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1RQ�&HUWLILHG�:RRG�7HVWLQJ�DQG�6HOHFWLRQ

%\�'UHZ�)LGRH

)O\�%DE\�&)�8)/

3UHIDFH

7KLV�LV�KRZ�,�VHOHFW�QRQ�FHUWLILHG�ZRRG�IRU�P\�DLUIUDPH��7KLV�GRHVQ
W�PHDQ�WKDW�WKLV

LV�D�UHFRPPHQGDWLRQ�IRU�DQ\�HOVH���,�KDYH�LQFOXGHG�YDULRXV�UHIHUHQFHV�DQG�OLQNV�VR
\RX�PD\�PDNH�\RXU�JR�QR�JR�GHFLVLRQ�IRU�\RXU�ZRRG�VHOHFWLRQ�DQG�WHVWLQJ���,I�\RX
DUH�XQVXUH�DVN�DQ�H[SHULHQFHG�SHUVRQ�IRU�KHOS���0\�H[SHULHQFH�ZLWK�ZRRG�LV
OLPLWHG�WR�RQO\�RQH�ZRRGHQ�DLUIUDPH�UHVWRUDWLRQ�SURMHFW���,�OHDUQHG�P\�WHVW�PHWKRG
IURP�D�YHU\�H[SHULHQFHG�KRPHEXLOGHU�GHVLJQHU���,�DOVR�OHDUQHG�D�EXQFK�IURP�ORWV�RI
UHDGLQJ�DQG�IURP�SLFNLQJ�WKH�EUDLQV�RI�IHOORZ�KRPHEXLOGHUV���'HSHQGLQJ�ZKHUH
\RX�OLYH�\RX�PD\�EH�UHTXLUHG�WR�LQYROYH�\RXU�ZRRG�WHVWLQJ�DQG�LQVSHFWLRQ

SURFHGXUH�ZLWK�\RXU�GHVLJQDWHG�LQVSHFWLRQ�DXWKRULW\�

,QVSHFWLRQ

)LUVW��,�LQVSHFW�IRU�YLVXDO�GHIHFWV���($$�6SRUW�$YLDWLRQ�DQG�([SHULPHQWHU�DUWLFOHV

DQG�&$0����$&�������JLYH�H[FHOOHQW�JXLGDQFH�IRU�FXOOLQJ�XQDFFHSWDEOH�ZRRG�
1H[W��,�HQVXUH�WKDW�JUDLQ�RULHQWDWLRQ�DQG�VORSH�DUH�ZLWKLQ�WKH�UHTXLUHG�OLPLWV�����WR
��VORSH��HGJH�JUDLQ�HWF���,�DVVLJQ�D�VHULDO�QXPEHU�WR�HDFK�ERDUG�WKDW�LV�WHVWHG�DQG
WUDQVIHU�WKLV�QXPEHU�WR�HDFK�SLHFH�FXW�IURP�LW�

7HVWLQJ�P\�ZRRG��'HWHUPLQLQJ�'(16,7<

)LUVW��,�GHWHUPLQH�GHQVLW\��DV�WKH�OLVWHG�ZRRG�VWUHQJWK�LV�UHODWHG�WR�GHQVLW\���,�KDYH

EHHQ�WROG�WKDW�GHQVLW\�LV�D�EHWWHU�MXGJH�RI�ZRRG�VWUHQJWK�IRU�ZRRG�UDWKHU�WKDQ�MXVW
�ULQJV�SHU�LQFK���DQG�ULQJV�SHU�LQFK�DUHQ
W�QHFHVVDULO\�D�JRRG�MXGJH�RI�WKH�ZRRG
V
VWUHQJWK�RQ�LWV�RZQ��HLWKHU�

,I�\RXU�ZRRG
V�GHQVLW\�LV�RQ�WKH�OLJKW�VLGH��WKHQ�WKH�VWUHQJWK�VKRXOG�EH

SURSRUWLRQDOO\�OLJKWHU�DV�ZHOO���:LWK�KLJKHU�GHQVLW\��LW�VKRXOG�EUHDN�DW�D
SURSRUWLRQDOO\�KLJKHU�36,�WKDQ�WKH�LGHDO�SXEOLVKHG�VWUHQJWK�RI�WKH�VDPH�ZRRG
VSHFLHV���/RRN�YHU\�FORVHO\�DW�WKH�VDPSOH����LI�LW�GRHVQ
W�FRQIRUP�WR�WKLV�UXOH�RI
WKXPE��LI�LQ�GRXEW��GLVFDUG�LW�

,I�WKH�ZRRG�LV�RXWVLGH�RI�WKH�UHTXLUHG�VWUHQJWK�WR�ZHLJKW�IRU�DLUFUDIW�ZRRG�EXW�LV

RWKHUZLVH�IUHH�RI�GHIHFWV��,�PD\�UHOHJDWH�LW�WR�QRQ�FULWLFDO�VHFRQGDU\�VWUXFWXUH���,
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ZRXOG�QRW�XVH�WKLV�ZRRG�IRU�SULPDU\�VWUXFWXUH�VXFK�DV�ZLQJ�VSDUV�RU�ORQJHURQV����,I
LQ�GRXEW�GLVFDUG�LW���7KH�SXEOLVKHG�UHTXLUHG�PLQLPXP�ULQJV�SHU�LQFK�DUH�

63(&,(6��������������������������'HQVLW\����������������������0LQ�ULQJV�LQFK�����������6WUHQJWK�LQ�EHQGLQJ
6LWND�6SUXFH ���OEV�FXELF�IRRW ��ULQJV�PLQLPXP ������SVL
5HG�SLQH ���OEV�FXELF�IRRW ��ULQJV�PLQLPXP �������SVL
'RXJODV�)LU ���OEV�FXELF�IRRW ��ULQJV�PLQLPXP �������SVL
:HVWHUQ�+HPORFN ���OEV�FXELF�IRRW ��ULQJV�PLQLPXP �������SVL
3RUW�2UIRUG�&HGDU ���OEV�FXELF�IRRW ��ULQJV�PLQLPXP �������SVL
:HVWHUQ�/DUFK ���OEV�FXELF�IRRW ��ULQJV�PLQLPXP �������SVL
&DOLIRUQLD�5HG�)LU ���OEV�FXELF�IRRW ��ULQJV�PLQLPXP ������SVL

�5HI��($$�EXLOGLQJ�WKH�&86720�$,5&5$)7�ZLWK�:22'�9ROXPH�����RWKHU

UHIHUHQFHV��VXFK�DV��WKH�0DFKLQHU\
V�+DQGERRN��DQG�ROGHU�HQJLQHHULQJ�PDQXDOV
DOVR�JLYH�ZRRG�SURSHUWLHV�DQG�VWUHQJWK�RI�PDWHULDOV����(YDQV�/LJKW�3ODQH�'HVLJQHU
V
+DQGERRN��LV�DOVR�D�JUHDW�UHIHUHQFH�

,�UHFRUG�WKH�PDVV�DQG�GHQVLW\�RI�WKH�ERDUG��VHH�IRUPXOD�EHORZ��DQG�,�VDYH�DOO�WKH

WHVW�VDPSOHV�WDNHQ�IURP�WKH�ERDUG���,�DOVR�OLNH�WR�ZULWH�GRZQ�WKH�EUHDNLQJ�36,�
ERDUG�VHULDO�QXPEHU�DQG�GDWH�ULJKW�RQ�WKH�EURNHQ�VDPSOH�DV�ZHOO�DV�LQ�WKH�ORJ�

7HVWLQJ�IRU�'HQVLW\

7KH�GHQVLW\�RI�WKH�ZRRG�ERDUG�LV�WKH�ZHLJKW�RI�WKH�ERDUG�GLYLGHG�E\�LWV�YROXPH

�/HQJWK�WLPHV�%UHDGWK�WLPHV�'HSWK��

� :HLJKW
�'HQVLW\� ����������������������

��/�;�%�;�'�

7KH�GHQVLW\�VKRXOG�EH����WR����OEV�FX�IW�IRU�)LU��DQG����OEV�FX�IW�IRU�6SUXFH����<RXU

ZRRG
V�GHQVLW\�VKRXOG�EH�ZLWKLQ�WKLV�UDQJH���,I�LW�LV�RXWVLGH�RI�WKLV�UDQJH��WKH�ZRRG
PD\�VWLOO�EH�VXLWDEOH�IRU�VHFRQGDU\�VWUXFWXUH���5HDG�5��6��+RRYHU
V�H[FHOOHQW�DUWLFOH
IRU�IXUWKHU�LQIR�

)RU�WKH�FDOFXODWLRQV�

x� :HLJKW��:��LV�LQ�SRXQGV��OEV���,�XVH�D�JRRG���WR����OEV�GLDO�VSULQJ�VFDOH�WR

ZHLJK�WKH�ZRRG�

x� /�[�%�[�'��DND��YROXPH���/HQJWK�WLPHV�%UHDGWK�WLPHV�'HSWK��LV�LQ�FXELF�IHHW
�FX�IW���VR�D����%UHDGWK�ERDUG�ZLOO�EH������WK�RU���������RI�D�IRRW��DQG����ZLOO
EH�����RU�����IRRW�
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([DPSOH�� $VVXPH�D����IRRW�'RXJODV�)LU�VSDU��ZLWK�D������%UHDGWK�DQG�D����GHSWK�

WKDW�ZHLJKV������OEV����7KH�%UHDGWK�LV��������IHHW��WKH�'HSWK�LV�����IHHW�
7KXV��WKH�GHQVLW\�LV�

����
'HQVLW\� ��������������������������� �������OE�FX�IW

���[��������[����

7HVWLQJ�P\�ZRRG��'HWHUPLQLQJ�36,�%5($.,1*�675(1*7+

+HUH
V�WKH�VHW�XS�,�XVH�IRU�GHWHUPLQLQJ�WKH�EUHDNLQJ�VWUHQJWK�RI�P\�ZRRG�

,�WHVW�DW�OHDVW�RQH�VDPSOH�IURP�HDFK�ERDUG�WR�GHVWUXFWLRQ�WR�ILQG�LWV�VWUHQJWK��XVLQJ

WKH�VDPH���WR����OEV�GLDO�VSULQJ�VFDOH���7KH\�FRVW�DERXW������QRWKLQJ�IDQF\�

��;�/�;�:
���%UHDNLQJ�6WUHVV����� ���������������������

%�;�'�

%UHDNLQJ�6WUHVV��LQ�36,�� ���WLPHV�/HQJWK�WLPHV�:HLJKW��WKH�)RUFH�XVHG�WR�EUHDN

WKH�ZRRG�@�GLYLGHG�E\���%UHDGWK��D�N�D��ZLGWK��WLPHV�'HSWK�VTXDUHG@

/HQJWK� �OHQJWK�RI�OHYHU�DUP��LQ�LQFKHV��EHWZHHQ�HGJH�RI�VKRS�EHQFK�DQG�GLDO�VFDOH

KRRN�
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:HLJKW� �EUHDNLQJ�ZHLJKW�RI�ZRRG�VDPSOH�

%UHDGWK� �ZLGWK�RI�VDPSOH��LQ�LQFKHV�FODPSHG�WR�EHQFK��ORRNLQJ�HQG�RQWR�WKH

VDPSOH�LWV�ZLGWK��

'HSWK�VTXDUHG� �WKH�'HSWK�RI�WKH�VDPSOH��KRZ�KLJK�WKH�VDPSOH�LV���LQ�LQFKHV

PXOWLSOLHG�E\�LWVHOI

,�FODPS�D�OHQJWK�RI�ZRRG�WR�WKH�VKRS�WDEOH��DQG�PDUN�D�/HQJWK��WR�WKH�QHDUHVW

ZKROH�LQFK��IURP�WKH�WDEOH�WR�ZKHUH�,�ZLOO�DSSO\�P\�:HLJKW��IRUFH��ZLWK�P\�VFDOH�

7KH�OLS�RI�WKH�WDEOHWRS�VKRXOG�KDYH�D�VOLJKW�URXQG�GRZQ�WR�SUHYHQW�WKH�VKDUS�FRUQHU

IURP�GLJJLQJ�LQWR�GDPDJLQJ�WKH�ZRRG�ILEUHV����,I�WKH�VDPSOH�SLHFH�WR�EH�WHVWHG�LVQ
W
VTXDUH�LQ�FURVV�VHFWLRQ�SXW�WKH�ZLGH�VLGH�IDFH�WR�IDFH�ZLWK�WKH�WDEOH�

,�QRUPDOO\�EUHDN�D�SLHFH�EHWZHHQ�����DQG������ZLGH�DQG�DERXW�����GHHS���8VH�D���WR

���OE�GLDO�VSULQJ�VFDOH�RQ�\RXU�PHDVXUHG�DQG�PDUNHG�/�OLQH�DQG�VORZO\�SXOO

GRZQZDUGV�RQ�WKH�VFDOH��WDNLQJ�QRWH�RI�WKH�UHDGLQJ���$V�VRRQ�DV�\RX�VHH�D�
\LHOG
�RU

JLYH
�LQ�WKH�:�IRUFH�DSSOLHG�E\�WKH�VFDOH���WKH�ZRRG�VWDUWV�WR�VSOLQWHU�DQG
SHUPDQHQWO\�GHIRUP��\RX�KDYH�\RXU�UHDGLQJ�:�

7KLV�\LHOG�LV�WHFKQLFDOO\�UHIHUUHG�WR�DV��0RGXOXV�RI�5XSWXUH����<RX�FDQ�DGG�PRUH

:�WR�GHWHUPLQH�LWV�XOWLPDWH�EUHDNLQJ�VWUHQJWK�EXW�,�GRQ
W�WKLQN�WKLV�QHFHVVDU\
P\VHOI����7R�JHW�D�EHWWHU�IHHO�IRU�WKH�WHVWLQJ�SURFHGXUH��,�ZRXOG�UHFRPPHQG�FXWWLQJ
DOO�WHVWLQJ�SLHFHV�FRQVLVWHQWO\�WR�WKH�VDPH�%�DQG�'�GLPHQVLRQV��DQG�PDNH�/�DQ

HYHQ�QXPEHU��VXFK�DV����LQFKHV�HDFK�WLPH�

,W�LV�D�JRRG�LGHD�WR�ZHDU�VDIHW\�JODVVHV�ZKHQ�GRLQJ�WKLV���

:RRG��IDFWV��WKDW�,�FDQ
W�UHDOO\�FRQILUP

x� 7KH�ZRRG�VWUHQJWK��6WUHVV����WR���PDVV��'��UDWLR�IRU�D�VSHFLHV�RI�ZRRG�VKRXOG

EH�D�OLQHDU�OLQH���,I�WKH�PDVV��'��RI�WKH�ZRRG�VDPSOH�LV�KLJKHU�RU�ORZHU�IURP
WKH�LGHDO�SXEOLVKHG�YDOXHV��WKHQ�WKH�36,�EUHDNLQJ�VWUHQJWK��6WUHVV��RI�WKH
VDPSOH�VKRXOG�EH�SURSRUWLRQDOO\�KLJKHU�RU�ORZHU�DV�ZHOO���,I�WKH�VDPSOH
GRHVQ
W�IDOO�UHDVRQDEO\�ZLWKLQ�WKH�UDWLR�WKH�ZRRG�PD\�EH�GHIHFWLYH�

x� 6DPSOHV�ZKLFK�VWUD\�DERYH�EHORZ�WKH�LGHDO�SXEOLVKHG�YDOXHV�EXW�DUH�VWLOO

ZLWKLQ�WKH�ZLWKLQ�WKH�SXEOLVKHG�VWUHQJWK���WR���PDVV�UDWLR�PD\�VWLOO�EH�XVHIXO
IRU�VPDOO�FRPSRQHQWV�ZKHUH�WKH�ZHLJKW�SHQDOW\�ZRXOG�EH�PLQLPDO��OLJKWHU
ZRRG�PD\�ILQG�XVHIXO�VHUYLFH�LQ�VHFRQGDU\�VWUXFWXUH����\RX�KDYH�WR�PDNH�WKLV
GHWHUPLQDWLRQ�\RXUVHOI����
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x� 5LQJV�3HU�,QFK�YDOXHV�DUH�UHFRPPHQGHG�PLQLPXPV���<RX�FDQ�VWUD\�DERYH

