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мΦлм t¦wth{9 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ м 
мΦлн {/ht9 hC ¢I9 Lb±9{¢LD!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ м 
мΦло {L¢9 [h/!¢Lhb !b5 59{/wLt¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ м 
мΦлп {L¢9 IL{¢hw¸ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ м 
мΦлр w9/hw5 w9±L9² CLb5LbD{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ н 
мΦлс t[!bb95 59±9[hta9b¢ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ н 
мΦлт Lb±9{¢LD!¢Lhb a9¢Ih5{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ н 
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нΦлм D9h[hDL/ {9¢¢LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ н 
нΦлн 9!w¢I a!¢9wL![{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ о 
нΦло 9·t!b{L±9 {hL[{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ о 
нΦлп {¦wC!/9 !b5 Dwh¦b5²!¢9w /hb5L¢Lhb{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ о 
нΦлр C!¦[¢{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ о 
нΦлс [!b5{[L59{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ п 
нΦлт [Lv¦9C!/¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ п 
нΦлу IL{¢hwL/ {9L{aL/L¢¸ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ п 
нΦлф C[hh5LbD th¢9b¢L![ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ р 
нΦмл [!b5{[L59{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ р 
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оΦлм D9b9w![ /hb/[¦{Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ р 
оΦлн D9b9w![ 9!w¢I²hwY !b5 Dw!5LbDΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ р 
оΦло 9!w¢I²hwY {IwLbY!D9 !b5 {¦.{L59b/9 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ р 
оΦлп w9ah±![ !b5 w9/hat!/¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ с 
оΦлр {9L{aL/ 59{LDb t!w!a9¢9w{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ с 
оΦлс [Lv¦9C!/¢Lhb !b5 {9/hb5!w¸ 9!w¢Iv¦!Y9 I!½!w5{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ т 
оΦлт Ch¦b5!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ у 
оΦлу {[!.πhbπDw!59 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ ф 
оΦлф aL{/9[[!b9h¦{ /hb/w9¢9 C[!¢²hwY ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мл 
оΦмл Chh¢LbD 9·/!±!¢Lhb !b5 {[!. tw9t!w!¢Lhb ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мл 
оΦмм [!¢9w![ [h!5 w9{L{¢!b/9 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мл 
оΦмн /9a9b¢ ¢¸t9 !b5 /hwwh{Lhb th¢9b¢L![ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мм 
оΦмо ¦¢L[L¢¸ ¢w9b/I .!/YCL[[ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мн 
оΦмп ¢9athw!w¸ 9·/!±!¢Lhb{ ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мо 
оΦмр 5w!Lb!D9 ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мо 
оΦмс t[!b w9±L9² ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мо 
оΦмт D9h¢9/IbL/![ h.{9w±!¢Lhb !b5 ¢9{¢LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мо 
оΦму th{¢πDw!5LbD D9h¢9/IbL/![ h.{9w±!¢Lhb !b5 ¢9{¢LbD ΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦΦ мп 

4.00 CLOSURE ................................................................................................................................................................. 14 

 

 

 

 

 



 

¦ǇƭŀƴŘ тс Wǳƭȅ нмΣ нлнм 
/ŜƴǘǳǊȅ /ƻƳƳǳƴƛǘƛŜǎ wa! tǊƻƧŜŎǘ bƻΦΥ нмDπлоотπл 
 tŀƎŜ ƛƛ 

FIGURES 

 CƛƎǳǊŜ м {ƛǘŜ ±ƛŎƛƴƛǘȅ aŀǇ 
 CƛƎǳǊŜ н {ƛǘŜ tƭŀƴ ŀƴŘ DŜƻƭƻƎƛŎ aŀǇ 
 CƛƎǳǊŜ о /ƻƴŎŜǇǘ 5ŜǎƛƎƴ 
 CƛƎǳǊŜ п wŜƎƛƻƴŀƭ DŜƻƭƻƎƛŎ aŀǇ 
  
APPENDICES 
 !ǇǇŜƴŘƛȄ ! CƛŜƭŘ LƴǾŜǎǘƛƎŀǘƛƻƴ   
 !ǇǇŜƴŘƛȄ . [ŀōƻǊŀǘƻǊȅ ¢Ŝǎǘǎ 
 !ǇǇŜƴŘƛȄ / DŜƴŜǊŀƭ 9ŀǊǘƘǿƻǊƪ ŀƴŘ DǊŀŘƛƴƎ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ   
 !ǇǇŜƴŘƛȄ 5 wŜŦŜǊŜƴŎŜǎ 
 



 

¦ǇƭŀƴŘ тс Wǳƭȅ нмΣ нлнм 
/ŜƴǘǳǊȅ /ƻƳƳǳƴƛǘƛŜǎ wa! tǊƻƧŜŎǘ bƻΦΥ нмDπлоотπл 
   tŀƎŜ м  

1.00 INTRODUCTION 

1.01 Purpose  

 
¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƛǎ ǘƻ ǎǳƳƳŀǊƛȊŜ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŀƴŘ ƎŜƻƭƻƎƛŎ ŎƻƴŘƛǘƛƻƴǎ ŀǘ ǘƘŜ 
ǎƛǘŜ ŀƴŘ ǘƻ ŀǎǎŜǎǎ ǘƘŜƛǊ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǇǊƻǇƻǎŜŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘƛǊǘŜŜƴ ōǳƛƭŘƛƴƎǎ ǘƻǘŀƭƛƴƎ тс ǳƴƛǘǎ ƻŦ 
ǎƛƴƎƭŜ ŦŀƳƛƭȅ ƘƻǳǎƛƴƎ  ǿƛǘƘ ƻǇŜƴ ǎǇŀŎŜ ŀǊŜŀǎΣ ŀǎǎƻŎƛŀǘŜŘ ǊƻŀŘǿŀȅΣ ŘǊƛǾŜǿŀȅǎΣ ŀƴŘ ом ǇŀǊƪƛƴƎ ǎǘŀƭƭǎΣ ŀƴŘ нм ǎǘǊŜŜǘ 
ǇŀǊƪƛƴƎ ǎǇŀŎŜǎΦ   
 

1.02 Scope of the Investigation  

 
¢ƘŜ ƎŜƴŜǊŀƭ ǎŎƻǇŜ ƻŦ ǘƘƛǎ ƎŜƻǘŜŎƘƴƛŎŀƭ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƛƴŎƭǳŘŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 
 

 wŜǾƛŜǿ ƻŦ ǇǳōƭƛǎƘŜŘ ŀƴŘ ǳƴǇǳōƭƛǎƘŜŘ ƎŜƻƭƻƎƛŎΣ ǎŜƛǎƳƛŎΣ ƎǊƻǳƴŘǿŀǘŜǊΣ ŀƴŘ ƎŜƻǘŜŎƘƴƛŎŀƭ ƭƛǘŜǊŀǘǳǊŜ 

 9ȄŀƳƛƴŀǘƛƻƴ ƻŦ ŀŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘǎ ŀƴŘ ǘƻǇƻƎǊŀǇƘƛŎ ƳŀǇǎ 

 wŜǾƛŜǿ ƻŦ {ǘŀǘŜ ƻŦ /ŀƭƛŦƻǊƴƛŀ !ƭǉǳƛǎǘπtǊƛƻƭƻ 9ŀǊǘƘǉǳŀƪŜ Cŀǳƭǘ ½ƻƴŜ ŀƴŘ {ŜƛǎƳƛŎ IŀȊŀǊŘ ƳŀǇǎ 

 /ƻƴǘŀŎǘƛƴƎ ƻŦ ¦ƴŘŜǊƎǊƻǳƴŘ {ŜǊǾƛŎŜ !ƭŜǊǘ ό¦{!ύ ǘƻ ƭƻŎŀǘŜ ƻƴǎƛǘŜ ǳǘƛƭƛǘȅ ƭƛƴŜǎ 

 [ƻƎƎƛƴƎΣ ǎŀƳǇƭƛƴƎΣ ŀƴŘ ōŀŎƪŦƛƭƭƛƴƎ ƻŦ ŦƻǳǊ όпύ Ƙƻƭƭƻǿ ǎǘŜƳ ŀǳƎŜǊ ōƻǊƛƴƎǎ όу ƛƴŎƘŜǎ ŘƛŀƳŜǘŜǊύ ǘƻ ŀ 
ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ омΦр ŦŜŜǘ 

 [ŀōƻǊŀǘƻǊȅ ǘŜǎǘƛƴƎ ƻŦ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎƻƛƭ ǎŀƳǇƭŜǎ 

 DŜƻǘŜŎƘƴƛŎŀƭ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻƳǇƛƭŜŘ Řŀǘŀ 

 tǊŜǇŀǊŀǘƛƻƴ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ǇǊŜǎŜƴǘƛƴƎ ƻǳǊ ŦƛƴŘƛƴƎǎΣ ŎƻƴŎƭǳǎƛƻƴǎΣ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 
 
hǳǊ ǎŎƻǇŜ ƻŦ ǿƻǊƪ ŘƛŘ ƴƻǘ ƛƴŎƭǳŘŜ ŀ ǇǊŜƭƛƳƛƴŀǊȅ ǎƛǘŜ ŀǎǎŜǎǎƳŜƴǘ ŦƻǊ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ ƘŀȊŀǊŘƻǳǎ ƳŀǘŜǊƛŀƭǎ ƻƴǎƛǘŜΦ  
 

1.03 Site Location and Description  

 
¢ƘŜ ŀǇǇǊƻȄƛƳŀǘŜ рΦлф ŀŎǊŜ ǎƛǘŜ ƛǎ ƭƻŎŀǘŜŘ ŀǘ мплл 9ŀǎǘ !ǊǊƻǿ IƛƎƘǿŀȅ ƛƴ ǘƘŜ Ŏƛǘȅ ƻŦ ¦ǇƭŀƴŘΣ /ŀƭƛŦƻǊƴƛŀ όCƛƎǳǊŜ 
м ς {ƛǘŜ ±ƛŎƛƴƛǘȅ aŀǇύΦ  ¢ƘŜ ǎƛǘŜ ƛǘǎŜƭŦ ŀƴŘ ŀŘƧŀŎŜƴǘ ǇǊƻǇŜǊǘƛŜǎ ƻƴ ǘƘŜ ƴƻǊǘƘ ŀƴŘ ǿŜǎǘ ŀǊŜ ƛƴŘǳǎǘǊƛŀƭ ŀǎǎƻŎƛŀǘŜŘ 
ǿƛǘƘ ƭǳƳōŜǊ ŀƴŘ ǘƻ ǘƘŜ Ŝŀǎǘ ŀƴŘ ǎƻǳǘƘ ŀǊŜ ǊŜǎƛŘŜƴǘƛŀƭ ǇǊƻǇŜǊǘƛŜǎΦ   ¢ƘŜ ǎƛǘŜ ƛǎ ƻŎŎǳǇƛŜŘ ōȅ ǘǿƻ ǿƻƻŘ ŦǊŀƳŜŘ 
ŀƴŘ ƳŜǘŀƭ ǎƛŘŜŘ ŀƴŘ ǊƻƻŦŜŘ ǎǘǊǳŎǘǳǊŜǎΣ ŦƛǾŜ ǇŀǊǘƛŀƭƭȅ ƻǇŜƴ ŀƴŘ ƳŜǘŀƭ ǊƻƻŦŜŘ ǎǘǊǳŎǘǳǊŜǎΣ ƻƴŜ ǘǿƻπǎǘƻǊȅ ǿƻƻŘ 
ŦǊŀƳŜŘ ƻŦŦƛŎŜ ōǳƛƭŘƛƴƎΣ ŀƴŘ ǘǿƻ ǘƻ ǘƘǊŜŜ ǎƘƛǇǇƛƴƎ ǎǘƻǊŀƎŜ ŎƻƴǘŀƛƴŜǊǎ όCƛƎǳǊŜ нΣ {ƛǘŜ tƭŀƴ ŀƴŘ DŜƻƭƻƎƛŎ aŀǇύΦ  
¢ƘŜ ōǳƛƭŘƛƴƎǎ ŀƴŘ ǎǘǊǳŎǘǳǊŜǎ ŀǊŜ ǎǳǊǊƻǳƴŘŜŘ ōȅ ŀǎǇƘŀƭǘ ǇŀǾŜƳŜƴǘΦ  ¢ƘŜ ǎƛǘŜ ƛǎ ƎŜƴŜǊŀƭƭȅ Ŧƭŀǘ ǿƛǘƘ ŀ ƎŜƴǘƭŜ 
ǎƭƻǇŜ ǘƻǿŀǊŘǎ ǘƘŜ ǎƻǳǘƘπǎƻǳǘƘŜŀǎǘ ǿƛǘƘ ŜƭŜǾŀǘƛƻƴǎ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мннм ƛƴ ǘƘŜ ƴƻǊǘƘǿŜǎǘ ŎƻǊƴŜǊ ŀƴŘ мнлс 
ƛƴ ǘƘŜ ǎƻǳǘƘŜŀǎǘ ŎƻǊƴŜǊ όDƻƻƎƭŜ 9ŀǊǘƘ tǊƻύΦ   
 
¢ƘŜ ǎƛǘŜ ŎƻƻǊŘƛƴŀǘŜǎ ŀǊŜ опΦлфуссл bƻǊǘƘ ŀƴŘ πммтΦсомпнм ²ŜǎǘΦ   
 

1.04 Site History 

 
.ŀǎŜŘ ƻƴ ǊŜǾƛŜǿ ƻŦ ŀŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘǎ ŦǊƻƳ мфоу ǘƻ нлму ŀƴŘ ǘƻǇƻƎǊŀǇƘƛŎ ƳŀǇǎ ŦǊƻƳ муфт ǘƻ нлму όIƛǎǘƻǊƛŎ 
!ŜǊƛŀƭǎ ōȅ b9¢whb[Lb9 ŀƴŘ DƻƻƎƭŜ 9ŀǊǘƘύ ŀƴŘ ƻǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜŀŘƛƭȅ ŀǾŀƛƭŀōƭŜ ƻƴƭƛƴŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎƛǘŜ 
ƘƛǎǘƻǊȅ Ƙŀǎ ōŜŜƴ ŘŜǘŜǊƳƛƴŜŘΦ  ¢ƘŜ ǇǊƻǇŜǊǘȅ ǿŀǎ ƻŎŎǳǇƛŜŘ ōȅ ǘƘŜ ŜȄƛǎǘƛƴƎ ƴƻǊǘƘŜǊƴ ǎǘǊǳŎǘǳǊŜǎ ŀƴŘ ƻŦŦƛŎŜ 
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ōǳƛƭŘƛƴƎ ŀǎ ŦŀǊ ōŀŎƪ ŀǎ мфрфΦ  ¢ƘŜ мфоу ŀƴŘ мфпу ǇƘƻǘƻƎǊŀǇƘǎ ǎƘƻǿ ǘƘŜ ǎƛǘŜ ŀǎ ŎƻǾŜǊŜŘ ƛƴ ƎǊŀǎǎ ǿƛǘƘ ŀ ƎǊƛŘ ƻŦ 
ǿƘƛǘŜ Řƻǘǎ ƛƴŘƛŎŀǘƛƴƎ Ǉŀǎǎ ƻǊŎƘŀǊŘ ǇƭŀƴǘƛƴƎǎΦ  ! мфоо ǇƘƻǘƻƎǊŀǇƘ ǎƘƻǿǎ ǘƘŜ ǎƛǘŜ ŀǎ ǳƴŘŜǾŜƭƻǇŜŘ ŀƴŘ 
ǾŜƎŜǘŀǘŜŘ ōȅ ƴŀǘƛǾŜ ƎǊŀǎǎŜǎΦ 
 

1.05 Record Review Findings 

 
wŜǾƛŜǿ ƻŦ ǇǳōƭƛǎƘŜŘ ƎŜƻƭƻƎƛŎΣ ǎŜƛǎƳƛŎΣ ƎǊƻǳƴŘǿŀǘŜǊΣ ŀƴŘ ƎŜƻǘŜŎƘƴƛŎŀƭ ƭƛǘŜǊŀǘǳǊŜ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ŦƻǊ ǘƘŜ ǎƛǘŜΣ ŀƴŘ 
ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǳƴŘ ǿŀǎ ǳǎŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ǿǊƛǘƛƴƎ ƻŦ ǘƘƛǎ ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ  
 

1.06 Planned Development 

 
Lǘ ƛǎ ƻǳǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎΣ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻƴŎŜǇǘ ŘŜǎƛƎƴ ǇǊŜǇŀǊŜŘ ōȅ Y¢D¸ !ǊŎƘƛǘŜŎǘǳǊŜ ǘƘŀǘ мо ōǳƛƭŘƛƴƎǎ ǿƛǘƘ ŀ 
ǘƻǘŀƭ ƻŦ тс ǎƛƴƎƭŜ ŦŀƳƛƭȅ ǊŜǎƛŘŜƴǘǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ƻǇŜƴ ǎǇŀŎŜǎΣ ǊƻŀŘǿŀȅΣ ŘǊƛǾŜǿŀȅǎ ŀƴŘ рн ǇŀǊƪƛƴƎ ǎǇŀŎŜǎ ƛǎ 
ǇƭŀƴƴŜŘ ŦƻǊ ǘƘŜ ǎǳōƧŜŎǘ ǎƛǘŜ όCƛƎǳǊŜ п ς /ƻƴŎŜǇǘ 5ŜǎƛƎƴύΦ  ¢ǿƻ ŜƴǘǊŀƴŎŜǎ ŀǊŜ ǇƭŀƴƴŜŘΣ ƻƴŜ ƻŦŦ ƻŦ !ǊǊƻǿ IƛƎƘǿŀȅ 
ŀƴŘ ƻƴŜ ƻŦŦ ƻŦ bƻǊǘƘ мпǘƘ !ǾŜƴǳŜΦ 
 

1.07 Investigation Methods 

 
hǳǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ŎƻƴǎƛǎǘŜŘ ƻŦ ƻŦŦƛŎŜ ǊŜǎŜŀǊŎƘΣ ŦƛŜƭŘ ŜȄǇƭƻǊŀǘƛƻƴΣ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘƛƴƎΣ ǊŜǾƛŜǿ ŀƴŘ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ 
ŎƻƳǇƛƭŜŘ ŘŀǘŀΣ ŀƴŘ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΦ Lǘ Ƙŀǎ ōŜŜƴ ǇŜǊŦƻǊƳŜŘ ƛƴ ŀ ƳŀƴƴŜǊ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ƎŜƴŜǊŀƭƭȅ 
ŀŎŎŜǇǘŜŘ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ƎŜƻƭƻƎƛŎ ǇǊƛƴŎƛǇƭŜǎ ŀƴŘ ǇǊŀŎǘƛŎŜǎΣ ŀƴŘ Ƙŀǎ ƛƴŎƻǊǇƻǊŀǘŜŘ ŀǇǇƭƛŎŀōƭŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ 
/ŀƭƛŦƻǊƴƛŀ .ǳƛƭŘƛƴƎǎ /ƻŘŜΦ 5ŜŦƛƴƛǘƛƻƴǎ ƻŦ ǘŜŎƘƴƛŎŀƭ ǘŜǊƳǎ ŀƴŘ ǎȅƳōƻƭǎ ǳǎŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ƛƴŎƭǳŘŜ ǘƘƻǎŜ ƻŦ ǘƘŜ 
!{¢a LƴǘŜǊƴŀǘƛƻƴŀƭΣ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ .ǳƛƭŘƛƴƎ /ƻŘŜΣ ŀƴŘ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ƎŜƻƭƻƎƛŎ ƴƻƳŜƴŎƭŀǘǳǊŜΦ 
 
¢ŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘƛƴƎ Řŀǘŀ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ŀǘǘŀŎƘŜŘ ŀǇǇŜƴŘƛŎŜǎΦ !ǇǇŜƴŘƛȄ ! ǇǊŜǎŜƴǘǎ ŀ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ 
ƳŜǘƘƻŘǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ǳǎŜŘ ƛƴ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ ŦƛŜƭŘ ŜȄǇƭƻǊŀǘƛƻƴ ŀƴŘ ƭƻƎǎ ƻŦ ƻǳǊ ǎǳōǎǳǊŦŀŎŜ ŜȄǇƭƻǊŀǘƛƻƴΦ 
!ǇǇŜƴŘƛȄ . ǇǊŜǎŜƴǘǎ ŀ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ƻǳǊ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘƛƴƎ ŀƴŘ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎΦ DŜƴŜǊŀƭ 9ŀǊǘƘǿƻǊƪ ŀƴŘ DǊŀŘƛƴƎ 
{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ !ǇǇŜƴŘƛȄ /Φ wŜŦŜǊŜƴŎŜǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ !ǇǇŜƴŘƛȄ 5Φ  
 
 

2.00 FINDINGS 
 

2.01 Geologic Setting 

 
¢ƘŜ ǎƛǘŜ ƛǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ bƻǊǘƘŜǊƴ Ƴƻǎǘ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ tŜƴƛƴǎǳƭŀǊ wŀƴƎŜǎ ƎŜƻƳƻǊǇƘƛŎ ǇǊƻǾƛƴŎŜΣ Ƨǳǎǘ ǎƻǳǘƘ ƻŦ ǘƘŜ 
¢ǊŀƴǎǾŜǊǎŜ wŀƴƎŜǎ ƻŦ ǿƘƛŎƘ ǘƘŜ {ŀƴ DŀōǊƛŜƭ aƻǳƴǘŀƛƴǎ ŀǊŜ ŀ ǇŀǊǘ ƻŦΦ  ¢ƘŜ tŜƴƛƴǎǳƭŀǊ wŀƴƎŜǎ ŀǊŜ ŎƻƳǇƻǎŜŘ ƻŦ ŀ 
ǎŜǊƛŜǎ ƻŦ ǊŀƴƎŜǎ ǎŜǇŀǊŀǘŜŘ ōȅ ƴƻǊǘƘǿŜǎǘ ǘǊŜƴŘƛƴƎ ǾŀƭƭŜȅǎΣ ŜȄǘŜƴŘƛƴƎ ŦǊƻƳ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ {ŀƴ DŀōǊƛŜƭ 
aƻǳƴǘŀƛƴǎΣ ǎƻǳǘƘǿŜǎǘ ƻŦ ǘƘŜ {ŀƴ .ŜǊƴŀǊŘƛƴƻ aƻǳƴǘŀƛƴǎΣ  ǘƘŜ /ƛǘȅ ƻŦ [ƻǎ !ƴƎŜƭŜǎ όŀƴŘ ǘƘŜ [ƻǎ !ƴƎŜƭŜǎ .ŀǎƛƴύ ǘƻ 
ǘƘŜ ǘƛǇ ƻŦ .ŀƧŀ /ŀƭƛŦƻǊƴƛŀ ό{D{Σ нллнύΦ  CƻǳǊ ƭŀǊƎŜ ǎǳōŘƛǾƛǎƛƻƴǎ ƻŦ ǘƘŜ tŜƴƛƴǎǳƭŀǊ wŀƴƎŜǎ ƛƴŎƭǳŘŜ ǘƘŜ {ŀƴǘŀ !ƴŀ 
aƻǳƴǘŀƛƴ .ƭƻŎƪΣ ǘƘŜ [ƻǎ !ƴƎŜƭŜǎ .ŀǎƛƴΣ ǘƘŜ tŜǊǊƛǎ .ƭƻŎƪ ŀƴŘ ǘƘŜ {ŀƴ WŀŎƛƴǘƻ aƻǳƴǘŀƛƴǎ .ƭƻŎƪΦ  ¢ƘŜ ǎǳōƧŜŎǘ ǎƛǘŜ ƛǎ 
ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ bƻǊǘƘŜǊƴ ŜƴŘ ƻŦ ǘƘŜ tŜǊǊƛǎ .ƭƻŎƪΣ ǿƛǘƘƛƴ ǘƘŜ tƻƳƻƴŀπ /Ƙƛƴƻ π Cƻƴǘŀƴŀ ±ŀƭƭŜȅ ŀǊŜŀ ŀƴŘ ŀƭǎƻ 
ƪƴƻǿƴ ŀǎ ǘƘŜ ¦ǇǇŜǊ {ŀƴǘŀ !ƴŀ wƛǾŜǊ ±ŀƭƭŜȅ ŀǊŜŀ όaƻǊǘƻƴ ŀƴŘ aƛƭƭŜǊΣ нллсύΦ  !ǇǇŀǊŜƴǘƭȅ ǘƘŜ ƴƻǊǘƘŜǊƴ ǇƻǊǘƛƻƴ ƻŦ 
ǘƘŜ tŜǊǊƛǎ .ƭƻŎƪ ƛǎ Řƻǿƴ ǿŀǊǇŜŘΦ  ²ƛǘƘƛƴ ǘƘŜ ǎƛǘŜ ǾƛŎƛƴƛǘȅΣ ǳǇ ǘƻ фрл ŦŜŜǘ ƻŦ vǳŀǘŜǊƴŀǊȅ ŀƎŜŘ ǎŜŘƛƳŜƴǘǎ ǳƴŘŜǊƭƛŜ 
ǘƘŜ ǎƛǘŜ ǾƛŎƛƴƛǘȅ ŀƴŘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ орл ŦŜŜǘ ƻŦ ƻƭŘŜǊ ǎŜŘƛƳŜƴǘǎ ǳƴŘŜǊƭƛŜǎ ǘƘŜ vǳŀǘŜǊƴŀǊȅ ŀƎŜŘ ǎŜŘƛƳŜƴǘǎ ǘƻǘŀƭƛƴƎ 
молл ŦŜŜǘ ƻŦ ǎŜŘƛƳŜƴǘǎ ό²ƛƭŘŜǊƳǳǘƘό²9LύΣ нлмрύΦ  ¢ƘŜ ǳǇǇŜǊ фрл ŦŜŜǘ ƻŦ ǎŜŘƛƳŜƴǘǎ ŀǊŜ ǘŜǊǊŜǎǘǊƛŀƭ ƛƴ ƴŀǘǳǊŜ ŀƴŘ 
ǘȅǇƛŎŀƭƭȅ ŀǊŜ ƳŀŘŜ ǳǇ ƻŦ ŀƭƭǳǾƛŀƭ ŘŜǇƻǎƛǘǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ {ŀƴ DŀōǊƛŜƭ ŀƴŘ {ŀƴ .ŜǊƴŀǊŘƛƴƻ aƻǳƴǘŀƛƴǎΦ   
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¢ƘŜ Ƴƻǎǘ ǇǊƻƳƛƴŜƴǘ ƎŜƻƳƻǊǇƘƛŎ ŦŜŀǘǳǊŜǎ ǿƛǘƘƛƴ ǘƘŜ ǎƛǘŜ ǾƛŎƛƴƛǘȅ ŀǊŜ ǘƘŜ ƭŀǊƎŜ ƭŀǘŜ tƭŜƛǎǘƻŎŜƴŜ ŀƴŘ IƻƭƻŎŜƴŜ 
ŀƎŜŘ ŀƭƭǳǾƛŀƭ Ŧŀƴǎ ŜƳŀƴŀǘƛƴƎ ŦǊƻƳ ǘƘŜ {ŀƴ DŀōǊƛŜƭ aƻǳƴǘŀƛƴǎ ǘƻ ǘƘŜ ƴƻǊǘƘ όCƛƎǳǊŜ п ς wŜƎƛƻƴŀƭ DŜƻƭƻƎƛŎ aŀǇύΦ  
!ŎŎƻǊŘƛƴƎ ǘƻ aƻǊǘƻƴ ŀƴŘ aƛƭƭŜǊ όнлло ŀƴŘ нллсύ ǘƘŜ ŀƭƭǳǾƛŀƭ ǎŜŘƛƳŜƴǘǎ ŀǊŜ ƭŀǘŜ IƻƭƻŎŜƴŜ ƛƴ ŀƎŜ όvȅŦрύΣ wŜƎƛƻƴŀƭ 
DŜƻƭƻƎƛŎ aŀǇΣ CƛƎǳǊŜ пΦ  ¢ƘŜ ŀƭƭǳǾƛŀƭ ǳƴƛǘǎ Ŏƻƴǎƛǎǘ ƻŦ ǎŀƴŘ ƳƛȄǘǳǊŜǎ ǿƛǘƘ ƎǊŀǾŜƭǎΦ  /ƻŀǊǎŜǊ ǎƛȊŜǎ ǎǳŎƘ ŀǎ ōƻǳƭŘŜǊ 
ƳƛȄǘǳǊŜǎ ŀǊŜ ƭƻŎŀǘŜŘ ŎƭƻǎŜǊ ǘƻ ǘƘŜ Ƴƻǳƴǘŀƛƴ ǊŀƴƎŜǎΦ 
 
