
Planning Assistance to States 
 
             

Assabet River, Massachusetts 
Sediment and Dam Removal Feasibility Study 
 
 

 
 
 
    September 2010 

 
   US Army Corps 
   of Engineers   

   New England District 



(6���
�

EXECUTIVE SUMMARY 
�
�
7KLV�LQYHVWLJDWLRQ�ZDV�FRQGXFWHG�E\�WKH�1HZ�(QJODQG�'LVWULFW�RI�WKH�8�6��$UP\�&RUSV�RI�
(QJLQHHUV��&RUSV��XQGHU�WKH�3ODQQLQJ�$VVLVWDQFH�WR�6WDWHV��3$6��3URJUDP�DV�DXWKRUL]HG�LQ�
3XEOLF�/DZ��������DQG�DPHQGHG�LQ�VXEVHTXHQW�OHJLVODWLRQ���7KH�VWXG\�ZDV�SHUIRUPHG�WKURXJK�D�
������FRVW�VKDULQJ�DJUHHPHQW�ZLWK�WKH�0DVVDFKXVHWWV�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ�
�0DVV'(3����7KH�0DVV'(3�HQWHUHG�LQWR�D�0HPRUDQGXP�RI�8QGHUVWDQGLQJ��028��ZLWK�WKH�VL[�
$VVDEHW�5LYHU�&RQVRUWLXP�FRPPXQLWLHV��:HVWERURXJK��6KUHZVEXU\��1RUWKERURXJK��
0DUOERURXJK��+XGVRQ��DQG�0D\QDUG��IRU�WKH�VHGLPHQW�DQG�GDP�UHPRYDO�VWXG\���7KH�028�
HVWDEOLVKHG�D�6WXG\�&RRUGLQDWLRQ�7HDP��6&7��PDGH�XS�RI�WZHOYH�PHPEHUV��VL[�IURP�WKH�
FRPPXQLWLHV�DQG�VL[�VHOHFWHG�E\�0DVV'(3�LQFOXGLQJ�WKH�2UJDQL]DWLRQ�IRU�WKH�$VVDEHW�5LYHU�
�2$5���WR�FROODERUDWH�LQ�WKH�VWXG\�HIIRUW. 
 
Purpose 
 
7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�SURYLGH�SODQQLQJ�DVVLVWDQFH��SODQQLQJ�OHYHO�HQJLQHHULQJ�DQG�
VFLHQWLILF�LQIRUPDWLRQ��WR�0DVV'(3�RQ�WKH�SRWHQWLDO�IHDVLELOLW\�RI�VHGLPHQW�DQG�GDP�UHPRYDO�WR�
UHGXFH�LQWHUQDO�UHF\FOLQJ�RI�SKRVSKRUXV��VHGLPHQW�SKRVSKRUXV�IOX[��LQ�WKH�$VVDEHW�5LYHU���7KH�
ILUVW�SDUW�RI�WKH�VWXG\�IRFXVHG�RQ�UHGXFWLRQV�LQ�LQWHUQDO�SKRVSKRUXV�UHF\FOLQJ�IURP�VHGLPHQW�IRU�
VHGLPHQW�DQG�GDP�UHPRYDO�PHDVXUHV���7KH�VHFRQG�SDUW�RI�WKH�VWXG\�IRFXVHG�RQ�HQJLQHHULQJ�DQG�
HQYLURQPHQWDO�FRQVLGHUDWLRQV�IRU�K\SRWKHWLFDO�GDP�UHPRYDO����
�
,I�LQ�WKH�IXWXUH�D�SURSRQHQW�VWHSV�IRUZDUG�ZKR�ZLVKHV�WR�SXUVXH�GDP�UHPRYDO��WKHQ�WKHUH�ZRXOG�
EH�D�GHWDLOHG�HQYLURQPHQWDO�DVVHVVPHQW�DQG�SHUPLWWLQJ�SURFHVV�LQYROYHG�DW�DOO�OHYHOV�RI�
JRYHUQPHQW�±�ORFDO���VWDWH��DQG�)HGHUDO�    
 
7KH�IROORZLQJ�VL[�GDPV�RQ�WKH�ULYHU��DQG�WKH�DVVRFLDWHG�VHGLPHQW�EHKLQG�WKHP��ZHUH�FRQVLGHUHG�
LQ�WKH�SODQQLQJ�VWXG\����

x $OXPLQXP�&LW\�'DP��1RUWKERURXJK��
x $OOHQ�6WUHHW�'DP��1RUWKERURXJK�
x +XGVRQ�'DP��+XGVRQ�
x *OHDVRQGDOH�'DP��6WRZ�
x %HQ�6PLWK�'DP��0D\QDUG�
x 3RZGHUPLOO�'DP��$FWRQ�
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Background 
 
0DVV'(3�LQ������SUHSDUHG�D�³7RWDO�0D[LPXP�'DLO\�/RDG�IRU�3KRVSKRUXV´��70'/��IRU�WKH�
ULYHU�WR�DGGUHVV�WKH�SUREOHP�RI�HXWURSKLFDWLRQ�WKURXJKRXW�WKH�$VVDEHW�5LYHU�V\VWHP�LQ�UHVSRQVH�
WR�KLJK�OHYHOV�RI�SKRVSKRUXV���7KH�70'/�UHTXLUHG�LPSOHPHQWDWLRQ�RI�PHDVXUHV�WR�GHFUHDVH�
SKRVSKRUXV�ORDGLQJ�WR�WKH�ULYHU�DQG�DGRSWHG�DQ�DGDSWLYH�PDQDJHPHQW�DSSURDFK�LQ�DFFRUGDQFH�
ZLWK�(3$�DSSURYHG�SURFHGXUHV���7KH�70'/�IRU�WKH�ULYHU�FDQ�EH�YLHZHG�DW�
KWWS���ZZZ�VWDWH�PD�XV�GHS�ZDWHU�UHVRXUFHV�WPGOV�KWP�VXDVFR�����
�
6WXGLHV�E\�0DVV'(3�KDYH�GHWHUPLQHG�WKDW�WKH�$VVDEHW�5LYHU�H[SHULHQFHV�WKH�HIIHFWV�RI�
HXWURSKLFDWLRQ�GXH�WR�H[FHVVLYH�QXWULHQW�ORDGLQJV��SDUWLFXODUO\�SKRVSKRUXV��IURP�ZDVWHZDWHU�
WUHDWPHQW�IDFLOLWLHV��::7)V���QRQSRLQW�VRXUFHV��DQG�VHGLPHQW�SKRVSKRUV�IOX[�DQG�WKDW�QXLVDQFH�
DTXDWLF�YHJHWDWLRQ�UHODWHG�WR�HXWURSKLFDWLRQ�LPSDLUV�GHVLJQDWHG�XVHV�DV�GHILQHG�E\�6WDWH�:DWHU�
4XDOLW\�6WDQGDUGV��LQFOXGLQJ�UHFUHDWLRQ��DHVWKHWLFV��DQG�ILVK�DQG�ZLOGOLIH�KDELWDW����
�
3KDVH���RI�WKH�70'/�UHTXLUHG�WKDW�WKH�IRXU�::7)V�GLVFKDUJLQJ�WR�WKH�$VVDEHW�5LYHU�GHFUHDVH�
WKH�WRWDO�SKRVSKRUXV�LQ�WKHLU�HIIOXHQW�WR�����PJ�O��$SULO�WR�2FWREHU��DQG�����PJ�O��1RYHPEHU�WR�
0DUFK����7KH�����PJ�O�UHTXLUHPHQW�UHVXOWHG�LQ�WKH�QHHG�WR�DGG�QHZ�SKRVSKRUXV�UHPRYDO�
WHFKQRORJ\�DW�WKH�VDPH�WLPH�DV�GRLQJ�VLJQLILFDQW�IDFLOLW\�XSJUDGHV���7KHVH�XSJUDGHV�DUH�FXUUHQWO\�
EHLQJ�LPSOHPHQWHG�DQG�SDLG�IRU�E\�WKH�FRPPXQLWLHV�WKDW�RZQ�RU�XVH�WKH�::7)V��
�
3KDVH���RI�WKH�70'/�UHTXLUHG�DGGLWLRQDO�SURMHFWV�EH�LPSOHPHQWHG�WR�FRQWLQXH�WR�GHFUHDVH�WRWDO�
SKRVSKRUXV�ORDGLQJ�WR�WKH�ULYHU���7KH�0DVV'(3������SKRVSKRUXV�70'/�LQGLFDWHG�WKDW�WR�
DFKLHYH�FRPSOLDQFH�ZLWK�ZDWHU�TXDOLW\�VWDQGDUGV�D����SHUFHQW�UHGXFWLRQ�LQ�VHGLPHQW�SKRVSKRUXV�
IOX[�ZDV�QHHGHG�LQ�DGGLWLRQ�WR�3KDVH���::7)�LPSURYHPHQWV���3RWHQWLDO�RSWLRQV�LGHQWLILHG�LQ�WKH�
�����70'/�WR�DFKLHYH�WKH����SHUFHQW�VHGLPHQW�SKRVSKRUXV�IOX[�UHGXFWLRQ�LQFOXGHG�VHGLPHQW�
DQG�RU�GDP�UHPRYDO�RQ�WKH�$VVDEHW�5LYHU�����
�
7KH�&RUSV�³3ODQQLQJ�$VVLVWDQFH�WR�6WDWHV�6WXG\´�VWXG\�LV�D�IROORZ�RQ�HIIRUW�WR�WKH�0DVV'(3�
�����70'/�WR�SURYLGH�DGGLWLRQDO�LQIRUPDWLRQ�RQ�WKH�IHDVLELOLW\�RI�VHGLPHQW�DQG�GDP�UHPRYDO�WR�
GHFUHDVH�VHGLPHQW�SKRVSKRUXV�IOX[����
�
Modeling and Modeling Results 
�
,Q�WKH�ILUVW�SDUW�RI�WKH�VWXG\�WKH�&RUSV�FRQWUDFWHG�ZLWK WKH�HQJLQHHULQJ�ILUP�RI�&DPS��'UHVVHU��
DQG�0F.HH��&'0��WR�SHUIRUP�GDWD�FROOHFWLRQ�DQG�FRPSXWHU�PRGHOLQJ���&RPSXWHU�PRGHOV�XVHG�
DUH�OLVWHG�EHORZ�DQG�DQ�DQDO\VLV�LV�SURYLGHG�LQ�WKH�&'0�³0RGHOLQJ�5HSRUW´�GDWHG�-XQH�������
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x +(&�5$6�PRGHO�ZDV�XVHG�WR�H[DPLQH�WKH�HIIHFW�RI�GDP�UHPRYDO�RQ�ZDWHU�VXUIDFH�
HOHYDWLRQV��

x +(&���PRGHO�XVHG�WR�VLPXODWH�WKH�PRYHPHQW�RI�VHGLPHQW�IROORZLQJ�GDP�UHPRYDO��DQG�
FKDQJHV�WR�WKH�ULYHUEHG�SURILOH�IROORZLQJ�GUHGJLQJ��

x +63)�PRGHO�ZDV�XVHG�WR�TXDOLWDWLYHO\�DVVHVV�HLWKHU�SRVLWLYH�RU�QHJDWLYH�FKDQJHV�LQ�ZDWHU�
TXDOLW\�DVVRFLDWHG�ZLWK�WKH�PHDVXUH��GDP�UHPRYDO�DQG�GUHGJLQJ���

x $�VSUHDGVKHHW�PRGHO��EDVHG�RQ�HTXDWLRQV�IURP�WKH�86�(3$�48$/�.�PRGHO��ZDV�XVHG�
WR�XQGHUVWDQG�WKH�G\QDPLFV�RI�SKRVSKRUXV�IOX[�LQ�WKH�V\VWHP��

�

7KH�IROORZLQJ�VXPPDUL]HV�WKH�UHVXOWV�RI�WKDW�DQDO\VLV��

�
6HGLPHQW�'UHGJLQJ�$ORQH��
'UHGJLQJ�RI�VHGLPHQW�IURP�EHKLQG�GDPV�ZDV�FRQVLGHUHG�WR�GHFUHDVH�VHGLPHQW�SKRVSKRUXV�IOX[���
+RZHYHU��GUHGJLQJ�DORQH�ZRXOG�DW�EHVW�DFKLHYH�RQO\�VKRUW�WHUP��a�WZR�WR�IRXU�\HDUV��UHGXFWLRQV�
LQ�VHGLPHQW�SKRVSKRUXV�UHOHDVH�DQG�WKH�LQFUHDVHG�K\GUDXOLF�UHVLGHQFH�WLPH�LQ�WKH�LPSRXQGPHQWV�
ZRXOG�OLNHO\�GR�PRUH�WR�VWLPXODWH�ELRPDVV�JURZWK�WKDQ�WKH�UHGXFWLRQ�LQ�VHGLPHQW�SKRVSKRUXV�
ORDGLQJ�ZRXOG�LQKLELW�LW���7KHUHIRUH�GUHGJLQJ�DORQH�ZDV�QRW�FRQVLGHUHG�WR�EH�D�YLDEOH�FRQWURO�
PHDVXUH��
�
6HGLPHQW�'HDFWLYDWLRQ�
6HGLPHQW�GHDFWLYDWLRQ�ZDV�DOVR�FRQVLGHUHG�WR�GHFUHDVH�VHGLPHQW�SKRVSKRUXV�IOX[���7KLV�PHDVXUH�
LV�JHQHUDOO\�XVHG�LQ�ODNHV���7KH�DSSURDFK�LV�WR�DSSO\�D�FKHPLFDO��DOXPLQXP��LURQ�RU�FDOFLXP�VDOWV�
KDYH�EHHQ�XVHG��VR�WKDW�WKH�FKHPLFDO�ERWK�VFDYHQJHV�LQRUJDQLF�SKRVSKRUXV�LQ�WKH�ZDWHU�FROXPQ�
DQG�WKHQ�VHDO�WKH�VHGLPHQW�WR�KLQGHU�WKH�UHF\FOLQJ�RI�VHGLPHQW�SKRVSKRURXV�LQWR�WKH�ZDWHU�
FROXPQ���,Q�WKH�$VVDEHW��KRZHYHU��LW�ZDV�HVWLPDWHG�WKDW�WKHUH�ZRXOG�EH�IDLUO\�UDSLG������\HDUV��
SKRVSKRUXV�UHSOHQLVKPHQW�IURP�WKH�VHWWOLQJ�RI�ELRPDVV�DQG�LQ�VWUHDP�SKRVSKRUXV�FRQWULEXWLRQV�
WR�WKH�VHGLPHQW���6HGLPHQW�GH�DFWLYDWLRQ�LV�QRW�FRQVLGHUHG�WR�EH�D�YLDEOH�ORQJ�WHUP�PHDVXUH��
�
3ODQQHG�::7)�,PSURYHPHQWV�
0RGHOLQJ�UHVXOWV�VXJJHVW�WKDW�VLJQLILFDQW�VWULGHV�ZLOO�EH�PDGH�WRZDUG�WKH�70'/�JRDO�RI�����
UHGXFWLRQ�LQ�VHGLPHQW�SKRVSKRUXV�IOX[�DQG�RYHUDOO�LPSURYHG�ZDWHU�TXDOLW\�ZKHQ�WKH�FXUUHQW�
SODQQHG�LPSURYHPHQWV�DUH�LQ�SODFH�DW�WKH�::7)V���3ODQQHG�UHGXFWLRQV�LQ�SKRVSKRUXV�GLVFKDUJHV�
IURP�::7)V�DQG�WKH�JRDO�RI�D����SHUFHQW�UHGXFWLRQ�LQ�VHGLPHQW�SKRVSKRUXV�UHOHDVH�DUH�QRW�
LQGHSHQGHQW��WKH�SODQQHG�LPSURYHPHQWV�DW�::7)V�DUH�OLNHO\�WR�FROOHFWLYHO\�\LHOG�D�VLJQLILFDQW�
UHGXFWLRQ�LQ�VHGLPHQW�SKRVSKRUXV�IOX[����
�
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'DP�5HPRYDO�DQG�3ODQQHG�::7)�3KRVSKRUXV�5HGXFWLRQV��
'DP�UHPRYDO�LQ�FRPELQDWLRQ�ZLWK�SODQQHG�UHGXFWLRQV�LQ�::7)�ZDV�DOVR�FRQVLGHUHG����([SHFWHG�
ZDWHU�TXDOLW\��LPSURYHPHQWV�LQFOXGH�KLJKHU�PLQLPXP�GLVVROYHG�R[\JHQ�OHYHOV��ORZHU�UDQJHV�RI�
GLXUQDO�'2�IOXFWXDWLRQ��IHZHU�DQG�OHVV�VHYHUH�RFFXUUHQFHV�RI�'2�VXSHU�VDWXUDWLRQ��FRROHU�ZDWHU�
WHPSHUDWXUHV��DQG�OHVV�QXLVDQFH�DTXDWLF�YHJHWDWLRQ��
�
0RGHOLQJ�UHVXOWV�LQGLFDWHG�WKDW�WKH�SRWHQWLDO�UHPRYDO�RI�%HQ�6PLWK�GDP�ZRXOG�FRQWULEXWH�WR�
DFKLHYHPHQW�RI�ZDWHU�TXDOLW\�JRDOV�WKURXJK�UHGXFWLRQV�LQ�VHGLPHQW�SKRVSKRUXV�IOX[�EHFDXVH�WKH�
ELRPDVV�JURZWK�DQG�VHWWOLQJ�WKDW�XOWLPDWHO\�GULYHV�WKH�VHGLPHQW�IOX[�ZRXOG�GHFUHDVH�ZLWK�GDP�
UHPRYDO����
�
0RGHOLQJ�UHVXOWV�DOVR�LQGLFDWHG�WKDW�SRWHQWLDO�UHPRYDO�+XGVRQ�DQG�*OHDVRQGDOH�GDPV�ZRXOG�DOVR�
FRQWULEXWH�LQFUHPHQWDOO\�WR�WKHVH�JRDOV���5HPRYDO�RI�WKH�WZR�PRVW�XSVWUHDP�GDPV�LQ�WKLV�VWXG\��
$OXPLQXP�&LW\�DQG�$OOHQ�6WUHHW��ZRXOG�UHVXOW�LQ�ZDWHU�TXDOLW\�LPSURYHPHQWV�LQ�VWUHDP�UHDFKHV�
DIIHFWHG�E\�WKH�H[LVWLQJ�LPSRXQGPHQWV��EXW�ZRXOG�KDYH�PLQLPDO�HIIHFWV�RQ�GRZQVWUHDP�ZDWHU�
TXDOLW\���6LPLODUO\��UHPRYDO�RI�3RZGHUPLOO�GDP�ZRXOG�KDYH�RQO\�ORFDOL]HG�EHQHILWV����
�
'UHGJLQJ�RI�DQ\�RU�DOO�RI�WKH�LPSRXQGPHQWV�LV�VXJJHVWHG�RQO\�WR�FRQWURO�VHGLPHQW�PRYHPHQW�
IROORZLQJ�GDP�UHPRYDO��DQG�DV�QRWHG�DERYH�LW�KDV�QR�VLJQLILFDQW�ORQJ�WHUP�ZDWHU�TXDOLW\�EHQHILWV�
E\�LWVHOI����
�
(VWLPDWHG�5HGXFWLRQV�LQ�6HGLPHQW�3KRVSKRUXV�)OX[�
7KH�PRGHOLQJ�DQDO\VLV�LQGLFDWHG�WKDW�WKH�SODQQHG�::7)�LPSURYHPHQWV�ZRXOG�UHVXOW�LQ�D����
SHUFHQW�UHGXFWLRQ�LQ�3�/RDG�DQG�SRWHQWLDO�GDP�UHPRYDOV�ZRXOG�SURYLGH�DQRWKHU����SHUFHQW�
UHGXFWLRQ���7KH�HVWLPDWHG����SHUFHQW�LV�D�FRQVHUYDWLYH�HVWLPDWH�DQG�WKH�SHUFHQW�UHGXFWLRQ�IURP�
GDP�UHPRYDO�PD\�EH�JUHDWHU���:LWK�ERWK�SODQQHG�::7)�LPSURYHPHQWV�DQG�GDP�UHPRYDOV�WKH�
VHGLPHQW�SKRVSKRUXV�IOX[�UHGXFWLRQ�LV�HVWLPDWHG�WR�EH�DSSUR[LPDWHO\����SHUFHQW��QHDU�WKH�70'/�
WDUJHW�RI����SHUFHQW�UHGXFWLRQ��
�
$GDSWLYH�0DQDJHPHQW�$SSURDFK��
'XULQJ�WKLV�VWXG\�DGGLWLRQDO�GDWD�ZDV�FROOHFWHG�E\�&'0�RQ�VHGLPHQW�3�IOX[�LQ�WKH�$VVDEHW�5LYHU�
WR�KHOS�XQGHUVWDQG�WKH�QDWXUH�RI�VHGLPHQW�SKRVSKRUXV�IOX[���%RWK�WKH�VHGLPHQW�SKRVSKRUXV�IOX[�
ILHOG�GDWD�FROOHFWHG��DV�ZHOO�DV�WKH�PDVV�EDODQFH��VSUHDGVKHHW��PRGHO�RI�VHGLPHQW�SKRVSKRURXV�
IOX[��OHG�WR�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�VHDVRQDOLW\�DVVRFLDWHG�ZLWK�VHGLPHQW�SKRVSKRUXV�IOX[���
5HVXOWV�LQGLFDWH�WKDW�WKH�VHGLPHQW�UHVSRQVH�WR�D�FKDQJH�LQ�RYHUO\LQJ�ZDWHU�SKRVSKRUXV�
FRQFHQWUDWLRQ�LV�IDLUO\�VKRUW��VHYHUDO�VHDVRQV�����
�
7KLV�UHDOL]DWLRQ�VXSSRUWV�WKH�DGDSWLYH�PDQDJHPHQW�DSSURDFK�DGRSWHG�E\�0DVV'(3�LQ�WKH������
70'/���$OVR�DV�WKHUH�DUH�LQKHUHQW�OLPLWDWLRQV�DQG�XQFHUWDLQWLHV�RI�SUHGLFWLYH�PRGHOLQJ�RI�D�
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G\QDPLF�SK\VLFDO��FKHPLFDO��DQG�ELRORJLFDO�V\VWHP��WKH�DFFXUDF\�DQG�HIIHFWLYHQHVV�RI�WDUJHW�
UHGXFWLRQV�FRXOG�EH�FRQILUPHG�E\�PRQLWRULQJ���
�
6HDVRQDO�::7)�'LVFKDUJH�/LPLW�
$OWKRXJK�FRQVLGHUDWLRQ�RI�ORZHU�::7)�ZLQWHU�3�GLVFKDUJH�OLPLWV�ZDV�QRW�VSHFLILFDOO\�SDUW�RI�
WKLV�VWXG\��WKH�3�IOX[�PRGHO�EDVHG�RQ�OLPLWHG�ODERUDWRU\�GDWD�LQGLFDWHG�WKDW�ZLQWHU�3�ORDGLQJ�PD\�
KDYH DQ�HIIHFW�RQ�VXPPHU�VHGLPHQW�IOX[�UDWHV���,I�WKLV�LV�FRQILUPHG��WKH�DGGLWLRQDO�UHGXFWLRQV�LQ�
SKRVSKRUXV�OHYHOV�LQ�::7)�GLVFKDUJHV�GXULQJ�WKH�QRQ�JURZLQJ�VHDVRQ��EHORZ�WKH�FXUUHQW�
SODQQHG�OLPLW�RI��PJ�/��PD\�PDNH�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�DFKLHYLQJ�ZDWHU�TXDOLW\�
VWDQGDUGV��HVSHFLDOO\�LI�RQO\�OLPLWHG�RU�QR�GDP�UHPRYDO�LV�XQGHUWDNHQ����)XUWKHU�VWXG\�LV�
QHFHVVDU\�WR�EHWWHU�XQGHUVWDQG�WKLV�LVVXH���
�
$Q�DGGLWLRQDO�FRQVLGHUDWLRQ�RI�WKH�PRGHOLQJ�VWXG\�ZDV�WKDW�LI�QR�RWKHU�LPSURYHPHQWV�ZHUH�
LPSOHPHQWHG��IXUWKHU�UHGXFWLRQV�LQ�VXPPHU�3�GLVFKDUJH�OLPLWV��EHORZ�����PJ�/��ZRXOG�QRW�
FRQWULEXWH�VLJQLILFDQWO\�WR�IXUWKHU�UHGXFWLRQ�LQ�VHGLPHQW�SKRVSKRUXV�IOX[���7KLV�LV�EHFDXVH�WKH�
DQDO\VLV�LQGLFDWHG�WKDW�WKH�ZLQWHU�LQVWUHDP�SKRVSKRUXV�FRQFHQWUDWLRQ�KDV�D�VWURQJ�HIIHFW�RQ�WKH��
3�IOX[�WKH�IROORZLQJ�VXPPHU���7KHUHIRUH��LI�WKH�VXPPHU�3�GLVFKDUJH�OLPLWV�ZHUH�GHFUHDVHG�EHORZ�
����PJ�/�ZLWKRXW�DQ\�IXUWKHU�UHGXFWLRQ�LQ�ZLQWHU�OLPLWV��WKH�3�IOX[�LQ�WKH�VXPPHU�ZRXOG�VWLOO�EH�
³FRQWUROOHG´�E\�WKH�ZLQWHU�LQVWUHDP�SKRVSKRUXV�FRQFHQWUDWLRQ. 
�

Potential Dam and Sediment Removal 

�
7KH�VHFRQG�SDUW�RI�WKH�³3ODQQLQJ�$VVLVWDQFH�WR�6WDWHV�6WXG\´�VWXG\�IRFXVHG�RQ�IHDVLELOLW\�RI�GDP�
UHPRYDO�LQFOXGLQJ�HQJLQHHULQJ�FRQVLGHUDWLRQV�DQG�LGHQWLILFDWLRQ�RI�VRPH�RI�WKH�HQYLURQPHQWDO�
LPSDFWV�WKDW�ZRXOG�EH�DVVRFLDWHG�ZLWK�D�SRWHQWLDO�GDP�UHPRYDO�SURMHFW���
�
7KLV�VWXG\�ZDV�QRW�PHDQW�WR�EH�DQ�(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW�GRFXPHQW�RI�GDP�UHPRYDO�
QRU�LV�LW�D�&RUSV�GHFLVLRQ�GRFXPHQW���7KHUH�DUH�PDQ\�SHUPLWV�DQG�HQYLURQPHQWDO�VWXGLHV�DW�DOO�
OHYHOV�RI�JRYHUQPHQW�WKDW�ZRXOG�DSSO\�WR�D�GDP�UHPRYDO�SURMHFW�LI�D�GDP�UHPRYDO�SURSRQHQW�
ZHUH�WR�VWHS�IRUZDUG���)HGHUDO�ODZV�VXFK�DV�WKH�1DWLRQDO�(QYLURQPHQWDO�3ROLF\�$FW��WKH�&OHDQ�
:DWHU�$FW���WKH�(QGDQJHUHG�6SHFLHV�$FW��WKH�)LVK�DQG�:LOGOLIH�&RRUGLQDWLRQ�$FW��WKH�1DWLRQDO�
+LVWRULF�3UHVHUYDWLRQV�$FW���WR�QDPH�D�IHZ��DV�ZHOO�DV�0DVVDFKXVHWWV�DQG�ORFDO�ODZV�DQG��
UHJXODWLRQV�ZRXOG�SURYLGH�WKH�IUDPHZRUN�IRU�WKH�GHWDLOHG�HYDOXDWLRQ�RI�SRWHQWLDO�SURMHFWV�LI�DQ\�
DUH�SURSRVHG�LQ�WKH�IXWXUH��
�
7KH�SODQQLQJ�VWXG\�LGHQWLILHG�HQJLQHHULQJ�DQG�HQYLURQPHQWDO�LVVXHV�UHODWHG�WR�GDP�UHPRYDO�DQG�
WKHVH�DUH�VXPPDUL]HG�EHORZ��
�
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6HGLPHQW�4XDQWLW\�DQG�6HGLPHQW�0DQDJHPHQW�
7KH�$VVDEHW�5LYHU�6WXG\�GDPV�KDYH�EHHQ�LQ�SODFH�VLQFH�WKH�ODWH�����V�DQG�HDUO\�����V�DQG�DV�D�
UHVXOW�VHGLPHQWV�KDYH�DFFXPXODWHG�EHKLQG�WKHVH�GDPV���,I�WKH�GDPV�DUH�UHPRYHG�VRPH�RI�WKLV�
PDWHULDO�ZRXOG�UHSRVLWLRQ�ZLWKLQ�WKH�FKDQQHO�DQG�VRPH�ZRXOG�PRYH�GRZQVWUHDP���7KH�TXDQWLW\�
RI�VHGLPHQW�WKDW�ZRXOG�PRYH�GRZQVWUHDP�LQ�D�VKRUW�SHULRG�RI�WLPH�IROORZLQJ�GDP�UHPRYDO�ZDV�
HVWLPDWHG�XVLQJ�WKH�+(&���FRPSXWHU�PRGHO���6HGLPHQW�YROXPH�HVWLPDWHV�WR�EH�PDQDJHG�UDQJHG�
IURP�������WR��������FXELF�\DUGV�IRU�$OXPLQXP�&LW\�DQG�%HQ�6PLWK�GDPV��UHVSHFWLYHO\��
�
$OVR�UHYLHZ�RI�VHGLPHQW�TXDOLW\�GDWD�LQGLFDWHG�WKDW�VRPH�RI�WKH�VHGLPHQWV�FRQWDLQ�FRQWDPLQDQWV�
WKDW�PD\�OLPLW�GLVSRVDO�RSWLRQV���,W�LV�VXJJHVWHG�WKDW�DGGLWLRQDO�VHGLPHQW�VDPSOLQJ�DQG�WHVWLQJ�EH�
SHUIRUPHG�LI�IXUWKHU�VWXGLHV�RI�GDP�UHPRYDOV�DUH�XQGHUWDNHQ���6XJJHVWHG�GHWDLOHG�VDPSOLQJ�SODQV�
IRU�$VVDEHW�5LYHU�VHGLPHQWV�DERYH�WKH�GDPV�DUH�SURYLGHG�LQ�WKH�&'0������³$VVDEHW�5LYHU�
6HGLPHQW�0DQDJHPHQW�3ODQ´�UHSRUW���7KHVH�VDPSOLQJ�SODQV�GR�QRW�DGGUHVV�HQYLURQPHQWDO�RU�
KHDOWK�ULVN�DVVHVVPHQWV�RI�VHGLPHQWV�FXUUHQWO\�XQGHU�ZDWHU�WKDW�FRXOG�EH�H[SRVHG�E\�GDP�
UHPRYDO���,W�LV�SRVVLEOH�WKDW�WKHVH�W\SHV�RI�VWXGLHV�PD\�EH�UHTXHVWHG�E\�UHJXODWRU\�DJHQFLHV�DV�
SDUW�RI�IXWXUH�ZRUN�RQ�GDP�UHPRYDO�IHDVLELOLW\�����
�
&RQVWUXFWLRQ�&RVW�(VWLPDWHV�IRU�'DP�5HPRYDO�
&RQVWUXFWLRQ�FRVW�HVWLPDWHV�IRU�K\SRWKHWLFDO�GDP�UHPRYDO��prepared�E\�&'0�LQ�������UDQJHG�
IURP�DERXW���PLOOLRQ�GROlars for the AOXPLQXP�&LW\�GDP�WR����PLOOLRQ�GROODUV�IRU�%HQ�6PLWK�
GDP���,Q�DGGLWLRQ�WR�FRQVWUXFWLRQ�FRVWV��FRVWV�IRU�D�GDP�UHPRYDO�SURMHFW�ZRXOG�LQFOXGH�
HQYLURQPHQWDO�VWXGLHV�DQG�SXEOLF�UHYLHZ��GHVLJQ��SHUPLWWLQJ��DQG�SURMHFW�PDQDJHPHQW���7KHVH�
FRVWV�DUH�QRW�HVWLPDWHG�DW�WKLV�WLPH�DQG�ZRXOG�YDU\�GHSHQGLQJ�RQ�WKH�HQWLW\�WKDW�PLJKW�LPSOHPHQW�
D�SRWHQWLDO�GDP�UHPRYDO�SURMHFW���$OVR�WKHUH�ZRXOG�EH�UHDO�HVWDWH�FRVWV�DVVRFLDWHG�ZLWK�
LPSOHPHQWDWLRQ�LQFOXGLQJ�LWHPV�VXFK�DV�FRVW�RI�WKH�SXUFKDVH�RI�WKH�GDP��SHUPDQHQW�RU�WHPSRUDU\�
FRQVWUXFWLRQ�HDVHPHQWV��DQG�SXUFKDVH�RI�ODQG�LQ�IHH�DV�GHWHUPLQHG�WR�EH�QHHGHG�IRU�D�SURMHFW���
$OVR�LQFUHDVHV�LQ�VHGLPHQW�YROXPHV�WKDW�QHHG�WR�EH�PDQDJHG�DQG�GLVSRVDO�FRQVWUDLQWV�GXH�WR�
FRQWDPLQDQWV�ZRXOG�LQFUHDVH�FRQVWUXFWLRQ�FRVW�HVWLPDWHV��
�
7DUJHW�)LVK�&RPPXQLW\�$QDO\VHV�
$�WDUJHW�ILVK�FRPPXQLW\��7)&��FDQ�EH�XVHG�DV�D�JXLGH�WR�LGHQWLI\�WKH�FRPSRVLWLRQ�RI�D�KHDOWK\�
ILVK�FRPPXQLW\�IRU�ODUJH�VWUHDPV�DQG�VPDOO�ULYHUV�LQ�WKH�1HZ�(QJODQG�UHJLRQ�DQG�FDQ�JXLGH�DQG�
KHOS�HYDOXDWH�ULYHU�UHKDELOLWDWLRQ��
�
7KH�H[LVWLQJ�ILVK�FRPPXQLW\��()&��LQ�WKH�$VVDEHW�LV�QRW�FRQVLVWHQW�ZLWK�WKH�WDUJHW�ILVK�
FRPPXQLW\��7)&��FRQVLGHUHG�IRU�WKH�ULYHU���&XUUHQW�ILVK�VSHFLHV�FRPSRVLWLRQ�FRQVLVWV�SULPDULO\�
RI�PDFURKDELWDW�JHQHUDOLVWV�DQG�SROOXWLRQ�WROHUDQW�VSHFLHV���7KH�RYHUDOO�GRPLQDQFH�RI�
PDFURKDELWDW�JHQHUDOLVWV�DQG�ODFN�RI�IOXYLDO�VSHFLDOLVW�LV�GLUHFWO\�UHODWHG�WR�WKH�HIIHFW�RI�WKH�GDPV�
DQG�WKH�FUHDWLRQ�RI�LPSRXQGPHQWV�LQ�ZKDW�QDWXUDOO\�ZRXOG�EH�IUHH�IORZLQJ�VWUHWFKHV�RI�ULYHU���
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7KH�FXUUHQW�ILVK�SRSXODWLRQ�LV�GRPLQDWHG�E\�PRUH�SROOXWLRQ�WROHUDQW�VSHFLHV��H�J��ZKLWH�VXFNHU�
DQG�EOXHJLOO����,W�LV�H[SHFWHG�WKDW�UHPRYLQJ�GDPV�RQ�WKH�$VVDEHW�5LYHU�DQG�LPSURYLQJ�ZDWHU�
TXDOLW\�ZRXOG�SURYLGH�KDELWDW�WKDW�ZRXOG�VXSSRUW�WKH�LQFUHDVH�LQ�IOXYLDO�GHSHQGHQW�DQG�IOXYLDO�
VSHFLDOLVW�VSHFLHV�FRQVLVWHQW�ZLWK�WKH�FRQVLGHUHG�WDUJHW�ILVK�FRPPXQLW\��7)&��IRU�WKLV�ULYHU��
�
2YHU�WKH�ORQJ�WHUP��UHPRYLQJ�GDPV�RQ�WKH�$VVDEHW�ZRXOG�DOVR�SURYLGH�IRU�WKH�IXWXUH�UHVWRUDWLRQ�
RI�WKH�PLJUDWRU\�FRUULGRU�RQ�WKH�$VVDEHW�DQG�SURYLGH�DFFHVV�WR�VSDZQLQJ�JURXQGV�DQG�QXUVHU\�
KDELWDW�IRU�DQDGURPRXV�VSHFLHV�ZKHQ�SDVVDJH�LV�SURYLGHG�DW�WKH�7DOERW�'DP�LQ�%LOOHULFD���
�
,I�LQ�WKH�IXWXUH�GDP�UHPRYDO�ZHUH�FRQVLGHUHG�IXUWKHU��DGGLWLRQDO�VWXGLHV�RI�ILVK�SRSXODWLRQV�RQ�
WKH�ULYHU�ZRXOG�EH�XVHIXO�WR�DVVHVV�FKDQJHV�WKDW�ZRXOG�WDNH�SODFH��
�
,PSDFW�RI�'DP�5HPRYDO�RQ�:DWHU�6XUIDFH�(OHYDWLRQV�
&RPSXWHU�PRGHOLQJ�RI�WKH�$VVDEHW�5LYHU�LQFOXGHG�DQ�H[DPLQDWLRQ�RI�WKH�HIIHFW�RI�GDP�UHPRYDOV�
RQ�ZDWHU�VXUIDFH�HOHYDWLRQV���&KDQJHV�ZHUH�FDOFXODWHG�XVLQJ�WKH�+(&�5$6�FRPSXWHU�PRGHO�
GHYHORSHG�IRU�WKH�VWXG\���7KH�+(&�5$6�PRGHO�UHVXOWV�LQGLFDWH�WKDW�GDP�UHPRYDO�VLJQLILFDQWO\�
ORZHUV�WKH�ZDWHU�VXUIDFH�HOHYDWLRQV�EHKLQG�WKH�GDPV��
�
5HFUHDWLRQ�
,I�WKH�GDPV�RQ�WKH�$VVDEHW�5LYHU�ZHUH�WR�EH�UHPRYHG�WKLV�ZRXOG�LPSDFW�WKH�UHFUHDWLRQDO�XVHV�WKDW�
UHO\�RQ�WKH�LPSRXQGPHQWV�DQG�WKH�GHHSHU�ZDWHU�GHSWK�SURYLGH�E\�WKH�LPSRXQGPHQWV���
5HFUHDWLRQDO�DFWLYLWLHV�RQ�WKH�LPSRXQGPHQWV�LQFOXGH�FDQRHLQJ��ND\DNLQJ��ILVKLQJ��LFH�VNDWLQJ��
FURVV�FRXQWU\�VNLLQJ�DQG�HQMR\PHQW�RI�WKH�RSHQ�ZDWHU�HQYLURQPHQW���$�GHWDLOHG�HYDOXDWLRQ�RI�
UHFUHDWLRQDO�LPSDFWV�ZDV�QRW�SDUW�RI�WKLV�VWXG\�EXW�ZRXOG�EH�QHHGHG�LI�GDP�UHPRYDO�LV�FRQVLGHUHG�
IXUWKHU�  $�UHFUHDWLRQDO�XVH�VXUYH\�ZRXOG�EH�YDOXDEOH�WR�GRFXPHQW�WKH�PDQ\�UHFUHDWLRQDO�XVHV�RI�
WKH�ULYHU. 
 
:DWHU�6XSSO\�
7KH�7RZQ�RI�6WRZ�UHOLHV�RQ�WKH�$VVDEHW�5LYHU�DW�ERWK�*OHDVRQGDOH�GDP�DQG�WKH�%HQ�6PLWK�GDP�
DV�D�VRXUFH�RI�ZDWHU�IRU�ILUH�SURWHFWLRQ�IRU�WKH�VXUURXQGLQJ�FRPPXQLWLHV���$OVR�VRPH�EXVLQHVVHV�
DORQJ�WKH�ULYHU�UHO\�RQ�WKH�ULYHU�DV�D�VRXUFH�RI�LUULJDWLRQ���,Q�DGGLWLRQ�WKHUH�DUH�ILUH�SRQGV�DQG�
ZHOOV�DGMDFHQW�WR�WKH�ULYHU�WKDW�ZRXOG�QHHG�WR�EH�FRQVLGHUHG���,I�GDP�UHPRYDO�ZHUH�FRQVLGHUHG�
IXUWKHU�WKHQ�ZDWHU�VXSSO\�XVHV�ZRXOG�QHHG�WR�EH�FRQVLGHUHG�LQ�PRUH�GHWDLO�WR�GHWHUPLQH�WKH�
LPSDFW�RI�GDP�UHPRYDO�DQG�PLWLJDWLRQ�SODQV�ZRXOG�DOVR�QHHG�WR�EH�GHYHORSHG�DV�DSSURSULDWH���
�
�
�
�
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0LOO�3RQG�DW�&ORFN�7RZHU�3ODFH�
 ,I�%HQ�6PLWK�GDP�ZHUH�WR�EH�UHPRYHG�WKHQ�WKH�$VVDEHW�5LYHU�ZDWHU�OHYHO�DW�WKH�FXUUHQW�FDQDO�
LQWDNH�SRLQW�ZRXOG�GURS�VXFK�WKDW�ZDWHU�ZRXOG�QR�ORQJHU�IORZ�E\�JUDYLW\�LQWR�WKH�PLOO�SRQG�DW�
&ORFN�7RZHU�3ODFH���2SWLRQV�ZRXOG�QHHG�WR�EH�HYDOXDWHG�WR�SURYLGH�ZDWHU�WR�WKH�PLOO�SRQG��
�
)ORRG�/HYHOV�
5HPRYLQJ�GDPV�ZRXOG�ORZHU�ZDWHU�OHYHOV�LQ�WKH�$VVDEHW�5LYHU���6WRUDJH�EHKLQG�WKH�GDPV�LV�
VPDOO�DQG�ZRXOG�QRW�EH�HQWLUHO\�ORVW�LI�WKH�GDPV�DUH�UHPRYHG��EHFDXVH�WKH�GDPV�DUH�ORFDWHG�DW�
QDWXUDO�UHVWULFWLRQV�LQ�WKH�ULYHU��WKH�HIIHFWV�RI�GDP�UHPRYDO�RQ�GRZQVWUHDP�SHDN�IORZV�ZRXOG�EH�
VPDOO���)XWXUH�VWXGLHV�ZRXOG�EH�QHHGHG�WR�GHWHUPLQH�LI�LW�LV�QHFHVVDU\�WR�OHDYH�SDUW�RI�WKH�
DEXWPHQWV�LQ�SODFH�WR�IXUWKHU�UHVWULFW�IORRG�IORZV�VXFK�WKDW�WKHUH�LV�QR�LQFUHDVH�LQ�GRZQVWUHDP�
SHDN�GLVFKDUJHV��KRZHYHU��WKH�HOLPLQDWLRQ�RI�WKH�SRROV�EHKLQG�WKH�GDPV�ZRXOG�PHDQ�WKDW�WKH�
VDPH�VWRUDJH�DV�EHIRUH�GDP�UHPRYDO�FDQ�EH�DFKLHYHG�DW�D�ORZHU�ZDWHU�OHYHO��
�
:HWODQGV�,PSDFWV�
0DQ\�RI�WKH�ZHWODQGV�DORQJ�WKH�$VVDEHW�5LYHU�H[LVW�EHFDXVH�RI�WKH�ZDWHU�EDFNHG�XS�E\�WKH�GDPV��
7KH�SODQQLQJ�OHYHO�DQDO\VLV�GHWHUPLQHG�WKDW�WKHUH�ZRXOG�EH�ERWK�FKDQJHV�LQ�ZHWODQG�W\SHV�DQG�D�
ORVV�RI�ZHWODQGV�DV�D�UHVXOW�RI�GDP�UHPRYDO���7KH�ODUJHVW�FKDQJHV�LQ�ZHWODQGV�ZRXOG�RFFXU�EHKLQG�
%HQ�6PLWK��*OHDVRQGDOH��DQG�+XGVRQ�GDPV���,I�D�SRWHQWLDO�GDP�UHPRYDO�SURMHFW�ZHUH�WR�EH�
FRQVLGHUHG�IXUWKHU��ZHWODQGV�LPSDFWV�DQG�SRWHQWLDO�PLWLJDWLRQ�ZRXOG�QHHG�WR�EH�DVVHVVHG���
:HWODQGV�DUH�UHJXODWHG�XQGHU�ERWK�)HGHUDO�DQG�VWDWH�ODZV��
�
:LOGOLIH�DQG�5DUH�6SHFLHV�+DELWDW�
:LOGOLIH�KDELWDW�LQFOXGHV�RSHQ�ZDWHU�DUHDV��ZHWODQGV��DQG�XSODQG�IRUHVW���7KHVH�DUHDV�SURYLGH�
YDOXDEOH�KDELWDW�IRU�D�YDULHW\�RI�LQYHUWHEUDWHV��DPSKLELDQV��UHSWLOHV��ELUGV��DQG�PDPPDOV���7KH�
0DVVDFKXVHWWV�1DWXUDO�+HULWDJH�3URJUDP�KDV�LGHQWLILHG�DUHDV�ZLWKLQ�WKH�$VVDEHW�5LYHU�ZDWHUVKHG�
DV�SRWHQWLDO�KDELWDW�IRU�UDUH�VSHFLHV���)XUWKHU�GHWDLOHG�VWXGLHV�DQG�DVVHVVPHQWV�RI�ZLOGOLIH�
UHVRXUFHV�DQG�LPSDFWV�ZRXOG�EH�QHHGHG�LI�D�GDP�UHPRYDO�SURMHFW�ZHUH�WR�EH�FRQVLGHUHG��
�
&XOWXUDO�5HVRXUFHV�
$OO�RI�WKH�GDPV�KDYH�LGHQWLILHG�FXOWXUDO�UHVRXUFH�YDOXH���%HQ�6PLWK��*OHDVRQGDOH��+XGVRQ��DQG�
$OOHQ�6WUHHW�GDPV�DUH�FRQWULEXWLQJ�HOHPHQWV�WR�KLVWRULF�GLVWULFWV�WKDW�DUH�HOLJLEOH�IRU�RU�OLVWHG�ZLWK�
WKH�1DWLRQDO�5HJLVWHU�RI�+LVWRULF�3ODFHV�DQG�UHPRYDO�ZRXOG�EH�DQ�DGYHUVH�LPSDFW�DQG�UHTXLUH�
IXUWKHU�VWXGLHV�DQG�GRFXPHQWDWLRQ�RI�WKH�UHVRXUFHV���)XUWKHU�VWXG\�ZRXOG�DOVR�EH�UHTXLUHG�RI�
$OXPLQXP�&LW\�WR�GHWHUPLQH�VLJQLILFDQFH��$OVR��DOO�SRWHQWLDO�UHPRYDOV�ZRXOG�UHTXLUH�IXUWKHU�
FRQVLGHUDWLRQ�RI�DUFKDHRORJLFDO�UHVRXUFHV�DV�DUHDV�LQ�WKH�YLFLQLW\�RI�WKH�ULYHU�ZHUH�XVHG�SULRU�WR�
(XURSHDQ�VHWWOHPHQW�E\�QDWLYH�JURXSV�GDWLQJ�EDFN�WR�������%3��EHIRUH�SUHVHQW�����
�
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$OO�GDP�UHPRYDO�SURMHFWV�ZRXOG�EH�VXEMHFW�WR�FRQVXOWDWLRQ�DQG�UHYLHZ�E\�WKH�0DVVDFKXVHWWV�
6WDWH�+LVWRULF�3UHVHUYDWLRQ�2IILFHU�DQG�WKH�:DPSDQRDJ�7ULEH�RI�*D\�+HDG��$TXLQQDK��7ULEDO�
+LVWRULF�3UHVHUYDWLRQ�2IILFHU��7+32���DV�ZHOO�DV�WKH�0DVKSHH�:DPSDQRDJ�7+32��
�
�
Public Review 
 
