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,RGLQH�(VWLPDWLRQ�LQ�6DOW��
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,,�� (TXLSPHQW�DQG�&KHPLFDOV�
,,,�� 3UHSDUDWLRQ�RI�5HDJHQWV�
,9�� 3URFHGXUH�

��
�
�
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��
��

��� ,RGLQH�FRQWHQW�LQ�3DUWV�3HU�0LOOLRQ � ���
��� &DOFXODWLRQV� ���
��� 3UHFDXWLRQV� ���
��� 4XDOLW\�$VVXUDQFH�IRU�,RGLQH�(VWLPDWLRQ�LQ�6DOW �

�
��� ,QWHUQDO�4XDOLW\�$VVXUDQFH�

D� 3UHSDUDWLRQ�RI�NQRZQ�YDOXH�VDPSOHV�IRU�6DOW�,RGLQH�
(VWLPDWLRQ�

E� 3URFHGXUH�IRU�,QWHUQDO�4XDOLW\�$VVXUDQFH�
F� ,QWHUQDO�4XDOLW\�$VVXUDQFH�DW�3URGXFWLRQ�/HYHO�

�

��� ([WHUQDO�4XDOLW\�$VVXUDQFH�

D� ([WHUQDO�4XDOLW\�$VVXUDQFH�DW�3URGXFWLRQ�/HYHO�
b) ([WHUQDO� 4XDOLW\� $VVXUDQFH� 3URJUDPPH� DW� 6DOW��

7HVWLQJ�/DERUDWRULHV 

���
�
�
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���
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���
�
�

���
���

��� *UDSKLFDO�5HSUHVHQWDWLRQ�RI�WKH�3URFHGXUH�WR�0HDVXUH�WKH�,RGLQH�
&RQWHQW�RI�6DOW�

���
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%DFNJURXQG�PDWHULDO��
�

,RGLQH� LV� RQH� RI� WKH� ILUVW� PLQHUDOV� UHFRJQL]HG� DV� HVVHQWLDO� IRU� KXPDQ� KHDOWK��
,RGLQH�EHORQJV�WR�WKH�IDPLO\�RI�KDORJHQV��&KORULQH��EURPLQH��LRGLQH�DQG�IOXRULQH��SODFHG�
LQ� WKH� VHYHQWK� JURXS� RI� SHULRG� WDEOH�� 0RVW� RI� WKH� LRGLQH� H[LVWV� LQ� WKH� RFHDQ�� ,W� ZDV�
SUHVHQW�GXULQJ�WKH�SULPRUGLDO�GHYHORSPHQW�RI�WKH�HDUWK�EXW�ODUJH�DPRXQWV�ZHUH�OHDFKHG�
IURP�WKH�VXUIDFH�VRLO�E\�JODFLDWLRQV��VQRZ��RU�UDLQ�DQG�ZHUH�FDUULHG�E\�ULYHUV��IORRGV�DQG�
ZLQGV�LQWR�WKH�VHD��
�

,RGLQH� LV�DQ�HVVHQWLDO�PLFURQXWULHQW� IRU�KXPDQV�DQG� LV� UHTXLUHG� LQ�D�YHU\�VPDOO�
DPRXQW�L�H�������J�SHU�GD\���7KH�RQO\�UROH�RI�LRGLQH�LQ�WKH�ERG\��NQRZQ�DW�SUHVHQW�LV�IRU�
WKH�V\QWKHVLV�RI�WK\URLG�KRUPRQHV��7KH�KXPDQ�ERG\�FRQWDLQV����WR����PJ�RI�LRGLQH�RI�
ZKLFK� DOPRVW� ���� LV� LQ� WKH� WK\URLG� JODQG�� 7KH� LRGLQH� WDNHQ� LQ� WKH� GLHW� LV� DEVRUEHG�
WKURXJKRXW�JDVWURLQWHVWLQDO�WUDFW�DQG�FLUFXODWHV�DV�SODVPD�,QRUJDQLF�,RGLGH��3,,��LQ�WKH�
ERG\��7KH�3,,�LV�PDLQO\�FOHDUHG�E\�WZR�RUJDQV�LQ�WKH�ERG\����7K\URLG�DQG�.LGQH\��7KH�
LRGLQH� WDNHQ�XS�E\� WKH� WK\URLG� JODQG� LV� XVHG� IRU�PDNLQJ� WK\URLG� KRUPRQHV�� WK\UR[LQH�
DQG�WULLRGRWK\URQLQH��7K\UR[LQH�LV�FDOOHG�7� EHFDXVH�LW�KDV���LRGLQH�DWRPV�LQ�LWV�VWUXFWXUH�
ZKLOH�WULLRGRWK\URQLQH�LV�FDOOHG�7��EHFDXVH�LW�KDV���LRGLQH�DWRPV�LQ�LWV�VWUXFWXUH��,RGLQH�
WDNHQ�XS�E\�WKH�NLGQH\�LV�H[FUHWHG�LQ�WKH�XULQH��7KH�OHYHO�RI�H[FUHWLRQ�LQ�XULQH�FRUUHODWHV�
ZHOO�ZLWK� OHYHO�RI� LQWDNH��7KXV�XULQDU\�LRGLQH�FDQ�EH�XVHG�WR�DVVHVV�WKH�OHYHO�RI� LRGLQH�
LQWDNH���
�

7K\UR[LQH� KDV� WZR� PDMRU� UROHV� LQ� WKH� ERG\� RQH� LV� IRU� GHYHORSPHQW� RI� EUDLQ��
FHQWUDO�QHUYRXV�V\VWHP�DQG�VNHOHWDO�V\VWHP�GXULQJ�WKH�HDUO\�GHYHORSPHQWDO�VWDJHV�DQG�
WKH� VHFRQG� LV� FDORULJHQLF� HIIHFW� L�H�� LQFUHDVH� LQ� R[\JHQ� XSWDNH� E\� WLVVXHV� WKHUHE\�
FRQWUROOLQJ�DOO�PHWDEROLF�SURFHVVHV�LQ�WKH�ERG\��
�

,RGLQH�GHILFLHQF\�RFFXUV�PDLQO\�DV�DQ�HQYLURQPHQWDO�GHILFLHQF\��,RGLQH�SUHVHQW�LQ�
XSSHU�FUXVW�RI�HDUWK� LV�ZDVKHG�OHDFKHG�RXW�E\� UHSHDWHG� IORRGLQJ�DQG�JODFLDWLRQ��7KXV�
PDNLQJ�WKH�VRLO�GHILFLHQW� LQ� LRGLQH��&URSV�JURZQ�RQ�VXFK�VRLO�ZLOO�KDYH� OHVV� LRGLQH�DQG�
ZKHQ� FRQVXPHG� E\� KXPDQV� RU� DQLPDOV� OHDG� WR� LRGLQH� GHILFLHQF\�� 7KXV� LW� LV� WKH�
GHILFLHQF\�RI�VRLO�ZKLFK�LV�UHVSRQVLEOH�IRU�LRGLQH�GHILFLHQF\�LQ�KXPDQV�DQG�DQLPDOV��
�

,RGLQH� GHILFLHQF\� GXULQJ� SUHJQDQF\� DQG� ILUVW� WZR� WR� �� \HDUV� RI� OLIH� OHDGV� WR�
GHUDQJHPHQW� LQ� WKH� GHYHORSPHQW� RI� EUDLQ� DQG� FHQWUDO� QHUYRXV� V\VWHP� 	� VNHOHWDO���
7KHVH�FKDQJHV�DUH� LUUHYHUVLEOH��1R�DPRXQW�RI� LRGLQH�RU� WK\UR[LQH�FDQ�UHYHUW�EDFN� WKH�
GDPDJH�GRQH�GXULQJ� WKH�GHYHORSPHQWDO�SHULRG� OHDGLQJ� WR�VHYHUDO�GLVDELOLWLHV� OLNH�GHDI�
PXWLVP��VTXLQW��JDLW�GHIHFWV�HWF��EXW�WKH�PRVW�LPSRUWDQW�RI�WKHVH�LV�WKH�ORVV�RI�OHDUQLQJ�
DELOLW\�ZLWK� ORVV� RI� ��� ,4� SRLQWV�� 7KHVH� FDQ� EH� HDVLO\� SUHYHQWHG� E\� VXSSO\LQJ� SURSHU�
DPRXQW�RI�LRGLQH�GXULQJ�WKLV�SHULRG��
�

6LQFH�WKHUH�LV�QR�QDWXUDO�IRRG�LWHP�ZKLFK�ZLOO�KHOS�LQ�VXSSO\LQJ�DGHTXDWH�DPRXQW�
RI� LRGLQH�� LW� LV�HVVHQWLDO� WR�VXSSOHPHQW�RU� IRUWLI\� WKH� IRRG� LWHP� IRU�PHHWLQJ� WKH� LRGLQH�
UHTXLUHPHQWV�RI�WKH�LQGLYLGXDO��
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�
7KHUH�DUH�VHYHUDO�PRGHV�RI�LRGLQH�VXSSOHPHQWDWLRQ�XVHG��7KHVH�DUH��,RGLVHG�RLO��

,RGLVHG�FDSVXOHV��,RGLVHG�EUHDG��,RGLVHG�ZDWHU��,RGLVHG�VDOW�
�

2XW�RI�WKHVH�WKH�PRVW�HIIHFWLYH�PHWKRG�LV�LRGLVHG�VDOW��7KLV�LV�EHFDXVH�VDOW�LV�RQH�
IRRG� LWHP� ZKLFK� LV� WDNHQ� LQ� D� IL[HG� DPRXQW� HYHU\GD\� E\� HYHU\ERG\� ZKHWKHU� ULFK� RU�
SRRU��ROG�RU�\RXQJ��7KXV�LW�LV�DQ�LGHDO�YHKLFOH�IRU�VXSSO\�RI�FRQVWDQW�DPRXQW�RI�LRGLQH�WR�
HYHU\ERG\�GDLO\�� ,W� LV� DOVR�PRVW� HFRQRPLFDO�ZD\�RI� VXSSO\LQJ� LRGLQH�� �*RYHUQPHQW� RI�
,QGLD� KDG� WDNHQ� D� GHFLVLRQ� RI� VXSSO\� RI� LRGLQH� YLD� LRGLVHG� VDOW� IURP� ����� XQGHU� WKH�
1DWLRQDO�*RLWUH�&RQWURO�3URJUDPPH��
�

7KH� LRGLVHG� VDOW� PD\� ORRVH� LRGLQH� GXH� WR� PRLVWXUH� DQG� KHDW� GXULQJ�
WUDQVSRUWDWLRQ��7R�DYRLG�WKLV�WKH�3)$��3UHYHQWLRQ�RI�)RRG�$GXOWHUDWLRQ��$FW�VWDWHV�WKDW�
LRGLQH�FRQWHQW�RI�VDOW�VKRXOG�QRW�EH�OHVV�WKDQ����SSP�DW�SURGXFWLRQ�DQG��
��� SSP�DW� FRQVXPHU� OHYHO�� ,W� LV� HVVHQWLDO� WR�PRQLWRU� WKH� DPRXQW� RI� LRGLQH� LQ� VDOW� E\�
TXDQWLWDWLYH�PHWKRG��,RGRPHWU\���7KH�GHWDLOV�RI�SURFHGXUH�DUH�JLYHQ��
� 
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3ULQFLSOH�DQG�/DERUDWRU\�3URFHGXUHV�IRU�

,RGLQH�(VWLPDWLRQ�LQ�6DOW�

____________________________________________________________________ 

�

,��3ULQFLSOH�

�

7KH� LRGLQH� FRQWHQW� LQ� LRGDWHG� VDOW� LV� HVWLPDWHG� E\� D� SURFHVV� FDOOHG� LRGRPHWULF�

WLWUDWLRQ���)UHH�LRGLQH�UHDFWV�ZLWK�VRGLXP�WKLRVXOSKDWH�VROXWLRQ�DV�IROORZV��

� �1D�6�2�� �� ,�  �����1D,� � �����1D�6�2��
VRGLXP� ���������,RGLQH�� VRGLXP� �����VRGLXP�

���������WKLRVXOSKDWH�� � � � LRGLGH��������������WHWUDWKLRQDWH�
 

,,��(TXLSPHQW�DQG�&KHPLFDOV�

 

a) Equipment 

 

��� /DERUDWRU\�EDODQFH�IRU�SUHSDULQJ�UHDJHQWV�� � � �

������%HDNHUV�±���������������PO�

��� *ODVV�ERWWOHV�ZLWK�VWRSSHUV�IRU�UHDJHQWV��

������PO� �

���� � � � �������PO� � � � � � �

�� 2SHQ�SDQ�EDODQFH�IRU�ZHLJKLQJ�VDOW�VDPSOHV�

�
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�� 0HDVXULQJ�F\OLQGHUV�ZLWK�VWRSSHU����PO� � � � �

�� :DVK�ERWWOH�����PO� � � � � � � �

��� &RQLFDO�IODVNV�ZLWK�VWRSSHU�����PO� � � � � �

��� *ODVV�RU�SODVWLF�IXQQHO�� � � � � � �

�� $XWR�GLVSHQVHUV�

�

��� %XUHWWH����PO�DXWR�]HURV�

�

E�� &KHPLFDOV�

�

��� 6RGLXP�WKLRVXOSKDWH���1D�6�2�� $QDO\WLFDO�5HJHQW�*UDGH��$5��

��� &RQFHQWUDWHG�VXOSKXULF�DFLG�±�+�62����$5��

��� 3RWDVVLXP�LRGLGH�±�.,���$5���

��� 6ROXEOH�FKHPLFDO�VWDUFK

��� %RLOHG�GRXEOH�GLVWLOOHG�ZDWHU��SKDUPDFHXWLFDO�JUDGH
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7KH�DSSUR[LPDWH�FRVW�RI�UHDJHQWV�ZRXOG�EH�5V��������ZKLFK�ZRXOG�DQDO\]H�����VDOW�

VDPSOHV�

,,,�� 3UHSDUDWLRQ�RI�5HDJHQWV�

�

D�� 6RGLXP� WKLRVXOSKDWH� �1D�6�2���� 'LVVROYH� ����� JUDPV� LQ� �� OLWUH� ERLOHG�

GRXEOH�GLVWLOOHG�ZDWHU���7KLV�YROXPH�LV�VXIILFLHQW�IRU�WHVWLQJ�����VDOW�VDPSOHV��

6WRUH�WKH�VROXWLRQ�LQ�D�FRRO�DQG�GDUN�SODFH�� �1RUPDOLW\�PD\�FKDQJH�DV�WLPH�

SURJUHVVHV�� 3URSHUO\� VWRUHG�� WKH� VROXWLRQ� FDQ� ODVW� IRU� WZR�ZHHNV��5HDJHQWV�

PD\�EH�SUHSDUHG�IUHVK�LQ�FDVH�WKHUH�LV�D�FKDQJH�LQ�QRUPDOLW\���

E� ��1�6XOSKXULF�DFLG���+�62����7R����PO�GRXEOH�GLVWLOOHG�ZDWHU��DGG������PO�

FRQFHQWUDWHG�+�62��VORZO\��$GG�GRXEOH�GLVWLOOHG�ZDWHU�WR�PDNH�����PO���7KLV�

YROXPH�LV�VXIILFLHQW�IRU�WHVWLQJ�����VDOW�VDPSOHV��6WRUH�LQ�D�FRRO�GDUN�SODFH���

7KH�VROXWLRQ�PD\�EH�NHSW�LQGHILQLWHO\��

&DXWLRQ��7R�DYRLG�YLROHQW�DQG�GDQJHURXV�UHDFWLRQ�DOZD\V�DGG�DFLG�WR�ZDWHU��

QHYHU�ZDWHU�WR�DFLG��

F� 3RWDVVLXP� LRGLGH� �.,�� $5��� 'LVVROYH� ��� JUDPV� .,� LQ� ���� PO� GRXEOH�

GLVWLOOHG�ZDWHU���7KLV�YROXPH�LV�VXIILFLHQW�IRU�WHVWLQJ����VDOW�VDPSOHV��6WRUH�LQ�

D�FRRO��GDUN�SODFH���3URSHUO\�VWRUHG��WKH�VROXWLRQ�PD\�EH�NHSW�IRU���PRQWKV��

G� 6DWXUDWHG�6RGLXP�&KORULGH��1D&O� ��7R�ERLOLQJ�GRXEOH�GLVWLOOHG�ZDWHU�JR�

RQ�DGGLQJ�VRGLXP�FKORULGH��1D&O�$5�*UDGH��ZKLOH�VWLUULQJ�XQWLO�QR�PRUH�RI�LW�

GLVVROYHV��&RRO�WKH�VROXWLRQ�

H� 6ROXEOH�&KHPLFDO�6WDUFK��:HLJK���JUDP�RI�VROXEOH�VWDUFK�DQG�GLVVROYH�LQ�

���PO�GRXEOH�GLVWLOOHG�ZDWHU��$GG����PO�RI�VDWXUDWHG�VRGLXP�FKORULGH�VROXWLRQ�

WR�PDNH�LW�XS�WR�����PO��$GG�D�SLQFK�RI�VRGLXP�EHQ]RDWH�DV�D�SUHVHUYDWLYH���

�
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,9�� 3URFHGXUH�

:HLJK����JUDPV�RI�VDOW�DQG�SXW�LW�LQ�D�VWRSSHUHG�FRQLFDO�IODVN��$GG����

PO�RI�GLVWLOOHG�ZDWHU�DQG�GLVVROYH�WKH�VDOW��$GG���PO�RI��1�+�62��IROORZHG�E\�

��PO�RI�����.,�VROXWLRQ�ZLWK�WKH�KHOS�RI�DQ�DXWRPDWLF�GLVSHQVHU�DQG�FORVH�

WKH�IODVN�ZLWK�D�VWRSSHU��,I�WKH�LRGLQH�LV�SUHVHQW��WKH�VROXWLRQ�ZLOO�WXUQ�\HOORZ��

.HHS�WKH�IODVN�LQ�WKH�GDUN��IRU�H�J��LQ�D�FORVHG�FXSERDUG��IRU����PLQXWHV�WR�

DYRLG�H[SRVXUH�WR�OLJKW��5HPRYH�WKH�IODVN�DQG�WLWUDWH�DJDLQVW������1�1D�6�����

'XULQJ� WKH� WLWUDWLRQ��ZKHQ� WKH�\HOORZ�FRORXU�EHFRPHV�SDOH�� DGG���GURSV�RI�

WKH�VWDUFK�VROXWLRQ�DV�DQ�H[WHUQDO�LQGLFDWRU��7KH�VROXWLRQ�ZLOO�EHFRPH�SXUSOH��

&RQWLQXH� WLWUDWLRQ� WLOO� WKH� VROXWLRQ� EHFRPHV� FRORXUOHVV�� 1RWH� WKH� EXUHWWH�

UHDGLQJ��7R�FDOFXODWH� WKH� LRGLQH�FRQWHQW� LQ�SDUWV�SHU�PLOOLRQ��330��� UHIHU� WR�

WKH�7DEOH�±����

�
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7DEOH����,RGLQH�&RQWHQW�LQ�3DUWV�3HU�0LOOLRQ��330��

%XUHWWH�

UHDGLQJ�

3DUWV�3HU�0LOOLRQ�

�330��

%XUHWWH�UHDGLQJ 3DUWV�3HU�0LOOLRQ�

�330��

���� ���� ���� �����

���� ���� ���� �����

���� ���� ���� �����

���� ���� ���� �����

���� ���� ���� �����

���� ���� ���� �����

���� ���� ���� �����

���� ���� ���� �����

���� ���� ���� �����

���� ���� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����
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%XUHWWH�

UHDGLQJ�

3DUWV�3HU�0LOOLRQ�

�330��

%XUHWWH�UHDGLQJ 3DUWV�3HU�0LOOLRQ�

�330��

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� �����

���� ����� ���� ������

���� ����� ���� ������

���� ����� ���� ������

���� ����� ���� ������

���� ����� ���� ������

���� ����� ����� ������

���� ����� � �
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&DOFXODWLRQV��

�

7KH�WDEOH�RI�LRGLQH�FRQWHQW�DV�GHWHUPLQHG�E\�WKH�EXUHWWH�UHDGLQJ�KDV�EHHQ�

SUHSDUHG�EDVHG�RQ�WKH�IROORZLQJ��

�

�� ��PO�RI������1�1D�6�2�� ��������PJ�RI�LRGLQH�

�

�� 7KXV��WKH�EXUHWWH�UHDGLQJ�;��������ZLOO�JLYH�WKH�DPRXQW�RI�LRGLQH�LQ����JP�

RI�VDOW�

�

�� 7R�JHW�WKH�LRGLQH�YDOXH�LQ�PLOOLRQ��RQH�KDV�WR�PXOWLSO\�E\����������WR�HLWKHU�

VLGHV�

*PV�RI�VDOW� � � � � � ,��LQ�PJ�

���;���������� � � � �������;����������

�

�� 7R�FRQYHUW�PJ�LQ�WR�JP��GLYLGH�E\������

�

(TXDWLRQ�EHFRPHV��

*PV�RI�VDOW��,���������� �%XUHWWH�5HDGLQJ�;�������;�����

����� �%XUHWWH�5HDGLQJ�;�������

�

7KXV�%XUHWWH�UHDGLQJ�;�������ZLOO�JLYH�WKH�LRGLQH�FRQWHQW�LQ�SDUWV�SHU�PLOOLRQ��
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3UHFDXWLRQV�

�

$GGLQJ�VXOSKXULF�DFLG�WR�D�VROXWLRQ�RI�LRGDWHG�VDOW�OLEHUDWHV�LRGLQH��ZKLFK�LV�WLWUDWHG�

ZLWK�VRGLXP�WKLRVXOSKDWH���6WDUFK�LV�XVHG�DV�DQ�H[WHUQDO�LQGLFDWRU���3RWDVVLXP�LRGLGH�

VROXWLRQ�LV�DGGHG�WR�NHHS�WKH�LRGLQH�LQ�WKH�GLVVROYHG�VWDWH��

�

�� 7KH� VWDUFK� VROXWLRQ�PXVW� EH� DGGHG� QHDU� WKH� HQG� RI� WKH� WLWUDWLRQ��ZKHQ�

YHU\� OLWWOH� LRGLQH� LV� OHIW� DQG� WKH� VROXWLRQ� KDV� D� IDLQW�\HOORZ� FRORXU�� � ,I�

VWDUFK� LV� DGGHG� HDUOLHU�� WKH� LRGLQH� VWDUFK� FRPSOH[� EHFRPHV� YHU\� VWURQJ�

DQG� UHDFWV� WRR� VORZO\� ZLWK� VRGLXP� WKLRVXOSKDWH�� UHVXOWLQJ� LQ� IDOVH� KLJK�

UHDGLQJV��

�

�� 7KH�WLWUDWLRQ�VKRXOG�EH�GRQH�LQ�D�FRPIRUWDEO\�FRRO�URRP�EHFDXVH�LRGLQH�LV�

YRODWLOH� DQG� WKH� VHQVLWLYLW\� RI� WKH� VWDUFK� LQGLFDWRU� GLPLQLVKHV� DV� WKH�

WHPSHUDWXUH�ULVHV��

�

�� 3RWDVVLXP�LRGLGH��.,��LV�XVHG�EHFDXVH�RI�WKH�ORZ�VROXELOLW\�RI�LRGLQH���7KH�

OLEHUDWHG�LRGLQH�IRUPV�DQ�XQVWDEOH�FRPSOH[�.,��ZLWK�.,���

.,���,�� �.,�� �DQG�,
���,� �,��

$V�IUHH�LRGLQH�LV�XVHG�XS�LQ�WKH�UHDFWLRQ�ZLWK�WKLRVXOSKDWH��WKH�HTXLOLEULXP�

EHWZHHQ�,��DQG�,��LRQV�LV�GLVWXUEHG�DQG�PRUH�LRGLQH�LV�GLVVROYH�LQ�RUGHU�WR�

PDLQWDLQ�WKH�HTXLOLEULXP��

�

�� $� IHZ� PLQXWHV� VKRXOG� EH� DOORZHG� EHIRUH� WLWUDWLRQ�� VLQFH� WKH� UDWH� RI�

UHDFWLRQ�EHWZHHQ�,��LRQV�DQG�WKH�R[LGDQW�LV�VORZ��

�

5. 7KH�UHDFWLRQ�PL[WXUH�VKRXOG�EH�NHSW�LQ�WKH�GDUN�EHIRUH�WLWUDWLRQ�EHFDXVH�

OLJKW�DFFHOHUDWHV�D�VLGH�UHDFWLRQ�LQ�ZKLFK�LRGLGH�LRQV�DUH�R[LGL]HG�WR�LRGLQH�

E\�DWPRVSKHULF�R[\JHQ� 



 14 

4XDOLW\�$VVXUDQFH�IRU�,RGLQH�(VWLPDWLRQ�LQ�6DOW�

�

4XDOLW\� DVVXUDQFH� LV� D� SURDFWLYH� DQG� FRQWLQXRXV� SURFHVV� RI� PRQLWRULQJ� D� V\VWHP� IRU�

UHSURGXFLELOLW\�DQG�UHOLDELOLW\�E\��

D� 6HWWLQJ�VWDQGDUGV�RI�SHUIRUPDQFH�	�GHVLJQDWLQJ�SRVVLELOLW\�

E� (QVXULQJ�GHILQLWLYH�FRUUHFWLYH�DFWLRQV�DUH�WDNHQ�ZKHQ�WKH�FULWHULD�QRW�PHW�

F� 3HUIRUPLQJ�PHDVXUHPHQWV�ZLWKLQ�D�VWDWHG�OHYHO�RI�FRQILGHQFH�

$� TXDOLW\� FRQWURO� V\VWHP� LV� DQ� LQGLFDWRU� V\VWHP� IRU� GRFXPHQWHG� SHUIRUPDQFH� DQG�

DFWLRQV�WKDW���

D� 3URYLGHV�D�UHFRUG�RI�FRQVLVWHQF\�RI�SHUIRUPDQFH�

E� 5HFRUGV�DFWLRQ�WDNHQ�ZKHQ�SHUIRUPDQFH�IDLOV�WR�PHHW�VWDQGDUG�

7KLV�V\VWHP�XVHV�D�QRQ�EOLQGHG�V\VWHP�ZLWK�D�SRWHQWLDO�IRU�ELDV��

7KHUH�DUH�HVVHQWLDOO\�WZR�W\SHV�RI�4XDOLW\�$VVXUDQFH�SURWRFROV��
�

�� ,QWHUQDO�4XDOLW\�$VVXUDQFH�

�� ([WHUQDO�4XDOLW\�$VVXUDQFH��

 
 
Internal Quality Assurance:  
 
 
 
Preparation of known value samples for Salt Iodine Estimation  
 
 
 
 

�� $�VDPSOH�RI�VDOW������±���NJ��FROOHFWHG�IURP�WKH�PDUNHW�

�� $QDO\]H�LRGLQH�LQ�WKH�VDOW�VDPSOHV�IRU����WLPHV�

�� &DOFXODWH�PHDQ�±�6�'��

�� 6WRUH�WKH�VDPSOHV�LQ�DOLTXRW�RI���JPV�HDFK�LQ�]LSORFN�SODVWLF�EDJV�
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�� 3UHVHUYH�DW�URRP�WHPSHUDWXUH�DZD\�IURP�KHDW�DQG�PRLVWXUH�

�� 7DNH�RXW�RQH�]LSORFN�SDFNHW�RI�VDOW�HDFK�WLPH�IRU�LQWHUQDO�TXDOLW\�DVVHVVPHQW��

WR�EH�UXQ�ZLWK�WKH�DQDO\VLV�RI�XQNQRZQ�VDPSOHV�

�� 7KH�]LSORFN�EDJV�DUH�VWDEOH�LI�VWRUHG�SURSHUO\��IRU������PRQWKV�

Procedure for Internal Quality Assurance  

�� %\� UXQQLQJ� WKH� NQRZQ� YDOXH� VDPSOH� DORQJ�ZLWK� HYHU\� EDWFK� RI� WHVW� VDPSOH�

DQDO\VLV��������XQNQRZQ�VDPSOHV��

�� 4XDOLW\� FRQWURO� UHVXOWV� FDQ� EH� UHSRUWHG� E\� WKH� V\VWHP� LQ� VHYHUDO� GLIIHUHQW�

ZD\V��*UDSKLFDOO\��GDWD�FDQ�EH�SUHVHQWHG�LQ�/HY\�-HQQLQJV�IRUPDW�

�

Levy Jenning Plot

20

25

30

35

40

45

50

0 1 2 3 4 5 6

Salt Samples

M
ea

n 
&

 S
D

�

Fig. 1
�

�� ,I�WKH�YDOXH�IDOOV�EHWZHHQ�±���6�'��DV�VKRZQ�LQ�)LJ����

y� ,QGLFDWHV�FRQVLVWHQF\�RI�PHWKRG�

y 5HDJHQWV�TXDOLW\�

y 3HUIRUPHUV�DELOLW\�

�

Mean 

 + 1 SD 

 + 2 SD 

  - 2 SD 

  - 1 SD 



 16 

�� ,I�WKH�YDOXH�IDOOV�RXWVLGH�±���6�'��

y &KHFN�DOLTXRWV�IRU�LQWHUQDO�TXDOLW\�

y &KHFN�UHJHQWV�IRU�FRQWDPLQDWLRQ�

y 3LSHWWLQJ�HUURU�

y $Q\�RWKHU�
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�

,QWHUQDO�4XDOLW\�$VVXUDQFH�DW�3URGXFWLRQ�/HYHO� �

�

3URGXFWLRQ� VLWH� ODERUDWRULHV� VKRXOG� DQDO\]H� NQRZQ�YDOXH� VDPSOHV� HDFK�GD\�

DQG�PDLQWDLQ�/HY\�-HQQLQJ�3ORW� �

Mean 

 + 1 SD 

 + 2 SD 

  - 2 SD 

  - 1 SD 
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([WHUQDO�4XDOLW\�$VVXUDQFH�

  

([WHUQDO� TXDOLW\� DVVXUDQFH� LV� D� SURFHVV� E\� ZKLFK� WKH� TXDOLW\� RI� UHVXOWV� IURP� HDFK�

ODERUDWRU\� FDQ� EH� HQVXUHG�� � 7KH� NQRZQ� YDOXH� VDPSOHV� DUH� H[FKDQJHG� EHWZHHQ� WKH�

ODERUDWRULHV� SDUWLFLSDWLQJ� LQ� WKH� TXDOLW\� DVVXUDQFH� SURJUDP�ZLWK� D� FHQWUDO� ODERUDWRULHV�

IXQFWLRQLQJ�DV�D�UHIHUHQFH�ODERUDWRU\����

�

7KH�IXQFWLRQV�RI�UHIHUHQFH�ODERUDWRU\��

�

L� 3UHSDUH�VDPSOHV�RQ�VDPH� OLQHV�DV� LQWHUQDO�TXDOLW\�DVVXUDQFH��0HDQ�±�

6�'���

LL� 6HQG�RQH�VDPSOH�WR�HDFK�SDUWLFLSDWLQJ�ODERUDWRU\�DW�UHJXODU�LQWHUYDO�

LLL� 6HQG�WKH�FRPSXWHG�FKDUW�WR�HDFK�SDUWLFLSDWLQJ�ODE�RQFH�D�PRQWK�

LY� 7UDLQLQJ�RI�ODERUDWRU\�VWDII�DW�SHULRGLF�LQWHUYDOV��

Y� 3URYLGLQJ�TXDOLW\�UHDJHQWV�

YL� 3URYLGLQJ� H[WHUQDO� TXDOLW\� DVVXUDQFH� VDPSOHV� SUHSDUHG� IUHVK� HYHU\�

WLPH�

YLL� $QDO\]LQJ� FHUWDLQ� QXPEHU� RI� VDPSOHV� IURP� HDFK� SDUWLFLSDWLQJ�

ODERUDWRU\�RQ�D�UHJXODU�EDVLV�

YLLL� &RRUGLQDWLRQ�RI�DOO�ODERUDWRULHV�

�

([WHUQDO�4XDOLW\�$VVXUDQFH�DW�3URGXFW LRQ�/HYHO��

�

6L[� VDOW� VDPSOHV� IURP� SURGXFWLRQ� VLWH� FROOHFWHG� UDQGRPO\� RQ� VL[� GLIIHUHQW� GD\V� DQG�

DQDO\]HG� LQ� GXSOLFDWH� DW� SURGXFWLRQ� VLWH� ODERUDWRU\�� VKRXOG� EH� VHQW� WR� WKH� UHIHUHQFH�

ODERUDWRU\� HDFK�PRQWK� �DW� OHDVW� ��JPV��� 7KH� UHIHUHQFH� ODERUDWRU\� ZLOO� DQDO\]H� WKHVH�

VDOW� VDPSOHV� LQ� GXSOLFDWH� DQG� WKHQ� FRPSDUH� WKH� UHVXOWV� ZLWK� WKH� YDOXHV� REWDLQHG� E\�

SURGXFWLRQ�VLWH�ODERUDWRU\��

�
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7KH�UHIHUHQFH�ODERUDWRU\�ZLOO�DQDO\]H�VL[�VDOW�VDPSOHV��GLIIHUHQW�EUDQGV��SXUFKDVHG�IURP�

WKH� PDUNHW� VL[� WLPHV� HDFK�� )LQG� WKH� 0HDQ� DQG� WKH� 6WDQGDUG� 'HYLDWLRQ� IRU� HDFK� VDOW�

VDPSOH�� 5HIHUHQFH� ODERUDWRU\�ZLOO� VHQG� ��� JPV� RI� HDFK� VDOW� VDPSOH� LQ� ]LSORFN� SODVWLF�

EDJV� WR� WKH� SURGXFWLRQ� VLWH� ODERUDWRU\� HDFK� PRQWK�� 3URGXFWLRQ� VLWH� ODERUDWRU\� ZLOO�

DQDO\]H� WKHVH� VDOW� VDPSOHV� LQ� GXSOLFDWH� DQG� VHQG� WKH� UHVXOWV� WR� UHIHUHQFH� ODERUDWRU\��

5HIHUHQFH�ODERUDWRU\�WKHQ�ZLOO�FRPSLOH�WKH�UHVXOWV��FRPSDUH�WKH�YDOXHV��DQG�DGYLVH�DQ\�

UHPHGLDO�PHDVXUHV��

�

([WHUQDO�4XDOLW\�$VVXUDQFH�3URJUDPPH�DW�6DOW�7HVWLQJ�/DERUDWRULHV� �

 
6LPLODU�SURFHGXUH�VKRXOG�EH�IROORZHG�IRU�H[FKDQJH�RI�VDOW�VDPSOHV�EHWZHHQ�VDOW�WHVWLQJ�

ODERUDWRULHV�DQG�UHIHUHQFH�ODERUDWRULHV�XVLQJ�VLPLODU�SURWRFRO��
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(VWLPDWLRQ�RI�,RGLQH�/HYHOV�LQ�6DOW��
E\�,RGRPHWULF�7LWUDWLRQ 

 

6WHS����&DUHIXOO\�ZHLJK����JUDPV�RI�WKH�VDOW�� 6WHS����&DUHIXOO\�SRXU�WKH����JUDPV�RI�
�VDPSOH�WR�EH�WHVWHG�XVLQJ�DQ�� � � ��VDOW�LQWR�D�����PO�FRQLFDO�IODVN��
�HOHFWURQLF�RSHQ�SDQ�PLFUR�EDODQFH�� � ��ZKLFK�KDV�D�VWRSSHU�

6WHS����&DUHIXOO\�PHDVXUH����PO�RI�� 6WHS����3RXU�WKH����PO�RI�GRXEOH�GLVWLOOHG�ZDWHU�
��GRXEOH�GLVWLOOHG�ZDWHU�ZLWK�D� � �LQWR�WKH�FRQLFDO�IODVN�
��PHDVXULQJ�F\OLQGHU��
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6WHS����6KDNH�WKH�IODVN�WLOO�«� � � � ����6WHS����«DOO�WKH�VDOW�GLVVROYHV�

6WHS����8VLQJ�WKH�DXWRPDWLF�GLVSHQVHUV
«�� � � 6WHS����$GG���PO�RI��
�IRU��1�6XOSKXULF�$FLG�RQ�WKH�OHIW��� � � � �1�6XOSKXULF�$FLG�«�
DQG�IRU�����3RWDVVLXP�,RGLGH�RQ�WKH�ULJKW�«�

�

 �2QH FDQ DOVR XVH D VLQJOH GLVSHQVHU LI LW LV SURSHUO\ ULQVHG ZLWK GRXEOH GLVWLOOHG ZDWHU

EHWZHHQ DGGLQJ WKH WZR UHDJHQWV�
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6WHS����«DQG���PO�RI�����3RWDVVLXP�,RGLGH�	�FORVH�PRXWK�RI�WKH�IODVN�ZLWK�D�VWRSSHU«�

�

6WHS�����«WKH�VROXWLRQ�ZLOO�WXUQ� ����6WHS�����.HHS�WKH�IODVN�LQ�WKH�GDUN��H�J�
\HOORZ��LI�LRGLQH�LV�SUHVHQW�� � �������LQ�D�FORVHG�FXSERDUG��IRU�������

������PLQXWHV�WR�DYRLG�H[SRVXUH�
������WR�OLJKW�
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6WHS�����8VLQJ�WKH�DXWRPDWLF�� � � 6WHS�����«ILOO�WKH�EXUHWWH�WXEH�ZLWK��
���]HUR�EXUHWWH«� � � �� � ����������1��VRGLXP�WKLRVXOSKDWH���

� � � � � � � � �����ZLWK�D�SXPSLQJ�DFWLRQ«�
�

6WHS����«WLOO�WKH�OHYHO�RI�VRGLXP�WKLRVXOSKDWH�� ��������6WHS�����$IWHU����PLQXWHV��WDNH��
���LV�DW��]HUR� � � � � � � �WKH�IODVN�RXW�RI�WKH�GDUN«



 23 

�
6WHS�����7LWUDWH�WKH�VROXWLRQ�� � 6WHS�����«�WLOO�WKH�VROXWLRQ�LV�SDOH��IDLQW��\HOORZ��

���LQ�WKH�IODVN�ZLWK�WKH�� � � �������LQ�FRORXU�
��VRGLXP�WKLRVXOSKDWH�
��

�
6WHS�����$GG���GURSV�RI�WKH�� � � 6WHS�����7KH�VROXWLRQ�ZLOO�WXUQ�SXUSOH��

�����VWDUFK�VROXWLRQ«� � � � ����LQ�FRORXU��
�
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6WHS�����&RQWLQXH�WLWUDWLRQ�WLOO�WKH��� � � 6WHS�����«DQG�HYHQWXDOO\�����
��VROXWLRQ�FRORXU�VWDUWV�IDGLQJ«� � � � �����EHFRPHV�FRORXUOHVV�
����

6WHS�����1RWH�GRZQ�WKH�EXUHWWH�UHDGLQJ��LQ�WKLV�FDVH������DQG�UHFRUG�WKH�FRUUHVSRQGLQJ��
���LRGLQH�OHYHO�DV�JLYHQ�LQ�7DEOH�±����LQ�WKLV�FDVH��������


