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Figure 1.   Breeding Bird Point Count Locations for the Republic Wind, LLC Project Area, 
Seneca and Sandusky Counties, Ohio.
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Al[h]h[[d!Beh[ij! 0+/! 9-+.$!

FZ^LW! +1$.*.&.! )((&(#!

!

*&( @7F;B6E!

H_j[hWjkh[!WdZ!ZWjWXWi[!i[WhY^[i!m[h[!Yecfb[j[Z)!_dYbkZ_d]!W!h[l_[m!e\!h[b[lWdj!fh_dj[Z)!
fkXb_i^[Z)!kdfkXb_i^[Z)!WdZ![b[Yjhed_Y!cWj[h_Wb!ikY^!Wi!PN!C[ebe]_YWb!Nkhl[o!'PNCN(!>h[[Z_d]!
>_hZ!Nkhl[o)!K^_e!>h[[Z_d]!>_hZ!=jbWi)!K^_e!JWjkhWb!D[h_jW][!Edl[djeho)!K^_e!@[fWhjc[dj!e\!
JWjkhWb!M[iekhY[i!'K@JM(!_d\ehcWj_ed)!PN!B_i^!WdZ!R_bZb_\[!N[hl_Y[!'PNBRN(!_d\ehcWj_ed)!WdZ!
ej^[h!iekhY[i!e\!_d\ehcWj_ed!YedY[hd_d]!Xh[[Z_d]!X_hZi!j^Wj!cWo!Xh[[Z!_d!j^[!Lhe`[Yj!=h[W!
'B_]kh[!08!OWXb[!/(+!

?eehZ_dWj_ed!mWi!iek]^j!\hec!j^[!K@JM!WdZ!PNBRN+!!B_[bZ!_dl[ij_]Wj_ed!c[j^eZi!m[h[!XWi[Z!
kfed!W][dYo!_dfkj)!ijkZo!_dj[di_jo!cWfi!_dYbkZ[Z!m_j^_d!j^[!K@JM!#Kd*N^eh[!>_hZ!WdZ!>Wj!
Lh[*!WdZ!Leij*?edijhkYj_ed!Ied_jeh_d]!LhejeYeb!\eh!?ecc[hY_Wb!R_dZ!Ad[h]o!BWY_b_j_[i!_d!
K^_e)#!WdZ!gk[h_[i!e\!W][dYo!ZWjWXWi[i!'=ff[dZ_n!=(+!

=!jejWb!e\!/1!>>N!fe_dji!m[h[![ijWXb_i^[Z!m_j^_d!j^[!Lhe`[Yj!=h[W!\eh!j^[!ikcc[h!>>N!WdZ!
Wdej^[h!5!fe_dji!m[h[![ijWXb_i^[Z!\eh!j^[!bWj[*ikcc[h!>>N!_d!WYYehZWdY[!m_j^!j^[!
h[Yecc[dZWj_edi!e\!j^[!K@JM!'B_]kh[!.(+!!L^eje]hWf^i!'=ff[dZ_n!>(!WdZ!]beXWb!fei_j_ed_d]!
ioij[c!'CLN(!YeehZ_dWj[i!m[h[!Yebb[Yj[Z!Wj![WY^!ikhl[o!fe_dj+!!O^[!>>N!e\!j^[!Lhe`[Yj!=h[W!
mWi!YedZkYj[Z!_d!IWo)!Fkd[)!WdZ!Fkbo!/-..!ki_d]!j^[!K@JM!LhejeYeb+!!Fkij!fh_eh!je!j^[!Fkbo!
ikhl[o)!j^[!]hWiibWdZi!^WZ!X[[d!cem[Z+!!
! !



Ugpgec!Eqwpv{

Ucpfwum{!Eqwpv{

� Rtqlgev!Pq/!2;64/112/116

Cwiwuv!3122
2 1 2 3

Okngu

Hkiwtg!3/!!Ncpf!Wugu!Ykvjkp!vjg!Tgrwdnke!Ykpf-!NNE!Rtqlgev!Ctgc-!Ugpgec!cpf!Ucpfwum{!Eqwpvkgu-!Qjkq/

Dcugocr<
PCKR!Kocigt{!.!Ugpgec!cpf!Ucpfwum{!

Eqwpvkgu-!QJ!)3121*

QJKQ

à
Ugpgec!Eq/ Rtqlgev!Ctgc

Ewnvkxcvgf!Etqru

Fgekfwqwu!Hqtguv

Fgxgnqrgf-!Nqy!Kpvgpukv{

Fgxgnqrgf-!Ogfkwo!Kpvgpukv{

Fgxgnqrgf-!Qrgp!Urceg

Gogtigpv!Jgtdcegwqwu!Ygvncpfu

Gxgtitggp!Hqtguv

Jc{0Rcuvwtg

Jgtdcegwqwu

Qrgp!Ycvgt

Yqqf{!Ygvncpfu

Rtqlgev!Ctgc

Eqwpv{!Dqwpfct{

Ngigpf



Ugpgec!Eqwpv{

Ucpfwum{!Eqwpv{ J
w

tq
p

!E
q

w
p

v{

En{fg!.!7

Ycvuqp!.!6 Hktgukfg!.!3

Hncv!Tqem!.!4

Vkhhkp!Pqtvj!.!6

� Rtqlgev!Pq/!2;64/112/116

Cwiwuv!3122
2 1 2 3

Okngu

Hkiwtg!4/!Dtggfkpi!Dktf!Uwtxg{!Tqwvgu!cpf!Dtggfkpi!Dktf!Cvncu!Nqecvkqpu!Pgct!vjg!
Tgrwdnke!Ykpf-!NNE!Rtqlgev!Ctgc-!!Ugpgec!cpf!Ucpfwum{!Eqwpvkgu-!Qjkq/

Ngigpf

WUIU!Dtggfkpi!Dktf
Uwtxg{!Tqwvg

Dtggfkpi!Dktf!Cvncu!Dnqem

Sandusky River Important Bird Area

Rqygtnkpg!Eqttkfqt

Rtqlgev!Ctgc

Eqwpv{!Dqwpfct{

Dcugocr<PCKR!Kocigt{!.!Ugpgec-!Ucpfwum{-!cpf!Jwtqp!
Eqwpvkgu-!QJ!)3121*=!WUIU!DDC!Gzrnqtgt!
)jvvr<00dktf/cvncukpi/qti0Cvncu0QJ0*
)jvvr<00qj/cwfwdqp/qti0due0ukvgu3/jvon*

QJKQ

à
Ugpgec!Eq/ Rtqlgev!Ctgc



!

>DA!Adl_hedc[djWb)!EdY+! 4! !

OWXb[!/+! >h[[Z_d]!X_hZ!ZWjW!iekhY[i!WYY[ii[Z!je!h[l_[m!j^[!M[fkXb_Y!R_dZ)!HH?!Lhe`[Yj!
=h[W+!!

E_MUPN^! 6L^LML]P!WTYV! EZ_\NP! 3\PL!7`LW_L^PO!

>h[[Z_d]!>_hZ!Nkhl[o!
^jjf7,,mmm+cXh*
fmhY+ki]i+]el,Y]_*
X_d,hj[dW-4W+fb<33!

PNCN!
J[Wh[ij!ikhl[oi!je!
Lhe`[Yj!=h[W!

K^_e!>h[[Z_d]!>_hZ!=jbWi!
^jjf7,,X_hZ+WjbWi_d]+e
h],=jbWi,KD,IW_d!

K^_e!NjWj[!
Pd_l[hi_jo,K@JM!

J[Wh[ij!WjbWi!XbeYai!
je!Lhe`[Yj!=h[W!

K^_e!JWjkhWb!D[h_jW][!
Edl[djeho!!

J,=7!!H[jj[h!gk[ho!
K@JM*@_l+!JWjkhWb!
=h[Wi!WdZ!Lh[i[hl[i!

Lhe`[Yj!=h[W!fbki!
2!c_!Xk\\[h!

NjWj[!WdZ!B[Z[hWb!
O^h[Wj[d[Z!WdZ!
AdZWd][h[Z!Nf[Y_[i!

J,=7!!H[jj[h!gk[ho!
PNBRN!?ebkcXki!
B_[bZ!K\\_Y[!

Lhe`[Yj!=h[W!fbki!
2!c_!Xk\\[h!

R_dZ!WdZ!R_bZb_\[!
LhejeYeb!

^jjf7,,mmm+Zdh+ijWj[
+e^+ki,H_da?b_Ya+Wifn<
\_b[j_Ya[j;N/1>5^o/Ek
1$0@%jWX_Z;/.134!

K@JM*!@_l+!R_bZb_\[!
Lhe`[Yj!=h[W!fbki!
2!c_!Xk\\[h!

>WbZ!AW]b[!J[ij!
HeYWj_edi!

PNBRN!b[jj[h!!
!
L[hiedWb!Yecc+!m_j^!
=+!O_XX[bi!

K@JM*!@_l+!R_bZb_\[!
Lhe`[Yj!=h[W!fbki!
2!c_!Xk\\[h!

!

>>N!fe_dj*Yekdj!ikhl[oi!m[h[!YedZkYj[Z!_d!IWo!WdZ!Fkd[!Wj!/1!fe_dji!hWdZecbo!ijhWj_\_[Z!
WYheii!j^[!Lhe`[Yj!=h[W!h[bWj_l[!je!j^[!fhefehj_ed!e\!_dZ_l_ZkWb!^WX_jWj!jof[i!j^hek]^ekj!j^[!
Lhe`[Yj!=h[W+!!O^h[[!.-*c_dkj[!fe_dj*Yekdj!ikhl[oi!m[h[!YedZkYj[Z!Wj![WY^!fe_dj7!!0.!IWo)!
/!Fkd[)!.0!Fkd[)!.1!Fkd[)!/4!Fkd[)!WdZ!/5!Fkd[!/-..+!!