¢ƘŜ ŜŀǊǘƘ ƳŀǘŜǊƛŀƭǎ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ƻǳǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ŀǊŜ ŘŜǎŎǊƛōŜŘ ōŜƭƻǿ ŀƴŘ ǘƘŜ ƭƻŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ōƻǊƛƴƎǎ 
ŀǊŜ ǎƘƻǿƴ ƻƴ ǘƘŜ {ƛǘŜ tƭŀƴ ŀƴŘ DŜƻƭƻƎƛŎ aŀǇΣ CƛƎǳǊŜ нΦ ! Ŧǳƭƭ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ŜŀǊǘƘ ƳŀǘŜǊƛŀƭǎ ŜƴŎƻǳƴǘŜǊŜŘ 
ǿƛǘƘƛƴ ŜŀŎƘ ōƻǊŜƘƻƭŜ ƛǎ ƛƴŎƭǳŘŜŘ ƻƴ ǘƘŜ ōƻǊƛƴƎ ƭƻƎǎΣ !ǇǇŜƴŘƛȄ !Φ  
 

2.02 Earth Materials 

 
!ǊǘƛŦƛŎƛŀƭ Cƛƭƭ όŀŦύ 
 
!ǊǘƛŦƛŎƛŀƭ Ŧƛƭƭ ǿŀǎ ŜƴŎƻǳƴǘŜǊŜŘ ƛƴ ŀƭƭ ǘƘŜ ōƻǊƛƴƎǎΣ .м ǘƘǊƻǳƎƘ .п ŦǊƻƳ ƻƴŜ ǘƻ ǘƘǊŜŜ ŦŜŜǘ ƛƴ ŘŜǇǘƘΦ  ¢ƘŜ ŀǊǘƛŦƛŎƛŀƭ 
Ŧƛƭƭ Ŏƻƴǎƛǎǘǎ ƻŦ ŦƛƴŜ ǎƛƭǘȅ ǎŀƴŘ ǘȅǇƛŎŀƭƭȅ ǿƛǘƘ ƳƛƴƻǊ ƎǊŀǾŜƭ ŀƴŘ ǘǊŀŎŜ ŎƭŀȅΦ  Lƴ ǘƘŜ ŜƴǘǊŀƴŎŜ ŘǊƛǾŜǿŀȅ ŀǊŜŀ ƻŦŦ ƻŦ 
!ǊǊƻǿ IƛƎƘǿŀȅΣ ŀ ŎƻōōƭŜ ŀƴŘ ōǊƛŎƪ ǇŀǾŜǊ ǿŀǎ ŦƻǳƴŘ ƛƴ ǘƘŜ ŀǊǘƛŦƛŎƛŀƭ ŦƛƭƭΦ  ¢ƘŜ ǎƻƛƭǎ ǿŜǊŜ ƛƴ ŀ ǎƭƛƎƘǘƭȅ Ƴƻƛǎǘ ŀƴŘ 
ƳŜŘƛǳƳ ŘŜƴǎŜ ŎƻƴŘƛǘƛƻƴΦ   
 
¸ƻǳƴƎ !ƭƭǳǾƛŀƭ Cŀƴ 5ŜǇƻǎƛǘǎ όvȅŦрύ 
 
¢ƘŜ ǎƛǘŜ ƛǎ ǳƴŘŜǊƭŀƛƴ ōȅ [ŀǘŜ IƻƭƻŎŜƴŜπŀƎŜŘ ¸ƻǳƴƎ !ƭƭǳǾƛŀƭ Cŀƴ 5ŜǇƻǎƛǘǎ ǿƘƛŎƘ Ŏƻƴǎƛǎǘǎ ƻŦ ŦƛƴŜ ǎƛƭǘȅ ǎŀƴŘ ǿƛǘƘ 
ƳƛƴƻǊ ƎǊŀǾŜƭΣ ŦƛƴŜ ǘƻ ŎƻŀǊǎŜ ƎǊŀǾŜƭƭȅ ǎƛƭǘȅ ǎŀƴŘ ŀƴŘ ǎƛƭǘȅ ǎŀƴŘȅ ƎǊŀǾŜƭΦ  hŎŎŀǎƛƻƴŀƭ ŎƻōōƭŜǎ ŀǊŜ ǇǊŜǎŜƴǘΦ  ¢ƘŜ 
ŀƭƭǳǾƛǳƳ ƛǎ ƛƴ ŀ ǎƭƛƎƘǘƭȅ Ƴƻƛǎǘ ǘƻ Ƴƻƛǎǘ ŀƴŘ ƳŜŘƛǳƳ ŘŜƴǎŜ ǘƻ ŘŜƴǎŜ ŎƻƴŘƛǘƛƻƴΦ   
 

2.03 Expansive Soils 

 
.ŀǎŜŘ ƻƴ ƻǳǊ ǇǊŜƭƛƳƛƴŀǊȅ ƻōǎŜǊǾŀǘƛƻƴǎ ŀƴŘ ƭŀōƻǊŀǘƻǊȅ ŘŀǘŀΣ ǘƘŜ ǎƻƛƭǎ ŀǘ ǎƘŀƭƭƻǿ ŘŜǇǘƘǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ƘŀǾŜ ŀƴ 
ŜȄǇŀƴǎƛƻƴ ƛƴŘŜȄ ƛƴ ǘƘŜ ǾŜǊȅ ƭƻǿ ǊŀƴƎŜΦ !ŘŘƛǘƛƻƴŀƭ ŜȄǇŀƴǎƛƻƴ ƛƴŘŜȄ ǘŜǎǘƛƴƎ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ ŀǘ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ 
ǊƻǳƎƘ ƎǊŀŘƛƴƎ ǘƻ ǾŜǊƛŦȅ ǘƘŜ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘƘŜ ƴŜŀǊ ǎǳǊŦŀŎŜ ǎƻƛƭǎΦ  
 

2.04 Surface and Groundwater Conditions 

 
DǊƻǳƴŘǿŀǘŜǊ ǿŀǎ ƴƻǘ ŜƴŎƻǳƴǘŜǊŜŘ ƛƴ ǘƘŜ ōƻǊƛƴƎ ŜȄŎŀǾŀǘŜŘ ǘƻ ŀ ƳŀȄƛƳǳƳ ŘŜǇǘƘ ƻŦ омΦр ŦŜŜǘΦ {ǳǊŦŀŎŜ ǿŀǘŜǊ ƻƴ 
ǘƘŜ ǎƛǘŜ ƛǎ ƭƛƳƛǘŜŘ ǘƻ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŦŀƭƭƛƴƎ ŘƛǊŜŎǘƭȅ ƻƴ ǘƘŜ ŀǎǇƘŀƭǘ ŎƻǾŜǊŜŘ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ŀƴŘ ōǳƛƭŘƛƴƎǎΦ ¢ƘŜǊŜ ǿŀǎ 
ƴƻ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŜƴŎƻǳƴǘŜǊŜŘ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ƻǳǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ ¢ƘŜ ǎǳōƧŜŎǘ ǎƛǘŜ ƛǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ /Ƙƛƴƻ 
DǊƻǳƴŘǿŀǘŜǊ .ŀǎƛƴΦ  !ŎŎƻǊŘƛƴƎ ǘƻ ²9L όнлмтύΣ ǘƘŜ ŘŜǇǘƘ ǘƻ ƎǊƻǳƴŘǿŀǘŜǊ ǿƛǘƘƛƴ ǘƘŜ ǎƛǘŜ ǾƛŎƛƴƛǘȅ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 
слл ŦŜŜǘ ōŜƭƻǿ ŜȄƛǎǘƛƴƎΦ 
 

2.05 Faults 

 
!ƴ !ƭǉǳƛǎǘπtǊƛƻƭƻ 9ŀǊǘƘǉǳŀƪŜ Cŀǳƭǘ ½ƻƴŜǎ aŀǇ Ƙŀǎ ƴƻǘ ōŜŜƴ ǇǊŜǇŀǊŜŘ ŦƻǊ ǘƘŜ hƴǘŀǊƛƻ vǳŀŘǊŀƴƎƭŜΦ  ¢ƘŜ wŜŘ 
Iƛƭƭκ9ǘŀǿŀƴŘŀ !ǾŜƴǳŜ Cŀǳƭǘ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ wŜƎƛƻƴŀƭ DŜƻƭƻƎƛŎ aŀǇ ς CƛƎǳǊŜ п ƛǎ ǘǊŜƴŘƛƴƎ ǎƻǳǘƘǿŜǎǘ ǘƻǿŀǊŘǎ ǘƘŜ  
ŀǊŜŀ ƴƻǊǘƘ ƻŦ ǘƘŜ ǎǳōƧŜŎǘ ǎƛǘŜΣ ŀƭǘƘƻǳƎƘ ƛǘ ŜƴŘǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ молл ŦŜŜǘ ǘƻ ǘƘŜ ƴƻǊǘƘŜŀǎǘΦ  !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 
¦ƴƛǘŜŘ {ǘŀǘŜǎ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅΩǎ ό¦{D{ύ vǳŀǘŜǊƴŀǊȅ Cŀǳƭǘ ŀƴŘ ŦƻƭŘ 5ŀǘŀōŀǎŜ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ǘƘƛǎ Ŧŀǳƭǘ ƛǎ ƴƻǘ 
ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀƴ ŀŎǘƛǾŜ !ƭǉǳƛǎǘπtǊƛƻƭƻ 9ŀǊǘƘǉǳŀƪŜ CŀǳƭǘΦ   ¢ƘŜ ǇǊƻǇƻǎŜŘ ǎƛǘŜ ƛǎ ƴƻǘ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ŀ ƳŀǇǇŜŘ !ƭǉǳƛǎǘπ



 

¦ǇƭŀƴŘ тс Wǳƭȅ нмΣ нлнм 
/ŜƴǘǳǊȅ /ƻƳƳǳƴƛǘƛŜǎ wa! tǊƻƧŜŎǘ bƻΦΥ нмDπлоотπл 
   tŀƎŜ п  

tǊƛƻƭƻ 9ŀǊǘƘǉǳŀƪŜ Cŀǳƭǘ ½ƻƴŜΣ ŀƴŘ ǘƘŜǊŜ ŀǊŜ ƴƻ ƪƴƻǿƴ ŀŎǘƛǾŜ Ŧŀǳƭǘǎ ƻƴ ƻǊ ƛƳƳŜŘƛŀǘŜƭȅ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ǇǊƻǇŜǊǘȅΦ 
IƻǿŜǾŜǊΣ ǘƘŜǊŜ ŀǊŜ Ŧŀǳƭǘǎ ƛƴ ŎƭƻǎŜ ŜƴƻǳƎƘ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ ǎƛǘŜ ǘƻ ŎŀǳǎŜ ƳƻŘŜǊŀǘŜ ǘƻ ƛƴǘŜƴǎŜ ƎǊƻǳƴŘ ǎƘŀƪƛƴƎ 
ŘǳǊƛƴƎ ǘƘŜ ƭƛŦŜǘƛƳŜ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ŘŜǾŜƭƻǇƳŜƴǘΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ǎƛǘŜ Ƙŀǎ ŜȄǇŜǊƛŜƴŎŜŘ ŜŀǊǘƘǉǳŀƪŜπƛƴŘǳŎŜŘ 
ƎǊƻǳƴŘ ǎƘŀƪƛƴƎ ƛƴ ǘƘŜ Ǉŀǎǘ ŀƴŘ Ŏŀƴ ōŜ ŜȄǇŜŎǘŜŘ ǘƻ ŜȄǇŜǊƛŜƴŎŜ ŦǳǊǘƘŜǊ ǎƘŀƪƛƴƎ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ ¢ƘŜ ŎƭƻǎŜǎǘ ȊƻƴŜŘ 
Ŧŀǳƭǘǎ ƛƴŎƭǳŘŜ ǘƘŜ /ǳŎŀƳƻƴƎŀ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ {ƛŜǊǊŀ aŀŘǊŜ Ŧŀǳƭǘ ȊƻƴŜΣ ƭƻŎŀǘŜŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ оΦур ƳƛƭŜǎ ǘƻ ǘƘŜ 
ƴƻǊǘƘǿŜǎǘ  ŀƴŘ  пΦмн ƳƛƭŜǎ ƴƻǊǘƘ ƻŦ ǘƘŜ ǎǳōƧŜŎǘ ǎƛǘŜ ŀƴŘ ǘƘŜ {ŀƴ .ŜǊƴŀǊŘƛƴƻ ±ŀƭƭŜȅ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ {ŀƴ WŀŎƛƴǘƻ Cŀǳƭǘ 
ƭƻŎŀǘŜŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мнΦп ƳƛƭŜǎ ǘƻ ǘƘŜ ƴƻǊǘƘŜŀǎǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜΦ   
 

2.06 Landslides 

 
!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅΣ {ŜƛǎƳƛŎ IŀȊŀǊŘ ½ƻƴŜǎ aŀǇ ŦƻǊ ǘƘŜ ŀǊŜŀ όнлллύ ǘƘŜ ǎƛǘŜ ŘƻŜǎ ƴƻǘ ƭƛŜ 
ƛƴ ŀ ƭŀƴŘǎƭƛŘŜ ƘŀȊŀǊŘ ȊƻƴŜΦ {ƛƴŎŜ ǘƘŜ ǎƛǘŜ ƛǎ ǊŜƭŀǘƛǾŜƭȅ Ŧƭŀǘ ŀƴŘ ǘƘŜǊŜ ŀǊŜ ƴƻ ƴŜŀǊōȅ ǎƭƻǇŜǎ ŜŀǊǘƘǉǳŀƪŜπƛƴŘǳŎŜŘ 
ƭŀƴŘǎƭƛŘƛƴƎ ŘƻŜǎ ƴƻǘ ŀǇǇŜŀǊ ǘƻ ōŜ ŀ ƘŀȊŀǊŘ ǘƻ ǇǊƻǇƻǎŜŘ ŘŜǾŜƭƻǇƳŜƴǘΦ  
 

2.07 Liquefaction 

 
!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅ {ŜƛǎƳƛŎ IŀȊŀǊŘ ½ƻƴŜǎ aŀǇ όнлллύΣ ǘƘŜ ǎƛǘŜ ŘƻŜǎ ƴƻǘ ƭƛŜ ƛƴ ŀ 
ƭƛǉǳŜŦŀŎǘƛƻƴ ƘŀȊŀǊŘ ȊƻƴŜΦ [ƛǉǳŜŦŀŎǘƛƻƴ ƛǎ ŀ ǇƘŜƴƻƳŜƴƻƴ ǿƘŜǊŜ ŜŀǊǘƘǉǳŀƪŜπƛƴŘǳŎŜŘ ƎǊƻǳƴŘ ǾƛōǊŀǘƛƻƴǎ ƛƴŎǊŜŀǎŜ 
ǘƘŜ ǇƻǊŜ ǇǊŜǎǎǳǊŜ ƛƴ ǎŀǘǳǊŀǘŜŘΣ ƎǊŀƴǳƭŀǊ ǎƻƛƭǎ ǳƴǘƛƭ ƛǘ ƛǎ Ŝǉǳŀƭ ǘƻ ǘƘŜ ŎƻƴŦƛƴƛƴƎΣ ƻǾŜǊōǳǊŘŜƴ ǇǊŜǎǎǳǊŜΦ ²ƘŜƴ ǘƘƛǎ 
ƻŎŎǳǊǎΣ ǘƘŜ ǎƻƛƭ Ŏŀƴ ŎƻƳǇƭŜǘŜƭȅ ƭƻǎŜ ƛǘǎ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ŀƴŘ ŜƴǘŜǊ ŀ ƭƛǉǳŜŦƛŜŘ ǎǘŀǘŜΦ ¢ƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ƭƛǉǳŜŦŀŎǘƛƻƴ ƛǎ 
ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ ƎǊŀƛƴ ǎƛȊŜΣ ǊŜƭŀǘƛǾŜ ŘŜƴǎƛǘȅΣ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΣ ǎŀǘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ǎƻƛƭǎΣ ŀƴŘ ƛƴǘŜƴǎƛǘȅ ŀƴŘ ŘǳǊŀǘƛƻƴ 
ƻŦ ƎǊƻǳƴŘ ǎƘŀƪƛƴƎΦ Lƴ ƻǊŘŜǊ ŦƻǊ ƭƛǉǳŜŦŀŎǘƛƻƴ ǘƻ ƻŎŎǳǊΣ ǘƘǊŜŜ ŎǊƛǘŜǊƛŀ Ƴǳǎǘ ōŜ ƳŜǘΥ ǳƴŘŜǊƭȅƛƴƎ ƭƻƻǎŜΣ ŎƻŀǊǎŜπƎǊŀƛƴŜŘ 
όǎŀƴŘȅύ ǎƻƛƭǎΣ ŀ ƎǊƻǳƴŘǿŀǘŜǊ ŘŜǇǘƘ ƻŦ ƭŜǎǎ ǘƘŀƴ ŀōƻǳǘ рл ŦŜŜǘΣ ŀƴŘ ŀ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǎŜƛǎƳƛŎ ǎƘŀƪƛƴƎ ŦǊƻƳ ƴŜŀǊōȅ 
ƭŀǊƎŜπƳŀƎƴƛǘǳŘŜ ŜŀǊǘƘǉǳŀƪŜΦ 
 
5ŜǇǘƘ ǘƻ ƎǊƻǳƴŘǿŀǘŜǊ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ƻŦ ǘƘŜ ǎƛǘŜ ƛǎ ƻƴ ǘƘŜ ƻǊŘŜǊ ƻŦ слл ŦŜŜǘ ōŜƭƻǿ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ŀǎ ŘƛǎŎǳǎǎŜŘ 
ƛƴ {ŜŎǘƛƻƴ нΦлп ŀƴŘ ǘƘŜ ǎƛǘŜ ǎƻƛƭǎ ŀǊŜ ǊŜƭŀǘƛǾŜƭȅ ŘŜƴǎŜΣ ǘƘŜǊŜŦƻǊŜ ǘƘŜ ƭƛǉǳŜŦŀŎǘƛƻƴ ƘŀȊŀǊŘ ǇƻǘŜƴǘƛŀƭ ŀǘ ǘƘŜ ǎƛǘŜ ƛǎ 
ƴŜƎƭƛƎƛōƭŜΦ  
 

2.08 Historic Seismicity  

 
¢ƘŜ ǊŜƎƛƻƴ ƻŦ ǘƘŜ ǎǳōƧŜŎǘ ǎƛǘŜ Ƙŀǎ ŜȄǇŜǊƛŜƴŎŜŘ ǎƘŀƪƛƴƎ ŦǊƻƳ ǎŜǾŜǊŀƭ ŜŀǊǘƘǉǳŀƪŜǎ ǊŜŎƻǊŘŜŘ ōŀŎƪ ǘƻ мумнΦ ¢ƘŜ 
ƴŜŀǊŜǎǘ ƭŀǊƎŜ ƘƛǎǘƻǊƛŎ ŜŀǊǘƘǉǳŀƪŜ ƛǎ ǘƘŜ bƻǊǘƘǊƛŘƎŜ 9ŀǊǘƘǉǳŀƪŜ ǘƘŀǘ ƻŎŎǳǊǊŜŘ ƛƴ мффпΣ ǘƘŜ ŜǇƛŎŜƴǘŜǊ ƻŦ ǿƘƛŎƘ 
ƛǎ ппΦн ƳƛƭŜǎ ŦǊƻƳ ǘƘŜ ǎƛǘŜΦ IƛǎǘƻǊƛŎ ŜŀǊǘƘǉǳŀƪŜǎ ǿƛǘƘ ƳŀƎƴƛǘǳŘŜǎ ƻŦ ƎǊŜŀǘŜǊ ǘƘŀƴ ƻǊ Ŝǉǳŀƭ ǘƻ сΦл ŀƴŘ ƘŀǾŜ 
ōŜŜƴ ŜǇƛŎŜƴǘŜǊŜŘ ǿƛǘƘƛƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рл ƳƛƭŜǎ ƻŦ ǘƘŜ ǎƛǘŜΣ ŀǊŜ ǎǳƳƳŀǊƛȊŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜΦ 
 

Large Historic Earthquakes 
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{ŀƴ .ŜǊƴŀǊŘƛƴƻ wŜƎƛƻƴ опΦлллл ммтΦрллл мнκмсκмуру лΦл тΦлл млΦмόмсΦоύ 
[ȅǘƭŜ /ǊŜŜƪ wŜƎƛƻƴ опΦоллл ммтΦсллл тκолκмуфп лΦл сΦлл мпΦл όннΦрύ 
[ȅǘƭŜ /ǊŜŜƪ wŜƎƛƻƴ опΦоллл ммтΦрллл тκннκмуфф лΦл сΦрл мрΦуόнрΦпύ 

²ǊƛƎƘǘǿƻƻŘ опΦотлл ммтΦсрлл мнκуκмумн лΦл тΦлл муΦуόолΦнύ 
{ŀƴ .ŜǊƴŀǊŘƛƴƻ wŜƎƛƻƴ опΦлллл ммтΦнрлл тκноκмфно лΦл сΦнр ннΦфόнсΦу 
[ƻǎ !ƴƎŜƭŜǎ wŜƎƛƻƴ опΦмллл ммуΦмллл тκммκмурр лΦл сΦол нсΦуόпоΦмύ 



 

¦ǇƭŀƴŘ тс Wǳƭȅ нмΣ нлнм 
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[ƻǎ !ƴƎŜƭŜǎ wŜƎƛƻƴ опΦфллл ммтΦфстл мнκмфκмуул лΦл сΦлл нуΦнόпрΦрύ 
DƭŜƴ LǾȅ Iƻǘ {ǇǊƛƴƎǎ ооΦтллл ммтΦпллл рκмрκмфмл лΦл сΦлл олΦсόпфΦнύ 

{ŀƴ .ŜǊƴŀǊŘƛƴƻ wŜƎƛƻƴ опΦнллл ммтΦнллл фκнлκмфлт лΦл сΦлл омΦнόрлΦмύ 
[ƻƴƎ .ŜŀŎƘ ооΦсмтл ммтΦфстл оκммκмфоо лΦл сΦол оуΦпόсмΦуύ 

{ŀƴ WŀŎƛƴǘƻ ŀƴŘ IŜƳŜǘ ооΦуллл ммтΦлллл мнκнрκмуфф лΦл сΦпл пмΦсόстΦлύ 
{ŀƴ WŀŎƛƴǘƻ ооΦтрлл ммтΦлллл пκнмκмфму лΦл сΦул поΦпόсфΦфύ 

{ŀƴ .ŜǊƴŀǊŘƛƴƻ wŜƎƛƻƴ опΦнлол ммсΦунтл сκнуκмффн лΦл сΦнр псΦрόтпΦфύ 

2.09 Flooding Potential 

 
!ŎŎƻǊŘƛƴƎ ǘƻ CŜŘŜǊŀƭ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ !ƎŜƴŎȅ όCƭƻƻŘ LƴǎǳǊŀƴŎŜ wŀǘŜ aŀǇ Ілслтм/услтIΣ ŜŦŦŜŎǘƛǾŜ ŘŀǘŜ 
уκнуκнллуύΣ ǘƘŜ ǎƛǘŜ ƛǎ ƭƻŎŀǘŜŘ ƛƴ ŀƴ ŀǊŜŀ ƻŦ CƭƻƻŘ ½ƻƴŜ ·Σ ǿƘƛŎƘ ƛǎ ŀƴ ŀǊŜŀ ǿƘŜǊŜ ǘƘŜ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ŦƭƻƻŘ ƘŀȊŀǊŘǎ ƛǎ 
ŎƻƴǎƛŘŜǊŜŘ ƳƛƴƛƳŀƭΦ   
 

2.10 Landslides 

5ǳŜ ǘƻ ǘƘŜ ƭƻǿ ƎǊŀŘƛŜƴǘ ƻŦ ǘƘŜ ǎƛǘŜ ŀƴŘ ǎǳǊǊƻǳƴŘƛƴƎ ŀǊŜŀΣ ƭŀƴŘǎƭƛŘƛƴƎ ƛǎ ƴƻǘ ŀ ƘŀȊŀǊŘ ŀǘ ǘƘƛǎ ǇǊƻǇŜǊǘȅΦ  
 
 

3.00 CONCLUSIONS AND RECOMMENDATIONS 
 

3.01 General Conclusion 

 
.ŀǎŜŘ ƻƴ ǘƘŜ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ǘƘǳǎ ŦŀǊ ǘƘŜ ǇǊƻƧŜŎǘ ŀǇǇŜŀǊǎ ŦŜŀǎƛōƭŜ ŦǊƻƳ ŀ ƎŜƻǘŜŎƘƴƛŎŀƭ ǎǘŀƴŘǇƻƛƴǘΦ hǳǊ 
ǇǊŜƭƛƳƛƴŀǊȅ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ǇǊƻǾƛŘŜŘ ōŜƭƻǿ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ǘƘǳǎ ŦŀǊ ŀƴŘ ƻǳǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ 
ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ ƻǳǊ ƎŜƴŜǊŀƭ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ŜƴƎƛƴŜŜǊƛƴƎ ƎŜƻƭƻƎȅ ŀƴŘ ƎŜƻǘŜŎƘƴƛŎŀƭ ŜƴƎƛƴŜŜǊƛƴƎΦ 
 

3.02 General Earthwork and Grading 

 
!ƭƭ ƎǊŀŘƛƴƎ ǎƘƻǳƭŘ ōŜ ǇŜǊŦƻǊƳŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ DŜƴŜǊŀƭ 9ŀǊǘƘǿƻǊƪ ŀƴŘ DǊŀŘƛƴƎ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻǳǘƭƛƴŜŘ ƛƴ 
!ǇǇŜƴŘƛȄ /Σ ǳƴƭŜǎǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ǊŜǾƛǎŜŘ ƻǊ ŀƳŜƴŘŜŘ ōŜƭƻǿΦ  wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŎƻƴǘŀƛƴŜŘ ƛƴ !ǇǇŜƴŘƛȄ / ŀǊŜ 
ƎŜƴŜǊŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ǘȅǇƛŎŀƭ ƎǊŀŘƛƴƎ ǇǊƻƧŜŎǘǎ ŀƴŘ Ƴŀȅ ƴƻǘ ōŜ ŜƴǘƛǊŜƭȅ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǘƘƛǎ ǇǊƻƧŜŎǘΦ 
 
Lǘ ƛǎ ŀƭǎƻ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ŀƭƭ ŜŀǊǘƘǿƻǊƪ ŀƴŘ ƎǊŀŘƛƴƎ ōŜ ǇŜǊŦƻǊƳŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ !ǇǇŜƴŘƛȄ W ƻŦ ǘƘŜ нлмс 
/ŀƭƛŦƻǊƴƛŀ .ǳƛƭŘƛƴƎ /ƻŘŜ ŀƴŘ ŀƭƭ ŀǇǇƭƛŎŀōƭŜ ƎƻǾŜǊƴƳŜƴǘŀƭ ŀƎŜƴŎȅ ǊŜǉǳƛǊŜƳŜƴǘǎΦ Lƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŎƻƴŦƭƛŎǘǎ ōŜǘǿŜŜƴ 
ǘƘƛǎ ǊŜǇƻǊǘ ŀƴŘ !ǇǇŜƴŘƛȄ WΣ ǘƘƛǎ ǊŜǇƻǊǘ ǎƘŀƭƭ ƎƻǾŜǊƴΦ 
 

3.03 Earthwork Shrinkage and Subsidence 

 
{ƘǊƛƴƪŀƎŜ ƛǎ ǘƘŜ ŘŜŎǊŜŀǎŜ ƛƴ ǾƻƭǳƳŜ ƻŦ ǎƻƛƭ ǳǇƻƴ ǊŜƳƻǾŀƭ ŀƴŘ ǊŜŎƻƳǇŀŎǘƛƻƴ ŜȄǇǊŜǎǎŜŘ ŀǎ ŀ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ 
ƻǊƛƎƛƴŀƭ ƛƴπǇƭŀŎŜ ǾƻƭǳƳŜΦ  {ǳōǎƛŘŜƴŎŜ ƻŎŎǳǊǎ ŀǎ ƴŀǘǳǊŀƭ ƎǊƻǳƴŘ ƛǎ ŘŜƴǎƛŦƛŜŘ ǘƻ ǊŜŎŜƛǾŜ ŦƛƭƭΦ  ¢ƘŜǎŜ ŦŀŎǘƻǊǎ ŀŎŎƻǳƴǘ 
ŦƻǊ ŎƘŀƴƎŜǎ ƛƴ ŜŀǊǘƘ ǾƻƭǳƳŜǎ ǘƘŀǘ ǿƛƭƭ ƻŎŎǳǊ ŘǳǊƛƴƎ ƎǊŀŘƛƴƎΦ hǳǊ ŜǎǘƛƳŀǘŜǎ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 
 

 {ƘǊƛƴƪŀƎŜ ŦŀŎǘƻǊ Ґ р҈ ǘƻ м2҈ ŦƻǊ ǎƻƛƭ ǊŜƳƻǾŜŘ ŀƴŘ ǊŜǇƭŀŎŜŘ ŀǎ ŎƻƳǇŀŎǘŜŘ 
ŦƛƭƭΦ  
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 {ǳōǎƛŘŜƴŎŜ ŦŀŎǘƻǊ Ґ лΦм ŦƻƻǘΦ 

 
¢ƘŜ ŘŜƎǊŜŜ ǘƻ ǿƘƛŎƘ Ŧƛƭƭ ǎƻƛƭǎ ŀǊŜ ŎƻƳǇŀŎǘŜŘ ŀƴŘ ǾŀǊƛŀǘƛƻƴǎ ƛƴ ǘƘŜ ƛƴǎƛǘǳ ŘŜƴǎƛǘȅ ƻŦ ŜȄƛǎǘƛƴƎ ǎƻƛƭǎ ǿƛƭƭ ƛƴŦƭǳŜƴŎŜ 
ŜŀǊǘƘ ǾƻƭǳƳŜ ŎƘŀƴƎŜǎΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ǎƻƳŜ ŀŘƧǳǎǘƳŜƴǘǎ ƛƴ ƎǊŀŘŜǎ ƴŜŀǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ƎǊŀŘƛƴƎ ŎƻǳƭŘ ōŜ 
ǊŜǉǳƛǊŜŘ ǘƻ ōŀƭŀƴŎŜ ǘƘŜ ŜŀǊǘƘǿƻǊƪΦ 
 

3.04 Removal and Recompaction 

 
!ŦǘŜǊ ǊŜƳƻǾŀƭ ƻŦ ŜȄƛǎǘƛƴƎ ŎƻƴŎǊŜǘŜ ŦƭŀǘǿƻǊƪǎΣ ƭŀƴŘǎŎŀǇƛƴƎ ŦŜŀǘǳǊŜǎ ŀƴŘ ǘǊŜŜǎΣ ŀƭƭ ǾŜƎŜǘŀǘƛƻƴΣ ǊƻƻǘǎΣ ƻǊƎŀƴƛŎ ǊƛŎƘ ǎƻƛƭ 
όǎƻƛƭǎ ŎƻƴǘŀƛƴƛƴƎ ƳƻǊŜ ǘƘŀǘ н ǇŜǊŎŜƴǘ ƻǊƎŀƴƛŎǎ ōȅ ǿŜƛƎƘǘύΣ ǘǊŀǎƘ ŀƴŘ ŘŜōǊƛǎ ǎƘƻǳƭŘ ōŜ ŎƭŜŀǊŜŘ ŦǊƻƳ ǘƘŜ ƎǊŀŘƛƴƎ 
ŀǊŜŀΦ  ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜƳƻǾŀƭǎ ŀƴŘ ƻǾŜǊπŜȄŎŀǾŀǘƛƻƴ ǎƘƻǳƭŘ ōŜ ŎƻƳǇƭŜǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ƭƛƳƛǘǎ ƻŦ ƎǊŀŘƛƴƎΥ  

 !ƭƭ ŀǊǘƛŦƛŎƛŀƭ Ŧƛƭƭ ǎƻƛƭ ǎƘƻǳƭŘ ōŜ ǊŜƳƻǾŜŘ ǿƛǘƘƛƴ ǘƘŜ ƭƛƳƛǘǎ ƻŦ ƎǊŀŘƛƴƎΦ  ¢ƘŜ Ŧƛƭƭ ǎƻƛƭ Ƴŀȅ ōŜ ǳǎŜŘ ŦƻǊ 
ŜƴƎƛƴŜŜǊŜŘ Ŧƛƭƭ ǇǊƻǾƛŘŜŘ ƛǘ ƛǎ ŦǊŜŜ ƻŦ ǘǊŀǎƘ ŀƴŘ ƻǊƎŀƴƛŎ ƳŀǘŜǊƛŀƭΦ  ²ƛǘƘƛƴ ǘƘŜ ōǳƛƭŘƛƴƎ ŀǊŜŀǎΣ ǊŜƳƻǾŀƭǎ ŀǊŜ 
ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ ƻŦ ŦƛǾŜ ŦŜŜǘ ōŜƭƻǿ ŜȄƛǎǘƛƴƎ ƎǊŀŘŜ ƻǊ ǘƘǊŜŜ ŦŜŜǘ ōŜƭƻǿ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǇƭŀƴƴŜŘ 
ŦƻƻǘƛƴƎǎΣ ǿƘƛŎƘŜǾŜǊ ƛǎ ƎǊŜŀǘŜǊΦ 

 ²ƛǘƘƛƴ ǘƘŜ ŀǊŜŀ ƻŦ ǇƭŀƴƴŜŘ ŎƻƴŎǊŜǘŜ ŦƭŀǘǿƻǊƪǎΣ ŀƭƭ ŀǊǘƛŦƛŎƛŀƭ Ŧƛƭƭ Ƴǳǎǘ ōŜ ŎƻƳǇƭŜǘŜƭȅ ǊŜƳƻǾŜŘ ŀƴŘ ǘƘŜ 
ǎǳōƎǊŀŘŜ Ƴǳǎǘ ōŜ ƻǾŜǊπŜȄŎŀǾŀǘŜŘ ŀǘ ƭŜŀǎǘ мн ƛƴŎƘŜǎ ōŜƭƻǿ ǘƘŜ ǎǘǊƛǇǇŜŘ ǎǳǊŦŀŎŜ ƻǊ ǘƘŜ ŦƛƴƛǎƘŜŘ ǎǳōƎǊŀŘŜ 
ǎǳǊŦŀŎŜΣ ǿƘƛŎƘŜǾŜǊ ƛǎ ƭƻǿŜǊΦ 

 
CƻƭƭƻǿƛƴƎ ǘƘŜ ƻǾŜǊπŜȄŎŀǾŀǘƛƻƴ ƛƴŘƛŎŀǘŜŘ ŀōƻǾŜΣ ŀ ŘŜǎƛƎƴŀǘŜŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŦƻǊ ǘƘŜ tǊƻƧŜŎǘ DŜƻǘŜŎƘƴƛŎŀƭ 
9ƴƎƛƴŜŜǊ Ƴǳǎǘ ǊŜǾƛŜǿ ǘƘŜ ŜȄǇƻǎŜŘ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ŀƴŘ ŘŜǘŜǊƳƛƴŜ ƛŦ ŀƴȅ ŀŘŘƛǘƛƻƴŀƭ ƻǾŜǊπŜȄŎŀǾŀǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘΦ  
¢ƘŜ ƻǾŜǊπŜȄŎŀǾŀǘŜŘ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ƛƴ ŀƭƭ ŀǊŜŀǎ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ǎŀǘƛǎŦŀŎǘƻǊȅ ŦƻǊ ǘƘŜ ǎǳǇǇƻǊǘ ƻŦ Ŧƛƭƭǎ Ƴǳǎǘ ōŜ 
ǎŎŀǊƛŦƛŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ с ƛƴŎƘŜǎΦ  {ŎŀǊƛŦƛŎŀǘƛƻƴ ǎƘƻǳƭŘ ŎƻƴǘƛƴǳŜ ǳƴǘƛƭ ǘƘŜ ǎƻƛƭǎ ŀǊŜ ōǊƻƪŜƴ Řƻǿƴ ŀƴŘ 
ŦǊŜŜ ŦǊƻƳ ƭǳƳǇǎ ƻǊ ŎƭƻŘǎ ŀƴŘ ǳƴǘƛƭ ǘƘŜ ǎŎŀǊƛŦƛŜŘ ȊƻƴŜ ƛǎ ǳƴƛŦƻǊƳΦ  ¢ƘŜ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǎŎŀǊƛŦƛŜŘ ȊƻƴŜ 
ǎƘŀƭƭ ōŜ ŀŘƧǳǎǘŜŘ ǘƻ ǿƛǘƘƛƴ н҈ ƻŦ ǘƘŜ ƻǇǘƛƳǳƳ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘΦ  ¢ƘŜ ǎŎŀǊƛŦƛŜŘ ȊƻƴŜ Ƴǳǎǘ ǘƘŜƴ ōŜ ǳƴƛŦƻǊƳƭȅ 
ŎƻƳǇŀŎǘŜŘ ǘƻ ŀǘ ƭŜŀǎǘ фл҈ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴ  
 
¢ƘŜ ŀōƻǾŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ ǘƘŀǘ ǎƻƛƭǎ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ŦƛŜƭŘ ŜȄǇƭƻǊŀǘƛƻƴ ŀǊŜ 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǎƻƛƭǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎƛǘŜΦ IƻǿŜǾŜǊΣ ǘƘŜǊŜ Ŏŀƴ ōŜ ǳƴŦƻǊŜǎŜŜƴ ŀƴŘ ǳƴŀƴǘƛŎƛǇŀǘŜŘ ǾŀǊƛŀǘƛƻƴǎ ƛƴ 
ǎƻƛƭǎ ōŜǘǿŜŜƴ Ǉƻƛƴǘǎ ƻŦ ǎǳōǎǳǊŦŀŎŜ ŜȄǇƭƻǊŀǘƛƻƴΦ IŜƴŎŜΣ ƻǾŜǊŜȄŎŀǾŀǘƛƻƴ ŘŜǇǘƘǎ Ƴǳǎǘ ōŜ ǾŜǊƛŦƛŜŘΣ ŀƴŘ ŀŘƧǳǎǘŜŘ 
ƛŦ ƴŜŎŜǎǎŀǊȅΣ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ƎǊŀŘƛƴƎΦ  
 

3.05 Seismic Design Parameters 

 
aŀǇǇŜŘ {ǇŜŎǘǊŀƭ !ŎŎŜƭŜǊŀǘƛƻƴǎ ǿŜǊŜ ƻōǘŀƛƴŜŘ ōȅ ǳǎƛƴƎ ǘƘŜ ƻƴƭƛƴŜ !¢/ /ŀƭŎǳƭŀǘƻǊ ό!{/9 тπмс {ǘŀƴŘŀǊŘύ ŀƴŘ ŀ 
ǎƛǘŜ Ŏƭŀǎǎ 5πŘŜŦŀǳƭǘ ǿŀǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘ ǎƛǘŜ ōŀǎŜŘ ƻƴ ǎŜƛǎƳƛŎ ǎƘŜŀǊπǿŀǾŜ ǎǳǊǾŜȅ ǊŜǎǳƭǘǎΦ  {ƛƴŎŜ ǘƘŜ 
ƳŀǇǇŜŘ ǊƛǎƪπǘŀǊƎŜǘŜŘ ƳŀȄƛƳǳƳ ŎƻƴǎƛŘŜǊŜŘ ŜŀǊǘƘǉǳŀƪŜ όa/9wύ ǎǇŜŎǘǊŀƭ ǊŜǎǇƻƴǎŜ ŀŎŎŜƭŜǊŀǘƛƻƴ ǇŀǊŀƳŜǘŜǊ ŀǘ 
ŀ ǇŜǊƛƻŘ ƻŦ м ǎŜŎƻƴŘ ό{мύ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ лΦнΣ ŀ ƎǊƻǳƴŘ Ƴƻǘƛƻƴ ƘŀȊŀǊŘ ŀƴŀƭȅǎƛǎ ƛǎ ǊŜǉǳƛǊŜŘ ǇŜǊ !/{9κ{9L тπмс ǘƻ 
ōŜ ǇŜǊŦƻǊƳŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ {ŜŎǘƛƻƴ нмΦн ŦƻǊ ǎǘǊǳŎǘǳǊŜǎ ƻƴ {ƛǘŜ /ƭŀǎǎ 5Φ IƻǿŜǾŜǊΣ ƛƴǎǘŜŀŘ ƻŦ ǇŜǊŦƻǊƳƛƴƎ 
ǘƘŜ ƎǊƻǳƴŘ Ƴƻǘƛƻƴ ƘŀȊŀǊŘ ŀƴŀƭȅǎƛǎΣ ŀ ƭƻƴƎ ǇŜǊƛƻŘ ŎƻŜŦŦƛŎƛŜƴǘ όC±ύ ƻŦ мΦт ǿŀǎ ǳǎŜŘ ŦƻǊ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ {aм ŀƴŘ {5мΦ  
¢ƘŜ ǇŀǊŀƳŜǘŜǊǎ ƎŜƴŜǊŀǘŜŘ ŦƻǊ ǘƘŜ ǎǳōƧŜŎǘ ǎƛǘŜ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜΥ  
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2019 California Building Code (CBC) Seismic Parameters 

Parameter Value 

{ƛǘŜ [ƻŎŀǘƛƻƴ [ŀǘƛǘǳŘŜ Ґ опΦлфусс ŘŜƎǊŜŜǎ 
[ƻƴƎƛǘǳŘŜ Ґ πммтΦсомпн ŘŜƎǊŜŜǎ 

{ƛǘŜ /ƭŀǎǎ {ƛǘŜ /ƭŀǎǎ Ґ 5πŘŜŦŀǳƭǘ 

aŀǇǇŜŘ {ǇŜŎǘǊŀƭ !ŎŎŜƭŜǊŀǘƛƻƴǎ {ǎ όлΦнπ ǎŜŎƻƴŘ ǇŜǊƛƻŘύ Ґ мΦрƎ 
{м όмπǎŜŎƻƴŘ ǇŜǊƛƻŘύ Ґ лΦсƎ 

{ƛǘŜ /ƻŜŦŦƛŎƛŜƴǘǎ 
ό{ƛǘŜ /ƭŀǎǎ 5πŘŜŦŀǳƭǘύ 

Cŀ Ґ мΦн 
CǾ Ґ мΦт 

aŀȄƛƳǳƳ /ƻƴǎƛŘŜǊŜŘ 9ŀǊǘƘǉǳŀƪŜ 
{ǇŜŎǘǊŀƭ !ŎŎŜƭŜǊŀǘƛƻƴǎ ό{ƛǘŜ /ƭŀǎǎ 5πŘŜŦŀǳƭǘύ 

{a{ όлΦнπ ǎŜŎƻƴŘ ǇŜǊƛƻŘύ Ґ мΦуƎ 
{aм όмπǎŜŎƻƴŘ ǇŜǊƛƻŘύ Ґ мΦлнƎ 

5ŜǎƛƎƴ 9ŀǊǘƘǉǳŀƪŜ 
{ǇŜŎǘǊŀƭ !ŎŎŜƭŜǊŀǘƛƻƴǎ ό{ƛǘŜ /ƭŀǎǎ 5πŘŜŦŀǳƭǘύ 

{5{ όлΦнπ ǎŜŎƻƴŘ ǇŜǊƛƻŘύ Ґ мΦнƎ 
{5м όмπǎŜŎƻƴŘ ǇŜǊƛƻŘύ Ґ лΦсуƎ 

 
CƻǊ wƛǎƪ /ŀǘŜƎƻǊȅ LL ǎǘǊǳŎǘǳǊŜǎ ǿƛǘƘ ƳŀǇǇŜŘ ǎǇŜŎǘǊŀƭ ǊŜǎǇƻƴǎŜ ŀŎŎŜƭŜǊŀǘƛƻƴ ǇŀǊŀƳŜǘŜǊ ŀǘ мπǎ ǇŜǊƛƻŘ ό{мύ ƛǎ ƭŜǎǎ 
ǘƘŀƴ лΦтрΣ ǘƘŜ {ŜƛǎƳƛŎ 5ŜǎƛƎƴ /ŀǘŜƎƻǊȅ ƛǎ 5 ό!{/9 тπмс {ŜŎǘƛƻƴ ммΦсύΦ 
 
tŜŀƪ ŜŀǊǘƘǉǳŀƪŜ ƎǊƻǳƴŘ ŀŎŎŜƭŜǊŀǘƛƻƴ ŀŘƧǳǎǘŜŘ ŦƻǊ ǎƛǘŜ Ŏƭŀǎǎ ŜŦŦŜŎǘǎ όtD!aύ Ƙŀǎ ōŜŜƴ ŘŜǘŜǊƳƛƴŜŘ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ !{/9 тπмс {ŜŎǘƛƻƴ ммΦуΦо ŀǎ ŦƻƭƭƻǿǎΥ tD!a Ґ CtD! Ȅ tD! Ґ мΦн Ȅ лΦрфрƎ Ґ лΦтмпƎΦ 
 

3.06 Liquefaction and Secondary Earthquake Hazards 

 
tƻǘŜƴǘƛŀƭ ǎŜŎƻƴŘŀǊȅ ǎŜƛǎƳƛŎ ƘŀȊŀǊŘǎ ǘƘŀǘ Ŏŀƴ ŀŦŦŜŎǘ ƭŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƧŜŎǘǎ ƛƴŎƭǳŘŜ ƭƛǉǳŜŦŀŎǘƛƻƴΣ ǘǎǳƴŀƳƛǎΣ 
ǎŜƛŎƘŜǎΣ ǎŜƛǎƳƛŎŀƭƭȅ ƛƴŘǳŎŜŘ ǎŜǘǘƭŜƳŜƴǘΣ ǎŜƛǎƳƛŎŀƭƭȅ ƛƴŘǳŎŜŘ ŦƭƻƻŘƛƴƎ ŀƴŘ ǎŜƛǎƳƛŎŀƭƭȅ ƛƴŘǳŎŜŘ ƭŀƴŘǎƭƛŘƛƴƎΦ 
 
[ƛǉǳŜŦŀŎǘƛƻƴ 
 
[ƛǉǳŜŦŀŎǘƛƻƴ ƘŀȊŀǊŘ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǘƘŜ ǎƛǘŜ ƛǎ ŘƛǎŎǳǎǎŜŘ ƛƴ {ŜŎǘƛƻƴ нΦлт ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΦ 
 
¢ǎǳƴŀƳƛǎ ŀƴŘ {ŜƛŎƘŜǎ 
 
¢ǎǳƴŀƳƛǎ ŀǊŜ ǎŜŀ ǿŀǾŜǎ ǘƘŀǘ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ƭŀǊƎŜπƳŀƎƴƛǘǳŘŜ ŜŀǊǘƘǉǳŀƪŜǎΦ ²ƘŜƴ ǘƘŜǎŜ ǿŀǾŜǎ 
ǊŜŀŎƘ ǎƘƻǊŜƭƛƴŜǎΣ ǘƘŜȅ ǎƻƳŜǘƛƳŜǎ ǇǊƻŘǳŎŜ Ŏƻŀǎǘŀƭ ŦƭƻƻŘƛƴƎΦ {ŜƛŎƘŜǎ ŀǊŜ ǘƘŜ ƻǎŎƛƭƭŀǘƛƻƴ ƻŦ ƭŀǊƎŜ ōƻŘƛŜǎ ƻŦ ǎǘŀƴŘƛƴƎ 
ǿŀǘŜǊΣ ǎǳŎƘ ŀǎ ƭŀƪŜǎΣ ǘƘŀǘ Ŏŀƴ ƻŎŎǳǊ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ƎǊƻǳƴŘ ǎƘŀƪƛƴƎΦ ¢ǎǳƴŀƳƛǎ ŀƴŘ ǎŜƛŎƘŜǎ Řƻ ƴƻǘ ǇƻǎŜ ƘŀȊŀǊŘǎ 
ŘǳŜ ǘƻ ǘƘŜ ƛƴƭŀƴŘ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ǎƛǘŜΦ 
 
{ŜƛǎƳƛŎŀƭƭȅ LƴŘǳŎŜŘ {ŜǘǘƭŜƳŜƴǘ 
 
{ŜƛǎƳƛŎŀƭƭȅ ƛƴŘǳŎŜŘ ǎŜǘǘƭŜƳŜƴǘ ƻŎŎǳǊǎ Ƴƻǎǘ ŦǊŜǉǳŜƴǘƭȅ ƛƴ ŀǊŜŀǎ ǳƴŘŜǊƭŀƛƴ ōȅ ƭƻƻǎŜΣ ƎǊŀƴǳƭŀǊ ǎŜŘƛƳŜƴǘǎΦ 5ŀƳŀƎŜ 
ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǎŜƛǎƳƛŎŀƭƭȅ ƛƴŘǳŎŜŘ ǎŜǘǘƭŜƳŜƴǘ ƛǎ Ƴƻǎǘ ŘǊŀƳŀǘƛŎ ǿƘŜƴ ŘƛŦŦŜǊŜƴǘƛŀƭ ǎŜǘǘƭŜƳŜƴǘ ƻŎŎǳǊǎ ƛƴ ŀǊŜŀǎ ǿƛǘƘ 
ƭŀǊƎŜ ǾŀǊƛŀǘƛƻƴǎ ƛƴ ǘƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ ǳƴŘŜǊƭȅƛƴƎ ǎŜŘƛƳŜƴǘǎΦ {ŜǘǘƭŜƳŜƴǘ ŎŀǳǎŜŘ ōȅ ƎǊƻǳƴŘ ǎƘŀƪƛƴƎ ƛǎ ƻŦǘŜƴ ƴƻƴπ
ǳƴƛŦƻǊƳƭȅ ŘƛǎǘǊƛōǳǘŜŘΣ ǿƘƛŎƘ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ŘƛŦŦŜǊŜƴǘƛŀƭ ǎŜǘǘƭŜƳŜƴǘΦ  DƛǾŜƴ ǘƘŜ ŘŜƴǎŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ŀƭƭǳǾƛǳƳ ǘƘŀǘ 
ǳƴŘŜǊƭƛŜǎ ǘƘŜ ǎƛǘŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǎŜƛǎƳƛŎŀƭƭȅ ƛƴŘǳŎŜŘ ǎŜǘǘƭŜƳŜƴǘ ƛǎ ƭƻǿΦ 
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{ŜƛǎƳƛŎŀƭƭȅ LƴŘǳŎŜŘ CƭƻƻŘƛƴƎ 
 
¢ƘŜǊŜ ŀǊŜ ƴƻ ǳǇ ƎǊŀŘƛŜƴǘ ǿŀǘŜǊ ǊŜǎŜǊǾƻƛǊǎ ƻǊ ŘŀƳǎ ƭƻŎŀǘŜŘ ƛƴ ŎƭƻǎŜ ǇǊƻȄƛƳƛǘȅ ƻŦ ǘƘŜ ǎƛǘŜΦ  /ƻƴǎŜǉǳŜƴǘƭȅ 
ǎŜƛǎƳƛŎŀƭƭȅ ƛƴŘǳŎŜŘ ŦƭƻƻŘƛƴƎ ŀǘ ǘƘŜ ǎƛǘŜ ƛǎ ǳƴƭƛƪŜƭȅΦ 
 
{ŜƛǎƳƛŎŀƭƭȅ LƴŘǳŎŜŘ [ŀƴŘǎƭƛŘƛƴƎ 
 
!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅ {ŜƛǎƳƛŎ IŀȊŀǊŘ ½ƻƴŜǎ aŀǇ όнлллύ ǘƘŜ ǎƛǘŜ ŘƻŜǎ ƴƻǘ ƭƛŜ ƛƴ ŀ ƭŀƴŘǎƭƛŘŜ 
ƘŀȊŀǊŘ ȊƻƴŜΦ {ƛƴŎŜ ǘƘŜ ǎƛǘŜ ƛǎ ǊŜƭŀǘƛǾŜƭȅ Ŧƭŀǘ ŜŀǊǘƘǉǳŀƪŜπƛƴŘǳŎŜŘ ƭŀƴŘǎƭƛŘƛƴƎ ŘƻŜǎ ƴƻǘ ŀǇǇŜŀǊ ǘƻ ōŜ ŀ ƘŀȊŀǊŘ ǘƻ 
ǇǊƻǇƻǎŜŘ ŘŜǾŜƭƻǇƳŜƴǘΦ 
 

3.07 Foundation 

LǎƻƭŀǘŜŘ ǎǇǊŜŀŘ ŦƻƻǘƛƴƎǎ ŀǊŜ ǇǊƻǇƻǎŜŘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǇǊƻǇƻǎŜŘ ǎǘǊǳŎǘǳǊŜǎΦ LŦ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛƴ ǘƘŜ 
ǎŜŎǘƛƻƴ ƻƴ ƎǊŀŘƛƴƎ ŀǊŜ ŦƻƭƭƻǿŜŘ ŀƴŘ ŦƻƻǘƛƴƎǎ ŀǊŜ ŜǎǘŀōƭƛǎƘŜŘ ƛƴ ŎƻƳǇŀŎǘŜŘ Ŧƛƭƭ ƳŀǘŜǊƛŀƭǎΣ ŦƻƻǘƛƴƎǎ Ƴŀȅ ōŜ 
ŘŜǎƛƎƴŜŘ ǳǎƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀƭƭƻǿŀōƭŜ ǎƻƛƭ ōŜŀǊƛƴƎ ǾŀƭǳŜǎΦ 
 
 CƻǊ Ŏƻƴǘƛƴǳƻǳǎ ǿŀƭƭ ŦƻƻǘƛƴƎǎΣ ǘƘŜ ŀƭƭƻǿŀōƭŜ ǎƻƛƭ ōŜŀǊƛƴƎ ǾŀƭǳŜǎ ŀƴŘ ŦƻǳƴŘŀǘƛƻƴ ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ǎǳƳƳŀǊƛȊŜŘ ƛƴ 

ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜΦ 
 

bǳƳōŜǊ 
ƻŦ 

{ǘƻǊƛŜǎ 
9ȄǇŀƴǎƛƻƴ 
LƴŘŜȄ 

CƻƻǘƛƴƎ 
²ƛŘǘƘΣ 
ƛƴŎƘŜǎ 

5ŜǇǘƘ .Ŝƭƻǿ CƛƴƛǎƘ DǊŀŘŜ 
!ƭƭƻǿƛƴƎ {ƻƛƭ 
.ŜŀǊƛƴƎ ±ŀƭǳŜǎ 

όǇǎŦύ 
tŜǊƛƳŜǘŜǊ 

CƻƻǘƛƴƎǎΣ ƛƴŎƘ 
LƴǘŜǊƛƻǊ 

CƻƻǘƛƴƎǎΣ ƛƴŎƘ 
м [ƻǿ мн мр мн мрлл 
н [ƻǿ мр му му нллл 

 
 LǎƻƭŀǘŜŘ {ǇǊŜŀŘ CƻƻǘƛƴƎǎΥ 

 
CƻƻǘƛƴƎǎ ƘŀǾƛƴƎ ŀ ƳƛƴƛƳǳƳ ǿƛŘǘƘ ƻŦ нп ƛƴŎƘŜǎ ŀƴŘ ŀ ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ му ƛƴŎƘŜǎ ōŜƭƻǿ ǘƘŜ ƭƻǿŜǎǘ 
ŀŘƧŀŎŜƴǘ ƎǊŀŘŜ Ƴŀȅ ōŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ŀƴ ŀƭƭƻǿŀōƭŜ ōŜŀǊƛƴƎ ǇǊŜǎǎǳǊŜ ƻŦ мΣулл ǇǎŦΦ 
 

 wŜǘŀƛƴƛƴƎ ²ŀƭƭ CƻƻǘƛƴƎǎΥ 
 
CƻƻǘƛƴƎǎ ŦƻǊ ǊŜǘŀƛƴƛƴƎ ǿŀƭƭǎ ǎƘƻǳƭŘ ōŜ ŦƻǳƴŘŜŘ ŀ ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ мн ƛƴŎƘŜǎ ŀƴŘ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ǿƛŘǘƘ ƻŦ 
мн ƛƴŎƘŜǎΦ  CƻƻǘƛƴƎǎ Ƴŀȅ ōŜ ŘŜǎƛƎƴŜŘ ǳǎƛƴƎ ǘƘŜ ŀƭƭƻǿŀōƭŜ ōŜŀǊƛƴƎ ŎŀǇŀŎƛǘȅ ƻŦ мΣрлл ǇƻǳƴŘǎ ǇŜǊ ǎǉǳŀǊŜ Ŧƻƻǘ 
όǇǎŦύΦ  IƻǿŜǾŜǊΣ ǿƘŜƴ ŎŀƭŎǳƭŀǘƛƴƎ ǇŀǎǎƛǾŜ ǊŜǎƛǎǘŀƴŎŜΣ ǘƘŜ ǳǇǇŜǊ с ƛƴŎƘŜǎ ƻŦ ǘƘŜ ŦƻƻǘƛƴƎǎ ǎƘƻǳƭŘ ōŜ ƛƎƴƻǊŜŘ ƛƴ 
ŀǊŜŀǎ ǿƘŜǊŜ ǘƘŜ ŦƻƻǘƛƴƎ ǿƛƭƭ ƴƻǘ ōŜ ŎƻǾŜǊŜŘ ǿƛǘƘ ŎƻƴŎǊŜǘŜ ŦƭŀǘǿƻǊƪΦ wŜƛƴŦƻǊŎŜƳŜƴǘ ǎƘƻǳƭŘ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ 
ǎǘǊǳŎǘǳǊŀƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ōȅ ǘƘŜ ŘŜǎƛƎƴ ŜƴƎƛƴŜŜǊΦ  

 
¢ƘŜ ŀōƻǾŜ ōŜŀǊƛƴƎ ŎŀǇŀŎƛǘƛŜǎ ǊŜǇǊŜǎŜƴǘ ŀƴ ŀƭƭƻǿŀōƭŜ ƴŜǘ ƛƴŎǊŜŀǎŜ ƛƴ ǎƻƛƭ ǇǊŜǎǎǳǊŜ ƻǾŜǊ ŜȄƛǎǘƛƴƎ ǎƻƛƭ ǇǊŜǎǎǳǊŜ ŀƴŘ 
Ƴŀȅ ōŜ ƛƴŎǊŜŀǎŜŘ ōȅ ƻƴŜπǘƘƛǊŘ ŦƻǊ ǎƘƻǊǘπǘŜǊƳ ǿƛƴŘ ƻǊ ǎŜƛǎƳƛŎ ƭƻŀŘǎΦ  
 
¢ƘŜ ƳŀȄƛƳǳƳ ŜȄǇŜŎǘŜŘ ǎǘŀǘƛŎ ǎŜǘǘƭŜƳŜƴǘ ƻŦ ŦƻƻǘƛƴƎǎ ŘŜǎƛƎƴŜŘ ǿƛǘƘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ŀƭƭƻǿŀōƭŜ ōŜŀǊƛƴƎ 
ŎŀǇŀŎƛǘȅ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ƭŜǎǎ ǘƘŀƴ м ƛƴŎƘ ǿƛǘƘ ŀ ŘƛŦŦŜǊŜƴǘƛŀƭ ǎŜǘǘƭŜƳŜƴǘ ƻŦ ѹ ƛƴŎƘ ƻǾŜǊ ŀ ŘƛǎǘŀƴŎŜ ƻŦ ол ŦŜŜǘ 
ŦƻǊ Ŏƻƴǘƛƴǳƻǳǎ ŦƻƻǘƛƴƎǎΦ ! ƴƻƳƛƴŀƭ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ŀǘ ƭŜŀǎǘ ƻƴŜ Іп ōŀǊ ǇƭŀŎŜŘ ǿƛǘƘƛƴ о ƛƴŎƘŜǎ ƻŦ ǘƘŜ 
ǘƻǇ ƻŦ ŦƻƻǘƛƴƎǎ ŀƴŘ ŀƴƻǘƘŜǊ ǇƭŀŎŜŘ ǿƛǘƘƛƴ о ƛƴŎƘŜǎ ƻŦ ǘƘŜ ōƻǘǘƻƳ ƻŦ ŦƻƻǘƛƴƎǎ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘΦ wŜƛƴŦƻǊŎŜƳŜƴǘ ƻŦ 
ǿƛŘŜ ŦƻƻǘƛƴƎǎ ǎƘƻǳƭŘ ōŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ǎǘǊǳŎǘǳǊŀƭ ŜƴƎƛƴŜŜǊ ǿƘƻ Ƴŀȅ ŀƭǎƻ ǊŜǉǳƛǊŜ ƘŜŀǾƛŜǊ ǊŜƛƴŦƻǊŎŜƳŜƴǘΦ 



 

¦ǇƭŀƴŘ тс Wǳƭȅ нмΣ нлнм 
/ŜƴǘǳǊȅ /ƻƳƳǳƴƛǘƛŜǎ wa! tǊƻƧŜŎǘ bƻΦΥ нмDπлоотπл 
   tŀƎŜ ф  

5ǳŜ ǘƻ ǘƘŜ ǇǊŜƭƛƳƛƴŀǊȅ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ǘŜǎǘǎ ǇŜǊŦƻǊƳŜŘ ŦƻǊ ǘƘƛǎ ǎǘǳŘȅΣ ǿŜ ǊŜŎƻƳƳŜƴŘ ŀŘŘƛǘƛƻƴŀƭ ǘŜǎǘƛƴƎ 
ōŜ ǇŜǊŦƻǊƳŜŘ ƴŜŀǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǊƻǳƎƘ ƎǊŀŘƛƴƎ ǘƻ ǾŜǊƛŦȅ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀƴŘ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǳƴŘŀǘƛƻƴ 
ŘŜǎƛƎƴ ŎǊƛǘŜǊƛŀΦ 
 

3.08 Slab-On-Grade 

 
/ƻƴŎǊŜǘŜ ŦƭƻƻǊ ǎƭŀōǎ ƻƴ ƎǊŀŘŜ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ǘƘƛŎƪƴŜǎǎ ƻŦ п ƛƴŎƘŜǎ ŀǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ǎƭŀōǎ ƻƴ ƎǊŀŘŜ ŦƻǊ ǘƘŜ 
ǇǊƻǇƻǎŜŘ ǎǘǊǳŎǘǳǊŜǎ ŦƻǊ ƴƻǊƳŀƭ ŦƭƻƻǊ ƭƻŀŘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΦ IƻǿŜǾŜǊΣ ƛŦ ƘŜŀǾȅ ŎƻƴŎŜƴǘǊŀǘŜŘ ƻǊ ƳƻǾƛƴƎ ƭƻŀŘǎ ŀǊŜ 
ŀƴǘƛŎƛǇŀǘŜŘΣ ǎƭŀōǎ ǎƘƻǳƭŘ ōŜ ŘŜǎƛƎƴŜŘ ǳǎƛƴƎ ŀ ƳƻŘǳƭǳǎ ƻŦ ǎǳōƎǊŀŘŜ ǊŜŀŎǘƛƻƴ όƪύ ƻŦ мрл Ǉǎƛκƛƴ ǿƘŜƴ ǎƻƛƭǎ ŀǊŜ 
ǇǊŜǇŀǊŜŘ ƛƴ ŎƻƴŦƻǊƳŀƴŎŜ ǿƛǘƘ ǘƘŜ ƎǊŀŘƛƴƎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ ǊŜǇƻǊǘΦ wŜƛƴŦƻǊŎŜƳŜƴǘ ƻŦ 
ǎƭŀōǎ ƻƴ ƎǊŀŘƛƴƎ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘ ǘƻ ƳƛǘƛƎŀǘŜ ǘƘŜ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎΦ wŜƛƴŦƻǊŎŜƳŜƴǘ Ƴŀȅ ōŜ ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ ǎǘǊǳŎǘǳǊŀƭ 
ŜƴƎƛƴŜŜǊΦ  
 
/ƻƴŎǊŜǘŜ ŦƭƻƻǊ ǎƭŀōǎ ƻƴ ƎǊŀŘŜ ǎƘƻǳƭŘ ōŜ ŘƛǾƛŘŜŘ ƛƴǘƻ ǎǉǳŀǊŜǎ ƻǊ ǊŜŎǘŀƴƎƭŜǎ ǳǎƛƴƎ ǿŜŀƪŜƴŜŘ ǇƭŀƴŜ Ƨƻƛƴǘǎ 
όŎƻƴǘǊŀŎǘƛƻƴ ƧƻƛƴǘǎύΣ ŜŀŎƘ ǿƛǘƘ ƳŀȄƛƳǳƳ ŘƛƳŜƴǎƛƻƴǎ ƴƻǘ ŜȄŎŜŜŘƛƴƎ мр ŦŜŜǘΦ /ƻƴǘǊŀŎǘƛƻƴ Ƨƻƛƴǘǎ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ !ƳŜǊƛŎŀƴ /ƻƴŎǊŜǘŜ LƴǎǘƛǘǳǘŜ ό!/Lύ ƎǳƛŘŜƭƛƴŜǎΦ LŦ ǿŜŀƪŜƴŜŘ ǇƭŀƴŜ Ƨƻƛƴǘǎ ŀǊŜ ƴƻǘ ǳǎŜŘΣ ǘƘŜƴ ǘƘŜ 
ǎƭŀōǎ ǎƘŀƭƭ ōŜ ǊŜƛƴŦƻǊŎŜŘ ǿƛǘƘ сȄсπмлκмл ǿŜƭŘŜŘ ǿƛǊŜ ŦŀōǊƛŎ ǇƭŀŎŜŘ ŀǘ ƳƛŘπƘŜƛƎƘǘ ƻŦ ǘƘŜ ǎƭŀōΦ  
 
{ǇŜŎƛŀƭ ŎŀǊŜ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ƻƴ ŦƭƻƻǊǎ ǎƭŀōǎ ǘƻ ōŜ ŎƻǾŜǊŜŘ ǿƛǘƘ ǘƘƛƴπǎŜǘ ǘƛƭŜ ƻǊ ƻǘƘŜǊ ƛƴŦƭŜȄƛōƭŜ ŎƻǾŜǊƛƴƎǎΦ ¢ƘŜǎŜ 
ŀǊŜŀǎ Ƴŀȅ ōŜ ǊŜƛƴŦƻǊŎŜŘ ǿƛǘƘ сȄсπмлκмл ǿŜƭŘŜŘ ǿƛǊŜ ŦŀōǊƛŎ ǇƭŀŎŜŘ ŀǘ ƳƛŘπƘŜƛƎƘǘ ƻŦ ǘƘŜ ǎƭŀōΣ ǘƻ ƳƛǘƛƎŀǘŜ ŘǊȅƛƴƎ 
ǎƘǊƛƴƪŀƎŜ ŎǊŀŎƪǎΦ !ƭǘŜǊƴŀǘƛǾŜƭȅΣ ƛƴŦƭŜȄƛōƭŜ ŦƭƻƻǊƛƴƎ Ƴŀȅ ōŜ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘ ǳƴōƻƴŘŜŘ ŦŀōǊƛŎ ƻǊ ƭƛƴŜǊǎ ǘƻ ǇǊŜǾŜƴǘ 
ǊŜŦƭŜŎǘƛƻƴ ƻŦ ǎƭŀō ŎǊŀŎƪǎ ǘƘǊƻǳƎƘ ǘƘŜ ŦƭƻƻǊƛƴƎΦ 
 
! ƳƻƛǎǘǳǊŜ ǾŀǇƻǊ ǊŜǘŀǊŘŜǊκōŀǊǊƛŜǊ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ōŜƴŜŀǘƘ ŀƭƭ ǎƭŀōǎπƻƴπƎǊŀŘŜ ǘƘŀǘ ǿƛƭƭ ōŜ ŎƻǾŜǊŜŘ ōȅ 
ƳƻƛǎǘǳǊŜπǎŜƴǎƛǘƛǾŜ ŦƭƻƻǊƛƴƎ ƳŀǘŜǊƛŀƭǎ ǎǳŎƘ ŀǎ ǾƛƴȅƭΣ ƭƛƴƻƭŜǳƳΣ ǿƻƻŘΣ ŎŀǊǇŜǘΣ ǊǳōōŜǊΣ ǊǳōōŜǊπōŀŎƪŜŘ ŎŀǊǇŜǘΣ 
ǘƛƭŜΣ ƛƳǇŜǊƳŜŀōƭŜ ŦƭƻƻǊ ŎƻŀǘƛƴƎǎΣ ŀŘƘŜǎƛǾŜǎΣ ƻǊ ǿƘŜǊŜ ƳƻƛǎǘǳǊŜπǎŜƴǎƛǘƛǾŜ ŜǉǳƛǇƳŜƴǘΣ ǇǊƻŘǳŎǘǎΣ ƻǊ 
ŜƴǾƛǊƻƴƳŜƴǘǎ ǿƛƭƭ ŜȄƛǎǘΦ ²Ŝ ǊŜŎƻƳƳŜƴŘ ǘƘŀǘ ŘŜǎƛƎƴ ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ǾŀǇƻǊ ǊŜǘŀǊŘŜǊ ƻǊ ōŀǊǊƛŜǊ 
ŎƻƴŦƻǊƳ ǘƻ {ŜŎǘƛƻƴ мулр ƻŦ ǘƘŜ нлмф /ŀƭƛŦƻǊƴƛŀ .ǳƛƭŘƛƴƎ /ƻŘŜ ό/./ύ ŀƴŘ ǇŜǊǘƛƴŜƴǘ ǎŜŎǘƛƻƴǎ ƻŦ !ƳŜǊƛŎŀƴ 
/ƻƴŎǊŜǘŜ LƴǎǘƛǘǳǘŜ ό!/Lύ ƎǳƛŘŀƴŎŜ ŘƻŎǳƳŜƴǘǎ олнΦмwπлпΣ олнΦнwπлс ŀƴŘ ослwπмлΦ  
 
¢ƘŜ ƳƻƛǎǘǳǊŜ ǾŀǇƻǊ ǊŜǘŀǊŘŜǊκōŀǊǊƛŜǊ ǎƘƻǳƭŘ Ŏƻƴǎƛǎǘ ƻŦ ŀ ƳƛƴƛƳǳƳ мл Ƴƛƭǎ ǘƘƛŎƪ ǇƻƭȅŜǘƘȅƭŜƴŜ ǿƛǘƘ ŀ ƳŀȄƛƳǳƳ 
ǇŜǊƳ ǊŀǘƛƴƎ ƻŦ лΦо ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ !{¢a 9 мтпрΦ {ŜŀƳǎ ƛƴ ǘƘŜ ƳƻƛǎǘǳǊŜ ǾŀǇƻǊ ǊŜǘŀǊŘŜǊκōŀǊǊƛŜǊ ǎƘƻǳƭŘ ōŜ 
ƻǾŜǊƭŀǇǇŜŘ ƴƻ ƭŜǎǎ ǘƘŀƴ с ƛƴŎƘŜǎ ƻǊ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ Wƻƛƴǘǎ ŀƴŘ 
ǇŜƴŜǘǊŀǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ǎŜŀƭŜŘ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŜŘ ŀŘƘŜǎƛǾŜǎΣ ǇǊŜǎǎǳǊŜπǎŜƴǎƛǘƛǾŜ ǘŀǇŜΣ ƻǊ 
ōƻǘƘΦ ¢ƘŜ ŎƻƴǘǊŀŎǘƻǊ Ƴǳǎǘ ŀǾƻƛŘ ŘŀƳŀƎƛƴƎ ƻǊ ǇǳƴŎǘǳǊƛƴƎ ǘƘŜ ǾŀǇƻǊ ǊŜǘŀǊŘŜǊκōŀǊǊƛŜǊ ŀƴŘ ǊŜǇŀƛǊ ŀƴȅ ǇǳƴŎǘǳǊŜǎ 
ǿƛǘƘ ŀŘŘƛǘƛƻƴŀƭ ǇƻƭȅŜǘƘȅƭŜƴŜ ǇǊƻǇŜǊƭȅ ƭŀǇǇŜŘ ŀƴŘ ǎŜŀƭŜŘΦ  
 
!/L ƎǳƛŘŜƭƛƴŜǎ ŀƭƭƻǿ ŦƻǊ ǘƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ƳƻƛǎǘǳǊŜ ǾŀǇƻǊ ǊŜǘŀǊŘŜǊκōŀǊǊƛŜǊǎ ŜƛǘƘŜǊ ŘƛǊŜŎǘƭȅ ōŜƴŜŀǘƘ ŦƭƻƻǊ ǎƭŀōǎ 
ƻǊ ōŜƭƻǿ ŀƴ ƛƴǘŜǊƳŜŘƛŀǘŜ ƎǊŀƴǳƭŀǊ ǎƻƛƭ ƭŀȅŜǊΦ 
 
tƭŀŎƛƴƎ ǘƘŜ ƳƻƛǎǘǳǊŜ ǊŜǘŀǊŘŜǊκōŀǊǊƛŜǊ ŘƛǊŜŎǘƭȅ ōŜƴŜŀǘƘ ǘƘŜ ŦƭƻƻǊ ǎƭŀō ǿƛƭƭ ǇǊƻǾƛŘŜ ƛƳǇǊƻǾŜŘ ŎǳǊƛƴƎ ƻŦ ǘƘŜ ǎƭŀō 
ōƻǘǘƻƳ ŀƴŘ ǿƛƭƭ ŜƭƛƳƛƴŀǘŜ ǇƻǘŜƴǘƛŀƭ ǇǊƻōƭŜƳǎ ŎŀǳǎŜŘ ōȅ ǿŀǘŜǊ ōŜƛƴƎ ǘǊŀǇǇŜŘ ƛƴ ŀ ƎǊŀƴǳƭŀǊ Ŧƛƭƭ ƭŀȅŜǊΦ /ƻƴŎǊŜǘŜ 
ǎƭŀōǎ ǇƻǳǊŜŘ ŘƛǊŜŎǘƭȅ ƻƴ ŀ ǾŀǇƻǊ ǊŜǘŀǊŘŜǊκōŀǊǊƛŜǊ Ŏŀƴ ŜȄǇŜǊƛŜƴŎŜ ǎƘǊƛƴƪŀƎŜ ŎǊŀŎƪƛƴƎ ŀƴŘ ŎǳǊƭƛƴƎ ŘǳŜ ǘƻ 
ŘƛŦŦŜǊŜƴǘƛŀƭ ǊŀǘŜǎ ƻŦ ŎǳǊƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ǎƭŀōΦ ¢ƘŜǊŜŦƻǊŜΣ ŦƻǊ ŎƻƴŎǊŜǘŜ ǇƭŀŎŜŘ ŘƛǊŜŎǘƭȅ ƻƴ ǘƘŜ 
ǾŀǇƻǊ ǊŜǘŀǊŘŜŘΣ ǿŜ ǊŜŎƻƳƳŜƴŘ ŀ ƳŀȄƛƳǳƳ ǿŀǘŜǊ ŎŜƳŜƴǘ Ǌŀǘƛƻ ƻŦ лΦпр ŀƴŘ ǘƘŜ ǳǎŜ ƻŦ ǿŀǘŜǊπǊŜŘǳŎƛƴƎ 
ŀŘƳƛȄǘǳǊŜǎ ǘƻ ƛƴŎǊŜŀǎŜ ǿƻǊƪŀōƛƭƛǘȅ ŀƴŘ ŘŜŎǊŜŀǎŜ ōƭŜŜŘƛƴƎΦ  
 



 

¦ǇƭŀƴŘ тс Wǳƭȅ нмΣ нлнм 
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   tŀƎŜ мл  

LŦ ƎǊŀƴǳƭŀǊ ǎƻƛƭ ƛǎ ǇƭŀŎŜŘ ƻǾŜǊ ǘƘŜ ǾŀǇƻǊ ǊŜǘŀǊŘŜǊκōŀǊǊƛŜǊΣ ǿŜ ǊŜŎƻƳƳŜƴŘ ǘƘŀǘ ǘƘŜ ƭŀȅŜǊ ōŜ ŀǘ ƭŜŀǎǘ н ƛƴŎƘŜǎ 
ǘƘƛŎƪ ŀōƻǾŜ ŀƴŘ ōŜƭƻǿ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘǊŀŘƛǘƛƻƴŀƭ ǇǊŀŎǘƛŎŜ ƛƴ ǎƻǳǘƘŜǊƴ /ŀƭƛŦƻǊƴƛŀΦ DǊŀƴǳƭŀǊ Ŧƛƭƭ ǎƘƻǳƭŘ 
Ŏƻƴǎƛǎǘ ƻŦ ŎƭŜŀƴ ŦƛƴŜ ƎǊŀŘŜŘ ƳŀǘŜǊƛŀƭǎ ǿƛǘƘ мл ǘƻ ол҈ ǇŀǎǎƛƴƎ ǘƘŜ bƻΦ млл ǎƛŜǾŜ ŀƴŘ ŦǊŜŜ ŦǊƻƳ Ŏƭŀȅ ƻǊ ǎƛƭǘΦ ¢ƘŜ 
ƎǊŀƴǳƭŀǊ ƭŀȅŜǊ ǎƘƻǳƭŘ ōŜ ǳƴƛŦƻǊƳƭȅ ŎƻƳǇŀŎǘŜŘ ŀƴŘ ǘǊƛƳƳŜŘ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ Ŧǳƭƭ ŘŜǎƛƎƴ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ 
ǇǊƻǇƻǎŜŘ ǎƭŀōΦ ¢ƘŜ ƎǊŀƴǳƭŀǊ Ŧƛƭƭ ƭŀȅŜǊ ǎƘƻǳƭŘ ƴƻǘ ōŜ ƭŜŦǘ ŜȄǇƻǎŜŘ ǘƻ Ǌŀƛƴ ƻǊ ƻǘƘŜǊ ǎƻǳǊŎŜǎ ƻŦ ǿŀǘŜǊ ǎǳŎƘ ŀǎ ǿŜǘπ
ƎǊƛƴŘƛƴƎΣ ǇƻǿŜǊ ǿŀǎƘƛƴƎΣ ǇƛǇŜ ƭŜŀƪǎ ƻǊ ƻǘƘŜǊ ǇǊƻŎŜǎǎŜǎΣ ŀƴŘ ǎƘƻǳƭŘ ōŜ ŘǊȅ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ŎƻƴŎǊŜǘŜ ǇƭŀŎŜƳŜƴǘΦ 
DǊŀƴǳƭŀǊ Ŧƛƭƭ ƭŀȅŜǊǎ ǘƘŀǘ ōŜŎƻƳŜ ǎŀǘǳǊŀǘŜŘ ǎƘƻǳƭŘ ōŜ ǊŜƳƻǾŜŘ ŀƴŘ ǊŜǇƭŀŎŜŘ ǇǊƛƻǊ ǘƻ ŎƻƴŎǊŜǘŜ ǇƭŀŎŜƳŜƴǘΦ 
 

3.09 Miscellaneous Concrete Flatwork 

 
aƛǎŎŜƭƭŀƴŜƻǳǎ ŎƻƴŎǊŜǘŜ ŦƭŀǘǿƻǊƪ ŀƴŘ ǿŀƭƪǿŀȅǎ Ƴŀȅ ōŜ ŘŜǎƛƎƴŜŘ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ǘƘƛŎƪƴŜǎǎ ƻŦ п ƛƴŎƘŜǎΦ [ŀǊƎŜ 
ǎƭŀōǎ ǎƘƻǳƭŘ ōŜ ǊŜƛƴŦƻǊŎŜŘ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ ƻŦ сȄсπмлκмл ǿŜƭŘŜŘ ǿƛǊŜ ƳŜǎƘ ǇƭŀŎŜŘ ŀǘ ƳƛŘπƘŜƛƎƘǘ ƛƴ ǘƘŜ ǎƭŀōΦ 
/ƻƴǘǊƻƭ Ƨƻƛƴǘǎ ǎƘƻǳƭŘ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǘƻ ŎǊŜŀǘŜ ǎǉǳŀǊŜǎ ƻǊ ǊŜŎǘŀƴƎƭŜǎ ǿƛǘƘ ŀ ƳŀȄƛƳǳƳ ǎǇŀŎƛƴƎ ƻŦ мр ŦŜŜǘΦ 
 
²ŀƭƪǿŀȅǎ Ƴŀȅ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǿƛǘƘƻǳǘ ǊŜƛƴŦƻǊŎŜƳŜƴǘΦ ²ŀƭƪǿŀȅǎ ǎƘƻǳƭŘ ōŜ ǎŜǇŀǊŀǘŜŘ ŦǊƻƳ ŦƻǳƴŘŀǘƛƻƴǎ ǿƛǘƘ 
ŀ ǘƘƛŎƪ ŜȄǇŀƴǎƛƻƴ Ƨƻƛƴǘ ŦƛƭƭŜǊΦ /ƻƴǘǊƻƭ Ƨƻƛƴǘǎ ǎƘƻǳƭŘ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ƛƴǘƻ ƴƻƴπǊŜƛƴŦƻǊŎŜŘ ǿŀƭƪǿŀȅǎ ŀǘ ŀ 
ƳŀȄƛƳǳƳ ƻŦ р ŦŜŜǘ ǎǇŀŎƛƴƎΦ 
 
¢ƘŜ ǎǳōƎǊŀŘŜ ǎƻƛƭǎ ōŜƴŜŀǘƘ ŀƭƭ ƳƛǎŎŜƭƭŀƴŜƻǳǎ ŎƻƴŎǊŜǘŜ ŦƭŀǘǿƻǊƪ ǎƘƻǳƭŘ ōŜ ŎƻƳǇŀŎǘŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ ƻŦ фр 
ǇŜǊŎŜƴǘ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴ ŦƻǊ ŀ ƳƛƴƛƳǳƳ ŘŜǇǘƘ ƻŦ мн ƛƴŎƘŜǎΦ ¢ƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŜƴƎƛƴŜŜǊ ǎƘƻǳƭŘ ƳƻƴƛǘƻǊ ǘƘŜ 
ŎƻƳǇŀŎǘƛƻƴ ƻŦ ǘƘŜ ǎǳōƎǊŀŘŜ ǎƻƛƭǎ ŀƴŘ ǇŜǊŦƻǊƳ ǘŜǎǘƛƴƎ ǘƻ ǾŜǊƛŦȅ ǘƘŀǘ ǇǊƻǇŜǊ ŎƻƳǇŀŎǘƛƻƴ Ƙŀǎ ōŜŜƴ ƻōǘŀƛƴŜŘΦ 
 

