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1�� INTRODUCTION 
3ÏÐÚɯÙÌ×ÖÙÛɯ×ÙÌÚÌÕÛÚɯÛÏÌɯÙÌÚÜÓÛÚɯÖÍɯÚÜÉÚÜÙÍÈÊÌɯÌß×ÓÖÙÈÛÐÖÕÚɯÈÕËɯÓÈÉÖÙÈÛÖÙàɯÛÌÚÛÐÕÎɯÊÖÕËÜÊÛÌËɯ
Éàɯ2ÏÈÕÕÖÕɯȫɯ6ÐÓÚÖÕȮɯ(ÕÊȭɯÍÖÙɯÛÏÌɯ'ÖÔÌÙɯ'ÈÙÉÖÙɯ$ß×ÈÕÚÐÖÕɯ%ÌÈÚÐÉÐÓÐÛàɯ/ÙÖÑÌÊÛɯÖÕɯÛÏÌɯ
'ÖÔÌÙɯ2×ÐÛɯÐÕɯ'ÖÔÌÙȮɯ ÓÈÚÒÈȭɯɯ3ÏÌɯ×ÙÖÑÌÊÛɯÞÐÓÓɯÜÓÛÐÔÈÛÌÓàɯÐÕÊÓÜËÌɯÈɯÕÌÞɯÌÈÙÛÏÌÕɯ
ÉÙÌÈÒÞÈÛÌÙɯÈËÑÈÊÌÕÛɯÛÖɯÛÏÌɯÌßÐÚÛÐÕÎɯÚÔÈÓÓɯÉÖÈÛɯÏÈÙÉÖÙȭɯɯ3ÏÐÚɯÞÖÙÒɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÛÖɯÚÜ××ÖÙÛɯ
ÈÕɯÌÈÙÓàɪÚÛÈÎÌɯÍÌÈÚÐÉÐÓÐÛàɯÚÛÜËàɯÛÖɯÌÝÈÓÜÈÛÌɯÚÌÝÌÙÈÓɯÉÙÌÈÒÞÈÛÌÙɯÊÖÕÍÐÎÜÙÈÛÐÖÕÚȭɯɯ3Öɯ×ÙÖÝÐËÌɯ
ÎÌÖÛÌÊÏÕÐÊÈÓɯÐÕÍÖÙÔÈÛÐÖÕɯÛÖɯÚÜ××ÖÙÛɯÛÏÌɯÈÓÛÌÙÕÈÛÐÝÌÚɯÈÕÈÓàÚÌÚȮɯÞÌɯÈËÝÈÕÊÌËɯÌÐÎÏÛɯÉÖÙÐÕÎÚɯÐÕɯ
ÛÏÌɯ×ÙÖÑÌÊÛɯÈÙÌÈȭɯɯ2ÖÐÓɯÚÈÔ×ÓÌÚɯÙÌÊÖÝÌÙÌËɯÍÙÖÔɯÛÏÌɯÉÖÙÐÕÎÚɯÞÌÙÌɯÛÌÚÛÌËɯÐÕɯÖÜÙɯÎÌÖÛÌÊÏÕÐÊÈÓɯ
ÓÈÉÖÙÈÛÖÙàɯÈÕËɯÈÛɯ ÓÈÚÒÈɯ3ÌÚÛɯ+ÈÉȭɯɯ/ÙÌÚÌÕÛÌËɯÐÕɯÛÏÐÚɯÙÌ×ÖÙÛɯÈÙÌɯËÌÚÊÙÐ×ÛÐÖÕÚɯÖÍɯÛÏÌɯÚÐÛÌɯÈÕËɯ
×ÙÖÑÌÊÛȮɯÚÜÉÚÜÙÍÈÊÌɯÌß×ÓÖÙÈÛÐÖÕÚɯÈÕËɯÓÈÉÖÙÈÛÖÙàɯÛÌÚÛɯÙÌÚÜÓÛÚȮɯÈÕɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕɯÖÍɯÚÜÉÚÜÙÍÈÊÌɯ
ÊÖÕËÐÛÐÖÕÚȮɯÈÕËɯÚÌÐÚÔÐÊɯÊÖÕËÐÛÐÖÕÚɯÈÕËɯÊÖÕÚÐËÌÙÈÛÐÖÕÚȭɯɯ3ÏÐÚɯÙÌ×ÖÙÛɯÐÚɯÐÕÛÌÕËÌËɯÍÖÙɯÜÚÌɯÉàɯ
'#1ɯÈÕËɯÛÏÌÐÙɯÙÌ×ÙÌÚÌÕÛÈÛÐÝÌÚȭɯ

2�� SITE AND PROJECT DESCRIPTION 
3ÏÌɯ×ÙÖÑÌÊÛɯÈÙÌÈɯÐÚɯÓÖÊÈÛÌËɯÈÛɯÛÏÌɯÕÖÙÛÏÌÈÚÛɯÌÕËɯÖÍɯ'ÖÔÌÙɯ2×ÐÛɯÚÔÈÓÓɯÉÖÈÛɯÏÈÙÉÖÙȮɯÓÖÊÈÛÌËɯÐÕɯ
'ÖÔÌÙȮɯ ÓÈÚÒÈȭɯɯ3ÏÌɯÚ×ÐÛɯÈÙÌÈɯÐÚɯÈɯÕÈÛÜÙÈÓɯÎÈÝÌÓɯÉÈÙɯÛÏÈÛɯÏÈÚɯÉÌÌÕɯÔÖËÐÍÐÌËɯÛÏÙÖÜÎÏɯÍÐÓÓÐÕÎɯ
ÈÕËɯÌßÊÈÝÈÛÐÖÕɯÛÖɯÊÙÌÈÛÌɯÈÕɯÌßÐÚÛÐÕÎɯÚÔÈÓÓɯÉÖÈÛɯÏÈÙÉÖÙȮɯËÖÊÒɯÍÈÊÐÓÐÛÐÌÚȮɯÈɯÉÖÈÛɯÓÈÜÕÊÏȮɯÈÕËɯ
ÝÈÙÐÖÜÚɯÖÛÏÌÙɯ×ÜÉÓÐÊɯÈÕËɯÙÌÊÙÌÈÛÐÖÕÈÓɯËÌÝÌÓÖ×ÔÌÕÛÚȭɯɯ(ÕɯÎÌÕÌÙÈÓȮɯÛÏÌɯÚ×ÐÛɯÛÖ×ÖÎÙÈ×ÏàɯÐÚɯ
ÙÌÓÈÛÐÝÌÓàɯÍÓÈÛɯȹÊÖÕÚÐÚÛÐÕÎɯÔÖÚÛÓàɯÖÍɯËÙÐÝÐÕÎɯÚÜÙÍÈÊÌÚɯÈÕËɯÞÖÙÒɯ×ÈËȺȮɯÞÐÛÏɯÙÌÓÈÛÐÝÌÓàɯÚÏÈÓÓÖÞɪ
ÚÓÖ×ÌËɯÕÈÛÜÙÈÓɯÉÌÈÊÏÌÚɯÖÕɯÈÓÓɯÚÐËÌÚȭɯɯ2ÏÖÙÌɯ×ÙÖÛÌÊÛÐÖÕȮɯÞÏÌÙÌɯ×ÙÌÚÌÕÛȮɯÊÖÕÚÐÚÛÚɯÖÍɯÚÛÌÌ×Óàɯ
ÚÓÖ×ÐÕÎɯÙÐ×ɪÙÈ×ɯÞÐÛÏÐÕɯÛÏÌɯÛÐËÈÓɯÌÓÌÝÈÛÐÖÕÚȭɯɯ.ÍÍÚÏÖÙÌȮɯÛÏÌɯÚÌÈÍÓÖÖÙɯÐÚɯÈɯÎÙÈËÜÈÓɯÚÓÖ×ÌɯÍÖÙɯ
È××ÙÖßÐÔÈÛÌÓàɯƜƔƔɯÛÖɯƕȮƔƔƔɯÍÌÌÛɯÉÌÍÖÙÌɯËÙÖ××ÐÕÎɯÖÍÍɯÛÖɯËÌÌ×ÌÙɯÞÈÛÌÙȭɯ ÝÌÙÈÎÌɯÞÈÛÌÙɯËÌ×ÛÏɯ
ÞÐÛÏÐÕɯÛÏÌɯ×ÙÖÑÌÊÛɯÈÙÌÈɯÌß×ÓÖÙÌËɯÉàɯÖÜÙɯÉÖÙÐÕÎÚɯÞÈÚɯÉÌÛÞÌÌÕɯÈ××ÙÖßÐÔÈÛÌÓàɯƖƔɯÈÕËɯƙƔɯÍÌÌÛȭɯ
 ɯÝÐÊÐÕÐÛàɯÔÈ×ɯÚÏÖÞÐÕÎɯÛÏÌɯÎÌÕÌÙÈÓɯ×ÙÖÑÌÊÛɯÈÙÌÈɯÐÚɯ×ÙÌÚÌÕÛÌËɯÐÕɯ%ÐÎÜÙÌɯƕȭɯɯ ɯÚÐÛÌɯ×ÓÈÕɯ
ÚÏÖÞÐÕÎɯÚÐÛÌɯÍÌÈÛÜÙÌÚɯÈÕËɯÛÏÌɯÈ××ÙÖßÐÔÈÛÌɯÓÖÊÈÛÐÖÕÚɯÖÍɯÖÜÙɯÉÖÙÐÕÎÚɯÐÚɯ×ÙÖÝÐËÌËɯÐÕɯ%ÐÎÜÙÌɯƖȭɯ

3ÏÐÚɯ×ÙÖÑÌÊÛɯÓÈÙÎÌÓàɯÐÕÊÓÜËÌÚɯËÌÝÌÓÖ×ÐÕÎɯÈÕɯÌß×ÈÕËÌËɯÚÔÈÓÓɯÉÖÈÛɯÏÈÙÉÖÙɯÉÈÚÐÕȭɯɯ2ÌÝÌÙÈÓɯ
ÊÖÕÍÐÎÜÙÈÛÐÖÕÚɯÈÙÌɯÉÌÐÕÎɯÊÖÕÚÐËÌÙÌËȮɯÉÜÛɯÛÏÌàɯÈÓÓɯÐÕÊÓÜËÌɯÌß×ÈÕËÌËɯÌÈÙÛÏÌÕɯÉÙÌÈÒÞÈÛÌÙÚɯÛÏÈÛɯ
ÞÐÓÓɯÙÌØÜÐÙÌɯÍÐÓÓÐÕÎɯÐÕɯÚÜÉÔÌÙÎÌËɯÓÈÕËȭɯɯ3ÏÌɯÐÔ×ÙÖÝÌÔÌÕÛÚɯÞÐÓÓɯÈÓÚÖɯÙÌØÜÐÙÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯ
ÈɯÕÌÞɯÉÈÚÐÕɯÍÖÙɯÛÏÌɯÌß×ÈÕËÌËɯÏÈÙÉÖÙɯÛÏÈÛɯÞÐÓÓɯÙÌØÜÐÙÌɯÚÖÔÌɯËÌÎÙÌÌɯÖÍɯËÙÌËÎÐÕÎȭɯɯ!ÈÚÌËɯÖÕɯ
ÊÖÕÊÌ×ÛÜÈÓɯ×ÓÈÕÚȮɯÞÌɯÜÕËÌÙÚÛÈÕËɯÛÏÈÛɯÛÏÌɯÛÖ×ɯÌÓÌÝÈÛÐÖÕɯÖÍɯÛÏÌɯÕÌÞɯÉÙÌÈÒÞÈÛÌÙÚɯÞÐÓÓɯÉÌɯ
ÚÐÔÐÓÈÙɯÛÖɯÛÏÖÚÌɯÛÏÈÛɯÈÙÌɯÊÜÙÙÌÕÛÓàɯ×ÙÌÚÌÕÛȭɯ
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3�� REGIONAL GEOLOGY  
3ÏÌɯÎÌÖÓÖÎàɯÖÍɯÛÏÌɯÙÌÎÐÖÕɯÈÕËɯÛÏÌɯÎÌÕÌÙÈÓɯÓÖÊÈÛÐÖÕɯÈÙÌɯ×ÙÌÚÌÕÛÌËɯÛÖɯ×ÙÖÝÐËÌɯÛÏÌɯÉÈÊÒÎÙÖÜÕËɯ
ÍÖÙɯÛÏÌɯÉÈÚÐÚɯÖÍɯÛÏÌɯËÌÚÐÎÕɯÙÌÊÖÔÔÌÕËÈÛÐÖÕÚɯÛÏÈÛɯÍÖÓÓÖÞȭɯɯ3ÏÌɯÚÖÐÓÚɯÛÏÈÛɯÞÌÙÌɯÌÕÊÖÜÕÛÌÙÌËɯÈÛɯ
ÛÏÌɯÚÐÛÌɯÈÙÌɯÈɯËÐÙÌÊÛɯÙÌÚÜÓÛɯÖÍɯÛÏÌɯÎÌÖÓÖÎÐÊÈÓɯ×ÙÖÊÌÚÚÌÚɯÛÏÈÛɯÍÖÙÔÌËɯÛÏÌÔȭɯɯɯ

'ÖÔÌÙɯÐÚɯÓÖÊÈÛÌËɯÈÛɯÛÏÌɯÚÖÜÛÏÌÙÕɯÛÐ×ɯÖÍɯÛÏÌɯ*ÌÕÈÐɯ/ÌÕÐÕÚÜÓÈɯÓÖÞÓÈÕËÚȮɯÖÕɯÛÏÌɯÕÖÙÛÏɯÚÐËÌɯÖÍɯ
*ÈÊÏÌÔÈÒɯ!ÈàȮɯÈÉÖÜÛɯƝƔɯÔÐÓÌÚɯÚÖÜÛÏɪÚÖÜÛÏÞÌÚÛɯÖÍɯ ÕÊÏÖÙÈÎÌȮɯ ÓÈÚÒÈȭɯɯ3ÏÌɯÓÖÞÓÈÕËɯÏÈÚɯ
ÉÌÌÕɯÚÜÉËÐÝÐËÌËɯÉàɯ*ÈÙÓÚÛÙÖÔɯȹƕƝƚƘȺɯÐÕÛÖɯÛÏÙÌÌɯ×ÏàÚÐÖÎÙÈ×ÏÐÊɯÚÜÉ×ÙÖÝÐÕÊÌÚȯɯÛÏÌɯ-ÐÕÐÓÊÏÐÒɯ
+ÖÞÓÈÕËɯÖÕɯÛÏÌɯÞÌÚÛȰɯÛÏÌɯ"ÈÙÐÉÖÜɯ4×ÓÈÕËɯÖÕɯÛÏÌɯÌÈÚÛȰɯÈÕËɯÛÏÌɯ'ÖÔÌÙɯ!ÌÕÊÏɯÈÓÖÕÎɯÛÏÌɯ
ÚÖÜÛÏÌÙÕɯÛÐ×ȭɯɯ3ÏÌɯÛÖÞÕɯÖÍɯ'ÖÔÌÙɯÐÚɯÓÖÊÈÛÌËɯÖÕɯÛÏÌɯ'ÖÔÌÙɯ!ÌÕÊÏȮɯÈɯÕÈÙÙÖÞɯÓÖÞÓÈÕËɯÚÜÙÍÈÊÌɯ
ÛÏÈÛɯÓÐÌÚɯÉÌÛÞÌÌÕɯƙƔƔɯÛÖɯƜƔƔɯÍÖÖÛɯÏÐÎÏɯÉÓÜÍÍÚɯÖÍɯÛÏÌɯÈËÑÖÐÕÐÕÎɯ"ÈÙÐÉÖÜɯ'ÐÓÓÚɯÖÕɯÛÏÌɯÕÖÙÛÏɯÈÕËɯ
*ÈÊÏÌÔÈÒɯ!ÈàɯÖÕɯÛÏÌɯÚÖÜÛÏȭɯ

'ÖÔÌÙɯÓÐÌÚɯÕÌÈÙɯÛÏÌɯÉÖÜÕËÈÙàɯÖÍɯÛÞÖɯÊÖÔ×ÓÌßÓàɯÙÌÓÈÛÌËɯÔÐÊÙÖ×ÓÈÛÌÚɯÒÕÖÞÕɯÈÚɯÛÏÌɯ"ÏÜÎÈÊÏɯ
3ÌÙÙÈÕÌɯÛÖɯÛÏÌɯÌÈÚÛɯÈÕËɯÛÏÌɯ/ÌÕÐÕÚÜÓÈÙɯ3ÌÙÙÈÕÌȭɯɯ3ÏÌɯÙÖÊÒÚɯÛÏÈÛɯÊÖÔ×ÙÐÚÌɯÛÏÌɯ"ÏÜÎÈÊÏɯ
3ÌÙÙÈÕÌɯÊÖÕÚÐÚÛɯÖÍɯÈɯÚÌÙÐÌÚɯÖÍɯÎÙÌàÞÈÊÒÌÚȮɯÈÕËɯÔÌÛÈÔÖÙ×ÏÖÚÌËɯÊÖÕÎÓÖÔÌÙÈÛÌÚɯÈÕËɯÚÏÈÓÌÚȭɯɯ
3ÏÌɯ/ÌÕÐÕÚÜÓÈÙɯ3ÌÙÙÈÕÌɯÐÚɯÊÖÔ×ÙÐÚÌËɯÖÍɯÈɯÛÏÐÊÒɯÚÌËÐÔÌÕÛÈÙàɯ×ÈÊÒÈÎÌɯÖÍɯÊÖÕÛÐÕÌÕÛÈÓɯÈÕËɯ
ÔÈÙÐÕÌɯÖÙÐÎÐÕȭɯɯ3ÌÊÛÖÕÐÊÈÓÓàɯÉÖÛÏɯÛÌÙÙÈÕÌÚɯÉÌÊÈÔÌɯ×ÈÙÛɯÖÍɯ ÓÈÚÒÈɯÈ××ÙÖßÐÔÈÛÌÓàɯƚƙɯÔÐÓÓÐÖÕɯ
àÌÈÙÚɯÈÎÖȭɯɯɯ

3ÏÌɯÖÕÓàɯÒÕÖÞÕɯÉÌËÙÖÊÒɯÐÕɯÛÏÌɯ'ÖÔÌÙɯÈÙÌÈɯÐÚɯÛÏÌɯ*ÌÕÈÐɯ&ÙÖÜ×ȮɯÞÏÐÊÏɯÞÈÚɯËÌ×ÖÚÐÛÌËɯÈÉÖÜÛɯ
ƘƔɯÛÖɯƙƔɯÔÐÓÓÐÖÕɯàÌÈÙÚɯÈÎÖȭɯ3ÏÐÚɯÎÙÖÜ×ɯÊÖÕÚÐÚÛÚɯÖÍɯÛÏÌɯ!ÌÓÜÎÈɯ%ÖÙÔÈÛÐÖÕȮɯÞÏÐÊÏɯËÐÙÌÊÛÓàɯ
ÜÕËÌÙÓÐÌÚɯÛÏÌɯ'ÖÔÌÙɯÈÙÌÈɯÈÕËɯÛÏÌɯ2ÛÌÙÓÐÕÎɯ%ÖÙÔÈÛÐÖÕȮɯÞÏÐÊÏɯÐÚɯÊÓÖÚÌÙɯÛÖɯÛÏÌɯ2ÖÓËÖÛÕÈɯÈÙÌÈɯ
ȹ,ÈÎÖÖÕɯÌÛɯÈÓȮɯƕƝƛƚȺȭɯɯ3ÏÌɯ!ÌÓÜÎÈɯ%ÖÙÔÈÛÐÖÕɯÊÖÕÚÐÚÛÚɯÖÍɯÚÈÕËÚÛÖÕÌÚȮɯÚÐÓÛÚÛÖÕÌÚȮɯÈÕËɯ
ÊÓÈàÚÛÖÕÌÚɯÐÕɯÎÌÕÌÙÈÓÓàɯÛÏÐÕɯÈÕËɯÐÕÛÌÙÎÙÈËÐÕÎɯÉÌËÚɯÈÕËɯÓÌÕÚÌÚɯÈÕËɯÛÏÐÕɯÉÌËÚɯÖÍɯ
ÚÜÉÉÐÛÜÔÐÕÖÜÚɯÈÕËɯÓÐÎÕÐÛÐÊɯÊÖÈÓɯȹ!ÈÙÕÌÚɯÈÕËɯ"ÖÉÉȮɯƕƝƙƝȺȭɯɯ3ÏÌɯÚÈÕËÚÛÖÕÌÚɯÈÙÌɯÛà×ÐÊÈÓÓàɯ
ÙÌÚÐÚÛÈÕÛɯÔÈÚÚÌÚɯÈÕËɯÊÖÕÛÈÐÕɯÈɯÓÈÙÎÌɯÈÔÖÜÕÛɯÖÍɯÐÙÖÕȭɯɯ3ÏÐÕɯÈÚÏɯÓÈàÌÙÚɯÈÙÌɯÈÓÚÖɯÊÖÔÔÖÕȭɯɯ
3ÖÛÈÓɯÛÏÐÊÒÕÌÚÚɯÖÍɯÛÏÌɯÍÖÙÔÈÛÐÖÕɯ×ÙÖÉÈÉÓàɯÌßÊÌÌËÚɯƘȮƛƔƔɯÍÌÌÛȭɯɯ3ÏÌɯÉÌËÚɯÈÙÌɯÎÌÕÌÙÈÓÓàɯÎÌÕÛÓàɯ
ÍÖÓËÌËȭɯɯ.ÝÌÙÓàÐÕÎɯÛÏÌɯ*ÌÕÈÐɯ&ÙÖÜ×ɯÐÚɯÈɯÊÖÔ×ÓÌßɯÚÌÙÐÌÚɯÖÍɯÎÓÈÊÐÈÓɯÈÕËɯÈÓÓÜÝÐÈÓɯÚÌËÐÔÌÕÛÚɯ
ËÌ×ÖÚÐÛÌËɯËÜÙÐÕÎɯÛÏÌɯÓÈÚÛɯƖɯÔÐÓÓÐÖÕɯàÌÈÙÚȭɯɯ(ÕɯÛÏÌɯ'ÖÔÌÙɯÈÙÌÈȮɯÈÚɯÞÌÓÓɯÈÚɯÛÏÙÖÜÎÏÖÜÛɯÛÏÌɯ
"ÖÖÒɯ(ÕÓÌÛɯÙÌÎÐÖÕȮɯÍÖÜÙɯÔÈÑÖÙɯÐÊÌɯÈËÝÈÕÊÌÚɯÈÙÌɯÙÌÊÖÎÕÐáÌËɯȹ*ÈÙÓÚÛÙÖÔȮɯƕƝƚƘȺȭɯɯ3ÏÌÚÌɯÐÊÌɯ
ÈËÝÈÕÊÌÚɯÏÈÝÌɯÓÌÍÛɯÈɯÚÌÙÐÌÚɯÖÍɯÛÐÓÓɯÈÕËɯÚÛÙÈÛÐÍÐÌËɯËÙÐÍÛɯËÌ×ÖÚÐÛÚɯÊÖÕÚÐÚÛÐÕÎɯÖÍɯÝÈÙàÐÕÎɯÔÐßÛÜÙÌÚɯ
ÖÍɯÚÈÕËȮɯÎÙÈÝÌÓȮɯÈÕËɯÚÐÓÛȭɯ

3.1�� Tectonics and Seismicity 

3ÏÌɯÙÌÎÐÖÕɯÐÚɯÖÕÌɯÖÍɯÛÏÌɯÔÖÚÛɯÚÌÐÚÔÐÊÈÓÓàɯÈÊÛÐÝÌɯÈÙÌÈÚɯÐÕɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯÈÕËɯÏÐÚÛÖÙÐÊÈÓÓàɯ
ÚÜÉÑÌÊÛÌËɯÛÖɯÓÈÙÎÌɯȹÎÙÌÈÛÌÙɯÛÏÈÕɯƚȭƔɯ,ÈÎÕÐÛÜËÌȺɯÌÈÙÛÏØÜÈÒÌÚȭɯɯ ÓÈÚÒÈɯÌß×ÌÙÐÌÕÊÌÚɯ
È××ÙÖßÐÔÈÛÌÓàɯƖƖȮƔƔƔɯÌÈÙÛÏØÜÈÒÌÚɯÖÍɯÈÕàɯÎÐÝÌÕɯÔÈÎÕÐÛÜËÌɯ×ÌÙɯàÌÈÙȮɯÞÏÐÊÏɯÈÊÊÖÜÕÛÚɯÍÖÙɯƙƖɯ
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×ÌÙÊÌÕÛɯÖÍɯÛÏÌɯÌÈÙÛÏØÜÈÒÌÚɯÐÕɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯȹ $("ɯÕÖɯËÈÛÌȺȭɯɯ%ÐÎÜÙÌɯƗɯ×ÙÌÚÌÕÛÚɯÛÏÌɯ
ÓÖÊÈÛÐÖÕÚɯÖÍɯÛÏÌɯÔÈÑÖÙɯÍÈÜÓÛÚɯÈÕËɯÌÈÙÛÏØÜÈÒÌÚɯÐÕɯÛÏÌɯ"ÖÖÒɯ(ÕÓÌÛɯÙÌÎÐÖÕȭɯɯɯ

3ÏÌɯÛÌÊÛÖÕÐÊÚɯÈÕËɯÚÌÐÚÔÐÊÐÛàɯÖÍɯÚÖÜÛÏÌÙÕɯ ÓÈÚÒÈɯÈÙÌɯÛÏÌɯÙÌÚÜÓÛɯÖÍɯÖÕÎÖÐÕÎɯÕÖÙÛÏɪÕÖÙÛÏÞÌÚÛɯ
ÔÖÝÌÔÌÕÛɯÉÌÛÞÌÌÕɯÛÞÖɯÓÐÛÏÖÚ×ÏÌÙÐÊɯ×ÓÈÛÌÚȰɯÛÏÌɯ/ÈÊÐÍÐÊɯ/ÓÈÛÌɯÔÖÝÌÚɯÈÉÖÜÛɯƙɯÛÖɯƚɯÊÌÕÛÐÔÌÛÌÙÚɯ
×ÌÙɯàÌÈÙɯȹÊÔɤàÙȺɯÕÖÙÛÏÞÌÚÛÞÈÙËɯÙÌÓÈÛÐÝÌɯÛÖɯÛÏÌɯ-ÖÙÛÏɯ ÔÌÙÐÊÈÕɯ/ÓÈÛÌȭɯɯ3ÏÌɯÔÈÙÎÐÕɯÖÍɯ
ÊÖÕÝÌÙÎÌÕÊÌɯÉÌÛÞÌÌÕɯÛÏÌɯ×ÓÈÛÌÚɯÐÚɯÛÏÌɯÚÜÉËÜÊÛÐÖÕɯáÖÕÌɯÈÕËɯÐÚɯÔÈÙÒÌËɯÖÕɯÛÏÌɯÚÜÙÍÈÊÌɯÉàɯÛÏÌɯ
 ÓÌÜÛÐÈÕɯÛÙÌÕÊÏȮɯÈÉÖÜÛɯƕƛƙɯÔÐÓÌÚɯÚÖÜÛÏÌÈÚÛɯÖÍɯ3ÜÙÕÈÎÈÐÕɯ ÙÔȭɯɯ ÊÛÐÝÌɯÚÌÐÚÔÐÊÐÛàɯÐÕɯ
ÚÖÜÛÏÊÌÕÛÙÈÓɯ ÓÈÚÒÈɯÖÊÊÜÙÚɯÈÚɯÉÖÛÏɯËÌÌ×ɯÌÈÙÛÏØÜÈÒÌÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÛÏÌɯÚÜÉËÜÊÛÐÖÕɯáÖÕÌȮɯ
ÈÚɯÞÌÓÓɯÈÚɯÚÏÈÓÓÖÞɯÌÈÙÛÏØÜÈÒÌÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÓÖÕÎɯÓÐÕÌÈÙɯÛÙÈÕÚÍÖÙÔɯÍÈÜÓÛÚɯÈÕËɯÚÔÈÓÓÌÙɯ
ÍÈÜÓÛɪÊÖÙÌËɯÍÖÓËɯÚÛÙÜÊÛÜÙÌÚɯȹ%ÐÎÜÙÌɯƗȺȭɯɯ3ÏÌɯ×ÙÖÑÌÊÛɯÈÙÌÈɯÐÚɯÓÖÊÈÛÌËɯÞÐÛÏÐÕɯÈɯÍÖÙÌÈÙÊɯÉÈÚÐÕɯÐÕɯ
ÛÏÌɯÚÏÈÓÓÖÞɯÊÙÜÚÛÈÓɯáÖÕÌɯÈÕËɯÈÉÖÝÌɯÛÏÌɯÔÌÎÈɪÛÏÙÜÚÛɯÈÕËɯÐÕÛÙÈÚÓÈÉɯÚÖÜÙÊÌÚȭɯɯ$ÈÙÛÏØÜÈÒÌÚɯ
ÍÙÖÔɯÌÈÊÏɯÚÖÜÙÊÌɯÔÈàɯÊÈÜÚÌɯÚÐÎÕÐÍÐÊÈÕÛɯÎÙÖÜÕËɯÚÏÈÒÐÕÎɯÈÛɯÛÏÌɯÚÐÛÌȭɯɯɯ

,ÌÎÈÛÏÙÜÚÛɯÖÙɯÐÕÛÌÙ×ÓÈÛÌɯÌÈÙÛÏØÜÈÒÌÚɯÖÊÊÜÙɯÖÕɯÛÏÌɯÙÌÓÈÛÐÝÌÓàɯÚÏÈÓÓÖÞɯÕÖÙÛÏÞÌÚÛɯËÐ××ÐÕÎɯ
ȹǾƕƔɯËÌÎÙÌÌÚȺɯÐÕÛÌÙÍÈÊÌɯÉÌÛÞÌÌÕɯÛÏÌɯ-ÖÙÛÏɯ ÔÌÙÐÊÈÕɯÈÕËɯ/ÈÊÐÍÐÊɯ/ÓÈÛÌÚȭɯɯ-ÌÈÙÓàɯÛÏÌɯÌÕÛÐÙÌɯ
ÓÌÕÎÛÏɯÖÍɯÛÏÐÚɯÐÕÛÌÙÍÈÊÌɯÏÈÚɯÙÜ×ÛÜÙÌËɯÐÕɯÏÐÚÛÖÙÐÊɯÛÐÔÌÚȮɯ×ÙÖËÜÊÐÕÎɯÚÌÝÌÙÈÓɯÓÈÙÎÌɯÐÕÛÌÙ×ÓÈÛÌɯ
ÌÈÙÛÏØÜÈÒÌÚȮɯÐÕÊÓÜËÐÕÎɯÛÏÌɯƕƝƚƘɯ/ÙÐÕÊÌɯ6ÐÓÓÐÈÔɯ2ÖÜÕËɯ&ÙÌÈÛɯ ÓÈÚÒÈɯȹ,6ɯƝȭƖȺȮɯƕƝƙƛɯ
 ÕËÙÌÈÕÖÍɯȹ,6ɯƝȭƕȺȮɯƕƝƗƜɯȹ,6ɯƜȭƖɯɯÕÌÈÙɯÛÏÌɯÌÕËɯÖÍɯÛÏÌɯ ÓÈÚÒÈɯ/ÌÕÐÕÚÜÓÈȺȮɯÈÕËɯƕƝƚƙɯ1ÈÛɯ
(ÚÓÈÕËɯȹ,6ɯƜȭƛȺɯÎÙÌÈÛɯÌÈÙÛÏØÜÈÒÌÚɯȹ8ÌÈÛÚɯÌÛȭɯÈÓȭȮɯƕƝƝƛȺȭɯɯ(ÕÛÙÈÚÓÈÉɯÖÙɯ6ÈËÈÛÐɪ!ÌÕÐÖÍÍɯ9ÖÕÌɯ
ÌÈÙÛÏØÜÈÒÌÚɯÖÊÊÜÙɯÞÐÛÏÐÕɯÛÏÌɯÚÜÉËÜÊÛÌËɯ/ÈÊÐÍÐÊɯ/ÓÈÛÌȭɯɯ3ÏÌÚÌɯÈÙÌɯÛà×ÐÊÈÓÓàɯÓÖÊÈÛÌËɯÕÌÈÙɯÛÏÌɯ
ÛÙÈÕÚÐÛÐÖÕɯÖÙɯÞÐÛÏÐÕɯÛÏÌɯÚÛÌÌ×ÌÙɯËÐ××ÐÕÎɯ×ÈÙÛɯÖÍɯÛÏÌɯ×ÓÈÛÌɯÈÛɯÖÙɯÉÌàÖÕËɯȹÕÖÙÛÏÞÌÚÛɯÖÍȺɯÛÏÌɯ
ËÖÞÕɪËÐ×ɯÌËÎÌɯÖÍɯÛÏÌɯÚÌÐÚÔÖÎÌÕÐÊɯ×ÓÈÛÌɯÐÕÛÌÙÍÈÊÌȭɯɯ"ÖÕÚÌØÜÌÕÛÓàȮɯÛÏÌÚÌɯÌÈÙÛÏØÜÈÒÌÚɯÖÊÊÜÙɯÈÛɯ
ËÌ×ÛÏÚɯÖÍɯƕƙɯÔÐÓÌÚɯÈÕËɯÎÙÌÈÛÌÙȭɯɯɯ

'ÈÌÜÚÚÓÌÙɯÌÛɯÈÓȭɯȹƖƔƔƔȺɯÐËÌÕÛÐÍàɯÚÌÝÌÙÈÓɯÍÈÜÓÛÚɯÈÕËɯ×ÖÛÌÕÛÐÈÓÓàɯÍÈÜÓÛɪÊÖÙÌËɯÍÖÓËÚɯÐÕɯÜ××ÌÙɯ"ÖÖÒɯ
(ÕÓÌÛɯÉÈÚÐÕȭɯɯ'ÖÓÖÊÌÕÌɯÚÊÈÙ×ÚɯÈÕËɯÙÌÊÖÙËÌËɯÏÐÚÛÖÙÐÊÈÓɯÚÌÐÚÔÐÊÐÛàɯÏÈÝÌɯÉÌÌÕɯÖÉÚÌÙÝÌËɯÖÕɯÛÏÌɯ
ÓÈÙÎÌÚÛɯÖÍɯÛÏÌÚÌɯÚÛÙÜÊÛÜÙÌÚȮɯÛÏÌɯ"ÈÚÛÓÌɯ,ÖÜÕÛÈÐÕɯ%ÈÜÓÛȭɯɯ3ÏÌɯÍÈÜÓÛɯÛÙÌÕËÚɯÌÈÚÛɪÕÖÙÛÏÌÈÚÛɤÞÌÚÛɪ
ÚÖÜÛÏÞÌÚÛɯÈ××ÙÖßÐÔÈÛÌÓàɯ×ÈÙÈÓÓÌÓɯÛÖɯÛÏÌɯÕÖÙÛÏÞÌÚÛɯÚÏÖÙÌɯÖÍɯÛÏÌɯ"ÖÖÒɯ(ÕÓÌÛȮɯÈÕËɯÓÐÌÚɯ
È××ÙÖßÐÔÈÛÌÓàɯƚƔɯÔÐÓÌÚɯÕÖÙÛÏÞÌÚÛɯÖÍɯÛÏÌɯ×ÙÖÑÌÊÛɯÈÙÌÈȭɯɯ$ÝÐËÌÕÊÌɯÖÍɯ'ÖÓÖÊÌÕÌɯȹƕƕȮƔƔƔɯàÌÈÙÚɯ
ÉÌÍÖÙÌɯ×ÙÌÚÌÕÛɯȻàÉ×ȼȺɯËÐÚ×ÓÈÊÌÔÌÕÛɯÏÈÚɯÉÌÌÕɯÖÉÚÌÙÝÌËɯÈÓÖÕÎɯÈɯ×ÖÙÛÐÖÕɯÖÍɯÛÏÌɯÍÈÜÓÛɯÐÕɯÛÏÌɯ
2ÜÚÐÛÕÈɯÓÖÞÓÈÕËɯÕÖÙÛÏɯÖÍɯ ÕÊÏÖÙÈÎÌȭɯɯ3ÏÌɯÍÈÜÓÛɯËÐÚ×ÓÈàÚɯÌÝÐËÌÕÊÌɯÖÍɯÉÖÛÏɯÙÐÎÏÛɪÓÈÛÌÙÈÓɯÚÛÙÐÒÌɪ
ÚÓÐ×ɯÈÕËɯÙÌÝÌÙÚÌɯÚÓÐ×ɯÊÖÔ×ÖÕÌÕÛÚȭɯɯ3ÏÌɯÕÖÙÛÏɯÚÐËÌɯÐÚɯËÐÚ×ÓÈÊÌËɯÜ×ÞÈÙËɯÙÌÓÈÛÐÝÌɯÛÖɯÛÏÌɯÚÖÜÛÏɯ
ÚÐËÌɯÈÓÖÕÎɯÈɯÚÛÌÌ×ȮɯÕÖÙÛÏɪËÐ××ÐÕÎɯÍÈÜÓÛɯ×ÓÈÕÌȭɯɯ2ÓÐ×ɯËÜÙÐÕÎɯÛÏÌɯ'ÖÓÖÊÌÕÌɯ$×ÖÊÏɯÖÕɯÛÏÌɯ"ÈÚÛÓÌɯ
,ÖÜÕÛÈÐÕɯ%ÈÜÓÛɯÏÈÚɯÉÌÌÕɯ×ÙÌËÖÔÐÕÈÛÌÓàɯÚÛÙÐÒÌɪÚÓÐ×ɯÞÐÛÏɯÈɯÊÖÔ×ÖÕÌÕÛɯÖÍɯËÐ×ɪÚÓÐ×ɯÔÖÝÌÔÌÕÛɯ
ÐÕËÐÊÈÛÌËɯÉàɯËÐÚ×ÓÈÊÌÔÌÕÛɯÖÍɯ'ÖÓÖÊÌÕÌɯÍÌÈÛÜÙÌÚɯÈÕËɯÚÌËÐÔÌÕÛÚȭɯɯ(ÕɯÛÏÌɯ2ÜÚÐÛÕÈɯÓÖÞÓÈÕËȮɯÈɯ
'ÖÓÖÊÌÕÌɯÚÈÕËɯÙÐËÌɯÐÚɯËÐÚ×ÓÈÊÌËɯƖƗɯÍÌÌÛɯÐÕɯÈɯÙÐÎÏÛɪÓÈÛÌÙÈÓɯÚÌÕÚÌɯÞÏÐÓÌɯÕÌÈÙɪÚÜÙÍÈÊÌɯÚÌËÐÔÌÕÛÚɯ
ÏÈÝÌɯÉÌÌÕɯËÐÚ×ÓÈÊÌËɯÝÌÙÛÐÊÈÓÓàɯƛȭƙɯÍÌÌÛȭɯɯ3ÏÌɯ!ÖÙËÌÙɯ1ÈÕÎÌÚɯ%ÈÜÓÛɯÈÓÚÖɯÓÐÌÚɯÛÖɯÛÏÌɯÌÈÚÛɯÖÍɯÛÏÌɯ
×ÙÖÑÌÊÛɯÚÐÛÌȭɯɯ3ÏÐÚɯÍÈÜÓÛɯáÖÕÌɯÐÚɯÈÓÚÖɯÜÕËÌÙÚÛÖÖËɯÛÖɯÉÌɯËÖÙÔÈÕÛɯÞÐÛÏɯÕÖɯÌÝÐËÌÕÊÌɯÖÍɯ
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ÔÖÝÌÔÌÕÛɯÞÐÛÏÐÕɯÈÛɯÓÌÈÚÛɯÛÏÌɯÓÈÚÛɯƙƔɯÔÐÓÓÐÖÕɯàÌÈÙÚȭɯɯ ɯÔÈ×ɯÚÏÖÞÐÕÎɯÛÏÌÚÌɯÔÈÑÖÙɯÍÌÈÛÜÙÌÚɯÐÚɯ
×ÙÖÝÐËÌËɯÖÕɯ%ÐÎÜÙÌɯƗȭɯ

3.2�� Geologic Hazards 

&ÌÖÓÖÎÐÊɯÏÈáÈÙËÚɯÙÌÓÈÛÌËɯÛÖɯÓÐØÜÌÍÈÊÛÐÖÕȮɯÓÈÕËÚÓÐËÐÕÎȮɯÖÙɯËÐÍÍÌÙÌÕÛÐÈÓɯÊÖÔ×ÈÊÛÐÖÕɯÏÈÝÌɯ
ÙÌÚÜÓÛÌËɯÐÕɯÚÖÔÌɯËÈÔÈÎÌɯÛÖɯÍÈÊÐÓÐÛÐÌÚɯËÜÙÐÕÎɯÏÐÚÛÖÙÐÊÈÓɯÌÈÙÛÏØÜÈÒÌÚȭɯɯ'ÐÚÛÖÙÐÊÈÓÓàȮɯÚÖÔÌɯ
ÎÙÖÜÕËɯÐÕÚÛÈÉÐÓÐÛàɯÖÊÊÜÙÙÌËɯÐÕɯÛÏÌɯ'ÖÔÌÙɯÈÙÌÈɯËÜÙÐÕÎɯÛÏÌɯ,ÈÙÊÏɯƖƛȮɯƕƝƚƘɯÌÈÙÛÏØÜÈÒÌȭɯɯ
 ÓÛÏÖÜÎÏɯÚÌÝÌÙÈÓɯÓÈÕËÚÓÐËÌÚɯÖÊÊÜÙÙÌËɯÈÓÖÕÎɯÛÏÌɯ'ÖÔÌÙɯÉÌÈÊÏɯÌÚÊÈÙ×ÔÌÕÛɯËÜÙÐÕÎɯÛÏÐÚɯ
ÌÈÙÛÏØÜÈÒÌȮɯÖÕÓàɯÖÕÌɯÓÈÕËÚÓÐËÌɯÈÕËɯÖÕÌɯÌÈÙÛÏɯÍÓÖÞɯÖÍɯÈÕàɯÊÖÕÚÌØÜÌÕÊÌɯÖÊÊÜÙÙÌËɯÐÕɯ2ÌÊɯƕȮɯ3Ȯɯ
ƚ2Ȯɯ1ɯƕƗ6ɯÕÌÈÙɯ'ÖÔÌÙɯÕÖÙÛÏÌÈÚÛɯÖÍɯ,ÐÓÓÌÙÚɯ+ÈÕËÐÕÎɯȹ6ÈÓÓÌÙȮɯƕƝƚƚȺȭɯɯ3ÏÌɯÓÈÕËÚÓÐËÌɯËÌÉÙÐÚɯ
ÊÖÝÌÙÌËɯÈÕɯÈÙÌÈɯÈÉÖÜÛɯƚƔƔɯÍÌÌÛɯÓÖÕÎɯÈÕËɯƕƔƔɯÍÌÌÛɯÞÐËÌȭɯɯ3ÏÌɯÌÈÙÛÏÍÓÖÞɯÊÖÝÌÙÚɯÈÕɯÈÙÌÈɯÈÉÖÜÛɯ
ƕȮƔƔƔɯÍÌÌÛɯÓÖÕÎɯÈÕËɯÏÈÚɯÈɯÔÈßÐÔÜÔɯÞÐËÛÏɯÖÍɯƘƔƔɯÍÌÌÛȭɯɯ ÌÙÐÈÓɯ×ÏÖÛÖÎÙÈ×ÏÚɯÖÍɯÛÏÌɯÚÐÛÌɯÍÙÖÔɯ
ƕƝƚƕɯÈÕËɯƕƝƝƘɯËÖɯÕÖÛɯÚÏÖÞɯÚÐÎÕÐÍÐÊÈÕÛɯÔÖÝÌÔÌÕÛɯÈÓÖÕÎɯÛÏÌɯÉÓÜÍÍɯËÜÌɯÛÖɯÛÏÌɯƕƝƚƘɯ
ÌÈÙÛÏØÜÈÒÌȭɯɯɯ

4�� SUBSURFACE EXPLORATIONS 
2ÜÉÚÜÙÍÈÊÌɯÌß×ÓÖÙÈÛÐÖÕÚɯÍÖÙɯÛÏÌɯ×ÙÖÑÌÊÛɯÊÖÕÚÐÚÛÌËɯÖÍɯÈËÝÈÕÊÐÕÎɯÎÌÖÛÌÊÏÕÐÊÈÓɯÉÖÙÐÕÎÚȭɯ ɯ
ÎÌÖ×ÏàÚÐÊÈÓɯÚÜÙÝÌàɯÞÈÚɯÈÓÚÖɯ×ÌÙÍÖÙÔÌËɯÐÕɯÚÜ××ÖÙÛɯÖÍɯÛÏÌɯ×ÙÖÑÌÊÛɯÛÖɯ×ÙÖÝÐËÌɯÉÈÛÏàÔÌÛÙÐÊɯ
ÊÖÕÛÖÜÙÚȮɯËÌÛÌÊÛɯÖÉÑÌÊÛÚɯÈÕËɯËÌÉÙÐÚȮɯÈÕËɯÌÝÈÓÜÈÛÌɯÚÛÙÈÛÐÎÙÈ×ÏÐÊɯÊÖÕËÐÛÐÖÕÚɯ×ÙÖÝÐËÐÕÎɯ
ÊÖÝÌÙÈÎÌɯÉÌÛÞÌÌÕɯÉÖÙÐÕÎÚȭɯ3ÏÌɯÉÖÙÐÕÎɯÓÖÊÈÛÐÖÕÚɯÞÌÙÌɯÚÌÓÌÊÛÌËɯÉàɯÛÏÌɯ×ÙÖÑÌÊÛɯÛÌÈÔɯÛÖɯ×ÙÖÝÐËÌɯ
ÙÌÓÈÛÐÝÌÓàɯÌÝÌÕɯÊÖÝÌÙÈÎÌɯÖÝÌÙɯÛÏÌɯ×ÙÖÑÌÊÛɯÈÙÌÈɯÈÕËɯÝÈÙÐÖÜÚɯÉÙÌÈÒÞÈÛÌÙɯÊÖÕÍÐÎÜÙÈÛÐÖÕÚɯÉÌÐÕÎɯ
ÊÖÕÚÐËÌÙÌËȭɯ3ÏÌɯÎÌÖ×ÏàÚÐÊÈÓɯÚÜÙÝÌàɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÉàɯÌ3ÙÈÊɯÈÕËɯÞÈÚɯÐÕÛÌÕËÌËɯÛÖɯ
ÊÖÔ×ÓÐÔÌÕÛɯÛÏÌɯÉÖÙÌÏÖÓÌɯËÈÛÈɯÈÕËɯ×ÙÖÝÐËÌɯÈÙÌÈɪÞÐËÌɯÊÖÝÌÙÈÎÌɯÍÖÙɯÉÈÛÏàÔÌÛÙàɯÈÕËɯ
ÚÜÉÉÖÛÛÖÔɯ×ÙÖÍÐÓÐÕÎȭɯɯɯ

4.1�� Geotechnical Borings 

2ÜÉÚÜÙÍÈÊÌɯÌß×ÓÖÙÈÛÐÖÕÚɯÍÖÙɯÛÏÐÚɯÚÛÜËàɯÊÖÕÚÐÚÛÌËɯÖÍɯËÙÐÓÓÐÕÎɯÈÕËɯÚÈÔ×ÓÐÕÎɯÌÐÎÏÛɯÉÖÙÐÕÎÚɯ
ËÌÚÐÎÕÈÛÌËɯ!ÖÙÐÕÎÚɯ!ɪƕɯÛÏÙÖÜÎÏɯ!ɪƜȮɯÍÙÖÔɯ.ÊÛÖÉÌÙɯƛɯÛÏÙÖÜÎÏɯ.ÊÛÖÉÌÙɯƕƗȮɯƖƔƖƙȭɯɯ/ÙÐÖÙɯÛÖɯ
ËÙÐÓÓÐÕÎȮɯ2ÏÈÕÕÖÕɯȫɯ6ÐÓÚÖÕɯÊÖÖÙËÐÕÈÛÌËɯÞÐÛÏɯÛÏÌɯ"ÈÓÓɯ+ÖÊÈÛÌɯ"ÌÕÛÌÙɯÛÖɯÊÓÌÈÙɯÉÖÙÐÕÎɯÓÖÊÈÛÐÖÕÚɯ
ÖÍɯÉÜÙÐÌËɯÜÛÐÓÐÛÐÌÚȭɯɯ3ÏÌɯÓÖÊÈÛÐÖÕÚɯÖÍɯÛÏÌÚÌɯÉÖÙÐÕÎÚȮɯÚÏÖÞÕɯÖÕɯ%ÐÎÜÙÌɯƖȮɯÞÌÙÌɯÙÌÊÖÙËÌËɯÉàɯ
2ÌÈÉÙÐÎÏÛɯ2ÜÙÝÌàɯǶɯ#ÌÚÐÎÕȭɯɯ3ÏÌɯÚÜÙÍÈÊÌɯÌÓÌÝÈÛÐÖÕÚɯÚÏÖÞÕɯÖÕɯÛÏÌɯÉÖÙÐÕÎɯÓÖÎÚɯÞÌÙÌɯÉÈÚÌËɯÖÕɯ
ÛÖ×ÖÎÙÈ×ÏàɯÐÕÊÓÜËÌËɯÖÕɯÚÐÛÌɯ×ÓÈÕÚɯ×ÙÖÝÐËÌËɯÉàɯ2ÌÈÉÙÐÎÏÛɯ2ÜÙÝÌàɯǶɯ#ÌÚÐÎÕȭɯɯ3ÏÌÙÌÍÖÙÌȮɯÛÏÌɯ
ÉÖÙÐÕÎɯÓÖÊÈÛÐÖÕÚɯÚÏÖÞÕɯÖÕɯÛÏÌɯÚÐÛÌɯ×ÓÈÕɯÈÕËɯÌÓÌÝÈÛÐÖÕÚɯÙÌ×ÖÙÛÌËɯÖÕɯÛÏÌɯÓÖÎÚɯÚÏÖÜÓËɯÉÌɯ
ÊÖÕÚÐËÌÙÌËɯÈ××ÙÖßÐÔÈÛÌȭɯɯ ÊÛÜÈÓɯÚÜÙÝÌàÌËɯÓÖÊÈÛÐÖÕÚɯÞÌÙÌɯ×ÙÖÝÐËÌËɯÜÕËÌÙɯÚÌ×ÈÙÈÛÌɯÊÖÝÌÙȭɯ