?[hjW_d!X_hZ!if[Y_[i!Ze!dej!\h[gk[djbo!i_d]!kdj_b!bWj[h!_d!j^[!Xh[[Z_d]!i[Wied8!]_l[d!j^_i!
h[ZkY[Z!Z[j[YjWX_b_jo)!Wd!WZZ_j_edWb!fe_dj*Yekdj!ikhl[o!mWi!YedZkYj[Z!_d!Fkbo!\eh!i_j[i!m_j^!
BD9C12<5 8129C1C 6?A C85 )5>B<?EHB B@1AA?E!'#668.;+6><!1/7<58@228!K^_e!if[Y_[i!e\!YedY[hd()!
Z_YaY_ii[b)!WdZ!i[Z][!mh[d!'$2<=8=18;><!95+=/7<2<8!K^_e!if[Y_[i!e\!YedY[hd(+!!O^_i!WZZ_j_edWb!
i_d]b[*ZWo)!bWj[*ikcc[h!>>N!fe_dj*Yekdj!mWi!YedZkYj[Z!ed!i_j[i!d[Wh!]hWiibWdZ!'\eh!Wbb!j^h[[!
if[Y_[i(!eh!m[j!Wh[Wi!\eh!j^[!i[Z][!mh[d!edbo!ed!4!Fkbo!/-..+!

=bb!ikhl[oi!X[]Wd!Wj!Wffhen_cWj[bo!ZWmd!WdZ!Z_Z!dej![nj[dZ!fWij!.-7--!=+I+!AWij[hd!@Wob_]^j!
O_c[+!!Nkhl[oi!m[h[!YedZkYj[Z!Xo!Wd![nf[h_[dY[Z!eXi[hl[h!m^e!mWi!WXb[!je!Z_ij_d]k_i^!K^_e!
Xh[[Z_d]!X_hZ!if[Y_[i!Xo!i_]^j!WdZ!iekdZ+!!=bb!X_hZi!Z[j[Yj[Z!Zkh_d]!ikhl[oi!m[h[!_Z[dj_\_[Z!je!
if[Y_[i)![ij_cWj[Z!Z_ijWdY[!\hec!j^[!fe_dj)!WdZ!Z_h[Yj_ed!'X[Wh_d](!m[h[!h[YehZ[Z+!!>_hZi!
\bo_d]!el[h^[WZ!j^Wj!Z_Z!dej!bWdZ!eh!eh_]_dWj[!m_j^_d!/--*c[j[hi!e\!j^[!fe_dj!m[h[!b_ij[Z!Wi!
#\bo!el[h+#!!KXi[hlWj_edi!m[h[!h[YehZ[Z!ki_d]!Wffhefh_Wj[!Wbf^W!if[Y_[i!YeZ[i+!!EdY_Z[djWb!
eXi[hlWj_edi!e\!Wdo!b_ij[Z!if[Y_[i!m[h[!dej[Z!h[]WhZb[ii!e\!m^[j^[h!Z[j[Yj[Z!m_j^_d!j^[!]_l[d!
ikhl[o!j_c[!eh!m^_b[!Wj!W!fe_dj*Yekdj!beYWj_ed+!



!

>DA!Adl_hedc[djWb)!EdY+! 5! !

+&( D7EG?FE!

+&) ?<F7D3FGD7!D7H<7I!

+&)&) GE9E!4\PPOTYR!4T\O!E_\`Pb!

AWY^!ikcc[h)!W!bWh][*iYWb[!heWZi_Z[!ikhl[o!e\!Jehj^!=c[h_YWd!X_hZi!_i!YedZkYj[Z!\eh!j^[!
PNCN+!!O^[!ikhl[o![dYecfWii[i!ceij!e\!j^[!Yedj_d[djWb!Pd_j[Z!NjWj[i!WdZ!iekj^[hd!?WdWZW)!
WdZ!_dYbkZ[i!fWhji!e\!=bWiaW!WdZ!dehj^[hd!I[n_Ye+!!O^[!>>N!Wh[!YedZkYj[Z!Xo![nf[h_[dY[Z!
X_hZ[hi![WY^!IWo!eh!Fkd[!m^[d!Xh[[Z_d]!X_hZi!Wh[!Wj!j^[!f[Wa!e\!ied]!fheZkYj_ed+!!AWY^!hekj[!
_i!06+1!a_bec[j[hi!'ac8!/1+2!c_b[i!Tc_U(!bed]!WdZ!_dYbkZ[i!2-!ijefi!beYWj[Z!Wj!-+5!ac!'-+2!c_(!
_dj[hlWbi+!!@WjW!\hec!j^[!>>N!fhel_Z[!h[i[WhY^[hi!m_j^!lWbkWXb[!_d\ehcWj_ed!h[]WhZ_d]!Xej^!
bed]*!WdZ!i^ehj*j[hc!fefkbWj_ed!jh[dZi!e\!cWdo!X_hZ!if[Y_[i!WdZ!YWd!^[bf!Y^WhWYj[h_p[!
Xh[[Z_d]!Wj!W!fWhj_YkbWh!i_j[+!

O^[!Ybei[ij!hekj[!je!j^[!Lhe`[Yj!=h[W!_i!j^[!Q_Yaeho!Mekj[!'33..0()!m^_Y^!hkdi!Wffhen_cWj[bo!
2.).//!c[j[hi!bed]!WdZ!hkdi!dehj^*iekj^!j^hek]^!NWdZkiao)!N[d[YW)!WdZ!Dkhed!Yekdj_[i)!K^_e!
'B_]kh[!0(+!!O^[!Q_Yaeho!>>N!hekj[!c[h][i!m_j^!j^[![Wij[hd*ceij!fhef[hjo!XekdZWho!\eh!j^[!
Lhe`[Yj!=h[W+!!Bekh!K^_e!ijWj[*b_ij[Z!if[Y_[i!^Wl[!X[[d!Z[j[Yj[Z!Zkh_d]!j^[!Q_Yaeho!>>N7!!j^[!
ijWj[!j^h[Wj[d[Z!XbWYa*Yhemd[Z!d_]^j!^[hed!')B-=2-8;+A!7B-=2-8;+A(8!j^[!ijWj[!if[Y_[i!e\!
YedY[hd!XeXeb_da!'%852-187BA!8;BC2?8;><(8!j^[!ijWj[!if[Y_[i!e\!YedY[hd!]h[Wj![]h[j!'#;./+!
+5,+(8!WdZ!j^[!ijWj[![dZWd][h[Z!dehj^[hd!^Whh_[h!'$2;-><!-B+7/><(+!!Je!\[Z[hWbbo!b_ij[Z!if[Y_[i!
^Wl[!X[[d!Z[j[Yj[Z!Wbed]!j^_i!hekj[+!

K\!j^[!b_ij[Z!if[Y_[i!eXi[hl[Z!ed!j^[!Q_Yaeho!Mekj[)!edbo!j^[!XeXeb_da!mWi!Z[j[Yj[Z!Zkh_d]!
j^_i!>>N!e\!j^[!Lhe`[Yj!=h[W!'OWXb[!0(+!!Dem[l[h)!W!fW_h!e\!dehj^[hd!^Whh_[hi!WdZ!W!]h[Wj![]h[j!
m[h[!_dY_Z[djWbbo!eXi[hl[Z!ed!j^[!Lhe`[Yj!=h[W!'OWXb[!1(+!

+&)&* 4\PPOTYR!4T\O!3^WL]!

>h[[Z_d]!>_hZ!=jbWi!'>>=(!fhe`[Yji!Wh[!]h_Z*XWi[Z!ikhl[oi!ki[Z!je!ZeYkc[dj!j^[!ijWjki!WdZ!
Z_ijh_Xkj_ed!e\!Wbb!X_hZ!if[Y_[i!j^Wj!Xh[[Z!m_j^_d!W!]_l[d!Yekdjho)!ijWj[)!eh!Yekdjo+!!Ieij!WjbWi!
fhe`[Yji!XWi[!j^[_h!ikhl[o!]h_Z!ed!4+2*c_dkj[!PNCN!jefe]hWf^_Y!cWfi+!!=i!_i!jof_YWb!e\!ceij)!
j^[!K^_e!>>=!ikhl[o!#XbeYai#!m[h[!Z[\_d[Z!Xo!Z_l_Z_d]!jefe]hWf^_Y!cWfi!_dje!i_n!Wh[Wi!e\!
[gkWb!i_p[!'Wffhen_cWj[bo!.3!ac/!T.-!c_/U![WY^(+!!Qebkdj[[hi!fbWY[![WY^!if[Y_[i!eXi[hl[Z!_dje!
ed[!e\!j^h[[!Xh[[Z_d]!YWj[]eh_[i7!!feii_Xb[)!fheXWXb[)!eh!Yed\_hc[Z+!!=jbWi!fhe`[Yji!jof_YWbbo!
h[gk_h[!2!je!3!o[Whi)!Xkj!YWd!lWho!_d!b[d]j^+!

