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BEFORE 
THE OHIO POWER SITING BOARD 

In the Matter of the Application of Seneca 
Wind, LLC for a Certificate of Environmental 
Compatibility and Public Need for a Wind-
Powered Electric Generating Facility in 
Seneca and Sandusky Counties, Ohio 

)
)
)
)
)

18-488-EL-BGN 

SENECA WIND, LLC’S RESPONSES TO  
STAFF’S FIRST SET OF DATA REQUESTS 

1) GE has developed risk mitigation recommendations for ice throw for their turbine models 
and has recommended the use of an ice detector and other measures. A recommendation 
derived from an independent study supported by the German Wind Energy Institute (GWEI) 
suggests locating turbines a distance at least 150 percent of the sum of the hub height and 
rotor diameter from occupied structures.  Will the project comply with this setback?  

The GE siting guidance states: 

RESPONSE 

Seneca Wind LLC (“Seneca Wind”) intends to comply with the statutory setbacks under Ohio 
law and setbacks set forth in the Board’s rules. Seneca Wind also intends to comply with 
conditions adopted by the Board which relate to setbacks to the extent those conditions are 
reasonable and consistent with Ohio law.  Further, Seneca Wind intends to comply with the 
latest GE setback guidance, which was issued in 2017.  See Attachment A.  The setback 
currently recommended by GE for ice throw is 1.1 x the tip height (hub height + rotor diameter) 
or a minimum of 170 meters. Id. at pg. 7.  The reference in staff’s data request appears to reflect 
GE setback guidance issued before the issuance of the 2017 guidance, and originally derived 
from a German Wind Energy Institute study dating from 2003.1

1 Seifert, H., A. Westerhllweg, and J. Kroning.2003. Risk Analysis of Ice Throw from Wind Turbines. Deutsches 
Windenergie-Institue GmbH (DEWI). Available at http://www.mi-group.ca/files/boreas_vi_seifert_02.pdf
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Turbine ice detection systems have made tremendous advancements since the 1.5 x the tip 
height (hub height + rotor diameter) guidance and underlying study referenced by Staff was 
issued. Note that ice throw is not a risk with a non-operating turbine, and current turbine models 
feature sophisticated vibration sensors on the turbine blade that automatically halt operations 
when ice begins to accumulate. In fact, the turbines proposed in the application will use this 
type of ice detection equipment that will monitor ambient temperature and conditions. Ice 
forming on the detection unit will generate a signal shutting down the turbine, if conditions 
warrant.2

As mentioned before, the most recent setback guidance recommended by GE for ice throw is 
1.1 x the tip height (hub height + rotor diameter) or a minimum of 170 meters. This latest 
recommendation is somewhat conservative as compared to a study conducted in Sweden from 
2013 to 20163 , with total turbine heights of 140 meters (459 feet), where researchers found that 
75% of the ice was found within one rotor diameter (90 meters) from the turbine tower, and 1% 
beyond 1.5 rotor diameter (140 meters). Thus, GE’s current guidance is expected to provide 
more than adequate protection to the objects of concern noted above.  

2) Please provide shape files of the noise and shadow flicker modeling.  

RESPONSE 

Two CDs including all shape files reflecting the OPSB Application, including the results of the 
noise and shadow flicker analyses, were provided to Jim O’Dell via Federal Express for delivery 
on August 24, 2018; please let us know if this information has not been received. 

2 Application at pgs. 63, 94-96.  
3 Lunden J. 2017 ICETHROWER - Mapping and tool for risk analysis presentation at Winterwind 2017.  Available 
at: https://docplayer.net/65488739-Icethrower-mapping-and-tool-for-risk-analysis-vindkraftsforskning-i-fokus-
goteborg-3-4-april-2017-jenny-lunden-poyry-sweden.html.



!

TXLRTYL_TZY!L_!bZ]V!
h!.,-3!=PYP]LW!;WPN_]TN!8ZX[LYd*!6WW!]TRS_^!]P^P]aPO*!

!

=;!EPYPbLMWP!;YP]Rd!
g!C]TRTYLW!g! !

!

GPNSYTNLW!9ZN`XPY_L_TZY!
JTYO!G`]MTYP!=PYP]L_Z]!Fd^_PX^!
6WW!CY^SZ]P!G`]MTYP!Gd[P^!
!

! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! !

!

! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! !
! ! ! ! ! ! !
!

=PYP]LW!9P^N]T[_TZY!
!
FP_MLNV!8ZY^TOP]L_TZY^!QZ]!JTYO!G`]MTYP!FT_TYR!
! ! ! ! ! !



=;!EPYPbLMWP!;YP]Rd!
g!C]TRTYLW!g! !

!

!

TXLRTYL_TZY!L_!bZ]V!

FP_MLNVK8ZY^TOP]L_TZY^K=PYP]TNKcc>eK;BK],/*OZNc!

!

bbb*RP[ZbP]*NZX+!
!
IT^T_!`^!L_!
S__[^5++]PYPbLMWP^*RP[ZbP]*NZX!

1?H?L;F!/?M=LCJNCIH!7?N<;=E!.IHMC>?L;NCIHM!@IL!9CH>!8OL<CH?!7CNCHA!,FF!4HMBIL?!8OL<CH?!8QJ?M!

!
6WW!_PNSYTNLW!OL_L!T^!^`MUPN_!_Z!NSLYRP!TY!WTYP!bT_S!ZYRZTYR!_PNSYTNLW!OPaPWZ[XPY_"!

!

.IJQLCABN!;H>!J;N?HN!LCABNM!

6WW!OZN`XPY_^!L]P!NZ[d]TRS_PO!bT_STY!_SP!XPLYTYR!ZQ!_SP!8Z[d]TRS_!6N_*!JP!]P^P]aP!LWW!]TRS_^!QZ]!_SP!PcP]NT^P!ZQ!

NZXXP]NTLW![L_PY_!]TRS_^*!

(!.,-3!=PYP]LW!;WPN_]TN!8ZX[LYd*!6WW!]TRS_^!]P^P]aPO*!

!

GST^!OZN`XPY_!T^![`MWTN*!=;!LYO! !L]P!_]LOPXL]V^!LYO!^P]aTNP!XL]V^!ZQ!=PYP]LW!;WPN_]TN!8ZX[LYd*!

C_SP]!NZX[LYd!Z]![]ZO`N_!YLXP^!XPY_TZYPO!TY!_ST^!OZN`XPY_!XLd!MP!_]LOPXL]V^!Z]!]PRT^_P]PO!_]LOPXL]V^!ZQ!

_SPT]!]P^[PN_TaP!NZX[LYTP^*!

!
!
#



=;!EPYPbLMWP!;YP]Rd!
g!C]TRTYLW!g! =PYP]LW!9P^N]T[_TZY!

!

DH7@?8!g!ALd!MP!OT^_]TM`_PO!Pc_P]YLW!_Z!=;!ZY!LY!L^!YPPO!ML^T^*!
HB8CBGEC@@;9!bSPY![]TY_PO!Z]!_]LY^XT__PO!PWPN_]ZYTNLWWd*!

h!.,-3!=PYP]LW!;WPN_]TN!8ZX[LYd!LYO+Z]!T_^!LQQTWTL_P^*!6WW!]TRS_^!]P^P]aPO*!

FP_MLNVK8ZY^TOP]L_TZY^K=PYP]TNKcc>eK;BK],/*OZNc! c!

GLMWP!ZQ!8ZY_PY_^!
-# ?Y_]ZO`N_TZY!*****************************************************************************************************************************************************************************************************!1#

.# <LWWTYR!CMUPN_^!************************************************************************************************************************************************************************************************!1#

/# GZbP]!8ZWWL[^P!***********************************************************************************************************************************************************************************************!1#

0# ?NP!FSPOOTYR!LYO!?NP!GS]Zb!*********************************************************************************************************************************************************************!1#

1# 7WLOP!<LTW`]P!****************************************************************************************************************************************************************************************************!1#

2# ?YO`^_]d!7P^_!D]LN_TNP^!*******************************************************************************************************************************************************************************!2#

3# FP_MLNV!8ZY^TOP]L_TZY^!*****************************************************************************************************************************************************************************!3#

!