#ÙÐÓÓÐÕÎɯÚÌÙÝÐÊÌÚɯÍÖÙɯÛÏÐÚɯ×ÙÖÑÌÊÛɯÞÌÙÌɯ×ÙÖÝÐËÌËɯÉàɯ#ÐÚÊÖÝÌÙàɯ#ÙÐÓÓÐÕÎɯÖÍɯ ÕÊÏÖÙÈÎÌȮɯ ÓÈÚÒÈȮɯ
ÜÚÐÕÎɯÈɯÛÙÜÊÒɪÔÖÜÕÛÌËȮɯ",$ɪƛƙɯËÙÐÓÓɯÙÐÎȭɯɯ#ÙÐÓÓÐÕÎɯÞÈÚɯÊÖÔ×ÓÌÛÌËɯÜÚÐÕÎɯƖƘɪÏÖÜÙɯÚÏÐÍÛÚȭɯ
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&ÌÖÛÌÊÏÕÐÊÈÓɯÙÌ×ÙÌÚÌÕÛÈÛÐÝÌÚɯÍÙÖÔɯÖÜÙɯÍÐÙÔɯÞÌÙÌɯ×ÙÌÚÌÕÛɯËÜÙÐÕÎɯËÙÐÓÓÐÕÎɯÛÖɯÓÖÊÈÛÌɯÛÏÌɯ
ÉÖÙÐÕÎÚȮɯÖÉÚÌÙÝÌɯËÙÐÓÓɯÈÊÛÐÖÕȮɯÊÖÓÓÌÊÛɯÎÌÖÛÌÊÏÕÐÊÈÓɯÚÈÔ×ÓÌÚȮɯÓÖÎɯÚÜÉÚÜÙÍÈÊÌɯÊÖÕËÐÛÐÖÕÚȮɯÈÕËɯ
ÖÉÚÌÙÝÌɯÚÌÈɯÓÌÝÌÓɯÊÖÕËÐÛÐÖÕÚȭɯɯɯ

 ÚɯÉÖÙÐÕÎÚɯÞÌÙÌɯÈËÝÈÕÊÌËɯÛÏÙÖÜÎÏɯÚÖÐÓȮɯÚÈÔ×ÓÌÚɯÞÌÙÌɯÙÌÊÖÝÌÙÌËɯÜÚÐÕÎɯ2ÛÈÕËÈÙËɯ
/ÌÕÌÛÙÈÛÐÖÕɯ3ÌÚÛɯȹ2/3ȺɯÔÌÛÏÖËÚɯÈÕËɯ,ÈÊÙÖɪ"ÖÙÌɯȹ,"ƛɯ2ÈÔ×ÓÐÕÎȺȭɯɯ!ÖÙÐÕÎÚɯÞÌÙÌɯÈËÝÈÕÊÌËɯ
ÛÖɯËÌ×ÛÏÚɯÙÈÕÎÐÕÎɯÍÙÖÔɯÈ××ÙÖßÐÔÈÛÌÓàɯƖƔɯÍÌÌÛɯÛÖɯƜƖɯÍÌÌÛɯÉÌÓÖÞɯÔÜËÓÐÕÌɯȹÉÔÓȺȭɯɯɯ2ÈÔ×ÓÌÚɯ
ÞÌÙÌɯÎÌÕÌÙÈÓÓàɯÙÌÊÖÝÌÙÌËɯÐÕɯÊÖÕÛÐÕÜÖÜÚɯ,"ƛɯÚÈÔ×ÓÐÕÎɯÍÙÖÔɯÛÏÌɯÚÜÙÍÈÊÌɯÛÖɯƕƔɯÍÌÌÛɯÉÔÓɯÈÕËɯ
ƙɪÍÖÖÛɯÐÕÛÌÙÝÈÓÚɯÛÖɯÛÏÌɯÉÖÛÛÖÔɯÖÍɯÛÏÌɯÉÖÙÐÕÎȭɯɯ(ÕɯÛÏÌɯ2/3ɯÔÌÛÏÖËȮɯÚÈÔ×ÓÌÚɯÈÙÌɯÙÌÊÖÝÌÙÌËɯÉàɯ
ËÙÐÝÐÕÎɯÈɯƖɪÐÕÊÏɯÖÜÛÌÙɯËÐÈÔÌÛÌÙɯȹ.#ȺɯÚ×ÓÐÛɪÚ×ÖÖÕɯÚÈÔ×ÓÌÙɯÐÕÛÖɯÛÏÌɯÉÖÛÛÖÔɯÖÍɯÛÏÌɯÈËÝÈÕÊÐÕÎɯ
ÏÖÓÌɯÞÐÛÏɯÉÓÖÞÚɯÖÍɯÈɯƕƘƔɪ×ÖÜÕËɯÏÈÔÔÌÙɯÍÙÌÌɯÍÈÓÓÐÕÎɯƗƔɪÐÕÊÏÌÚɯÖÕÛÖɯÛÏÌɯËÙÐÓÓɯÙÖËÚȭɯɯ%ÖÙɯÌÈÊÏɯ
ÚÈÔ×ÓÌȮɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÉÓÖÞÚɯÙÌØÜÐÙÌËɯÛÖɯËÙÐÝÌɯÛÏÌɯÚÈÔ×ÓÌÙɯÛÏÌɯÍÐÕÈÓɯƕƖɪÐÕÊÏÌÚɯÖÍɯÈÕɯƕƜɪÐÕÊÏɯ
×ÌÕÌÛÙÈÛÐÖÕɯÐÕÛÖɯÜÕËÐÚÛÜÙÉÌËɯÚÖÐÓɯÐÚɯÙÌÊÖÙËÌËȭɯ!ÓÖÞɯÊÖÜÕÛÚɯÈÙÌɯÙÌ×ÖÙÛÌËɯÖÕɯÛÏÌɯÉÖÙÐÕÎɯÓÖÎɯ
ÍÐÎÜÙÌÚɯÈÚɯɁÉÓÖÞɯÊÖÜÕÛȮɂɯÈÕËɯÈÙÌɯËÐÚ×ÓÈàÌËɯÈËÑÈÊÌÕÛɯÛÖɯÚÈÔ×ÓÌɯËÌ×ÛÏȭɯɯ3ÏÌɯɁ-ɪ5ÈÓÜÌɂɯÐÚɯÈÓÚÖɯ
ÙÌ×ÖÙÛÌËɯÖÕɯÛÏÌɯÓÖÎÚɯÐÕËÐÊÈÛÐÕÎɯÛÏÌɯÚÜÔɯÖÍɯÛÏÌɯÉÓÖÞɯÊÖÜÕÛɯÝÈÓÜÌÚɯÍÖÙɯÛÏÌɯÓÈÚÛɯÛÞÖɯƚɪÐÕÊÏɯ
×ÌÕÌÛÙÈÛÐÖÕɯÐÕÛÌÙÝÈÓÚɯÖÍɯÌÈÊÏɯÚÈÔ×ÓÌȭɯɯ6ÏÌÙÌɯÛÏÌɯÚÈÔ×ÓÌÙɯËÐËɯÕÖÛɯ×ÌÕÌÛÙÈÛÌɯÛÏÌɯÍÜÓÓɯƕƜɯ
ÐÕÊÏÌÚȮɯÖÜÙɯÓÖÎɯÙÌ×ÖÙÛÚɯÛÏÌɯÉÓÖÞɯÊÖÜÕÛɯÈÕËɯÊÖÙÙÌÚ×ÖÕËÐÕÎɯ×ÌÕÌÛÙÈÛÐÖÕɯÐÕɯÐÕÊÏÌÚȭɯɯ3ÏÌɯ-ɪ
5ÈÓÜÌÚɯÎÐÝÌɯÈɯÔÌÈÚÜÙÌɯÖÍɯÛÏÌɯÙÌÓÈÛÐÝÌɯËÌÕÚÐÛàɯȹÊÖÔ×ÈÊÛÕÌÚÚȺɯÖÙɯÊÖÕÚÐÚÛÌÕÊàɯȹÚÛÐÍÍÕÌÚÚȺɯÖÍɯ
ÊÖÏÌÚÐÖÕÓÌÚÚɯÖÙɯÊÖÏÌÚÐÝÌɯÚÖÐÓÚȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯɯ6ÐÛÏɯÛÏÌɯÌßÊÌ×ÛÐÖÕɯÖÍɯ!ÖÙÐÕÎÚɯ!ɪƘɯÈÕËɯ!ɪƙȮɯ
ÈÕÈÓàÛÐÊÈÓɯÚÈÔ×ÓÌÚɯÞÌÙÌɯÊÖÓÓÌÊÛÌËɯÍÙÖÔɯÛÏÌɯÜ××ÌÙɯƕƔɯÍÌÌÛɯÖÍɯÛÏÌɯÚÖÐÓÚɯÌÕÊÖÜÕÛÌÙÌËȭɯɯ ÕÈÓàÛÐÊÈÓɯ
ÚÈÔ×ÓÐÕÎɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÉàɯÈɯ42 "$ɯÙÌ×ÙÌÚÌÕÛÈÛÐÝÌɯÞÏÖɯÈÓÚÖɯ×ÈÊÒÈÎÌËɯÈÕËɯËÌÓÐÝÌÙÌËɯÛÏÌɯ
ÚÈÔ×ÓÌÚɯÛÖɯÛÏÌɯÈÕÈÓàÛÐÊÈÓɯÓÈÉÖÙÈÛÖÙàȭɯɯ3ÏÌɯÙÌÚÜÓÛÚɯÖÍɯÛÏÌÚÌɯÛÌÚÛÚɯÈÙÌɯÕÖÛɯÐÕÊÓÜËÌËɯÐÕɯÛÏÐÚɯ
ÙÌ×ÖÙÛȭɯ

(ÕɯÛÏÌɯ,"ƛɯÚÈÔ×ÓÐÕÎɯÔÌÛÏÖËȮɯÚÈÔ×ÓÌÚɯÈÙÌɯÙÌÊÖÝÌÙÌËɯÉàɯÌÐÛÏÌÙɯ×ÕÌÜÔÈÛÐÊÈÓÓàɯÖÙɯ
ÔÌÊÏÈÕÐÊÈÓÓàɯÏÈÔÔÌÙÐÕÎɯÈɯƙɪÍÖÖÛɯÓÖÕÎȮɯƗȭƕɪÐÕÊÏɯ(#ȮɯÚÖÓÐËɯÚÈÔ×ÓÌɯÛÜÉÌɯÞÐÛÏɯÈÕɯÐÕÕÌÙɯƙɪÍÖÖÛɯ
/5"ɯÓÐÕÌÙɯÚÓÌÌÝÌɯÐÕÛÖɯÜÕËÐÚÛÜÙÉÌËɯÚÖÐÓɯÐÕɯƙɪÍÖÖÛɯÐÕÛÌÙÝÈÓÚȮɯÞÏÌÙÌɯ×ÖÚÚÐÉÓÌȭɯɯ2ÈÔ×ÓÌÚɯÞÌÙÌɯ
Ûà×ÐÊÈÓÓàɯÙÌÊÖÝÌÙÌËɯÜÚÐÕÎɯÛÏÌɯ,"ƛɯÚÈÔ×ÓÐÕÎɯÔÌÛÏÖËɯÉàɯÙÌÛÙÐÌÝÐÕÎɯÛÏÌɯÚÈÔ×ÓÌɯÛÜÉÌȮɯ
ÙÌÔÖÝÐÕÎɯÈÕËɯÚ×ÓÐÛÛÐÕÎɯÛÏÌɯÓÐÕÌÙɯÞÐÛÏɯÈɯÓÐÕÌÙɯÊÜÛÛÐÕÎɯÛÖÖÓȮɯÈÕËɯÖÉÚÌÙÝÐÕÎȮɯÙÌÊÖÙËÐÕÎɯÈÕËɯ
ÊÖÓÓÌÊÛÐÕÎɯÛÏÌɯÚÖÐÓɯÚÈÔ×ÓÌȭɯɯ-Öɯ×ÌÕÌÛÙÈÛÐÖÕɯÙÌÚÐÚÛÈÕÊÌɯÝÈÓÜÌÚɯÈÙÌɯÙÌÊÖÙËÌËɯÜÚÐÕÎɯÛÏÐÚɯÔÌÛÏÖËȭɯɯɯ

2ÈÔ×ÓÌÚɯÖÍɯ×ÙÌËÖÔÐÕÈÕÛÓàɯÍÐÕÌɪÎÙÈÐÕÌËɯÚÖÐÓÚɯÞÌÙÌɯÖÊÊÈÚÐÖÕÈÓÓàɯÊÖÓÓÌÊÛÌËɯÜÚÐÕÎɯƗɪÐÕÊÏɯ.#ɯÉàɯ
ƗƔɪÐÕÊÏɯÓÖÕÎȮɯÛÏÐÕɯÞÈÓÓɯȹ2ÏÌÓÉàȺɯÛÜÉÌÚɯÛÖɯÖÉÛÈÐÕɯÙÌÓÈÛÐÝÌÓàɯÜÕËÐÚÛÜÙÉÌËɯÚÈÔ×ÓÌÚɯÍÖÙɯ
ÓÈÉÖÙÈÛÖÙàɯÛÌÚÛÐÕÎȭɯɯ3ÏÌÚÌɯÚÈÔ×ÓÌÚɯÞÌÙÌɯÙÌÊÖÝÌÙÌËɯÉàɯÈÛÛÈÊÏÐÕÎɯÛÏÌɯ2ÏÌÓÉàɯÛÜÉÌɯÛÖɯÛÏÌɯÌÕËɯÖÍɯ
ÛÏÌɯËÙÐÓÓɯÙÖËÚɯÈÕËɯ×ÜÚÏÐÕÎɯÛÏÌɯÙÖËÚɯȹÈÕËɯÚÈÔ×ÓÌÙȺɯÜÚÐÕÎɯÏàËÙÈÜÓÐÊɯÙÈÔɯ×ÙÌÚÚÜÙÌɯÍÙÖÔɯÛÏÌɯÙÐÎɯ
ÐÕÛÖɯÛÏÌɯÚÖÐÓɯÈÛɯÛÏÌɯÉÖÛÛÖÔɯÖÍɯÛÏÌɯÈËÝÈÕÊÐÕÎɯÉÖÙÐÕÎȭɯɯ3ÏÌɯÚÈÔ×ÓÐÕÎɯËÌÝÐÊÌɯÞÈÚɯÈÓÓÖÞÌËɯÛÖɯ
ÚÛÈàɯÐÕɯÛÏÌɯÏÖÓÌɯÍÖÙɯÈ××ÙÖßÐÔÈÛÌÓàɯƙɯÛÖɯƕƔɯÔÐÕÜÛÌÚɯÛÖɯÈÓÓÖÞɯÛÏÌɯÚÈÔ×ÓÌɯÛÖɯÈËÏÌÙÌɯÛÖɯÛÏÌɯÛÜÉÌɯ
ÈÛɯÞÏÐÊÏɯ×ÖÐÕÛɯÐÛɯÞÈÚɯÙÌÔÖÝÌËɯÍÙÖÔɯÛÏÌɯÉÖÛÛÖÔɯÖÍɯÛÏÌɯÉÖÙÐÕÎȭɯɯ3ÏÌɯÌÕËÚɯÖÍɯÛÏÌɯÛÜÉÌÚɯÞÌÙÌɯ
ÚÌÈÓÌËɯÞÐÛÏɯ×ÓÈÚÛÐÊɯÊÈ×ÚȮɯÓÈÉÌÓÌËȮɯÈÕËɯÍÐßÌËɯÐÕɯÈÕɯÜ×ÙÐÎÏÛɯ×ÖÚÐÛÐÖÕɯÍÖÙɯÛÙÈÕÚ×ÖÙÛÐÕÎɯÛÖɯÖÜÙɯ
 ÕÊÏÖÙÈÎÌɯÓÈÉÖÙÈÛÖÙàȭɯ
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3ÏÌɯÚÖÐÓÚɯÌÕÊÖÜÕÛÌÙÌËɯÞÌÙÌɯÖÉÚÌÙÝÌËɯÈÕËɯËÌÚÊÙÐÉÌËɯÐÕɯÛÏÌɯÍÐÌÓËɯÐÕɯÎÌÕÌÙÈÓɯÈÊÊÖÙËÈÕÊÌɯÞÐÛÏɯ
ÛÏÌɯÊÓÈÚÚÐÍÐÊÈÛÐÖÕɯÚàÚÛÌÔɯËÌÚÊÙÐÉÌËɯÉàɯ 23,ɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯȹ 23,Ⱥɯ#ƖƘƜƜȭɯɯ2ÌÓÌÊÛɯÚÈÔ×ÓÌÚɯ
ÙÌÊÖÝÌÙÌËɯËÜÙÐÕÎɯËÙÐÓÓÐÕÎɯÞÌÙÌɯÛÌÚÛÌËɯÐÕɯÖÜÙɯÓÈÉÖÙÈÛÖÙàɯÛÖɯÙÌÍÐÕÌɯÖÜÙɯÚÖÐÓɯËÌÚÊÙÐ×ÛÐÖÕÚɯÐÕɯ
ÎÌÕÌÙÈÓɯÈÊÊÖÙËÈÕÊÌɯÞÐÛÏɯÛÏÌɯ4ÕÐÍÐÌËɯ2ÖÐÓɯ"ÓÈÚÚÐÍÐÊÈÛÐÖÕɯ2àÚÛÌÔɯȹ42"2ȺɯÈÕËɯÛÏÌɯ1ÖÊÒɯ
"ÓÈÚÚÐÍÐÊÈÛÐÖÕɯ2àÚÛÌÔɯËÌÚÊÙÐÉÌËɯÐÕɯ ××ÌÕËÐßɯ ȭɯɯɯ

4.2�� Geophysical Survey 

 ɯÎÌÖ×ÏàÚÐÊÈÓɯÚÜÙÝÌàɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÉàɯÌ3ÙÈÊÛɯÞÐÛÏÐÕɯÛÏÌɯ×ÙÖÑÌÊÛɯÈÙÌÈȭɯɯ#ÈÛÈɯÞÈÚɯÊÖÓÓÌÊÛÌËɯ
)ÜÓàɯƖƝɯÛÏÙÖÜÎÏɯ ÜÎÜÚÛɯƕƖȮɯƖƔƖƘɯÈÕËɯ.ÊÛÖÉÌÙɯƕƗɯÛÏÙÖÜÎÏƕƜȮɯƖƔƖƘȭɯɯ!ÈÛÏàÔÔÌÛÙàɯÐÕÍÖÙÔÈÛÐÖÕɯ
ÞÈÚɯÊÖÓÓÌÊÛÌËɯÜÚÐÕÎɯÈɯÔÜÓÛÐÉÌÈÔɯÚÊÈÕÕÌÙȭɯɯ&ÌÖ×ÏàÚÐÊÈÓɯÞÖÙÒɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÜÚÐÕÎɯÛÏÌɯ
(ÕÕÖÔÈÙɯ"ÖÔ×ÈÊÛɯ2$2ɪƖƔƔƔɯ2ÜÉɪÉÖÛÛÖÔɯ×ÙÖÍÐÓÌÙɯÈÕËɯÛÏÌɯ%ÈÓÔÖÜÛÏɯ',2ɪƚƖƔɯ-ÈÙÙÖÞÉÈÕËɯ
!ÜÉÉÓÌɯ&ÜÕɯÍÖÙɯÈÓÓɯÚÜÉɪÉÖÛÛÖÔɯËÈÛÈɯÊÖÓÓÌÊÛÐÖÕȭɯ3ÏÌɯ(ÕÕÖÔÈÙɯ"ÖÔ×ÈÊÛɯ2ÜÉɪÉÖÛÛÖÔɀÚɯÏÐÎÏɪ
ÍÙÌØÜÌÕÊàɯËÈÛÈɯÞÈÚɯÊÖÓÓÌÊÛÌËɯÞÐÛÏɯÈɯÙÈÕÎÌɯÚÌÛɯÛÖɯƙƔÍÛȭɯɯ3ÏÌɯ',2ɪƚƖƔɯ2ÜÉɪÉÖÛÛÖÔɀÚɯÓÖÞɪ
ÍÙÌØÜÌÕÊàɯËÈÛÈɯÞÈÚɯÊÖÓÓÌÊÛÌËɯÞÐÛÏɯÈɯÙÈÕÎÌɯÚÌÛɯÛÖɯƖƔƔÍÛȭɯɯ'ÖÙÐáÖÕÛÈÓɯÈÕËɯÝÌÙÛÐÊÈÓɯÊÖÕÛÙÖÓɯÞÈÚɯ
ÝÌÙÐÍÐÌËɯÉàɯ13*ɯ&-22ɯÛÌÊÏÕÐØÜÌÚɯ×ÙÐÖÙɯÛÖɯÈÊØÜÐÚÐÛÐÖÕȭɯɯ ËËÐÛÐÖÕÈÓɯÐÕÍÖÙÔÈÛÐÖÕɯÙÌÎÈÙËÐÕÎɯ
Ì3ÙÈÊɀÚɯÚÜÙÝÌàɯÔÌÛÏÖËÚɯÈÙÌɯ×ÙÖÝÐËÌËɯÐÕɯÛÏÌÐÙɯÙÌ×ÖÙÛɯÐÕÊÓÜËÌËɯÐÕɯ ××ÌÕËÐßɯ"ȭɯ

5�� LABORATORY TESTING 
+ÈÉÖÙÈÛÖÙàɯÛÌÚÛÚɯÞÌÙÌɯ×ÌÙÍÖÙÔÌËɯÖÕɯÚÖÐÓɯÚÈÔ×ÓÌÚɯÙÌÊÖÝÌÙÌËɯÍÙÖÔɯÛÏÌɯÉÖÙÐÕÎÚɯÛÖɯÊÖÕÍÐÙÔɯÖÜÙɯ
ÍÐÌÓËɯÊÓÈÚÚÐÍÐÊÈÛÐÖÕÚɯÈÕËɯÛÖɯÌÚÛÐÔÈÛÌɯÛÏÌɯÐÕËÌßɯ×ÙÖ×ÌÙÛÐÌÚɯÖÍɯÛÏÌɯÛà×ÐÊÈÓɯÔÈÛÌÙÐÈÓÚɯÌÕÊÖÜÕÛÌÙÌËɯ
ÈÛɯÛÏÌɯÚÐÛÌȭɯɯ3ÏÌɯÓÈÉÖÙÈÛÖÙàɯÛÌÚÛÐÕÎɯÞÈÚɯÍÖÙÔÜÓÈÛÌËɯÞÐÛÏɯÌÔ×ÏÈÚÐÚɯÖÕɯËÌÛÌÙÔÐÕÐÕÎɯÎÙÈËÈÛÐÖÕɯ
×ÙÖ×ÌÙÛÐÌÚȮɯÕÈÛÜÙÈÓɯÞÈÛÌÙɯÊÖÕÛÌÕÛȮɯÈÕËɯÍÙÖÚÛɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚȭɯ

5.1�� Classification Testing 

6ÈÛÌÙɯÊÖÕÛÌÕÛɯÛÌÚÛÚɯÞÌÙÌɯ×ÌÙÍÖÙÔÌËɯÐÕɯÎÌÕÌÙÈÓɯÈÊÊÖÙËÈÕÊÌɯÞÐÛÏɯ 23,ɯ#ƖƖƕƚȭɯɯ3ÏÌɯÙÌÚÜÓÛÚɯÖÍɯ
ÛÏÌɯÞÈÛÌÙɯÊÖÕÛÌÕÛɯÔÌÈÚÜÙÌÔÌÕÛÚɯÈÙÌɯ×ÙÌÚÌÕÛÌËɯÎÙÈ×ÏÐÊÈÓÓàɯÖÕɯÛÏÌɯÉÖÙÐÕÎɯÓÖÎÚɯÐÕɯ ××ÌÕËÐßɯ
 ȭɯ

&ÙÈÐÕɯÚÐáÌɯÊÓÈÚÚÐÍÐÊÈÛÐÖÕɯȹÎÙÈËÈÛÐÖÕȺɯÛÌÚÛÐÕÎɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÛÖɯÌÚÛÐÔÈÛÌɯÛÏÌɯ×ÈÙÛÐÊÓÌɯÚÐáÌɯ
ËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯÚÌÓÌÊÛÌËɯÚÈÔ×ÓÌÚɯÍÙÖÔɯÖÜÙɯÌß×ÓÖÙÈÛÐÖÕÚȭɯɯ3ÏÌɯÎÙÈËÈÛÐÖÕɯÛÌÚÛÐÕÎɯÎÌÕÌÙÈÓÓàɯ
ÍÖÓÓÖÞÌËɯÛÏÌɯ×ÙÖÊÌËÜÙÌÚɯËÌÚÊÙÐÉÌËɯÐÕɯ 23,ɯ#ƘƖƖɯÖÙɯ 23,ɯ"ƕƗƚȮɯÍÖÙɯÛÌÚÛÐÕÎɯÞÐÛÏɯÖÙɯ
ÞÐÛÏÖÜÛɯÏàËÙÖÔÌÛÌÙɯÈÕÈÓàÚÐÚȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯɯ3ÏÌɯÛÌÚÛɯÙÌÚÜÓÛÚɯÈÙÌɯÚÜÔÔÈÙÐáÌËɯÖÕɯÛÏÌɯÉÖÙÐÕÎɯ
ÓÖÎÚɯÐÕɯ ××ÌÕËÐßɯ ɯÈÚɯ×ÌÙÊÌÕÛɯÎÙÈÝÌÓȮɯ×ÌÙÊÌÕÛɯÚÈÕËȮɯÈÕËɯ×ÌÙÊÌÕÛɯÍÐÕÌÚȭɯɯ/ÌÙÊÌÕÛɯÍÐÕÌÚɯÖÕɯÛÏÌɯ
ÉÖÙÐÕÎɯÓÖÎÚɯÈÙÌɯÌØÜÈÓɯÛÖɯÛÏÌɯÚÜÔɯÖÍɯÛÏÌɯÚÐÓÛɯÈÕËɯÊÓÈàɯÍÙÈÊÛÐÖÕÚɯÐÕËÐÊÈÛÌËɯÉàɯÛÏÌɯ×ÌÙÊÌÕÛɯ
×ÈÚÚÐÕÎɯÛÏÌɯ-ÖȭɯƖƔƔɯÚÐÌÝÌɯÖÙɯÈÚɯÌÚÛÐÔÈÛÌËɯÛÏÙÖÜÎÏɯÏàËÙÖÔÌÛÌÙɯÛÌÚÛÐÕÎȭɯɯ-ÖÛÌɯÛÏÈÛɯÚÐÌÝÌɯÈÕËɯ
ÏàËÙÖÔÌÛÌÙɯÛÌÚÛÐÕÎɯÐÕËÐÊÈÛÌɯ×ÈÙÛÐÊÓÌɯÚÐáÌɯÖÕÓàɯÈÕËɯ42"2ɯÝÐÚÜÈÓɯÊÓÈÚÚÐÍÐÊÈÛÐÖÕɯÔÌÛÏÖËÚɯ



Homer Harbor Expansion  
 Geotechnical Data Report 

111946-001 March 2025 
7 

ËÌÚÐÎÕÈÛÌɯÛÏÌɯÌÕÛÐÙÌɯÍÙÈÊÛÐÖÕɯÖÍɯÚÖÐÓɯÍÐÕÌÙɯÛÏÈÕɯÛÏÌɯ-ÖȭɯƖƔƔɯÚÐÌÝÌɯÈÚɯÚÐÓÛɯÜÕÓÌÚÚɯ ÛÛÌÙÉÌÙÎɯ+ÐÔÐÛɯ
ËÈÛÈɯÚÏÖÞÚɯ×ÓÈÚÛÐÊÐÛàɯ×ÙÖ×ÌÙÛÐÌÚɯÊÖÕÚÐÚÛÌÕÛɯÞÐÛÏɯÊÓÈàȭɯɯɯ

 ÛÛÌÙÉÌÙÎɯ+ÐÔÐÛÚɯÞÌÙÌɯÌÝÈÓÜÈÛÌËɯÍÖÙɯÚÐßɯÚÈÔ×ÓÌÚɯÖÍɯ×ÖÛÌÕÛÐÈÓÓàɯÊÖÏÌÚÐÝÌɤÍÐÕÌɪÎÙÈÐÕÌËɯÚÖÐÓɯ
ÙÌÊÖÝÌÙÌËɯËÜÙÐÕÎɯËÙÐÓÓÐÕÎɯÛÖɯÌÚÛÐÔÈÛÌɯ×ÓÈÚÛÐÊÐÛàɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚȭɯɯ3ÏÌÚÌɯÛÌÚÛÚɯÎÌÕÌÙÈÓÓàɯ
ÍÖÓÓÖÞÌËɯ×ÙÖÊÌËÜÙÌÚɯËÌÚÊÙÐÉÌËɯÐÕɯ 23,ɯ#ƘƗƕƜȭɯɯ3ÏÌɯÙÌÚÜÓÛÚɯÈÙÌɯ×ÙÌÚÌÕÛÌËɯÐÕɯ ××ÌÕËÐßɯ Ȯɯ
%ÐÎÜÙÌɯ ɪƕƖȮɯÈÕËɯÖÕɯÛÏÌɯÉÖÙÐÕÎɯÓÖÎÚȭɯ

5.2�� Consolidation Testing 

 3+ɯ×ÌÙÍÖÙÔÌËɯÖÕÌɪËÐÔÌÕÚÐÖÕÈÓɯÊÖÕÚÖÓÐËÈÛÐÖÕɯÛÌÚÛÚɯÖÕɯÛÏÙÌÌɯÜÕËÐÚÛÜÙÉÌËɯÚÈÔ×ÓÌÚɯȹ2ÏÌÓÉàɯ
ÛÜÉÌÚȺɯÖÍɯÍÐÕÌɪÎÙÈÐÕÌËɯÚÖÐÓÚɯÊÖÓÓÌÊÛÌËɯÍÙÖÔɯÖÜÙɯÉÖÙÐÕÎÚɯÛÖɯÌÚÛÐÔÈÛÌɯ×ÙÌÊÖÕÚÖÓÐËÈÛÐÖÕɯ
×ÙÌÚÚÜÙÌÚɯÈÕËɯÊÖÕÚÖÓÐËÈÛÐÖÕɯ×ÙÖ×ÌÙÛÐÌÚɯÖÕɯÛÏÌÚÌɯÚÖÐÓÚȭɯɯ3ÏÌɯÛÌÚÛÚɯÞÌÙÌɯ×ÌÙÍÖÙÔÌËɯÐÕɯ
ÈÊÊÖÙËÈÕÊÌɯÞÐÛÏɯ,ÌÛÏÖËɯ ɯÖÍɯ 23,ɯ#ƖƘƗƙȭɯɯ(ÕɯÛÏÐÚɯÛÌÚÛȮɯ×ÌÙÍÖÙÔÌËɯÐÕɯÈɯÊÖÕÚÖÓÐËÖÔÌÛÌÙȮɯ
ÚÈÔ×ÓÌÚɯÌßÛÙÜËÌËɯÍÙÖÔɯ2ÏÌÓÉàɯÛÜÉÌÚɯÞÌÙÌɯÍÐÙÚÛɯÛÙÐÔÔÌËɯÛÖɯÍÐÛɯÐÕÛÖɯÈɯÙÐÎÐËɯÙÐÕÎȭɯɯ/ÖÙÖÜÚɯ
ÚÛÖÕÌÚɯÞÌÙÌɯÛÏÌÕɯ×ÓÈÊÌËɯÖÕɯÛÏÌɯÛÖ×ɯÈÕËɯÉÖÛÛÖÔɯÖÍɯÛÏÌɯÚ×ÌÊÐÔÌÕɯÛÖɯÈÓÓÖÞɯËÙÈÐÕÈÎÌȭɯɯ3ÏÌɯ
Ú×ÌÊÐÔÌÕɯÐÚɯÛÏÌÕɯÓÖÈËÌËɯÐÕɯÐÕÊÙÌÔÌÕÛÚɯÈÕËɯÛÏÌɯÈßÐÈÓɯËÌÍÓÌÊÛÐÖÕɯÐÚɯÔÌÈÚÜÙÌËɯÈÛɯÚ×ÌÊÐÍÐÊɯÛÐÔÌɯ
ÐÕÛÌÙÝÈÓÚȭɯɯ3ÏÌɯËÌÍÓÌÊÛÐÖÕɯÈÛɯÛÏÌɯÌÕËɯÖÍɯÌÈÊÏɯÓÖÈËɯÐÕÊÙÌÔÌÕÛɯÞÈÚɯÜÚÌËɯÛÖɯ×ÓÖÛɯÛÏÌɯÝÖÐËɯÙÈÛÐÖɯ
ÝÌÙÚÜÚɯÓÖÎɯÖÍɯÛÏÌɯÈÊÛÜÈÓɯ×ÙÌÚÚÜÙÌȭɯɯ3ÏÌɯÙÌÚÜÓÛÚɯÖÍɯÛÏÐÚɯÛÌÚÛÐÕÎɯÈÙÌɯ×ÙÌÚÌÕÛÌËɯÐÕɯ ××ÌÕËÐßɯ ȭɯ

5.3�� Strength Testing 

2ÛÙÌÕÎÛÏɯÛÌÚÛÐÕÎɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÖÕɯ2ÏÌÓÉàɯÛÜÉÌɯÚÈÔ×ÓÌÚɯÖÍɯÛÏÌɯÍÐÕÌɪÎÙÈÐÕÌËɯÚÖÐÓÚɯÙÌÊÖÝÌÙÌËɯ

ËÜÙÐÕÎɯËÙÐÓÓÐÕÎȭɯɯ3ÏÌɯ×ÙÖÊÌËÜÙÌÚɯÜÚÌËɯÛÖɯÌÚÛÐÔÈÛÌɯÛÏÌɯÚÛÙÌÕÎÛÏɯÖÍɯÛÏÌɯÚÐÓÛɯÈÕËɤÖÙɯÊÓÈàɯÚÖÐÓÚɯ