7KH�&RUSV�DQG�0DVV'(3�KHOG�WZR�SXEOLF�PHHWLQJV�LQ�1RYHPEHU�RI������WR�LQIRUP�ORFDO�
VWDNHKROGHUV�RI�WKH�VWXG\�ILQGLQJV���&RPPHQW�OHWWHUV�GHPRQVWUDWH�WKDW�PDQ\�LQ�WKH�ORFDO�
FRPPXQLWLHV�DQG�VWDNHKROGHUV�YDOXH�WKH�H[LVWLQJ�LPSRXQGPHQWV�DQG�GDPV�IRU�PDQ\�UHDVRQV�
LQFOXGLQJ��UHFUHDWLRQ��DHVWKHWLFV��ZHWODQGV��ILVK�DQG�ZLOGOLIH�FRPPXQLWLHV��KLVWRULF�DQG�FXOWXUDO�
VLJQLILFDQFH��DQG�DV�D�ZDWHU�VRXUFH�IRU�ILUH�SURWHFWLRQ�DQG�LUULJDWLRQ����

�
6WDNHKROGHUV�DUH�FRQFHUQHG�DERXW�WKH�SRWHQWLDO�SXEOLF�KHDOWK�ULVN�RI�H[SRVXUH�WR�VHGLPHQWV�
FXUUHQWO\�XQGHU�ZDWHU��WKH�FRVW�RI�D�GDP�UHPRYDO�SURMHFW�LQFOXGLQJ�WKH�SRWHQWLDO�FRVW�RI�VHGLPHQW�
PDQDJHPHQW��GLVUXSWLRQ�GXULQJ�FRQVWUXFWLRQ��SRWHQWLDO�LPSDFW�RQ�WKH�UHDO�HVWDWH�YDOXHV�RI�
DGMDFHQW�KRPHV��SRWHQWLDO�LPSDFWV�WR�EXVLQHVV�RU�ORFDO�UHVLGHQWV�WKDW�UHO\�RQ�WKH�LPSRXQGPHQWV�RU�
JURXQGZDWHU�QHDU�WKH�ULYHU�DV�D�VRXUFH�RI�ZDWHU��SRWHQWLDO�LQFUHDVH�LQ�IORRG�ULVN��DQG�ORVV�RI�
UHFUHDWLRQ�DVVRFLDWHG�ZLWK�WKH�LPSRXQGPHQWV���7KHUH�ZHUH�PDQ\�OHWWHUV�UHFHLYHG�RSSRVLQJ�GDP�
UHPRYDO�RQ�WKH�$VVDEHW�5LYHU���6WDNHKROGHUV�DUH�VWURQJO\�RSSRVHG�WR�IXUWKHU�FRQVLGHUDWLRQ�RI�%HQ�
6PLWK�GDP�UHPRYDO����
�
&RPPHQW�OHWWHUV�DOVR�UDLVHG�WKH�LVVXHV�RI�ZDVWHZDWHU�WUHDWPHQW�SODQW�SHUPLWWLQJ��\HDU�URXQG�
SKRVSKRUXV�OLPLWV��DQG�DQ�DGDSWLYH�PDQDJHPHQW�DSSURDFK�WR�LPSURYH�ZDWHU�TXDOLW\�LQ�WKH�
$VVDEHW�5LYHU���&RPPHQWV�PDGH�DW�WKH�ILUVW�SXEOLF�PHHWLQJ�E\�VHYHUDO�PXQLFLSDO�RIILFLDOV�
VXSSRUWHG�DQ�DGDSWLYH�PDQDJHPHQW�DSSURDFK�WKDW�FRQVLGHUHG�ZLQWHU�WLPH�SKRVSKRUXV�UHGXFWLRQV�
DQG�PRQLWRULQJ�SULRU�WR�FRQVLGHULQJ�DGGLWLRQDO�XSJUDGHV�DQG�RU�SRWHQWLDO�GDP�UHPRYDO���
&RPPHQWV�UHFHLYHG�RQ�WKH�GUDIW�DQG�UHVSRQVHV�DUH�LQFOXGHG�LQ�$SSHQGL[�.����
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