3.10 Footing Excavation and Slab Preparation 

 
!ƭƭ ŦƻƻǘƛƴƎ ŜȄŎŀǾŀǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ƻōǎŜǊǾŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ǘƻ ǾŜǊƛŦȅ ǘƘŀǘ ǘƘŜȅ ƘŀǾŜ ōŜŜƴ 
ŜȄŎŀǾŀǘŜŘ ƛƴǘƻ ŎƻƳǇŜǘŜƴǘ ǎƻƛƭǎΦ ¢ƘŜ ŦƻǳƴŘŀǘƛƻƴ ŜȄŎŀǾŀǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ƻōǎŜǊǾŜŘ ǇǊƛƻǊ ǘƻ ǘƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ŦƻǊƳǎΣ 
ǊŜƛƴŦƻǊŎŜƳŜƴǘ ǎǘŜŜƭΣ ƻǊ ŎƻƴŎǊŜǘŜΦ ¢ƘŜǎŜ ŜȄŎŀǾŀǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ŜǾŜƴƭȅ ǘǊƛƳƳŜŘ ŀƴŘ ƭŜǾŜƭΦ tǊƛƻǊ ǘƻ ŎƻƴŎǊŜǘŜ 
ǇƭŀŎŜƳŜƴǘΣ ŀƴȅ ƭƻƻǎŜ ƻǊ ǎƻŦǘ ǎƻƛƭǎ ǎƘƻǳƭŘ ōŜ ǊŜƳƻǾŜŘΦ 9ȄŎŀǾŀǘŜŘ ǎƻƛƭǎ ǎƘƻǳƭŘ ƴƻǘ ōŜ ǇƭŀŎŜŘ ƻƴ ǎƭŀō ƻǊ ŦƻƻǘƛƴƎ 
ŀǊŜŀǎ ǳƴƭŜǎǎ ǇǊƻǇŜǊƭȅ ŎƻƳǇŀŎǘŜŘΦ 
 
tǊƛƻǊ ǘƻ ǘƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ƳƻƛǎǘǳǊŜ ōŀǊǊƛŜǊ ŀƴŘ ǎŀƴŘΣ ǘƘŜ ǎǳōƎǊŀŘŜ ǎƻƛƭǎ ǳƴŘŜǊƭȅƛƴƎ ǘƘŜ ǎƭŀō ǎƘƻǳƭŘ ōŜ 
ƻōǎŜǊǾŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ǘƻ ǾŜǊƛŦȅ ǘƘŀǘ ŀƭƭ ǳƴŘŜǊπǎƭŀō ǳǘƛƭƛǘȅ ǘǊŜƴŎƘŜǎ ƘŀǾŜ ōŜŜƴ ǇǊƻǇŜǊƭȅ 
ōŀŎƪŦƛƭƭŜŘ ŀƴŘ ŎƻƳǇŀŎǘŜŘΣ ǘƘŀǘ ƴƻ ƭƻƻǎŜ ƻǊ ǎƻŦǘ ǎƻƛƭǎ ŀǊŜ ǇǊŜǎŜƴǘΣ ŀƴŘ ǘƘŀǘ ǘƘŜ ǎƭŀō ǎǳōƎǊŀŘŜ Ƙŀǎ ōŜŜƴ ǇǊƻǇŜǊƭȅ 
ŎƻƳǇŀŎǘŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ ƻŦ фр ǇŜǊŎŜƴǘ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ ǳǇǇŜǊ мн ƛƴŎƘŜǎΦ CƻƻǘƛƴƎǎ Ƴŀȅ 
ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ƻǾŜǊŀƭƭ ƭƻǎǎ ƛƴ ōŜŀǊƛƴƎ ŎŀǇŀŎƛǘȅ ƻǊ ŀƴ ƛƴŎǊŜŀǎŜŘ ǇƻǘŜƴǘƛŀƭ ǘƻ ǎŜǘǘƭŜ ǿƘŜǊŜ ƭƻŎŀǘŜŘ ƛƴ ŎƭƻǎŜ 
ǇǊƻȄƛƳƛǘȅ ǘƻ ŜȄƛǎǘƛƴƎ ƻǊ ŦǳǘǳǊŜ ǳǘƛƭƛǘȅ ǘǊŜƴŎƘŜǎΦ CǳǊǘƘŜǊƳƻǊŜΣ ǎǘǊŜǎǎŜǎ ƛƳǇƻǎŜŘ ōȅ ǘƘŜ ŦƻƻǘƛƴƎǎ ƻƴ ǘƘŜ ǳǘƛƭƛǘȅ ƭƛƴŜǎ 
Ƴŀȅ ŎŀǳǎŜ ŎǊŀŎƪƛƴƎΣ ŎƻƭƭŀǇǎŜ ŀƴŘκƻǊ ŀ ƭƻǎǎ ƻŦ ǎŜǊǾƛŎŜŀōƛƭƛǘȅΦ ¢ƻ ǊŜŘǳŎŜ ǘƘƛǎ ǊƛǎƪΣ ŦƻƻǘƛƴƎǎ ǎƘƻǳƭŘ ŜȄǘŜƴŘ ōŜƭƻǿ ŀ 
мΥм ǇƭŀƴŜ ǇǊƻƧŜŎǘŜŘ ǳǇǿŀǊŘ ŦǊƻƳ ǘƘŜ ŎƭƻǎŜǎǘ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǘǊŜƴŎƘΦ  

{ǳōƎǊŀŘŜ ǎƻƛƭǎ ōŜƴŜŀǘƘ ǎƭŀōǎ ƻƴ ƎǊŀŘŜ ŀƴŘ ǿŀƭƪǿŀȅǎ Ƴƻƛǎǘ ǇǊƛƻǊ ǘƻ ǘƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ŎƻƴŎǊŜǘŜΦ ¢ƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ 
Ŏƻƴǎǳƭǘŀƴǘ ǎƘƻǳƭŘ ǾŜǊƛŦȅ ǘƘŀǘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ Ƙŀǎ ōŜŜƴ ŀŎƘƛŜǾŜŘ ŀ ƳŀȄƛƳǳƳ ƻŦ нп ƘƻǳǊǎ ǇǊƛƻǊ 
ǘƻ ǘƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ŎƻƴŎǊŜǘŜ ƻǊ ƳƻƛǎǘǳǊŜ ōŀǊǊƛŜǊǎΦ 
 

3.11 Lateral Load Resistance 

 
[ŀǘŜǊŀƭ ƭƻŀŘǎ Ƴŀȅ ōŜ ǊŜǎƛǎǘŜŘ ōȅ ǎƻƛƭ ŦǊƛŎǘƛƻƴ ŀƴŘ ǘƘŜ ǇŀǎǎƛǾŜ ǊŜǎƛǎǘŀƴŎŜ ƻŦ ǘƘŜ ǎƻƛƭΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǇŀǊŀƳŜǘŜǊǎ 
ŀǊŜ ǊŜŎƻƳƳŜƴŘŜŘΦ 
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/ŜƴǘǳǊȅ /ƻƳƳǳƴƛǘƛŜǎ wa! tǊƻƧŜŎǘ bƻΦΥ нмDπлоотπл 
   tŀƎŜ мм  

 tŀǎǎƛǾŜ 9ŀǊǘƘ tǊŜǎǎǳǊŜ Ґ оол ǇŎŦ όŜǉǳƛǾŀƭŜƴǘ ŦƭǳƛŘ ǿŜƛƎƘǘύΦ 

²Ŝ ǊŜŎƻƳƳŜƴŘ ƴŜƎƭŜŎǘƛƴƎ ǇŀǎǎƛǾŜ ǎƻƛƭ ǊŜǎƛǎǘŀƴŎŜ ŦǊƻƳ ǘƘŜ ǳǇǇŜǊ Ŧƻƻǘ ƻŦ ǎƻƛƭ ǳƴƭŜǎǎ ǇǊƻǘŜŎǘŜŘ ōȅ ŀ 
ŎƻƴŎǊŜǘŜ ǎƭŀō ƻǊ ǇŀǾŜƳŜƴǘΦ 

 /ƻŜŦŦƛŎƛŜƴǘ ƻŦ CǊƛŎǘƛƻƴ όǎƻƛƭ ǘƻ ŦƻƻǘƛƴƎύ Ґ лΦо 

 wŜǘŀƛƴƛƴƎ ǎǘǊǳŎǘǳǊŜǎ ǎƘƻǳƭŘ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǊŜǎƛǎǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƭŀǘŜǊŀƭ ŀŎǘƛǾŜ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜǎΥ 

Surface Slope of Retained Materials 
(Horizontal:Vertical) 

Equivalent Fluid Weight 
(pcf) 

[ŜǾŜƭ оп 

рΥм ор 

пΥм ос 

оΥм оф 

нΥм пт 

¢ƘŜǎŜ ŀŎǘƛǾŜ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜǎ ŀǊŜ ƻƴƭȅ ŀǇǇƭƛŎŀōƭŜ ƛŦ ǘƘŜ ǊŜǘŀƛƴŜŘ ŜŀǊǘƘ ƛǎ ŀƭƭƻǿŜŘ ǘƻ ǎǘǊŀƛƴ ǎǳŦŦƛŎƛŜƴǘƭȅ ǘƻ 
ŀŎƘƛŜǾŜ ǘƘŜ ŀŎǘƛǾŜ ǎǘŀǘŜΦ ¢ƘŜ ǊŜǉǳƛǊŜŘ ƳƛƴƛƳǳƳ ƘƻǊƛȊƻƴǘŀƭ ǎǘǊŀƛƴ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ŀŎǘƛǾŜ ǎǘŀǘŜ ƛǎ 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ лΦллнрIΦ wŜǘŀƛƴƛƴƎ ǎǘǊǳŎǘǳǊŜǎ ǎƘƻǳƭŘ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ǊŜǎƛǎǘ ŀƴ ŀǘπǊŜǎǘ ƭŀǘŜǊŀƭ ŜŀǊǘƘ 
ǇǊŜǎǎǳǊŜ ƛŦ ǘƘƛǎ ƘƻǊƛȊƻƴǘŀƭ ǎǘǊŀƛƴ Ŏŀƴƴƻǘ ōŜ ŀŎƘƛŜǾŜŘΦ 

 !ǘπǊŜǎǘ [ŀǘŜǊŀƭ 9ŀǊǘƘ tǊŜǎǎǳǊŜ Ґ рп ǇŎŦ όŜǉǳƛǾŀƭŜƴǘ ŦƭǳƛŘ ǿŜƛƎƘǘύ 

¢ƘŜ aƻƴƻƴƻōŜπhƪŀōŜ ƳŜǘƘƻŘ ƛǎ ŎƻƳƳƻƴƭȅ ǳǘƛƭƛȊŜŘ ŦƻǊ ŘŜǘŜǊƳƛƴƛƴƎ ǎŜƛǎƳƛŎŀƭƭȅ ƛƴŘǳŎŜŘ ŀŎǘƛǾŜ ŀƴŘ ǇŀǎǎƛǾŜ 
ƭŀǘŜǊŀƭ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜǎ ŀƴŘ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƭƛƳƛǘ ŜǉǳƛƭƛōǊƛǳƳ /ƻǳƭƻƳō ǘƘŜƻǊȅ ŦƻǊ ǎǘŀǘƛŎ ǎǘǊŜǎǎ ŎƻƴŘƛǘƛƻƴǎΦ ¢Ƙƛǎ 
ƳŜǘƘƻŘ Ŝƴǘŀƛƭǎ ǘƘǊŜŜ ŦǳƴŘŀƳŜƴǘŀƭ ŀǎǎǳƳǇǘƛƻƴǎ όŜΦƎΦΣ {ŜŜŘ ŀƴŘ ²ƘƛǘƳŀƴΣ мфтлύΥ ²ŀƭƭ ƳƻǾŜƳŜƴǘ ƛǎ ǎǳŦŦƛŎƛŜƴǘ 
ǘƻ ŜƴǎǳǊŜ ŜƛǘƘŜǊ ŀŎǘƛǾŜ ƻǊ ǇŀǎǎƛǾŜ ŎƻƴŘƛǘƛƻƴǎΣ ǘƘŜ ŘǊƛǾƛƴƎ ǎƻƛƭ ǿŜŘƎŜ ƛƴŘǳŎƛƴƎ ǘƘŜ ƭŀǘŜǊŀƭ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜǎ ƛǎ 
ŦƻǊƳŜŘ ōȅ ŀ ǇƭŀƴŀǊ ŦŀƛƭǳǊŜ ǎǳǊŦŀŎŜ ǎǘŀǊǘƛƴƎ ŀǘ ǘƘŜ ƘŜŜƭ ƻŦ ǘƘŜ ǿŀƭƭ ŀƴŘ ŜȄǘŜƴŘƛƴƎ ǘƻ ǘƘŜ ŦǊŜŜ ǎǳǊŦŀŎŜ ƻŦ ǘƘŜ 
ōŀŎƪŦƛƭƭΣ ŀƴŘ ǘƘŜ ŘǊƛǾƛƴƎ ǎƻƛƭ ǿŜŘƎŜ ŀƴŘ ǘƘŜ ǊŜǘŀƛƴƛƴƎ ǎǘǊǳŎǘǳǊŜ ŀŎǘ ŀǎ ǊƛƎƛŘ ōƻŘƛŜǎΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜΣ ŜȄǇŜǊƛŜƴŎŜǎ 
ǳƴƛŦƻǊƳ ŀŎŎŜƭŜǊŀǘƛƻƴǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ōƻŘƛŜǎ ό¦Φ{Φ !ǊƳȅ /ƻǊǇǎ ƻŦ 9ƴƎƛƴŜŜǊǎΣ нллоΣ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ 
5ŜǎƛƎƴ π {ǘŀōƛƭƛǘȅ !ƴŀƭȅǎƛǎ ƻŦ /ƻƴŎǊŜǘŜ {ǘǊǳŎǘǳǊŜǎύΦ 

 {ŜƛǎƳƛŎ [ŀǘŜǊŀƭ 9ŀǊǘƘ tǊŜǎǎǳǊŜ Ґ нл ǇŎŦ όŜǉǳƛǾŀƭŜƴǘ ŦƭǳƛŘ ǿŜƛƎƘǘύΦ 

¢ƘŜ ǎŜƛǎƳƛŎ ƭŀǘŜǊŀƭ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜ ƎƛǾŜƴ ŀōƻǾŜ ƛǎ ƛƴŎǊŜŀǎƛƴƎ ǿƛǘƘ ŘŜǇǘƘΣ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘŀƴǘ ƻŦ ǘƘƛǎ ǇǊŜǎǎǳǊŜ ƛǎ ŀƴ 
ƛƴŎǊŜƳŜƴǘ ƻŦ ŦƻǊŎŜ ǿƘƛŎƘ ǎƘƻǳƭŘ ōŜ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ōŀŎƪ ƻŦ ǘƘŜ ǿŀƭƭ ŀǘ Ѻ ƻŦ ǘƘŜ ǿŀƭƭ ƘŜƛƎƘǘ ŦǊƻƳ ǘƘŜ ǿŀƭƭ ōŀǎŜΦ  
¢ƘŜ ǎŜƛǎƳƛŎ ƛƴŎǊŜƳŜƴǘ ƻŦ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜ ǎƘƻǳƭŘ ōŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ǎǘŀǘƛŎ ŀŎǘƛǾŜ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜΦ  9ǾŜƴ ŦƻǊ ǘƘŜ ŀǘπǊŜǎǘ 
όYhύ ŎƻƴŘƛǘƛƻƴΣ ǘƘŜ ǎŜƛǎƳƛŎ ƛƴŎǊŜƳŜƴǘ ƻŦ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜ ǎƘƻǳƭŘ ōŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ǎǘŀǘƛŎ ŀŎǘƛǾŜ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜΣ ƴƻǘ ǘƻ 
ǘƘŜ ŀǘπǊŜǎǘ ǎǘŀǘƛŎ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜ ό{9!h/ {ŜƛǎƳƻƭƻƎȅ /ƻƳƳƛǘǘŜŜ нлмфύΦ 

tŜǊ нлмф /./ {ŜŎǘƛƻƴ мулоΦрΦмн ŘȅƴŀƳƛŎ ǎŜƛǎƳƛŎ ƭŀǘŜǊŀƭ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜǎ ǎƘŀƭƭ ōŜ ŀǇǇƭƛŜŘ ǘƻ ŦƻǳƴŘŀǘƛƻƴ ǿŀƭƭǎ ŀƴŘ 
ǊŜǘŀƛƴƛƴƎ ǿŀƭƭǎ ǎǳǇǇƻǊǘƛƴƎ ƳƻǊŜ ǘƘŀƴ с ŦŜŜǘ ƻŦ ōŀŎƪŦƛƭƭΦ  5ȅƴŀƳƛŎ ǎŜƛǎƳƛŎ ƭŀǘŜǊŀƭ ŜŀǊǘƘ ǇǊŜǎǎǳǊŜǎ Ƴŀȅ ŀƭǎƻ ōŜ 
ŀǇǇƭƛŜŘ ǘƻ ǎƘƻǊǘŜǊ ǿŀƭƭǎ ŀǘ ǘƘŜ ŘƛǎŎǊŜǘƛƻƴ ƻŦ ǘƘŜ ǎǘǊǳŎǘǳǊŀƭ ŜƴƎƛƴŜŜǊΦ 
 

3.12 Cement Type and Corrosion Potential 

 
! ǎƻƭǳōƭŜ ǎǳƭŦŀǘŜ ǘŜǎǘ ǇŜǊŦƻǊƳŜŘ ƻƴ ŀ ǎƘŀƭƭƻǿ ǎŀƳǇƭŜ ƻŦ ǎƻƛƭ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŎƻƴŎǊŜǘŜ ŀǘ ǘƘŜ ǎǳōƧŜŎǘ ǎƛǘŜ ǿƛƭƭ ƘŀǾŜ ŀ 



 

¦ǇƭŀƴŘ тс Wǳƭȅ нмΣ нлнм 
/ŜƴǘǳǊȅ /ƻƳƳǳƴƛǘƛŜǎ wa! tǊƻƧŜŎǘ bƻΦΥ нмDπлоотπл 
   tŀƎŜ мн  

ƴŜƎƭƛƎƛōƭŜ ŜȄǇƻǎǳǊŜ ǘƻ ǿŀǘŜǊπǎƻƭǳōƭŜ ǎǳƭŦŀǘŜ ƛƴ ǘƘŜ ǎƻƛƭΦ hǳǊ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŎƻƴŎǊŜǘŜ ŜȄǇƻǎŜŘ ǘƻ ǎǳƭŦŀǘŜπ
ŎƻƴǘŀƛƴƛƴƎ ǎƻƛƭǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜΦ 
 

Recommendations for Concrete exposed to Sulfate-containing Soils 

Sulfate 
Exposure 

Water Soluble 
Sulfate (SO4) 

in Soil 
(% by Weight) 

Sulfate (SO4) 
in Water 

(ppm) 

Cement 
Type 

(ASTM C150) 

Maximum 
Water-Cement 

Ratio 
(by Weight) 

Minimum 
Compressive 

Strength 
(psi) 

bŜƎƭƛƎƛōƭŜ лΦлл π лΦмл лπмрл ππ ππ нΣрлл 

aƻŘŜǊŀǘŜ лΦмл π лΦнл мрлπмΣрлл LL лΦрл пΣллл 

{ŜǾŜǊŜ лΦнл π нΦлл мΣрллπ
млΣллл ± лΦпр пΣрлл 

±ŜǊȅ {ŜǾŜǊŜ hǾŜǊ нΦлл hǾŜǊ млΣллл ± Ǉƭǳǎ ǇƻȊȊƻƭŀƴ 
ƻǊ ǎƭŀƎ лΦпр пΣрлл 

 
¦ǎŜ ƻŦ ŀƭǘŜǊƴŀǘŜ ŎƻƳōƛƴŀǘƛƻƴǎ ƻŦ ŎŜƳŜƴǘƛǘƛƻǳǎ ƳŀǘŜǊƛŀƭǎ Ƴŀȅ ōŜ ǇŜǊƳƛǘǘŜŘ ƛŦ ǘƘŜ ŎƻƳōƛƴŀǘƛƻƴǎ ƳŜŜǘ ŘŜǎƛƎƴ 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŎƻƴǘŀƛƴŜŘ ƛƴ !ƳŜǊƛŎŀƴ /ƻƴŎǊŜǘŜ LƴǎǘƛǘǳǘŜ ƎǳƛŘŜƭƛƴŜ !/L омуπммΦ  
 
¢ƘŜ ǎƻƛƭǎ ǿŜǊŜ ŀƭǎƻ ǘŜǎǘŜŘ ŦƻǊ ǎƻƛƭ ǊŜŀŎǘƛǾƛǘȅ όǇIύ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ǊŜǎƛǎǘƛǾƛǘȅ όƻƘƳπŎƳύΦ ¢ƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ 
ǘƘŜ ƻƴπǎƛǘŜ ǎƻƛƭǎ ƘŀǾŜ ŀ ǎƻƛƭ ǊŜŀŎǘƛǾƛǘȅ ƻŦ тΦо ŀƴŘ ŀƴ ŜƭŜŎǘǊƛŎŀƭ ǊŜǎƛǎǘƛǾƛǘȅ ƻŦ мрΣллл ƻƘƳπŎƳΦ ! ƴŜǳǘǊŀƭ ƻǊ ƴƻƴπ
ŎƻǊǊƻǎƛǾŜ ǎƻƛƭ Ƙŀǎ ŀ ǊŜŀŎǘƛǾƛǘȅ ǾŀƭǳŜ ǊŀƴƎƛƴƎ ŦǊƻƳ рΦр ǘƻ уΦпΦ DŜƴŜǊŀƭƭȅΣ ǎƻƛƭǎ ǘƘŀǘ ŎƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ƳƻŘŜǊŀǘŜƭȅ 
ŎƻǊǊƻǎƛǾŜ ǘƻ ŦŜǊǊƻǳǎ ƳŜǘŀƭǎ ƘŀǾŜ ǊŜǎƛǎǘƛǾƛǘȅ ǾŀƭǳŜǎ ƻŦ ŀōƻǳǘ оΣллл ƻƘƳπŎƳ ǘƻ млΣллл ƻƘƳπŎƳΦ {ƻƛƭǎ ǿƛǘƘ ǊŜǎƛǎǘƛǾƛǘȅ 
ǾŀƭǳŜǎ ƭŜǎǎ ǘƘŀƴ оΣллл ƻƘƳπŎƳ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŎƻǊǊƻǎƛǾŜ ŀƴŘ ǎƻƛƭǎ ǿƛǘƘ ǊŜǎƛǎǘƛǾƛǘȅ ǾŀƭǳŜǎ ƭŜǎǎ ǘƘŀƴ мΣллл ƻƘƳπ
ŎƳ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŜȄǘǊŜƳŜƭȅ ŎƻǊǊƻǎƛǾŜΦ  
 
.ŀǎŜŘ ƻƴ ƻǳǊ ŀƴŀƭȅǎƛǎΣ ǳƴŘŜǊƭȅƛƴƎ ƻƴǎƛǘŜ ǎƻƛƭǎ ŀǊŜ ƴƻǘ ŎƻǊǊƻǎƛǾŜ ǘƻ ŦŜǊǊƻǳǎ ƳŜǘŀƭǎΦ tǊƻǘŜŎǘƛƻƴ ƻŦ ōǳǊƛŜŘ ǇƛǇŜǎ 
ǳǘƛƭƛȊƛƴƎ ŎƻŀǘƛƴƎǎ ƻƴ ŀƭƭ ǳƴŘŜǊƎǊƻǳƴŘ ǇƛǇŜǎΤ ŎƭŜŀƴ ōŀŎƪŦƛƭƭǎ ŀƴŘ ŀ ŎŀǘƘƻŘƛŎ ǇǊƻǘŜŎǘƛƻƴ ǎȅǎǘŜƳ Ŏŀƴ ōŜ ŜŦŦŜŎǘƛǾŜ ƛƴ 
ŎƻƴǘǊƻƭƭƛƴƎ ŎƻǊǊƻǎƛƻƴΦ ! ǉǳŀƭƛŦƛŜŘ ŎƻǊǊƻǎƛƻƴ ŜƴƎƛƴŜŜǊ Ƴŀȅ ōŜ ŎƻƴǎǳƭǘŜŘ ǘƻ ŦǳǊǘƘŜǊ ŀǎǎŜǎǎ ǘƘŜ ŎƻǊǊƻǎƛǾŜ ǇǊƻǇŜǊǘƛŜǎ 
ƻŦ ǘƘŜ ǎƻƛƭΦ 
 

3.13 Utility Trench Backfill 

 
¢ƘŜ ƻƴǎƛǘŜ Ŧƛƭƭ ǎƻƛƭǎ ǿƛƭƭ ƴƻǘ ōŜ ǎǳƛǘŀōƭŜ ŦƻǊ ǳǎŜ ŀǎ ǇƛǇŜ ōŜŘŘƛƴƎ ŦƻǊ ōǳǊƛŜŘ ǳǘƛƭƛǘƛŜǎΦ !ƭƭ ǇƛǇŜǎ ǎƘƻǳƭŘ ōŜ ōŜŘŘŜŘ ƛƴ ŀ 
ǎŀƴŘΣ ƎǊŀǾŜƭ ƻǊ ŎǊǳǎƘŜŘ ŀƎƎǊŜƎŀǘŜ ƛƳǇƻǊǘŜŘ ƳŀǘŜǊƛŀƭ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ {ǘŀƴŘŀǊŘ 
{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ tǳōƭƛŎ ²ƻǊƪǎ /ƻƴǎǘǊǳŎǘƛƻƴ όDǊŜŜƴōƻƻƪύ {ŜŎǘƛƻƴ олсπмΦнΦмΦ /ǊǳǎƘŜŘ ǊƻŎƪ ǇǊƻŘǳŎǘǎ ǘƘŀǘ Řƻ ƴƻǘ 
Ŏƻƴǘŀƛƴ ŀǇǇǊŜŎƛŀōƭŜ ŦƛƴŜǎ ǎƘƻǳƭŘ ƴƻǘ ōŜ ǳǘƛƭƛȊŜŘ ŀǎ ǇƛǇŜ ōŜŘŘƛƴƎ ŀƴŘκƻǊ ōŀŎƪŦƛƭƭΦ .ŜŘŘƛƴƎ ƳŀǘŜǊƛŀƭǎ ǎƘƻǳƭŘ ōŜ 
ŘŜƴǎƛŦƛŜŘ ǘƻ ŀǘ ƭŜŀǎǘ фл҈ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴ ό!{¢a 5мрртύΦ ¢ƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ǎƘƻǳƭŘ ǊŜǾƛŜǿ ŀƴŘ 
ŀǇǇǊƻǾŜ ƻŦ ǇǊƻǇƻǎŜŘ ōŜŘŘƛƴƎ ƳŀǘŜǊƛŀƭǎ ǇǊƛƻǊ ǘƻ ǳǎŜΦ 
 
¢ƘŜ ƻƴπǎƛǘŜ ǎƻƛƭǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǎǳƛǘŀōƭŜ ŀǎ ǘǊŜƴŎƘ ōŀŎƪŦƛƭƭ ǇǊƻǾƛŘŜŘ ǘƘŜȅ ŀǊŜ ǎŎǊŜŜƴŜŘ ƻŦ ƻǊƎŀƴƛŎ ƳŀǘǘŜǊΣ 
ōƻǳƭŘŜǊǎ ŀƴŘ ŎƻōōƭŜǎ ƻǾŜǊ с ƛƴŎƘŜǎ ƛƴ ŘƛŀƳŜǘŜǊΦ ¢ǊŜƴŎƘ ōŀŎƪŦƛƭƭ ǎƘƻǳƭŘ ōŜ ŘŜƴǎƛŦƛŜŘ ǘƻ ŀǘ ƭŜŀǎǘ фл҈ ǊŜƭŀǘƛǾŜ 
ŎƻƳǇŀŎǘƛƻƴ ό!{¢a 5мрртύΦ hƴπǎƛǘŜ ƎǊŀƴǳƭŀǊ ǎƻƛƭǎ ǿƛǘƘ ŀ ǎŀƴŘ ŜǉǳƛǾŀƭŜƴǘ ǾŀƭǳŜ ƻŦ мр ƻǊ ƎǊŜŀǘŜǊ Ƴŀȅ ōŜ ǿŀǘŜǊ 
ŘŜƴǎƛŦƛŜŘ ƛƴƛǘƛŀƭƭȅ ǇŜǊ DǊŜŜƴōƻƻƪ {ǇŜŎƛŦƛŎŀǘƛƻƴǎΦ {ǳǇǇƭŜƳŜƴǘŀƭ ƳŜŎƘŀƴƛŎŀƭ ŎƻƳǇŀŎǘƛƻƴ ƳŜǘƘƻŘǎ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ 
ǘƻ ŀǘǘŀƛƴ ǘƘŜ ǊŜǉǳƛǊŜŘ фл҈ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴΦ 
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!ƭƭ ǳǘƛƭƛǘȅ ǘǊŜƴŎƘ ōŀŎƪŦƛƭƭ ǿƛǘƘƛƴ ǎǘǊŜŜǘ ǊƛƎƘǘ ƻŦ ǿŀȅΣ ǳǘƛƭƛǘȅ ŜŀǎŜƳŜƴǘǎΣ ǳƴŘŜǊ ƻǊ ŀŘƧŀŎŜƴǘ ǘƻ ǎƛŘŜǿŀƭƪǎΣ ŘǊƛǾŜǿŀȅǎΣ 
ƻǊ ōǳƛƭŘƛƴƎ ǇŀŘǎ ǎƘƻǳƭŘ ōŜ ƻōǎŜǊǾŜŘ ŀƴŘ ǘŜǎǘŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ǘƻ ǾŜǊƛŦȅ ǇǊƻǇŜǊ ŎƻƳǇŀŎǘƛƻƴΦ 
¢ǊŜƴŎƘŜǎ ŜȄŎŀǾŀǘŜŘ ŀŘƧŀŎŜƴǘ ǘƻ ŦƻǳƴŘŀǘƛƻƴǎ ǎƘƻǳƭŘ ƴƻǘ ŜȄǘŜƴŘ ǿƛǘƘƛƴ ǘƘŜ ŦƻƻǘƛƴƎ ƛƴŦƭǳŜƴŎŜ ȊƻƴŜ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ 
ŀǊŜŀ ǿƛǘƘƛƴ ŀ ƭƛƴŜ ǇǊƻƧŜŎǘŜŘ ŀǘ ŀ мΥм ŘǊŀǿƴ ŦǊƻƳ ǘƘŜ ōƻǘǘƻƳ ŜŘƎŜ ƻŦ ǘƘŜ ŦƻƻǘƛƴƎΦ ¢ǊŜƴŎƘŜǎ ŎǊƻǎǎƛƴƎ ǇŜǊǇŜƴŘƛŎǳƭŀǊ 
ǘƻ ŦƻǳƴŘŀǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ŜȄŎŀǾŀǘŜŘ ŀƴŘ ōŀŎƪŦƛƭƭŜŘ ǇǊƛƻǊ ǘƻ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴǎΦ ¢ƘŜ ŜȄŎŀǾŀǘƛƻƴǎ 
ǎƘƻǳƭŘ ōŜ ōŀŎƪŦƛƭƭŜŘ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŜƴƎƛƴŜŜǊ ŀƴŘ ǘŜǎǘŜŘ ǘƻ ǾŜǊƛŦȅ ŀŘŜǉǳŀǘŜ ŎƻƳǇŀŎǘƛƻƴ 
ōŜƴŜŀǘƘ ǘƘŜ ǇǊƻǇƻǎŜŘ ŦƻƻǘƛƴƎΦ 
 
