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�
SURMHFW=� D rtstu�vwuIx�x2u S x(y�sTz2{V| � � �
WLWOH=� HO55<<8�DQQXDO�UHSRUW�

IRU�WKH�SHULRG��
46�IHE�36� �45�IHE�37�

� �

� � HGLWHG=� EPD��
DXWKRU2V=� N�M�Slwwdug� DSSURYHG=� PVP�
GDWH=� Pdufk�5337� SODFH=� Shuwk�
�
4=583/333�Vkhhw�Qdph2v�)�Qr2v=� VDQGRYHU� ULYHU� +VI8603;,�

DYRQ�GRZQV�+VI86037,�
�?�}]~��%�q�[��}��;,%�<� C ?��]�i� }
,<�i�2� C ���]�(��� F +;�2��}(�=�2� �]}�� E R�� �i�(� }���� F
�
NH\ZRUGV=� QW/�Jhrujlqd� Edvlq/� vwuhdp� vhglphqw� vdpsolqj/� dhuldo� pdjqhwlf�

vxuyh|lqj/�gldprqg1�
�
DEVWUDFW=� �
�

Gldprqg� h{sorudwlrq� lq� HO55<<8� gxulqj� wkh� dqqxdo� uhsruwlqj� shulrg� lqfoxghg�
lqiloo�dhurpdjqhwlfv/�ghwdlohg�dlueruqh� iroorz�xs�ri�dqrpdolhv�dqg�guloolqj1��Wkh�
QWJV� Hurpdqjd� dhurpdjqhwlf� vxuyh|� zdv� lqiloohg� zlwklq� whqhphqw� erxqgdulhv�
iurp�733�p�wr�533�p�olqh�vsdflqj�lq�d�qruwk�vrxwk�gluhfwlrq>�wkhvh�gdwd�fryhuhg�
9:(�ri�wkh�whqhphqw1��Wkh�uhpdlqlqj�sruwlrq�ri�wkh�whqhphqw�lv�fryhuhg�e|�wkh�
qruwk�hdvw�vhfwlrq�ri�wkh�QWJV�Jhrujlqd�vxuyh|1��Doo�gdwd�zhuh� lqwhusuhwhg�dqg�
wzr�sulrulw|�dqrpdolhv�zhuh�fkrvhq�iurp�wkh�lqiloo�vxuyh|1��
�
Dq�H{sorudwlrq�Ghhg�zlwk�wkh�Fhqwudo�Odqg�Frxqflo�zdv�vljqhg�rq�wkh�54 �#� �ri�Pd|�
5336� doorzlqj�jurxqg� dffhvv� iurp� wkhq� rq� vxemhfw� wr� fohdudqfh� vxuyh|v1� � Ixoo�
shuplvvlrq� wr� dffhvv� wkh� jurxqg�zdv� qrw� jlyhq� xqwlo� odwh� Mxqh>� wkh� jurxqg�zdv�
wkhuhiruh�rqo|�dydlodeoh�iru�wkh�vhfrqg�kdoi�ri�wkh�ilhog�vhdvrq/�dv�rssrvhg�wr�wkh�
ixoo�judqwhg�45�prqwk�shulrg1�
�
Wkh� wzr�sulrulw|�dqrpdolhv�fkrvhq� iurp�wkh� lqiloo� vxuyh|�zhuh� iroorzhg�xs�zlwk�
ordp� vdpsohv/� dqg� erwk� dqrpdolhv� zhuh� guloo� whvwhg� lq� Mxo|� 53361� � Rqh� ordp�
vdpsoh�433�p�wr�wkh�zhvw�ri�dqrpdo|�DOI339�frqwdlqhg�d�vlqjoh�fkurplwh�judlq/�
krzhyhu� wklv� judlq� lv� qrw� wkrxjkw� wr� eh� ri� nlpehuolwlf� ruljlq1� � Qr� nlpehuolwlf�
pdwhuldo�zdv�uhfryhuhg�iurp�wkh�guloo�krohv/�dqg�wkh�dqrpdolhv�zhuh�h{sodlqhg�e|�
pdjqhwlf�pdwhuldo�zlwklq�dooxyldo�vhglphqwv1���
�

�
�
FRS\�WR=�

�
GELUG/�HGPV�

�=����� �q�#���������q���T�(���t ���¡#¢2£�¤
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6800$5<�
�
�
H{sorudwlrq�Olfhqfh=� � � 55<<8� � �
�
Dssolfdwlrq�Gdwh=� � � 64�Mdqxdu|�5334�
�
Gdwh�Judqwhg=� � � � 46�Iheuxdu|�5336� � � � � �
�
Wrwdo�Duhd=�� � � � 7<<�Eorfnv�+4/899�np ¥ ,�
�
Frpplwphqw=� � � � '93/333�
�
Pdqdjlqj�dqg�Uhjlvwhuhg�Fr1=� Gh�Ehhuv�Dxvwudold�H{sorudwlrq�Olplwhg�
� � � � �
Frpprglwlhv�Vrxjkw=�� � Gldprqgv�
� � �
H{sorudwlrq=� � �

�
Wkh� QWJV� Hurpdqjd� dhurpdjqhwlf� vxuyh|� zdv� lqiloohg� zlwklq� whqhphqw�
erxqgdulhv�iurp�733�p�wr�533�p�olqh�vsdflqj�lq�d�qruwk�vrxwk�gluhfwlrq>�wkhvh�
gdwd� fryhuhg�9:(�ri� wkh� whqhphqw1� �Wkh� uhpdlqlqj�sruwlrq�ri� wkh� whqhphqw� lv�
fryhuhg�e|� wkh�qruwk�hdvw� vhfwlrq�ri� wkh�QWJV�Jhrujlqd�vxuyh|1� �Doo�gdwd�zhuh�
lqwhusuhwhg�dqg�wzr�sulrulw|�dqrpdolhv�zhuh�fkrvhq�iurp�wkh�lqiloo�vxuyh|1�Wkhvh�
wzr�sulrulw|�dqrpdolhv�zhuh�iroorzhg�xs�zlwk�ordp�vdpsohv/�dqg�erwk�dqrpdolhv�
zhuh�guloo�whvwhg�lq�Mxo|�53361��Rqh�ordp�vdpsoh�433�p�wr�wkh�zhvw�ri�dqrpdo|�
DOI339�frqwdlqhg�d�vlqjoh�fkurplwh�judlq/�krzhyhu�wklv�judlq�lv�qrw�wkrxjkw�wr�
eh� ri� nlpehuolwlf� ruljlq1� �Qr� nlpehuolwlf�pdwhuldo� zdv� uhfryhuhg� iurp� wkh� guloo�
krohv/� dqg� wkh� dqrpdolhv� zhuh� h{sodlqhg� e|� pdjqhwlf� pdwhuldo� zlwklq� dooxyldo�
vhglphqwv1�
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�
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�
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{<u�|<© yf¦ �
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�

�
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�
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H{sorudwlrq�olfhqfh�55<<8�olhv�zlwklq�wkh�Domdzduud�surmhfw�lq�wkh�Qruwkhuq�
Whuulwru|1��Wkh�olfhqfh�lv�orfdwhg�rq�wkh�Vdqgryhu�Ulyhu�4=583N�pds�vkhhw/�
zlwklq� wkh� Jhrujlqd� Edvlq1� � Dffhvv� wr� HO55<<8� lv� yld� wkh� Vdqgryhu�
Kljkzd|1�
�
H{sorudwlrq� ryhu� HO55<<8� kdv� lqfoxghg� jhrsk|vlfdo� lqwhusuhwdwlrq� dqg�
dftxlvlwlrq/� dqg� guloo� whvwlqj� ri� pdjqhwlf� dqrpdolhv1� � Lq� Pd|� 5335� wkh�
QWJV� Hurpdqjd� dhurpdjqhwlf� vxuyh|� zdv� lqiloohg� zlwklq� whqhphqw�
erxqgdulhv�iurp�733�p�wr�533�p�olqh�vsdflqj�lq�d�qruwk�vrxwk�gluhfwlrq1��
D� wrwdo� ri� 59/4:6� olqh� npv� zhuh� iorzq� zlwklq� wkh� Domdzduud� surmhfw/�
lqfoxglqj�5/;<9� olqh�npv� iorzq�zlwklq�HO55<<8�+fryhulqj�4373�np

¹
�ru�

9:(�ri�wkh�4899�np
¹
�whqhphqw,1��Zkhq�lqwhusuhwhg/�wkhvh�gdwd�|lhoghg�5�

sulrulw|� dqrpdolhv/�dqg�46�qrq0sulrulw|�pdjqhwlf� dqrpdolhv� uhfrpphqghg�
iru� qr� ixuwkhu� zrun1� Gdwd� iurp� wkh� QWJV�Jhrujlqd� Vxuyh|/� uhohdvhg� lq�
5336/�zhuh�dovr�lqwhusuhwhg1��Sduw�ri�wklv�vxuyh|�fryhuv�wkh�uhpdlqlqj�66(�
ri�HO55<<81��Qr�pdjqhwlf�dqrpdolhv�zhuh�fkrvhq�iurp�wkhvh�gdwd1�
�
Wkh� wzr� sulrulw|� pdjqhwlf� dqrpdolhv� fkrvhq� iurp� wkh� lqiloo� gdwd� zhuh�
iroorzhg�xs�zlwk�ordp�vdpsohv/�dqg�erwk�dqrpdolhv�zhuh�guloo�whvwhg�lq�Mxo|�
53361��Qr�nlpehuolwlf�pdwhuldo�zdv�uhfryhuhg�iurp�wkh�guloo�krohv/�dqg�wkh�
dqrpdolhv�zhuh�h{sodlqhg�e|�pdjqhwlf�pdwhuldo�zlwklq�dooxyldo�vhglphqwv1�

�
�� 7 b�eKgf`<b �

�
Wdeoh�4�ehorz�frqwdlqv�whqxuh�ghwdlov�iru�doo�whqhphqwv�zlwklq�wkh�Domdzduud�
Surmhfw1���
���������������������������������������������������������
7DEOH����7HQXUH�'HWDLOV�
�

7HQHPHQW�
$SSOLFDWLRQ�
'DWH�

'DWH�
*UDQWHG�

([SLU\�
'DWH�

$UHD�
�NP��� %ORFNV� &RPPLW×W�

HO55838� 4;237233� 3623:236� 523:23<� 4483� 693� '83/333�
HO55839� 4;237233� 56238235� 5523823;� 4895� 7;;� '66/:9;�
HO5583:� 4;237233� 56238235� 5523823;� ::� 57� '53/333�
(/������ ��������� ��������� ��������� ����� ���� ��������
HO56748� 43243234� 4<245235� 4;24523;� 46;4� 765� '93/333�
HO56749� 43243234� 4<245235� 4;24523;� 4484� 693� '78/333�
HO5583<� 4;237233� 35237235� 423723;� 4757� 788� '88/333�

� �
Dq�H{sorudwlrq�Ghhg�zlwk�wkh�Fhqwudo�Odqg�Frxqflo�zdv�vljqhg�rq�wkh�54 �t� �
ri� Pd|� 5336� doorzlqj� jurxqg� dffhvv� iurp� wkhq� rq� vxemhfw� wr� fohdudqfh�
vxuyh|v1� � Ixoo� shuplvvlrq� wr� dffhvv� wkh� jurxqg� zdv� qrw� jlyhq� xqwlo� odwh�
Mxqh>� wkh� jurxqg� zdv� wkhuhiruh� rqo|� dydlodeoh� iru� wkh� vhfrqg� kdoi� ri� wkh�
ilhog�vhdvrq�+dssur{lpdwho|�kdoi�ri�wkh�45�prqwk�whqxuh�hulrg,1�
�
�
�
�
�
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�� ' b�º!c
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��� ,QIUDVWUXFWXUH�
��
Wkh� Domdzduud� Surmhfw� fryhuv� dq� duhd� ri� ;/643� np

¹
� dqg� lv� vlwxdwhg�

dssur{lpdwho|� 753� np� qruwk0hdvw� ri� Dolfh� Vsulqjv� dqg� 583� np� zhvw0
vrxwkzhvw�ri�Pw�Lvd�lq�wkh�Qruwkhuq�Whuulwru|1�Yhklfoh�dffhvv�lv�uhvwulfwhg�
wr� wkh�pdlq�Vdqgryhu�Kljkzd|�dqg� orfdo�vwdwlrq�wudfnv1� �Vwdwlrqv�fryhuhg�
e|�wkh�surmhfw�duhd�lqfoxgh�Odnh�Qdvk/�Dujdgdujdgd/�Rrudwlssud/�Dqqlwrzd�
dqg�Ghuu|�Grzqv1���
�
��� 3K\VLRJUDSK\�

�
Wkh�duhd�frqvlvwv�ri�kloo�frxqwu|�dqg�uhg�vhplghvhuw�lq�wkh�zhvw�dqg�vrxwk/�
dqg� juh|� vrlo� sodlqv� lq� wkh� qruwk� dqg� hdvw1� � Dq� hdvw0zhvw� vwulnlqj� glylgh�
vhsdudwhv� wkh� duhd� lqwr� wzr� gudlqdjh� edvlqv1� Wkh� qruwkhuq� ulyhu� v|vwhp�
gudlqv�prvw�ri�wkh�duhd/�dqg�frqvlvwv�ri�wkh�Vdqgryhu�dqg�Zrrguriih�Ulyhuv�
dqg� wkhlu� wulexwdulhv/� zklfk� ohdg� qruwk0hdvw� dqg� hdvw� lqwr� wkh� Jhrujlqd�
Ulyhu1� � Wkh� vrxwkhuq� ulyhu� v|vwhp� frqvlvwv� ri� wkh� Lperugmxgx� dqg�
Eorrgzrrg�Fuhhnv1�Wkh�fuhhnv�dqg�vpdoohu�vwuhdpv�duh�sdudooho>�vrph�iorz�
vrxwk0hdvwzdugv�dqg�rwkhuv�iorrg�rxw�wr�ohyho�vdqg|�frxqwu|1�Jhqhudoo|�wkh�
gudlqdjh�v|vwhp� lv�srruo|�ghyhorshg� dqg�qrw�frqgxflyh� wr� hiihfwlyh�khdy|�
plqhudo�vwuhdp�
�
��� *HRORJ\��
�
Wkh�Domdzduud� Eorfn� irupv� sduw� ri� wkh� Qruwk�Dxvwudoldq� Fudwrq/� zlwk� dq�
dvvxphg�edvhphqw�djh/�edvhg�rq� whfwrqlf�prghov� dqg�}lufrq� lqkhulwdqfh/�
wr�eh�6.Jd�+Dufkdhdq,1��Wkh�eorfn�lv�fryhuhg�e|�Fdpeuldq�dqg�Rugrylfldq�
vhglphqwv�ri�wkh�vrxwkhdvwhuq�vhfwlrq�ri�wkh�Jhrujlqd�Edvlq1��Wkh�edvhphqw�
lv�frqvlghuhg�wr�frqvlvw�ri�d�frpsrvlwh�whuudlq�ri�dpdojdpdwhg�frqwlqhqwdo�
eorfnv�srvvleo|�dffuhwhg�dw�ohdvw�4;33P|d>�wkh�Domdzduud�fudwrq�lv�eholhyhg�
wr� eh� dq� roghu� qxfohxv� ri� Sdodhrsurwhur}rlf� ru� Dufkdhdq� djh1� � Vnlss|�
whohvhlvplf� gdwd� vxjjhvwv� dq� dqrpdorxvo|� wklfn� olwkrvskhuh� � vrph� 533�
np1��Wkh�edvhphqw�lv�dovr�fkdudfwhulvhg�e|�uhodwlyho|�orz�khdw�iorz�dqg�orz�
fuxvwdo� whpshudwxuhv� frqvlvwhqw� zlwk� wkh� suhvhqfh� ri� wklfn� fudwrqlf� vw|oh�
olwkrvskhuh1�
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��� *HRSK\VLFV�
�

Lq� Mxqh�5335�GEDH�frqwudfwhg�XWV�Jhrsk|vlfv� wr� lqiloo� wkh�QWJV�5334�
Hurpdqjd�vxuyh|/�lq�duhdv�zklfk�zhuh�pdjqhwlfdoo|�txlhw�dqg�zlwklq�GEDH�
whqhphqwv/�iurp�733�p�wr�533�p�olqh�vsdflqj�lq�d�qruwk0vrxwk�gluhfwlrq1����
D� wrwdo� ri� 59/4:6� olqh� npv�zhuh� iorzq�zlwklq� wkh�Domdzduud� surmhfw� dqg�
5/;<9� olqh� npv� zhuh� iorzq� zlwklq� HO55<<8� +fryhulqj� 9:(� ri� wkh�
whqhphqw,1� � Zkhq� lqwhusuhwhg/� wkh� gdwd� |lhoghg� 46� qrq0sulrulw|�
dqrpdolhv/�uhfrpphqghg�iru�qr�ixuwkhu�zrun/�dqg�5�lqwuxvlyh0w|sh�sulrulw|�
pdjqhwlf�dqrpdolhv1��XWV�Jhrsk|vlfv�zhuh�djdlq�frqwudfwhg�wr�iroorz�xs�
wkhvh� sulrulw|� dqrpdolhv�zlwk� d�4� np� {�4� np�eorfnv� ri� ghwdlohg� dlueruqh�
pdjqhwlfv�+83�p�olqh�vsdflqj/�58�p�whuudlq�fohdudqfh,�lq�Rfwrehu�53351��
Wkh� ghwdlohg� gdwd� zhuh� iruzdug� prghoohg� xvlqj� Hqfrp v� Prgho� Ylvlrq�
vriwzduh� iru� d� ilqdo� sulrulw|/� dqg� iru� d� ghswk� hvwlpdwh� dqg� guloo� froodu�
srvlwlrq1� Wdeoh� 5� ehorz� frqwdlqv� frruglqdwhv� ri� doo� pdjqhwlf� dqrpdolhv�
fkrvhq�iurp�wkh�gdwd1���
�
Wkh�FG�dw� wkh�edfn�ri� wklv� uhsruw�frqwdlqv� orfdwhg� dqg�julgghg�pdjqhwlf�
gdwd� dftxluhg� e|� GEDH� ryhu� whqhphqw� 55<<81� � Wkh� pdjqhwlf� gdwd� lv�
surylghg�dv�dq� dorqh �gdwd�vhw�+733�p�olqh�vsdfhg�qhzo|�dftxluhg,�ru�dv�d�
phujhg � gdwdvhw� +phujhg� zlwk� wkh� Hurpdqjd� vxuyh|� wr� surgxfh� d� olqh�
vsdflqj�ri�533�p,1��Wkh�GWP�gdwd�lv�rqo|�surylghg�dv�d�733�p�gdwdvhw� �
wkhvh� gdwd�zhuh� qhyhu�phujhg�zlwk� wkh� Hurpdqjd� vxuyh|� gdwd1� � � Orfdwhg�
dqg� julgghg� gdwd� duh� dovr� surylghg� iru� wkh� wzr� GDI� +ghwdlohg� dlueruqh�
iroorz�xs,�pdjqhwlf�eorfnv1�
�
�
7DEOH����0DJQHWLF�$QRPDO\�/RFDWLRQV�
�

$QRPDO\� /RQJLWXGH� /DWLWXGH� 'DWXP�
*HRSK\VLFDO�

3ULRULW\�
$/)���� ����������� ����������� *'$��� 3��
$/)���� ����������� ����������� *'$��� 3��
DOI334� 46:1;96;<7� 054143;<47� JGD<7� QS�
DOI335� 46:1:;73:4� 05414893;4� JGD<7� QS�
DOI336� 46:1:8783;� 0541554376� JGD<7� QS�
DOI337� 46:1<4856;� 0541596433� JGD<7� QS�
DOI338� 46:1;:877:� 054163549:� JGD<7� QS�
DOI33:� 46:1;3<<;8� 0541638;46� JGD<7� QS�
DOI33<� 46:1:<:637� 054166945;� JGD<7� QS�
DOI343� 46:1;:9338� 0541665635� JGD<7� QS�
DOI344� 46:1<:<37:� 05417:4;34� JGD<7� QS�
DOI345� 46:1<:;66<� 05413;7;73� JGD<7� QS�
DOI346� 46:1;5;:8;� 054133<956� JGD<7� QS�
DOI347� 46:1;98;<4� 05416765;6� JGD<7� QS�
DOI348� 46:1<;9;6<� 0541746459� JGD<7� QS�
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Wkh�qruwk� hdvw�sruwlrq�ri� wkh�QWJV�Jhrujlqd�Vxuyh|� +uhohdvhg� lq�5336,�
fryhuv� wkh� uhpdlqlqj� 66(� ri� whqhphqw� 55<<81� � Wkhvh� gdwd� zhuh�
lqwhusuhwhg/�krzhyhu�qr�pdjqhwlf�dqrpdolhv�zhuh�fkrvhq1�
�
��� 6DPSOLQJ�

�
Sulrulw|�pdjqhwlf�dqrpdolhv�lghqwlilhg�e|�wkh�jhrsk|vlfdo�lqiloo�vxuyh|�zhuh�
jurxqg�wuxwkhg�dqg�vdpsohg1��Ilhog�rshudwlrqv�zhuh�prelolvhg�iurp�Shuwk1��
Qr�ylvleoh�pdjqhwlf�vrxufh�urfnv�zhuh�lghqwlilhg�dw�vxuidfh1��Ilyh�ghiodwlrq�
ordp� vdpsohv�zhuh� wdnhq�ryhu� hdfk� dqrpdo|=� rqh� vdpsoh� dw� wkh� dqrpdo|�
frruglqdwhv/�dqg�rqh�vdpsoh�433�p�qruwk/�vrxwk/�hdvw�dqg�zhvw�ri�wkhvh�
frruglqdwhv1� � Hdfk� vdpsoh� frqvlvwhg� ri� 83� O� ri� vxuilfldo� pdwhuldo� kdqg�
vlhyhg� wr� 5� pp1� � Wkh� vdpsohv� zhuh� iuhljkwhg� edfn� wr� GEDH v� Shuwk�
sulpdu|� wuhdwphqw� idflolw|� iru� vl}lqj� dqg� frqfhqwudwlqj1� Dflglvhg�
frqfhqwudwhv� zhuh� iruzdughg� wr� wkh� Gh� Ehhuv� � Phoerxuqh� Oderudwru|� iru�
vhfrqgdu|� frqfhqwudwlrq� dqg� suhsdudwlrq� sulru� wr� ehlqj� h{dplqhg1� � � Wkh�
vdpsoh�qxpehuv�dqg�orfdwlrqv�duh�frqwdlqhg�lq�Wdeoh�5�ehorz1�
�
7DEOH����6DPSOH�'HWDLOV�
�

6DPSOH� /RQJLWXGH� /DWLWXGH� 'DWXP�
6DPSOH�
7\SH� $QRPDO\� 5HVXOW�

EY:334� 46:1:<458� 054166763� JGD<7� ORDP� DOI33;� Qhjdwlyh�
EY:335� 46:1:<457� 054166695� JGD<7� ORDP� DOI33;� Qhjdwlyh�
EY:336� 46:1:<4<:� 05416675<� JGD<7� ORDP� DOI33;� Qhjdwlyh�
EY:337� 46:1:<459� 0541667<:� JGD<7� ORDP� DOI33;� Qhjdwlyh�
EY:338� 46:1:<385� 054166764� JGD<7� ORDP� DOI33;� Qhjdwlyh�
EY:33:� 46:1;54:6� 054163836� JGD<7� ORDP� DOI339� Qhjdwlyh�
EY:33;� 46:1;54:7� 054163769� JGD<7� ORDP� DOI339� Qhjdwlyh�
EY:33<� 46:1;557:� 054163835� JGD<7� ORDP� DOI339� Qhjdwlyh�
EY:343� 46:1;54:9� 0541638:4� JGD<7� ORDP� DOI339� Qhjdwlyh�
EY:344� 46:1;5436� 054163838� JGD<7� ORDP� DOI339� 4�Fkurplwh��

�
��� 'ULOOLQJ�

�
Lq� Mxo|� 5336�Zdoolv� Guloolqj� zhuh� frqwudfwhg� wr� prelolvh� iurp� Shuwk� dqg�
guloo� pdjqhwlf� dqrpdolhv� DOI339� dqg� DOI33;1� � Wzr� vlqjoh� krohv� zhuh�
guloohg�wr�ghswkv�ri�<6�p�dqg�87�p�uhvshfwlyho|>�erwk�krohv�zhuh�yhuwlfdo1��
Guloo�froodu�frruglqdwhv�duh�jlyhq�lq�Wdeoh�71�
�
7DEOH���� �'ULOO�+ROH�/RFDWLRQ�
�
'ULOO�KROH� (DVWLQJ� 1RUWKLQJ� 'DWXP�DQG�

3URMHFWLRQ�
'HSWK�

DOI339b34� :<5:87� :9747:<� JGD<7�PJD86� <6�p�
DOE33;b34� :;<857� :96;5;8� JGD<7�PJD86� 73�p�

�
Guloo� vdpsohv�zhuh� wdnhq� dw� 5�p� lqwhuydov� grzq�guloo� krohv� � 68� vdpsohv�
zhuh� wdnhq� grzq� GK362DOI339b34� dqg� 5:� vdpsohv� zhuh� wdnhq� grzq�
GK362DOI33;b341� �Wkhvh� vdpsohv� duh� fxuuhqwo|� ehlqj� surfhvvhg� dw� wkh�
Shuwk�Wuhdwphqw�Sodqw1��Dsshqgl{�D�olvwv�doo�vdpsoh�qxpehuv1�
�
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Wzr� glsrodu� pdjqhwlf� dqrpdolhv/� wkrxjkw� lqglfdwlyh� ri� lqwuxvlyh� erglhv/�
zhuh� lghqwlilhg�gxulqj� lqwhusuhwdwlrq�ri� lqiloo� io|lqj�frqgxfwhg�e|�GEDH� lq�
Mxqh�53351��Ghwdlohg�+83�p�olqh�vsdfhg,�gdwd�zhuh�prghoohg�wr�surgxfh�d�
ilqdo� sulrulw|� iru� whvwlqj/� guloo� froodu� frruglqdwhv/� ghswk� dqg� pdjqhwlf�
vxvfhswlelolw|� hvwlpdwhv1� � Wkh� ilqdo� prghov� iru� dqrpdolhv� DOI339� dqg�
DOI33;�duh�vxppdulvhg�lq�Wdeoh�8�ehorz/�dqg�dovr�lq�Iljxuhv�4�dqg�51�

�
�
7DEOH����� 0RGHO�5HVXOWV�
�
$QRPDO\� 6LGH���

�P��
6LGH���
�P��

'HSWK�
�P��

0DJ�6XV�
�6,��

6L]H�
�KD��

'HSWK�([WHQW�

DOI339� 79;� 433� :7� 43�{�43 ¿ À � 71:� 483�
DOI33;� 567� 4;3� 84� ;�{�43 ¿ À � 715� 479�

��
Ilyh� ordp� vdpsohv� zhuh� wdnhq� ryhu� hdfk� dqrpdo|=� rqh� dw� wkh� dqrpdo|�
fhqwuh/� dqg� irxu� vdpsohv� 433� p� qruwk/� hdvw/� zhvw� dqg� vrxwk� iurp� wkh�
dqrpdo|� frruglqdwhv1� � Wkh� vdpsoh� 433� p� zhvw� ri� DOI339� +EY:344,�
frqwdlqhg�d� vlqjoh�fkurplwh�judlq/�wkrxjkw�qrw�ri�nlpehuolwlf�ruljlq1� �Wkh�
rwkhu�qlqh�vdpsohv�zhuh�qhjdwlyh1���
�
Guloo�whvwlqj�ri�dqrpdolhv�DOI339�dqg�DOI33;�wr�ghswkv�ri�<6�p�dqg�87�
p� lq� Mxo|�5336�xqiruwxqdwho|� uhfryhuhg�qr�nlpehuolwlf�pdwhuldo1� �Dqrpdo|�
DOI339�zdv�h{sodlqhg�e|�pdjqhwlf�vhglphqwv�ehwzhhq�ghswkv�ri�55�p�dqg�
65�p/�zlwk�vxvfhswlelolwlhv�ri�xs�wr�4:�{�43 ÁMÂ �VL1���Dqrpdo|�DOI33;�zdv�
h{sodlqhg� e|� pdjqhwlf� vhglphqwv� ehwzhhq� ghswkv� ri� 45� dqg� 57�p/� zlwk�
vxvfhswlelolwlhv� ri� xs� wr�47� {�4306�VL1� � Lq� erwk� fdvhv/� wkh� idfw� wkdw� wkh�
ghswk�ri�lqwhuvhfwlrq�zdv�ohvv�wkdq�wkh�prghoohg�ghswk�fdq�eh�h{sodlqhg�e|�
wkh�kljkhu�wkdq�h{shfwhg�pdjqhwlf�vxvfhswlelolwlhv1��Guloo�orjv�duh�frqwdlqhg�
dv�Iljxuhv�6�dqg�71���

�
�� &21&/86,21�

�
Wkh� QWJV� Hurpdqjd� dhurpdjqhwlf� vxuyh|� zdv� lqiloohg� zlwklq� whqhphqw�
erxqgdulhv�iurp�733�p�wr�533�p�olqh�vsdflqj�lq�d�qruwk�vrxwk�gluhfwlrq>�
wkhvh� gdwd� fryhuhg� 9:(� ri� wkh� whqhphqw1� �Wkh� uhpdlqlqj� sruwlrq� ri� wkh�
whqhphqw� lv� fryhuhg� e|� wkh� qruwk� hdvw� vhfwlrq� ri� wkh� QWJV� Jhrujlqd�
vxuyh|1� �Doo� gdwd� zhuh� lqwhusuhwhg� dqg� 5� sulrulw|� dqrpdolhv� zhuh� fkrvhq�
iurp� wkh� Hurpdqjd� vxuyh|� zkhq� phujhg� zlwk� GEDH� lqiloo� gdwd1�Wkh� wzr�
sulrulw|�pdjqhwlf�dqrpdolhv�zhuh�iroorzhg�xs�zlwk�ordp�vdpsohv/�dqg�erwk�
dqrpdolhv�zhuh�guloo�whvwhg�lq�Mxo|�53361��Rqh�ordp�vdpsoh�433�p�wr�wkh�
zhvw� ri� dqrpdo|�DOI339� frqwdlqhg� d� vlqjoh� fkurplwh� judlq/� krzhyhu� wklv�
judlq� lv� qrw� wkrxjkw� wr� eh� ri� nlpehuolwlf� ruljlq1� �Qr�nlpehuolwlf�pdwhuldo�
zdv� uhfryhuhg� iurp� wkh� guloo� krohv/� dqg� wkh� dqrpdolhv�zhuh� h{sodlqhg� e|�
pdjqhwlf�pdwhuldo�zlwklq�dooxyldo�vhglphqwv1�
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D� iruzdug� zrun� surjudpph� zloo� lqyroyh� yhklfoh� dvvlvwhg� uhfrqqdlvvdqfh�
khdy|�plqhudo�vwuhdp�dqg�ghiodwlrq�ordp�vdpsolqj1��Vwuhdp�vdpsohv�zloo�eh�
froohfwhg� iurp� khdy|� plqhudo� wudsvlwhv� dw� 6� np� lqwhuydov� dorqj� dydlodeoh�
gudlqdjhv/� dqg� zloo� frqvlvw� ri� 433� ow� ri� judyhov� kdqg� vlhyhg� wr� 05� pp1��
Ghiodwlrq� ordp� vdpsohv� zloo� eh� wdnhq� lq� srruo|� gudlqhg� lqwhuioxyh� duhdv1�
Ordp�vdpsohv�zloo� frqvlvw�ri�53� wr�83� ow� ghiodwlrq�vfudshv� vfuhhqhg� wr� 0
513pp1�Vdpsohv�zloo�eh�iuhljkwhg�edfn�wr�GEDH v�Shuwk�sulpdu|�wuhdwphqw�
idflolw|� iru� vl}lqj� dqg� frqfhqwudwlqj1� � Dflglvhg� frqfhqwudwhv� zloo� eh�
iruzdughg� wr� wkh� Gh� Ehhuv� � Phoerxuqh� Oderudwru|� iru� vhfrqgdu|�
frqfhqwudwlrq�dqg�h{dplqdwlrq1���
�
Vhh�Wdeoh�8�iru�sursrvhg�h{shqglwxuhv�iru�wkh�vhfrqg�|hdu�ri�whqxuh1���
�

�� (;3(1',785(�
�

Wrwdo�frvwv�iru�wkh�shulrg�hqglqj�45�Iheuxdu|�5337/�ehlqj�wkh�iluvw�|hdu�ri�
whqxuh/�zhuh�'444/683>�fryhqdqwv�zhuh�wkhuhiruh�phw1���Vhh�Wdeoh�8�iru�
dq�h{shqglwxuh�euhdngrzq1�
�
7DEOH����([SHQGLWXUH�'HWDLOV�
�
,7(0� �������$&78$/�

(;3(1',785(�
�������352326('�
(;3(1',785(�

Deruljlqdo�oldlvrq� '6/:87� '6/333�

Ilhog�h{shqvhv� '8/<;9� '8/333�

Phoerxuqh�oderudwru|� '8/937� '57/333�

Whqhphqw�pdqdjhphqw� '546� '4/333�

Shuwk�wuhdwphqw� ';69� '5/333�

Wudqvsruw�dqg�
�wudyho�

'44/::4� '43/333�

Vdodulhv�)�zdjhv� '53/86;� '48/333��

Jhrsk|vlfdo�frqwudfwruv� '56/833� �

Guloolqj�frqwudfwruv� '5</47;� �

Vshfldolvw�Vhuylfhv� � '4/333�

727$/� ��������� ��������

�
�
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�
Qlfkrov/� U1D1K1/� 4<99/�([SODQDWRU\�1RWHV� 6DQGRYHU� 5LYHU��1�7���
6KHHW�6)������,QWHUQDWLRQDO�,QGH[��
�
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Sample ID Depth From Depth To 
BG9101 0 2 
BG9102 2 4 
BG9103 4 6 
BG9104 6 8 
BG9105 8 10 
BG9106 10 12 
BG9107 12 14 
BG9108 14 16 
BG9109 16 18 
BG9110 18 20 
BG9111 20 22 
BG9112 22 24 
BG9113 24 26 
BG9114 26 28 
BG9115 28 30 
BG9116 30 32 
BG9117 32 34 
BG9118 34 36 
BG9119 36 38 
BG9120 38 40 
BG9121 40 42 
BG9122 42 44 
BG9123 44 46 
BG9124 46 48 
BG9125 48 50 
BG9126 50 52 
BG9127 52 54 
BG9128 54 56 
BG9129 56 58 
BG9130 58 60 
BG9131 60 62 
BG9132 62 64 
BG9133 64 66 
BG9134 66 66.4 
BG9135 83 85 
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Sample ID Depth From Depth To 
BG9137 0 2 
BG9138 2 4 
BG9139 4 6 
BG9140 6 8 
BG9141 8 10 
BG9142 10 12 
BG9143 12 14 
BG9144 14 16 
BG9145 16 18 
BG9146 18 20 
BG9147 20 22 
BG9148 22 24 
BG9149 24 26 
BG9150 26 28 
BG9151 28 30 
BG9152 30 32 
BG9153 32 34 
BG9154 34 36 
BG9155 36 38 
BG9156 38 40 
BG9157 40 42 
BG9158 42 44 
BG9159 44 46 
BG9160 46 48 
BG9161 48 50 
BG9162 50 52 
BG9163 52 54 
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