B_l[!>>=!XbeYai!Wh[!d[Wh!j^[!Lhe`[Yj!=h[W7!!j^[!RWjied!2!'05?.?A(!>beYa)!j^[!BbWj!MeYa!0!
'05?0NR(!>beYa)!j^[!B_h[i_Z[!/!'05?/?R(!>beYa)!j^[!?boZ[!3!'05>/NA(!>beYa)!WdZ!j^[!O_\\_d!
Jehj^!2!'04?4?A(!>beYa+!!!

O^[!RWjied!2!'05?.?A(!>beYa!_i!Z_l_Z[Z!Xo!j^[!iekj^m[ij!XekdZWho!e\!j^[!Lhe`[Yj!=h[W+!!N_n!
K^_e!ijWj[*b_ij[Z!if[Y_[i!m[h[!ZeYkc[dj[Z!_d!j^[!RWjied!2!>beYa+!!O^[!ijWj[*b_ij[Z!
be]][h^[WZ!i^h_a[!'(+72><!5>.8?2-2+7><(!WdZ!j^[!ijWj[![dZWd][h[Z!b[Wij!\boYWjY^[h!'&692.87+A!
62726><(!m[h[!Xej^!]_l[d!W!Xh[[Z_d]!X_hZ!ijWjki!e\!#fheXWXb[#!Zkh_d]!j^[!.65/!G!.654![\\ehj+!!
O^[!ijWj[!if[Y_[i!e\!YedY[hd)!Y[hkb[Wd!mWhXb[h!'%/7.;82-+!-/;>5/+(!WdZ!j^[!dehj^[hd!
XeXm^_j[!'$8527><!?2;0272+7><()!m[h[!Wii_]d[Z!W!Xh[[Z_d]!X_hZ!ijWjki!e\!#Yed\_hc[Z#!WdZ!
#feii_Xb[)#!h[if[Yj_l[bo+!!Jed[!e\!j^[i[!\ekh!if[Y_[i!m[h[!eXi[hl[Z!Zkh_d]!j^[!/--3!G!/-..!
[\\ehj+!!=bj^ek]^!j^[!ijWj[!j^h[Wj[d[Z!XWbZ![W]b[!''+52+//=><!5/>-8-/91+5><(!! !



!

>DA!Adl_hedc[djWb)!EdY+! 6! !

OWXb[!0+! >_hZ!if[Y_[i!WdZ!_dZ_l_ZkWbi!eXi[hl[Z!Zkh_d]!j^[!>h[[Z_d]!>_hZ!Nkhl[o!e\!j^[!
M[fkXb_Y!R_dZ)!HH?!Lhe`[Yj!=h[W)!IWo)!Fkd[)!WdZ!Fkbo!/-..+!!

E[PNTP]!
A_XMP\!

DPNZ\OPO!
CP\NPY^!ZQ!

FZ^LW!
5Z\YPWW!4T\O!

;LMT^L^!G]P!Fb[P)!
5ZY]P\`L^TZY!

E^L^_]*!

?ecced!ChWYab[! .14! .-+5$! ef[d!meeZbWdZ! H?!

=c[h_YWd!?hem! .0.! 6+3$! ef[d!meeZbWdZ! H?!

Akhef[Wd!NjWhb_d]! ./2! 6+/$! jemd! H?!

M[Z*m_d][Z!>bWYaX_hZ! ./0! 6+.$! cWhi^! H?!

Deki[!NfWhhem! 61! 3+6$! jemd! H?!

Iekhd_d]!@el[! 4/! 2+0$! ef[d!meeZbWdZ! H?!

=c[h_YWd!MeX_d! 4.! 2+/$! ef[d!meeZbWdZ! H?!

Dehd[Z!HWha! 25! 1+0$! ]hWiibWdZ! H?!

Ned]!NfWhhem! 22! 1+-$! ef[d!meeZbWdZ! H?!

?WdWZW!Ceei[! 04! /+4$! bWa[,fedZ! H?!

=c[h_YWd!CebZ\_dY^! 03! /+3$! ef[d!meeZbWdZ! H?!

NWlWddW^!NfWhhem! /6! /+.$! ]hWiibWdZ! H?!

AWij[hd!>bk[X_hZ! /1! .+5$! ]hWiibWdZ! H?!

EdZ_]e!>kdj_d]! /0! .+4$! ef[d!meeZbWdZ! H?!

G_bbZ[[h! /.! .+2$! ]hWiibWdZ! H?!

?^_ff_d]!NfWhhem! /.! .+2$! ef[d!meeZbWdZ! H?!

B_[bZ!NfWhhem! .5! .+0$! iYhkX! H?!

>bk[!FWo! .4! .+0$! \eh[ij! H?!

Jehj^[hd!?WhZ_dWb! .2! .+.$! ef[d!meeZbWdZ! H?!

>Whd!NmWbbem! .2! .+.$! jemd! H?!

Deki[!B_dY^! .2! .+.$! jemd! H?!

>hemd*^[WZ[Z!?emX_hZ! .1! .+-$! ]hWiibWdZ! H?!

Ok\j[Z!O_jceki[! .0! .+-$! \eh[ij! H?!

ReeZ!O^hki^! ./! -+6$! \eh[ij! H?!

ChWo!?WjX_hZ! ./! -+6$! ef[d!meeZbWdZ! H?!

?ecced!S[bbemj^heWj! ./! -+6$! iYhkX! H?!

M[Z*[o[Z!Q_h[e! ..! -+5$! \eh[ij! H?!

Deki[!Rh[d! .-! -+4$! ef[d!meeZbWdZ! H?!

M[Z*X[bb_[Z!ReeZf[Ya[h! 6! -+4$! \eh[ij! H?!

AWij[hd!I[WZembWha! 6! -+4$! ]hWiibWdZ! H?!

ChWii^eff[h!NfWhhem! 4! -+2$! \eh[ij! H?!

Mei[*Xh[Wij[Z!CheiX[Wa! 4! -+2$! \eh[ij! H?!

Ch[Wj!>bk[!D[hed! 4! -+2$! cWhi^! H?!

M[Z*^[WZ[Z!ReeZf[Ya[h! 4! -+2$! ef[d!meeZbWdZ! H?!

@_YaY_ii[b! 3! -+1$! ]hWiibWdZ! H?!

Jehj^[hd!Bb_Ya[h! 3! -+1$! ef[d!meeZbWdZ! H?!

>bWYa*YWff[Z!?^_YaWZ[[! 2! -+1$! \eh[ij! H?!

IWbbWhZ! 2! -+1$! bWa[,fedZ! H?!



!
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OWXb[!0+! >_hZ!if[Y_[i!WdZ!_dZ_l_ZkWbi!eXi[hl[Z!Zkh_d]!j^[!>h[[Z_d]!>_hZ!Nkhl[o!e\!j^[!
M[fkXb_Y!R_dZ)!HH?!Lhe`[Yj!=h[W)!IWo)!Fkd[)!WdZ!Fkbo!/-..+!!

E[PNTP]!
A_XMP\!

DPNZ\OPO!
CP\NPY^!ZQ!

FZ^LW!
5Z\YPWW!4T\O!

;LMT^L^!G]P!Fb[P)!
5ZY]P\`L^TZY!

E^L^_]*!

>Wbj_ceh[!Kh_eb[! 2! -+1$! ef[d!meeZbWdZ! H?!

Q[if[h!NfWhhem! 1! -+0$! ]hWiibWdZ! H?!

Ch[Wj!?h[ij[Z!BboYWjY^[h! 1! -+0$! ef[d!meeZbWdZ! H?!

Okha[o!Qkbjkh[! 1! -+0$! ef[d!meeZbWdZ! H?!

AWij[hd!Oem^[[! 1! -+0$! iYhkX! H?!

AWij[hd!ReeZ!L[[m[[! 0! -+/$! \eh[ij! H?!

NYWhb[j!OWdW][h! 0! -+/$! \eh[ij! H?!

R^_j[*Xh[Wij[Z!Jkj^WjY^! 0! -+/$! \eh[ij! H?!

>eXeb_da0! 0! -+/$! ]hWiibWdZ! H?!

M[Z*jW_b[Z!DWma! 0! -+/$! ]hWiibWdZ! H?!

Ch[Wj[h!S[bbemb[]i! 0! -+/$! cWhi^! H?!

?^_cd[o!Nm_\j! 0! -+/$! jemd! H?!

=YWZ_Wd!BboYWjY^[h! /! -+.$! \eh[ij! H?!

?eef[h&i!DWma! /! -+.$! \eh[ij! H?!

R_bbem!BboYWjY^[h! /! -+.$! cWhi^! H?!

>hemd!O^hWi^[h! /! -+.$! iYhkX! JO!

>bk[*^[WZ[Z!Q_h[e! .! -+.$! \eh[ij! H?!

@emdo!ReeZf[Ya[h! .! -+.$! \eh[ij! H?!

AWij[hd!G_d]X_hZ! .! -+.$! ]hWiibWdZ! H?!

D[dibem&i!NfWhhem0! .! -+.$! ]hWiibWdZ! H?!

ReeZ!@kYa! .! -+.$! bWa[,fedZ! H?!

H[Wij!NWdZf_f[h! .! -+.$! cWhi^! H?!

?Wheb_dW!Rh[d! .! -+.$! ef[d!meeZbWdZ! H?!

RWhXb_d]!Q_h[e! .! -+.$! ef[d!meeZbWdZ! H?!

R_bZ!Okha[o! .! -+.$! ef[d!meeZbWdZ! H?!

S[bbem*X_bb[Z!?kYaee! .! -+.$! ef[d!meeZbWdZ! H?!