/ŀƭκh{I! ŎƻƴǎǘǊǳŎǘƛƻƴ ǎŀŦŜǘȅ ƻǊŘŜǊǎ ǎƘƻǳƭŘ ōŜ ƻōǎŜǊǾŜŘ ŘǳǊƛƴƎ ŀƭƭ ǳƴŘŜǊƎǊƻǳƴŘ ǿƻǊƪΦ 
 

3.14 Temporary Excavations 

 
.ŀǎŜŘ ƻƴ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ǊŜƳƻǾŀƭ ŘŜǇǘƘǎ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ {ŜŎǘƛƻƴ оΦлпΣ ǘŜƳǇƻǊŀǊȅ ŜȄŎŀǾŀǘƛƻƴǎ ǿƛǘƘƛƴ ǘƘŜ 
ƭƛƳƛǘǎ ƻŦ ƎǊŀŘƛƴƎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ п ŦŜŜǘΦ  9ȄŎŀǾŀǘƛƻƴǎ Ƴŀȅ ōŜ Ŏǳǘ ǾŜǊǘƛŎŀƭƭȅ ǘƻ ŀ ƳŀȄƛƳǳƳ ƘŜƛƎƘǘ ƻŦ п ŦŜŜǘΦ  /ǳǘǎ 
ŀōƻǾŜ р ŦŜŜǘ Ƴŀȅ ōŜ ƭŀƛŘ ōŀŎƪ ŀǘ ŀ ƎǊŀŘƛŜƴǘ ƻŦ мΥмΦ 
 

3.15 Drainage 

 
{ǳǊŦŀŎŜ ŘǊŀƛƴŀƎŜ ǎƘƻǳƭŘ ōŜ ŘƛǊŜŎǘŜŘ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ǇǊƻǇƻǎŜŘ ǎǘǊǳŎǘǳǊŜǎ ƛƴǘƻ ǎǳƛǘŀōƭŜ ŘǊŀƛƴŀƎŜ ŘŜǾƛŎŜǎΦ bŜƛǘƘŜǊ 
ŜȄŎŜǎǎ ƛǊǊƛƎŀǘƛƻƴ ƴƻǊ ǊŀƛƴǿŀǘŜǊ ǎƘƻǳƭŘ ōŜ ŀƭƭƻǿŜŘ ǘƻ ŎƻƭƭŜŎǘ ƻǊ ǇƻƴŘ ŀƎŀƛƴǎǘ ōǳƛƭŘƛƴƎ ŦƻǳƴŘŀǘƛƻƴǎ ƻǊ ǿƛǘƘƛƴ ƭƻǿπ
ƭȅƛƴƎ ƻǊ ƭŜǾŜƭ ŀǊŜŀǎ ƻŦ ǘƘŜ ƭƻǘΦ {ǳǊŦŀŎŜ ǿŀǘŜǊǎ ǎƘƻǳƭŘ ōŜ ŘƛǾŜǊǘŜŘ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ǘƻǇǎ ƻŦ ǎƭƻǇŜǎ ŀƴŘ ǇǊŜǾŜƴǘŜŘ 
ŦǊƻƳ ŘǊŀƛƴƛƴƎ ƻǾŜǊ ǘƘŜ ǘƻǇ ƻŦ ǎƭƻǇŜǎ ŀƴŘ Řƻǿƴ ǘƘŜ ǎƭƻǇŜ ŦŀŎŜΦ 
 

3.16 Plan Review 

 
hƴŎŜ ŦƻǊƳŀƭ Ǉƭŀƴǎ ŀǊŜ ǇǊŜǇŀǊŜŘ ŦƻǊ ǘƘŜ ǎǳōƧŜŎǘ ǇǊƻǇŜǊǘȅΣ ǘƘƛǎ ƻŦŦƛŎŜ ǎƘƻǳƭŘ ǊŜǾƛŜǿ ǘƘŜ Ǉƭŀƴǎ ŦǊƻƳ ŀ ƎŜƻǘŜŎƘƴƛŎŀƭ 
ǾƛŜǿǇƻƛƴǘΣ ŎƻƳƳŜƴǘ ƻƴ ŎƘŀƴƎŜǎ ŦǊƻƳ ǘƘŜ Ǉƭŀƴ ǳǎŜŘ ŘǳǊƛƴƎ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ŀƴŘ ǊŜǾƛǎŜ ǘƘŜ 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅΦ 
 

3.17 Geotechnical Observation and Testing 

 
¢ƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŜƴƎƛƴŜŜǊ ǎƘƻǳƭŘ ōŜ ŎƻƴǘŀŎǘŜŘ ǘƻ ǇǊƻǾƛŘŜ ƻōǎŜǊǾŀǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎ ŘǳǊƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŀƎŜǎ ƻŦ 
ƎǊŀŘƛƴƎΥ 
 

 5ǳǊƛƴƎ ǘƘŜ ŎƭŜŀǊƛƴƎ ŀƴŘ ƎǊǳōōƛƴƎ ƻŦ ǘƘŜ ǎƛǘŜΦ 

 5ǳǊƛƴƎ ǘƘŜ ŘŜƳƻƭƛǘƛƻƴ ƻŦ ŀƴȅ ŜȄƛǎǘƛƴƎ ǎǘǊǳŎǘǳǊŜǎΣ ōǳǊƛŜŘ ǳǘƛƭƛǘƛŜǎ ƻǊ ƻǘƘŜǊ ŜȄƛǎǘƛƴƎ ƛƳǇǊƻǾŜƳŜƴǘǎΦ 

 5ǳǊƛƴƎ ŜȄŎŀǾŀǘƛƻƴ ŀƴŘ ƻǾŜǊŜȄŎŀǾŀǘƛƻƴ ƻŦ ŎƻƳǇǊŜǎǎƛōƭŜ ǎƻƛƭǎΦ 

 5ǳǊƛƴƎ ŀƭƭ ǇƘŀǎŜǎ ƻŦ ƎǊŀŘƛƴƎ ƛƴŎƭǳŘƛƴƎ ƎǊƻǳƴŘ ǇǊŜǇŀǊŀǘƛƻƴ ŀƴŘ ŦƛƭƭƛƴƎ ƻǇŜǊŀǘƛƻƴǎΦ 

 ²ƘŜƴ ŀƴȅ ǳƴǳǎǳŀƭ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ƎǊŀŘƛƴƎΦ 
 
! Ŧƛƴŀƭ ƎŜƻǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘ ǎǳƳƳŀǊƛȊƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ƎǊŀŘƛƴƎ ǎƘƻǳƭŘ ōŜ ǎǳōƳƛǘǘŜŘ ǳǇƻƴ 
ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ǊƻǳƎƘ ƎǊŀŘƛƴƎ ƻǇŜǊŀǘƛƻƴǎΦ 
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3.18 Post-Grading Geotechnical Observation and Testing  

!ŦǘŜǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ƎǊŀŘƛƴƎ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŜƴƎƛƴŜŜǊ ǎƘƻǳƭŘ ōŜ ŎƻƴǘŀŎǘŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ƻōǎŜǊǾŀǘƛƻƴ 
ŀƴŘ ǘŜǎǘƛƴƎ ŘǳǊƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΥ 
 

 5ǳǊƛƴƎ ǘǊŜƴŎƘƛƴƎ ŀƴŘ ōŀŎƪŦƛƭƭƛƴƎ ƻǇŜǊŀǘƛƻƴǎ ƻŦ ōǳǊƛŜŘ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀƴŘ ǳǘƛƭƛǘƛŜǎ ǘƻ ǾŜǊƛŦȅ ǇǊƻǇŜǊ ōŀŎƪŦƛƭƭ 
ŀƴŘ ŎƻƳǇŀŎǘƛƻƴ ƻŦ ǘƘŜ ǳǘƛƭƛǘȅ ǘǊŜƴŎƘŜǎΦ 

 !ŦǘŜǊ ŜȄŎŀǾŀǘƛƻƴ ŀƴŘ ǇǊƛƻǊ ǘƻ ǇƭŀŎŜƳŜƴǘ ƻŦ ǊŜƛƴŦƻǊŎƛƴƎ ǎǘŜŜƭ ƻǊ ŎƻƴŎǊŜǘŜ ǿƛǘƘƛƴ ŦƻƻǘƛƴƎ ǘǊŜƴŎƘŜǎ ǘƻ ǾŜǊƛŦȅ 
ǘƘŀǘ ŦƻƻǘƛƴƎǎ ŀǊŜ ǇǊƻǇŜǊƭȅ ŦƻǳƴŘŜŘ ƛƴ ŎƻƳǇŜǘŜƴǘ ƳŀǘŜǊƛŀƭǎΦ 

 ¢ƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ŀƴȅ Ŧƛƭƭǎ ǳƴŘŜǊƭȅƛƴƎ ŘǊƛǾŜǿŀȅǎΣ ǎƛŘŜǿŀƭƪǎΣ ǿŀƭƪǿŀȅǎΣ ƻǊ ƻǘƘŜǊ ƳƛǎŎŜƭƭŀƴŜƻǳǎ ŎƻƴŎǊŜǘŜ 
ŦƭŀǘǿƻǊƪ ǘƻ ǾŜǊƛŦȅ ǇǊƻǇŜǊ ǇƭŀŎŜƳŜƴǘΣ ƳƛȄƛƴƎ ŀƴŘ ŎƻƳǇŀŎǘƛƻƴ ƻŦ ŦƛƭƭǎΦ 

 ²ƘŜƴ ŀƴȅ ǳƴǳǎǳŀƭ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴΦ 
 
 

4.00 CLOSURE 
 
¢Ƙƛǎ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ƎŜƴŜǊŀƭƭȅ ŀŎŎŜǇǘŜŘ ƛƴŘǳǎǘǊȅ ǇǊŀŎǘƛŎŜ ǘƻ ǇǊƻǾƛŘŜ 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ǘƘŜ ǇǊƻǇŜǊǘȅ ŦǊƻƳ ŀ ƎŜƻǘŜŎƘƴƛŎŀƭ ǇŜǊǎǇŜŎǘƛǾŜΦ LƴŦƻǊƳŀǘƛƻƴ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ 
ǊŜǇƻǊǘ ƛǎ ōŀǎŜŘ ƻƴ ǊŜǎŜŀǊŎƘΣ ŦƛŜƭŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴΣ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘƛƴƎΣ ŀƴŘ ŜƴƎƛƴŜŜǊ ƧǳŘƎƳŜƴǘ ƻōǘŀƛƴŜŘ ŦǊƻƳ 
ǎƛƳƛƭŀǊ ǇǊƻƧŜŎǘǎ ŎƻƳǇƭŜǘŜŘ ƻƴ ƴŜŀǊōȅ ǇǊƻǇŜǊǘƛŜǎΦ ¢Ƙƛǎ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ƴƻǘΣ ŀƴŘ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŎƻƴǎǘǊǳŜŘ ŀǎΣ ŀ 
ǿŀǊǊŀƴǘȅ ƻǊ ƎǳŀǊŀƴǘŜŜ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎ ǿƘƛŎƘ Ƴŀȅ ŀŦŦŜŎǘ ǘƘŜ ŦǳǘǳǊŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 
ǘƘŜ ǇǊƻǇŜǊǘȅΦ !ƭƭ ŘƛǎŎƻǾŜǊŜŘ ƛƴŦƻǊƳŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ŘƛǎŎƭƻǎŜŘ ŀƴŘ ŀ ƎƻƻŘ ŦŀƛǘƘ ŜŦŦƻǊǘ Ƙŀǎ ōŜŜƴ ƳŀŘŜ ǘƻ Ŏƻƴǎǳƭǘ 
ǇŜǊǘƛƴŜƴǘ ǎƻǳǊŎŜǎΦ 
 
¢Ƙƛǎ ǎǘǳŘȅ ŀƴŘ ǊŜǇƻǊǘ ƘŀǾŜ ōŜŜƴ ǇǊŜǇŀǊŜŘ ƻƴ ōŜƘŀƭŦ ŀƴŘ ŦƻǊ ǘƘŜ ŜȄŎƭǳǎƛǾŜ ǳǎŜ ƻŦ IƛƭƭŎǊŜǎǘ ŀƴŘ ǎƻƭŜƭȅ ŦƻǊ ǳǎŜ ŀǎ 
ŀ ǇǊŜƭƛƳƛƴŀǊȅ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ǎǳōƧŜŎǘ ǎƛǘŜΦ ¢Ƙƛǎ ǊŜǇƻǊǘ ŀƴŘ ƛǘǎ ŦƛƴŘƛƴƎǎ ǎƘŀƭƭ ƴƻǘΣ ƛƴ ǿƘƻƭŜ ƻǊ ƛƴ ǇŀǊǘΣ ōŜ 
ŘƛǎǎŜƳƛƴŀǘŜŘ ƻǊ ŎƻƴǾŜȅŜŘ ǘƻ ŀƴȅ ƻǘƘŜǊ ǇŀǊǘȅΣ ƴƻǊ ǳǎŜŘ ōȅ ŀƴȅ ƻǘƘŜǊ ǇŀǊǘȅ ƛƴ ǿƘƻƭŜ ƻǊ ƛƴ ǇŀǊǘΣ ǿƛǘƘƻǳǘ ǇǊƛƻǊ 
ǿǊƛǘǘŜƴ ŎƻƴǎŜƴǘ ƻŦ wa! DŜƻǎŎƛŜƴŎŜΣ LƴŎΦ ŀƴŘ /ŜƴǘǳǊȅ /ƻƳƳǳƴƛǘƛŜǎΦ IƻǿŜǾŜǊΣ wa! DŜƻǎŎƛŜƴŎŜΣ LƴŎΦ 
ŀŎƪƴƻǿƭŜŘƎŜǎ ŀƴŘ ŀƎǊŜŜǎ ǘƘŀǘ ǘƘŜ ǊŜǇƻǊǘ Ƴŀȅ ōŜ ŎƻƴǾŜȅŜŘ ǘƻ ǘƘŜ ŘŜǎƛƎƴ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ŦƻǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛƴ 
ŘŜǾŜƭƻǇƛƴƎ ǘƘŜ ǇǊƻǇŜǊǘȅΦ 
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 APPENDIX A 
 
 FIELD INVESTIGATION 
 
 A-1.00 FIELD EXPLORATION 
 
A-1.01 Number of Borings 
 
hǳǊ ǎǳōǎǳǊŦŀŎŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ŎƻƴǎƛǎǘŜŘ ƻŦ ŦƻǳǊ όпύ Ƙƻƭƭƻǿ ǎǘŜƳ ōƻǊƛƴƎ ŀǳƎŜǊ ǘƻ ŘŜǇǘƘǎ ƻŦ ǳǇ ǘƻ омΦр ŦŜŜǘΦ  
 
A-1.02 Location of Boring 
 
! {ƛǘŜ tƭŀƴ ŀƴŘ DŜƻƭƻƎƛŎ aŀǇ ǎƘƻǿƛƴƎ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ƭƻŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ōƻǊƛƴƎǎ ƛǎ ǇǊŜǎŜƴǘŜŘ ŀǎ CƛƎǳǊŜ нΦ 
 
A-1.03 Boring Logging 
 
[ƻƎǎ ƻŦ ǘƘŜ ōƻǊƛƴƎ ǿŜǊŜ ǇǊŜǇŀǊŜŘ ōȅ ƻƴŜ ƻŦ ƻǳǊ ǎǘŀŦŦ ŀƴŘ ŀǊŜ ŀǘǘŀŎƘŜŘ ƛƴ ǘƘƛǎ ŀǇǇŜƴŘƛȄΦ ¢ƘŜ ƭƻƎǎ Ŏƻƴǘŀƛƴ ŦŀŎǘǳŀƭ 
ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǎǳōǎǳǊŦŀŎŜ ŎƻƴŘƛǘƛƻƴǎ ōŜǘǿŜŜƴ ǎŀƳǇƭŜǎΦ ¢ƘŜ ǎǘǊŀǘŀ ƛƴŘƛŎŀǘŜŘ ƻƴ ǘƘŜǎŜ ƭƻƎǎ 
ǊŜǇǊŜǎŜƴǘ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ōƻǳƴŘŀǊȅ ōŜǘǿŜŜƴ ŜŀǊǘƘ ǳƴƛǘǎ ŀƴŘ ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ Ƴŀȅ ōŜ ƎǊŀŘǳŀƭΦ ¢ƘŜ ƭƻƎǎ ǎƘƻǿ 
ǎǳōǎǳǊŦŀŎŜ ŎƻƴŘƛǘƛƻƴǎ ŀǘ ǘƘŜ ŘŀǘŜǎ ŀƴŘ ƭƻŎŀǘƛƻƴǎ ƛƴŘƛŎŀǘŜŘΣ ŀƴŘ Ƴŀȅ ƴƻǘ ōŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǎǳōǎǳǊŦŀŎŜ ŎƻƴŘƛǘƛƻƴǎ 
ŀǘ ƻǘƘŜǊ ƭƻŎŀǘƛƻƴǎ ŀƴŘ ǘƛƳŜǎΦ 
 
LŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǎƻƛƭǎ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ŜȄǇƭƻǊŀǘƛƻƴ ǿŀǎ ƳŀŘŜ ǳǎƛƴƎ ǘƘŜ ŦƛŜƭŘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ 
ǇǊƻŎŜŘǳǊŜ ƻŦ ǘƘŜ ¦ƴƛŦƛŜŘ {ƻƛƭǎ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ {ȅǎǘŜƳ ό!{¢a 5нпууύΦ ! ƭŜƎŜƴŘ ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ǎȅƳōƻƭǎ ŀƴŘ ŘŜŦƛƴƛǘƛƻƴǎ 
ǳǎŜŘ ƛƴ ǘƘƛǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ŀƴŘ ŀ ƭŜƎŜƴŘ ŘŜŦƛƴƛƴƎ ǘƘŜ ǘŜǊƳǎ ǳǎŜŘ ƛƴ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴΣ 
ŎƻƴǎƛǎǘŜƴŎȅ ƻǊ ŦƛǊƳƴŜǎǎ ƻŦ ǘƘŜ ǎƻƛƭ ŀǊŜ ŀǘǘŀŎƘŜŘ ƛƴ ǘƘƛǎ ŀǇǇŜƴŘƛȄΦ .ŀƎ ǎŀƳǇƭŜǎ ƻŦ ǘƘŜ ƳŀƧƻǊ ŜŀǊǘƘ ǳƴƛǘǎ ǿŜǊŜ ƻōǘŀƛƴŜŘ 
ŦƻǊ ƭŀōƻǊŀǘƻǊȅ ƛƴǎǇŜŎǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎΦ  
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Well graded gravel, gravel-sand mixtures.

Poorly graded gravel or gravel-sand mixtures,

Silty gravels, gravel-sand-silt mixtures.

Clayey gravels, gravel-sand-clay mixtures.

Well graded sands, gravelly sands, little or

Poorly graded sands or gravelly sands, little

Inorganic silts and very fine sands, rock flour
silty or clayey fine sands or clayey silts

Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean

Organic silts and organic silty clays of low

Inorganic silts, micaceous or diatamaceous
fine sandy or silty soils, elastic silts.

Inorganic clays of high plasticity, fat clays.

Organic clays of medium to high plasticity,

BOUNDARY CLASSIFICATIONS:  Soils possessing characteristics of two groups are designated by combinations of group symbols.

Pt

OH

CH

MH

OL

CL

ML

SC

SM

SP

SW

GC

GM

GP

GW

MAJOR DIVISIONS
GROUP
SYMBOLS TYPICAL NAMES

CLEAN
GRAVELS

GRAVELS
WITH FINES

GRAVELS

COARSE
GRAINED
SOILS

SANDS

CLEAN
SANDS

SANDS
WITH FINES

SILTS AND CLAYS

SILTS AND CLAYS

FINE
GRAINED
SOILS

HIGHLY ORGANIC SOILS

(More than 50% of
material is LARGER
than No. 200 sieve
size)

(More than 50% of
coarse fraction is
LARGER than the
No. 4 sieve size.

(More than 50% of
coarse fraction is
SMALLER than the
No. 4 sieve size)

(Appreciable
amount of fines)

(Little or no fines)

(Appreciable amt.
of fines)

(Little or no fines)

(More than 50% of
material is SMALLER
than No. 200 sieve
size)

(Liquid limit LESS than 50)

(Liquid limit GREATER than 50)

little or no fines.

little or no fines.

no fines.

or no fines.

Silty sands, sand-silt mixtures.

Clayey sands, sand-clay mixtures.

with slight plasticity

clays.

plasticity.

organic silts.

Peat and other highly organic soils.
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UNIFIED SOIL CLASSIFICATION SYSTEM 
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I. SOIL STRENGTH/DENSITY

BASED ON STANDARD PENETRATION TESTS

/ƻƳǇŀŎǘƴŜǎǎ ƻŦ ǎŀƴŘ /ƻƴǎƛǎǘŜƴŎȅ ƻŦ Ŏƭŀȅ 

tŜƴŜǘǊŀǘƛƻƴ wŜǎƛǎǘŀƴŎŜ b 
 όōƭƻǿǎκCǘύ 

/ƻƳǇŀŎǘƴŜǎǎ tŜƴŜǘǊŀǘƛƻƴ wŜǎƛǎǘŀƴŎŜ b 
      όōƭƻǿǎκŦǘύ 

/ƻƴǎƛǎǘŜƴŎȅ 

лπп 
 пπмл 
млπол 
олπрл 
Ҕрл

±ŜǊȅ [ƻƻǎŜ 
[ƻƻǎŜ 
aŜŘƛǳƳ 5ŜƴǎŜ 
5ŜƴǎŜ 
±ŜǊȅ 5ŜƴǎŜ 

ғн 
нπп 
пπу 
 уπмр 
мрπол 
Ҕол

±ŜǊȅ {ƻŦǘ 
{ƻŦǘ 
aŜŘƛǳƳ {ǘƛŦŦ 
{ǘƛŦŦ 
±ŜǊȅ {ǘƛŦŦ 
IŀǊŘ 

b Ґ bǳƳōŜǊ ƻŦ ōƭƻǿǎ ƻŦ мпл ƭōΦ ǿŜƛƎƘǘ ŦŀƭƭƛƴƎ ол ƛƴΦ ǘƻ ŘǊƛǾŜ нπƛƴ h5 ǎŀƳǇƭŜǊ м ŦǘΦ 

      BASED ON RELATIVE COMPACTION 

/ƻƳǇŀŎǘƴŜǎǎ ƻŦ ǎŀƴŘ /ƻƴǎƛǎǘŜƴŎȅ ƻŦ Ŏƭŀȅ 

҈ /ƻƳǇŀŎǘƛƻƴ /ƻƳǇŀŎǘƴŜǎǎ ҈ /ƻƳǇŀŎǘƛƻƴ /ƻƴǎƛǎǘŜƴŎȅ 

ғтр 
трπуо 
уоπфл 
Ҕфл

[ƻƻǎŜ 
aŜŘƛǳƳ 5ŜƴǎŜ 
5ŜƴǎŜ 
±ŜǊȅ 5ŜƴǎŜ 

ғул 
улπур 
урπфл 
Ҕфл

{ƻŦǘ 
aŜŘƛǳƳ {ǘƛŦŦ 
{ǘƛŦŦ 
±ŜǊȅ {ǘƛŦŦ 

II. SOIL MOISTURE

aƻƛǎǘǳǊŜ ƻŦ ǎŀƴŘǎ aƻƛǎǘǳǊŜ ƻŦ Ŏƭŀȅǎ 

҈ aƻƛǎǘǳǊŜ 5ŜǎŎǊƛǇǘƛƻƴ ҈ aƻƛǎǘǳǊŜ 5ŜǎŎǊƛǇǘƛƻƴ 

ғр҈ 
рπмн҈ 
Ҕмн҈

5Ǌȅ 
aƻƛǎǘ 
±ŜǊȅ aƻƛǎǘ 

ғмн҈ 
мнπнл҈ 
Ҕнл҈

5Ǌȅ 
aƻƛǎǘ 
±ŜǊȅ aƻƛǎǘΣ ǿŜǘ 
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Caved When Auger Pulled
Backfilled With Cuttings And Asphalt Patched 6/19/21

moist dense
26,30,50/6" Total Depth Drilled 31.5'

No Groundwater Encountered

@ 30' Orange gray fine to medium Silty SAND with minor Gravel, slighlty 

50/6" @ 25' Same as above, sample disturbed, slighlty moist, dense

@ 20' No sample returned
@ 20.5' Same as above, sample disturbed, slightly moist, dense

50/5" @ 15' Light gray brown Silty Sandy GRAVEL, slightly moist, dense, sample
disturbed, rock in tip

moist, dense

50,50/6" @7.5' Same as above, Cobble in sample tip, sample disturbed, moist,
dense

38,42,50/5" @ 10' Light yellow gray brown fine to coarse Gravelly Silty SAND, slightly

11,12,15 @ 3' Same as above, moist, medium dense
@ 5' Medium yellow brown gray fine Silty Sand GRAVEL, moist, medium
dense

@ 0.5' cobble 9"x8"x6" and brick paver

6,7,8 Young Alluvial Fan Deposits (Qyf5):  Medium yellow brown fine Silty
SAND with fine Gravel, slightly micaceous, moist, medium dense

* Google Earth
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Asphalt:  1.5-2" thick Artificial Fill (af):  Medium yellow brown fine Silty 
SAND with trace Clay, slightly micaceous, slightly moist, medium dense

Drilling Contractor: Choice Drilling: Sam and Bradley Notes: Lattitude/Longitude:34.0988509/-117.6308970*

Logged By: mbk Checked By: hl 140 lbs Auto Hammer with 30" Drop

Excavation Method: Hollowstem Auger Ground Water Levels: 

Date Started: 6/19/2021 Completed: 6/19/2021 Ground Elevation (ft): 1227*

Client: Century Communities Project Name: Upland 76

Project Number: 21G-0337-0 Project Location: 1400 E. Arrow Hwy, Upland, CA

Boring Diameter: 8"

BORING NUMBER   1  
Page   1    of    1  

Material Description 
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Client: Century Communities Project Name: Upland 76

Project Number: 21G-0337-0 Project Location: 1400 E. Arrow Hwy, Upland, CA

Boring Diameter: 8"

Excavation Method: Hollowstem Auger Ground Water Levels: 

Date Started: 6/19/2021 Completed: 6/19/2021 Ground Elevation (ft): 1222*

Drilling Contractor: Choice Drilling: Sam and Bradley Notes: Lattitude/Longitude:34.0984076/-117.6316100*

Logged By: mbk Checked By: hl 140 lbs Auto Hammer with 30" Drop

Young Alluvial Fan Deposits (Qyf5):  Medium yellow brown fine 
50/6" Gravelly Silty SAND, subrounded clasts, moist, medium dense

@ 3' Same as above, moist, medium dense

* Google Earth
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Asphalt:  2" thick Artificial Fill (af):  Medium yellow brown fine Silty 
SAND with minor Gravel, slightly micaceous, slightly moist, medium dense

60/6" @7.5' Same as above, sample disturbed, slightly moist, dense

25,27,26 @ 10' Light brown gray Gravelly fine to medium SAND with Silt, slightly

13,15,25 @ 5' Light yellow gray fine to medium SAND with Silt, slightly moist,
medium dense

