

Sght Aonusol ht psowhcdc uo mddu ugd cotd lhmhu_uhont oe 1-AEP O_su .:- uo
Ldmadst oe ugd Ovalhb hn _sd_t _u _nc adzonc ugd Rhud =ovnc_sz) Sgd tpdbhehb_uhon
sdrvhsdt ugd psdp_s_uhon _nc tvamhuu_l oe _ Rpdbhehb Pdposu xgdndwds ugd b_lbvl_udc
cotdt esom pl_nu s_cho_buhwd deelvdnut dybddc uxhbd ugd cdthfn oaidbuhwd cotdt oe
;ppdnchy I) Eos thudt bonu_hnhnf vp uo 1 sd_buost& hu ht ghfglz vnlhkdlz ug_u ugd
sdtvlu_nu cotd uo _ Ldmads oe ugd Ovalhb xhll dybddc ugd cotd lhmhut oe 1-AEP
O_su .:- he ugd hnchwhcv_l sd_buost sdm_hn xhughn ugd sdposuhnf sdrvhsdmdnu ldwdl)
Sgd Rpdbh_l Pdposu xhll cdtbshad _ bovstd oe _buhon ug_u tgovlc sdtvlu hn ugd
lhmhu_uhon oe ugd _nnv_l cotd uo _ Ldmads oe ugd Ovalhb uo xhughn ugd 1-AEP
O_su .:- lhmhut) Eos ugd pvspotdt oe ugd Rpdbh_l Pdposu& hu m_z ad _ttvmdc ug_u ugd
cotd bommhumdnu uo ugd Ldmads oe ugd Ovalhb ht dtuhm_udc uo dybddc ugd
sdrvhsdmdnut oe 1-AEP O_su .:-& ugd Rpdbh_l Pdposu xhug _ sdrvdtu eos _ w_sh_nbd
~psowhcdc ugd sdld_td bonchuhont sdtvluhnf hn whol_uhon oe 1-AEP O_su .:- g_wd nou
_lsd_cz addn bossdbudc"& hn _bbosc_nbd xhug ugd psowhthont oe 1-AEP O_su .:-)..
_nc lNAEP O_su /-)//-0~_"~1"& ht bonthcdsdc uo ad _ uhmdlz sdrvdtu _nc evlehllt ugd
sdrvhsdmdnut oe 1-AEP O_su .:- vnuhl MPA tu_ee _buhon ht bompldudc) Sgd w_sh_nbd
onlz sdl_udt uo ugd lhmhut oe 1-AEP O_su .:-& _nc codt nou _pplz hn _nz x_z uo ugd
ougds sdrvhsdmdnut eos cotd lhmhu_uhon oe .-AEP O_su /-) ;n hnchwhcv_l ht nou
bonthcdsdc _ Ldmads oe ugd Ovalhb cvshnf _nz pdshoc hn xghbg gd,tgd ht dnf_fdc hn
b_sszhnf ovu _nz opds_uhon ug_u tvaidbut ugdm uo obbvp_uhon_l dypotvsdt) Eos
hnchwhcv_lt hn bonusolldc _sd_t xgo _sd bonthcdsdc Ldmadst oe ugd Ovalhb pds
lNAEP/-& ugd cotd lhmhut oe lNAEP/-).0- . _pplz thnbd ugd lhbdntdd g_t ugd
_vugoshuz uo bonusol _nc lhmhu _bbdtt uo ugdtd _sd_t)

P_cholofhb_l Dnwhsonmdnu_l Lonhuoshnf Osofs_m ~0)3)."

Sgd s_cholofhb_l monhuoshnf psofs_m sdrvhsdc az ught Aonusol psowhcdt
md_tvsdmdnut oe s_ch_uhon _nc oe s_cho_buhwd m_udsh_lt hn ugotd dypotvsd p_ugx_zt
_nc eos ugotd s_chonvblhcdt xghbg ld_c uo ugd ghfgdtu poudnuh_l s_ch_uhon dypotvsdt
oe mdmads~t" oe ugd pvalhb sdtvluhnf esom ugd tu_uhon opds_uhon) Sght monhuoshnf
psofs_m hmpldmdnut Rdbuhon IV)=)/ oe ;ppdnchy I uo .- AEP O_su 3- _nc ugdsdaz
tvppldmdnut ugd s_cholofhb_l deelvdnu monhuoshnf psofs_m az wdshezhnf ug_u ugd
md_tvs_ald bonbdnus_uhont oe s_cho_buhwd m_udsh_lt _nc ldwdlt oe s_ch_uhon _sd nou
ghfgds ug_n dypdbudc on ugd a_tht oe ugd deelvdnu md_tvsdmdnut _nc mocdlhnf oe ugd
dnwhsonmdnu_l dypotvsd p_ugx_zt)

Nee'Rhud Cotd A_lbvl_uhon L_nv_l
Rdbuhon 0,1
Pdw) 0-
O_fd 11 oe 17
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~dpov)"

Vfo Yfbtu pg rmbov prftbvkpo& kodmwekoh vif Yfbtu rtkpt vp vif knrmfnfovbvkpo pg vif
=whnfovfe Pgg'Jbu TYuvfn& ibxf bnrmY efnpouvtbvfe xkb tpwvkof fggmwfov boe
foxktponfovbm tfrptvu vibv rmbov fggmwfov nfbuwtfnfovu boe npefmkoh pg
foxktponfovbm rbviybYu btf befswbvfmY dpouftxbvkxf) Lo bmm dbufu& foxktponfovbm
ubnrmf tfuwmvu ibxf cffo vyp vp vitff pteftu pg nbhokvwef mfuu vibo fzrfdvfe cY vif
npefm fnrmpYfe& viftfcY tfrtfufovkoh unbmm rftdfovbhfu pg vif =M=S= boe
foxktponfovbm tfrptvkoh mfxfmu) Viku tbekpmphkdbm foxktponfovbm npokvptkoh
rtphtbn ibu viftfgptf cffo npekgkfe bu rtpxkefe gpt cY SfhwmbvptY Jwkef 1).
~C)/)c"& Sfxkukpo .& =rtkm .;:3) Dwf vp vif mbthf mpdbm rprwmbvkpo pg dpyu boe vif
tfbeY bxbkmbckmkvY pg nkml ubnrmfu& gppe rtpewdv ubnrmkoh ibu cffo fmknkobvfe gtpn
vif rtphtbn ko mkfw pg nkml ubnrmkoh) Tkodf nkmlkoh dpyu ko vif btfb urfoe xftY
mkvvmf vknf po rbuvwtf& ukmbhf boe htbuu ubnrmkoh ibxf cffo kouvkvwvfe bu bo koekdbvpt
pg tbekpowdmkef efrpukvkpo)

Vif efvfdvkpo dbrbckmkvkfu tfswktfe cY Vbcmf 1)3). btf dpoukeftfe prvknwn gpt
tpwvkof foxktponfovbm nfbuwtfnfovu ko koewuvtkbm mbcptbvptkfu) Lv uipwme cf
tfdphokZfe vibv vif MMD ku efgkofe bu b cfgptf'vif'gbdv mknkv tfrtfufovkoh vif
dbrbckmkvY pg b nfbuwtfnfov uYuvfn boe opv bu bo bgvft'vif'gbdv mknkv gpt b rbtvkdwmbt
nfbuwtfnfov) Viku epfu opv rtfdmwef vif dbmdwmbvkpo pg bo bgvft'vif'gbdv MMD gpt b
rbtvkdwmbt nfbuwtfnfov cbufe wrpo vif bdvwbm rbtbnfvftu gpt vif ubnrmf ko swfuvkpo)

Mboe Yuf Cfouwu ~0)3)/"

Viku Cpovtpm ku rtpxkefe vp fouwtf vibv dibohfu ko vif wuf pg btfbu bv boe cfYpoe vif
ukvf cpwoebtkfu btf kefovkgkfe boe vibv npekgkdbvkpou vp vif npokvptkoh rtphtbn btf
nbef kg tfswktfe cY vif tfuwmvu pg viku dfouwu) Viku dfouwu ubvkugkfu vif tfswktfnfovu
pg Tfdvkpo L_)A)0 pg =rrfoekz L vp .- CIS Rbtv 3-) Vif tfswktfnfov pg b hbtefo
dfouwu ibu cffo fmknkobvfe bmpoh ykvi vif gppe rtpewdv npokvptkoh tfswktfnfov ewf
vp vif uwcuvbovkbm boe ykefurtfbe pddwttfodf pg ebktY gbtnkoh ko vif uwttpwoekoh
btfb yikdi epnkobvfu vif gppe wrvblf rbviybY)

Vif beekvkpo pg ofy ubnrmkoh mpdbvkpou vp Cpovtpm 0)3).& cbufe po vif mboe wuf
dfouwu& ku mknkvfe vp vipuf mpdbvkpou yikdi Ykfme b dbmdwmbvfe epuf pt epuf
dpnnkvnfov htfbvft vibo /- rftdfov pg vif dbmdwmbvfe epuf pt epuf dpnnkvnfov bv
boY mpdbvkpo dwttfovmY cfkoh ubnrmfe) Viku fmknkobvfu vif woofdfuubtY dibohkoh pg
vif foxktponfovbm tbekbvkpo npokvptkoh rtphtbn gpt ofy mpdbvkpou yikdi& ykviko vif
bddwtbdY pg vif dbmdwmbvkpo& dpovtkcwvfu fuufovkbmmY vif ubnf vp vif epuf pt epuf
dpnnkvnfov bu vif mpdbvkpo bmtfbeY ubnrmfe) Vif uwcuvkvwvkpo pg b ofy ubnrmkoh
rpkov gpt pof bmtfbeY ubnrmfe yifo vif dbmdwmbvfe ekggftfodf ko epuf ku mfuu vibo
/- rftdfov& ypwme opv cf fzrfdvfe vp tfuwmv ko b ukhokgkdbov kodtfbuf ko vif bckmkvY vp
efvfdv rmbov fggmwfov tfmbvfe owdmkefu)

Pgg'Tkvf Dpuf Cbmdwmbvkpo Nbowbm
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5.0 METHOD TO CALCULATE OFF-SITE LIQUID CONCENTRATIONS 

Chapter 5 contains the basis for plant procedures that the plant operator requires to meet 
ODCM Control 3.2.1 which limits the total fraction of combined effluent concentration in liquid 
pathways, excIuding noble gases, denoted here as, F F ~  at the point of discharge at any time (see 

Figure 9-1). Ff"" is limited to less than or equal to ten, Le., 

The total concentration of all dissolved and entrained noble gases at the point of 
discharge from all station sources, denoted CING, is limited to 2E-04 pCi/ml, Le., 

c y  12E - 04 pCi /ml. 

Evaluation of ~y and crG is required concurrent with the sampling and analysis 

program in Control Table 4.2.1. 

5.1 Method to Determine FfNG and CyG 

Determine the total fraction of combined effluent concentrations at the point of discharge 
in liquid pathways (excluding noble gases), denoted F Y I  and determine the total concentration 

at the point of discharge of all dissolved and entrained noble gases in liquid pathways from all 
station sources, denoted CING, as follows: 

and: 
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cf”“ = cFG 1 2 E - 0 4  
i 

where: 

pENG = Total sum of the fractions of each radionuclide concentration in liquid 

effluents (excluding noble gases) at the point of discharge to an 
unrestricted area, divided by each rahonuclide’s ECL value. 

I 

cpi = Concentration at point of discharge to an unrestricted area of radionuclide 

“i”, except for dssolved and entrained noble gases, from any tank or other 
significant source, p, from which a discharge may be made (including the 
floor drain sample tank, the waste sample tanks, the detergent waste tank 
and any other significant source from which a discharge can be made) 
(pCi/ml). This concentration can be calculated from: Cpi = CTKI x 
FTK/~DIL + FTK) where: CTKI equals the concentration of radionuclide i in 
the tank to be discharged (pCi/ml); FDL is equal to the dilution flow 
provided by the liquid radioactive waste ddution pumps (20,000 gpm); FTK 
equals the liquid waste discharge pump flow rate which regulates the rate 
at which liquid horn a waste collection tank is discharged (gpm). 

ECL, = Annual average effluent concentration limits of radlonuclide Y’, except 
for &solved and entrained noble gases, from 1OCFR20.1001-20.2402, 
Appendix B, Table 2, Column 2 (pCi/ml). 

I 

CY = Total concentration at point of discharge to an unrestricted area of all 

dissolved and entrained noble gases in liquid pathways from all station 
sources (pCi/mlj. 

cFG = Concentration at point of discharge to an unrestricted area of dissolved and 

entrained noble gas “i” in liquid pathways from all station sources 
(pCi/ml). 
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5.2 Method to Determine Radionuclide Concentration for Each Liquid 
Effluent Pathway 

5.2.1 Sample Tanks Pathways 

Cpi is determined for each radionuclide above LLD from the activity in a representative 
grab sample of any of the sample tanks and the predicted flow at the point of discharge to an 
unrestricted area. 

Most periodic batch releases are made from the two 10,000-gallon capacity waste sample 
tanks. These tanks serve to hold all the high purity liquid wastes after they have been filtered 
through the waste collector and processed by ion exchange in the fuel pool and waste 
demineralizers. Other periodic batch releases may also come from the detergent waste tank or 
the floor drain sample tank. 

The tanks are sampled from the radwaste sample sink and the contents analyzed for water 
quality and radioactivity. If the sample meets all the high purity requirements, the contents of the 
tank may be re-used in the nuclear system. If the sample does not meet all the high purity 
requirements, the contents are recycled through the radwaste system or discharged. 

Prior to discharge each sample tank is analyzed for tntium, dissolved noble gases and 
dissolved and suspended gamma emitters. 

5.2.2 Service Water Pathway 

The service water pathway shown on Figure 9-1, flows from the intake structure through 
the heat exchangers and the discharge structure. Under normal operating conditions, the water in 
this line is not radioactive. For this reason, the service water line is not sampled routinely but it 
is continuously monitored with the service water discharge monitor (No. 17/351). 

The alarm setpoint on the service water discharge monitor is set at a level which is three 
times the background of the instrument. The service water is sampled if the monitor is out of 
service or if the alann sounds. 
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. .  

Under expected or anticipated operating conditions, the concentration at any time of 

I area will not exceed ten times the effluent concentration values of lOCFR20.1001-20.2402, 
radionuclides at the point of discharge from the service water effluent pathway to an unrestricted 

Appenchx B, Table 2, Column 2, 

5.2.3 Circulating Water Pathway 

The circulating water pathway shown on Figure 9-1, flows from the intake structure 
through the condenser and the discharge structure. Under normal operating conditions, the water 
in this line is not radioactive. For this reason, the circulating water line is not sampled routinely 
but it is monitored continuously by the discharge process monitor {No. 17/359) located in the 
discharge structure. 

The alarm setpoint on the discharge process monitor is set at a level which is three times 
the background of the instrument. The circulating water is sampled if the monitor is out of 
service or if the aIarm sounds. 

Under normal operating conditions, the average concentration of radionuclides at the 
point of discharge from the circulating water pathway to an unrestricted area will not exceed the 

I annual effluent concentration limits in 1OCFR20.1001-20.2402, Appendlx B, Table 2, Column 2. 
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Emevzix ; vxuZnhiy zmi feyny kux vretz vxugihYxiy xiwYnxih zu siiz zmi 0/ELY:/)
Dvvithn\ O) DPDYD huyi ufoigznZiy) eth zmi 7/ELY 0C/ zuzer huyi rnsnzy zu sisfixy
uk zmi vYfrng nt Ytxiyzxngzih exiey) ey yzezih nt zmi Yehnurulnger JkkrYitz Eutzxury
&nsvrisitzntl zmi xiwYnxisitzy uk aigmtnger _vignkngeznut ;-=-I'- D ynsvri)
gutyixZeznZi sizmuh &gerrih Rizmuh O' ny rnyzih nt aefriy 0-0-1 zu 0-0-= kux iegm uk zmi
Eutzxur xiwYnxisitzy- Jegm uk zmi Rizmuh O iwYeznuty ny vxiyitzih) erutl [nzm zminx
feyiy nt _igznuty ;-1 zmxuYlm ;-C eth _igznut ;-00- Ot ehhnznut) xi_kixitgi ny vxuZnhih
zu suxi yuvmnyzngezih fYz yznrr gutyixZeznZi sizmuhy &gerrih Rizmuh OO' kux Yyi [mit
suxi eggYxezi xiyYrzy exi tiihih- amny gmevzix vxuZnhiy zmi sizmuhy) heze) eth
xikixitgi sezixner [nzm [mngm zmi uvixezux get gergYrezi zmi tiihih huyiy eth huyi
xeziy- _izvuntz sizmuhy kux ikkrYitz sutnzux erexsy exi hiygxnfih nt Emevzix A-

Iisutyzxeznut uk gusvrnetgi [nzm zmi huyi rnsnzy uk 7/ELY 0C/ ny gutynhixih zu
fi e hisutyzxeznut uk gusvrnetgi [nzm zmi /-0 xis rnsnz uk rTELY1/-03/0&e'&r' kux
sisfixy uk zmi vYfrng nt Ytxiyzxngzih exiey &Yikixitgi :; LY133=7) 3xh gurYst'-

;-0 OtzxuhYgzux] Eutgivzy

ami Yehnurulnger JkkrYitz Eutzxury Vxulxes &aigmtnger _vignkngeznuty ;-=-I'
inzmix rnsnz huyi ux huyi xezi- ami zixs ~Iuyi~ kux ntliyzih ux ntmerih xehnuegznZnz]
siety zmi huyi gussnzsitz) sieyYxih nt sxis) [mngm xiyYrzy kxus zmi i\vuyYxi zu
xehnuegznZi sezixnery zmez) figeYyi uk Yvzepi eth hivuynznut nt zmi fuh]) [nrr gutzntYi
zu i\vuyi zmi fuh] zu xehneznut kux yusi vixnuh uk znsi ekzix zmi yuYxgi uk xehnuegznZnz]
ny yzuvvih- ami znsi kxesi uZix [mngm zmi huyi gussnzsitz ny iZerYezih ny :/ ]iexy-
ami vmxeyiy ~ettYer Iuyi~ ux ~Iuyi nt uti ]iex~ zmit xikixy zu zmi knkz],]iex huyi
gussnzsitz kxus uti ]iex"y [uxzm uk xirieyiy- ~Iuyi nt e wYexzix~ ynsnrexr] siety e
knkz],]iex huyi gussnzsitz kxus uti wYexzix"y xirieyiy- ami zixs ~Iuyi)~ [nzm xiyvigz
zu i\zixter i\vuyYxiy) yYgm ey zu tufri ley gruYhy) xikix utr] zu zmi huyiy xiginZih
hYxntl zmi egzYer znsi vixnuh uk i\vuyYxi zu zmi xehnuegznZnz] xirieyih kxus zmi vretz-
Ttgi zmi yuYxgi uk zmi xehnuegznZnz] ny xisuZih) zmixi ny tu rutlix et] ehhnznuter
eggYsYreznut zu zmi huyi gussnzsitz-

MeyiuYy ikkrYitzy kxus zmi vretz exi eryu gutzxurrih yYgm zmez zmi se\nsYs
~huyi xeziy~ ez zmi ynzi fuYthex] ez et] znsi exi rnsnzih zu :// sxis.]iex- amny
ntyzetzetiuYy huyi xezi rnsnz erru[y kux uvixeznuter kri\nfnrnz] [mit ukk tuxser
uggYxxitgiy se] zisvuxexnr] ntgxieyi leyiuYy ikkrYitz xirieyi xeziy kxus zmi vretz)
[mnri yznrr vxuZnhntl gutzxury zu ityYxi zmez rngityiiy siiz zmi huyi ufoigznZiy uk
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Mw vkrxnf cnvr dg prwgf wkcw c frvg ucwg fxg wr prdng icvgv wkcw gYeggfv hru c
vkruw wlog sgulrf 'ngvv wkcp rpg krxu lp fxucwlrp) wkg gtxlycngpw :// ougonZgcu frvg
ucwg nlolw vwcwgf lp Erpwurn 3.3.0.c, frgv prw pgegvvculnZ, dZ lwvgnh, erpvwlwxwg c Nlegpvgg
Jygpw Vgsruw 'NJV) xpfgu MRELV Scuw :/.=3 xpngvv lw lv fgwguolpgf wkcw wkg clu
erpegpwucwlrp rh ucflrcewlyg ghhnxgpwv lp xpugvwulewgf cugcv kcv cnvr gYeggfgf 1/ wlogv
cssnlecdng erpegpwucwlrp nlolwv vsgelhlgf lp CssgpflY D wr 1/.0//0 - 1/.17/1, _cdng 1,
Ernxop 0 'hrxu-krxu prwlhlecwlrp sgu 0/ELV:/.=1, cpf 3/-fcZ NJV sgu MRELV:/.=3).

_kg txcpwlwlgv I cpf Vcug lpwurfxegf wr surylfg ecnexncdng txcpwlwlgv, ugncwgf wr
rhh-vlwg frvg, ru frvg ucwg zklek fgorpvwucwgv erosnlcpeg zlwk wkg ghhnxgpw erpwurnv.

_kg frvg I lv wkg txcpwlwZ ecnexncwgf dZ wkg Ekcswgu ; frvg gtxcwlrpv. _kg I
ecnexncwgf dZ ~Ogwkrf M~ gtxcwlrpv lv prw pgegvvculnZ wkg cewxcn frvg ugeglygf dZ c ugcn
lpflylfxcn dxw xvxcnnZ surylfgv cp xssgu drxpf hru c ilygp ugngcvg dgecxvg rh wkg
erpvguycwlyg ocuilp dxlnw lpwr wkg frvg hcewruv cpf wkg vgngewlrp cpf fghlplwlrp rh
eulwlecn ugegswruv. _kg ucflrlvrwrsg vsgelhle frvg hcewruv lp gcek ~Ogwkrf M~ frvg
gtxcwlrp ugsugvgpw wkg iugcwgvw frvg wr cpZ ruicp rh cpZ cig iurxs ceerxpwlpi hru
gYlvwlpi ru srwgpwlcn scwkzcZv rh gYsrvxug. _kg eulwlecn ugegswru cvvxogf dZ ~Ogwkrf
M~ gtxcwlrpv lv wZslecnnZ c kZsrwkgwlecn lpflylfxcn zkrvg dgkcylru - lp wguov rh nrecwlrp
cpf lpwcmg - ugvxnwv lp c frvg zklek lv gYsgewgf wr dg klikgu wkcp cpZ ugcn lpflylfxcn.
_kg Ogwkrf M gtxcwlrpv gosnrZ hlyg-Zgcu klvwrulecn cygucig cworvskgule flvsguvlrp
hcewruv wr fghlpg ugegswruv rh ocYloxo loscew. Ogwkrf MM cnnrzv hru c orug gYcew frvg
ecnexncwlrp hru ugcn lpflylfxcnv, lh pgegvvcuZ, dZ erpvlfgulpi rpnZ gYlvwlpi scwkzcZv rh
gYsrvxug, ru cewxcn erpexuugpw ogwgrurnriZ zlwk wkg ugerufgf ugngcvg. OcYloxo
ugegswru frvgv fgwguolpgf xvlpi txcuwgunZ ogwgrurnriZ ocZ dg iugcwgu wkcp frvgv
ecnexncwgf zlwk Ogwkrf M fxg wr vkruw wlog sgulrf yculcdlnlwZ rh ogwgrurnrilecn
erpflwlrpv huro wkg nrpi-wguo cygucig. TxcuwgunZ cygucig flvsguvlrp ycnxgv hru
ocYloxo ugegswruv kcyg dggp rdvguygf wr flhhgu huro hlyg-Zgcu cygucig ycnxgv dZ cv
oxek cv :7".

Vlv wkg txcpwlwZ ecnexncwgf lp wkg Ekcswgu ; frvg ucwg gtxcwlrpv. Mw lv ecnexncwgf
xvlpi wkg sncpw&v ghhnxgpw orplwrulpi vZvwgo ugcflpi cpf cp cppxcn cygucig ru nrpi-wguo
cworvskgule flvsguvlrp hcewru. Ilvsguvlrp hcewruv dcvgf rp cewxcn erpexuugpw
ogwgrurnriZ fxulpi ghhnxgpw ugngcvgv ecp cnvr dg xvgf ylc Ogwkrf MM, lh pgegvvcuZ, wr
fgorpvwucwg erosnlcpeg zlwk rhh-vlwg frvg ucwg nlolwv.

Jcek rh wkg ogwkrfv wr ecnexncwg frvg ru frvg ucwg cug sugvgpwgf lp vgscucwg
vgewlrpv rh Ekcswgu ;, cpf cug vxoocul[gf lp _cdngv 0.0.0 wr 0.0.=. Jcek ogwkrf kcv
wzr ngygnv rh erosngYlwZ cpf cug ecnngf Ogwkrf M cpf Ogwkrf MM. Ogwkrf M lv wkg
vlosngvwA igpgucnnZ c nlpgcu gtxcwlrp. Ogwkrf MM lv c orug fgwclngf cpcnZvlv zklek
cnnrzv hru xvg rh vlwg-vsgelhle hcewruv cpf yculcdng scucogwguv wr dg vgngewgf wr dgvw hlw
wkg cewxcn ugngcvg erpflwlrpv, zlwklp wkg drxpfv rh wkg ixlfcpeg surylfgf.

Rhh-Ylwg Irvg Ecnexncwlrp Ocpxcn
Ygewlrp ;
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Tif rmbov ibu cpvi fmfxbvfe boe htpwoe mfxfm hbufpwu tfmfbuf rpkovu; vif nbko
xfov uvbdl &fmfxbvfe tfmfbuf') boe vif Nptvi _btfipwuf ybuvf pkm cwtoft &htpwoe mfxfm
tfmfbuf'- Tiftfgptf) vpvbm epuf dbmdwmbvkpou gpt ulko) yipmf cpeY) boe vif dtkvkdbm pthbo
gtpn hbufpwu tfmfbufu ykmm cf vif uwn pg vif fmfxbvfe boe htpwoe mfxfm epufu-
=rrfoekz D rtpxkefu bo buufuunfov pg vif uwtxfkmmbodf offeu gpt ybuvf pkm vp fouwtf
vibv pgg,ukvf epufu gtpn kvu kodkoftbvkpo ku nbkovbkofe ykviko vif =L=R= mknkvu pg vif
fggmwfov Cpovtpmu-

:-0 Mfvipe vp Cbmdwmbvf vif Tpvbm ApeY Dpuf gtpn Lkswke Rfmfbufu

Eggmwfov Cpovtpm 1-0-0 mknkvu vif vpvbm cpeY epuf dpnnkvnfov vp b Mfncft pg
vif Pwcmkd gtpn tbekpbdvkxf nbvftkbm ko mkswke fggmwfovu vp /-7 ntfn rft swbtvft boe
1 ntfn rft Yfbt- Cpovtpm 1-0-1 tfswktfu mkswke tbeybuvf vtfbvnfov yifo vif vpvbm cpeY
epuf fuvknbvf fzdffeu .-.: ntfn ko boY npovi- Cpovtpm 1-3-/ mknkvu vif vpvbm cpeY epuf
dpowokvnfovJ&JboYtfbm "nfncft,pg vif rwcmkd gtpn bmm uvbvkpo upwtdfu &kodmwekoh
mkswkeu'vOkt~kmmmgfmmmkobYfbt-Dpuf fxbmwbvkpo ku tfswktfe bv mfbuv podf rft npovi- Ig
vifmkshketbe"abuvfvtfbvnfovuYuvfn ku opv cfkoh wufe) epuf fxbmwbvkpo ku tfswktfe
cfgptf fbdi tfmfbuf-

Vuf Mfvipe ~gktuv vp dbmdwmbvf vif nbzknwn vpvbm cpeY epuf gtpn b mkswke
tfmfbuf vp vif Cpoofdvkdwv Rkxft bu kv ku uknrmft vp fzfdwvf boe nptf dpouftxbvkxf vibo
Mfvipe II-

Vuf Mfvipe II kg b nptf bddwtbvf dbmdwmbvkpo pg vpvbm cpeY epuf ku offefe &k-f-)
Mfvipe I koekdbvfu vif epuf ku htfbvft vibo vif mknkv') pt kg Mfvipe I dboopv cf brrmkfe-

Ig vif tbeybuvf uYuvfn ku opv prftbvkoh) vif vpvbm cpeY epuf nwuv cf fuvknbvfe
rtkpt vp b tfmfbuf &Cpovtpm 1-0-1'- Tp fxbmwbvf vif vpvbm cpeY epuf) wuf Eswbvkpo :-/ vp
fuvknbvf vif epuf gtpn vif rmboofe tfmfbuf boe bee viku vp vif vpvbm cpeY epuf
bddwnwmbvfe gtpn rtkpt tfmfbufu ewtkoh vif npovi-
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_lh msfwhrhsy ms ytydp etg\ gtxh iwtr d pmvzmg whphdxh mxA

';-0)
Jpe C / ~! JMO mye

!

'rwhr) 'Im) 'rw~mr )

ZlhwhA

JMOmye C Ymyh-xuhfmimf ytydp etg\ gtxh idfytw~ad;aM,J! itw d pmvzmg whphdxh. Yhh
_deph 0.0.00.

~! C _tydp dfymYmy\ 'Im) whphdxhg itw wdgmtszfpmgh "m." 'Mtw xywtsymzrx dsg
Mh ::, zxh ylh rtxy whfhsy rhdxzwhrhsy dYdmpdeph.)

Lvzdymts ;-0 fds eh duupmhg zsghw ylh itpptZmsk ftsgmymtsx 'tylhwZmxh, nzxymi\ Phyltg N
tw ftsxmghw Phyltg NN)A

0. Rtwrdp tuhwdymtsx 'sty hrhwkhsf\ hYhsy),

1. Omvzmg whphdxhx Zhwh yt ylh Itsshfymfzy VmYhw, dsg

3. Ds\ ftsymsztzx tw edyfl whphdxh tYhw ds\ ymrh uhwmtg.

;.1.1 Edxmx itw Phyltg D

_lmx xhfymts xhwYhx ylwhh uzwutxhxA '0) yt gtfzrhsy yldy Phyltg N ftrupmhx
Zmyl duuwtuwmdyh RVI whkzpdymtsx, '1) yt uwtYmgh edfokwtzsg dsg ywdmsmsk msitwrdymts
yt Phyltg N zxhwx, dsg '3) yt uwtYmgh ds msywtgzfytw\ zxhw&x kzmgh yt PhyltgDDC

Phyltg N rd\ eh zxhg yt xltZ yldy ylh hiipzhsy Itsywtpx Zlmfl pmrmy tii-xmyh
ytydp etg\ gtxh iwtr pmvzmgx '3.1.1 dsg 3.1.3) ldYh ehhs rhy itw whphdxhx tYhw ylh
duuwtuwmdyh uhwmtgx. Itsywtp 3.1.1 mx edxhg ts ylh DODVD ghxmks tenhfymYhx ms
pSIMV:/, Duuhsgm[ N Yzexhfymts NN D. Itsywtp 3.1.3 mx ds "duuwtuwmdyh iwdfymts,"
ghyhwrmshg e\ ylh RVI, ti yldy ghxmks tenhfymYh 'lhwhdiyhw fdpphg ylh SenhfymYh).
Itsywtp 3.7.0 mx edxhg ts LsYmwtsrhsydp Yydsgdwgx itw awdsmzr Mzhp I\fph ms
7/IMV0=/ 'lhwhdiyhw fdpphg ylh Yydsgdwg) Zlmfl duupmhx yt gmwhfy wdgmdymts dx Zhpp dx
pmvzmg dsg kdxhtzx hiipzhsyx.

L[fhhgmsk ylh SenhfymYh tw ylh Yydsgdwg gthx sty mrrhgmdyhp\ pmrmy updsy
tuhwdymts ezy whvzmwhx d whutwy yt ylh RVI Zmylms 3/ gd\x. Ns dggmymts, d ZdmYhw rd\ eh
whvzmwhg.

Sii-Ymyh Jtxh Idpfzpdymts Pdszdp
Yhfymts ;
VhY. 30
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bhwrtsy cdsohh Rzfphdw TtZhw Yydymts



Vo]szn S `k\ no_owzYon \^ms ]sk] "]so km]^kw oaYz\^[o zp ky tynt_tn^kw /// t\
^ywtvowb ]z lo \^l\]ky]tkwwb ^yno[o\]txk]on" 'w_MPc;0- LYYoynta S)/ eso noptyt]tzy-
lowz`- zp k \tyrwo "m[t]tmkw [omoY]z[" 'k sbYz]so]tmkw tynt_tn^kw `sz\o losk_tz[ [o\^w]\
ty ky ^y[okwt\]tmkwwb strs nz\o) Y[z_tno\ Yk[] zp ]so mzy\o[_k]t_o xk[rty ]z ]so
mkwm^wk]tzy zp ]z]kw lznb nz\o ty Vo]szn S/ Vo]szn SS kwwz`\ ]sk] km]^kw tynt_tn^kw\-
`t]s [okw losk_tz[\- lo ]kvoy ty]z kmmz^y] pz[ kyb rt_oy [owok\o/ Sy pkm]- Vo]szn S `k\
lk\on zy k Vo]szn SS kykwb\t\ pz[ ]so m[t]tmkw [omoY]z[ `t]s xkatx^x oaYz\^[o
mzynt]tzy\ ty\]okn zp kyb [okw tynt_tn^kw/ esk] kykwb\t\ `k\ mkwwon ]so "lk\o mk\oE" t]
`k\ ]soy [on^mon ]z pz[x Vo]szn S/

eso \]oY\ Yo[pz[xon ty ]so Vo]szn S no[t_k]tzy pzwwz`/ Pt[\]- ty ]so lk\o mk\o-
]so nz\o txYkm] ]z ]so m[t]tmkw [omoY]z[ 'ty ]so pz[x zp nz\o pkm]z[\ NPTt]l- x[o[ywMt) pz[
k 1 m^[to [owok\o zp okms [kntzt\z]zYo ty wtZ^tn oppw^oy]\ `k\ no[t_on/ eso lk\o mk\o
kykwb\t\ ^\o\ ]so SSwb/]szn\- nk]k kyn k\\^xY]tzy\ ty cor^wk]z[b R^tno 1/10C 'OZ^k]tzy\
L.]&t]i.7-L.A&]i.17~Yn/L.1=-/ copo[oymo-~+ esowtZ^tnYk]s`kb\ tnoy]tpton k\
mzy][tl^]tSw~ ]zkyto~t_tn^kw&\n~\ok[o]s~mzy\^]ya]t~y/ zp pt\s p[zx/ ]so Mzyyom]tm^]
ct_o[-]sou]1r~\]tzyzp_oro]klwo\Jkynwokpb_~Lb]k]tzy`stms `o[o t[[trk]on lb [t_o[
g'w]~1"-]sotm~y\^w11Y]tzyzp]ytwvtkSwnxok] p[zw11mzif\,n loopmk]]wo `sz skn [t_o[ `k]o[
~bktwklwbpz[n[tw1vtyrt~\ii-owwtSw\sk_tyrpoonrS&ziby zy t[[trk]on wkyn- kyn ]so nt[om]
oaYz\^[o/p[zx ]so r[z^yn Ywkyo k\\zmtk]on `t]s km]t_t]b noYz\t]on lb ]so `k]o[
Yk]s`kb/ L Ywky] nt\msk[ro pwz` [k]o zp ::/=-.~,/!~ `k\ ^\on `t]s k xtatyr [k]tz zp
0/07;= `stms mz[[o\Yzyn\ ]z k xtytx^x [or^wk]on [t_o[ pwz` zp 13;0 mp\ k] ]so fo[yzy
Nk[y u^\] lowz` ]so Ywky] nt\msk[ro z^]pkww/! eklwo\ =/3/1 kyn =/3/3 z^]wtyo s^xky
mzy\^xY]tzy kyn oy_t[zyxoy]kw Yk[kxo]o[\ ^\on ty ]so kykwb\t\/ eso [o\^w]tyr-
\t]o.\Yomtptm- ]z]kw lznb nz\o pkm]z[\ kYYok[ ty eklwo 1/1/11/

Pz[ kyb wtZ^tn [owok\o- n^[tyr kyb Yo[tzn- ]so tym[oxoy] ty kyy^kw k_o[kro ]z]kw
lzn b nz\o p[zx [kntzy^mwtno "t" t\D

'=.3)
nN]l I bt NPTt]l

'[y[ox) 'Mt) ' ~~x )

`so[oD

NPTt]l I dt]o.\Yomtptm ]z]kw lznb nz\o pkm]z[ 'x[o[ywMt) pz[ k wtZ^tn [owok\o/ doo
eklwo 1/1/11/

bt I ez]kw km]t_t]b 'Mt) [owok\on p[zx [kntzy^mwtno "t/"

! Ly VY oZ^kw ]z 1/0 pz[ ]so pt\s Yk]s`kb t\ k\\^xon lo]`ooy ]so nt\msk[ro \][^m]^[o kyn ]so
nk[y/

_pp.dt]o Nz\o Mkwm^wk]tzy Vky^kw
dom]tzy =
co_/ 71
akro ; zp ;;

fo[xzy] hkyvoo Y^mwok[ az`o[ d]k]tzy



CVmagT A bl SgflVkoPmboV RVSPnlV bm bl RPlVT gf TglV YPSmgkl~!+.4- pabSa pVkV
SaglVf Ykge maV RPlV SPlV mg RV maV ab_aVlm gY maV Ygnk P_V _kgnhl Ygk VPSa kPTbgfnSdbTV&
Pl pVdd Pl Pllnebf_ ebfbene kboVk Tbdnmbgf Ydgp)

1).)/ CVmagTCC

AY CVmagT A SPffgm RV PhhdbVT& gk bY maV CVmagT A TglV VrSVVTl maV dbebm gk bY P
egkV VrPSm SPdSndPmbgf bl kVinbkVT& maVf CVmagT AA lagndT RV PhhdbVT) CVmagT AA
Sgflblml gY maV egTVdl& bfhnm TPmP PfT Pllnehmbgfl bf JV_ndPmgks =nbTV -)-,3& JVo) -
~JVYVkVfSV 7"& VrSVhm paVkV lbmV'lhVSbYbS egTVdl& TPmP gk Pllnehmbgfl PkV egkV
PhhdbSPRdV& lnSa Pl maV nlV gY PSmnPd kboVk Ydgp Pm maV mbeV gY PSmnPd TblSaPk_V Pl
ghhglVT mg maV ebfbene kboVk Ydgp gY -&.1, SYl maPm bl PllneVT bf maV CVmagT A TglV
YPSmgkl ~VrSVhm Ygk maV Ybla hPmapPs") MaV RPlV SPlV PfPdslbl& TgSneVfmVT PRgoV& bl P
_ggT VrPehdV gY maV nlV gY CVmagT AA) Am bl Pf PSSVhmPRdV lmPkmbf_ hgbfm Ygk P CVmagT AA
PfPdslbl)

EYY'LbmV ;glV :PdSndPmbgf CPfnPd
LVSmbgf 1
JVo) /-
IP_V 1 gY 00

NVkegfm OPfcVV DnSdVPk IgpVk LmPmbgf



b;VL;=ND

_;=ND 3'.'-

Dpylurpohpwen Seueohwhuv iru Nltxlg Diinxhpwv ew bhuorpw depmhh
~Chulyhg iuro Vhihuhpfh ;"

SR_;=ND
c;_DV

ERRC IVRcP cL_J ARP_;OLP;_DC
c;_DV

ND;Ed
bDI'

;Ta;_LA
ERRC

YJRVDNLPD
;A_PL_d bDID_;=NDY OD;_

ARc
OLNM

Yrln Yxuiefh
ChpvlwZ

Luulkewlrp Vewh

Aurs DYsrvxuh
_loh

Jrngxs _loh

cewhu aswemh
Vewh iru ;ploen

Ehhg aswemh Vewh
iru ;ploen

EL Euefwlrp ri dheu Aursv Luulkewhg

Nrfewlrp ri Aulwlfen Arpphfwlfxw Vlyhu =hnrz bhuprp Ceo
Vhfhswru

OS OlYlpk Vewlr

_S _uepvlw _loh

db ;kulfxnwxuen
SurgxfwlylwZ

S

LVV

_D

_J

T;c

TE

bhuorpw depmhh Pxfnheu Srzhu Ywewlrp

~JVY"

~M/Jd -
~

-',

.0',

,',/13

0:',

.',

,',/13 ,',/13

,',,, ,',,,,

.',

,',/13

,',,,,

.',

,',/13

0:,',

.',

~M/Jd -
~ .0,', .0,', .0,', .0,',

,'-1. ,'-1. ,'-1. ,'-1.

-00,', -00,', -00,', -00,',

-00,', .0', .-3,', .-3,',

1,', 3,',

1,', 1,',

,'1 ,'1 ,'1 ,'1

~ayd- l;f!

~JVY"

~JVY"

~i,!

~MI)C"

Rii&Ylwh Crvh Aenfxnewlrp Oepxen
Yhfwlrp 3
Vhy' /-
Sekh 7 ri 11



=JE

=izry

_kkt

Cnori

Mtlfty

_=AOE 3).).

axfmk Ifhyuwx luw bfwouzx Oovzoi TfynZf\x fybhwsur-ydftpkk
~Iwus Vklkwkthk =& _fgrk E'1) ekwu cnkwk Ru TfynZf\ E[oxyx"

OE=Id TS_=AOE
bEJ) dEJ) PMON PE=_ IMYL MRbEV_) c=_EV YLSVEOMRE

~;,/MJ! ~NJMdV" ~OM_EVMdV" ~;,/MJ! ~NJMdV" ~NJMdV" ~OM_EVrdV" ~LVrdV"
1.,),, 30),, /-,),, --,),, .-),, ,),, ,),, -.),,
3/,),, 0.),, 0,,),, 31),, -3),, ,),, ,),, 37),,
1.,),, .3),, //,),, 0-),, 3);, ,),, ,),, -0),,
,),, ,),, //,),, ,),, ,),, ,),, ,),, ,),,

Sll'Yoyk Duxk Cfrhzrfyout Pftzfr
Ykhyout 3
VkY) /-
Tfmk : ul 11

bkwsuty dftpkk Rzhrkfw TuZkw Yyfyout



:-1 Ohyltg yt Edpfzpdyh Od[mrzr Rwkds Itxh iwtr Nmvzmg Vhphdxhx

Jiipzhsy Etsywtp 1-0-0 pmrmyx ylh rd[mrzr twkds gtxh ftrrmyrhsy yt d
Ohrehw ti ylh Szepmf iwtr wdgmtdfymYh rdyhwmdp ms pmvzmg hiipzhsyx yt 7 rwhr uhw
vzdwyhw dsg /. rwhr uhw \hdw- Etsywtp 1-0-1 whvzmwhx pmvzmg wdgZdxyh ywhdyrhsy Zlhs
ylh rd[mrzr twkds gtxh hxymrdyh h[fhhgx .-0 rwhr ms ds\ rtsyl- Etsywtp 1-3-/ pmrmyx
ylh rd[mrzr twkds gtxh ftrrmyrhsy yt ds\ whdp rhrehw ti ylh uzepmf iwtr dpp xydymts
xtzwfhx &msfpzgmsk pmvzmgx' yt 07 rwhr ms d \hdw h[fhuy itw ylh yl\wtmg) Zlmfl mx pmrmyhg
yt ;7 rwhr ms d \hdw- Itxh hYdpzdymts mx whvzmwhg dy phdxy tsfh uhw rtsyl mi whphdxhx
ldYh tffzwwhg- Mi ylh pmvzmg wdgZdxyh ywhdyrhsy x\xyhr mx sty ehmsk zxhg) gtxh
hYdpzdymts mx whvzmwhg ehitwh hdfl whphdxh-

axh Ohyltg M imwxy yt fdpfzpdyh ylh rd[mrzr twkds gtxh iwtr d pmvzmg whphdxh yt
ylh Etsshfymfzy VmYhw dx my mx xmruphw yt h[hfzyh dsg rtwh ftsxhwYdymYh ylds Ohyltg MM-

axh Ohyltg MM mi d rtwh dffzwdyh fdpfzpdymts ti twkds gtxh mx shhghg &m-h-)
Ohyltg M msgmfdyhx ylh gtxh mx kwhdyhw ylds ylh pmrmy') tw mi Ohyltg!fdssty eh duupmhg-

Mi ylh wdgZdxyh x\xyhr mx sty tuhwdymsk) ylh rd[mrzr twkds gtxh rzxy eh
hxymrdyhg uwmtw yt d whphdxh &Etsywtp 1-0-1'- _t hYdpzdyh ylh rd[mrzr twkds gtxh) zxh
Jvzdymts :,1 yt hxymrdyh ylh gtxh iwtr ylh updsshg whphdxh dsg dgg ylmx yt ylh rd[mrzr
twkds gtxh dffzrzpdyhg iwtr uwmtw whphdxhx gzwmsk ylh rtsyl-

:-1-/ Ohyltg C

_lh msfwhrhsy ms rd[mrzr twkds gtxh iwtr d pmvzmg whphdxh mxA

&:,1'
Irt C ~ TmILN mrt

+

&rwhr' &Em' &rw~~ '

ZlhwhA

ILNmrt C Ymyh,xuhfmimf rd[mrzr twkds gtxh idfytw &rwhrpEm' itw d pmvzmg whphdxh-
Yhh _deph /-/-//-

Tm ~ _tydp dfymYmy\ &Em' whphdxhg itw wdgmtszfpmgh "m-" &Ltw xywtsymzrx dsg
Lh,77) zxh ylh rtxy whfhsy rhdxzwhrhsy dYdmpdeph-'

Jvzdymts :,1 fds eh duupmhg zsghw ylh itpptZmsk ftsgmymtsx &tylhwZmxh) nzxymi\ Ohyltg M tw
ftsxmghw Ohyltg MM'A

/- Ptwrdp tuhwdymtsx &sty hrhwkhsf\ hYhsy')
0- Nmvzmg whphdxhx Zhwh yt ylh Etsshfymfzy VmYhw) dsg
1- Ds\ ftsymsztzx tw edyfl whphdxh tYhw ds\ ymrh uhwmtg-

Rii,Ymyh Itxh Edpfzpdymts Odszdp
Yhfymts :
VhY- 1/
Sdkh = ti 77
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:-1-0 Eeyny kux RizmuhC

bmny yigznut yixZiy zmxii vYxvuyiy= &/' zu hugYsitz zmez Rizmuh N gusvrniy
[nzm evvxuvxnezi S_I xilYreznuty) &0' zu vxuZnhi fegplxuYth eth zxentntl ntkuxseznut
zu Rizmuh N Yyixy) eth &1' zu vxuZnhi et ntzxuhYgzux] Yyix"y lYnhi zu Rizmuh NN- bmi
sizmuhy zu gergYrezi se\nsYs uxlet huyi vexerrir zmi zuzer fuh] huyi sizmuhy &yii
aigznut :-0-0'- Ttr] zmi hnkkixitgiy exi vxiyitzih mixi-

Lux iegm xehnutYgrnhi) e huyi kegzux &xtxisOIn' [ey hizixsntih kux iegm uk
yiZit uxlety eth kuYx eli lxuYvy- bmi rexliyz uk zmiyi [ey gmuyit zu fi zmi se\nsYs
uxlet huyi kegzux &JLPnsu' kux zmez xehnutYgrnhi-

Lux et] rnwYnh xirieyi) hYxntl et] vixnuh) zmi ntgxisitz nt ettYer eZixeli huyi
kxus xehnutYgrnhi ~n~ zu zmi se\nsYs uxlet ny=

&:,3'

&xtxis' &In'

[mixi=

JLPnsu C anzi,yvignkng se\nsYs uxlet huyi kegzux &sxisOIn' kux e rnwYnh xirieyi-
aii befri /-/-//-

Yn C buzer egznZnz] &In' xirieyih kux xehnutYgrnhi ~n~-

EigeYyi uk zmi eyyYsvznuty efuYz xigivzuxy) itZnxutsitz) eth xehnutYgrnhiyA
eth figeYyi uk zmi ru[ TfoigznZi eth azethexh) zmi regp uk nssihnezi xiyzxngznut ut
vretz uvixeznut) eth zmi ehmixitgi zu /.IL_0. gutgitzxeznuty &[mngm rnsnz vYfrng
mierzm gutyiwYitgiy' e kenrYxi uk Rizmuh N &n-i-) zmi i\vuyYxi uk e xier nthnZnhYer fintl
Ythixiyznsezih' ny nsvxufefri eth zmi gutyiwYitgiy uk e kenrYxi exi sntnser-

:-1-1 Rizmuh CC

Nk Rizmuh N gettuz fi evvrnih) ux nk zmi Rizmuh N huyi i\giihy zmi rnsnz ux nk e
suxi i\egz gergYreznut ny xiwYnxih) zmit Rizmuh NN ymuYrh fi evvrnih- Rizmuh NN
gutynyzy uk zmi suhiry) ntvYz heze eth eyyYsvznuty nt _ilYrezux] MYnhi /-/.;) _iZ- /
&_ikixitgi D') i\givz [mixi ynzi,yvignkng suhiry) heze ux eyyYsvznuty exi suxi
evvrngefri- bmi feyi geyi eter]yny) hugYsitzih efuZi) ny e luuh i\esvri uk zmi Yyi uk
Rizmuh NN- Nz ny et eggivzefri yzexzntl vuntz kux e Rizmuh NN eter]yny-

Tkk,anzi Juyi IergYreznut RetYer
aigznut :
_iZ- 1/
Veli /. uk 77
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7)1 Ldtgnc tn A_kbuk_td tgd Snt_k =ncy Cnsd P_td Ernl Mnakd I_sds

Deekudmt Anmtrnk 0)0). khlhts tgd hmst_mt_mdnus cnsd r_td _t _my thld tn tgd tnt_k
ancy ernl _kk rdkd_sd snurbds ne mnakd f_sds _t _my knb_thnm _t nr adynmc tgd shtd
anumc_ry dpu_k tn nr kdss tg_m 3-- lrdl,yd_r)

Tsd Ldtgnc J ehrst tn b_kbuk_td tgd Snt_k =ncy Cnsd P_td ernl tgd od_i rdkd_sd
r_td vh_ antg dkdv_tdc _mc frnumc kdvdk rdkd_sd onhmts) Sgd cnsd r_td khlht ne
Anmtrnk 0)0).)_ hs tgd tnt_k bnmtrhauthnm ernl antg frnumc _mc dkdv_tdc rdkd_sds
nbburrhmf curhmf tgd odrhnc ne hmtdrdst)

Tsd Ldtgnc JJ he Ldtgnc J ordchbts _ cnsd r_td frd_tdr tg_m tgd Anmtrnk khlht
~h)d)& usd ne _btu_k ldtdnrnknfy nvdr tgd odrhnc ne hmtdrdst" tn cdtdrlhmd he& hm e_bt&
Anmtrnk 0)0). g_c _btu_kky addm dxbddcdc curhmf _ sgnrt thld hmtdrv_k)

Anlokh_mbd whtg tgd cnsd r_td khlhts enr mnakd f_sds _rd bnmthmunusky
cdlnmstr_tdc wgdm deekudmt rdkd_sd r_tds _rd adknw tgd ok_mt st_bi mnakd f_s _bthvhty
lnmhtnr _k_rl sdtonhmt ay vhrtud ne tgd e_bt tg_t tgd _k_rl sdtonhmt hs a_sdc nm _ v_kud
wghbg bnrrdsonmcs tn tgd nee'shtd cnsd r_td khlht ne Anmtrnk 0)0).& nr _ v_kud adknw ht&
t_ihmf hmtn _bbnumt tgd ontdmth_k bnmtrhauthnm ne rdkd_sds ernl _kk frnumc kdvdk snurbds)

Cdtdrlhm_thnms ne cnsd r_tds enr bnlokh_mbd whtg Anmtrnk ~0)0)." _rd odrenrldc
wgdm tgd deekudmt lnmhtnr _k_rl sdtonhmt hs dxbddcdc _mc tgd bnrrdbthvd _bthnm rdpuhrdc
ay Anmtrnk 0)0). hs umsubbdsseuk& nr _s rdpuhrdc ay tgd mnt_thnms tn Anmtrnk S_akd 0).)/
wgdm tgd st_bi mnakd f_s lnmhtnr hs hmnodr_akd)

7)1). Ldtgnc C

Sgd Snt_k =ncy Cnsd P_td cud tn mnakd f_sds b_m ad cdtdrlhmdc ay lukthokyhmf
tgd hmchvhcu_k r_chnmubkhcd rdkd_sd r_tds ay tgdhr rdsodbthvd cnsd e_btnrs& sullhmf _kk
tgd orncubts tnfdtgdr& _mc tgdm lukthokyhmf tghs tnt_k ay _ bnmvdrshnm bnmst_mt ~-):3"& _s
sddm hm tgd enkknwhmf Dpu_thnm 7'3;

Nee'Rhtd Cnsd A_kbuk_thnm L_mu_k
Rdbthnm 7
Pdv) 0.
O_fd CCne 33

Vdrlnmt Y_midd Mubkd_r Onwdr Rt_thnm
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_ ~3 D Ou znk hfyk vl uvgsk mfyky, znk xkskfyk xfzk lxvt znk wsfuz yzfhr '"-sIo/ykh) lvx
kfhn xfiovuYhsoik, &o&, oikuzoloki. cnk xkskfyk xfzk fz znk wsfuz yzfhr oy gfyki
vu tkfyYxki xfiovuYhsoik hvuhkuzxfzovuy fui ioyzxogYzovuy ou wkxovioh mxfg
yftwsky zfrku fz znk yzfhr. Ey fu fszkxufzoZk tkznvi, znk xfiovuYhsoik
ioyzxogYzovu ou znk vll-mfy fz znk bzkft Pkz Eox Lpkhzvx 'bPEL) hfu gk Yyki
iYxoum wsfuz vwkxfzovuy, fsvum [ozn znk bzfhr Nfy Svuozvx kllsYkuz hvYuz
xfzk, zv kyzotfzk yzfhr xfiovuYhsoik xkskfyky. cnk xkskfyk xfzk fz znk yzfhr
[nku Yyoum bPEL yftwsky hfu gk yzfzki fy lvssv[yC
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S D Ysfuz bzfhr Nfy Svuozvx O vx OO hvYuz xfzk 'hwt).

bm D Ewwxvwxofzk vx hvuykxZfzoZk wsfuz yzfhr tvuozvx ikzkhzvx
hvYuzoum kllohokuh] lvx znk moZku uYhsoik to\ 'hwts'"-sIo/hh^.

M D bzfhr lsv[ xfzk 'hh/ykh) .

_bPEL
1 4 D cnk sfyz tkfyYxki xkskfyk xfzk fz znk yzkft pkz fox kpkhzvx vl

uvgsk mfy o '"-sIo/ykh).

_i\4 D cvzfs gvi] mfttf ivyk lfhzvx 'ykk cfgsk :4:4:8-4
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Nz[ r[z^yn wo_ow [owok\o\, ]so \vty nz\o [k]o p[zx yzlwo rk\o\ t\ mkwm^wk]on lb
MZ^k]tzy =-7CD

b \vtyr E ~ . ~S L N Jtr
+

'=-7C)

.~- E dso yzlwo rk\ [owok\o [k]o p[zx r[z^yn wo_ow~M/;f,ida! pz[ okms [kntzy^mwtno
"t" tnoy]tpton.

LN'r E Jzxltyon \vty nz\o pkm]z[ pz[ k r[z^yn wo_ow [owok\o h\oo dklwo 1.1.1YIi.

dso \vty nz\o [k]o pz[ ]so \t]o t\ oZ^kw ]z b\vty\! b\vtyr,

L^[tyrYo[tzn\'lobzyn]sopt[\]pt_o nkb\) `soy ]so Ywky] t\ \s^]nz`y kyn yz
[knt')kO]t_t]b[owok\~ [k]o\ mky lo xok\^[on k] ]so cRIM, fo-P77 xkb lo ^\on-ty.Ywkmozp
]so wk\]~RIMxok\^[onxta k\ .]so [opo[oymon [kntzy^mwtno ]z no]o[xtyo zpp-\t]o nz\o
[k]o kyn xzyt]z[ \o]Yzty]\. Py ]st\ mk\o, ]so [k]tz okms zp a~RIM]z]so \^x zp kww a~RIM
ty MZ^k]tzy =-3C klz_o t\ k\\^xon ]z [on^mo ]z k _kw^o zp 1, kyn ]so mzxltyon \vty
nz\o pkm]z[ LN&t\ pz[ fo-w77 'A.C1M-0: [y[ox-\om/^p.t-bok[) t\ ^\on ty MZ^k]tzy =-A.
Iw]o[yk]owb, k [owk]t_o [kntzy^mwtno "t" xta p[km]tzy 'pL xkb lo ]kvoy p[zx dklwo C.3.1
k\ k p^ym]tzy zp ]txo kp]o[ \s^]nz`y, kyn \^l\]t]^]on ty Ywkmo zp ]so [k]tz zp okms a~RIM

]z ]so \^x zp kww a~RIMty MZ^k]tzy =-3C klz_o ]z no]o[xtyo ]so [owk]t_o p[km]tzy zp
okms yzlwo rk\ Yz]oy]tkwwb k_ktwklwo pz[ [owok\o ]z ]so ]z]kw. R^\] Y[tz[ ]z Ywky] \]k[]^Y
lopz[o kcRIM \kxYwomkylo]kvoy kyn kykwbcon, ]so xzyt]z[ kwk[x \o]Yzty]\ \sz^wn lo
lk\on zy fo-w7C k\ [oY[o\oy]tyr ]so xz\] Y[o_kwoy] strs nz\o pkm]z[ yzlwo rk\ oaYom]on
]z lo Y[o\oy] \sz[]wb kp]o[ ]so Ywky] [o]^[y\ ]z Yz`o[. Tzyt]z[ kwk[x \o]Yzty]\ `stms
sk_o looy no]o[xtyon ]z lo mzy\o[_k]t_o ^yno[ kyb Ywky] mzynt]tzy\ xkb lo ^]twtcon k]
kyb ]txo ty wto^ zp ]so klz_o k\\^xY]tzy\.

MZ^k]tzy\ =-A kyn =-7C mky lo kYYwton ^yno[ ]so pzwwz`tyr mzynt]tzy\
'z]so[`t\o, u^\]tpb To]szn P z[ mzy\tno[ To]szn PP)D
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. RVc: J ftp yzmwp sl\ [pwpl\p [l]p r[zx s[z^yo wp_pw [pwpl\p Yzuy]\ 'T..wMu/\pn)rz[
plnt [louzy^nwuop "u" uopy]urupo.

aPws J Mzxmuypo \vuy oz\p rln]z[ rz[ l s[z^yo wp_pw [pwpl\p i\pp flmwp 1.1.waLk .

ftp \pwpn]uzy zr n[u]unlw [pnpY]z[, z^]wuypo uy epn]uzy =.10 u\ uytp[py] uy
Yp]tzo DCl\ u] op]p[xuypo ]tp xlaux^x paYpn]po zrr-\u]p l]xz\Ytp[un ou\Yp[\uzy
rln]z[\ ml\po zy Yl\] wzys-]p[x \u]p-\Ypnurun xp]pz[zwzsb.

arr-eu]p Nz\p Mlwn^wl]uzy Yly^lw
epn]uzy =
dp_. 71
blsp 31 zr ;;

gp[xzy] hlyvpp _^nwpl[ bz`p[ e]l]uzy



Tif dbndxnbwkrp rg hurxpe nfyfn ufnfbvf ekvsfuvkrp sbubofwfuv buf cbvfe rp wif
nrdbwkrp rg wif Nruwi _bufirxvf zkwi ufvsfdw wr wif vkwf crxpebuZ wibw zrxne
fYsfukfpdf wif ikhifvw fYsrvxuf) Tif Nruwi _bufirxvf drpwbkpv b zbvwf rkn cxupfu wibw
dbp cf xvfe gru wif kpdkpfubwkrp rg nrz nfyfn drpwbokpbwfe zbvwf rkn& bpe kv efvkhpbwfe
bv b hurxpe nfyfn ufnfbvf srkpw wr wif bworvsifuf) Cxf wr ekggfufpdfv kp cxknekph durvv
vfdwkrpbn bufbv bpe ufvxnwkph cxknekph zbmf fggfdwv& wif Nruwi _bufirxvf bworvsifukd
ekvsfuvkrp gbdwruv buf drpvfuybwkyf kp drosbukvrp wr wirvf bvvrdkbwfe zkwi wif obkp
snbpw gbdknkwkfv& vxdi bv wif Txuckpf =xknekph) ;v b drpvftxfpdf& bpZ srwfpwkbn ru
xpfYsfdwfe hurxpe nfyfn ufnfbvf guro wif Txuckpf =xknekph ru belrkpkph vwuxdwxufv dbp
xwknk[f wif bcryf hurxpe ufnfbvf ervf bvvfvvofpw ftxbwkrpv)

3)1)0 Mfwire CC

Jg Mfwire J dbpprw cf bssnkfe& ru kg wif Mfwire J ervf fYdffev wif nkokw& wifp
Mfwire JJ obZ cf bssnkfe) MfwirenLdrpvkvwv rgwifnnnrefnv& kpsxwebwbbpe
bvvxoswkrpv kp RfhxkbwruZ Exkef .).-:& Rfy)\n ~Rfgfufpdf ;"& fYdfsw zifuf
vkwf'vsfdkgkdorefkv& ebwb ru bvvxoswkrpv buf oruf bssnkdbcnf) Tif cbvf dbvf bpbnZvkv&
erdxofpwfe bcryf& kv b hrre fYbosnf rg wif xSE)rg Mfwire JJ) Jw kv)bp bddfswbcnf
vwbuwkph srkpw grub Mfwire JJ bpbnZvkv)

3)3 Mfwire wr Abndxnbwf wif Aukwkdbn Ouhbp Crvf Rbwf guro nrekpfv& Tukwkxo bpe
Pbuwkdxnbwfv zkwi T.,/ Eufbwfu Tibp 7 CbZv

Dggnxfpw Arpwurn 0)0).)c nkokwv wif ervf ubwf wr bpZ ruhbp& efprwfeRfr& guro bnn
ufnfbvf vrxudfv rg .'.0.& .'.00& I'0& bpe ubekrpxdnkefv kp sbuwkdxnbwf gruo zkwi ibng
nkyfv hufbwfu wibp 7 ebZv wr .1-- upufup,Zfbu wr bpZ ruhbp) Tif sfbm ufnfbvf ubwf
byfubhkph wkof kpwif dbvf rg krekpfv bpe sbuwkdxnbwfv kv droofpvxubwf zkwi wif wkof wif
krekpf bpe sbuwkdxnbwf vbosnfuv buf kp vfuykdf cfwzffp dibphfrxwv ~wZskdbnnZ b zffm")

Vvf Mfwire J gkuvw wr dbndxnbwf wif dukwkdbn ruhbp ervf ubwf guro crwi fnfybwfe
bpe hurxpe nfyfn ufnfbvf srkpwv wr wif bworvsifuf) Tif ervf ubwf nkokw rg Arpwurn
0)0).) c kv wif wrwbn drpwukcxwkrp guro crwi hurxpe bpe fnfybwfe ufnfbvfv rddxuukph exukph
wif sfukre rg kpwfufvw) Mfwire J bssnkfv bw bnn ufnfbvf ubwfv)

Vvf Mfwire JJ kg Mfwire J sufekdwv b ervf ubwf hufbwfu wibp wif Arpwurn nkokwv
~k)f)& xvf rg bdwxbn ofwfrurnrhZ ryfu wif sfukre rg kpwfufvw" wr efwfuokpf kg& kp gbdw&
Arpwurn 0)0).)c ibe bdwxbnnZ cffp fYdffefe exukph wif vbosnkph sfukre)

Ogg'Skwf Crvf Abndxnbwkrp Mbpxbn
Sfdwkrp 3
Rfy) 0.
Pbhf // rg 11

Yfuorpw abpmff Nxdnfbu Przfu Swbwkrp



=.=.1 Skznui C

bnk hxozohfr uxmft iuyk xfzk lxus yzfhp xkrkfyky hft gk ikzkxsotki g]
sYrzovr]otm znk otioZoiYfr xfioutYhroik xkrkfyk xfzky g] znkox xkyvkhzoZk iuyk lfhzuxy fti
yYssotm frr znkox vxuiYhzy zumkznkx, fy ykkt ot znk lurru[otm MwYfzout =-1=D

_kuy 4 ~ LNO&yohu

~
__8O- 'sxk~ - ykh)
ykh __8: .]x

'=-1=)

[nkxkD

E azfhp fhzoZoz] xkrkfyk xfzk ikzkxsotfzout ul xfioutYhroik "o" 'ruiotk-171,

Puiotk-177, vfxzohYrfzky [ozn nfrl-roZky mxkfzkx znft A if]y, fti zxozoYs),
ot rrJo/ykh. Nux o! axAC, axC0 ux zxozoYs, Yyk znk gkyz kyzosfzky 'yYhn fy
suyz xkhktz skfyYxksktzy).

LNO&yohu a^ oloh hxo + i l 'sxks - ykh)E ozk yvkkx PJhtzohf uxmft uyk xfzk fhzux .
rrJP- ]x

lux f mxuYti rkZkr mfykuYy xkrkfyk. akk bfgrk 1.1.13.

Nux mxuYti xkrkfyky 'Tuxzn dfxknuYyk [fyzk uor gYxtkx) znk hxozohfr uxmft iuyk
xfzk lxus Puiotk, bxozoYs, fti YfxzohYrfzky [ozn b 113mxkfzkx znft A if]y oy hfrhYrfzki
fy lurru[yD

" . ORY_humE ;/ -. LNO&mohu '=-:0)

[nkxkD

E OxuYti fhzoZoz] xkrkfyk xfzk ikzkxsotfzout ul xfioutYhroik "o" 'ruiotk-

171, Puiotk-177, vfxzohYrfzky [ozn nfrl-roZky mxkfzkx znft A if]y, fti
zxozoYs), ot rrJo/ykh. Nux oE axAC, axC0, Nk-;;, ux zxozoYs, Yyk znk gkyz
kyzosfzky 'yYhn fy suyz xkhktz skfyYxksktzy). Nux [fyzk uor, znk xkrkfyk
xfzk oy znk zuzfr fhzoZoz] g] xfioutYhroik ioZoiki g] znk kyzosfzki gYs
zosk. 'akk Ivvktio\ L lux yYxZkorrfthk hxozkxof ut [fyzk uor gYxtotm.

LNO&mohu a^ oloh hxo P i l 'sxks-ykh)E xzk yvkkxPJhtYhf uxmft uyk xfzk fhzux .
rrJP- ]x

lux f mxuYti rkZkr mfykuYy xkrkfyk. akk bfgrk 1.1.13.

bnk hxozohfr uxmft iuyk xfzk lux znk yozk oy kwYfr zu_huy ~ _hum .

Vll-aozk Luyk JfrhYrfzout SftYfr
akhzout =
_kZ. 71
Yfmk 37 ul ;;

ckxsutz eftpkk TYhrkfx Yu[kx azfzout



MxZfYovuz =-1= fui =-:0 hfu gk fwwsoki Zuiky Ynk lvssv\oum hvuioYovuz
&vYnky\ozk, pZzYol] SkYnvi P vy hvuzoiky SkYnvi PP'E

1. Tvytfs vwkyfYovuz &uvY ktkymkuh] k[kuY', fui

3. cyoYoZt, oviouk, fui wfyYohZsfYk ykskfzkz [of koYnky ksk[fYki vy myvZui sk[ks [kuYz
Yv Ynk fYtvzwnkyk.

=.=.3 Ifzoz lvy SkYnvi C

cnk tkYnviz Yv hfshZsfYk hyoYohfs vymfu ivzk yfYk wfyfssks Ynk YvYfs gvi] ivzk yfYk
tkYnviz ou bkhYovu =.:.7. Vus] Ynk iollkykuhkz fyk wykzkuYki nkyk.

SkYnvi P tf] gk Zzki Yv znv\ YnfY Ynk JvuYyvs sotoY lvy vymfu ivzk yfYk lyvt
ovioukz, YyoYoZt fui yfiovuZhsoikz ou wfyYohZsfYk lvyt \oYn nfsl so[kz mykfYky Ynfu C if]z
&nkykflYky hfsski Pvioukz fui YfyYohZsfYkz vy "P)Y"' ykskfzki Yv Ynk fYtvzwnkyk
&JvuYyvP7.7.1.g' nfz gkku tkY lvy Ynk wkfr P ) Y ykskfzk yfYk.

cnk kxZfYovu lvy~vz fui ~vm oz ikyo[ki g] tviol]oum MxZfYovu =-3; lyvt
bkhYovu =.D fz lvssv\zE

&tykt'
&Jo' !~~:+ &=-1A'

fwws]oum Ynk hvu[kyzovu lfhYvy, 71.;: &Jo-zkh/Zl.o-]y' fui hvu[kyYoum. Yv_ ou R..sJo/zkh
fz oY fwwsokz Yv Ynk wsfuY zYfhr ]oksizE

ahvz - 71.;: LNOzohv

&
Jo~ zkh'
R..sJs-]y &

R..sJo' &ty~t'
zkh 48

&=-1C'

Vll-boYk Lvzk JfshZsfYovu SfuZfs
bkhYovu =
ak[. 71
Yfmk 3: vl ;;

dkytvuY efurkk TZhskfy Yv\ky bYfYovu



RZ^k]tzy C0E t\ `[t]]oy ty ]so pz[xJ

! ~ ;70A= PST\tmz

) Ot~\om,
w1ewOweb[ )1ewOt, )x[~x,

\om Ot
)Ce7I,

PST~tmz kyn PST~tmz )_z[]s hk[osz^\o `k\]o ztw l^[yo[ _oy] [owok\o\,
tymz[Yz[k]o\ ]so mzy_o[\tzy mzy\]ky] zp ;70A= kyn sk\ k\\^xon ]sk] ]so \stowntyr pkm]z[
)eS,kYYwto)t]z]so nt[om]o-w'3\^[oYk]s`kbp[zx [kntzy^mwtno\ noYz\t]on zy ]so r[z^yn
Ywkw7ot\o~0^kw]zw03tytbwkLozp]s[tdS_kw^o zpc0D0k\\^xon ty ]so no]o[xtyk]tzy zp
PST\tmzkynYSTrtmz pz[]st"ty]or[k]onnz\o\z_o[ ]txo0

fso 0\owom]t),wwzpm[t]tmkt[omoY]z[)lk\onzy]s~ mzxltyk]tzy zp&oaYz\^[o
Yk]s`kb\ `stms tymw^no nt[om]nz\op[zx]so r[z^yn Ywkyo. tyskwk]tzy kyn tyro\]tzy zp
_oro]klwo\. xok]. kyn xtwv, `stms t\ z^]wtyon ty eom]tzy C073 t\ tyso[oy] ty Yo]szn V. k\
k[o ]so xkatx^x oaYom]on zppe\t]o k]xz\Yso[tm nt\Yo[\tzy pkm]z[\ lk\on zy Yk\] wzyre
]o[x \t]oe\Yomtptm xo]oz[zwzrb0

fso mkwm^wk]tzy zp r[z^yn wo_ow [owok\o nt\Yo[\tzy Yk[kxo]o[\ k[o lk\on zy ]so
wzmk]tzy zp ]so _z[]s hk[osz^\o `t]s [o\Yom] ]z ]so \t]o lz^ynk[b ]sk] `z^wn
oaYo[toymo ]so strso\] oaYz\^[o0 fso _z[]s hk[osz^\o mzy]kty\ k `k\]o ztw l^[yo[ ]sk]
mkylo~\on0pz[ ]so tymtyo[k]tzy zp wz`0wo_ow mzy]kxtyk]on `k\]o ztw. kyn t\ no\tryk]on
k\ k r[z^yn wo_ow [owok\o Yzty] ]z ]so k]xz\Yso[o0 P^o ]z ntppo[oymo\ ty l^twntyr m[z\\
\om]tzykw k[ok\ kyn [o\^w]tyr l^twntyr `kvo oppom]\. ]so _z[]s hk[osz^\o k]xz\Yso[tm
nt\Yo[\tzy pkm]z[\ k[o mzy\o[_k]t_o ty mzxYk[t\zy ]z ]sz\o k\\zmtk]on `t]s ]so xkty
Ywky] pkmtwt]to\. \^ms k\ ]so f^[ltyo N^twntyr0 M\ k mzy\oZ^oymo. kyb Yz]oy]tkw z[
^yoaYom]on r[z^yn wo_ow [owok\o p[zx ]so f^[ltyo N^twntyr z[ knuztytyr \][^m]^[o\ mky
^]twtco ]so klz_o r[z^yn [owok\o nz\o k\\o\\xoy] oZ^k]tzy\0

esz^wn Yo]szn VV lo yoonon. ]so kykwb\t\ pz[ m[t]tmkw [omoY]z[ m[t]tmkw Yk]s`kb)\,
kyn k]xz\Yso[tm nt\Yo[\tzy pkm]z[\ xkb lo Yo[pz[xon `t]s km]^kw xo]oz[zwzrtm kyn
wk]o\] wkyn ^\o moy\^\ nk]k ]z tnoy]tpb ]so wzmk]tzy zp ]sz\o Yk]s`kb\ `stms k[o xz\]
txYkm]on lb ]so\o ]bYo zp [owok\o\0

go[xzy] ikyvoo _^mwok[ bz`o[ e]k]tzy

appeet]o Pz\o Okwm^wk]tzy Yky^kw
eom]tzy C
do_0 ;7
bkro :A zp AA



:-:-1 Oizmuh CC

Nk Oizmuh N gettuz fi evvrnih) ux nk zmi Oizmuh N huyi i\giihy zmi rnsnz) zmit
Oizmuh NN se] fi evvrnih- Oizmuh NN gutynyzy uk zmi suhiry) ntvYz heze eth
eyyYsvznuty nt VilYrezux] MYnhi /-/.=) ViZ- / &Vikixitgi D') i\givz [mixi ynzi^
yvignkng suhiry) heze ux eyyYsvznuty exi suxi evvrngefri- _mi feyi geyi eter]yny)
hugYsitzih efuZi) ny e luuh i\esvri uk zmi Yyi uk Oizmuh NN- Nz ny et eggivzefri
yzexzntl vuntz kux e Oizmuh NN eter]yny-

:-; Oizmuh zu EergYrezi zmi Messe Dnx Iuyi kxus Pufri Meyiy

JkkrYitz Eutzxur 1-1-0 rnsnzy zmi lesse huyi zu enx kxus err xirieyi yuYxgiy uk
tufri leyiy ez et] rugeznut ez ux fi]uth zmi ynzi fuYthex] zu 7 sxeh nt et] wYexzix eth
/. sxeh nt et] ]iex- Iuyi iZerYeznut ny xiwYnxih ez rieyz utgi vix sutzm-

ayi Oizmuh N knxyz zu gergYrezi zmi lesse enx huyi kux iriZezih eth lxuYth riZir
Zitz xirieyiy hYxntl zmi vixnuh- _mi zuzer lesse enx huyi rnsnz uk Eutzxur 1-1-0 ny zmi
zuzer gutzxnfYznut kxus fuzm lxuYth eth iriZezih xirieyiy uggYxxntl hYxntl zmi vixnuh uk
ntzixiyz-

ayi Oizmuh NN nk e suxi eggYxezi gergYreznut ny tiihih-

:-;-/ Oizmuh C

_mi lesse enx huyi kxus vretz yzegp xirieyiy nyA

.-.03 !"R
z

C

&En' &sxe~^ s1d
vEr^ ]x

&:^0/'
&
SEn^ ]x'
En^s1

&sxeh'

[mixiA

T~_ C zuzer tufri ley egznZnz] &EYxniy' xirieyih zu zmi ezsuyvmixi Zne zmi vretz

yzegp uk iegm xehnutYgrnhi "n" hYxntl zmi vixnuh uk ntzixiyz-

ILoc C lesse huyi kegzux zu enx kux xehnutYgrnhi "n-" Yii _efri /-/-/.-

Rkk^Ynzi Iuyi EergYreznut OetYer
Yigznut :
ViZ- 1/
Seli 0: uk 77

bixsutz cetpii PYgriex Su[ix Yzeznut



Owz nzw[vk tl\lt vwhtl ngY zltlgYlY) Zol nguug gpz kwYl pY igti[tgZlk gY mwttw]YC

M 4 E /-13 "a =f~\ MO 4f~gpzn \... &;,70'

]olzlC

_l\ E dwZgt vwhtl ngY giZp\pZ_ &i[zplY' zltlgYlk Zw Zol gZuwYxolzl \pg nzw[vk tl\lt
\lvZY wm lgio zgkpwv[i0pkl)~i!!-k[zpvn Zol xlzpwk wm pvZlzlYZ-

dol nguug gpz kwYl mwz Zol YpZl pY ly[gt Zw MSpzY+MgpDn -

Ny[gZpwvY ;,10 gvk ;,70 igv hl gxxtplk [vklz Zol mwttw]pvn iwvkpZpwvY
&wZolz]pYl r[YZpm_ TlZowk twz iwvYpklz TlZowk RR'C

0- Vwzugt wxlzgZpwvY &vwZ lulznlvi_ l\lvZ') gvk

1- Vwhtl ngY zltlgYlY \pg lpZolz ltl\gZlk wz nzw[vk tl\lt \lvZY Zw Zol gZuwYxolzl-

;-=-1 JgYpY mwz TlZowk R

TlZowk Iug_ hl [Ylk Zw Yow] ZogZ Zol LwvZzwt tpupZ mwz wmm,YpZl nguug gpz kwYl
mzwu ngYlw[Y lmmt[lvZY &3-3-1' ogY hllv ulZ mwz zltlgYlY w\lz gxxzwxzpgZl xlzpwkY- dopY
LwvZzwt pY hgYlk wv Zol YhrliZp\l pv tYLOb:/) Ixxlvkp R̂)c[hYliZpwv J-t) ]opio
tpupZY Zol lYZpugZlk gvv[gt nguug gpz kwYl gZ [vzlYZzpiZlk gzlg twigZpwvY-

N^illkpvn Zol YhrliZp\l kwlY vwZ puulkpgZlt_ tpupZ xtgvZ wxlzgZpwv h[Z zly[pzlY
g zlxwzZ Zw Zol VbL-

Owz gv_ vwhtl ngY zltlgYl) pv gv_ xlzpwk) Zol kwYl pY Zgslv mzwu Ny[gZpwvY J,7
gvk J,: wm bln[tgZwz_ P[pkl 0-0/A ]pZo Zol gkklk gYY[uxZpwv ZogZ

: ~vpZl 8 : f ;/M,J f ~;/M,J !

&;,11'

&uzgk' &_~p, _z' &Yli. u3 '&Lp' &uzgk, ~
3 S

LR, Yli _z, xLR

Ymm,cpZl MwYl Lgti[tgZpwv Tgv[gt
cliZpwv ;
bl\- 30
_gnl 1= wm ::

elzuwvZ fgvsll V[itlgz _w]lz cZgZpwv



bur]rE

kh0bSy I zmcvz`z yZYt _r]z mar]mtr tmzzm m_zZ^[ur]vo pv^[r]^vZY smo_Z] sZ] m
^_mox ]ryrm^r/

I C/=3P.1C '^ro0]]]&)

b~e I Y`znr] Zs o`]vr^ Zs YZnyr tm^ "v" ]ryrm^rp s]Zz _ur [ymY_ ^_mox

buvou yrmp^ _ZE

1/17;.+~ I
mv]^ ~!, 4

'Nv) 'z]m~.z:S
:-4! d]

'A.73)'z]mp)

RZ] _ur t]Z`Yp yrary ]ryrm^rE

O]v]t I :/3CP,1; kh0bl~ 7E b~T OR'
8

'A.;7)

bur]rE

'h0b)~ I Vmcvz`z yZYt._r]z mar]mtr tmzzm m_zZ^[ur]vo pv^[r]^vZY smo_Z] sZ] m
t]Z`Yp yrary ]ryrm^r

I C/:CP.1A ^oo0Y]&

yrmpvYt _ZE

O]v]tI 1/7: 4b~T ORJ
4

'A.;3)

eur omyo`ym_vZY Zs t]Z`Yp yrary ]ryrm^r pv^[r]^vZY [m]mzr_r]^ m]r nm^rp ZY _ur
yZom_vZY Zs _ur YZ]_u gm]ruZ`^r bv_u ]r^[ro_ _Z _ur ^v_r nZ`Ypm]d _um_ bZ`yp
rc[r]vrYor _ur uvtur^_ rc[Z^`]r/ eur YZ]_u gm]ruZ`^r oZY_mvY^ m bm^_r Zvy n`]Yr] _um_
omY nr `^rp sZ] _ur vYovYr]m_vZY Zs yZb yrary oZY_mzvYm_rp bm^_r Zvy- mYp v^ pr^vtYm_rp
m^ m t]Z`Yp yrary ]ryrm^r [ZvY_ _Z _ur m_zZ^[ur]r/ O`r _Z pvssr]rYor^ vY n`vypvYt o]Z^^
^ro_vZYmy m]rm^ mYp ]r^`y_vYt n`vypvYt bmxr rssro_^- _ur YZ]_u gm]ruZ`^r m_zZ^[ur]vo
pv^[r]^vZY smo_Z]^ m]r oZY^r]am_var vY oZz[m]v^ZY _Z _uZ^r m^^Zovm_rp bv_u _ur zmvY
[ymY_ smovyv_vr^- ^`ou m^ _ur e`]nvYr M`vypvYt/ L^ m oZY^r\`rYor- mYd [Z_rY_vmy Z]
`Yrc[ro_rp t]Z`Yp yrary ]ryrm^r s]Zz _ur e`]nvYr M`vypvYt Z] mpwZvYvYt ^_]`o_`]r^ omY
`_vyver _ur mnZar t]Z`Yp ]ryrm^r pZ^r m^^r^^zrY_ r\`m_vZY^/

_ss.dv_r OZ^r Nmyo`ym_vZY VmY`my
dro_vZY A
cra/ :3
amtr 7D Zs ==

fr]zZY_ imYxrr Y`oyrm] aZbr] d_m_vZY



bnk sfot iollkxkthk gkz[kkt Rkznui P fti Rkznui PP oy znfz Rkznui PP [uYri
frru[ znk Yyk ul fhzYfr skzkuxurum] zu ikzkxsotk/-8~4. xfznkx znft Yyk znk sf\osYs
rutm-zkxs fZkxfmk ZfrYk ugzfotki lux znk ]kfxy 1//1 zu 1//:.

:.;.3 Rkznui CC

Pl znk Rkznui P iuyk ikzkxsotfzout otiohfzky znfz znk Jutzxur rosoz sf] gk
k\hkkiki, ux ol f suxk k\fhz hfrhYrfzout oy xkwYoxki, znkt Rkznui PP sf] gk fvvroki.
Rkznui PP hutyoyzy ul znk suikry, otvYz ifzf fti fyyYsvzouty ot _kmYrfzux]
OYoik 0.0/A, _kZ. 0 '_klkxkthk E), k\hkvz [nkxk yozk-yvkholoh suikry, ifzf ux
fyyYsvzouty fxk suxk fvvrohfgrk.

:.= Rkznui zu JfrhYrfzk znk Ikzf Eox Luyk lxus Sugrk Ofyky

MllrYktz Jutzxur 3.3.1 rosozy znk gkzf iuyk zu fox lxus frr xkrkfyk yuYxhky ul
tugrk mfyky fz ft] ruhfzout fz ux gk]uti znk yozk guYtifx] zu 0/ xtxfi ot ft] wYfxzkx fti
1/ xtxfi ot ft] ]kfx. Luyk kZfrYfzout oy xkwYoxki fz rkfyz uthk vkx sutzn.

cyk Rkznui P loxyz zu hfrhYrfzk znk gkzf fox iuyk lux krkZfzki fti mxuYti rkZkr
Zktz xkrkfyky iYxotm znk vkxoui. bnk zuzfr gkzf fox iuyk rosoz ul Jutzxur 3.3.1 oy znk zuzfr
hutzxogYzout lxus guzn mxuYti fti krkZfzki xkrkfyky uhhYxxotm iYxotm znk vkxoui ul
otzkxkyz.

cyk Rkznui PP ol f suxk fhhYxfzk hfrhYrfzout oy tkkiki ux ol Rkznui P hfttuz gk
fvvroki.

:.=.0 Rkznui P

bnk gkzf fox iuyk lxus vrftz Zktz yzfhp xkrkfyky oyC

L~oxy ~ /./7/ ~
-

+ab Ll&r3
! ! ':-13)

'xtxfi) '
VJo- ]x)
Jo- .3

'Jo) 'xtxf~- s
3
)

vJr- ]x

[nkxkC

LNl D gkzf iuyk lfhzux zu fox lux xfioutYhroik "o". akk bfgrk 0.0.0/.

Y~b D zuzfr tugrk mfy fhzoZoz] 'hYxoky) xkrkfyki zu znk fzsuyvnkxk Zof znk vrftz
yzfhp ul kfhn xfioutYhroik "o" iYxotm znk vkxoui ul otzkxkyz.

Tll-aozk Luyk JfrhYrfzout RftYfr
akhzout :
_kZ. 30
Vfmk 1A ul 77

dkxsutz eftpkk SYhrkfx Vu[kx azfzout



Owz nzw[vk tl\lt vwhtl ngY zltlgYlY, Zol hlZg gpz kwYl pY igti[tgZlk gY mwttw]YD

M/7. - IDIN C aP'. S M~g~ ~ ~8 '=-:7)

]olzlD

.-4! E dwZgt vwhtl ngY giZp\pZ_ 'i[zplY) zltlgYlk Zw Zol gZuwYxolzl \pg Zol nzw[vk
tl\lt \lvZY wm lgio zgkpwv[i1pkl "p" k[zpvn Zol xlzpwk wm pvZlzlYZ.

dol hlZg gpz kwYl mwz Zol YpZl pY ly[gt ZwM~pzY+M~pzn .

Ny[gZpwvY =-37 gvk =-:7 igv hl gxxtplk [vklz Zol mwttw]pvn iwvkpZpwvY
'wZolz]pYl r[YZpm_ TlZowk R wz iwvYpklz TlZowk RR)D

Vwt1p1gtwxlZgZpwvY 'vwZ lulznlvi_ l\lvZ), gvk

3. Vwhtl ngY zltlgYlY \pg lpZolz ltl\gZlk wz nzw[vk tl\lt \lvZY Zw Zol gZuwYxolzl.

=.C.3 JgYpY mwz TlZowkO

dopY YliZpwv Ylz\lY Zozll x[zxwYlYD '1) Zw kwi[ulvZ ZogZ TlZowk R iwuxtplY
]pZo gxxzwxzpgZl VbL zln[tgZpwvY, '3) Zw xzw\pkl hgisnzw[vk gvk Zzgpvpvn pvmwzugZpwv
Zw TlZowk R [YlzY, gvk '7) Zw xzw\pkl gv pvZzwk[iZwz_ [Ylz&Y n[pkl Zw TlZowkOODdol
ulZowkY Zw igti[tgZl hlZg gpz kwYl xgzgttlt Zol nguug gpz kwYl ulZowkY pv cliZpwv =.A.7.
Yvt_ Zol kpmmlzlvilY gzl xzlYlvZlk olzl.

TlZowk R ug_ hl [Ylk Zw Yow] ZogZ Zol LwvZzwt tpupZ mwz wmm-YpZl hlZg gpz kwYl
mzwu ngYlw[Y lmmt[lvZY '7.7.3) ogY hllv ulZ mwz zltlgYlY w\lz gxxzwxzpgZl xlzpwkY. dopY
LwvZzwt pY hgYlk wv Zol YhrliZp\l pv tYLOb;0, Ixxlvkp^ R, c[hYliZpwv J.1, ]opio
tpupZY Zol lYZpugZlk gvv[gt hlZg gpz kwYl gZ [vzlYZzpiZlk gzlg twigZpwvY.

N^illkpvn Zol YhrliZp\l kwlY vwZ puulkpgZlt_ tpupZ xtgvZ wxlzgZpwv h[Z zly[pzlY
g zlxwzZ Zw Zol VbL ]pZopv 70 kg_Y.

Ymm-cpZl MwYl Lgti[tgZpwv Tgv[gt
cliZpwv =
bl\. 71
_gnl 70 wm ;;

elzuwvZ fgvsll V[itlgz _w]lz cZgZpwv
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Tif dbndxnbwkrp rg hurxpe nfyfn ufnfbvf ekvsfuvkrp sbubofwfuv buf cbvfe rp wif
nrdbwkrp rg wif Nruwi _bufirxvf zkwi ufvsfdw wr wif vkwf crxpebuZ wibw zrxne
fYsfukfpdf wif ikhifvw fYsrvxuf- Tif Nruwi _bufirxvf drpwbkpv b zbvwf rkn cxupfu wibw
dbp cf xvfe gru wif kpdkpfubwkrp rg nrz nfyfn drpwbokpbwfe zbvwf rkn) bpe kv efvkhpbwfe
bv b hurxpe nfyfn ufnfbvf srkpw wr wif bworvsifuf- Exf wr ekggfufpdfv kp cxknekph durvv
vfdwkrpbn bufbv bpe ufvxnwkph cxknekph zbmf fggfdwv) wif Nruwi _bufirxvf bworvsifukd
ekvsfuvkrp gbdwruv buf drpvfuybwkyf kp drosbukvrp wr wirvf bvvrdkbwfe zkwi wif obkp
snbpw gbdknkwkfv) vxdi bv wif Txuckpf Cxknekph- Av b drpvftxfpdf) bpZ srwfpwkbn ru
xpfYsfdwfe hurxpe nfyfn ufnfbvf guro wif Txuckpf Cxknekph ru belrkpkph vwuxdwxufv dbp
xwknk[f wif bcryf hurxpe ufnfbvf ervf bvvfvvofpw ftxbwkrpv-

7-;-1 Mfwire LL

Lg Mfwire L dbpprw cf bssnkfe) ru kg wif Mfwire L ervf efwfuokpbwkrp kpekdbwfv
wibw wif Drpwurn nkokw obZ cf fYdffefe) ru kg b oruf fYbdw dbndxnbwkrp kv uftxkufe) wifp
Mfwire LL obZ cf bssnkfe- Mfwire LL drpvkvwv rg wif orefnv) kpsxw ebwb bpe
bvvxoswkrpv kp RfhxnbwruZ Jxkef /-/.=) Rfy- / "Rfgfufpdf A&) fYdfsw zifuf vkwf\
vsfdkgkd orefnv) ebwb ru bvvxoswkrpv buf oruf bssnkdbcnf-

7-= Mfwire wr Dbndxnbwf wif Dukwkdbn Ouhbp Ervf guro Lrekpfv) Tukwkxo bpe Pbuwkdxnbwfv

Iggnxfpw Drpwurn 1-1-1 nkokwv wif dukwkdbn ruhbp ervf wr b Mfocfu rg wif Pxcnkd
guro bnn ufnfbvf vrxudfv rgL\/1/) /\/11) Tukwkxo) bpe sbuwkdxnbwfv zkwi ibng\nkyfv hufbwfu
wibp ; ebZv "ifufbgwfu dbnnfe ~L'P~& kp hbvfrxv fggnxfpwv wr :-3 oufo sfu txbuwfu bpe /3
oufo sfu Zfbu-

Vvf Mfwire L gkuvw wr dbndxnbwf wif dukwkdbn ruhbp ervf guro crwi fnfybwfe bpe
hurxpe nfyfn yfpw ufnfbvfv- Tif wrwbn dukwkdbn ruhbp ervf nkokw rg Drpwurn 1-1-1 kv wif
wrwbn drpwukcxwkrp guro crwi hurxpe nfyfn bpe fnfybwfe ufnfbvfv rddxuukph exukph wif
sfukre rg kpwfufvw

Vvf Mfwire LL kg b oruf bddxubwf dbndxnbwkrp rg dukwkdbn ruhbp ervf kv pffefe
"k-f-) Mfwire L kpekdbwfv wif ervf kv hufbwfu wibp wif nkokw&-

Ogg\Skwf Ervf Dbndxnbwkrp Mbpxbn
Sfdwkrp 7
Rfy- 1/
Pbhf 10 rg 33

Yfuorpw abpmff Nxdnfbu Przfu Swbwkrp



7-:-. Ogxksf M

Eesw = ~ T~_S EJLwles &7,/3'
l

&pvgp' &Dl' &~~p'

T ~_S ! _sxco cexlzlx[ &Dl' vgogcwgf hvsp xkg wxcen xs xkg cxpswtkgvg sh
vcflsryeolfg "l" fyvlri xkg tgvlsf sh lrxgvgwx- Jsv wxvsrxlypw crf xvlxlyp)
ywg xkg pswx vgegrx pgcwyvgpgrx-

EJLwles = Ylxg,wtgelhle evlxleco svicr fswg hcexsv hsv c wxcen icwgsyw vgogcwg sh
vcflsryeolfg "l" &pvgpoDl'- Jsv gcek vcflsryeolfg lx lw xkg cig ivsyt crf
svicr Ylxk xkg ocvigwx fswg hcexsv- Ygg _cdog .-.-./-

_kg evlxleco svicr fswg lw ecoeyocxgf hsv ivsyrf ogzgo vgogcwgw cw hsoosYw;

Eesi = ~ T~NS EJLiles

&pvgp'
&Dl' &~~p'

&7,11'

T ~NS = _sxco cexlzlx[ &Dl' vgogcwgf hvsp ivsyrf ogzgo zgrxw xs xkg cxpswtkgvg sh
vcflsryeolfg "l" fyvlri xkg tgvlsf sh lrxgvgwx- Jsv xvlxlyp) wxvsrxlypw) crf
Jg,33 ywg xkg pswx vgegrx pgcwyvg-

EJLiles = Ylxg,wtgelhle evlxleco svicr fswg hcexsv hsv c ivsyrf ogzgo vgogcwg sh
ryeolfg "l" &pvgpoDl'- Jsv gcek vcflsryeolfg lx lw xkg cig ivsyt crf svicr
Ylxk xkg ocvigwx fswg hcexsv- Ygg _cdog .-.-./-

_kg evlxleco svicr fswg hsv xkg wlxg lw guyco xs Eesw~ Eesi-

Iuycxlsrw 7,/3 crf 7,11 ecr dg cttolgf yrfgv xkg hsoosYlri esrflxlsrw
&sxkgvYlwg) mywxlh[ Ogxksf osv esrwlfgv Ogxksf MM';

.- Psvpco stgvcxlsrw &rsx gpgvigre[ gzgrx')

/- 1-3 vgogcwgw zlc xkg tocrx wxcen) _yvdlrg Cyloflri) crf Ycwxg slo dyvrgv &wgg
AttgrflZ E hsv wyvzgloocreg evlxgvlc sr Ycwxg slo dyvrlri') xs xkg cxpswtkgvg)
crf

0- Ar[ esrxlrysyw sv dcxek vgogcwg szgv cr[ xlpg tgvlsf-

agvpsrx bcrngg Pyeogcv SsYgv Yxcxlsr

Rhh,Ylxg Eswg Dcoeyocxlsr Ocryco
Ygexlsr 7
Vgz- 0.
Scig 00 sh 33



;-=-1 Efyoy lux Rkznui C

bnoy ykhzout ykxZky znxkk vYxvuykyA &0' zu iuhYsktz znfz Rkznui P husvroky
[ozn fvvxuvxofzk S_I xkmYrfzouty) &1' zu vxuZoik gfhpmxuYti fti zxfototm otluxsfzout
zu Rkznui P Yykxy) fti &3' zu vxuZoik ft otzxuiYhzux] Yykx"y mYoik zu Rkznui331

Rkznui P sf] gk Yyki zu ynu[ znfz znk Iutzxur rosoz lux ull,yozk uxmft iuyk lxus
mfyky &3-3-3' nfy gkkt skz lux xkrkfyky uZkx znk fvvxuvxofzk vkxouiy-

Rkznui P [fy ikZkruvki yYhn znfz ~znk fhzYfr k\vuyYxk ul ft otioZoiYfr --- oy
Ytropkr] zu gk yYgyzftzofrr] Ytikxkyzosfzki~ &rTIM_:/) Dvvktio\ P'- bnk Yyk gkru[ ul
f yotmrk ~hxozohfr xkhkvzux~ vxuZoiky vfxz ul znk hutykxZfzoZk sfxmot zu znk hfrhYrfzout ul
hxozohfr uxmft iuyk ot Rkznui P- Rkznui PP frru[y znfz fhzYfr otioZoiYfry) [ozn xkfr
gknfZouxy) gk zfpkt otzu fhhuYtz lux ft] moZkt xkrkfyk-3C lfhz) Rkznui P [fy gfyki ut f
Rkznui PP ftfr]yoy ul znk hxozohfr xkhkvzux luxznk fttYfr fZkxfmk hutiozouty- Mux
vYxvuyky ul husvr]otm [oznznkIutzxu03-3-3) sf\osYs fttYfr fZkxfmk fzsuyvnkxoh
ioyvkxyout lfhzuxy fxk fvvxuvxofzk lux gfzhn fti hutzotYuYy xkrkfyky- bnfz ftfr]yoy [fy
hfrrki znk ~gfyk hfyk~C oz dfyznkt xkiYhki zu luxs Rkznui P- bnk gfyk hfyk) znk skznui
ul xkiYhzout) fti znk fyyYsvzouty fti ifzf Yyki fxk vxkyktzki gkru[-

bnk yzkvy vkxluxski ot znk Rkznui P ikxoZfzout lurru[- Moxyz) ot znk gfyk hfyk)
znk iuyk osvfhz zu znk hxozohfr xkhkvzux ot znk luxs ul iuyk lfhzuxy &sxkxt.Io' ul 0 hYxok
xkrkfyk ul kfhn3-A xfioutYhroik zu mfykuYy kllrYktzy [fy ikxoZki- bnkt Rkznui P [fy
ikzkxsotki Yyotm yosvrol]otm fti lYxznkx hutykxZfzoZk fyyYsvzouty- bnk gfyk hfyk
ftfr]yoy Yyky znk skznuiy) ifzf fti fyyYsvzouty ot _kmYrfzux] NYoik 0-0/= &LwYfzouty
M!/~ M!J fti M!,; ot _klkxkthk D'- bfgrky ;-=-0 fti ;-=-1 uYzrotk nYsft hutyYsvzout
fti ktZoxutsktzfr vfxfskzkxy Yyki ot znk ftfr]yoy- Pz oy hutykxZfzoZkr] fyyYski znfz
znk hxozohfr xkhkvzux roZky fz znk ~sf\osYs ull,yozk fzsuyvnkxoh ioyvkxyout lfhzux
ruhfzout~ fy iklotki ot akhzout ;-0/- Ou[kZkx) nk oy k\vuyki) hutykxZfzoZkr]) zu frr
vfzn[f]y &ykk akhzout ;-0/'- bnk xkyYrzotm yozk,yvkholoh iuyk lfhzuxy fxk lux znk
sf\osYs uxmft fti znk fmk mxuYv [ozn znk nomnkyz iuyk lfhzux lux znfz uxmft- bnkyk
hxozohfr uxmft) hxozohfr fmk iuyk lfhzuxy fxk moZkt ot bfgrk 0-0-01-

Mux ft] mfy xkrkfyk) iYxotm ft] vkxoui) znk othxksktz ot fttYfr fZkxfmk iuyk
lxus xfioutYhroik ~o~ oyA

&;,1;'

[nkxk JMNohu oy znk hxozohfr iuyk lfhzux lux xfioutYhroik ~o~ fti Yo oy znk fhzoZoz] ul
xfioutYhroik ~o~ xkrkfyki ot hYxoky-

Rkznui P oy suxk hutykxZfzoZk znft Rkznui PP ot znk xkmout ul znk kllrYktz iuyk
Iutzxur rosoz gkhfYyk oz oy gfyki ut znk lurru[otm xkiYhzout ul znk gfyk hfyk- bnk iuyk
lfhzuxy JMNohu Yyki ot Rkznui P [kxk hnuykt lxus znk gfyk hfyk zu gk znk nomnkyz ul znk
ykz lux znfz xfioutYhroik- 3Ckllkhz kfhn xfioutYhroik oy hutykxZfzoZkr] xkvxkyktzki g] ozy
u[t hxozohfr fmk mxuYv fti hxozohfr uxmft-

Tll,aozk Juyk IfrhYrfzout RftYfr
akhzout ;
_kZ- 30
Vfmk 37 ul ::

ckxsutz eftpkk SYhrkfx Vu[kx azfzout



0)1). D;NAI: CC

C_ DYnbhV C TRgghn SY RiiecYV& hl c_ nbY DYnbhV C VhmY YsTYYVm nbY 7hgnlhe ecfcn
hl c_ R fhlY YsRTn TReToeRnchg cm lYkoclYV& nbYg DYnbhV CC mbhoeV SY RiiecYV) DYnbhV CC
Thgmcmnm h_ nbY fhVYem& cgion VRnR RgV Rmmofinchgm cg LYaoeRnhlt =ocVY -)-,1& LYp) -
~LY_YlYgTY 3"& YsTYin rbYlY mcnY'miYTc_cT fhVYem& VRnR hl Rmmofinchgm RlY fhlY
RiiecTRSeY) NbY SRmY TRmY RgRetmcm& VhTofYgnYV RShpY& cm R ahhV YsRfieY h_ nbY omY h_
DYnbhV CC) Cn cm Rg RTTYinRSeY mnRlncga ihcgn _hl R DYnbhV CC RgRetmcm)

I__'McnY :hmY 7ReToeRnchg DRgoRe
MYTnchg 0
LYp) .-
JRaY ./ h_ //

OYlfhgn PRgdYY EoTeYRl JhrYl MnRnchg
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dEITM :,A,/ "JwvZpv[lk&

YwZlYC

"/& Nwz VlZowk RR kwYl-kwYl zgZl gvgt_YlY wm pklvZpmplk zgkpwgiZp\pZ_ zltlgYlY wm tlYY Zogv wvl _lgz' Zol Ywpt l^xwY[zl Zpul mwz ZogZ
zltlgYl ug_ hl YlZ gZ =;:. ow[zY "/ _lgz& mwz gtt xgZo]g_Y,

"0& Nwz VlZowk RR kwYl-kwYl zgZl gvgt_YlY xlzmwzulk mwz zltlgYlY wii[zzpvn k[zpvn Zol mpzYZ wz mw[zZo igtlvkgz y[gzZlzY' Zol mzgiZpwv wm
Zpul gvpugtY gzl gYY[ulk Zw hl wv xgYZ[zl pY `lzw "vwvnzw]pvn YlgYwv&, Nwz Zol Yliwvk gvk Zopzk igtlvkgz y[gzZlzY' Zol mzgiZpwv
wm Zpul wv xgYZ[zl JNa&]ptt hl YlZ gZ /,., Na ug_ gtYw hl gkr[YZlk mwz Yxlipmpi mgzu twigZpwvY pm ZopY pvmwzugZpwv pY Yw pklvZpmplk
gvk zlxwzZlk gY xgzZ wm Zol tgvk [Yl ilvY[Y,

"1& Nwz VlZowk RR gvgt_YlY' Zol mzgiZpwv wm xgYZ[zl mllk ]optl wv xgYZ[zl ug_ hl YlZ Zw tlYY Zogv /,. mwz Yxlipmpi mgzu twigZpwvY pm ZopY
pvmwzugZpwv pY Yw pklvZpmplk gvk zlxwzZlk gY xgzZ wm Zol tgvk [Yl ilvY[Y,

"3& Nwz gtt VlZowk RR gvgt_YlY' gv ghYwt[Zl o[upkpZ_ \gt[l ly[gt Zw 7,: "nu-vz~& Yogtt hl [Ylk Zw zlmtliZ iwvkpZpwvY pv Zol YwzZolgYZ
"blmlzlvilC PlgtZo ao_YpiY Sw[zvgt' ewt, 1A "E[n[YZ&' /A=.D agnl 1/=)10.' alznguuwv azlYY&,

"7& egzpghtl d pY g iwuhpvgZpwv wm \gzpghtlY dN gvk dc pv bln[tgZwz_ O[pkl /,/.A' bl\pYpwv /,

elzuwvZ fgvsll Y[itlgz aw]lz cZgZpwv
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:,/. _khkvzux Vuotz fti Putm)bkxs DZkxfmk Dzsuyvnkxoh Joyvkxyout Mfhzuxy lux Osvuxzftz
L\vuyYxk Vfzn[f]y

bnk mfykuYy kllrYktz iuyk skznuiy nfZk gkkt yosvroloki g] fyyYsotm ft
otioZoiYfr [nuyk gknfZoux fti roZotm nfgozy otkZozfgr] rkfi zu f nomnkx iuyk znft
ft]utk kryk, bnk lurru[otm k\vuyYxk vfzn[f]y zu mfykuYy kllrYktzy royzki ot _kmYrfzux]
NYoik /,/.= "_klkxkthk D& nfZk gkkt hutyoikxki lux xfiououiotky' zxozoYs' fti
vfxzohYrfzky [ozn nfrl roZky mxkfzkx znft; if]yA

/, Joxkhz k\vuyYxk zu hutzfsotfzki mxuYtiC
0, Otnfrfzout ul foxC
1 Otmkyzout ul ZkmkzfgrkyC
3, Otmkyzout ul hu[~y sorpC fti
7, Otmkyzout ul skfz,

Ekzf fti mfssf fox iuyky nfZk fryu gkkt)hutyoikxki lux tugrk mfyky ot vrftz
kllrYktzy frutm [ozn [nurk gui] fti ypot iuyk xfzk hfrhYrfzouty,

akhzout :, /., r ikzfory znk ykrkhzout ul osvuxzftz ull)yozk ruhfzouty fti xkhkvzuxy,
akhzout :,/.,0 ikyhxogky znk fzsuyvnkxoh suikr Yyki zu hutZkxz skzkuxurumohfr ifzf
otzu fzsuyvnkxoh ioyvkxyout lfhzuxy, akhzout :,/.,1 vxkyktzy znk sf\osYs fzsuyvnkxoh
ioyvkxyout lfhzuxy hfrhYrfzki fz kfhn ul znk ull)yozk xkhkvzux ruhfzouty,

:,/.,/ _khkvzux Puhfzouty

Joyzfthky zu znk yozk guYtifx] lxus znk z[u kZfrYfzki mfykuYy xkrkfyk vfzn[f]y
"znk azfhp fti Suxzn dfxknuYyk& fxk vxuZoiki ot bfgrk :,/.,0, MuYx osvuxzftz ull)yozk
xkhkvzux ruhfzouty fxk hutyoikxki otznkiuyk fti iuyk xfzk kwYfzouty lux mfykuYy
xfioufhzoZk kllrYktzy lxus znkyk z[u xkrkfyk vfzn[f]y, bnk] fxkA

/, bnk vuotz ul sf\osYs mfssf k\vuyYxk "sf\osYs mfssf ./-~ lxus ft
uZkxnkfi tugrk mfy hruYi lux ikzkxsototm ypot fti [nurk gui] iuyk xfzky fti
mfssf fox iuykyC

0, bnk vuotz ul sf\osYs mxuYti rkZkr fox huthktzxfzout "sf\osYs Ytikvrkzki
./-~ ul tugrk mfyky lux ikzkxsototm ypot fti gkzf fox iuyk xfzky fti iuykyC

1, bnk vuotz ul sf\osYs mxuYti rkZkr fox huthktzxfzout "sf\osYs ikvrkzki ./-~
ul xfiououiotky fti uznkx vfxzohYrfzky lux ikzkxsototm hxozohfr uxmft iuyk lxus
otnfrfzoutC fti

3, bnk vuotz ul sf\osYs ikvuyozout "sf\osYs J-Y& ul xfiououiotky fti uznkx
vfxzohYrfzky lux ikzkxsototm hxozohfr uxmft iuyk lxus otmkyzout,

Tll)aozk Juyk IfrhYrfzout RftYfr
akhzout :
_kZ, !~
Vfmk 1= ul 77

ckxsutz eftpkk SYhrkfx Vu[kx azfzout



_nk Yzfhr xkskfyk wfzn[f] [fy kZfsYfzki fy fu kskZfzki xkskfyk fyyYtoum f
hvuyzfuz uvtoufs Yzfhr lsv[ xfzk vl .17&.7- hlt) _nk wvouz vl tf\otYt mfttf
k\wvyYxk lxvt Yzfhr xkskfyky ~YYI ykhzvx& :-- tkzkxy" [fy ikzkxtouki g] louioum znk
tf\otYt loZk^]kfx fZkxfmk mfttf d,T fz fu] vll^yozk svhfzovu) _nk svhfzovu vl znk
tf\otYt mxvYui skZks fox hvuhkuzxfzovu fui ikwvyozovu vl xfiovoviouky fui vznkx
wfxzohYsfzky ~cPc ykhzvx& /.3- tkzkxy" [fy ikzkxtouki g] louioum znk tf\otYt loZk^
]kfx fZkxfmk ikwskzki d,T fui E,T fz fu] vll^yozk svhfzovu) Jvx znk wYxwvyky vl
ikzkxtououm znk Okznvi M ivyk lfhzvxy lvx xfiovoviouky& zxozoYt& fui wfxzohYsfzky& f tosr
fuotfs [fy fyyYtki zv k\oyz fz znk svhfzovu vl nomnkyz hfshYsfzki mxvYui skZks fox
hvuhkuzxfzovu fui ikwvyozovu vl xfiovoviouky fui vznkx wfxzohYsfzky fy uvzki fgvZk)
_noy svhfzovu znku hvuykxZfzoZks] gvYuiy znk ikwvyozovu vl xfiovuYhsoiky fz fss xkfs tosr
fuotfs svhfzovuy)

_nk Pvxzn cfxknvYyk xkskfyk wfzn[f] [fy kZfsYfzki fy f mxvYui skZks xkskfyk
Yyoum znk yftk tkzkvxvsvmohfs wkxovi^vl^xkhvxi fy znk yzfhr) _nk nomnkyz svum^zkxt
fztvywnkxoh ioywkxyovu lfhzvxy fz znk yozk gvYuifx] [kxk ikzkxtouki ~ykk _fgsk 7).-)."
fui ivyky fui ivyk xfzky zv znk hxozohfs vll^yozk xkhkwzvx [kxk hfshYsfzki fyyYtoum znk
nomnkyz yozk gvYuifx] fztvywnkxoh ioywkxyovu lfhzvxy fss vhhYxxki fz znk yftk svhfzovu)

7).-)/ bkxtvuz efurkk Aztvywnkxoh Eoywkxyovu Oviks

_nk svum^zkxt fZkxfmk fztvywnkxoh ioywkxyovu lfhzvxy fxk hvtwYzki lvx xvYzouk
xkskfyky Yyoum AIRNaY^/ DvtwYzkx Dvik ~Vklkxkuhk C") AIRNaY^/ oy gfyki& ou
wfxz& vu znk hvuyzfuz tkfu [oui ioxkhzovu tviks ioyhYyyki ou VkmYsfzvx] LYoik .)...
~Vklkxkuhk D") Youhk AIRNaY^/ oy f yzxfomnz^souk yzkfi]^yzfzk tviks& yozk^ywkholoh
xkhoxhYsfzovu hvxxkhzovu lfhzvxy [kxk ikZksvwki lvx kfhn xkskfyk wfzn[f] zv fipYyz znk
AIRNaY^/ xkyYszy zv fhhvYuz lvx zktwvxfs Zfxofzovuy vl fztvywnkxoh zxfuywvxz fui
iollYyovu hvuiozovuy) _nk fwwsohfgsk xkhoxhYsfzovu hvxxkhzovu lfhzvxy fxk soyzki ou
_fgsk 7).-)0)

AIRNaY^/ wxviYhky znk lvssv[oum fZkxfmk fztvywnkxoh ioywkxyovu lfhzvxy lvx
kfhn svhfzovu;

.) auikwskzki d,T ioywkxyovu lfhzvxy lvx kZfsYfzoum mxvYui skZks hvuhkuzxfzovuy vl
uvgsk mfyky=

/) Ekwskzki d,T ioywkxyovu lfhzvxy lvx kZfsYfzoum mxvYui skZks hvuhkuzxfzovuy vl
xfiovoviouky fui vznkx wfxzohYsfzky=

0) Lfttf d,T ioywkxyovu lfhzvxy lvx kZfsYfzoum mfttf ivyk xfzky lxvt f ykhzvx
fZkxfmki louozk hsvYi ~Yuikwskzki yvYxhk"= fui

1) E,T ikwvyozovu lfhzvxy lvx kZfsYfzoum ix] ikwvyozovu vl ksktkuzfs xfiovoviouky
fui vznkx wfxzohYsfzky)

Rll^Yozk Evyk DfshYsfzovu OfuYfs
Ykhzovu 7
VkZ) 0.
Sfmk 1- vl 33
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ank Suxzn cfxknuYyk ikvrkzki M;J fti ,/J lfhzuxy [kxk ikxoZki Yyotm znk
vrYsk ikvrkzout fti ikvuyozout hYxZky vxuZoiki ot YkmYrfzux] NYoik 0-000- Ou[kZkx)
gkhfYyk znk YkmYrfzux] NYoik 0-000 ikvrkzout fti ikvuyozout hYxZky fxk rosozki zu ft
kllkhzo Zk xkrkfyk nkomnz ul 0// skzkxy ux rkyy fti znk bkxsutz eftpkk _zfhp kllkhzoZk
xkrkfyk nkomnz &yzfhp nkomnz vrYy vrYsk xoyk' hft k\hkki 0// skzkxy) znk _zfhp ikvrkzki
M;J fti ,!J lfhzuxy [kxk ikxoZki Yyotm znk ikvuyozout Zkruhoz] huthkvz vxkyktzki ot
~Rkzkuxurum] fti Dzusoh Ltkxm] , 0C;A~ &Yklkxkthk L) _khzout :,3-1' ) fyyYsotm f
hutyzftz ikvuyozout Zkruhoz] ul 0 kxt.ykh-

Nfssf iuyk xfzk oy hfrhYrfzki znxuYmnuYz znoy Tld"R Yyotm znk lotozk hruYi
suikr vxkyktzki ot ~Rkzkuxurum] fti Dzusoh Ltkxm] , 0C;A
&Yklkxkthk L) _khzout = :-1-:'- anfz suikr oy osvrksktzki znxuYmn znk iklotozout ul ft
kllkhzoZk mfssf fzsuyvnkxoh ioyvkxyout lfhzux)dM;Jaf &Yklkxkthk E) _khzout 7') fti
znk xkvrfhksktz ul M;J ot otlotozk hruYi iuyk kwYfzouty g] znkdM;Jaf~

;-0/-3 Putm,akxs DZkxfmk Dzsuyvnkxoh Joyvkxyout Mfhzuxy lux Ykhkvzuxy

DhzYfr skfyYxki skzkuxurumohfr ifzf lux znk loZk,]kfx vkxoui) 1//1 znxuYmn
1//;) [kxk ftfr]^ki zu ikzkxsotk frr znk ZfrYky fti ruhfzouty ul znk sf\osYs ull,yozk
rutm,zkxs fZkxfmk fzsuyvnkxoh ioyvkxyout lfhzuxy- Lfhn iuyk fti iuyk xfzk hfrhYrfzout
othuxvuxfzky znk sf\osYs fvvrohfgrk ull,yozk rutm,zkxs fZkxfmk fzsuyvnkxoh ioyvkxyout
lfhzux- ank ZfrYky Yyki fti znkox ruhfzouty fxk yYssfxo^ki ot afgrk ;-0/-0-
afgrk ;-0/-0 fryu otiohfzky [nohn fzsuyvnkxoh ioyvkxyout lfhzuxy fxk Yyki zu hfrhYrfzk
znk ZfxouYy iuyky ux iuyk xfzky ul otzkxkyz-

Tll,_ozk Juyk IfrhYrfzout RftYfr
_khzout ;
YkZ- 30
Vfmk 70 ul ::
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;-00 Tn[rym [y Livl\vi[n MsYnl[ MyZn OYyw _vix[ YznYi[syx

Noov\nx[ Lyx[Yyv 3-7-0 &7/LOaPC/' YnZ[Ysl[Z [rn myZn [y [rn ^ryvn kym` yY ix`
yYpix [y ix` wnwknY yo [rn z\kvsl oYyw ivv Z[i[syx Zy\YlnZ &sxlv\msxp msYnl[ Yimsi[syx
oYyw os_nm Zy\YlnZ yx,Zs[n' [y 1: wYnw sx i livnxmiY `niY &n_lnz[ [rn [r`Yysm) ^rslr sZ
vsws[nm [y =: wYnw'-

;-00-0 c\Yksxn J\svmsxp

crn wi_sw\w lyx[Ysk\[syx yo msYnl[ myZn [y [rn ^ryvn kym` yY [y ix` yYpix m\n
[y V,0; mnli` oYyw [rn [\Yksxn sZD

~

~ - 4 ,0; -.+--/* - _;,+O~ /:.8/ &;,1=i'

^rnYnD

MyZn lyx[Ysk\[syx &wYnw' oYyw V:.mnli` [y [rn Zs[n ky\xmiY` lYs[sliv
Ynlnz[yY &enZ[ Znl[yY')

R"V,0; 4 0-30N,/: g\xs[vnZZ lyYYnvi[syx oil[yY kn[^nnx [rn Zs[n ky\xmiY` n_zyZ\Yn
&wa' ixm [rn [swn sx[npYiv yo [rn i]nYipn TbSaT YnimsxpZ &wa'h)

R[sZZ\n /-=0 glyx]nYZsyx oil[yY) oYyw Yimsi[syx n_zyZ\Yn sx isY [y [sZZ\n myZn
&wYnwvwa'h)

Rlivsk 4 7=A-A &wavrY' . gI]nYipn TbSaT Ynimsxp &wavrY' oyY i livskYi[syx Zy\Yln
yo :// wavrY m\Ysxp [rn n_zyZ\Yn sx[nY]iv yo sx[nYnZ[h

gVy[nD TbSaT livskYi[syxZ ^y\vm xyYwivv` oivv ^s[rsx [rn [swn sx[nY]iv yo
sx[nYnZ[- Px Z\lr liZnZ) yxn izzYyilr ^y\vm kn [y livl\vi[n [rn [swn sx[npYivZ
yo [rn TbSaT YnimsxpZ ZnziYi[nv` oyY [rn znYsymZ knoyYn ixm io[nY
livskYi[syx) ixm [rnx imt\Z[ nilr YnZ\v[ k` [rn lyYYnZzyxmsxp livskYi[syx
lyYYnl[syx oil[yY- I Znlyxm &vnZZ lywzvsli[nm) [ry\pr wyYn lyxZnY]i[s]n'
izzYyilr ^y\vm kn [y \Zn [rn rsprnZ[RLi0sk oil[yY m\Ysxp [rn sx[nY]iv oyY ky[r
[rn zYn, ixm zyZ[,livskYi[syx znYsymZ-h

8If=\I E cswn sx[npYiv yo [rn TbSaT i]nYipn Ynimsxp &wa' m\Ysxp [rn sx[nY]iv ~c-

Yoo,bs[n MyZn Livl\vi[syx Tix\iv
bnl[syx ;
\_i! -+
_ipn 7: yo ::
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; IOENI naT_eic ~hNgdn" Vv nT_eTpeki hkiepkn- Tp oamraipeTg peha
opal pe&Toorha_ pk Va YkiopTip _rneic pda peha orVeipansTg Egpe~To
_abeia_ Vagkt"&

. ; JrhVan kb briYpekieic IOENIo _rneic pda orVeipansTg Egpe&

; Peha orVeipansTg ~dn"& tepdei/ia~ _abeia_ pk olTi pda eipansTg
Vaptaai pe Ti_ pda iaup hkiepkn naT_eic& e)a)7

; ~1'-3Y"

4 ; JrhVan kb orVeipansTgo Egpetepdei/ia~ orYd pdTp

EgP ; ~1'-3_"

Crneic lgTip odrp_kti Yki_epekio& wank IOENI naT_eico odkrg_ Va Tooecia_
oeiYa pdana eo ik J+~lnk_rYpeki ei pda Ykna) =o T YkioansTpesa TgpaniTpesa& TYprTg
naT_eico ~nabgaYpeic nagTpesagv'gkt VTYfcnkri_ nT_eTpeki" hTv Va rpegewa_) =gok&
TnYdesa_ hkiepkn naT_eico tdeYd cap TYYe_aipTggv gkop odkrg_ Va Tooecia_ aopehTpa_
sTgrao: T oeicga hkiepkn naT_eic hTv Va lnkse_a_ bkn pdeo& bkn Tiv oeicga peha eipansTg
olTiieic pda aipena lanek_ tepd Ykipeirkro gkoo ei pda TnYdesa_ _TpT VToa)

Pda _koa Ykhlrpa_ roeic pda TVksa amrTpekio hTv Va YkioansTpesagv Tllgea_ pk
pda iaTnaop naoe_aiYa) Dktasan& ep hTv Va YknnaYpa_ bkn kYYrlTiYv peha ~Vv
hrgpelgveic pda _koa Vv pda bnTYpeki kb peha pvleYTggv olaip Vv pda naoe_aip Tp pda
gkYTpeki _rneic pda lanek_ kb eipanaop"& eb _kYrhaipa_) Ckoa na_rYpeki Vv pda odeag_eic
lnkse_a_ Vv pda naoe_aipeTg opnrYprna hTv Tgok Va Ykioe_ana_)

Lbb'Oepa Ckoa ATgYrgTpeki ITirTg
OaYpeki 1
Nas) .,
MTca /1 kb 00

Ranhkip STifaa JrYgaTn Mktan OpTpeki



3)--). Lmorf TYocfmspc

OYbgmYargtc kYrcogYip Ylb imu ictci uYprc aYl _c prmocb gl rfc Lmorf
TYocfmspc) Rfc kYvgksk YllsYi bmpc amlrog_srgmlp rm mdd'pgrc ocacnrmop "ucpr pgrc
_mslbYow iglc& domk pmsoacp gl rfc pfgcibcb "cYpr& clb Ylb rfc slpfgcibcb "ucpr& clb md
rfc Lmorf TYocfmspc Yoc=

,).1 v O p dmo rfc pfgcibcb clb "3'.:&

"
kockiwo&
kockIfo

Ylb

! R- ~

"kAddg I
,)1/ v !+- dmo rfc slpfgcibcb clb "3'.;&

"
kockiwo&
kockIfo

ufcoc=

Ep C Rfc YllsYi bmpc amlrog_srgml Yr rfc kYvgksk pgrc _mslbYow imaYrgml domk
dgvcb pmsoacp md oYbgYrgml prmocb gl rfc pfgcibcb cYpr clb md rfc Lmorf

TYocfmspc " ~=ddgI )

Es C Rfc YllsYi bmpc amlrog_srgml Yr rfc kYvgksk pgrc _mslbYow imaYrgml domk
dgvcb pmsoacp md oYbgYrgml prmocb gl rfc slpfgcibcb ucpr clb md rfc Lmorf

TYocfmspc " ~=k I )

O p C Empc oYrc kcYpsocb Yr - kcrco domk rfc pmsoac gl rfc pfgcibcb clb md rfc

lmorf uYocfmspc " oo=~k & )

Os C Empc oYrc kcYpsocb Yr - kcrco domk rfc pmsoac gl rfc slpfgcibcb clb md rfc

lmorf uYocfmspc " k~~k& )

Mdd'Pgrc Empc DYiasiYrgml JYlsYi
Pcargml 3
Oct) /-
NYec 07 md 11

Scokmlr VYlhcc LsaicYo Nmuco PrYrgml



,'.1 8 Dosd r_td to cosd bonvdrshon e_btor wghbg rdl_tds rnrdm)yr _t tgd wdst shtd
aounc_ry pdr mrdmlgr md_surdc _t - mdtdr erom tgd sourbd hn tgd sghdlcdc
dnc oe tgd w_rdgousd _ssumhnf ht hs eull to b_p_bhty eor ond yd_r

!,~,/;
,'1/ = Dosd r_td to cosd bonvdrshon e_btor wghbg rdl_tds rnrdm)yr _t tgd wdst shtd

aounc_ry pdr mrdmlgr md_surdc _t . mdtdr erom tgd sourbd hn tgd
unsghdlcdc dnc oe tgd w_rdgousd _ssumhnf ht hs eull to b_p_bhty eor ond yd_r

+4~4~I
3'--'/ Jow Jdvdl V_std Rtor_fd O_c

Intdrhm stor_fd oe p_bk_fdc Dry Abthvd V_std ~DAV" _nc spdnt hon dxbg_nfd
_nc ehltdr mdch_ hs pdrmhttdc hn mocul_r bonbrdtd stor_fd ovdrp_bks on tgd JJV stor_fd
p_c e_bhlhty _ci_bdnt to tgd nortg w_rdgousd' Sgd _rr_nfdmdnt oe tgd stor_fd moculds hs
subg tg_t DAV hs pl_bdc hn moculds wghbg sghdlc ghfgdr _bthvhty hon dxbg_nfd mdch_
erom tgd wdst shtd aounc_ry' Sgd cosd _t tgd m_xhmum shtd aounc_ry rdbdptor erom
aotg chrdbt r_ch_thon _nc skysghnd sb_ttdr b_n ad b_lbul_tdc _s eollows;

~_" Dhrdbt Dosd ~lhnd oe shfgt"

DcE 8 ,'.7 x

~ mrdm "
:yr&rnoculd ~

mrdm)yr"
mrdm)gr

+!- ~3&/,"

or

8 ,'/: =

~
mrdm "

yr&moculd ~
mrdm)yr"
mrdmlgr

~3&/-"

Nee&Rhtd Dosd C_lbul_thon L_nu_l
Rdbthon 3
Pdv' /-
O_fd 07 oe 11

Tdrmont Y_nkdd Mubld_r Oowdr Rt_thon



tebnbA

MaI C Reb VkkrVh afnb_p alob _lkpnfYrpflk Vp peb iVufiri ofpb YlrkaVnv
cnli V ofkdhb nb_pVkdrhVn oplnVdb ilarhb tef_e eVo Vk rklYopnr_pba
oelnp bka orncV_b "klp oefbhaba Yv lpebn ilarhbo& lnfbkpVpba pltVna

peb tbop ofpb YlrkaVnv " inbi & ,
vn) ilarhb

EaP C Reb VkkrVh afnb_p alob _lkpnfYrpflk Vp peb iVufiri ofpb YlrkaVnv
cnli V ofkdhb nb_pVkdrhVn oplnVdb ilarhb tef_e eVo Vk rklYopnr_pba
hlkd ofab orncV_b "klp oefbhaba Yv lpebn ilarhbo& lnfbkpVpba pltVna

peb tbop ofpb YlrkaVnv " inbi & ,
vn)ilarhb

~ C JVufiri alob nVpb ibVornba Vp 1 cbbp cnli peb ofab lc peb oplnVdb
ilarhb telob rklYopnr_pba cV_b "f,b,' V ofab ln bka orncV_b tef_e fo
klp oefbhaba Yv lpebn tVopb ilarhbo& fo pltVna peb tbop ofpb YlrkaVnv,

ca C Reb cnV_pflk lc V vbVn peVp V oplnVdb ilarhb fo fk rob lk peb oplnVdb
mVa,

.,0; Elob nVpb pl alob _lksbnoflk cV_pln tef_e nbhVpbo inbi-vn Vp peb tbop
ofpb YlrkaVnv mbn inbihen ibVornba Vp 1 cbbp cnli peb kVnnlt bka lc
peb nb_pVkdrhVn oplnVdb ilarhb tebk peVp cV_b fo lnfbkpVpba pltVna peb
tbop YlrkaVnv,

.,1= C Elob nVpb pl alob _lksbnoflk cV_pln tef_e nbhVpbo inbi-vn Vp peb tbop
ofpb YlrkaVnv mbn inbihen ibVornba Vp 1 cbbp cnli peb hlkd ofab lc peb
nb_pVkdrhVn oplnVdb ilarhb tebk peVp cV_b fo lnfbkpVpba pltVna peb
tbop YlrkaVnv,

Mcc)Pfpb Elob DVh_rhVpflk JVkrVh
Pb_pflk :
Obs, 1/
NVdb 3= lc 77

Sbnilkp TVkgbb Lr_hbVn Nltbn PpVpflk



&c' Sdbuufs Espn Slztikof

&:,31'
DSLR = /-/0: _ RSLR _ gtl

&
nsfn '
zs,Ikofs &

nsfn.zs'
nsfnmis

&"'

boe

&:,33'
DSLD ! /-/07 _ RSLD _ gSL

&
nsfn J

zs, npevmf &
nsfnmzs'
nsfnmis

&"'

xifsf;

RSLR Tif boovbm tlztikof tdbuufs dpouskcvukpo up uif eptf bu uif
nbyknvn tkuf cpvoebsz gspn b tkohmf trfou kpo fydibohf nfekb
mkofs ko b tupsbhf npevmf xiptf upr tvsgbdf kt opu pctusvdufe evf up

tubdlkoh pg npevmft & ns~n J-
zs,Ikofs

RSLD = Tif boovbm tlztikof tdbuufs dpouskcvukpo up uif eptf bu uif
nbyknvn tkuf cpvoebsz gspn b sfdubohvmbs tupsbhf npevmf
dpoubkokoh DAY xiptf upr tvsgbdf kt opu pctusvdufe evf up

tubdlkoh pg npevmft & nsfn +~
zs,sopevmf

RSLR Eps Rftkot) uif nbyknvn eptf sbuf nfbtvsfe bu 3 gffu pwfs uif upr
pg fbdi mkofs ko b tupsbhf npevmf &nsfnmis'-

RSLD = Eps DAY) uif nbyknvn eptf sbuf nfbtvsfe bu 3 gffu pwfs uif upr
tvsgbdf pg b tupsbhf npevmf xkui DAY &nsfnmis'-

gSL = Tif gsbdukpo pg b zfbs uibu b tupsbhf npevmf kt ko vtf po uif tupsbhf
rbe-

Ogg,Skuf Dptf Cbmdvmbukpo Mbovbm
Sfdukpo :
Rfw- 30
Pbhf 7/ pg 77

Vfsnpou abolff Nvdmfbs Ppxfs Subukpo



-,-.7 ; Cmpc oYrc rm bmpc amltcopgml dYarmo dmo rfc paYrrco bmpc domk cYaf
ocpgl iglco pmsoac gl prmoYec ufgaf ociYrcp kockiwo Yr rfc ucpr pgrc
_mslbYow nco kockifmso Yr 0 dccr domk rfc rmn md rfc kmbsic,

-,-.3 ; Cmpc oYrc rm bmpc amltcopgml dYarmo dmo rfc paYrrco bmpc domk C=T
_mvcp gl prmoYec ufgaf ociYrcp kockiwo Yr rfc ucpr pgrc _mslbYow
nco kockifo Yr 0 dccr domk rfc rmn md rfc kmbsic,

"a& Cmpc Domk Ocpgl Iglcop Csogle RoYlpdco

Csogle rfc kmtckclr md ocpgl iglcop domk roYlpdco aYphp rm rfc prmoYec kmbsicp'
rfc iglcop ugii _c slpfgcibcb gl rfc prmoYec nYb YocY dmo Y pfmor ncogmb md rgkc,
Rfc kYvgksk bmpc amlrog_srgml Yr rfc pgrc _mslbYow bsogle rfc slpfgcibcb
kmtckclr md ocpgl iglcop aYl _c aYiasiYrcb domk:

CDA13C -

"olock&

ufcoc:

CroYlp

~OroYlp

RroYl

-,--/3

-,--/3 v O roYl + R roYlp

"
olockifo& " oYb&
oYbEfo fo

"7)01&
"fo&

; Rfc bmpc amlrog_srgml rm kYvgksk pgrc _mslbYow ocpsirgle domk
rfc slpfgcibcb kmtckclr md ocpgl iglcop _cruccl Y roYlpdco aYph
Ylb Y prmoYec kmbsic "olock&,

; Cmpc oYrc kcYpsocb Yr amlrYar"/.r& domk rfc slpfgcibcb rmn
psodYac md rfc ocpgl iglco gl Oifo,

; Rfc rgkc "gl fmsop& rfYr Yl slpfgcibcb ocpgl iglco gp cvnmpcb gl
rfc prmoYec nYb YocY,

; Rfc bmpc oYrc rm bmpc amltcopgml dYarmo dmo Yl slpfgcibcb ocpgl
iglco ufgaf ociYrcp kockifmso Yr rfc ucpr pgrc _mslbYow nco
oYbifo Yr amlrYar "/!-~domk rfc slpfgcibcb psodYac md rfc iglco,

Mdd)Pgrc Cmpc AYiasiYrgml JYlsYi
Pcargml 7
Oct, 0.
NYec 3. md 33

Scokmlr VYlhcc LsaicYo Nmuco PrYrgml



"e& Jpwfpprexnbu Ibs Crvf

-1 beekwkrp wr wif bcryf ofwirev gru efwfuokpkph ervfv bw wif zfvw vkwf crxpebuZ
guro wif MM_ vwrubhf sbe' bprwifu ervf bvvfvvofpw orefn ibv cffp kpdnxefe wr
beeufvv wif srvvkcnf drpekwkrp rg vsbdfv ru hbsv fYkvwkph cfwzffp wif snbdfofpw
rg wif C=_ vwrubhf orexnfv vkwxbwfe bnrph wif zfvw gbdkph vkef rg wif sbe,
Vikv drxne ufvxnw kp b ubekbwkrp vwufbokph drpekwkrp fYkvwkph kg krp fYdibphf
ufvkp nkpfuv zfuf snbdfe kp vwrubhf ekufdwnZ cfikpe wif hbs, Vif ekufdw ervf
ftxbwkrpv "7)0- bpe 7)0.& drpvkefu wibw wif vwrubhf orexnfv vkwxbwfe rp wif
rxwvkef rg wif sbe bufb surykef b xpkgruo vikfne wr vwrubhf orexnfv snbdfe
cfikpe wifo, Vif kpwfuorexnbu hbs ervf ftxbwkrp "7)03& bddrxpwv gru bpZ
siZvkdbn vsbdkph cfwzffp wif rxwvkef vwrubhf orexnfv zikdi ibyf prw cffp
dryfufe cZ beekwkrpbn fYwfupbn vikfnekph,

"7)03&
CIbs ; /,11 D) / Y _ Ibs 8 -4. 8 gIbs

"
oufo & "oufo&
Zu Zu) kp) Ak

"kp& "Ak& !~ +

zifuf:

Crbs ; Vif bppxbn ervf drpwukcxwkrp bw wif obYkoxo vkwf crxpebuZ
"zfvw& guro ubekbwkrp vwufbokph wiurxhi wif kpwfpprexnbu hbs
cfwzffp C=_ vwrubhf orexnfv xvfe wr vikfne ufvkp orexnfv
guro ekufdw ubekbwkrp "upufonZu&,

_Pbs ; Vif kpwfuorexnbu hbs zkewi "kpdifv& cfwzffp belbdfpw C=_
vwrubhf orexnfv gbdkph wif zfvw vkwf crxpebuZ,

=SM ; Vif wrwbn hboob bdwkykwZ drpwbkpfe kp b drpefpvbwf ufvkp nkpfu
vwrufe ekufdwnZ kp nkpf zkwi wif kpwfpprexnbu hbs belbdfpw C=_
orexnfv " Ak&,

grbs ; Vif gubdwkrp rg b Zfbu wibw wif kpwfuorexnbu hbs kv prw vikfnefe,

/,11D)/ ; Vif bdwkykwZ wr vkwf crxpebuZ ervf drpyfuvkrp gbdwru

gru b rpf)kpdi zkef kpwfuorexnbu hbs " ~fo, L,
Zu)up) :=

Vif vkwf crxpebuZ ervf guro zbvwf obwfukbnv snbdfe kpwr vwrubhf rp wif Mrz
Mfyfn _bvwf Twrubhf Rbe EbdknkwZ kv efwfuokpfe cZ drockpkph wif ervf drpwukcxwkrp exf
wr ekufdw ubekbwkrp "nkpf rg vkhiw& guro Rbuw "b& bcryf zkwi wif vmZvikpf vdbwwfu ervf guro
Rbuw "c&' ufvkp nkpfu wubpvgfu ervf guro Rbuw "d&' bpe bpZ kpwfpprexnbu hbs ervf guro
Rbuw "e&,

Pgg)Tkwf Crvf Abndxnbwkrp Nbpxbn
Tfdwkrp 7
Sfy, 0.
Rbhf 3/ rg 33

Yfuorpw abpmff Oxdnfbu Rrzfu Twbwkrp



7)..)1 OvklxlvklvZ _xlvZ M[lt _Zwzgnl OvYZgttgZpwv JwYl IwvZzph[Zpwv

aol OvklxlvklvZ _xlvZ M[lt _Zwzgnl OvYZgttgZpwv ~t_M_O" ogY hllv iwvYZz[iZlk Zw
xzw\pkl g Yli[zl twigZpwv mwz Zol twvn Zlzu YZwzgnl wm YxlvZ v[itlgz m[lt h[vktlY) aopY
pvYZgttgZpwv pY twigZlk r[YZ vwzZo wm Zol Ygk]gYZl E[ptkpvn gvk r[YZ lgYZ wm Zol SwzZo
cgzlow[Yl ]pZopv Zol blzuwvZ dgvsll VzwZliZlk Dzlg) aol \lvkwz& NwtZli
OvZlzvgZpwvgt& ogY xzlxgzlk g YZ[k_ zlxwzZ Zw YgZpYm_ Zol zly[pzlulvZY wm tTIMY:/).-1
gvk ZopY kwi[ulvZ pY pvit[klk gY Ylmlzlvil N) J[zpvn Zol mpzYZ m[lt YZwzgnl l\wt[Zpwv&
mp\l igYsY ]ptt hl twigZlk wv Zol pvYZgttgZpwv xgk) T\lz Y[hYly[lvZ _lgzY& [x Zw 03 igYsY
]ptt hl YZwzlk wv Zol xgk)

aol Yopltkpvn gvgt_YpY wm Zol OvklxlvklvZ _xlvZ M[lt _Zwzgnl OvYZgttgZpwv pY
xzw\pklk pv Ylmlzlvil N) aol zlxwzZ gvgt_`lY Zol kwYl nlvlzgZlk mzwu g Ypvntl igYs gY
]ltt gY Zol kwYl nlvlzgZlk mzwu 3 igYsY mwz hwZo Zol mpzYZ zw] ~/77 ulZlzY Zw Zol ]lYZ
YpZl hw[vkgz_" gvk Zol tgYZ zw] ~0-- ulZlzY mzwu Zol ]lYZ YpZl hw[vkgz_" wv Zol O_M_O
xgk) aol kwYl mzwu lgio igYs Zw Zol ]lYZ YpZl hw[vkgz_ ~JY'30 PwigZpwv" pY iwux[Zlk
[Ypvn Zol mwttw]pvn ly[gZpwvA

~g" JpzliZ JwYl Mzwu Lgio IgYs gZ /77 RlZlzY JpYZgvil Zw Zol clYZ _pZl Ew[vkgz_

Jli'/77u 0).=L'3 + ~7'07"^C
euzlutigYsf euzlu,ow[zf eow[zY xlz xlzpwkf

]olzlA

Jli'/77u JpzliZ JwYl igti[tgZlk gZ Zol clYZ _pZl Ew[vkgz_ ]olzl Zol
igYs pY twigZlk gZ Zol ]lYZ lvk wm Zol xgk gxxzw^pugZlt_ /77
ulZlzY mzwu Zol JY'30 PwigZpwv

C

0).=L'3 C JwYl zgZl ~ow[zt_" mzwu lgio igYs igti[tgZlk Zw Zol JY'30
PwigZpwv

+ S[uhlz wm ow[zY pv Zol xlzpwk wm pvZlzlYZ ~.7; ow[zY xlz
]lls& :/- wz :11 ow[zY xlz uwvZo gvk //-; ow[zY xlz
YZgvkgzk y[gzZlz"

C

Tmm'_pZl JwYl Igti[tgZpwv Rgv[gt
_liZpwv 7
Yl\) !~
Vgnl 30 wm 33

blzuwvZ dgvsll S[itlgz Vw]lz _ZgZpwv



~g" Ioxkhz Iuyk Lxus Jfhn Efyp fz 0-- Okzkxy Ioyzfthk zu znk akyz Vozk DuYtifx]

Ikh'0--s /)-3J'3 + ~7)0:"-A
dsxks,hfype dsxks,nuYx e dnuYxy vkx vkxouie

[nkxk=

Ikh'0--s A Ioxkhz Iuyk hfrhYrfzki fz znk akyz Vozk DuYtifx] [nkxk znk
hfyp oy ruhfzki fz znk [kyz kti ul znk vfi fvvxu\osfzkr]
0-- skzkxy lxus znk IT'30 Nuhfzout

/)-3J'3 A Iuyk xfzk ~nuYxr]" lxus kfhn hfyp hfrhYrfzki zu znk IT'30
Nuhfzout

+ A PYsgkx ul nuYxy ot znk vkxoui ul otzkxkyz ~.7; nuYxy vkx
[kkp& :/- ux :11 nuYxy vkx sutzn fti //-; nuYxy vkx
yzftifxi wYfxzkx"

~h" Iuyk Lxus Crr Efypy ut znk MVLVM Sfi

Ynk zuzfr iuyk fz znk [kyz yozk guYtifx] ~IT'30 Nuhfzout" lux frr hfypy ruhfzki
ut znk MVLVM Sfi iYxotm f vkxoui ul otzkxkyz oy hfrhYrfzki fy lurru[y=

Ifh'Yuzfr ! ~Ikh'/77s P~/77s"" ~ ~Ikk'0--s b P~0--s^ ~7'0;"-

dsxks,frr hfypye dsxks,vkxouie dhfypy vkx vkxouie dsxks,vkxouie dhfypy vkx vkxouie

[nkxk=

Ifh'Yuzfr A Iuyk ~sxks" fz znk akyz Vozk DuYtifx] ~IT'30 Nuhfzout"
lxus frr Efypy ruhfzki ut znk MVLVM vfi iYxotm znk vkxoui
ul otzkxkyz

Ikh'/77s A Ioxkhz Iuyk hfrhYrfzki fz znk akyz Vozk DuYtifx] lxus
hfyp~y" ruhfzki fz znk [kyz kti ul znk vfi fvvxu\osfzkr]
/77 skzkxy lxus znk IT'30 Nuhfzout

P~/77s" ! PYsgkx ul hfypy ruhfzki fz znk [kyz kti ul znk vfi
fvvxu\osfzkr] /77 skzkxy lxus znk IT'30 Nuhfzout iYxotm
znk vkxoui ul otzkxkyz

Ikh'0--s A Ioxkhz Iuyk hfrhYrfzki fz znk akyz Vozk DuYtifx] lxus
hfypy ruhfzki fz znk [kyz kti ul znk vfi fvvxu\osfzkr] 0--
skzkxy lxus znk IT'30 Nuhfzout

PE&RRs" A PYsgkx ul hfypy ruhfzki fz znk kfyz kti ul znk vfi
fvvxu\osfzkr] 0-- skzkxy lxus znk IT'30 Nuhfzout iYxotm znk
vkxoui ul otzkxkyz

Rll'Vozk Iuyk EfrhYrfzout OftYfr
Vkhzout 7
TkZ) 0.
Sfmk 31 ul 33

_kxsutz cftpkk PYhrkfx Su[kx Vzfzout



7)..)1 Tpvam Ditecv Dpue SwnnatY

The dpue cpovtibwvipou ftpn vhe N'.7 upwtce io vhe Twtbioe Awimdiog& fized
upwtceu io vhe Nptvh Yatehpwue& aod fized upwtceu po vhe Lpy Lexem Yauve Svptage
Pad EacimivY& uhamm be cpnbioed vp pbvaio vhe euvinave pf vpvam pff'uive dpue vp aoY
nenbet pf vhe rwbmic ftpn amm fized upwtceu pf tadiavipo mpcaved po'uive ))

7)..)3 Ovhet Eized Spwtceu

Jo addivipo vp vhe fized upwtceu opved abpxe ~Twtbioe Awimdiog& Nptvh
Yatehpwue& aod LLY Svptage Pad"& pvhet ideovified venrptatY pt fized upwtceu vhav ate
cteaved dwe vp rmaov pretavipou yimm be iocmwded io vhe vpvam ditecv uwnnatY pf 7)..)1 if
vhe rtpkecved aoowam dpue cpovtibwvipo ypwmd add aoY opvabme addivipo vp vhe terptved
vpvam ~i)e)& /;-). nten,Yt")

Jo .::3& vwtbioe tpvptu aod cauiogu yete termaced io vhe Twtbioe Iamm yivh vhe
pmd tpvptu aod cauiogu rmaced io uvptage uhedu mpcaved po uive yeuv pf vhe uyivch Yatd
ampog vhe taimtpad urwt) Radiavipo uwtxeYu ~Decenbet .::3" pf mpy mexem cpovanioavipo
~rtiocirammY Cp'7-" po vhe cpnrpoeovu med vp a rtpkecved nazinwn yeuv uive bpwodatY
dpue pf -)/ nten,Yt) Thiu cpovtibwvipo yimm be added vp vhe nazinwn uive bpwodatY
vpvam dpue wovim vhe cpovtibwvipo iu meuu vhao -). nten,Yt& pt vhe cpnrpoeovu ate
tenpxed ftpn uvptage mpcavipo)

7)./ Cwnwmavixe Dpueu

Cwnwmavixe Dpueu fpt a cameodat swatvet aod a cameodat Yeat nwuv be naiovaioed
vp denpouvtave a cpnrmiaoce yivh Cpovtpmu 0)/)/& 0)0)/& aod 0)0)0 ~mOCER3-&
=rreodiz J dpue pbkecvixeu") Jo addivipo& if vhe teswiteneovu pf vhe =cvipo Svaveneov pf
Cpovtpm 0)1). dicvave& cwnwmavixe dpueu pxet a cameodat Yeat nwuv be devetnioed
~denpouvtavipo pf cpnrmiaoce yivh vpvam dpue& iocmwdiog ditecv tadiavipo ret
teswiteneovu pf 1-CERJ:-") Tp eouwte vhe minivu ate opv ezceeded& a twooiog vpvam
nwuv be lerv fpt each temeaue)

Denpouvtavipo pf cpnrmiaoce yivh vhe dpue minivu pf 1-CER.:- iu cpouideted au
denpouvtaviog cpnrmiaoce yivh vhe -). ten miniv pf .-CER/-).0-.~a"~." fpt nenbetu
pf vhe rwbmic io woteuvticved ateau)

Off'Sive Dpue Camcwmavipo Maowam
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_lh wdgmtptkmfdp hsYmwtsrhsydp rtsmytwmsk xydymtsx dwh pmxyhg ms _deph :-/- _lh
ptfdymtsx ti ylh xydymtsx Zmyl whxuhfy yt ylh ahwrtsy cdsohh updsy dwh xltZs ts ylh
rdux ms Jmkzwhx :]/ yt :]7-

:-/ Msyhwftrudwmxts Swtkwdr

App wtzymsh wdgmtptkmfdp dsdp\xhx itw hsYmwtsrhsydp xdruphx dwh uhwitwrhg dy
tiixmyh hsYmwtsrhsydp pdetwdytwmhx- _lh pdetwdytwmhx udwymfmudyh ms xhYhwdp ftrrhwfmdp
msyhw]ftrudwmxts uwtkwdrx ms dggmymts yt ds msyhwsdp TD xdruph dsdp\xmx uwtkwdr dsg
ylh dsdp\xmx ti fpmhsy]msywtgzfhg TD xdruph uwtkwdrx- _lh h[yhwsdp uwtkwdrx rd\
msfpzgh ylh Ehudwyrhsy ti Ishwk\ ] Om[hg Asdp\yh Shwitwrdsfh IYdpzdymts Swtkwdr
&OASIS') Asdp\ymfx Dwtxx]Dlhfo Swtkwdr ] IsYmwtsrhsydp Msyhw]pdetwdytw\ Dwtxx]
Dlhfo Swtkwdr) dsg IsYmwtsrhsydp Vhxtzwfhx Axxtfmdymts ] IsYmwtsrhsydp
VdgmtdfymYmy\ Shwitwrdsfh IYdpzdymts Swtkwdr tw tylhw PVD]duuwtYhg xtzwfhx-

:-0 Amwetwsh SdylZd\ Otsmytwmsk

_lh hsYmwtsrhsydp xdrupmsk uwtkwdr mx ghxmkshg yt dflmhYh xhYhwdp rdntw
tenhfymYhx) msfpzgmsk xdrupmsk dmw ms uwhgtrmsdsy zu]Ydpph\ dsg gtZs]Ydpph\ Zmsg
gmwhfymtsx) dsg xdrupmsk dmw ms shdwe\ ftrrzsmymhx dsg dy d uwtuhw ftsywtp ptfdymts)
Zlmph rdmsydmsmsk ftsymszmy\ Zmyl yZt \hdwx ti uwhtuhwdymtsdp gdyd dsg dpp xzexhvzhsy
\hdwx ti tuhwdymtsdp gdyd &utxy /=:0-' _lh fltxhs dmw xdrupmsk ptfdymtsx dwh gmxfzxxhg
ehptZ-

_t dxxzwh yldy ds zsshfhxxdwmp\ iwhvzhsy whptfdymts ti xdruphwx Zmpp sty eh
whvzmwhg gzh yt xltwy]yhwr tw dsszdp ipzfyzdymtsx ms rhyhtwtptk\) ylzx msfzwwmsk shhgphxx
h[uhsxh dsg ghxywt\msk ylh ftsymszmy\ ti ylh uwtkwdr) ptsk yhwr) xmyh xuhfmimf kwtzsg
phYhp-~./ &imYh]\hdw dYhwdkhx ] /=:; ylwtzkl /=;0' Zhwh hYdpzdyhg ms ftrudwmxts yt
ylh h[mxymsk dmw rtsmytwmsk ptfdymtsx yt ghyhwrmsh ylhmw dghvzdf\ ms rhhymsk ylh
detYh]xydyhg tenhfymYhx ti ylh uwtkwdr dsg ylh msyhsy ti ylh PVD khshwdp kzmgdsfh- _lh
ptsk]yhwr dYhwdkh rhyhtwtptkmfdp gdyd edxh uwhfpzghx ylh shhg itw ds dsszdp wh]
hYdpzdymts ti dmw xdrupmsk ptfdymtsx edxhg ts d xmskph \hdw"x rhyhtwtptkmfdp lmxytw\-

_lh Dtsshfymfzy VmYhw adpph\ ms ylh Ymfmsmy\ ti ylh ahwrtsy cdsohh updsy ldx d
uwtstzsfhg zu] dsg gtZs]Ydpph\ Zmsg iptZ- Cdxhg ts imYh \hdwx ti rhyhtwtptkmfdp
gdyd) Zmsg eptZx msyt ylh 1 ~zu]Ydpph\~ xhfytwx &P) PPb) dsg Pb' 0: uhwfhsy ti ylh
ymrh) dsg ylh 3 ~gtZs]Ydpph\~ xhfytwx~,! YYI) YI) dsg IYI' 3. uhwfhsy ti ylh ymrh) itw
d ytydp ~ms]Ydpph\~ ymrh ti 7: uhwfhsy-

Rii]Ymyh Etxh Ddpfzpdymts Odszdp
Yhfymts :
VhY- 0;
Sdkh / ti /0

ahwrtsy cdsohh Pzfphdw StZhw Yydymts



Suauion f«£iy,;J ~NNY& /)3 km" in Nosuh Iintdale& Nex Iampthise& moniuost
uhe vp'wallez tecuost) Ju it locaued in uhe tecuos uhau sankt fovsuh owesall in uesmt of
xind fservencz ~i)e)& in uesmt of hox ofuen uhe xind bloxt inuo uhau tecuos"& and it
appsoyimauelz ,)1 milet fsom uhe locauion of uhe calcvlaued mayimvm gsovnd lewell//
~i)e)& fos anz locauion in anz tecuos& fos uhe enuise Vesmonu _ankee enwisont") Thit
tuauion psowidet a tecond fvncuion bz iut locauion in uhau iu alto moniuost Nosuh
Iintdale& Nex Iampthise& uhe commvniuz xiuh uhe tecond highetu gsovnd lewell// fos
tvssovnding commvniuiet& and iu hat been in opesauion tince uhe pseopesauional pesiod)

The doxn'wallez disecuion it moniuosed bz uxo tuauiont ' au Riwes Suauion
Nvmbes /)/ ~f«£iy,00! SSE& -); km" and au Nosuhfield& Mattachvteuut~f«£iy,;a!
SSE& --)3 km") Thez bouh setide in uhe tecuos xiuh uhe mayimvm xind fservencz and
uhez bovnd uhe doxn'wallez poinu of calcvlaued mayimvm gsovnd lewell// ~uhe tecond
highetu owesall gsovnd lewell// fos anz locauion in anz tecuos") Suauionf«£iy,;; it
appsoyimauelz one mile fsom uhit poinu& beuxeen iu and uhe planu) Suauionf«£iy,;a
alto teswet at a commvniuz moniuos fos Nosuhfield& Mattachvteuut) Aouh tuauiont hawe
been in opesauion tince uhe pseopesauional pesiod)

Jn addiuion uo uhe vp' and doxn'wallez locauiont& uxo commvniuiet hawe been
choten fos commvniuz tampling locauiont) The fovs neasetu popvlauion gsovpt xiuh uhe
highetu long'uesm awesagel// walvet& in decseating osdes& ase Nosuhfield&
Mattachvteuut& Nosuh Iintdale& Nex Iampthise& Asauuleboso& Vesmonu& and Iintdale&
Nex Iampthise) The commvniuz tamples fos Nosuhfield it au Suauion f«£iy,;a
~menuioned abowe") Nosuh Iintdale it alseadz moniuosed bz uhe vp'wallez tuauion
~f«£iy,;J! NNY& /)3 km"& xhich alto indiseculz moniuost uhe ciuz of Asauuleboso&
locaued fvsuhes ovu in uhe tame tecuos) The tecond tamples tpecificallz detignaued fos a
commvniuz it au Iintdale Svbtuauion ~f«£iy,;M! E& /)- km" in Iintdale)

The conusol ais tamples xat locaued au Spoffosd Lake~f«£iy,J;! NNE&
-3)0 km" dve uo iut dituance fsom uhe planu and uhe lox fservencz fos xind bloxing in
uhau disecuion bated on uhe long'uesm ~fiwe'zeas" meueosological hituosz) Secuost in uhe
genesal xetu uo tovuhxetu disecuion& xhich xovld ouhesxite hawe been psefesable dve uo
loxes xind fservenciet& xese nou choten tince uhez appsoached uhe segion tvssovnding
uhe _ankee =uomic planu in Roxe& Mattachvteuut)

=n addiuional ais tamples it mainuained au uhe Tzles Iill tiue~f«£iy,;d! YNY&
/)- km"& xhich it along uhe xetuesn tide of uhe wallez in genesal psoyimiuz of hituosical
daisz opesauiont) ~The tiyuh locauion it nou a tpecific Psogsam servisemenu at deuailed
in Table /)1)-)"
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0'- ;dmnShV_m ShY ;dl_Vndihm ni Eihdnildhb NnSndihm

Cn mciofY T_ hin_Y ncSn nc_ YdmnShV_m ShY Ydl_Vndihm ail Ydl_Vn lSYdSndih
gihdnildhb fiVSndihm dh OSTf_ 0')" Sm r_ff Sm nc_ m_Vnilm mcirh dh Adbol_m 0&. ShY 0&/"
Sl_ e_s_Y ni nc_ V_hn_l ia nc_ OolTdh_ 7odfYdhb Yo_ ni nc_ VldndVSf hSnol_ ia nc_ OolTdh_
7odfYdhb&ni& OD; YdmnShV_ ail Vfim_&dh mnSndihm' Ail mdgkfdVdns" Sff inc_l lSYdifibdVSf
_hpdlihg_hnSf mSgkfdhb fiVSndihm om_ nc_ kfShn mnSVe Sm nc_ ildbdh'

:ihnlif OSTf_ -'.')" Aiinhin_ S" mk_Vdad_m ncSn dh nc_ 3hhoSf MSYdifibdVSf
=hpdlihg_hnSf Jk_lSndhb M_kiln ShY J;:E" nc_ l_SVnil mcSff T_ om_Y Sm nc_ ildbdh ail
Sff YdmnShV_m ShY Ydl_Vndihm ni mSgkfdhb fiVSndihm' P_lgihn RShe__ dhn_lkl_nm ~nc_
l_SVnil~ ni g_Sh nc_ l_SVnil mdn_ rcdVc dhVfoY_m nc_ kfShn mnSVe ShY nc_ OolTdh_
7odfYdhb' Oc_ YdmnShV_m ni nc_ kfShn mnSVe ShY OolTdh_ 7odfYdhb rdff" nc_l_ail_" T_ om_Y
dh nc_ 3hhoSf MSYdifibdVSf =hpdlihg_hnSf Jk_lSndhb M_kilnm ShY J;:E ail nc_
mSgkfdhb ShY OD; gihdnildhb mnSndihm" l_mk_Vndp_fs'
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P_lgihn RShe__ IoVf_Sl Lir_l NnSndih



afgrk :).

Yfiourumohfr ItYowutsktyfr Rutoyuwotm _yfyoutx~r"

I[vuxzwk VfynZf\
fti,uw _fsNOrk
Eowkhyout~3"

_fsvrk Puhfyout
fti Ekxomtfyki Duik~/"

Eoxyfthk
~ps"~3"

.) ANYCTYSI ~Yfiououiotk fti Vfwyohzrfyk"

ai!df~,, YoYkw _yfyout Su) 0'0
ai!df~,/ S) Motxifrk& SM
ai!df~,; Motxifrk _zgxyfyout
ai!df~,J Suwynlokri& RA
ai!df~,M a\rkw Morr Yufi~1"
ai!df~/, _vulluwi Pfpk

.);;
0)7.
0)-3
..)7.
0).1
.7)07

__I
SSd
4
__I
dSd
SSI

/) dAaIYCTYSI

f) _zwlfhk dY'rr YoYkw _yfyout Su) 0'0 .);; EuZtwoYkw
dY'/. Yy) = Cwoimk ..);0 bvwoYkw

g) Lwuzti dL'rr Vrfty dkrr -)/1 Tt'_oyk
dL'./ ckwtut Szwxotm dkrr /).0 __I
dL'.0 DTC dkrr~1" -)/7 Tt'_oyk
dL'.1 Vrfty _zvvuwy Crim dkrr~1" -)/: Tt'_oyk
dL'// Duvkrfti dkrr .0):0 S

h) _kioskty _I'.. _nuwkrotk EuZtwoYkw -)3: __I
Jwus _I'./ Suwyn _yuws -).0 I
_nuwkrotk Ewfot Tzylfrr~0"

0) NSLI_aNTS

f) Rorp ~.! aR'.. Rorrkw Jfws -);/ d
aR'.1 CwuZt Jfws /)// _
aR'.; Cruimkyy Jfws 0)7- _I
aR'// Jwftprot Jfws~1" =):0 d_d
aR'/1 Duzty\ Jfws /.)71 S

g) Ro[ki aL'.. YoYkw _yfyout Su) 0'0 .);; __I
Lwfxxkx aL'./ S) Motxifrk& SM 0)7. SSd

aL'.0 Motxifrk _zgxyfyout 0)-3 I
aL'.1 Suwynlokri& RA ..)7. __I
aL'.3 a\rkw Morr Yi)~1" 0)-: dSd
aL'/. _vulluwi Pfpk .7)07 SSI

Tll'_oyk Euxk Dfrhzrfyout Rftzfr
_khyout :
YkY)-.
Vfmk 1 ul+-

ckwsuty eftpkk Szhrkfw VuZkw _yfyout



aDEPL ;,/ "Iutyotzki&

L[vuxzwk VfynZf\ _fsvrk Puhfyout Joxyfthk
fti-uw _fsvrk fti Jkxomtfyki ~;!,/ "ps&"7&
Jowkhyout"7&

h, _orfmk aI)rr Rorrkw Mfws .,=0 d
aI)/3 EwuZt Mfws 0,00 _
aI)/= Eruimkyy Mfws 1,:. _L
aI)00 Mwftprot Mfws"3& A,;1 d_d
aI)03 Iuzty\ Mfws 0/,:3 S

i, Moxn MN)rr cksutVuti ":& ":&
MN)0/ Yy, A Ewoimk //,=1 bvwoYkw

3, JOYLIa YDJODaOTS

JY)r YoYkw _yfyout Su, 1)1 /,:/ __L
JY)0 S, Notxifrk' SN 1,== SSd
JY)1 Notxifrk _zgxyfyout 0,A= L
JY)3 Suwynlokri' RD //,13 __L
JY)7 _vulluwi Pfpk /:,71 SSL
JY): cksut _hnuur .,70 d_d
JY); _oyk Euztifw\~C~ .,0= d
JY)= _oyk Euztifw\ .,07 __d
JY)A Ottkw Yotm /,;0 S
JY)rT Tzykw Yotm 3,3A S
JY)rr Ottkw Yotm /,:7 SSL
JY)/0 Tzykw Yotm 1,7= SSL
JY)/1 Ottkw Yotm /,01 SL
JY)/3 Tzykw Yotm 1,== SL
JY)/7 Ottkw Yotm /,3: LSL
JY)/: Tzykw Yotm 0,=3 LSL
JY)/; Ottkw Yotm /,03 L
JY)/= Tzykw Yotm 0,A; L
JY)/A Ottkw Yotm 1,:7 L_L
JY)0. Tzykw Yotm 7,11 L_L
JY)0/ Ottkw Yotm /,=0 _L
JY)00 Tzykw Yotm 1,0= _L
JY)01 Ottkw Yotm /,A: __L
JY)03 Tzykw Yotm 1,=A __L
JY)07 Ottkw Yotm /,A/ _

Tll)_oyk Juxk Ifrhzrfyout Rftzfr
_khyout ;
YkY, 0=
Vfmk 7 ul /0

ckwsuty eftpkk Szhrkfw VuZkw _yfyout



J[utxzwh TdylZd\
dsg,tw Ydruph
Imwhfymts~3"

_CDOJ :). ~Etsymszhg"

Ydruph Otfdymts
dsg Ihxmksdyhg Etgh~/"

Imxydsfh
~or"~3"

IV'/7
IV'/:
IV'/;
IV'/=
IV'0-
IV'0.
IV'0/
IV'00
IV'01
IV'03
IV)&07
IV'0:
IV'0;
IV'0=
IV'1-

Szyhw Vmsk
Nsshw Vmsk
Szyhw Vmsk
Nsshw Vmsk
Szyhw Vmsk
Nsshw Vmsk
Szyhw Vmsk
Nsshw Vmsk
Szyhw Vmsk
Nsshw Vmsk
Szyhw Vmsk
Nsshw Vmsk
Szyhw Vmsk
Nsshw Vmsk
Szyhw Vmsk

0)::
.).-
/)/0
-)=/
/)07
-):.
3)-=
-)77
1)7.
.)0-
1)10
/):7
:)01
0).0
3)-3

~." Ydruph ptfdymtsx dwh xltZs ts Lmkzwhx :). yt :)7)

Y
YYb
YYb
Yb
Yb
bYb
bYb
bRb
~
bRb
bRb
Rb
Rb
RRb
RRb

~/" Yydymts Rtx) .- ylwtzkl .= dwh msgmfdytw xydymtsx) Yydymts Rtx) /- ylwtzkl /= dwh
ftsywtp xydymtsx ~itw dpp h[fhuy rmpo& xmpdkh dsg ylh gmwhfy wdgmdymts xydymtsx")

~0" _t eh xdruphg dsg dsdp\]hg xhrmdsszdpp\)
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Cg_otdr : bnmt_hms tgd a_shs enr ok_mt ornbdcurds usdc tn lddt tgd sdtonhmt
rdpuhrdldmts ne tgd R_chn_bthvd Eeekudmt Jmstruldmt_thnm Cnmtrnks) Tgdy _rd
Cnmtrnk 0).). enr khpuhcs _mc Cnmtrnk 0).)/ enr f_sds) E_bg nutkhmds tgd hmstruldmt_thnm
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sutnzux &.,OIn.sr'

C Jizigzux guYtzntl ikkngnitg] kxus zmi suyz xigitz rnwYnh
xeh[eyzi hnygmexli sutnzux gernfxeznut gYxZi &gvy.&.,OIn.sr''

Skk,Ynzi Juyi IergYreznut PetYer
Yigznut =
ViZ- 3/
Teli 1 uk11

aixsutz cetpii RYgriex Tu[ix Yzeznut



A.1.1.3 Oltxlf Vcfzcvwg Jlvekcuig Prplwru Ygwsrlpw LYcosng

_kg hrnnrzlpi cncuo vgwsrlpw gYcosng lv hru c flvekcuig rh wkg hnrru fuclp
vcosng wcpm. _kg nltxlf ucfzcvwg flvekcuig orplwru kcv c wZslecn erxpwlpi ghhlelgpeZ,
Y" rh :.CL)0; esv sgu M/nIl/on rh icooc golwwguv zklek golw rpg skrwrp sgu
flvlpwgiucwlrp.

_kg cewlylwZ erpegpwucwlrp rh gcek ucflrpxenlfg, Iol, lp wkg hnrru fuclp vcosng
wcpm lv fgwguolpgf dZ cpcnZvlv rh c ugsugvgpwcwlyg iucd vcosng rdwclpgf cw wkg ucfzcvwg
vcosng vlpm. _klv vgwsrlpw gYcosng lv dcvgf rp wkg hrnnrzlpi fcwcD

Iol &/nIl/on' LI~ &/nIl/on'

Iv-17:
Iv-17=
Ir-;0

4-/_;~O_
=.:AL-SY
4-_8;~O_

CL-0=
nL-0;
7L-0;

4- Iol E 4-/_; ~O_ + =.:AL-SY ~ 4-_8;~O_

&~lN &~lN &~lN &~lN

E 1.33L-0:

&~lN

&A-7'

!~~~~~-.
: .-/*4-/_;~O_ ) =.:AL-SY + 4-_8;~O_+

CL - 0= ML - 0; 7L - 0;

&
/nIl - onN
on-/nIl &

/nIl - onN
on-/nIl &

/nIl - onN
on-/nIl

O IDCN

Shh-Ylwg Jrvg Icnexncwlrp Pcpxcn
Ygewlrp A
Vgy. 70
Tcig 7 rh 33

aguorpw bcpmgg Rxengcu Trzgu Ywcwlrp



Ymi sntnsYs hnrYznut kegzux' ILsnt' tiihih zu hnygmexli zmi sn\zYxi uk
xehnutYg.nhiy nt zmny i\esvri ny .-,:, Dy e gutyixZeznZi sieyYxi' et egzYer hnrYznut
kegzux' IL' uk .'--- ny YyYerr] Yyih, Ymi xirieyi xezi uk zmi kruux hxent yesvri zetpA se]
fi ehoYyzih kxus 4zu 3- lvs eth zmi hnrYznut vYsvy get yYvvr] Yv zu /-'--- lvs uk
hnrYznut [ezix, bnzm zmi hnrYznut kru[ zepit ey .;'--- lvs' zmi xirieyi xezi kxus zmi
kruux hxent yesvri zetp se] fi hizixsntih ey kurru[yA

! Rs
Lh
IL ";)1&

"lvs& "lvs&

.;'--- lvs C .; s
.'--- lv

_thix zmiyi guthnznuty' zmi yizvuntz uk zmi rnwYnh xeh[eyzi hnygmexli sutnzux nyA

";).&

TyizvuntzC IL
VM . EsnILsnt n

"gvy& !~+ " gvy)sr&
"~n&NrEr

C .'--- 1,=J - -7 .,//J)-1
.-,:

"gvy& !~+ dgvy)sr&
"~n&NrEr

C 33';7= gvy

Mt zmny i\esvri' zmi gergYrezih rnsnzntl guYtz xezi erexs vuntz kux zmi rnwYnh
xeh[eyzi hnygmexli sutnzux [uYrh fi 33';7= gvy efuZi fegplxuYth, Sretz vxugihYxiy
evvr] ehsntnyzxeznZi rnsnzy firu[ zmi gergYrezih rnsnzntl guYtz xezi zu egguYtz kux yYgm
irisitzy ey ntyzxYsitz Ytgixzentz] eth iexr] erexs [extntl fikuxi i\giihntl Eutzxur
rnsnzy,

aixsutz cetpii PYgriex Su[ix Vzeznut

Rkk)Vnzi Iuyi EergYreznut OetYer
Vigznut ;
TiZ, 0-
Seli 1 uk //



:,/,/,1 Cbvkv gru wif Lktxke Rbezbvwf Ekvdibuhf Mrpkwru Sfwsrkpw

Tif nktxke ubezbvwf ekvdibuhf orpkwru vfwsrkpw oxvw fpvxuf wibw Drpwurn 1,0,/ kv
prw fYdffefe gru wif bssursukbwf kp)snbpw sbwizbZv, Tif nktxke ubezbvwf ekvdibuhf
orpkwru kv snbdfe xsvwufbo rg wif oblru vrxudf rg eknxwkrp gnrz bpe ufvsrpev wr wif
drpdfpwubwkrp rg ubekrbdwkykwZ ekvdibuhfe kp cbwdi ufnfbvfv bv grnnrzv;

.

"dsv&

Yifuf;

R -

Snk -

Dok -

":)3&

"
-)nDk& "dPv ) ,ona
on -)nDJ

Rfvsrpvf rg wif orpkwru "dsv&

Efwfdwru drxpwkph fggkdkfpdZ gru ubekrpxdnkef ~k~ "dsv-"-)nDknon&&

AdwkykwZ drpdfpwubwkrp rg ubekrpxdnkef ~k~ kp okYwxuf bw wif orpkwru
"-)nDknon&

Tif efwfdwru dbnkcubwkrp surdfexuf fvwbcnkvifv b drxpwkph fggkdkfpdZ gru b hkyfp
okY rg pxdnkefv vffp cZ wif efwfdwru, Tifufgruf' kp Itxbwkrp :)3 rpf obZ vxcvwkwxwf S'
gru Snk' zifuf S' ufsufvfpwv wif drxpwkph fggkdkfpdZ efwfuokpfe gru wif dxuufpw okY rg
pxdnkefv, Jg wif okY rg pxdnkefv dibphfv vkhpkgkdbpwnZ' b pfz drxpwkph fggkdkfpdZ virxne
cf efwfuokpfe gru dbndxnbwkph wif vfwsrkpw,

.

"dsv&

":)7&
=

"
dsv ),ona
-)nDJ !~4+

Ogg)Skwf Ervf Dbndxnbwkrp Mbpxbn
Sfdwkrp :
Rfy, 1.
Pbhf 3 rg 00

Vfuorpw _bpmff Nxdnfbu Przfu Swbwkrp



Vif fggmvfou dpodfousbukpo gps b hkwfo sbekpovd0kef nvtu opu fydffe 0/ uknft uif
0/ ELS Rbsu 1/ JEM bu uif rpkou pg ektdibshf up bo vosftuskdufe bsfb bu boz uknf- _ifo
b nkyuvsf pg sbekpovd0keft kt rsftfou) uif dpodfousbukpo bu uif rpkou pg ektdibshf up bo
vosftuskdufe bsfb tibmm cf mknkufe bt gpmmpxt=

R$"#!

&
.mEk , nm'
nm,.mEk

_ifsf=

A Cdukwkuz dpodfousbukpo pgsbekpovd0kef "k" ko uif nkyuvsf bu uif rpkou pg
ektdibshf up bo vosftuskdufe bsfb &.mEk.nm'

JE~ A Jggmvfou dpodfousbukpo mknku gps sbekpovd0kef "k" gspn mPELS1/-0//0,
1/-17/1) Crrfoeky D) Vbcmf 1) Epmvno 1 &.mEk.nm'

Vif bdukwkuz dpodfousbukpo pg sbekpovd0kef "k" bu uif rpkou pg ektdibshf kt sfmbufe up uif
bdukwkuz dpodfousbukpo pg sbekpovd0kef "k" bu uif npokups bt gpmmpxt=

R$"$!

&.mEk' &.mEk' &hrn'
nm nm hrn

_ifsf=

A Cdukwkuz dpodfousbukpo pg sbekpovd0kef "k" ko uif nkyuvsf bu uif rpkou pg
ektdibshf &.mEk.nm'

A Lmpx sbuf rbtu npokups &hrn'

A Lmpx sbuf pvu pg ektdibshf dbobm &hrn'

Yfsnpou abolff Ovdmfbs Rpxfs Tubukpo

Pgg,Tkuf Iptf Ebmdvmbukpo Nbovbm
Tfdukpo ;
Sfw- 3/
Rbhf : pg 11



Vzexymyzymsk ylh wmkly ldpi ti Ivzdymts ;-; itw Dgm ms Ivzdymts ;-: dsg xtpYmsk
itw JgpJr \mhpgx ylh rmsmrzr gmpzymts idfytw shhghg yt ftrup\ Zmyl Ivzdymts ;-:=

';-3)

EJrms ~
Jg .--- :- f.,
Jr IDN= ! 0/

ckur M '"phm~rp M
kur rp- n.pDm

alhwh=

Jg 4

Jr 4

Drm 4

JptZ wdyh tzy ti gmxfldwkh fdsdp 'kur)

JptZ wdyh udxy rtsmytw 'kur)

CfymYmy\ ftsfhsywdymts ti wdgmtszf0mgh &m& ms rm[yzwh dy ylh rtsmytw
'n.pDmprp)

ID~ A Iiipzhsy ftsfhsywdymts pmrmy itw wdgmtszf0mgh &m& iwtr 0/DJT1/.0//0-
1/.17/1, Cuuhsgm[ 8+Ydeph 1, Dtpzrs 1 'n.pDmprp)

0/ 4 Ylh msxydsydshtzx ftsfhsywdymts rzpymupmhw dpptZhg e\ Dtsywtp 3.1.0

Li JgpJr mx phxx ylds EJrms, ylhs ylh ydso rd\ sty eh gmxfldwkhg zsymp hmylhw Jg
tw Jr tw etyl dwh dgnzxyhg xzfl yldy=

';-3)

Rii-Vmyh Etxh Ddpfzpdymts Odszdp
Vhfymts ;
ThY. 3/
Sdkh : ti 11

_hwrtsy bdsohh Pzfphdw StZhw Vydymts



f[]kvva~-.~/ t[ rZok\oZ \skx ORwtx )t/o/- \soZo t[ wyZo ntv]\tyx \skx xomo[[kZa \y
mywzva _t\s PY]k\tyx D.C,/ eso Zo[zyx[o yp \so vtY]tn Zkn_k[\o nt[mskZro wyxt\yZ k\
\so [o\zytx\ t[ \soZopyZoI

)D.3,

c[o\zytx\J OR
dS \: Nwt

ORwtx t

)mz[, +!- )Nbd 4if T
)~t,~f_I

D/3/7 doZ^tmo hk\oZ Ot[mskZro Yyxt\yZ )cY.3C.:=3,

eso [oZ^tmo _k\oZ zk\s_ka [sy_x yx Rtr]Zo E.3 t[ myx\tx]y][va wyxt\yZon la
\so [oZ^tmo _k\oZ nt[mskZro wyxt\yZ )cY.3C.:=3,/ eso _k\oZ tx \st[ vtxo t[ xy\
Zkntykm\t^o ]xnoZ xyZwkv yzoZk\txr myxnt\tyx[/ eso kvkZw [o\zytx\ yx \so doZ^tmo hk\oZ
Yyxt\yZ )dhY, t[ [o\ tx kmmyZnkxmo _t\s \so wyxt\yZ'[ kltvt\a \y no\om\ ntv]\o
myxmox\Zk\tyx[ yp Zkntyx]mvtno wt`o[ \sk\ kZo lk[on yx wok[]Zon x]mvtno nt[\Ztl]\tyx[ tx
Zokm\yZ myyvkx\/ RZyw Zy]\txo myyvkx\ [kwzvo rkwwk t[y\yztm kxkva[o[- k Nywzy[t\o
Yk`tw]w boZwt[[tlvo Nyxmox\Zk\tyx )NYbN, t[ mkvm]vk\on k[ pyvvy_[I

N)p,SYbN8 . p7SYbN7 ///,= N0NYbN

yZ

NYbN J vS)pSSYbNS. p7SYbN7 ///, )D.77,

_soZoI

N J ey\kv myxmox\Zk\tyx yp no\om\on Zkntykm\t^t\a tx Zokm\yZ myyvkx\ [kwzvo
)"vNtvZxS,

pt J RZkm\tyx yp \y\kv Zkntyx]mvtno myxmox\Zk\tyx ZozZo[ox\on la \so t\s
Zkntyx]mvtno tx \so wt`

YbNt J Yk`tw]w boZwt[[tlvo Nyxmox\Zk\tyx vtwt\ pyZ Zkntyx]mvtno &t& k[ vt[\on tx
vaNRc71/31A- Lzzoxnt` M- eklvo SS- Nyv]wx 7 )"vNt0wv,

eso Nywzy[t\o Pppv]ox\ Nyxmox\Zk\tyx Vtwt\ )NPNV, t[ kv[y mkvm]vk\on ][txr
\so oY]k\tyx kly^o la []l[\t\]\txr \so kzzZyzZtk\o PNV ^kv]o pZyw 3aNRc71/3 11 3.
71/7;17- Lzzoxnt` M- eklvo 7- Nyv]wx 7- pyZ Ybm/ Sp \so dhY'[ wtxtw]w kmsto^klvo
kvkZw [o\zytx\ t[ strsoZ \skx \so ZoY]tZon NYbN oY]t^kvox\ my]x\ Zk\o )yZ \so NPNV
oY]t^kvox\ my]x\ Zk\o tp t\ t[ vy_oZ \skx \so NYbN my]x\ Zk\o,- \so wyxt\yZ t[ nomvkZon
txyzoZklvo- kxn nktva dhY rZkl [kwzvo[ kZo myvvom\on kxn kxkvabon ]x\tv \so mkvm]vk\on
myyvkx\ NYbN )yZ NPNV, oY]t^kvox\ my]x\ Zk\o t[ kly^o \so dhY'[ kvkZw [o\zytx\/

app.dt\o Oy[o Nkvm]vk\tyx Ykx]kv
dom\tyx D
co^/ :1
bkro D yp 77

goZwyx\ ikxuoo _]mvokZ by_oZ d\k\tyx



OyZ n`iwzvn) so \rn Znil\yZ lyyvix\ Zimsyx]lvsmn ws` ms[\Zsk]\syx s[ i[ vs[\nm
knvy_) \rnx \rn lyZZn[zyxmsxp LVaL s[ livl]vi\nm i[ oyvvy_[D

oR

"lyxl-.\y\iv 0/LOb1/ VaLt o.VaLt
Y]lvsmn[ Lyxn ~05«4565! lyxn& ~05«4565! "wRvSvLs&
0,030 ;-//N,; yJ3£/;f 3-/N,= fJfa/,3
0,033 c-//N,; 3Jl£/;f 0-/N,; 3Jl£/,l
Ly,;/ A-//N,c A-=CN,0 iJa/;3 1-C3N'7
dy\iv[ C-v_N,c 0-// iJal/,3

LVaL E dMiJal/,3 E 3-1CN,; ~05«4565!

drn LNLT s[ iv[y livl]vi\nm ka ][sxp \rn iky^n wn\rymyvypa ixm []k[\s\]\sxp
\rn izzZyzZsi\n NLT vs[\nm sx v_LOb1/-0//0,1/-17/1) Izznxms` J) dikvn 1) Lyv]wx 1)
oyZ VaL ^iv]n[- OyZ \rs[ n`iwzvn) \rn livl]vi\nm LNLT s[ nY]iv \y 1-=3N,;05«4565J!