FBF3?! )$+-1! ! ! !

.!*!! DWX_jWji!ki[!jof[!\hec!?ehd[bb!HWX!e\!Khd_j^ebe]o!m[Xi_j[+!
/!G!! ?edi[hlWj_ed!NjWjki!Xo!Edj[hdWj_edWb!Pd_ed!\eh!?edi[hlWj_ed!e\!JWjkh[7!
! H?!;!H[Wij!YedY[hd!

JO!;!J[Wh!j^h[Wj[d[Z!!
0!*!! K^_e!Nf[Y_[i!e\!?edY[hd!
!

! !



!
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OWXb[!1+! EdY_Z[djWb!eXi[hlWj_edi!e\!K^_e*b_ij[Z!X_hZ!if[Y_[i!eXi[hl[Z!Zkh_d]!ikcc[h!
Xh[[Z_d]!i[Wied!Wj!j^[!M[fkXb_Y!R_dZ)!HH?!Lhe`[Yj!=h[W)!N[d[YW!WdZ!NWdZkiao!Yekdj_[i)!K^_e)!
IWo)!Fkd[)!WdZ!Fkbo!/-..+!!!

E[PNTP]! BM]P\`L^TZY]!

>WbZ!AW]b[.!
KXi[hl[Z!\[[Z_d]!ed!YWhh_ed!d[Wh!>h[[Z_d]!>_hZ!Nkhl[o!'>>N(!Le_dj!..!
ed!.2!IWo+!

Jehj^[hd!DWhh_[h/! LW_h!mWi!eXi[hl[Z!2!Fkd[!d[Wh!LWii[h_d[!I_]hWj_ed!Le_dj!E+!

PfbWdZ!NWdZf_f[h.!
Kd[!X_hZ!eXi[hl[Z!ed!.5!IWo!d[Wh!W!\beeZ!fedZ!Wbed]!Oemdi^_f!MeWZ!
'OM(!.45!`kij!AWij!e\!NjWj[!Mekj[!.5+!

H[Wij!BboYWjY^[h.! Kd[!eXi[hl[Z!WdZ!^[WhZ!Wj!LWii[h_d[!I_]hWj_ed!Le_dj!B!ed!./!IWo+!

M[Z*>h[Wij[Z!
Jkj^WjY^0!

KXi[hl[Z!Wj!LWii[h_d[!I_]hWj_ed!Nkhl[o!Le_dj!A!ed!.3!IWo!WdZ!Le_dj!E!
ed!/!IWo+!

>bk[!CheiX[Wa0!
Kd[!cWb[!X_hZ!mWi!i[[d!WdZ!^[WhZ!ed!./!IWo!Wj!j^[!_dj[hi[Yj_ed!e\!OM!
5-!WdZ!OM!.15+!

R[ij[hd!I[WZembWha0! Kd[!X_hZ!mWi!i[[d!WdZ!^[WhZ!ed!./!IWo!d[Wh!>>N!Le_dj!3+!

Ch[Wj!A]h[j1! KXi[hl[Z!ki_d]!\Whc!WdZ!h[Yh[Wj_edWb!fedZi!Wi!bWj[!Wi!.2!Fkd[+!

.!*!K^_e!O^h[Wj[d[Z!Nf[Y_[i!
/!*!K^_e!AdZWd][h[Z!Nf[Y_[i!
0!*!K^_e!Nf[Y_[i!e\!Nf[Y_Wb!Edj[h[ij!
1!*!K^_e!Nf[Y_[i!e\!?edY[hd!

! !



!
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mWi!dej!X[[d!\ekdZ!Zkh_d]!j^[!.65/!G!.654![\\ehj)!_j!mWi!Wii_]d[Z!W!Xh[[Z_d]!X_hZ!ijWjki!e\!
#feii_Xb[#!Zkh_d]!j^[!/--3!G!/-..![\\ehj+!!O^[!ijWj[!if[Y_[i!e\!YedY[hd!XeXeb_da!mWi!Wii_]d[Z!W!
Xh[[Z_d]!X_hZ!ijWjki!e\!#fheXWXb[#!Zkh_d]!j^[!/--3!G!/-..![\\ehj!Z[if_j[!dej!X[_d]!\ekdZ!Zkh_d]!
j^[!.65/!G!.654![\\ehj+!

K\!j^[!b_ij[Z!if[Y_[i!eXi[hl[Z!ed!j^[!RWjied!2!>beYa)!edbo!j^[!XeXeb_da!mWi!Z[j[Yj[Z!Zkh_d]!
j^[!>>N!e\!j^[!Lhe`[Yj!=h[W+!!Dem[l[h)!j^[!b[Wij!\boYWjY^[h!WdZ!XWbZ![W]b[!m[h[!_dY_Z[djWbbo!
eXi[hl[Z!_d!eh!d[Wh!j^[!Lhe`[Yj!=h[W!Zkh_d]!j^[!M[fkXb_Y!>>N+!!>WbZ![W]b[i!Wh[!Z_iYkii[Z!_d!
ceh[!Z[jW_b!_d!N[Yj_ed!0+0+0!X[bem+!

O^[!BbWj!MeYa!0!'05?0NR(!>beYa!_i!Wffhen_cWj[bo!.!c_!iekj^[Wij!e\!j^[!Lhe`[Yj!=h[W+!!O^h[[!
K^_e!ijWj[*b_ij[Z!if[Y_[i!m[h[!ZeYkc[dj[Z!Zkh_d]!j^[!Xh[[Z_d]!i[Wied!_d!j^[!BbWj!MeYa!0!
>beYa+!!>ej^!j^[!ijWj[!j^h[Wj[d[Z!b[Wij!\boYWjY^[h!WdZ!j^[!ijWj[!if[Y_[i!e\!YedY[hd!dehj^[hd!
XeXm^_j[!m[h[!Wii_]d[Z!W!Xh[[Z_d]!X_hZ!ijWjki!e\!#feii_Xb[#!Zkh_d]!j^[!.65/!G!.654![\\ehj8!
d[_j^[h!if[Y_[i!m[h[!\ekdZ!Zkh_d]!j^[!/--3!G!/-..![\\ehj+!!O^[!ijWj[!if[Y_[i!e\!YedY[hd!
XeXeb_da!mWi!Wii_]d[Z!W!Xh[[Z_d]!X_hZ!ijWjki!e\!#Yed\_hc[Z#!Zkh_d]!j^[!.65/!G!.654![\\ehj!WdZ!
#fheXWXb[#!Zkh_d]!j^[!/--3!G!/-..![\\ehj+!

K\!j^[!b_ij[Z!if[Y_[i!eXi[hl[Z!ed!j^[!BbWj!MeYa!0!>beYa)!edbo!j^[!XeXeb_da!mWi!Z[j[Yj[Z!Zkh_d]!
j^[!>>N!e\!j^[!Lhe`[Yj!=h[W!'OWXb[!0(+!!Dem[l[h)!j^[!b[Wij!\boYWjY^[h!WdZ!XWbZ![W]b[!m[h[!
_dY_Z[djWbbo!eXi[hl[Z!_d!eh!d[Wh!j^[!Lhe`[Yj!=h[W!Zkh_d]!j^[!M[fkXb_Y!>>N!'OWXb[!1(+!

O^[!B_h[i_Z[!/!'05?/?R(!>beYa!_i!Yecfb[j[bo!beYWj[Z!m_j^_d!j^[!iekj^[hd!fehj_ed!e\!j^[!
Lhe`[Yj!=h[W+!!Kd[!ijWj[*b_ij[Z!if[Y_[i!^Wi!X[[d!ZeYkc[dj[Z!Zkh_d]!j^[!Xh[[Z_d]!i[Wied!_d!
j^[!B_h[i_Z[!/!>beYa+!!Ej!_i!j^[!ijWj[!if[Y_[B ?6 3?>35A> )5>B<?EHB B@1AA?E!mWi!Wii_]d[Z!W!
Xh[[Z_d]!X_hZ!ijWjki!e\!#fheXWXb[#!Zkh_d]!j^[!/--3!G!/-..![\\ehj+!!/85 )5>B<?EHB B@Whhem!mWi!
Wbie!ZeYkc[dj[Z!Zkh_d]!j^[!M[fkXb_Y!>>N!'OWXb[!0(+!!O^[!B_h[i_Z[!/!>beYa!^Wi!de!ZWjW![dj[h[Z!
\eh!j^[!.65/!G!.654!Xh[[Z_d]!X_hZ!ikhl[o+!

O^[!?boZ[!3!'05>/NA(!>beYa!_i!beYWj[Z!_d!j^[!dehj^[Wij!Yehd[h!e\!j^[!Lhe`[Yj!=h[W+!!Ome!ijWj[*
b_ij[Z!if[Y_[i!^Wl[!X[[d!ZeYkc[dj[Z!Zkh_d]!j^[!Xh[[Z_d]!i[Wied!_d!j^[!?boZ[!3!>beYa+!!O^[!
ijWj[!if[Y_[i!e\!_dj[h[ij!dehj^[hd!f_djW_b!'#7+<!+->=+(!mWi!Wii_]d[Z!W!Xh[[Z_d]!X_hZ!ijWjki!e\!
#feii_Xb[#!Zkh_d]!j^[!/--3!G!/-..![\\ehj+!!O^[!ijWj[!if[Y_[i!e\!_dj[h[ij!hkZZo!ZkYa!'*AB>;+!
3+6+2-/7<2<(!mWi!Wii_]d[Z!W!ijWjki!e\!#fheXWXb[#!Zkh_d]!j^[!/--3!G!/-..![\\ehj+!!O^[!?boZ[!3!
>beYa!^Wi!de!ZWjW![dj[h[Z!\eh!j^[!.65/!G!.654!Xh[[Z_d]!X_hZ!ikhl[o+!!Je!b_ij[Z!if[Y_[i!
eXi[hl[Z!Zkh_d]!j^[!>>=!ikhl[oi!e\!B_h[i_Z[!/!m[h[!eXi[hl[Z!Zkh_d]!j^[!>>N!e\!j^[!Lhe`[Yj!
=h[W!'OWXb[!0(+!