ÐÕÊÓÜËÌËɯ×ÖÊÒÌÛɯ×ÌÕÌÛÙÖÔÌÛÌÙɯȹ//ȺɯÛÌÚÛÚȮɯÛÖÙÝÈÕÌɯȹ35ȺɯÛÌÚÛÚȮɯÈÕËɯÛÙÐÈßÐÈÓɯÛÌÚÛÚȭɯɯ3ÏÌÚÌɯÛÌÚÛÚɯ

×ÙÖÝÐËÌɯÈÕɯÌÚÛÐÔÈÛÌɯÖÍɯÛÏÌɯÜÕÊÖÕÍÐÕÌËɯÊÖÔ×ÙÌÚÚÐÝÌɯÚÛÙÌÕÎÛÏɯÈÕËɯÜÕËÙÈÐÕÌËɯÚÏÌÈÙɯÚÛÙÌÕÎÛÏɯ

ÖÍɯÛÏÌɯÚÈÔ×ÓÌȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯɯ3ÌÚÛÚɯÞÌÙÌɯ×ÌÙÍÖÙÔÌËɯÈÛɯÏÖÙÐáÖÕÛÈÓɯÈÕËɯÝÌÙÛÐÊÈÓɯÖÙÐÌÕÛÈÛÐÖÕÚɯ

ÞÏÌÙÌɯ×ÖÚÚÐÉÓÌȭɯɯ//ɯÈÕËɯ35ɯÔÌÈÚÜÙÌÔÌÕÛÚɯÖÕɯ2ÏÌÓÉàɯÛÜÉÌɯÚÈÔ×ÓÌÚɯÞÌÙÌɯÛÈÒÌÕɯÖÕɯÛÏÌɯÌÕËÚɯ

ÖÍɯÛÏÌɯÚÈÔ×ÓÌÚɯÐÕɯÛÏÌɯÍÐÌÓËɯÈÕËɯÙÌÊÖÙËÌËɯÖÕɯÛÏÌɯ2ÏÌÓÉàɯÛÜÉÌɯÓÖÎÚɯÐÕɯ ××ÌÕËÐßɯ ȭɯ

"ÖÕÚÖÓÐËÈÛÌËȮɯÜÕËÙÈÐÕÌËɯȹ"4ȺɯÛÙÐÈßÐÈÓɯÊÖÔ×ÙÌÚÚÐÖÕɯÛÌÚÛÚɯÞÌÙÌɯ×ÌÙÍÖÙÔÌËɯÖÕɯÛÞÖɯÙÌÓÈÛÐÝÌÓàɯ

ÜÕËÐÚÛÜÙÉÌËɯÚÈÔ×ÓÌÚɯÖÍɯÍÐÕÌɪÎÙÈÐÕÌËɯÚ×ÌÊÐÔÌÕÚɯÊÖÓÓÌÊÛÌËɯËÜÙÐÕÎɯËÙÐÓÓÐÕÎɯÛÖɯÌÚÛÐÔÈÛÌɯÐÕÛÈÊÛɯ

ÚÛÙÌÕÎÛÏɯÜÕËÌÙɯÈɯÚ×ÌÊÐÍÐÊɯÊÖÕÍÐÕÐÕÎɯ×ÙÌÚÚÜÙÌȭɯɯ3ÏÌÚÌɯÛÌÚÛÚɯÎÌÕÌÙÈÓÓàɯÍÖÓÓÖÞÌËɯ×ÙÖÊÌËÜÙÌÚɯ

ËÌÚÊÙÐÉÌËɯÐÕɯ 23,ɯ#Ƙƛƚƛȭɯɯ ÍÛÌÙɯ×ÙÌ×ÈÙÈÛÐÖÕȮɯÌÈÊÏɯÊàÓÐÕËÙÐÊÈÓɯÚ×ÌÊÐÔÌÕɯÞÈÚɯÌÕÊÈÚÌËɯÐÕɯÈɯ

ÙÜÉÉÌÙɯÔÌÔÉÙÈÕÌɯÈÕËɯ×ÓÈÊÌËɯÐÕɯÈɯÛÙÐÈßÐÈÓɯÊÏÈÔÉÌÙȭɯɯ3ÏÌɯÛÌÚÛÚɯÞÌÙÌɯÐÕÐÛÐÈÛÌËɯÉàɯ

ÊÖÕÚÖÓÐËÈÛÐÕÎɯÚ×ÌÊÐÔÌÕÚɯÛÖɯÛÏÌɯÈ××ÙÖßÐÔÈÛÌɯÐÕɪÚÐÛÜɯÚÛÙÌÚÚɯÊÖÕËÐÛÐÖÕɯÍÙÖÔɯÞÏÌÙÌɯÛÏÌɯÚÈÔ×ÓÌɯ

ÞÈÚɯÊÖÓÓÌÊÛÌËȭɯɯ6ÐÛÏɯÛÏÌɯÍÐÕÈÓɯÊÖÕÍÐÕÐÕÎɯ×ÙÌÚÚÜÙÌÚɯÒÌ×ÛɯÊÖÕÚÛÈÕÛȮɯÛÏÌɯÚ×ÌÊÐÔÌÕɯÞÈÚɯÛÏÌÕɯ

ÓÖÈËÌËɯÈßÐÈÓÓàɯÛÖɯÍÈÐÓÜÙÌɯÞÐÛÏɯÕÖɯËÙÈÐÕÈÎÌɯÍÙÖÔɯÛÏÌɯÚ×ÌÊÐÔÌÕɯÈÓÓÖÞÌËȭɯɯ3ÏÌɯÙÌÚÜÓÛÚɯÖÍɯÛÏÌɯ

ÛÌÚÛÐÕÎɯÈÙÌɯÐÕÊÓÜËÌËɯÐÕɯ ××ÌÕËÐßɯ ȭɯ
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6�� SUBSURFACE CONDITIONS 
.ÜÙɯÜÕËÌÙÚÛÈÕËÐÕÎɯÖÍɯÚÜÉÚÜÙÍÈÊÌɯÊÖÕËÐÛÐÖÕÚɯÈÛɯÛÏÌɯÚÐÛÌɯÈÙÌɯÉÈÚÌËɯÖÕɯÖÜÙɯÌß×ÓÖÙÈÛÐÖÕÚɯÈÚɯÞÌÓÓɯ
ÈÚɯÌß×ÓÖÙÈÛÐÖÕÚɯ×ÙÖÝÐËÌËɯÉàɯ1ȫ,ɯ"ÖÕÚÜÓÛÈÕÛÚȮɯ(ÕÊȭɯȹ1,ȺɯÐÕɯƖƔƕƙɯÕÌÈÙɯÛÏÌɯ×ÙÖÑÌÊÛɯÈÙÌÈȭɯɯ3ÏÌɯ
ÎÌÖ×ÏàÚÐÊÈÓɯÚÜÙÝÌàɯÍÙÖÔɯÌ3ÙÈÊɯÞÈÚɯÈÓÚÖɯÛÈÒÌÕɯÐÕÛÖɯÊÖÕÚÐËÌÙÈÛÐÖÕɯÐÕɯÜÕËÌÙÚÛÈÕËÐÕÎɯÛÏÌɯ
ÚÜÉÚÜÙÍÈÊÌɯÊÖÕËÐÛÐÖÕÚȭɯɯ3ÏÌɯÙÌÚÜÓÛÚɯÖÍɯÖÜÙɯÌß×ÓÖÙÈÛÐÖÕÚɯÈÕËɯÓÈÉɯÛÌÚÛÐÕÎɯÈÙÌɯ×ÙÖÝÐËÌËɯÐÕɯ
 ××ÌÕËÐßɯ Ȯɯ×ÌÙÛÐÕÌÕÛɯÉÖÙÐÕÎÚɯÍÙÖÔɯ1,ɯÈÙÌɯ×ÙÖÝÐËÌËɯÐÕɯ ××ÌÕËÐßɯ!ȮɯÈÕËɯÛÏÌɯÎÌÖ×ÏàÚÐÊÈÓɯ
ÚÜÙÝÌàɯÍÙÖÔɯÌ3ÙÈÊɯÐÚɯ×ÙÖÝÐËÌËɯÐÕɯ ××ÌÕËÐßɯ"ȭɯɯ3ÏÌɯÈ××ÙÖßÐÔÈÛÌɯÓÖÊÈÛÐÖÕÚɯÖÍɯÖÜÙɯÉÖÙÐÕÎÚɯ
ÈÕËɯ1,ɯÉÖÙÐÕÎÚɯÊÖÕÚÐËÌÙÌËɯÐÕɯÖÜÙɯÌÝÈÓÜÈÛÐÖÕɯÈÙÌɯ×ÙÖÝÐËÌËɯÖÕɯÛÏÌɯÚÐÛÌɯ×ÓÈÕɯÐÕɯ%ÐÎÜÙÌɯƖȭɯ

3ÏÌɯÚÜÉÚÜÙÍÈÊÌɯÊÖÕËÐÛÐÖÕÚɯËÌÚÊÙÐÉÌËɯÉÌÓÖÞɯÈÙÌɯËÌ×ÐÊÛÌËɯÎÙÈ×ÏÐÊÈÓÓàɯÖÕɯÛÏÌɯÉÖÙÐÕÎɯÓÖÎÚɯÐÕɯ
 ××ÌÕËÐÊÌÚɯ ɯÈÕËɯ!ɯÈÕËɯÖÕɯÛÏÌɯÚÜÉÚÜÙÍÈÊÌɯ×ÙÖÍÐÓÌÚɯÐÕÊÓÜËÌËɯÈÚɯ%ÐÎÜÙÌÚɯƘɯÈÕËɯƙȭɯɯ(ÕɯÎÌÕÌÙÈÓȮɯ
ÛÏÌɯÉÖÙÐÕÎÚɯÌÕÊÖÜÕÛÌÙÌËɯÈɯÓÈàÌÙɯÖÍɯÝÌÙàɯÓÖÖÚÌɯÛÖɯÓÖÖÚÌȮɯÓÖÞɪ×ÓÈÚÛÐÊÐÛàɯÚÐÓÛȮɯÞÏÐÊÏɯÞÌɯÐÕÛÌÙ×ÙÌÛɯ
ÛÖɯÉÌɯÚÌÈɪÍÓÖÖÙɯÚÌËÐÔÌÕÛÚȭɯɯ!ÌÓÖÞɯÛÏÐÚɯÓÈàÌÙȮɯÞÌɯÌÕÊÖÜÕÛÌÙÌËɯÊÓÈàɯÈÕËɯÚÐÓÛɯÚÖÐÓÚɯÞÐÛÏɯÝÈÙàÐÕÎɯ
ÈÔÖÜÕÛÚɯÖÍɯÚÈÕËȭɯɯ!ÈÚÌËɯÖÕɯÎÙÈËÈÛÐÖÕɯÛÌÚÛÐÕÎȮɯÛÏÌɯÚÖÐÓÚɯÎÌÕÌÙÈÓÓàɯÊÖÕÛÈÐÕÌËɯÉÌÛÞÌÌÕɯ
È××ÙÖßÐÔÈÛÌÓàɯƕƔɯÈÕËɯƘƔɯ×ÌÙÊÌÕÛɯÚÈÕËȮɯÞÐÛÏɯÚÈÕËɯÍÙÈÊÛÐÖÕÚɯÈ××ÌÈÙÐÕÎɯÛÖɯÐÕÊÙÌÈÚÌɯÞÐÛÏɯ
ËÌ×ÛÏȭɯɯ2ÐÔÐÓÈÙÓàȮɯ ÛÛÌÙÉÌÙÎɯ+ÐÔÐÛÚɯÛÌÚÛÐÕÎɯÐÕËÐÊÈÛÌÚɯÛÏÈÛɯÚÏÈÓÓÖÞÌÙɯÚÖÐÓÚɯÈ××ÌÈÙɯÛÖɯÊÓÈÚÚÐÍàɯÈÚɯ
ÊÖÕÛÈÐÕÐÕÎɯÊÓÈàɯÈÕËɯËÌÌ×ÌÙɯÚÖÐÓÚɯÈ××ÌÈÙɯÛÖɯÉÌɯÚÐÓÛàȭɯɯ3ÏÙÖÜÎÏÖÜÛɯÛÏÌɯÉÖÙÐÕÎÚȮɯÛÏÐÚɯÔÈÛÌÙÐÈÓɯ
ÊÖÕÛÈÐÕÌËɯÚÊÈÛÛÌÙÌËɯÚÏÌÓÓɯÍÙÈÎÔÌÕÛÚȭɯɯ!ÈÚÌËɯÖÕɯÛÏÌɯÚÈÕËɯÊÖÕÛÌÕÛɯÐÛɯÞÈÚɯËÐÍÍÐÊÜÓÛɯÛÖɯÊÖÓÓÌÊÛɯ
ÜÕËÐÚÛÜÙÉÌËɯÚÈÔ×ÓÌÚɯÍÖÙɯÊÖÕÚÖÓÐËÈÛÐÖÕɯÈÕËɯÚÛÙÌÕÎÛÏɯÛÌÚÛÐÕÎȮɯÓÐÔÐÛÐÕÎɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÚÜÊÏɯ
ÛÌÚÛÚɯÛÏÈÛɯÊÖÜÓËɯÉÌɯ×ÌÙÍÖÙÔÌËȭɯɯ(ÛɯÚÏÖÜÓËɯÈÓÚÖɯÉÌɯÕÖÛÌËɯÛÏÈÛɯÉÈÚÌËɯÖÕɯ ÛÛÌÙÉÌÙÎɯ+ÐÔÐÛɯÛÌÚÛÐÕÎȮɯ
ÛÏÌɯÚÖÐÓÚɯÌßÐÚÛɯÖÕɯÛÏÌɯÉÖÜÕËÈÙàɯÉÌÛÞÌÌÕɯÚÐÓÛɯÈÕËɯÊÓÈàɯÐÕɯÛÌÙÔÚɯÖÍɯ×ÓÈÚÛÐÊÐÛàɯÈÕËɯÐÕɯÔÈÕàɯ
ÊÈÚÌÚȮɯÛÏÌɯÕÈÛÜÙÈÓɯÔÖÐÚÛÜÙÌɯÊÖÕÛÌÕÛɯÐÚɯÏÐÎÏÌÙɯÛÏÈÕɯÛÏÌɯÛÌÚÛÌËɯÓÐØÜÐËɯÓÐÔÐÛȭɯ

!ÈÚÌËɯÖÕɯ×ÌÕÌÛÙÈÛÐÖÕɯÙÌÚÐÚÛÈÕÊÌɯËÜÙÐÕÎɯ2/3ɯÚÈÔ×ÓÐÕÎɯÈÕËɯÚÛÙÌÕÎÛÏɯÛÌÚÛÐÕÎȮɯÛÏÌɯÚÖÐÓÚɯÐÕɯÈÓÓɯ
ÉÖÙÐÕÎÚɯÞÌÙÌɯÓÈÙÎÌÓàɯÓÖÖÚÌɯÛÖɯÝÌÙàɯÓÖÖÚÌɯÖÙɯÝÌÙàɯÚÖÍÛɯÛÖɯÚÛÐÍÍɯÍÖÙɯÚÐÓÛàɯÈÕËɯÊÓÈàÌàɯÚÖÐÓÚȮɯ
ÙÌÚ×ÌÊÛÐÝÌÓàȭɯɯ ÚɯÚÏÖÞÕɯÖÕɯÛÏÌɯ×ÙÖÍÐÓÌÚɯÐÕɯ%ÐÎÜÙÌÚɯƘɯÈÕËɯƙȮɯÐÛɯÈ××ÌÈÙÚɯÛÏÈÛɯÚÖÐÓɯ
ËÌÕÚÐÛàɤÚÛÙÌÕÎÛÏÚɯÈ××ÌÈÙɯÛÖɯÐÕÊÙÌÈÚÌɯÚÖÔÌÞÏÈÛɯÞÐÛÏɯËÌ×ÛÏȭɯɯ3ÏÌÙÌɯÔÈàɯÈÓÚÖɯÉÌɯÈÕɯÐÕÊÙÌÈÚÌɯ
ÐÕɯËÌÕÚÐÛàɤÚÛÙÌÕÎÛÏÚɯÐÕɯÚÖÐÓÚɯÖÕɯÛÏÌɯÚÖÜÛÏÌÈÚÛÌÙÕɯÌÕËɯÖÍɯÛÏÌɯ×ÙÖÑÌÊÛɯÈÚɯÚÏÖÞÕɯÖÕɯ/ÙÖÍÐÓÌɯ ɪ ɀȭɯɯ
3ÏÐÚɯÐÕÊÙÌÈÚÌɯÐÚɯÚÜÎÎÌÚÛÌËɯÉàɯËÌÌ×ÌÙɯÊÖÕËÐÛÐÖÕÚɯÐÕɯÖÜÙɯ!ÖÙÐÕÎɯ!ɪƙɯÈÕËɯÛÏÌɯÏÐÚÛÖÙÐÊÈÓɯ1ȫ,ɯ
!ÖÙÐÕÎɯ1,ƕƙɪƔƕȭɯ