Ro \rn cgV iviZw s[ [n\ i\3 Lac "3// LaV& iky^n kilupZy]xm) ixm \rn l]ZZnx\
livskZi\syx oil\yZ oyZ \rs[ wyxs\yZ s[ 0-0=N'A«21505«4565/ \rnx \rn cgV _svv iviZw so
i lyxlnx\Zi\syx i[ vy_ i[fJ3y/;y 05«4565 iky^n kilupZy]xm zi[[n[ ka \rn wyxs\yZ-
csxln \rn wy[\ vsws\sxp LVaL yZ LNLT "livl]vi\nm iky^n \y kn 1-=3N,;05«4565! s[
iky^n \rn iviZw [n\zysx\ "nY]iv \yfJ3y/;y 05«4565!/ \rn cgV _svv kn lizikvn yo
iviZwsxp so Zimsyil\s^s\a sx n`ln[[ yo vsws\sxp lyxlnx\Zi\syx ^iv]n[ oyZ Znvni[n \y
]xZn[\Zsl\nm iZni[ zi[[n[ ka \rn wyxs\yZ- Py_n^nZ) so \rn lywzy[s\n lyxlnx\Zi\syx
"LVaL yZ LNLT& oyZ \rn [nZ^sln _i\nZ _i[ oy]xm \y kn vn[[ \rix \rn cgV iviZw
[n\zysx\ yo 1-:;N,;05«4565/ \rnx misva [nZ^sln _i\nZ pZik [iwzvn[ _y]vm ri^n \y kn
lyvvnl\nm ixm ixivabnm ]x\sv \rn lywzy[s\n lyxlnx\Zi\syx knlywn[ pZni\nZ \rix \rn
lyxlnx\Zi\syx lyZZn[zyxmsxp \y \rn cgV~[ iviZw [n\zysx\-

Iv[y) [nZ^sln _i\nZ s[ [iwzvnm so \rn wyxs\yZ s[ y]\ yo [nZ^sln yZ so \rn iviZw
[y]xm[-

exmnZ xyZwiv yznZi\sxp lyxms\syx[) \rn lyxlnx\Zi\syx yo Zimsyx]lvsmn[ i\ \rn
zysx\ yo ms[lriZpn \y ix ]xZn[\Zsl\nm iZni oZyw \rn [nZ^sln _i\nZ noov]nx\ zi\r_ia _svv
xy\ n`lnnm \rn noov]nx\ lyxlnx\Zi\syx vsws\[ [znlsosnm sx v_LOb1/-0//0,1/-17/1)
Izznxms` J) dikvn 1) Lyv]wx 1-

fnZwyx\ hixunn Y]lvniZ ay_nZ c\i\syx

_oo,cs\n My[n Livl]vi\syx Vix]iv
cnl\syx A
bn^- 3/
aipn C/o11



b-1 OfzkvZz MllsZkuY PuzYyZtkuYfYovu bkYwvouYz

JvuYyvs 3-0-1 ykxZoykz YnfY Ynk yfiovfhYo[k mfzkvZz kllsZkuY ouzYyZtkuYfYovu ou
JvuYyvs cfgsk 3-0-1 nf[k Ynkoy fsfyt zkYwvouYz zkY Yv kuzZyk YnfY ckhnuohfs
bwkholohfYovu 3-b-S-0 fui JvuYyvs 3-3-0 fyk uvY k]hkkiki- ckhnuohfs bwkholohfYovu
3-b-S-0 "fui JvuYyvs 3-3-;& sotoYz Ynk myvzz yfiovfhYo[oY^ ykskfzk yfYk fY Ynk zYkft pkY foy
kpkhYvy "bREM& Yv /-0: Jo.zkh-

=-1-0 _sfuY bYfhr Vvgsk Ofz EhYo[oY^ TvuoYvyz JaT,0;,07: fui aT,0;,07;& fui EZmtkuYki
Yll,Ofz b^zYkt Vvgsk Ofz EhYo[oY^ TvuoYvyz "aEV,YO,301; fui aEV,YO,301b&

cnk wsfuY zYfhr fui EYO uvgsk mfz fhYo[oY^ tvuoYvyz fyk znv\u vu NomZyk A,1-

b-1-0-0 TkYnvi Yv LkYkytouk Ynk bkYwvouY vl Ynk _sfuY bYfhr Vvgsk Ofz EhYo[oY^ TvuoYvyz
JaT,0;,07: fui aT,0;,07;& fui Ynk EZmtkuYki Yll,Ofz b^zYkt Vvgsk Ofz EhYo[oY^
TvuoYvyz JaEV,YO,301; fui aEV,YO,301b&

cnk zkYwvouYz vl Ynk wsfuY zYfhr fui EYO z^zYkt uvgsk mfz fhYo[oY^ tvuoYvyz fyk
ikYkytouki ou Ynk zftk tfuuky- cnk wsfuY zYfhr vy EYO z^zYkt uvgsk mfz fhYo[oY^
tvuoYvy ykzwvuzk ou hvZuYz wky touZYk fY Ynk sotoYoum vll,zoYk uvgsk mfz ivzk yfYk Yv Ynk
YvYfs gvi^ vy Yv Ynk zrou oz Ynk zkYwvouY) ikuvYki azwY-azwY oz Ynk skzzky vlC

"b,A&
=

N LNIh

"
hwt,~t30 +~I +wJo,^y I

!/~! , ht3 tykt , t3+
8f 3p48.4~-/ =-_"hwt&

^y, wJo 'zkh

fuiC "=,0/&

a zrou D 3)///zwY
4

N
4

\:! h

"hwt& "
tyktR "hwt , ~t

3 R "~& ".,sJo, ^y &
^y .,sJP kyu3 tykt , zkh

dkytvuY efurkk VZhskfy _v\ky bYfYovu

Yll,boYk Lvzk JfshZsfYovu TfuZfs
bkhYovu =
ak[- 3/
_fmk 4. vl 11
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!
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LN&i ! Jvtwvypzl yrpu kvyl mgizvx 'txlt.yli0gJp.]x)
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clizpvu A
blZ/ :1
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&C-13'

I

I M[YowZsr _ywZ r[_s tnp`[^ &_ss gnozs 1.1.10' &Y^sY-_sp/aMw-e^'

C.3.1.3 cznZ` f`npy a[ozs Rn_ Jp`wbw`e _[Zw`[^ fs`\[wZ` OdnY\zs

gvs t[zz[cwZu _s`\[wZ` sdnY\zs t[^ `vs \znZ` _`npy Z[ozs un_ np`wbw`e Y[Zw`[^_
rsY[Z_`^n`s_ `vs a_s [t O]an`w[Z_ C-D nZr C-10 t[^ rs`s^YwZwZu _s`\[wZ`_.

gvs \znZ` _`npy Z[ozs un_ np`wbw`e Y[Zw`[^_, ^sts^^sr `[ n_ ~f`npy Rn_S`t
&e_-1A-1;=' nZr ~f`npy Rn_ SS~ &e_-1A-1;A', p[Z_w_` [t os`n _sZ_w`wbs _pwZ`wzzn`w[Z
rs`sp`[^_, szsp`^[Zwp_, n ^n`sYs`s^ ^snr[a`, nZr n rwuw`nz _pnzs^ cvwpv p[aZ`_ `vs rs`sp`[^
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A-1-0-3 Jfyoy lux znk Yrftz azfhp fti IVO a]yzks Tugrk Ofy IhzoZoz] Sutozux akzvuotzy

bnk ykzvuotzy ul znk vrftz yzfhp fti IVO y]yzks tugrk mfy fhzoZoz] sutozuxy
sYyz ktyYxk znfz Lutzxur 3-3-0-f oy tuz k\hkkiki- akhzouty ;-7 fti ;-: ynu[ znfz
NwYfzouty ;,: fti ;,= fxk fhhkvzfgrk skznuiy lux ikzkxsototm husvrofthk [ozn znk
Lutzxur rosozy- dnohn kwYfzout &o-k-) iuyk zu zuzfr gui] ux ypot' oy suxk rosozotm
ikvktiy ut znk tugrk mfy so\zYxk- bnkxkluxk) kfhn kwYfzout sYyz gk hutyoikxki
ykvfxfzkr]- bnk ikxoZfzouty ul NwYfzouty A,C fti A,0/ gkmot [ozn znk mktkxfr kwYfzout
lux znk xkyvutyk _ ul f xfiofzout sutozuxD
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ami wireynYi wiriexi weyi uk iegm tufri lex&VnJ,,f;df gs "') nt ymi yuyer wiriexi
weyi nx tuwserr\ hiyiwsntih f\ eter\xnx uk e xesvri uk ukk,lex ufyentih ey ymi _yies Niy
Anw Eoigyuw &_NAE'- Rufri lex wiriexi weyix ey ymi vrety xyegp eth ymi ASJ hnxgmewli
ewi zxzerr\ xu ruZ ymey ymi egynYny\ gutgityweynut nx firuZ ymi OuZiw Onsny uk Diyigynut
&OOD' kuw xesvri eter\xnx- Ax e wixzry) ymi wiriexi weyi sn[ weynux siexzwih ey ymi _NAE
ewi zxih yu wivwixity et\ wehnuegynYny\ fintl hnxgmewlih kwus ymi xyegp) xzgm ex se\
meYi wixzryih kwus vrety xyies riepx ymey meYi fiit gurrigyih f\ fznrhntl Yitynreynut-
Iuw ymi ASJ sutnyuw huZtxywies uk ymi gmewguer hire\ fihx) ymnx riehx yu e
gutxiwYeynYi xiyvunty xntgi xiYiwer xmuwy,rnYih &mnlm huxi kegyuw' tufri lex
wehnutzgrnhix ewi ymit exxzsih yu fi vwixity ey ymi sutnyuw) Zmngm nt wierny\) Zuzrh tuy
fi i[vigyih yu fi vwixity nt ymi x\xyis ey ymey vunty- Dzwntl viwnuhx Zmit ymi vrety nx
xmzyhuZt &ekyiw knYi he\x') eth tu wehnuegynYny\ wiriexi weyix get fi siexzwih ey ymi
_NAE) ci,/11 nx ymi husntety rutl,rnYih tufri lex eth se\ fi zxih ex ymi wikiwitgih
wehnutzgrnhi yu hiyiwsnti ukk,xnyi huxi weyix eth sutnyuw xiyvuntyx- Aryiwteyir\) e
wireynYi wehnutzgrnhi) "n") sn[ kwegynut) &ko') se\ fi yepit kwus aefri :-0-/ ex e kztgynut
uk ynsi ekyiw xmzyhuZt &ntgrzhntl viwnuhx xmuwyiw ymet knYi he\x' yu hiyiwsnti ymi
wireynYi kwegynut uk iegm tufri lex vuyitynerr\ eYenrefri kuw wiriexi yu ymi yuyer-
LuZiYiw) vwnuw yu vrety xyewyzv fikuwi e _NAE xesvri get fi yepit eth eter\]ih) ymi
sutnyuw erews xiyvuntyx xmuzrh fi fexih ut^ci,/1: ex wivwixityntl ymi suxy vwiYerity
mnlm huxi kegyuw tufri lex i[vigyih yu fi vwixity xmuwyr\ ekyiw ymi vrety wiyzwtx yu
vuZiw- Putnyuw erews xiyvuntyx Zmngm meYi fiit hiyiwsntih yu fi gutxiwYeynYi zthiw
et\ vrety guthnynutx se\ fi zynrn]ih ey et\ ynsi nt rniz uk ymi efuYi exxzsvynutx- Csn)
ymi egynYny\ gutgityweynut uk tufri lex "n" ey ymi tufri lex egynYny\ sutnyuw) se\ fi
i[vwixxih nt yiwsx uk.~ f\ hnYnhntl f\ I) ymi evvwuvwneyi kruZ weyi- Mt ymi gexi uk ymi
vrety xyegp tufri lex egynYny\ sutnyuwx ymi evvwuvwneyi kruZ weyi nx ymi vrety xyegp kruZ
weyi eth kuw ymi ASJ tufri lex egynYny\ sutnyuwx ymi evvwuvwneyi kruZ weyi nx ymi ASJ
x\xyis kruZ weyi-
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Ykg fgwgewru ecnlducwlrp suregfxug gvwcdnlvkgv c erxpwlpi ghhlelgpeZ hru c
ughgugpeg ucflrpxenlfg' ag).00 "kcnh nlhg 3,/1 fcZv&, Jru urxwlpg erpflwlrpv zkgug
rhhicv lv suregvvgf wkurxik wkg CRL' cnn vkruw nlygf icvgv cug fgecZgf czcZ dghrug
flvekcuig ngcylpi rpnZ nrpi nlygf ucflrpxenlfgv cv wkg vliplhlecpw erpwuldxwruv wr wkg
orplwru ugvsrpvg, Mp wklv ecvg' ag).00 cv wkg ughgugpeg ucflrpxenlfg hru wkg fgwgewru
erxpwlpi ghhlelgpeZ lv ugsugvgpwcwlyg rh wkg gYsgewgf ugngcvg erpflwlrpv, Jru rhh pruocn
erpflwlrpv wkcw olikw ngcf wr lpenxvlrp rh vkruw nlygf ucflrcewlylwZ lp wkg icv vwugco
dglpi ugngcvgf' ag).00 cv wkg ughgugpeg ucflrpxenlfg lv gYsgewgf wr ngcf wr c
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JutzxuO7.7.1.1.f rosozy znk iuyk xfzk zu znk zuzfr gui] lxus tugrk mfyky fz ft]
ruhfzout fz ux gk]uti znk yozk guYtifx] zu :00 sxks/]x. I] ykzzotm kwYfr zu :00
sxks/]x fti yYgyzozYzotm LNIh lux LNIo ot MwYfzout A-:, utk sf] yurZk lux :- Yo fz
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=-1-1 cZlgu RlZ Epz MrliZwz "cREM& Ywhtl OgY EiZp\pZ_ VwvpZwzY "bV,0;,07/E gvk
bV,0;,07/I&

dol cREM vwhtl ngY giZp\pZ_ uwvpZwzY gzl Yow]v pv Npn[zl A,1-

=-1-1-0 VlZowk Zw LlZlzupvl Zol clZxwpvZY wm Zol cZlgu RlZ Epz MrliZwz _mmngY EiZp\pZ_
VwvpZwzY "bV,0;,07/E gvk bV,0;,07/I&

dol cREM vwhtl ngY giZp\pZ_ uwvpZwz zlYxwvYl pv ub.oz gZ Zol tpupZpvn zltlgYl
zgZl pY Zol YlZxwpvZ) klvwZlk) gvk pY klZlzupvlk gY mwttw]YC

"=,10&
b cREM + 0-:M~ /7YxZ

!
N

"ub.oz& ".,tJp& "ub , i~& "Yli&
Yli oz , .,tJP --

4cREMYxZ + blYxwvYl wm Zol uwvpZwz gZ Zol tpupZpvn zltlgYl zgZl "ubtoz&

0-:M'/7 D TpupZpvn zltlgYl zgZl mwz Zol cREM Yxlipmplk pv dliovpigt
cxlipmpigZpwv 3-=-S-0 ".,tJp.Yli&

D LlZliZwz iw[vZpvn lmmpiplvi_ mzwu Zol uwYZ zlilvZ igtphzgZpwv
`ub.oz&.".,tJp.ii a

N D cREM ngYlw[Y kpYiogznl mtw] "ii.Yli&

=-1-1-1 IgYpY mwz Zol cREM Ywhtl OgY EiZp\pZ_ VwvpZwz clZxwpvZ

dol cREM vwhtl ngY giZp\pZ_ uwvpZwz YlZxwpvZ u[YZ lvY[zl ZogZ dliovpigt
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I 9.0 LIOUID AND GASEOUS EFFLUENT STREAMS. RADIATION MONITORS AND 
RADWASTE TREATMENT SYSTEMS 

Figure 9-1 shows the normal (design) radioactive liquid effluent streams, radiation 
monitors, and the appropriate Liquid Radwaste Treatment System. Figure 9-2 shows the normal 
(design) gaseous effluent systems, radiation monitors, and the appropriate Gaseous Radwaste 
Treatment System. 

I 9.1 In-Plant Radioactive Liauid Effluent Pathways 

The Liquid Radwaste System collects, processes, stores, and disposes of all radioactive 
liquid wastes. Except for the cleanup phase separator equipment, the condensate backwash 
receiving tank and pump and waste sample tanks, floor drain sample tank and waste surge tank, 
the entire Radwaste System is located in the Radwaste Building. The Radwaste System is 
controlled from a panel in the Radwaste Building Control Room. 

The Liquid Radwaste System consists of the following components: 

1. Floor and equipment drain system for handling potentially radioactive wastes. 

2. Tanks, piping, pumps, process equipment, instrumentation and auxiliaries 
necessary to collect, process, store, and dispose of potentially radioactive wastes. 

The liquid radwastes are classified, collected, and treated as either high purity, low purity, 
chemical or detergent wastes. "High" purity and "low" purity mean that the wastes have low 
conductivity and high conductivity, respectively. The purity designation is not a measure of the 
amount of radioactivity in the wastes. 

High purity liquid wastes are collected in the 25,000-gallon waste collector tank. They 
originate from the following sources: 

1. Drywell equipment drains. 
2. Reactor Building equipment drains. 
3. Radwaste Building equipment drains. 
4. Turbine Building equipment drains. 
5. 
6,  
7. Resin rinse. 

Decanted liquids from cleanup phase separators. 
Decanted liquids from condensate phase separators, 
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Low purity liquid wastes are collected in the 25,000-gallon floor drain collector tank. 
They originate from the following sources: 

1. Drywell floor drains. 
2. Reactor Building floor drains. 
3. Radwaste Building floor drains. 
4. Turbine Building foor drains. 
5. Other floor drains in RCA (e.g., AOG and Service Building, stack, etc.). 

Chemical wastes are collected in the 4,000-gallon chemical waste tank and then pumped 
to the floor drain collector tank. Chemical wastes arise from the chemical laboratory sinks, the 
laboratory drains and sample sinks. Radioactive decontamination solutions are classified as 
detergent waste and collected in the 1,000-gallon detergent waste tank. 

Once the wastes are collected in their respective waste tanks, they are processed in the 
most efficient manner and discharged or reused in the nuclear system. From the waste collector 
tank, the high purity wastes are processed in one of three alternative filter demineralizers and 
then, if needed, in one "polishing" demineralizer. After processing, the liquid is pumped to a 
waste sample tank for testing and then recycled for additional processing, transferred to the 
condensate storage tank for reuse in the nuclear system or discharged. 

The low purity liquid wastes are normally processed through the floor drain filter 
demineralizer and collected in the floor drain sample tank for discharge or they are combined 
with high purity wastes and processed as high purity wastes. 

Chemical wastes are neutralized and combined with low purity wastes for processing as 
low purity wastes. 

Although there is only one discharge pathway from the Radwaste System to the river, 
there are three locations within the Radwaste System from which releases can be made. They 
are: the detergent waste tank (detergent wastes), the floor drain sample tank (chemical and low 
purity wastes), and waste sample tank (high purity wastes). The contents of any of these tanks 
can be released directly to the river. 

The liquid wastes collected in the tanks are handled on a batch basis. The tanks are 
sampIed from the radwaste sample sink and the contents analyzed for radioactivity and water 
purity. A release is allowed once it is determined that the activity in the liquid wastes will not 
exceed Control release limits. I 
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A discharge from any of the tanks is accomplished by first starting the sample pumps, 
opening the necessary valves, and positioning the flow controller. The release rate in the 
discharge line is set between 0 and 50 gpm. The dilution pumps which supply 20,000 gpm of 
dilution water are then started. An interlock does not allow discharge to the river when dilution 
water is unavailable. 

The effluent monitor (No. 171350) in the discharge line provides an additional check 
during the release. The alarm or trip setpoint on the monitor is set according to the effluent 
Control limits and an analysis of the contents of the tank. The monitor warns the operator if the 
activity of the liquid waste approaches regulatory limits. In response to a warning signal from 
the monitor, the operator may reduce the flow rate or stop the discharge. 
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9.2 In-Plant Radioactive Gaseous Effluent Pathwavs 

The gaseous radwaste system includes subsystems that dispose of gases from the main 
condenser air ejectors, the startup vacuum pump, the gland seal condenser, the standby gas 
treatment system and station ventilation exhausts. 

The processed gases are routed to the plant stack for dilution and elevated release to the 
atmosphere. 

The plant stack provides an elevated release point for the release of waste gases. Stack 
drainage is routed to the liquid radwaste collection system through loop seals. 

The air ejector Advanced Off-Gas Subsystem (AOG) reduces the ejector radioactive 
gaseous release rates to the atmosphere. The AOG System consists of a hydrogen dilution and 
recombiner subsystem, a dual moisture removalldryer subsystem, a single charcoal absorber 
subsystem, and dual vacuum pumps. Equipment is located in shielded compartments to 
minimize the exposure of maintenance personnel. 

Radioactive releases from the air ejector off-gas system consist of fission product noble 
gases, activation product gases, halogens, and particulate daughter products from the noble gases. 
The particulates and halogens are effectively removed by the charcoal beds and high efficiency 
particulate filters in the AOG System. The activation product gases that are generated in 
significant quantities have very short half-lives and will decay to low levels in the holdup pipe, 
as well as in the absorber beds. The noble gases, therefore, are expected to provide the only 
significant contribution to off-site dose. The charcoal off-gas system is designed to provide 
holdup of 24 hours for krypton and 16.6 days for xenon at a condenser air inleakage rate of 30 
scfm. 

Steam dilution, process control, and instrumentation systems are designed to prevent an 
explosive mixture of hydrogen from propagating beyond the air ejector stages. An explosive 
mixture of hydrogen should never exist in the recombiner subsystem, "30-minute" delay pipe, 
condenser/dryer, or charcoal absorber beds. To prevent a hydrogen explosion in the 
recombinerlpreheater and upstream lines during shutdown, the residual off-gas steam mixture 
containing hydrogen is purged with steam or air. Starting procedures insure sufficient steam is 
introduced upstream of the preheater to dilute any hydrogen entering the AOG System as the air 

Revision 27 Date l0/09/00 
9-4 



ejector line is prepared for operation. To prevent operating unsafely, instrumentation is used to 
detect an explosive mixture. 

Hydrogen control is accomplished by providing redundant hydrogen analyzers on the 
outlet from the Recornbiner System. These analyzers initiate recombiner system shutdown and 
switchover if the hydrogen concentration at the system outlet exceeds 2% by volume. During an 
automatic shutdown, two main air process valves close to isolate the recombiner system. 
Additionally, the recombiner bed temperatures and recombiner outlet temperature provide 
information about recombiner performance to insure that inflammable hydrogen mixtures do not 
go beyond the recombiner. 

Should a number of unlikely events occur, it would be hypothetically possible for a 
hydrogen explosion to occur in the off-gas system. Such an explosion within the recombiner 
system could propagate into the large "30-minute" delay pipe, through the condenserldryer 
subsystem, and into the charcoal absorber tanks. However, the recombinerladsorber subsystems, 
piping, and vessels are designed to withstand hydrogen detonation pressures of 500 psi at a 
minimum so that no loss of integrity would result. Furthermore, the seven tanks of charcoal 
would significantly attenuate a detonation shock wave and prevent darnage to the downstream 
equipment. 

During normal operation, the dryerladsorber subsystem may be bypassed if it becomes 
unavailable provided the releases are within effluent Control limits. With the dryerladsorber 
subsystem bypassed, the air ejector off-gas exhausts through the recombinerlcondenser 
subsystems, and the 30-minute delay pipe. 

I 

The off-gas mixture combines with steam at the air ejector stage to prevent an 
inflammable hydrogen mixture of 4% by volume from entering the downstream hydrogen 
recombiners. Approximately 6,400 lbhr of steam introduced at the second stage air ejector 
reduces the concentration of hydrogen to less than 3% by volume. 

The recombiner subsystem consists of a single path leading from the hydrogen dilution 
steam jet ejectors to two parallel flow paths for hydrogen recombination. Each recombination 
subsystem is capable of operating independently of the other and each is capable of handling the 
condenser off-gas at a startup design flow of 1,600 lblhr air and the normal off-gas design flow 
rate of 370 lblhr. The major components of each recombiner flow path are a preheater, a 
h ydrogen-oxygen recombiner, and a desuperheating condenser. 
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The preheater assures that the vapor entering the hydrogen-oxygen recombiner is heated 
to approximately 300OF. At this temperature, the water vapor in the stream becomes superheated 
steam, thereby, protecting the recombiner catalyst. 

During passages through the recombiner, the recombination of H2 and 0, in an 
exothermic reaction increases the stream temperature to approximately 52OOF. This 
recombination results in a maximum effluent H2 concentration of 0.1 % by volume. 

The desuperheating condenser is designed to remove the heat of recombination and 
condense the steam from the remaining off-gas. The condensers discharge the off-gas through 
moisture separators into the initial portion of an underground 24-inch diameter delay pipe which 
allows for 40% of the total system holdup volume. The pipe slopes away from the off-gas 
particulate (HEPA) filters in both directions for drainage purposes. Loop seals prevent gas 
escaping through drainage connections. Shorter lived radionuclides undergo a substantial 
decrease in activity in this section of the system. The preheatersh-ecombiners operate at 
pressures slightly above atmospheric; the condenser and the subsystems that follow operate at 
subatmospheric pressures. 

Particulate (mPA) filters with flame suppressant prefilters are located at the exit side of 
the delay pipe ahead of the moisture removal subsystem to remove radioactive particulates 
generated in the delay pipe. 

In the moisture removalidryer subsystem, the moisture of the gas is reduced to incfease 
the effectiveness of the charcoal absorber beds downstream. The subsystem consists of two 
parallel cooling condensers and gas dryer units. Each condenser is cooled by a mechanical 
glycollwater refrigeration system that cools the off-gas to -40OF as it removes bulk moisture. 
The dryer is designed to remove the remaining moisture by a molecular sieve desiccant to a dew 
point of less than -40°F (1% RH). One of the dryers absorbs moisture from the off-gas; the other 
desorbs moisture by circulating heated air through the bed in closed cycle. 

The mixed refrigerantldryer concept improves the reliability of the system. If the 
refrigerant system fails, the two dryer beds operate in parallel to remove the moisture and 
maintain the off-gas near the design dew point ( - 4 O O F ) .  If the dryer fails, the -40°F dew point air 
leaving the mechanical system can enter the guard bed for over 6 hours without affecting the 
performance of the charcoal beds downstream. 
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The charcoal absorber subsystem consists of seven tanks of charcoal preceded by a 
smaller charcoal guard bed upstream. The guard bed protects the seven main tanks from 
excessive radioactivity levels or moisture in the event of a malfunction upstream in the moisture 
removal subsystem. The guard bed also removes compounds which might hinder noble gas 
delay, The seven tanks hold a minimum of approximately 90,OOO pounds of charcoal. 

The first two main tanks can be bypassed and used for storing a "batch of high activity" 
gas for static decay. The remaining five are all in series with no bypassing features so that the 
off-gas to the stack must be delayed. 

Redundant particulate (HEPA) after-filters are used to remove charcoal fines prior to the 
vacuum pumps. 

A water-sealed vacuum pump boosts the gas stream pressure to slightly over-atmospheric 
pressure before it is vented through the stack. To assure maintaining constant operating 
pressures in the system, a modulating bypass valve will recirculate process gas around the pump 
as required. During periods of high flow rates, both pumps can be operated in parallel. 

Discharge of the vacuum pump then passes through the remaining 60% of the delay pipe 
prior to being vented through the station stack. 

The gland seal off-gas subsystem collects gases from the gland seal condenser and the 
mechanical vacuum pump and passes them through a charcoal filter (if required) and then 
through holdup piping prior to release to the stack. The gases from the gland seal condenser 
system are discharged to the atmosphere via the ventilation stack after passing through the filter 
for iodine removal (if required) and then through the same 1-314 minute holdup piping that is 
used for the startup vacuum pump system. One automatic valve on the discharge side of each 
steam packing exhauster closes upon the receipt of high level radiation signal from the main 
steam line radiation monitoring subsystem to prevent the release of excessive radioactive 
material to the atmosphere. The exhausters are shut down at the same time the valves close. In 
addition, the mechanical vacuum pump is automatically isolated and stopped by a main steam 
line high radiation signal. The filter assembly is located in the air ejector room. 

The release of significant quantities of gaseous and particulate radioactive material is 
prevented by the combination of the design of the air ejector AOG system and automatic 
isolation of the system from the stack. Gas flow from the main condenser stops when the air 

Revision 27 Date 10/09/00 
9-7 



ejectors are automatically isolated from the main condenser by either a high radiation signal in 
the main steam line or by high temperature and/or pressure signals from the AOG System. The 
gland seal off-gas system is automatically isolated and stopped by a main steam line high 
radiation signal. In addition, monitoring the stack release provides a backup warning of 
abnormal conditions. 
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Repd pda gehepo kb ;kipnkg /)0)- Vaeic auYaa_a_ _rneic pda YTgai_Tn vaTn& pda
MT_ekTYpesa Abbgraip MagaToa Malknp odTgg Tgok eiYgr_a Ti Tooaoohaip kb nT_eTpeki _koao
pk pda gefagv hkop aulkoa_ naTg hahVan~o" kb pda lrVgeY bnkh naTYpkn nagaToao ~eiYgr_eic
_koao bnkh lnehTnv abbgraip lTpdtTvo Ti_ _enaYp nT_eTpeki" bkn pda lnasekro YTgai_Tn
vaTn pk odkt YkibknhTiYa tepd 0,;CM-:,& AisenkihaipTg MT_eTpeki LnkpaYpeki
NpTi_Tn_o bkn IrYgaTn Lktan JlanTpeki)

Oda MT_ekTYpesa Abbgraip MagaToa Malknp odTgg eiYgr_a T geop Ti_ _aoYnelpeki kb
rilgTiia_ nagaToao bnkh pda oepa pk oepa Vkri_Tnv kb nT_ekTYpesa hTpaneTgo ei cToakro Ti_
gemre_ abbgraipo hT_a _rneic pda nalknpeic lanek_)

Repd pda mrTipepv kb nT_ekTYpesa hTpaneTg ei Tiv krpoe_a pTif auYaa_eic pda gehep
kb OaYdieYTg NlaYebeYTpeki /)7)=)g& _aoYneVa pda asaipo gaT_eic pk pdeo Yki_epeki ei pda
iaup MT_ekTYpesa Abbgraip MagaToa Malknp)

Db eiklanTVga nT_ekTYpesa gemre_ abbgraip hkiepkneic eiopnrhaipTpeki eo ikp
naprnia_ pk klanTVga opTpro lnekn pk pda iaup nagaToa lrnorTip pk Ikpa 0 kb ;kipnkg
OTVga /)-)-& aulgTei ei pda iaup MT_ekTYpesa Abbgraip Malknp pda naToki~o" bkn _agTv ei
YknnaYpeic pda eiklanTVegepv&

Db eiklanTVga cToakro abbgraip hkiepkneic eiopnrhaipTpeki eo ikp naprnia_ pk
klanTVga opTpro tepdei /, _Tvo lrnorTip pk Ikpa 1 kb ;kipnkg OTVga /)-).& aulgTei ei pda
iaup MT_ekTYpesa Abbgraip MagaToa Malknp pda naToki~o" bkn _agTv ei YknnaYpeic pda
eiklanTVegepv&

Repd hegf oThlgao ik gkican TsTegTVga bnkh kia kn hkna kb pda oThlga gkYTpekio
namrena_ Vv ;kipnkg OTVga /)1)-& e_aipebv pda YTroa~o" kb pda oThlga~o" ik gkican Vaeic
TsTegTVga& e_aipebv pda iat gkYTpeki~o" bkn kVpTeieic TsTegTVga nalgTYahaip oThlgao& Ti_
eiYgr_a naseoa_ J=;E becrna~o" Ti_ pTVga~o" nabgaYpeic pda iat gkYTpeki~o" ei pda iaup
MT_ekTYpesa Abbgraip MagaToa Malknp)

Repd T gTi_ roa Yaioro e_aipebveic kia kn hkna gkYTpekio tdeYd veag_ Tp gaTop T
., lanYaip cnaTpan _koa kn _koa Ykhhephaip pdTi pda sTgrao Yrnnaipgv Vaeic YTgYrgTpa_
ei ;kipnkg 0)/)/& e_aipebv pda iat gkYTpeki~o" ei pda iaup MT_ekTYpesa Abbgraip MagaToa
Malknp)

;dTicao hT_a _rneic pda nalknpeic lanek_ pk pda LnkYaoo ;kipnkg LnkcnTh ~L;L"
Ti_ pk pda Jbb'Nepa =koa ;TgYrgTpeki ETirTg ~J=;E"& odTgg Va e_aipebea_ ei pda iaup
MT_ekTYpesa Abbgraip MagaToa Malknp)

Panhkip STifaa IrYgaTn Lktan NpTpeki

Jbb'Nepa =koa ;TgYrgTpeki ETirTg
NaYpeki -,
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)'&, AlufpmlkblsVi NVafmimdf_Vi Imlfsmpfld

Peb 7lltVi NVafmimdf_Vi AlufpmlkblsVi LnbpVsfld Nbnmps _mubpfld seb
mnbpVsfml mc seb tlfs atpfld npbufmtr _ViblaVp xbVp reVii Yb rtYkfssba Yx IVx )/se mc
bV_e xbVp&

Peb pbnmps reVii fl_itab rtkkVpfbr~ flsbpnpbsVsfmlr~ Vla Vl VlVixrfr mc spblar mc
seb pbrtisr mc seb pVafmimdf_Vi blufpmlkblsVi rtpubfiiVl_b V_sfufsfbr cmp seb pbnmps nbpfma&
Peb kVsbpfVi npmufaba reVii Yb _mlrfrsbls vfse seb mYgb_sfubr mtsiflba fl seb L=;I Vla
fl iL;CN /'~ 7nnblafw D~ Ob_sfmlr DR&:&,~ DR&:&-~ Vla DR&;&

Peb 7lltVi NVafmimdf_Vi AlufpmlkblsVi LnbpVsfld Nbnmps reVii fl_itab
rtkkVpfyba Vla sVYtiVsba pbrtisr mc Vii pVafmimdf_Vi blufpmlkblsVi rVknibr sVhbl
atpfld seb pbnmps nbpfma ntprtVls sm PVYib 1") Vla Cfdtpbr 1") sepmtde 1"0& Dl seb bubls
seVs rmkb pbrtisr Vpb lms VuVfiVYib cmp fl_itrfml vfse seb pbnmps~ seb pbnmps reVii Yb
rtYkfssba lmsfld Vla bwniVflfld seb pbVrmlr cmp seb kfrrfld pbrtisr& Peb kfrrfld aVsV
reVii Yb rtYkfssba Vr rmml Vr nmrrfYib fl V rtnnibkblsVpx pbnmps&

Sfse seb ibubi mc pVafmV_sfufsx fl Vl blufpmlkblsVi rVknifld kbafV Vs mlb mp
kmpb mc seb im_Vsfmlr rnb_fcfba fl ;mlspmi PVYib -&/&) bw_bbafld seb pbnmpsfld ibubir mc
;mlspmi PVYib -&/&,~ seb _mlafsfml reVii Yb abr_pfYba fl seb lbws 7lltVi NVafmimdf_Vi
AlufpmlkblsVi LnbpVsfld Nbnmps mlix fc seb kbVrtpba ibubi mc pVafmV_sfufsx vVr lms seb
pbrtis mc niVls bccitblsr& fse seb pVafmimdf_Vi blufpmlkblsVi kmlfsmpfld npmdpVk lms
Ybfld _mlat_sba Vr rnb_fcfba fl ;mlspmi PVYib -&/&)~ V abr_pfnsfml mc seb pbVrmlr cmp lms
_mlat_sfld seb npmdpVk Vr pbotfpba Vla seb niVlr cmp npbublsfld V pb_tppbl_b reVii Yb
fl_itaba fl seb lbws 7lltVi NVafmimdf_Vi AlufpmlkblsVi LnbpVsfld Nbnmps&

Peb 7lltVi NVafmimdf_Vi AlufpmlkblsVi LnbpVsfld Nbnmps reVii Virm fl_itab seb
pbrtisr mc seb iVla trb _blrtr pbotfpba Yx ;mlspmi -&/&,& 7 rtkkVpx abr_pfnsfml mc seb
pVafmimdf_Vi blufpmlkblsVi kmlfsmpfld npmdpVk fl_itafld V kVn mc Vii rVknifld
im_Vsfmlr hbxba sm V sVYib dfufld afrsVl_br Vla afpb_sfmlr cpmk seb pbV_smp reVii Yb fl seb
pbnmpsr& Dc lbv blufpmlkblsVi rVknifld im_Vsfmlr Vpb fablsfcfba fl V__mpaVl_b vfse
;mlspmi -&/&,~ seb lbv im_Vsfmlr reVii Yb fablsfcfba fl seb lbws 7lltVi NVafmimdf_Vi
AlufpmlkblsVi LnbpVsfld Nbnmps&

Peb pbnmpsr reVii Virm fl_itab V afr_trrfml mc Vii VlVixrbr fl vef_e seb EE=
pbotfpba Yx ;mlspmi PVYib .&/&) vVr lms V_efbuVYib&

Peb pbrtisr mc if_blrb nVpsf_fnVsfml fl seb flsbp_mknVpfrml npmdpVk pbotfpba Yx
;mlspmi -&/&- reVii Yb fl_itaba fl seb pbnmpsr& Sfse VlVixrbr lms Ybfld nbpcmpkba Vr
pbotfpba Yx ;mlspmi -&/&-~ seb _mppb_sfub V_sfmlr sVhbl sm npbubls V pb_tppbl_b reVii Yb
pbnmpsba sm seb ;mkkfrrfml fl seb lbws 7lltVi NVafmimdf_Vi AlufpmlkblsVi LnbpVsfld
Nbnmps&

Rbpkmls TVlhbb Jt_ibVp Mmvbp OsVsfml

Lcc"Ofsb =mrb ;Vi_tiVsfml IVltVi
Ob_sfml )'
Nbu& ,3
MVdb - mc1



-,)/ IRDRI Pdonrthmf Pdpuhrdldmts

Im _bbnrc_mbd whtg -,=DP1.)00~c"~/"& tgd ;mmu_k Imcdodmcdmt ~Imtdrhl" Rodmt
Dudk Rtnr_fd Imst_kk_thnm P_ch_bthvd Ceekudmt =nmtrnk Ornfr_l Pdonrt ~;IRDRIPC=OP"
whkk ad fdmdr_tdc _mc hssudc ay Ddaru_ry .3tgne d_bg yd_r)

Rhmbd ht g_s addm cdtdrlhmdc ay Enktdb Imtdrm_thnm_k hm tgdhr Dhm_k R_edty
;m_kyshs Pdonrt ~Pdedrdmbd I" tg_t tgd Enktdb EI'RSNPL -,, =_si Rystdl cnds mnt
brd_td _my r_chn_bthvd l_tdrh_ks nr g_vd _my r_chn_bthvd w_std trd_tldmt systdls&
sodbhehb nodr_thmf ornbdcurds enr tgd bnmtrnk ne r_chn_bthvd deekudmts _rd mnt rdpuhrdc)
Rodbhehb_thnm /)-)-& Lukth'Ouronsd =_mhstdr ~LO="& ornvhcds _ssur_mbd tg_t tgdrd _rd mn
r_chn_bthvd deekudmts ernl tgd RDR=)

Im khfgt ne tgd hmenrl_thnm ordsdmtdc hm tgd ordvhnus o_r_fr_ogs& tgd
;IRDRIPC=OP& tn ad hssudc ay Ddaru_ry .3tgne d_bg yd_r& sg_kk st_td tg_t mn
r_chn_bthvd deekudmts wdrd chsbg_rfdc ernl tgd Imcdodmcdmt ~Imtdrhl" Rodmt Dudk Rtnr_fd
Imst_kk_thnm _mc tgdrdenrd mn IRDRI'sodbhehb lnmhtnrhmf ornfr_l hs hm ok_bd _t Tdrlnmt
Y_midd _mc tgdrd _rd mn IRDRI'sodbhehb c_t_ tn rdonrt enr tgd ordvhnus b_kdmc_r yd_r
rdonrthmf odrhnc)

-,)0 Rodbh_k Pdonrts

Rodbh_k rdonrts sg_kk ad sualhttdc tn tgd Ahrdbtnr ne tgd Neehbd ne Imsodbthnm _mc
Cmenrbdldmt Pdfhnm_k Neehbd whtghm tgd thld odrhnc sodbhehdc enr d_bg rdonrt)

-,)0)- Jhpuhc Ceekudmts ~=nmtrnks /).). _mc /).)/"

Vhtg tgd b_kbuk_tdc cnsd ernl tgd rdkd_sd ne r_chn_bthvd l_tdrh_ks hm khpuhc
deekudmts dxbddchmf _my ne tgd khlhts ne =nmtrnk /).).& ordo_rd _mc sualht tn tgd
=nllhsshnm whtghm /, c_ys _ sodbh_k rdonrt wghbg hcdmthehds tgd b_usd~s" enr dxbddchmf
tgd khlht~s" _mc cdehmds tgd bnrrdbthvd _bthnms t_idm tn _ssurd tg_t suasdpudmt rdkd_sds
whkk ad hm bnlokh_mbd whtg tgd khlhts ne =nmtrnk /).).)

Vhtg khpuhc r_cw_std adhmf chsbg_rfdc whtgnut ornbdsshmf tgrnufg _oornorh_td
trd_tldmt systdls _mc dsthl_tdc cnsds hm dxbdss ne =nmtrnk /).)/& ordo_rd _mc sualht tn
tgd =nllhsshnm whtghm /, c_ys _ sodbh_k rdonrt wghbg hmbkucds tgd enkknwhmf
hmenrl_thnm7

~-" dxok_m_thnm ne wgy khpuhc r_cw_std w_s adhmf chsbg_rfdc whtgnut
trd_tldmt& hcdmthehb_thnm ne _my hmnodr_akd dpuholdmt nr suasystdls& _mc
tgd rd_snms enr tgd hmnodr_ahkhty:

~." _bthnm~s" t_idm tn rdstnrd tgd hmnodr_akd dpuholdmt tn nodr_akd st_tus:
_mc

~/" sull_ry cdsbrhothnm ne _bthnm~s" t_idm tn ordvdmt _ rdburrdmbd)

Nee'Rhtd Ansd =_kbuk_thnm L_mu_k
Rdbthnm!~
Pdv) .3
O_fd 0 ne1

Tdrlnmt Y_midd Mubkd_r Onwdr Rt_thnm



4//;.8 Jateovt Efflvenut ~Conusolt 0)0)/& 0)0)0&:.:/; and 0)0)3"

Yiuh uhe calcvlaued ais dote fsom sadioacuiwe noble gatet in gateovt efflvenut
eyceeding anz of uhe limiut of Conusol 0)0)/& psepase and tvbmiu uo uhe Committion
xiuhin 0- dazt a tpecial seposu xhich idenuifiet uhe cavte~t" fos eyceeding uhe limiu~t"
and uhe cossecuiwe acuion~t" uaken uo attvse uhau tvbtervenu seleatet xill be in
compliance xiuh uhe limiut of Conusol 0)0)/) Yiuh uhe calcvlaued dote fsom uhe seleate of
Lodine'.0.& Lodine'.00& usiuivm& and,os sadionvclidet in pasuicvlaue fosm eyceeding anz
of uhe limiut of Conusol 0)0)0& psepase and tvbmiu uo uhe Committion xiuhin 0- dazt a
tpecial seposu xhich idenuifiet uhe cavte~t" fos eyceeding uhe limiu~t" and uhe cossecuiwe
acuion~t" uaken uo attvse uhau tvbtervenu seleatet xill be in compliance xiuh uhe limiut
of Conusol 0)0)0)

Yiuh gateovt sadxatue being ditchasged xiuhovu psocetting uhsovgh appsopsiaue
useaumenu tztuemt at defined in Conusol:.:/; fos mose uhan tewen ~7" contecvuiwe dazt&
os in eycett of uhe limiut of Conusol 0)0)3& psepase and tvbmiu uo uhe Committion xiuhin
0- dazt a tpecial seposu xhich inclvdet uhe folloxing infosmauion=

~." eyplanauion of xhz gateovt sadxatue xat being ditchasged xiuhovu
useaumenu ~Conusol:.:/;~- os xiuh setvluanu dotet in eycett of
Conusol 0)0)3& idenuificauion of anz inopesable ervipmenu os tvbtztuemt&
and uhe seatont fos uhe inopesabiliuzA

~/" acuion~t" uaken uo setuose uhe inopesable ervipmenu uo opesable tuauvtA
and

~0" tvmmasz detcsipuion of acuion~t" uaken uo psewenu a secvssence)

4//;.: Toual Dote ~Conusol:/;.4~

Yiuh uhe calcvlaued dote fsom uhe seleate of sadioacuiwe mauesialt in lirvid os
gateovt efflvenut eyceeding uhe limiut of Conusol:/;.4- psepase and tvbmiu uo uhe
Committion xiuhin 0- dazt a tpecial seposu xhich definet uhe cossecuiwe acuion~t" uo be
uaken uo sedvce tvbtervenu seleatet uo psewenu secvssence of eyceeding uhe limiut of
Conusol :/;.4 and inclvdet uhe tchedvle fos achiewing confosmance xiuh uhete limiut)
Thit tpecial seposu& servised bz lOCIR Pasu /-)//-0~a"~1"& thall inclvde an analztit uhau
etuimauet uhe sadiauion eypotvse ~dote" uo a membes of uhe pvblic fsom tuauion tovscet&
inclvding all efflvenu pauhxazt and disecu sadiauion& fos uhe calendas zeas uhau inclvdet
uhe seleate~t" cowesed bz uhit seposu) Lu thall alto detcsibe lewelt of sadiauion and
concenusauiont of sadioacuiwe mauesial inwolwed& and uhe cavte of uhe eypotvse lewelt os
concenusauiont) Lf uhe etuimaued dotet eyceed anz of uhe limiut of Conusol:/;.4- and if
uhe seleate condiuion setvluing in wiolauion of 1-CIR Pasu .;- hat nou alseadz been
cossecued& uhe tpecial seposu thall inclvde a servetu fos a wasiance in accosdance xiuh uhe
psowitiont of 1-CIR Pasu .;-) Svbmiuual of uhe seposu it contidesed a uimelz servetu&
and a wasiance it gsanued vnuil tuaff acuion on uhe servetu it compleue)

Vesmonu _ankee Nvcleas Poxes Suauion

Off'Siue Dote Calcvlauion Manval
Secuion .-
Rew) /:
Page 3 of7



/.,3,3 Vehnurulnger LtZnxutsitzer Putnzuxntl ~Iutzxur 1,7,/"

cnzm zmi riZir uk xehnuegznZnz] ey zmi xiyYrz uk vretz ikkrYitzy nt et itZnxutsitzer
yesvrntl sihne ez uti ux suxi uk zmi rugeznuty yvignknih nt Iutzxur _efri 1,7,/
i\giihntl zmi xivuxzntl riZiry uk Iutzxur _efri 1,7,0' vxivexi eth yYfsnz zu zmi
Iussnyynut [nzmnt 1. he]y kxus zmi xiginvz uk zmi Oefuxezux] Eter]yiy e yvigner xivuxz
[mngm ntgrYhiy et iZerYeznut uk et] xirieyi guthnznuty' itZnxutsitzer kegzuxy ux uzmix
kegzuxy [mngm geYyih zmi rnsnzy uk Iutzxur _efri 1,7,0 zu fi i\giihih, _mny xivuxz ny tuz
xiwYnxih nk zmi sieyYxih riZir uk xehnuegznZnz] [ey tuz zmi xiyYrz uk vretz ikkrYitzy'
mu[iZix' nt yYgm et iZitz' zmi guthnznut ymerr fi xivuxzih eth hiygxnfih nt zmi EttYer
Vehnurulnger LtZnxutsitzer Svixezntl Vivuxz,

/.,3,7 Oeth ayi IityYy ~Iutzxur 1,7,0"

cnzm e reth Yyi gityYy tuz fintl guthYgzih ey xiwYnxih f] Iutzxur 1,7,0'
vxivexi eth yYfsnz zu zmi Iussnyynut [nzmnt 1. he]y e yvigner xivuxz [mngm nhitznkniy
zmi xieyuty [m] zmi yYxZi] [ey tuz guthYgzih' eth [mez yzivy exi fintl zepit zu guxxigz
zmi ynzYeznut,

/.,7 Peoux Imetliy zu VehnuegznZi OnwYnh' NeyiuYy' eth Yurnh ceyzi _xiezsitz Y]yzisy ~~

Ongityii)ntnznezih seoux gmetliy zu zmi xehnuegznZi [eyzi y]yzisy ~rnwYnh'
leyiuYy' eth yurnh"C

E, Ymerr fi xivuxzih zu zmi gussnynut nt zmi VehnuegznZi LkkrYitz Virieyi
Vivuxz kux zmi vixnuh nt [mngm zmi iZerYeznut [ey xiZni[ih f] zmi Stynzi
Yekiz] ViZni[ Iussnzzii ~SYVI", _mi hnygYyynut uk iegm gmetli ymerr
gutzentC

/, E yYssex] uk zmi iZerYeznut zmez rih zu zmi hizixsnteznut zmez zmi
gmetli guYrh fi sehi nt egguxhetgi [nzm rSIMV Texz 7.,7AD

0, YYkkngnitz hizenrih ntkuxseznut zu yYvvuxz zmi xieyut kux zmi
gmetli [nzmuYz fitiknz uk ehhnznuter ux yYvvrisitzer ntkuxseznutD

1, E hizenrih hiygxnvznut uk zmi iwYnvsitz' gusvutitzy' eth
vxugiyyiy ntZurZih eth zmi ntzixkegiy [nzm uzmix vretz y]yzisyD

3, Et iZerYeznut uk zmi gmetli' [mngm ymu[y zmi vxihngzih xirieyiy
uk xehnuegznZi sezixnery nt rnwYnh eth leyiuYy ikkrYitzy eth-ux
wYetznz] uk yurnh [eyzi zmez hnkkix kxus zmuyi vxiZnuYyr] vxihngzih
nt zmi rngityi evvrngeznut eth esithsitzy zmixizuD

&&Ongityii se] gmuuyi zu yYfsnz zmi ntkuxseznut gerrih kux nt zmny xivuxzntl xiwYnxisitz ey vexz uk zmi ettYer MYEV
Yvhezi,

bixsutz detpii RYgriex Tu[ix Yzeznut

Skk)Ynzi Juyi IergYreznut PetYer
Yigznut /.
ViZ, 0=
Teli : uk;



/) :f VoPdnPmbgf gY maV SaPf_V& pabSa lagpl maV VrhVSmVT
ePrbene VrhglnkVl mg eVeRVk~l" gY maV hnRdbS Pm maV lbmV
RgnfTPks PfT mg maV _VfVkPd hghndPmbgf maPm TbYYVk Ykge maglV
hkVobgnlds VlmbePmVT bf maV dbSVflV PhhdbSPmbgf PfT PeVfTeVfml
maVkVmg7

0) : SgehPkblgf gY maV hkVTbSmVT kVdVPlVl gY kPTbgPSmboV ePmVkbPdl&
bf dbinbT PfT _PlVgnl VYYdnVfml PfT bf lgdbT pPlmV& mg maV PSmnPd
kVdVPlVl Ygk maV hVkbgT hkbgk mg paVf maV SaPf_Vl PkV mg RV ePTV7

1) :f VlmbePmV gY maV VrhglnkV mg hdPfm ghVkPmbf_ hVklgffVd Pl P
kVlndm gY maV SaPf_V7 PfT

3) AgSneVfmPmbgf gY maV YPSm maPm maV SaPf_V pPl kVobVpVT PfT
YgnfT PSSVhmPRdV Rs IML=)

;) MaPdd RVSgeV VYYVSmboV nhgf kVobVp PfT PSSVhmPfSV Rs IML= PfT
PhhkgoPd Rs maV CVfVkPd DPfP_Vk)

NVkegfm OPfcVV EnSdVPk JgpVk MmPmbgf

IYY'MbmV AglV =PdSndPmbgf DPfnPd
MVSmbgf -,
LVo) .3
JP_V 1 gY 1



aLMLaLVILb

D, amo\uh[xY` N\rlm /,/.A' ~Ihuk\uh[rxw xn Dww\hu JxZmZ [x Thw nYxv ax\[rwm amumhZmZ
xn amhk[xY Lnnu\mw[Z nxY [pm _\YyxZm xn L]hu\h[rwo Ixvyurhwkm ^r[p PYIMa7.'
Dyymwlr_ P'~ d,b, V\kumhY amo\uh[xY` IxvvrZZrxw' am]rZrxw /' Yk[ximY /A;;,

E, Ohvh^r' R, V,' ~DLYSdb)0 ) D Ixvy\[mY Ixlm nxY [pm Jm[mYvrwh[rxw xn Ixw[rw\x\Z
hwl Pw[mYvr[[mw[)amumhZm D[vxZypmYrk JrZymYZrxw hwl JmyxZr[rxw xn V\kumhY _x^mY
_uhw[ Lnnu\mw[Z rw Yymw)[mYYhrw br[mZ' IxhZ[hu br[mZ' hwl Jmmy)ar]mY ehuum`Z nxY

DZZmZZvmw[ xn LwZ\rwo lxZmZ hwl Mrwr[m)Iux\l Nhvvh ahlrh[rxw L_yxZ\YmZ'~ Lw[mkp
LworwmmYrwo' Pwk,' _P..aP1D' ThYkp /A== "Txl 7' am]rZml i` ghwtmm D[xvrk Lumk[Yrk
Ixvyhw`' ThYkp /AA0&,

I, amo\uh[xY` N\rlm /,///' ~Tm[pxlZ nxY LZ[rvh[rwo D[vxZypmYrk cYhwZyxY[ hwl

JrZymYZrxw xn NhZmx\Z Lnnu\mw[Z rw ax\[rwm amumhZmZ nYxv Srop[)fh[mY Ixxuml
amhk[xYZ'~ d,b, V\kumhY amo\uh[xY` IxvvrZZrxw' am], /' R\u` /A;;,

J, Vh[rxwhu E\Ymh\ xn b[hwlhYlZ' ~Th_rv\v _mYvrZZrium Exl` E\YlmwZ hwl Th_rv\v
_mYvrZZrium Ixwkmw[Yh[rxwZ xn ahlrxw\kurlmZ rw DrY hwl rw fh[mY nxY Ykk\yh[rxwhu
L_yxZ\Ym'~ Ohwlixxt :A' R\wm 7' /A7A,

L, buhlm' J, O,' ~Tm[mxYxuxo` hwl D[xvrk LwmYo` ) /A:=' dbDLI' R\u` /A:=,

M, Sx^lmY' f, T,' _, J, ahn[' hwl N, lm_uhwz\mE\Ytm' ~Jm[mYvrwh[rxw xnV)/: Nhvvh
ahlrh[rxw MrmulZ h[ Efa V\kumhY _x^mY b[h[rxwZ'~ Omhu[p hwl bhnm[` ShixYh[xY`'
LwmYo` amZmhYkp hwl Jm]muxyvmw[ DlvrwrZ[Yh[rxw' amyxY[ Vx, 1.7' Th` /A;:,

N, Sm[[mY nYxv IphYumZ S, TruumY xn [pm dwr[ml b[h[mZ V\kumhY amo\uh[xY` IxvvrZZrxw [x
Rxpw M, bkpvrl[ xn [pm V\kumhY LwmYo` PwZ[r[\[m' lh[ml JmkmvimY 0:' /AA7,

O, ~JxZm ]Z JrZ[hwkm h[ [pm emYvxw[ ghwtmm PbMbP~ Oxu[mk amyxY[ VxC OP)0.;1;./'
Oxu[mk _Yxsmk[ VxC A.13=' DyyYx]ml xw /0-/.-.;,

P, ImY[rnrkh[m xn Ixvyurhwkm' Oxu[mk Pw[mYwh[rxwhu' Mrwhu bhnm[` Dwhu`ZrZ amyxY['
Dvmwlvmw[ 0' .:-.;-.7,

emYvxw[ ghwtmm V\kumhY _x^mY b[h[rxw

Ynn)br[m JxZm Ihuk\uh[rxw Thw\hu
bmk[rxw a
am], 0=
_hom P xn P
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UNITED STATES 
NUCLEAR REGULATORY COMMLSSION 

WASHINGTON. D, C 20555 

August 30, 1989 

Docket No. 50-271 

Mr. L. A .  Tremblay 
L i c e n s i n g  Engi  n e e r i  ng 
Vermont Yankee N u c l e a r  Power C o r p o r a t i o n  
Engi  n e e r i  ng O f f  i ce 
580 Main S t r e e t  
B o l t o n ,  Massachuset ts  01740-1398 

Dear M r .  Tremblay:  

SUBJECT: APPROVAL UNDER 10 C F R  20.302(a)  OF PROCEDURES FOR DISPOSAL OF 
SLIGHTLY CONTAMINATED SEPTIC WASTE ON SITE AT VERMONT Y A N K E E  fTAC 
NO.  73776) 

REFERENCE: ( a )  June 28, 1989 l e t t e r  f r o m  R .  Ld. C a p s t i c k  t o  U S  NRC Document 
C o n t r o l  Desk, i n c l u d i n g  At tachment  I and At tachment  1 1 .  

Vermont Yankee Nuc lea r  Power S t a t i o n ,  d a t e d  J u l y  1972. 
( b )  F i n a l  Env i ronmen ta l  Statement  r e l a t e d  t o  t h e  o p e r a t i o n  o f  

I n  r e f e r e n c e  ( a )  Vermont Yankee N u c l e a r  Power C o r p o r a t i o n  (Vermont Yankee, o r  
t h e  l i c e n s e e )  s u b m i t t e d  an a p p l i c a t i o n  f o r  d i s p o s a l  o f  l i c e n s e d  m a t e r i a l  on 
s i t e .  T h i s  d i s p o s a l  was n o t  p r e v i o u s l y  c o n s i d e r e d  by t h e  s t a f f  i n  t h e  Vermont 
Yankee F i n a l  Envi ronmenta l  Statement  (FES),  r e f e r e n c e  f b ) .  T h i s  e x t e n s i v e  
a p p l i c a t i o n ,  p repared  i n  accordance w i t h  10 CFR 20 .302(a ) ,  c o n t a i n s  a d e t a i l e d  
d e s c r i p t i o n  o f  t h e  l i c e n s e d  m a t e r i a l ,  t h o r o u g h l y  ana lyzes  and e v a l u a t e s  t h e  
i n f o r m a t i o n  p e r t i n e n t  t o  t h e  e f f e c t s  on t h e  env i ronmen t  o f  t h e  p roposed  
d i s p o s a l  o f  t h e  l i c e n s e d  m a t e r i a l ,  and commits t h e  l i c e n s e e  t o  f o l l o w  s p e c i f i c  
p rocedures  t o  m i n i m i z e  t h e  r i s k  o f  unexpected o r  hazardous exposures .  I n  t h e  
FES, t h e  NRC s t a f f  c o n s i d e r e d  t h e  p o t e n t i a l  e f f e c t s  on t h e  env i ronmen t  o f  
l i c e n s e d  m a t e r i a l  f r o m  o p e r a t i o n  o f  t h e  p l a n t  and, i n  t h e  assessment o f  t h e  
t o t a l  r a d i o l o g i c a l  impac t  o f  t h e  Vermont Yankee S t a t i o n  conc luded  t h a t :  
" . . . o p e r a t i o n  o f  t h e  S t a t i o n  w i l l  c o n t r i b u t e  o n l y  an e x t r e m e l y  s m a l l  i n c r e m e n t  
t o  t h e  r a d i a t i o n  dose t h a t  a rea  r e s i d e n t s  r e c e i v e  f r o m  n a t u r a l  background.  
S i n c e  f l u c t u a t i o n s  o f  t h e  background dose may be expec ted  t o  exceed t h e  
i n c r e m e n t  c o n t r i b u t e d  by t h e  p l a n t ,  t h e  dose w i l l  be immeasurable i n  i t s e l f  
and w i l l  c o n s t i t u t e  no m e a n i n g f u l  r i s k  t o  be ba lanced  a g a i n s t  t h e  b e n e f i t s  o f  
t h e  p l a n t . "  
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4 

S i n c e  t h e  d i s p o s a l  proposed by t h e  l i c e n s e e  i n v o l v e s  l i c e n s e d  m a t e r i a l  
c o n t a i n i n g  l e s s  t h a n  0 . 1  p e r c e n t  o f  t h e  r a d i o a c t i v e  m a t e r i a l s ,  p r i m a r i l y  
c o b a l t - 6 0  and ces ium-137,  a l r e a d y  c o n s i d e r e d  a c c e p t a b l e  i n  t h e  FES, and 
i n v o l v e s  exposure pathways much l e s s  s i g n i f i c a n t  t h a n  t h o s e  c o n s i d e r e d  i n  t h e  
FES, we c o n s i d e r  t h e  s i t e - s p e c i f i c  a p p l i c a t i o n  (Re fe rence  ( a ) )  f o r  Vermont 
Yankee Nuc lea r  Power S t a t i o n  t o  have i n s i g n i f i c a n t  r a d i o l o g i c a l  i m p a c t .  We 
accep t  t h e  commitments and e v a l u a t i o n s  o f  t h e  l i c e n s e e ,  documented i n  
r e f e r e n c e  ( a ) ,  as f u r t h e r  assurance t h a t  t h e  proposed d i s p o s a l  p rocedures  w i l l  
have a n e g l i g i b l e  e f f e c t  on t h e  env i ronmen t  and t h e  g e n e r a l  p o p u l a t i o n  i n  
compar ison t o  normal background r a d i a t i o n .  

I n  c o n c l u s i o n ,  we f i n d  t h e  l i c e n s e e ’ s  p rocedures  w i t h  commitments as 
documented i n  r e f e r e n c e  ( a )  t o  be a c c e p t a b l e ,  p r o v i d e d  t h a t  r e f e r e n c e  ( a )  i s  
p e r m a n e n t l y  i n c o r p o r a t e d  i n t o  t h e  l i c e n s e e ’ s  O f f s i t e  Dose C a l c u l a t i o n  Manual 
( O D C M )  as an Appendix ,  and f u t u r e  m o d i f i c a t i o n s  o f  r e f e r e n c e  ( a )  be r e ~ o r t e d  
t o  NRC i n  accordance w i t h  l i c e n s e e  commitments r e q a r d i n q  ODCM chanqes. 

Pu rsuan t  t o  10 CFR 5 1 . 2 2 ( ~ ) ( 9 ) ,  no e n v i r o n m e n t a l  assessment i s  r e q u i r e d .  T h i s  
completes o u r  - r e v i e w  under  TAC No. 73776. 

S i n c e r e l y  , 

Mor ton  8. F a i r t i l e ,  P r o j e c t  Manager 
P r o j e c t  D i r e c t o r a t e  1 -3  D i v i s i o n  o f  
Reac to r  P r o j e c t s  1/11 O f f i c e  o f  
N u c l e a r  Reac to r  R e g u l a t i o n  

c c :  See n e x t  page 
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M r .  L. A .  Tremblay 

d c c  : 
Mr. J .  Gary Weigand 
P r e s i d e n t  & C h i e f  E x e c u t i v e  O f f i c e r  
Vermont Yankee Nuc lea r  Power Corp.  
R.D.  5,  Box 169 
F e r r y  Road 
B r a t t l e b o r o .  Vermont 05301 

M r .  John DeVi n c e n t i  s ,  V i c e  P r e s i d e n t  
Yankee A tomic  E l e c t r i c  Company 
580 Main S t r e e t  
B o l t o n .  Massachuset ts  01740-1398 

New England C o a l i t i o n  on Nuc lea r  

H i l l  and Da le  Farm 
R . D .  2, Box 223 
Putney, Vermont 05346 

Pol  1 u t i  on 

Vermont Publ  i c I n t e r e s t  Research 
Group, I n c .  

43 S t a t e  S t r e e t  
M o n t p e l i e r ,  Vermont 05602 

Regional  Admi n i  s t r a t o r ,  Regi on I 
U.S. N u c l e a r  R e g u l a t o r y  Commission 
475 A l l e n d a l e  Road 
K i n g  o f  P r u s s i  a, Pennsyl  v a n i  a 19406 - 

R. K .  Gad, I 1 1  
Ropes & Gray 
225 F r a n k l i n  S t r e e t  
Boston,  Massachuset ts  02110 

Mr. W .  P .  Murphy, V i c e  P r e s i d e n t ,  

Vermont Yankee N u c l e a r  Power C o r p o r a t i o n  
R.D .  5 ,  Box 169 
F e r r y  Road 
B r a t t l  eboro,  Vermont 05301 

and Manager o f  O p e r a t i o n s  

- 3 -  

G .  Dean Weyman 
Chairman, Board o f  Selectman 
P o s t  O f f i c e  Box 116 
Vernon, Vermont 05354 

M r .  Raymond N. McCandless 
Vermont D i v i s i o n  o f  O c c u p a t i o n a l  

and R a d i o l o g i c a l  H e a l t h  
Admi n i  s t  r a t  i on Bu i  1 d i  ng 
Montpel  i e r ,  Vermont 05602 

M r .  George S t e r z i n g e r ,  Commissioner 
Vermont Department o f  Publ i c S e r v i c e  
120 S t a t e  S t r e e t ,  3 r d  F l o o r  
M o n t p e l i e r ,  Vermont 05602 

Publ i c  S e r v i c e  Board 
S t a t e  o f  Vermont 
120 S t a t e  S t r e e t  
M o n t p e l i e r ,  Vermont 05602 

Honorab le  John J. Easton 
A t t o r n e y  Genera l  
S t a t e  o f  Vermont 
109 S t a t e  S t r e e t  
Montpel  i e r ,  Vermont 05602 

Conner & Wet terhahn,  P . C .  
S u i t e  1050 
1747 Pennsy lvan ia  Avenue, N . W .  
Washington,  D . C .  20006 

D iane  Cur ran ,  Esq. 
Harmon. C u r r a n  & Tous ley  
2001 S S t r e e t .  N.W., S u i t e  430 
Washington,  D . C .  20009 

D a v i d  J .  M u l l e t t ,  Esq. 
S p e c i a l  A s s i s t a n t  A t t o r n e y  General  
Vermont Depar tment  o f  Publ  i c S e r v i c e  
120 S t a t e  S t r e e t  
Montpel  i e r ,  Vermont 05602 

Jay G u t i e r r e z  
Reg iona l  Counsel 
U.S. N u c l e a r  R e g u l a t o r y  Commission 
475 A l l . enda le  Road 
K i n g  o f  P r u s s i  a ,  Pennsyl  v a n i  a 19406 

G. Dana E isbee ,  Esq. 
O f f i c e  o f  t h e  A t t o r n e y  General  
Env i  ronmen ta l  P r o t e c t i o n  Bureau 
S t a t e  House Annex 
25 C a p i t o l  S t r e e t  
Concord,  New Hampshire 03301-6397 

A tomic  S a f e t y  and L i c e n s i n g  Board 
U. S. N u c l e a r  R e g u l a t o r y  Commi s s i  on 
Washington,  D . C .  20555 
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cc : 
Mr. Gustave A .  L i  nenberge r ,  J r .  
Admini  s t r a t i  ve Judge 
Atomic Safety and L i c e n s i n g  Board 
U.S.  Nuc lea r  R e g u l a t o r y  Commission 
Washington, D . C .  20555 

Res iden t  I n s p e c t o r  
Vermont Yankee Nuc lea r  Power S t a t i o n  
U .  S .  Nuc lea r  Regul a t o r y  Commi s s i  on 
P.O.  Box 176 
Vernon, Vermont 05354 

John T r a f i c o n t e ,  Esq. 
C h i e f  S a f e t y  U n i t  
O f f i c e  o f  t h e  A t t o r n e y  General  
One Ashbur ton  P lace ,  1 9 t h  F l o o r  
Boston,  Massachuset ts  02108 

G e o f f r e y  M .  H u n t i n g t o n ,  E s q u i r e  
O f f i c e  o f  t h e  A t t o r n e y  Genera l  
Envi  ronmenta l  P r o t e c t i o n  Bureau 
S t a t e  House Annex 
25 C a p i t o l  S t r e e t  
Concord, New Hampshire 03301-6397 

Char les  Bechhoefer ,  Esq. 
A d m i n i s t r a t i v e  Judge 
Atomic S a f e t y  and L i c e n s i n g  Board 
U. S .  Nucl ea r  Regul a t o r y  Commi s s i  on 
Washington, D.C.  20555 

- 

Or. James H.  Carpen te r  
A d m i n i s t r a t i v e  Judge 
Atomic S a f e t y  and L i c e n s i n g  Board 
U.S .  Nuc lea r  R e g u l a t o r y  Commission 
Washington, D.C. 20555 

A d j u d i c a t o r y  F i l e  (2) 
Atomic S a f e t y  and L i c e n s i n g  Board Panel Docket  
U.S. Nuc lea r  R e g u l a t o r y  Commission 
Washington, D . C .  20555 

/ 
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‘VERMONT YANKEE 
NUCLEAR POWER CURF’OELATION 

Ferry Road. Brattlebom. VT 05301-7002 

June 2 8 ,  1989 
BVY 89-59 

K C L .  IO 

ENGINEERING OFFICE 
$80 L W N  STREET 
BOLTON. MA 01 ?# 

T706711  

U n i t e d  S t a t e s  Nuc lea r  R e g u l a t o r y  Commi s s i o n  
Washington, DC 20555 

A t t e n t i o n :  Document C o n t r o l  Desk 

Reference:  L i c e n s e  No. DPR-28 (Docket  No. 5 0 - 2 7 1 ) .  

S u b j e c t :  Request t o  R o u t i n e l y  D ispose  o f  S l i g h t l y  Contaminated S e p t i c  Waste i n  
Accordance w i t h  10 CFR 20 .302(a )  

Dear Sir :  

I n  accordance w i t h  t h e  c r i t e r i a  o f  t h e  Code o f  Federa l  R e g u l a t i o n s ,  T i t l e  1 0 ,  
S e c t i o n  20.302(a)  (10CFR20.302(a)) ,  enc losed  p l e a s e  f i n d  t h e  s u b j e c t  a p p l i c a t i o n  f o r  
t h e  d i s p o s a l  o f  v e r y  l o w  l e v e l  r a d i o a c t i v e  waste m a t e r i a l s .  Vermont Yankee N u c l e a r  
Power C o r p o r a t i o n  (Vermont Yankee) hereby r e q u e s t s  NRC a p p r o v a l  o f  t h e  proposed 
p rocedures  f o r  t h e  d i s p o s a l  o f  s l i g h t l y  con tamina ted  s e p t i c  waste g e n e r a t e d  a t  t h e  
Vermont Yankee N u c l e a r  Power P l a n t  i n  Vernon, Vermont. 

T h i s  appl  i c a t i  on s p e c i f i c a l l y  r e q u e s t s  app rova l  t o  d i s p o s e  o f  s e p t i c  t a n k  
waste,  con tamina ted  a t  m in ima l  l e v e l s ,  wh ich  have been o r  m i g h t  be genera ted  
t h r o u g h  t h e  end o f  s t a t i o n  o p e r a t i o n s  a t  t h e  Vermont Yankee Nuc lea r  Power 
P l a n t .  The proposed method o f  d i s p o s a l  i s  f o r  t h e  o n - s i t e  l a n d  s p r e a d i n g  i n  
d e s i g n a t e d  areas i n  comp l iance  w i t h  S t a t e  of  Vermont h e a l t h  code r e q u i r e m e n t s  
f o r  s e p t i c  waste.  D i s p o s a l  o f  t h i s  waste i n  t h e  manner proposed,  r a t h e r  t h a n  
a t  a 10 CFR P a r t  6 1  l i c e n s e d  f a c i l i t y  would save Vermont Yankee n o t  o n l y  
s u b s t a n t i a l  c o s t ,  b u t  a l s o  v a l u a b l e  d i s p o s a l  s i t e  space wh ich  would t h e n  be 
a v a i  1 ab1 e f o r  wastes o f  h i g h e r  r a d i o a c t i v i t y  1 eve1 s .  D i s p o s a l  a s  r a d i o a c t i v e  
waste would r e q u i r e  t r e a t m e n t  o f  t h e  b i o l o g i c a l  aspec ts  o f  t h e  septage and 
s o l i d i f i c a t i o n  t o  a s t a b l e  waste fo rm,  t h e r e b y  i n c r e a s i n g  t h e  volume 
s u b s t a n t i  a1 l y  . 
A r a d i o l o g i c a l  assessment and proposed o p e r a t i o n a l  c o n t r o l s ,  based upon t h e  
c o n t i n u e d  o n - s i t e  d i s p o s a l  o f  s e p t i c  waste as p r e s e n t l y  c o n t a i n e d  i n  t h e  
p l a n t ’ s  s e p t i c  t a n k s ,  a r e  d e t a i l e d  i n  A t tachmen ts  1 and 2.  Based upon t h i s  
a n a l y s i s ,  Vermont Yankee r e q u e s t s  app rova l  t o  d i s p o s e  o f  s e p t i c  t a n k  waste 
o n - s i t e  by l a n d  s p r e a d i n g  i n  such a manner t h a t  t h e  r a d i o a c t i v i t y  
c o n c e n t r a t i o n  l i m i t  i n  any b a t c h  o f  sep tage  t o  be sp read  does n o t  exceed 
o n e - t e n t h  o f  t h e  MPC v a l u e s  l i s t e d  i n  10 CFR 20, Appendix B .  T a b l e  11; and t h e  
combined r a d i  o l  o g i  c a l  i m p a c t  f o r  a1 1 d i s p o s a l  o p e r a t i o n s  s h a l l  be 1 i m i  t e d  t o  a 
t o t a l  body o r  organ dose o f  a m a x i m a l l y  exposed member o f  t h e  p u b l i c  o f  l e s s  
t h a n  one mremlyear ( l e s s  t h a n  5 mrem/year t o  an i n a d v e r t e n t  i n t r u d e r ) .  
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U n i t e d  S t a t e s  Nuc lea r  R e g u l a t o r y  Commi s s i  on 
June 28, 1989 

c Page 2 

Due t o  o u r  expec ted  need t o  u t i l i z e  t h e  proposed methodology of l a n d  
a p p l i c a t i o n  o f  s e p t i c  waste o n - s i t e  d u r i n g  t h e  s p r i n g  o f  1990, we r e q u e s t  y o u r  
r e v i e w  and a p p r o v a l  o f  t h i s  p roposed  d i s p o s a l  method by t h e  end o f  t h e  f i r s t  
q u a r t e r  o f  1990. 

We t r u s t  t h a t  t h e  i n f o r m a t i o n  c o n t a i n e d  i n  t h e  s u b m i t t a l  i s  s u f f i c i e n t ;  
however, s h o u l d  you  have any q u e s t i o n s  o r  r e q u i r e  f u r t h e r  i n f o r m a t i o n  
c o n c e r n i n g  t h i s  m a t t e r ,  p l e a s e  c o n t a c t  t h i s  o f f i c e  

Very t r u l y  y o u r s ,  

VERMONT Y A N K E E  NUCLEAR POWER CORPORATION 

Rober t  W .  C a p s t i c k ,  J r .  
t i  c e n s i  ng Engineer  

/ MSSlemd 

Enc losu res  

cc :  USNRC - Region I 
USNRC - Res iden t  I n s p e c t o r ,  VTNPS 
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ATTACHMENT 1 

VERMONT YANKEE NUCLEAR POWER PLANT 

A P P L I C A T I O N  FOR APPROVAL TO ROUTINELY DISPOSE OF 

S E P T I C  WASTE WITH M ~ N I M A L  LEVELS OF R A D I O A C T I V I T Y  

- 
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ATTACHMENT 1 

VERMONT YANKEE NUCLEAR POWER PLANT 

A p p l i c a t i o n  f o r  Approval  t o  R o u t i n e l y  Dispose o f  
S e p t i c  Waste W i t h  M in ima l  L e v e l s  o f  R a d i o a c t i v i t y  

1 .O INTRODUCTION 

Vermont Yankee N u c l e a r  Power C o r p o r a t i o n  (Vermont Yankee) r e q u e s t s  
a p p r o v a l ,  p u r s u a n t  t o  10CFR20.302(a). o f  a method proposed h e r e i n  f o r  t h e  
r o u t i n e  d i s p o s a l  o f  s l i g h t l y  con tamina ted  s e p t i c  t a n k  waste.  Vermont Yankee 
proposes t o  d i s p o s e  o f  t h i s  waste by s p r e a d i n g  i t  on d e s i g n a t e d  a reas  w i t h i n  
t h e  p l a n t ’ s  s i t e  boundary fence .  T h i s  a p p l i c a t i o n  addresses s p e c i f i c  
i n f o r m a t i o n  r e q u e s t e d  i n  10CFR20.302(a). 

2 .O HASTE STREAM DESCRIPTION 

The waste i n v o l v e d  i n  t h i s  a p p l i c a t i o n  c o n s i s t s  o f  r e s i d u a l  s o l i d s  and 
w a t e r  a s s o c i a t e d  w i t h  t h e  sewage c o l l e c t i o n  system a t  Vermont Yankee. The 
p l a n t ’ s  sewage systems a r e  o f  t h e  s e p t i c  t a n k  and d i s p o s a l  f i e l d  t y p e .  The 
two systems s e r v i c i n g  t h e  m a j o r i t y  o f  t h e  p l a n t ’ s  s a n i t a r y  waste a r e  
i d e n t i f i e d  as (1) main s e p t i c  system and ( 2 )  t h e  s o u t h  sewage d i s p o s a l  system. 

- 

The ma in  s e p t i c  system ( d e s i g n  f l o w  c a p a c i t y  4,950 g a l l o n s f d a y )  c o n s i s t s  
of  a was tewa te r  l i f t  s t a t i o n ,  s e p t i c  t a n k ,  and dua l  a l t e r n a t i n g  d i s p o s a l  
f i e l d s  l o c a t e d  on t h e  n o r t h  s i d e  o f  t h e  p l a n t .  T h i s  system s e r v i c e s  t h e  ma in  
complex o f  b u i l d i n g s  c e n t r a l  t o  t h e  p l a n t  and p rocesses  a p p r o x i m a t e l y  3,500 
g a l l o n s  o f  was tewa te r  p e r  day. The s e p t i c  t a n k ,  shown i n  F i g u r e  ( l ) ,  w i l l  
t y p i c a l l y  c o n t a i n  9 , 2 5 0  g a l l o n s  o f  sep tage .  

The s o u t h  sewage d i s p o s a l  system i s  a n e w l y - i n s t a l l e d  ( January  1989) 
p r e s s u r i z e d  mound system, wh ich  i s  used i n  l i e u  o f  t h e  c o n s t r u c t i o n  o f f i c e  
b u i l d i n g  ( C O B )  h o l d i n g  t a n k  t h a t  had p r e v i o u s l y  s e r v i c e d  t h e  l a v a t o r y  
f a c i l i t i e s  on t h e  s o u t h  end o f  t h e  p l a n t .  The new system i s  composed o f  a 
s e p t i c  t a n k  (5,700 g a l l o n  c a p a c i t y ,  see F i g u r e  2 ) .  pumping s t a t i o n ,  and 
p r e s s u r i z e d  mound d i s p o s a l  f i e l d .  When d o s i n g  t h e  f i e l d .  a f o r c e  main 
p r e s s u r i z e s  t h e  d i s p o s a l  f i e l d ’ s  p i p i n g  system w i t h  t h e  s e p t i c  t a n k  e f f l u e n t ,  
wh ich  d i s t r i b u t e s  t h r o u g h o u t  t h e  f i e l d .  The s o u t h  sewage d i s p o s a l  system has 

- 
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t h e  d e s i g n  f l o w  c a p a c i t y  t o  p rocess  4,607 g a l l o n s  o f  was tewa te r  p e r  day .  The 
system i s  t y p i c a l l y  l o a d e d  a t  a p p r o x i m a t e l y  2,500 g a l l o n s  p e r  day d u r i n g  
normal p l a n t  o p e r a t i o n s .  F i g u r e  ( 3 )  i n d i c a t e s  d i a g r a m m a t i c a l l y  t h e  f l o w  o f  
b o t h  p o t a b l e  and wastewater  t h r o u g h o u t  Vermont Yankee. 

4 

B o t h  t h e  main s e p t i c  system and t h e  s o u t h  sewage d i s p o s a l  sys tem’s  
s e p t i c  t a n k s  c o l l e c t  waste f r o m  t h e  p l a n t ’ s  l a v a t o r i e s ,  showers,  k i t c h e n s ,  and 
j a n i t o r i a l  f a c i l i t i e s  o u t s i d e  t h e  R a d i o l o g i c a l  C o n t r o l  Area ( R C A ) .  No 
r a d i o a c t i v i t y  i s  i n t e n t i o n a l l y  d i s c h a r g e d  t o  e i t h e r  o f  t h e  s e p t i c  systems. 
However, p l  a n t  i n v e s t i  g a t i  ons i n t o  t h e  sou rce  o f  1 ow 1 eve1 s o f  contami  n a t i  on 
found  i n  s e p t i c  waste have i d e n t i f i e d  t h a t  v e r y  s m a l l  q u a n t i t i e s  o f  
r a d i ‘ o a c t i  ve m a t e r i  a1 s ,  wh ich  a r e  b e l  ow d e t e c t i o n  1 i m i  t s  f o r  r a d i o a c t i v i t y  
r e l e a s e s  f r o m  t h e  RCA, a r e  c a r r i e d  o u t  o f  t h e  c o n t r o l  a rea  on i n d i v i d u a l s  and 
accumulate i n  t h e  s e p t i c  was te  c o l l e c t i o n  t a n k s  by way o f  f l o o r  wash w a t e r ,  
showers,  and hand washing. As a means o f  m i n i m i z i n g  t h e  t r a n s p o r t  o f  
r a d i o a c t i v e  m a t e r i a l s  i n t o  t h e  s e p t i c  c o l l e c t i o n  t a n k s ,  t h e  p r i m a r y  sou rce  o f  

t e r  bag 
a 

t h e  r a d i o a c t i v i t y  ( 

t o  remove suspended 
j a n i t o r i a l  s i n k .  

.e . ,  f l o o r  wash w a t e r )  i s  now poured  t h r o u g h  a f i  
s o l i d s  and d i r t  b e f o r e  t h e  w a t e r  i s  r e l e a s e d  i n t o  

The m a j o r i t y  o f  t h e  r a d i o a c t i v i t y  f ound  i n  waste s l u d g e  has been 
a s s o c i a t e d  w i t h  t h e  main s e p t i c  t a n k .  Grab samples o f  s l u d g e  f r o m  t h e  b o t t o m  
o f  t h e  COB and main s e p t i c  t a n k  were ana lyzed  by gamma s p e c t r o s c o p y  w i t h  t h e  
f o l l  owing r e s u l t s  o f  p l  a n t  - r e 1  a t e d  r a d i  onucl  i d e s  : 

d 

COB Sludge 
(June 8 ,  1988) 

Main Tank Sludge 
(June 8 ,  1988)  

I s o t o D e  

CS-137 
Co - 60 

Mn - 54 

Zn - 65 
Co-60 

C S  - 134 
C S  - 137 

A c t i v i t y  C o n c e n t r a t i o n  
f l  Siqma ( D C i / k q  Me t )  

10.3 rt 1.8 
45 .4  k 3.1 

39.3 f 4 .3  
853.0 f 12 .0  
52 .7  f 8 . 2  
13 .0  j, 2 . 2  
1 2 0 . 7  f 5.2  

R e v i s i o n  -9- Date 3 /2 /90  

B-10 



The p r i n c i p l e  r a d i o n u c l i d e  i s  C o b a l t - 6 0 ,  w h i c h  accoun ts  f o r  79% o f  t h e  
p l a n t  r e l a t e d  a c t i v i t y  i n  t h e  sep tage  samples.  
smear samples t a k e n  f o r  10CFR61 waste c h a r a c t e r i z a t i o n s ,  t h e  sep tage  sample 
f r o m  t h e  main t a n k  c o r r e l a t e s  v e r y  c l o s e  w i t h  t h e  d i s t r i b u t i o n  o f  
r a d i o n u c l i d e s  i d e n t i f i e d  i n - p l a n t  as shown below:  

I n  compar ison t o  i n - p l a n t  
4 

Re1 a t i  ve I s o t o D i  c D i  s t  r i  b u t i  ons 

I s o t o P e  I n - P 1  a n t  Smears Main l a n k  S ludge  

Mn - 54 

Zn - 65 
c o - 6 0  

C S  - 134 
C S  - 137 

3.6% 
81.5 

3 . 3  
0.4 

10.3 

3.6% 
79 .1  

4.9 
1 . 2  

11 .2  

A d d i t i o n a l  a n a l y s e s  o f  t h e  main t a n k  sep tage  showed t h a t  t h e  l i q u i d  
p o r t i o n  o f  t h e  c o l l e c t e d  sample d i d  n o t  c o n t a i n  any p l a n t - r e l a t e d  a c t i v a t i o n  
o r  f i s s i o n  p r o d u c t s ,  and t h a t  e s s e n t i a l l y  a l l  o f  t h e  a c t i v i t y  i.n t h e  was te  was 
a s s o c i a t e d  w i t h  t h e  s o l i d  s l u d g e  f r a c t i o n .  The average d e n s i t y  o f  t h e  
c o l l e c t e d  s l u d g e  was f o u n d  t o  be a p p r o x i m a t e l y  equa l  t o  t h a t  o f  w a t e r ,  w i t h  a 
wet t o  d r y  r a t i o  o f  25.4 t o  1. 

