
^ƵŵŵĞƌ�ϮϬϮϭ 
�ƌƵĐĞ�Θ��ŚĞƌŝƚŚ�ZǇĚďĞĐŬ 

�ŶĂďůŝŶŐ��ŽŵŵƵŶŝƟĞƐ�ƚŽ�ŝŵƉƌŽǀĞ�ƐƉŝƌŝƚƵĂů�ĂŶĚ�ƉŚǇƐŝĐĂů�ŚĞĂůƚŚ�ƚŚƌŽƵŐŚ�>ŝĨĞ-'ŝǀŝŶŐ�tĂƚĞƌ 

WĂƐƐ�ŽŶ�ǁŚĂƚ�ǇŽƵ�ŚĞĂƌĚ�ĨƌŽŵ�ŵĞ�͙�ƚŽ�ƌĞůŝĂďůĞ�ůĞĂĚĞƌƐ�ǁŚŽ�ĂƌĞ�ĐŽŵƉĞƚĞŶƚ�ƚŽ�ƚĞĂĐŚ�ŽƚŚĞƌƐ͘����Ϯ�dŝŵŽƚŚǇ�Ϯ͗Ϯ—dŚĞ�DĞƐƐĂŐĞ 

 (QJLQHHULQJ�,QWHUQV�-RLQ�LQ�0LQLVWU\ 

3UHSDULQJ�RWKHUV�LQ�&KULVW-FHQWHUHG�FRPPXQLW\�GHYHORSPHQW�ZD�
WHU�PLQLVWU\�IRUPV�D�NH\�SDUW�RI�WKH�/LIH�*LYLQJ�:DWHU�YLVLRQ���7KUHH�
HQJLQHHULQJ�VWXGHQWV�VHUYH�DQG�OHDUQ�LQ�(FXDGRU�WKLV�VXPPHU���,Q�DG�
GLWLRQ�WR�SDUWLFLSDWLQJ�LQ�GHVLJQ�ZRUN��SUREOHP�VROYLQJ��DQG�SURMHFW�LP�
SOHPHQWDWLRQ�WKH\�DUH�JURZLQJ�WKHLU�PLQLVWU\�DQG�WHFKQLFDO�VNLOOV���
%UXFH�DQG�RWKHU�VWDII�KRVW�WKHP�DQG�KHOS�WKHP�EHWWHU�XQGHUVWDQG�WKH�
%LEOLFDO�EDVLV�IRU�FRPPXQLW\�GHYHORSPHQW�ZDWHU�PLQLVWU\�ZLWK�ORQJ-
ODVWLQJ�EHQHILWV�� 

0DU\��D�FLYLO�HQJLQHHULQJ�VWXGHQW�DW�*HRUJH�)R[�
8QLYHUVLW\�FRPPHQWV�RQ�ZRUNLQJ�LQ�FRPPXQLWLHV��
dŚĞ�ƉĞŽƉůĞ�ǁĞ�ŚĂǀĞ�ŚĂĚ�ƚŚĞ�ƉůĞĂƐƵƌĞ�ŽĨ�ǁŽƌŬŝŶŐ�ǁŝƚŚ�
ŚĂǀĞ�ďĞĞŶ�ƐŽ�ŝŶĐƌĞĚŝďůǇ�ƚŚĂŶŬĨƵů�ĂŶĚ�ĞŶƚŚƵƐŝĂƐƟĐ͘�
�ǀĞƌǇŽŶĞ�ŝƐ�ƐŽ�ǁŝůůŝŶŐ�ƚŽ�ŚĞůƉ�ŽƵƚ�ǁŚĞƌĞǀĞƌ�ƚŚĞǇ�ĐĂŶ͖�
ĂŶĚ�ƚŚĞǇ�ĂƌĞ�ĂůǁĂǇƐ�ƋƵŝĐŬ�ƚŽ�ƐĞƌǀĞ�ƵƐ�ǁŝƚŚ�ǁŚĂƚĞǀĞƌ�
ǁĞ�ŶĞĞĚ͘��tŚĞŶ�ƚŚĞǇ�ƐĞƌǀĞ�ƵƐ�ŵĞĂůƐ͕�ŵǇ�ƉůĂƚĞ�ŚĂƐ�
ďĞĞŶ�ĨƵůů�ĞŶŽƵŐŚ�ĨŽƌ�ƚŚƌĞĞ�ƉĞŽƉůĞ͊� 
�ƐƉĞĐŝĂůůǇ�ĂƐ�ĂŶ�ŝŶƚĞƌŶ͕�͙�ƚŚŝƐ�ƚǇƉĞ�ŽĨ�ƚƌĞĂƚŵĞŶƚ�ŚĂƐ�ďĞĞŶ�ŚƵŵďůŝŶŐ�ĂŶĚ�ŚĂƐ�ŐŝǀĞŶ�ŵĞ�Ă�ďĞƩĞƌ�
ƉŝĐƚƵƌĞ�ŽĨ�ŚŽǁ�ƚƌƵůǇ�ƐŝŐŶŝĮĐĂŶƚ�ƚŚŝƐ�ǁŽƌŬ�ŝƐ͘�� 

-DFRE��D�ELR-PHGLFDO�HQJLQHHULQJ�VWXGHQW�DW�0HVVLDK�&ROOHJH�UHIOHFWV��/�ƚŚŝŶŬ�
ƚŚĂƚ�ƚŚĞ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƉƌŽũĞĐƚƐ�ŝƐ�ƚŚĞ�ƌĞƋƵŝƌĞŵĞŶƚ�ĨŽƌ�ĐŽŵŵƵŶŝƚǇ�ŝŶǀŽůǀĞͲ
ŵĞŶƚ�ĂŶĚ�ƉĂƌƟĐŝƉĂƟŽŶ�ŝŶ�ƚŚĞ�ǁŽƌŬ͘���Ǉ�ĂƐŬŝŶŐ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ�ƚŽ�ďĞ�ŝŶǀŽůǀĞĚ͕�>'t/�ĂŶĚ�
�K��/E^��;<ĂǁƐĂǇƉĂŬ�zĂŬƵͿ�ĞŶƐƵƌĞ�ƚŚĂƚ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ�ŵĞŵďĞƌƐ�ƐĞĞ�ƚŚĞ�ĞŶƟƌĞ�ƐǇƐƚĞŵ�
ǁŚŝůĞ�ŝƚ͛Ɛ�ďĞŝŶŐ�ĐŽŶƐƚƌƵĐƚĞĚ�ĂŶĚ�ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚ�ŝƚ�ĨŽƌ�ĨƵƚƵƌĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ĂŶĚ�ŽƉĞƌĂͲ
ƟŽŶ͘��/ƚ�ĂůƐŽ�ŝŶĐƌĞĂƐĞƐ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ�ŝŶ�ƚŚĞ�ĞǇĞƐ�ŽĨ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ͕�ƐŝŶĐĞ�ŝƚ͛Ɛ�
ƐŽŵĞƚŚŝŶŐ�ƚŚĂƚ�ƚŚĞǇ�ƚŚĞŵƐĞůǀĞƐ�ďƵŝůƚ�ĂŶĚ�ǁŽƌŬĞĚ�ĨŽƌ͘�^Ž�ƚŚĞǇ͛ƌĞ�ŵŽƌĞ�ŵŽƟǀĂƚĞĚ�ƚŽ�ŵĂŝŶͲ
ƚĂŝŶ�ƚŚĞ�ƐǇƐƚĞŵ�ĨŽƌ�ƚŚĞ�ůŽŶŐ-ƚĞƌŵ͘ 

/�ƌĞĂůůǇ�ĞŶũŽǇĞĚ�ƚŚĞ�ƐƉƌŝŶŐ�ƉƌŽƚĞĐƟŽŶ�ƉƌŽũĞĐƚ�ŝŶ��ǌĂŵĂ͘��͘͘͘�ŝƚ�ǁĂƐ�ŐƌĞĂƚ�ƚŽ�ƐĞĞ�ƚŚĞ�ƉƌŽĐĞƐƐ�
ŽĨ�ƉƌŽƚĞĐƟŶŐ�ǁĂƚĞƌ�ƐŽƵƌĐĞƐ͘��/�ĂůƐŽ�ƚŚŽƌŽƵŐŚůǇ�ĞŶũŽǇĞĚ�ƚŚĞ�ǁĞĞŬ�ƚŚĂƚ�/�ƐƉĞŶƚ�ŝŶ�,ŽƐƉŝƚĂů�
^ŚĞůů�ǁŽƌŬŝŶŐ�ŝŶ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ�ĂŶĚ�ĞǆƉůŽƌŝŶŐ�ƚŚĞ�ƚŽǁŶ�ŽĨ�^ŚĞůů͘� 

DŝĐŚĂĞů�ĂŶĚ�DĂƌǇ�ĂƐƐŝƐƚ�ǁŝƚŚ�Ă�ƚŽƉŽŐƌĂƉŚŝĐ�
ƐƵƌǀĞǇ�ŽĨ�^ĂŶ�/ƐŝĚƌŽ�ĚĞ��ŚŝƉŽ͘���ŚƌŝƐ�;ŝŶ�ƚŚĞ�
ďĂĐŬŐƌŽƵŶĚͿ�ĐŽĂĐŚĞƐ�ƚŚĞŵ�ŝŶ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�

ƐƵƌǀĞǇ�ŝŶƐƚƌƵŵĞŶƚ͘ 

�ŽŶƟŶƵĞĚ�ŶĞǆƚ�ƉĂŐĞ 



7KLV�PLQLVWU\�LV�VXSSRUWHG�WKURXJK�JHQHURXV� 
LQGLYLGXDOV�DQG�FKXUFKHV 

 
&RQWULEXWLRQV�FDQ�EH�PDGH�WR�5\GEHFN�0LQLVWU\�$FFRXQW ���� 
:RUOG�2XWUHDFK�0LQLVWULHV���32�%R[�%���0DULHWWD��*$������ 
&KHFNV�FDQ�EH�PDGH�RXW�WR��:RUOG�2XWUHDFK�0LQLVWULHV 

3KRQH��  �-���-���-��������(,1����-�������� 

2Q-OLQH�  ŚƩƉƐ͗ͬͬǁŽƌůĚŽƵƚƌĞĂĐŚ͘ŽƌŐͬϮϵϱ� 

KƵƌ�ĐŽŶƚĂĐƚ�ŝŶĨŽƌŵĂƟŽŶ͗ 
�ƌƵĐĞ�Θ��ŚĞƌŝƚŚ�ZǇĚďĞĐŬ 

ϭϱϰϭϴ�dƌĞǀĂůůǇ�tĂǇ͕��ŽŶŝƚĂ�^ƉƌŝŶŐƐ͕�&>�ϯϰϭϯϱ 
ĞŵĂŝůͬh^�ĐĞůů�ƉŚŽŶĞͬ�ĐƵĂĚŽƌ�ĐĞůů 

ďƌƵĐĞΛƌǇĚďĞĐŬ͘ĐŽŵ�������Ϯϭϰ�ϯϲϰ�ϭϱϮϬ�ͬ�ϱϵϯ�ϵϵ�ϳϲϲ�ϴϰϲϯ 
ĐŚĞƌŝƚŚΛƌǇĚďĞĐŬ͘ĐŽŵ����ϱϬϴ�ϵϳϭ�ϳϵϭϮ�ͬ�ϱϵϯ�ϵϵ�ϳϲϲ�ϳϳϰϰ 
ǁǁǁ͘ůŐǁŝ͘ŽƌŐ�Žƌ�ǁǁǁ͘ůŝĨĞŐŝǀŝŶŐǁĂƚĞƌŝŶƚĞƌŶĂƟŽŶĂů͘ŽƌŐ 

^ĞŶĚ�tĂƚĞƌ�WƌŽũĞĐƚ��ŽŶĂƟŽŶƐ�ƚŽ͗ 
/LIH�*LYLQJ�:DWHU�,QWHUQDWLRQDO�������7HPSOH�5RDG���:DOWKDP��0$������-���� 

9ROXQWHHUV�DQG�LQWHUQV�DUH�QHHGHG�WR�KHOS�GHVLJQ�	�LPSOHPHQW�SURMHFWV�DQG�SUHSDUH�PHGLD�FRPPXQLFDWLRQV� 
�����SHU�KRPH�LV�QHHGHG�WR�EXLOG�WKH�6DQWDFUX]�ZDWHU�V\VWHP� 

2QOLQH�GRQDWLRQV�FDQ�EH�PDGH�DW�ZZZ�OJZL�RUJ���������������'RQDWLRQV�DUH�WD[�GHGXFWLEOH��(,1����-�������� 

Bruce & Cherith 
<RXU�SUD\HU�DQG�JLYLQJ�PDNH�WKLV�PLQLVWU\�SRVVLEOH���7KDQN�<RX� 

^ŝŶĐĞ�ϭϵϴϬ͕��ƌƵĐĞ�ĂŶĚ��ŚĞƌŝƚŚ�ƐĞƌǀĞ�ĂƐ�ŵŝƐƐŝŽŶ�ǀŽůƵŶƚĞĞƌƐ͘ ��Ɛ�ĚŝƌĞĐƚŽƌ�ŽĨ�>ŝĨĞ�'ŝǀŝŶŐ�tĂƚĞƌ�/ŶƚĞƌŶĂƟŽŶĂů͕��ƌƵĐĞ�ƉƌĞƉĂƌĞƐ�ŽƚŚĞƌƐ�ƚŽ�
ƐĞƌǀĞ�ŝŶ��ŚƌŝƐƚ-ĐĞŶƚĞƌĞĚ�ƐƵƐƚĂŝŶĂďůĞ�ĐŽŵŵƵŶŝƚǇ�ĚĞǀĞůŽƉŵĞŶƚ ǁĂƚĞƌ�ŵŝŶŝƐƚƌǇ͘�dŚĞǇ�ĂĚǀŝƐĞ�ĂŶĚ�ƐƵƉƉŽƌƚ�ƚŚĞ�ŵŝŶŝƐƚƌǇ�ŽĨ�<ĂǁƐĂǇƉĂŬ�zĂŬƵ͕�
Ă�<ŝĐŚǁĂ��ŚƌŝƐƟĂŶ�ŵŝŶŝƐƚƌǇ�ŝŶ��ĐƵĂĚŽƌ͕�ŚĞůƉŝŶŐ�ƌƵƌĂů�ĐŽŵŵƵŶŝƟĞƐ�ƚŽ�ƐƵĐĐĞƐƐĨƵůůǇ�ĚĞƐŝŐŶ͕�ďƵŝůĚ͕�ŝŵƉƌŽǀĞ͕�ĂŶĚ�ŵĂŝŶƚĂŝŶ�ƉŽƚĂďůĞ�ǁĂƚĞƌ�

ƐƵƉƉůŝĞƐ͘ �ŚĞƌŝƚŚ�ƐĞƌǀĞƐ�>ŝĨĞ�'ŝǀŝŶŐ�tĂƚĞƌ�ŝŶ�ǀĂƌŝŽƵƐ�ƌŽůĞƐ�-�ƉƌĂǇŝŶŐ͕�ĐŽƵŶƐĞůŝŶŐ͕�ƚĞĂĐŚŝŶŐ�ƐĞŵŝŶĂƌƐ�ĂŶĚ ĞĚƵĐĂƟŽŶĂů�ĐŽŶƐƵůƟŶŐ͘ 

+DSSHQLQJV 

· 'HVLJQ�RI�ZDWHU�V\VWHPV�IRU�$]DPD�DQG�6DQ�,VLGUR�GH�
&KLSR�DUH�LQ�SURFHVV��$GGLWLRQDO�VSULQJ�SURWHFWLRQ�ZRUN�
DQG�WKH�7DPELOOR�0LODFUX]�ZDWHU�V\VWHP�ZLOO�EH�LQLWLDWHG�
WKLV�VXPPHU� 

· 7KH�ZDWHU�V\VWHP�LPSURYHPHQWV�IRU�WKH����IDPLOLHV�LQ�
&KDFDSDPED�ZHUH�FRPSOHWHG�LQ�-XQH�ZLWK�WKH�H[FHS�
WLRQ�RI�SXPS�LQVWDOODWLRQV��ZKLFK�ZHUH�KHOG�XS�XQWLO�-XO\�
GXH�WR�D�&29,'�TXDUDQWLQH� 

· ,Q�-XO\��/LIH�*LYLQJ�:DWHU�UHFHLYHV�D�WHDP�RI�WKUHH�SUR�
IHVVRUV�DQG�IRXU�VWXGHQWV�LQ�(FXDGRU�WR�FRQWLQXH�UH�
VHDUFK�DQG�VWXGLHV�EHLQJ�GRQH�E\�WKH�&OHDQ�:DWHU�,Q�
VWLWXWH�RI�&DOYLQ�8QLYHUVLW\�RQ�UXUDO�ZDWHU�V\VWHPV�� 

dŚĞ�ŝŶƚĞƌŶƐ�
ǁŽƌŬĞĚ�ƐŚŽƵůĚĞƌ�
ƚŽ�ƐŚŽƵůĚĞƌ�ŝŶ�
ǁĂƚĞƌ�ĂŶĚ�ŵƵĚ�
ǁŝƚŚ�ƚŚĞ�ǁŝƚŚ�ƚŚĞ�
ĐŽŵŵƵŶŝƚǇ�ŽĨ�
�ǌĂŵĂ�ŽŶ�Ă�
͞ŵŝŶŐĂ͟�ǁŽƌŬ�
ďĞĞ�ƚŽ�ƉƌŽƚĞĐƚ�
ƚŚĞŝƌ�ƐƉƌŝŶŐ͘� 

DĂƌǇ͕�:ĂĐŽď͕�ĂŶĚ�
DŝĐŚĂĞů�ŚĂǀĞ�
ĞŶũŽǇĞĚ�ĞǆƉĞƌŝͲ
ĞŶĐŝŶŐ��ĐƵĂĚŽƌ�
ŽŶ�ǁĞĞŬĞŶĚƐ�ĂŶĚ�
ƐǁŝŵŵŝŶŐ�ƵŶĚĞƌ�
ƚŚŝƐ�ƉŝĐƚƵƌĞƐƋƵĞ�
ũƵŶŐůĞ�ǁĂƚĞƌĨĂůů͘ 

0LFKDHO��D�*HRUJH�)R[�8QLYHUVLW\�FLYLO�
HQJLQHHULQJ�VHQLRU�REVHUYHV��WKDW�UHOD�
WLRQVKLSV�EHWZHHQ�VWDII�DQG�FRPPXQLW\�
PHPEHUV�DUH�XQLTXH�� 

dŚĞ�ŝŶƚĞƌĂĐƟŽŶƐ�ĂƌĞ�ůŝŬĞ�ŶŽƚŚŝŶŐ�/�ŚĂǀĞ�ĞǀĞƌ�
ƐĞĞŶ͘�dŚĞǇ�ĂƌĞ�ďƵƐŝŶĞƐƐ-ƌĞůĂƚĞĚ�ŝŶ�ƚŚĞ�ƐĞŶƐĞ�
ƚŚĂƚ�ĚŝƐĐƵƐƐŝŽŶƐ�ĂŶĚ�ĂƌŐƵŵĞŶƚƐ�ǁŝůů�ďĞ�ŚĞůĚ�ŝŶ�
ŽƌĚĞƌ�ƚŽ�ƐĂƟƐĨǇ ŶŽƚ�ŽŶůǇ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ�ĂƐ�Ă�

ǁŚŽůĞ͕�ďƵƚ�ĞĂĐŚ�ŝŶĚŝǀŝĚƵĂů�ŝƐ�ŚĞĂƌĚ�ǁŚĞŶ�ƚŚĞǇ�ŚĂǀĞ�ƐŽŵĞƚŚŝŶŐ�ƚŽ�
ƐĂǇ͘�/�ŚĂǀĞ�ǁŝƚŶĞƐƐĞĚ�ŚĞĂƚĞĚ�ĚŝƐĐƵƐƐŝŽŶƐ�ďĂĐŬ�ĂŶĚ�ĨŽƌƚŚ�ďĞƚǁĞĞŶ�
^ƉĂŶŝƐŚ�ĂŶĚ�YƵŝĐŚƵĂ͘��Ǉ�ƚŚĞ�ĞŶĚ�ŽĨ�ŝƚ͕�Ă�ŶĞǆƚ�ƐƚĞƉ�ŚĂƐ�ďĞĞŶ�ƉƌŽͲ
ƉŽƐĞĚ�ƚŚĂƚ�ĞǀĞƌǇŽŶĞ�ŝƐ�ĐŽŵĨŽƌƚĂďůĞ�ǁŝƚŚ͕�ĂŶĚ�ŝƚ�ĂůǁĂǇƐ�ĞŶĚƐ�ŝŶ�
ŐƌĂƟƚƵĚĞ�ĂŶĚ�ĨƌŝĞŶĚƐŚŝƉ�ĨƌŽŵ�ďŽƚŚ�ƐŝĚĞƐ͘�dŚĞ�ƐƚĂī�ĂŶĚ�ĐŽŵŵƵŶŝͲ
ƚǇ�ŵĞŵďĞƌƐ�ŚĂǀĞ�ƚƌĞŵĞŶĚŽƵƐ�ƌĞƐƉĞĐƚ�ĨŽƌ�ĞĂĐŚ�ŽƚŚĞƌ�ĂŶĚ�ƚŚŝƐ�ĂůͲ
ůŽǁƐ�ĨŽƌ�ŚŽŶĞƐƚ͕�ŽƉĞŶ�ĚŝƐĐƵƐƐŝŽŶ͘ 

�ƌƵĐĞ�ƚŽŽŬ�Ă�
^ĂƚƵƌĚĂǇ�ŚŝŬĞ�
ǁŝƚŚ�ƚŚĞ�ŝŶͲ
ƚĞƌŶƐ�ƵƉ�ƚŽ�

ϭϲ͕ϳϰϬ�Ō͘�ĞůĞͲ
ǀĂƟŽŶ�ŽŶ�Dƚ͘�
�ŚŝŵďŽƌĂǌŽ͘ 