=;!EPYPbLMWP!;YP]Rd!
g!C]TRTYLW!g! =PYP]LW!9P^N]T[_TZY!

!

DH7@?8!g!ALd!MP!OT^_]TM`_PO!Pc_P]YLW!_Z!=;!ZY!LY!L^!YPPO!ML^T^*!
HB8CBGEC@@;9!bSPY![]TY_PO!Z]!_]LY^XT__PO!PWPN_]ZYTNLWWd*!

h!.,-3!=PYP]LW!;WPN_]TN!8ZX[LYd!LYO+Z]!T_^!LQQTWTL_P^*!6WW!]TRS_^!]P^P]aPO*!

FP_MLNVK8ZY^TOP]L_TZY^K=PYP]TNKcc>eK;BK],/*OZNc! 1+4!

%! 2HNLI>O=NCIH!

GST^! OZN`XPY_![]ZaTOP^! ^P_MLNV! R`TOLYNP! QZ]! _SP! ^T_TYR!ZQ!bTYO! _`]MTYP^*! GST^! R`TOLYNP! NZY^TOP]^! [Z_PY_TLW!

^LQP_d!]T^V^!L^^ZNTL_PO!bT_S!bTYO!_`]MTYP^!^`NS!L^!ZMUPN_^!%XLTY_PYLYNP!_ZZW^(!TNP(!P_N*&!OT]PN_Wd!QLWWTYR!Q]ZX!_SP!

bTYO!_`]MTYP(!`YWTVPWd!ZNN`]]PYNP^!^`NS!L^!_ZbP]!NZWWL[^P!LYO!MWLOP!QLTW`]P(!LYO!PYaT]ZYXPY_LW!+!Z[P]L_TZYLW!

]T^V^!^`NS!L^!TNP!_S]Zb*!GSP!R`TOLYNP!T^!RPYP]LW!TY!YL_`]P(!LYO!T^!ML^PO!ZY!_SP![`MWT^SPO!LOaTNP!ZQ!]PNZRYTePO!

TYO`^_]d!L^^ZNTL_TZY^*!@ZNLW!NZOP^!LYO!Z_SP]! QLN_Z]^!XLd!OTN_L_P!^P_MLNV^!R]PL_P]! _SLY! _SP! R`TOLYNP! TY! _ST^!

OZN`XPY_*!GSP!ZbYP]!LYO!_SP!OPaPWZ[P]!MPL]!̀ W_TXL_P!]P^[ZY^TMTWT_d!_Z!OP_P]XTYP!bSP_SP]!L!bTYO!_`]MTYP!̂ SZ`WO!

MP!TY^_LWWPO!L_!L![L]_TN`WL]!WZNL_TZY(!LYO!_SPd!L]P!PYNZ`]LRPO!_Z!^PPV!_SP!LOaTNP!ZQ!\`LWTQTPO![]ZQP^^TZYLW^!QZ]!

^T_TYR!OPNT^TZY^*! ?_! T^!^_]ZYRWd!^`RRP^_PO!_SL_!bTYO!OPaPWZ[P]^!^T_P!_`]MTYP^!^Z!_SL_!_SPd!OZ!YZ_!PYOLYRP]!_SP!

[`MWTN*!

&! 0;FFCHA!4<D?=NM!

GSP]P!T^!_SP![Z_PY_TLW!QZ]!ZMUPN_^!_Z!OT]PN_Wd!QLWW!Q]ZX!_SP!_`]MTYP*!GSP!ZMUPN_^!XLd!MP![L]_^!OT^WZORPO!Q]ZX!_SP!