O^[!O_\\_d!Jehj^!2!'04?4?A(!>beYa!_i!beYWj[Z!Wffhen_cWj[bo!0+6!c_!m[ij!e\!j^[!m[ij[hd*ceij!
fe_dj!e\!j^[!Lhe`[Yj!=h[W+!!Kd[!ijWj[*b_ij[Z!if[Y_[i!^Wi!X[[d!ZeYkc[dj[Z!Zkh_d]!j^[!Xh[[Z_d]!
i[Wied!_d!j^[!O_\\_d!Jehj^!2!>beYa+!!O^[!ijWj[!j^h[Wj[d[Z!XWbZ![W]b[!mWi!Wii_]d[Z!W!Xh[[Z_d]!
X_hZ!ijWjki!e\!#Yed\_hc[Z#!Zkh_d]!j^[!/--3!G!/-.-![\\ehj+!!O^[!O_\\_d!Jehj^!2!>beYa!^Wi!de!ZWjW!
[dj[h[Z!\eh!j^[!.65/!G!.654!Xh[[Z_d]!X_hZ!ikhl[o+!

O^[!XWbZ![W]b[!mWi!Wd!_dY_Z[djWb!eXi[hlWj_ed!Zkh_d]!j^[!>>N!e\!j^[!Lhe`[Yj!=h[W!'OWXb[!0(+!!
>WbZ![W]b[i!Wh[!Z_iYkii[Z!_d!ceh[!Z[jW_b!_d!N[Yj_ed!0+0+0!X[bem+!

+&)&+ <X[Z\^LY^!4T\O!3\PL]$!8POP\LW!LYO!E^L^P!ITWOWTQP!DPQ_RP]$!LYO!C\T`L^P!C\Z^PN^PO!
3\PL]!

O^[!fehj_ed!e\!j^[!Lhe`[Yj!=h[W!m^[h[!jkhX_d[i!Wh[!fhefei[Z!\eh!Z[l[befc[dj!_i!
Wffhen_cWj[bo!0!c_![Wij!e\!j^[!NWdZkiao!M_l[h!EcfehjWdj!>_hZ!=h[W!'E>=()!m^_Y^!_i!beYWj[Z!ed!



!
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j^[!NWdZkiao!M_l[h+!!O^[!fhefei[Z!jhWdic_ii_ed!b_d[![nj[dZi!.!c_!_dje!j^_i!E>=!WdZ![dZi!Wj!j^[!
NWdZkiao!M_l[h!'B_]kh[!0(+!

=!h[l_[m!e\!ed*b_d[!K@JM!cWfi!i^em[Z)!j^[!d[Wh[ij!Yedi[hlWj_ed!Wh[W!'JWj_edWb!R_bZb_\[!
M[\k][)!NjWj[!LWha)!R_bZb_\[!IWdW][c[dj!=h[W!eh!JWjkh[!Lh[i[hl[(!_i!Ah_[!NWdZ!>Whh[di!JWjkh[!
Lh[i[hl[!el[h!./!c_!dehj^[Wij!e\!j^[!Lhe`[Yj!=h[W+!!Kj^[h!Yedi[hlWj_ed!Wh[Wi!Wh[!d[Whbo!/-!c_!
dehj^!e\!j^[!Lhe`[Yj!=h[W!ed!eh!d[Wh!HWa[!Ah_[+!

+&* 4D776<A9!4<D6!EGDH7K!D7EG?FE!

+&*&) 3`TLY!E[PNTP]!5ZX[Z]T^TZY!

KXi[hlWj_edi!_d!j^[!Lhe`[Yj!=h[W!o_[bZ[Z!W!jejWb!e\!.)026!_dZ_l_ZkWb!X_hZi!e\!31!if[Y_[i!
'OWXb[!08!=ff[dZ_n!?(+!!Ieij!e\!j^[!if[Y_[i!m[h[!X_hZi!e\!ef[d!Yekdjho)!Wi!2.+3$!e\!j^[!
ZeYkc[dj[Z!if[Y_[i!Wh[!YbWii_\_[Z!Wi!ef[d!meeZbWdZ!'0.+0$(!WdZ!]hWiibWdZ!X_hZi!'/-+0$(!ki_d]!
j^[!?ehd[bb!HWX!e\!Khd_j^ebe]o!'/-..(!YbWii_\_YWj_ed+!!IWdo!e\!j^[!ef[d!meeZbWdZ!X_hZ!if[Y_[i!
Wh[!kX_gk_jeki!WdZ!^_]^bo!WZWfjWXb[!if[Y_[i!ikY^!Wi!j^[!=c[h_YWd!heX_d)!=c[h_YWd!Yhem)!
Yecced!]hWYab[)!dehj^[hd!YWhZ_dWb)!WdZ!cekhd_d]!Zel[+!!Kj^[hi!Wh[!X_hZi!e\!meeZbWdZ![Z][i!
WdZ!ef[d!j^_Ya[ji)!_+[+)!ied]!ifWhhem)!=c[h_YWd!]ebZ\_dY^)!Y^_ff_d]!ifWhhem)!_dZ_]e!Xkdj_d])!
]hWo!YWjX_hZ)!WdZ!^eki[!mh[d+!!Bekh!ekj!e\!\_l[!e\!j^[!ceij!dkc[heki!]hWiibWdZ!if[Y_[i!
eXi[hl[Z!m[h[!Wbie!Yecced!X_hZi!WZWfjWXb[!je!ef[d!i[jj_d]i)!_dYbkZ_d]!_dj[di_l[bo!cWdW][Z!
W]h_YkbjkhWb!bWdZi)!_+[+)!^ehd[Z!bWha)!iWlWddW^!ifWhhem)!Xhemd*^[WZ[Z!YemX_hZ)!WdZ!a_bbZ[[h+!!!

Nf[Y_[i!WiieY_Wj[Z!m_j^!#jemd#!eh!khXWd!i[jj_d])!WdZ!X_hZi!YbWii_\_[Z!Wi!cWhi^!X_hZi![WY^!
Yecfh_i[Z!4+5$!e\!j^[!eXi[hl[Z!if[Y_[i+!!O^[!X_hZi!m[h[!fh_cWh_bo!Yecfh_i[Z!e\!_djheZkY[Z!
[nej_Yi!'Akhef[Wd!ijWhb_d])!^eki[!ifWhhem(!eh!X_hZi!j^Wj!m_bb!Xk_bZ!d[iji!ed!eh!_d!cWd*cWZ[!
ijhkYjkh[i!'XWhd!imWbbem)!^eki[!\_dY^)!Y^_cd[o!im_\j(+!!J_d[jo!f[hY[dj!e\!j^[!_dZ_l_ZkWb!cWhi^!
X_hZi!eXi[hl[Z!_d!j^[!Lhe`[Yj!=h[W!mWi!j^[!Yecced!h[Z*m_d][Z!XbWYaX_hZ+!!O^[!h[cW_d_d]!j[d!
f[hY[dj!mWi!mWZ_d]!X_hZi!WdZ!j^[!m_bbem!\boYWjY^[h+!!=!]h[Wj!Xbk[!^[hed!Xh[[Z_d]!Yebedo!mWi!
_Z[dj_\_[Z!Zkh_d]!W!i[fWhWj[!ikhl[o!e\!j^[!Lhe`[Yj!=h[W!\eh!hWfjeh!d[iji!'B_]kh[!1(+!!O^[!jm[bl[!
je!\_\j[[d!d[iji!eXi[hl[Z!_d!j^[!Yebedo!Wh[!beYWj[Z!_d!j^[!dehj^m[ij[hd!fehj_ed!e\!j^[!Lhe`[Yj!
=h[W8!^em[l[h)!edbo!4!_dZ_l_ZkWb!]h[Wj!Xbk[!^[hedi!m[h[!eXi[hl[Z!Zkh_d]!j^[!M[fkXb_Y!>>N+!

Beh[ij!X_hZi!Yecfh_i[Z!/.+6$!e\!eXi[hl[Z!X_hZ!if[Y_[i!WdZ!m[h[!Y^WhWYj[h_p[Z!Xo!Yecced!
if[Y_[i!WZWfj[Z!je!ceh[!ef[d!^WX_jWji!ikY^!Wi![Z][i!WdZ!khXWd!i[jj_d]i)!_+[+)!Xbk[!`Wo)!jk\j[Z!
j_jceki[)!h[Z*X[bb_[Z!meeZf[Ya[h)!XbWYa*YWff[Z!Y^_YaWZ[[)!m^_j[*Xh[Wij[Z!dkj^WjY^)!WdZ!
Zemdo!meeZf[Ya[h+!!