"4 

B o t h  t h e  l i q u i d  and s o l i d  f r a c t i o n s  o f  t h e  ma in  t a n k  s e p t i c  waste were 
a l s o  ana lyzed  f o r  s t r o n t i u m  w i t h  no d e t e c t a b l e  a c t i v i t y  f ound .  The l i q u i d  
p o r t i o n  o f  t h e  waste sample was a l s o  ana lyzed  f o r  t r i t i u m  w i t h  no a c t i v i t y  
above t h e  minimum d e t e c t a b l e  l e v e l s  found .  Appendix A t o  At tachment  2 
c o n t a i n s  t h e  l a b o r a t o r y  a n a l y s i s  r e p o r t s  o f  t h e  samples t a k e n  f r o m  t h e  COB and 
main s e p t i c  t a n k s .  

P r i o r  t o  i d e n t i f i c a t i o n  o f  t h e  p l a n t - r e l a t e d  r a d i o a c t i v i t y  i n  sep tage  
waste,  t h e  COB h o l d i n g  t a n k  was b e i n g  pumped on t h e  average o f  t w i c e  p e r  week, 
w i t h  t h e  s l u d g e  and waste l i q u i d  t r a n s p o r t e d  o f f - s i t e  p r i m a r i l y  t o  t h e  
B r a t t f e b o r o ,  Vermont, sewage t r e a t m e n t  f a c i l i t y .  Waste f r o m  t h e  main s e p t i c  
t a n k  was b e i n g  pumped and t r a n s p o r t e d  o f f - s i t e  f o r  d i s p o s a l  on t h e  average o f  
t w i c e  p e r  y e a r .  
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W i t h  t h e  rep lacemen t  of t h e  COB h o l d i n g  t a n k  by t h e  new s o u t h  sewage 
d i s p o s a l  system, and t h e  r e q u e s t e d  i m p l e m e n t a t i o n  o f  o n - s i t e  l a n d  d i s p o s a l  o f  
accumulated s e p t i c  waste,  t h e  f r e q u e n c y  o f  c o l l e c t i o n  t a n k  pump-outs w i t h  l a n d  
a p p l i c a t i o n  o f  t h e  waste i s  expec ted  t o  be once p e r  y e a r .  W i t h  t h e  p a s t  pump- 
o u t  f requency  o f  t h e  ma in  t a n k  b e i n g  e v e r y  s i x  months,  t h e  a c c u m u l a t i o n  o f  
s l u d g e  a t  t h e  b o t t o m  o f  t h e  t a n k  was w e l l  be low i t s  d e s i g n  c a p a c i t y .  D u r i n g  
t h e  1988 sample c o l l e c t i o n s ,  i t  was e s t i m a t e d  t h a t  t h e  s l u d g e  t h i c k n e s s  was 
l e s s  t h a n  1 f o o t  o f  i t s  6 - f o o t  d e p t h .  However, f o r  c o n s e r v a t i s m  i n  t h e  
r a d i o l o g i c a l  e v a l u a t i o n s ,  i t  i s  assumed t h a t  t h e  s l u d g e  l a y e r  i n  t h e  ma in  
s e p t i c  t a n k  and s o u t h  d i s p o s a l  t a n k  o c c u p i e s  30% o f  t h e i r  combined d e s i g n  
volume, and t h a t  t h e  f r e q u e n c y  o f  pump-outs i s  semiannual  as opposed t o  t h e  
expec ted  annual  c y c l e .  A l s o ,  as n o t e d  above f r o m  l a b o r a t o r y  a n a l y s e s  o f  t h e  
s l u d g e  l a y e r  t a k e n  f r o m  t h e  b o t t o m  o f  t h e  main t a n k ,  t h e  average d e n s i t y  o f  
t h e  t a n k  c o n t e n t s  i s  a p p r o x i m a t e l y  equal  t o  t h a t  o f  w a t e r ,  w i t h  a w e t - t o - d r y  
r a t i o  o f  25.4 t o  1. Hence, t h e  w e i g h t  o f  s o l i d s  (W,,,) b e i n g  d i s p o s e d  o f  i s  
e s t i m a t e d ,  f o r  purposes o f  t h i s  bound ing  dose assessment, t o  be a p p r o x i m a t e l y :  

4 

Wso, = 14.950 [ g a l l  x 3,785.4 E c c f g a l l  x E k g / c c l  
x 0.30 [ s o l i d s  f r a c t i o n ]  x (1125.41 C d r y l w e t  r a t i o ]  
- 700 E k g l  p e r  pump-out o f  b o t h  t a n k s  

o r ,  1,400 kg o f  d r y  s o l i d s  p e r  y e a r .  

3.0 DISPOSAL METHOD 

Approva l  o f  t h i s  a p p l i c a t i o n  w i l l  a l l o w  Vermont Yankee t o  d i s p o s e  o f  
sep tage  by u t i l i z a t i o n  o f  a t e c h n i q u e  o f  l a n d  s p r e a d i n g  o r  s u r f a c e  i n j e c t i o n  
i n  a manner c o n s i s t e n t  w i t h  a l l  a p p l i c a b l e  s t a t e  o f  Vermont h e a l t h  r e g u l a t i o n s  
r e g a r d i n g  d i s p o s a l  o f  s e p t i c  was te .  D e t a i l s  o f  t h e  chemical  and b i o l o g i c a l  
c o n t r o l s  necessary t o  s a t i s f y  s t a t e  h e a l t h  code r e q u i r e m e n t s  a r e  p r o v i d e d  i n  
Reference 5 .  

The septage w i l l  be sp read  o r  s u r f a c e  i n j e c t e d  on l a n d  a reas  owned by 
Vermont Yankee and s i t u a t e d  w i t h i n  t h e  p l a n t ’ s  s i t e  boundary.  T r a n s p o r t a t i o n  
o f  t h e  septage waste t o  t h e  d i s p o s a l  areas w i l l  i n v o l v e  pumping f r o m  one o f  
t h e  s e p t i c  waste c o l l e c t i o n  t a n k s  ( i . e . ,  main s e p t i c  t a n k ,  COB h o l d i n g  t a n k ,  
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new rep lacemen t  COB s e p t i c  t a n k ,  o r  f r o m  any o t h e r  o n - s i t e  s e p t i c  waste 
c o l l e c t i o n  p o i n t )  i n t o  an e n c l o s e d  t r u c k - m o u n t e d  t a n k .  The enc losed  t a n k  
t r u c k  i s  used t o  p r e v e n t  s p i l l a g e  w h i l e  i n  t r a n s i t  t o  t h e  d i s p o s a l  a reas .  The 
septage w i l l  be t r a n s p o r t e d  t o  one o f  t h e  two  d i s p o s a l  s i t e s  d e s i g n a t e d  f o r  

-.c 

ankee, and a p p l i e d  a t  a f i x e d  r a t e  
s t a t e  o f  Vermont f o r  heavy m e t a l s  
r a d i o a c t i v i t y  c o n t e n t  such t h a t  

exceed e s t a b l i s h e d  dose 

l a n d  a p p l i c a t i o n  f o r  sep tage  f r o m  Vermont 
based on e i t h e r  l i m i t a t i o n s  imposed by t h e  
o r  o r g a n i c  c o n t e n t  o f  t h e  waste,  o r  on t h e  
p r o j e c t e d  maximum i n d i v i d u a l  doses w i  11 no 
o b j e c t i v e s .  

3 . 1  S e u t i c  Has te  D i s p o s a l  P rocedure  

Gamma i s o t o p i c  a n a l y s i s  o f  s e p t i c  waste s h a l l  be made p r i o r  t o  each 
d i s p o s a l  by o b t a i n i n g  a r e p r e s e n t a t i v e  sample f r o m  each t a n k  p r i o r  t o  pump- 
o u t .  A t  l e a s t  t w o  s e p t i c  was te  samples w i l l  be c o l l e c t e d  f r o m  each t a n k  t o  be 
pumped by t a k i n g  a v o l u m e t r i c  column o f  s l u d g e  and waste w a t e r  wh ich  a l l o w s  
f o r  a n a l y s i s  o f  t h e  s o l i d ’ s  d i s t r i b u t i o n  and c o n t e n t  f r o m  t o p  t o  b o t t o m  o f  
each t a n k .  The w e i g h t  p e r c e n t  o f  s o l i d  c o n t e n t  o f  t h e  c o l l e c t e d  waste w i l l  be 
de te rm ined  and a p p l i e d  t o  t h e  gamma i s o t o p i c  a n a l y s i s  i n  o r d e r  t o  e s t i m a t e  t h e  
t o t a l  r a d i o a c t i v i t y  c o n t e n t  o f  each t a n k  t o  be pumped and sp read  on d e s i g n a t e d  
d i s p o s a l  f i e l d s .  - 

These gamma i s o t o p i c  a n a l y s e s  o f  t h e  r e p r e s e n t a t i v e  samples w i l l  be 
pe r fo rmed  a t  t h e  e n v i r o n m e n t a l  T e c h n i c a l  S p e c i f i c a t i o n  l o w e r  l i m i t  o f  
d e t e c t i o n  (LLD)  r e q u i r e m e n t s  f o r  l i q u i d s  ( see  T e c h n i c a l  S p e c i f i c a t i o n  T a b l e  
4.9.31 i n  o r d e r  t o  document t h e  e s t i m a t i o n  o f  r a d i o l o g i c a l  i m p a c t  f r o m  sep tage  
d i s p o s a l  . 

The r a d i o n u c l i d e  c o n c e n t r a t i o n s  and t o t a l  r a d i o a c t i v i t y  i d e n t i f i e d  
i n  t h e  septage w i l l  be compared t o  t h e  c o n c e n t r a t i o n  and t o t a l  c u r i e  l i m i t s  
e s t a b l i s h e d  h e r e i n  p r i o r  t o  d i s p o s a l .  The methodology and l i m i t s  a s s o c i a t e d  
w i t h  d e t e r m i n i n g  compl i ance w i t h  t h e  d i s p o s a l  dose and a c t i v i t y  c r i t e r i a  a r e  
d e s c r i b e d  i n  At tachment  2.  I f  t h e  c o n c e n t r a t i o n  and t o t a l  a c t i v i t y  l i m i t s  a r e  
met,  comp l iance  w i t h  t h e  dose assessment c r i t e r i a  w i l l  have been demons t ra ted  
s i n c e  t h e  r a d i o l o g i c a l  a n a l y s i s  ( S e c t i o n  4.5 and At tachment  2 )  was based on 
e v a l u a t i n g  t h e  exposure t o  a m a x i m a l l y  exposed i n d i v i d u a l  and i n a d v e r t e n t  
i n t r u d e r  a f t e r  t h e  accumul a t i  on of  t w e n t y  y e a r s  o f  p e r i o d i c  semi annual  

d 
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s p r e a d i n g  of t h e  s e p t i c  waste on a s i n g l e  ( 2  a c r e )  p l o t  w i t h i n  one o f  t h e  
d e s i g n a t e d  d i s p o s a l  a reas .  I f  t h e  a c t i v i t y  l i m i t  p e r  d i s p o s a l  a rea  i s  
p r o j e c t e d  t o  be exceeded, t h e  a p p r o p r i a t e  exposure  pathways as d e s c r i b e d  i n  
S e c t i o n  4.5 w i l l  be e v a l u a t e d  p r i o r  t o  each a d d i t i o n a l  a p p l i c a t i o n ,  o r  a 
s e p a r a t e  p l o t  w i t h i n  t h e  d e s i g n a t e d  d i s p o s a l  a rea  w i l l  be u t i l i z e d .  

--cl 

A n n u a l l y ,  f o r  y e a r s  i n  wh ich  d i s p o s a l  o c c u r s ,  t h e  p o t e n t i a l  dose i m p a c t  
f r o m  d i s p o s a l  o p e r a t i o n s  conducted d u r i n g  t h e  y e a r ,  i n c l u d i n g  t h e  i m p a c t  f r o m  
p r e v i o u s  y e a r s ,  w i l l  be pe r fo rmed  and r e s u l t s  r e p o r t e d  i n  t h e  p l a n t ’ s  
Semi annual  R a d i o a c t i v e  E f f l  u e n t  Re1 ease Repor t  w h i c h  i s f 1’ 1 ed a f t e r  January  1 
A1 1 exposures w i  11 be assessed u t i  1 i z i  ng t h e  methodot ogy d e s c r i b e d  i n  
At tachment  2 .  

The e s t a b l i s h e d  dose c r i t e r i a  r e q u i r e s  t h a t  a l l  a p p l i c a t i o n s  of  sep tage  
w i t h i n  t h e  approved d e s i g n a t e d  d i s p o s a l  a reas  s h a l l  be l i m i t e d  t o  ensu re  t h e  
dose t o  a max ima l l y -exposed  i n d i v i d u a l  be m a i n t a i n e d  l e s s  t h a n  1 mremlyear  t o  
t h e  whole body and any organ,  and t h e  dose t o  t h e  i n a d v e r t e n t  i n t r u d e r  be 
m a i n t a i n e d  l e s s  t h a n  5 mrem/year.  The t o t a l  a c t i v i t y  based on t h e  measured 
r a d i o n u c l i d e  d i s t r i b u t i o n  f o r  any s i n g l e  d i s p o s a l  p l o t  i s  n o t  expec ted  t o  
exceed t h e  f o l l o w i n g :  

Maximum Accumul a t e d  

Per Ac re  
I s o t o p e  -1 ~ . l i m  w C i  3 

Radi o a c t i  v i  t y  A1 1 owed 

Mn - 54 

Zn - 65 
Co-60 

CS - 134 
CS-137 

1.4 
120.0 

1 .4  
0.7 

4 6 . 5  

If any o f  t h e  above r a d i o n u c l i d e s  a r e  p r o j e c t e d  t o  exceed t h e  i n d i c a t e d  
a c t i v i t y  v a l  ues , t h e n  dose c a l  c u l  a t i  ons w i  11 be pe r fo rmed  p r i o r  t o  s p r e a d i n g ,  
i n  accordance w i t h  t h e  methods d e t a i l e d  i n  S e c t i o n  4.2.2 o f  A t tachmen t  2 ,  t o  
make t h e  d e t e r m i n a t i o n  t h a t  t h e  dose l i m i t  c r i t e r i a  w i l l  n o t  be exceeded. 
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The concentration of radionuclides i n  a n y  t a n k  of s e p t i c  waste t o  be 
disposed of w i l l  a l s o  be l imited t o  a combined Maximum Permissible 
Concentration of  Water ( M P C )  ( a s  l i s t e d  i n  10CFR. Part  2 0 ,  Appendix B, 

Table 11, Column 21 r a t i o  of l e s s  t h a n  or equal t o  0 . 1 .  

1_ 

For radi ol og i  cal control , each appl i ca t i  on of septage w i  11 be appl i ed on 
the  designated l a n d  area by approved p lan t  procedure which adheres t o  the 
following assumptions which were used i n  developing the  dose impact: 

0 During surface spreading or i n j e c t i o n ,  the  septage.  and  a n y  
p r e c i p i t a t i o n  f a l l i n g  onto or f l o w i n g  onto the disposal f i e l d ,  
shal l  n o t  overflow the perimeter of the  designated a rea .  

0 Septage sha l l  n o t  be surface spread or in jec ted  i n t o  the  top 
6-inch s o i l  l ayer  w i t h i n  300 f e e t  from any dr inking water well 
SUPPl Y . 

0 Septage sha l l  not be surface spread c loser  t h a n  300 f e e t  
nearest  dwelling or public building ( o r  w i t h i n  100 f e e t  
injected i n t o  the t o p  6-inch surface l a y e r ) .  

from the  
f 

0 Septage sha l l  n o t  be surface spread c loser  t h a n  50 f e e t  or w i t h i n  
25 f e e t  i f  in jec ted  i n t o  the  top 6-inch sur face  l a y e r )  from a n y  
roads o r  s i t e  boundary adjacent t o  l a n d  a reas .  

0 Septage sha l l  n o t  be surface spread w i t h i n  100 f e e t  ( o r  w i t h i n  
50 f e e t  i f  in jected i n t o  the  t o p  6-inch sur face  l a y e r )  o f  any 
surface water ( r i v e r s ,  streams, drainage d i t c h e s ) .  

0 Low areas  of the  approved f i e l d s ,  subject  t o  seasonally h i g h  
groundwater l e v e l s ,  a re  excluded from the  septage appl icat ion 

I n  a d d i t i o n  t o  t h e  radiological controls  t o  l i m i t  the  t o t a l  
accumulation of  radioact ive mater ia ls  released by s e p t i c  waste spreading, 
s t a t e  of Vermont health code requirements will  be followed t o  ensure the  
pro tec t i  on of  the  pub1 i c and  envi ronment f rom chemi cal a n d  b i  ol o g i  cal 
hazards. The appl icat ion r a t e  and  acreage will be determined p r i o r  t o  each 

J 
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d i s p o s a l  o p e r a t i o n .  T h i s  w i l l  v a r y  w i t h  t h e  chemica l  c o m p o s i t i o n  o f  t h e  
septage,  t h e  p e r c e n t  s o l i d s ,  and t h e  r a d i o a c t i v e  c o n c e n t r a t i o n s .  

--.- 

3.2 A d m i n i s t r a t i v e  Procedures 

Complete r e c o r d s  o f  each d i s p o s a l  w i l l  be m a i n t a i n e d .  These r e c o r d s  
w i l l  i n c l u d e  t h e  c o n c e n t r a t i o n  o f  r a d i o n u c l i d e s  i n  t h e  septage,  t h e  t o t a l  
volume of s e p t i c  waste d i sposed ,  t h e  t o t a l  a c t i v i t y  i n  each b a t c h  as  w e l l  as 
t o t a l  accumulated on t h e  d i s p o s a l  p l o t  a t  t i m e  o f  s p r e a d i n g ,  t h e  p l o t  on wh ich  
t h e  septage was a p p l i e d ,  and t h e  r e s u l t s  o f  any dose c a l c u l a t i o n s  r e q u i r e d .  

The annual  d i s p o s a l  o f  septage on each o f  t h e  approved p l o t  areas w i l l  
be l i m i t e d  t o  w i t h i n  t h e  e s t a b l i s h e d  dose, a c t i v i t y ,  and c o n c e n t r a t i o n  
c r i t e r i a  n o t e d  above, i n  a d d i t i o n  t o  l i m i t a t i o n s  d i c t a t e d  by chemica l  and 
b i  o l  o g i  c a l  cond i  t i  o n s .  Dose gu ide1  i nes,  and c o n c e n t r a t i o n  and a c t i  v i  t y  

l i m i t s ,  w i l l  be m a i n t a i n e d  w i t h i n  t h e  a p p r o p r i a t e  v a l u e s  as d e t a i l e d  i n  
At tachment  2 .  

Any f a r m e r  u s i n g  l a n d  wh ich  has been used f o r  t h e  d i s p o s a l  o f  s e p t i c  
waste w i l l  be n o t i f i e d  o f  any a p p l i c a b l e  r e s t r i c t i o n s  p l a c e d  on t h e  s i t e  due 
t o  t h e  l a n d  s p r e a d i n g  o r  i n j e c t i o n  o f  was te .  

d 

4.0 EVALUATION OF ENVIRONMENTAL IMPACT 

4 . 1  S i t e  C h a r a c t e r i s t i c s  

4 . 1 . 1  S i t e  Toposracihv 

The proposed d i s p o s a l  s i t e s  c o n s i s t  o f  two  f i e l d s  l o c a t e d  on t h e  Vermont 
Yankee N u c l e a r  Power P l a n t  s i t e ,  wh ich  i s  l o c a t e d  on t h e  west  bank o f  t h e  
C o n n e c t i c u t  R i v e r  i n  sou thwes te rn  Vermont a t  1 a t i  t u d e  42 degrees,  47 m i n u t e s  
n o r t h  and l o n g i t u d e  72 degrees 31 m i n u t e s  w e s t .  B o t h  f i e l d s  a r e  on p l a n t  
p r o p e r t y  w i t h i n  t h e  s i t e  boundary and su r rounded  by a c h a i n  l i n k  f e n c e .  

i 
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S i t e  A c o n t a i n s  an approx ima te  e i g h t - a c r e  p a r c e l  o f  u s a b l e  l a n d  c e n t e r e d  
a p p r o x i m a t e l y  2,200 f e e t  n o r t h w e s t  o f  t h e  Reac to r  B u i l d i n g .  S i t e  B c o n t a i n s  
a b o u t  two  ac res  and i s  c e n t e r e d  a p p r o x i m a t e l y  1,700 f e e t  s o u t h  o f  t h e  Reac to r  
B u i l d i n g .  The u s a b l e  acreage o f  b o t h  t h e  n o r t h  and s o u t h  d i s p o s a l  f i e l d s  i s  
r e s t r i c t e d  t o  t h o s e  areas w h i c h  have n o  s l o p e s  g r e a t e r  t h a n  f i v e  p e r c e n t  t o  
l i m i t  s u r f a c e  r u n o f f .  A r a d i o l o g i c a l  assessment based on t h e  1988 measured 
r a d i o a c t i v i t y  c o n c e n t r a t i o n s  i n  s l u d g e  has d e t e r m i n e d  t h a t  a s i n g l e  t w o - a c r e  
p l o t  would be s u f f i c i e n t  f o r  t h e  r o u t i n e  d i s p o s a l  o f  sep tage  f o r  t w e n t y  y e a r s  
w i t h o u t  exceed ing  t h e  dose c r i t e r i a  t o  maximum exposed i n d i v i d u a l  o r  
i n a d v e r t e n t  i n t r u d e r .  As a r e s u l t ,  t h e  e i g h t - a c r e  f i e l d  t o  t h e  n o r t h w e s t  
c o u l d  be d i v i d e d  i n t o  f o u r  d i s p o s a l  p l o t s ,  w i t h  t h e  t w o - a c r e  s i t e  a t  t h e  s o u t h  
end o f  t h e  p l a n t  s i t e ,  p r o v i d i n g  a f i f t h  p l o t .  A p o r t i o n  o f  t h e  U n i t e d  S t a t e s  
G e o l o g i c a l  Survey t o p o g r a p h i c  map ( B r a t t l  eboro q u a d r a n g l e ) ,  showing t h e  p l a n t  
s i t e .  i s  p r e s e n t e d  i n  t h e  F i n a l  S a f e t y  A n a l y s i s  Repor t  (FSAR)  as F i g u r e  2 . 5 - 1 .  
A p l a n  map showing t h e  p l a n t  s i t e  and t h e  d i s p o s a l  s i t e s  i s  g i v e n  on F i g u r e  4 .  

- 

The s i t e s  a r e  l o c a t e d  a l o n g  a g l a c i a l  t e r r a c e  on t h e  west  s i d e  o f  t h e  
C o n n e c t i c u t  R i v e r .  T h i s  t e r r a c e  ex tends  about  3,000 f e e t  west  r i s i n g  g e n t l y  
and t h e n  more a b r u p t l y  t o  a h i g h e r  t e r r a c e  and t h e n  t o  d i s s e c t e d  u p l a n d s .  
D i s t a n c e  t o  t h e  e a s t  f r o m  t h e  d i s p o s a l  s i t e s  t o  t h e  r i v e r  i s  a t  l e a s t  100 f e e t  
i f  sep tage  i s  d i sposed  o f  by s u r f a c e  s p r e a d i n g  w i t h i n  t h e  d e s i g n a t e d  a reas ,  o r  
50 f e e t  i f  septage i s  i n j e c t e d  d i r e c t l y  i n t o  t h e  s o i l .  

- 

R e l i e f  o f  t h e  proposed d i s p o s a l  s i t e s  i s  l o w ,  w i t h  e l e v a t i o n  r a n g i n g  
between 250 f e e t  and 265 f e e t  ( m s l ) .  Mean w a t e r  s u r f a c e  e l e v a t i o n  o f  t h e  
a d j a c e n t  r i v e r  i s  about  220 f e e t .  

The t o p o g r a p h i c  c h a r a c t e r  o f  t h e  s 
w i t h  t h i s  use. The s p r e a d i n g  o f  sep tage  
e f f e c t  on t h e  topography  o f  t h e  a r e a .  

t e  and s u r r o u n d i n g  a rea  i s  compat 
a t  t h e s e  l o c a t i o n s  w i l l  have no 

b l  e 
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4.1.2 S i t e  Geo1oq.y 

1 

P r o f i l e s  o f  s i t e  e x p l o r a t o r y  b o r i n g s  a r e  shown i n  t h e  FSAR i n  
F i g u r e s  2 . 5 - 8  t h r o u g h  2.5-11.  C u r r e n t  s i t e  c h a r a c t e r i s t i c s  as d e t e r m i n e d  f r o m  
a r e c e n t  d e t a i l e d  s i t e  i n v e s t i g a t i o n  can be found  i n  Re fe rence  5 .  

Compos i t i on  o f  s u r f a c i a l  m a t e r i a l s  i s  c o m p a t i b l e  w i t h  t h e  proposed use 
o f  t h e  s i t e  f o r  s e p t i c  waste d i s p o s a l .  

4 .2  Area C h a r a c t e r i s t i c s  

4 .2 .1  M e t e o r o l  oqy 

The s i t e  a rea  e x p e r i e n c e s  a c o n t i n e n t a l - t y p e  c l i m a t e  w i t h  some 
m o d i f i c a t i o n  due t o  t h e  m a r i n e  c l i m a t e  w h i c h  p r e v a i l s  a t  t h e  A t l a n t i c  seacoas t  
t o  t h e  e a s t .  Annual p r e c i p i t a t i o n  averages 43 i n c h e s  and i s  f a i r l y  e v e n l y  
d i s t r i b u t e d  i n  each month o f  t h e  y e a r .  

P o t e n t i a l  impac ts  on s e p t i c  waste d i s p o s a l  i n c l u d e  o c c a s i o n a l  h a r s h  
wea the r :  i c e  s to rms ,  seve re  t h u n d e r s t o r m s ,  heavy r a i n s  due t o  h u r r i c a n e s ,  t h e  
p o s s i b i l i t y  of a t o r n a d o ,  and annual  s n o w f a l l  o f  f r o m  30 t o  118 i n c h e s  p e r  
y e a r .  I n  a d d i t i o n ,  f r o z e n  ground can o c c u r  f o r  up t o  4 months o f  t h e  y e a r .  

- 

Septage s p r e a d i n g  w i l l  be managed by w r i t t e n  p r o c e d u r e  such t h a t  
m a t e r i a l  wh ich  i s  spread o r  a m i x  o f  t h a t  m a t e r i a l  w i t h  p r e c i p i t a t i o n  w i l l  n o t  
o v e r f l o w  t h e  p e r i m e t e r  o f  t h e  d i s p o s a l  s i t e .  

A d d i t i o n a l  i n f o r m a t i o n  on m e t e o r o l o g y  o f  t h e  s i t e  can be found i n  
S e c t i o n  2.3 o f  t h e  F ina l  S a f e t y  A n a l y s i s  R e p o r t .  

4 .2 .2  H v d r o l  0q.y 

Hydro logy  o f  t h e  s i t e  and l o c a l  a rea  i s  t i e d  c l o s e l y  t o  f l o w  i n  t h e  
a d j a c e n t  C o n n e c t i c u t  R i v e r .  R i v e r  f l o w  i s  c o n t r o l l e d  by a s e r i e s  o f  
h y d r o e l e c t r i c  and f l o o d - c o n t r o l  dams i n c l u d i n g  t h e  Vernon Dam which i s  abou t  
3,500 f e e t  downstream o f  t h e  s i t e .  

I 
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A l l  l o c a l  s t reams d r a i n  t o  t h e  C o n n e c t i c u t  R i v e r  and t h e  s i t e  i s  i n  t h e  
d i r e c t  p a t h  o f  n a t u r a l  groundwater  f l o w  f r o m  t h e  l o c a l  wa te rshed  e a s t e r l y  
t oward  t h e  r i v e r  . S i t e  g roundwate r  1 eve1 i s  i n f l  uenced by b o t h  p r e c i p i t a t i o n  
and changes i n  t h e  l e v e l  o f  pond ing  o f  t h e  C o n n e c t i c u t  R i v e r  b e h i n d  t h e  Vernon 
Dam due t o  n a t u r a l  f l o w  o r  dam o p e r a t i o n .  

I’ 

ed by numerous dams i n c  
y e a r  f l o o d  i s  abou t  228 

F lood  f l o w s  on t h e  C o n n e c t i c u t  a r e  c o n t r o l  
E l e v a t i o n  o f  t h e  100 f i v e  upst ream o f  t h e  s i t e .  

u d i  ng 
f t  

( m s l ) ;  and, t h u s ,  w e l l  below t h e  e l e v a t i o n  o f  t h e  proposed s i t e  wh ich  ranges 
f r o m  about  250 t o  265 f e e t  ( m s l f .  The 1 0 0 - y e a r  f l o o d  l e v e l  i s  based on 
i n f o r m a t i o n  p r e s e n t e d  i n  References (1)  and ( 2 ) .  

Septage d i s p o s a l  by means o f  l a n d  s p r e a d i n g  on t h e  p roposed  s i t e  w i l l  
have no adve rse  impac t  on area h y d r o l o g y .  

F u r t h e r  i n f o r m a t i o n  abou t  s i t e  h y d r o l o g y  i s  i n  S e c t i o n  2.4 o f  t h e  FSAR. 

4 .3  Water Usase 

4.3.1 S u r f a c e  Water 

The a d j a c e n t  C o n n e c t i c u t  R i v e r  i s  used f o r  h y d r o e l e c t r i c  power,  f o r  
c o o l i n g  w a t e r  f o r  t h e  Vermont Yankee p l a n t ,  as w e l l  as f o r  a v a r i e t y  o f  
r e c r e a t i o n a l  purposes such as f i s h i n g  and b o a t i n g .  The C o n n e c t i c u t  R i v e r  i s  
n o t  used as a p o t a b l e  w a t e r  s u p p l y  w i t h i n  50 m i l e s  downstream o f  t h e  p l a n t .  

L o c a l l y ,  w a t e r  f r o m  n a t u r a l  s p r i n g s  a r e  used f o r  domes t i c  and f a r m  
pu rposes .  FSAR Tab le  2.4.5 and F i g u r e  2.4-2 show s p r i n g s  used w i t h i n  a 1 - m i l e  
r a d i u s  o f  t h e  s i t e .  FSAR T a b l e  2.4.4 and F i g u r e  2.4-1 show w a t e r  s u p p l i e s  
w i t h  s u r f a c e  w a t e r  sources wh ich  a r e  w i t h i n  a t e n - m i l e  r a d i u s  o f  t h e  s i t e .  

There w i l l  be no impac t  on s u r f a c e  w a t e r  usage o r  q u a l i t y  as a r e s u l t  
o f  sep tage  d i s p o s a l  due t o  t h e  r e q u i r e d  s e p a r a t i o n  d i s t a n c e s  between s u r f a c e  
w a t e r s  and t h e  d i s p o s a l  p l o t s .  

- 
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4 .3 .2  Groundwater 

- 
Based on a r e v i e w  o f  g roundwate r  measurements i n  v a r i o u s  s i t e  b o r i n g s  

p r e s e n t e d  i n  t h e  FSAR and References 3 and 5, an upper  e s t i m a t e  o f  groundwater  
l e v e l s  a t  t h e  p l a n t  i s  about  240 f e e t .  C o n s i d e r i n g  t h e  p r o x i m i t y  of  t h e  
C o n n e c t i c u t  R i v e r  and Vernon Pond, w i t h  a mean w a t e r  s u r f a c e  e l e v a t i o n  o f  
220 f e e t ,  t h i s  e s t i m a t e  f o r  t h e  groundwater  l e v e l  appears t o  be reasonab le .  
G iven  t h e  topography  o f  t h e  proposed d i s p o s a l  s i t e s ,  i t  i s  h i g h l y  u n l i k e l y  
t h a t  t h e  g roundwate r  l e v e l  w i l l  be w i t h i n  3 f e e t  o f  t h e  d i s p o s a l  area s u r f a c e  
e l e v a t i o n .  P r i o r  t o  each a p p l i c a t i o n  o f  s e p t i c  was te  t o  a d i s p o s a l  p l o t ,  t h e  
groundwater  l e v e l  i n  nearby  t e s t  w e l l s  w i l l  be d e t e r m i n e d  and no a p p l i c a t i o n  
w i l l  be a l l o w e d  i f  t h e  groundwater  l e v e l  i n  t h e  v i c i n i t y  o f  t h e  d i s p o s a l  p l o t  
i s  found t o  be l e s s  t h a n  3 f e e t .  

Groundwater p r o v i d e s  p o t a b l e  w a t e r  f o r  p u b l i c  w e l l s  as shown i n  FSAR 
T a b l e  2.4.5 and F i g u r e  2 . 4 - 1 .  Groundwater f l o w  i n  t h e  v i c i n i t y  o f  t h e  
proposed d i s p o s a l  s i t e s  i s  t owards  t h e  C o n n e c t i c u t  R i v e r .  There a r e  no 
d r i n k i n g - w a t e r  w e l l s  l o c a t e d  between t h e  s i t e  and t h e  r i v e r .  T h e r e f o r e ,  i t  i s  
h i g h l y  u n l i k e l y  t h a t  any d r i n k i n g  w a t e r  w e l l s  c o u l d  be a f f e c t e d  by septage 
d i s p o s a l .  FSAR F i g u r e  2 . 4 - 2  and T a b l e  2 .4 -5  p r e s e n t  i n f o r m a t i o n  on p r i v a t e  
w e l l s  nea r  t h e  p l a n t .  

2 

The Vermont Yankee o n - s i t e  w e l l s  p r o v i d e  w a t e r  f o r  p l a n t  use .  T h i s  
s u p p l y  i s  r o u t i n e l y  m o n i t o r e d  f o r  r a d i o a c t i v e  c o n t a m i n a t i o n .  

To  q u a n t i f y  t h e  i m p a c t  o f  sep tage  d i s p o s a l  on t h e  C o n n e c t i c u t  R i v e r ,  a 

c o n s e r v a t i v e  g r o u n d w a t e r / r a d i o n u c l  i d e  t r a v e l  t i m e  a n a l y s i s  was pe r fo rmed .  For  
an assumed average t r a v e l  d i s t a n c e  o f  200 f e e t  f r o m  t h e  d i s p o s a l  s i t e  t o  t h e  
r i v e r .  a groundwater  t r a v e l  t i m e  o f  408 days was e s t i m a t e d  f r o m  Oarcy ' s  Law. 
T h i s  e s t i m a t e  i s  based on a p e r m e a b i l i t y  f o r  t h e  g l a c i a l  t i l l  o f  10 g p d i f t ' ,  
a h y d r a u l i c  g r a d i e n t  o f  0 .11 f t l f t ,  and a s o i l  p o r o s i t y  o f  0 .3 .  T h i s  a n a l y s i s  
c o n s e r v a t ' i v e l y  assumed t h a t  t h e  sep tage  p l a c e d  on t h e  ground was i m m e d i a t e l y  
a v a i l a b l e  t o  t h e  g roundwate r .  I n  p r a c t i c e ,  a minimum o f  3 f e e t  s e p a r a t i o n  
between groundwater  and t h e  s u r f a c e  w i l l  be r e q u i r e d  a t  t i m e  o f  a p p l i c a t i o n  o f  
t h e  s e p t i c  waste.  

I 
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Due t o  i o n i c  a d s o r p t i o n  o f  t h e  r a d i o n u c l i d e s  on s o l i d  p a r t i c l e s  i n  t h e  
g roundwate r  f l o w  regime,  most r a d i o n u c l i d e s  t r a v e l  a t  o n l y  a s m a l l  f r a c t i o n  o f  
t h e  groundwater  v e l o c i t y .  For t h e  r a d i o n u c l i d e s  p r e s e n t  i n  t h e  s l u d g e ,  
r e t a r d a t i o n  c o e f f i c i e n t s  were deve loped  f r o m  NUREWCR-3130 (Re fe rence  4 ) .  
R e t a r d a t i o n  c o e f f i c i e n t s  f o r  Co-60, Cs-137, and Cs-134 were d i r e c t l y  o b t a i n e d  
f r o m  NUREGICR-3130. The c o e f f i c i e n t s  f o r  Zn-65 and Mn-54 were c o n s e r v a t i v e l y  
e s t i m a t e d  u s i n g  NUREGICR-3130 as a g u i d e .  The r a d i o n u c l i d e s ,  t h e i r  h a l f -  
l i v e s ,  r e t a r d a t i o n  c o e f f i c i e n t s ,  and t h e i r  t r a v e l  t i m e  t o  t h e  r i v e r  a r e  
summarized i n  T a b l e  1. 

d 

TABLE 1 

R a d i o n u c l i d e  T r a v e l  Times 

R e t a r d a t i o n  T r a v e l  Time 
Radi onucl  i de H a l  f t i  f e  C o e f f i c i e n t  t o  R i v e r  

Co-60 5.3 y e a r s  860 961 y e a r s  
CS-137 30.2 y e a r s  173 193 y e a r s  
C S  - 134 2 .1  y e a r s  173 193 y e a r s  
Zn - 65 244 days 3 1,224 days 
Mn - 54 312 days 3 1,224 days 

The r a d i o l o g i c a l  i m p a c t  on t h e  r i v e r  f o r  t h e  r a d i o n u c l i d e s  r e a c h i n g  t h e  
r i v e r  under  t h i s  c o n s e r v a t i v e  a n a l y s i s  i s  d i s c u s s e d  i n  Attachment  2. Water 
usage o f  t h e  C o n n e c t i c u t  R i v e r  downstream f r o m  t h e  d i s p o s a l  a rea  i s  l i m i t e d  t o  
d r i n k i n g  w a t e r  f o r  d a i r y  cows, i r r i g a t i o n  o f  v e g e t a b l e  c r o p s ,  and i r r i g a t i o n  
o f  cow and c a t t l e  f o d d e r .  

Based on t h e  assessments n o t e d  above, i t  i s  conc luded  t h a t  groundwater  
sou rces  w i l l  n o t  be a d v e r s e l y  impac ted  as a r e s u l t  o f  sep tage  d i s p o s a l  on t h e  
proposed s i t e .  

4 .4  Land Use 

B o t h  t h e  e i g h t - a c r e  and t w o - a c r e  s i t e s  
a r e  c u r r e n t l y  p a r t  o f  t h e  Vermont Yankee Nuc 
p l a n t ’ s  s i t e  boundary which i s  e n c l o s e d  by a 

proposed f o r  t h e  d i s p o s a  
e a r  Power P l a n t  S i t e  i n s  
c h a i n  l i n k  fence .  I t  i s  

a reas  
de t h e  
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undeveloped excep t  f o r  t r a n s m i s s i o n  l i n e  s t r u c t u r e s  w h i c h  t r a v e r s e  a p o r t i o n  
o f  t h e  n o r t h e r n  d i s p o s a l  a r e a .  Development p o t e n t i a l  i s  under  t h e  c o n t r o l  o f  

Vermont Yankee. A t  p r e s e n t ,  t h e  e i g h t - a c r e  s i t e  on t h e  n o r t h  end o f  t h e  p l a n t  
p r o p e r t y  i s  used by a l o c a l  f a r m e r  f o r  t h e  g r o w i n g  o f  f e e d  hay f o r  use w i t h  
h i s  d a i r y  he rd .  No c u r t a i l m e n t  o f  t h i s  a c t i v i t y  as a r e s u l t  o f  t h e  l o w  l e v e l s  
o f  r a d i o a c t i v i t y  i n  sep tage  w i l l  be necessa ry .  

U t i l i z a t i o n  o f  t h e  proposed s i t e s  f o r  s e p t i c  waste d i s p o s a l  w i l l  r e s u l t  
i n  no i m p a c t  on a d j a c e n t  l a n d  o r  p r o p e r t i e s  because o f  t h e  s e p a r a t i o n  o f  t h e  
d i s p o s a l  p l o t s  f r o m  o f f - s i t e  p r o p e r t i e s ,  t h e  g e n e r a l  movement o f  groundwater  
t o w a r d  t h e  r i v e r  and away f r o m  a d j a c e n t  l a n d  a reas ,  and t h e  v e r y  l o w  l e v e l s  o f  
r a d i o a c t i v e  m a t e r i a l s  c o n t a i n e d  i n  t h e  was te .  A d m i n i s t r a t i v e  c o n t r o l s  on 
s p r e a d i n g  and t h e  m o n i t o r i n g  o f  d i s p o s a l  a rea  c o n d i t i o n s  w i l l  p r o v i d e  added 
assurance t h a t  t h i s  proposed p r a c t i c e  w i l l  n o t  i m p a c t  a d j a c e n t  p r o p e r t i e s .  

4.5 R a d i o l o s i c a l  ImDact 

I n  a d d i t i o n  t o  s t a t e  o f  Vermont l i m i t s  imposed on sep tage  sp read ing ,  
based on n u t r i e n t  and heavy m e t a l  c o n t e n t ,  t h e  amount o f  sep tage  a p p l i e d  on 
each o f  t h e  proposed d i s p o s a l  p l o t s  w i l l  a l s o  be p r o c e d u r a l l y  c o n t r o l l e d  t o  
i n s u r e  doses a r e  m a i n t a i n e d  w i t h i n  t h e  s t a t e d  l i m i t s .  These l i m i t s  a r e  based 
on NRC Nuc lea r  Reac to r  R e g u l a t i o n  ( N R R )  s t a f f  proposed gu idance  ( d e s c r i b e d  i n  
AIFINESP-037, August 1986) .  The proposed dose c r i t e r i a  r e q u i r e  t h a t  t h e  
m a x i m a l l y  exposed member o f  t h e  g e n e r a l  p u b l i c  r e c e i v e  a dose l e s s  t h a n  
1 mrem/year t o  t h e  whole body o r  any o rgan  due t o  t h e  d i s p o s a l  m a t e r i a l ,  and 
l e s s  t h a n  5 mrem/year t o  an i n a d v e r t e n t  i n t r u d e r .  

"_ 

To assess t h e  doses r e c e i v e d  by t h e  max ima l l y -exposed  i n d i v i d u a l  and t h e  
i n a d v e r t e n t  i n t r u d e r ,  s i x  p o t e n t i a l  pathways have been i d e n t i f i e d .  These 
i n c l  ude: 

( a )  S t a n d i n g  on con tamina ted  ground,  

( b )  I n h a l a t i o n  o f  resuspended r a d i o a c t i v i t y ,  

_, 
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(c) Ingestion of leafy vegetables, 

._- 
(d) Ingestion of stored vegetables, 

I 
I 
I 
I 

4. 

(f) Ingestion of meat, and 

(9) Ingestion of milk. 

The liquid pathway was also evaluated and determined to be 
insignificant. Both the maximum individual and inadvertent intruder are 
assumed to be exposed to these pathways with difference between the two 
related to the occupancy time. 
analyses include: 

The basic assumptions used in the radiological 

(a) Exposure to the ground contamination and to resuspended 
radioactivity is for a period of 104 hours per year during Vermont 
Yankee active control of the disposal sites, and continuous 
thereafter. The 104-hour interval being representative of a 
farmer’s time on a plot of land ( 4  hours per week for 6 months). 

(b) The septic tanks are emptied every two to three years. (The 
assumed practice is to pump septic tanks once per year. The 
actual practice may be to pump septic tanks every two to three 
years. 1 

(c) The tank radioactivity remains constant at the currently 
determined level. To account for  the uncertainty associated with 
the counting statistics, the measured activity concentrations 
listed in Section 2 were increased by 3 sigmas. That is, the 
activity concentrations employed in dose assessment and the total 
radioactivity content per pump-out (at 700 kg of solids per batch) 
are as follows: 

-I’ 
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Upper-Bound A c t i v i t y  Upper-Bound A c t i v i t y  
I s o t  ope C o n c e n t r a t i o n  E p C i l k s  d r v l  C o n t e n t  [ C i  / t a n k f u l  ) 

fln - 54 

Zn - 65 
Co - 60 

CS-134 
CS - 137 

1 , 3 4 8  
23,060 
1,620 

322 
4 , 1 0 0  

9.436E-07 
1.614E-05 
1.134E-06 
2.254E-07 
2.870E-06 

( d )  The r a d i a t i o n  sou rce  co r responds  t o  t h e  a c c u m u l a t i o n  o f  r a d i o a c t i v e  
m a t e r i a l  on a s i n g l e  p l o t  ( t w o - a c r e )  w i t h i n  t h e  p roposed  d i s p o s a l  s i t e s  
ove r  a p e r i o d  o f  20 y e a r s  (40  a p p l i c a t i o n s  a t  6-month i n t e r v a l s ) .  ( I n  
a c t u a l i t y ,  t h e  proposed s i t e s  w i l l  accommodate more t h a n  one d i s p o s a l  
p l o t ,  and, i n  p r a c t i c e ,  more t h a n  one p l o t  w i l l  most p r o b a b l y  be used 
w i t h  an a p p l i c a t i o n  f r e q u e n c y  o f  once p e r  y e a r . )  

( e )  For  t h e  a n a l y s i s  o f  t h e  r a d i o l o g i c a l  i m p a c t  d u r i n g  Vermont Yankee a c t i v e  
c o n t r o l  o f  t h e  d i s p o s a l  s i t e s ,  a1 1 d i s p e r s e d  r a d i o a c t i v e  m a t e r i a l  
remains on t h e  s u r f a c e  and forms a sou rce  o f  u n s h i e l d e d  r a d i a t i o n .  ( I n  
p r a c t i c e ,  t h e  s e p t i c  waste w i l l  be e i t h e r  s u r f a c e  sp read  o r  d i r e c t l y  
i n j e c t e d  w i t h i n  t h e  t o p  6 i n c h e s  o f  t h e  d i s p o s a l  p l o t ,  i n  w h i c h  case,  
t h e  r a d i o a c t i v e  m a t e r i a l  w i l l  be m ixed  w i t h  t h e  s o i l .  T h i s ,  i n  e f f e c t ,  
would reduce t h e  ground p l a n e  s o u r c e  o f  exposure by a f a c t o r  o f  abou t  
f o u r  due t o  s e l f - s h i e l d i n g . )  

( f )  No r a d i o a c t i v e  m a t e r i a l  i s  d i s p e r s e d  d i r e c t l y  on c r o p s  f o r  human o r  

y t h r o u g h  r o o t  u p t a k e .  an imal  consumpt ion,  c r o p  c o n t a m i n a t i o n  b e i n g  on 

( g )  The d e p o s i t i o n  on c r o p s  o f  resuspended r a d i o a c t  
smal 1 . 

v i t y  i s  i n s i g n i f i c a n t l y  
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( h )  Pathway d a t a  and usage f a c t o r s  used i n  t h e  a n a l y s i s  a r e  t h e  same as 
t h o s e  used i n  t h e  p l a n t ’ s  ODCM assessment o f  t h e  o f f - s i t e  r a d i o l o g i c a l  
i m p a c t  f rom r o u t i n e  r e l e a s e s , w i t h  t h e  e x c e p t i o n  t h a t  t h e  f r a c t i o n  o f  
s t o r e d  v e g e t a b l e s  grown on t h e  d i s p o s a l  p l o t s  was c o n s e r v a t i v e l y  
i n c r e a s e d  f r o m  0 .76  t o  1 .0 ( a t  p r e s e n t  no v e g e t a b l e  c r o p s  f o r  d i r e c t  
human consumpt ion a r e  grown on any o f  t h e  proposed d i s p o s a l  p l o t s ) .  

(i It i s  c o n s e r v a t i v e l y  assumed t h a t  Vermont Yankee r e l i n q u i s h e s  c o n t r o l  o f  
t h e  d i s p o s a l  s i t e s  a f t e r  t h e  f o r t i e t h  pump-out ( i . e . ,  t h e  above s o u r c e  
t e r m  a p p l i e s  a l s o  f o r  t h e  i n a d v e r t e n t  i n t r u d e r ) .  

( j )  For t h e  a n a l y s i s  o f  t h e  i m p a c t  a f t e r  Vermont Yankee c o n t r o l  o f  t h e  s i t e s  
i s  r e l i n q u i s h e d ,  t h e  r a d i o a c t i v e  m a t e r i a l  i s  p lowed under  and forms a 
u n i f o r m  m i x  w i t h  t h e  t o p  s i x  i n c h e s  o f  s o i l :  b u t ,  n o n e t h e l e s s ,  undergoes 
resuspens ion  a t  t h e  same r a t e  a s  s u r f a c e  c o n t a m i n a t i o n .  

From r a d i o 1  o g i  c a l  i m p a c t  assessments a s s o c i a t e d  w i t h  t h e  d i  sposa 
sep tage  on d i f f e r e n t  p l o t  s i z e s  (A t tachmen t  2 1 ,  i t  was d e t e r m i n e d  t h a t  
s i n g l e  t w o - a c r e  p l o t  w i t h i n  t h e  d i s p o s a l  s i t e s  would accommodate t h e  
1 mrem/year p r e s c r i b e d  dose t o  t h e  c r i t i c a l  o rgan  o f  t h e  m a x i m a l l y  exp 
i n d i v i d u a l  f o r  a p e r i o d  o f  up t o  20 y e a r s ,  as w e l l  as t h e  5 mrem/year 

of 
a 

sed 

1 p r e s c r i b e d  dose t o  t h e  i n a d v e r t e n t  i n t r u d e r  a f t e r  c o n t r o l  i s  assumed t o  be 
r e l i n q u i s h e d .  The c a l c u l a t e d  p o t e n t i a l  r a d i a t i o n  exposures f o l l o w i n g  t h e  
s p r e a d i n g  o f  40 combined (main s e p t i c  system and s o u t h  d i s p o s a l  system) 
t a n k f u l s  ( a t  s i x - m o n t h  i n t e r v a l s )  on a s i n g l e  t w o - a c r e  p l o t  a r e  as f o l l o w s :  

C o n t r o l  o f  D i s o o s a l  S i t e s  R a d i a t i o n  Exposure I n d i v i d u a l  /Orqan 

C o n t r o l l e d  by VYNPS 0 .1  mremfyr Chi  1 d/Whol e Body 
(Maximum Exposed I n d i v i d u a l  1 0.2 mrem/yr Maximum C h i l d l C i v e r  

U n c o n t r o l l  ed 1 . 3  mremlyr  Adul  t /Who l  e Body 
( I n a d v e r t e n t  I n t r u d e r )  3.9 mrem/yr Maximum Teenager/Lung 

- 
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The i n d i v i d u a l  pathway c o n t r i b u t i o n s  t o  t h e  t o t a l  dose a t  t h e  end o f  t h e  
20-year  accumulat ion o f  waste depos i ted  on a s i n g l e  two-ac re  p l o t  a re  as 
l i s t e d  below: - 

Pathway-Dependent C r i t i c a l  Orqan Doses 

Pathway 

Ground I r r a d i a t i o n  
I n h a l a t i o n  
Stored Vegetables 
Leafy  Vegetable 
M i l k  I n g e s t i o n  
Meat I n g e s t i o n  

Maxi m a l  1 y Exposed I n a d v e r t e n t  I n t r u d e r  
I n d i  v i  dual  /Organ Cri t i  caf I n d i v i d u a l  /Organ 

(Chi l d /  L i  v e r f  (TeenagerlLung) 
(mremlyear) (mremiuear) 

0.0576 
0.00122 
0.0913 
0.00467 
0.0421 
0.00249 

1.16 
2.74 
0.00601 
0.00040 
Of00229 
0.00012 

TOTAL 0.1994 3.909 

I n  a d d i t i o n ,  an iso to 'p ic  breakdown o f  t h e  c r i t i c a l  organ dose r e s u l t s  
l i s t e d  above i s  shown i n  the  f o l l o w i n g  t a b l e :  

I s o t o p i c  Breakdown o f  Maximum R a d i a t i o n  Exposures 

R a d i o a c t i v i t y  Exposure 
D e s c r i p t i o n  I s o t o p e  [uCi / 2  Acres]  [ m r em/y r 3 

Dur ing  Vermont Yankee Mn - 54 2.831 0.000436 
c o n t r o l  o f  t h e  Co-60 235.3 0.0559 
d i sposa l  s i t e s .  Zn - 65 2.801 0.0230 
Maxi m a l  1 y Exposed C S  - 134 1.457 0.00231 
Ind i v idua l /Organ :  CS-137 92.59 0.118 
Chi 1 d / L i  ver  

TOTAL 0.199 

A f t e r  Vermont Yankee Mn - 54 2.831 0.0144 
c o n t r o l  o f  s i t e s  i s  Co- 60 235.3 3.76 
r e f  i nqui  shed. Zn - 65 2.801 0.00983 
I n a d v e r t e n t  I n t r u d e r  C S  - 134 1.457 0.000505 
C r i t i c a l  I n d i v i d u a l  / C S  - 137 92.59 0.1247 
Organ: Teenager/Lung 

TOTAL 3.91 
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Of i n t e r e s t  are  a l s o  derived dose conversion f a c t o r s  w h i c h  provide a 
means of ensuring septage disposal operations within the  prescribed 
radiological guidel ines .  The c r i t i c a l  -organ (worst-case)  all-pathway values 
per acre  a re  as  follows: 

I 

A1 1 -Pathwau C r i t i c a l  -0rqan Dose Conversion Factors 
Durinq Vermont Yankee Control of Disposal S i t e s  

Exposure 
I so tope  Individual /Orqan  ~ Imrem/vr-uCi / a c r e 1  

Mn - 54 Adul t/GE-LLI 
G O - 6 0  Teenager/ Lung 
Zn-65 Chi 1 d/Li ver 
CS-134 Child/Liver 
CS-137 Chi 1 d/Bone 

3.74E-4 
7 .14E-4  
1.64E-2 
3.18E-3 
2.66E-3 

The calculat ional  methodology and  d e t a i l s  of t he  radiological  assessment 
and  proposed operational cont ro ls  on t o t a l  a c t i v i t y  a n d  concentration of waste 
t o  be disposed a r e  presented i n  Attachment 2 .  

.- 5 . 0  R A D I A T I O N  PROTECTION 

The disposal operation will follow t h e  appl icable  Vermont Yankee 
procedures t o  maintain doses  as low as reasonably achievable and  within t h e  
spec i f ied  dose and re1 ease concen t r a t ion  c r i t e r i a .  

c 
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FIGURE 1 
M A I N  S E P T I C  TANK 
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F I G U R E  2 
SOUTH D I S P O S A L  SYSTEM 
S E P T I C  TANK 
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F I G U R E  3 
POTABLE AND WASTE WATER FLOW 
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F I G U R E  4 
S E P T I C  WASTE DISPOSAL AREAS 
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( T h i s  a t tachmen t  t o  Appendix B i s  i n c o r p o r a t e d  i n t o  t h e  ODCM by r e f e r e n c e  due 

t o  s i z e .  
p a r t  o f  Correspondence L e t t e r  BVY 89-59. )  

A comp le te  copy i s  on f i l e  w i t h  Vermont Yankee Document C o n t r o l  as 
4 

ATTACHMENT 2 

VERMONT YANKEE NUCLEAR POWER PLANT 

R A D I O  LOGI CAL ASSESSMENT OF 

ON-SITE DISPOSAL O F  SEPTIC WASTE 

and 

PROPOSED PROCEDURAL CONTROLS TO ENSURE 

COMPLIANCE WITH RAD1 0 LOGI CAL LIMITS 
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APPENDIX D 

INTRODUCTION: 

ASSESSMENT OF SURVEILLANCE CRITERIA FOR GAS 
RELEASES FROM WASTE O I L  INCINERATION 

The N u c l e a r  R e g u l a t o r y  Commission amended i t s  r e g u l a t i o n s  (10CFR20) i n  a Federa l  
R e g i s t e r  N o t i c e  ( V o l .  57, No. 235; page 57649 / Monday, December 7 ,  1992)  t h a t  
p e r m i t t e d  t h e  o n - s i t e  i n c i n e r a t i o n  o f  con tamina ted  waste o i l  g e n e r a t e d  a t  l i c e n s e d  
n u c l e a r  power p l a n t s  w i t h o u t  t h e  need t o  ,<mend e x i s t i n g  o p e r a t i n g  l i c e n s e s .  T h i s  
a c t i o n  w i l l  h e l p  t o  ensure t h a t  t h e  l i m i t e d  c a p a c i t y  o f  l i c e n s e d  l o w  l e v e l  waste 
d i s p o s a l  f a c i l i t i e s  i s  used e f f i c i e n t l y  w h i l e  m a i n t a i n i n g  r e l e a s e s  f r o m  o p e r a t i n g  
n u c l e a r  power p l a n t s  a t  l e v e l s  wh ich  a r e  " a s  l o w  as r e a s o n a b l y  a c h i e v a b l e . "  
I n c i n e r a t i o n  o f  t h i s  c l a s s  o f  waste must be i n  f u l l  comp l iance  w i t h  t h e  Commission's 
c u r r e n t  r e g u l a t i o n s  t h a t  r e s t r i c t  t h e  r e 1  ease o f  r a d i o a c t i v e  m a t e r i  a1 s t o  t h e  
e n v i  ronment . Any o t h e r  appl  i cab1 e Federa l  , S t a t e ,  o r  1 oca1 r e q u i  rements t h a t  r e 1  a t e  
t o  t h e  t o x i c  o r  hazardous c h a r a c t e r i s t i c s  o f  t h e  waste o i l  would a l s o  have t o  be 
s a t i  s f  i ed. 

I n c i n e r a t i o n  o f  waste o i l  i s  t o  be c a r r i e d  o u t  under  e x i s t i n g  e f f l u e n t  l i m i t s ,  
r e c o r d k e e p i n g  and r e p o r t i n g  r e q u i r e m e n t s .  S p e c i f i c a l l y ,  l i c e n s e e s  must comply w i t h  
t h e  e f f l u e n t  r e l e a s e  l i m i t a t i o n s  o f  l O C F R  P a r t  20, and P a r t  50; Appendix  I .  T h i s  

T e c h n i c a l  S p e c i f i c a t i o n s  ( S e c t i o n  3 .8 ) .  The dose c o n t r i b u t i o n  t o  members o f  t h e  
p u b l i c  r e s u l t i n g  f r o m  t h e  o n - s i t e  i n c i n e r a t i o n  o f  con tamina ted  was te  o i l  must n o t  
cause t h e  t o t a l  dose o r  dose r a t e  f r o m  a l l  e f f l u e n t  sou rces  t o  exceed t h e  dose o r  
c o n c e n t r a t i o n  l i m i t s  imposed by lOCFR20, 10CFR50; Appendix I, and t h e  R a d i o l o g i c a l  
E f f l u e n t  T e c h n i c a l  S p e c i f i c a t i o n s  (RETS). It i s  expec ted  t h a t  t h e  a c t u a l  
c o n t r i b u t i o n  t o  p u b l i c  exposures caused by waste o i l  b u r n i n g  w i l l  be a s m a l l  
f r a c t i o n  o f  t h e  s i t e ' s  e f f l u e n t  l i m i t s ,  as w e l l  as a s m a l l  p o r t i o n  o f  t h e  t o t a l  
r e l e a s e s  f r o m  t h e  s i t e .  

d, i n c l u d e s  t h e  s i t e  gaseous pathway dose and dose r a t e  l i m i t s  c o n t a i n e d  i n  t h e  p l a n t ' s  

SOURCE DESCRIPTION 

Contaminated waste o i l  s u i t a b l e  f o r  o n - s i t e  i n c i n e r a t i o n  can be bu rned  i n  t h e  Waste 
O i l  Bu rne r  l o c a t e d  i n  t h e  N o r t h  Warehouse. The b u r n e r  has i t s  own e x h a u s t  s t a c k  
s i t u a t e d  on t h e  r o o f  o f  t h e  warehouse. However, due t o  t h e  s h o r t  h e i g h t  o f  t h e  
exhaus t  s t a c k  above t h e  r o o f  l i n e ,  t h i s  r e l e a s e  p o i n t  i s  c o n s i d e r e d  t o  be a ground 
l e v e l  p o i n t  sou rce  f o r  mode l i ng  d i s c h a r g e s  t o  t h e  env i ronmen t .  I n  a d d i t i o n ,  t h e  
b u i l d i n g  wake e f f e c t s  f r o m  t h e  N o r t h  Warehouse a r e  assumed t o  be i ndependen t  o f  t h e  
l a r g e r  T u r b i n e  H a l l l R e a c t o r  B u i l d i n g  complex due t o  i t s  d i s t a n c e  f r o m  t h e s e  main 
s t r u c t u r e s .  Consequen t l y ,  t h e  r e 1  a t i v e l y  smal 1 s i z e  o f  t h e  N o r t h  Warehouse 1 eads t o  

-..... 
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m e t e o r o l o g i c a l  d i s p e r s i o n  f a c t o r s  t h a t  a r e  c o n s e r v a t i v e  w i t h  r e s p e c t  t o  t h e  
d i s p e r s i o n  f a c t o r s  f o r  t h e  main p l a n t  s t r u c t u r e s .  

c 

The waste o i l  b u r n e r  i s  r a t e d  t o  p rocess  o i l  a t  a 2 g a l  . / h o u r  f r o m  a 500 g a l l o n  day 
t a n k .  The o f f g a s  f l o w  r a t e  f o r  t h e  b u r n e r  i s  r a t e d  as 199 cfm. T h i s  p r o v i d e s  an 
a i r  t o  o i l  d i l u t i o n  d u r i n g  t h e  i n c i n e r a t i o n  o f  44,800. 

WASTE OIL SAMPLINGI’SURVEILLANCE REQUIREMENTS 

The o i l  b u r n e r  s t a c k  i s  n o t  equipped w i t h  c o n t i n u o u s  a i r  m o n i t o r i n g  o r  samp l ing  
c a p a b i l i t y  f o r  t h e  d i r e c t  d e t e r m i n a t i o n  o f  r a d i o l o g ‘ i c a l  e f f l u e n t  r e l e a s e s  d u r i n g  t h e  
i n c i n e r a t i o n  p r o c e s s .  As a consequence, samp l ing  and a n a l y s i s  o f  t h e  waste o i l  
p r i o r  t o  i t s  i n c i n e r a t i o n  i s  necessa ry  t o  p r o j e c t  t h e  dose and dose r a t e  
consequences o f  b u r n i n g  con tamina ted  o i l .  C a l c u l a t i o n s  o f  p r o j e c t e d  dose f r o m  t h e  
i n c i n e r a t i o n  o f  t o t a l  q u a n t i t y  o f  o i l  t o  be added t o  t h e  Waste O i l  Burn Day Tank f o r  
each s e r i e s  o f  bu rns  w i l l  be pe r fo rmed  i n  accordance w i t h  t h e  methods i n  t h e  ODCM 
and compared t o  t h e  accumulated s i t e  t o t a l  dose f o r  t h a t  p e r i o d  b e f o r e  i n i t i a t i o n  o f  
i n c i n e r a t i o n .  Dose r a t e  d e t e r m i n a t i o n s  w i l l  be d e t e r m i n e d  by a v e r a g i n g  t h e  
p r o j e c t e d  dose f o r  t h e  q u a n t i t y  o f  r a d i o a c t i v i t y  d e t e r m i n e d  t o  be p r e s e n t  i n  t h e  o i l  
o v e r  t h e  expec ted  d u r a t i o n  o f  t h e  b u r n  necessa ry  t o  i n c i n e r a t e  t h e  t o t a l  volume t o  
be added t o  t h e  Day Tank. I n h e r e n t  i n  t h i s  d e t e r m i n a t i o n  i s  t h e  assumpt ion t h a t  a l l  
r a d i o a c t i v i t y  found t o  be p r e s e n t  i n  each b a t c h  o f  o i l  w i l l  be r e l e a s e d  t o  t h e  

chamber i s  assumed i n  c a l c u l a t i n g  t h e  o f f s i t e  r a d i o l o g i c a l  i m p a c t .  
.- atmosphere d u r i n g  t h e  i n c i n e r a t i o n .  No r e t e n t i o n  o f  a c t i v i t y  i n  t h e  combust ion 

Normal samp l ing  and a n a l y s i s  methods f o r  gaseous r e l e a s e  s t reams canno t  be a p p l i e d  
d i r e c t l y  t o  l i q u i d s  ( w a s t e  o i l  1. T h e r e f o r e ,  t h e  s a m p l i n g  and a n a l y s i s  r e q u i r e m e n t s  
f o r  l i q u i d s  a s  i d e n t i f i e d  i n  T e c h n i c a l  S p e c i f i c a t i o n  T a b l e  4 . 8 . 1  s h a l l  be used t o  
d e t e r m i n e  t h e  l e v e l  o f  c o n t a m i n a t i o n  i n  waste o i l .  The s t a t e d  Lower L i m i t s  o f  
D e t e c t i o n  (LLD) g i v e n  on T a b l e  4 .8 .1  p r o v i d e  assurance t h a t  u n d e t e c t a b l e  l e v e l s  o f  
c o n t a m i n a t i o n  up t o  t h e  LLD v a l u e s  w i l l  n o t  r e s u l t  i n  a s i g n i f i c a n t  dose impac t  t o  
t h e  maximum o f f s i t e  r e c e p t o r .  If waste o i l  was bu rned  c o n t i n u o u s l y  f o r  an e n t i r e  
c a l e n d a r  q u a r t e r ,  and t h e  r a d i o n u c l i d e s  l i s t e d  i n  t h e  ODCM Dose Convers ion  F a c t o r  
T a b l e  1 . 1 - 1 2  were assumed t o  be p r e s e n t  i n  t h e  o i l  a t  t h e  LLD v a l u e s  s p e c i f i e d  i n  
T e c h n i c a l  S p e c i f i c a t i o n  T a b l e  4.8.1,  t h e  r e s u l t a n t  maximum o rgan  dose would amount 
t o  o n l y  0.28% o f  t h e  ALARA q u a r t e r l y  l i m i t  o f  7 . 5  mrem. 

The p r i n c i p l e  l i m i t a t i o n  i n  t h e  i n c i n e r a t i o n  o f  waste o i l  i s  t h a t  t h e  s i t e  r e l e a s e  
l i m i t s  c o n t a i n e d  i n  RETS, and implemented by t h e  ODCM me thodo logy ,  s h a l l  n o t  be 
exceeded. 
s u f f i c i e n t  s e n s i t i v i t y  t o  ensure t h a t  s i t e  dose l i m i t s  w i l l  n o t  be exceeded as a 
consequence of  b u r n i n g  s l i g h t l y  con tamina ted  o i l .  

The use o f  t h e  l i q u i d  LLDs on waste o i l  sample ana lyses  p r o v i d e  
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UNWED STATES 
NUCLEAR REGULATORY COMMISSION 

WASISWINOTON. D.C. po565OM)l 

June 18, 1997 
Nn 97-85 

LA I 
1130 

Mr. Donald A .  Re id  
V i c e  P r e s i d e n t ,  O p e r a t i o n s  
Vermont Yankee Nuc lea r  Power C o r p o r a t i o n  
F e r r y  Road 
B r a t t l  ebo ro ,  VT 05301 

The NRC s t a f f ’ s  app rova l  o f  VYNPC’s s i l t  d i s p o s a l  r e q u e s t  i s  g r a n t e d  p r o v i d e d  
t h e  e n c l o s e d  rep lacement  S E  i s  pe rmanen t l y  i n c o r p o r a t e d  i n t o  Vermont Yankee’s 
O f f s i t e  Dose C a l c u l a t i o n  Manual a s  an append ix .  Any m o d i f i c a t i o n  t o  t h e  
proposed a c t i o n  t h a t  may be c o n s i d e r e d  i n  t h e  f u t u r e  must have p r i o r  NRC 
s t a f f  app rova l  

SUBJECT: R E V I S E D  SAFETY EVALUATION - APPROVAL PURSUANT TO 10 CFR 20.2002 
FOR ONSITE DISPOSAL OF COOLING TOWER SILT - VERMONT YANKEE NUCLEAR 
POWER S T A T I O N  (PAC NO. M96371) 

Dear M r .  Re id :  

By l e t t e r  d a t e d  August 30, 1995, Vermont Yankee Nuc lea r  Power C o r p o r a t i o n  
( V Y N P C )  reques ted  a p p r o v a l ,  p u r s u a n t  t o  10 C F R  20.2002, f o r  t h e  o n s i t e  
d i s p o s a l  o f  s l i g h t l y  con tamina ted  s i l t  m a t e r i a l  removed f r o m  Vermont Yankee 
Nuc lea r  Power S t a t i o n ’ s  (Vermont Yankee’s)  c o o l i n g  t o w e r s .  I n  a s a f e t y  
e v a l u a t i o n  ( S E I  d a t e d  March 4 ,  1996, t h e  NRC s t a f f  approved t h e  proposed s i l t  
d i s p o s a l .  However, because o f  d i s c r e p a n c i e s  V Y N P C  i d e n t i f i e d  between t h e  
s a f e t y  e v a l u a t i o n  and VYNPC’s l e t t e r  o f  August 30, 1995, V Y N P C  postponed 
i m p l e m e n t a t i o n  o f  t h e  s i l t  d i s p o s a l  u n t i l  r e s o l u t i o n  o f  t h e  d i s c r e p a n c i e s .  By 
l e t t e r  d a t e d  August 2,  1996, VYNPC i n f o r m e d  t h e  NRC s t a f f  o f  t h e  d i s c r e p a n c i e s  
and r e q u e s t e d  t h a t  t h e  S E  be r e v i s e d  a c c o r d i n g l y .  Recogn iz ing  t h e  
d i s c r e p a n c i e s ,  t h e  NRC s t a f f  has p r e p a r e d  t h e  enc losed  SE t o  r e s o l v e  t h e  
d i s c r e p a n c i e s  and t o  r e p l a c e  t h e  SE o f  March 4 ,  1996. 

Pu rsuan t  t o  t h e  p r o v i s i o n s  o f  10 CFR P a r t  5 1 ,  t h e  Commission has p u b l i s h e d  i n  
t h e  Federa l  R e q i s t e r  an Env i ronmen ta l  Assessment and F i n d i n g  o f  No S i g n i f i c a n t  
Impact  ( 6 1  F R  6662). 
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D .  Reid - 2 -  

I f  you have a n y  f u r t h e r  quest ions regarding t h i s  matter, please contact  
Mr. K a h t a n  Jabbour a t  (301) 415-1496. 

4 

Sincerely , 

Pat r ick  D. Milano, A c t i n g  Director  
Project  D i  rec tora te  1 -3  
Division of Reactor Pro jec ts  - 1/11 
Off ice  of Nuclear Reactor Regulation 

Docket No. 50-271 

Enclosure: Safety Eva1  uat i  on 

cc w/encl: See next page 
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Vermont Yankee Nuc lea r  Power 
C o r p o r a t i  on 

Vermont Yankee N u c l e a r  Power S t a t i o n  

c c  : e' 

Regional  A d m i n i s t r a t o r ,  Region I 
U .  S. Nuc lea r  R e g u l a t o r y  Commission 
475 A l l e n d a l e  Road 
K i n g  o f  P r u s s i a ,  PA 19406 

R .  K .  Gad, I 1 1  
Ropes & Gray 
One I n t e r n a t i o n a l  P i  ace 
Boston,  MA 02110-2624 

Mr. R i c h a r d  P .  Sedano, Commissioner 
Vermont Department o f  P u b l i c  S e r v i c e  
120 S t a t e  S t r e e t ,  3 r d  F l o o r  
Montpel  i e r ,  VT 05602 

Pub1 i c S e r v i c e  Board 
S t a t e  o f  Vermont 
120 S t a t e  S t r e e t  
Montpel  i e r ,  VT 05602 

Chai rman, Board o f  Sel ectman 
Town o f  Vernon 
P . O .  Box 116 

w Vernon, VT 05354-0116 

M r .  R i c h a r d  E .  McCul lough 
O p e r a t i n g  Exper ience  C o o r d i n a t o r  
Vermont Yankee Nuc lea r  Power S t a t i o n  
P . O .  Box 157 
Governor  Hunt Road 
Vernon, VT 05354 

G.  Dana Bisbee,  Esq. 
Deputy A t t o r n e y  General  
33 C a p i t o l  S t r e e t  
Concord,  NH 03301-6937 

Res iden t  I n s p e c t o r  
Vermont Yankee Nuc lea r  Power S t a t i o n  
U.S .  R e g u l a t o r y  Commission 
P . O .  Box 176 
Vernon, VT 05354 

C h i e f ,  S a f e t y  U n i t  
O f f i c e  o f  t h e  A t t o r n e y  General  
One Ashbur ton  P l a c e ,  1 9 t h  F l o o r  
Boston,  MA 02108 

Mr. P e t e r  LaPor te ,  D i r e c t o r  
ATTN: James Muckerheide 
Massachuset ts  Emergency Management 

400 Worcester  Rd. 
P . O .  Box 1496 
Framingham, MA 01701-0317 

Agency 

M r .  Raymond N. McCandless 
Vermont D i  v i  s i  on o f  Occupa t i  ona l  

and Radi o l  o g i  c a l  Heal t h  
A d m i n i s t r a t i o n  B u i l d i n g  
Montpel  i e r ,  VT 05602 

M r .  J .  J .  D u f f y  
L i  c e n s i  ng Engi  nee r  
Vermont Yankee Nuc lea r  Power 

Corpo ' ra t i  on 
580 Main S t r e e t  
B o l t o n ,  MA 01740-1398 

M r .  Rober t  J .  Wanczyk 
D i  r e c t o r  o f  S a f e t y  and R e g u l a t o r y  

A f f a i r s  
Vermont Yankee N u c l e a r  Power Corp.  
F e r r y  Road 
B r a t t l e b o r o .  VT 05301 

M r .  Ross B .  B a r k h u r s t ,  P r e s i d e n t  
Vermont Yankee N u c l e a r  Power 

F e r r y  Road 
B r a t t l  ebo ro ,  VT 05301 

C o r p o r a t i o n  

M r .  Gregory A.  M a r e t .  P l a n t  Manager 
Vermont Yankee N u c l e a r  Power S t a t i o n  
P . O .  Box 157 
Governor  Hunt Road 
Vernon, VT 05354 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASlikNOTON, 0.C. zOSdSQOol 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO ONSITE DISPOSAL O F  SLIGHTLY CONTAMINATED COOLING TOWER SILT 

VERMONT YANKEE NUCLEAR POWER C O R P O R A T I O N  

VERMONT YANKEE NUCLEAR POWER STATION 

DOCKET NO.  50 -271  

1 . O  INTRODUCTION 

By l e t t e r  d a t e d  August 30, 1995, Vermont Yankee N u c l e a r  Power C o r p o r a t i o n  
( V Y N P C )  r e q u e s t e d  approva l  f o r  t h e  o n s i t e  d i s p o s a l  o f  s l i g h t l y  con tamina ted  
s i  1 t m a t e r i  a1 removed f r o m  Vermont Yankee N u c l e a r  Power S t a t i o n ’ s  (Vermont 
Yankee’s)  c o o l i n g  towers .  I n  a s a f e t y  e v a l u a t i o n  ( S E I  d a t e d  March 4, 1996, 
t h e  NRC s t a f f  approved t h e  proposed s i l t  d i s p o s a l .  However, because o f  
d i s c r e p a n c i e s  between t h e  S E  and VYNPC’s l e t t e r  o f  August 30, 1995, VYNPC 
postponed i m p l e m e n t a t i o n  o f  t h e  s i l t  d i s p o s a l  u n t i l  r e s o l u t i o n  o f  t h e  
d i s c r e p a n c i e s .  By l e t t e r  d a t e d  August 2, 1996, V Y N P C  i n f o r m e d  t h e  NRC s t a f f  
o f  t h e  d i s c r e p a n c i e s  and r e q u e s t e d  t h a t  t h e  SE be r e v i s e d  a c c o r d i n g l y .  
R e c o g n i z i n g  t h e  d i s c r e p a n c i e s ,  t h e  NRC s t a f f  has p r e p a r e d  t h i s  SE t o  r e s o l v e  
t h e  d i s c r e p a n c i e s  and t o  r e p l a c e  t h e  SE o f  March 4 ,  1996. 

2 .0 BACKGROUND 

V Y N P C  has p r e v i o u s l y  o b t a i n e d  NRC s t a f f  app rova l  o f  t h e  o n s i t e  d i s p o s a l  o f  
v e r y - l o w - l e v e l  r a d i o a c t i v e  m a t e r i a l  s i m i l a r  t o  t h e  proposed s i l t  d i s p o s a l .  By 
l e t t e r  d a t e d  June 28, 1989, V Y N P C  p roposed  t h e  o n s i t e  d i s p o s a l  o f  s l i g h t l y  
con tamina ted  s e p t i c  waste m a t e r i a l  by l a n d  a p p l i c a t i o n  a t  Vermont Yankee. By 
l e t t e r  d a t e d  August 30, 1989, t h e  NRC s t a f f  approved t h i s  r e q u e s t  p u r s u a n t  t o  
10 CFR 20.302 (now 10 C F R  20.2002) .  The NRC s t a f f  c o n s i d e r e d  t h i s  
s i t e - s p e c i f i c  a p p l i c a t i o n  f o r  Vermont Yankee t o  have i n s i g n i f i c a n t  
r a d i  o l  o g i  c a l  i m p a c t  because t h e  proposed s e p t i c  waste m a t e r i  a1 d i  sposal  
i n v o l  ved 1 i censed m a t e r i  a1 c o n t a i n i n g  1 ess t h a n  0 . 1  p e r c e n t  o f  t h e  r a d i o a c t i v e  
m a t e r i a l ,  p r i m a r i l y  c o b a l t - 6 0  and ces ium-137,  a l r e a d y  c o n s i d e r e d  a c c e p t a b l e  i n  
t h e  F i n a l  Env i ronmen ta l  Statement  ( F E S )  o f  J u l y  1972, and i n v o l v e d  exposure 
pathways much l e s s  s i g n i f i c a n t  t h a n  t h o s e  i n  t h e  FES. I n  a d d i t i o n ,  t h e  
proposed s e p t i c  waste m a t e r i  a1 d i  sposal  s a t i s f i e d  t h e  f o l l  owing app l  i cab1 e 
boundary c o n d i t i o n s  f o r  t h e  d i s p o s a l  o f  l i c e n s e d  m a t e r i a l :  

a .  The whole body dose t o  t h e  h y p o t h e t i c a l  m a x i m a l l y  exposed 
i n d i v i d u a l  must be l e s s  t h a n  1 . 0  mremiyear .  
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b.  Doses t o  t h e  whole body and any organ o f  an i n a d v e r t e n t  i n t r u d e r  
f r o m  t h e  p r o b a b l e  pathways o f  exposure a r e  l e s s  t h a n  5 mremlyear 

c .  The d i s p o s a l  must be a t  t h e  same s i t e .  

F o l l o w i n g  t h e  NRC s t a f f ’ s  a p p r o v a l  on August 30, 1989, V Y N P C  implemented t h e  
d i s p o s a l  o f  t h e  con tamina ted  s e p t i c  waste m a t e r i a l  as proposed.  

By l e t t e r  d a t e d  August 30, 1995, VYNPC r e q u e s t e d  t h a t  t h e  p r e v i o u s  
a u t h o r i z a t i o n  f o r  t h e  o n s i t e  d i s p o s a l  o f  v e r y - l o w - l e v e l  r a d i o a c t i v e  m a t e r i a l  
be amended t o  p e r m i t  t h e  o n s i t e  d i s p o s a l  o f  s l i g h t l y  c o n t a m i n a t e d  s i l t  

s e p t i c  m a t e r i a l ,  w i t h i n  t h e  boundary c o n d i t i o n s  o f  t h e - p r e v i o u s l y  approved 
waste m a t e r i a l  d i s p o s a l  . 

3.0 EVALUATION 

I n  i t s  f e t t e r  o f  August 30, 1995, VYNPC s t a t e d  t h a t  t h e  proposed s i  
method i s  t h e  same as t h e  p r e v i o u s l y  approved s e p t i c  waste d i s p o s a l  
and u t i l i z e s  l a n d  s p r e a d i n g  i n  t h e  same o n s i t e  a reas  approved f o r  s 
d i s p o s a l .  The volume o f  s i l t  p roposed  f o r  o n s i t e  d i s p o s a l  c o n s i s t s  

t d i s p o s a l  
method, 
p t i  c waste 
o f  

14,000 c u b i c  f e e t  1396 c u b i c  m e t e r s )  accumulated t h r o u g h  August  1335 p l u s  
a p p r o x i m a t e l y  4,000 c u b i c  f e e t  1113 c u b i c  m e t e r s )  t o  be removed f r o m  t h e  
c o o l  i ng towers  d u r i n g  each 18-month o p e r a t i n g  c y c l  e. 
i n  t h e  c u r r e n t l y  accumulated s i l t ,  based on samples t a k e n  by V Y N P C  i n  
June 1995, i s  0.193 m i l l i c u r i e s ,  p r i n c i p a l l y  f r o m  0.034 m i l l i c u r i e s  o f  
c o b a l t - 6 0  and 0.159 m i l l i c u r i e s  o f  ces ium-137.  The a c t i v i t y  c o n t a i n e d  i n  t h e  

1_ a d d i t i o n a l  s i l t  t o  be removed f r o m  t h e  c o o l i n g  t o w e r s  each 18-month o p e r a t i n g  
c y c l e  i s  a n t i c i p a t e d  t o  be 0.059 m i l l i c u r i e s ,  p r i n c i p a l l y  f r o m  
0.012 m i l l i c u r i e s  o f  c o b a l t - 6 0  and 0.047 m i l l i c u r i e s  o f  ces ium-137.  

The a c t i  v i  t y  c o n t a i n e d  

LA I 
1193 
1130 

VYNPG’s r a d i o l o g i c a l  assessment e n c l o s e d  w i t h  i t s  August 30, 1395, l e t t e r  
demonstrates t h a t  t h e  combined r a d i o l o g i c a l  i m p a c t  f o r  a l l  o n s i t e  d i s p o s a l  
o p e r a t i o n s ,  t h e  proposed d i s p o s a l  o f  s i l t  and t h e  p r e v i o u s l y  approved d i s p o s a l  
o f  s e p t i c  waste m a t e r i a l ,  w i l l  c o n t i n u e  t o  meet t h e  a p p l i c a b l e  boundary 
c o n d i t i o n s  ( g i v e n  above) f o r  t h e  d i s p o s a l  o f  l i c e n s e d  m a t e r i a l .  T h e r e f o r e ,  
t h e  proposed o n s i t e  d i s p o s a l  o f  s l i g h t l y  con tamina ted  s i l t  i s  a c c e p t a b l e .  

As d i s c u s s e d  i n  VYNPC’s l e t t e r  o f  August 2,  1966, i f  t h e  o n s i t e  d i s p o s a l  o f  
c o o l i n g  t o w e r  s i l t  o r  s e p t i c  waste m a t e r i a l  would r e s u l t  i n  exceed ing  t h e  
a p p l i c a b l e  boundary c o n d i t i o n s  ( g i v e n  above) .  t h e n  V Y N P C  must o b t a i n  p r i o r  
NRC s t a f f  app rova l  o f  t h e  d i s p o s a l .  I n  a d d i t i o n ,  VYNPC made t h e  f o l l o w i n g  
commi tmen ts :  

a .  VYNPC w i l l  r e p o r t  i n  t h e  Annual R a d i o l o g i c a l  E f f l u e n t  Release 
Repor t  a l i s t  o f  t h e  r a d i o n u c l i d e s  p r e s e n t  and t h e  t o t a l  
r a d i o a c t i v i t y  a s s o c i a t e d  w i t h  t h e  o n s i t e  d i s p o s a l  a c t i v i t i e s  a t  
Vermont Yankee. 

“-0 
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b.  V Y N P C  w i l l  m a i n t a i n  r e c o r d s  o f  r a d i o n u c l i d e  c o n c e n t r a t i o n s  and 
t o t a l  a c t i v i t y  a s s o c i a t e d  w i t h  o n s i  t e  d i s p o s a l  a c t i v i t i e s  a t  
Vermont Yankee i n  accordance w i t h  10 CFR 5 0 . 7 5 ( g ) .  

4 . 0  CONCLUSION 

The NRC s t a f f  f i n d s  t h a t  t h e  r a d i o l o g i c a l  c o n d i t i o n s  a t  t h e  Vermont Yankee 
s i t e  ( see  a t t a c h m e n t )  t h a t  would r e s u l t  f r o m  t h e  o n s i t e  d i s p o s a l  o f  s l i g h t l y  
con tamina ted  s i l t  m a t e r i a l ,  as proposed by V Y N P C  p u r s u a n t  t o  10 CFR 20.2002, 
and t h e  p r e v i o u s l y  approved o n s i  t e  d i s p o s a l  o f  s l i g h t l y  con tamina ted  s e p t i c  
waste m a t e r i a l ,  a r e  w i t h i n  t h e  a p p l i c a b l e  boundary c o n d i t i o n s  ( g i v e n  above) 
f o r  t h e  d i s p o s a l  o f  l i c e n s e d  m a t e r i a l .  T h e r e f o r e ,  t h e  proposed o n s i t e  
d i s p o s a l  o f  s l i g h t l y  con tamina ted  s i l t  removed f r o m  Vermont Yankee’s c o o l i n g  
t o w e r s  i s  a c c e p t a b l e .  

V Y N P C  i s  r e q u i r e d  t o  pe rmanen t l y  i n c o r p o r a t e  t h i s  SE i n t o  t h e  Vermont Yankee 
O f f s i t e  Dose C a l c u l a t i o n  Manual as an Appendix  t o  document t h e  t h e  r a d i o a c t i v e  
m a t e r i a l  o n s i t e  d i s p o s a l  a c t i v i t i e s  approved f o r  Vermont Yankee, and VYNPC’s 
r e 1  a t e d  commitments r e g a r d i n g  r e p o r t i n g  and r e c o r d  keep ing .  Any a d d i t i o n a l  
m o d i f i c a t i o n  o f  VYNPC’s d i s p o s a l  a c t i v i t i e s  wh ich  go beyond t h o s e  proposed i n  
t h e  August 30, 1995, s u b m i t t a l ,  and a r e  n o t  addressed above must have p r i o r  
NRC s t a f f  a p p r o v a l .  I n  a d d i t i o n ,  any o n s i t e  d i s p o s a l  o f  c o o l i n g  t o w e r  s i l t  o r  
s e p t i c  waste m a t e r i a l  t h a t  would r e s u l t  i n  exceed ing  t h e  a p p l i c a b l e  boundary 
c o n d i t i o n s  ( g i v e n  above) ,  must a l s o  have p r i o r  NRC s t a f f  a p p r o v a l .  

I P r i n c i p a l  C o n t r i b u t o r s :  J .  M i  nns 
D. Dorman 
6.  Harbuck 

Date:  June 18, 1997 

A t tachmen t :  Vermont Yankee S i t e  Area Map 
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ENGINEERINGOFF(CE 
58oM(rfff STREET 
BOLTON. MA 01740 

(soel 719-671 I 

August  30,  1995 
B V Y  95 -97  

U n i t e d  S t a t e s  N u c l e a r  R e g u l a t o r y  Commission 
Washington,  DC 20555 

ATTN: Document C o n t r o l  Desk 

Re fe rences :  (1) L i c e n s e  No. DPR-28 ( D o c k e t  No. 50-271) 
(2) L e t t e r  f r o m  R.  W .  C a p s t i c k .  Vermont Yankee, t o  USNRC, "Request  t o  

R o u t i n e l y  D ispose  o f  S l i g h t l y  Con tamina ted  was te  i n  Accordance w i t h  
10CFR20.302(a)", BVY 8 9 - 5 9 ,  June 18 ,  1989. 

( 3 )  L e t t e r  f r o m  M. B .  F a i r t i l e ,  USNRC, t o  L .  A .  T remb lay ,  Vermont Yankee, 
"Approva l  Under 10 CFR 20.3021a) o f  P rocedures  f o r  D i s p o s a l  o f  
S l i g h t l y  Con tamina ted  S e p t i c  Waste on S i t e  a t  Vermont Yankee (TAC 
No. 7 3 7 7 6 ) " .  d a t e d  August  30,  1989.  

S u b j e c t :  Request t o  Amend P r e v i o u s  Approva l  Gran ted  Under 10 CFR 20.302(a)  f o r  
D i s p o s a l  o f  Contaminated S e p t i c  Waste 

I n  accordance  w i t h  t h e  c r i t e r i a  o f  t h e  Code o f  F e d e r a l  R e g u l a t i o n s ,  T i t l e  10,  
S e c t i o n  20.2002 ( p r e v i o u s l y  c i t e d  10CFR20.302(a)), e n c l o s e d  p l e a s e  f i n d  t h e  s u b j e c t  
a p p l i c a t i o n  t o  amend t h e  p r e v i o u s l y  g r a n t e d  a p p r o v a l  ( R e f e r e n c e  3 )  t o  d i s p o s e  o f  s l i g h t l y  
c o n t a m i n a t e d  s e p t i c  was te  on s i t e  a t  Vermont Yankee by  e x p a n d i n g  t h e  a l l o w a b l e  w a s t e  
s t r e a m  t o  i n c l u d e  s l i g h t l y  c o n t a m i n a t e d  C o o l i n g  Tower s i l t  m a t e r i a l .  

T h i s  a p p l i c a t i o n  s p e c i f i c a l l y  r e q u e s t s  a p p r o v a l  t o  d i s p o s e  o f  C o o l i n g  Tower s i l t  d e p o s i t s ,  
c o n t a m i n a t e d  a t  m i n i m a l  l e v e l s ,  w h i c h  have been o r  m i g h t  be g e n e r a t e d  t h r o u g h  t h e  end o f  
s t a t i o n  o p e r a t i o n s  a t  t h e  Vermont Yankee N u c l e a r  Power P l a n t .  The p roposed  s i l t  d i s p o s a l  
method i s  t h e  same as t h e  s e p t i c  waste d i s p o s a l  method r e q u e s t e d  i n  Re fe rence  2 and 
approved i n  Re fe rence  3. The d i s p o s a l  method u t i l i z e s  o n  s i t e  l a n d  s p r e a d i n g  i n  t h e  same 
d e s i g n a t e d  a reas  used f o r  s e p t i c  waste.  D i s p o s a l  o f  t h i s  was te  i n  t h e  manner p roposed ,  
r a t h e r  t h a n  h o l d i n g  i t  f o r  f u t u r e  d i s p o s a l  a t  a l O C F R  P a r t  6 1  l i c e n s e d  f a c i l i t y  when 
access t o  one becomes a v a i l a b l e ,  w i l l  save s u b s t a n t i a l  c a s t s  and v a l u a b l e  d i s p o s a l  s i t e  
space f o r  was te  o f  h i g h e r  r a d i o a c t i v i t y  l e v e l s .  

A r a d i o l o g i c a l  assessment and p roposed  o p e r a t i o n a l  c o n t r o l s  based on c o n t i n u e d  on s i t e  
d i s p o s a l  o f  accumu la ted  r i v e r  s i l t  removed f r o m  t h e  b a s i n s  o f  t h e  p l a n t ' s  mechan ica l  d r a f t  
c o o l i n g  t o w e r s  i s  c o n t a i n e d  i n  E n c l o s u r e  A .  The assessment demons t ra tes  t h a t  t h e  dose 
i m p a c t  expec ted  f r o m  t h e  d i s p o s a l  o f  s i l t  removed f r o m  t h e  c o o l i n g  t o w e r s  d u r i n g  normal  
ma in tenance  w i l l  n o t  exceed t h e  dose l i m i t s  a l r e a d y  imposed f o r  s e p t i c  waste d i s p o s a l .  
The combined r a d i o l o g i c a l  i m p a c t  f o r  a l l  on s i t e  d i s p o s a l  o p e r a t i o n s  s h a l l  be l i m i t e d  t o  a 
t o t a l  body o r  o rgan  dose o f  a m a x i m a l l y  exposed member o f  t h e  p u b l i c  o f  l e s s  t h a n  one 
rnrerniyear d u r i n g  t h e  p e r i o d  o f  a c t i v e  Vermont Yankee c o n t r o l  o f  t h e  s i t e ,  o r  l e s s  t h a n  
f i v e  mremlyear  t o  an i n a d v e r t e n t  i n t r u d e r  a f t e r  t e r m i n a t i o n  o f  a c t i v e  s i t e  c o n t r o l .  
E n c l o s u r e  B c o n t a i n s  a copy o f  t h e  o r i g i n a l  assessment  and d i s p o s a l  p r o c e d u r e s  f o r  
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s e p t i c  waste (References 2 and 31 f o r  your  use and re fe rence  i n  e v a l u a t i n g  t h e  proposed 
amendment. 

-r Upon r e c e i p t  of your  approval ,  Enclosure A w i l l  be i nco rpo ra ted  i n t o  t h e  Vermont Yankee 
ODCM. 

We t r u s t  t h a t  t h e  i n f o r m a t i o n  conta ined i n  t h e  s u b m i t t a l  i s  s u f f i c i e n t ,  however, shou ld  

c o n t a c t  t h i s  o f f i c e .  
you have any ques t i ons  o r  r e q u i r e  f u r t h e r  i n f o r m a t i o n  concerning t h i s  ma t te r ,  p lease 

S i n c e r e l y .  

VERMONT YANKEE NUCLEAR POWER CORPORATION 

James J. Duf fy  
L i cens ing  Engineer 

Enclosures A & B 

c :  USNRC Region I Admin is t ra to r  ( L e t t e r  and Enclosure A )  
USNRC Resident I nspec to r  - VYNPS ( t e t t e r  and Enclosure A )  
USNRC P r o j e c t  Manager - V Y N P S  ( L e t t e r  and Enclosure A )  
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ENCLOSURE A 

VERMONT YANKEE NUCLEAR POWER PLANT 

ASSESSMENT OF ROUTINE DISPOSAL OF COOLING TOWER S I L T  I N  
AREAS ON S I T E  PREVIOUSLY DESIGNATED FOR S E P T I C  WASTE DISPOSAL 

- 
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VERMONT YANKEE NUCLEAR POWER PLANT 

Assessment o f  R o u t i n e  DiSDOSaf o f  C o o l i n q  Tower S i l t  i n  
Areas On-Si t e  P r e v i o u s 1  Y Des igna ted  f o r  S e p t i c  Waste D i s p o s a l  

1 .O INTRODUCTION: 

Vermont Yankee Nuc lea r  Power C o r p o r a t i o n  (Vermont Yankee) r e q u e s t e d  f r o m  t h e  
NRC i n  1989 p e r m i s s i o n  t o  r o u t i n e l y  d i s p o s e  o f  s l i g h t l y  con tamina ted  s e p t i c  
waste i n  d e s i g n a t e d  o n - s i t e  a reas  i n  accordance w i t h  10CFR20.302(a). The NRC 
responded t o  t h i s  r e q u e s t  on August 30, 1989 by g r a n t i n g  a p p r o v a l  o f  t h e  
proposed p rocedures  f o r  o n - s i t e  d i s p o s a l  o f  s e p t i c  waste c o n c l u d i n g  t h a t  t h e  
commitments, as documented i n  o u r  r e q u e s t ,  were a c c e p t a b l e  p r o v i d e d  t h a t  o u r  
r e q u e s t  and a n a l y s i s  be pe rmanen t l y  i n c o r p o r a t e d  i n t o  t h e  p l a n t ’ s  O f f s i t e  Dose 
C a l c u l a t i o n  Manual ( O D C M ) .  R e v i s i o n  9 t o  t h e  ODCM (Appendix  B f  i n c o r p o r a t e d  
t h e  assessment and approva l  o f  t h e  methods u t i l i z e d  f o r  o n - s i t e  d i s p o s a l  o f  
s l i g h t l y  con tamina ted  sewage s l u d g e .  

I n  a d d i t i o n  t o  t h e  p r e v i o u s l y  i d e n t i f i e d  s o l i d s  c o n t e n t  o f  s e p t i c  waste as a 
sou rce  o f  e n v i  ronmenta l  , 1 ow 1 eve1 r a d i  o a c t i  ve con tamina ted  m a t e r i  a1 , c o o l  i ng 
tower  s i l t  d e p o s i t s  r e s u l t i n g  f r o m  t h e  s e t t l i n g  o f  s o l i d s  f r o m  r i v e r  w a t e r  
p a s s i n g  t h r o u g h  t h e  mechanica l  d r a f t  c o o l i n g  tower  system have been i d e n t i f i e d  

- t o  a l s o  c o n t a i n  l o w  l e v e l s  o f  p l a n t - s p e c i f i c  r a d i o n u c l i d e s .  P e r i o d i c  removal  
o f  t h e  s i l t  f r o m  t h e  c o o l i n g  t o w e r  b a s i n s  i s  a necessa ry  ma in tenance  p r a c t i c e  
t o  i n s u r e  o p e r a b i l i t y  o f  t h e  c o o l i n g  system. However, due t o  t h e  p resence  o f  
b y - p r o d u c t  m a t e r i  a1 s i n  t h e  s i  1 t, p r o p e r  d i s p o s a l  r e q u i  rements must  be app l  i e d  
t o  i n s u r e  t h a t  t h e  p o t e n t i a l  r a d i o l o g i c a l  i m p a c t  i s  w i t h i n  a c c e p t a b l e  l i m i t s .  

T h i s  assessment o f  s i l t  d i s p o s a l  expands t h e  o r i g i n a l  s e p t i c  was te  d i s p o s a l  
assessment t o  i n c l u d e  e a r t h e n  t y p e  m a t e r i a l s  ( c o o l i n g  tower  s i l t  d e p o s i t s )  
whi 1 e m a i n t a i n i n g  t h e  o r i g i n a l  r a d i  o l  o g i  c a l  assessment model i ng and dose 1 i m i  t 
c r i t e r i a  t h a t  have been approved f o r  s e p t i c  waste s p r e a d i n g  on s i t e .  T h i s  
assessment demonstrates t h a t  c o o l i n g  t o w e r  s i l t  can be d i s p o s e d  o f  i n  t h e  same 
manner and under  t h e  same dose l i m i t  c r i t e r i a  as p r e v i o u s l y  approved f o r  
s e p t i c  waste i n  Appendix B t o  t h e  Vermont Yankee ODCM. I m p l e m e n t a t i o n  o f  t h e  
f o l l o w i n g  commitments as an amendment t o  t h e  o r i g i n a l  10 C F R  

.d 
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Part  2 0 . 3 0 2 ( a )  approval f o r  s e p t i c  waste s h a l l  be incorporated i n t o  the  
Vermont Yankee ODCM upon approval by the PJRC. 

4 

2 . 0  WASTE STREAM D E S C R I P T I O N :  

The waste involved i n  t h i s  assessment i s  residual s o l i d s  ( s i l t )  co l lec ted  i n  
the  b a s i n s  o f  the  p l a n t ’ s  mechanical d r a f t  cooling tower system. The s i l t  
cons is t s  of organic and  inorganic sediments a n d  earthen type mater ia ls  t h a t  
have s e t t l e d  from the cooling water f l o w  taken from the Connecticut River as 
i t  passes through the  towers. As a r e s u l t  o f  d e - s l u d g i n g  the  tower basins i n  
1993, a n  estimated 14,000 cubic f e e t  of s i l t  was accumulated on s i t e .  
C l e a n - o u t  operations w i l l  a l s o  occur per iodica l ly  t o  ensure continued system 
o p e r a b i l i t y .  Sample analysis  performed t o  t h e  p l a n t ’ s  environmental lower 
1 imits  of detect ion requirements, as contained i n  Technical Specif icat ion 
Table 4 . 9 . 3 . ,  has i d e n t i f i e d  Cobalt-60 and  Cesium-137 i n  low concentrations as 
being present i n  s i l t  col lected i n  1993. 

The cooling towers a re  located a t  the  southern end of t h e  p l a n t  f a c i l i t y  
complex b u t  a r e  n o t  d i r e c t l y  connected t o  any  system i n  the  p l a n t  t h a t  
contains r a d i o a c t i v i t y .  The postulated mechanism of how p l a n t - r e l a t e d  
radionuclides have been introduced i n t o  the  cooling system s i l t  assumes t h a t  
p a s t  routine e f f l u e n t s  discharged from nearby p l a n t  gaseous re lease  points  

through the towers as a heat exchange medium. The cooling water f low provides 
a scrubbing act ion as i t  i s  breaks up i n t o  f i n e  water drople t s  due t o  t h e  
splash pans of the  towers. This scrubbing act ion washes any  airborne 
p a r t i c u l a t e s  o u t  of the. a i r .  Over long periods of operat ion,  any  
rad ioac t iv i ty  removed from the  a i r  f l o w  could b u i l d u p  t o  measurable l e v e l s  i n  
s i l t  t h a t  s e t t l e s  o u t  i n  the  basins a t  the  bottom of the towers. 

1 were entrained i n  the  large mechanically-induced a i r  flow t h a t  i s  pulled 

Table 1 l i s t s  the  analyses of  twenty-one samples co l lec ted  from the  s i l t  p i l e  
removed from the  cool i ng tower basins .  Radi  oact i  v i  t y  measurements, averaged 
over a l l  the  samples, ind ica te  t h a t  the s i l t  material  can be character ized as 
containing approximately 50 pCi/kg (dry w t . )  o f  Cobalt-60 a n d  198 pCifkg (dry 
w t . )  of Cesium-137. E i g h t  of the  samples indicated no pos i t ive  Cobalt-60 
above a m i n i m u m  detectable  level achieved f o r  the  a n a l y s i s .  
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T a b l e  1 

Sample # 

Cool i nq Tower S i  1 t Radi o a c t i  v i  t y  
( 1993 sampl es*)  

c o  - 60 
( p C i / k g  d r y )  

CS - 137 
( p C i / k g  d r y )  

G12759 
G12758 
G12757 
G12756 
G12755 
G12754 
G12753 
G12752 
G12751 
G12750 
G12749 
G12748 
G12747 
G12746 
G12745 
G12744 
G12743 
612742 

-.- 612724 
G12723 
G13940 

53 
72 

(14 
(17 

73 
(16 
(27 

79 
(29 

35 
59 

<19 
<38 
< 7  

50 
40 
68 
45 
7 1  

104 
126 

144 
172 
201 
245 
206 
165 
240 
181 
180 
107 
171 
205 
209 
218 
241 
220 
2 64 
195 
115  
264 
218 

Average: 
Max. 
M in .  
S tandard  d e v i a t i o n :  

50 
126 
( 7  

30 

* Average wet  t o  d r y  sample w e i g h t  r a t i o  equal  t o  1.6 
d e n s i t y  equa l  t o  1.3 gm/cc. 

5 

198 
264 
107 

4 2  

Dry w e i g h t  s i l t  

- 
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For t h e  pu rpose  o f  e s t i m a t i n g  t h e  t o t a l  a c t i v i t y  i n  t h e  s i l t  p i l e ,  t h e  l e s s  
t h a n  v a l u e s  i n  Tab le  1 a r e  i n c l u d e d  as p o s i t i v e s  i n  t h e  c a l c u l a t i o n  o f  t h e  
average r a d i o a c t i v i t y  c o n c e n t r a t i o n .  - 
C o b a l t - 6 0 ,  due t o  i t s  r e l a t i v e l y  s h o r t  h a l f  l i f e ,  i s  t y p i c a l l y  a s s o c i a t e d  w i t h  
p l a n t  o p e r a t i o n s  when measured i n  t h e  n e a r  env i ronmen t .  However, Cesium-137 
when measured i n  t h e  env i ronmen t  may have a background component t h a t  i s  n o t  
r e l a t e d  t o  power p l a n t  o p e r a t i o n s .  P a s t  weapons t e s t i n g  f a l l o u t  has imposed a 
man made background l e v e l  o f  Cesium-137 i n  New England s o i l s  and sediments 
t h a t  can vary ove r  s e v e r a l  hundred p C i / k g .  The p l a n t ’ s  Env i ronmen ta l  
M o n i t o r i n g  Program has shown t h a t  C o n n e c t i c u t  R i v e r  sediment  i n  t h e  v i c i n i t y  
o f  Vermont Yankee averages abou t  123 p C i / k g  ( d r y  w t . )  o f  Cesium-137 ( T a b l e  2 )  
w i t h  no p l a n t  r e l a t e d  d e t e c t a b l e  l e v e l  o f  C o b a l t - 6 0 .  The v a l u e  o f  123 p C i / k g  
may r e p r e s e n t  an e s t i m a t e  o f  background l e v e l  o f  Cesium-137 i n  sediment  t h a t  
would be s u b j e c t  t o  e n t r a i n m e n t  i n  c o o l i n g  w a t e r  f l o w  t h a t  e n t e r s  t h e  p l a n t .  
I n  compar ing t h e  measured l e v e l s  o f  Cesium-137 on Tab le  1 w i t h  t h e  p a s t  r i v e r  
sediment  l e v e l ,  t h e  average c o n c e n t r a t i o n  i n  t h e  c o o l i n g  t o w e r  s i l t  i s  h i g h e r  
t h a n  t h a t  o f  t h e  r i v e r  sediment  d a t a  b u t  does f a l l  w i t h i n  t h e  obse rved  range 
o f  r e c o r d e d  sediment  Cs-137. The r i v e r  sediment  Cesium-137 c o n c e n t r a t i o n  
averages about  62% o f  t h e  c o n c e n t r a t i o n  v a l u e  d e t e c t e d  i n  t h e  t o w e r  s i l t .  For  
purposes o f  t h i s  assessment of p l a n t - r e l a t e d  dose i m p a c t  f r o m  t h e  o n - s i t e  
d i s p o s a l  o f  s i 1  t m a t e r i a l ,  i t  i s  c o n s e r v a t i v e l y  assumed t h a t  a l l  d e t e c t a b l e  

1 Cs-137 i n  c o o l i n g  tower  s i l t  i s  d i r e c t l y  r e l a t e d  t o  p l a n t  o p e r a t i o n s .  No 
background component i s  s u b t r a c t e d  f r o m  t h e  measured v a l u e s  f o r  t h i s  case 
s t u d y  s i n c e  o n l y  a s i n g l e  samp l ing  l o c a t i o n  (down s t ream)  is  i n c l u d e d  i n  t h e  
Env i ronmen ta l  M o n i t o r i n g  Program wh ich  may no t  f u l l y  d e s c r i b e  t h e  t r u e  
background l e v e l s  i n  t h e  r e g i o n .  

The t o t a l  r a d i o a c t i v i t y  f o r  t h e  c u r r e n t  14,000 c u b i c  f e e t  o f  s i l t  c o l l e c t e d  on 
s i t e  can be e s t i m a t e d  by m u l t i p l y i n g  t h i s  volume by i t s  “as i s ”  d e n s i t y  o f  
2 . 1  gm/cc ( i . e .  1 .3  gm/cc d r y  w e i g h t  d e n s i t y  x 1.6 w e t l d r y  w e i g h t  r a t i o )  and 
t h e n  c o n s e r v a t i v e l y  assume t h a t  t h e  measured average d r y  w e i g h t  r a d i o a c t i v i t y  
c o n c e n t r a t i o n s  f o r  C o b a l t  and Cesium would be t h e  same as i n  t h e  c o l l e c t e d  
s i l t .  M u l t i p l y i n g  t h e  average C o b a l t - 6 0  and Cesium-137 c o n c e n t r a t i o n  i n  s i l t  
by t h e  mass o f  t h e  c o l l e c t e d  m a t e r i a l  produces e s t i m a t e s  ( T a b l e  3 )  o f  t o t a l  
r a d i o a c t i v i t y  t h a t  was removed f r o m  t h e  c o o l i n g  tower  b a s i n  i n  September 1993. 

- 
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Table 2 

Date 

Cesium-137 i n  

Connecticut River Sediments* 

C S  - 137 
f p C i l k g  dry)  

61 

60 
137 
176 
178 
230 

62 
(174 
1 7 9  
115 

62 

a5 

a4 

Average: 
Max. 
Min. 
Standard deviat ion:  

132 
230 

60 
56 

* Sampl es  col l  ected as par t  of the  Vermont Yankee Radio1 ogical E n v i  ronmental 
Monitoring Program ( R E M P I  fo r  r i v e r  sediment sample locat ion S E - 1 1 .  

Revision 21 Date 08/14/97 

7 

F - 1 7  



Table 3 

Estimated Total Radioactive Material f o r  1993 Tower Clean-Out 

Volume o f  Mass Average T o t a l  Act. Decayed Act. 
S i l t  Concentration ( a s  of  11/93)  ( a s  o f  6 / 9 5 )  
( f t 3 )  f k g )  ( pCi / kg 1 (uCi 1 (uCi 1 

C O -  60 14.000 8.32E+5 50 42 34 

C S  - 137 14,000 8.32 E+5 198 165 159 

I n  addi t ion t o  14 ,000  cubic f e e t  o f  s i l t  already accumulated, i t  i s  
ant ic ipa ted  t h a t  per iodic  maintenance work in  cleaning out t h e  cooling tower 
basins will generate approximately 4,000 cubic f e e t  of new s i l t  material  over 
each successive 18 m o n t h  operating cycle .  Assuming the  same level o f  
p l a n t - r e l a t e d  r a d i o a c t i v i t y  concentration t h a t  was o r i g i n a l l y  observed, the  

v i ty  t h a t  will require  on s i t e  disposal 
can a l s o  be estimated. Table 4 l i s t s  a n  
v i t y  t h a t  m i g h t  be present a t  each 18 month 

addi t i  onal  amounts of radi oact 
f o l l  owing each refuel ing cycl e 
estimate o f  the  t o t a l  radioact  
cl ean - o u t  cycl e .  

- 
Table 4 

Estimated Total Radioactive Material for  Each 18 Month Maintenance Cycle 

Volume o f  Mass Average Total 
S i l t  Concentration Act ivi ty  
( f t 3 )  ( k g )  (pCi / k g )  ( u C i  1 

.. ........ ..... .~.,., .............................. ~,.” ..__.___.._.._~____._.,.. * 

CO-60 4,000 2.38E+5 50 1 2  

CS-137 4.000 2.38E+5 198 57 

- 
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3 . 0  D I S P O S A L  METHOD: 

ci 

The method of  s i l t  d i s p o s a l  s h a l l  u t i l i z e  a t e c h n i q u e  o f  l a n d  s p r e a d i n g  i n  a 
manner c o n s i s t e n t  w i t h  t h e  c u r r e n t  commitments f o r  t h e  o n - s i t e  d i s p o s a l  o f  
s e p t i c  waste as approved by t h e  NRC and implemented as Appendix  B o f  t h e  
Vermont Yankee ODCM (Re fe rence  I). The same l a n d  a reas  d e s i g n a t e d  and 
approved f o r  s e p t i c  waste d i s p o s a l  s h a l l  be used f o r  t h e  p lacement  o f  s i l t  
removed f r o m  t h e  c o o l  i ng t o w e r  b a s i n s .  D e t e r m i n a t i o n  o f  t h e  r a d i  o l  o g i  c a l  dose 
i m p a c t  s h a l l  a l s o  be made based on t h e  same models and pathway assumpt ions  as 
i n d i c a t e d  i n  Appendix  B o f  t h e  ODCM. 

3 .1  S i  1 t D i s p o s a l  P rocedure  Reaui rements : 

Gamma i s o t o p i c  a n a l y s i s  o f  s i l t  samples s h a l l  be made p r i o r  t o  each d i s p o s a l  
by o b t a i n i n g  r e p r e s e n t a t i v e  compos i te  samples i n  s u f f i c i e n t  numbers t o  
c h a r a c t e r i z e  t h e  m a t e r i a l  removed f rom t h e  c o o l i n g  t o w e r  b a s i n s .  Each gamma 
i s o t o p i c  a n a l y s i s  s h a l l  be r e q u i r e d  t o  a c h i e v e  t h e  e n v i r o n m e n t a l  l o w e r  l i m i t s  
o f  d e t e c t i o n  as i n d i c a t e d  f o r  sediment  on T a b l e  4 . 9 . 3  o f  t h e  Vermont Yankee 
T e c h n i c a l  S p e c i f i c a t i o n s .  

The e s t i m a t i o n  o f  t o t a l  r a d i o a c t i v i t y  t o  be d i s p o s e d  o f  s h a l l  be made based on 
t h e  average o f  a l l  compos i te  sample a n a l y s e s .  The e s t i m a t i o n  o f  t o t a l  

c o l l e c t e d  s i l t  on t h e  d e s i g n a t e d  d i s p o s a l  p l o t s .  The dose impac t  f r o m  each 
d i s p o s a l  o p e r a t i o n  s h a l l  be i n c l u d e d  w i t h  a l l  p a s t  s e p t i c  waste and s i l t  
s p r e a d i n g  o p e r a t i o n s  t o  ensu re  t h a t  t h e  a p p r o p r i a t e  dose l i m i t s  a r e  n o t  
exceeded on any waste d i s p o s a l  area f o r  t h e  c o m b i n a t i o n  o f  a l l  p a s t  
o p e r a t i o n s .  

I r a d i o a c t i v i t y  and p r o j e c t e d  dose i m p a c t  s h a l l  be made p r i o r  t o  p l a c i n g  t h e  

The e s t a b l i s h e d  dose c r i t e r i a  r e q u i r e s  t h a t  a l l  a p p l i c a t i o n s  o f  e a r t h e n  t y p e  
m a t e r i a l s  w i t h i n  t h e  approved d e s i g n a t e d  d i s p o s a l  areas s h a l l  be l i m i t e d  t o  
ensure t h a t  dose t o  a m a x i m a l l y  exposed i n d i v i d u a l  ( d u r i n g  t h e  Vermont Yankee 
c o n t r o l  p e r i o d )  be m a i n t a i n e d  l e s s  t h a n  1 mremlyear  t o  t h e  whole body and any 
organ,  and t h e  dose t o  an i n a d v e r t e n t  i n t r u d e r  f o l l o w i n g  t e r m i n a t i o n  o f  s i t e  
c o n t r o l  be m a i n t a i n e d  l e s s  t h a n  5 mrem/year t o  t h e  whole body and any o rgan .  
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The l i m i t s  on c o n c e n t r a t i o n s  o f  r a d i o n u c l i d e s  as addressed i n  Appendix B t o  
t h e  ODCM f o r  s e p t i c  waste ( i . e . ,  each t a n k  o f  s e p t i c  s l u d g e  t o  be d i s p o s e d  a r e  
l i m i t e d  t o  a combined MPC r a t i o  o f  l e s s  t h a n  0.1)  were i n c l u d e d  t o  ensu re  
p r o p e r  c o n t r o l  was i n  p l a c e  t o  address t h e  s i t u a t i o n  o f  s m a l l  q u a n t i t i e s  o f  
r e 1  a t i  v e l  y h i g h  C o n c e n t r a t i o n  ma te r1  a1 . T h i s  1 i m i t a t i o n  does n o t  di  r e c t l y  
a p p l y  t o  s i l t  d e p o s i t s  s i n c e  t h e  s i l t  i s  hand led  as dewatered sediments as 
opposed t o  l i q u i d  s l u r r i e s  o f  s e p t i c  waste.  

d 

For d r y ,  e a r t h e n  t y p e  m a t e r i a l  such as s i l t ,  a s p e c i f i c  r a d i o n u c l i d e  
c o n c e n t r a t i o n  l i m i t  s h a l l  be a p p l i e d  i n  p l a c e  o f  t h e  s e p t i c  was te  l i q u i d  MPC 
r a t i o .  No s o i l  a s s o c i a t e d  w i t h  a sample a n a l y s i s  t h a t  i d e n t i f i e s  a 
p l a n t - r e l a t e d  r a d i o n u c l i d e  i n  excess o f  t h e  c o n c e n t r a t i o n  l i m i t s  o f  T a b l e  5 
w i l l  be p e r m i t t e d  r e g a r d l e s s  o f  t h e  t o t a l  pathway dose assessment d e t e r m i n e d  
f o r  t h e  q u a n t i t y  m a t e r i a l  under  c o n s i d e r a t i o n .  For  t h e  case where more t h a n  
one r a d i o n u c l i d e  i s  d e t e c t e d ,  t h e  sum o f  t h e  r a t i o  r u l e  w i l l  be a p p l i e d .  The 
measured c o n c e n t r a t i o n  o f  each r a d i o n u c l i d e  d i v i d e d  by i t s  l i m i t i n g  
c o n c e n t r a t i o n  v a l u e  s h a l l  be added w i t h  t h e  sum o f  a l l  f r a c t i o n s  equal  t o  o r  
l e s s  t h a n  1. T h i s  l i m i t i n g  c o n d i t i o n  w i l l  p r e v e n t  s m a l l  volumes o f  r e l a t i v e l y  
h i g h  s p e c i f i c  r a d i o a c t i v i t y  f r o m  b e i n g  sp read  on t h e  d i s p o s a l  p l o t s ,  and 
t h e r e f o r e  reduce  t h e  p o t e n t i a l  f o r  c r e a t i n g  unexpected h o t  s p o t s  o f  
c o n c e n t r a t e d  m a t e r i a l .  

T a b l e  5 l i s t s ,  by r a d i o n u c l i d e ,  s o i l  c o n c e n t r a t i o n  v a l u e s  t h a t  would g e n e r a t e  
an annual  e x t e r n a l  e f f e c t i v e  dose e q u i v a l e n t  o f  25 mremlyear  i f  i t  were 
assumed t h a t  an i n d i v i d u a l  c o n t i n u o u s l y  s t o o d  on an i n f i n i t e  p l a n e  o f  s o i l  
con tamina ted  t o  a dep th  o f  15 cm. The assumpt ions o f  an i n f i n i t e  p l a n e  and 
c o n t i n u o u s  occupancy a r e  c o n s e r v a t i v e  f o r  s i t u a t i o n s  where t h e  amount o f  
con tamina ted  s o i l  i d e n t i f i e d  would n o t  p r o v i d e  f o r  a 1 5  cm s o i l  d e p t h  o v e r  an 
extended s u r f a c e  area and where d i s p o s a l  s i t e  access i s  l i m i t e d .  T w e n t y - f i v e  
mremlyear was s e l e c t e d  as a r e f e r e n c e  v a l u e  based on t h e  f a c t  t h a t  i t  was a 
s u i t a b l e  f r a c t i o n  o f  t h e  NRC annual  dose l i m i t  (100 mrem/year p e r  
10 CFR P a r t  20.1301) a p p l i e d  t o  members o f  t h e  p u b l i c  f r o m  a l l  s t a t i o n  
sou rces .  The 25 mrem/year a l s o  e q u a l s  t h e  EPA dose l i m i t  f r o m  40 CFR P a r t  190 
wh ich  would a p p l y  t o  r e a l  members o f  t h e  p u b l i c  o f f s i t e  and a l l o w  f o r  c r e d i t  
t o  be t a k e n  i n  a c c o u n t i n g  f o r  a c t u a l  usage p a t t e r n s  such as occupancy t i m e .  
The e x t e r n a l  dose f a c t o r s  p r o v i d e d  on T a b l e  5 were d e r i v e d  f r o m  T a b l e  E - 2  o f  
N U R E W C R - 5 5 1 2  (Re fe rence  3 ) .  

- 
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Tab le  5 

Radi onucl  i de 

Dry S o i l  Maximum C o n c e n t r a t i o n  Values 

S o i  1 C o n c e n t r a t i o n  
pCi / kg 

(equal  t o  25 mremfyr)  

C r - 5 1  
Mn-54 
Fe-59 
CO-58 
Co-60 
Zn - 65 
Zr -95  
Ag-llOm 
Sb-124 
C S  - 134 
CS-137 
Ce-141 
Ce-144 

1 . 5 1  E+05 
5.50E+03 
3.83E+03 
4.70E+03 
1.82E+03 
7.85€+03 
6.18E-f-03 
1.66E-t-03 
2.51 €+03 
2.95€+03 
8.13E+03 
7.85E+04 
8.75E+04 

Assumptions i n c l u d e  i n f i n i t e  p l a n a r  d i s t r i b u t i o n .  u n i f o r m  depth  
d i s t r i b u t i o n  t o  15 cm, s o i l  d e n s i t y  a t  1.625E+06 gm/m3 and 
e x t e r n a l  d i r e c t  dose pathway on ly  w i t h  a 100% occupancy f a c t o r .  

I 
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3.2  Administrative Procedure Requirements: 

.4 Dry s i l t  material sha l l  be dispersed u s i n g  typical  agr icu l tura l  d r y  b u l k  
surface spreading prac t ices  only in  approved disposal areas  on s i t e .  

Complete records of each disposal wil l  be m a i n t a i n e d .  These records wil l  
include the  concentration of radionuclides detected i n  the  s i l t ,  a n  es t imate  
of t h e  t o t a l  volume of s i l t  disposed o f ,  t h e  t o t a l  rad ioac t iv i ty  in  each 
disposal operation as well as the t o t a l  accumulated on each disposal p l o t  a t  
the  time of the  spreading, the p lo t  on which t h e  s i l t  was appl ied ,  a n d  the 
r e s u l t s  of any dose ca lcu la t ions  or maximum allowable accumulated a c t i v i t y  
determinations required t o  demonst a t e  t h a t  t h e  dose l i m i t s  imposed on these 
l a n d  spreading operations have n o t  been exceeded. The determination o f  t h e  
t o t a l  rad ioac t iv i ty  and  dose calcu a t ions  sha l l  a l s o  include a l l  past  s e p t i c  
waste a n d  s i l t  disposal operations t h a t  placed low level radioact ive material  
on the  designated disposal p l o t s .  

The per iodic  disposal of s i l t  on each of t h e  approved land spreading areas  
will  be l imited t o  within the same es tab l i shed  dose and  r a d i o a c t i v i t y  c r i t e r i a  
t h a t  have been approved f o r  s e p t i c  waste d isposa l .  

Concentration l i m i t s  t h a t  a re  applied t o  t h e  disposal of earthen t y p e  

t h a t  have r e l a t i v e l y  h i g h  concentrations o f  rad ioac t iv i ty  such t h a t  d i r e c t  
exposure could n o t  exceed a small proportion (25%) o f  the  a n n u a l  dose l i m i t s  
t o  members of the  public t h a t  i s  contained in  10 C F R  Par t  20.1301, 

.-- materials  (dry s o i l )  sha l l  r e s t r i c t  the  placement o f  small volumes of material  

Any farmer leasing land used f o r  the  disposal o f  s i l t  deposi ts  will  be 
not i f ied  of t h e  appl icable  r e s t r i c t i o n s  placed on the  s i t e  due t o  the land 
spreading of low level contaminated mater ia l .  These r e s t r i c t i o n s  a r e  the  same 
as de ta i led  for  s e p t i c  waste spreading as given i n  Reference 1. 

Revision 21 Date 08/14/97 

1 2  

F-22 



4.0 EVALUATION OF ENVIRONMENTAL IMPACTS: 

'd 4 . 1  S i t e  C h a r a c t e r i  s t i  cs  

The d e s i g n a t e d  d i s p o s a l  s i t e s  c o n s i s t  o f  two  f i e l d s  l o c a t e d  on t h e  Vermont 
Yankee Nuc lea r  Power P l a n t  s i t e .  B o t h  f i e l d s  a r e  on t h e  p l a n t  p r o p e r t y  w i t h i n  
t h e  s i t e  boundary s e c u r i t y  f e n c e .  S i t e  A c o n t a i n s  an approx ima te  t e n - a c r e  
p a r c e l  o f  l a n d  c e n t e r e d  a p p r o x i m a t e l y  2,000 f e e t  n o r t h w e s t  o f  t h e  Reac to r  
B u i l d i n g .  S i t e  B c o n s i s t  o f  a p p r o x i m a t e l y  two  ac res  and i s  c e n t e r e d  
a p p r o x i m a t e l y  1,500 f e e t  s o u t h  o f  t h e  Reac to r  B u i l d i n g .  These a r e  t h e  same 
l a n d  p a r c e l s  approved by t h e  NRC f o r  t h e  l a n d  d i s p o s a l  o f  s e p t i c  waste and a r e  
d e s c r i b e d  i n  d e t a i l  i n  Re fe rence  1 a l o n g  w i t h  t h e  boundary r e s t r i c t i o n s  f o r  
t h e  p lacement  of  con tamina ted  m a t e r i  a1 . 

Radi o l  o g i  c a l  assessments o f  s e p t i c  waste d i s p o s a l  have d e t e r m i  ned t h a t  a 
s i n g l e  t w o - a c r e  p l o t  would be s u f f i c i e n t  f o r  t h e  r o u t i n e  d i s p o s a l  o f  t h a t  
waste s t ream ove r  a 2 0 - y e a r  p e r i o d  w i t h o u t  exceed ing  t h e  dose c r i t e r i a  t o  a 
maximum exposed i n d i v i d u a l  o r  i n a d v e r t e n t  i n t r u d e r .  A s  a r e s u l t ,  t h e  t e n - a c r e  
f i e l d  t o  t h e  n o r t h w e s t  can be d i v i d e d  i n t o  f i v e  d i s p o s a l  p l o t s ,  w i t h  t h e  
t w o - a c r e  s i t e  a t  t h e  s o u t h  end o f  t h e  p l a n t  s i t e  p r o v i d i n g  a s i x t h  p l o t .  I t  
i s t h e r e f o r e  conc luded  t h a t  t h e r e  i s  s u f f i c i e n t  space w i t h i n  t h e  a? ready  
approved d i  sposal  p l  o t s  t o  accommodate a d d i t i o n a l  m a t e r i  a1  f rom t h e  c o o l  i ng 

t h e  approved dose l i m i t  c r i t e r i a .  
- tower  b a s i n s  a l o n g  w i t h  t h e  s e p t i c  waste w i t h o u t  t h e  l i k e l i h o o d  o f  exceed ing  

S ince  t h e  r e s i d u a l  o r g a n i c  and i n o r g a n i c  s o l i d s  a s s o c i a t e d  w i t h  r i v e r  sediment  
( s i l t )  a r e  s i m i l a r  t o  t h e  sand and r e s i d u a l  o r g a n i c  m a t e r i a l  r e m a i n i n g  a f t e r  
decompos i t i on  o f  s e p t i c  was te  t h a t  i s  removed f r o m  t h e  p l a n t ' s  s e p t i c  t a n k s ,  
t h e  c o n c l u s i o n s  o f  no s i g n i f i c a n t  e n v i r o n m e n t a l  ( n o n - r a d i o l o g i c a l )  i m p a c t  
a s s o c i a t e d  w i t h  t h e  d i s p o s a l  o f  s e p t i c  waste a r e  n o t  changed by t h e  a d d i t i o n  
o f  a n o t h e r  e a r t h e n  t y p e  m a t e r i a l ,  namely s i l t .  

4.2 R a d i o l o q i c a l  ImDact: 

The amount o f  c o o l i n g  tower  s i l t ,  i n  combinat  
d i  sposal  s ,  w i  11 be p r o c e d u r a l  1 y c o n t r o l  1 ed t o  
w i t h i n  t h e  p r i o r  approved l i m i t s  (Re fe rence  1 
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p a s t  NRC proposed gu idance  ( d e s c r i b e d  i n  AIF/NESP-O37), August 1986) .  The 
dose c r i t e r i a  r e q u i r e  t h a t  t h e  m a x i m a l l y  exposed member o f  t h e  g e n e r a l  p u b l i c  
r e c e i v e  a dose l e s s  t h a n  1 mrem/year t o  t h e  who le  body o r  any organ due t o  t h e  
d i s p o s e d  m a t e r i a l  and l e s s  t h a n  5 mrem/year t o  t h e  whole body o r  any o rgan  o f  
an i n a d v e r t e n t  i n t r u d e r .  

d 

To assess t h e  doses r e c e i v e d  by t h e  m a x i m a l l y  exposed i n d i v i d u a l  and 
i n a d v e r t e n t  i n t r u d e r  r e s u l t i n g  f rom s i l t  s p r e a d i n g ,  t h e  same pathway mode l i ng ,  
assumpt ions and dose c a l c u l a t i o n  methods as approved f o r  s e p t i c  d i s p o s a l  a r e  
used. These dose models implement  t h e  me thodo log ies  and dose c o n v e r s i o n  
f a c t o r s  as p r o v i d e d  i n  R e g u l a t o r y  Guide 1.109 (Re fe rence  2 ) .  

S i x  p o t e n t i a l  pathways have been i d e n t i f i e d  and i n c l u d e :  
( a )  S t a n d i n g  on con tamina ted  ground,  
( b )  I n h a l a t i o n  o f  resuspended r a d i o a c t i v i t y ,  
( c f  I n g e s t i o n  o f  l e a f y  v e g e t a b l e s ,  
( d )  I n g e s t i o n  o f  s t o r e d  v e g e t a b l e s .  
( f )  I n g e s t i o n  o f  meat, and 
( g )  I n g e s t i o n  o f  cow’s m i l k  

Based on t h e  s e p t i c  waste e v a l u a t i o n s ,  t h e  l i q u i d  pathway was d e t e r m i n e d  t o  be 
i n s i g n i f i c a n t .  

B o t h  t h e  maximum i n d i v i d u a l  and i n a d v e r t e n t  i n t r u d e r  a r e  assumed t o  be exposed 
t o  t h e s e  pathways w i t h  t h e  d i f f e r e n c e  between them r e l a t e d  t o  occupancy t i m e .  
The b a s i c  assumpt ions used i n  t h e  r a d i o l o g i c a l  a n a l y s e s  i n c l u d e :  

/ 

( a )  Exposure t o  ground c o n t a m i n a t i o n  and resuspended r a d i o a c t i v i t y  i s  
f o r  a p e r i o d  o f  104 hours  p e r  y e a r  d u r i n g  t h e  Vermont Yankee a c t i v e  
c o n t r o l  o f  t h e  d i s p o s a l  s i t e s  and c o n t i n u o u s  t h e r e a f t e r .  The 1 0 4 - h o u r  
i n t e r v a l  i s  r e p r e s e n t a t i v e  o f  a f a r m e r ’ s  t i m e  spen t  on a p l o t  o f  l a n d  
( 4  hou rs  p e r  week f o r  6 months) .  

( b )  For  t h e  purpose o f  p r o j e c t i n g  and i l l u s t r a t i n g  t h e  magn i tude  o f  
dose i m p a c t s  ove r  t h e  r e m a i n i n g  l i f e  o f  t h e  p l a n t ,  i t  i s  assumed t h a t  
t h e  c u r r e n t  c o n c e n t r a t i o n  l e v e l s  o f  a c t i v i t y  d e t e c t e d  i n  s i f t  r ema in  
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constant .  Table 1 indica tes  the  measured r a d i o a c t i v i t y  l e v e l s  for  
Cobalt-60 a n d  Cesium-137 f i r s t  noted i n  s i l t  mater ia l .  

( c )  The maximum radiat ion source corresponds t o  the accumulation of 
radioact ive material on a s i n g l e  p lo t  ( two a c r e >  within the  approved 
disposal s i t e s  over a period o f  13 operating cyc les .  
t h e  next 18 years un t i l  a f t e r  the operating l i c e n s e  expires  i n  2012. 
The i n i t i a l  appl icat ion (referenced t o  June 1995) c o n s i s t s  of 
14 ,000  cubic f e e t  of s i l t  co l lec ted  i n  1993 a l o n g  w i t h  the  f i r s t  
per iodic  clean o u t  of t h e  tower basins t h a t  a d d s  a n  a d d i t i o n a l  
4 , 0 0 0  cubic f e e t .  A l l  subsequent appl ica t ions  of 4 ,000  cubic f e e t  occur 
a t  18-month  interval  s .  

This extends over 

( d )  For the ana lys i s  o f  the radiolog 
Yankee ac t ive  control o f  the  d i s p o s a l  
take place and  a l l  dispersed radioact  
forming a source of unshielded d i r e c t  

cal impact during the  Vermont 
s i t e s ,  no plowing i s  assumed t o  
ve material  remains on the  surface 
rad ia t ion .  

( e )  No radioact ive material  i s  dispersed d i r e c t l y  on crops f o r  human or 
an ima l  consumption. Crop contamination i s  o n l y  through root uptake. 

( f )  The deposit ion on crops of suspended r a d i o a c t i v i t y  i s  
i n s i g n i f i c a n t l y  small .  

( g )  Pa thway d a t a  and  usage f a c t o r s  used i n  the  a n a l y s i s  a re  the  same as 
those used i n  the  p l a n t ’ s  OOCM assessment of o f f - s i t e  radiological  
impact from routine re leases  w i t h  t h e  exception t h a t  t h e  f r a c t i o n  of 
s tored vegetables grown on the  contaminated l a n d  was conservatively 
increased from 0 . 7 6  t o  1 .0  ( a t  present no vegetable crops f o r  human 
consumption are  grown on any  o f  t h e  approved disposal p l o t s ) .  

( h )  I t  i s  conservatively assumed t h a t  Vermont Yankee rel inquishes  
control o f  t h e  disposal s i t e s  a f t e r  the  operating l i c e n s e  expires  i n  
2012 ( i . e . ,  the source term accumulated on a s i n g l e ,  2-acre  disposal 
p lo t  appl ies  a l so  for  the  inadvertent  i n t r u d e r ) .  

- 
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( i )  For the  ana lys i s  of t h e  impact a f t e r  Vermont Yankee control of the  
s i t e  i s  re l inquished,  the  radioact ive material  i s  plowed under a n d  forms 
a uniform mix with t h e  t o p  s i x  inches o f  s o i l :  b u t  nonetheless,  
undergoes resuspension i n  a i r  a t  the  same r a t e  as the  unplowed surface 
contarninati o n .  
t o  the s ix- inch  p l o w  layer  reduces t h e  sur face  dose r a t e  by a b o u t  a 
fac tor  o f  four .  

For di r e c t  ground pl ane exposure the se l  f shi el d i n g  due  

The dose models a n d  methods used t o  generate deposi t ion values a n d  accumulated 
a c t i v i t y  over the  operating l i f e  of the plant  a r e  documented i n  Attachment 2 
t o  Reference 1. Based on the  measured concentrat ions a n d  s i l t  volumes noted 
in  Section 2 . 0  above, the t o t a l  rad ioac t iv i ty  t h a t  remains on the  disposal 
p l o t s  a f t e r  t h e  operating l i c e n s e  expires  i s  estimated on Table 6 .  

Table 6 

Projected Radi oact i  v i  t v  B u i  1 duD Due t o  Si 1 t SDreadi n q  

Nucl i de Contribution Accumulation from Total Remaining 
from i n i t i a l  13 cycles  a t  i n  year 2013 

14,000 f t 3  ( u C i )  4,000 f t 3 / e a .  (uCif  ( u C i  1 

Cobal t - 60 3.2 
Cesi urn- 137 104.9 

61.9 
500.5 

65.1 
605.4 

The calculated potenti  a1 rad ia t ion  exposure fo7 1 owing the  spreading of a 1  7 
s i l t  material  an t ic ipa ted  t o  be generated through t h e  remainder o f  t h e  
operating l icense  on a s i n g l e ,  two-acre p l o t  i s  provided on Table 7 .  

v 
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T a b l e  7 

Dose Impact  Due t o  C o n t i n u e d  Spread inq  t o  End o f  L i c e n s e  

D i s p o s a l  S i t e  Access Radi a t i  on Exposure I n d i v i d u a l  /Organ 

C o n t r o l  1 ed by V Y N P S  
(rnax. exposed i n d i v i d u a l  1 

U n c o n t r o l l e d  by V Y N P S  
( i n a d v e r t e n t  i n t r u d e r  a f t e r  
l i c e n s e  t e r m i n a t i o n )  

The i n d i v i d u a l  pathway c o n t r  
s p r e a d i n g  a r e  shown on T a b l e  

Pathway 

0 . 2 2 8  mrem/yr adu l  t l w h o l  e body 
0.820 mrem/yr max. c h i l d i b o n e  

1 . 4 6  mremly r  adul  t f w h o f e  body 
2 . 4 1  mremly r  max. c h i l d l b o n e  

b u t i o n s  t o  t h e  t o t a l  dose due t o  c o n t  
8 .  

T a b l e  8 

Pathway-Dependent C r i t i c a l  Orsan Doses 

nued s i l t  

M a x i m a l l y  exposed I n a d v e r t e n t  I n t r u d e r  
I n d i v i d u a f / O r g a n  C r i t i c a l  I n d i v i d u a l  /Organ 

( C h i l d I B o n e )  (Ch i  1 d/Bone 
(mrem/year)  (mremfyear 1 

Ground I r r a d i a t i o n  
I n h a l a t i o n  
S t o r e d  Vege tab les  
L e a f y  Vegetables 
M i l k  I n g e s t i o n  
Meat I n g e s t i o n  
T o t a l  : 

- 
R e v i s i o n  21 Date 08 /14 /97  
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0 .528  
0 .0265  
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0.957 
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0 .0265  
0.201 
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I n  a d d i t i o n ,  t h e  i s o t o p i c  breakdown of the  c r i t i c a l  organ doses  l i s t e d  above 
(Tab le  8) f o r  the two d e t e c t e d  r a d i o n u c l i d e s  i s  seen  t o  be:  - 

Tab le  9 

I s o t o p i c  Breakdown of Maximum Rad ia t ion  Exoosures 

R a d i o a c t i v i t y  Dose Pe rcen t  of 
Desc r ip t ion  I so tope  f uCi  1 2  a c r e s  1 (mrem/yr 1 t o t a l  

During C S  - 137 605.4 0.805 98.2 
c o n t r o l  of Co-60 65.1 O f  0144 1.8 
d i s p o s a l  0.82 
s i t e s  Max. 
organ : 
chi  1 d/bone 

Terminat ion  CS-137 
of d i s p o s a l  Co-60 
s i t e  Max. 
organ : 
chi  1 d/bone 

605.4 
65.1 

2.12 

2.41 
- 0.29 

88.0 
12.0 

For comparison t o  the  t o t a l  dose c a l c u l a t e d  assuming the cont inued  d i s p o s a l  of 
s i l t  removed from t h e  tower b a s i n s  through the  end  of t h e  o p e r a t i n g  l i c e n s e ,  
the  dose  from just the  o r i g i n a l  14.000 c u b i c  f e e t  c o l l e c t e d  i s  shown on 
Tab le  10. 
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T a b l e  1 0  

c 
Dose Impact  Due t o  S i n q l e  114,000 f t 3 )  S i l t  SDread inq  

D i s p o s a l  S i t e  Access R a d i a t i o n  Exposure I n d i v i d u a l  /Organ 

C o n t r o l l e d  by V Y N P S  (max. 
exposed i n d i  v i  dua l  i n  1995 1 

U n c o n t r o l l  ed by V Y N P S  
( i n a d v e r t e n t  i n t r u d e r  a f t e r  
l i c e n s e  t e r m i n a t i o n )  

Tab 
(14 

e 1 0  shows t h a t  t h e  a p p l i c a t  
000 c u b i c  f e e t )  accoun ts  f o r  

0.064 mrem/yr adu l  t l w h o l  e body 
0.219 mrem/yr max.' c h i  1 d /  bone 

0.224 mremly r  adu l  t l w h o l  e body 
0.393 mrem/yr max. c h i l d l b o n e  

on o f  t h e  s i l t  m a t e r i a l  i n i t i a l l y  c o l l e c t e d  
about  27 p e r c e n t  o f  t h e  maximum i n d i v i d u a l  

organ dose d u r i n g  t h e  c o n t r o l  p e r i o d  as compared t o  t h e  s c e n a r i o  o f  c o n t i n u e d  
p e r i o d i c  s i l t  s p r e a d i n g  ove r  t h e  b a l a n c e  o f  t h e  o p e r a t i n g  l i c e n s e .  T h i s  
i l l u s t r a t e s  t h a t  dose impac ts  f r o m  t h e  m a t e r i a l  c u r r e n t l y  c o l l e c t e d  a r e  w e l l  
below t h e  acceptance c r i t e r i a  o f  l i m i t i n g  t h e  dose f r o m  any t w o - a c r e  p l o t  t o  
no more t h a n  1 mrem/year d u r i n g  t h e  c o n t r o l  p e r i o d  and 5 mrem/year a f t e r  
t e r m i n a t i o n  o f  t h e  l i c e n s e ,  and i s  expec ted  t o  rema in  below t h e  acceptance 
c r i  t e r i  a t h r o u g h o u t  t h e  p l  a n t  1 i f e .  I f  unexpected b u i  1 dup o f  r a d i  o a c t i  v i  t y  i n  
f u t u r e  s i l t  c l e a n - o u t  o p e r a t i o n s  were t o  o c c u r ,  t h e  o p t i o n  f o r  use  o f  
a l t e r n a t e  d i s p o s a l  p l o t s  remains a v a i l a b l e  t o  e n s u r e  t h a t  t h e  i m p a c t  f r o m  any 
s i n g l e ,  t w o - a c r e  p l o t  s t a y s  w i t h i n  t h e  acceptance c r i t e r i a .  

- 

A l s o  o f  i n t e r e s t  a r e  d e r i v e d  dose c o n v e r s i o n  f a c t o r s  wh ich  p r o v i d e  a means o f  
e n s u r i n g  t h a t  s e p t i c  and s i  1 t d i s p o s a l  o p e r a t i o n s  rema in  w i t h i n  t h e  p r e s c r i b e d  
r a d i  o l  o g i  c a l  g u i  d e l  i nes n o t e d  above. The c r i t i c a l  o rgan  ( w o r s t  case)  and 
whole body dose f a c t o r s  f o r  a l l  pathways on a p e r  a c r e  bases a r e  
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given on Table 11 f o r  periods during Vermont Yankee control of the  disposal 
s i t e  a n d  on Table 1 2  f o r  post control periods associated w i t h  t h e  inadvertent  
in t ruder  scenario.  The dose conversion f a c t o r s  have been expanded t o  include 
other  potent ia l  radionuclide beyond the  or iginal  f i v e  t h a t  were addressed in  
Reference 1. T h i s  provides a means t o  assess  other  nuclides i f  f u t u r e  
disposal operations i denti  f y  a d d i  t i  o n a l  radi onucl ides  not previ ously observed. 
The devel opment of  these a d d i t i o n a l  nucl ide  dose conversion f a c t o r s  u t i  1 i ze  
the  same modeling a n d  pa thway  assumptions as used t o  der ive  t h e  f a c t o r s  f o r  
the  -original f i v e  radionuclides i d e n t i f i e d  i n  s e p t i c  waste. The models f-or 
these s i t e  and  pathway-specific dose f a c t o r s  a re  those i n  Regulatory 
Guide  1 . 1 0 9  (Reference 2 )  a n d  a r e  described i n  d e t a i l  i n  Attachment I f  t o  
Reference 1 .  

.4 

+ 
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T a b l e  11 

4 A1 1 -Pathway C r i t i c a l  Orqan / Who1 e Body Dose Convers ion  F a c t o r s  
Durinq Vermont Yankee C o n t r o l  o f  D i s p o s a l  S i t e s  

C r i t i c a l  Organ Whole Body Dose 
Dose F a c t o r  F a c t o r  

Nucl  i de I n d i v i d u a l  /Organ fmremly r  p e r  uCi / a c r e )  

C r - 5 1  
Mn - 54 
Fe-55 
Fe-59 
CO-58 
Co-60 
Zn - 65 
Z r - 9 5  
AgllOm 
Sb-124 
C S  - 134 
CS-137 

I 

Ce-141 
Ce-144 

Teen/Lung 

Chi 1 dfBone 
Teen/Lung 
Teen/ Lung 
Teen/Lung 
C h i l d i l i v e r  
Teen/ Lung 
T e e n / G I - L L I  
Teen/ Lung 
C h i t d l L i v e r  
Chi l d / B o n e  
Teen/ Lung 
Teen/Lung 

Adul  t / G I  - L L I  

21 

1.14E-05 
3.75E-04 
6.45E-06 
4 . 6 1  E -  04 
3.27 E - 04 
7.17E-04 
1 A 4 E - 0 2  
4.47E-04 
1.32E-02 
8.34E- 04 
3.18E-03 
2.66E-03 
1.54E-04 
6 .  O O E -  04 

5.76E-06 
1.93E-04 
1.06E-06 
2.13E-04 
2.OlE-04 
5.31E-04 
1.03E-02 
1.34E - 04 
5.24E-04 
3.54E-04 
1.28E-03 
7.02E-04 
1.5OE-05 
2.44E-05 

- 
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Table 12  

All - P a t h w a y  Cr i t ica l  Orqan / Whole Bodv Rose Conversion Factors 
Post Vermont Yankee Control o f  RisRosal S i t e s  

(Inadvertent Intruder)  

Cr i t ica l  Organ Whole Body Rose 
Rose Factor Factor 

Nucl i de Indi vi dual /Organ (mrernlyr per uCi/acre) 

Cr-51 
Mn - 54 
Fe - 55 
Fe-59 
CO-58 
Co-60 
Zn-65 
Zr-95 
AgllOm 
Sb-124 
C S  - 134 
C S  - 137 - 
Ce-141 
Ce-144 

TeenlLung 
Teen/ Lung 
TeenILung 
Teen/ Lung 
TeenILung 
Teen/ Lung 
ChildILiver 
TeenILung 
TeenILung 
Teen/ Lung 
C h i  1 d/Li ver 
Chi ldf8one 
TeenILung 
Teen/ Lung 

22 

5.89E-04 
1.02E-02 
3.50E-04 
2 .55E-02  
1.59E-02 
3.19E-02 
1.89E-02 
2.93E-02 
3.59E-02 
4.73E-02 
1.21E-02 
6.98E-03 
1.21E-02 
5.00E-02 

1.19E-04 
3.12E-03 
2.27E -05 
4.43E-03 
3.72E-03 
9.09E- 03 
1 A E - 0 2  
2.99E-03 
9.53E-03 
7.04E-03 
9.36E-03 
3.85E-03 
3.44E -04 
1.52E-03 

- 
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5.0 RADIATION PROTECTION: 

i 

The d i s p o s a l  o p e r a t i o n  o f  s i l t  m a t e r i a l  f r o m  t h e  c o o l i n g  t o w e r  b a s i n s  w i l l  
f o l l o w  t h e  a p p l i c a b l e  Vermont Yankee p rocedures  t o  m a i n t a i n  doses as l o w  as 
reasonab ly  a c h i e v a b l e  and w i t h i n  t h e  s p e c i f i c  dose c r i t e r i a  as p r e v i o u s l y  
approved f o r  s e p t i c  waste d i s p o s a l  (Re fe rence  1 ) .  

6.0 CONCLUSIONS: 

S i l t  c o l l e c t e d  f r o m  t h e  c o o l i n g  t o w e r  b a s i n s  i s  an e a r t h e n  t y p e  m a t e r i a l  t h a t  
i s  s i m i l a r  i n  c h a r a c t e r i s t i c s  t o  s e p t i c  waste r e s i d u a l  s o l i d s  w i t h  r e s p e c t  t o  
t h e  r a d i o l o g i c a l  pathway b e h a v i o r  and mode l i ng  and can be d i s p o s e d  o f  t h r o u g h  
o n - s i t e  l a n d  s p r e a d i n g  on t h e  same d i s p o s a l  p l o t s  as p r e v i o u s l y  e v a l u a t e d  and 
approved f o r  s e p t i c  waste d i s p o s a l .  The r a d i o l o g i c a l  assessment o f  l o w  l e v e l  
con tamina ted  s i l t  shows t h a t  t h e  p r o j e c t e d  dose f r o m  t h e  o n - s i t e  p e r i o d i c  
s p r e a d i n g  o f  t h i s  m a t e r i a l  w i l l  have no s i g n i f i c a n t  dose i m p a c t  t o  members o f  
t h e  p u b l i c  and can be m a i n t a i n e d  below t h e  approved dose l i m i t a t i o n s  a l r e a d y  
i n  p l a c e  f o r  s e p t i c  waste.  

- 
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A P P E N D I X  G 

MAXIMUM P E R M I S S I B L E  CONCENTRATIONS ( M P C s )  
I N  A I R  AND MATER ABOVE NATURAL BACKGROUND 

TAKEN FROM 1 0 C F R 2 0 . 1  TO 20.602. A P P E N D I X  B 

4 
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APPENDIX G 

With t h e  implementation of the revised Part 20 t o  T i t le  10 o f  t h e  Code of 
Federal Regulations (10CFR20.1001-20.2401), t h e  Maximum Permissible 
Concentrations (MPCs) t h a t  were par t  o f  t h e  old 10CFR20 were replaced by a new 
Appendix B t o  lOCFR20 f o r  the limits t h a t  apply t o  effluents released t o  
unrestricted areas. However, MPC values were also used and  accepted as 
licensing conditions for t h e  control of radioactive materials in situations 
other t h a n  those directly covered by the requirements o f  t h e  regulations. One 
example i s  t h e  on-site disposal of septic waste which used t h e  MPC values as 
one c r i te r ia  o f  acceptability for l a n d  spreading. 
references 10CFR20.1-20.601 Appendix B MPCs as concentration c r i te r ia  for th i s  
disposal option. 

Appendix B t o  t h e  ODCM 

W i t h  the final publication of the revised 10CFR20.1001-20.2401, the  original 
MPC tables o f  the old 10CFR20 are no longer i n  p r i n t .  As such, t h i s  appendix 
t o  the ODCM i s  added t o  provide a reference source for the MPC values 
contained in the original Appendix B t o  10CFR20.1-20.601 f o r  those conditions 
t h a t  s t i l l  refer t o  these requirements. 
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APPENDIX G 

~ 5x10-: 1 2x10-i 1 2 ~ 1 0 " ~  8x10a5 
4x10- 2x10- 1 ~ 1 0 - ~  1 8 ~ 1 0 - ~  

MAXIMUM PERMISSIBLE CONCENTRATIONS (MPCs) 
(FROM 10CFR20.1 TO 20.602. APPENDIX B )  

APPENDIX B TO 1820.1 - 20.602 
CONCENTRATIONS I N  A I R  AND WATER ABOVE NATURAL BACKGROUND 

[See f o o t n o t e s  a t  e 

~ 

Element (a tomic  number) I so tope l  

A c t i n i u m  (89) . . . . . .  Ac 227 S 
I 

Ac 228 S 
I 

Americium (95) . . . . .  Am 241 

Am 242m 

Am 244 S 
I 

Antimony Sb 122 S 
I 

Argon (18) . . . . . . .  

Arsen fc  (33) . . . . . .  

A3 7 

A4 1 

As 73 

As 74 

As 76 

As 77 

Sub2 

Sub 

S 
I 

S 
I 

S 
I 

S 
I 

n d o f  Appendix B l  

Table I I Table I 1  

Col .  1 Col. 2 
"":r ~ ::>-: Water I Air ~ Water 
(pCi /ml 1 ( p C i  /ml ) ( p C i  /ml 1 ( p C i / m l )  

3x1o-I1 9 ~ 1 0 ' ~ ~  3 ~ 1 0 ' ~  
2x10-12 6 ~ 1 0 - ~  8 ~ 1 0 - l ~  2x10-6 

5 ~ 1 0 - ~  3 ~ 1 0 - ~  2x104 1x10 '~ 
3 ~ 1 0 ~ ~  3 ~ 1 0 ~ ~  9x10-10 1 ~ 1 0 - ~  

6 ~ 1 0 - ~  ........ 1 ~ 1 0 - ~  ........ 
2x10-6 ........ 4 ~ 1 0 ' ~  ........ 
2x10-6 1x10-z 7 ~ 1 0 - ~  5 ~ 1 0 ' ~  
4 ~ 1 0 - ~  1x10-2 1x10-8 5 ~ 1 0 ' ~  

3 ~ 1 0 - ~  
1 ~ 1 0 - ~  
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APPENDIX B TO 8520.1 * 20.602 
CONCENTRATIONS I N  A I R  AND WATER ABOVE NATURAL BACKGROUND 

Isotope '  

[See f o o t n o t e s  a t  end o f  Appenc 
I 

Tab 

Col. 1 
A i  r 

(pCi / m l  1 

i x  81 

e 1  e I 1  Tab 

Col .  1 
A i r  

( p C i  / m l  1 

2x10-10 
1x10-9 

Col. 2 
Water 

(pCi / m l  

5 ~ 1 0 - ~  
2 ~ 1 0 - ~  

Col. 2 
Water 

(pCi / m l  1 

2x10-6 
7 ~ 1 0 - ~  

Element (a tomic  number) 

A s t a t i n e  (85) . . . . . . 

Barium (56) . . . . . . Ba 131 1x10-6 I i I 4 ~ 1 0 - ~  
4 ~ 1 0 - ~  
1x10-8 

Ba 140 

Berke l i um (97) . . . . . Bk 249 2x10-2 
2x10-2 

Bk 250 6x10e3 
6 ~ 1 0 - ~  

5x10-' 
5x10'' 

1x10-6 

B e r y l l i u m  ( 4 )  . . . . . . Be 7 

Bismuth (83) . . . . . . B i  206 

6x10*' 
5xlO-l' 

B i  207 

B i  210 6x10-' I I 6x10-' 
2 x 10 -I0 
2x10-10 

l x l o - z  
1x10-2 

3x10-' 
7x10'' 

B i  212 

Bromine (35) . . . . . . 4x10" 
6 ~ 1 0 ~ '  

Cadmium ( 4 8 )  . . . . . . 2x10-9 
3x10-' 

Cd 109 

Cd 115m 

Cd 115 

9x10-6 
2 ~ 1 0 - ~  

Ca 45 S 3 ~ 1 0 - ~  
I 1 ~ 1 0 - ~  

Ca 47 S ~ ~ 1 0 ' ~  
I 2x10 '~  

Calc ium (20) . . . . . . 
6x10e9 
6x10'' 
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A P P E N D I X  B TO JIZO.1 - 20.602 
CONCENTRATIONS I N  A I R  AND WATER ABOVE NATURAL BACKGROUND 

E l  emen t ( a t  o m i  c n u m b e r  1 

C a l i f o r n i u m  (98) . . . . 

C a r b o n  (6) . . . . . . . 
C e r i u m  (58) . . . , . . . 

C e s i u m  (55) . . . , . , . 

[ S e e  f o o t n o t e s  a t  end o f  A p p e n d i x  B1 
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APPENDIX B TO §§20.1 - 20.602 
CONCENTRATIONS I N  A I R  AND WATER ABOVE NATURAL BACKGROUND 

Element ( a t o m i c  number) 

C h l o r i n e  (17) . . . . . . 

Table I Table I 1  

Col. 1 Col .  2 Col .  1 Col.  2 
A i  r Water A i  r Water 

C1 36 S 4 ~ 1 0 ~ ~  2 ~ 1 0 - ~  1x10'8 8 ~ 1 0 - ~  
I 2x10-8 2 ~ 1 0 - ~  ~xIo-~O 6 ~ 1 0 - ~  

C1 38 S 3 ~ 1 0 ' ~  1x10-2 9x10'8 4x10m4 

Isotope1 (pCi /ml  f (pCi / m l  1 (pCi /ml 1 (pCi /ml  1 

Revision 2 1  D a t e  08/14/97 

I 2x10-6 1x10-2 

Chromium (24) . . . . . . C r  51 S 1 ~ 1 0 - ~  5x10-' 
I 2x10+ 5x10-' 

Coba l t  (27) . . . . . . . Co 57 S 3 ~ 1 0 - ~  2x10'2 
I 2 ~ 1 0 - '  1x10-2 

Co 58m S 2 ~ 1 0 - ~  8x10-' 
I 9x10-6 6x10-' 

G-6 

7 ~ 1 0 - ~  4 ~ 1 0 - ~  

4 ~ 1 0 ~ '  2x10 '~  
8 ~ 1 0 - ~  2 ~ 1 0 - ~  

1 ~ 1 0 - ~  5 ~ 1 0 ' ~  
6 ~ 1 0 ' ~  4 ~ 1 0 ' ~  

6 ~ 1 0 - ~  3 ~ 1 0 - ~  
3x10'' 2x10 '~  



APPENDIX B TO BBZO.1 - 20.602 
CONCENTRATIONS I N  A I R  AND WATER ABOVE NATURAL BACKGROUND 

e - n [See f ootnotl 

Element (atomic number) Is 0 tope 

Id o f  Appendix B 1  

Table I Table I 1  

Col .  1 Col. 2 
Water Water 

s a t  e 

1 

S 
I 

Dysprorium (66) . . . . . 

Dy 166 I S 
I 

Einste in ium (99)  . . . . Es 253 I 
Es 254m 

~ 

I Es 254 
S 
I 

Es 255 

~ 

S 
I 

S 
I I E r  171 S 
I 

Europium (63) . . , . . . Eu 152 
fT12-9.2 hrs) I S 

I 

~ _ _ _  

4x1OW7 I 2 ~ l O - ~  I 1x10"; I 6x10A5 
3x10-' 2 ~ 1 0 - ~  1x10- 6x10-' 

Eu 152 I (T/2-13 yrs) 
S 
I 

1x10-8 2 ~ 1 0 - ~  4x10-10 8x10'' 
2x10-8 ZX10-3 6x10-" 8 ~ 1 0 - ~  

4 ~ 1 0 ' ~  6 ~ 1 0 - ~  1 ~ 1 0 - ~ '  2x10" 
7x10'' 6 ~ 1 0 - ~  2x10"' ZxlO-' 

Eu 154 

Eu 155 

Fermium (100) . . . . . . Fm 254 

f 

9x10-8 6 ~ 1 0 ~ ~  3x10-' 2 ~ 1 0 - ~  
7x10-' 6 ~ 1 0 ' ~  3x10-' 2 ~ 1 0 - ~  

I Fm 255 

I Fm 256 S 
I 

5 ~ 1 0 ~ ~  2x10-2 2 ~ 1 0 - ~  8 ~ 1 0 - ~  
3 ~ 1 0 ' ~  1x10'2 9x10-8 5 ~ 1 0 - ~  

F l u o r l n e  ( 9 )  . . . . . . F 18 S 
I 
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APPENDIX B TO 5520.1 - 20.602 
CONCENTRATIONS I N  A I R  AND WATER ABOVE NATURAL BACKGROUND 

E l  emen t ( a t  omi c number ) 

Gadolinium (64) . . . . . 

Gal l ium (31) . . . . . . 

Germanium (32) . . . . . 

Gold (79) . . . . . . . . 

Hafnium (72) , . . . . . 

Holmium (67) . . . . . . 

Hydrogen (1) . . . . . . 

Indium (49) . . . . . . . 

Iod ine  (53)  . . . . . . . 

[See footnotes a t  end o f  Appendix 81 

Table I Table I 1  

C o l .  1 C O ? .  2 C o l .  1 Col. 2 
A i  r Water A i r  Water 

Isotope1 (pCi / m l  1 (pCi / m l  1 (pCi /nl 1 CpCi / m l  

Gd 153 S 2 ~ 1 0 - ~  6 ~ 1 0 * ~  8x10'' 2 ~ 1 0 - ~  
I 9x10-8 6 ~ 1 0 - ~  3x10" 2 ~ 1 0 - ~  

Gd 159 S 5 ~ 1 0 ~ ~  2 ~ 1 0 - ~  2x104 8x 
I 4 ~ 1 0 - ~  2x10'3 1x10-8 8 ~ 1 0 ' ~  

Ga 72 S 2x10 '~  1 ~ 1 0 - ~  8x10-' 4 ~ 1 0 - ~  
I 2 ~ 1 0 - ~  1 ~ 1 0 - ~  6x10-' 4 ~ 1 0 ' ~  

Ge 7 1  S 1 ~ 1 0 - ~  5 ~ 1 0 - ~  4 ~ 1 0 - ~  2 ~ 1 0 - ~  
I 6 ~ 1 0 - ~  5 ~ 1 0 - ~  2 ~ 1 0 - ~  2 ~ 1 0 - ~  

Au 196 S 1x10-6 5 ~ 1 0 - ~  4 ~ 1 0 - ~  2 ~ 1 0 - ~  
1 6 ~ 1 0 - ~  4 ~ 1 0 - ~  2x10-8 1 x 1 0 ' ~  

Au 198 S 3 ~ 1 0 ~ ~  2 ~ 1 0 - ~  1x10-8 5 ~ 1 0 ' ~  
I Z X ~ O - ~  1 ~ 1 0 - ~  SxlO-' 5 ~ 1 0 - ~  

Au 199 S l X l O + j  5 ~ 1 0 ' ~  4 ~ 1 0 - ~  2 ~ 1 0 - ~  
I 8 ~ 1 0 - ~  4 ~ 1 0 - ~  3 ~ 1 0 - ~  2 ~ 1 0 - ~  

H f  181 S 4 ~ 1 0 " ~  Z X ~ O - ~  1 ~ 1 0 - ~  7 ~ 1 0 ' ~  
I 7 ~ 1 0 - ~  2 ~ 1 0 - ~  3x10-' 7 ~ 1 0 ' ~  

Ho 166 S 2 ~ 1 0 - ~  9 ~ 1 0 - ~  7x10-' 3 ~ 1 0 - ~  
I 2 ~ 1 0 - ~  9 ~ 1 0 ~ ~  6 ~ 1 0 ~ '  3 ~ 1 0 - ~  

H3 S 5 ~ 1 0 - ~  1x10-1 2 ~ 1 0 - ~  3x 
I 5 ~ 1 0 - ~  1x10'1 2 ~ 1 0 - '  3 ~ 1 0 - ~  

. ____ 

Sub Z X ~ O - ~  .. ...... 4 ~ 1 0 ' ~  ........ 
I n  113111 S 8 ~ 1 0 - ~  4 ~ 1 0 - ~  3 ~ 1 0 - ~  1 ~ 1 0 - ~  

I 7 ~ 1 0 - ~  4x10-' 2 x 1 0 ' ~  1 ~ 1 0 - ~  

I n  114111 S 1 ~ 1 0 - ~  5 ~ 1 0 ' ~  4x10-' 2x10'5 
I 2x10-8 5 ~ 1 0 - ~  7xlO-l' 2 ~ 1 0 - ~  

I n  115m S 2x10-6 1x10-2 8 ~ 1 0 - ~  4x10T4 
I 2 x 2 0 4  1x10-2 6 ~ 1 0 - ~  4 ~ 1 0 - ~  

I n  115 S 2 ~ 2 0 - ~  3 ~ 1 0 - ~  9x10*' 9 ~ 1 0 - ~  
I 3 ~ 2 0 - ~  3 ~ 1 0 - ~  1 ~ 1 0 - ~  9x10-5 

I 125 S 5x30-' 4 ~ 1 0 - ~  8 ~ 1 0 - l ~  2 ~ 1 0 - ~  
I 2 ~ 5 0 - ~  6 ~ 1 0 - ~  6x10-' 2 ~ 1 0 - ~  

I 126 S 8 ~ 2 0 ~ '  5 ~ 1 0 ' ~  9xlO-l '  3 ~ 1 0 - ~  
I 3 ~ 8 0 ~ ~  3 ~ 1 0 " ~  1x10-8 9 ~ 1 0 ' ~  

I 129 S Zx30-' 1 x 1 0 ' ~  ZXIO-; ~ X I O - ~  
I 7x20-' 6 ~ 1 0 - ~  2x 10 - 2x10-4 

R e v i s i o n  21 D a t e  08/14/97 
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1 Table I Table I 1  

Pb 212 s 2x104 6 ~ 1 0 - ~  6x10-" 
I 2x10-8 5 ~ 1 0 - ~  7xlO-'O 

Col.  2 Col.  1 , ~ "":;I- I Water ~ A i r  
Isotope1 (pCi / m l  1 (pCi  / m l  1 (pCi/ml) 

I 131 9x70-' 6 ~ 1 0 ~ '  1x10-'10 
3x90-' 2 ~ 1 0 - ~  1x10'8 

Col .  2 
Water 

(pC1 / m l  1 Element (atomic number) 

I o d i n e  (53) . . . . . . 
(Continued) 

I 132 S 2 ~ 1 0 - ~  2 ~ 1 0 - ~  3x10'' 
I 9x10-' 5x10m3 3 ~ 1 0 ' ~  

I 2 x 1 ~ ~  1x10-3 7 ~ 1 0 - ~  

I 134 S 5 ~ 1 0 - ~  4 ~ 1 0 - ~  6x10-' 

I 133 s 3 ~ 1 0 - ~  2 ~ 1 0 ' ~  ~ x ~ O - ~ O  

I 3 ~ 1 0 - ~  2x10-2 1x10-7 

I 135 S 1 x 1 0 ' ~  7 ~ 1 0 - ~  1 ~ 1 0 - ~  
I 4x10" 2 ~ 1 0 - ~  1x10-8 

I 4 ~ 1 0 ' ~  5 ~ 1 0 ' ~  1x10-8 
Ir 390 S 1x10-6 6 ~ 1 0 - ~  4 ~ 1 0 - ~  I r i d i u m  ( 7 7 )  . , . . . . 

I I 

I r  192 S 1 ~ 1 0 - ~  1 x 1 0 ' ~  4 ~ 1 0 ~ '  
I 3 ~ 1 0 " ~  1 ~ 1 0 - ~  ~ X I O - ~ ~  

I r  194 

I r o n  (26) . . . . . . . 

Fe 59 1 ; I 1x10-7 1 2x10-3 I 5x10'9 
5x10-8 2 ~ 1 0 - ~  2 ~ 1 0 - ~  

Krypton (36) . . . . , . Kr 85m f Sub 1 6 ~ 1 0 ' ~  I ........ I l x lOm7 ........ 
. . . . . . . . 
. . . . * . . . 
.... .... 

2 ~ 1 0 - ~  
2 ~ 1 0 - ~  

Lanthanum (57) . . . . . 
~ 

Lead ( 8 2 )  . . . . . . . . 

R e v i s i o n  21 Date  08/14/97 
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APPENDIX B TO §§20.1 - 20.602 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

[See f o o t n o t e s  a t  end o f  Appendix 83 
-. 

Molybdenum ( 4 2 )  . . . . . 

Hg 197 

Hg 203 

Mo 99 

1 e 1  Tab 1 e I I  

Col .  2 
Water 

(pCi /ml 1 

Col. 1 
Air 

(pCi /ml 1 

Col. 2 
Water 

(pCi /ml )  El emen t ( a tomi c number 1 l s o t o p t  

Lutetium ( 7 1 )  . . . . . . Lu 177 

(pCi /ml 1 

Manganese (25) . . . . . 
1x10-8 
1 ~ 1 0 - ~  

3 ~ 1 0 - ~  
2x10-8 I 

S 
I 

S lxlO+j  
I I 3 ~ 1 0 ~ ~  

4x10-' 
9x10-8 

S I 7x10F8 
I 1 x 1 0 . ~  

Neodymium (60) . . . . Nd 144 I 2 x 1 0 ' ~  
3x10-" 
1 x 10 -11 

1x10'8 
8x10-' 

Nd 147 

Nd 149 8x loa3 
8 ~ 1 0 - ~  

~~ ~~ 

Neptunium ( 9 3 )  . . . . . Np 237 1 1 x 10 - l3 
4x10-" I Np 239 S axio-7  

I I 7x10-' 

Nickel ( 2 8 )  . . . . . . . N i  59 I 
~~ 

6 ~ 1 0 - ~  
6x10" 

2x10'8 

2 ~ 1 0 - ~  
1x10-8 

3x10-' 

N i  6 3  F Ni 65 

8 ~ 1 0 - ~  
2x10-2 

3 ~ 1 0 - ~  
2x10'8 

R e v i s i o n  21 D a t e  08/14/97 
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APPENDIX B TO 5520.1 - 20.602 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

[See f o o t n o t e s  a t  end o f  Appendix B1 

Nb 93m 

Nb 95 

Nb 97 

E l  emen t ( a tomi c number 

S 1 ~ 1 0 - ~  1x10-2 4x10-' 4 ~ 1 0 - ~  
I 2x10 '~  1x10-2 S X ~ O - ~  4 ~ 1 0 - ~  

S 5 ~ 1 0 ~ ~  3 ~ 1 0 - ~  2x10-8 1 ~ 1 0 - ~  
I 1 ~ 1 0 - ~  3 ~ 1 0 - ~  3 ~ 1 0 - ~  1 ~ 1 0 - ~  

S 6 ~ 1 0 - ~  3x10" 2 ~ 1 0 - ~  9x10-' 
I 5x10m6 3x10-* zX10+ 9x10e4 

Nlobium (Columbium) (41) 

Osmium (76) . . . . . . . 

P a l l a d i u m  (46) . , . . . 

Phosphorus (15) . . . . . 

P l a t i n u m  (78) . , . . . 

I s o t o p e f  

I T a b l e  I I T a b l e  11 

Co l .  1 Col.  2 Col .  1 Col. 2 
Air 1 Water I Air 1 Water 

(pCi /ml 1 (pCi / m l  1 (pCi /ml 1 tpCi /in1 1 

Os 185 2x10'8 

Os 191m 2x10 '~  7x10-' 6 ~ 1 0 - ~  f ;;3;:; I s 1 9 ~ 1 0 - ~  I 7x10" I ~ x I O - ~  

os 191 1x10-6 5 ~ 1 0 - ~  I 4x10e7 I 5 ~ 1 0 - ~  I s 
Os 193 I ; 1 m o - ;  I 2x10-3 1x10-8 6 ~ 1 0 - ~  

3x10- I 5x10-5 

Pd 103 1x10-6 1x10-2 5x10-' 3 ~ 1 0 ' ~  1 7 ~ 1 0 - ~  I 8 ~ 1 0 - ~  I 3x10-' I 3 ~ 1 0 - ~  I 
Pd 109 6 ~ 1 0 - ~  3 ~ 1 0 " ~  2x10-8 9 ~ 1 0 ~ ~  I 4 ~ 1 0 - ~  I Z X ~ O - ~  I 1 ~ 1 0 - ~  I 7 ~ 1 0 - ~  I 

P t  193m 

P t  193 

P t  197m 

P t  197 

S 
I 

R e v i s i o n  21 Date  08/14/97 
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CONCENTF 
I 

I Table I 

El ement ( atomi c number 1 

Table I 1  

Plu ton ium (94) . . . . . Pu 238 S 
I 

Polonium (84) . . . . . . 

2x10-12 1 x 1 0 ' ~  7 ~ i o - l ~  5 ~ 1 0 ' ~  
3 ~ 1 0 - l ~  8 ~ 1 0 - ~  1 x 10 - 3 ~ 1 0 - ~  

~~ 

Potassium (19) . . . . . 

Pu 239 

Praseodymium (591 . . . . 

S 2x 10 - 1 x 1 0 ' ~  6 ~ 1 0 " ~  5 ~ 1 0 - ~  
I 4 ~ 1 0 ' ~ ~  8 ~ 1 0 - ~  1x10- 3 ~ 1 0 - ~  

Promethium (61) . . . . . 

Pu 242 

Pu 243 

Pu 244 

Po 210 

K4 2 

P r o t o a c t i n i u m  (91) . . . 

S 2x10-12 1 ~ 1 0 - ~  6 ~ 1 0 - l ~  5 ~ 1 0 - ~  
I 4 ~ 1 0 ' ' ~  9 ~ 1 0 ~ ~  1 x 10 - 3 ~ 1 0 ' ~  

S 2x10-6 1x10-2 6x10-* 3 ~ 1 0 - ~  
I 2x104 1x10-2 8 ~ 1 0 ~ ~  3 ~ 1 0 ' ~  

S 2x10-12 1 x 1 0 ' ~  6 ~ 1 0 ~ ' ~  4 ~ 1 0 - ~  

S ~ x ~ o - ~ O  2 ~ 1 0 +  2~10-~l 7 ~ 1 0 - ~  
I 2x10-lo 8 ~ 1 0 ' ~  7 ~ 1 0 - l ~  3 ~ 1 0 ' ~  

S 2x10-6 9 ~ 1 0 - ~  7x10T8 3 ~ 1 0 - ~  

I 3 ~ 1 0 - l ~  3 ~ 1 0 - ~  1 ~ 1 0 - ' ~  1 x 1 0 ' ~  

Pa 233 

isotope1 

S 6 ~ 1 0 - ~  4 ~ 1 0 ' ~  2x10'8 1x10-4 
I 2 ~ 1 0 - ~  3 ~ 1 0 - ~  6x10'' 1 ~ 1 0 - ~  

Col. 2 Col. 1 Col. 2 1 "":;, I Water 1 A i r  1 Water 
(pci /m1)  (pCi / m l  ) (pCi I m l l  (pCi / m l  1 

Pu 240 2x 10- 

Pu 241 

P r  142 
2x10-7 

P r  143 1x10-8 5 ~ 1 0 - ~  I 6x10-' I 5x10e5 

Pm 147 6 ~ 1 0 - ~  6x10b3 2x10 '~  I ? 1 1 ~ 1 0 ' ~  I 6 ~ 1 0 - ~  I 3x10-' 

Pm 149 3x10e7 1 ~ 1 0 - ~  1x10-8 4 ~ 1 0 - ~  I Z X ~ O - ~  I l ~ l O - ~  I 8x10-' 1 4 ~ 1 0 - ~  I i 
Pa 230 2x10-:' 1 7 ~ 1 0 ' ~  6 ~ 1 0 " ~  1 2 ~ 1 0 ' ~  1 1 8x10- 7x10-' 1 3xlO-l '  2 ~ 1 0 - ~  

Pa 231 l x  10 - l2 3 ~ 1 0 - ~  4 ~ 1 0 - l ~  I 9 ~ 1 0 ' ~  I I 1 ~ 1 0 " ~  I 8 ~ 1 0 ' ~  1 4 ~ 1 0 - l ~  2 x 1 0 ' ~  

Revision 21 Date 08/14/97 
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APPENDIX B TO §§20.1 - 20.602 
CONCENTRATIONS I N  A I R  AN0 WATER ABOVE NATURAL BACKGROUND 

Rh 105 S 8 ~ 1 0 ' ~  4 ~ 1 0 ' ~  3x10'' 1 ~ 1 0 - ~  
I 5x10*' 3 ~ 1 0 - ~  2x10'8 1 x 1 0 ' ~  

I 7 ~ 1 0 - ~  7 ~ 1 0 ' ~  2 ~ 1 0 - ~  Z X ~ O - ~  
1 Rb 86 S 3 ~ 1 0 - ~  2 ~ 1 0 - ~  1x10-8 7 ~ 1 0 - ~  

[See footnotes a t  end o f  Appendix BI 

Re 183 

Re 186 

E l  ement ( a t o m i  c number 1 

Radium (88) . . . . . . . 

S 3 ~ 1 0 - ~  2x10-2 9x10-8 6 ~ 1 0 ~ ~  
I 2 ~ 1 0 - ~  8 ~ 1 0 - ~  5x10-' 3 ~ 1 0 - ~  

S 6 ~ 1 0 - ~  3 ~ 1 0 - ~  2x10-8 9 ~ 1 0 ' ~  
I 2 ~ 1 0 - '  1 ~ 1 0 - ~  8x10-' 5 ~ 1 0 ' ~  

Radon (86) , . . . . . , 

Rhenium (75) . . . . . . 

Rhodium (45) . . . . . . , 

Rubidium (37) . . . . . . 

Ruthenium (44) . . . . . 

I Table I I Table I 1  

Ra 228 7 ~ 1 0 ' ~ ~  8 ~ 1 0 ~ ~  Z X ~ O - ~ ~  1 3x1OV8 1 T 1 4 ~ 1 0 " ~  1 7x10'' I 1 ~ 1 0 - I ~  3 ~ 1 0 ' ~  

Rn 220 1 S I 3 ~ 1 0 - ~  I ........ I lx lO- '  I ...... .. 
~~ ~ ~~ 

Rn 22Z3 1 I 3 ~ 1 0 ' ~  I ..... ... 1 3x10-' I ........ 

Re 187 9x10-6 7 ~ 1 0 ~ ~  3 ~ 1 0 - ~  3 ~ 1 0 ' ~  I 5 ~ 1 0 - ~  I 4 ~ 1 0 - ~  I Z X ~ O - ~  I 2 ~ 1 0 ' ~  I 
Re 188 4 ~ 1 0 - ~  2 ~ 1 0 - ~  1xlO" 6 ~ 1 0 - ~  I Z X l O - '  1 9 ~ 1 O - ~  1 6 ~ 1 0 ~ '  I 3; I s 
Rh 103m 8 ~ 1 0 - ~  I 4x10-'1 I 3x1OV6 1x10 '~  I s I 6 ~ 1 0 * ~  3x lO- l  2x10-6 I 1x10-2 

Rb 87 1 ; I 5 ~ 1 0 - ~  I 3 ~ 1 0 - ~  1 ~ 1 0 - ~  
7 ~ 1 0 ' ~  I 2x10-4 

Z X ~ O - ~  I 1 ~ 1 0 - ~  I 8x10m8 4x10.' I : I 2x10'6 1x10-2 6x10-' I 3 ~ 1 0 - ~  

Ru 105 1 ; 1 7x10-i I 3 ~ 1 0 ' ~  2x10-8 1 ~ 1 0 - ~  
3 ~ 1 0 ~ ~  I 2x10-8 I 1x10-4 5x10- 

Ru 106 8 ~ 1 0 - ~  4 ~ 1 0 ' ~  3x10-' 1 x 1 0 ' ~  I 6x10" I 3 ~ 1 0 - ~  I 2x10-l' I 1x10-5 I 
R e v i s i o n  21 D a t e  08/14/97 
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APPENDIX B TO §§20.1 - 20.602 
CONCENTRATIONS I N  A I R  AND WATER ABOVE NATURAL BACKGROUND 

2 ~ 1 0 - ~  
9x10'9 

1 ~ 1 0 - ~  

4 ~ 1 0 - ~  
3 ~ 1 0 - ~  

1x10-6 

[See footnotes  a t  end o f  Appendix B l  

1 ~ 1 0 - ~  6x10" 4 ~ 1 0 - ~  
9 ~ 1 0 - ~  3 ~ 1 0 ' ~ '  3 ~ 1 0 - ~  

8 ~ 1 0 ' ~  5x10" 3 ~ 1 0 - ~  

2x10'1 1x10'6 7 ~ 1 0 - ~  
2x10'1 1x10-6 7x10e3 

6 ~ 1 0 - ~  4 ~ 1 0 - ~  2 ~ 1 0 - ~  

El  emen t ( atomi c number ) I so tc  

Samarium (62) . . . . . . Sm 147 S 
I 

S 
I 

- 
Sm 1 5 1  

Sm 153 S 
I 

S 
I 

S 
I 

- 

- 
Scandium (21) . . . . /. . Sc 46 

sc 47 

Sc 48 S 
I 

S 
I 

S 
I 

S 
I 

- 

- 

- 

Se 75 Selenium (34) . . . . . 

S i  31 S i l i c o n  (14) . . . . . . 

Ag 105 S i l v e r  (47) . . . . . . . 

Ag l l O m  S 
I 

Ag 111 S 
1 

Sodium (11) . . . . . . . Na 22 S 
I 

S 
I 

S 
I 

- 
- 

Na 24 

Stront ium (38) . . . . . S r  85m 

Sr 85 S 
I 

S 
I 

S 
I 

- 

- 

ZxlO-; I 3 ~ 1 0 ' ~  8x10-' 1 ~ 1 0 - ~  
1x10- 5 ~ 1 0 ' ~  I 4x10" I 2x10-4 

Sr 89 3 ~ 1 0 - ~  I 3x10-i I 
4 ~ 1 0 - ~  8x10- 

Sr 90 

R e v i s i o n  21 Date 08/14/97 
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APPENDIX B TO 8820.1 * 20.602 
CONCENTRATIONS I N  A I R  AND WATER ABOVE NATURAL BACKGROUND 

[See f o o t n o t e s  a t  end 

Isotope1 

S r  91 S 
I 

Sr 92 S 
I 

s 35 S 
I 

Ta 182 S 
I 

Tc 96m S 
I 

Tc 96 S 
I 

Tc 97m S 
I 

Tc 97 S 
I 

Tc 99m S 
I 

Tc 99 S 
I 

Te 125111 S 
I 

Te 127m S 
I 

Te 127 S 

Te 129m S 

Te 129 

I 

I 

Element (a tomic  number) 

o f  Appendix B1 

Table I Table I 1  

Col. 1 Col .  2 Col .  1 C o t .  2 
A i r  Water A i  r Water 

(pCi / m l  1 CpCi I m l  1 (pCI /ml 1 (pCi / m l  1 

4 ~ 1 0 ' ~  2 ~ 1 0 - ~  2x10-8 7x10e5 
3 ~ 1 0 - ~  1 ~ 1 0 - ~  9 ~ 1 0 - ~  5 ~ 1 0 ' ~  

4x10a7 ~ ~ 1 0 ' ~  2x10-8 7 ~ 1 0 ' ~  
3x10'' 2 ~ 1 0 - ~  1x10-8 6 ~ 1 0 ' ~  

3 ~ 1 0 ' ~  2 ~ 1 0 - ~  9x10-' 6 ~ 1 0 ~ ~  
3 ~ 1 0 ' ~  8 ~ 1 0 - ~  9x10-' 3 ~ 1 0 - ~  

4x10a8 1 x 1 0 ' ~  1x10;90 4x10e5 
2x10-8 1 ~ 1 0 - ~  7x10- 4 ~ 1 0 ~ ~  

8 ~ 1 0 - ~  4x10-' 3 ~ 1 0 ~ '  1x10-2 
3 ~ 1 0 - ~  3x lO- l  1x10'6 1x10'2 

6x10e7 3 ~ 1 0 - ~  2x10-8 1 ~ 1 0 ' ~  

2 x 1 ~ - 7  5 ~ 1 0 ' ~  5x10-' 2 ~ 1 0 - ~  

1 ~ 1 0 - ~  5x10-' 4x10" 2 ~ 1 0 - ~  
3 ~ 1 0 - ~  2x10-2 1x10'8 8x10-4 

2 ~ 1 0 - ~  1 ~ 1 0 - ~  8x10-' 5 ~ 1 0 " ~  

2x104 1x10'2 8 ~ 1 0 ' ~  4x10-' 

4 ~ 1 0 ' ~  2x10-1 1x10'6 6 ~ 1 0 - ~  
1 x 1 0 ' ~  8x10e2 5 ~ 1 0 - ~  3 ~ 1 0 " ~  

2x10-6 1x10'2 7 ~ 1 0 ' ~  3x10a4 
6 ~ 1 0 ~ ~  5 ~ 1 0 - ~  2 ~ 1 0 - '  ~ ~ 1 0 ' ~  

4 ~ 1 0 - ~  5 ~ 1 0 - ~  1x10-8 2 ~ 1 0 - ~  
1 ~ 1 0 - ~  3 ~ 1 0 - ~  4x10-' 1 ~ 1 0 - ~  

1 ~ 1 0 - ~  2 ~ 1 0 - ~  5x10-' 6 ~ 1 0 - ~  
4 ~ 1 0 - ~  2 ~ 1 0 - ~  1 ~ 1 0 - ~  5 ~ 1 0 ' ~  

2XlO+j 8 ~ 1 0 ' ~  6 ~ 1 0 ' ~  3 ~ 1 0 ~ ' "  

8 ~ 1 0 - ~  1 ~ 1 0 - ~  3x10-' 3 ~ 1 0 - ~  

9 ~ 1 0 - ~  5 ~ 1 0 ' ~  3 ~ 1 0 - ~  2x10 '~  

3 ~ 1 0 ' ~  6 ~ 1 0 ' ~  1 x 1 0 ' ~  2 ~ 1 0 - ~  

S t r o n t i u m  (38) , . . . , 
(Cont inued)  

Sul fur  (16) . . . . . . . 

Tantalum (73) . . . . . . 

Technetium (43) . . . . . 

T e l l u r i u m  (52) . . . . . 

R e v i s i o n  2 1  Da te  08/14/97 
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APPENDIX B TO §§20.1 - 20.602 
CONCENTRATIONS I N  A I R  AND WATER ABOVE NATURAL BACKGROUND 

[See footnotes  a t  c. 

I 

Th 228 

Th 230 

Th 231 

I I f  Th 232 

Th 234 s 
I 

Thulium (69) . . . . . . Tm 170 S 
I 

I Tm 171 I :  
T i n  ( 5 0 )  . . . . . . + 1 Sn 113 ~ ; ~~ 

Sn 125 

T i n  ( 5 0 )  . . . . . . + 1 Sn 113 ~ ; ~~ 

Sn 125 

d o f  Appendix 81 

Tab le  I 1  Table I 

Col. 1 Col. 2 Col. 1 Col .  2 
Air Water A i  r Water 

(pCi / m i  ) (pCi / m l  1 (pCi / m l  1 (pCi /m1 ) 

1 x 1 0 ' ~  1 ~ 1 0 - ~  3x10-' 4 ~ 1 0 - ~  
3 ~ 1 0 - ~  1 ~ 1 0 - ~  1 ~ 1 0 - ~  4 ~ 1 0 - ~  

3 ~ 1 0 ' ~ ~  5 ~ 1 0 ' ~  1x10-11 2 ~ 1 0 - ~  
2x 10 - '0 5 ~ 1 0 - ~  6 ~ l O - ~ ~  2 ~ 1 0 - ~  

6 ~ 1 0 " ~  4x10 '~  2 ~ 1 0 - l ~  1 ~ 1 0 - ~  
9x 10 "'2 2 ~ 1 0 - ~  3 ~ 1 0 - l ~  7x10-' 

.. 

2x10-" 5 ~ 1 0 - ~  8 ~ 1 0 " ~  2x10-6 

1x10-6 7 ~ 1 0 - ~  5x10+ 2 ~ 1 0 - ~  
1x10-6 7 ~ 1 0 ~ ~  4 ~ 1 0 - ~  2 ~ 1 0 - ~  

3x10-'' 5x10m5 1 ~ 1 0 - ~ *  2x10-6 

1 ~ 1 0 - l ~  9 ~ 1 0 ~ ~  3 ~ 1 0 - l ~  3 ~ 1 0 - ~  

3 ~ 1 0 - l ~  1 ~ 1 0 - ~  l x  10 - I 2  4 ~ 1 0 - ~  
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APPENDIX B TO 5 t i Z O . l  - 20.602 
CONCENTRATIONS I N  A I R  AND WATER ABOVE NATURAL BACKGROUND 

Element (a tomic  number) 

Tungsten (Wolfram) ( 7 4 )  . 

Uranium (92) . . . . . .  

Vanadium ( 2 3 )  . . . . . .  

Xenon ( 5 4 )  . . . . . . .  

Ytterbium (70) . . . . .  
Yttrium (39) . . . . . .  

[See f o o t n o t e s  a t  end o f  ADpendix 61 
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APPENDIX B TO §§20.1 - 20.602 
CONCENTRATIONS IN A I R  AND WATER ABOVE NATURAL BACKGROUND 

[See f o o t n o t e s  a t  end o f  Appendix B] 

T a b l e  I 1  

Col .  2 
Water 

( N C i  / m l  1 

Col. 1 
A i  r 

( r rCi  /ml 1 

Col.  2 
Water 

(uCi/ml) 

Col .  1 
A i  r 

(pCi /ml 1 

2 ~ 1 0 - ~  
2x10-5 

I s o t o p e l  

'~ 

Element ( a tomi  c number 1 

Y 93 S 
I 

S 
I 

S 
I 

S 
I 

S 
f 

Zn 65 Z i n c  (30) . . . . . . . 

Zn 69m 1x10-8 
1x10'8 

Zn 69 

Zirconium (40) . . . . . Zr 93 2x10-2 
2x10-2 

4 ~ 1 0 - ~  
1x10-8 

1 x 1 0 ' ~  
9x10-8 

Any s i n g l e  r a d i  onucl  i d e  
n o t  l i s t e d  above w i t h  
decay  mode o t h e r  t h a n  
a l p h a  emis s ion  o r  
s p o n t a n e o u s  f i s s i o n  and 
w i t h  r a d i o a c t i v e  h a l f - l i f e  
less  t h a n  2 h o u r s .  

1x10-'5 ........ 3x10'' ....... 

Any s i n g l e  r a d i o n u c l i d e  
n o t  l i s t e d  above w i t h  
decay  mode o t h e r  t h a n  
a l p h a  e m i s s i o n  o r  
s p o n t a n e o u s  f f s s i o n  and 
w i t h  r a d i o a c t i v e  h a l f  -1 i f e  
g r e a t e r  t h a n  2 h o u r s .  

9 ~ 1 0 - ~  1x10-10 3 ~ 1 0 ' ~  

Any s i n g l e  r e d i o n u c l i d e  
n o t  1 i s t ed  above w h i c h  
d e c a y s  by a l p h a  e m i s s i o n  
or s p o n t a n e o u s  f i s s i o n .  

4 ~ 1 0 - ~  2 ~ 1 0 - l ~  3 ~ 1 0 - ~  

I 
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'So lub le ( S I ;  I n s o l u b l e  ( I ) .  
'"Sub" means t h a t  va lues g i ven  a re  f o r  submersion i n  a semispher i ca l  i n f i n i t e  c loud  o f  

3These radon concen t ra t i ons  a r e  a p p r o p r i a t e  f o r  p r o t e c t i o n  f r o m  radon-222 combined w i t h  i t s  
s h o r t - l i v e d  daughters .  A l t e r n a t i v e l y ,  t h e  va lue  i n  Table I may be rep laced  by o n e - t h i r d  (113) 
"work ing  l e v e l  ." ( A  "work ing l e v e l "  i s  d e f i n e d  as any combinat ion o f  s h o r t - l i v e d  radon-222 
daughters ,  polonium-218, lead-214,  bismuth-214 and polonium-214. i n  one l i t e r  o f  a i r ,  w i t h o u t  
rega rd  t o  t h e  degree o f  e q u i l i b r i u m ,  t h a t  w i l l  r e s u l t  i n  t h e  u l t i m a t e  emiss ion o f  1.3 x l o 5  MeV 
o f  alpha p a r t i c l e  energy. )  
"work ing  l e v e l . "  
annual average. 

f a c t o r .  I f  t h e  pe rcen t  by weight -enr ichment  o f  U-235 i s  l e s s  t h a n  5 .  t h e  c o n c e n t r a t i o n  va lue  
f o r  a 40-hour  work week, Table I .  i s  0.2 m i l l i g r a m s  uranium p e r  c u b i c  meter o f  a i r  average. 
F o r  any enr ichment ,  t h e  p roduc t  o f  t h e  average c o n c e n t r a t i o n  and t i m e  o f  exposure d u r i n g  a 
40-hour work week s h a l l  n o t  exceed 8 x SA p C i - h r l m l ,  where SA i s  t h e  s p e c i f i c  a c t i v i t y  of 
t h e  uranium i n h a l e d .  The c o n c e n t r a t i o n  va lue  f o r  Table I 1  i s  0.007 m i l l i g r a m s  uranium per  
c u b i c  meter o f  a i r .  The s p e c i f i c  a c t i v i t y  f o r  n a t u r a l  uranium i s  6.77 x c u r i e s  pe r  
gram U. The s p e c i f i c  a c t i v i t y  f o r  o t h e r  m i x t u r e s  o f  U-238, U-235 and U-234, i f  n o t  known, 
s h a l l  be: 

-" a i r b o r n e  m a t e r i a l .  

The Table I 1  v a l u e  may be rep laced  by o n e - t h i r t i e t h  (1130) of  a 
The l i m i t  on radon-222 c o n c e n t r a t i o n s  i n  r e s t r i c t e d  areas may be based on an 

4 F o r  s o l u b l e  m i x t u r e s  o f  U-238, U-234 and U-235 i n  a i r  chemical t o x i c i t y  may be t h e  l i m i t i n g  

SA = 3.6 x c u r i e s i g r a m  U U-dep le ted  
S A  = (0.4 + 0.38 E + 0.0034 E 2 )  
where E i s  t h e  percentage by we igh t  o f  U-235. expressed a s  pe rcen t .  
NOTE: 

1. I f  t h e  i d e n t i t y  and c o n c e n t r a t i o n  o f  each r a d i o n u c l i d e  i n  t h e  m i x t u r e  a r e  known, t h e  

E 2 0.72 

I n  any case where t h e r e  i s  a m i x t u r e  i n  a i r  o r  wa te r  o f  more than  one r a d i o n u c l i d e ,  
t h e  l i m i t i n g  va lues f o r  purposes o f  t h i s  Appendix should be determined as f o l l o w s :  

l i m i t i n g  va lues should be d e r i v e d  as f o l l o w s :  Determine, f o r  each r a d i o n u c l i d e  i n  t h e  m i x t u r e ,  
t h e  r a t i o  between t h e  q u a n t i t y  p resen t  i n  t h e  m i x t u r e  and t h e  l i m i t  o the rw ise  e s t a b l i s h e d  i n  
Appendix 5 f o r  t h e  s p e c i f i c  r a d i o n u c l i d e  when n o t  i n  a m i x t u r e .  The sum o f  such r a t i o s  f o r  a71 
t h e  r a d i o n u c l i d e s  i n  t h e  m i x t u r e  may n o t  exceed "1" ( i . e . ,  " u n i t y " ) .  

EXAMPLE: I f  r a d i o n u c l i d e s  A .  5 ,  and C a r e  p resen t  i n  c o n c e n t r a t i o n s  C,, C,, and C,. and if 
t h e  a p p l i c a b l e  MPC's a r e  MPC,, and MPC,, and MPC, r e s p e c t i v e l y ,  t hen  t h e  c o n c e n t r a t i o n s  s h a l l  
be l i m i t e d  so t h a t  t h e  f o l l o w i n g  r e l a t i o n s h i p  e x i s t s :  

(C,/MPC,) + (C,IMPC,) + fCc/MPCc) 
2. I f  e i t h e r  t h e  i d e n t i t y  o r  t h e  c o n c e n t r a t i o n  o f  any r a d i o n u c l i d e  i n  t h e  m i x t u r e  i s  n o t  

a .  For purposes o f  Table I ,  Col. 1 - 6x10- 
b. For purposes o f  Table I ,  Col. 2 - 4 ~ 1 0 - ~  
c .  For purposes o f  Table 11, Col . 1 2 ~ l O - ' ~  
d. For purposes o f  Table 11, Col . 2 - 3 ~ 1 0 ~ ~  
3. I f  any o f  t h e  c o n d i t i o n s  s p e c i f i e d  below a re  met, t h e  co r respond ing  va lues s p e c i f i e d  

a .  I f  t h e  i d e n t i t y  o f  each r a d i o n u c l i d e  i n  t h e  m i x t u r e  i s  known b u t  t h e  c o n c e n t r a t i o n  o f  one 

1 

known, t h e  l i m i t i n g  va lues f o r  purposes o f  Ap endix  B s h a l l  be: E 

below may be used i n  l i e u  o f  those s p e c i f i e d  i n  paragraph 2 above. 

o r  more o f  t h e  r a d i o n u c l i d e s  i n  t h e  m i x t u r e  i s  n o t  known. t h e  c o n c e n t r a t i o n  l i m i t  f o r  t h e  
m i x t u r e  i s  t h e  l i m i t  s p e c i f i e d  i n  Appendix "6 "  f o r  t h e  r a d i o n u c l i d e  i n  t h e  m i x t u r e  hav ing  t h e  
l owes t  c o n c e n t r a t i o n  l i m i t :  o r  

b. I f  t h e  i d e n t i t y  o f  each r a d i o n u c l i d e  i n  t h e  m i x t u r e  i s  n o t  known, b u t  i t  i s  known t h a t  
c e r t a i n  r a d i o n u c l i d e s  s p e c i f i e d  i n  Appendix " 5 "  a r e  n o t  p r e s e n t  i n  t h e  m i x t u r e ,  t h e  
c o n c e n t r a t i o n  l i m i t  f o r  t h e  m i x t u r e  i s  t h e  l owes t  c o n c e n t r a t i o n  l i m i t  s p e c i f i e d  i n  Appendix " B  
f o r  any r a d i o n u c l i d e  which i s  n o t  known t o  be absent f rom t h e  m i x t u r e :  o r  
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c. Element (a tomic number) and i s o t o p e  

I f  i t  i s  known t h a t  S r  90, I 125, I 126, 
I 129, I 131 (I 133, Table I 1  o n l y ) ,  
Pb 210, Po 210, A t  211, Ra 23, Ra 224, 
Ra 226, Ac 227, Ra 228, Th 230, P a  231, 
Th 232, Th -na t ,  Cm 248, C f  254, and 
Fm 256 a re  n o t  p resen t  . . . . . . . .  

I 129 ( I  131, I 133, Table I 1  o n l y ) ,  
Pb 210, Po 210, Ra 223, Ra 226, R a  228, 
P a  231, Th-nat ,  Cm 248, C f  254, and 
Fm 256 a re  n o t  p resen t  . . . . . . . .  

I f  i t  i s  known t h a t  S r  90, I 125,  I 126, 

Table I 

Co l .  1 C o l .  2 

(PT1pCi /m1) (pci / m l )  
A i r  Water 

........ ~ x I O - ~  

....... 6 ~ 1 0 . ~  

........ I Ac 227 a re  n o t  p resen t  . . . . . . . .  1 3x10-" 
I f  i t  i s  known t h a t  a l p h a - e m i t t e r s  and 

I f  i t  i s  known t h a t  S r  90, I 129 ( I  125. 
I 126, I 131, f a b l e  I 1  o n l y ) ,  Pb 210, 
R a  226, Ra 228. Cm 248, and C f  254 a r e  

If i t  i s  known t h a t  ( I  129, Table I 1  o n l y ) .  
Ra 226. and R a  228 a r e  n o t  p r e s e n t  . . 

S r  90, I 129, Pb 210. Ac 227. Ra 228, 
Pa 230. Pu 241, and Bk 249 a r e  n o t  
p resen t  . . . . . . . . . . . . . . . .  

n o t  p resen t  . . . . . . . . . . . . . .  

I f  i t  i s  known t h a t  a l p h a - e m i t t e r s  and 

- - I f  i t  i s  known t h a t  a l p h a - e m i t t e r s  and 
Pb 210. Ac 227, R a  228, and Pu 241 a re  
n o t  p resen t  . . . . . . . . . . . . . .  

........ zX10+ 

........ 3 ~ 1 0 ' ~  

3x10.' ....... 

3x10-" ........ 

Table I 1  

~~ 

I f  i t  i s  known t h a t  Ac 227. Th 230, Pa 231, 
Pu 238, Pu 239, Pu 240, Pu 242, Pu 244. 
Cm 248. C f  249 and C f  251 a r e  n o t  p resen t  

Col .  1 
A i  r 

(pCi  / m l  

3 ~ 1 0 - l ~  ........ 

........ 

....... 

........ 

........ 

1 x10-10 

l x l o - ' '  

1x10-12 

i X 1 0 - l 3  

Col .  2 
Water 

( W C i  / m l  

3 ~ 1 0 - ~  

2x10-6 

6x10.' 

1x10-7 

........ 

........ 

......... 

........ 
4. I f  a m i x t u r e  o f  r a d i o n u c l i d e s  c o n s i s t s  o f  uranium and i t s  daughters  i n  o r e  d u s t  p r i o r  t o  

chemical separa t i on  o f  t h e  uranium f r o m  t h e  ore,  t h e  values s p e c i f i e d  below may be used f o r  
uranium and i t s  daughters  th rough  radium-266, i n s t e a d  o f  those f rom paragraphs 1, 2, o r  3 
above. 

a .  For purposes o f  Table I, Col . 1 - lxlO-lo p C i / m l  gross a lpha a c t i v i t y ;  o r  5 ~ 1 0 . ' ~  p C i / m l  
n a t u r a l  uranium o r  75  micrograms p e r  cub ic  meter o f  a i r  n a t u r a l  uranium. 

b. For purposes o f  Table 11, C o l .  1 - 3x10" l2  p C i / m l  gross a lpha a c t i v i t y :  2 ~ 1 0 - l ~  p C i / m l  
n a t u r a l  uranium; o r  3 micrograms p e r  cub ic  meter o f  a i r  n a t u r a l  uranium. 

5. For purposes o f  t h i s  no te ,  a r a d i o n u c l i d e  may be considered a s  n o t  p r e s e n t  i n  a m i x t u r e  if 
( a )  t h e  r a t i o  o f  t h e  c o n c e n t r a t i o n  o f  t h a t  r a d i o n u c l i d e  i n  t h e  m i x t u r e  ( C A I  t o  t h e  
c o n c e n t r a t i o n  l i m i t  f o r  t h a t  r a d i o n u c l i d e  s p e c i f i e d  i n  Table I 1  o f  Appendix " 8 "  (MPC,) does n o t  
exceed 1/10, ( i . e .  C,/MPC, A 1/10} and ( b )  t h e  sum o f  such r a t i o s  f o r  a l l  t h e  r a d i o n u c l i d e s  
considered as n o t  p resen t  i n  t h e  m i x t u r e  does n o t  exceed 1 /4  i . e .  

(C,/MPC, + C,/MPC, . . . + - 1/41. 

T 
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Appendix H 

1. “Request to Amend Previous Approvals Granted Under 10CFR20.302(a) for 
Disposal of Contaminated Septic Waste and Cooling Tower Silt to Allow for 
Disposal of Contaminated Soil”, dated June 23rd, 1999, BVY 99-80 

“Supplement to Request to Amend Previous Approvals Granted Under 
10CFN0.30(a) to AlIow for Disposal ofContaminated Soil”, dated January 4*, 

2. 

BVY 00-02 

3. “Vermont Yankee Nuclear Power Station, Request to Amend Previous Approvals 
Granted under 10CFR20.302 a to AIlow for Disposal of Contaminated Soil (TAC 
No. MA5950), dated June 15 ,2000, NVY 00-58 L )  
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VERMONT YANKEE 
NUCLEAR POWER CORPOFMTKIN 
I 85  Old Ferry Road, Brattleboro, VJ' 05301 -7002 
(802) 257-5271 

United States Nuclear Regulatory Commission 
A1TN: Document Control Desk 
Washington, DC 20555 

June 23, 1999 
B W  99-80 

References: 
(a) Letter fiom €LW. Capstick, Vermont Yankee, to USMRC, "Request to 

Routinely Dispose of SlightIy Contaminated Waste in Accordance with 
iOCFR20.302(a)", BVY 89-59, June 28, 1989 
Letter &om M.B. Fairtile, USNRC, to L. A. Trembley, Vermont Yankee, 
"Approval Under 10CFR20.302(a) of Procedures for Disposal of Slightly 
Contaminated Septic Waste on Site at Vermont Yankee (TAC No. 

Letter from J.J. DufFy, Vermont Yankee, to USNRC, "Request to Amend 
Previous Approval Granted Under IOCFR20.302(a) for Disposal of 
Contaminated Septic Waste", BVY 95-97, dated August 30, I995 
Letter from S.A. Varga, USNRC, to D. A. Reid, Vermont Yankee, 
"ApprovaI Pursuant to lOCFR20.2002 for Onsite Disposal of Cooling 
Tower Silt - Vermont Yankee Nuclear Power Station (TAC No. 
M93420)", Nw 94-39, dated March 4, 1996 
Letter from P.D. Milano, USNRC, to D. A. Reid, Vermont Yankee, 
"Revised Safety Evaluation - Approval Pursuant to lOCFR20.2002 for 
Onsite Disposd of Cooling Tower Silt - Vermont Yankee Nuclear Power 
Station (TAC No. M9637I)", NVY 97-85, dated June 18,1997 

(b) 

73776)", NVY 89-189, dated August 30, 1989 
(c) 

(d). 

(e) 

Subject: Vermont Yankee Nuclear Power Station 
License No. DPR-28 (Docket No. 50-271) 
Request to Amend Previous Amrovals Granted Under 10 CFR 20.302fa) for 
Disoosai of Contaminated SeDtic Waste and cool in^ Tower Silt to  Allow for 
Disnosal of Contaminated Soil 

In accordance with lOCFR 20.2002 (previously 10CFR20.302(a)), Vermont Yankee submits this 
application to amend the previously granted approvals to dispose of slightly contaminated septic 
waste and cooling tower silt on-site, This application expands the allowable waste stream to 
include slightly contaminated soil generated as a residual by-product of on-site construction 
activities. 

This application specificatly requests approval to dispose of soil contaminated at minimal levels, 
which has been or might be generated through end of station operations at the Vermont Yankee 
Nuclear Power Plant. The proposed soil disposd method is the same as the septic .waste and 
coohg tower silt disposal methods requested in References (a) and (c), and approved in 
References (b) and (e). The disposal method utilizes on-site land spreading in the same 
designated areas used for septic waste and cooling tower silt. Disposal of this waste in the 
manner proposed, rather than holding it for future disposal at a lOCFR Part 61 licensed facility 
will save substrtntid costs and reserve valuable disposal site space for waste of higher 
radioactivity levels. 

1 Revision 29 Date 1/11/02 
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VERMONT YANKEE NUCLEAR P O W E R  CORPORATION 

I 

BVY 99-80 i Page 2 of2 

A radiological assessment and proposed operational controls for the inclusion of additional 
earthen material (soil) for on-site disposal with septic waste and cooling tower silt is provided in 
Attachment A. The assessment demonstrates that the dose impact expected from the existing 
accumulation of approximately 25.5 cubic meters of so& in total with dI past waste spreading 
operations, will not approach the dose limits already imposed for septic and cooling tower silt 
disposal. In addition to the existing accumulated soil, VY also requests that any future low leveI 
contaminated soil that might be generated as a by-product of plant construction and maintenance 
activities be dowed to be disposed of in the same manner providcd the approved acceptance 
dose criteria are met. AN soil d y s e s  will be to environmental lower limits of detection. The 
results of dl disposal operations will also be reported in the Annual Radioactive Efnuent Release 
Report. The combined radiological impact for all on-site disposd opedons  wiIl continue to be 
limited to a total body or organ dose of a maximaIly exposed member ofthe public of less than 
one mredyear during the period of active'fremont Yankee control of the site, or less thaa five 
mredyear to an inadvertent intruder after termination of active site control. 

The Vermont Yankee Off-Site Dose Calculation Manual (ODCM) contains ampy of the original 
assessment and NRC approval €or septic waste disposal (Refereucac a and b) and the previous 
amendment for cooIing tower silt Peferences c and e). Upon receipt of your approval, the 
information contained in Attachment 1 as well as the basis for approval will be incorporated into 
.the ODCM. 

We trust that the information contained in the submittd is sufficient. However, should you have 
any questions or requir:: M e r  information concerning this matter, piease contact Mr. Jim 
DeVincentis at 802-258-4236. 

Sincerely, 

mmom YANKEE: NUCLEAR POWER CORYOIWTION 

Attachment 
cc: USNRC Region I Administrator 

USNRC Resident Inspector - VYNPS 
USNRC Project Manager - VYNPS 
VT Department of Public Service 

Licensing M-er 

Revision 29 Date 1/11/02 I 
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SUMMARY OF VERMONT YANKEE COMMZTMENTS 

BVYNO.: 99-80 

The following table identifies commitments made in this document by Vermont Yankee. 
Any other actions discussed in the submittal represent intended or pIanned actions by 
Vermont Yankee. They are described to the NRC for the NRC’s information and are not 
regulatory commitments. Please notify the Licensing Manager of any questions regarding 
this document or any associated commitments. 

COMMITMENT I COMMITTED DATE 
I OR “OUTAGE” 
h 

I 

VYAPF 0058.04 (Sample) 
AP 0058 Original 
Page 1 of 1 
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Attachment 1 

Vermont Yankee Nuclear Power Station 

Assessment of On-site Disposal of Contaminated Soil by Land Spreading 
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1.0 INTRODUCTION 

1.1 Background 

In 1989, Vermont Yankee Nuclear Power Corporation requested approval from the NRC 
to routinely dispose of slightly contaminated septic waste in designated on-site areas in 
accordance with lOCFR20.302(a). Approval fiom the NRC was granted on August 30, 
1989 and the information was permanently incorporated into the Offsite Dose Calculation 
Manual (ODCM) as Appendix B. 

In 1995, Vermont Yankee Nuclear Power Corporation requested that the previous 
authorization for on-site disposal of very low-level radioactive material in septic waste be 
amended to permit the on-site disposal of slightly con-ted cooling tower silt 
material. Approval fiom the NRC was granted on June 18,1997 and the information was 
permanently incorporated into the ODCM as Appendix IF. 

In 1994, approximately 25.5 rn3 of excess soil was generated during on-site construction 
activities. SampIing of the soil revealed low levels of radioactivity that were similar in 
radionuclides and activity to the septic waste and cooling tower silts previously 
encountered. An evaluation determined that the soil could be managed in similar fashion as the septic waste and cooIing tower silts; however, prior approval fioom the NRC would 
be required under 10 CFR 20.2002 (formerly 20.302(a)). 

1.2 Objective 

The objective of this assessment is to present the data and radiological evaluation to 
demonstrate that the proposed disposition of the soil will meet the existing boundary 
conditions as approved by the NRC for septic waste and cooling tower silt. The 
boundary conditions established for disposal of the septic waste and cooling tower silts 
on the designated plots are: 

The dose to the whole body or any organ of a hypothetical maximally exposed individual 

Doses to the whole body and any organ dose of an inadvertent intruder fiom the probable 

Disposal operations must be at one of the approved on-site locations. 

must be less than 1.0 m e d y r .  

pathways of exposure are less than 5 mredyr.  

I Revision 29 Date 1/11/02 
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2.0 WASTE DESCRIPTION 

The soil that is the subject of this evaluation was derived from excavations resulting fiom 
activities associated with a new security fence along the laut’s Protected Area boundary, 

containing light to dark brown poorly sorted soils with some small stones, and includes 
small incidental pieces of asphalt. The soil was removed from its original location by 
shovel, backhoe and fiont-end loader, and placed into dump trucks for transport to the 
location between the cooling towers where it was deposited on the ground surface and 
covered to prevent erosion. This location was selected because it was away fiom areas 
routinely occupied by pIant staff, and could easily be controlled. The most probable 
source of the low levels of radioactive contamination is the presence of below detectable 
removable contamination redistributed by foot traffic from inside the plant to walkways 
and parking areas. Subsequent surface ruxioff carries the contamination to nearby 
exposed soil near the Protected Area boundary where it had accumulated over time to low 
level detectable concentrations. 

The volume of soil generated was approximately 25.5 m P , and is typical of fill material 

Rev i s lo l l20  Date 1/11/02 

In April 1995, a total of 20 composite soil samples were collected to characterize the 
volume. Composites were obtained by collecting a grab sample fiom one side, the top 
and the opposite side at equal distances along the length of the pile, then combining the 
thee into one sample. Soil samples were sent to the Yankee Atomic Environmental 
Laboratory for analysis and counted to environmental lower limits of detection required 
of environmental media. ResuIts of the andyses are presented in Table 1. AualyticaI 
results are provided for when the samples were collected and decay corrected to the 
present. The results identified both Cs-137 and Co-60 in most of the composite sampIes, 
which verified that plant-related radioactivity was present in the soil. 

For the purpose of estimating the total activity in the soil pile, the actual analytical result 
was used for those samples that were less than the MDC to calculate the average 
radioactivity concentration. 

The mass of soiI (dry) was estimated by multiplying the totaI in-situ volume (25.5 m3) by 
its wet density, 1.47E+03 kg/m3, and then dividing by the wetdry ratio of I .12, thus 
yielding a mass of 3.35E+04 kg (dry). The mass of the soil was then multiplied by the 
average Co-60 and Cs-I37 concentrations measured in the soil to obtain the total activity 
of each radionuclide in the 25.5 m3. Table 2 presents the estimated total radioactivity in 
the 25.5 m3 of soil at the time of sample collection and analysis, and decay corrected to 
the present. 

H- 9 
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3.0 SOIL DISPOSAI, AND ADMINISTRATTVE PROCEDURE 
REQuxxIlEbD3NTS 

The method of soil disposal will use the technique of land spreading in a manner 
consistent with the current commitments for the on-site disposal of septic waste and 
cooliig tower silts as approved by the NRC, The accumulation of radioactivity on the 
disposal plot for this soil spreading operation will be treated as if cooling tower silt or 
septic waste was being disposed of since the characteristics of all these residual solids are 
similar (earthen-type matter), The south field (approximately 1.9 acres in size) designated 
and approved for septic waste and cooling tower silts disposal has been used for all past 
disposal operations, and will be used for the placement of this soil. Determination of the 
radiological dose impact has been made based on the same models and pathway 
assumptions used in the previous submittals. 

H-10 

Dry soil material will be dispersed using typical agricultural dry bulk surface spreading 
practices in approved disposd areas on-site. Incidental pieces of asphalt and stones that 
were picked up with the soil from area where paving ran along the fence h e  will be 
screened out before the soil is spread and disposed of as radioactive material at an off-site 
licensed facility if detectable radioactivity is found. 

Records of the disposal that will be maintained include the following: 

(a) The radionuclide concentrations detected in the soil (measured to 

(b) The total volume of soil disposed of. 
(c) The total radioactivity in the disposal operation as well as the total 

(d) The plot on which the soil was applied. 
(e) Dose calculations or maximum allowable accumulated activity determinations 

required to demonsbate that the dose limits imposed on the land spreading 
operations have riot been exceeded. 

environmental lower limits of detection). 

accumulated on each disposal plot at the time of spreading. 

To ensure that the addition of the soil containing the radioactivity will not exceed the 
boundary conditions, the total radioactivity and dose calcdation will include all past 
disposals of septic waste and c o o h g  tower silt containing low-level radioactive material 
on the designated disposal plots. In addition, concentration limits applied to the disposal 
of earthen type materials (dry soil) restrict the placement of small volumes of materials 
that have relatively high radioactivity concentrations. 

Any farmer leasing land used for the disposal of soil will be notified of the applicable 
restrictions placed on the site due to the spreading of low level contaminated material. 
These restrictions are the same as detailed for the previously approved septic waste 
spreading application. 
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4.0 EVALUATION OF ENVIRONMENTAL IMPACTS 

4.1 Site Characteristics 

The designated disposal site is located on the Vermont Yankee Nuclear Power Plant site 
and is within the site boundary security fence. The south field consists of approximately 
1.9 acres and is centered approximately 1500 feet south of the Reactor Building. This 
parcel of land has been previously approved by the NRC for the land disposal of septic 
waste and cooling tower silt. 

4.2 Radiological Impact 

The amount of radioactivity added to the south field soil is procedurally controlled to 
emure that doses are maintained witbin the prior approved limits of the boundary 
conditions. 

To assess the dose received (after spreading the soil) by the maximally exposed 
individual during the period of plant controls over the property, and to an inadvertent 
intruder after plants controls of access ends, the same pathway modeling, assumptions 
ind dose calculation methods as approved for septic and cooling tower silt disposal were 
used. These dose modeIs implement the methods and dose conversion factors as 
provided in Regulatory Guide 1.1 09. 

The following six potential pathways were identified and included in the andysis: 

(a) Standing on contaminated &ound. 
(b) Inhalation of resuspended radioactivity. 
(c) Ingestion of leafy vegetables. 
(d) Ingestion of stored vegetables. 
(e) Ingestion of meat. 
(0 Ingestion of cow’s milk. 

Both the maximum individual and inadvertent intruder are assumed to be exposed to 
these pathways; the difference between them is due to the occupancy time: The basic 
assumptions used in the radiological analyses include: 

(a) Exposure to ground contamination and re-suspended radioactivity is for a 
period of 104 hours per year during the Vermont Yankee active control of 
the disposal sites and continuous thereafter. The 104-hour interval is 
representative of a farmer’s h e  spent on a plot of land (4 hours per week 
for 6 months). 

I Revision 29 Date 1/11/02 
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(b) For the purpose of projecting and’illusmting the magnitude of dose 
impacts over the remaining life of the plant, it is assumed that the 
concentration levels of activity as of April 1,1999 remain constant. Table 
1 indicates the measured radioactivity leveIs for CO-60 and Cs-137 first 
noted in the soil, and decay corrected to April 1,1999. 

Revision29 Date 1/11/02 

(b) For the analysis of the radiological impact during the Vermont Yankee 
active control of the disposal sites until 20 13, no plowing is assumed to 
take place and all dispersed radioactive material remains on the surface 
forming a source of unshielded direct radiation. 

(c) The crop exposure time was changed fiom 21 60 hours to 0 hours to reflect 
the condition that no radioactive material is dispersed directly on crops for 
human or animal consumption. Crop contamination is only through root 
uptake. 

(d) The deposition on crops of re-suspended radioactivity is insignificant. 

(e) The pathway data and usage factors used in the analysis are the same as 
those used in the Vermont Yankee’s ODCM assessment of off-site 
radiological impact fiom routine releases, with the following exceptions. 
The fraction of stored vegetables grown on the contaminated land was 
conservatively increased fiom 0.76 to 1.0 (at present no vegetable crops 
for human consumption are grown on any of the approved disposal plots). 
Also, the soil exposwe time to account €or buildup was changed from the 
standard 15 years to 1 year. 

(f) It is conservatively .assumed that Vermont Yankee rdiquishes control of 
the disposal sites after the operating license expires in 2012 (i.e., the 
source term accumulated on a singIe disposal plot applies also for the 
inadvertent intruder). 

(g) For the analysis of the impact after Vermont Yankee control of the site is 
relinquished, the radioactive material is plowed under and forms a uniform 
mix with the top six inches of the soil; but nonetheless, undergoes re- 
suspension in the air at the same rate as the unpIowed surface 
contamination. However, for direct ground plane exposure the self- 
shielding due to the six-inch plow layer reduces the surface dose rate by 
about a factor of four. 

B-12 
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As shown in the previous submittals, in which the concentrations of Co-60 and Cs-137 in 
septic waste exceed those identified in the soil, the liquid pathway was found to be an 
insignificant contributor to the dose. Therefore, the liquid pathway is not considered in 
this analysis. 

The dose models and methods used to generate deposition values and accumulated 
activity over the operating life of the plant are documented the ODCM. Table 3 presents 
the radioactivity that currently exists on the south field after the Iast spreading event 
which occurred on September 28,1998 (total elapsed time fiorn September 28,1998 to 
April 1 , 1999 is 184 days). In addition, the total activity on the south field is presented 
assuming the addition of the 25.5 m3 of soil subject of this evaluation. 

The total activiw that would be present ofi south field at license termination (Le., total 
elapsed time of 14 years post April 1,1999, or 2013), assuming no future additions of 
material containing radioactivity after disposal of the proposed soil volume was also 
evaluated and is presented in Table 4. 

In order to demonstrate compliance with the boundary conditions, the critical organ and 
whole body dose from all pathways to a maximally exposed individual during Vermont 
Yankee control, and to the inadvertent intruder were calculated. The dose calculations 
were performed using the dose conversion factors presented in TabIe 5 and 6 beIow 
which were obtained fiom the ODCM. The contribution to dose fiom Co-60 and Cs-137 
to the whole body and organ at the present and at license expiration is presented in Table 
7. The present and future total dose impact fiom the south field with and without 
spreading of the soil is presented in TabIe 8. 

These resdts demonstrate that disposal of the approximately 25.5 m3 of accumulated soil 
will be well within the accepted dose limit criteria of 1 mremfyr to any organ or whole 
body during the control period, and 5 mredyr to an inadvertent intruder after control of 
the site is assumed to be relinquished. This analysis shows that significant dase margin 
still exists on the approved disposal plots to accommodate potential future spreading 
operations. 

5.0 RADIOLOGICAL PROTECTION 

The disposal operation of soil piles will follow the applicable Vermont Yankee 
procedures to maintain doses as low as reasonably achievable and within the specific 
dose criteria as previously approved for septic waste and coohg tower silt disposal. 

I Revision 29 Date 1/11/02 H-13 
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6.0 CONCLUSIONS 

Soil generated from on-site construction activities reflects an earthen type material 
similar in characteristics to septic waste residual soIids and cooling tower silt with respect 
to the radiological pathway behavior and modeling. Based on the similarity in 
characteristics between the proposed soil volume and waste streams that have already 
been approved for disposal, and the evaluation of the incrementaI dose impact, it is 
concluded that disposal of the approximately 25.5 m3 of existing soil through on-site land 
spreading wiIl meet the boundary conditions specified in the ODCM. That is, with 
respect to the addition of the approximately 25.5 m3 soil pile to the existing radioactivity 
already spread on the south field: 

1. Total doses to the whole body and critical organ to the hmothetically maximally 
exposed individual were estimated & 3.00E-02 mredyr and 1.04E-01, respectively, 
which are Iess than the prescribed 1.0 mredyr. 

2. Total doses to the whole body and critical organ of an inadvertent intruder fiom the 
probable pathways of exposure were estimated as 1.13E-01 mredyr and 2.21E-01 
mredyr, respectively, which are less than 5 mredyr. 

3. The disposal is assumed to take place on the south field that is the same site approved 
for disposal of septic waste and cooling tower silts. 

If the soil were spread on an approved plot which had not yet been used for disposal, the 
dose impact from the approximately 25.5 m3 of soil alone would at present be 4.17E-03 
mredyr whole body and a maximum organ dose of 1.46E-02 mredyr. In addition, for 
the inadvertent intruder, the whole body dose would be 1.60E-02 mrerdyr, and a 
maximum organ dose of 3.1 IE-02 mredyr.  Each of these doses also meet the boundary 
conditions specified in the ODCM. 

7.0 REFERENCES 

(1) Vermont Yankee ODCM, Rev 23, Appendix B, “Approval of Criteria for Disposal of 
Slightly Contaminated Septic Waste On-Site at Vermont Yankee”. 

(2) Vermont Yankee ODCM, Rev 23, Appendix F, “Approval Pursuant to 
1 OCFR20.2002 for On-Site Disposal of Cooling Tower Silt”. 

(3) USNRC Regulatory Guide I .109, Rev 1 , “Calculation of Annual Doses to Man from 
Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance With 
1 OCFR Part 40, Appendix I”, dated October 1997. 

Revision 29 Date 1/11/02 I 1  H-14  
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Radionuclide 
CS-137 
CO-60 

Table 1 
Radioanalytical Results of Composite Soil Samples 

Muximum Vdue 81 0 739 143 84 
Minimum Value I07 98 5 3 

Standard Deviation 191 1 74 37 22 

* Average wet to dry sample weight ratio equal to 1.12. Average wet density equal to 1.47 g d c c .  
** The apparent response of the gamma isotopic analysis which was lcss than Minimum Detectable Concentration. 

of Soil Mass 6 Ci/kg-dry) ( m  
(m3) (kg-dry) - April, 1995 April, 1999 ApriI,l995 April, 1999 

25.5 3.35Ei-04 
25.5 3.35E-i-04 328 299 11.0 10.0 

85 50 2.8 1,.7 

- 
Table 2 

Estimated Total Radioactivity in Soil Volume 

I I Volume I t Average Concentration I Total Activity 

~ 

Revision29 Date 1/11/02 
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Total activity after 
Iast spreading event 

Total activity decay 
corrected to April 1, 

Radionuclide (@/acre) ,1999 (pCi/acre) 
Mn-54 0,17 0.1 1 
Co-60 5.93 5.5s 
Zn-65 0.074 0.044 
CS-137 32.27 3 1.90 

- 
BVY 99-80 / Attachment 1 / Page 11 

Total activity after 
proposed soil 

disposal OrWacre) 
0.1 1 
6.44 
0,044 
37.16 

Radionuclide 

Co-60 
211-65 
CS-137 

Mn-54 

Table 4 
Total Projected Radioactivity on South Field Remaining at License Expiration 

Total Activity as of 
License Expiration 

(pCVacre) - 
8.9E-07 
0.89 

7.6E-09 
26.33 

Critical Organ 
Dose Factor 

Table 5 

Whole Body 
Dose Factor 

Radionuclide 
Mrl-54 
CO-60 
Zn-65 

(mtemlyr per pCi/acre) (mrernlyr per pCi/acre) IndividuaVOrgan 
AdddGI-LLI 3.75E-04 I .93E-04 
TeenLung 7.17E-04 5,3 1E-04 

1 A4E-02 1 .a3~-02 Child/Liva 

Revision 29 Date 1/11/02 I 1  H-16 
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Radionuclide IndividuaYOrgan 
Mn-54 Teen/Lung 
CO-60 Teen/Lung 
Zn-65 ChildCLiver 
CS-137 ChildiBone 

B W  99-80 / Attachment 1 /Page 12 

CriticaI Organ Whole Body 
Dose Factor Dose Factor 

(mremlyr per @Xiacre) (rnnmlyr per pcdacre) 

1.02E-02 3.12E-03 
3.19E-02 9.09E-03 
1 .WE-02 1.258-02 
6.98E-03 3.8 5E-03 

Present Dose Impact' 
(Maximally exposed 

Case individual) 
Dose Individual/ 

(mrem/yr) Organ 

Cobalt-60 4.75E-04 Whole body 
6.42E-04 Max. Organ 

Cesium-137 3.69E-03 Whole body 
1.40E-02 Max. Organ 

Table 7 
Dose Contribution from Co-60 and (3-137 in 25.5 m3 Soil Volume after Land 

Spreading 

Future Dose Impacv 
(Inadvertent Intruder) 

Dose Individual/ 
(mredyr) Organ 

1.29E-03 Whole body 
4.51E-03 Max. Organ 

1.47~-02 Whole body 
2.66E-02 Max. Organ 

Based on inventory of Co-60 of 0.895 pCi/acre and Cs-137 of 5.26 pCllacre in Apnl 1, 

Based on inventory of CO-60 of 0.14 1 pCi/acre and Cs- 137 of 3.82 pcilacre in April 1, 
1999. 

2013. 

1 Revision 29 Date 1/11/02 
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Case 

Case One 
South Field as it currently 

Case Two 
South Field if disposal of 
soil volume is approved 
Increase in dose impact 
fiom disposal of soil 

exists 

Table S, 
Present and Future Dose'Jrnpact Due to the Soil Spreading for Two Cases 

Present Dose Impact 
(Maximally exposed 
individual) . 

Dose Individual/ 
(mremEyr) Organ 

2.58E-02 Whole body 
8.9%-02 MS. brgm 

3.00E-02 Whole body 
1.04E-02' Max. Organ 
4.17E-03 Whole body 
1.46E-02 Max. Organ 

Dose 
(mredyr) 

9.7OE-02 
1.89E-01 

1.13E-01 
2.2 1 E-0 1 
1.60E-02 
3.1 IE-02 

Individual/ 
Organ 

Whole body 
Max. Organ 

Whole body 
ChiWBone 
Whole body 
Max. Organ 

Revision 29 Date 1/11/02 l l  I ' k-18 



VERMONT 
NUCLEAR 
185 Old Ferry Road, Brattleboro, V T  05301-7002 
(802) 257-5271 

I 
/ 

YANKEE . 
POWER CORPOFWTION 

United States Nuclear Regulatory Commission 
ATM: Document Control Desk 
Washington, DC 20555 

January 4,2000 
B W  00-02 

References: (a) Letter, VYNPC to USNRC, "Request to Amend Previous Approvals Granted 
Under 10 CFR 29.302(a) for Disposal of Contaminated Septic Waste and Cooling 
Tower Silt to Allow for Disposal of Contaminated Soil," BVY 99-80, 
dated June 23,2999 

Subject: Vermont Yankee Nuclear Power Station ' 
License No. DPR-28 Docket No. 50-271) 
Supplement to Request to Amend Previous Approvals Granted 
Under 10 CFFt 203021a) to Allow for Disposal of Contaminated Soil 

Reference (a) provided Vermont Yankee's application to amend the previously granted approvals to 
dispose of slightly contaminated septic waste and cooling tower silt on-site to include slightly 
cbntaminated soil generated as a residua1 by-product of on-site construction activities. The request 
was to allow the disposal of approximately 25.5 cubic meters of waste that has been accumuIated to 
date and to allow for disposal of future waste from construction related activities. 

Based on discussions with USNRC staff, additional information reIated to the estimated volume and 
dose consequences of the proposed future material was needed to complete your review. 
Attachment 1 has been revised accordingly to include the .infomation requested. Attachment 1 
supercedes the evaluation previously submitted. 

We trust that the information will allow you to compIete your review of our submittal. However, 
should you have any questions or require further information concerning this matter, please contact 
Mr. Jim DeVincentis at 802-258-4236. 

. 

? 

Sincerely, 

Vermont Yankee Nuclear Power Corporation 

1 Gautam Sen 1 Gautam Sen 
Licensing Manager 

Attachment 
cc: USNRC Region I Administrator 

USNRC Resident Inspector - VYNPS 
USNRC Project Manager - VYNPS 
VT Deparbnent of Public Service 

I I  
. H-19 
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SUMMARY OF VERMONT YANKEE COMilMTMENTS 

COMMITMENT COMMLTIXD DATE 
0R"OUTAGE'' . 

None NIA 

11 

BVY NO.: 00-02 

The foUowing tabIe identifies commitments made in this document by Vermont Yankee. Any 
other actions discussed in the submittal represent intended or planned actions by Vermont 
Yankee. They are described to the NRC for the NRC's information and are not regulatory 
commitments. Please notify the Licensing Manager of any questions regarding this document 
or any associated commitments, 

l l  Revision 29 Date 1/11/02 H-20 
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1.0. INTRODUCTION . 

1.1 Background 

In 1989, Vermont Yankee Nuclear Power Corporation requested approval from the NRC to 
routinely dispose of slightly contaminated septic waste in designated on-site areas in 
accordance with lOCFR20.302(a). Approval fiom the NRC was granted on August 30,1989 
and the information was permanently incorporated into the Offsite Dose Cdcdation Manual 
(ODCM) as Appendix E. 

In 1995, Vermont Yankee Nuclear Power Corporation requested that the previous 
authorization for on-site disposal of very low-level radioactive material in septic waste be 
amended to permit the on-site disposal of slightly contaminated coohg tower silt material. 
Approvd fiom the NRC was granted ori June 18,1997 and the information was permanently 
incorporated into the ODCM as Appendix F. 

In 1994, approximately 25.5 m3 of excess soil was generated during on-site construction 
activities. Subsequent sampling and analysis of the soil revealed low levels of radioactivity 
that were similar in radionuclides and activity to the septic waste and cooling tower silts 
pfeviously encountered. An evaluation determined that the soil could be managed in similar 
fashion as the septic waste and cooling tower silts; however, prior approval from the NRC 
would be required under 10 CFR 20.2002 (formerly 20.302(a)). - .  

1.2 Objective 

The purpose of this assessment is to present the data and radiological evaluation to 
demonstrate that the proposed disposition of the soil (Le., on-site disposal via land spreading 
on designated fields) will meet the existing boundary dose conditions as approved by the 
NRC for septic waste and cooling tower silt. The boundary conditions established for 
disposal of the septic waste and cooling tower silt on designated plots are: 

-’ 

I. The dose to the whole body or any organ of a hypothetical maximally exposed individual 
must be less than 1 .O mredyr. 

2. Doses to the whole body and any organ of an inadvertent intruder &om the probable 
pathways of exposure are less than 5 rnredyr. 

3. Disposal operations must be at one of the approved on-site locations. 

Revision 29 Date 1/11/02 I H-24 
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2.0 WASTE DESCRIPTION 

The existing accumulation of contaminated soil was derived fkom excavation activities 
associated with the construction of a new security fence along the plant’s Protected Area 
boundary. The volume of soil generated was approximately 25.5 m3, and is typical of fill 
material containing light to dark brown poorly sorted soils with some small stones, and 
includes small incidental pieces of asphalt. The soil was removed from its original location 
by shovel, backhoe and fiont-end loader, and placed into dump trucks for transport to a 
location between the cooling towers where it was deposited on the ground surface and 
covered to prevent erosion. This location was selected because it was away fiom areas 
routinely occupied by plant sW, and could easily be controlled. The most probable source of 
the low levels of radioactive contamination is the presence of below detectable removable 
contamination redistributed by foot tr&c fiom inside the plant to walkways and parking 
areas. Subsequent Surface runoff carries the contamination to nearby exposed soil near the 
Protected Area boundary where it had accumulated aver time to low level detectable 
cdncentrations. 

In April 1995, a total of 20 composite soil samples were collected to characterize the 
accumulated volume. Composites were obtained by taking a grab sample from opposite 
sides of the pile and the top at equal distances along its length. These three grab samples 
were then combined into one composite sample. Soil samples were sent to the Yankee 
Atomic Environmental Laboratory for analysis and counted to environmental Iower Emits of 
detection required of environmental media Results of the analyses are presented in Table 1. 
For estimating the total activity in the soil pile, the actual analytical resdt was used for those 
samples that were Iess than the MDC to calculate the average radioactivity concentration. 
Analytical results are provided for both the times when the samples were collected as well as 
decay corrected to the present (7/15/99). The resdts identified both Cs-137 and CO-60 in 
most of the composite samples, which verified that plant-related radioactivity, was present in 
the soil. 

The mass of accumulated soil (dry) was estimated by multiplying the total in-situ volume 
(25.5 m3) by it’s wet density, 1.47E-tO3 kg/m3, and then dividing by the wet:* ratio of 1.12, 
thus yielding a mass of 3.35E+04 kg (dry). The mass of the soil wits then multiplied by the 
average measured CO-BO and Cs-137 concentrations to obtain the total activity of each 
radionuclide in the 25.5 m3. Table 2 presents the estimated total radioactivity in the 25.5 rn3 
volume at the time of sample collection and analysis, and decay corrected to the date of the 
most recent disposal (septic waste) spreading operation @e., July 15,1999). 
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evaluating the radiological impact of potential future soil disposals, it is assumed that an 
additional 28.3 m3 per year of sand / soil is contaminated at the same concentration levels as 
originally observed (April 1995) in the currently collected 25.5~11~ of soiI. It is also assumed 
that this materid is placed on the same approved disposd fieId used for all past septic and 
cooling tower silt disposal operations. Table 3 shows the estimated amount of radioactivity 
associated with the annual disposal of the 28.3m3 of soil. It is assumed that this material is 
disposed of each year for the next 14 years (until the end of pIant operating license in 20 13) 
on the same field (South Disposal Plot) dong with the continued application of septic waste 
and cooling tower silt. 

Table 4 shows a record of the a c i d  amount of septidsilt. materid that has been spread on. 
south field for the past 10 years. A review of the actual waste disposal operations show that 
the annuaI average radioactivity content placed on the 1.9 &re South field horn septic and 
silt disposds are as follows: 

Mu-54 0.147 uCi/year 
CO-60 2.58 uCi/year 
Zn-65 0.269 uCi/year 
CS-134 0.010 uCiiyear 
CS-137 6.21 uciyear 

The maximum radioactivity inventory resulting fiom the accumulated buildup of past and 
projected future disposal operations (i.e., septic waste, cooling tower silt;plus the existing 
25:5m3 of accumulated soil along with a projected annual addition of 28.3m' of soil each 
year until the termination of the operating license) is shown on Table 5. 

3.0 SOIL DISPOSAL AND ADMlTyISTRATIvE PROCEDURE REQUIREMENTS 

The method of soil disposd will use the technique of land spreading in a manner consistent ** 

with the current commiments for the on-site disposal of septic waste and cooling tower silts 
as approved by the NRC.  The accumulation of radioactivity on the disposal plot for this soil 
spreading operation will be treated as if cooling tower silt or septic waste was being disposed 
of since the characteristicsnf all these residual solids are similar (earthen-type matter). .The 
south field (approximateIy 1.9 acres in size) has been designated and approved for septic 
waste and cooling tower silt disposal and has been used for all past disposal operations, and 
is expected to be used for the placement of soil. Determination of the radiological dose 
impact has been made based on the same models and pathway assumptions used in the 
previous submittals. 

Dry soiI material will be dispersed using typical agricultural dry bulk surface spreading 
practices in approved disposal areas on-site. Incidental pieces of asphalt and stones that 
picked up with the soil will be screened out before the soil is spread and disposed of as 
radioactive material at an off-site licensed facility if detectable radioactivity is found. 

are 

H-26 Revision 29 Date 1/11/02 
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Records of the disposal that will be maintained include the following: .- 

(a) The radionuclide concentrations detected in the soil (measured to environmentd 

(b) The total voIume of soil disposed of. 
(c) The total radioactivity in the disposal operation as well as the total accumulated 

(d) The plot on which the soil was applied. 
(e) Dose calculations or npxhum allowable accumulated activity determinations 

required to demonstrate that the dose limits imposed on the land spreading 

lower limits of detection). 

OR each disposal plot at the time of spreading. 

operations have not been exceeded. . .  

To ensure that the addition of soil containiug low levels of adioactivity will not exceed the 
boundary dose limits, each new spreading operation will require an estimate of totat 
radioactivity that includes all past disposds of septic waste, cooling tower silt and soil 
material on the designated disposal plots. This will be compared with the boundary dose 
limits or equivalent radioactivity limits on a per acre basis, In. addition, concentration limits 
applied to the disposal of earthen type materials (dry soil) restrict the placement of small 
volumes of materials that have AativeIy high radioactiviv concentrations. 

Any farmer leasing land used for the disposd of soil (or other approved waste) will be 
notified of the applicable resbictions placed on the site due to the spreading of low level 
contaminated material. These restrictions are the same as detailed for the previously 
approved septic waste spreading application. 

4.0 EVALUATION OF ENVIRONMENTAL EMPACTS 

4.1 Site Characteristics 

All designated disposal sites are located OR the Vermont Yankee NucIear Power Plant site 
and are within the site boundary security fence. The south field consists of approximately 
1.9 acres and is centered approximateIy 1500 feet south of the Reactor Building. This parcel 
of land has been previously approved by the NRC for the land disposal of septic waste and 
cooling tower silt, and is the only portion of the approved disposal areas which has been 
utilized to-date for the spreading of contaminated material. For estimating the rnaxhw 
future radiological impact, it is assumed in the analysis that all future disposal operations Will 
continue to use the South field as the disposal plot. 

Revision 2 Date 1/11/02 I H-27 
I I 
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~ 

4.2 Radiological Impact _. 

The amount of radioactivity added to the south field is procedurally controlled to ensure that 
doses are maintained within the prior approved limits of the boundary conditions. 

Revi\ion= Date 1/11/02 

To assess the dose received by the maximaIIy exposed individuaI during the period of plant 
controls over the property, and to an inadvertent intruder after it is assumed plat  access 
controIs end, the same pathway modeling, assumptions and dose calculation methods as 
approved for septic and cooling tower silt disposd were used. These dose models implement 
the methods and dose conversion factors as provided in Regulatory Guide 1.109, Revision 1 
(1 977). 

The following six potential pathways were identified and &cIuded in the analysis,: 

(a) Standing on contaminated ground. 
. (b) Inhalation of resuspended radioactivity. 

(c) Ingestion of Ieafl vegetables. 
(d) Ingestion of stored vegetables. 
(e) Ingestion of meat. 

.+ (f) Ingestion of cow’s milk. 

As shown in the previous application for septic waste disposd, the liquid pathway was found 
to be an insignificant contributor to the dose for the radionuclides idenaed fixed in the soil 
type matrixes associated these waste forms. Therefore, the liquid pathway is not considered 
in this analysis. 

Both the maximum individual and inadvertent intruder are assumed to be exposed to these 
pathways, the difference between them being due to the occupancy time. The basic 
assumptions used in the radiologicd analyses include: 

(a) Exposure to ground contamination and re-suspended radioactivity is for a 
period of 104 hours per year during the Vermont Yankee active control of the 
disposal sites and continuous thereafter. The 104-hour interval is 
representative of a farmer’s time spent on a plot of land (4 hours per week for 
6 months). 

H-28  
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occurs at the saqe time (2013) for both the Conk01 Periodand Intruder 
scenarios. 

For the analysis of the radiologicd impact during the Vermont Yankee active 
control of the disposal sites until 2013, no plowing is assumed to take place 
and aI1 dispersed radioactive material remains on the surface forming a source 
of unshielded direct radiation. 

(c) 

(d) The crop exposure &ne was changed from 2160 hours to 0 hours to reflect the 
condition that no radioactive material is dispersed directly on crops for human 
or animal consumption. Crop contamination is only through root uptake. I 

(e) The deposition on crops ofxe-suspended radioactivity is insignificant. 

(f) Most of the pathway data and usage factors used in the analysis are the same 
as those used in the Vermont Yankee's ODCM assessment of off-site 
radiological impact fiom routine releases. The hction of stored vegetables 
grown on the contaminated land was conservatively increased fiom 0.76 to 
1 .O (at present no vegetable crops for human consumption are grown on any 
of the approved disposal plots). For each year's spreading operations, the soil 
exposure time to account for buildup was changed from the standard 15 years 
to 1 year. . .  - . 

(g) It is conservatively assumed that Vermont Yankee relinquishes control of the 
disposal sites after the operating license expires in 2013 (Le., the source term 
accumuIs?ted on a single disposal plot applies also for the inadvertent 
intruder). 

(h) For the analysis of the impact d e r  Vermont Yankee control of the site is 
relinquished, the radioactive material is plowed under and forms a uniform 
mix with the top six inches of the soil; but nonetheless, undergoes re- 
suspension in the air at the same rate as the unplowed surface contamination. 
However, for direct ground plane exposure the self-shielding due to the six- 
inch pIow layer reduces the surface dose rate by about a factor of four. . 

* 

The dose models and methods used to generate deposition values and accumulated activiw 
over the operating life of the plant are documented in the Vermont Yankee ODCM. The total 
activity that would be present on south field at the end of the operating period (Le., total 
elapsed time of 14 years post July 1 5,1999, or 20 13) from the buildup of all waste streams 
@e., septic, cooling tower silt and soil) is presented in Table 5. 

I Revision 29 Date 1/11/02 
H-29 



B W  00-02 I Attachment 1 I Page 9 of I7 

In order to evaluate the dose iqpact associated with the different disposal streams, a dose 
assessment was performed for the following four disposal scenarios: 

0) 
(II) 

(III) 

Impact fiorn past septic and silt spreading only - Table 7 
Impact fiom past septic and silt spreading, plus a single 25.5m3 soil disposal 
operation for the existing accumulated soil - Table 8 
Impact from past septic and silt disposals along with the existing 25.5 m3 of 
accumulated soil and postulated future annual soil disposal volumes (28.3 m3 
/y). -Table 9 
Impact from past septic and silt disposals plus annual projected disposals of 
septic, silt and soil. -Table 10 

For each scenario, the critical organ and whole body dose Gom all pathways to a maximally 
exposed individual for both the Vermont Yankee control period and the inadvertent intnzder 
situation were calculated. The dose calculations were performed using the dose conversion 
factors presented in Table 5, which were obtained fiom the Vermont Yankee ODCM, 
Appendix F, “Approval Pursuaut to lOCFR20.2002 for On-Site Disposal of Cooling Tower 
Silt.” 

0 

A: summary of the cdcdated dose impact associated with the four different scenarios is 
shown in Table 1 1. These results demonstrate that disposal of the 25.5 m3 of accumulated 
soil will be well witbin the accepted dose limit criteria of 1 mredyr  to any organ or whole 
body during the control period, and 5 mredyr  to an inadvertent intruder. In addition, if 
continued soil spreading is necessary, the resulting dose is expected to dso remain below the 
established limits even assuming the annual application of already approved disposal media 
(Le., septic waste and cooling tower silt). + 

5.0 RADIOLOGICAL PROTECTION 
l. 

The disposal operation of the soil will follow the applicabIe Vermont Yankee procedures to 
maintain doses as  low as reasonably achievabk and within the specific dose criteria as 
previously approved for septic waste and cooling tower silt disposal. 

6.0 CONCLUSIONS 

Soil generated fiom on-site construction and maintenance activities constitutes an earthen 
me material similar in characteristics to septic waste residual solids and cooling tower silt 
with respect to the radiological pathway behavior and modeling. Based on the similarity in 
characteristics between the proposed soil voIume and waste streams that have already been 
approved for disposal and the evaluation of the incremental dose impact, it is concluded that 
the disposal of the existing 25.5 m3 and the projected 28.3 m3/year of soil through on-site 
land spreading will meet the existing NRC approved boundary dose conditions specified in 

H-30 
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the Vermont Yankee ODCM (see Appendix B for Septic Waste Disposal). That is, with 
respect to the addition of the initial 25.5 m3 of soil along witti the projected 28.3 m3/year of 
soi1 and the projected future disposal of septic and silt waste to the existing radioactivity 
already spread on the south field 

1. Total doses to the whoIe body and crit icd organ of the hypothetically maximally exposed 
individual were estimated as 1.1 5E-01 mredyr and 4.03E-0 1 medyr, respectively, 
which are Iess than the prescribed 1 .O mredyr limit during the period of active site 
contxol. . 

2. Total doses to the whoIe body and critical organ of an inadvertent intruder fiom the . 
probabIe pathways of exposure were estimated as 7.57E701 mredyr and 1-17 mredyr, 
respectively, which are Iess than 5 mdyr limit associated with an intruder scenario 
following assumed loss of site accesS control as the end of the operating license. 

3. For purposes of projecting maximum impact, all disposals (past and W e )  are assumed 

Therefore, the disposition of the present 25.5 m3 and the projected 28.3 m3/year of soil wi l l  
c h i m e  to meet the existing boundary conditions as approved by the NRC for septic waste 
and cooIing tower silt. 

to take place on the south disposal plot. 

. -  - 

Revision 29 Date 1/11/02 # I  I 
I I 
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TabIe 1 

I Revision 29 Date 1/11/02 

RadioanaIytical Results of Composite Samples Taken from 25.5m3 Soil Pile 

- _ - .  H - 3 3 .  . 
- _  -I. . ". . .-. . 

Smule TD 
(32271 6 
022717 
G22718 
G22719 
G22720 
G22721 
G22722 
G22723 
G22724 
G22725 
G22726 
G22727 
G22728 
G22729 
G22730 
G2273 1 
G22732 
G22733 
G22734 
G2273 5 

CS-137 CO-60 
@Ci/kg) (Pew 

A d .  1995 July 15,1999 Auril. 1995 July 25.1999 
234 212.2 49 28.0 * 
522 473.4 143 81.7 

.- 337 305.7 37 21.1 * 
29 1 263.9 111 63.4 
348 315.6. , 47 26.8 * . 
135 122.4 ; 73 41.7 
1 07 97.0 82 46.8 

180 163.3 92 52.6 
269 244.0 118 67.4 
810 734.7 . 114 65.1 
378 342.8 106 60.6 
810 734.7 124 . 70.8 
376 341 .O 62 35.4 
33 1 300.2 87 49.7 
253 229.5 5 2.9 * 
150 136.0 58 33.1 
247 224.0 105 60.0 
326 2957 54 30.8 * 
23 5 213.1 100 57.1 

Average 328 298 85 49 
Maximum 810 735 143 82 
Minimum 107 97 5 3 
StdDev. 186 169 36 20 

222 20 1.4 140 80.0 

*The apparent response of the gamma isotopic analysis was less than the Minimum DetectabIe 
Conceneation. 

Table 2 

Estimated TotaI Radioactivity in 25.Sm3 Accumulated Soil 
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Table 3 
Estimated Total Radioactivity in Future Soil Additions 

Volume Soil Average Concentration 
of soiI Mass (pcfig-dry assuming) Total Activity 

Nuclide (m3) Ike-drvl cA~riI.1995 concentrations1 lUCi/VT) 

Cs-137 28.3 3.72E+04 
. Co-60 28.3 3.72E+04 

328 
85 

12.8 
3.16 

Table 4 
Record of Septic and Sit Radioactive Material Spread Each Year on the South Field . , I  

Spreading Materid Mn-54 Cod0 ZU-65 0-134 c5137 Ce-141 
Year Date Type (uCi/acre) (uCVacre) (uCi/acre) (ucilacre) (nCilacre) (uCi/acre) 

t990 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1998 

1999 

10/3 1/90 

11/20/90 

10/19/92 

10/14/93 

06/ 14/94 

06/29/95 

06/18/97 

o m o / g a  
09/28/98 

07/15/99 

Septage 

Septage 

no 
spreading 

septage 

septage 

septage 

septage 

no 
spreading 
septage 

septage 

Silt 

Septage 

- 

0.00 3.89 

0.17 2.03 

0.00 0.00 

0,ll 1.73 

0.05 1.41 

0.08 .0.43 

0,OO 0.88 

0.00 0.00 

0.12 1 .oo 

0.14 0.72 

0.00 0.00 

0.1 1 1.47 

0.00 

0.41 

0.00 

0.52 

0.2 I 

0.00 

0.00 

0.00 

0.00 

0.09 

0.00 

0.00 026 

0.00 0.29 

0.00 0.00 

0.05 0.32 

0.00 0.30 

0.00 0.09 

0.00 0.00 

0.00 0.00 

0.00 0.19 

0.00 0.12 

0.00 30.87 

0.00 

1.40E-08 

0.00 

0.006 

0.00 

0.00 

0.00 

.a00 

0.00 

0.00 

0.00 

0.20 0.00 0.25 0.00 

(UCVacre): 0.08 1.36 0.14 0.01 3.27 0.0 1 

- -  
4verage Activitylyr 

Average Activity 

disposed of on 1.9 significant 
(uCi/yr) to be 0.147 2.58 0.269 0.010 6.21 0.001 not 

acre field 

H-34 Revision 29 Date 1/11/02 
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Table 5 

Total Projected Radioactivity Remaining on South FieId after'license Termination 

' H-35 
. ' :', . .  

Accum. Activity 
in Silt & Septic 
@ Year 2013 

Nuclide a 
Mn-54 , 026 - 
CO-60 19.68 
Zn-65 0.42 
CS-137 119.03 
CS-134 0.04 

Accum. Activiw Accum. Activity 
in soil Total All Paths 

@ year 2013 @ year 2013 
:luci') cuci) - 0.26 

21.83 41.51 - 0.42 
154.74 273.78 - ~' ' 0.04 

. .  

Accum. Activity 
Total All Paths 
@ Year 2013 

~ (uCi/acre>* 
0.14 
21.85 
0;22 
144.09 
0 -02 

* The total activity is assumed to be spread on the 1.9 acre South field to generate the uCi/acre value. 

Table 6 

AII Pathway Critical Organ/WhoIe Body Dose Conversion Factors 

During W Control Post W Control 
putruder Scenario) 

Radionuclide 
Mn-54 
CO-60 
211-65 
cs-I37 

XndividuaVOrvan 
AdddGI-LLI 

Teedung - - 
ChiId/L.iver 
Child50ne 

Critical Organ 
. Dose Factor 
(mremlyr per 

yciacre) 
3.75E-04 
7. I E-04 
I .62E-02 
2.66E-03 

Whole Body 
Dose Factor 

(mremlyr per 
pcilacre) 
1.938-04 
5.31E-04 
1.03E-02 
7.02E-04 

Critical Organ 
Dose Factor 

Lmremfvr uer 
$ifacre) 
1.02E-02 
3. I9E-02 
1.89E-02 
6.98E-03 

Whole Body 
Dose Factor 

(mredyr per 
pciiacre) - 
3.12E-03 
9.09E-03 

. 1.25E-02 
3.85E-03 
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Table 7 (Scenario I) 

Dose Impact from Past Septic and SiIt Spreading on South Field (as of 7/15/99) 

Control Sccnarfa: 

HaISLifC 
. f E i E l  

. Mn-54 086 
CoaO 527 

Cs-137 30.17 
zp-65 .,0.67 

Intruder Scenario: 

Half-Life 
Iyears) 

Mn-54 0.86 
CQ-60 527 
20-65 0.67 - c5-137 30.17 

. .  . _,I_.. 

AI1 Other 
S p d m g s  
To Datc 

030 
6.86 
023 - 
3 192 

f U C i i a C r r l  

AI1 mer 
S p d m g s  
To Datc 

020 
6.86 
0.23 
31.92 

~uciiacrc~ 

Activity on Plat 
Decayed to 
Year2013 

23 IE-06 
1 .OXE+OO 
1.1 SE-07 
231EM1 

~ U C i a c f c l  

I ~ W d ~ l  ~mrrmh.rluc'iacre) fmdwl frnrcm/vr\ 

7.17E-04 531E-04 4.m-03 3.63E-03 
1.62E-M 1.03EM 3.77E-03 2.40E-03 
2.6633 .7.m-04 8.49E-02 224E-02 

3.7sE04 133844 73935 3.788-05 

T o t a l .  I 937E-02 . I 2.85E-02 I 
Dose Limit: 1 '  I 
?4 of Limit 937% 2.85?6 

. .  

MaximumOrgm WholeBody Maximum WhoteBody 
Dost Factor DoritFactDr OrganDosc Dose 

~ m r r m l v r ~ d ~ ~  I d v K d ~ ]  irnrcrn/yr> {mrcdvrl 
1.02EM 3.12EM 236E-08 722E-09 
3.19E-02 9.09E-03 3.46E-02 9.85E-03 
1.89EM 1.2SE4Q 217E-09 I.43E-09 
698E-03 3.uEm 1.62E-O 1 8.9 IE-OZ 

% OfLimit 3.92% 1.98% 

Table 8 (Scenario IC) 

Dose Impact from Past SeptidSilt Spreading and Single 25.5m3 Soil Disposal 

Controt Scenario: 
Half-Life 
r(eassl 

Mn-54 0.86 
-0 527 
zn-65 0.67 
CS-I37 30.17 

Intruder Sctnaria: 
Half-Life 
cycan) 

Mu-54 0.86 
(2-60 527 
211-65 0.67 
&I37 30.17 

All spreaftiigs 
toDate' 

7.70 
0233 
37.19 

7.17E-04 
1 .&?E42 
2.66E-03 

5.3 IE-04 552E-03 4.09E-05 
1.03E-02 3.77E-03 2.10E-03 
7.02E-04 9.89E-M 2.6 1E-02 

Totalal~~~: 1 1.08E-01 I 326E-E 1 
Dose Liir 1 '  1 
% of Liir 10.83% 3.2694 

All Spreadiigs Activity on Plot Maximum Orgm Wholc Body Maximum Whole Body 
tom Decaycdto2013 DoscFaaor Dose Factor Organ Dose Dose 

luc'iaml fucilaerc) ~mmrtmlvr/uciiaete) (rnrcmh/uCidacre> $mrcm/yr) Imrcm/vtl 
0.196 23 1E-06 1.ME-OZ 3.12E-03 236E-08 7.22509 
7.70 1uE+oo 3.19E02 9.G9E43 3.8XE-02 1.11E42 

37.19 2.70E+01 6.98E-03 3.85E-03 1.88E-01 1.04E-0 1 
0233 1.15E-07 1.89E-02 I25E-M 2.17E-09 1.43E-09 

Totalhsc 1 227E-01 I l-I5E*Ol 

% of L i t  454% 2.30% 
DoscLimit: . 5 5 
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WASHINGTON. D.C. x)555ooo1 

Mr. Samuel L. Newton 

June .15, 2000 
N X q  00-58 

Vice President, Operations 
Vermont Yankee Nuclear Power Corporation 
185 Old Ferry Road 
Brattleboro, VT 05301 

SUBJECT: VERMONT YANKEE NUCLEAR POWER STATION, REQUEST TO AMEND 
PREVIOUS APPROVALS GRANTED UNDER IO CFR 20.302(a) TO ALLOW 
FOR DISPOSAL OF CONTAMINATED SOIL (TAC NO. MA5950) 

* -  

Dear Mr. Newton: 

By !etter dated June 23,1999, as suppiemented on January 4,2000, you submitted a request 
to amend a previously approved apptication granted by the Nudear Regulatory Commission 
(NRC) pursuant to 10 CFR 20.2002 (previously 10 CFR 20.302) to allow the addition of slightly 
contaminated soil and soiVsand material to the list of already approved materials-(i.e., septic 
waste and cooling tower silt) for on-site disposal via land spreading on designated fields. 

. 

We have completed our review of your proposal and find it to be acceptable because the 
previously approved bounding conditions will continue to be met. 

Pursuant to the provisions of 10 CFR Part 51, the NRC has published an Environmental 
Assessment and Finding of No Significant Impact in the Federal Register on June . 15 .- ,2000 
(65 FR 37583 ). 

Docket No. 50-271 

Enclosure: Safety Evaluation 

cc w/encl: See next page 

John b4 . Zwolinski, Director 
Division of Licensing Project Management 
Office of Nuclear Reactor Regulation 



Vermont Yankee Nuclear Power Station 

cc: 

Regional Administrator, Region I 
U. S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

.- 

. .  

I 

Mr. David R. Lewis 
Shaw, Pittman, Potts & Trowbridge 
2300 N Street, N.W. 
Washington, DC 20037-1 128 

Mr. Richard P. Sedano, Commissioner 
Vermont Department of Public Service 
11 2 State Street ' 

Montpelier, VT 05620-2601 

Mr. Michael H. Dworkin, Chairman 
Public Service Board . 
State of Vermont 
112 State Street 
Montpelier, VT 05620-2701 

Chairman, Board of Selectmen 
Town of Vernon 
P.O. Box 116 
Vernon, VT 05354-01 16 

Mr. Richard E. McCullough 
Operating Experience Coordinator 
Vermont Yankee Nuclear Power Station 
P.O. Box 157 
Governor Hunt Road 
Vernon, VT 05354 

G. Dana Bisbee, Esq. 
Deputy Attorney General 
33 Capitol Street 
Concord, NH 03301 -6937 

Chief, Safety Unit 
Office of the Attorney General 
One Ashburton Place, 19th Floor 
Boston, MA 02108 

Ms. Deborah 6. Katz 
Box 83 
Shelburne Falls, MA 01 370 

Mr. Raymond N. McCandless 
Vermont Department of Health 
Division of Occupational 

and Radiological Health 
108 Cherry Street 
Burlington, VT 05402 

Mr. Gautam Sen 
Licensing Manager. 
Vermont Yankee Nuclear Power 

Corporation 
185 Old Ferry Road 
P.0, Sox 7002 
Brattleboro, VT 05302-7002 

Resident Inspector 
Vernont Yankee Nuclear Power 'Station 
U. S. Nuctear Regulatory Commission 
P.O. Box 176 
Vernon, VT 05354 .' 

Director, Massachusetts Emergency 
Management Agency ' 
ATTN: James Muckerheide 

Framingham, MA 01702-5399 
. 400 Worcester Rd. 

Jonathan M. Block, Esq. 
Main Street 

Putney, VT 05346-0566 
- P. O..BOX 566 

- 1 1 R e v i s i o n 2 9  Date 1/11/02 I . H-38 . 



7 

I 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 205554CQY 

R e v i s i o n 2 9  Date 1/11/02 

SAFETY EVALUATION BY TH€ 

OFFICE OF NUCLEAR REACTOR REGULATION 

VERMONT YANKEE NUCLEAR POWER STATION 

DOCKET NO. 50-271 

.. 
1 .O INTRODUCTION 

By letter dated June 23,1999, as supplemented on January 4,2000, Vermont Yankee Nuclear 
Power Corporation (the licensee), submitted a request to amend a previously approved 
application granted by the Nuclear Regu!atory Comrnjssion (NRC) pursuant to 10 CFR 20,2002 
(previously 10 CFR 20.302) to allow the addition of slightly contaminated soil and soilkand 
material to the list of already approved materiak (Le., septic waste and cooling tower silt) for 
on-site disposal via land spreading on designated fields. 

In 1989, pursuant to IO CFR 20.302 (current 10 CFR 20.2002), the licensee received approval 
from the NFIC to routinely dispose of contaminated septic waste in designated on-site areas. In 
1997, the NRC amended the approved on-site disposal application to also include contaminated ' 

cooling tower silt material. 

2 .  

In this 10 CFR 20.2002 amendment application, the licensee identified 25.5 cubic meters of soil 
to be disposed of on-site immediately, and approximately 28.3 cubic meters of soikand 
material to be disposed of on an annual basis until the expiration of the plant's operating license 
in 2013. The 25.5 cubic meters of contaminated soil were generated as a result of on-site 
construction activities. The anticipated 28.3 cubic meters of soikand material will be generated 
from the annual winter spreading of sand on roads and walkways at the plant site. The licensee 
has performed a comprehensive radiological evaluation that includes all of the anticipated 
materials (Le., the current 25.5 cubic meters and the 28:3 cubic meters generated annually 
thereafter). The licensee's evaluation shows that the soiVsand can be managed on-site in the 
same manner as the septic waste and cooling tower silt (Le-, by land spreading on designated 
fields). 

2.0 €VALUATION 

' 

.. 

The licensee will dispose of the soil and future soiVsand material using a land spreading 
technique consistent with its current commitments for on-site disposal of septic waste and 
cooling tower silts previously approved by the NRC. The licensee will continue to use the 
designated and approved areas of their property (approximately 1.9 acres in size) which 
currently receives the septic waste and cooling tower silts, Determination of the radiological 
dose impact of the new material has been made based on the same dose assessment models 
and pathway assumptions used in the previously approved submittals. 

H-39 
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The licensee wit! procedurally control and maintain records of all disposals. The following 
information will be recorded: 

H - 4 0  R e v i w n z  Date 1/11/02 . 

1. The radionuclide concentrations detected in the materia! (measured to radiation levels 
consistent with the licensee's radiological environmental monitoring program). 

2. 

3. 

The total volume of material disposed. 

The total radioactivity in the disposal operation as well as the total radioactivity 
accumulated on each disposal plot at the time of spreading. 

4. The plot on which the material was applied. 

5. Dose calculations or maximum allowable accumulated activity determinations required 
to demonstrate that the dose condition values imposed (Le., imposed by this 10 CFR 
20.2002 application) on the [and spreading operation have. not been exceeded. 

The bounding dose conditions for the on-site disposals are as follows: 

1. The annual dose fo. the whole body or any organ of a hypothetical maximally exposed 
individual must be less than 1.0 mrem; 

2. Annual doses to the whole body and any organ of an inadvertent intruder from the 
probable pathways of exposure must be less than 5 mrern. 

Disposal operations must be at  one of the approved on-site locations. 
, 

3. 

To ensure that the addition of new material containing low levels of radioactivity will not exceed 
the bounding dose conditions, for each new spreading operation the licensee will calculate an 
estimate of the total radioactivity applied to the  designated disposal plots. These calculated 
estimates will include all past disposaIs of septic waste, cooling tower silt, soil and soilkand 
material on the designated disposal plots. This wit1 be compared with the bounding dose 
condition value or equivalent radioactivity value on a pei-acre basis. In addition, Concentration 
limits will be applied to the disposed material to restrict the placement of small volumes of 
material that may have relatively high radioactivity concentrations. 

The licensee assessed the dose that may be received by the maximally exposed individual 
during the period of plant control over the property, and to a n  inadvertent intruder after plant 
access control ends using the same pathway m.odeling , assumptions, and dose calculation 
methods that were previously approved by the NRC for the septic waste and  cooling tower silt 
disposals. The dose models are based on the guidance in NRC Regulatory Guide 1.109, 
Revision 1 (1 977). 

The licensee's dose assessment is as follows: 



L 

. .. - 
3 

2. Total annual doses .J the whole bAy and critical organ of an inadvertent intruder fr rn 
the probable pathways of exposure were estimated to be 0.757 mrem and 1.17’ mrem. 
These values are less than the prescribed annual dose condition value of 5.0 mrem for 
the time period after active site control. 

3. The dose calculations are based on projecting the maximum potential impact of all 
disposals (past and future) on the designated disposal plot of land. 

3.0, CONCLUSION 
_- 

The staff finds the licensee’s proposal to dispose of the tow-level radioactive soil and soilkand 
material, pursuant to 10 CFR 20.2002;in the same manner, location, and within the bounding 
dose conditions as the materials (i.e., septic waste and cooling tower silt) previously approved 
by the NRC to be acceptable because the bounding conditions will continue to be met. 

Principal Contributor: S. Klementowicz 

r .  
Date: June 15, 2000 

c 
c 

. .. 

I . H-41 Revision _29 Date 1/11/02 l l  -. 
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Appendix I 

1. “Request to Amend Previous Approval Granted Pursuant to 10CFR20.2002 for 
DisposaI of Contaminated Soil”, dated September 1 1*, 2000, BVY 00-71 

2. Vermont Yankee Nuclear Power Station - Safety Evaluation for an Amendment to  
an Approved 10CFR20.2002 AppIication (TAC No. MA9972)”, dated June 2dh, 
2001, NVY 01-66 

Revision 29 Date 1/11/02 l l  
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VERMONT YANKEE 
NUCLEAR POWER CORPORATION 
185 OLD FERRY ROAD, PO BOX 7002, BRATTLEBORO, VT 05302-7002 
(802) 257-527 1 

I 

September I 1,2000 
BVY 00-71 

R e v i r i o n 2  Date 1/11/02 

United States Nuclear Regulatory Commission 
A’ITN: Document Control Desk 
Washington, DC 20555 

References: 
(a) Letter, VYNPC to USNRC, “Request to Amend Previous Approvals 

Granted under 10 CFR 20.302(a) for Disposal of Contaminated Septic 
Waste and Cooling Tower Silt to Allow for Disposal of Contaminated 
Soil,” BVY 99-80, dated June 23, 1999. 
Letter, VYNPC to USNRC, “Supplement to Request to Amend Previous 
ApFrovaIs Granted under 10 CFR 20.302(a) to Allow for Disposal of 
Contaminated Soil,” BVY 00-02, dated January 4,2000. 
Letter, USNRC to VYNPC, crVermont Yankee Nuclear Power Station, 
Request to Amend Previous Approvals Granted under 10 CFR 20.302(a) 
to AHow for Disposaf of Contaminated Soil (TAC No. MA5950),” 
NVY 00-58, dated June 15,2000. 
Letter, USNRC to VYNPC, “Revised Safety Evaluation - Approval 
Pursuant to 10 CFR 20.2002 for Onsite Disposal of Cooling Tower Silt - 
Vermont Yankee NucIear Power Station (TAC No. M96371),” 
NVY 97-85, dated June 18,1997. 

. . -  

(b) 

(c) 

(d) 

Subject: Vermont Yankee Nuclear Power Station 
License No. DPR-28 (Docket No. 50-271) 
Request to Amend Previous Approval Granted Pursuant to 
10 CFR 20.2002 for Disposal of Contaminated Soil 

In accordance with 10 CFR 20.2002 (previously 10 CFR 20.302(a)), Vermont Yankee (VU) 
submits this application to amend the previously granted approval to dispose of slightly 
contaminated soil. This application expands the allowable waste stream to include slightly 
contaminated soil generated as a residual by-product of other types of on-site construction 
activities. 

In References (a) and (b), VY requested approval to dispose of approximately 25.5 m3 of 
accumulated soil that was generated due to construction .activities. In addition, it was requested 
that VY be aiIowed to dispose of approximately 28.3 m3 of soil that is spread annually on station 
roads and walkways during the winter, NRC acceptance is documented in Reference (c). 

This application specifically requests approval to dispose of contaminated soil that is created due 
to other on-site construction related activities including but not limited to design change 
implementation and land maintenance. 

1-2 
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i n  addition, VY requests that NRC’s review recognize that, although VY indicated in Reference 
(b) that the south disposal field (approximately 1.9 acres in size) is currently expected to be used 
for disposal of the subject material, VY is also authorized to use the alternate north disposal field 
(approximately i 0 acres in size). Approval to use both the north and south fields for disposal was 
granted in Reference (d). VY’s radiological impact assessments have conservatively assumed all 
of the disposal activities occur on the smalter south field to maximize potential caIculated doses. 
These assessments bound the situation where a portion of the land spreading occurs an the north 
field. 

VY will continue to limit the total activity spread, from approximately 28.3 m3 of soil generated 
each year, to within the limits assumed in the radiological assessment previously submitted in 
Reference (b). 

A radiological assessment and proposed operational controls for the inclusion of the additional 
material for on-site disposal was provided in Reference (b). The assessment demonstrates that 
the dose impact expected from the proposed activity, in total with all past waste spreading 
operations, will not approach the dose limits already imposed for septic and cooling tower silt 
disposal. All soil analyses will be to environmental lower limits of detection. 

The results of all disposal operations will be reported in the Annual Radioactive Effluent Release 
Report. The combined radiological impact, for ail on-site disposal operations, will continue to be 
limited to a total body or organ dose of a maxirnaIly exposed member of the pubIic of less than 
oie  mremjyear during the period of active VY control of the site, or less than five rnrem/year to 
an inadvertent intruder after termination of active site control. 

. 

Upon receipt of your approval, this request as well as the basis for approval will be incorporated 
into the Off-Site Dose Calculation ManuaI. 

We trust that the information contained in the submittal is sufficient. However, should you have 
any questions or require further information concerning this matter, please contact Mr. J im .  
DeVincentis at 802-258-4236. 

Sincerely, 

Vermont Yankee Nuclear Power Corporation 
n 

Licensing Manager 

cc: USNRC Region I Administrator 
USNRC Resident Inspector - VYNPS 
USNRC Project Manager - VYNPS 
VT Department of Pubtic Service 



SUMMARY OF VERMONT YANKEE COMMITMENTS 

r 
COMMITMENT COMMITIED DATE 

OR "OUTAGE" 
I 

B W  NO.: 00-71 

None 1 . -  

The following table identifies commitments made in this document by Vermont Yankee. 
Any other actions discussed in the submittal represent intended or planned actions by 
Vermont Yankee. They are described to the NRC for the NRC's information and are not 
regdatory commitments. Please notify the Licensing Manager of any questions regarding 
this document or any associated commitments. 

NIA 

I Revision 29 Date 1/11/02 

VYAPF 0058.04 
AP 0058, Revision 1 
Page I of 1 

1-4 



June 26, 2001 
Mr. Michael A. Balduzzi NVY 01-66 
Vice President, Operations 
Vermont Yankee Nuclear Power Corporation 
185 Old Ferry Road 
P.O. Box 7002 
Brattleboro, VT 05302-7002 

SUBJECT: VERMONT YANKEE NUCLEAR POWER STATION - SAFETY EVALUATION 
FOR AN AMENDMENT TO AN APPROVED io CFR 20.2002 APPLICATION 
(TAC NO. MA9972) 

Dear Mr. Balduzzi: 

The US. Nuclear Regulatory Commission (NRC) staff hqs completed its review of the Vermont 
Yankee Nuclear Power Corporation (VYNPC) request dated September 11 , 2000, to amend an 
approved 10 CFR 20.2002 (previously 10 CFR 20.302) application dated June 23,1999, as 
supplemented on January 4,2000. The licensee requested NRC approval to allow the addition 
of slightly contaminated soil resulting from on-site construction-related activities, including but 
not limited to, design change-implementation and land maintenance, to the list of already 
approved materials (i.e., septic waste, cooling tower silt and soiVsand from roads and 
walkways) for on-site disposal. 

Based on our review, we find the proposed changes to be acceptable because the previousIy 
approved bounding conditions will continue to be met. The enclosure to this letter provides our 
safety evaluation of WNPC’s application. 

’ 

Pursuant io the provisions of 10 CFR Part 51, the NRC has published an Environmental 
Assessment and finding of No Significant Impact in the Federal Register on June 14,2001 
(66 FR 32399). 

Sincerely, 

yk47JQ. 
Joh A. Zwolinski, Director 

Office of Nuclear Reactor Regulation 
Divis \ on of Licensing Project Management 

Docket No. 50-271 

Enclosure: Safety Evaluation 

cc w/encl: See next page 
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Vermont Yankee Nuclear Power Station 

Revision 29 Date 1/11/02 

cc: . 

Regional Administrator, Region I 
U. S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

. 1-6 

Mr. David R. Lewis 
Shaw, Pittman, Potts & Trowbridge 
2300 N Street, N.W. 
Washington, DC 20037-1 128 

Ms. Christine S. Salembier, Commissioner 
Vermont Department of Public Service 
11 2 State Street 
Montpelier, VT 05620-2601 

Mr. Michael H. Dworkin, Chairman 
Public Service Board 
State of Vemiont 
112 State Street 
MontpeIier, VT 05620-2701 

Chairman, Board of Selectmen 
Town of Vernon 
P.O. Box 11 6 
Vernon, vf 05354-01 16 

Mr. Richard E. McCullough 
Operating Experience Coordinator 
Vermont Yankee Nuclear Power Station 
P.O. Box 157 
Governor Hunt Road 
Vernon, VT 05354 

G. Dana Bisbee, Esq. 
Deputy Attorney General 
33 Capitol Street 
Concord, NH 03301 -6937 

Chief, Safety Unit 
Office of the Attorney General 
One Ashburton Place, 19th Floor 
Boston, MA 02108 

Ms. Deborah B. Katz . 
Box 83 
Shelburne Falls, MA 01370 

Mr. Raymond N. McCandless -f 

Vermont Department of Health 
Division of Occupational 

t 08 Cherry Street 
Burlington, VT 05402 

and Radiological Health 

Mr. Gautam Sen 
Licensing Manager 
Vermont Yankee Nuclear Power 

Corporation 
185 Old Ferry Road 
P.O. Box 7002 
Brattleboro, VT 05302-7002 

Resident Inspector 
Vermont Yankee Nuclear Power Station 
U. S. Nuclear.Regutatory Commission 
P.O. €!ox 176 
Vernon, VT 05354 

Director, Massachusetts Emergency 
Management Agency 
ATTN: James Muckerheide 
400 Worcester Rd. 
Framingham, MA 01702-5399 

Jonathan M. Block, Esq. 
Main Street 
P. 0. Box566 
Putney, VT 05346-0566 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 
& 

‘SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

VERMONT YANKEE NUCLEAR POWER CORPORATION 

VERMONT YANKEE NUCLEAR POWER STATION 

DOCKET NO. 50-271 

1 .O INTRODUCTION 

f 

By letter dated September 11,2000, Vermont Yankee Nuclear Power Corporation (VYNPC/ 
licensee) submitted a request to amend.s Title 10 of the Code of Federal Regulations (10 CFR) 
Section 20.2002 (former 10 CFR 20.302) application, dated June 23, 1999, as supplemented 
on January 4,2000, that was approved by the US. Nuclear Regulatory Commission (NRC). 
This amendment will allow the addition of slightly contaminated soil resulting from on-site 
construction-related activities, including but not limited to, design change implementation and 
land maintenance, to the list of already approved materials (Le., septic waste, cooling tower silt 
and soiVsand from roads and walkways) for on-site disposal via land spreading on designated 
disposal fields. 

In 1 989, pursuant to 10 CFR 20.302 (current 10 CFR 20.2002), the licensee received approval 
from the  NRC to routinely dispose of contaminated septic waste in designated on-site areas. In 
1997, the NRC amended the approved on-site disposal application to also include contaminated 
cooling tower silt material. In 2000, the NRC amended the approved on-site disposal 
application to aIso include a one-time disposal of slightly contaminated sol and an annual 
disposal of 28.3 cubic meters of slightly contaminated soiVsand material. 

In this 10 CFR 20.2002 amendment application, the licensee requested that slightly 
contaminated soil resulting from on-site construction-related activities be disposed of on-site on 
an annual basis until the end of the plant’s operating license in 2013. The anticipated annual 
volume of soil generated by on-site construction, as identified by the licensee, combined with 
the soiVsand generated from the annual winter spreading of sand on roads and walkways at the 
plant site will not exceed 28.3 cubic meters. This volume is the same volume that was 
approved in the January 4,2000, request. The licensee performed a comprehensive 
radiological evaluation which included the annual disposal of 28.3 cubic meters of soil and 
soiVsand materials, and shows that these materials can be managed on-site in the same 
manner as the septic waste and cooling tower silt (i.e., land spreading on designated fields). 

- 

.- 
1 

2.0 EVALUATION 

The licensee will dispose of the future soil material using a land spreading technique consistent 
with the current commitments for on-site disposal of septic waste, cooling tower silts and 
sandsoil material previously approved by the  NRC. The licensee will continue to use the 

I- 7 
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designated and approved areas of their property which include approximately 1.9 acres, which 
currently receive the septic waste, cooling tower silts and soiVsand material, and approximately 
10 acres which have not been previously used for disposal. Determination of the radiological 
dose impact of the new material has been made based on the same dose assessment models 
and pathway assumptions used in the previously approved submittals. 

The licensee will proceduratty control and maintain records of all disposals. The foIlowing 
information will be recorded: 

1 I The radionuclide concentrations detected in the material (measured to radiaon levels 
consistent with the licensee's radiological environmental monitoring program); 

,..' 
.:. , 

. I  . .  . . :  

. .  

2. 

3. 

The total volume of material disposed; 

The total radioactivity in the disposal operation as well as the total radioactivity 
accumulated on each disposal plot at the time of spreading; 

The plot on which the material was applied; 

Dose calculations or maximum allowable accumulated activity determinations required 
to demonstrate that the dose condition values imposed (Le., imposed by the approved 
10 CFR 20.2002 application dated June 23,1999) on the land spreading operation have 
not been exceeded. 

' 

4. 

5. 

The bounding dose conditions for the on-site disposals are as follows: 

1. The annual dose to the whole body or any organ of a hypothetical maximally exposed 
individual must be less than 1 .O mrern. 

2. Annual doses to the whole body and any organ of an inadvertent intruder from the 
probable pathways of exposure must be less than 5 mrem. 

3. Disposal operations must be at one of the approved on-site focations. 

4. Total annual combined volume of soil and soiVsand materials must not exceed 28.3 
cubic meters. 

To ensure that the addition of new material containing low levels of radioactivity will not exceed 
the bounding dose conditions, for each new spreading operation the licensee will calculate an 
estimate of the total radioactivity that includes all past disposals of septic waste, cooling tower 
silt, and soil/sand and soil material on the designated disposal plots. This will be compared with 
the bounding dose condition value or equivatent radioactivity value on a per acre basis. 

The licensee assessed the dose from soil and soiVsand material that may be received by the 
maximally exposed individual during the period of plant control over the property, and to an 
inadvertent intruder after plant access control ends using the same pathway modeling, 
assumptions, and dose calculation methods that were previously approved by the NRC for the 
septic waste and cooling tower silt disposals. The dose models are based on the  guidance in 
NRC Regulatory Guide 1 .I 09, Revision I (1 977). 

Revision 29 Date 1/11/02 : I  ~ 
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The licensee's dose assessment is as follows: 

1. Total annual doses to the whole body and critical organ of the hypothetically maximally 
. exposed indwidual were estimated to be 0.1 15 mrem and 0.403 rnrern respectively. 
.These values are less than the prescribed annual dose condition value of t .O mrem for 
the time period of active site control. 

Total annual doses to the whole body and critical organ of an inadvertent intruder from 
the probable pathways of exposure were estimated to be 0.757 mrem and 1.17 mrem. 
These values are less than the prescribed annual dose condition vahe of 5.6 mrem for 
the time period after active site contro1. 

The dose calculations are based on projecting the m d m u m  potential impact, of all 
disposals (past and future) on the approved disposal site. 

2. 

3. 

3.0 CONCLUSION 

The staff finds the licensee's proposal to dispose of the low-level radioactive soil material, 
pursuant to 10 CFR 20.2002, in the same manner, tocation;and within the bounding dose 
conditions as the materials (i.e., septic waste, cooling tower silt and soiVsand from roads and 
walkways) previously approved by the NRC to be acceptable. 

The licensee has committed to permanently incorporate this modification into their Offsite Dose 
Calculation Manual. 

Principal Contributor: A. Hayes 

Date: June 26, 2001 

Revision 29 Date 1/11/02 I 1  1-9 
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<U4 ;1££i=+~- <D 8:.ff- 4GZKJ 9[TK =f-=88:4

I+ :KZZKX- D<>3 ZU B@<?3- ~@[VVRKSKTZ ZU ?KW[KYZ ZU 1SKTJ >XK\OU[Y
1VVXU\GRY 7XGTZKJ [TJKX :8 36? =84I8=!G+ ZU 1RRU] LUX 4OYVUYGR UL
3UTZGSOTGZKJ @UOR~- 2D 88.8=- JGZKJ 9GT[GX_ \-=8884

@[HPKIZ0 CKXSUTZ EGTQKK <[IRKGX >U]KX @ZGZOUT
?KW[KYZ ZU 1SKTJ >XK\OU[Y 1VVXU\GR 7XGTZKJ >[XY[GTZ
ZU :836?=84=88= LUX 8TIXKGYK UL ZNK 1TT[GR CUR[SK
:OSOZ GTJ =TK.ZOSK @VXKGJOTM UL 3[XXKTZ 8T\KTZUL~R

8T GIIUXJGTIK ]OZN :=36?=84=88= !VXK\OU[YR_ :836?=84I8=!G`- 5TZKXM_ <[IRKGX
=VKXGZOUTY- 8TI4 !5<=+ Y[HSOZY ZNOY GVVROIGZOUT ZU GSKTJ ZNK VXK\OU[YR_ MXGTZKJ
CKXSUTZ EGTQKK ~,! GVVXU\GR ZU JOYVUYK UL YROMNZR_ IUTZGSOTGZKJ YUOR4 ANOY GVVROIGZOUT
XKW[KYZY GT OTIXKGYK UL ZNK I[XXKTZ GTT[GR \UR[SK ROSOZ UL =l4I I[HOI SKZKXY UL YUOR GY
YVKIOLOKJ OT ZNK VXK\OU[Y GVVXU\GR !?KLKXKTIK !H` ZU G TK] \UR[SK ROSOZ UL :_8 I[HOI
SKZKXY UL YUOR4 ANOY GVVROIGZOUT GRYU XKW[KYZY VKXSOYYOUT ZU YVXKGJ ZNK I[XXKTZ OT\KTZUX_
UL GVVXU^OSGZKR_ _=l I[HOI SKZKXY UL YUOR GY JKYIXOHKJ OT 1ZZGINSKTZ 1 OT G UTK.ZOSK
YVXKGJOTM GIZO\OZ_ LURRU]OTM XKIKOVZ UL _U[X GVVXU\GR4

5<= ]ORR IUTZOT[K ZU ROSOZ ZNK ZUZGR GIZO\OZ_ YVXKGJ KGIN _KGX ZU XKSGOT ]OZNOT ZNK ROSOZY
YVKIOLOKJ OT ZNK XGJOURUMOIGR GYYKYYSKTZ VXK\OU[YR_ Y[HSOZZKJ OT ?KLKXKTIK !I+4

1 XGJOURUMOIGR GYYKYYSKTZ UL ZNK OSVGIZ UL YVXKGJOTM ZNK I[XXKTZ OT\KTZUX_ UL YUORY GTJ
YKJOSKTZY RUIGZKJ GZ CE OY VXU\OJKJ OT 1ZZGINSKTZ 1 ANK GYYKYYSKTZ IUTIR[JKY ZNGZ0

G+ ANKXK OY YOMTOLOIGTZ IGVGIOZ_ XKSGOTOTM OT ZNK @U[ZN 4OYVUYGR >RUZ ZU IUTZOT[K ZU
GIIKVZ GJJOZOUTGR KGXZNKT SGZKXOGRY LUX RGTJ YVXKGJOTM ]OZNU[Z K^IKKJOTM
KYZGHROYNKJ JUYK ROSOZGZOUTY4
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D+ >JG GZKUVKPI KPXGPVQT[ QH YCUVG UQKNU KP UVQTCIG ECP DG RNCEGF QP VJG =QWVJ
3KURQUCN ;NQV YKVJQWV GZEGGFKPI FQUG KORCEV NKOKVU RTGXKQWUN[ GUVCDNKUJGF HQT C
UKPING FKURQUCN HKGNF4

E+ >JG EQPVKPWGF WUG QH VJG =QWVJ 3KURQUCN ;NQV YKNN PQV GZEGGF VJG NKOKVKPI FQUG
ETKVGTKC GUVCDNKUJGF KP VJG @B :HHUKVG 3QUG~/f;0f//dyl 8CPWCN4

F+ >JG CRRTQXGF FQUG KORCEV OGVJQFQNQI[ WUGF VQ JM/M£idlMEQORNKCPEG YKVJ VJG
QP.UKVG URTGCFKPI FQUG NKOKVU CTG PQV FTKXGP D[ VJG XQNWOG QH YCUVG OCVGTKCN
FKURQUGF QH- DWV D[ VJG VQVCN TCFKQCEVKXKV[ EQPVGPV QH VJG OCVGTKCN VJCV KU URTGCF
y1M£ C HKZGF FKURQUCN RNQV CTGC !:4l CETGU HQT VJG =QWVJ 3KURQUCN ;NQV+4 >JG FQUG
OQFGNKPI EQPUGTXCVKXGN[ CUUWOGU VJCV CNN TCFKQCEVKXKV[ URTGCF QP VJG HKGNF
TGOCKPU KP VJG VQR :_ EGPVKOGVGT UWTHCEG NC[GT4M1Ml CHVGT UWDUGSWGPV CFFKVKQPU
CTG RNCEGF QP VJG UCOG HKGNF CTGC4 4ZKUVKPI NKOKVU QP VJG EQPEGPVTCVKQP QH
TCFKQCEVKXKV[ KP YCUVG OGFKC RTQXKFGU RTQVGEVKQP HTQO UOCNN 1yf0iM« QH ~JQV~ QT
JKIJ URGEKHKE CEVKXKV[ OCVGTKCNU HTQO DGKPI URTGCF QP VJG FKURQUCN HKGNF4

>JG TGUWNVU QH CNN FKURQUCN QRGTCVKQPU YKNN EQPVKPWG VQ DG TGRQTVGF KP VJG 0PPWCN
<CFKQCEVKXG 4HHNWGPV <GNGCUG <GRQTV4 >JG EQODKPGF TCFKQNQIKECN KORCEV- HQT CNN QP.UKVG
FKURQUCN QRGTCVKQPU- YKNN EQPVKPWG VQ DG NKOKVGF VQ C VQVCN DQF[ QT QTICP FQUG QH C
OCZKOCNN[ GZRQUGF OGODGT QH VJG RWDNKE QH NGUU VJCP QPGi£Mif2M/£ FWTKPI VJG RGTKQF
QH CEVKXG @B EQPVTQN QH VJG UKVG- QT NGUU VJCPad1M i£Mif2M/£ VQ CP KPCFXGTVGPV KPVTWFGT
CHVGT VGTOKPCVKQP QH CEVKXG UKVG EQPVTQN4

?RQP TGEGKRV QH [QWT CRRTQXCN- VJKU TGSWGUV CU YGNN CU VJG DCUKU HQT CRRTQXCN YKNN DG
KPEQTRQTCVGF KPVQ VJG @B :HHUKVG 3QUG 2CNEWNCVKQP 8CPWCN4

>JGTG CTG PQ PGY EQOOKVOGPVU DGKPI OCFG KP VJKU UWDOKVVCN4

AG VTWUV VJCV VJG KPHQTOCVKQP EQPVCKPGF KP VJG UWDOKVVCN KU UWHHKEKGPV4 5QYGXGT- UJQWNF
[QW JCXG CP[ SWGUVKQPU QT TGSWKTG HWTVJGT KPHQTOCVKQP EQPEGTPKPI VJKU OCVVGT- RNGCUG
EQPVCEV OG CV !i8=+ =_i.\=If4

=KPEGTGN[-

~~~/.-
8CPCIGT- 7KEGPUKPI
@GTOQPV BCPMGG 9WENGCT ;QYGT =VCVKQP

0VVCEJOGPV !:+

EE£ ?=9<2 <GIKQPCN 0FOKPKUVTCVQT . <GIKQP :
?=9<2 <GUKFGPV 6PURGEVQT . @B9;=
?=9<2 ;TQLGEV 8CPCIGT . @B9;=
,M£iyl/ 3GRCTVOGPV QH ;WDNKE =GTXKEG
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CVVISENd O"DwvYpvZlk&

PpzYwm aghtlz

aghtl ~

. Nv[lvYwy^wm DwvYgupvgYlk _wpt Vptlz Nv _Ywygnl "Eliluhly /--0& ;
/ _pYl _xlipmpi DwvYywt Vlypwk Ewzl Dwv[lyzpwv JgiYwyz ./
0 _pYl _xlipmpi NvYyZkly Ewzl Dwv[lyzpwv JgiYwyz .0
1 Yliwykwm _lxYpitDa _ptY,DwvzYyZiYpwv _wpt YgkpwgiYp[l RgYlypgt _xylgkpvn Igio elgy

wv Yol _wZYo Epzxwzgt Jpltk .=
3 Yliwykwm _lxYpi cgzYl Tvt^ mwy YgkpwgiYp[l RgYlypgt _xylgkpvn Igio elgy wv Yol

_wZYo Epzxwzgt Jpltk /-
7 Yliwykwm Dwwtpvn aw\ly _ptY Tvt^ mwy YgkpwgiYp[l RgYlypgt _xylgkpvn Igio elgy

wv Yol _wZYo Epzxwzgt Jpltk /.
: Yliwykwm DwvzYyZiYpwv _wpt,_gvk cgzYlTvt^ mwy YgkpwgiYp[lRgYlypgt _xylgkpvn

Igio elgy wv Yol _wZYo Epzxwzgt Jpltk /.
; Dz'.0: pv _Ywygnl Vptlz gmYly PgzY _xylgkpvn pv /--0 //
= Dw'7- pv _Ywygnl Vptlz gmYly PgzY _xylgkpvn pv /--0 /0
.- /-'73 pv _Ywygnl Vptlz gmYly PgzY _xylgkpvn pv /--0 /1
.. Rv'31 pv _Ywygnl Vptlz gmYly PgzY _xylgkpvn pv /--0 /3
./ _wpt,_gvk _YwygnlA awYgt CiYp[pY^ Yw hl _xylgkwv 7,..-1gvk Elig^lk Yw /-f 0 /7
.0 VywrliYpwvwm CkkpYpwvgt _lxYpit_ptYt_wpt'_gvk gY DZyylvY LlvlygYpwvYgYlz Yw /-.0 /7
.1 VywrliYpwvwmCkkpYpwvgt _gvk,_wpt Rp] /:
.3 VywrliYpwvwm gkkpYpwvgt Dwwtpvn aw\ly _ptY /:
.7 VywrliYpwvwm CkkpYpwvgt _lxYpi cgzYl /:
.: VywrliYlk . ey _lxYgnl ~ _ptY _xylgkpvn mwy 7,f,!; gvk klig^lk Yw /-.0 /;
.; DZyylvY awYgt _xylgkpvn gz wm,,,;~!/ ! Mw\RZio Ylugpvz gY 7,.,-1 gvk /-.0 /;
.= DZyylvY _xylgkpvn awYgtz VtZz awYgt VywrliYlk JZYZyl _xylgkpvnzYw /-.0 /=
/- YgkpwgiYp[pY^DwvYlvY mywu I]pzYpvn RgYlypgtz /=
/. VgzY _xylgkpvn DwvYywt Vlypwk Ewzl Tvt^ "Sw _Ywylk RgYlypgtwy JZYZyl CkkpYpwvz& 0-
// VgzY _xylgkpvn Tvt^ "Sw _Ywylk RgYlypgtz wy JZYZyl CkkpYpwvz& NvYyZkly Ewzl 0-

gY Ivk wm VtgvY TxlygYpwvz pv /-.0
/0 DwvYywtVlypwk EwzlA VgzY _xylgkpvnz! DZyylvY _Ywylk _wpt RgYlypgt Nv[lvYwy^ 0.
/1 VgzY _xylgkpvn! DZyylvY _Ywylk _wpt Nv[lvYwy^NvYyZkly Ewzl gY Ivk VtgvY Txz 0.
/3 Ewzl NuxgiY mywu _xylgkpvn wm DZyylvY Nv[lvYwy^wm _Ywylk RgYlypgt Tvt^ 0/
/7 VgzY) _Ywylk RgYlypgt gvk VywrliYlk JZYZyl Epzxwzgt "gtt zlxYgnl,zptYtzwptz&Ewzlz gY

Ivk wm VtgvY Ppilvzl 00

0

blyuwvY egvsll SZitlgy Vw\ly _YgYpwv

Cxxlvkp] O Typnpvgt
Tmm'_pYl Ewzl DgtiZtgYpwv RgvZgt
Vgnl 7 wm 3:



JaaOYNRg S )Myx\sx]nm,

3/1 OeJTeJx_Y _LSOMdReO

M]ZZnx\ Zn[\Zsl\syx[ yx \rn ixx]iv ^yv]wn yo [vspr\va lyx\iwsxi\nm [ysv )3111 o\: yZ 7D/: w", \ri\ lix
kn ms[zy[nm yo yx.[s\n )_NMV- Jzznxms` R- bnonZnxln R,- ly]zvnm _s\r [n^nZiv zvix\ oilsvs\a
lyx[\Z]l\syx zZytnl\[ sx Znlnx\ aniZ[- ri[ Zn[]v\nm sx \rn ill]w]vi\syx yo i kilu.vyp yo vy_ vn^nv
lyx\iwsxi\nm niZ\rnx wi\nZsiv \ri\ s[ i_is\sxp \y kn ms[zy[s\syxnm ka vixm [zZnimsxp yx zZn^sy][va
izzZy^nm yx.[s\n ms[zy[iv iZni[/

drn yktnl\s^n yo \rs[ i[[n[[wnx\ s[ \y zZn[nx\ \rn mi\i ixm oyZwiv n^iv]i\syx \y mnwyx[\Zi\n \ri\ \rn
zZyzy[nm yxn \swn ms[zy[iv yo \rn n`s[\sxp ill]w]vi\nm kiluvyp yo [ysv 0 [ixm wi\nZsiv[ )i[ yo
Yy^nwknZ 711:, _s\ry]\ ZnpiZm[ \y \rn ixx]iv [ysv ^yv]wn vsws\- _svv wnn\ \rn n`s[\sxp my[n
yktnl\s^n ky]xmiZa lyxms\syx[ i[ izzZy^nm ka \rn YbM oyZ [nz\sl _i[\n- Myyvsxp dy_nZ [sv\ ixm
y\rnZ niZ\rnx \azn wi\nZsiv[ )bnonZnxln 3,- n^nx so ][n yo \rn [iwn ms[zy[iv osnvm oyZ o]\]Zn [zZnimsxp
s[ i[[]wnm \y lyx\sx]n y^nZ \rn Znwisxsxp zvix\ yznZi\sxp vslnx[n/

drn n[\ikvs[rnm my[n ki[nm ky]xmiZa lyxms\syx[ )YbM izzZy^nm, oyZ ms[zy[iv ixm ill]w]vi\syx yo
vy_.vn^nv lyx\iwsxi\nm [nz\sl _i[\n- Myyvsxp dy_nZ [sv\[ ixm [ysv0[ixm ws`n[ yx mn[spxi\nm zvy\[
_s\rsx \rn eh [s\n ky]xmiZa _svv lyx\sx]n \y kn izzvsnm _s\ry]\ lrixpn/ drn[n my[n vsws\ lZs\nZsi
iZn \iunx oZyw Jzznxms` L yo bnonZnxln R- ixm iZnI

c drn my[n \y \rn _ryvn kyma yZ ixa yZpix yo i razy\rn\sliv wi`swivva n`zy[nm sxms^sm]iv
w][\ kn vn[[ \rix 3/1 wZnwvaZ m]Zsxp \rn znZsym \ri\ eh ri[ il\s^n lyx\Zyv y^nZ \rn ms[zy[iv
zvy\[ )zvix\ yznZi\sxp vson,/

c drn my[n[ \y \rn _ryvn kyma ixm ixa yZpix yo ix sxim^nZ\nx\ sx\Z]mnZ oyvvy_sxp \rn znZsym yo
il\s^n zvix\ lyx\Zyv y^nZ \rn zZyznZ\a oZyw \rn zZykikvn zi\r_ia[ yo n`zy[]Zn s[ vn[[ \rix =
wZnwvaZ/

c Ns[zy[iv yznZi\syx[ w][\ kn i\ yxn yo \rn izzZy^nm yx.[s\n vyli\syx[/

3/3 LilupZ_fvm

Rx 3EDE- enZwyx\ hixunn Y]lvniZ ay_nZ MyZzyZi\syx ZnY]n[\nm oZyw \rn YbM znZws[[syx \y
Zy]\sxnva ms[zy[n yo [vspr\va lyx\iwsxi\nm [nz\sl _i[\n sx mn[spxi\nm yx.[s\n iZni[ sx illyZmixln
_s\r ~_MPb71/:17)i,/ JzzZy^iv oZyw \rn YbM _i[ pZix\nm yx J]p][\ :1- 3EDE- zZy^smnm \ri\ \rn
ZnY]n[\ ixm ixiva[s[ kn znZwixnx\va sxlyZzyZi\nm sx\y \rn zvix\'[ _oo[s\n Ny[n Mivl]vi\syx Vix]iv
)_NMV,/ bn^s[syx E \y \rn _NnV )Jzznxms` L, sxlyZzyZi\nm \rn i[[n[[wnx\ ixm \rn izzZy^iv yo
wn\rym[ ]\svsbnm oyZ yx.[s\n ms[zy[iv yo [vspr\va lyx\iwsxi\nm [n_ipn [v]mpn ka vixm [zZnimsxp/ drn
izzZy^iv ivvy_nm oyZ \rn n`s[\sxp [nz\sl sx^nx\yZa \y kn ms[zy[nm yo yx.[s\n ivyxp _s\r o]\]Zn
Y]ix\s\sn[ ix\slszi\nm \y kn pnxnZi\nm i[ ziZ\ yo Zy]\sxn [a[\nw wisx\nxixln/ PyZ z]Zzy[n[ yo
mnwyx[\Zi\sxp \ri\ o]\]Zn imms\syx yo _i[\n wi\nZsiv[ ly]vm kn immnm \y \rn ms[zy[iv zvy\[- \rn
Zimsyvypsliv ixiva[s[ zZytnl\nm ix ixx]iv pnxnZi\syx Zi\n yo iky]\ 3D-A11 pivvyx[ yo [n_ipn
lyx\isxsxp iky]\ 3;11 up yo [yvsm wi\nZsiv[ \ri\ wspr\ ZnY]sZn yx.[s\n [zZnimsxp/ YbM znZws[[syx
oyZ \rn[n o]\]Zn ms[zy[iv[ _i[ pZix\nm i[ vyxp i[ ky\r \rn zZytnl\nm my[n )oyZ ky\r l]ZZnx\ ixm ivv
zi[\ ms[zy[iv yznZi\syx[, ixm Zimsyx]lvsmn lyxlnx\Zi\syx vsws\[ )~ 31& yo \rn S_MPb71- Jzznxms`
L- dikvn RR- lyxlnx\Zi\syx ^iv]n[, iZn [i\s[osnm/ Yy [znlsosl vsws\ yx ixx]iv ^yv]wn yo [nz\sl _i[\n
\ri\ ly]vm kn ms[zy[nm yo _i[ sxlv]mnm sx \rn izzZy^iv/

Rx 3EE=- enZwyx\ hixunn ZnY]n[\nm oZyw \rn YbM \ri\ \rn zZn^sy][ i]\ryZsbi\syx oyZ yx.[s\n
ms[zy[iv yo [nz\sl _i[\n kn iwnxmnm \y znZws\ \rn yx.[s\n ms[zy[iv yo [vspr\va lyx\iwsxi\nm Myyvsxp

;

enZwyx\ hixunn Y]lvniZ ay_nZ c\i\syx

Jzznxms` S _Zspsxiv
_oo.cs\n Ny[n Mivl]vi\syx Vix]iv
aipn C yo =C



JYYNTMPe - )LwvZpv[lk,

bw]lz YptZ ugZlzpgt/ bol gxxtpigZpwv gvgt_`lk Zol l^xliZlk zgkpwtwnpigt puxgiZ mzwu hwZo Zol
l^pYZpvn pv\lvZwz_ gZ ZogZ Zpul wm ghw[Z3;-111 .4 +).:EA u+ ~wm gii[u[tgZlk YptZ- gtwvn ]pZo gv
wxlzgZpvn i_itl )3DuwvZoY, nlvlzgZpwv zgZl wm ghw[Z;111 .4 + ).33: u+~! bol T_L zlZ[zvlk Zolpz
YgmlZ_ l\gt[gZpwv- kgZlk Sgzio;/ 3EEA-nzgvZpvn gxxzw\gt mwz Zol xzwxwYlk YptZ kpYxwYgt/ apuptgz Zw
Zol Yl]gnl ]gYZl kpYxwYgt- T_L giilxZgvil zly[pzlk ZogZ gtt kpYxwYgt wxlzgZpwvY hl iwvk[iZlk Y[io
ZogZ hwZo Zol xzwrliZlk kwYl )mwz hwZo i[zzlvZ gvk gtt xgYZ kpYxwYgt wxlzgZpwvY, gvk zgkpwv[iRpkl
iwvilvZzgZpwv tpupZY gzl YgZpYmplk/ bol Ywpt iwvilvZzgZpwv tpupZY )mwz gv_ Yguxtl, ]lzl hgYlk wv
tpupZpvn l^Zlzvgt gvv[gt kwYl Zw 7= uzlu gYY[upvn iwvZpv[w[Y wii[xgvi_ wv gv pvmpvpZl xtwZ gZ ZogZ
iwvilvZzgZpwv [vpmwvvt_ Yxzlgk Zw g 3= lu klxZo/ Tw Yxlipmpi tpupZ wv gvv[gt \wt[ul wm Lwwtpvn
bw]lz YptZ ZogZ iw[tk hl kpYxwYlk wm ]gY pvit[klk pv Zol gxxzw\gt/ bol T_L gtYw zly[pzlk ZogZ gv_
m[zZolz uwkpmpigZpwv Zw Zol xzwxwYlk giZpwv og\l xzpwz T_L YZgmm gxxzw\gt/

Pv 3EEE)]pZo g Y[xxtlulvZgt mptpvn pv7111,- clzuwvZ fgvsll mptlk g Zopzk zly[lYZ [vklz31 LO_
71/7117 ]pZo Zol T_L Zw gulvk Zol xzl\pw[Yt_ gxxzw\lk gxxtpigZpwvY mwz wv.YpZl tgvk kpYxwYgt wm
YtpnoZt_ iwvZgupvgZlk lgzZo ~ ugZlzpgtY )YlxZpi Yt[knl gvk Lwwtpvn bw]lz YptZ, Zw pvit[kl
gxxzw^pugZlt_ E11 IvR)7=/= u , wm gii[u[tgZlk iwvZgupvgZlk Ywpt nlvlzgZlk k[zpvn iwvYZz[iZpwv
giZp\pZplY ]pZopv Zol cf YzwZliZlk Jzlg/ aguxtpvn wm Zol Ywpt zl\lgtlk tw] tl\ltY wm zgkpwgiZp\pZ_
ZogZ ]lzl Ypuptgz pv zgkpwv[itpklY gvk giZp\pZ_ tl\ltY Zw Zol YlxZpi ]gYZl gvk Lwwtpvn bw]lz YptZY
xzl\pw[Yt_ lviw[vZlzlk/ bol zly[lYZ Zw Zol T_L mwz ZopY gkkpZpwvgt ugZlzpgt gtYw pvkpigZlk ZogZ
gkkpZpwvgt guw[vZY wm iwvZgupvgZlk Ywpt" Ygvk gYYwipgZlk ]pZo zwgk Y]llxpvnY mwttw]pvn ]pvZlz
Ygvkpvn wm zwgk gvk dgts]g_Y pv Zol YzwZliZlk Jzlg iw[tk zlY[tZ pv gv lYZpugZlk3111 .4 : xlz _lgz
)7D/: u : xlz _lgz, ZogZ upnoZ vllk Zw hl kpYxwYlk wm gY YtpnoZt_ iwvZgupvgZlk ugZlzpgtY/

bol T_L zly[lYZlk ZogZ Zol pvpZpgt Y[hupZZgt)3EEE,wm Zol Ywpt Yxzlgkpvn71/7117 gxxtpigZpwv pvit[kl
gv gvgt_YpY ZogZ l\gt[gZlk xzwrliZlk m[Z[zl gkkpZpwvY wm gv lYZpugZlk gvv[gt \wt[ul wm Ywpt hlpvn
gkklk Zw Zol klYpnvgZlk kpYxwYgt xtwZY/ bopY pvmwzugZpwv ]gY zly[pzlk pmclvvwvZ fgvsll pvZlvklk
Zw [Yl Zol71/7117 Ywpt kpYxwYgt gxxtpigZpwv mwz gxxzw\gt Zw kpYxwYl wm xwZlvZpgt m[Z[zl \wt[ulY )p/l/-
vwZ r[YZ g wvl.Zpul kpYxwYgt gxxtpigZpwv, wmtw] tl\lt iwvZgupvgZlk Ywpt pv Zol Ygul ugvvlz gY
gtzlgk_ gxxzw\lk mwz YlxZpi ]gYZl gvk Lwwtpvn bw]lz YptZ/ clzuwvZ fgvsll zl\pYlk pZY gxxtpigZpwv
h_ gkkpvn gv gvgt_YpY mwz g xzwrliZlk gvv[gt \wt[ul wm3111 IvR-wz ly[p\gtlvZt_ 7D/: uR- wm
iwvZgupvgZlk Ywpt YZgzZpvn pv Zol _lgz7111 gvk iwvZpv[pvn wv g _lgzt_ hgYpY [vZpt lvk wm xtgvZ tpilvYl
pv 713:/ JZ Zol lvk wm Zol xzwrliZlk kpYxwYgt YZzlgu- Zol gii[u[tgZlk h[ptk[x wm iwvZgupvgZpwv
mzwu gtt Yw[zilY )YlxZpi ]gYZl- Lwwtpvn bw]lz YptZ gvk Ywpt 0 Ygvk up^lY, wv Zol kpYxwYgt mpltk ]gY
l\gt[gZlk mwz hwZo Zol kwYl puxgiZ Zw Zol izpZpigt zlilxZwz gZ Zol lvk wm Zol iwvZzwt xlzpwk gvk Zol
gYY[ulk pvZz[klz/ bolYl kwYl puxgiZY ]lzl mw[vk giilxZghtl ]olv iwuxgzlk gngpvYZ Zol wzpnpvgt
wv.YpZl Yxzlgkpvn kwYl giilxZgvil izpZlzpg wm P uzlut_z )LwvZzwt Ylzpwk, gvk = uzlut_z )PvZz[klz
ailvgzpw,/ bol 3111 .4+)7D/: u&, gvv[gt nlvlzgZpwv zgZl wm Ywpt ]gY hgYlk wv xtgvZ YZgmm lYZpugZlY
ZogZ gxxzw^pugZlt_ ZogZ guw[vZ wm Ywpt gvk Ygvk pY iwttliZlk mzwu zwgk gvk ]gts]g_ Y]llxpvnY
pvYpkl Zol YzwZliZlk Jzlg mwttw]pvn lgio _lgz'Y ]pvZlz itlgv.[x gY xgzZ wm zw[Zpvl ugpvZlvgvil/ bopY
pY Zol wvt_ Z_xl wm lgzZolv ugZlzpgtY ZogZ ogY g Yxlipmpi gvv[gt \wt[ul tpupZ gYYwipgZlk ]pZo pZ pv
gkkpZpwv Zw Zol xzwrliZlk kwYl gvk iwvilvZzgZpwv tpupZY gYYwipgZlk ]pZo Zol kpYxwYgt wm YlxZpi ]gYZl
gvk Lwwtpvn bw]lz YptZ/ Tw \wt[ul lYZpugZl mwz [vpklvZpmplk m[Z[zl YpZl l^ig\gZpwv gvk iwvYZz[iZpwv
giZp\pZplY ]gY xzw\pklk/

=

clzuwvZ fgvsll T[itlgz Yw]lz aZgZpwv

Jxxlvkp^ RVzpnpvgt
Vmm.apZl MwYl Lgti[tgZpwv Sgv[gt
Ygnl D wm =C
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1-/ _bRREYf TM YL_bPa_

aol l\gt[gZpwv wm Zol zgkpwtwnpigt puxgiZ wm gtt xgYZ) gii[u[tgZlk YZwzgnl pv\lvZwz_) gvk xzwrliZlk
m[Z[zl ]gYZl Yxzlgkpvn wxlzgZpwvY wv g Ypvntl kpYxwYgt xtwZ &0-C gizlY gZ _w[Zo lvk wm YpZl' og\l
pvkpigZlk Zol mwttw]pvn zlY[tZY gvk iwvit[YpwvYD

` Ett xgYZ Yxzlgkpvn wm YlxZpi ]gYZl) Iwwtpvn aw]lz YptZ- gvk Ywpt.Ygvk up^lY Zozw[no Zol lvk
wm1//3 og\l zlY[tZlk pv g ug^pu[u wzngv kwYl Zw g izpZpigt zlilxZwz &iwvZzwt Vlzpwk [Yl'
ZogZ giiw[vZY mwz wvt_ 03-=" wm Zol 0 uzlut_lgz tpupZ- dpZo zlYxliZ Zw Zol NvZz[klz kwYl
tpupZ wm : uzlut_lgz) gpt xgYZ YxzlgkpvnY Zozw[no Zol lvk wm 1//3 giiw[vZ mwz wvt_ =-1" wm
Zol ug^pu[u wzngv kwYl Zw Zol tpupZpvn zlilxZwz gZ Zol lvk wm xtgvZ tpilvYl-

` aol puxgiZ mzwu Zol xzwrliZlk Yxzlgkpvn wm Zol l^pYZpvn ]gYZl ugZlzpgtY pv YZwzgnl pY
lYZpugZlk Zw giiw[vZ mwz wvt_ :-3" wm Zol 0 uzlu._lgz IwvZzwt Vlzpwk kwYl tpupZ- wz wvt_
0=-=" wm Zol Ygul tpupZ ]olv gtt xgYZ YxzlgkpvnY gzl iwuhpvlk ]pZo Zol ugZlzpgtY i[zzlvZt_
pv YZwzgnl &gY wm Zol lvk wm Sw\luhlz 1//3'- aol ug^pu[u NvZz[klz wzngv kwYl mzwu gtt
xgYZ Yxzlgkpvn gvk YZwzlk ugZlzpgtY pY /-7:; uzlut_z) wz C-0" wm Zol : uzlut_z NvZz[klz
Yilvgzpw kwYl tpupZ- aolYl zlY[tZY pvkpigZl ZogZ Zol l^pYZpvn pv\lvZwz_ wm ]gYZl ugZlzpgtY pv
YZwzgnl igv hl xtgilk wv Zol _w[Zo kpYxwYgt xtwZ ]pZow[Z l^illkpvn kwYl puxgiZ tpupZY
xzl\pw[Yt_ lYZghtpYolk mwz g Ypvntl kpYxwYgt mpltk-

` EYY[upvn Zol Ygul gvv[gt g\lzgnl nlvlzgZpwv zgZl wm zgkpwgiZp\pZ_ pv ]gYZl ugZlzpgtY
&YlxZgnltYptZtYwpt' ZogZ ogY hllv whYlz\lk w\lz Zol tgYZ mw[zZllv _lgzY pY gkklk Zw gtt xgYZ
]gYZl YxzlgkpvnY gvk YZwzlk Ywpt iwuupZulvZY) Zol xzwrliZlk kwYl gZ Zol lvk wm Zol i[zzlvZ
xtgvZ tpilvYpvn xlzpwk &_lgz 1/03' _pltkY g tpupZpvn ug^pu[u izpZpigt zlilxZwz kwYl &mwz
lpZolz Zol iwvZzwt xlzpwk wz pvgk\lzZlvZ pvZz[klz' ly[p\gtlvZ Zw wvt_ 1:-3" wm Zol uwYZ
zlYZzpiZp\l gvv[gt kwYl tpupZ &gYYwipgZlk ]pZo Zol N uzlu._lgz tpupZ mwz Zol ug^pu[u wzngv
k[zpvn Zol IwvZzwt Vlzpwk'- aopY mpvkpvn kluwvYZzgZlY ZogZ Zol iwvZpv[lk [Yl wm Zol _w[Zo
kpYxwYgt xtwZ) l\lv ]pZo Zol gkkpZpwv wm 0A);:3mZ3wm YtpnoZt_ iwvZgupvgZlk Ywpt i[zzlvZt_ pv
YZwzgnl) ]ptt vwZ l^illk Zol gxxzw\lk tpupZpvn kwYl izpZlzpg lYZghtpYolk pv Zol TJIR-

` ahl kwYl puxgiZ ulZowkwtwn_ [Ylk Zw klZlzupvl iwuxtpgvil ]pZo Zol wv,YpZl Yxzlgkpvn kwYl
tpupZY gzl vwZ kzp\lv h_ Zol \wt[ul wm ]gYZl ugZlzpgt kpYxwYlk wm) h[Z h_ Zol ZwZgt
zgkpwgiZp\pZ_ iwvZlvZ wm Zol ugZlzpgt- L^pYZpvn tpupZY wv Zol iwvilvZzgZpwv wm zgkpwgiZp\pZ_ pv
]gYZl ulkpg xzw\pklY xzwZliZpwv mzwu Yugtt \wt[ulY wm ~hwZ~ wz opno Yxlipmpi giZp\pZ_
ugZlzpgtY mzwu hlpvn Yxzlgk wv Zol kpYxwYgt mpltk-

;

clzuwvZ fgvsll S[itlgz Vw]lz _ZgZpwv

Exxlvkp^ O Tzpnpvgt
Tmm,_pZl JwYl Igti[tgZpwv Rgv[gt
Vgnl C wm :=
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ctp yp^tYo Yr p`lx_l^uzs ^tp uyZln^] r\Yy ^tp Yz-]u^p ]Z\plouzs u] ^tp ]lyp l] _]po lzo lZZ\Y`po
uz ^tp Y\usuzlx pbpyZ^uYz \p[_p]^ ylop ^Y ^tp VaI _zop\ PYIMa1/.R/1 rY\ ]pZ^un al]^p lzo atunt
tl] mppz lZZxupo uz lxx ]_m]p[_pz^ lypzoypz^ \p[_p]^] rY\ loou^uYzlx ^cZp] Yr pl\^tpz yl^p\ulx] ^Y
mp ou]ZY]po mc xlzo ]Z\plouzs Yz-]u^p. ctp Zl^talc lzo oY]p yYopx] rY_zo uz aps_xl^Y\c N_uop
P.R/C 'aprp\pznp 1) l\p pyZxYcpo uz Zp\rY\yuzs ^tp \louYxYsunlx oY]p uyZln^ l]]p]]ypz^. ctp
lZZxunl^uYz Yr ^tp oY]p yYopx] mpsuz] au^t ^tp ntl\ln^p\udl^uYz Yr ^tp al]^p yl^p\ulx] ^tl^ l\p ^Y mp
]_mvpn^ ^Y ^tp oY]p p`lx_l^uYz.

3.0 fl]^p Itl\ln^p\udl^uYz

ctp pbu]^uzs lnn_y_xl^po ]Yux~]lzo ^tl^ tl] n\pl^po l mlnwxYs Yr lnn_y_xl^po yl^p\ulx Y`p\ ^tp xl]^
]p`p\lx cpl\] u] uopz^urupo Yz clmxp 0, lxYzs au^t ^tp p]^uyl^po `Yx_yp lzo Y\usuzl^uYz Yr yl^p\ulx.
ctp ]Yux yl^p\ulx] ap\p Z\uyl\uxc op\u`po r\Yy pbnl`l^uYz ln^u`u^up] l]]Ynul^po au^t ^tp nYz]^\_n^uYz
Yr zpa ]pn_\u^c rpznp] lxYzs ^tp Zxlz^&] _\Y^pn^po D\pl mY_zol\c lzo ^tp nYz]^\_n^uYz Yr zpa Zxlz^
uz]^lxxl^uYz] l]]Ynul^po au^t ^tp nlZlmuxu^c ^Y Zp\rY\y tco\Yspz al^p\ ntpyu]^\c ^\pl^ypz^ Yr ^tp
Zxlz^&] nYYxlz^ ]c]^py. Dx]Y uznx_opo l\p \Ylo ^\pl^ypz^ ]lzo] _]po rY\ auz^p\ ^\ln^uYz uz]uop ^tp
Z\Y^pn^po l\pl.

ctp ]Yux~ ]lzo yub u] ^cZunlx Yr ruxx yl^p\ulx nYz^luzuzs xust^ ^Y ol\w m\Yaz ZYY\xc ]Y\^po ]Yux] au^t
]Yyp ]ylxx ]^Yzp], lzo ylc uznx_op ]ylxx uznuopz^lx Zupnp] Yr l]Ztlx^. ctp ]Yux al] \pyY`po r\Yy
u^] Y\usuzlx xYnl^uYz mc ]tY`px, mlnwtYp lzo r\Yz^-pzo xYlop\, lzo Zxlnpo uz^Y o_yZ ^\_nw] rY\
^\lz]ZY\^ ^Y ^tp ^pyZY\l\c ]^Y\lsp l\pl xYnl^po mp^appz ^tp IYYxuzs cYap\] atp\pu^al] opZY]u^po
Yz ^tp s\Y_zo ]_\rlnp lzo nY`p\po ^Y Z\p`pz^ p\Y]uYz. ctu] xYnl^uYz al] ]pxpn^po mpnl_]p u^ al]
lalc r\Yy l\pl] \Y_^uzpxc Ynn_Zupo mc Zxlz^ ]^lrr, lzo nY_xo pl]uxc mp nYz^\Yxxpo. ctp yY]^ Z\Ymlmxp
]Y_\np Yr ^tp xYa xp`px] Yr \louYln^u`p nYz^lyuzl^uYz u] o_p ^Y ^tp Z\p]pznp Yr mpxYa op^pn^lmxp
\pyY`lmxp nYz^lyuzl^uYz \pou]^\um_^po mc rYY^ ^\lrrun r\Yy uz]uop ^tp Zxlz^ ^Y flxwalc] lzo Zl\wuzs
l\pl]. b_m]p[_pz^ ]_\rlnp \_zYrr nl\\up] ^tp nYz^lyuzl^uYz ^Y zpl\mc pbZY]po ]Yux zpl\ ^tp _\Y^pn^po
D\pl mY_zol\c atp\p u^ lnn_y_xl^p] Y`p\ ^uyp ^Y xYa-xp`px op^pn^lmxp nYznpz^\l^uYz]. JYaz al]t
lzo opZY]u^uYz Yr Zl\^un_xl^p ln^u`u^c \pxpl]po r\Yy ^tp Zxlz^&] _\uyl\c epz^ b^lnw l] Zl\^ Yr \Y_^uzp
sl]pY_] pyu]]uYz] ylc lx]Y tl`p nYz^\um_^po ^Y ^tp xYa xp`px] Yr op^pn^lmxp ln^u`u^c.

MY\ ZY^pz^ulx r_^_\p ou]ZY]lx `Yx_yp] Yr ]lzo lzo ]Yux, ^tp n_\\pz^ `Yx_yp xuyu^ '0///\^xi1A.3 y 3k,
YJIT DZZpzoub O, aprp\pznp P) al] ml]po Yz ^tp pbZpn^po \l^p Yr \Ylo ]lzo _]po rY\ auz^p\ \Ylo
lzo alxwalc ^\ln^uYz, m_^ ouo zY^ lz^unuZl^p Y\ \prxpn^ ^tp ZY^pz^ulx rY\ r_^_\p ]u^p nYz]^\_n^uYz
ln^u`u^up] ^tl^ nY_xo pbnl`l^p ]Yux] Yz-]u^p ^tl^ lx]Y nYz^luz xYa xp`px] Yr Zxlz^ \pxl^po \louYln^u`u^c.
ctp Z\p]pz^ uz`pz^Y\c Yr ]^Y\po ]Yux~]lzo mp^appz ^tp IYYxuzs cYap\] uznx_op] lZZ\Ybuyl^pxc
0A,;:3 r^3':1A y

3) Yr yl^p\ulx Yr atunt Yzxc 3.3" Y\ ;0; \^x'0=.7 z\&) Y\usuzl^po l] \Yloalc
]appZuzs]. Pz lnnY\olznp au^t DZZpzoubp] E lzo M Yr ^tp YJIT, ou]ZY]lx Yr ]pZ^un al]^p lzo
IYYxuzs cYap\ ]ux^ yl^p\ulx u] zY^ xuyu^po mc lz lzz_lx `Yx_yp xuyu^ m_^ mc ^Y^lx oY]p uyZln^ \pxl^po
^Y ^tp \louYln^u`u^c nYz^pz^ Yr ^tp ]ux^ lzo ^tp nYznpz^\l^uYz YryouYln^u`u^c nYz^luzpo au^tuz u^.
I_\\pz^xc, Yzxc ]Yux]~ ]lzo yub^_\p] tl`p lz lzz_lx Yz-]u^p ou]ZY]lx xuyu^ p[_lx ^Y 0///r^3 '1A.3
y3).

=

ep\yYz^ hlzwpp V_nxpl\ _Yap\ b^l^uYz

DZZpzoub R Y\usuzlx
Yrr-bu^p JY]p Ilxn_xl^uYz Tlz_lx
_lsp 0/ Yr :=
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1,0 _unr Ln_'PDTyePeth EhsntnyzxeznZi VxugihYxi YiwYnxisitzy

ami sizmuh uk yunr-yeth hnyvuyer uk zmi i\nyzntl fegprul ntZitzux] [nrr Yyi zmi zigmtnwYi uk reth
yvxiehntl nt e settix gutynyzitz [nzm zmi gYxxitz gussnzsitzy kux zmi ut)ynzi hnyvuyer uk yivzng
[eyzi eth Juurntl au[ix ynrzy ey evvxuZih f] zmi SYJ eth nsvrisitzih nt Evvithngiy I eth N uk
zmi bixsutz detpii TLJR "Yikixitgi r&, ami eggYsYreznut uk xehnuegznZnz] ut zmi hnyvuyer vruz
kux zmny vxuvuyih yunr yvxiehntl uvixeznut [nrr fi zxiezih ey nk Juurntl au[ix ynrz ux yivzng [eyzi [ey
fintl hnyvuyih uk yntgi zmi gmexegzixnyzngy uk err zmiyi xiynhYer yurnhy exi ynsnrex "iexzmit)z]vi
sezzix&, ami _uYzm knirh "evvxu\nsezir] /,A egxiy nt yn^i& mey fiit Yyih kux err veyz hnyvuyer
uvixeznuty eth ny i\vigzih zu fi Yyih kux zmi vregisitz uk zmi i\nyzntl fegprul "yii aefri / efuZi&
uk evvxu\nsezir] /=':71 ;F1 "70= @!- uk yunr eth err ettYer vxuoigzih kYzYxi hnyvuyery uk yivzng
[eyzi' Juurntl au[ix ynrz' eth ru[)riZir gutzesntezih yunr ZurYsiy zmxuYlm zmi ith uk zmi vretz~y
gYxxitz uvixezntl rngityi "]iex 0./1&' Lizixsnteznut uk zmi xehnurulnger huyi nsvegz mey fiit sehi
feyih ut zmi yesi suhiry eth vezm[e] eyyYsvznuty ey nthngezih nt Evvithn\ I uk zmi bixsutz
detpii TLJR eth evvxuZih ey vexz uk zmi uxnlnter hnyvuyer eter]yny evvrngeznut kux yivzng [eyzi,

Iuzm zmi i\nyzntl eggYsYrezih eth kYzYxi vuzitzner yunr sezixner [nrr fi hnyvixyih Yyntl z]vnger
elxngYrzYxer hx] fYrp yYxkegi yvxiehntl vxegzngiy nt evvxuZih hnyvuyer exiey ut ynzi, Otgnhitzer
vnigiy uk eyvmerz eth rexli yzutiy zmez exi vngpih Yv [nzm zmi yunr [nrr fi ygxiitih uYz fikuxi zmi
yunr-yeth ny yvxieh,

Yiguxhy uk zmi hnyvuyer zmez [nrr fi sentzentih ntgrYhi zmi kurru[ntl "ey vxiygxnfih nt Yikixitgi /'
Evvithn\ I&C

"e& zmi xehnutYgrnhi gutgitzxeznuty hizigzih nt zmi yunr-yeth "sieyYxih zu itZnxutsitzer
ru[ix rnsnzy uk hizigznut&

"f& zmi zuzer ZurYsi uk sezixner hnyvuyih uk

"g& zmi zuzer xehnuegznZnz] nt zmi hnyvuyer uvixeznut ey [irr ey zmi zuzer eggYsYrezih ut iegm
hnyvuyer vruz ez zmi znsi uk yvxiehntl

"h& zmi vruz ut [mngm zmi yunr [ey evvrnih' eth

=

bixsutz detpii SYgriex Vu[ix _zeznut

Evvithn\ P Txnlnter
Tkk)_nzi Luyi JergYreznut RetYer
Veli OO uk 7;



APPINEJY L ~Dsrxlrygf"

~g" fswg ecoeyocxlsrw sv pcZlpyp coosYcdog ceeypyocxgf cexlzlx[ fgxgvplrcxlsrw vguylvgf xs
fgpsrwxvcxg xkcx xkg fswg olplxw lptswgf sr xkg ocrf wtvgcflri stgvcxlsrw kczg rsx dggr
gZeggfgf)

Ts grwyvg xkcx xkg cfflxlsr sh xkg wslo esrxclrlri xkg vcflscexlzlx[ Yloo rsx gZeggf xkg dsyrfcv[
esrflxlsrw& xkg xsxco vcflscexlzlx[ crf fswg ecoeyocxlsr Yloo lreoyfg coo!~,/ flwtswco stgvcxlsrw sh
wgtxle Ycwxg& Dssolri TsYgv wlox crf wslo,wcrf fgec['esvvgexgf xs xkg fcxg sh xkg ocxgwx wtvgcflri
tocegf sr xkg fgwlircxgf flwtswco tosxw) Jr cfflxlsr& esregrxvcxlsr olplxw cttolgf xs xkg flwtswco sh
gcvxkgr x[tg pcxgvlcow ~fv[ wslo" vgwxvlex xkg tocegpgrx sh wpcoo zsoypgw sh pcxgvlcow xkcx kczg
vgocxlzgo[ klik vcflscexlzlx[ esregrxvcxlsrw)

Ar[ hcvpgv ogcwlri ocrf ywgf hsv xkg flwtswco sh wslo Yloo dg rsxlhlgf sh xkg cttolecdog vgwxvlexlsrw
tocegf sr xkg wlxg fyg xs xkg wtvgcflri shosY ogzgo esrxcplrcxgf pcxgvlco) Tkgwg vgwxvlexlsrw cvg xkg
wcpg cw fgxclogf hsv wgtxle Ycwxg wtvgcflri cw ilzgr lr Rghgvgreg .)

Tkg flwtswco stgvcxlsr sh xkg wslo tlogw Yloo hsoosY xkg cttolecdog Vgvpsrx _crngg tvsegfyvgw xs
pclrxclr fswgw cw osY cw vgcwsrcdo[ ceklgzcdog crf Ylxklr xkg wtgelhle fswg evlxgvlc cw tvgzlsywo[
cttvszgf hsv wgtxle crf Dssolri TsYgv wlox Ycwxg flwtswco)

0)0 Elwtswco Posx Dkcvcexgvlwxlew

Aoo fgwlircxgf flwtswco wlxgw ~wlZ flhhgvgrx tosxw" cvg osecxgf sr xkg Irxgvi[ Nyeogcv Nsvxkgcwx
Vgvpsrx _crngg tocrx wlxg crf cvg Ylxklr xkg wlxg dsyrfcv[ wgeyvlx[ hgreg) Tkg Ssyxk hlgof esrwlwxw
sh cttvsZlpcxgo[ .)= cevgw crf lw egrxgvgf cttvsZlpcxgo[ .3-- hggx Ssyxk sh xkg Rgcexsv Cyloflri)
Tklw hlgof kcw dggr xkg sro[ srg sh xkg NRD cttvszgf hlgofw xkcx kcw cexycoo[ dggr yxlol\gf hsv xklw
tyvtswg xs'fcxg) Jx lw crxleltcxgf xkcx hyxyvg flwtswco stgvcxlsrw Yloo cows yxlol\g xkg Ssyxk hlgof wlreg
wyhhlelgrx pcvilr lr esptcvlwsr xs xkg cttvszgf fswg olplx evlxgvlc wxloo gZlwxw hsv crxleltcxgf Ycwxg
flwtswco sh xkg gZlwxlri dcenosi sh wslo rsY lr wxsvcig& toyw coo gZtgexgf hyxyvg flwtswcow sh wgtxle
Ycwxg& Dssolri TsYgv wlox crf wslo , wcrf plZgw cwwyplri xkg wcpg sdwgvzgf igrgvcxlsr vcxgw ~wgg
Tcdogw .0 xkvsyik .=" tgvwlwx xs xkg grf sh xkg tocrx olegrwg lr /-.0)

Jr cfflxlsr xs xkg Ssyxk hlgof& xkg rsvxk grf sh xkg wlxg kcw cr cfflxlsrco xgr cevg tcvego egrxgvgf
cttvsZlpcxgo[ /&--- hggx rsvxkYgwx sh xkg Rgcexsv Cyloflri) Pvlsv cwwgwwpgrxw kczg fgpsrwxvcxgf
xkcx c wlriog tosx sh cdsyx / cevgw lw wyhhlelgrx xs pggx vsyxlrg sv gZtgexgf flwtswco rggfw) Tkgvghsvg
xkg rsvxkgvr wlxg esyof dg wydflzlfgf lrxs 3 tosxw lh cfflxlsrco ectcelx[ Ycw rggfgf)

0)1 Rcflsosileco Jptcex Mgxksfsosi[

Tkg cpsyrx sh vcflscexlzlx[ cffgf xs cr[ sh xkg flwtswco hlgofw lw tvsegfyvcoo[ esrxvsoogf xs lrwyvg
xkcx fswgw cvg pclrxclrgf Ylxklr xkg tvlsv cttvszgf olplxw sh xkg dsyrfcv[ esrflxlsrw ~wgg Sgexlsr
.)- cdszg")

Ts cwwgww xkg fswg vgeglzgf ~chxgv xkg wtvgcflri sh xkg gZlwxlrib ;&730 hx0 a3/; p0bcosri Ylxk dsxk
tcwx vgesvfgf flwtswco cttolecxlsrw& toyw tvsmgexgf hyxyvg cttolecxlsrw" d[ xkg pcZlpcoo[ gZtswgf
lrflzlfyco fyvlri xkg tgvlsf sh tocrx esrxvso& crf xs cr lrcfzgvxgrx lrxvyfgv chxgv tocrx esrxvso sh
ceegww grfw ~vghgvgreg [gcv sh/-.0"& xkg wcpg tcxkYc[ psfgolri& cwwyptxlsrw crf fswg ecoeyocxlsr
pgxksfw cw cttvszgf hsv wgtxle Ycwxg& Dssolri TsYgv wlox crf tcwx wslo , wcrf flwtswcow cvg ywgf)

=

Vgvpsrx _crngg Nyeogcv PsYgv Sxcxlsr

AttgrflZ L Ovlilrco
Ohh'Slxg Eswg Dcoeyocxlsr Mcryco
Pcig ./ sh 3:



E__MVLRg S &Jzy\ty]on'

cso[o nz[o xznow[ txYwoxoy\ \so xo\szn[ kyn nz[o mzy^oZ[tzy pkm\zZ[ k[ YZz^tnon ty aor]wk\zZa
O]tno 0-0/A &aopoZoymo 1'-

cso pzwwz_tyr [t` Yz\oy\tkw Yk\s_ka[ _oZo tnoy\tpton kyn tymw]non ty \so kykwa[t[C

&k' b\kyntyr zy mzy\kxtyk\on rZz]yn)
&l' Ryskwk\tzy zp Zo[][Yoynon Zkntzkm\t^t\a)
&m' Ryro[\tzy zp wokpa ^oro\klwo[)
&n' Ryro[\tzy zp [\zZon ^oro\klwo[)
&o' Ryro[\tzy zp xok\) kyn
~.! Ryro[\tzy zp mz_"[ xtwv

Iz\s \so xk`tx]x tynt^tn]kw kyn tykn^oZ\oy\ ty\Z]noZ kZo k[[]xon \z lo o`Yz[on \z \so[o Yk\s_ka[)
_t\s \so ntppoZoymo lo\_ooy \sox lotyr \so zmm]Ykyma \txo- cso lk[tm k[[]xY\tzy[ ][on ty \so
Zkntzwzrtmkw kykwa[o[ tymw]noC

&k' LtZom\ o`Yz[]Zo \z rZz]yn mzy\kxtyk\tzy kyn tyskwk\tzy zp Zo[][Yoynon Zkntzkm\t^t\a
pZzx \so rZz]yn la xz^oxoy\ zp ktZ t[ pzZ k YoZtzn zp 0/7 sz]Z[ YoZ aokZ n]Ztyr \so
eoZxzy\ hkyvoo km\t^o mzy\Zzw zp \so nt[Yz[kw [t\o[ kyn mzy\ty]z][ \soZokp\oZ- cso
0/7,sz]Z ty\oZ^kw t[ ZoYZo[oy\k\t^o zp k pkZxoZ"[ \txo [Yoy\ zy k Ywz\ zp wkyn &7 sz]Z[
YoZ _oov pzZ ; xzy\s['- cso Zo[][Yoy[tzy pkm\zZ pzZ [ztw xk\oZtkw zy \so rZz]yn lkmv
ty\z \so ktZ t[ \kvoy k[ 0-/M,/: lk[on zy ky k[[]xY\tzy \sk\ \so nt[Yz[kw ptown _tww
nt[Ywka mskZkm\oZt[\tm[ [txtwkZ \z [oxtkZtn rZk[[wkyn o`YoZtxoy\kw Zo[]w\[- &VdaMY,
;/!~!,J fEbP,07//)~aokm\zZ bkpo\a b\]na~) EYYoynt` eR) cklwo eR M,3D dbVaJ)
Ym\zloZ 0A=:i

&l' NzZ \so Y]ZYz[o zp YZzuom\tyr kyn tww][\Zk\tyr \so xkryt\]no zp nz[o txYkm\[ z^oZ \so
Zoxktytyr wtpo zp \so Ywky\) t\ t[ k[[]xon \sk\ p]\]Zo nt[Yz[kw[ zp [oY\tm) [tw\ kyn [ztw
xk\oZtkw _tww lo Ywkmon kyy]kwwa zy \so [kxo ptown k\ \so kyy]kw k^oZkro Zkntzkm\t^t\a
wo^ow[ zl[oZ^on pzZ \so[o _k[\o [\Zokx[ z^oZ \so Yk[\ pz]Z\ooy aokZ[- cso p]\]Zo
nt[Yz[kw[ _tww kw[z mzy[t[\ zp \so kyy]kw k^oZkro Zkntzkm\t^t\a mzy\oy\ zl[oZ^on ty \so
kmm]x]wk\on [ztw.[kyn xk\oZtkw[ mzwwom\on z^oZ \so wk[\ [o^oZkw aokZ[ \sk\ ty^zw^on [t\o
pkmtwt\a mzy[\Z]m\tzy YZzuom\[ \sk\ sk[ wokn \z \so o`t[\tyr lkmvwzr- cso xk`tx]x
tynt^tn]kw nz[o txYkm\ pZzx \so l]twn]Y zp nt[Yz[on xk\oZtkw zmm]Z[ k\ \so [kxo \txo
&1/03' pzZ lz\s \so Jzy\Zzw _oZtzn kyn Ry\Z]noZ [moykZtz[-

&m' NzZ \so kykwa[t[ zp \so Zkntzwzrtmkw txYkm\ n]Ztyr \so eoZxzy\ hkyvoo km\t^o mzy\Zzw
zp \so nt[Yz[kw [t\o[ ]y\tw 1/03) yz Ywz_tyr t[ k[[]xon \z \kvo Ywkmo kyn kww nt[YoZ[on
Zkntzkm\t^o xk\oZtkw Zoxkty[ zy \so []Zpkmo pzZxtyr k [z]Zmo zp ]y[stownon ntZom\
Zkntk\tzy-

&n' cso mZzY o`Yz[]Zo \txo _k[ mskyron pZzx 10;/ sz]Z[ \z / sz]Z[ \z Zopwom\ \so
mzynt\tzy \sk\ yz Zkntzkm\t^o xk\oZtkw t[ nt[YoZ[on ntZom\wa zy mZzY[ pzZ s]xky zZ
kytxkw mzy[]xY\tzy- JZzY mzy\kxtyk\tzy t[ zywa \sZz]rs Zzz\ ]Y\kvo-

&o' cso noYz[t\tzy zy mZzY[ zp Zo[][Yoynon Zkntzkm\t^t\a t[ ty[trytptmky\-

-+

eoZxzy\ hkyvoo V]mwokZ _z_oZ b\k\tzy

EYYoynt` S YZtrtykw
Ypp,bt\o Lz[o Jkwm]wk\tzy Tky]kw
_kro 03 zp :=



=RREODL_ M"Cpovkowfe&

~-! Npuv pg vif rbviybY ebvb boe wubhf gbdvptu wufe ko vif bobmYuku btf vif ubnf bu vipuf
wufe ko vif Yftnpov abolff~u bDCN buufuunfov pg pgg)ukvf tbekpmphkdbm knrbdvu
gtpn tpwvkof tfmfbufu, Vif gtbdvkpo pg uvptfe xfhfvbcmfu htpyo po vif dpovbnkobvfe
mboe ybu dpouftxbvkxfmY kodtfbufe gtpn -,:7 vp .,- "bv rtfufov op xfhfvbcmf dtpru gpt
iwnbo dpouyorvkpo btf htpyo po boY pg vif brrtpxfe ekurpubm rmpvu&, =mup' vif upkm
fzrpuwtf vknf vp bddpwov gpt cwkmewr ybu dibohfe gtpn vif uvboebte .3 Yfbtu "hkxfo
ko Sfgftfodf /& vp L Yfbt,

"h& Lv ku dpouftxbvkxfmY buuwnfe vibv Yftnpov abolff tfmkoswkuifu dpovtpm pg vif ekurpubm
ukvfu bgvft vif dwttfov prftbvkoh mkdfouf fzrktfu ko /-.0 "k,f,' vif upwtdf vftn
bddyowmbvfe po b ukohmf ekurpubm rmpv brrmkfu bmup gpt vif kobexftvfov kovtweft bv vibv
vknf&,

"i& Ipt vif bobmYuku pg vif knrbdv bgvft Yftnpov abolff dpovtpm pg vif ukvf ku
tfmkoswkuife' vif tbekpbdvkxf nbvftkbm ku rmpyfe woeft boe gptnu b wokgptn nkz ykvi
vif vpr ukz kodifu pg vif upkm' cwv' opofvifmfuu' woefthpfu tfuwurfoukpo ko vif bkt bv vif
ubnf tbvf bu vif wormpyfe uwtgbdf dpovbnkobvkpo, Jpyfxft' gpt ektfdv htpwoe rmbof
fzrpuwtf vif ufmg)uikfmekoh ewf vp vif ukz)kodi rmpy mbYft tfewdfu vif uwtgbdf epuf
tbvf cY bcpwv b gbdvpt pg gpwt,

=u uipyo ko Sfgftfodf . "=rrfoekz A& gpt vif ptkhkobm bobmYuku ko ufrvkd ybuvf' vif mkswke vtbourptv
boe fzrpuwtf rbviybY ybu gpwoe vp cf bo koukhokgkdbov dpovtkcwvpt vp vif epuf, Sfuvtkdvkpou po vif
rmbdfnfov pg vif ekurpubm rmpvu rwv vifn bv ukhokgkdbov ekuvbodfu gtpn yfv mboeu' rpvbcmf yfmm
uwrrmkfu' boe uwtgbdf ybvftu "Cpoofdvkdwv Skxft&, Viftfgptf' vif mkswke rbviybY ku opv dpoukeftfe ko
viku bobmYuku,

Vif epuf npefmu boe nfvipeu wufe vp hfoftbvf efrpukvkpo xbmwfu boe bddwnwmbvfe bdvkxkvY pxft vif
prftbvkoh mkgf pg vif rmbov btf epdwnfovfe ko Sfgftfodf L "=rrfoekzfu A boe I&, Vbcmf .; rtfufovu
vif tbekpbdvkxkvY vibv dwttfovmY fzkuvu po vif Tpwvi gkfme bgvft vif mbuv urtfbekoh fxfov' yikdi
pddwttfe po Opxfncft 1'/--0, Vbcmf .; bmup koekdbvfu vif tfukewbm tbekpbdvkxkvY vibv ypwme tfnbko
po Tpwvi gkfme bv vif foe pg vif rmbov prftbvkoh rftkpe "/-.0& kg op beekvkpobm ekurpubmu yftf vp vblf
rmbdf,

++

,!,~

=rrfoekz M Ptkhkobm
Pgg)Tkvf Dpuf Cbmdwmbvkpo Nbowbm
Rbhf .1 pg 3:

Yftnpov abolff Owdmfbt Rpyft Tvbvkpo



=SSEPDLb M"Csrxmryhg&

3,. =VV_OSYLRPV =PD LPS_YV

/& Ylh zsoyph si xlh dffypyodxhg wsmo - wdrg fyvvhrxo[ mr wxsvdkh ehxYhhr xlh Cssomrk
YsYhvw "dw si Dhfhpehv' 0..1& Ydw hwxmpdxhg ivsp imhog phdwyvhphrxw siohrkxl' Ymgxl'
lhmklx drg khrhvdo wldth si hdfl tmoh xdnhr mr 0..1, Ylh hwxmpdxhg zsoyph si hdfl tmoh mw
wyppdvm\hg sr Ydeoh /, 1

0& Ylh vdgmsdfxmzmx[ fsrxhrx si hdfl tmoh Ydw ghxhvpmrhg e[ dzhvdkmrk xlh ryphvmsyw kvde
wdptohw "x[tmfdoo[ 1. wdptohw thv tmoh& fsoohfxhg isv fldvdfxhvm\dxmsr si xlh wsmo pdxhvmdo
fsoohfxhg, =tthrgmZhw = xlvsykl I tvszmgh xlh mrgmzmgydo vhwyoxw si tswmxmzh drdo[wmw isv
todrx vhodxhg vdgmsryfMmghw, Ndesvdxsv[ drdo[whw Yhvh thvisvphg hmxlhv e[ ahvpsrx
cdrnhh sv xlh =TEa=)Ivdpdxsph "isvphvo[ xlh cdrnhh =xspmf - Dynh Erkmrhhvmrk&
Erzmvsrphrxdo odesvdxsv[ Ymxl wdptohw fsyrxhg Ymxl vhwthfx xs xlh PTC hrzmvsrphrxdo
NND vhuymvhphrxw dw mrgmfdxhg mr xlh ac RDCO,

1& =tthrgmZ J tvszmghw xlh xsxdo dffypyodxhg vdgmsdfxmzmx[ sr xlh Vsyxl gmwtswdo Sosx "/,;
dfvhw& ghfd[hg xs xlh gdxh si xlh odwx wtvhdgmrk si,Ydwxh pdxhvmdow si Pszhpehv 3'0..1,

3& Dswh Csrzhvwmsr Idfxsvw "DCI& wthfmimf xs xlh odrg wtvhdgmrk sipdxhvmdLw dx ahvpsrx
cdrnhh Yhvh xdnhr ivsp xlh ac RDCO, =tthrgmZ I, Ydeohw // drg /0 "Thihvhrfh L&,
Ylhwh DCI~w Yhvh edwhg sr xlh wdph gswmphxvmf psghow drg mrtyx tdvdphxhvw dw ywhg mr
xlh svmkmrdo drdo[wmw si whtxmf Ydwxh wtvhdgmrk dx ac drg Ylmfl Ydw dttvszhg e[ xlh PTC
isv mrfoywmsr mr xlh RDCO dw =tthrgmZ A, Vhfxmsr 1,0 si xlmw fdofyodxmsr tvszmghw dr
syxomrh si xlh nh[ dwthfxw si xlh gswh psgho drg dwwyptxmsrw ywhg, Ylh isoosYmrk "Ydeohw
0 ~ 1& omwxmrk rsxhw xlhwh wmxh wthfmimf gswh fsrzhvwmsr idfxsvw isv esxl xlh Csrxvso Shvmsg
drg xlh Lrxvyghv wfhrdvms isv xlh ryfomghw ghxhfxhg dw tswmxmzh mr srh sv psvh si xlh wdptoh
drdo[whw,
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CSSIPELa M ~Dtsxmsyhg"

3)- I_CNYCVpRPT

Ls tvghv xt ghrtswxvdxh ftrupmdsfh Ymxl xlh etysgdv[ gtwh ftsgmxmtsw dw wxdxhg ms xlh REDO& xlh
fvmxmfdp tvkds dsg Yltph etg[ gtwh ivtr dpp udxlYd[w xt xlh rdZmrdpp[ hZutwhg msgmzmgydp gyvmsk
_hvrtsx bdsohh Dtsxvtp Shvmtg dsg xt xlh Lsdgzhvxhsx Lsxvyghv ~itv xmrh uhvmtgw itpptYmsk xlh hsg
ti xlh fyvvhsx tuhvdxmsk updsx pmfhswh wflhgyphg itv /-.0" Yhvh fdpfypdxhg itv whzhvdp wfhsdvmtw ~fdwh
wxygmhw" tv ftremsdxmtsw ti gmwutwdp tuxmtsw) Vlh gtwh fdpfypdxmtsw Yhvh uhvitvrhg ywmsk xlh wmxh\
wuhfmimf gtwh idfxtvw itv ghxhfxhg vdgmtsyfpmghw dw uvhwhsxhg ms Vdephw / dsg 0 ~texdms ivtr xlh _b
=4I:~ CuuhsgmZ J& Vdephw LL dsg ./") Vlh tenhfxmzh mw xt ghrtswxvdxh xldx xlh dggmxmts ti xlh
hZmwxmsk wtmp,wdsg rdxhvmdpw fyvvhsxp[ ms wxtvdkh Ympp stx fdywh xlh vdgmtptkmfdp gtwh pmrmxw itv
rdxhvmdpw wuvhdg ts xlh Ttyxl gmwutwdp imhpg xt eh hZfhhghg& hzhs mi mx mw dwwyrhg xldx dpp uvtnhfxhg
iyxyvh dssydp gmwutwdpw ti whuxmf Ydwxh& fttpmsk xtYhv wmpx dsg hZfdzdxhg wtmpw,vtdgYd[ wdsg
ftsxdmsmsk xlh tewhvzhg lmwxtvmfdp phzhpw ti updsx vhpdxhg vdgmtsyfpmghw dvh dpwt updfhg ts xlh wdrh
gmwutwdp uptx)

3). Ddwh Txyg[ L ~Sdwx Tuvhdgmsk Lrudfxw"

Vlh imvwx fdwh wxyg[ ~Ddwh L" hzdpydxhg xlh wuvhdgmsk vhpdxhg gtwh mrudfx dwwtfmdxhg Ymxl xlh udwx
whuxmf& Dttpmsk VtYhv wmpx dsg wtmp wuvhdgmsk dfxmzmx[ tsp[) Vdeph 1 wltYw xlh dssydp lmwxtv[ dsg
xtxdp drtysx ti vdgmtdfxmzmx[ ms whuxmf& wmpx dsg wtmp,wdsg Ydwxh rdxhvmdpw e[ vdgmtsyfpmgh xldx l\dw
ehhs wuvhdg ts xlh Ttyxl imhpg itv xlh udwx .1 [hdvw ~pdwx wuvhdgmsk ts ..,1,-0") Vlhwh vdgmtdfxmzmx[
gmwutwdp zdpyhw Yhvh xdohs ivtr xlh udwx wuvhdgmsk vhftvgw) Ywmsk ~rypxmup[msk" xlh gtwh
ftszhvwmts idfxtvw pmwxhg ts Vdephw / dsg 0 dptsk Ymxl xlh xtxdp dffyrypdxhg vdgmtdfxmzmx[ ftsxhsx ts
xlh Ttyxl gmwutwdp uptx dw ti xlh pdwx Ydwxh wuvhdgmsk ms /--0 dw wltYs ts Vdeph .;& xlh ftrrmxxhg
gtwh mrudfx mw itysg ts Vdephw /c dsg // itv xlh Dtsxvtp Shvmtg gtwh dw ti xlh pdwx wuvhdgmsk ts
Ptzhrehv 1&/--0& dw Yhpp dw xlh Lsxvyghv Etwh uvtnhfxhg xt /-.0 ivtr dpp rdxhvmdpw fyvvhsxp[ wuvhdg
ts xlh Ttyxl gmwutwdp uptx) Vlmw dwwhwwrhsx dwwyrhw st txlhv rdxhvmdp mw wuvhdg ts xlh gmwutwdp uptx
ms xlh iyxyvh& dsg xlhvhitvh vhuvhwhsxw xlh hZmwxmsk gtwh ftrrmxrhsxw ivtr dpp udwx wuvhdgmskw) Vlmw
hwxdepmwlhw xlh gtwh rdvkms ms ftrudvmwts xt xlh Dtsxvtp Shvmtg dsg Lsxvyghv gtwh pmrmxw wxmpp
dzdmpdeph itv xlh Ttyxl gmwutwdp uptx)

3)/ .=\I Txyg[ LL ~Txtvhg Ttmp,Tdsg Lszhsxtv[ Lrudfxw"

Vlh whftsg fdwh wxyg[ ~Ddwh LL" pttow dx xlh wuvhdgmsk gtwh mrudfx ~Dtsxvtp Shvmtg dsg xlh Lsxvyghv
mrudfx dx xlh hsg ti updsx pmfhswh" imvwx ivtr xlh vdgmtdfxmzmx[ dwwtfmdxhg Ymxl xlh hZmwxmsk wtmp ms
wxtvdkh ~.;&730xx0dw msgmfdxhg ts Vdeph L" ehxYhhs xlh Dttpmsk VtYhvw& dsg xlhs ms ftremsdxmts
Ymxl dpp udwx wuvhdgmskw ms tvghv xt ghrtswxvdxh xldx xlh wmskph wtyxl gmwutwdp uptx fds dfftrrtgdxh
xlh fyvvhsx edfoptk ti wtmp stY ehmsk wxtvhg mi mx Yhvh dpp wuvhdg ts xtu ti dpp udwx gmwutwdpw)

Vdeph .; msgmfdxhw xlh xtxdp dffyrypdxhg whuxmf& wmpx dsg wtmp dfxmzmx[ uhv vdgmtsyfpmgh vhrdmsmsk ts
xlh gmwutwdp uptx dw ti xlh pdwx wuvhdgmsk~JJ/;a/;M!, dw Yhpp dw ghfd[hg xt xlh uvtnhfxhg vhihvhsfh
gdxh ~7,.J;a! itv xlh wuvhdgmsk ti dpp hZmwxmsk wtmp ehmsk lhpg ms wxtvdkh& dsg xt xlh uvtnhfxhg hsg ti
xlh fyvvhsx updsx pmfhswh ms /-.0)

Vdephw ;& =& .- dsg .. uvtzmgh xlh hwxmrdxh ti vdgmtdfxmzmx[ ftsxhsx ms hdfl ti xlh wxtvdkh umphw ti
wtmp,wdsg ehmsk lhpg ehxYhhs xlh Dttpmsk VtYhvw itv xlh ghxhfxhg syfpmghw Dw\.0 :& Dt\7-& /s\73&
dsg Os\31& vhwuhfxmzhp[) Vlh dfxmzmx[ ftsfhsxvdxmtsw dvh edwhg ts rypxmuph kvde wdruphw ftpphfxhg
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EVVMSLOb P 'JvuzouYki)

lxvt kfhn vl znk yo\ ykwfxfzk yzvxfmk wosky, fui fxk zfrku lxvt znk mxfg yftwsk sfgvxfzvx]
xfiovsvmohfs fufs]yky lvx kfhn vl znk yzvxfmk wosky wxvZoiki ou Ewwkuio\ky E znxvYmn N. _nk fZkxfmk
Jy- 17A hvuhkuzxfzovu ou kfhn vl znk yvos wosky [fy ikzkxtouki g] ouhsYioum ou znk fZkxfmk znk
touotYt ikzkhzfgsk hvuhkuzxfzovu 'RLJ) vl kfhn xfiovuYhsoik gkhfYyk tvyz vl znk yftwsky
ouiohfzki f wvyozoZk hvuhkuzxfzovu lvx Jy- 17A. _noy ysomnzs] gofyky znk fyykyytkuz zv[fxiy f
hvuykxZfzoZk Ywwkx gvYui kyzotfzk vl znk wvzkuzofs fhzoZoz] oss znk wosk youhk znk Yyk vl znk RLJ ivky
uvz xkwxkykuz znk k\oyzkuhk vl wvyozoZk tkfyYxki fhzoZoz] ou znk yftwsk, gYz oy zxkfzki fy yYhn. Nvx
znk vznkx ikzkhzki xfiovuYhsoiky 'Jv-=0, du-=; fui Ru-;:), znoy gofyoum vl znk ifzf [fy uvz fwwsoki
youhk znk vhhYxxkuhk vl wvyozoZk ZfsYky vus] xkwxkykuzki f ytfss lxfhzovu vl znk zvzfs uYtgkx vl
yftwsky zfrku. _nk zvzfs fhzoZoz] ikzkxtoufzovu lvx kfhn wosk oy znku hfshYsfzki g] zfroum znk fZkxfmk
tkfyYxki hvuhkuzxfzovu zotky znk tkfyYxki yvos ikuyoz] zotky znk kyzotfzki ZvsYtk vl znk yzvxfmk
wosk, hvxxkhzoum lvx ikhf] zotk gkz[kku znk ifzk vl znk yftwsk fufs]yoy ifzk zv znk kyzotfzki ifzk vl
loksi ioywvyfs '=/PsT:). _noy hfshYsfzki zvzfs xfiovuYhsoik fhzoZoz] ZfsYk lvx kfhn wosk oy fyyYtki zv
gk wsfhki vu znk youmsk 1.D fhxk YvYzn ioywvyfs wsvz [ozn znk xkyYszoum yYxlfhk hvuhkuzxfzovu
'YJo/fhxk) lvx znk wxvpkhzki ioywvyfs hfshYsfzki lvx kfhn wosk fui zvzfski lvx fss yo\ wosky hYxxkuzs] ou
yzvxfmk. _nk kyzotfzki fZkxfmk hvuhkuzxfzovu lvx kfhn vl znk lvYx ikzkhzki xfiovuYhsoiky oy ikhf]
hvxxkhzki lxvt znk ifzk vl znk yftwsk hvsskhzovu zv PYuk 1,300:, fy znk xklkxkuhk ifzk lvx kyzotfzoum
ivyk otwfhzy lxvt znk wxvwvyki ioywvyfs vl znk fhhYtYsfzki tfzkxofs ou yzvxfmk. _fgsk 13
yYttfxo^ky znk xfiovfhzoZoz] fyyvhofzki [ozn znk yvos/yfui ou yzvxfmk ikhf]ki zv PYuk 1,300:, fui zv
znk kyzotfzki kui vl znk hYxxkuz wsfuz sohkuyk ou 3017 lvx ikzkxtououm znk OuzxYikx ivyk otwfhz fz znfz
zotk. _fgsk 30 hvtgouky znk xfiovfhzoZoz] hvuzkuz vl f11yvos/yfui tfzkxofsy yzvxki gkz[kku znk
Jvvsoum _v[kxy [ozn fss xktfououm fhzoZoz] wxkZovYys] ywxkfi vu znk YvYzn ioywvyfs wsvz, ikhf]ki zv
3017 lvx Yyk ou ikzkxtououm znk OuzxYikx ivyk fz znk kui vl wsfuz sohkuyk.

_fgsk 37 fwwsoky znk ivyk hvuZkxyovu lfhzvxy lxvt _fgsk 3 lvx tf\otYt vxmfu fui [nvsk gvi]
ivyky [ozn znk wxvpkhzki fhzoZoz] vu znk YvYzn ioywvyfs wsvz lxvt _fgsky 13, 1C fui 30 zv loui znk
Jvuzxvs Vkxovi ivyk lvx fss wfyz tfzkxofs ywxkfioumy, yzvxki tfzkxofs fiiozovuy, fui znk yYt zvzfs vl
wfyz ywxkfioumy fui wxvwvyki yzvxki tfzkxofs fiiozovuy. _fgsk 3: ossYyzxfzky znk yftk ivyk otwfhz
hvtgoufzovu vl [fyzk yzxkfty fy fwwsoki zv znk yozk OuzxYikx fz znk kui vl wsfuz sohkuyk. _nk
hvtgoufzovu vl fss wfyz ywxkfioumy fui znk hYxxkuz yzvxki yvos tfzkxofs xkyYszy ou f tf\otYt vxmfu
ivyk vl vus] 1A.A & '0.1AA txkts]x) vl znk e txkt/]x Jvuzxvs Vkxovi ivyk sotoz. _nk tf\otYt
OuzxYikx vxmfu ivyk oy kyzotfzki zv gk 0.:;= txkt/]x vx D.1& vl znk ; txkt/]x OuzxYikx yhkufxov
ivyk sotoz. Nvx hvtwfxoyvu, _fgsk 3; ouiohfzky znfz znk tf\otYt vxmfu ivyk iYxoum znk Jvuzxvs
Vkxovi lxvt vus] znk ouZkuzvx] vl 1C,=;7 ~ vl yvos/yfui oy kyzotfzki zv gk 0.0;3= txkt/]x, vx ;.7&
vl znk e txkt/]x ivyk sotoz.

;.7 Jfyk YzYi] OOO 'Vxvpkhzki NYzYxk Ywxkfioum Otwfhzy)

_nk znoxi hfyk yzYi] 'Jfyk OOO) wxvpkhzy [nfz znk sorks] fuuYfs ywxkfioum fiiozovuy vl kfxznku
tfzkxofs lxvt fss yvYxhky 'ykwzoh [fyzk, Jvvsoum _v[kx yosz, yvos/yfui to\ky) [vYsi gk gfyki vu
noyzvxohfs xkhvxiy, hvtgouki [ozn znk k\oyzoum 1C,=;7 lk ';3C xu") vl tfzkxofs ou yzvxfmk, ou vxikx zv
ikzkxtouk znk svum zkxt fhhkwzfgosoz] vl znk YvYzn ioywvyfs wsvz zv hvuzouYk zv gk Yyki lvx fss [fyzk
ywxkfioum fwwsohfzovuy.

Ifyki vu znk noyzvxohfs ywxkfioum ifzf soyzki ou _fgsk :, _fgsky ;, = fui A ynv[ znk zvzfs fhhYtYsfzki
ykwzoh [fyzk, Jvvsoum _v[kx yosz fui yvos/yfui fuuYfs fZkxfmk loksi ywxkfioum yYxlfhk hvuhkuzxfzovuy
g] xfiovuYhsoik fui [fyzk yvYxhk, xkywkhzoZks]. _noy ifzf gxkfriv[u oy Yyki ou znoy ioywvyfs hfyk
yzYi] zv wxkiohz lYzYxk ioywvyfs xfzky zv gk fwwsoki zv znk YvYzn ioywvyfs wsvz. _fgsk 17wxvZoiky f
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JVVNSMOc P &LutzntYih'

yYssex] uk zmi fYnrhYv uk kYzYxi yvxiehntly uZix znsi ekzix 1//7 kxus err zmxii [eyzi yzxiesy
&Yivzng [eyzi) Luurntl _u[ix ynrz) eth yunr.yeth sn\iy') [mngm guYrh fi vxuoigzih zu eggYsYrezi ut
zmi YuYzm hnyvuyer vruz f] 1/03- _mi ettYer hnyvuyer wYetznz] kux iegm [eyzi yzxies ny feyih ut zmi
eZixeli ettYer hnyvuyer wYetznz] ufyixZih kux iegm yzxies yntgi ut,ynzi hnyvuyer [ey uxnlnterr]
evvxuZih nt 0CC/- _mi zuzer uk err zmxii yzxiesy &yivzng [eyzi) Luurntl _u[ix ynrz) eth yunr.yeth' ny
zepit zu fi xivxiyitzeznZi uk zmi kYzYxi litixeznut xezi kux iegm ]iex kxus 1//7 Ytznr 1/03- _mi reyz
gurYst uk _efri 03 nthngeziy zmi hige] guxxigzih eggYsYrezih egznZnz] ut zmi YuYzm hnyvuyer vruz
kxus utr] ehhnznuty zu zmi YuYzm knirh kxus err kYzYxi [eyzi iexzmit sezixnery- _efriy 07) 0: eth 0;
vxuZnhi ehhnznuter hizenr uk zmi vxuoigzih ettYer eth eggYsYrezih sezixnery f] [eyzi yzxies &n-i-)
yeth.yunr sn\) Luurntl _u[ix ynrz eth yivzng [eyzi'- _mi fYnrhYv iwYeznut Yyih nt _efriy 03 zmxuYlm
0AegguYtzy kux fuzm ettYer ehhnznuty zu zmi knirh ey [irr ey hige] uZix zmny nt,lxu[zm vixnuh ny lnZit
f]D

Jgz) &z'+ Jgz) &e' ^ &0,N&r,Or'O&r , N'

bmixiD
Jgz) &z'E zmi zuzer egznZnz] uk xehnu tYgrnhi~n~&YLn' xisentntl ez zmi ith uk zmi fYnrhYv

vixnuh) . &]iexy'-

Jgz) &e'+ zmi ettYer xehnuegznZnz] ehhnznut uk tYgrnhi~n~zu zmi hnyvuyer vruz nt YLn-
_mi ZerYiy kux vxuoigzih kYzYxi ehhnznuty exi feyih ut zmi ettYer eZixeli
ZerYi ufyixZih kux zmez tYgrnhi kux zmi yvignkng hnyvuyer yzxies &n-i-) yivzng
[eyzi) guurntl zu[ix yrnz) yunr.yeth'-

- i\v&,Jn-0z'

ny zmi hige] gutyzetz kux zmi yirigzih xehnutYgrnhi ~nzI&r.]iex'

hz znsi ntzixZer fiz[iit evvrngeznuty E ~]iex-

Ot ehhnznut) Leyi YzYh] OO efuZi iZerYezih zmi xehnurulnger nsvegz kxus zmi hnyvuyer uk zmi i\nyzntl
ntZitzux] uk yunr vxuoigzih kux snh,]iex) 1//7 &ntgrYhntl err veyz [eyzi yvxiehntl uvixeznuty') zmi
zuzer nsvegz kux 1//7 ymuYrh eryu ntgrYhi e vxuoigzih hnyvuyer uk fuzm yivzng [eyzi eth Luurntl
_u[ix ynrz kxus uti ]iex"y uvixeznut- _efri 0= gusfntiy uti ]iex"y litixeznut uk fuzm yivzeli eth
ynrz kux eyyYsih yvxiehntl nt 1//7) vrYy yYfyiwYitz hige] zu 1/03-

_efri 1; gusfntiy zmi ynzi,yvignkng huyi gutZixynut kegzuxy kxus _efriy 1 eth 3 kux zmi Lutzxur
Vixnuh eth OtzxYhix ygitexnu) xiyvigznZir]) [nzm err vxiZnuYyr] yvxieh xehnuegznZnz] ut zmi YuYzm
hnyvuyer vruz &_efri 0A' [nzm fuzm zmi vxuvuyih hnyvuyer uk zmi i\nyzntl yunr yzuxih ntZitzux] &_efri
01' eth vxuoigzih ettYer ehhnznuty uk iexzm z]vi [eyzi sezixnery feyih ut zmi ufyixZih eZixeli
ettYer litixeznut xezi &_efriy 03 zmxuYlm 0='- _efri 0CvxuZnhiy e yYssex] uk eggYsYrezih
xehnuegznZnz] ut zmi YuYzm knirh kxus zmi veyz yvxiehntl) sezixnery nt yzuxeli eth kYzYxi ettYer
hnyvuyery ut zmi yesi vruz uYz zu zmi eyyYsih ith uk vretz rngityi) [mngm guxxiyvuthy zu zmi OtzxYhix
huyi ygitexnu znsi kxesi) _mi xiyYrzntl huyiy zu zmi se\nsYs uxlet eth [muri fuh] uk zmi
se\nsYs nthnZnhYer ez zmi ith uk vretz rngityi &_efri 1;' xikrigzy zmi se\nsYs i\vigzih nsvegz
kxus err veyz eth kYzYxi hnyvuyery fintl vregih ut zmi YuYzm hnyvuyer knirh-
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EVVLSJNe O &IwvZpv[lk'

;-/ YL_bPa_ . ITSIPb_NTS_

aol l\gt[gZpwv wm Zol zgkpwtwnpigt puxgiZ wm gtt xgYZ) gii[u[tgZlk YZwzgnl pv\lvZwz_) gvk xzwrliZlk
m[Z[zl ]gYZl Yxzlgkpvn wxlzgZpwvY wv Zol 0-C gizl _w[Zo kpYxwYgt xtwZ og\l Yow]v ZogZ Zol l^pYZpvn
mpltk pY hlpvn wxlzgZlk ]pZopv Zol xzl\pw[Yt_ gxxzw\lk kwYl tpupZ izpZlzpg- aol Yxlipmpi mpvkpvnY
pvit[klD

0- Mwz IgYl _Z[k_ N &xgYZ _xzlgkpvn NuxgiZY') aghtl 10 Yow]Y ZogZ gmZlz 07 _lgzY wm Yxzlgkpvn
YlxZpi ]gYZl) Iwwtpvn aw]lz YptZ) gvk Ywpt.Ygvk up^lY wv Zol g Ypvntl) 0-C gizl kpYxwYgt xtwZ
Zol iwuupZZlk kwYl puxgiZ zlY[tZY pv g ug^pu[u wzngv kwYl Zw g izpZpigt zlilxZwz &IwvZzwt
Vlzpwk [Yl' ZogZ giiw[vZY mwz wvt_ 03-=~ wm Zol 0 uzlut_lgz tpupZ- dpZo zlYxliZ Zw Zol
NvZz[klz kwYl tpupZ wm : uzlut_lgz gZ Zol lvk wm gYY[ulk giZp\l xzwxlzZ_ iwvZzwt &p-l-) lvk wm
xtgvZ tpilvYl gYY[ulk mwz kwYl xzwrliZpwv x[zxwYlY') aghtl 11 pvkpigZlY ZogZ gtt xgYZ
YxzlgkpvnY Zozw[no Zol lvk wm1//3 giiw[vZ mwz wvt_ =-1~ wm Zol ug^pu[u wzngv kwYl Zw
Zol tpupZpvn zlilxZwz gZ Zol lvk wm xtgvZ tpilvYl- aolYl mpvkpvn ptt[YZzgZl ZogZ Zolzl pY
YpnvpmpigvZ igxgipZ_ zlugpvpvn pv Zol _w[Zo kpYxwYgt xtwZ Zw iwvZpv[l Zw giilxZ gkkpZpwvgt
lgzZolv ugZlzpgtY ZogZ gzl Y[pZghtl mwz tgvk Yxzlgkpvn ]pZow[Z l^illkpvn lYZghtpYolk kwYl
tpupZgZpwvY-

1- aghtl 13 Yow]Y ZogZ Zol puxgiZ mzwu Zol xzwrliZlk Yxzlgkpvn wm Zol l^pYZpvn 0A);:3 mZ3wm
Ywpt.Ygvk ugZlzpgt pv YZwzgnl pY lYZpugZlk Zw giiw[vZ mwz wvt_ :-3~ wm Zol 0 uzlut_lgp
IwvZzwt Vlzpwk kwYl tpupZ) wz wvt_ 0=-=~ wm Zol Ygul tpupZ ]olv gtt xgYZ YxzlgkpvnY gzl
iwuhpvlk ]pZo Zol ugZlzpgtY i[zzlvZt_ pv YZwzgnl &gY wm Zol lvk wm Sw\luhlz 1//3'- aol
ug^pu[u NvZz[klz wzngv kwYl mzwu gtt xgYZ Yxzlgkpvn gvk YZwzlk ugZlzpgtY pY igti[tgZlk Zw
hl /-7:; uzlut_z &aghtl 17') wz C-0~ wm Zol : uzlut_z NvZz[klz Yilvgzpw kwYl tpupZ- aolYl
zlY[tZY pvkpigZl ZogZ Zol l^pYZpvn pv\lvZwz_ wm ]gYZl ugZlzpgtY pv YZwzgnl igv hl xtgilk wv Zol
_w[Zo kpYxwYgt xtwZ ]pZow[Z l^illkpvn kwYl puxgiZ tpupZY xzl\pw[Yt_ lYZghtpYolk mwz g Ypvntl
kpYxwYgt mpltk) wz [Ypvn g YpnvpmpigvZ xzwxwzZpwv wm Zol _w[Zo kpYxwYgt xtwZ"Y igxgipZ_ Zw
zlilp\l gkkpZpwvgt ugZlzpgtY mwz kpYxwYgt pv Zol m[Z[zl-

3- EYY[upvn Zol Ygul gvv[gt g\lzgnl nlvlzgZpwv zgZl wm zgkpwgiZp\pZ_ pv ]gYZl ugZlzpgtY
&YlxZgnl.YptZ.Ywpt' ZogZ ogY hllv whYlz\lk w\lz Zol tgYZ 07 _lgzY pY gkklk lgio _lgz Zozw[no
1/03 Zw gtt xgYZ ]gYZl YxzlgkpvnY &pvit[kpvn Zol YZwzlk YwptY pv\lvZwz_' gtzlgk_ iwuupZZlk
Zw Zol _w[Zo kpYxwYgt xtwZ) aghtl 1; pvkpigZlY ZogZ Zol xzwrliZlk kwYl gZ Zol lvk wm Zol i[zzlvZ
xtgvZ tpilvYpvn xlzpwk &_lgz 1/03' _pltkY g tpupZpvn ug^pu[u izpZpigt zlilxZwz kwYl &mwz
lpZolz Zol iwvZzwt xlzpwk wz pvgk\lzZlvZ pvZz[klz' ly[p\gtlvZ Zw wvt_ 1:-3~ wm Zol uwYZ
zlYZzpiZp\l gvv[gt kwYl tpupZ &gYYwipgZlk ]pZo Zol 0 uzlu._lgz tpupZ mwz Zol ug^pu[u wzngv
k[zpvn Zol IwvZzwt Vlzpwk'- aopY mpvkpvn kluwvYZzgZlY ZogZ Zol iwvZpv[lk [Yl wm Zol _w[Zo
kpYxwYgt xtwZ) l\lv ]pZo Zol gkkpZpwv wm 0A);:3+ wm YtpnoZt_ iwvZgupvgZlk Ywpt i[zzlvZt_ pv
YZwzgnl) ]ptt vwZ l^illk Zol gxxzw\lk tpupZpvn kwYl izpZlzpg lYZghtpYolk pv Zol TJIR-

7- aol gxxzw\lk kwYl puxgiZ ulZowkwtwn_ [Ylk Zw klZlzupvl iwuxtpgvil ]pZo Zol wv,YpZl
Yxzlgkpvn kwYl tpupZY gzl vwZ kzp\lv h_ Zol \wt[ul wm ]gYZl ugZlzpgt kpYxwYlk wm- h[Z h_ Zol
ZwZgt zgkpwgiZp\pZ_ iwvZlvZ wm Zol ugZlzpgt ZogZ pY Yxzlgk w\lz g mp^lk kpYxwYgt xtwZ gzlg &0-C
gizlY mwz Zol _w[Zo mpltk'- aol kwYl uwkltpvn gYY[ulY ZogZ gtt zgkpwgiZp\pZ_ Yxzlgk wv Zol
mpltk zlugpvY pv Zol Zwx 0: lzv Y[zmgil tg_lz wm Ywpt- l\lv gmZlz Y[hYly[lvZ gkkpZpwvY gzl
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eaMORP dc hVR gMbR SYRaP MfRM) 7mYghYcT aYbYhg dc hVR OdcORchfMhYdc dS fMPYdMOhYkYhn Yc lMghR
bRPYM efdkYPRg efdhROhYdc Sfdb gbMaa kdalcRg dS ~Vdh~ df VYTV geROYSYO MOhYkYhn bMhRfYMag
Sfdb NRYcT gefRMP dc hVR PYgedgMa SYRaP)
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Ŵ
Y
Q
KV

W
Y
Q
KV

?
Z
W
[
W
X
O

:
Z
W
P
f2
if
iif
0
!

<
W
V
[
Y
W
T4
f2
@
fi
if
0
8

<
W
V
[
Y
W
T4
f2
if
iif
0
8

?
V
[
Y
\
N
O
Y4
lf
i£
8

?
V
[
Y
\
N
O
Y4
lf
i£
8

L
_
SZ
8A
W
X
O

L
_
T
cY
d
Y
_
S

4
\
<
T
_
KK
O
8

UY
O
UT
_O
KY

UY
O
UT
_O
KY

UY
O
U?
_O
KY

V
]O
Y
V
T
_Y

?
V
iY
\
N
O
Y=
W
Z
O

<
W
V
[
Y
W
TD
O
Y
SW
N=
W
Z
O

B
W
`
10

l\
i£
>`
fi

3\
55
>`
CC

0
\i
i>
`
f1

i\
0
3>
\4
8
2

0
\0
4
>\
M
3

f\
ff
+

f\
f£
l+

<
W
`
2
C

l\
3f
>\
M
i

i\
50
>7
\4
8
0

i\
0
£
>\
4
8
0

l\
-0
>`
f£

3\
1l>
\4
8
0

fl
1+

f\
f3
3+

IV
`
2
1

1\
35
>\
M
i

5\
1C>
`
f£

1\
52
>`
f£

5\
14
>\
M
3

2
\£
£
>\
M
3

f\
ff
+

£
\3
2
f+

<
Z
`
i£
0

C\
CC>
:C
C

C\
CC>
:C
C

C\
CC>
:C
C

C\
CC>
:C
C

C\
CC>
:C
C

f\
ff
ff
+

f\
ff
ff
+

<
Z
`
i£
3

i\
2
i>
:f
i

0
\l
4
>\
M
l

i\
i£
>\
M
l

5\
i0
>\
M
l

1\
f0
i6
`
fl

4
\3
+

i3
\f
+

M
\i
\i

C\
CC>
:C
C

C\
CC>
:C
C

C\
CC>
:C
C

C\
CC>
:C
C

C\
CC>
:C
C

f\
ff
ff
+

f\
ff
ff
+

<
O
`
i0
0

C\
CC>
:C
C

W
\W
C>
:C
C

C\
CC>
:C
C

C\
CC>
:C
C

C\
CC>
:C
C

f\
ff
ff
+

f\
ff
ff
+

F
W
[
KT
=
W
Z
O
!

1\
l2
>`
fl

i\
31
>`
fl

5\
b
i>
`
fl

1\
il>
\M
l

4
\5
+

lf
\4
+

=
W
KO
G
US
[b
b

i
i

1
7

+
W
P
=
W
Z
OG
US
[

1\
£
+

i\
3+

i\
5+

i\
f+

b
?
V
M
T
\
N
O
ZW
V
T
_E
[
W
Y
O
NZ
W
ST
?
Z
KV
NU
K[
O
Y
SK
T
ZM
W
T
T
O
M
[
O
NK
Z
W
P
O
V
N
W
P
lf
f£
4
E
O
OF
KL
T
Oi
8

b
b
F
W
[
KT
:
M
[
?
]S
[
_]K
T
\
O
ZP
Y
W
UF
KL
T
Oi
l\

31

D
g

&
T
;0

&
T
;0

d
b
;0

M <T \\\
\\

D
A

\\
\\
\

g
g

Y Y ~ \\\b 1. d;; ~ /g ~



1EE:C7;M = ~3fekaelVT"

JPRcV ,/

CJZ[= D[WYNM AJ[NYRJTZ JVM CYWSNL[NM <\[\YN :RZXWZJT 4JTT ZNX[JPNTZTT[ JVM ZWTRZ8 :WZNJ J[ ;VM WO CTJV[ @RLNVZN\

II+9WV[Y[=\[RWV
[YRK\[TWV AJ_ WYPJV

YPJV
>ZW[WXN K` RZW[WXN

:WZN 9WV[YWT CNYRWM
:WZN

EW[J>GJJ[N AJ_\ BYPJV GQWTN 8WM` AJ_\ BYPJV GQWTN 8WM` .III6S45II
7L[R]>[` 9WV \

AJ_ _
>ZW[WXN >V i_fl! 9WV[YWT 9WV[YWT >V[Y\MNY >V[Y\MNY K`

4\9RTJLYN8 UYNUT`NJY UYNUT`NJY UYNYV?`NJY UYNU>`Y >V[Y\MNY

)&&&&&OIIII\ I\II

~0£ f\30;I_f 1\4£;I_0 l\02;I_0 f\34;I_l 0\22;I_£ _\f3+
9WI1B f\ll;:_f 4\0£;I_l 2\_1;I_l £\i£;I_f f\if;I_f 69B\lB+
HVI10 £\03;I_f 2\0f;I_l £\2i;I_l 3\11;I_l 0\2l;I_l _\3i+
9ZIfl£ f\if;I_i l\30;I_0 f\00;I_0 f\6£1;I_£ f\fl;I_£ _\_fl4+
9ZIfl2 3\30;:_f i\l0;I_f 1\i[;I_i 1\f3;I_f l\£f;I_f 03\2+
9-If£f 1\24;I_l f\_0;I_1 f\_i;I_2 3\ii;I_0 i\l£;I_1 _\__23+
9NIf££ B\BB;:BB B\BB;:BB B\BB;:BB B\BB;:BB B\BB;:BB _\____+

'O&&
EW[JT :WZNI i\0l;I_f 2\£B;I_i f\_0;:BB £\13;I_f f__\__\£

:WZNFUT[I f f 0 0
+ WO :WZN FUT[ i0\l+ 2\£+ if\f+ 4\£+

a >VLT\MNZ J[ XJZ[ JXYNJMTVPT= ZWTR Z[WYNM 8N[^NNV 9WWTRVP EW^NYZ 4JT WO;;/M;~J!, JVM JT JVV\JT XYWSNL[NM
JMMR[RWVZ WO ZNX[JPNTJT=TZWTT \
aa EW[JT 7L[>]T[` ]JT\NZ OYWU TJZ[ LWT\UV WO EJKTN f4\

--

_\_i2+
l\221+
i\42£+
_\_f0i+
4l\i+
_\___£+
_\____+

f__\_+

1ggVeTan = Dha_aePc
DYY&IakV 7fiV 3PcSlcPkafe APelPc
EP_V -/ fY .0

LVhdfek NPebVV ClScVPh EfmVh IkPkafe



DYYLTJPf R "IwvZrv[ml&

.!+!.!-~!4

"P& dmzuwvZ ghvsmm Vnn YrZm JwYm Ihtk[thZrwv Shv[ht "VJmS&' _m\rYrwv 0-' rvkt[lrvo Zpm
nwttw]rvo hxxmvlr^mYA

"r&Dxxmvlr^ E' ~Dxxzw\ht wn IzrZmzrh nwz JrYxwYht wnatropZR_ IwvZhurvhZml amxZrk
ehYZm Vv)arZm hZ dmzuwvZ ghvsmm~ "Pvkt[lml T_I hxxzw\ht tmZZmz lhZml D[o[YZ 0-'
.=;=' dg zmy[mYZ nwz hxxzw\ht lhZml R[vm /;' .=;= ]rZp DZZhkpumvZY P hvl PP,&

"rr&Dxxmvlr^ M' ~Dxxzw\ht Y[zY[hvZ Zw RVIM_/-,/--/ Mwz VvYrZm JrYxwYht wn
Iwwtrvo bw]mz artZ~ "Pvkt[lml T_I hxxzw\ht tmZZmz lhZml Shzkp 1' .==7' dg
_my[mYZ nwz Dxxzw\ht lhZml D[o[YZ 0-' .==3,&

"rrr& Dxxmvlr^ O' ~_my[mYZ Zw Dumvl Yzm\rw[Y Dxxzw\htY NzhvZml cvlmz
PVIM_/-,0-/"h& nwz JrYxwYht wn IwvZhurvhZml amxZrk ehYZm hvl Iwwtrvo bw]mz artZ
Zw Dttw] nwz JrYxwYht wn IwvZhurvhZml awrt~ lhZml R[vm /0' .===' ]rZp Y[xxtmumvZY
lhZml Rhv[hz_ 1' /---' hvl R[vm .4~ /...-

"/& caT_I _mo[thZwz_ N[rlm .,.-=' _m\,tC ~Ihtk[thZrwv wn Dvv[t JwYmY Zw Shv nzwu _w[Zrvm
_mtmhYmY wn _mhkZwz Lnnt[mvZY nwz Zpm Y[zxwYm wn L\ht[hZrvo Iwuxtrhvkm ]rZp .- IM_ YhzZ
1-' Dxxmvlr^ P'~ lhZml VkZwimz .==:,

01

dmzuwvZ ghvsmm T[ktmhz Yw]mz aZhZrwv

Dxxmvlr^ R Vzrorvht
Vnn)arZm JwYm Ihtk[thZrwv Shv[ht
Yhom 0: wn 3:



1EE:C7;L = ~3cbgVbhRP"

1ddRbPVk 1

<B@PMFOS 6BJ@B =LDM?AB
<KFH

;FHB ~I::I.:=

<KHF 2J?HSNFN 4?O? 4BJNFOS CMKI N?ILHBN A?O?
<?ILHB 3N=\l 3N.=\l 88K 9J.f_ ABOB@OBA +P3FHDI- >KHPIB +@@- RBORBHDEO
HK@?OFKJ ~ ABOB@OBA MBLKMOBA +DI-

+P3H8DI- +P3F8DI-

\£ f4li5.:£ =I:: =Iii
\6 =4=i5.:l =I:: =:iI
_2 l4li5.:£ =I:: =\0\
_£ f4iI5.:£ =I:: =f=I
_: _4<=5.:< =I:: =_£\
_6 =4=f5.:l =I:: ==\l
f2 i40f5.:£ =I:: =\0:
f: =4£_5.:l =I:: ==0_
f6 =4lI5.:l f4£i5.:£ =I:: =:f=
=2 \40\5.:£ =I:: 0£f
=£ f40l5.:£ =I:: =\\f
=3 I40I5.:£ =I:: ==££
=: l4\05.:£ =I:: =\ff.
=5 \4if5.:£ =I:: =i££
=6 _4=£5.:£ =I:: =I0_
I2 i4£\5.:< =I:: =I_:
I£ <4f\5.:< =I:: =:_\
I3 _4££5.:£ =I:: ==l=
I: ,' =i5.:£ =I:: =_I:
I5 \4_\5.:£ =I:: =\:_
I6 _4 lf5.:£ =I:: =\i:
\2 <4\f5.:£ =I:: ==£0
\3 04f05.:£ =I:: =\_£
\5 f4if5.:£ =I:: =:l\
_3 _4__5.:< =I:: =_£i
_5 04\l5.:£ =I:: =:fl
f£ l4I\5.:£ =I:: =_I£
f3 _4f\5.:£ =I:: =ff=

ig '
;KNFOFQB
2QB4 1

_4:i5.:£
?QBM?DBN
4BJNFOS

=I:: =I£f4lf
=4:l DI8@@

4BJNFOS =:l=4_i GD8I\
;KNFOFQB ! 8HK ?QB4 0 l4=I5.:£

2T7

JReacbg MNbYRR ChO_RNe EciRe IgNgVcb

1ddRbPVk = DeVTVbN_
DSS&IVgR 7cfR 3N_Oh_NgVcb ANbhN_
ENTR )/ cS -.



9=GJF@ 4L=\l 4L.=\lFF5 <H.if ?@M@>M@? +N4D8BG- ;IFNG@ P@M
FI>=MDIH ?@M@>M@? K@JIKM@? +GF- P@DBCM

~ +N4D8BG- +N4;BG- +BG-

2\ \40£6.:£ =I:: =\££
2_ i40\6.:£ =I:: =II=
29 _4f\6.:£ =I:: =Il£
29 _4i06.:£ =I:: =I_0
2l _4:_6.:£ =I:: =\\f
29 l4I06.:£ =I:: =Il_
i= _4:i6.:£ l4 l\ 6.:£ =I:: =\0I
iI \4:I6.:£ =I:: =_:_
3\ _4:£6.:£ =I:: =\=\
3_ \4\_6.:£ =I:: =I\:
if \4\£6.:£ =I:: =I_=
3i I4 =\6.:£ =I:: =I00
il _4I_6.:£ =I:: =I0l
3£ \4l\6.:£ =I:: =_lf
4\ \40:6.:£ =I:: =i0i
3, _4If6.:£ =I:: =\I0
4f _4:i6.:£ =I:: =\=£
4i _4 =_6.:£ =I:: =I\:
4l _4i:6.:£ =I:: =\\f
:l \4II6.:£ =I:: =I0_

PM?
JILDMDO@
=O@4

8ILDMDO@! FF5 =O@4 1

f4:06.:0

0EE:C7;L = ~3cbgVbhRP"

2JJ@H?DQ i

9@>NKDMR 7@H>@ :JBK=?@ 9IDF
8DF@~ I::I.:I

9IDF 2H=FRLDL ?=M= 5@HLDMR AKIG 9=GJF@
5=M=

=O@K=B@ =I:: =\I040

?@HLDMR =4== BG8>>
==:£4If EB8KH\_4=£6.:£

1&'

0ddRbPVk = DeVTVbN_
DSS&IVgR 7cfR 3N_Oh_NgVcb ANbhN_
ENTR )/ cS -.

JReacbg MNbYRR ChO_RNe EciRe IgNgVcb



3II;D:=M A "7dchYciSR&

0JJ@H?DQ 1

9@>NKDMR 4@H>@ :JBK=?@
9IDF

8DF@~ =88=-8I

9I5F 0H=FRLDL 2=M= 2@HLDMR AKIG L=GJ6@L ?=M=
9=GJF@ 1L:Ii 1L-:Ii 772 ;IFNG@ !GF+ <@M P@DBCMFI>=MDIH~ ?@M@>M@? K@JIKM@? !BG+

!N1D4BG+ !N1D4BG+

, I.II3-8l :888 :I\l
= I.\f3--8l ::88 :\=\
I =._l3-8l ::88 :\:8
\ M!£f~/d ::88 :\:8
. I.l\3--8l :888 :8I\
f \._l3-8l :=88 ::8l
i I. :\3-8l :888 :_=f
0 \.=£3-8l :888 :_I=
£ _.\=3-8l :888 :8lf ..
:8 _.II3--8l :888 :=l£
:: _.fl3--8l :888 ::l_
:= \.f=3--8l :888 ::I_

kh JILDMDO@
=O@K. 1

=O@K=B@
?@HLDMRI.=3-8£

8ILDMDO@ ~ 772 =O@.1 \.::3-8l

7'A

:8\:.fi :=£8._l
;!Ja ly,ii

:=Il.£f EBFGI

3eeScRYl A EfYVYcOa
ETT'JYhS :dgS 7OaPiaOhYdc COciOa
IOVS -) dT ./

LSfbdch NOc_SS DiPaSOf IdkSf JhOhYdc



/CC3=17I : ~0a_eS_fON"

2KKAI@ER :

I::= :LJNA?NA@ 2LA> ;J>@ <QAAKEIC :EGA

<JEG 2I>GSMEM 4>N> 4AIMENS BLJH <>HKGA
4>N>

<>HKGA 3M=\l 3M.=\l774 3J.i9 3J.i9 774 8I.f_ =JGOHA +HG- QAN
GJ?>NEJ @ANA?NA@ LAKJLNA@ @ANA?NA@ LAKJLNA@ @ANA?NA@ QAECDN
I~ +O3G6CH- +O3EGCH- +O3EGCH- +O3EGCH- +O3G6CH- +CH-

= i4 ff5.:£ f4\i5.:£ =::: =_\f
I \4_\5.:£ _4I_5.:£ ==:: =lf\
\ I40=5.:£ \4:\5.:£ =::: =ff:
_ _4£\5.:£ _4 0f5.:£ =::: =i=f
f i4\l5.:£ l4£\5.:£ =::: =ifl
i \4il5.:£ _4=:5.:£ =::: =i:0
l =40i5.:£ \4 =\5.:£ =::: =fif
£ =::: =if:
0 \4==5.:£ I4Ii5.:£ =::: =_\0
=: i4:05.:£ i4:f5.:£ !~~, =liI
== _4:l5.:£ _4i\5.:£ =::: =_I=
=I _4lf5.:£ I4\f5.:£ =4I\5.:£ =::: =_f_
=\ l4=_5.:£ _4\:5.:£ =::: =fi=
=_ _4:_5.:£ \4II5.:£ =::: =if0
=f i4if5.:£ i4_l5.:£ f40I5.:£ =::: =f:\
=i _4I:5.:£ \4l\5.:£ =::: =i:l
=l _4i05.:£ \4 =\5.:£ =::: =f\i
=£ f4:f5.:£ i4I=5.:£ =::: =f0_
=0 f4_f5.:£ f4 f05.:£ =::: =_l_
I: i4If5.:£ \4iI5.:£ I4 \£5.:£ =::: =_Il

QN \4=l5.:£ £4 lI5.:0 _4I5.:0 >PAL>CA =::f4I =fi\4f
KJMENEPA
>PA4 .

@AIMENS =4fi CHG??
:JMENEPA ! 774 _4£:5.:£ _4_\5.:£ =fff4_ FC8H\
>PA41

:.=

EOcYa_e JL_TOO =fMVOLc CagOc DeLeSa_

/bbO_NSh : AcSRS_LV
APP&DSeO 1adO 0LVMfVLeSa_ ;L_fLV
CLRO )' aP ,-



1EE:C7;L = "3cbgVbhRP&

1ddRbPVl :

,))& :M= IcV_ :lONiNgVcbf

7FAC 0E:CLICI 2:J: 2=EIAJL >HFD 7:DF>= <:J:
1I8=f 1I+8=f 552 9E+_\ M=J

7:DGC= <=J=;J=< H=GFHJ=< <=J=;J=< 8F>KD= M=A?@J
CF;:JAFE MJ~ ~K1C.:D! ~K1C.?D! ~K=C.FD! =D.! ~:D!

8 I-4l3+4i 8444 84ll
: _-883+4i 8444 84I=
= _-4I3+4i 8444 844f
I I-fi3+4i 8444 844i
\ \-=43+4i 8444 884=
_ \-ff3+4i 8444 ,!/;
/ \-lI3+4i 8444 l\_
i I-f\3+4i 8444 l\f
l \-4\3+4i 8444 lf_
84 _- 8_3+4i 8444 84\4
88 \-\I3+4i 8444 84I=
8: _-\43+4i 8444 88:_
8= =-II3+4i 8444 88I8
8I \-_f3+4i 8444 llf
8\ \-:_3+4i 8444 884\
8_ \-i43+4i 8444 88l4
8f \-\i3+4i E: 8444 84I4
8i \-:l3+4i 8444 88I8
8l \-i\3+4i 8444 84\4
:4 \-:43+4i 8444 84f=

MJ
GFIAJAL=
:L=- £ 8-l\3+4i :L=H:?=£ 8444 84\_-\

6FIAJAL= ~ 552 :L=- 0 \-I83+4i <=EIAJN 0 8-4\_\ ?D.;;
84\_-\ B?.D=

3+4

JReacbg MNbYRR ChO_RNe EckRe IgNgVcb

1ddRbPVl = DeVTVbN_
DSS'IVgR 7cfR 3N_Oh_NgVcb ANbhN_
ENTR -, cS ./



OeeTcS_l a ,R[Z_wZ`sr-

O\\sZrwc V

:JJD g[wz fsYZnZ_^ OZnzd^w^ Ngsp`]w_d VsZps i\u]nrs

hvs n__npvsr ]s\[]_ ,ifnrw[np_waz_d OZnzd^s^t[]g[wz ewzs^ g_[]sr Ps_bssZ R[[zwZu h[bs]^&/ fTYe_ _,!;/~ rn_sr a`zd _g/
:,JD- wZrwpn_s^ _vn_ _b[ ^[wz \wzs^ _[_nzwZu A777ff- bs]s p[zzsp_sr wZ :JJC nZr ^_[]sr os_bssZ _vs R[[zwZu h[bs]^1 TasZ
_v[`uv _vs zn]us] [t _vs _b[ \wzs^ ,=:77ff-! rwr Z[_ wZrwpn_s nZd rs_sp_nozs \znZ_ ]szn_sr ]nrw[np_waw_d/ _vs _b[ \wzs^ bs]s
sasZ_`nzzd p[YowZsr bw_v \[]_w[Z^ rw^\[^sr [t od znZr ^\]snrwZu [Z _vs g[`_v rw^\[^nz3z[_ n^ nZZ`nz rw^\[^nz a[z`Ys zwYw_^
t[] ^[wk^nZr Ywcs^ \sZZw__sr1 hvs ]sYZnZ_^ [t _vs \wzs^ p`]]sZ_zd p[Z_nwZ no[`_ JE7:f [t Yn_s]wnz1 V[] _vs s^_wYn_sr
p[ZpsZ_]n_w[Z [t R^e:=E wZ _vs p[YowZsr \wzs^/ p[ZpsZ_]n_w[Z anz`s^ t][Y hnozs^ / nZr = bs]s nas]nusr wZ \][\[]_w[Z _[ _vs]s
a[z`Ys^ n^ ^v[bZL

R^0:=EL J77 :f~n_nZ nas]nus p[ZpsZ_]n_w[Z [t =;I \Rzzyu
=:77 _t bw_v Z[ rs_sp_nozs np_waw_d ,nas]nusno^[z`_sanz`s& __ a"Rw_yu-

Oas]nus p[ZpsZ_]n_w[Z ,bswuv_sr nas1- 0J77 __) f=;I\R/t' + =: ~ f __ \Rzzyu
J77 + =:77

I;1== \Rw_yu ,r]d-

hvs]st[]s/ [Z ni8f bswuv_ on^w^ n\\zwpnozs _[ _vs Ysn^`]sr a[z`Ys [t _vs ]sYnwZwZu \wzs [t ^[wz os_bssZ _vs R[[zwZu
h[bs]^/ fI8 bswuv_sr nas]nus p[ZpsZRZz_w[Z t[] Rne:=E\_.

I;1== \Rwzzpu f _yu3_ddd u f4T07D `Rw3\Rw f :1:; bs_3r]d a[z`Ys ]n_w[

J1;; P07I `RwzuY ,bs_- t[] R^e:=E

V[]R70D7M

Oas]nus p[ZpsZ_]n_w[Z ,bswuv_sr nas1-l J77 __) fIC utzzyu + =:77 _t f 717=A \Rzzyu
J77 + =:77 4f~

:J1:C \Rwzyu

dZ n bs_ bswuv_ on^w^ n\\zwpnozs _[ _vs Ysn^`]sr a[z`Ys [t_os ]sYnwZwZu \wzs [t ^[wz os_bssZ _vs R[[zwZu h[bs]^/ _vs
bswuv_sr nas]nus p[ZpsZ_]n_w[Z t[] R[0D7w^L

:J1C \Rzzyu . _yu3_ 777= .: T07D `Rwz\Rw f :1:; bs_3r]d a[z`Ys ]n_w[

;1:A T[7I `RwzuY ,bs_- t[] R[0Dd1

Ve_

x0tE

ks]Y[Z_ mnZyss c`pzsn] e[bs] g_n_w[Z

O\\sZrwc a d]wuwZnz
dtt0gw_s S[^s Rnzp`zn_w[Z bnZ`nz
enus A= [t CE



RkkYhVct d -Tdci^cjZY.

gYgimRhVpg

uRheYai RoigcTs Sifoih

od f- :- £4=91: VxiZ djan cn/ :JJD
agdxe ff mYird :n:JDs1i1,& w_gdb g1 n1 niccc

njy_Zzi mxY^dxzi^k^in RcxanhZh iyg nd^a k^aZh nidgZY SdilZZg1 YxZ Tddaf
oiv~

/!i!y!l £~~~ad~~a~~ £
_^aZ ff od^axz1Ydz

mY_YmphTiLn

-:. Yck^cLccZcixa fxydixidgn Rcxanh^h mZedgih nxbeaZ hjbyZgh 7;;D:D iygdjd] 7;;E=n/ hd^cr
kdczZ xVY mZexk^Vxr mYygxazZ VxaZ _4:O:*-/

SRTecdmiphc;

n^iZ ~ Taccani,pTLc^dxxzLibi^Zi ]xkZ ecZb1ZY ::v,7 e^aZhd[ hd^a[^jV i]Z egdiZzLaZY ~ iyci lZgZ e3xzZY
yZcuzZc i]d eaxci,1 zddc^jh r dccacaY^xzgxY^xaid^zx: ttttttttt xm" [^cxa YpedRc Yyedh_Ydc1 icZ
e^aZ w Zhi^bxaaaY xi;/,, zLj]^d [^aZi ccccYw:c^i^xdau bxgyY j ]xs1 w [ibc 8il7<= <7_:344
wkxi^b1 a:PZ ~ e^aZ1 zZi^bxaLZY xi xydji J77 zdy^z [^aZi1 w ei1zdY Y^gZzianhdd1z"x d[,i]d a^ci
ed1xcY Zxhi d[i]d :A/777 zLjy^d [ZZi d[zddpx1d idlxg1xi x1cdd pdcaY~!+i]d idl1l11 o]^h xdzdxY
e^:7 ,&,,xh ac^i^xa:n YZh^)c111g ttTaiccc]ax[c,ga gZexk^f xziak^iL^j/ NhdqZi]xi ~ YZiaexiadxhccaca.,
clkZ yr1 ~ghZY l^i] i]Z ~ xzi^k^in xZoxZgxi^Vxi]Z;/,, zjy^z [ZZid[bxiaLg^x:xVYi]Z hZzl^in
[^aVzLZwkxi^b edZgxi^jx i]dM,, zjy^z :^Laaid[ bxiZg^xa1.

VcnTpnncih

g lZ Y^hzjhhZY cji vvdZZ`/ c,b i^Lacuxccax\ dde^Zhd[i]d axydcidgn xcxanhZh -mZa^Mcgzcldc. ayg ild
e^aZL1d[Y^gi zjcZcian adzxiZY ^bbzY^x:Zdn dji d[:]Z zdda^cxai&gag h^ai e^aZyZir1 i]d edxb,1 zddaac\+---
~ =s zjy^z [ddie^aZljaaaafddZY yn zda1azzi^xx=7 TiccaeT1iiZxgxy \_;82 -7;;DID i]bjx]
7;;E:C. ix`Zc xi Zfjxa YaxbzZx cdch ^xa I;aydi aZc\i] -ayx e^aZ ^h xydji cn1" :iLzil^YdxcY 1t[ZZi6716
xi ^p eZxcz.1 Yxz] zdbedx^iZ xxbecd ^h dddh^hi d[ = dc,I] xi^fjdih iacycica iyd aZ[i/ ideM jY g^xcii h^YZ d[
i^aZ e^aZ g Zxz] gZ[aacLLczZ ~ cixgi^jz [ixb i]Z e^aZ,/Ric:y ZcY o]Z 77cVcccIcci[^ZaY7:: Zxz]
xcxcnh^x gZedgi acY^NLxiZh x xbeaZ adzxi^dcgZcxi]dZ id i]d ddgi[i zbYd[ i]d e^dd1 djxd: ZjbeaZ/ hxxdecd
7;;DJ: ]xh x NOdcccVZcad[Dr:n171 ^cY^zxi^cx i]Z D-y hxbeaZ ixyc xi x Y^hixczZ d[/J!, [si:]b i]d
cdgi] ZcY d[ i]Z e^aZ1

oxyw c xcY ; npdipgg^1gd iacd c,Tcnpci' d[iyd hxbbx ^hdide^zLr,Lhdr[dg Txr:=E j1a TdrDi1 hiVZd[
i]Z =7 zdbedh^id r11ecZh ^xY^zxpY xcn edZ^z^kdzww dg Txydaai/dg xcn da]q eaxi cdcxidY
gxY^iahzL^aYd1dj1 TihZlcr, iy^x e^adxeeZxc id yZ 5<~8I [gdb xcn cjLc^dxzi^k^in zdxaxb^dxi^dc1

o]Z J77 zjy^z [ddz e^aZgcn xbe:ZY ^c i]Z hxbZ ccsa[iZg tt xydl/ l^iy x idpc 8:;8 zdbedaa^ix xxbeaj
zdaazziZY -7;;E:D zygdxx] 7;;E=1C.1 oxyaZd hydvl iyxa ydY" Thr:=: xcY ibMi 00~1~88YZsLizY ^c xaa
-t bdhi d[ayd xgxy [iVacaadx t1^VY^lcc1i]xi edh^i^l eaxca gZaxiZY gxY^dxzi^k^in Zm^hj ^c Yl1 Y1 xcY i]xi
ciT_mai1;77; xeegdkxa [y^rY^cedzxd l^c:yZ ViiYZY1

=+.

/+.~:

rZgbdci uxc`ZZ hjzaZxg kdlZg nixi^dc

ReeZcY^m d ig^\^cxa
i[[rn^iZ VdhZ Txazjaxi^dc gxcjxa
kx\Z AA d[ CE



=RREODJ_ L "Crpvlpwgf&

SEP'JJ1J:3) LwnY JT) -::3
Rcig .

Rnb ecnncv Yrwt ercxeoewe;g vr flue;wc vkgDCn_n uvnns)cge;guctY vr kcpfng vkg :,, Cwdle vrrv slng)

=vvcedoervu

NoT)Tvpco
Mgcf ScflrJrulecn EpilpnJct
AcY~PlVJ=-vnMn Epclprgtlpc Dgsctv)

e

S) Nwe;g)JJr
R) VwJghlgJf
N)Nctlcp

I'/

Ygtorpv acpmgg Owengct Rrygt Tvcvlrp

=ssgpflz L Ptlilpcn
Phh'Tlvg Drug Ccnewncvlrp Ncpwcn
Rcig 01 rh 17



DSSJPIMa N&Epoukovgf'

Vcdhg /
_~E bcolgg Tpkm Docuwtkt

J,mcd tpkmfcug /!,~ 1/.. hu1 tpRungskugf ZZ
,Lgoe-, mkogeRotVMYeukpon-ugs"gh

E-)1;
&SEmMli ekuz'

t-nrug Epog- -Z-Ztkin- 1 tkin- ORE
/-.-

"Y/-3 $ 0/ :1 ;=
0,3-/ RR 00 :: ;3
1,:-= 11 0: ;= =AZZ---A-: ,A 01 :A Au
7,/0-1 0. 0/ =1 ;1
=,/:-. /: /A :; :A
;-/;-= Y3/ 0: ;7 //.
=-0.-7 ~+ 0/ =1 =:
~01-0 ,: 11 AA /0.
/.,0:-. /; 01 :A =.
//,0=-; // /: 3= :.
/0,1/-3 ,/3 0/ :1 =0
/1,13-0 ,/0 0/ :1 =1) ZZ---1:-A 00 /= /73 7A
//7,1A-: Y/0 00 :: =;
/=,30-Z /: /= /73 :3
/;,37-/ /0 0= =3 $$
/=,3;-= /; 0/ :1 ;;
/AY:.-: ,11 0. :. =3
0.,71-1 ,30 01 "$ A3
0/,::-. 0: 1= /.= /1.
00,7=-= 0: 0; =/ A1
01,=/-: 1. 07 ;: -+
0ZZ---=3-0 /= 07 ;: =A
07,=;-. 0= 0: ;= ==
0:,:A-; 3: 01 :A ;1
0;,;0-Z 11 01 :A ;:
0=,;:-0 3= 01 :A ;.
0A,;;-A 1; 07 ;7 =3
1.,=.-= A 0A =; /..

Dwg-,-igC // 01 ;. =:
Ocy- wcmvgC 3= 1: /.= /1.
Oko-wcmvgC ,30 /: !# "$

.~!

_gsnpou bcolgg Pvemgcs Spxgs Tucukpo

Drrgofky N Rskikocm
Rhh,Tkug Iptg Ecmevmcukpo Ocovcm
Scig 3: ph 7;



CSSIPEM_ N "Dontinufe&

Vbclb /
Yfnnont abnkff son Cnblvsls

I'lbc soil ebtb gRl 0.-- gt0 soil mwktle b)
'Jfndf' linf donbtruotgon mbtfribl

Do'TR
"SDilldh ery&

Tbmplf Donf) )'b,hnwb 0 tLhrnb ORD
.+-+

.'.)1 .- .; 71 :-
/'1). './ /0 7= .--
0'7); z.. /. 70 =:
1'=)7 0= 0- =- .--
3'./)0 . /. 70 ;7
7'.7)- 0/ .; 71 ;:
:).:); !a/ /3 :7 ./-
;)/-)T .7 .3 17 37
='/0)/ 10 /; ;1 =.
."&~/7)- '.: /0 7= =:
..'/;): !.4 /. 70 =0
./'0.)1' '1 /- 7- ;1
.0'01)/ '/ .: .3. :.3
~ YY)))0;)= 1 /7 :3 =;
.7'0=)7 '.7 /1 :/ .--
.7'1/)1 !48 /; ;1 ./-
.:'17). '.: /0 7= .--
.;'1:); '.1 /= ;: .0-
.='7-)7 '= .; 31 ;/
/"&~.30)0 0: // ff :/
J;!aa,/ .: /: ;. .1-
//'7;); R 0- =- ./-
/0'7.)7 : /; ;1 ..-
/1'71)/ '.- .= 3: =-
JM~d,/ /: /: ;. =;
/7'7=): ~ /= ;: ./-
/:':/)1' .7 /. 70 :=
/;':7)/ 7 /7 !R =;
/='::)= '; 0/ =7 .0-
0"&~;-)7 '/: /0 7= ..-

=iI_f\I: - /1 :. =:
Obx) vblufA 10 0/ =7 .1-
Oin) vblvfA !a/ .7 13 77

J'3

Yfrmont abnkff Pudlfbr Sowfr Ttbtion

Cppfneix N Rrihinbl
Rgg'Titf Eosf Dbldulbtion Obnubl
Sbhf 1: og 3:



N ~ ==
=
8

M
A

Y 33J W=
=
W
=

~ ~ 33J 7 ~ T r -!. ~ ~ ==
=
8

p
u

~ ~ ==
=
8

T7
-

W
=
=
W
=

~ M
V

33
J

+!
\\6

U
~
34
4
4
3G

~
T7
-
~

!
U+3

3J
U

W=
=W
=
\U

::
~

l3
\\4
+5

!!!\
+U

?QA
IJ<

b3
3a

~
33
30

M
o
u
e
)

~
l3

U33J -!.
~

%!
R

~ MV 33J ~ ~ 33J T rM
3
3

WW
KN
JE

;3
:3

S

;c
;3
;

=c
A
3A

A
bD
3E

Cb
I3
I

Eb
L3
L

'b;
=3
;

Ic
;C
3A

Jb
;J3
E

2U
_1
=0

;:b
=:
3L

&
c=
3:

;=
bC
3=

;A
bJ
3C

;C
bJ
3J

_l
U_
\=
1

;'b
;A

;Ic
;D
3=

;'b
;I3
C

;L
b;L

3J
f\U
f_
=1

bb
/b
b

~

S_
]x
[
;_
trM

;B
R=

h_
_y
M

bu
z3

hx
xx
^r
M

>B
CJ
E
i

?E
QK
ML
Q

@B
LI
WW

=M
HJ

8L
BJ
SP
HP

Y
cb
"3
rn
8L
BJ
SP
HP

MF
BM
JJ

FO
MK

2\
\
FQ
i
N
HJ
E
:
L:

Q:
E:

KB
OI
ED&
[
rZ
m
_u
zt
D
HO
Q!

o3
b;A

I
,d
Tx
xw

t D
OS
.

d~
u]
x_
r

So
]3

TY
zr
3

4=
PH
GK
B

A
PH
GK
B

PA
PH
GK
B

=~ D
==

A
A
I

f2
_

A
CJ

;A
D

_\
0

==
=

;J: f£
2

J;: A
IJ

1_
\

A
IJ

ii_ f£
i

;E
:

=C
I

if1 =A
D

A
=J

J;: _\
0

EA
;E
L

dc
m
x]
x_
r

EI
;I;

dY
\u
]u
_r

CA
;=
L

ZY
m
x]
x_
r

=L
JI

dY
ru
]x
_r

E;
;D
A

ZY
\u
]u
_r

=E
IJ

ZY
r_
]v
_r

=C
I=

dN
.]
_`

CC
;A
=

da
.]
__
r

A
I

;;;
dc
xx
u]
x_
r

E;
;D
A

ZY
rx
]u
_r

E;
;E
A

dV
f]
]_
_r

A
J

;;C
ZY
37
]x
_]
x

rr
;L
J

dY
\u
]u
_r

=C
I=

~r
==

EJ
x_
cx
_u
]x
_r

A
A

LL
ui
.]
x_
r

;=
A
E

ZY
m
v]
x_
r

A
:

L:
dT
xf
_]
__
r

D
D

;E
E

ZY
m
x]
x_
r

A
=

21
ZY
m
x]
s_
r

AL ## ;=

TY
bE
c

xd
Tx
xw

tD
OS
+

dY
\u
]u
_r

So
]

TY
zr
3

3d
3c
m
xt
ym

A
\u
ty
m

M
M
3
A
3u
ty
m

CL
A
J

;;C
&'

;C
A

"$
JI

ZY
3x
]7
_x
_

A
I

=;
EA

&'
;;;

;I
D;

ZY
3u
]u
_r

CI
=L

JI
&'

R
IA

=A
EL

ZY
0x
]x
_x
_

J=
;E

CD
ZY
\u
]u
_r

+!
\

+!
\

;C
:

=J
JC

dc
0u
]x
_r

]
g
x

L=
=;

EA
d~
x]
x_
r

k
;;J

A
;

LA
ZY
m
x]
"_
x_

h
;;C

=;
EA

dY
m
x]
x_
r

W
=
=
=
=
=
=

;:E
=;

JA
d:
J_
]x
_r

~
;=
C

=I
J;

dY
\u
]u
_r

W
=
=
=
=
=

E=
;A

A
L

ZY
m
x]
7_
r

~ Y
JI

;=
A
E

ZY
\u
]u
_r

:
D

==
EE

&'
33
J

EI
L

=I
dc
fx
]u
_3

W
=
=
=
W

fc
;:D

;I
D
;

ZY
0u
]x
_r

O
D
C

C:
;=
:

&'
-_
J

;::
=A

EL
ZY
3u
]x
_3

:3
3 +U+

J;
D

=A
;C
A

C:
D

L

9U
£



DOOFNELS C ~/TSaNSbJI"

D<<W:V8A K

PWU;=V Y;= MT>? R<=WTV8:6> -A33C1 ;: R;@?7 E8><;>T9 I8W9V

!~+

AJYRTSa CDSOJJ 7bEPJDY ;TcJY =aDaNTS

.VVJSINd 1 :YNMNSDP
:LL&=NaJ 0T_J /DPEbPDaNTS 3DSbDP
;DMJ '- TL ),



:MMAJ=DS E ";ihndhoa_&

PinVf NaYil_a_ OklaV_dhc =VnV bil .,,/

OaldVf~ OklaV_dhc Ia_dV Ih'10 ;i'3L .4~-!+ ;m'-/0 ;m'D/7 ;a'-0- ;a'D00
=Vna Pska "o;dfVYla& "o;dfVYla& "o;dfVYla& "o;dfVYla& "o;dfVYla& "o;dfVYla& "o;dfVYla&

.,,/',- 7'-'/ OakndY ~ -),/ ~ ~ ~ ~ ~.,,/',. -,'.)1',/ OakndY ~ ,)-. ~ ~ ~ ' '

.,,/',/ --'0',/ OVh_fmidf ~ ~ ~ ~ -)/0 ~ ~.,,/',0 --'0',/ ;P Odfn ~ ,).13 ~ ' ' ~ ''
PinVf ~ -)0- '' ' -)/0 ~ ')

Ct.

Ralgihn TVheaa JoYfaVl Mipal OnVndih

:kkah_dr E LldcdhVf
Lbb'Odna =ima ;VfYofVndih IVhoVf
MVca 1, ib 17



/CC3=17L : "0dchYciSR&

I=7E31 EF3F7E

@G5>73D D79G~FADJ 5A??;EE;A@
I3E:;@9FA@. 6858 \=iii4===I

#%$& !"R \==i

y!M~!/1d , )~)

?]8 ?TNSLPW =LY^WP]
B]P^TOPY_
7Y_L]Rd @`NWPL] A[P]L_TZY^. ;YN8
ff= :LXTW_ZY 3aPY`P
IST_P BWLTY^. @J I=l=I

EG4<75F2 E387FJ 7H3>G3F;A@ A8 D7CG7EF FA 3?7@6 BD7H;AGE 3BBDAH3>E
9D3@F76 BGDEG3@F FA I= 58D \=8\==\ 4 H7D?A@F J3@=77 @G5>73D
BAI7D EF3F;A@ +F35 @A8 ?5iI=f-

6PL] ?]8 =LY^WP]2

4d WP__P] OL_PO AN_ZMP] f. \==f. L^ ^`[[WPXPY_PO ZY <LY`L]d I£. \==i. 7Y_P]Rd @`NWPL]
A[P]L_TZY^. ;YN8 +7Y_P]Rd- ^`MXT__PO L ]P\`P^_ _Z _SP @`NWPL] DPR`WL_Z]d 5ZXXT^^TZY +@D5- _Z
XZOTQd []PaTZ`^ L[[]ZaLW^ R]LY_PO [`]^`LY_ _Z FT_WP I= ZQ _SP ;1il 1y Jlil2f/ al£5/f4«103
+I= 58D- EPN_TZY \=8\==\ +[]PaTZ`^Wd I= 58D \=8_=\+L--. QZ] ZY4^T_P OT^[Z^LW ZQ ^WTRS_Wd
NZY_LXTYL_PO XL_P]TLW L_ HP]XZY_ JLYVPP @`NWPL] BZbP] E_L_TZY8 E[PNTQTNLWWd. 7Y_P]Rd
]P\`P^_PO LY ;YN]PL^P ZQ _SP N`]]PY_ L[[]ZaPO LYY`LW aZW`XP WTXT_ ZQ \08_ N`MTN XP_P]^ ZQ
^ZWH^LYO _Z L YPb LYY`LW aZW`XP WTXT_ ZQ Ii= N`MTN XP_P]^ ZQ ^ZWH^LYO8 ;Y LOOT_TZY. 7Y_P]Rd
SL^ ]P\`P^_PO L ZYP4_TXP L[[]ZaLW QZ] ZY4^T_P OT^[Z^LW ZQ _SP N`]]PY_ MLNVWZR TYaPY_Z]d ZQ
L[[]ZcTXL_PWd i\0 N`MTN XP_P]^ ZQ ^ZTH^LYO8

FSP @D5 ^_LQQ SL^ NZX[WP_PO T~ ]PaTPb ZQ _SP ]P\`P^_ LYO SL^ OP_P]XTYPO _SL_ _SP []Z[Z^PO
NSLYRP^ L]P LNNP[_LMWP L^ OZN`XPY_PO TY _SP PYNWZ^PO ELQP_d 7aLW`L_TZY8

B`]^`LY_ _Z _SP []ZaT^TZY^ Z__ = 58D BL]_ iI. _SP @D5 SL^ [`MWT^SPO LY 7YaT]ZYXPY_LW
3^^P^^XPY_ LYO 8TYOTYR ZQ @Z ETRYTQTNLY_ ;X[LN_ ;Y _SP ~ DPRT^_P] ZY <`Wd I1.\==i
+£= 8D fIff=-8

ETYNP]PWd.

DTNSL]O 48 7YYT^. EPYTZ] B]ZUPN_ ?LYLRP]. EPN_TZY \
B]ZUPN_ 6T]PN_Z]L_P ;
6?^TZY ZQ >TNPY^TYR B]ZUPN_ ?LYLRPXPY_
AQQTNP ZQ @`NWPL] DPLN_Z] DPR`WL_TZY

6ZNVP_ @Z8 i=4\£I

7YNWZ^`]P2 3^ ^_L_PO

NN b:PYNW2 EPP YPc_ [LRP

;
~.+..+~N
K <!

JSfbdch MOc_SS =iPaSOf CdkSf DhOhYdc

/eeScRYl : AfYVYcOa
ATT'DYhS 1dgS 0OaPiaOhYdc ;OciOa
COVS -, dT -.



.AA1;03E 7 ~/_YdRYeNM"

adyfli£ EFROJJ <YHPJFV >S[JV @XFXNSR

HHl

?JLNSRFP £IQNRNWXVFXSV! ?JLNSR 7
B- C' <YHPJFV ?JLYPFXSV] 1SQQNWWNSR
=_I £PPJRIFPJ ?SFI
9NRL SK >VYWWNF! >£ 4i=.\+4=4I

;V- 2FZNI ?- :J[NW
>NPPWGYV]! DNRXMVST! @MF[! >NXXQFR! ::>
8:.. < @XVJJX! <-D-
DFWMNRLXSR! 21 8..:_+448f

;W- 1MVNWXNRJ @- @FPJQGNJV! 1SQQNWWNSRJV
adyfli£ 2JTFVXQJRX SK >YGPNH @JVZNHJ
448 @XFXJ @XVJJX
;SRXTJPNJV! CA .I\8.+8\.4

;V- ;NHMFJP 6- 2[SVONR! 1MFNVQFR
>YGPNH @JVZNHJ 0SFVI
@XFXJ SKadyfli£
448 @XFXJ @XVJJX
;SRXTJPNJV! CA .I\8.+8_.4

1MFNVQFR! 0SFVI SK @JPJHXQJR
AS[R SK adyili
>-=- 0S\ 44\
adyili~ CA .I:I=+.44\

=TJVFXNRL 3\TJVNJRHJ 1SSVINRFXSV
adyfli£ EFROJJ <YHPJFV >S[JV @XFXNSR
:8. 5SZJVRSV 6YRX ?SFI
adyili~ CA .I:I=

5- 2FRF 0NWGJJ! 3WU-
2JTYX] £XXSVRJ] 5JRJVFP
:: 1FTNXSP @XVJJX
1SRHSVI! <6 .::.4+\i:_

1MNJK! @FKJX] BRNX
=KKNHJ SK XMJ £XXSVRJ] 5JRJVFP
=RJ £WMGYVXSR >PFHJ! 4iXM 4PSSV
0SWXSR! ;£ .84.f

;W- 2JGSVFM 0- 9FX^
0S\ f:
@MJPGYVRJ 4FPPW! ;£ .4:_.

DNbV_Yd IJYSNN ;eLTNJb A_fNb CdJdR_Y

;W- 1FVPF £- DMNXJ! ??>A! 16>
?FINSPSLNHFP 6JFPXM
adyfli£ 2JTFVXQJRX SK 6JFPXM
>-=- 0S\ _.! 2VF[JV ~=:
4.f 1MJVV] @XVJJX
0BVPNRLXSR! CA .I=.8+.._.

;V- 8FQJW ;- 2JCNRHJRXNW
;FRFLJV! BHJRWNRL
adyfli£ EFROJJ <YHPJFV >S[JV @XFXNSR
>-=- 0S\ .I..
4fI =PI 4JR] ?SFI
0VFXXPJGSVS!aM ,J;,/!,J,,

?JWNIJRX 7RWTJHXSV
CJVQSRX EFROJJ <YHPJFV >S[JV @XFXNSR
B- @- <YHPJFV ?JLYPFXSV] 1SQQNWWNSR
>-=- 0S\ 4_\
adyili~ CA .I:I=

2NVJHXSV! ;FWWFHMYWJXXW 3QJVLJRH]
;FRFLJQJRX £LJRH]
£A7<l 8FQJW ;YHOJVMJNIJ
=.. DSVHJWXJV ?I-
4VFQNRLMFQ! ;£ .4_.8+I:ii

8SRFXMFR ;- 0PSHO! 3WU-
;FNR @XVJJX
>-=- 0S\ I\\
>YXRJ]! CA .I:=\+.I\\

;V- 8SMR 4- ;H1FRR
2NVJHXSV! <YHPJFV @FKJX] £WWYVFRHJ
3RXJVL] <YHPJFV =TJVFXNSRW! 7RH-
==. 6FQNPXSR £ZJRYJ
DMNXJ >PFNRW! <E 4.\.4

;V- 5FV] 8- AF]PSV
1MNJK 3\JHYXNZJ =KKNHJV
3RXJVL] =TJVFXNSRW
4:=. 3HMJPSR >FVO[F]
8FHOWSR! ;@ :i84:

.aaNYMRg 7 =bRPRYJT
=OO&CRdN 0_cN /JTLeTJdR_Y :JYeJT
AJPN ,) _O ,-



.AA1;03E 7 ~/_YdRYeNM"

AHSOQPU CDPMHH ;VFNHDS =QXHS ?UDULQP

LL-

:S- 7QKP @- 5HSSQP
?S- A= DPG 0KLHI <RHSDULPJ <II6FHS
2PUHSJZ ;VFNHDS <RHSDULQPT! 6PF-
==. 5DOLNUQP lWHPVH
BKLUH =NDLPT! ;C 4.\.4

:S- >QPDNG @QQNH
48f8 ADNNHZ QI NDMHT
£QY >+4.
5D[HNUQP! =l 4f8.8

:T- ?UDFHZ :- 9QVTUHDV
@SHDTVSZ 1HRDSUOHPU
2PUHSJZ ?HSWLFHT! 6PF-
\:i 9QZQND lWHPVH
;HX <SNHDPT! 9l _.44:

:S- 1DPPZ 9- =DFH
ALFH =SHTLGHPU! 2PJLPHHSLPJ
2PUHSJZ ;VFNHDS <RHSDULQPT! 6PF-
==. 5DOLNUQP lWHPVH
BKLUH =NDLPT! ;C 4.\.4

:S- £SLDP <~4SDGZ
ALFH =SHTLGHPU! <RHSDULQPT ?VRRQSU
2PUHSJZ ;VFNHDS <RHSDULQPT! 6PF-
==. 5DOLNUQP lWHPVH
BKLUH =NDLPT! ;C 4.\.4

:S- >DZOQPG ?KDGLT
;HX 2PJNDPG 0QDNLULQP
=QTU <IILFH £QY if
2GJHFQOE! :2 .=II\

:S- 7DOHT =- :DUUHDV
2YHFVULWH 1LSHFUQS
BLPGKDO >HJLQPDN 0QOOLTTLQP
4:i :DLP ?USHHU! ?VLUH I.I
£SDUUNHEQSQ! A@ .I:.4

:S- :LFKDHN 7- 0QNQOE
1LSHFUQS QI <WHSTLJKU
2PUHSJZ ;VFNHDS <RHSDULQPT! 6PF-
==. 5DOLNUQP lWHPVH
BKLUH =NDLPT! ;C 4.\.4 :S- BLNNLDO 8- ?KHSODP

AHSOQPU 1HRDSUOHPU QI =VENLF ?HSWLFH
448 ?UDUH ?USHHU
1SDXHS 8.
:QPURHNLHS! A@ .I\8.+8\.4

:S- 7QKP :- 3VNUQP
lTTLTUDPU 4HPHSDN 0QVPTHN
2PUHSJZ ;VFNHDS <RHSDUNQPT-IPF-
==. 5DOLNUQP lWHPVH
BKLUH =NDLPT! ;C 4.\.4

:S- 7DZ 8- @KDZHS
?LUH ALFH =SHTLGHPU
2PUHSJZ ;VFNHDS <RHSDULQPT! 6PF-
AHSOQPU CDPMHH ;VFNHDS =QXHS ?UDULQP
=-<- £QY .I..
4fI <NG 3HSSZ >QDG
£SDUUNHEQSQ! A@ .I:.8+.I..

:S- 8HPPHUK 9- 4SDHTTHS
:ff:8 ;- lTKNHZ 1SLWH
9DMH ALNND! 69 \..=\

:S- 7DOHT ?PLH[HM
I=f\ ;LUKTGDNH 1SLWH
?DNLTEVSZ! :1 84f.4

DNbV_Yd IJYSNN ;eLTNJb A_fNb CdJdR_Y

.aaNYMRg 7 =bRPRYJT
=OO&CRdN 0_cN /JTLeTJdR_Y :JYeJT
AJPN )' _O ),



-==0:/1D 3 ~.YVcPVdML"

DA3C1- )*C*I)

T+DOIC( E9;H~5GCEK DURRN))NUT
J5F<=B;GCB4 8:7: _IlllfIII\

F5:9GK PI5@H5G=CB 6K G<9 C::=79 C: BH7@95E E957GCE E9;H@5G=CB

9BG9E;K BH7@95E CD9E5G=CBF: =B7:

I9EACBG K5B?99 BH7@95E DCJ9E FG5G=CB

8C7?9G BC: lIf_0\

\:I =BGEC8H7G=CB

6d WP__P] OL_PO CN_ZMP] i4_IIi4 L^ ^`[[WPXPY_PO ZY >LY`L]d \04 _IIl4 9Y_P]Rd B`NWPL]
C[P]L_TZY^4 =YN: -9Y_P]Rd Z] _SP WTNPY^PP. ^`MXT__PO L ]P\`P^_ _Z _SP B`NWPL] EPR`WL_Z]d
7ZXXT^^TZY -BE7. _Z XZOTQd []PaTZ`^ L[[]ZaLW^ R]LY_PO [`]^`LY_ _Z GT_WP \I ZQ _SP ~£JM £a
!MJM«;i ,Md1i;0f£y/ -\I 7:E. FPN_TZY _I:_II_ -[]PaTZ`^Wd \I 7:E _I:fI_-Lg4 QZ] ZYf^T_P
OT^[Z^LW ZQ ^WTRS_Wd NZY_LXTYL_PO XL_P]TLW L_/M«l£y0 KLYVPP B`NWPL] DZbP] F_L_TZY -IKBDF.:
F[PNTQTNLWWd4 9Y_P]Rd ]P\`P^_PO LY TYN]PL^P ZQ _SP N`]]PY_ L[[]ZaPO LYY`LW aZW`XP WTXT_ ZQ _1:f
N`MTN XP_P]^ ZQ ^ZTW=^LYO _Z L YPb LYY`LW aZW`XP WTXT_ ZQ \lI N`MTN XP_P]^ ZQ ^ZTW=^LYO: =Y f
LOOT_TZY4 9Y_P]Rd SL^ ]P\`P^_PO L ZYPf_TXP L[[]ZaLW QZ] ZYf^T_P OT^[Z^LW ZQ _SP N`]]PY_ MLNVWZR
TYaPY_Z]d ZQ L[[]ZcTXL_PWd l_1 N`MTN XP_P]^ ZQ ^ZTW=^LYO:

_:I E9;H@5GCEK 9K5@H5G=CB

5^ OP^N]TMPO TY \I 7:E _I:_II_4 !AP_SZO QZ] ZM_LTYTYR L[[]ZaLW ZQ []Z[Z^PO OT^[Z^LW
[]ZNPO`]P^4! WTNPY^PP^ L]P ]P\`T]PO _Z ZM_LTY BE7 L[[]ZaLW ZQ []Z[Z^PO []ZNPO`]P^4 YZ_
Z_SP]bT^P L`_SZ]TePO TY _SP ]PR`WL_TZY^4 _Z OT^[Z^P ZQ WTNPY^PO XL_P]TLW RPYP]L_PO TY _SP
WTNPY^PP+^ LN_TaT_TP^:

D]PaTZ`^ BE7 L[[]ZaLW QZ] IKBDF ZYf^T_P OT^[Z^LW ZQ aL]TZ`^ ^WTRS_Wd NZY_LXTYL_PO bL^_P
XL_P]TLW^ T^ OZN`XPY_PO TY WP__P]^ OL_PO 5`R`^_ fI4 \2124 AL]NS i4\22£: >`YP \14 \2204
>`YP \l4_III4 LYO >`YP _£4 _II\: 6L^PO ZY _SP^P []PaTZ`^ L[[]ZaLW^4 _SP WTNPY^PP T^
N`]]PY_Wd L`_SZ]TePO _Z OT^[Z^P4 TY OPFTRYL_PO ZYf^T_P L]PL^: _SP QZWWZbTYR XL_P]TLW^3 -\. ^P[_TN
bL^_P4 -_. NZZWTYR _ZbP] ^TW_4 -f. ^ZTW=^LYO RPYP]L_PO Q]ZX _SP LYY`LW bTY_P] ^[]PLOTYR ZY ]ZLO^
LYO bLWVbLd^4 LYO -i. ^ZTW ]P^`W_TYR Q]ZX ZYf^T_P NZY^_]`N_TZYf]PWL_PO LN_TaT_TP^: 8T^[Z^LW ZQ
^P[_TN bL^_P LYO NZZWTYR _ZbP] ^TW_ XL_P]TLW =^ YZ_ WTXT_PO Md LY LYY`LW aZW`XP4 M`_ Md L _Z_LW
OZ^P TX[LN_ ]PWL_PO _Z _SP ]LOTZWZRTNLW NZY_PY_ ZQ _SP XL_P]TLW LYO _SP NZYNPY_]L_TZY ZQ
]LOTZLN_TaT_d NZY_LTYPO bT_STY T_: GSP NZXMTYL_TZY ZQ _SP ^ZTW=^LYO RPYP]L_PO Q]ZX _SP LYY`LW
bTY_P] ^[]PLOTYR ZY ]ZLO^ LYO bLWVbLd^ LYO _SP ^ZTW ]P^`W_TYR Q]ZX ZYf^T_P NZY^_]`N_TZYf]PWL_PO
LN_TaT_TP^ T^ N`]]PY_Wd ^`MUPN_ _Z LY LYY`LW aZW`XP WTXT_ ZQ _1:f N`MTN XP_P]^: GSP WTNPY^PP+^
L[[WTNL_TZY OL_PO CN_ZMP] i4 _IIi4 []Z[Z^PO _Z TYN]PL^P _ST^ LYY`LW aZW`XP WTXT_ QZ] _SP ^LXP
XL_P]TLW^ -T:P:4 FCTW=^LYO. _Z \lI N`MTN XP_P]^: =Y LOOT_TZY4 _SP L[[WTNL_TZY []Z[Z^PO L ZYPf_TXP
OT^[Z^LW ZQ _SP N`]]PY_ MLNVWZR TYaPY_Z]d ZQ L[[]ZcTXL_PWd l_1 N`MTN XP_P]^ ZQ ^ZTW=^LYO:

GSP N`]]PY_ ]P^_]TN_TZY^ ZY _SP LYY`LW aZW`XP ZQ ^WTRS_Wd NZY_LXTYL_PO ^ZTW=^LYO _SL_ NLY MP
OT^[Z^PO ZYf^T_P NZ`[WPO bT_S ^PaP]LW [WLY_ QLNTWT_d []ZUPN_^ TY ]PNPY_ dPL]^4 SL^ ]P^`W_PO TY _SP
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?AARJRI?QGLK LD ? @?AHILE LD ILT.ICSCI ALKQ?JGK?QCB C?OQFCK J?QCOG?I QF?Q GP ?T?GQGKE BGPMLP?I
@V I?KB PMOC?BGKE LK MOCSGLRPIV.?MMOLSCB LK.PGQC BGPMLP?I ?OC?P4 <FC AROOCKQ ?MMOLSCB ?KKR?I
SLIRJC IGJGQ LD Ii4\ AR@GA JCQCOP LD PLI>P?KB DLO BGPMLP?I T?P @?PCB LK IGACKPCC CPQGJ?QCP LD
PLGI ?KB P?KB ALIICAQCB DOLJ OL?B ?KB T?IHT?V PTCCMGKEP GKPGBC QFC 9OLQCAQCB 0OC? DLIILTGKE
C?AF VC?O~P TGKQCO AIC?KRM !54C4- AROOCKQ ?KKR?I IGJGQ BLCP KLQ ?AALRKQ DLO DRQROC PGQC CUA?S?QGLK
?KB ALKPQORAQGLK ?AQGSGQGCP+4

\4: <31475106 3>06=0<587

<FC IGACKPCC MOLMLPCP QL BGPMLPC LD QFC AROOCKQ @?AHILE GKSCKQLOV LD PLG>P?KB ?KB QFC DRQROC
PLG>P?KB J?QCO5?I RPGKE ? I?KB PMOC?BGKE QCAFKGNRC ALKPGPQCKQ TGQF QFC AROOCKQ ALJJGQJCKQP DLO
LK.PGQC BGPMLP?I LD ;IGEFQIV ALKQ?JGK?QCB J?QCOG?I MOCSGLRPIV ?MMOLSCB @V QFC 7:14 <FC
IGACKPCC TGII ALKQGKRC QL RPC BCPGEK?QCB ?OC?P LD GQP MOLMCOQV ?MMOLSCB DLO QFGP T?PQC J?QCOG?I4
2CQCOJGK?QGLK LD QFC O?BGLILEGA?I BLPC GJM?AQ LD QFC KCT J?QCOG?I F?P @CCK J?BC @?PCB LK QFC
P?JC BLPC ?PPCPPJCKQ JLBCIP ?KB M?QFT?V ?PPRJMQGLKP RPCB 5K QFC MOCSGLRPIV.?MMOLSCB
?MMIGA?QGLKP4

<FC IGACKPCC TGII MOLACBRO?IIV ALKQOLI ?KB J?GKQ?GK OCALOBP LD ?II BGPMLP?IP4 <FC DLIILTGKE
GKDLOJ?QGLK TGII @C OCALOBCBl

=4 QFC O?BGLKRAGGBC ALKACKQO?QGLKP BCQCAQCB GK QFC J?QCOG?I£

I4 QFC QLQ?I SLIRJC LD J?QCOG?I BGPMLPCB£

\4 QFC QLQ?I O?BGL?AQGSGQV GK QFC BGPMLP?I LMCO?QGLK ?P TCII ?P QFC/,/~! O?BGL?AQGSGQV
?AARJRI?QCB LK C?AF BGPMLP?I MILQ ?Q QFC QGJC LD PMOC?BGKE£

_4 QFC MILQ LD I?KB LK TFGAF QFC J?QCOG?I T?P ?MMIGCB£ ?KB

f4 BLPC A?IARI?QGLKP LO J?UGJRJ ?IILT?@IC ?AARJRI?QCB ?AQGSGQV BCQCOJGK?QGLKP OCNRGOCB QL
BCJLKPQO?QC QF?Q QFC BLPC S?IRCP F?SC KLQ @CCK CUACCBCB4

<FC IGACKPCC~P ?MMIGA?QGLK PQ?QCP QF?Q QFC CUGPQGKE 7:1.?MMOLSCB @LRKBGKE BLPC ALKBGQGLKP DLO
QFC MOLMLPCB LK.PGQC BGPMLP?IP TGII ALKQGKRC QL @C ?MMIGCB TGQFLRQ AF?KEC4 <FC @LRKBGKE BLPC
ALKBGQGLKP DLO QFC LK.PGQC BGPMLP?IP ?OC ?P DLIILTPl

=4 QFC ?KKR?I BLPC QL QFC TFLIC @LBV LO ?KV LOE?K LD ? FVMLQFCQGA?I J?UGJ?IIV CUMLPCB
GKBGSGBR?I TGII @C ICPP QF?K =4: JGIIGOCJ !JOCJ+ !BROGKE QFC MCOGLB QFC IGACKPCC F?P ?AQGSC
ALKQOLI LSCO QFC BGPMLP?I PGQCP- G4C4- BROGKE QFC AROOCKQ LMCO?QGKE IGACKPC MCOGLB+£

I4 ?KKR?I BLPCP QL QFC TFLIC @LBV ?KB ?KV LOE?K LD ?K GK?BSCOQCKQ GKQORBCO DOLJ QFC
MOL@?@IC M?QFT?VP LD CUMLPROC TGII @C ICPP QF?K f JOCJ !DLIILTGKE QFC MCOGLB QFC
IGACKPCC F?P ?AQGSC ALKQOLI LSCO QFC BGPMLP?I PGQCP+£ ?KB

\4 BGPMLP?I LMCO?QGLKP TGII @C ?Q ?K ?MMOLSCB LK.PGQC ILA?QGLK4

<L CKPROC QF?Q QFC ?BBGQGLK LD KCT T?PQC J?QCOG?I TGII KLQ CUACCB QFC @LRKBGKE BLPC ALKBGQGLKP
DLO C?AF KCT PMOC?BGKE LMCO?QGLK- QFC IGACKPCC~P QLQ?I O?BGL?AQGSGQV ?KB BLPC A?IARI?QGLK TGII
GKAIRBC ?II M?PQ BGPMLP?IP LD PCMQGA T?PQC- 188IGKEQLTCO PGIQ- PLGI ?KB PLGI8P?KB J?QCOG?I LK QFC
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FGTKIPCUGF FKTRQTCN RNQUT8 8P CFFKUKQP. EQPEGPUSCUKQP NKOKUT XKNN DG CRRNKGF UQ UJG FKTRQTGF
OCUGSKCN UQ SGTUSKEU UJG RNCEGOGPU QH TOCNN WQNVOGT QH OCUGSKCN UJCU OCZ JCWG SGNCUKWGNZ JKIJ
SCFKQCEUKWKUZ EQPEGPUSCUKQPT8

@B:<> 8T EVSSGPUNZ CVUJQSK[GF UQ FKTRQTG QH NKEGPTGF OCUGSKCN. RVSTVCPU UQ I= 46= \=8\==\. KP
UXQ FGTKIPCUGF NQECUKQPT DQUJ XKUJKP UJG TKUG DQVPFCSZ TGEVSKUZ HGPEG8 ?JG >QVUJ HKGNF
+CRRSQYKOCUGNZ I81 CESGT KP TK[G- KT EGPUGSGF CRRSQYKOCUGNZ Ii== HGGU TQVUJ QH UJG SGCEUQS
DVKNFKPI8 ?JG :QSUJ HKGNF +CRRSQYKOCUGNZ I= CESGT KP TK[G- 8T EGPUGSGF CRRSQYKOCUGNZ \=== HGGU
PQSUJXGTU QH UJG SGCEUQS DVKNFKPI8 ?JG >QVUJ HKGNF JCT DGGP UJG QPNZ HKGNF VUKNK[GF HQS FKTRQTCN QH
NKEGPTGF OCUGSKCN UQ FCUG8 ?JG NKEGPTGG!T CRRNKECUKQP TUCUGT UJCU KU KT CPUKEKRCUGF UJCU HVUVSG
FKTRQTCN QRGSCUKQPT XKNN CNTQ VTG UJG >QVUJ HKGNF TKPEG TVHHKEKGPU OCSIKP 8P EQORCSKTQP UQ UJG
CRRSQWGF FQTG NKOKU ESKUGSKC TUKNN GYKTUT HQS CPUKEKRCUGF XCTUG FKTRQTCN QH UJG GYKTUKPI DCEMNQI QH
OCUGSKCN PQX KP TUQSCIG. RNVT CNN GYRGEUGF HVUVSG FKTRQTCNT QH OCUGSKCN. CTTVOKPI UJG TCOG
QDTGSWGF IGPGSCUKQP SCUGT8

?JG NKEGPTGG RGSHQSOGF CP GWCNVCUKQP QH UJG SCFKQNQIKECN KORCEU QH CNN RCTU. CEEVOVNCUGF
TUQSCIG KPWGPUQSZ. CPF RSQLGEUGF HVUVSG XCTUG TRSGCFKPI QRGSCUKQPT QP UJG >QVUJ HKGNF8 ?JG
NKEGPTGG CTTGTTGF UJG FQTG UJCU OCZ DG SGEGKWGF DZ UJG OCYKOCNNZ GYRQTGF 8PFKWKFVCN FVSKPI
UJG RGSKQF QH RNCPU EQPUSQN QWGS UJG RSQRGSUZ. CPF UQ CP KPCFWGSUGPU 8PUSVFGS CHUGS RNCPU CEEGTT
EQPUSQN GPFT VTKPI UJG TCOG RCUJXCZ OQFGNKPI. CTTVORUKQPT. CPF FQTG ECNEVNCUKQP OGUJQFT
UJCU XGSG RSGWKQVTNZ CRRSQWGF DZ UJG :=4 HQS UJG XCTUG OCUGSKCN8 ?JG FQTG OQFGNT CSG DCTGF
QP UJG IVKFCPEG 8P =GIVNCUQSZ 7VKFG I8I=1. =GWKTKQP I8

?CDNG \l KP UJG CUUCEJOGPU UQ UJG NKEGPTGG!T ;EUQDGS f. \==f. CRRNKECUKQP RSQWKFGT UJG
ECNEVNCUGF OCYKOVO QSICP CPF XJQNG4DQFZ FQTGT. CU UJG GPF QH UJG EVSSGPU RNCPU NKEGPTG
RGSKQF. DCTGF QP UJG EQODKPCUKQP QH CNN RCTU FKTRQTCN QH XCTUG OCUGSKCNT. FKTRQTCN QH UJG EVSSGPU
DCEMNQI KPWGPUQSZ QH XCTUG OCUGSKCN CPF RSQLGEUGF CPPVCN FKTRQTCN QH XCTUG OCUGSKCNT8 ?JG
SGTVNUT CSG TVOOCSK[GF CT HQNNQXT2

8PFKWKFVCN 8PFKWKFVCN 8PUSVFGS 8PUSVFGS

;SICP 5QTG AJQNG 3QFZ 5QTG ;SICP 5QTG AJQNG 3QFZ 5QTG
+OSGO:ZGCS- +OSGONZGCS- +OSGONZGCS- +OSGO:ZGCS-

?QUCN 5QTG =8\i_ =8=£f I8=i =8fl0
5QTG NKOKU I I i i
~ QH 5QTG 9KOKU \i8_~ £8f~ \I8I~ 18f~

3CTGF QP UJG CDQWG ECNEVNCUGF FQTG SCUGT. UJG :=4 TUCHH EQPENVFGT UJCU UJG RSQRQTGF KPESGCTG
QH UJG EVSSGPU CRRSQWGF CPPVCN WQNVOG NKOKU QH \08_ EVDKE OGUGST QH TQKN:TCPF UQ C PGX CPPVCN
WQNVOG NKOKU QH Ii= EVDKE OGUGST QH TQKN:TCPF CPF C QPG4UKOG CRRSQWCN HQS QP4TKUG FKTRQTCN QH UJG
EVSSGPU DCEMNQI KPWGPUQSZ QH CRRS;YKOCUGNZ i\0 EVDKE OGUGST QH TQKN:TCPF XQVNF SGTVNU KP FQTG
SCUGT XKUJKP UJG DQVPFKPI FQTG EQPFKUKQPT HQS QP4TKUG FKTRQTCN RSGWKQVTNZ CRRSQWGF DZ UJG :=48
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