100/6" @ 15' Light brown gray Gravelly fine to medium SAND, slightly moist, 
dense

moist, dense

Caved When Auger Pulled
Backfilled With Cuttings And Asphalt Patched 6/19/21

Total Depth Drilled 15.5'
No Groundwater Encountered

BORING NUMBER   2  
Page   1    of    1  

Material Description 
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9854 Glenoaks Blvd., Sun Valley, CA 91352
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Client: Century Communities Project Name: Upland 76

Project Number: 21G-0337-0 Project Location: 1400 E. Arrow Hwy, Upland, CA

Boring Diameter: 8"

Excavation Method: Hollowstem Auger Ground Water Levels: 

Date Started: 6/19/2021 Completed: 6/19/2021 Ground Elevation (ft): 1227*

Drilling Contractor: Choice Drilling: Sam and Bradley Notes: Lattitude/Longitude:34.0988509/-117.6308970*

Logged By: mbk Checked By: hl 140 lbs Auto Hammer with 30" Drop

medium dense

20,22,35 Young Alluvial Fan Deposits (Qyf5):  Medium yellow brown fine Silty
SAND with fine Gravel, slightly micaceous, moist, medium dense

* Google Maps
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Asphalt:  3.5" thick Artificial Fill (af):  Medium yellow brown fine Silty 
SAND with minor Gravel and trace Clay, slightly micaceous, slightly moist, 

50/50/4" @7.5' Same as above, Cobble in sample tip, sample disturbed, moist,

dense
@ 10' Light yellow gray brown fine to coarse Gravelly Silty SAND, slightly

48/30,27 @ 3' Same as above, moist, medium dense
@ 5' Medium yellow brown gray fine Silty Sand GRAVEL, moist, medium
dense

40,50/3" @ 15' Light gray brown Silty Sandy GRAVEL, slightly moist, dense, sample
disturbed, rock in tip

31/50/3" moist, dense

35,25,27 @ 20' No sample returned

@ 30' Orange gray fine to medium Silty SAND with minor Gravel, slighlty 

70/6" @ 25' Same as above, sample disturbed, slighlty moist, dense

Caved When Auger Pulled
Backfilled With Cuttings And Asphalt Patched 6/19/21

50,50/2" moist dense

Total Depth Drilled 30'
No Groundwater Encountered

BORING NUMBER   3 
Page   1    of    1 

Material Description 
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Client: Century Communities Project Name: Upland 76

Project Number: 21G-0337-0 Project Location: 1400 E. Arrow Hwy, Upland, CA

Boring Diameter: 8"

Excavation Method: Hollowstem Auger Ground Water Levels: 

Date Started: 6/19/2021 Completed: 6/19/2021 Ground Elevation (ft): 1218*

Drilling Contractor: Choice Drilling: Sam and Bradley Notes: Lattitude/Longitude:34.0992679/-117.6315517*

Logged By: mbk Checked By: hl 140 lbs Auto Hammer with 30" Drop

7,10,14 Young Alluvial Fan Deposits (Qyf5):  Medium gray brown fine Silty
SAND with minor fine Gravel, moist, medium dense

* Google Maps
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Asphalt:  1.5" thick Artificial Fill (af):  Medium gray brown fine Silty 
SAND with minor Gravel and trace Clay, slightly moist, medium dense

Total Depth Drilled 6.5'
No Groundwater Encountered
Caved When Auger Pulled

25,50/5" @ 5' Medium gray brown fine Silty Sand GRAVEL, slighlty moist, dense

Backfilled With Cuttings And Asphalt Patched 6/19/21

BORING NUMBER   4 
Page   1    of    1 

Material Description 
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APPENDIX B 
 

B-1.00 LABORATORY TESTS 
 
B-1.01 Maximum Density 

aŀȄƛƳǳƳ ŘŜƴǎƛǘȅ π ƻǇǘƛƳǳƳ ƳƻƛǎǘǳǊŜ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ŦƻǊ ǘƘŜ ƳŀƧƻǊ ǎƻƛƭ ǘȅǇŜ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ŦƛŜƭŘ ŜȄǇƭƻǊŀǘƛƻƴ 
ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ƛƴ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ ǳǎƛƴƎ ǘƘŜ ǎǘŀƴŘŀǊŘ ǇǊƻŎŜŘǳǊŜǎ ƻŦ !{¢a 5мрртΦ  

B-1.02 Expansion Tests 

9ȄǇŀƴǎƛƻƴ ƛƴŘŜȄ ǘŜǎǘǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ƻƴ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎŀƳǇƭŜǎ ƻŦ ǘƘŜ ǎƻƛƭ ǘȅǇŜǎ ǇǊŜǎŜƴǘ ŘǳǊƛƴƎ ƎǊŀŘƛƴƎ ōȅ ǘƘŜ ǘŜǎǘ 
ƳŜǘƘƻŘǎ ƻǳǘƭƛƴŜŘ ƛƴ !{¢a 5пунфΦ 

B-1.03 Moisture Determination 

aƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǘƻ ǎǘŀƴŘŀǊŘ ƳŜǘƘƻŘ ŦƻǊ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǿŀǘŜǊ 
ŎƻƴǘŜƴǘ ƻŦ ǎƻƛƭ ōȅ ŘǊȅƛƴƎ ƻǾŜƴΣ !{¢a 5ннмсΦ  ¢ƘŜ Ƴŀǎǎ ƻŦ ƳŀǘŜǊƛŀƭ ǊŜƳŀƛƴƛƴƎ ŀŦǘŜǊ ƻǾŜƴ ŘǊȅƛƴƎ ƛǎ ǳǎŜŘ ŀǎ ǘƘŜ Ƴŀǎǎ 
ƻŦ ǘƘŜ ǎƻƭƛŘ ǇŀǊǘƛŎƭŜǎΦ 

B-1.04 Density of Split-Barrel Samples 

¢ƘŜ ŘŜƴǎƛǘȅ ƻŦ ǊƛƴƎ ŀƴŘ ǘǳōŜ ǎŀƳǇƭŜǎΣ ǿƘƛŎƘ ǿŜǊŜ ƻōǘŀƛƴŜŘ ǳǎƛƴƎ ŀ ǎǇƭƛǘπōŀǊǊŜƭ ǎŀƳǇƭŜǊΣ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ !{¢a 5нфотΦ ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜǎŜ ǘŜǎǘǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƻƴ ǘƘŜ ōƻǊƛƴƎ ƭƻƎǎ ƛƴ !ǇǇŜƴŘƛȄ !Φ   

B-1.05 Soluble Sulfates 

! ǘŜǎǘ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ƻƴ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎŀƳǇƭŜ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǳǎƛƴƎ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ ¢Ŝǎǘ 
aŜǘƘƻŘ пмтΦ 

B-1.06 Soil Reactivity (pH) and Minimum Resistivity 

! ƴŜŀǊπǎǳǊŦŀŎŜ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ǘŜǎǘŜŘ ŦƻǊ ǎƻƛƭ ǊŜŀŎǘƛǾƛǘȅ όǇIύ ŀƴŘ ƳƛƴƛƳǳƳ ŜƭŜŎǘǊƛŎŀƭ ǊŜǎƛǎǘƛǾƛǘȅ ǳǎƛƴƎ /ŀƭƛŦƻǊƴƛŀ 
¢Ŝǎǘ aŜǘƘƻŘ споΦ ¢ƘŜ ǇI ƳŜŀǎǳǊŜƳŜƴǘ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ ŘŜƎǊŜŜ ƻŦ ŀŎƛŘƛǘȅ ƻǊ ŀƭƪŀƭƛƴƛǘȅ ƛƴ ǘƘŜ ǎƻƛƭǎΦ ¢ƘŜ ƳƛƴƛƳǳƳ 
ǊŜǎƛǎǘƛǾƛǘȅ ƛǎ ǳǎŜŘ ŀǎ ŀƴ ƛƴŘƛŎŀǘƻǊ ƻŦ Ƙƻǿ ŎƻǊǊƻǎƛǾŜ ǘƘŜ ǎƻƛƭ ƛǎ ǊŜƭŀǘƛǾŜ ǘƻ ōǳǊƛŜŘ ƳŜǘŀƭƭƛŎ ƛǘŜƳǎΦ  

B-1.07 Direct Shear 
 
hƴŜ ŘƛǊŜŎǘ ǎƘŜŀǊ ǘŜǎǘ ǿŀǎ ǇŜǊŦƻǊƳŜŘΣ ƻƴŜ ƻƴ ŀ ǊŜƳƻƭŘŜŘ  ǎƻƛƭ ǎŀƳǇƭŜ ƻŦ ǘƘŜ ŜŀǊǘƘ ƳŀǘŜǊƛŀƭǎ ŜƴŎƻǳƴǘŜǊŜŘ ƛƴ ǘƘŜ 
ǘŜǎǘ ƘƻƭŜǎ ǳǎƛƴƎ ǘƘŜ ǎǘŀƴŘŀǊŘ ǘŜǎǘ ƳŜǘƘƻŘ ƻŦ !{¢a 5олул όŎƻƴǎƻƭƛŘŀǘŜŘ ŀƴŘ ŘǊŀƛƴŜŘύΦ ¢ƘŜ ǎƘŜŀǊ ǘŜǎǘ ǿŀǎ 
ǇŜǊŦƻǊƳŜŘ ƻƴ ŀ ŘƛǊŜŎǘ ǎƘŜŀǊ ƳŀŎƘƛƴŜ ƻŦ ǘƘŜ ǎǘǊŀƛƴπŎƻƴǘǊƻƭƭŜŘ ǘȅǇŜΦ ¢ƻ ǎƛƳǳƭŀǘŜ ǇƻǎǎƛōƭŜ ŀŘǾŜǊǎŜ ŦƛŜƭŘ ŎƻƴŘƛǘƛƻƴǎΣ 
ǘƘŜ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎŀǘǳǊŀǘŜŘ ǇǊƛƻǊ ǘƻ ǎƘŜŀǊƛƴƎΦ ¢ƘŜ ǎŀƳǇƭŜ ǿŀǎ ǎƘŜŀǊŜŘ ŀǘ ǾŀǊȅƛƴƎ ƴƻǊƳŀƭ ƭƻŀŘǎ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘǎ 
ǇƭƻǘǘŜŘ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ ŀƴƎƭŜ ƻŦ ǘƘŜ ƛƴǘŜǊƴŀƭ ŦǊƛŎǘƛƻƴ ŀƴŘ ŎƻƘŜǎƛƻƴ ƻŦ ǘƘŜ ǘŜǎǘŜŘ ǎŀƳǇƭŜǎΦ DǊŀǇƘƛŎ 
ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎ ƻŦ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴΦ 
 
B-1.08 Test Results 
 
¢Ŝǎǘ ǊŜǎǳƭǘǎ ŦƻǊ ŀƭƭ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘǎ ǇŜǊŦƻǊƳŜŘ ƻƴ ǘƘŜ ǎǳōƧŜŎǘ ǇǊƻƧŜŎǘ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ ŀǇǇŜƴŘƛȄΦ CƻǊ ŀ ǎŀƳǇƭŜπ
ōȅπǎŀƳǇƭŜ ŘŜǎŎǊƛǇǘƛƻƴΣ ǎŜŜ ǘƘŜ ƭƻƎǎ ǇǊŜǎŜƴǘŜŘ ƛƴ !ǇǇŜƴŘƛȄ !Φ  
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Remolded or Undisturbed: Undisturbed

Maximum Dry Density (pcf) = N/A

Optimum Moisture Content (%) = N/A

Project ID: 21G-0337-0 Initial Dry Density (pcf) = 119.3

Location: B1 Relative Compaction (%) = N/A

Depth: 0-5 feet Initial Moisture Content (%) = 6.7%

Soil Description: Silty Sand with gravel Final Moisture Content (%) = 15.9%

Diameter (in) 2.41

Area of sample (in^2) 4.56

Load Ring Constant (lb/in) 4010

Dial Reading

Shear Resist 

(psf) Dial Reading

Shear Resist 

(psf)

16615 1160 0.0093 1180 0.0078 987

32600 2270 0.0153 1940 0.0122 1544

48674 3390 0.0192 2430 0.0181 2291

64681 4500 0.0312 3950 0.0268 3392

Peak Residual

Cohesion (psf) = 140 30

Friction Angle (deg) = 38 36

Load Applied 

(g)

     DIRECT SHEAR TEST

     ASTM D3080
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APPENDIX C 
 

GENERAL EARTHWORK 
AND 

GRADING SPECIFICATIONS 
  



 

¦ǇƭŀƴŘ тс Wǳƭȅ нмΣ нлнм 
/ŜƴǘǳǊȅ /ƻƳƳǳƴƛǘƛŜǎ wa! tǊƻƧŜŎǘ bƻΦΥ нмDπлоотπл 

 tŀƎŜ /π м 
 

GENERAL EARTHWORK AND GRADING SPECIFICATIONS 
 

C-1.00 GENERAL DESCRIPTION 
 
C-1.01 Introduction 
 
¢ƘŜǎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǇǊŜǎŜƴǘ ƻǳǊ ƎŜƴŜǊŀƭ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŜŀǊǘƘǿƻǊƪ ŀƴŘ ƎǊŀŘƛƴƎ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ ŀǇǇǊƻǾŜŘ 
ƎǊŀŘƛƴƎ Ǉƭŀƴǎ ŦƻǊ ǘƘŜ ǎǳōƧŜŎǘ ǇǊƻƧŜŎǘΦ ¢ƘŜǎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǎƘŀƭƭ ŎƻǾŜǊ ŀƭƭ ŎƭŜŀǊƛƴƎ ŀƴŘ ƎǊǳōōƛƴƎΣ ǊŜƳƻǾŀƭ ƻŦ ŜȄƛǎǘƛƴƎ 
ǎǘǊǳŎǘǳǊŜǎΣ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ƭŀƴŘ ǘƻ ōŜ ŦƛƭƭŜŘΣ ŦƛƭƭƛƴƎ ƻŦ ǘƘŜ ƭŀƴŘΣ ǎǇǊŜŀŘƛƴƎΣ ŎƻƳǇŀŎǘƛƻƴ ŀƴŘ ŎƻƴǘǊƻƭ ƻŦ ǘƘŜ ŦƛƭƭΣ ŀƴŘ ŀƭƭ 
ǎǳōǎƛŘƛŀǊȅ ǿƻǊƪ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ƎǊŀŘƛƴƎ ƻŦ ǘƘŜ ŦƛƭƭŜŘ ŀǊŜŀǎ ǘƻ ŎƻƴŦƻǊƳ ǿƛǘƘ ǘƘŜ ƭƛƴŜǎΣ ƎǊŀŘŜǎ ŀƴŘ ǎƭƻǇŜǎ ŀǎ 
ǎƘƻǿƴ ƻƴ ǘƘŜ ŀǇǇǊƻǾŜŘ ǇƭŀƴǎΦ 
 
¢ƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘ ƻŦ ǿƘƛŎƘ ǘƘŜǎŜ ƎŜƴŜǊŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀǊŜ ŀ ǇŀǊǘ ƻŦ ǎƘŀƭƭ 
ǎǳǇŜǊǎŜŘŜ ǘƘŜ ǇǊƻǾƛǎƛƻƴǎ ŎƻƴǘŀƛƴŜŘ ƘŜǊŜƛƴŀŦǘŜǊ ƛƴ ŎŀǎŜ ƻŦ ŎƻƴŦƭƛŎǘΦ 
 
C-1.02 Laboratory Standard and Field Test Methods 
 
¢ƘŜ ƭŀōƻǊŀǘƻǊȅ ǎǘŀƴŘŀǊŘ ǳǎŜŘ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ ƳŀȄƛƳǳƳ ŘŜƴǎƛǘȅ ŀƴŘ ƻǇǘƛƳǳƳ ƳƻƛǎǘǳǊŜ ǎƘŀƭƭ ōŜ !{¢a 5мрртΦ 
 
¢ƘŜ ƛƴǎƛǘǳ ŘŜƴǎƛǘȅ ƻŦ ŜŀǊǘƘ ƳŀǘŜǊƛŀƭǎ όŦƛŜƭŘ ŎƻƳǇŀŎǘƛƻƴ ǘŜǎǘǎύ ǎƘŀƭƭ ōŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ǎŀƴŘ ŎƻƴŜ ƳŜǘƘƻŘ ό!{¢a 
5мррсύΣ ŘƛǊŜŎǘ ǘǊŀƴǎƳƛǎǎƛƻƴ ƴǳŎƭŜŀǊ ƳŜǘƘƻŘ ό!{¢a 5нфннύ ƻǊ ƻǘƘŜǊ ǘŜǎǘ ƳŜǘƘƻŘǎ ŀǎ ŎƻƴǎƛŘŜǊŜŘ ŀǇǇǊƻǇǊƛŀǘŜ ōȅ ǘƘŜ 
ƎŜƻǘŜŎƘƴƛŎŀƭ ŎƻƴǎǳƭǘŀƴǘΦ 
 
wŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴ ƛǎ ŘŜŦƛƴŜŘΣ ŦƻǊ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘŜǎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΣ ŀǎ ǘƘŜ Ǌŀǘƛƻ ƻŦ ǘƘŜ ƛƴπǇƭŀŎŜ ŘŜƴǎƛǘȅ ǘƻ ǘƘŜ 
ƳŀȄƛƳǳƳ ŘŜƴǎƛǘȅ ŀǎ ŘŜǘŜǊƳƛƴŜŘ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ƳŜƴǘƛƻƴŜŘ ƭŀōƻǊŀǘƻǊȅ ǎǘŀƴŘŀǊŘΦ 
 

C-2.00 Clearing 
 

C-2.01 Surface Clearing 
 
!ƭƭ ǎǘǊǳŎǘǳǊŜǎ ƳŀǊƪŜŘ ŦƻǊ ǊŜƳƻǾŀƭΣ ǘƛƳōŜǊΣ ƭƻƎǎΣ ǘǊŜŜǎΣ ōǊǳǎƘ ŀƴŘ ƻǘƘŜǊ ǊǳōōƛǎƘ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘ ŀƴŘ ŘƛǎǇƻǎŜŘ ƻŦ ƻŦŦ 
ǘƘŜ ǎƛǘŜΦ !ƴȅ ǘǊŜŜǎ ǘƻ ōŜ ǊŜƳƻǾŜŘ ǎƘŀƭƭ ōŜ ǇǳƭƭŜŘ ƛƴ ǎǳŎƘ ŀ ƳŀƴƴŜǊ ǎƻ ŀǎ ǘƻ ǊŜƳƻǾŜ ŀǎ ƳǳŎƘ ƻŦ ǘƘŜ Ǌƻƻǘ ǎȅǎǘŜƳ ŀǎ 
ǇƻǎǎƛōƭŜΦ 
 
C-2.02 Subsurface Removals 
 
! ǘƘƻǊƻǳƎƘ ǎŜŀǊŎƘ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ ŦƻǊ ǇƻǎǎƛōƭŜ ǳƴŘŜǊƎǊƻǳƴŘ ǎǘƻǊŀƎŜ ǘŀƴƪǎ ŀƴŘκƻǊ ǎŜǇǘƛŎ ǘŀƴƪǎ ŀƴŘ ŎŜǎǎǇƻƻƭǎΦ LŦ 
ŦƻǳƴŘΣ ǘŀƴƪǎ ǎƘƻǳƭŘ ōŜ ǊŜƳƻǾŜŘ ŀƴŘ ŎŜǎǎǇƻƻƭǎ ǇǳƳǇŜŘ ŘǊȅΦ 
 
!ƴȅ ŎƻƴŎǊŜǘŜ ƛǊǊƛƎŀǘƛƻƴ ƭƛƴŜǎ ǎƘŀƭƭ ōŜ ŎǊǳǎƘŜŘ ƛƴ ǇƭŀŎŜ ŀƴŘ ŀƭƭ ƳŜǘŀƭ ǳƴŘŜǊƎǊƻǳƴŘ ƭƛƴŜǎ ǎƘŀƭƭ ōŜ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ 
ǎƛǘŜΦ 
 
C-2.03 Backfill of Cavities 
 
!ƭƭ ŎŀǾƛǘƛŜǎ ŎǊŜŀǘŜŘ ƻǊ ŜȄǇƻǎŜŘ ŘǳǊƛƴƎ ŎƭŜŀǊƛƴƎ ŀƴŘ ƎǊǳōōƛƴƎ ƻǇŜǊŀǘƛƻƴǎ ƻǊ ōȅ ǇǊŜǾƛƻǳǎ ǳǎŜ ƻŦ ǘƘŜ ǎƛǘŜ ǎƘŀƭƭ ōŜ ŎƭŜŀǊŜŘ 
ƻŦ ŘŜƭŜǘŜǊƛƻǳǎ ƳŀǘŜǊƛŀƭ ŀƴŘ ōŀŎƪŦƛƭƭŜŘ ǿƛǘƘ ƴŀǘƛǾŜ ǎƻƛƭǎ ƻǊ ƻǘƘŜǊ ƳŀǘŜǊƛŀƭǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ ǎƻƛƭ ŜƴƎƛƴŜŜǊΦ {ŀƛŘ ōŀŎƪŦƛƭƭ 
ǎƘŀƭƭ ōŜ ŎƻƳǇŀŎǘŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ ƻŦ фл҈ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴΦ 
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 C-3.00 ORIGINAL GROUND PREPARATION 
 
C-3.01 Stripping of Vegetation 
 
!ŦǘŜǊ ǘƘŜ ǎƛǘŜ Ƙŀǎ ōŜŜƴ ǇǊƻǇŜǊƭȅ ŎƭŜŀǊŜŘΣ ŀƭƭ ǾŜƎŜǘŀǘƛƻƴ ŀƴŘ ǘƻǇǎƻƛƭ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ Ǌƻƻǘ ǎȅǎǘŜƳǎ ƻŦ ŦƻǊƳŜǊ ǾŜƎŜǘŀǘƛƻƴ 
ǎƘŀƭƭ ōŜ ǎǘǊƛǇǇŜŘ ŦǊƻƳ ŀǊŜŀǎ ǘƻ ōŜ ƎǊŀŘŜŘΦ aŀǘŜǊƛŀƭǎ ǊŜƳƻǾŜŘ ƛƴ ǘƘƛǎ ǎǘǊƛǇǇƛƴƎ ǇǊƻŎŜǎǎ Ƴŀȅ ōŜ ǳǎŜŘ ŀǎ Ŧƛƭƭ ƛƴ ŀǊŜŀǎ 
ŘŜǎƛƎƴŀǘŜŘ ōȅ ǘƘŜ ǎƻƛƭ ŜƴƎƛƴŜŜǊΣ ǇǊƻǾƛŘŜŘ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴ ƛǎ ƳƛȄŜŘ ǿƛǘƘ ŀ ǎǳŦŦƛŎƛŜƴǘ ŀƳƻǳƴǘ ƻŦ ǎƻƛƭ ǘƻ ŀǎǎǳǊŜ ǘƘŀǘ ƴƻ 
ŀǇǇǊŜŎƛŀōƭŜ ǎŜǘǘƭŜƳŜƴǘ ƻǊ ƻǘƘŜǊ ŘŜǘǊƛƳŜƴǘ ǿƛƭƭ ƻŎŎǳǊ ŘǳŜ ǘƻ ŘŜŎŀȅƛƴƎ ƻŦ ǘƘŜ ƻǊƎŀƴƛŎ ƳŀǘǘŜǊΦ {ƻƛƭ ƳŀǘŜǊƛŀƭǎ 
ŎƻƴǘŀƛƴƛƴƎ ƳƻǊŜ ǘƘŀƴ о҈ ƻǊƎŀƴƛŎǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǳǎŜŘ ŀǎ ǎǘǊǳŎǘǳǊŀƭ ŦƛƭƭΦ 
 
C-3.02 Removals of Non-Engineered Fills 
 
!ƴȅ ƴƻƴπŜƴƎƛƴŜŜǊŜŘ Ŧƛƭƭǎ ŜƴŎƻǳƴǘŜǊŜŘ ŘǳǊƛƴƎ ƎǊŀŘƛƴƎ ǎƘŀƭƭ ōŜ ŎƻƳǇƭŜǘŜƭȅ ǊŜƳƻǾŜŘ ŀƴŘ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ƎǊƻǳƴŘ ǎƘŀƭƭ 
ōŜ ǇǊŜǇŀǊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǘƻ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ƻǊƛƎƛƴŀƭ ƎǊƻǳƴŘ ǇǊŜǇŀǊŀǘƛƻƴ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴΦ !ŦǘŜǊ 
ŎƭŜŀƴǎƛƴƎ ƻŦ ŀƴȅ ƻǊƎŀƴƛŎ ƳŀǘǘŜǊ ǘƘŜ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ Ƴŀȅ ōŜ ǳǎŜŘ ŦƻǊ ŜƴƎƛƴŜŜǊŜŘ ŦƛƭƭΦ 
 
C-3.03 Overexcavation of Fill Areas 
 
¢ƘŜ ŜȄƛǎǘƛƴƎ ƎǊƻǳƴŘ ƛƴ ŀƭƭ ŀǊŜŀǎ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ǎŀǘƛǎŦŀŎǘƻǊȅ ŦƻǊ ǘƘŜ ǎǳǇǇƻǊǘ ƻŦ Ŧƛƭƭǎ ǎƘŀƭƭ ōŜ ǎŎŀǊƛŦƛŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ 
ŘŜǇǘƘ ƻŦ с ƛƴŎƘŜǎΦ {ŎŀǊƛŦƛŎŀǘƛƻƴ ǎƘŀƭƭ ŎƻƴǘƛƴǳŜ ǳƴǘƛƭ ǘƘŜ ǎƻƛƭǎ ŀǊŜ ōǊƻƪŜƴ Řƻǿƴ ŀƴŘ ŦǊŜŜ ŦǊƻƳ ƭǳƳǇǎ ƻǊ ŎƭƻŘǎ ŀƴŘ ǳƴǘƛƭ 
ǘƘŜ ǎŎŀǊƛŦƛŜŘ ȊƻƴŜ ƛǎ ǳƴƛŦƻǊƳΦ ¢ƘŜ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǎŎŀǊƛŦƛŜŘ ȊƻƴŜ ǎƘŀƭƭ ōŜ ŀŘƧǳǎǘŜŘ ǘƻ ǿƛǘƘƛƴ н҈ ƻŦ ƻǇǘƛƳǳƳ 
ƳƻƛǎǘǳǊŜΦ ¢ƘŜ ǎŎŀǊƛŦƛŜŘ ȊƻƴŜ ǎƘŀƭƭ ǘƘŜƴ ōŜ ǳƴƛŦƻǊƳƭȅ ŎƻƳǇŀŎǘŜŘ ǘƻ фл҈ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴΦ 
 
²ƘŜǊŜ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ ƛǎ ǘƻ ōŜ ǇƭŀŎŜŘ ƻƴ ƎǊƻǳƴŘ ǿƛǘƘ ǎƭƻǇŜǎ ǎǘŜŜǇŜǊ ǘƘŀƴ рΥм όIΥ±ύ ǘƘŜ ǎƭƻǇƛƴƎ ƎǊƻǳƴŘ ǎƘŀƭƭ ōŜ ōŜƴŎƘŜŘΦ 
¢ƘŜ ƭƻǿŜǊƳƻǎǘ ōŜƴŎƘ ǎƘŀƭƭ ōŜ ŀ ƳƛƴƛƳǳƳ ƻŦ мр ŦŜŜǘ ǿƛŘŜΣ ǎƘŀƭƭ ōŜ ŀ ƳƛƴƛƳǳƳ ƻŦ н ŦŜŜǘ ŘŜŜǇΣ ŀƴŘ ǎƘŀƭƭ ŜȄǇƻǎŜ ŦƛǊƳ 
ƳŀǘŜǊƛŀƭ ŀǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŎƻƴǎǳƭǘŀƴǘΦ hǘƘŜǊ ōŜƴŎƘŜǎ ǎƘŀƭƭ ōŜ ŜȄŎŀǾŀǘŜŘ ǘƻ ŦƛǊƳ ƳŀǘŜǊƛŀƭ ŀǎ 
ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ŀƴŘ ǎƘŀƭƭ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ǿƛŘǘƘ ƻŦ п ŦŜŜǘΦ 
 
9ȄƛǎǘƛƴƎ ƎǊƻǳƴŘ ǘƘŀǘ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ǳƴǎŀǘƛǎŦŀŎǘƻǊȅ ŦƻǊ ǘƘŜ ǎǳǇǇƻǊǘ ƻŦ Ŧƛƭƭǎ ǎƘŀƭƭ ōŜ ƻǾŜǊŜȄŎŀǾŀǘŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 
ǘƻ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘ ƻŦ ǿƘƛŎƘ ǘƘŜǎŜ ƎŜƴŜǊŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀǊŜ ŀ ǇŀǊǘΦ 
  