?ecced!X_hZi!WiieY_Wj[Z!m_j^!iYhkX!l[][jWj_ed!eh!WiieY_Wj[Z!m_j^!bWa[,fedZi!cWZ[!kf!j^[!
XWbWdY[!e\!j^[!eXi[hlWj_edi!'OWXb[!0(+!!A_]^jo*i_n!f[hY[dj!e\!j^[!_dZ_l_ZkWb!X_hZi!YbWii_\_[Z!Wi!
X_hZi!e\!bWa[,fedZ!^WX_jWji!m[h[!eXi[hl[Z!_d!W!i_d]b[!\beYa!e\!04!?WdWZW!][[i[+!!!

+&*&* 3`TLY!<YOT`TO_LW!3M_YOLYNP!!

N_n!e\!j^[!31!ZeYkc[dj[Z!if[Y_[i!'6+0!$()!Yecfh_i[Z!`kij!el[h!2-$!e\!Wbb!_dZ_l_ZkWbi!eXi[hl[Z!
'OWXb[!0(+!!Nf[Y_[i!m_j^!j^[!]h[Wj[ij!dkcX[h!e\!eXi[hl[Z!_dZ_l_ZkWbi!m[h[)!_d!ehZ[h!e\!
WXkdZWdY[)!j^[!Yecced!]hWYab[)!=c[h_YWd!Yhem)!Akhef[Wd!ijWhb_d])!h[Z*m_d][Z!XbWYaX_hZ)!
^eki[!ifWhhem)!WdZ!cekhd_d]!Zel[!'OWXb[!0(+!!
! !
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Ugpgec!Eqwpv{

Ucpfwum{!Eqwpv{

� Rtqlgev!Pq/!2;64/112/116

Cwiwuv!3122
2 1 2 3

Okngu
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+&*&+ ?T]^PO!4T\O!E[PNTP]!

K\!j^[!31!if[Y_[i!eXi[hl[Z!Zkh_d]!j^_i!>>N!'OWXb[!0()!jme!Wh[!b_ij[Z!Xo!j^[!ijWj[!e\!K^_e!Wi!
if[Y_[i!e\!YedY[hd7!!)5>B<?EHB B@1AA?E!WdZ!XeXeb_da+!!>ej^!e\!j^[i[!X_hZi!Wh[!WiieY_Wj[Z!m_j^!
]hWiibWdZi!WdZ!Xej^!m[h[!eXi[hl[Z!_d!WiieY_Wj_ed!m_j^!]hWiibWdZi!_d!j^[!iekj^[Wij[hd!fehj_ed!
e\!j^[!Lhe`[Yj!=h[W!Wj!ikcc[h!>>N!fe_dj!..!WdZ!bWj[*ikcc[h!>>N!fe_dj!3+!!=dej^[h!i[l[d!
ijWj[*b_ij[Z!X_hZi!m[h[!_dY_Z[djWbbo!eXi[hl[Z!_d!eh!d[Wh!j^[!Lhe`[Yj!=h[W)!Xkj!dej!Zkh_d]!W!
fe_dj*Yekdj+!Je!\[Z[hWbbo!b_ij[Z!X_hZi!m[h[!ZeYkc[dj[Z+!!!

O^[!Lhe`[Yj!=h[W!b_[i!m_j^_d!j^[!hWd][!?6 C85 6545A1<<F 5>41>75A54 *9AC<1>4HB E1A2<5A 
'%/7.;82-+!42;=5+7.22(%  *9AC<1>4HB E1A2<5A c_]hWj[i!j^hek]^!K^_e!_d!j^[!ifh_d]!'bWj[!=fh_b!
j^hek]^!IWo(!WdZ!\Wbb!'bWj[!=k]kij!j^hek]^![Whbo!KYjeX[h()!jhWl[b_d]!X[jm[[d!_ji!Xh[[Z_d]!
]hekdZi!_d!I_Y^_]Wd)!R_iYedi_d)!WdZ!KdjWh_e!WdZ!_ji!m_dj[h_d]!]hekdZi!_d!j^[!>W^WcWi!'PNBRN!
/-..(%  /85A5 1A5 >? A53?A4B ?6 *9AC<1>4HB E1A2<5A E9C89> C85 Lhe`[Yj!=h[W)!deh!m[h[!Wdo!
Z[j[Yj[Z!Zkh_d]!j^[!>>N!e\!j^[!Lhe`[Yj!=h[W+!

EdY_Z[djWb!eXi[hlWj_edi!cWZ[!ekji_Z[!e\!j^[!iWcfb_d]!fe_dji!Wh[!fhel_Z[Z!_d!OWXb[!1+!!
KXi[hl[Z!X_hZi!b_ij[Z!_d!K^_e!m[h[!j^[!XWbZ![W]b[)!dehj^[hd!^Whh_[h)!kfbWdZ!iWdZf_f[h)!b[Wij!
\boYWjY^[h)!h[Z*Xh[Wij[Z!dkj^WjY^)!Xbk[!]heiX[Wa)!WdZ!m[ij[hd!c[WZembWha+!

+&*&, 4LWO!7LRWP]!

R^_b[!dej!fWhj!e\!j^[!>>N!\eh!j^[!Lhe`[Yj!=h[W)!XWbZ![W]b[!d[iji!m[h[!ced_jeh[Z!Xo!>DA!d[Wh!
j^[!Lhe`[Yj!=h[W!Wi!h[gk[ij[Z!Xo!K@JM!WdZ!PNBRN+!!Lh[b_c_dWho!ZWjW!\hec!j^_i!ced_jeh_d]!_i!
fh[i[dj[Z!^[h[!je!fhel_Z[!W!Yecfb[j[!f_Yjkh[!e\!Xh[[Z_d]!X_hZi!_d!eh!d[Wh!j^[!Lhe`[Yj!=h[W+!!
N[fWhWj[!h[fehj_d]!ed!XWbZ![W]b[!kiW][!e\!j^[!Lhe`[Yj!=h[W!m_bb!X[!fhel_Z[Z!Wj!W!bWj[h!ZWj[)!
m^[d!Wbb!ZWjW!Yebb[Yj_ed!_i!Yecfb[j[Z+!

=!i_d]b[!XWbZ![W]b[!mWi!_dY_Z[djWbbo!eXi[hl[Z!m_j^_d!j^[!Lhe`[Yj!=h[W!Zkh_d]!j^[!>>N!e\!j^[!
Lhe`[Yj!=h[W+!!Ej!mWi!Z[j[Yj[Z!\[[Z_d]!ed!YWhh_ed!ed!.2!IWo!/-..!d[Wh!>>N!fe_dj!..+!!O^[!
j^h[[!XWbZ![W]b[!d[iji!beYWj[Z!m_j^_d!/+/2!c_!e\!j^[!Lhe`[Yj!=h[W!'B_]kh[!1(!m[h[!ced_jeh[Z)!
Wbj^ek]^!edbo!ed[!d[ij!mWi!ikYY[ii\kb!_d!fheZkY_d]![W]b[ji!_d!/-..+!!O^[!Ybei[ij!d[ij!je!j^[!
Lhe`[Yj!=h[W!_i!j^[!Behj!N[d[YW!'BN(!d[ij!WdZ!_i!Wffhen_cWj[bo!.!c_!iekj^!e\!j^[![dZ!e\!j^[!
fhefei[Z!jhWdic_ii_ed!b_d[!ed!j^[!NWdZkiao!M_l[h)!Xkj!_i!ceh[!j^Wd!2!c_!\hec!j^[!d[Wh[ij!Wh[W!
m^[h[!W!jkhX_d[!cWo!X[!fbWY[Z+!!Ej!mWi!j^[!edbo!ikYY[ii\kb!d[ij!e\!j^[!j^h[[!d[iji!d[Wh[ij!je!
j^[!Lhe`[Yj!=h[W+!!Ed!WZZ_j_ed)!PNBRN!h[YehZi!_dZ_YWj[!/-!XWbZ![W]b[!d[iji!^Wl[!X[[d!
ZeYkc[dj[Z!m_j^_d!.-!c_!e\!j^[!Lhe`[Yj!XekdZWho+!!Kj^[h!j^Wd!j^[!j^h[[!ced_jeh_d]!XWbZ!
[W]b[!d[iji)!j^[!/-..!ikYY[ii!hWj[!e\!j^[!ej^[h!.4!d[iji!_i!dej!ademd+!!

>DA!Wbie!YedZkYj[Z!XWbZ![W]b[!d[ij!ced_jeh_d]!/0!IWhY^!j^hek]^!.6!Fkbo!/-..!Wj!j^[!j^h[[!
d[iji!d[Wh[ij!j^[!Lhe`[Yj!=h[W+!!O^_i!d[ij!ced_jeh_d]!eYYkhh[Z!jme!ZWoi!W!m[[a!\eh!1!^ekhi!
[WY^!ZWo!\hec!.3!IWhY^!j^hek]^!.2!IWo!/-..+!!Ied_jeh_d]!j[cfehWh_bo!Y[Wi[Z!WdZ!j^[d!
h[ikc[Z!.0!Fkd[!j^hek]^!.6!Fkbo!/-..+!

Ome!d[iji!'#KbZ!Behj#!WdZ!#M[fkXb_Y#!d[iji()!beYWj[Z!dehj^m[ij!WdZ!iekj^!e\!j^[!Lhe`[Yj!=h[W)!
h[if[Yj_l[bo)!m[h[!dej!ki[Z!eh!m[h[!WXWdZed[Z+!!O^[!M[fkXb_Y!d[ij!mWi!_d_j_Wbbo!ki[Z!Xkj!_j!
mWi!ZWcW][Z!_d!W!m_dZ!ijehc!WdZ!ikXi[gk[djbo!WXWdZed[Z+!