3ÏÌɯÎÌÖ×ÏàÚÐÊÈÓɯÚÜÙÝÌàɯÊÖÕËÜÊÛÌËɯÉàɯÌ3ÙÈÊɯÎÌÕÌÙÈÓÓàɯÚÜÎÎÌÚÛÚɯÛÏÌɯÚÖÐÓÚɯÐÕɯÛÏÌɯÜ××ÌÙɯƙɯÛÖɯƕƙɯ
ÍÌÌÛɯÖÍɯÛÏÌɯÚÖÐÓɯ×ÙÖÍÐÓÌɯÔÈàɯÊÖÕÚÐÚÛɯÖÍɯɁÚÖÍÛɯÔÜËɯÖÙɯÊÓÈàɂɯÖÝÌÙÓàÐÕÎɯÈɯɁÊÖÕÚÖÓÐËÈÛÌËɂɯÜÕÐÛȭɯɯ
3ÏÌɯÚÛÙÈÛÐÍÐÊÈÛÐÖÕɯÓÈàÌÙɯÐÚɯÙÌÊÖÎÕÐáÌËɯÉàɯÛÏÌɯÊÏÈÕÎÌɯÐÕɯÈÔ×ÓÐÛÜËÌȮɯÏÐÎÏɯÈÔ×ÓÐÛÜËÌɯÙÌÛÜÙÕÚɯÈÙÌɯ
ÜÕËÌÙÚÛÖÖËɯÈÚɯÏÈÙËɯÚÜÙÍÈÊÌÚɯÖÙɯÈɯÊÏÈÕÎÌɯÐÕɯÓÐÛÏÖÓÖÎàȭɯɯɯ/ÙÖÍÐÓÌÚɯ ɯÛÏÙÖÜÎÏɯ#ɯ×ÙÌÚÌÕÛÌËɯÐÕɯ
Ì3ÙÈÊɀÚɯÙÌ×ÖÙÛɯÏÈÝÌɯÛÏÐÊÒÌÙɯÜÕÊÖÕÚÖÓÐËÈÛÌËɯÜÕÐÛÚɯÈÛɯÛÏÌɯÚÜÙÍÈÊÌɯÞÐÛÏɯÛÏÐÊÒÕÌÚÚÌÚɯÛÏÈÛɯ
ÎÌÕÌÙÈÓÓàɯÐÕÊÙÌÈÚÌɯÊÓÖÚÌÙɯÛÖɯÚÏÖÙÌÓÐÕÌȭɯɯ3ÏÐÚɯÊÖÕÚÖÓÐËÈÛÌËɯÓÈàÌÙɯÐÚɯÕÖÛÌËɯÈÚɯÈɯÓÐÛÏÖÓÖÎàɯÊÏÈÕÎÌɯ
ÐÕɯÛÏÌɯÉÖÙÐÕÎÚȮɯÞÏÌÙÌɯÚÐÓÛɯÞÐÛÏɯÓÖÞɯ×ÓÈÚÛÐÊÐÛàɯÉÌÊÖÔÌÚɯÓÌÈÕɯÊÓÈàȭɯɯ ÓÛÏÖÜÎÏɯÛÏÌɯÓÐÛÏÖÓÖÎàɯÖÍɯ
ÛÏÐÚɯÓÈàÌÙɯÐÚɯÕÖÛɯ×ÌÙÍÌÊÛÓàɯËÌÍÐÕÌËɯÉàɯÛÏÌɯÉÖÙÐÕÎÚȮɯÌßÈÔ×ÓÌɯ!ÖÙÐÕÎɯ!ɪƘɯÌÕÊÖÜÕÛÌÙÌËɯÚÈÕËɯ
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ÈÉÖÝÌɯÛÏÌɯÓÐÛÏÖÓÖÎàɯÖÍɯÓÌÈÕɯÊÓÈàȮɯÛÏÌɯÓÈàÌÙɯÖÍɯÊÓÈàɯÐÚɯÕÖÛÌËɯÈÛɯÚÐÔÐÓÈÙɯËÌ×ÛÏÚɯÛÖɯÛÏÌɯ
ÎÌÖ×ÏàÚÐÊÈÓɯÚÜÙÝÌàȭɯɯ3ÏÌɯÊÖÕÚÖÓÐËÈÛÌËɯÓÈàÌÙɯÐÕɯÛÏÌɯÎÌÖ×ÏàÚÐÊÈÓɯÚÜÙÝÌàɯÙÌ×ÙÌÚÌÕÛÚɯÈɯÚÓÐÎÏÛɯ
ÐÕÊÙÌÈÚÌɯÐÕɯËÌÕÚÐÛàɯÛÏÈÛɯÈÙÌɯÔÖÙÌɯÚÌÕÚÐÛÐÝÌɯÛÖɯÎÌÖ×ÏàÚÐÊÈÓɯÔÌÛÏÖËÚɯÛÏÈÕɯÎÌÖÛÌÊÏÕÐÊÈÓɯ
ÚÈÔ×ÓÐÕÎɯÔÌÛÏÖËÚȭɯɯ2ÊÈÛÛÌÙÌËɯÛÏÙÖÜÎÏɯÛÏÌɯÈÙÌÈɯÖÍɯÛÏÌɯÎÌÖ×ÏàÚÐÊÈÓɯÚÜÙÝÌàɯÛÏÌÙÌɯÞÌÙÌɯƙƗɯ
ÛÈÙÎÌÛÚɯÖÍɯÖÉÑÌÊÛÚɯÛÏÈÛɯÞÌÙÌɯÓÈÙÎÌÙɯÛÏÈÕɯƕɯÍÖÖÛɯÉàɯƕɯÍÖÖÛȮɯÛÏÌÚÌɯÐÛÌÔÚɯÊÈÕɯÐÕÊÓÜËÌɯËÌÉÙÐÚɯÚÜÊÏɯ
ÈÚɯÞÖÖËȮɯÔÌÛÈÓɯÊÏÜÕÒÚȮɯÖÙɯÉÖÜÓËÌÙÚȭɯɯ-ÖÛÌɯÛÏÈÛɯÎÌÖ×ÏàÚÐÊÈÓɯÚÜÙÝÌàɯÙÌÚÜÓÛÚɯÙÌ×ÙÌÚÌÕÛɯ
ÐÕÛÌÙ×ÙÌÛÈÛÐÖÕÚɯÖÍɯÚÜÉÚÜÙÍÈÊÌɯÊÖÕËÐÛÐÖÕÚɯȹÚÖÐÓɯÊÖÕÛÈÊÛÚȮɯÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯËÌÉÙÐÚȮɯÌÛÊȭȺɯÍÙÖÔɯ
ÎÙÖÜÕËɯÚÜÙÍÈÊÌɯÔÌÈÚÜÙÌÔÌÕÛÚɯÖÍɯÈɯÝÈÙÐÌÛàɯÖÍɯ×ÏàÚÐÊÈÓɯ×ÙÖ×ÌÙÛÐÌÚɯÈÕËɯÚÏÖÜÓËɯÉÌɯÊÖÙÙÌÓÈÛÌËɯ
ÞÐÛÏɯÛÏÌɯÙÌÚÜÓÛÚɯÖÍɯÖÜÙɯÚÜÉÚÜÙÍÈÊÌɯÌß×ÓÖÙÈÛÐÖÕÚɯÛÖɯÎÈÐÕɯÈɯÍÜÓÓɯÜÕËÌÙÚÛÈÕËÐÕÎɯÖÍɯÛÏÌɯ
ÚÜÉÚÜÙÍÈÊÌɯÊÖÕËÐÛÐÖÕÚɯÈÛɯÛÏÌɯÚÐÛÌȭɯ

7�� SEISMIC CONDITIONS  
!ÈÚÌËɯÖÕɯÖÜÙɯÌß×ÓÖÙÈÛÐÖÕÚɯÈÕËɯËÌ×ÌÕËÐÕÎɯÖÕɯÛÏÌɯÓÐØÜÌÍÈÊÛÐÖÕɯ×ÖÛÌÕÛÐÈÓɯÖÍɯÛÏÌɯÚÖÐÓÚȮɯÛÏÌɯÚÐÛÌɯ
ÊÓÈÚÚɯÈÊÊÖÙËÐÕÎɯÛÖɯ ÔÌÙÐÊÈÕɯ2ÖÊÐÌÛàɯÖÍɯ"ÐÝÐÓɯ$ÕÎÐÕÌÌÙÚɯȹ 2"$ȺɯƛɪƕƚɯÞÐÓÓɯÉÌɯ$ɯÖÙɯ%ɯËÌ×ÌÕËÐÕÎɯ
ÖÕɯÓÐØÜÌÍÈÊÛÐÖÕɯ×ÖÛÌÕÛÐÈÓȭɯɯ ÚɯÔÌÕÛÐÖÕÌËɯÐÕɯ2ÌÊÛÐÖÕɯƚɯÈÉÖÝÌȮɯÛÏÌɯÚÖÐÓÚɯÈ××ÌÈÙɯÛÖɯÉÌɯÖÕɯÛÏÌɯ
ÉÖÜÕËÈÙàɯÖÍɯÚÐÓÛɯÈÕËɯÊÓÈàɯÉÈÚÌËɯÖÕɯ×ÓÈÚÛÐÊÐÛàɯÛÌÚÛÐÕÎɯÙÌÚÜÓÛÚȭɯɯ3ÏÌɯÚÖÐÓÚɯÈÓÚÖɯÊÖÕÛÈÐÕÌËɯ
ÌÓÌÝÈÛÌËɯÚÈÕËɯÍÙÈÊÛÐÖÕÚȮɯÌÚ×ÌÊÐÈÓÓàɯÈÛɯËÌ×ÛÏȭɯɯ!ÈÚÌËɯÖÕɯÛÏÌÚÌɯÙÌÚÜÓÛÚȮɯÚÐÔ×ÓÐÍÐÌËɯ2/3ɪÉÈÚÌËɯ
ÓÐØÜÌÍÈÊÛÐÖÕɯÈÕÈÓàÚÌÚɯËÖɯÕÖÛɯ×ÙÖÝÐËÌɯÈɯÙÌÓÐÈÉÓÌɯÙÌ×ÙÌÚÌÕÛÈÛÐÖÕɯÖÍɯÏÖÞɯÛÏÌɯÚÖÐÓÚɯÞÐÓÓɯÉÌÏÈÝÌɯ
ËÜÙÐÕÎɯÈɯÚÌÐÚÔÐÊɯÌÝÌÕÛȭɯɯ ÚɯÚÜÊÏɯÊàÊÓÐÊɯÚÛÙÌÕÎÛÏɯÛÌÚÛÐÕÎɯÞÐÓÓɯÕÌÌËɯÛÖɯÉÌɯ×ÌÙÍÖÙÔÌËɯÖÕɯÚÖÐÓÚɯ
ÍÙÖÔɯÛÏÌɯÍÖÙÔÈÛÐÖÕɯÛÖɯËÌÛÌÙÔÐÕÌɯÐÍɯÛÏÌàɯÈÙÌɯÚÜÚÊÌ×ÛÐÉÓÌɯÛÖɯÓÐØÜÌÍÈÊÛÐÖÕɯÈÕËɤÖÙɯÚÌÐÚÔÐÊÈÓÓàɯ
ÐÕËÜÊÌËɯÚÛÙÌÕÎÛÏɯÓÖÚÚȭɯɯ!ÈÚÌËɯÖÕɯÖÜÙɯÌß×ÌÙÐÌÕÊÌɯÐÛɯÐÚɯÓÐÒÌÓàɯÛÏÈÛɯÛÏÌɯÚÖÐÓÚɯÊÖÜÓËɯÌß×ÌÙÐÌÕÊÌɯ
ËÌÛÙÐÔÌÕÛÈÓɯÌÍÍÌÊÛÚɯËÜÌɯÛÖɯÚÌÐÚÔÐÊɯÓÖÈËÐÕÎɯÈÕËɯ×ÌÙÍÖÙÔÐÕÎɯÛÏÌÚÌɯÛÌÚÛÚɯÞÐÓÓɯÉÌɯÌÚÚÌÕÛÐÈÓɯÍÖÙɯ
ËÌÚÐÎÕɯÖÍɯÛÏÌɯÕÌÞɯÉÙÌÈÒÞÈÛÌÙɯÍÐÓÓÚȭɯɯ3ÏÌɯÌÍÍÌÊÛÚɯÖÍɯÓÐØÜÌÍÈÊÛÐÖÕɯÈÕËɤÖÙɯÚÛÙÌÕÎÛÏɯÓÖÚÚɯÐÕɯÛÏÌɯ
ÚÜ××ÖÙÛɯÚÖÐÓÚɯÊÖÜÓËɯÐÕÊÓÜËÌɯÉÙÌÈÒÞÈÛÌÙɯÚÓÖ×ÌɯÍÈÐÓÜÙÌÚɯÈÕËɤÖÙɯÍÖÜÕËÈÛÐÖÕɯÚÜ××ÖÙÛɯÍÈÐÓÜÙÌɯÛÏÈÛɯ
ÊÖÜÓËɯÙÌÚÜÓÛɯÐÕɯÓÈÙÎÌɯÚÊÈÓÌɯËÈÔÈÎÌÚɯÛÖɯÛÏÌɯÉÙÌÈÒÞÈÛÌÙÚɯÈÕËɯÍÈÊÐÓÐÛÐÌÚɯÈÙÖÜÕËɯÛÏÌɯÏÈÙÉÖÙȭɯɯ(Íɯ
ÛÏÌɯÚÖÐÓɯÊÖÓÜÔÕɯÐÚɯÍÖÜÕËɯÛÖɯÉÌɯÓÐØÜÌÍÐÈÉÓÌȮɯÛÏÌɯÚÐÛÌɯÊÓÈÚÚɯÞÐÓÓɯÉÌɯ%ɯÈÕËɯÈɯÚÐÛÌɯÚ×ÌÊÐÍÐÊɯÎÙÖÜÕËɯ
ÙÌÚ×ÖÕÚÌɯÈÕÈÓàÚÐÚɯÞÐÓÓɯÉÌɯÙÌØÜÐÙÌËɯÛÖɯÜÕËÌÙÚÛÈÕËɯÛÏÌɯÈÕÛÐÊÐ×ÈÛÌËɯÎÙÖÜÕËɯÔÖÛÐÖÕÚɯËÜÙÐÕÎɯÈÕɯ
ÌÈÙÛÏØÜÈÒÌȭɯɯ(ÍɯÛÌÚÛÐÕÎɯÙÌÝÌÈÓÚɯÛÏÈÛɯÛÏÌɯÚÖÐÓÚɯÖÕɯÚÐÛÌɯÈÙÌɯÕÖÛɯÓÐØÜÌÍÐÈÉÓÌȮɯÛÏÌɯÚÐÛÌɯÊÓÈÚÚɯÞÐÓÓɯÉÌɯ$ɯ
ÈÕËɯÈɯÚÐÛÌɯÚ×ÌÊÐÍÐÊɯÙÌÚ×ÖÕÚÌɯÞÐÓÓɯÕÖÛɯÙÌØÜÐÙÌËȮɯÏÖÞÌÝÌÙɯÎÐÝÌÕɯÛÏÌɯÚÐÛÌɯÊÖÕËÐÛÐÖÕÚɯÈÕËɯÏÐÎÏɯ
ÚÌÐÚÔÐÊÐÛàɯÖÍɯÛÏÌɯÙÌÎÐÖÕȮɯÐÛɯÔÈàɯÉÌɯ×ÙÜËÌÕÛɯÛÖɯ×ÌÙÍÖÙÔɯÈÕàÞÈàȭɯɯ3ÏÐÚɯÞÐÓÓɯ×ÙÖÝÐËÌɯÔÖÙÌɯ
ÊÖÕÍÐËÌÕÊÌɯÐÕɯÛÏÌɯÉÙÌÈÒÞÈÛÌÙɯËÌÚÐÎÕɯÈÕËɯÏÖÞɯÐÛɯÞÐÓÓɯ×ÌÙÍÖÙÔɯËÜÙÐÕÎɯÈɯËÌÚÐÎÕɯÚÌÐÚÔÐÊɯÌÝÌÕÛȭɯ

3ÏÌɯÊÈÓÊÜÓÈÛÌËɯ×ÌÈÒɯÎÙÖÜÕËɯÈÊÊÌÓÌÙÈÛÐÖÕɯȹ/& ȺɯÍÖÙɯÛÏÌɯÚÐÛÌɯÈÚɯËÌÛÌÙÔÐÕÌËɯÉàɯÜÚÐÕÎɯÚÖÍÛÞÈÙÌɯ
ËÌÝÌÓÖ×ÌËɯÉàɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯ&ÌÖÓÖÎÐÊÈÓɯ2ÜÙÝÌàɯȹ42&2ȺɯÞÈÚɯÍÖÜÕËɯÛÖɯÉÌɯƔȭƚƙÎȭɯɯ3ÏÐÚɯÝÈÓÜÌɯ
ÐÚɯÙÖÜÎÏÓàɯÌØÜÐÝÈÓÌÕÛɯÛÖɯÞÏÈÛɯÞÖÜÓËɯÉÌɯÊÈÓÊÜÓÈÛÌËɯÜÚÐÕÎɯ×ÙÖÉÈÉÐÓÐÚÛÐÊɯÌÚÛÐÔÈÛÌÚɯÖÍɯÎÙÖÜÕËɯ
ÔÖÛÐÖÕÚɯÞÐÛÏɯÈɯƖɯ×ÌÙÊÌÕÛɯ×ÙÖÉÈÉÐÓÐÛàɯÖÍɯÌßÊÌÌËÈÕÊÌɯÐÕɯƙƔɯàÌÈÙÚɯȹƖȮƘƛƙɪàÌÈÙɯÙÌÛÜÙÕɯ×ÌÙÐÖËȺȭɯɯɯ
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8�� CLOSURE AND LIMITATIONS 
3ÏÐÚɯÙÌ×ÖÙÛɯÞÈÚɯ×ÙÌ×ÈÙÌËɯÍÖÙɯÛÏÌɯÌßÊÓÜÚÐÝÌɯÜÚÌɯÖÍɯÖÜÙɯÊÓÐÌÕÛɯÈÕËɯÛÏÌÐÙɯÙÌ×ÙÌÚÌÕÛÈÛÐÝÌÚɯÍÖÙɯ
ÌÝÈÓÜÈÛÐÕÎɯÛÏÌɯÚÐÛÌɯÈÚɯÐÛɯÙÌÓÈÛÌÚɯÛÖɯÛÏÌɯÎÌÖÛÌÊÏÕÐÊÈÓɯÈÚ×ÌÊÛÚɯËÐÚÊÜÚÚÌËɯÏÌÙÌÐÕȭɯɯ3ÏÌɯÊÖÕÊÓÜÚÐÖÕÚɯ
ÈÕËɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕɯÊÖÕÛÈÐÕÌËɯÐÕɯÛÏÐÚɯÙÌ×ÖÙÛɯÈÙÌɯÉÈÚÌËɯÖÕɯÚÐÛÌɯÊÖÕËÐÛÐÖÕÚɯÈÚɯÛÏÌàɯ×ÙÌÚÌÕÛÓàɯ
ÌßÐÚÛȭɯɯ(ÛɯÐÚɯÈÚÚÜÔÌËɯÛÏÈÛɯÛÏÌɯÌß×ÓÖÙÈÛÖÙàɯÉÖÙÐÕÎÚɯÈÙÌɯÙÌ×ÙÌÚÌÕÛÈÛÐÝÌɯÖÍɯÛÏÌɯÚÜÉÚÜÙÍÈÊÌɯ
ÊÖÕËÐÛÐÖÕÚɯÛÏÙÖÜÎÏÖÜÛɯÛÏÌɯÚÐÛÌȮɯÐȭÌȭȮɯÛÏÌɯÚÜÉÚÜÙÍÈÊÌɯÊÖÕËÐÛÐÖÕÚɯÌÝÌÙàÞÏÌÙÌɯÈÙÌɯÕÖÛɯ
ÚÐÎÕÐÍÐÊÈÕÛÓàɯËÐÍÍÌÙÌÕÛɯÍÙÖÔɯÛÏÖÚÌɯËÐÚÊÓÖÚÌËɯÉàɯÛÏÌɯÌß×ÓÖÙÈÛÐÖÕÚȭɯɯɯ

(ÍɯÛÏÌÙÌɯÐÚɯÈɯÚÜÉÚÛÈÕÛÐÈÓɯÓÈ×ÚÌɯÖÍɯÛÐÔÌɯÉÌÛÞÌÌÕɯÛÏÌɯÚÜÉÔÐÛÛÈÓɯÖÍɯÛÏÐÚɯÙÌ×ÖÙÛɯÈÕËɯÛÏÌɯÚÛÈÙÛɯÖÍɯ
ÞÖÙÒɯÈÛɯÛÏÌɯÚÐÛÌȮɯÖÙɯÐÍɯÊÖÕËÐÛÐÖÕÚɯÏÈÝÌɯÊÏÈÕÎÌËɯËÜÌɯÛÖɯÕÈÛÜÙÈÓɯÊÈÜÚÌÚɯÖÙɯÊÖÕÚÛÙÜÊÛÐÖÕɯ
Ö×ÌÙÈÛÐÖÕÚɯÈÛɯÖÙɯÈËÑÈÊÌÕÛɯÛÖɯÛÏÌɯÚÐÛÌȮɯÐÛɯÐÚɯÙÌÊÖÔÔÌÕËÌËɯÛÏÈÛɯÛÏÐÚɯÙÌ×ÖÙÛɯÉÌɯÙÌÝÐÌÞÌËɯÛÖɯ
ËÌÛÌÙÔÐÕÌɯÛÏÌɯÈ××ÓÐÊÈÉÐÓÐÛàɯÖÍɯÛÏÌɯÊÖÕÊÓÜÚÐÖÕÚɯÊÖÕÚÐËÌÙÐÕÎɯÛÏÌɯÊÏÈÕÎÌËɯÊÖÕËÐÛÐÖÕÚɯÈÕËɯÛÐÔÌɯ
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GENERALIZED SUBSURFACE
PROFILE A-A'

NOTES
1. Profile taken along the A - A' line as shown on the Site Plan,

Figure 2.
2. Stratigraphy interpreted from observations made during drilling

(see Appendix B for boring logs).
3. Soil contacts on profile between boring locations are interpreted

from our understanding of local conditions and should be
considered approximate.

4. Borings shown above may not lie exactly on profile line shown on
Figure 2.  Subsurface conditions in some areas may be projected
from borings near the profile line.

5. Ground surface profile based topographic/bathymetric contours
provided by eTrac, October 2025.
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AĂ6 Approximate Location of Boring SP-B-7, Advanced by Shannon &
Wilson, October 2025.

Approximate Location of Boring RM15-01, Advanced by R& M
Consultants, 2015.

Sample S3 laboratory testing results indicating 32 percent gravel, 56
percent sand, and 12 percent fines (silt and clay) by weight.

Sample S12 atterberg limits testing results indicating liquid limit of 41,
plastic limit of 20.

MPT/SPT Values (blows per foot at approximate sample depth). *
indicates Shelby tube sample. WOH - Sampler penetrates with weight
of rods/hammer.
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12% Fi

S12: LL=41, PL=20
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GENERALIZED SUBSURFACE
PROFILE B-B'

NOTES
1. Profile taken along the B - B' line as shown on the Site Plan,

Figure 2.
2. Stratigraphy interpreted from observations made during drilling

(see Appendix C for boring logs).
3. Soil contacts on profile between boring locations are interpreted

from our understanding of local conditions and should be
considered approximate.

4. Borings shown above may not lie exactly on profile line shown on
Figure 2.  Subsurface conditions in some areas may be projected
from borings near the profile line.

5. Ground surface profile based topographic/bathymetric contours
provided by eTrac, October 2025.
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AĂ6 Approximate Location of Boring SP-B-7, Advanced by Shannon &
Wilson, October 2025.

Approximate Location of Boring RM15-01, Advanced by R&M
Consultants, 2015.

Sample S3 laboratory testing results indicating 32 percent gravel, 56
percent sand, and 12 percent fines (silt and clay) by weight.

Sample S12 atterberg limits testing results indicating liquid limit of 41,
plastic limit of 20.

MPT/SPT Values (blows per foot at approximate sample depth). *
indicates Shelby tube sample. WOH - Sampler penetrates with weight
of rods/hammer.

S3: 32% Gr, 56% Sa,
12% Fi

S12: LL=41, PL=20
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Appendix A: Exploration Logs and Laboratory Testing  
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Exploration Logs and Laboratory Test 
Results 
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Snqu`md
Cdosg9  02 sn 04 edds adknv fqntmc rtqe`bd
R`lokd Pt`khsx9  E`hq

Anqhmf9  AĂ3  R`lokd9  R3

Onbjds
OdmKdmfsgU G Q R L% Cdrbqhoshnm

Bottom of
Sample

6"

0.220.206" 0.25

02-4

03-/

Cdosg
'es(

03-4

04-/

0.0

46.7

6"

02-/

6"

0.0250.025 0.0 49.8

0.0

Very loose, dark green and
gray, CLAY (CL); moist; trace
sand sized shells; trace

organics

Reserved for Consolidation
Test

6"

04-4

NT NT NT NT NT 47.52

NT NT NT NT

NT NT NT NT

NT NT

NT NT

NT

NT

SHELBY TUBE CLASSIFICATION
BORING B-4 S4

FIG. A-2Geotechnical and Environmental Consultants
SHANNON & WILSON, INC.

NOTES
1.  V, H, and R represent Vertical, Horizontal, and Remolded Torvane
measurements, respectively.

2.  Clay sensitivity is shown in the column labeled S and is a ratio of Tv to Tr.
3.  Torvane and Pocket Pen results are reported in tons per square foot (tsf).
4.  Reported Pocket Pen measurements are an average of the values
representing each 6-inch section of the sample.

5.  Moisture content for each interval is recorded in the column labeled M%.
6.  NT = Not Tested

Bk`rrhehb`shnm ne Rgdkax Stad R`lokd

Homer Harbor Expansion
Homer, Alaska

March 2026 111946-001



Snqu`md
Cdosg9  44 sn 46 edds adknv fqntmc rtqe`bd
R`lokd Pt`khsx9  Fnnc

Anqhmf9  AĂ6  R`lokd9  R7

Onbjds
OdmKdmfsgU G Q R L% Cdrbqhoshnm

Bottom of
Sample

6"

0.3250.36"

6"

45-/

45-4

Cdosg
'es(

46-/

46-4

0.80

44-4

40.6

0.75

0.290.20
0.25
to
0.70

0.380.35

44-/

Reserved for Consolidation
Test

6"

6"

NT NT NT NT NT 32.0

NT NT NT NT NT 33.3

Soft to medium stiff, dark gray
to balck, SILT with Sand (ML)
to Sandy Silt (ML); moist;
medium plasticity; low

dilatancy;  trace organics, trace
sand sized seashells.

NT NT

NT NT

NT NT

NT

NT

SHELBY TUBE CLASSIFICATION
BORING SW-7 S8

FIG. A-3Geotechnical and Environmental Consultants
SHANNON & WILSON, INC.

NOTES
1.  V, H, and R represent Vertical, Horizontal, and Remolded Torvane
measurements, respectively.

2.  Clay sensitivity is shown in the column labeled S and is a ratio of Tv to Tr.
3.  Torvane and Pocket Pen results are reported in tons per square foot (tsf).
4.  Reported Pocket Pen measurements are an average of the values
representing each 6-inch section of the sample.

5.  Moisture content for each interval is recorded in the column labeled M%.
6.  NT = Not Tested

Bk`rrhehb`shnm ne Rgdkax Stad R`lokd
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Snqu`md
Cdosg9  54 sn 66 edds adknv fqntmc rtqe`bd
R`lokd Pt`khsx9  Fnnc

Anqhmf9  AĂ6  R`lokd9  R01

Onbjds
OdmKdmfsgU G Q R L% Cdrbqhoshnm

Bottom of
Sample

6"

6"

64-/

64-4

Cdosg
'es(

65-/

66-/

65-4

6"

NT0.50 NT0.25 33.8
0.6
to
1.2

31.9
0.75
to
1.0

0.300.40

NT NT NT NT NT

6" NTNTNTNTNTNT

NT

NT NT
Medium stiff, dark gray, SILT
(ML); moist; lenses of silty fine
sand less than 1

4 thick; medium
plasticity; trace sand sized
shells; organic odor

SHELBY TUBE CLASSIFICATION
BORING SW-7 S12

FIG. A-4Geotechnical and Environmental Consultants
SHANNON & WILSON, INC.

NOTES
1.  V, H, and R represent Vertical, Horizontal, and Remolded Torvane
measurements, respectively.

2.  Clay sensitivity is shown in the column labeled S and is a ratio of Tv to Tr.
3.  Torvane and Pocket Pen results are reported in tons per square foot (tsf).
4.  Reported Pocket Pen measurements are an average of the values
representing each 6-inch section of the sample.

5.  Moisture content for each interval is recorded in the column labeled M%.
6.  NT = Not Tested

Bk`rrhehb`shnm ne Rgdkax Stad R`lokd
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Snqu`md
Cdosg9  04 sn 06 edds adknv fqntmc rtqe`bd
R`lokd Pt`khsx9  Fnnc

Anqhmf9  AĂ7  R`lokd9  R2

Onbjds
OdmKdmfsgU G Q R L% Cdrbqhoshnm

Bottom of
Sample

6"

0.450.506"

6"

05-/

05-4

Cdosg
'es(

06-/

NT

04-4

NT

0.153.0 1.0 35.5

NT NT NT NT NT NT

SloughNT NT NT NT

No Recovery

04-/

6" NT NT NT NT NT NT

Very loose, gray, CLAY with
Sand (CL); moist; high plasticity;

organic odor

SHELBY TUBE CLASSIFICATION
BORING B-8 S3

FIG. A-5Geotechnical and Environmental Consultants
SHANNON & WILSON, INC.

NOTES
1.  V, H, and R represent Vertical, Horizontal, and Remolded Torvane
measurements, respectively.

2.  Clay sensitivity is shown in the column labeled S and is a ratio of Tv to Tr.
3.  Torvane and Pocket Pen results are reported in tons per square foot (tsf).
4.  Reported Pocket Pen measurements are an average of the values
representing each 6-inch section of the sample.

5.  Moisture content for each interval is recorded in the column labeled M%.
6.  NT = Not Tested
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Appendix B: Previous Exploration Borings 
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Past Exploration Boring Logs 
R&M Consultants 
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A REPORT’S CONCLUSIONS ARE PRELIMINARY. 

The conclusions contained in your consultant’s report are preliminary, because they must be based on the 
assumption that conditions revealed through selective exploratory sampling are indicative of actual conditions 
throughout a site.  Actual subsurface conditions can be discerned only during earthwork; therefore, you should 
retain your consultant to observe actual conditions and to provide conclusions.  Only the consultant who 
prepared the report is fully familiar with the background information needed to determine whether or not the 
report’s recommendations based on those conclusions are valid and whether or not the contractor is abiding by 
applicable recommendations.  The consultant who developed your report cannot assume responsibility or 
liability for the adequacy of the report’s recommendations if another party is retained to observe construction. 

THE CONSULTANT’S REPORT IS SUBJECT TO MISINTERPRETATION. 
Costly problems can occur when other design professionals develop their plans based on misinterpretation of a 
geotechnical/environmental report.  To help avoid these problems, the consultant should be retained to work 
with other project design professionals to explain relevant geotechnical, geological, hydrogeological, and 
environmental findings, and to review the adequacy of their plans and specifications relative to these issues. 

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE 
REPORT. 
Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site 
personnel), field test results, and laboratory and/or office evaluation of field samples and data.  Only final boring 
logs and data are customarily included in geotechnical/environmental reports.  These final logs should not, under 
any circumstances, be redrawn for inclusion in architectural or other design drawings, because drafters may 
commit errors or omissions in the transfer process.   

To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready 
access to the complete geotechnical engineering/environmental report prepared or authorized for their use.  If 
access is provided only to the report prepared for you, you should advise contractors of the report’s limitations, 
assuming that a contractor was not one of the specific persons for whom the report was prepared, and that 
developing construction cost estimates was not one of the specific purposes for which it was prepared.  While a 
contractor may gain important knowledge from a report prepared for another party, the contractor should 
discuss the report with your consultant and perform the additional or alternative work believed necessary to 
obtain the data specifically appropriate for construction cost estimating purposes.  Some clients hold the mistaken 
impression that simply disclaiming responsibility for the accuracy of subsurface information always insulates 
them from attendant liability.  Providing the best available information to contractors helps prevent costly 
construction problems and the adversarial attitudes that aggravate them to a disproportionate scale. 

READ RESPONSIBILITY CLAUSES CLOSELY. 
Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact 
than other design disciplines.  This situation has resulted in wholly unwarranted claims being lodged against 
consultants.  To help prevent this problem, consultants have developed a number of clauses for use in their 
contracts, reports, and other documents.  These responsibility clauses are not exculpatory clauses designed to 
transfer the consultant’s liabilities to other parties; rather, they are definitive clauses that identify where the 
consultant’s responsibilities begin and end.  Their use helps all parties involved recognize their individual 
responsibilities and take appropriate action.  Some of these definitive clauses are likely to appear in your report, 
and you are encouraged to read them closely.  Your consultant will be pleased to give full and frank answers to 
your questions. 

The preceding paragraphs are based on information provided by the Geoprofessional Business Association 
(https://www.geoprofessional.org)  

https://www.shannonwilson.com/
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