C-4.00 FILL MATERIALS 
C-4.01 General 
 
aŀǘŜǊƛŀƭǎ ŦƻǊ ǘƘŜ Ŧƛƭƭ ǎƘŀƭƭ ōŜ ŦǊŜŜ ŦǊƻƳ ǾŜƎŜǘŀōƭŜ ƳŀǘǘŜǊ ŀƴŘ ƻǘƘŜǊ ŘŜƭŜǘŜǊƛƻǳǎ ǎǳōǎǘŀƴŎŜǎΣ ǎƘŀƭƭ ƴƻǘ Ŏƻƴǘŀƛƴ ǊƻŎƪǎ ƻǊ 
ƭǳƳǇǎ ƻŦ ŀ ƎǊŜŀǘŜǊ ŘƛƳŜƴǎƛƻƴ ǘƘŀƴ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŎƻƴǎǳƭǘŀƴǘΣ ŀƴŘ ǎƘŀƭƭ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 
ƎŜƻǘŜŎƘƴƛŎŀƭ ŎƻƴǎǳƭǘŀƴǘΦ {ƻƛƭǎ ƻŦ ǇƻƻǊ ƎǊŀŘŀǘƛƻƴΣ ŜȄǇŀƴǎƛƻƴΣ ƻǊ ǎǘǊŜƴƎǘƘ ǇǊƻǇŜǊǘƛŜǎ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ƛƴ ŀǊŜŀǎ 
ŘŜǎƛƎƴŀǘŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ƻǊ ǎƘŀƭƭ ōŜ ƳƛȄŜŘ ǿƛǘƘ ƻǘƘŜǊ ǎƻƛƭǎ ǇǊƻǾƛŘƛƴƎ ǎŀǘƛǎŦŀŎǘƻǊȅ Ŧƛƭƭ ƳŀǘŜǊƛŀƭΦ 
 
C-4.02 Oversize Material 
 
hǾŜǊǎƛȊŜ ƳŀǘŜǊƛŀƭΣ ǊƻŎƪΣ ƻǊ ƻǘƘŜǊ ƛǊǊŜŘǳŎƛōƭŜ ƳŀǘŜǊƛŀƭ ǿƛǘƘ ŀ ƳŀȄƛƳǳƳ ŘƛƳŜƴǎƛƻƴ ƎǊŜŀǘŜǊ ǘƘŀƴ мн ƛƴŎƘŜǎ ǎƘŀƭƭ ƴƻǘ ōŜ 
ǇƭŀŎŜŘ ƛƴ ŦƛƭƭǎΣ ǳƴƭŜǎǎ ǘƘŜ ƭƻŎŀǘƛƻƴΣ ƳŀǘŜǊƛŀƭǎΣ ŀƴŘ ŘƛǎǇƻǎŀƭ ƳŜǘƘƻŘǎ ŀǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ 
ŎƻƴǎǳƭǘŀƴǘΦ hǾŜǊǎƛȊŜ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ƛƴ ǎǳŎƘ ŀ ƳŀƴƴŜǊ ǘƘŀǘ ƴŜǎǘƛƴƎ ƻŦ ƻǾŜǊǎƛȊŜ ƳŀǘŜǊƛŀƭ ŘƻŜǎ ƴƻǘ ƻŎŎǳǊ ŀƴŘ 
ƛƴ ǎǳŎƘ ŀ ƳŀƴƴŜǊ ǘƘŀǘ ǘƘŜ ƻǾŜǊǎƛȊŜ ƳŀǘŜǊƛŀƭ ƛǎ ŎƻƳǇƭŜǘŜƭȅ ǎǳǊǊƻǳƴŘŜŘ ōȅ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ ŎƻƳǇŀŎǘŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ ƻŦ 
фл҈ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴΦ hǾŜǊǎƛȊŜ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ƴƻǘ ōŜ ǇƭŀŎŜŘ ǿƛǘƘƛƴ мл ŦŜŜǘ ƻŦ ŦƛƴƛǎƘŜŘ ƎǊŀŘŜ ǿƛǘƘƻǳǘ ǘƘŜ ŀǇǇǊƻǾŀƭ 
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ƻŦ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŎƻƴǎǳƭǘŀƴǘΦ 
 
C-4.03 Import 
 
aŀǘŜǊƛŀƭ ƛƳǇƻǊǘŜŘ ǘƻ ǘƘŜ ǎƛǘŜ ǎƘŀƭƭ ŎƻƴŦƻǊƳ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ {ŜŎǘƛƻƴ пΦлм ƻŦ ǘƘŜǎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ tƻǘŜƴǘƛŀƭ 
ƛƳǇƻǊǘ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ǇǊƛƻǊ ǘƻ ƛƳǇƻǊǘŀǘƛƻƴ ǘƻ ǘƘŜ ǎǳōƧŜŎǘ ǎƛǘŜΦ 
  

C-5.00 PLACING AND SPREADING OF FILL 
 

C-5.01 Fill Lifts 
 
¢ƘŜ ǎŜƭŜŎǘŜŘ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘ ƛƴ ƴŜŀǊƭȅ ƘƻǊƛȊƻƴǘŀƭ ƭŀȅŜǊǎ ǿƘƛŎƘ ǿƘŜƴ ŎƻƳǇŀŎǘŜŘ ǿƛƭƭ ƴƻǘ ŜȄŎŜŜŘ 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ с ƛƴŎƘŜǎ ƛƴ ǘƘƛŎƪƴŜǎǎΦ ¢ƘƛŎƪŜǊ ƭƛŦǘǎ Ƴŀȅ ōŜ ǇƭŀŎŜŘ ƛŦ ǘŜǎǘƛƴƎ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ŎƻƳǇŀŎǘƛƻƴ ǇǊƻŎŜŘǳǊŜǎ ŀǊŜ 
ǎǳŎƘ ǘƘŀǘ ǘƘŜ ǊŜǉǳƛǊŜŘ ŎƻƳǇŀŎǘƛƻƴ ƛǎ ōŜƛƴƎ ŀŎƘƛŜǾŜŘ ŀƴŘ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ŀǇǇǊƻǾŜǎ ǘƘŜƛǊ ǳǎŜΦ 
9ŀŎƘ ƭŀȅŜǊ ǎƘŀƭƭ ōŜ ǎǇǊŜŀŘ ŜǾŜƴƭȅ ŀƴŘ ǎƘŀƭƭ ōŜ ǘƘƻǊƻǳƎƘƭȅ ōƭŀŘŜ ƳƛȄŜŘ ŘǳǊƛƴƎ ǘƘŜ ǎǇǊŜŀŘƛƴƎ ǘƻ ƛƴǎǳǊŜ ǳƴƛŦƻǊƳƛǘȅ ƻŦ 
ƳŀǘŜǊƛŀƭ ƛƴ ŜŀŎƘ ƭŀȅŜǊΦ 
 
C-5.02 Fill Moisture 
 
²ƘŜƴ ǘƘŜ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ ƛǎ ōŜƭƻǿ ǘƘŀǘ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ ǎƻƛƭǎ ŜƴƎƛƴŜŜǊΣ ǿŀǘŜǊ ǎƘŀƭƭ ǘƘŜƴ ōŜ 
ŀŘŘŜŘ ǳƴǘƛƭ ƘŜ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ƛǎ ŀǎ ǎǇŜŎƛŦƛŜŘ ǘƻ ŀǎǎǳǊŜ ǘƘƻǊƻǳƎƘ ōƻƴŘƛƴƎ ŘǳǊƛƴƎ ǘƘŜ ŎƻƳǇŀŎǘƛƴƎ ǇǊƻŎŜǎǎΦ 
 
²ƘŜƴ ǘƘŜ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ ƛǎ ŀōƻǾŜ ǘƘŀǘ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ ǎƻƛƭǎ ŜƴƎƛƴŜŜǊΣ ǘƘŜ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ 
ǎƘŀƭƭ ōŜ ŀŜǊŀǘŜŘ ōȅ ōƭŀŘƛƴƎ ƻǊ ƻǘƘŜǊ ǎŀǘƛǎŦŀŎǘƻǊȅ ƳŜǘƘƻŘǎ ǳƴǘƛƭ ǘƘŜ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ƛǎ ŀǎ ǎǇŜŎƛŦƛŜŘΦ 
 
C-5.03 Fill Compaction 
 
!ŦǘŜǊ ŜŀŎƘ ƭŀȅŜǊ Ƙŀǎ ōŜŜƴ ǇƭŀŎŜŘΣ ƳƛȄŜŘΣ ŀƴŘ ǎǇǊŜŀŘ ŜǾŜƴƭȅΣ ƛǘ ǎƘŀƭƭ ōŜ ǘƘƻǊƻǳƎƘƭȅ ŎƻƳǇŀŎǘŜŘ ǘƻ ƴƻǘ ƭŜǎǎ ǘƘŀƴ фл҈ 
ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴΦ /ƻƳǇŀŎǘƛƻƴ ǎƘŀƭƭ ōŜ ōȅ ǎƘŜŜǇǎŦƻƻǘ ǊƻƭƭŜǊǎΣ ƳǳƭǘƛǇƭŜπǿƘŜŜƭ ǇƴŜǳƳŀǘƛŎ ǘƛǊŜŘ ǊƻƭƭŜǊǎΣ ƻǊ ƻǘƘŜǊ 
ǘȅǇŜǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ ǎƻƛƭ ŜƴƎƛƴŜŜǊΦ 
 
wƻƭƭƛƴƎ ǎƘŀƭƭ ōŜ ŀŎŎƻƳǇƭƛǎƘŜŘ ǿƘƛƭŜ ǘƘŜ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ ƛǎ ŀǘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘΦ wƻƭƭƛƴƎ ƻŦ ŜŀŎƘ ƭŀȅŜǊ ǎƘŀƭƭ ōŜ 
Ŏƻƴǘƛƴǳƻǳǎ ƻǾŜǊ ƛǘǎ ŜƴǘƛǊŜ ŀǊŜŀ ŀƴŘ ǘƘŜ ǊƻƭƭŜǊ ǎƘŀƭƭ ƳŀƪŜ ǎǳŦŦƛŎƛŜƴǘ ǘǊƛǇǎ ǘƻ ƛƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŘŜǎƛǊŜŘ ŘŜƴǎƛǘȅ Ƙŀǎ ōŜŜƴ 
ƻōǘŀƛƴŜŘΦ 
 
C-5.04 Fill Slopes 
 
Cƛƭƭ ǎƭƻǇŜǎ ǎƘŀƭƭ ōŜ ŎƻƳǇŀŎǘŜŘ ōȅ ƳŜŀƴǎ ƻŦ ǎƘŜŜǇǎŦƻƻǘ ǊƻƭƭŜǊǎ ƻǊ ƻǘƘŜǊ ǎǳƛǘŀōƭŜ ŜǉǳƛǇƳŜƴǘΦ /ƻƳǇŀŎǘƛƴƎ ƻŦ ǘƘŜ ǎƭƻǇŜǎ 
Ƴŀȅ ōŜ ŘƻƴŜ ǇǊƻƎǊŜǎǎƛǾŜƭȅ ƛƴ ƛƴŎǊŜƳŜƴǘǎ ƻŦ о ǘƻ п ŦŜŜǘ ƛƴ Ŧƛƭƭ ƘŜƛƎƘǘΦ !ǘ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ƎǊŀŘƛƴƎΣ ǘƘŜ ǎƭƻǇŜ ŦŀŎŜ 
ǎƘŀƭƭ ōŜ ŎƻƳǇŀŎǘŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ ƻŦ фл҈ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴΦ ¢Ƙƛǎ Ƴŀȅ ǊŜǉǳƛǊŜ ǘǊŀŎƪ ǊƻƭƭƛƴƎ ƻǊ ǊƻƭƭƛƴƎ ǿƛǘƘ ŀ ƎǊƛŘ 
ǊƻƭƭŜǊ ŀǘǘŀŎƘŜŘ ǘƻ ŀ ǘǊŀŎǘƻǊ ƳƻǳƴǘŜŘ ǎƛŘŜπōƻƻƳΦ 
 
{ƭƻǇŜǎ Ƴŀȅ ōŜ ƻǾŜǊ ŦƛƭƭŜŘ ŀƴŘ Ŏǳǘ ōŀŎƪ ƛƴ ǎǳŎƘ ŀ ƳŀƴƴŜǊ ǘƘŀǘ ǘƘŜ ŜȄǇƻǎŜŘ ǎƭƻǇŜ ŦŀŎŜǎ ŀǊŜ ŎƻƳǇŀŎǘŜŘ ǘƻ ŀ ƳƛƴƛƳǳƳ 
ƻŦ фл҈ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴΦ 
 
¢ƘŜ Ŧƛƭƭ ƻǇŜǊŀǘƛƻƴ ǎƘŀƭƭ ōŜ ŎƻƴǘƛƴǳŜŘ ƛƴ ǎƛȄ ƛƴŎƘ όсϦύ ŎƻƳǇŀŎǘŜŘ ƭŀȅŜǊǎΣ ƻǊ ŀǎ ǎǇŜŎƛŦƛŜŘ ŀōƻǾŜΣ ǳƴǘƛƭ ǘƘŜ Ŧƛƭƭ Ƙŀǎ ōŜŜƴ 
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ōǊƻǳƎƘǘ ǘƻ ǘƘŜ ŦƛƴƛǎƘŜŘ ǎƭƻǇŜǎ ŀƴŘ ƎǊŀŘŜǎ ŀǎ ǎƘƻǿƴ ƻƴ ǘƘŜ ŀŎŎŜǇǘŜŘ ǇƭŀƴǎΦ 
 
C-5.05 Compaction Testing 
 
CƛŜƭŘ ŘŜƴǎƛǘȅ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ƳŀŘŜ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ƻŦ ǘƘŜ ŎƻƳǇŀŎǘƛƻƴ ƻŦ ŜŀŎƘ ƭŀȅŜǊ ƻŦ ŦƛƭƭΦ 5Ŝƴǎƛǘȅ ǘŜǎǘǎ 
ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀǘ ƭƻŎŀǘƛƻƴǎ ǎŜƭŜŎǘŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŎƻƴǎǳƭǘŀƴǘΦ 
 
CǊŜǉǳŜƴŎȅ ƻŦ ŦƛŜƭŘ ŘŜƴǎƛǘȅ ǘŜǎǘǎ ǎƘŀƭƭ ōŜ ƴƻǘ ƭŜǎǎ ǘƘŀƴ ƻƴŜ ǘŜǎǘ ŦƻǊ ŜŀŎƘ нΦл ŦŜŜǘ ƻŦ Ŧƛƭƭ ƘŜƛƎƘǘ ŀƴŘ ŀǘ ƭŜŀǎǘ ŜǾŜǊȅ ƻƴŜ 
ǘƘƻǳǎŀƴŘ ŎǳōƛŎ ȅŀǊŘǎ ƻŦ ŦƛƭƭΦ ²ƘŜǊŜ Ŧƛƭƭ ǎƭƻǇŜǎ ŜȄŎŜŜŘ ŦƻǳǊ ŦŜŜǘ ƛƴ ƘŜƛƎƘǘ ǘƘŜƛǊ ŦƛƴƛǎƘŜŘ ŦŀŎŜǎ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŀǘ ŀ 
ŦǊŜǉǳŜƴŎȅ ƻŦ ƻƴŜ ǘŜǎǘ ŦƻǊ ŜŀŎƘ мллл ǎǉǳŀǊŜ ŦŜŜǘ ƻŦ ǎƭƻǇŜ ŦŀŎŜΦ 
 
²ƘŜǊŜ ǎƘŜŜǇǎŦƻƻǘ ǊƻƭƭŜǊǎ ŀǊŜ ǳǎŜŘΣ ǘƘŜ ǎƻƛƭ Ƴŀȅ ōŜ ŘƛǎǘǳǊōŜŘ ǘƻ ŀ ŘŜǇǘƘ ƻŦ ǎŜǾŜǊŀƭ ƛƴŎƘŜǎΦ 5Ŝƴǎƛǘȅ ǊŜŀŘƛƴƎ ǎƘŀƭƭ ōŜ 
ǘŀƪŜƴ ƛƴ ǘƘŜ ŎƻƳǇŀŎǘŜŘ ƳŀǘŜǊƛŀƭ ōŜƭƻǿ ǘƘŜ ŘƛǎǘǳǊōŜŘ ǎǳǊŦŀŎŜΦ ²ƘŜƴ ǘƘŜǎŜ ǊŜŀŘƛƴƎǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ ŘŜƴǎƛǘȅ ƻŦ ŀƴȅ 
ƭŀȅŜǊ ƻŦ Ŧƛƭƭ ƻǊ ǇƻǊǘƛƻƴ ǘƘŜǊŜƻŦ ƛǎ ōŜƭƻǿ ǘƘŜ ǊŜǉǳƛǊŜŘ ŘŜƴǎƛǘȅΣ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ƭŀȅŜǊ ƻǊ ǇƻǊǘƛƻƴ ǎƘŀƭƭ ōŜ ǊŜǿƻǊƪŜŘ ǳƴǘƛƭ 
ǘƘŜ ǊŜǉǳƛǊŜŘ ŘŜƴǎƛǘȅ Ƙŀǎ ōŜŜƴ ƻōǘŀƛƴŜŘΦ 
 

C-6.00 SUBDRAINS 
 
C-6.01 Subdrain Material 
 
{ǳōŘǊŀƛƴǎ ǎƘŀƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ƻŦ ŀ ƳƛƴƛƳǳƳ пπƛƴŎƘ ŘƛŀƳŜǘŜǊ ǇƛǇŜ ŜƴŎŀǎŜŘ ƛƴ ŀ ǎǳƛǘŀōƭŜ ŦƛƭǘŜǊ ƳŀǘŜǊƛŀƭΦ ¢ƘŜ ǎǳōŘǊŀƛƴ 
ǇƛǇŜ ǎƘŀƭƭ ōŜ {ŎƘŜŘǳƭŜ пл !ŎǊȅƭƻƴƛǘǊƛƭŜ .ǳǘŀŘƛŜƴŜ {ǘȅǊŜƴŜ ό!.{ύ ƻǊ {ŎƘŜŘǳƭŜ пл tƻƭȅǾƛƴȅƭ /ƘƭƻǊƛŘŜ tƭŀǎǘƛŎ όt±/ύ ǇƛǇŜ 
ƻǊ ŀǇǇǊƻǾŜŘ ŜǉǳƛǾŀƭŜƴǘΦ {ǳōŘǊŀƛƴ ǇƛǇŜ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘ ǇŜǊŦƻǊŀǘƛƻƴǎ ŘƻǿƴΦ CƛƭǘŜǊ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ Ŏƻƴǎƛǎǘ ƻŦ оκпϦ 
ǘƻ м мκнϦ ŎƭŜŀƴ ƎǊŀǾŜƭ ǿǊŀǇǇŜŘ ƛƴ ŀƴ ŜƴǾŜƭƻǇŜ ƻŦ ŦƛƭǘŜǊ ŦŀōǊƛŎ ŎƻƴǎƛǎǘƛƴƎ ƻŦ aƛǊŀŦƛ мплb ƻǊ ŀǇǇǊƻǾŜŘ ŜǉǳƛǾŀƭŜƴǘΦ 
 
C-6.02 Subdrain Installation 
 
{ǳōŘǊŀƛƴ ǎȅǎǘŜƳǎΣ ƛŦ ǊŜǉǳƛǊŜŘΣ ǎƘŀƭƭ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀǇǇǊƻǾŜŘ ƎǊƻǳƴŘ ǘƻ ŎƻƴŦƻǊƳ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ŀƭƛƎƴƳŜƴǘ ŀƴŘ 
ŘŜǘŀƛƭǎ ǎƘƻǿƴ ƻƴ ǘƘŜ Ǉƭŀƴǎ ƻǊ ƘŜǊŜƛƴΦ ¢ƘŜ ǎǳōŘǊŀƛƴ ƭƻŎŀǘƛƻƴǎ ǎƘŀƭƭ ƴƻǘ ōŜ ŎƘŀƴƎŜŘ ƻǊ ƳƻŘƛŦƛŜŘ ǿƛǘƘƻǳǘ ǘƘŜ ŀǇǇǊƻǾŀƭ 
ƻŦ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŎƻƴǎǳƭǘŀƴǘΦ ¢ƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ Ƴŀȅ ǊŜŎƻƳƳŜƴŘ ŀƴŘ ŘƛǊŜŎǘ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ǎǳōŘǊŀƛƴ 
ƭƛƴŜΣ ƎǊŀŘŜ ƻǊ ƳŀǘŜǊƛŀƭ ǳǇƻƴ ŀǇǇǊƻǾŀƭ ōȅ ǘƘŜ ŘŜǎƛƎƴ ŎƛǾƛƭ ŜƴƎƛƴŜŜǊ ŀƴŘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ƎƻǾŜǊƴƳŜƴǘŀƭ ŀƎŜƴŎƛŜǎΦ 
 

C-7.00 EXCAVATIONS 
 

C-7.01 General 
 
9ȄŎŀǾŀǘƛƻƴǎ ŀƴŘ Ŏǳǘ ǎƭƻǇŜǎ ǎƘŀƭƭ ōŜ ŜȄŀƳƛƴŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŎƻƴǎǳƭǘŀƴǘΦ LŦ ŘŜǘŜǊƳƛƴŜŘ ƴŜŎŜǎǎŀǊȅ ōȅ ǘƘŜ 
ƎŜƻǘŜŎƘƴƛŎŀƭ ŎƻƴǎǳƭǘŀƴǘΣ ŦǳǊǘƘŜǊ ŜȄŎŀǾŀǘƛƻƴ ƻǊ ƻǾŜǊŜȄŎŀǾŀǘƛƻƴ ŀƴŘ ǊŜŦƛƭƭƛƴƎ ƻŦ ƻǾŜǊŜȄŎŀǾŀǘŜŘ ŀǊŜŀǎ ǎƘŀƭƭ ōŜ 
ǇŜǊŦƻǊƳŜŘΣ ŀƴŘκƻǊ ǊŜƳŜŘƛŀƭ ƎǊŀŘƛƴƎ ƻŦ Ŏǳǘ ǎƭƻǇŜǎ ǎƘŀƭƭ ōŜ ǇŜǊŦƻǊƳŜŘΦ 
 
C-7.02 Fill-Over-Cut Slopes 
 
²ƘŜǊŜ ŦƛƭƭπƻǾŜǊπŎǳǘ ǎƭƻǇŜǎ ŀǊŜ ǘƻ ōŜ ƎǊŀŘŜŘ ǘƘŜ Ŏǳǘ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎƭƻǇŜ ǎƘŀƭƭ ōŜ ƳŀŘŜ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 
ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ǇǊƛƻǊ ǘƻ ǇƭŀŎŜƳŜƴǘ ƻŦ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ Ŧƛƭƭ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎƭƻǇŜΦ 
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C-8.00 TRENCH BACKFILL 
 

C-8.01 General 
 
¢ǊŜƴŎƘ ōŀŎƪŦƛƭƭ ǿƛǘƘƛƴ ǎǘǊŜŜǘ ǊƛƎƘǘ ƻŦ ǿŀȅǎ ǎƘŀƭƭ ōŜ ŎƻƳǇŀŎǘŜŘ ǘƻ фл҈ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴ ŀǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ 
!{¢a 5мррт ǘŜǎǘ ƳŜǘƘƻŘΦ .ŀŎƪŦƛƭƭ Ƴŀȅ ōŜ ƧŜǘǘŜŘ ŀǎ ŀ ƳŜŀƴǎ ƻŦ ƛƴƛǘƛŀƭ ŎƻƳǇŀŎǘƛƻƴΤ ƘƻǿŜǾŜǊΣ ƳŜŎƘŀƴƛŎŀƭ ŎƻƳǇŀŎǘƛƻƴ 
ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ƻōǘŀƛƴ ǘƘŜ ǊŜǉǳƛǊŜŘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǊŜƭŀǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴΦ LŦ ǘǊŜƴŎƘŜǎ ŀǊŜ ƧŜǘǘŜŘΣ ǘƘŜǊŜ Ƴǳǎǘ ōŜ ŀ 
ǎǳƛǘŀōƭŜ ŘŜƭŀȅ ŦƻǊ ŘǊŀƛƴŀƎŜ ƻŦ ŜȄŎŜǎǎ ǿŀǘŜǊ ōŜŦƻǊŜ ƳŜŎƘŀƴƛŎŀƭ ŎƻƳǇŀŎǘƛƻƴ ƛǎ ŀǇǇƭƛŜŘΦ 

 
C-9.00 SEASONAL LIMITS 

 
C-9.01 General 
 
bƻ Ŧƛƭƭ ƳŀǘŜǊƛŀƭ ǎƘŀƭƭ ōŜ ǇƭŀŎŜŘΣ ǎǇǊŜŀŘ ƻǊ ǊƻƭƭŜŘ ǿƘƛƭŜ ƛǘ ƛǎ ŦǊƻȊŜƴ ƻǊ ǘƘŀǿƛƴƎ ƻǊ ŘǳǊƛƴƎ ǳƴŦŀǾƻǊŀōƭŜ ǿŜŀǘƘŜǊ 
ŎƻƴŘƛǘƛƻƴǎΦ ²ƘŜƴ ǘƘŜ ǿƻǊƪ ƛǎ ƛƴǘŜǊǊǳǇǘŜŘ ōȅ ƘŜŀǾȅ ǊŀƛƴΣ Ŧƛƭƭ ƻǇŜǊŀǘƛƻƴǎ ǎƘŀƭƭ ƴƻǘ ōŜ ǊŜǎǳƳŜŘ ǳƴǘƛƭ ŦƛŜƭŘ ǘŜǎǘǎ ōȅ ǘƘŜ 
ǎƻƛƭǎ ŜƴƎƛƴŜŜǊ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ŀƴŘ ŘŜƴǎƛǘȅ ƻŦ ǘƘŜ Ŧƛƭƭ ŀǊŜ ŀǎ ǇǊŜǾƛƻǳǎƭȅ ǎǇŜŎƛŦƛŜŘΦ 

 
C-10.00 SUPERVISION 

 
C-10.01 Prior to Grading 
 
¢ƘŜ ǎƛǘŜ ǎƘŀƭƭ ōŜ ƻōǎŜǊǾŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ǳǇƻƴ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ŎƭŜŀǊƛƴƎ ŀƴŘ ƎǊǳōōƛƴƎΣ ǇǊƛƻǊ ǘƻ ǘƘŜ 
ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ŀƴȅ ƻǊƛƎƛƴŀƭ ƎǊƻǳƴŘ ŦƻǊ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ŦƛƭƭΦ 
 
¢ƘŜ ǎǳǇŜǊǾƛǎƻǊ ƻŦ ǘƘŜ ƎǊŀŘƛƴƎ ŎƻƴǘǊŀŎǘƻǊ ŀƴŘ ǘƘŜ ŦƛŜƭŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ǎƘŀƭƭ ƘŀǾŜ ŀ 
ƳŜŜǘƛƴƎ ŀƴŘ ŘƛǎŎǳǎǎ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ŜŀǊǘƘǿƻǊƪ ǇǊƛƻǊ ǘƻ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ƎǊŀŘƛƴƎΦ 
 
C-10.02 During Grading 
 
{ƛǘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ŀƭƭ ŀǊŜŀǎ ǘƻ ǊŜŎŜƛǾŜ Ŧƛƭƭ ǎƘŀƭƭ ōŜ ǘŜǎǘŜŘ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ǇǊƛƻǊ ǘƻ ǘƘŜ 
ǇƭŀŎŜƳŜƴǘ ƻŦ ŀƴȅ ŦƛƭƭΦ 
 
¢ƘŜ ƎŜƻǘŜŎƘƴƛŎŀƭ Ŏƻƴǎǳƭǘŀƴǘ ƻǊ Ƙƛǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎƘŀƭƭ ƻōǎŜǊǾŜ ǘƘŜ Ŧƛƭƭ ŀƴŘ ŎƻƳǇŀŎǘƛƻƴ ƻǇŜǊŀǘƛƻƴǎ ǎƻ ǘƘŀǘ ƘŜ Ŏŀƴ 
ǇǊƻǾƛŘŜ ŀƴ ƻǇƛƴƛƻƴ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ŎƻƴŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ǿƻǊƪ ǘƻ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ  
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