O^[!BN!d[ij!mWi!ced_jeh[Z!jm_Y[!W!m[[a!\hec!1!=fh_b!j^hek]^!.3!IWo!/-..+!!Ied_jeh_d]!
h[ikc[Z!ed!W!jm_Y[!m[[abo!XWi_i!X[]_dd_d]!.0!Fkd[!/-..!Wi!f[h!K@JM!LhejeYeb!WdZ!Yedj_dk[Z!
j^hek]^!.6!Fkbo!/-..+!!O^_i!d[ij!fheZkY[Z!jme![W]b[ji!j^Wj!\b[Z][Z+!!KXi[hlWj_edi!i^em[Z!j^[!
X_hZi!\b[m!jemWhZi!j^[!NWdZkiao!M_l[h!WdZ!_ji![dl_hedi!Wbceij![nYbki_l[bo!WdZ!m[h[!dej!



!
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eXi[hl[Z!ki_d]!j^[!Lhe`[Yj!=h[W+!!B[m!eXi[hlWj_edi!ZeYkc[dj[Z!j^[!X_hZi!\bo_d]!je!eh!\hec!
j^[![Wij!m^[h[!j^[!Lhe`[Yj!=h[W!b_[i+!!Ieh[![W]b[!ki[!ikhl[oi!Wh[!fbWdd[Z!\eh!j^[!Wkjkcd!e\!
/-..)!m_dj[h!/-..,/-./)!WdZ![Whbo!ifh_d]!e\!/-./+!

,&( 6<E5GEE<BA!

Pj_b_jo*iYWb[!m_dZ!jkhX_d[i!YWd!Z_h[Yjbo!WdZ!_dZ_h[Yjbo!W\\[Yj!X_hZi!j^Wj!Xh[[Z!m_j^_d!j^[!
XekdZWh_[i!e\!W!m_dZ![d[h]o!][d[hWj_ed!\WY_b_jo+!!JeYjkhdWbbo!c_]hWj_d]!fWii[h_d[i!Wh[!j^[!
ceij!WXkdZWdj!if[Y_[i!Wj!ceij!m_dZ![d[h]o!\WY_b_j_[i!WdZ!Wh[!j^[!ceij!Yeccedbo!h[fehj[Z!
\WjWb_j_[i!'JWj_edWb!=YWZ[co!e\!NY_[dY[!TJ=NU!/--4(+!!>_hZ!cehjWb_jo!Wj!m_dZ!\Whci!_i!][d[hWbbo!
edbo!W!\[m!X_hZi!f[h!jkhX_d[!Z_ijh_Xkj[Z!Wced]!cWdo!if[Y_[i!WdZ!_i!_d\bk[dY[Z!Xo!\WYjehi!j^Wj!
Wh[!bWh][bo!bWYa_d]!Wj!j^[!Lhe`[Yj!=h[W+!!Ed!/--4)!j^[!J=N!h[fehj[Z!Wd!Wl[hW][!e\!/+//!X_hZ!
\WjWb_j_[i!f[h!jkhX_d[!f[h!o[Wh!\hec!m_dZ![d[h]o!\WY_b_j_[i!_d!j^[!kff[h!I_Zm[ij)!j^[!h[]_ed!
ceij!YecfWhWXb[!je!j^[!Lhe`[Yj!=h[W+!!=i!fh[l_ekibo!dej[Z)!ceij!e\!j^[i[!cehjWb_j_[i!mekbZ!
dej!^Wl[!X[[d!Xh[[Z_d]!X_hZi+!!!

O^[!Lhe`[Yj!=h[W!_i!Ykhh[djbo!kdZ[h!_dj[di_l[!W]h_YkbjkhWb!cWdW][c[dj!'51+4$!YhefbWdZ(!WdZ!
fh[i[dji!b_c_j[Z!^WX_jWj!Z_l[hi_jo+!!Ed!jejWb)!edbo!/$!e\!j^[!Lhe`[Yj!=h[W!ikffehji!\eh[ij)!
m[jbWdZi)!WdZ!]hWiibWdZi+!!=!\[m!icWbb!ijh[Wci!WdZ!ZhW_dW][mWoi!WdZ!WiieY_Wj[Z!j^_d!XehZ[hi!
e\!meeZbWdZ!l[][jWj_ed!Wbed]!m_j^!iYWjj[h[Z!meeZbeji!fhel_Z[!^WX_jWj!ed*i_j[!WdZ!fhel_Z[!
iec[!Wl_Wd!^WX_jWj!Z_l[hi_jo+!!R_j^!ie!ckY^!e\!j^[!Lhe`[Yj!=h[W!_d!YhefbWdZ!'51+4$()!j^[!
fhefei[Z!m_dZ!\Whc!_i!b_a[bo!je!h[ikbj!_d!d[]b_]_Xb[!X_hZ!^WX_jWj!\hW]c[djWj_ed)!X[YWki[!
ik_jWXb[!^WX_jWj!_i!b_c_j[Z!WdZ!meeZbWdZi)!]hWiibWdZi)!WdZ!m[jbWdZi!Wh[!fbWdd[Z!je!X[!
Xk\\[h[Z!WdZ!Wle_Z[Z)!m^[h[l[h!\[Wi_Xb[+!!

NjkZ_[i!Z[jW_b_d]!YedYbki_l[!Z_ifbWY[c[dj!e\!fWii[h_d[i!Zk[!je!j^[!fh[i[dY[!e\!m_dZ!jkhX_d[i!
Wh[!bWYa_d]+!!H[ZZo![j!Wb+!'.666(!\ekdZ!_dYh[Wi[Z!Z[di_j_[i!e\!Xh[[Z_d]!]hWiibWdZ!fWii[h_d[i!Wj!
_dYh[Wi[Z!Z_ijWdY[i!\hec!m_dZ!jkhX_d[i!_d!I_dd[iejW)!WdZ!^_]^[h!Z[di_j_[i!_d!W!Yedjheb!fbej!
j^Wd!_d!Wh[Wi!Ybei[!je!jkhX_d[i+!!Fe^died![j!Wb+!'/---(!h[fehj[Z!Z_ifbWY[c[dj!e\!Xh[[Z_d]!X_hZi!
Wj!j^[!021!jkhX_d[!>k\\Wbe!M_Z][)!I_dd[iejW!m_dZ!\WY_b_jo!Z_ifbWY[Z!iec[!]hekfi!WdZ!if[Y_[i!e\!
X_hZi+!!Dem[l[h)!j^[!Z_ifbWY[c[dj!Wh[W!mWi!bWh][bo!b_c_j[Z!je!Wh[Wi!b[ii!j^Wd!.--!c[j[hi!\hec!
jkhX_d[i+!

?edijhkYj_ed!cWo!j[cfehWh_bo!Z_ihkfj!eh!Z_ifbWY[!Wl_Wd!d[ij_d]!d[Wh!W!m_dZ![d[h]o!\WY_b_jo!
Zkh_d]!j^[!3!je!./!cedj^i!j^Wj!YedijhkYj_ed!eYYkhi!Z[f[dZ_d]!kfed!j^[!beYWj_ed!WdZ!
Yed\_]khWj_ed!e\!j^[!\WY_b_jo!h[bWj_l[!je!j^[!gkWb_jo)!beYWj_ed)!WdZ!fhen_c_jo!e\!j^[!^WX_jWj+!!
O^_i![\\[Yj!mekbZ!X[![nf[Yj[Z!je!X[!c_deh!]_l[d!j^[!Z[Whj^!e\!^WX_jWji!m_j^_d!j^[!Lhe`[Yj!
=h[W)!j^[!h[bWj_l[bo!icWbb!\eejfh_dj!e\!m_dZ!jkhX_d[i!WdZ!WiieY_Wj[Z!_d\hWijhkYjkh[)!WdZ!j^[!
WX_b_jo!je!i_j[!jkhX_d[i!je!Wle_Z!eh!c_d_c_p[![\\[Yji+!!!

O^[!jefe]hWf^o!WiieY_Wj[Z!m_j^!W!m_dZ!jkhX_d[!\WY_b_jo!beYWj_ed!cWo!_d\bk[dY[!j^[!h_ia!e\!
Wl_Wd!Yebb_i_edi+!!NjkZ_[i!ik]][ij!j^Wj!i_j_d]!jkhX_d[i!ed!j^[![Z][!e\!ij[[f!ibef[i!eh!m_j^_d!
Z[fh[ii_edi!_dYh[Wi[i!Yebb_i_ed!h_ia)![if[Y_Wbbo!\eh!hWfjeh!if[Y_[i!'Khbe\\!WdZ!BbWdd[ho!.66/)!
.6638!NcWbbmeeZ!WdZ!O^[bWdZ[h!/--18!O^[bWdZ[h!WdZ!Mk]][!/--.(+!!O^[!d[Wh[ij!ed[!e\!j^[i[!
\[Wjkh[i)!j^[!NWdZkiao!M_l[h)!b_[i!WXekj!2!c_b[i!m[ij!e\!j^[!Lhe`[Yj!=h[W+!!Ch[[d!?h[[a)!W!
icWbb!^[WZmWj[h!ijh[Wc)!hkdi!j^hek]^!W!fehj_ed!e\!j^[!Lhe`[Yj!=h[W+!!!