_`]MTYP(!Z]!O]Z[[PO!ZMUPN_^!^`NS!L^!_ZZW^*!<LWWTYR!ZMUPN_^!N]PL_P!L![Z_PY_TLW!^LQP_d!]T^V!QZ]!LYdZYP!bSZ!T^!bT_STY!

NWZ^P![]ZcTXT_d!_Z!_SP!_`]MTYP(!T*P*(!bT_STY!L[[]ZcTXL_PWd!L!MWLOP!WPYR_S!Q]ZX!_SP!_`]MTYP*!!

'! 8IP?L!.IFF;JM?!

?Y! aP]d! ]L]P! NT]N`X^_LYNP^! L! _ZbP]! XLd! NZWWL[^P! O`P! _Z! `Y^_LMWP! R]Z`YO(! L! aTZWPY_! ^_Z]X(! LY! Pc_]PXP!

PL]_S\`LVP(!`Y[]POTN_LMWP!^_]`N_`]LW!QL_TR`P(!Z]!Z_SP]!NL_L^_]Z[STN!PaPY_^*!GZbP]!NZWWL[^P![]P^PY_^!L![Z^^TMWP!

]T^V!_Z!LYdZYP!bSZ!T^!bT_STY!_SP!OT^_LYNP!P\`LW!_Z!_SP!_`]MTYP!_T[!SPTRS_!%S`M!SPTRS_![W`^!l!]Z_Z]!OTLXP_P]&!Q]ZX!

_SP!_`]MTYP*!!

(! 2=?!7B?>>CHA!;H>!2=?!8BLIP!

6^!bT_S!LYd!^_]`N_`]P(!bTYO!_`]MTYP^!NLY!LNN`X`WL_P!TNP!`YOP]!NP]_LTY!L_XZ^[SP]TN!NZYOT_TZY^*!6!bTYO!_`]MTYP!

XLd!^SPO!LNN`X`WL_PO!TNP!O`P!_Z!R]LaT_d(!LYO!XPNSLYTNLW!QZ]NP^!ZQ!_SP!]Z_L_TYR!MWLOP^*!!6NN`X`WL_PO!TNP!ZY!

^_L_TZYL]d!NZX[ZYPY_^!^`NS!L^!_SP!_ZbP]!LYO!YLNPWWP!bTWW!_d[TNLWWd!QLWW!OT]PN_Wd!MPWZb!_SP!_`]MTYP*!!?NP!_SL_!SL^!

LNN`X`WL_PO! ZY! _SP! MWLOP^! bTWW! WTVPbT^P! _d[TNLWWd! QLWW! OT]PN_Wd! MPWZb! _SP! _`]MTYP(! P^[PNTLWWd! O`]TYR! ^_L]_)`[*!!

>ZbPaP](!O`]TYR!_`]MTYP!Z[P]L_TZY!̀ YOP]!TNTYR!NZYOT_TZY^(!_SP!XPNSLYTNLW!QZ]NP^!ZQ!_SP!MWLOP^!SLaP!_SP![Z_PY_TLW!

_Z!_S]Zb!_SP!TNP!MPdZYO!_SP!TXXPOTL_P!L]PL!ZQ!_SP!_`]MTYP*!

)! -F;>?!0;CFOL?!

9`]TYR!Z[P]L_TZY(!_SP]P!T^!_SP!]PXZ_P![Z^^TMTWT_d!ZQ!_`]MTYP!MWLOP!QLTW`]P!O`P!_Z!QL_TR`P(!^PaP]P!bPL_SP](!Z]!Z_SP]!

PaPY_^!YZ_!]PWL_PO!_Z!_SP!_`]MTYP!T_^PWQ*!!?Q!ZYP!ZQ!_SP^P!PaPY_^!^SZ`WO!ZNN`](![TPNP^!ZQ!_SP!MWLOP!XLd!MP!_S]ZbY!

Q]ZX!_SP! _`]MTYP*! !GSP![TPNP^!XLd!Z]!XLd!YZ_!M]PLV!`[!TY!QWTRS_(!LYO!L]P!Pc[PN_PO!_Z!MPSLaP!^TXTWL]Wd!_Z! TNP!

_S]ZbY! Q]ZX! _SP!MWLOP*! 7WLOP! QLTW`]P![]P^PY_^!L![Z^^TMWP! ]T^V! QZ]!LYdZYP! MPdZYO! _SP! TXXPOTL_P!L]PL!ZQ! _SP!

_`]MTYP*!



=;!EPYPbLMWP!;YP]Rd!
g!C]TRTYLW!g! =PYP]LW!9P^N]T[_TZY!

!

DH7@?8!g!ALd!MP!OT^_]TM`_PO!Pc_P]YLW!_Z!=;!ZY!LY!L^!YPPO!ML^T^*!
HB8CBGEC@@;9!bSPY![]TY_PO!Z]!_]LY^XT__PO!PWPN_]ZYTNLWWd*!

h!.,-3!=PYP]LW!;WPN_]TN!8ZX[LYd!LYO+Z]!T_^!LQQTWTL_P^*!6WW!]TRS_^!]P^P]aPO*!

2+4! FP_MLNVK8ZY^TOP]L_TZY^K=PYP]TNKcc>eK;BK],/*OZNc!

*! 2H>OMNLQ!-?MN!5L;=NC=?M!

EPNZRYTePO! TYO`^_]d! []LN_TNP^! ^`RRP^_! _SP! QZWWZbTYR! LN_TZY^!MP! NZY^TOP]PO! bSPY! ^T_TYR! _`]MTYP^! TY! Z]OP]! _Z!

XT_TRL_P!]T^V!]P^`W_TYR!Q]ZX!_SP!SLeL]O^!WT^_PO!LMZaP5!

'! DWLNP! [Sd^TNLW! LYO! aT^`LW! bL]YTYR^! ^`NS! L^! QPYNP^! LYO! bL]YTYR! ^TRY^! L^! L[[]Z[]TL_P! QZ]! _SP!

[]Z_PN_TZY!ZQ!^T_P![P]^ZYYPW!LYO!_SP![`MWTN*!

'! EPXZ_PWd!^_Z[!_SP!_`]MTYP!bSPY!TNP!LNN`X`WL_TZY!T^!OP_PN_PO!Md!^T_P![P]^ZYYPW!Z]!Z_SP]!XPLY^*!

6OOT_TZYLWWd(! _SP! bTYO! _`]MTYP! NZY_]ZWWP]! XLd! SLaP! _SP! NL[LMTWT_d! _Z! ^S`_! OZbY! Z]! N`]_LTW! LY!

TYOTaTO`LW!_`]MTYP!ML^PO!ZY!_SP!OP_PN_TZY!ZQ!NP]_LTY!L_XZ^[SP]TN!NZYOT_TZY^!Z]!_`]MTYP!Z[P]L_TYR!

NSL]LN_P]T^_TN^*!

'! EP^_]TN_!^T_P![P]^ZYYPW!LNNP^^!_Z!L!bTYO!_`]MTYP!TQ!TNP!T^![]P^PY_!ZY!LYd!_`]MTYP!^`]QLNP!^`NS!L^!_SP!

_ZbP](!YLNPWWP!Z]!MWLOP^*!!?Q!^T_P![P]^ZYYPW!LM^ZW`_PWd!X`^_!LNNP^^!L!_`]MTYP!bT_S!TNP!LNN`X`WL_TZY(!

^LQP_d![]PNL`_TZY^!̂ SZ`WO!TYNW`OP!M`_!L]P!YZ_!WTXT_PO!_Z!]PXZ_PWd!̂ S`__TYR!OZbY!_SP!_`]MTYP(!dLbTYR!

_SP!_`]MTYP!_Z![Z^T_TZY!_SP!]Z_Z]!ZY!_SP!^TOP!Z[[Z^T_P!Q]ZX!_SP!_ZbP]!OZZ](![L]VTYR!aPSTNWP^!L_!L!

^LQP!OT^_LYNP!Q]ZX!_SP!_`]MTYP(!LYO!]P^_L]_TYR!_SP!_`]MTYP!]PXZ_PWd!bSPY!_SP!̂ T_P!T^!NWPL]*!6^!LWbLd^(!

L[[]Z[]TL_P![P]^ZYYPW![]Z_PN_TaP!RPL]!X`^_!MP!bZ]Y*!



=;!EPYPbLMWP!;YP]Rd!
g!C]TRTYLW!g! =PYP]LW!9P^N]T[_TZY!

!

DH7@?8!g!ALd!MP!OT^_]TM`_PO!Pc_P]YLW!_Z!=;!ZY!LY!L^!YPPO!ML^T^*!
HB8CBGEC@@;9!bSPY![]TY_PO!Z]!_]LY^XT__PO!PWPN_]ZYTNLWWd*!

h!.,-3!=PYP]LW!;WPN_]TN!8ZX[LYd!LYO+Z]!T_^!LQQTWTL_P^*!6WW!]TRS_^!]P^P]aPO*!

FP_MLNVK8ZY^TOP]L_TZY^K=PYP]TNKcc>eK;BK],/*OZNc! 3+4!

+! 7?N<;=E!.IHMC>?L;NCIHM!

FP_! MLNV! NZY^TOP]L_TZY^! TYNW`OP! LOUZTYTYR! [Z[`WL_TZY! OPY^T_d(! `^LRP! Q]P\`PYNd! ZQ! LOUZTYTYR! ]ZLO^(! WLYO!

LaLTWLMTWT_d(!LYO![]ZcTXT_d!_Z!Z_SP]![`MWTNWd!LNNP^^PO!L]PL^!LYO!M`TWOTYR^*!!!GLMWP!-![]ZaTOP^!^P_MLNV!R`TOLYNP!

QZ]!bTYO!_`]MTYP^!RTaPY!_SP^P!NZY^TOP]L_TZY^*!!!=;!]PNZXXPYO^!`^TYR!_SP!RPYP]LWWd!LNNP[_PO!R`TOPWTYP^!WT^_PO!TY!

GLMWP!-(!TY!LOOT_TZY!_Z!LYd!]P\`T]PXPY_^!Q]ZX!WZNLW!NZOP^!Z]!^[PNTQTN!OT]PN_TZY!ZQ!_SP!WZNLW!L`_SZ]T_TP^(!bSPY!^T_TYR!

bTYO!_`]MTYP^*!!!

7?N<;=E!/CMN;H=?!@LIG!=?HN?L!I@!NOL<CH?!NIP?L! 4<D?=NM!I@!=IH=?LH!PCNBCH!NB?!M?N<;=E!>CMN;H=?!

6WW!_`]MTYP!^T_P^!%MWLOP!QLTW`]P+TNP!_S]Zb&5!
-*-!c!_T[!SPTRS_-(!bT_S!L!XTYTX`X!^P_MLNV!OT^_LYNP!ZQ!-3,!
XP_P]^!

)!D`MWTN!`^P!L]PL^!
)!EP^TOPYNP^!
)!CQQTNP!M`TWOTYR^!
)!D`MWTN!M`TWOTYR^!
)!DL]VTYR!WZ_^!
)!D`MWTN!]ZLO^!

)!AZOP]L_PWd!Z]!SPLaTWd!_]LaPWPO!]ZLO^!TQ!TNTYR!T^!WTVPWd!
)!>PLaTWd!_]LaPWPO!]ZLO^!TQ!TNTYR!T^!YZ_!WTVPWd!

)!DL^^PYRP]!]LTW]ZLO^!

6WW!_`]MTYP!^T_P^!%_ZbP]!NZWWL[^P&5!
-*-!c!_T[!SPTRS_.!

)!D`MWTN!`^P!L]PL^!
)!EP^TOPYNP^!
)!CQQTNP!M`TWOTYR^!
)!D`MWTN!M`TWOTYR^!
)!DL]VTYR!WZ_^!
)!D`MWTN!]ZLO^!
)!D]TaL_P!]ZLO^!
)!ELTW]ZLO^!
)!FPY^T_TaP!LMZaP!R]Z`YO!^P]aTNP^/!

6WW!_`]MTYP!^T_P^!%]Z_Z]!^bPP[+QLWWTYR!ZMUPN_^&5!
-*-!c!MWLOP!WPYR_S0!

)!D]Z[P]_d!YZ_!ZbYPO!Md!bTYO!QL]X![L]_TNT[LY_^1!
)!7`TWOTYR^!
)!BZY)M`TWOTYR!^_]`N_`]P^!
)!D`MWTN!LYO![]TaL_P!]ZLO^!
)!ELTW]ZLO^!
)!FPY^T_TaP!LMZaP!R]Z`YO!^P]aTNP^!

GLMWP!-5!FP_MLNV!]PNZXXPYOL_TZY^!

!

GSP!bTYO!_`]MTYP!M`dP]!^SZ`WO![P]QZ]X!L!^LQP_d!]PaTPb!ZQ!_SP![]Z[Z^PO!_`]MTYP!WZNL_TZY%^&*!BZ_P!_SL_!_SP]P!XLd!

MP!ZMUPN_^!ZQ!NZYNP]Y!bT_STY!_SP!]PNZXXPYOPO!^P_MLNV!OT^_LYNP^!_SL_!XLd!YZ_!N]PL_P!L!^TRYTQTNLY_!^LQP_d!]T^V(!

M`_! XLd! bL]]LY_! Q`]_SP]! LYLWd^T^*! ?Q! _SP! WZNL_TZY! ZQ! L! [L]_TN`WL]! bTYO! _`]MTYP! OZP^! YZ_! XPP_! _SP! GLMWP! -!

]PNZXXPYOPO!R`TOPWTYP^(!NZY_LN_!=;!QZ]!R`TOLYNP(!LYO!TYNW`OP!_SP!TYQZ]XL_TZY!WT^_PO!TY!GLMWP!.!L^!L[[WTNLMWP*!

!

############################################################

-!GSP!XLcTX`X!SPTRS_!ZQ!LYd!MWLOP!_T[!bSPY!_SP!MWLOP!T^!^_]LTRS_!`[!%S`M!SPTRS_!'!l!]Z_Z]!OTLXP_P]&*!

.!GSP!XLcTX`X!SPTRS_!ZQ!LYd!MWLOP!_T[!bSPY!_SP!MWLOP!T^!^_]LTRS_!`[!%S`M!SPTRS_!'!l!]Z_Z]!OTLXP_P]&*!

/!FP]aTNP^!_SL_!TQ!OLXLRPO!NZ`WO!]P^`W_!TY!^TRYTQTNLY_!SLeL]O!_Z![PZ[WP!Z]!_SP!PYaT]ZYXPY_!Z]!Pc_PYOPO!WZ^^!ZQ!^P]aTNP^!_Z!L!^TRYTQTNLY_!

[Z[`WL_TZY*!;cLX[WP^!TYNW`OP![T[PWTYP^!Z]!PWPN_]TNLW!_]LY^XT^^TZY!WTYP^*!

0!H^P!l!]Z_Z]!OTLXP_P]!_Z!L[[]ZcTXL_P!MWLOP!WPYR_S!QZ]!_ST^!NLWN`WL_TZY*!

1!D]Z[P]_d!MZ`YOL]TP^!_Z!aLNLY_!L]PL^!bSP]P!_SP]P!T^!L!]PXZ_P!NSLYNP!ZQ!Q`_`]P!OPaPWZ[XPY_!Z]!TYSLMT_LYNd!O`]TYR!_SP!WTQP!ZQ!_SP!bTYO!

QL]X*!



=;!EPYPbLMWP!;YP]Rd!
g!C]TRTYLW!g! =PYP]LW!9P^N]T[_TZY!

!

DH7@?8!g!ALd!MP!OT^_]TM`_PO!Pc_P]YLW!_Z!=;!ZY!LY!L^!YPPO!ML^T^*!
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