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���$OO VXEMHFWV��WKHRUHWLFDO�DV�ZHOO�DV�VHVVLRQDO�SUDFWLFDO��DUH�IXOO�SDSHU�ZLWK�����PDUNV�LQ�DJJUHJDWH�DV�

SHU�$,&7(�DQG�:%6&7	9(	6'

���$GYDQFHG�6XUYH\LQJ�)LHOG�3UDFWLFHV�PD\�DOVR�EH�FRQGXFWHG� LQ�����ZHHNV� ILHOG�ZRUN�FRQWLQXRXVO\�

LQVWHDG�RI�KDYLQJ���SUDFWLFDO�FODVVHV SHU�ZHHN�IRU�WKH�HQWLUH�VHPHVWHU�

1RWH�� &LYLO� VWXGHQWV� ZLOO� EH� EHQHILWHG� LI� WKH\� FKRRVH� 6ROLG ZDVWH�

PDQDJHPHQW�� 'LVDVWHU� 0DQDJHPHQW�� &RQVWUXFWLRQ� 0DQDJHPHQW� DV� WKH�

VXEMHFW�IRU�2SHQ�(OHFWLYH�,,�IURP WKH�OLVW�SURYLGHG�E\�:%6&7	9(	6'



1DPH�RI�WKH�&RXUVH
'LSORPD�LQ�&LYLO�

(QJLQHHULQJ
&RXUVH�GXUDWLRQ ��VHPHVWHU

&RXUVH�7LWOH
3XEOLF�+HDOWK�

(QJLQHHULQJ
&RXUVH�&RGH &(3&���

6XEMHFW�RIIHUHG�LQ�

6HPHVWHU
6L[WK 1XPEHU�RI�&UHGLWV ���/����7�����3����

3UHUHTXLVLWHV 1,/ &RXUVH�&DWHJRU\ 3&

4XHVWLRQ�GLVWULEXWLRQ
$V�SHU��VWDQGLQJ�QRUPV�

RI��:%6&7	9(	6'

0DUNV�������������

GLVWULEXWLRQ

$V�SHU��VWDQGLQJ�QRUPV�

RI��:%6&7	9(	6'

&RXUVH�2EMHFWLYHV��)ROORZLQJ�DUH�WKH�REMHFWLYHV RI�WKLV�FRXUVH�

x 7R�OHDUQ�WKH�SULQFLSOHV�IRU�LGHQWLILFDWLRQ�RI�VRXUFHV�RI�VXUIDFH�DQG�VXEVXUIDFH�ZDWHU

x 7R�OHDUQ�FDOFXODWLRQ�RI�SRSXODWLRQ�DQG�UHTXLUHPHQW�RI�GULQNLQJ�ZDWHU

x 7R� XQGHUVWDQG� WKH� IORZ�GLDJUDP� RI� ZDWHU� VXSSO\� VFKHPH� KLJKOLJKWLQJ� GLIIHUHQW�

IHDWXUHV

x 7R�NQRZ�HYDOXDWLRQ�RI�FKDUDFWHULVWLFV�DQG�WUHDWPHQW�RI�VHZDJH�

0RGXOH��*URXS�>DV��SHU��GLUHFWLYHV�IURP��
:%6&7	9(	6'��LQ�IUDPLQJ�TXHVWLRQV�RI�HQG�

VHPHVWHU@

'LVWULEXWLRQ�RI�XQLW

0RGXOH�$�*URXS�$ 8QLW��,�DQG�,,

0RGXOH�%�*URXS�% 8QLW�,,,�DQG�9

0RGXOH�&��*URXS�& 8QLW��,9��

&RXUVH�&RQWHQW

8QLW�² ,�6RXUFHV��'HPDQG�DQG�4XDOLW\�RI�ZDWHU

x :DWHU�VXSSO\�VFKHPHV�� 2EMHFWLYHV��FRPSRQHQWV

x 6RXUFHV�RI�ZDWHU��6XUIDFH�DQG�6XEVXUIDFH�VRXUFHV�RI�ZDWHU��

x ,QWDNH�6WUXFWXUHV��'HILQLWLRQ�DQG�W\SHV��)DFWRUV�JRYHUQLQJ�WKH� ORFDWLRQ�RI�DQ� LQWDNH�

VWUXFWXUH��7\SHV�RI�LQWDNHV�



x 'HPDQG�RI�ZDWHU��'RPHVWLF�� ,QGXVWULDO��FRPPHUFLDO�	�LQVWLWXWLRQDO��SXEOLF�XVH��

ORVVHV� 	� ZDVWHV�� ILUH� GHPDQG�� )DFWRUV� DIIHFWLQJ� UDWH� RI� GHPDQG�� 9DULDWLRQV� RI�

ZDWHU�GHPDQGV��)RUHFDVWLQJ�RI�SRSXODWLRQ��0HWKRGV�RI IRUHFDVWLQJ�RI�SRSXODWLRQ��

�6LPSOH� SUREOHPV� RQ� IRUHFDVWLQJ� RI� SRSXODWLRQ��� 'HVLJQ� SHULRG�� (VWLPDWLRQ� RI�

TXDQWLW\�RI�ZDWHU�VXSSO\�UHTXLUHG�IRU�FLW\�RU�WRZQ�

x 4XDOLW\�RI�ZDWHU��1HHG� IRU�DQDO\VLV�RI�ZDWHU��&KDUDFWHULVWLFV�RI�ZDWHU� 3K\VLFDO��

&KHPLFDO� DQG� %LRORJLFDO�� 0HDQLQJ� DQG� LPSRUWDQFH� RI� GLIIHUHQW� SDUDPHWHUV� RI�

ZDWHU� 7RWDO�VROLGV��KDUGQHVV��FKORULGHV��GLVVROYHG�2[\JHQ��S+��)OXRULGH��$UVHQLF��

1LWURJHQ� DQG� LWV� FRPSRXQGV�� %DFWHULRORJLFDO� WHVWV�� (FROL�� %FROL� LQGH[�� 031��

6DPSOLQJ�RI�ZDWHU��:DWHU�TXDOLW\�VWDQGDUGV�DV�SHU�,6�������

81,7�,,�3XULILFDWLRQ�RI�ZDWHU

x 3XULILFDWLRQ�RI�:DWHU��2EMHFWLYHV�RI�ZDWHU�WUHDWPHQW��6FUHHQLQJ��$HUDWLRQ� REMHFWV�DQG�

PHWKRGV�RI�DHUDWLRQ��3ODLQ�VHGLPHQWDWLRQ��6HGLPHQWDWLRQ�ZLWK�FRDJXODWLRQ��SULQFLSOHV�

RI� FRDJXODWLRQ�� W\SHV� RI� FRDJXODQWV�� -DU� 7HVW�� SURFHVV� RI� FRDJXODWLRQ�� W\SHV� RI�

VHGLPHQWDWLRQ�WDQNV��&ODULIORFFXODWRU�

x )LOWUDWLRQ� � PHFKDQLVP� RI� ILOWUDWLRQ�� FODVVLILFDWLRQ� RI� ILOWHUV�� VORZ� VDQG� ILOWHU�� UDSLG�

VDQG� ILOWHU�� SUHVVXUH� ILOWHU�� &RQVWUXFWLRQ� DQG�ZRUNLQJ� RI� VORZ� VDQG� ILOWHU� DQG� UDSLG�

VDQG� ILOWHU�� RSHUDWLRQDO� SUREOHPV� LQ� ILOWUDWLRQ�� 'LVLQIHFWLRQ�� 2EMHFWV�� PHWKRGV� RI�

GLVLQIHFWLRQ�� &KORULQDWLRQ� $SSOLFDWLRQ� RI� FKORULQH�� IRUPV� RI� FKORULQDWLRQ�� W\SHV� RI�

FKORULQDWLRQ�SUDFWLFHV��EUHDN�SRLQW�FKORULQDWLRQ��UHVLGXDO�FKORULQH�DQG�LWV�LPSRUWDQFH��

)ORZ�GLDJUDP�RI�ZDWHU�WUHDWPHQW�SODQWV�

x 0LVFHOODQHRXV�ZDWHU�7UHDWPHQWV��5HPRYDO�RI�FRORXU��WDVWH�DQG�RGRXU��,QWURGXFWLRQ�WR�

ZDWHU�VRIWHQLQJ�DQG�'HIOXRULGDWLRQ�WHFKQLTXHV�

81,7�,,,�&RQYH\DQFH�DQG�'LVWULEXWLRQ�RI�ZDWHU

x &RQYH\DQFH�� 7\SHV� RI� 3LSHV� XVHG� IRU� FRQYH\DQFH� RI� ZDWHU�� FKRLFH� RI� SLSH�PDWHULDO��

7\SHV�RI�MRLQWV�	�7\SHV�RI�YDOYHV� WKHLU�XVH��ORFDWLRQ�DQG�IXQFWLRQ�RQ�D�SLSHOLQH�

x 'LVWULEXWLRQ� RI� ZDWHU�� 0HWKRGV� RI� GLVWULEXWLRQ� RI� ZDWHU� *UDYLW\�� SXPSLQJ�� DQG�

FRPELQHG�V\VWHP��6HUYLFH�UHVHUYRLUV� IXQFWLRQV�DQG�W\SHV��/D\RXWV�RI�GLVWULEXWLRQ�RI�

:DWHU� 'HDG� HQG� V\VWHP�� JULG� LURQ� V\VWHP�� FLUFXODU� V\VWHP�� UDGLDO� V\VWHP�� WKHLU�

VXLWDELOLW\��DGYDQWDJHV�DQG�GLVDGYDQWDJHV�

81,7�,9�'RPHVWLF�VHZDJH�DQG�6\VWHP�RI�6HZHUDJHV



x %XLOGLQJ� 6DQLWDWLRQ�� 1HFHVVLW\� RI� VDQLWDWLRQ� 1HFHVVLW\� WR� WUHDW� GRPHVWLF� VHZDJH��

'HILQLWLRQV�6HZDJH�� VXOODJH�� W\SHV� RI� VHZDJH�� 'HILQLWLRQ� RI� WKH� WHUPV� UHODWHG� WR�

%XLOGLQJ� 6DQLWDWLRQ�:DWHU�SLSH�� 5DLQZDWHU�SLSH�� 6RLO�SLSH�� 6XOODJH�SLSH�� 9HQW�SLSH��

%XLOGLQJ�6DQLWDU\�ILWWLQJV�:DWHU�FORVHW�² ,QGLDQ�DQG�(XURSHDQ�W\SH��IOXVKLQJ�FLVWHUQ��

ZDVK�EDVLQ��VLQNV��8ULQDOV��7UDSV� W\SHV��3��4��6�� LQWHUFHSWLQJ�WUDS��JXOO\�WUDS��IORRU�

WUDS��� TXDOLWLHV� RI� JRRG� WUDS��6\VWHPV�RI�SOXPELQJ�RQH�SLSH�� WZR�SLSH�� VLQJOH� VWDFN��

FKRLFH� RI� V\VWHP�� 3ULQFLSOHV� UHJDUGLQJ� GHVLJQ� RI� EXLOGLQJ� GUDLQDJH�� LQVSHFWLRQ� DQG�

MXQFWLRQ�FKDPEHUV��WKHLU�QHFHVVLW\��ORFDWLRQ��VL]H�DQG�VKDSH�

x 6\VWHPV� RI� 6HZHUDJH� DQG� 6HZHU� $SSXUWHQDQFHV�� 7\SHV� RI� 6HZHUV�� 6\VWHPV� RI�

VHZHUDJH�� VHOI�FOHDQVLQJ� YHORFLW\� DQG� QRQ�VFRXULQJ� YHORFLW\�� /D\LQJ�� 7HVWLQJ� DQG�

PDLQWHQDQFH� RI� VHZHUV�� 0DQKROHV� DQG� 'URS� 0DQKROH�FRPSRQHQW� SDUWV�� ORFDWLRQ��

VSDFLQJ��FRQVWUXFWLRQ�GHWDLOV��6HZHU�,QOHWV��6WUHHW�,QOHWV�

81,7�9�&KDUDFWHULVWLFV�DQG�WUHDWPHQW�RI�6HZDJH

x $QDO\VLV�RI�VHZDJH��&KDUDFWHULVWLFV�RI�VHZDJH�� 0DMRU�SDUDPHWHUV��%�2�'���&�2�'� DQG�

LWV� VLJQLILFDQFH�� &HQWUDO� 3ROOXWLRQ� &RQWURO� %RDUG� 1RUPV� IRU� GLVFKDUJH� RI� WUHDWHG�

VHZDJH�

x 7UHDWPHQW�RI�6HZDJH��2EMHFWV�RI�VHZDJH�WUHDWPHQW�DQG�IORZ�GLDJUDP�RI�FRQYHQWLRQDO�

VHZDJH� WUHDWPHQW� SODQW� � 6FUHHQLQJ�� 7\SHV� RI� VFUHHQV�� *ULW� UHPRYDO�� 6NLPPLQJ��

6HGLPHQWDWLRQ�RI�VHZDJH��$HURELF�DQG�DQDHURELF�SURFHVV��6OXGJH�GLJHVWLRQ�� WULFNOLQJ�

ILOWHUV��$FWLYDWHG�VOXGJH�SURFHVV��'LVSRVDO�RI�VHZDJH��2[LGDWLRQ�SRQG��2[LGDWLRQ�GLWFK��

6HSWLF�WDQN��5HF\FOLQJ�DQG�5HXVH�RI�GRPHVWLF�ZDVWH�

6XJJHVWHG�OHDUQLQJ�UHVRXUFHV

x 6KDUPD� 6�&�� (QYLURQPHQWDO� (QJLQHHULQJ�� .KDQQD� 3XEOLVKLQJ� +RXVH��

1HZ'HOKL

x *DUJ��6�.���(QYLURQPHQWDO�(QJLQHHULQJ�9RO��,�DQG�9RO��,,��.KDQQD3XEOLVKHUV

x %LUGLH�� *�� 6�� DQG� %LUGLH�� -�� 6�:DWHU� 6XSSO\� DQG� 6DQLWDU\� (QJLQHHULQJ��

'KDQSDW�5DL

x *XSWD�� 2�3��� (OHPHQWV� RI� (QYLURQPHQWDO� 3ROOXWLRQ� &RQWURO�� .KDQQD�

3XEOLVKLQJ�+RXVH�'HOKL

x 5DR�� &�6��� (QYLURQPHQWDO� 3ROOXWLRQ� &RQWURO� (QJLQHHULQJ�� 1HZ� $JH�

,QWHUQDWLRQDO



x 3XQPLD��%�&��(QYLURQPHQWDO�(QJLQHHULQJ��YRO��,�DQG�,,��/D[PL3XEOLVKHUV

x 3HDY\�+� 6�� 5RZH�'� 5�� DQG� 7FKREDQRJORXV�*�� (QYLURQPHQWDO� (QJLQHHULQJ��

0F*UDZ�+LOO

x %DVDN�1�1��(QYLURQPHQWDO�(QJLQHHULQJ��0F*UDZ�+LOO3XEOLVKHUV�

&RXUVH�RXWFRPHV��$IWHU�FRPSOHWLQJ�WKLV�FRXUVH��VWXGHQW�ZLOO�EH�DEOH�WR�

� .QRZ�WKH�SURFHGXUH�WR�LGHQWLI\�WKH�VRXUFHV�RI�VXUIDFH�DQG�VXEVXUIDFH�ZDWHU

� (VWLPDWH�WKH�TXDQWLW\�RI�GULQNLQJ�ZDWHU�UHTXLUHG�IRU�D�SRSXODWLRQ

� 'UDZ�ODEHOOHG�OD\RXW�IRU�ZDWHU�VXSSO\�VFKHPH�

� 6HOHFW�VXLWDEOH�ZDWHU�WUHDWPHQW�WHFKQLTXH�

� (YDOXDWH�WKH�FKDUDFWHULVWLFV�DQG�VXJJHVW�WUHDWPHQW�RI�VHZDJH�





1DPH�RI�WKH�&RXUVH
'LSORPD�LQ�&LYLO�
(QJLQHHULQJ

&RXUVH�GXUDWLRQ ��VHPHVWHU

&RXUVH�7LWOH

&LYLO�(QJLQHHULQJ�/DE�
,,,��0RGXOH�9,,��3XEOLF�
+HDOWK�(QJLQHHULQJ�

/DE

&RXUVH�&RGH &(3&���6

6XEMHFW�RIIHUHG�LQ�
6HPHVWHU

6L[WK 1XPEHU�RI�&UHGLWV ���/����7�����3����

3UHUHTXLVLWHV 1,/ &RXUVH�&DWHJRU\ 3&

4XHVWLRQ�GLVWULEXWLRQ 0DUNV�GLVWULEXWLRQ
$V�SHU��VWDQGLQJ�QRUPV�
RI��:%6&7	9(	6'

&RXUVH�2EMHFWLYHV��)ROORZLQJ�DUH�WKH�REMHFWLYHV�RI�WKLV�FRXUVH�

� 7R�OHDUQ�WKH�WHVWV�IRU�PHDVXULQJ�TXDOLW\�RI�GULQNLQJ�ZDWHU�

� 7R�OHDUQ�WKH�WHVWV�IRU�PHDVXULQJ TXDOLW\�RI�'RPHVWLF�ZDVWH�ZDWHU�

� 7R�OHDUQ�GHWHUPLQDWLRQ�RI�%2'�DQG�&2'�UHTXLUHPHQW�LQ�VHZDJH�

/LVW�RI�3UDFWLFDO�WR�EH�SHUIRUPHG����,WHPV���	���FRPSXOVRU\�DQG�DW�OHDVW�VL[�H[SHULPHQWV�
IURP�WKH�UHVW�

� 'UDZ�VNHWFKHV�RI�YDULRXV�YDOYHV�XVHG�LQ�ZDWHU�VXSSO\�SLSH�OLQH

� 'UDZ�D�VNHWFK�RI�RQH�SLSH�DQG�WZR�SLSH�V\VWHP�RI�SOXPELQJ

� 'HWHUPLQH�S+�YDOXH�RI�JLYHQ�VDPSOH�RI�ZDWHU�VHZDJH�

� 'HWHUPLQH�WKH�WXUELGLW\�RI�WKH�JLYHQ�VDPSOH�RI�ZDWHU�

� 'HWHUPLQH�UHVLGXDO�FKORULQH�LQ�D�JLYHQ�VDPSOH�RI�ZDWHU�

� 'HWHUPLQH�VXVSHQGHG��GLVVROYHG�VROLGV�DQG�WRWDO�VROLGV�RI�JLYHQ�VDPSOH�RI�ZDWHU�VHZDJH�

� 'HWHUPLQH�WKH�GLVVROYHG�R[\JHQ�LQ�D�VDPSOH�RI�ZDWHU�VHZDJH�

� 'HWHUPLQH�)OXRULGH�FRQFHQWUDWLRQ�LQ�JLYHQ�ZDWHU�VDPSOH�

� 'HWHUPLQH�$UVHQLF�FRQFHQWUDWLRQ��VHPL�TXDQWDWLYH��LQ�JLYHQ�ZDWHU�VDPSOH�

�� 'HWHUPLQH�WKH�RSWLPXP�GRVH�RI�FRDJXODQW�LQ�D�JLYHQ�UDZ�ZDWHU�VDPSOH�E\�MDU�WHVW�

�� 'HWHUPLQH�%�2�'��	�&�2�'��RI�JLYHQ�VDPSOH�RI�VHZDJH�

�� 3UHSDUH�D� UHSRUW�RI�D� ILHOG�YLVLW� WR�ZDWHU� WUHDWPHQW�SODQW�DQG�RU�VHZDJH� WUHDWPHQW�SODQW� LI�
SRVVLEOH

1RWH��,WHP�QR������PD\�EH�LQFOXGHG�LQ�LQWHUQVKLS�

6XJJHVWHG�OHDUQLQJ�UHVRXUFHV�

x 6KDUPD�6�&��(QYLURQPHQWDO�(QJLQHHULQJ��.KDQQD�3XEOLVKLQJ�+RXVH��1HZ�'HOKL

x %DVDN�1�1��(QYLURQPHQWDO�(QJLQHHULQJ��0F*UDZ�+LOO�3XEOLVKHUV�

x *DUJ��6�.���(QYLURQPHQWDO�(QJLQHHULQJ�9RO��,�DQG�9RO��,,��.KDQQD�3XEOLVKHUV



x %LUGLH��*��6��DQG�%LUGLH��-��6��:DWHU�6XSSO\�DQG�6DQLWDU\�(QJLQHHULQJ��'KDQSDW�5DL

x *XSWD��2�3���(OHPHQWV�RI�(QYLURQPHQWDO�3ROOXWLRQ�&RQWURO��.KDQQD�3XEOLVKLQJ�+RXVH��'HOKL

x 5DR��&�6���(QYLURQPHQWDO�3ROOXWLRQ�&RQWURO�(QJLQHHULQJ��1HZ�$JH�,QWHUQDWLRQDO

x 3XQPLD��%�&��(QYLURQPHQWDO�(QJLQHHULQJ��YRO��,�DQG�,,��/D[PL3XEOLVKHUV

x 3HDY\� +� 6�� 5RZH� '� 5�� DQG� 7FKREDQRJORXV� *�� (QYLURQPHQWDO� (QJLQHHULQJ�� 0F*UDZ� +LOO�

3XEOLVKHUV�

x %,6��������� '5,1.,1*�:$7(5�³ 63(&,),&$7,21��%,6��1HZ�'HOKL�

x &3&%�� *(1(5$/� 67$1'$5'6� )25� ',6&+$5*(� 2)� (19,5210(17$/� 32//87$176��

&3&%��1HZ�'HOKL

&RXUVH�RXWFRPHV��$IWHU�FRPSOHWLQJ�WKLV�FRXUVH��VWXGHQW�ZLOO�EH�DEOH�WR�

x 3HUIRUP�YDULRXV�WHVWV�WR�DVVHVV�TXDOLW\�RI�GULQNLQJ�ZDWHU

x 3HUIRUP�YDULRXV�WHVWV�WR�DVVHVV�TXDOLW\�RI�GRPHVWLF�VHZDJH

x 8QGHUVWDQG�WKH�IXQFWLRQ�RI�YDULRXV�FRPSRQHQWV�RI�ZDWHU�WUHDWPHQW�DQG�VHZDJH�

WUHDWPHQW�SODQWV�



1DPH�RI�WKH�&RXUVH
'LSORPD�LQ�&LYLO�
(QJLQHHULQJ

&RXUVH�GXUDWLRQ ��VHPHVWHU

&RXUVH�7LWOH
$GYDQFHG�6XUYH\LQJ

3UDFWLFHV
&RXUVH�&RGH &(3&���6

6XEMHFW�RIIHUHG�LQ�
6HPHVWHU

6L[WK 1XPEHU�RI�&UHGLWV ���/����7�����3�����

3UHUHTXLVLWHV 1,/ &RXUVH�&DWHJRU\ 3&

4XHVWLRQ�GLVWULEXWLRQ 0DUNV�GLVWULEXWLRQ
$V�SHU��VWDQGLQJ�QRUPV�
RI��:%6&7	9(	6'

�$GYDQFHG� 6XUYH\LQJ�)LHOG 3UDFWLFHV�PD\�DOVR�EH�FRQGXFWHG�LQ���� ��ZHHNV�ILHOG�ZRUN�

FRQWLQXRXVO\�LQVWHDG�RI�KDYLQJ���SUDFWLFDO�FODVV�SHU�ZHHN�IRU�WKH�HQWLUH�VHPHVWHU�

&RXUVH�2EMHFWLYHV��)ROORZLQJ�DUH�WKH�REMHFWLYHV�RI�WKLV�FRXUVH�

x 7R�NQRZ�PHWKRGV�RI�7KHRGROLWH�VXUYH\LQJ�DQG�WKHLU XVHV�

x 7R�OHDUQ�WDFKHRPHWULF�VXUYH\LQJ�DQG FXUYH VHWWLQJ�

x 7R XQGHUVWDQG WKH SULQFLSOHV RI (OHFWURQLF 'LVWDQFH 0HDVXUHPHQW DQG 7RWDO

VWDWLRQ DQG WKHLU�XVHV�

x 7R�NQRZ�WKH�FRQFHSW�RI�*36�

/LVW�RI�3UDFWLFDO�WR�EH�SHUIRUPHG��>LWHP�QXPEHU���DQG���DUH�GHVLUDEOH@

ͳǤ 7KHRGROLWH� WUDYHUVH�6XUYH\�� $� VLPSOH FORVHG� WUDYHUVH� RI� DW� OHDVW� �� VLGHV� IRU�

DQ\� VXLWDEOH VLWH� 3UHSDUDWLRQ� RI *DOH·V� WUDYHUVH WDEOH� 3ORWWLQJ WKH WUDYHUVH

ZLWK GHWDLOV RQ $� VL]H LPSHULDO GUDZLQJ VKHHW DQG�FDOFXODWLRQ�RI�DUHD�RI�WKH�

FORVHG� WUDYHUVH�� ,QWHULRU� GHWDLOV�ZLOO� KDYH� WR� EH� ILOOHG� XS� E\� WKHRGROLWH� RU� E\�

SODQH�WDEOH�ZKLFK�LV�IRXQG�WR�EH�PRUH�VXLWDEOH��

ʹǤ 6LPSOH�FLUFXODU�FXUYH�VHWWLQJ��6HWWLQJ�RXW�D�VLPSOH�FLUFXODU�FXUYH�E\�5DQNLQH·V�

PHWKRG�RI�'HIOHFWLRQ�DQJOHV �ERWK�RQH�WKHRGROLWH�DQG�WZR�WKHRGROLWH�PHWKRGV��

IRU�D JLYHQ�SUREOHP��DQG�SORWWLQJ�WKH�FXUYH VKRZLQJ�WKH�QHFHVVDU\�VXSSRUWLQJ�

FDOFXODWLRQV�LQ�D�WDEXODU�IRUP�PHQWLRQLQJ�VXLWDEOH�VFDOH�RQ�$���VL]H�LPSHULDO

GUDZLQJ VKHHW�

͵Ǥ 6XUYH\LQJ� ZLWK� 7RWDO� 6WDWLRQ�� ,QWURGXFWLRQ�� GHVFULSWLRQ� RI� GLIIHUHQW� SDUWV� RI

WRWDO� VWDWLRQ� DQG� UHIOHFWRU� SULVP� ZLWK� VWDQG�� VHW� XS� DQG� RULHQWDWLRQ��



PHDVXUHPHQW� RI� GLVWDQFHV�� PHDVXUHPHQW� RI� KRUL]RQWDO� DQG� YHUWLFDO� DQJOHV���

PHWKRGV�RI�PHDVXULQJ�UHPRWH�KHLJKW�DQG�DUHD��HWF���&RQVWUXFWLRQ�RI�D�FORVHG�

WUDYHUVH� RI�PLQLPXP� �� VLGHV� IRU� DQ\ VXLWDEOH� VLWH� FROOHFWLRQ� DQG� VDYLQJ� RI�

ILHOG� GDWD� LQ� WRWDO� VWDWLRQ�� GRZQORDGLQJ� DQG� WUDQVIHU� RI� UDZ� GDWD� IURP� WRWDO�

VWDWLRQ� WR� FRPSXWHU�� SURFHVVLQJ� RI� UDZ� GDWD� ZLWK� WKH� KHOS� RI� DQ\� VXLWDEOH�

VRIWZDUH�IRU�SUHSDUDWLRQ�RI�GUDZLQJ�

ͶǤ 8VH� 7KHRGROLWH� DV� D� 7DFKHRPHWHU� WR� FRPSXWH� UHGXFHG� OHYHOV� DQG� KRUL]RQWDO�

GLVWDQFHV�

ͷǤ *36� 6XUYH\LQJ�� :RUNLQJ� ZLWK� KDQG� KHOG� *36� LQVWUXPHQW�� &ROOHFWLRQ�

FRRUGLQDWHV�RI�GLIIHUHQW�REMHFWV��'RZQORDGLQJ�UDZ�GDWD�IURP�*36�LQVWUXPHQW�

DQG�SUHSDUH�D�UHSRUW�VKHHW��H[FHO�RU�GRF�RU�SGI�IRUPDW���

6XJJHVWHG�OHDUQLQJ�UHVRXUFHV�

x .DQHWNDU��7��3���.XONDUQL��6��9���6XUYH\LQJ�DQG�/HYHOOLQJ�3DUW�,�DQG�,,��3XQH�9LG\DUWKL��

UXK�SUDNDVKDQ��3XQH��

x %DVDN��1��1��6XUYH\LQJ�DQG�/HYHOOLQJ��0F*UDZ�+LOO�(GXFDWLRQ��,QGLD��3YW��/WG��1RLGD��

x 'XJJDO��6��.���6XUYH\�,�DQG�6XUYH\�,,��7DWD�0F*UDZ�+LOO�(GXFDWLRQ�3YW��/WG���1RLGD��

x 6DLNLD��0�'���'DV��%�0���'DV��0�0���6XUYH\LQJ�3+,�/HDUQLQJ�3YW��/WG���1HZ�'HOKL��

x 6XEUDPDQLDQ��5���6XUYH\LQJ�DQG�/HYHOOLQJ��2[IRUG�8QLYHUVLW\�3UHVV��1HZ�'HOKL��

x 3XQPLD��%�&���-DLQ��$VKRN�.XPDU��-DLQ��$UXQ�.XPDU��6XUYH\LQJ�9RO��,�DQG�6XUYH\LQJ�

YRO�O,��/D[PL�3XEOLFDWLRQV�3YW��/WG���1HZ�'HOKL��

x 5DR��3��9HQXJRSDOD�$NHOOD��9LMD\DODNVKPL��7H[WERRN�RI�6XUYH\LQJ��3+,�/HDUQLQJ�3YW��

/WG���1HZ 'HOKL�

x 9HQNDWUDPDLDK��&��7H[WERRN�RI�6XUYH\LQJ��8QLYHUVLWLHV�3UHVV��+\GHUDEDG�

x $QGHUVRQ��-DPHV�0�DQG�0LNKDLO��(GZDUG�0��6XUYH\LQJ�WKHRU\�DQG�SUDFWLFH��0F�*UDZ�

+LOO�(GXFDWLRQ��1RLGD�

x 'H��$ODN��3ODQH�6XUYH\LQJ��6�&KDQG�3XEOLFDWLRQV��1HZ�'HOKL

&RXUVH�RXWFRPHV��$IWHU�FRPSOHWLQJ�WKLV�FRXUVH��VWXGHQW�ZLOO�EH�DEOH�WR��

x 3UHSDUH�SODQV�XVLQJ�7KHRGROLWH�VXUYH\V�

x )LQG�GLVWDQFHV�DQG�HOHYDWLRQV�XVLQJ�7DFKRPHWHU�

x 0DNH�PHDVXUHPHQWV�XVLQJ�7RWDO�6WDWLRQ�

x /RFDWH�FRRUGLQDWHV�RI�VXUYH\�VWDWLRQV�XVLQJ�*36



1DPH�RI�WKH�&RXUVH
'LSORPD�LQ�&LYLO�
(QJLQHHULQJ

&RXUVH�GXUDWLRQ ��VHPHVWHU

&RXUVH�7LWOH
(OHFWLYH�,9���

7HQGHULQJ�DQG�
$FFRXQWV�

&RXUVH�&RGH &(3(����,

6XEMHFW�RIIHUHG�LQ�
6HPHVWHU

6L[WK 1XPEHU�RI�&UHGLWV ���/�����7�����3���

3UHUHTXLVLWHV 1,/ &RXUVH�&DWHJRU\ 3(

4XHVWLRQ�GLVWULEXWLRQ
$V�SHU��VWDQGLQJ�QRUPV�
RI��:%6&7	9(	6'

0DUNV����GLVWULEXWLRQ
$V SHU��VWDQGLQJ�QRUPV�
RI��:%6&7	9(	6'

2EMHFWLYH�� )ROORZLQJ�DUH�WKH�REMHFWLYHV�RI�WKLV�FRXUVH�

� 7R�XQGHUVWDQG�WHUPLQRORJLHV�LQ�FRQWUDFW�DQG�WHQGHU�GRFXPHQW�DQG�WKHLU�VLJQLILFDQFH�

� 7R�NQRZ�GLIIHUHQW�W\SHV�RI�FRQWUDFWV�DQG�WKHLU�XVHV�

� 7R�OHDUQ�SUHSDUDWLRQ�RI�W\SLFDO�7HQGHU�GRFXPHQWV�IRU�FLYLO�HQJLQHHULQJ�ZRUN�

� 7R�JHW�DFTXDLQWHG�ZLWK�UHQW�IL[DWLRQ�DQG�YDOXDWLRQ�RI�FLYLO�VWUXFWXUHV�

0RGXOH��*URXS�>DV��SHU��GLUHFWLYHV�IURP��
:%6&7	9(	6'��LQ�IUDPLQJ�TXHVWLRQV�RI�HQG�

VHPHVWHU@

'LVWULEXWLRQ�RI�XQLW

0RGXOH�$�*URXS�$ 8QLW��,�DQG�,,

0RGXOH�%�*URXS�% 8QLW�,,,

0RGXOH�&��*URXS�& 8QLW��,9��DQG�9

&RQWHQWV��

8QLW�² ,�3URFHGXUH�WR�H[HFXWH�WKH�ZRUN

$GPLQLVWUDWLYH�DSSURYDO��7HFKQLFDO�VDQFWLRQ��EXGJHW�SURYLVLRQ��H[SHQGLWXUH�VDQFWLRQ��

0HWKRGV� IRU�FDUU\LQJ�RXW�ZRUNV� FRQWUDFW�PHWKRG��GHSDUWPHQWDO�PHWKRG��UDWH�OLVW�PHWKRG��

SLHFH�ZRUN�PHWKRG��GD\·V�ZRUN�PHWKRG��HPSOR\LQJ�ODERXUV�RQ�GDLO\�ZDJHV�EDVLV�

8QLW² ,,�&RQWUDFWV

� 'HILQLWLRQ� RI� FRQWUDFW�� REMHFWV� RI� FRQWUDFW�� UHTXLUHPHQWV� RI� FRQWUDFW�� RYHUYLHZ� RI� ,QGLDQ�

&RQWUDFW�$FW�



� 7\SHV�RI�HQJLQHHULQJ�FRQWUDFW�ZLWK�DGYDQWDJHV��GLVDGYDQWDJHV�DQG�WKHLU�VXLWDELOLW\�� /XPS�

VXP�FRQWUDFW��LWHP�UDWH�FRQWUDFW��SHUFHQWDJH�UDWH�FRQWUDFW��FRVW�SOXV�SHUFHQWDJH��FRVW�SOXV�

IL[HG�IHH��FRVW�SOXV�YDULDEOH�SHUFHQWDJH�DQG�FRVW�SOXV�YDULDEOH�IHH�FRQWUDFW��ODERXU�FRQWUDFW��

GHPROLWLRQ� FRQWUDFW�� WDUJHW� FRQWUDFW�� QHJRWLDWHG� FRQWUDFW�� (QJLQHHULQJ� 3URFXUHPHQW�

&RQVWUXFWLRQ�&RQWUDFW��(3&���$QQXLW\�&RQWUDFW�

� ,QWURGXFWLRQ�RI�),',&�&RQGLWLRQV�RI�FRQWUDFW�

� &ODVVLILFDWLRQ� RI� FRQWUDFWRU� RQ� EDVLV� RI� ILQDQFLDO� OLPLWV�� 5HTXLUHPHQW� RI� GRFXPHQWV� IRU�

UHJLVWUDWLRQ�RI�FRQWUDFWRU�

� %XLOG�2SHUDWH�7UDQVIHU��%27��3URMHFW��%27�7ROO�FRQWUDFW��%27��$QQXLW\��FRQWUDFW��'HVLJQ��

%XLOG��)LQDQFH��2SHUDWH�DQG�7UDQVIHU� �'%)27��FRQWUDFW��+\EULG�$QQXLW\�FRQWUDFW��2SHUDWH�

0DLQWDLQ� DQG� 7UDQVIHU� �207�� FRQWUDFW�� 2SHUDWLRQ� 	� 0DLQWHQDQFH� FRQWUDFW� �,QWURGXFWLRQ�

RQO\��

8QLW² ,,,�7HQGHU�DQG�7HQGHU�'RFXPHQWV

� 'HILQLWLRQ�RI�WHQGHU��QHFHVVLW\�RI�WHQGHU��W\SHV�RI�WHQGHU� /RFDO��*OREDO��/LPLWHG�

� (��7HQGHULQJ�6\VWHP�² 2QOLQH�SURFHGXUH�RI�VXEPLVVLRQ�DQG�RSHQLQJ�RI�ELGV��7HFKQLFDO�DQG�

)LQDQFLDO��

� 1RWLFH�WR�LQYLWH�WHQGHU��1,7�� 3RLQWV�WR�EH�LQFOXGHG�ZKLOH�GUDIWLQJ�WHQGHU�QRWLFH��'UDIWLQJ�RI�

WHQGHU�QRWLFH�

� 3URFHGXUH� RI� VXEPLWWLQJ� ILOOHG� WHQGHU� 'RFXPHQWV� �7ZR� HQYHORSH� V\VWHP��� SURFHGXUH� RI�

RSHQLQJ� WHQGHU�� FRPSDUDWLYH� VWDWHPHQW�� VFUXWLQ\� RI� WHQGHUV�� DZDUG� RI� FRQWUDFW�� OHWWHU� RI�

DZDUG�

� 0HDQLQJ�RI�WHUPV�� (DUQHVW�0RQH\�'HSRVLW��(0'���3HUIRUPDQFH�6HFXULW\�'HSRVLW��9DOLGLW\�

SHULRG��FRUULJHQGXP�WR�WHQGHU�QRWLFH�DQG�LWV�QHFHVVLW\��8QEDODQFHG�ELG�

� 7HQGHU� GRFXPHQWV� ² ,QGH[�� WHQGHU� QRWLFH�� JHQHUDO� LQVWUXFWLRQV�� VSHFLDO� LQVWUXFWLRQV��

6FKHGXOH�$��6FKHGXOH�%��6FKHGXOH�&�HWF�

x 7HUPV�UHODWHG�WR�WHQGHU�GRFXPHQWV�² FRQWUDFW�FRQGLWLRQV� WLPH�OLPLW��WLPH�H[WHQVLRQ��

SHQDOW\��GHIHFWLYH�PDWHULDO�DQG�ZRUNPDQVKLS�� WHUPLQDWLRQ�RI�FRQWUDFW��VXVSHQVLRQ�RI�ZRUN��

VXEOHWWLQJ�RI�FRQWUDFW��H[WUD�LWHPV��SULFH�YDULDWLRQ�FODXVH�HVFDODWLRQ���GHIHFW�OLDELOLW\�3HULRG��

OLTXLGDWHG�'DPDJHV�

� $UELWUDWLRQ� 0HDQLQJ��4XDOLILFDWLRQ�RI�DQ�DUELWUDWRU��$SSRLQWPHQW��'LVSXWH�DQG�6HWWOHPHQW�

RI�GLVSXWHV��$UELWUDWLRQ�DQG�&RQFLOLDWLRQ�$FW��$UELWUDWLRQ�DZDUG�



8QLW² ,9�$FFRXQWV

x 9DULRXV�DFFRXQW�IRUPV�DQG�WKHLU�XVHV�² 0HDVXUHPHQW�%RRNV��(� 0HDVXUHPHQW�ERRN�

�(�0%��� 1RPLQDO� 0XVWHU� 5ROO�105��� ,PSUHVW� &DVK�� ,QGHQW�� ,QYRLFH�� %LOO�� 9RXFKHUV�� +DQG�

UHFHLSW &DVK�%RRN��7HPSRUDU\�$GYDQFH��+HDGV�RI�$FFRXQWV�

x 0RGH� RI� 3D\PHQW� WR� WKH� FRQWUDFWRU� DQG� LWV� QHFHVVLW\� �,QWHULP� 3D\PHQW�� $GYDQFH�

3D\PHQW�6HFXUHG�$GYDQFH��3HWW\�DGYDQFH��0RELOL]DWLRQ�DGYDQFH��5XQQLQJ�DFFRXQW�ELOO��)LQDO�

ELOO��5HWHQWLRQ�PRQH\��(�� SD\PHQW�

8QLW² 9�,QWURGXFWLRQ�WR�9DOXDWLRQ

� 'HILQLWLRQ� DQG� SXUSRVH� RI� 9DOXDWLRQ�� UROH� RI� YDOXHU�� 'HILQLWLRQ� � &RVW�� 3ULFH� DQG� 9DOXH��

&KDUDFWHULVWLFV�RI�9DOXH��)DFWRUV�$IIHFWLQJ�9DOXH�

� 7\SHV� RI� 9DOXH� � %RRN� 9DOXH�� 6FUDS� 9DOXH�� 6DOYDJH� 9DOXH�� 6SHFXODWLYH� 9DOXH�� 'LVWUHVV�

9DOXH��0DUNHW�9DOXH��PRQRSRO\�9DOXH��6HQWLPHQWDO�9DOXH��)DFWRUV�DIIHFWLQJ�YDOXH�

� 'HSUHFLDWLRQ�� 2EVROHVFHQFH�� 6LQNLQJ� )XQG�� 0HWKRGV� RI� &DOFXODWLRQ� RI� 'HSUHFLDWLRQ� ²

6WUDLJKW�/LQH�0HWKRG��6LQNLQJ�)XQG�0HWKRG��&RQVWDQW�3HUFHQWDJH�0HWKRG�

� )L[DWLRQ� RI� UHQW�� /HDVH� ² W\SHV� RI� OHDVH�� OHDVH� KROG� SURSHUW\� DQG� IUHH� KROG� SURSHUW\��

0RUWJDJH² 0RUWJDJH�GHHG��SUHFDXWLRQV�WR�EH�WDNHQ�ZKLOH�PDNLQJ�PRUWJDJH�

6XJJHVWHG�OHDUQLQJ�UHVRXUFHV�

x 'DWWD��%��1���(VWLPDWLQJ�DQG�&RVWLQJ� LQ�&LYLO�HQJLQHHULQJ��8%6�3XEOLVKHUV�3YW� /WG���

1HZ�'HOKL

x 5DLQD��9��.���&RQVWUXFWLRQ�0DQDJHPHQW�DQG�&RQWUDFW�3UDFWLFHV��6KURII�3XEOLVKHUV�	�

'LVWULE� XWHUV�3YW��/WG�

x 5DQJDZDOD�� 6�� &��� (VWLPDWLQJ� DQG� &RVWLQJ�� &KDURWDU� 3XEOLVKLQJ� +RXVH� 397�� /7'���

*XMUDW

x %LUGLH��*��6���(VWLPDWLQJ�DQG�&RVWLQJ��'KDQSDW 5DL�3XEOLVKLQJ�&RPSDQ\�3��/WG���1HZ�

'HOKL

x 3DWLO��%��6���&LYLO�(QJLQHHULQJ�&RQWUDFWV�DQG�(VWLPDWHV��2ULHQW�/RQJPDQ��0XPEDL

x &KDNUDERUWL�� 0��� (VWLPDWLQJ� DQG� &RVWLQJ�� 6SHFLILFDWLRQ� DQG� 9DOXDWLRQ� LQ� &LYLO�

(QJLQHHULQJ��0RQRMLW�&KDNUDERUWL��.RONDWD�

&RXUVH�RXWFRPHV� $IWHU�FRPSOHWLQJ�WKLV�FRXUVH��VWXGHQW�ZLOO�EH�DEOH�WR�

x 8QGHUVWDQG�YDULRXV�W\SHV�RI�FRQWUDFW�DQG�ZKHQ�WKH\�DUH�XVHG

x 6XJJHVW�WKH�UHOHYDQW�W\SH�RI�FRQWUDFW�IRU�WKH�JLYHQ�FLYLO�HQJLQHHULQJ�ZRUN�



x 3UHSDUH�WKH�W\SLFDO�7HQGHU�GRFXPHQW�IRU�WKH�JLYHQ�FLYLO�HQJLQHHULQJ�ZRUN�

x 'HFLGH�W\SH�RI�SD\PHQW�IRU�WKH�H[HFXWHG�ZRUN�

x -XVWLI\�WKH�UHQW�IL[DWLRQ�DQG�YDOXDWLRQ�RI�JLYHQ�FLYLO�VWUXFWXUH�



1DPH�RI�WKH�&RXUVH
'LSORPD�LQ�&LYLO�
(QJLQHHULQJ

&RXUVH�GXUDWLRQ ��VHPHVWHU

&RXUVH�7LWOH

(OHFWLYH�,9��
$GYDQFHG�

&RQVWUXFWLRQ�
7HFKQRORJ\�

&RXUVH�&RGH &(3(����,,

6XEMHFW�RIIHUHG�LQ�
6HPHVWHU

6L[WK 1XPEHU�RI�&UHGLWV ���/�����7�����3���

3UHUHTXLVLWHV 1,/ &RXUVH�&DWHJRU\ 3(

4XHVWLRQ�GLVWULEXWLRQ
$V�SHU��VWDQGLQJ�QRUPV�
RI��:%6&7	9(	6'

0DUNV���GLVWULEXWLRQ
$V�SHU��VWDQGLQJ�QRUPV�
RI��:%6&7	9(	6'

&RXUVH�2EMHFWLYHV��)ROORZLQJ�DUH�WKH�REMHFWLYHV�RI�WKLV�FRXUVH�

x 7R�JDLQ�NQRZOHGJH�RQ�GLIIHUHQW�PDWHULDOV�LQ�DGYDQFHG�FRQVWUXFWLRQ

x 7R�NQRZ�GLIIHUHQW�PHWKRGV�LQ�FRQFUHWLQJ�

x 7R�NQRZ�WKH�UHOHYDQFH�RI�DGYDQFHG�FRQVWUXFWLRQ�PHWKRGV�IRU�SDUWLFXODU�VLWH�FRQGLWLRQ�

x 7R�LGHQWLI\�WKH�UHTXLVLWH�KRLVWLQJ�DQG�FRQYH\LQJ�PDFKLQHU\�IRU�WKH�JLYHQ�VLWXDWLRQ�

0RGXOH��*URXS�>DV��SHU��GLUHFWLYHV�IURP��
:%6&7	9(	6'��LQ�IUDPLQJ�TXHVWLRQV�RI�HQG�

VHPHVWHU@

'LVWULEXWLRQ�RI�XQLW

0RGXOH�$�*URXS�$ 8QLW��,�DQG�,,

0RGXOH�%�*URXS�% 8QLW�,,,

0RGXOH�&��*URXS�& 8QLW��,9��DQG�9

&RXUVH�&RQWHQW�

8QLW�² ,�$GYDQFHG�&RQVWUXFWLRQ�0DWHULDOV

x )LEUHV��8VH�DQG�SURSHUWLHV�RI�VWHHO��SRO\SURS\OHQH��FDUERQ�DQG�JODVV�ILEUHV�

x 3ODVWLFV��8VH�DQG�SURSHUWLHV�RI�39&��539&��+'3(��*)53��&)53��

x 0LVFHOODQHRXV�0DWHULDOV��3URSHUWLHV�DQG�XVHV�RI�DFRXVWLFV�PDWHULDOV��ZDOO�FODGGLQJV��

SODVWHUERDUGV�� PLFUR�VLOLFD�� ZDWHUSURRILQJ� PDWHULDOV�� DGKHVLYHV�� 30&� �3RO\PHU�

PRGLILHG�FRQFUHWH�



x 8VH� RI� ZDVWH� SURGXFWV� DQG� LQGXVWULDO� E\� SURGXFWV� LQ� EULFNV�� EORFNV�� FRQFUHWH� DQG�

PRUWDU��

8QLW² ,,�$GYDQFHG�&RQFUHWLQJ�0HWKRGV�DQG�HTXLSPHQW

x 5HDG\� 0L[� &RQFUHWH�� 1HFHVVLW\� DQG� XVH� RI� UHDG\� PL[� FRQFUHWH�� 3URGXFWV� DQG�

HTXLSPHQW� IRU� UHDG\� PL[� FRQFUHWH� SODQW�� &RQYH\LQJ� RI� UHDG\� PL[� FRQFUHWH�� WUDQVLW�

PL[HUV�

x 9LEUDWRUV� IRU� FRQFUHWH� FRQVROLGDWLRQ�� ,QWHUQDO�� QHHGOH�� VXUIDFH�� SODWIRUP� DQG� IRUP�

YLEUDWRUV�

x 8QGHUZDWHU�&RQFUHWLQJ��3URFHGXUH�DQG�HTXLSPHQW�UHTXLUHG�IRU�7UHPLH�PHWKRG��'URS�

EXFNHW�PHWKRG��3URSHUWLHV��ZRUNDELOLW\�DQG�ZDWHU�FHPHQW�UDWLR�RI�WKH�FRQFUHWH�

x 6SHFLDO� FRQFUHWH�� SURFHGXUH�DQG�XVHV�RI� VSHFLDO� FRQFUHWHV��+LJK�6WUHQJWK�&RQFUHWH��

+LJK� 3HUIRUPDQFH� &RQFUHWH�� 5ROOHU� FRPSDFWHG� FRQFUHWH�� 6HOI�FRPSDFWLQJ� FRQFUHWH�

�6&&���6WHHO�ILEUH�UHLQIRUFHG�FRQFUHWH��)RDP�FRQFUHWH��*XQLWLQJ��VKRWFUHWLQJ��

8QLW² ,,,�$GYDQFHG�7HFKQRORJ\�LQ�&RQVWUXFWLRQV

x &RQVWUXFWLRQ� RI� EULGJHV� DQG� IO\RYHUV�� HTXLSPHQW� DQG� PDFKLQHULHV� UHTXLUHG� IRU�

IRXQGDWLRQ�DQG�VXSHU�VWUXFWXUH�

x &RQVWUXFWLRQ� RI� PXOWL�VWRUH\HG� %XLOGLQJ�� HTXLSPHQW� DQG� PDFKLQHU\� UHTXLUHG� IRU�

FRQVWUXFWLRQ� RI�PXOWL�VWRUH\HG� EXLOGLQJ� VXFK� DV XVH� RI� OLIWV�� EHOW� FRQYH\RUV�� VOLS�IRUP��

SXPSLQJ�RI�FRQFUHWH�

x 3UHIDEULFDWHG� FRQVWUXFWLRQ�� 0HWKRGV� RI� SUHIDEULFDWLRQ�� 3ODQW� IDEULFDWLRQ� DQG� VLWH�

IDEULFDWLRQ��$OO�SUHIDEULFDWHG�EXLOGLQJ�HOHPHQWV�VXFK�DV�ZDOO�SDQHOV��VODE�SDQHOV��EHDPV��

FROXPQV��GRRU�DQG�ZLQGRZ�IUDPHV�HWF��HTXLSPHQW�DQG�PDFKLQHULHV�XVHG�IRU�SODFLQJ�DQG�

-RLQWLQJ�RI�SUHIDEULFDWHG�HOHPHQWV�

x 6WUHQJWKHQLQJ�RI�HPEDQNPHQWV�E\�VRLO�UHLQIRUFLQJ�WHFKQLTXHV�XVLQJ�JHR�V\QWKHWLFV�

8QLW² ,9�+RLVWLQJ�DQG�&RQYH\LQJ�(TXLSPHQW

x +RLVWLQJ�HTXLSPHQW��3ULQFLSOHV�DQG�ZRUNLQJ�RI�'HUULFN�3ROH��*LQ�3ROH��&UDQH��3RZHU�

GULYHQ� VFRWFK� GHUULFN� FUDQH�� +DQG� RSHUDWHG� FUDQH�� /RFRPRWLYH� FUDQH�� 7RZHU� FUDQH��



/DWWLFH�*LUGHU��:LQFKHV��(OHYDWRUV�� ODGGHUV��&UDZOHU�FUDQHV��7UXFN�PRXQWHG�FUDQHV��

*DQWU\�FUDQHV��0DVW�FUDQHV�

x &RQYH\LQJ� HTXLSPHQW�� :RUNLQJ� RI� EHOW� FRQYH\RUV�� W\SHV� RI� EHOWV� DQG� FRQYH\LQJ�

PHFKDQLVP��&DSDFLW\�DQG�XVH�RI�GXPSHUV��WUDFWRUV�DQG�WUXFNV��

8QLW² 9�0LVFHOODQHRXV�0DFKLQHU\�DQG�(TXLSPHQW

x ([FDYDWLRQ�(TXLSPHQW��8VH��ZRUNLQJ�DQG�RXWSXW�RI�IROORZLQJ�PDFKLQHU\�² EXOO�GR]HUV��

VFUDSHUV�� JUDGHUV��&ODP�6KHOO�� WUHQFKLQJ�HTXLSPHQW��7XQQHO�ERULQJ�PDFKLQH��:KHHO�

PRXQWHG�EHOW�ORDGHUV��SRZHU�VKRYHOV��-&%��DQG�GUDJ�OLQHV�

x &RPSDFWLQJ�(TXLSPHQW��2XWSXW�RI�GLIIHUHQW�W\SHV�RI�UROOHUV�VXFK�DV�SODLQ�UROOHUV��VKLS�

IRRWHG�UROOHUV��YLEUDWRU\��SQHXPDWLF�UROOHUV�UDPPHUV�

x 0LVFHOODQHRXV� (TXLSPHQW�� :RUNLQJ� DQG� VHOHFWLRQ� RI� HTXLSPHQW�� 3LOH� GULYLQJ�

HTXLSPHQW�� 3LOH� KDPPHUV�� +RW� PL[� ELWXPHQ� SODQW�� ELWXPHQ� SDYHU�� JURXWLQJ�

HTXLSPHQW�� JXQLWLQJ� HTXLSPHQW�� IORRU� SROLVKLQJ� DQG� FXWWLQJ� PDFKLQH� VHOHFWLRQ� RI�

GULOOLQJ�SDWWHUQ�IRU�EODVWLQJ��%HQWRQLWH�PXG�VOXUU\�LQ�GULOOLQJ��([SORVLYHV�IRU�EODVWLQJ��

'\QDPLWH��SURFHVV�RI�XVLQJ�H[SORVLYHV�

6XJJHVWHG�OHDUQLQJ�UHVRXUFHV�

x 6KDUPD� 6� &� DQG� 'HRGKDU� 6� 9�� &RQVWUXFWLRQ� (QJLQHHULQJ� DQG� 0DQDJHPHQW��

.KDQQD�%RRN�3XEOLVKLQJ��1HZ�'HOKL�

x &KXGO\��5���&RQVWUXFWLRQ�7HFKQRORJ\�9RO��,�WR�,,��(/%6�/RQJPDQ�*URXS�

x 3HXULIR\��5��/���&RQVWUXFWLRQ�3ODQQLQJ�(TXLSPHQW�DQG�0HWKRGV��0F*UDZ�+LOO�&R��

/WG��1HZ�<RUN�

x 6HHWKDUDPDQ��6���&RQVWUXFWLRQ�(QJLQHHULQJ�DQG�0DQDJHPHQW��8PHVK�3XEOLFDWLRQ��

1HZ�'HOKL�

x 6HQJXSWD��%�� DQG�*XKD���&RQVWUXFWLRQ�0DQDJHPHQW�DQG�3ODQQLQJ��0F*UDZ�+LOO�

(GXFDWLRQ��1HZ�'HOKL�

x 6PLWK��5��&���0DWHULDOV�RI�&RQVWUXFWLRQ��0F*UDZ�+LOO�&R��/WG�

x 6DW\DQDUD\DQD��5�6D[HQD��6��&���&RQVWUXFWLRQ�3ODQQLQJ�DQG�(TXLSPHQW��6WDQGDUG�

3XEOLFDWLRQ��1HZ�'HOKL�
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x $SSO\�DGYDQFHG�FRQVWUXFWLRQ�PHWKRGV�IRU�JLYHQ�VLWH�FRQGLWLRQ�

x 6HOHFW�VXLWDEOH�KRLVWLQJ�DQG�FRQYH\LQJ�HTXLSPHQW�IRU�D�JLYHQ�VLWXDWLRQ�

x 6HOHFW�DGYDQFHG�HTXLSPHQW�UHTXLUHG�IRU�D�SDUWLFXODU�VLWH�FRQGLWLRQ
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Syllabus of Engineering Economics & Project 
Management 

 
 

Management 

No. of Credits: 3 (L: 3, T: 0, P: 0) 

Prerequisites: NIL 

Course 
Category: 

Open Elective (Compulsory for all 
branches) 

 
 
 

Course Objectives: 
• To acquire knowledge of basic economics to facilitate the process of economic 

decision making. 
• To acquire knowledge on basic financial management aspects. 

• To develop the idea of project plan, from defining and confirming the project goals 

and objectives, identifying tasks and how goals will be achieved. 
• To develop an understanding of key project management skills and strategies. 

 

Group-A 
 

Unit-I (INTRODUCTION, THEORY OF DEMAND & SUPPLY) [9 hours] 
 

1.1 Introduction to Engineering Economics, the relationship between Engineering 
and Economics 
 

1.2 Resources, scarcity of resources, and efficient utilization of resources. 
 

1.3 Opportunity cost, Rational Choice Theory 
 

1.4 Theory of Demand:  

• The law of demand 

• Different types of demand (Individual demand & Market demand) 

• Determinants of demand 

• Demand function 

• Change in demand (Shift of demand curve) and the change in quantity 
demanded. 

• Definition and types of Elasticity of demand (price, income & cross price 
elasticity) with mathematical derivation, Concept of elastic and inelastic goods,     
Measurement of price elasticity of demand (Point elasticity and Arc elasticity), 
Variation of price elasticity on different points of a linear demand curve, 
ranging from zero to infinity, Relationship between price, total revenue and 
price elasticity of demand (mathematical derivation). 

 
 
 
 

Course Code: OE302 

Course Title: Engineering Economics & Project 



1.5 Theory of Supply:  

• Definition of supply  

• Determinants of supply  

• Supply function  

• Supply curve and shift of supply curve. 
 

1.6 Market mechanism:  

• Definition of Market 

• Price mechanism: determination of equilibrium price and quantity demand 
& supply (Numerical examples with graphical illustration). 

• Stability of equilibrium. 

• Basic comparative static analysis: Change in equilibrium due shift of 
demand & supply curve (Numerical problems with graphical illustration). 

 

 
Unit-II (THEORY OF PRODUCTION & COSTS) [10 hours] 
 

2.1: Theory of Production: Concept of production (goods & services), Different 
factors of production (fixed and variable factors), Short-run Production function 
(Graphical illustration), law of return (graphical and mathematical derivation), and 
Long run production function (returns to scale). 
 

2.2: Theory of Cost: Short-run and long-run cost curves with graphical illustration, 
basic concept on total cost, fixed cost, variable cost, marginal cost, average cost etc. 
with the diagrammatic concept., Relationship between AC AND MC.    
 
2.3: Economic concept of profit, profit maximization (numerical problems) 
 

UNIT-III (DIFFERENT TYPES OF MARKET AND ROLE OF 
GOVERNMENT) [4 hours] 
 

3.1: Perfect Competition: Features of Perfectly Competitive Market. 
 

3.2: Imperfect Competition: Monopoly, Monopolistic Competition, and Oligopoly. 
 

3.3: Role of government in Socialist, Capitalist and Mixed Economy structure with 
example. 
 

Group-B 
 

Unit-I (CONCEPT OF PROJECT) [4 hours] 
 

1.1: Definition and classification of projects 
 

1.2: Importance of Project Management. 
 

1.3: Project life Cycle [Conceptualization→Planning→Execution→Termination] 
 

Unit-II (FEASIBILITY ANALYSIS OF A PROJECT) [10 hours] 
 



2.1: Economic and Market analysis. 
 

2.2: Financial analysis: Basic techniques in capital budgeting – Payback period 
method, Net Present Value method, Internal Rate of Return method. 
 

2.3: Environmental Impact study – adverse impact of the project on the environment. 
 

2.4: Project risk and uncertainty: Technical, economical, socio-political, and 
environmental risks. 
 

2.5: Evaluation of the financial health of a project – Understanding the basic concept 
of Fixed & Working Capital, Debt & Equity, Shares, Debentures etc., and different 
financial ratios like Liquidity Ratios, Activity Ratios, Debt-equity ratio & Profitability 
Ratio (Basic concept only). 
 

N.B: Knowledge of financial statements is not required; for the estimation of ratios 
the values of the relevant variables will be provided. 
 

Unit-III (PROJECT ADMINISTRATION) [8 hours] 
 

3.1: Gantt Chart – a system of bar charts for scheduling and reporting the progress 
of a project (basic concept). 
3.2: Concept of Project Evaluation and Review Technique (PERT) and Critical 
Path method (CPM): basic concept and application with real-life examples. 
 
 

Examination Scheme: 
 

A. Semester Examination pattern of 60 marks: 
 

1. Objective type Question (MCQ, Fill in the blanks, and Very Short question-1 mark 
each): At least five questions from each unit. [Total marks: 20] 
 

2. Subjective questions: Five questions to be answered taking at least two from 
each group. [Total marks: 5x8=40] 
 

B. Assignment (10 Marks) 
 

Guideline for Assignment (10 Marks) 
 
 
Students may be instructed to prepare a report on a project (preferably the 

based on the Major Project in 6th Semester), using a popular project 

management software in IT/Computer Laboratory, under the guidance of the 

Lecturer in Computer Science & Technology and Lecturer in Humanities. 
 
 

C. Class Test: Two examinations 20 marks each. Take best of two. 
 
 

D. Attendance: 10 Marks 
 



 

Suggested reference books: 

1. Principles of Economics – Case and Fair, Pearson Education 

Publication 

2. Principles of Economics – Mankiw, Cengage Learning 

3. Project planning, analysis, selection, implementation and review – 

Prasannachandra – Tata McGraw Hill. 

4. Project Management – Gopala krishnan – Mcmillan India Ltd 



Course Title Entrepreneurship and Start-ups 

Course Code HS 302 

Number of Credits 3 

Pre Requisites None 

Total Contact Hours 3(L: 2; T: 1)/week = 45 hrs 

Course Category HS 

 

Course Learning Objectives 

 

1. To raise awareness, knowledge and understanding of enterprise/ entrepreneurship. 

2. To motivate and inspire students toward an entrepreneurial career. 

3. To understand venture creation process and to develop generic entrepreneurial 

competences. 

4. To introduce students to the basic steps required for planning, starting and running a 

business. 

5. To familiarise students with the different exit strategies available to entrepreneurs. 

 

Course Outcomes: 

 

After completing the course students will able to: 

 

CO 1 

Identify qualities of entrepreneurs, develop awareness about entrepreneurial 

skill and mindset and express knowledge about the suitable forms of 

ownership for small business 

CO 2 
Comprehend the basics of Business idea, Business plan, Feasibility Study 

report, Project Report and Project Proposal 

CO 3 
Understand the concept of start-up business and recognise its challenges 

within legal framework and compliance issues related to business. 

CO 4 
Make a Growth Plan and pitch it to all stakeholders and compare the various 

sources of funds available for start-up businesses  

 

Detailed Course Content 

 

Unit Name of the Topic Hours 

1. 

ENTREPRENEURSHIP – INTRODUCTION AND PROCESS 

 

 Concept, Competencies, Functions and Risks of entrepreneurship 

 Entrepreneurial Values& Attitudes and Skills 

 Mindset of an employee/manager and an entrepreneur 

 Types of Ownership for Small Businesses 

o Sole proprietorship 

o Partnerships 

o Joint Stock company- public limited and private limited 

10 



companies  

 Difference between entrepreneur and Intrapreneur  

 

2. 

PREPARATION FOR ENTREPRENEURIAL VENTURES 

 

 Business Idea- Concept, Characteristics of a Promising Business 

Idea, Uniqueness of the product or service and its competitive 

advantage over peers. 

 Feasibility Study – Concept – Locational, Economic, Technical 

and Environmental Feasibility. Structure and Contents of a 

standard Feasibility Study Report 

 Business Plan – Concept, rationale for developing a Business 

Plan, Structure and Contents of a typical Business Plan 

 Project Report- Concept, its features and components 

 Basic components of Financial Statements- Revenue, Expenses 

(Revenue & capital exp), Gross Profit, Net Profit, Asset, 

Liability, Cash Flow, working capital, Inventory. Funding 

Methods-Equity or Debt. 

Students are just expected to know about the features and key inclusions 

under, Business Plan and Project Report. They may not be asked to 

prepare a Business Plan/ Project Report/ Project Feasibility Report in the 

End of Semester Examination. 

 

20 

3. 

ESTABLISHING SMALL ENTERPRISES 

 

 Legal Requirements and Compliances needed for establishing  a 

New Unit- 

o NOC from Local body 

o Registration of business in DIC 

o  Statutory license or clearance 

o Tax compliances 

 

03 

4. 

START-UP VENTURES 

 Concept & Features 

 Mobilisation of resources by start-ups: Financial, Human, 

Intellectual and Physical 

 Problems and challenges faced by start-ups. 

 Start-up Ventures in India – Contemporary Success Stories and 

Case Studies to be discussed in the class. 

Case studies have been included in the syllabus to motivate and inspire 

students toward an entrepreneurial career from the success stories. No 

questions are to be set from the case studies. 
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5. 

FINANCING START-UP VENTURES IN INDIA 

 

 Communication of Ideas to potential investors – Investor Pitch 

 Equity Funding, Debt funding – by Angel Investors, Venture 

Capital Funds, Bank loans to start-ups 

 Govt Initiatives including incubation centre to boost start-up 

ventures  

 MSME Registration for Start-ups –its benefits 
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6. 

EXIT STRATEGIES FOR ENTREPRENEURS 

 Merger and acquisition exit, Initial Public Offering (IPO), 

Liquidation, Bankruptcy – Basic Concept only 
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Examination Scheme 

 

 End Semester Examination: 60 marks 

 

Suggested Question Paper Scheme for End Semester Examination 

 

Group A: 20marks 

 

Question Type 
Number of questions to 

be set 

Number of questions to 

be answered 

MCQ, Fill in the blanks, True 

or False ( Carrying 1 mark 

each) 

25 20 

 

Group B: 40marks 

Question Type 
Number of questions to 

be set 

Number of questions to 

be answered 

Subjective Type questions 

(Carrying 8 marks each) 
10 5 

 

 Internal Assessment: 40 marks 

o Class test : 20 marks 

o Assignment: 10 marks 

o Class attendance: 10 marks 

 

 

 

 

 



Suggested Learning Resources 

 

Sl. 

No. 
Title of Book Author Publication 

1. Entrepreneurship Development Sangeeta Sharma 

Prentice Hall of 

IndiaLearning Private 

Ltd 

2. Entrepreneurship Development S. Anil Kumar New Age International 

3. Fundamentals of Entrepreneurship 
Sangram Keshari 

Mohanty 

Prentice Hall of India 

Learning Private Ltd 

4. Fundamentals of Entrepreneurship Dr. G.K. Varshney 
Sahitya Bhawan 

Publication 

5. 

Managing New Ventures: 

Concepts and Caseson 

Entrepreneurship 

Anjan Raichaudhuri 
Prentice Hall of India 

Learning Private Ltd 

6. How to Start a Business in India Simon Daniel Buuks, Chennai 

7. 
Entrepreneurship and Small 

Business Management 
S.S. Khanka 

S. Chand & Sons, New 

Delhi 

8. 
Entrepreneurship Development 

and Business Ethics 

Abhik Kumar 

Mukherjee & Shaunak 

Roy 

Oxford University 

Press 

9. 
Entrepreneurship Development 

and Business Ethics 

Dr B Chandra & Dr B 

Biswas 
Tee Dee Publications 

10. 
Entrepreneurship Development 

Small Business Entrepreneurship 

Poornima 

Charantimath 

Pearson Education 

India 

 



Name of the 

Course 

Diploma in                     

Engineering 
Course duration 6 semester 

Course Title Solid Waste Management Course Code  

Subject   offered 

in Semester 
Sixth 

Number of   Cre-

dits 
3 (L:3, T: 0, P: 0) 

Prerequisites NIL Course Category OE 

Question distri-

bution 

As per  standing norms of  

WBSCT&VE&SD 

Marks             

distribution 

As per  standing 

norms of  

WBSCT&VE&SD 

 

Course Objectives: 

Following are the objectives of this course: 

• To know various sources of solid. 

• To learn techniques of collection and transportation of solid waste. 

• To know various methods of disposal of solid waste. 

• To understand and identify different biomedical and E-waste and their subsequent disposal 

techniques. 

 

Module /Group [as  per  directives from  WBSCT&VE&SD  

in framing questions of end semester] 

Distribution of unit 

Module A/Group A Unit  I and II 

Module B/Group B Unit III  and V 

Module C /Group C Unit  IV  

 

Course Content: 

Unit – I Introduction 

• Definition of solid waste, different solid waste – domestic Waste, commercial waste, industrial 

waste, market waste, agricultural waste, biomedical waste, E-waste, hazardous waste, 

institutional waste, etc. 



• Sources of solid waste, Classification of solid waste – hazardous and non- hazardous waste. 

• Composition of municipal solid waste. 

 

Unit– II Storage, Collection and Transportation of Municipal Solid Waste 

• Collection, segregation, storage and transportation of solid waste. 

• Tools and Equipment-Litter Bin, Broom, Shovels, Handcarts, Mechanical road sweepers, 

Community bin - like movable and stationary bin. 

• Transportation vehicles with their working capacity -Animal carts, Auto vehicles, Tractors  or 

Trailers, Trucks, Dumpers, Compactor vehicles. Transfer station- meaning, necessity, location. 

• Role of rag pickers and their utility for society. 

 

Unit– III Composting of Solid Waste 

• Concept of composting of waste, Principles of composting process. Factors affecting the 

composting process. 

• Methods of composting – Manual Composting – Bangalore method, Indore Method, Mechanical 

Composting – Dano Process, Vermi composting. 

 

Unit IV Techniques for Disposal of Solid Waste 

• Solid waste management techniques – solid waste management hierarchy, waste prevention, 

waste reduction, reusing, recycling and materials recovery techniques (Only introduction) 

• Land filling technique, Factors to be considered for site selection, Land filling methods-Area 

method, Trench method and Ramp method, Leachate and its control, Biogas from landfill, 

Advantages and disadvantages of landfill method, Recycling of municipal solid waste, Ill effects 

of unplanned solid waste dumping 

• Incineration of waste: Introduction of incineration process, Types of incinerators – Flash, 

Multiple chamber Incinerators, Products of incineration process with their use, Pyrolysis of 

waste – Definition, Methods 

• Energy generation from Waste  (elementary idea) 

 

Unit– V Biomedical and E-waste management 

• Definition of Bio medical Waste. 

• Sources and generation of Biomedical Waste and its classification 

• Bio medical waste Management technologies. 

• Definition, varieties and ill effects of E- waste, 

• Recycling and disposal of E- waste. 

 

 



Suggested learning resources: 

1. Gupta O.P, Elements of Solid Hazardous Waste Management, Khanna Book Publishing Co., 

Delhi Ed. 2018 

2. Bhide, A. D., Solid Waste Management, Indian National Scientific Documentation Centre, New 

Delhi. 

3. George Techobanoglous, Kreith, Frank., Solid Waste, McGraw Hill Publication, New Delhi. 

4. Sasikumar, K., Solid Waste Management, PHI learning, Delhi. 

5. Hosetti, B.B., Prospect and Perspectives of Solid Waste Management, New Age International 

Publisher. 

6.  V. Rajaram, F.Z. Siddiqui, S. Agarwal, M. E. Khan, Solid and Liquid Waste Management, PHI 

learning, Delhi. 

 

Course outcomes: After competing this course, student will be able to: 

• Identify the sources of solid waste. 

• Select the relevant method of collection and transportation of solid waste. 

• Suggest an action plan for composting of solid waste. 

• Devise suitable disposal technique for solid waste 

• Use the relevant method for disposal of Bio-medical and E-waste. 