HWdZ*XWi[Z!m_dZ!\Whc!ijkZ_[i!h[ikbji!i^em!bem!hWj[i!e\!mWj[hX_hZ!WdZ!mWj[h\emb!cehjWb_jo!
'Al[hW[hj!/--0(+!!R[jbWdZ!^WX_jWj!ik_jWXb[!\eh!mWj[hX_hZi!_d!j^[!fhefei[Z!Lhe`[Yj!=h[W!_i!
h[ijh_Yj[Z!je!R[ij[h^eki[!@_jY^)!Ac[hied!?h[[a)!>[Wl[h!?h[[a!Pf]hekdZ!M[i[hle_h)!
W]h_YkbjkhWb!ZhW_dW][!Z_jY^[i)!\Whc!fedZi)!WdZ!h[Yh[Wj_edWb!fedZi!WiieY_Wj[Z!m_j^!^ec[i+!!



!
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O^[!bem!f[hY[djW][!e\!mWj[h!WYh[W][!'-+1$!ef[d!mWj[h!WdZ!m[jbWdZi!_d!jejWb!Lhe`[Yj!=h[W(!
i^ekbZ!b_c_j!mWj[h\emb!eh!m[jbWdZ*WiieY_Wj[Z!X_hZ!if[Y_[i!kiW][!e\!j^[!Lhe`[Yj!=h[W+!!!

EdYh[Wi[Z!f[hY^_d]!i_j[i!YWd!_dYh[Wi[!h_ia!je!c_]hWj_d]!WdZ!h[i_Z[dj!Xh[[Z_d]!X_hZi+!!L[hY^_d]!
i_j[i!m_bb!X[!c_d_c_p[Z!j^hek]^!ki[!e\!jkXkbWh!jem[hi!ed!m^_Y^!je!cekdj!j^[!jkhX_d[i)!j^[h[Xo!
[b_c_dWj_d]!f[hY^!WlW_bWX_b_jo!WdZ!bem[h_d]!j^[!h_ia!e\!X_hZi!Yebb_Z_d]!m_j^!hejWj_d]!XbWZ[i+!

Je!\[Z[hWbbo!b_ij[Z!X_hZ!if[Y_[i!m[h[!eXi[hl[Z!Xh[[Z_d]!_d!eh!d[Wh!j^[!fhefei[Z!Lhe`[Yj!=h[W!
WdZ!ded[!^Wl[!X[[d!ZeYkc[dj[Z!_d!j^[!h[YehZi!e\!j^[!PNBRN!WdZ!K@JM+!!K^_e!b_ij[Z!X_hZi!
eXi[hl[Z!4DA9>7 ''. 3?D>CB E5A5 C85 )5>B<?EHB B@1AA?E 1>4!XeXeb_da+!!EdY_Z[djWbbo!eXi[hl[Z!
b_ij[Z!X_hZi!m[h[!j^[!XWbZ![W]b[)!dehj^[hd!^Whh_[h)!kfbWdZ!iWdZf_f[h)!b[Wij!\boYWjY^[h)!h[Z*
Xh[Wij[Z!dkj^WjY^)!Xbk[!]heiX[Wa)!WdZ!m[ij[hd!c[WZembWha+!=le_ZWdY[!e\!]hWiibWdZi!cWo!
h[ZkY[!fej[dj_Wb!_dj[hWYj_edi!m_j^!\_l[!e\!j^5B5 B@5395B #)5>B<?EHB B@1AA?E$ 2?2?<9>;$ 
dehj^[hd!^Whh_[h)!kfbWdZ!iWdZf_f[h)!WdZ!m[ij[hd!c[WZembWha(+!!=le_ZWdY[!e\!meeZbWdZ!eh!
iYhkX!Wh[Wi!cWo!h[ZkY[!_dj[hWYj_edi!m_j^!j^[!h[cW_d_d]!\ekh!if[Y_[i!'XWbZ![W]b[)!b[Wij!
\boYWjY^[h)!h[Z*Xh[Wij[Z!dkj^WjY^)!WdZ!Xbk[!]heiX[Wa(+!

!

-&( 5BA5?GE<BAE!

Ab[lWj[Z!jefe]hWf^o)!h_l[h!Yehh_Zehi)!\eh[ij!Yel[h)!iYhkXbWdZi)!mWj[h)!m[jbWdZi)!WdZ!bWh][!
]hWiibWdZi!Wh[!j^[!jof[i!e\!\[Wjkh[i!WiieY_Wj[Z!m_j^!Z_l[hi[!Xh[[Z_d]!X_hZ!fefkbWj_edi+!!O^[i[!
Y^WhWYj[h_ij_Yi!Wh[!][d[hWbbo!bWYa_d]!_d!j^[!Lhe`[Yj!=h[W+!!O^[!>>N!ZWjW!i^em!\[m!i[di_j_l[!
X_hZ!if[Y_[i!Xh[[Z!_d!j^[!Lhe`[Yj!=h[W+!!O^[!h[ikbji!e\!j^[!>>N!_d!j^[!Lhe`[Yj!=h[W!Wh[!
Yedi_ij[dj!m_j^!^WX_jWji!j^Wj!bWYa!Z_l[hi_jo!eh!WjjhWYj_l[!h[iekhY[i!\eh!Xh[[Z_d]!X_hZi+!!O^_i!
>>N!ik]][iji!j^Wj!j^[!fej[dj_Wb!\eh!Xh[[Z_d]!X_hZ!Z_ifbWY[c[dj!eh!Yebb_i_ed!YWki[Z!Xo!j^[!
fhefei[Z!Lhe`[Yj!jkhX_d[i!i^ekbZ!X[!i_c_bWh!je!ej^[h!I_Zm[ij[hd!m_dZ!\Whci!m^[h[!j^[!
bWdZiYWf[!_i!Zec_dWj[Z!Xo!hem!Yhef!W]h_Ykbjkh[+!!!
! !



!

>DA!Adl_hedc[djWb)!EdY+! .5! !

.&( ?<F7D3FGD7!5<F76!

?ehd[bb!HWX!e\!Khd_j^ebe]o+!!/-..+!!O^[!X_hZi!e\!Jehj^!=c[h_YW!Kdb_d[+!!
^jjf7,,XdW+X_hZi+Yehd[bb+[Zk,XdW+!!=YY[ii[Z!/5!Fkbo!/-..+!!
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Ohio Division of Wildlife 
David Lane, Chief 

2045 Morse Rd., Bldg. G 
Columbus, OH 43229-6693 

Phone: (614) 265-6300 

June 8, 2011 

To all interested parties, 

Based upon the revised project boundary map received on 31 May 2011 and site visit 
conducted on 7 April 2011, the Ohio Department of Natural Resources Division of 
Wildlife (DOW) has prepared these revised survey recommendations for Nordex’s 
proposed project located in Seneca and Sandusky counties.  

Currently the project falls within regions that DOW has identified as needing moderate 
monitoring efforts.  The updated boundary has increased the forested area to 3095 acres. 
If the developer decides to amend the boundaries, the DOW will revise our survey 
recommendations. 

The table below was created based upon a review of the project maps provided and a site 
visit.  The table summarizes the types and level of effort recommended by the DOW. 
Results from these studies will help the Department of Natural Resources assess the 
potential impact these turbines may pose, and influence our recommendations to the Ohio 
Power Siting Board. Monitoring should follow those criteria listed within the “On-shore 
Bird and Bat Pre-Construction Monitoring Protocol for Commercial Wind Energy 
Facilities in Ohio.” 

For additional ODNR comments, including information on the potential presence of 
threatened and endangered species within or adjacent to your project area, please contact 
Brian Mitch at (614) 265-6378 or brian.mitch@dnr.state.oh.us 

                               Project 
Survey type 
Breeding bird Breeding bird surveys should be conducted at all sites. The 

number of survey points may be based on the amount of 
available habitat, or twice the maximum number of turbines 
proposed for the site. If turbines are placed in agricultural 
land it, this requirement may be waived by DOW after a 
review of the proposed turbine locations is provided. 

Raptor nest searches Nest searches should occur on, and within a 1-mile buffer of 
the proposed facility. 

Raptor nest monitoring There is 3 eagle nest located on or within the 2 miles of the 
proposed project. The pairs within the 2 mile radius should be 
monitored to assess their daily movement patterns.  Should 
any additional nests of a protected species of raptor be located 
during nest searches, monitoring should commence as 
outlined within the on-shore protocols. 



Bat acoustic monitoring To be conducted at all meteorological towers.      

Passerine migration (# of 
survey points) 13 

Diurnal bird/raptor 
migration (# of survey 
point) 

1 

Sandhill crane migration 
(same points as raptor 
migration) 

NS 

Owl playback survey 
points 

NS 

Barn owl surveys NS 

Bat mist-netting (# of 
survey points) 

25 

Nocturnal marsh bird 
survey points 

NS 

Waterfowl survey points NS 

Shorebird migration 
points 

NS 

Radar monitoring 
locations 1 (waived) 

NS = Not required based on the lack of suitable habitat. 

If you have any questions, please feel free to contact me.  

Jennifer Norris, Wind Energy Wildlife Biologist 
Olentangy Wildlife Research Station 
Ohio Division of Wildlife 
8589 Horseshoe Road 
Ashley, OH 43003 
Office phone: 740-747-2525 x 26 
Cell: 419-602-3141 
Fax: 740-747-2278 

cc: Mr. Stuart Siegfried, Ohio Power Siting Board 
 Ms. Megan Seymour, United States Fish and Wildlife Service 
 Mr. Brian Mitch, Ohio Department of Natural Resources 



Figure 1.  Survey effort map with revised boundary for Nordex’s proposed Republic 
project. 



Figure 2. Forest cover map with revised boundary for Nordex’s proposed Republic 
project. 
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