WKLV�QXPEHU��EXW�GR�VWD\�ZLWK�WKH�PDVV�GHQVLW\�UDQJH�IRU�ZHLJKW
FRQVLGHUDWLRQV���$V�IDU�DV�,�FDQ�WHOO��ULQJV�SHU�LQFK�GR�QRW�JLYH�D
GHWHUPLQDWLRQ�RI�WKH�ZRRG�VDPSOH
V�VWUHQJWK��RQO\�'HQVLW\��'��DQG�36,

EUHDNLQJ�VWUHQJWK��6WUHVV��ZLOO�GHWHUPLQH�WKH�WUXH�VWUHQJWK�RI�WKH�VDPSOH�

x� :RRG�VWUXFWXUHV�KDYH�D�GHVLJQ�VDIHW\�IDFWRU�RI���FRPSDUHG�WR�DOXPLQXP�

ZKLFK�KDV�D�GHVLJQ�VDIHW\�IDFWRU�RI����

x� 3RUW�2UIRUG�&HGDU�LV�VXSSRVHG�WR�EH�WKH�LGHDO�ZRRG�IRU�DHURSODQH

FRQVWUXFWLRQ

x� ,�EHOLHYH�WKDW�D�ODPLQDWHG�VSDU�LV�DV�JRRG�DV�D�VROLG�RQH��SRVVLEO\�VWURQJHU

WRR���2QH�ORFDO�)O\�%DE\�EXLOW�KHUH�LQ�P\�DUHD�EDFN�LQ�WKH�PLGGOH�
��V�ZDV
FRQVWUXFWHG�XVLQJ�RII�FXWV���7KH�PDLQ�VSDUV�ZHUH�ODPLQDWHG�DQG�WKLV
DHURSODQH�DQG�LW�DPDVVHG�ZHOO�LQ�H[FHVV�RI������IO\LQJ�KRXUV��LQFOXGLQJ
H[WHQVLYH�DHUREDWLFV��LW�LV�QRZ�UHWLUHG�LQ�D�ORFDO�PXVHXP����$HURQFDV��)OHHWV
DQG�6WHDUPDQV�DPRQJ�RWKHUV�KDYH�DOO�EHHQ�IDFWRU\�SURGXFHG�ZLWK�ODPLQDWHG
VSDUV�DW�RQH�WLPH�RU�DQRWKHU�

$VVRUWHG�5HIHUHQFHV

+HUH�DUH�VRPH�UHIHUHQFHV�IRU�ZRRG�LQVSHFWLRQ�DQG�ZRRG�WHVWLQJ�

x� 'HF�������DQG�-DQXDU\��)HEUXDU\��0DUFK�DQG�$SULO�������6SRUW�$YLDWLRQ�

FRQWDLQV�DQ�H[FHOOHQW�VHULHV�RI�ZRRG�DUWLFOHV��LQFOXGLQJ�ZRRG��WKHRU\��DLUFUDIW

VWUXFWXUHV�DQG�VHOHFWLRQ�LQVSHFWLRQ���$UWLFOHV�E\�5RQ�$OH[DQGHU�

x� 0DUFK�
���([SHULPHQWHU�KDV�WKH�DUWLFOH��6HOHFWLRQ�DQG�(YDOXDWLRQ�RI�:RRG

IRU�$LUFUDIW�8VH��

x� $SULO�
���([SHULPHQWHU�KDV�DQ�H[FHOOHQW�DUWLFOH�FDOOHG��6LWND�6SUXFH�DQG

2WKHU�:RRGV��

x� 0D\�
���([SHULPHQWHU�KDV�D�JUHDW�JHQHUDO�NQRZOHGJH�FRQFOXVLRQ�RI�WKHVH

VHULHV�RI�DUWLFOHV�

x� -XQH�
���([SHULPHQWHU�KDV�D�JRRG�DUWLFOH�RQ�JOXH�ODPLQDWHV�DQG�SO\ZRRGV

�ODPLQDWHG�DQG�,�EHDP�DOWHUQDWLYH�VSDUV��

x� $XJXVW�
���([SHULPHQWHU�/LJKW�3ODQH�+HULWDJH�DUWLFOH��&OHDULQJ�WKH

:RUNEHQFK��KDV�YHU\�JRRG�DUWLFOH�RQ�ZRRG�ODPLQDWLRQV�LQ�SURSHOOHUV�DQG
VSDUV��ER[��ODPLQDWHG��,�EHDP��DQG�WKHLU�JHQHUDO�VWUHQJWKV�
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x� 6HSWHPEHU�
���6SRUW�$YLDWLRQ��$�FORVHU�ORRN�DW�VRPH�DOWHUQDWLYHV�WR�6LWND

VSUXFH�LQ�DLUFUDIW�FRQVWUXFWLRQ��

x� &�$�0������)$$�$GYLVRU\�&LUFXODU�$&�����E

x� ($$�%XLOGLQJ�&XVWRP�$LUFUDIW�VHULHV�ERRNV��:RRG��9ROXPHV���DQG����

x� ($$��%XLOGLQJ�WKH�:RRGHQ�$LUSODQH��SDJH����

x� ($$��$LUFUDIW�+RPHEXLOGLQJ�7LSV��9RO���DQG�9RO��

x� $Q�H[FHOOHQW�FRPPRQ�VHQVH�ZULWH�XS�PD\�EH�IRXQG�RQ�5RQ
V�6HD�DQG�6N\

$YLDWLRQ�3DJH��7HFK�/LQNV
KWWS���ZZZ�ZDQWWDMD�FRP�DYOLQNV�LQGH[�KWPO�WHFK��5��6��+RRYHU
V
&RQVWUXFWLRQ�$UWLFOHV��LQFOXGLQJ����7KH�3HH�&KD\�&DWDVWURSKH��$OWHUQDWLYHV
WR�H[SHQVLYH�FHUWLILHG�ZRRG��DQG�KRZ�WR�JUDGH�LW��

x� 6RPH�JUHDW�WHFK�LQIR�RQ�ZRRGHQ�DHURSODQH�FRQVWUXFWLRQ�DQG�PDLQWHQDQFH

PD\�EH�IRXQG�RQ�WKH�-RGHO�FRP�ZHEVLWH���$�JRRG�ZULWH�XS�RQ�WKH�XVH�RI
2NXPH�SO\ZRRG�PD\�EH�IRXQG�XQGHU�7HFK��&RQVWUXFWLRQ���3O\ZRRG�6SHFV�
,
YH�NLQGD�WDNHQ�D�VKLQH�WR�WKRVH�OLWWOH�-RGHOV

x� �8QGHUVWDQGLQJ�:RRG��$�&UDIWVPDQ
V�*XLGH�WR�:RRG�7HFKQRORJ\��E\�5�

%UXFH�+RDGOH\

x� 2WKHU�XVHIXO�63257�$9,$7,21�UHIHUHQFHV�

x� %XLOGLQJ�2QH�3LHFH�&DQWLOHYHU�%R[�6SDUV���-DQXDU\�������SJ����

x� $LUFUDIW�3O\ZRRG���+RZ�7R�8VH�,W��6HSWHPEHU�������SJ����

x� )RU�D�FRPSOHWH�HGXFDWLRQ�RQ�ZRUNLQJ�ZLWK�DQG�LQVSHFWLQJ�ZRRG��VHH�5RQ

$OH[DQGHU
V�$LUFUDIW�%XLOGLQJ�ILYH�SDUW�VHULHV�LQ�6SRUW�$YLDWLRQ�

EHJLQQLQJ�LQ�'HFHPEHU������DQG�FRQFOXGLQJ�LQ�WKH�$SULO������LVVXH�


