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^—tH1 ϳ͘ϱ1ŵŝůĞƐ1

—ƌĂĚŽ1QĂƐŝŶ1 ƉJ1 Zhuϭ͕1ZhuϮ͕1tPZU͕1tA"m͕1ZPZh1 ϭϭ1ŵŝůĞƐ1

j͘ϯojĚĚŝƚŝŽŶĂůoWĞƌŵŝƚƐͬjƉƉƌŽǀĂůƐoƌĞƋƵŝƌĞĚoĨŽƌoƚŚĞoWƌŽũĞĐƚ͗o
dĂďůĞoj͘Ϯo?ƚŚĞƌ1PƉƉůŝĐĂďůĞ1—ĞƌŵŝƚƐo

PŐĞŶĐǇ1 —Ğƌŵŝƚ1ZĞƋƵŝƌĞĚ1

^ƚĂƚĞ1mĞƉĂƌƚŵĞŶƚ1ŽĨ12ŝƐŚ1ĂŶĚ13ĂŵĞ͕1ϭϲϬϮ1^ƚƌĞĂŵďĞĚ1PůƚĞƌĂƚŝŽŶ1PŐƌĞĞŵĞŶƚ1 1z1 1H1

^ƚĂƚĞ1tĂƚĞƌ1ZĞƐŽƵƌĐĞƐ1uŽŶƚƌŽů1QŽĂƌĚ͕1uůĞĂŶ1tĂƚĞƌ1PĐƚ1;utPͿ1^ĞĐƚŝŽŶ1ϰϬϭ1tĂƚĞƌ1YƵĂůŝƚǇ1uĞƌƚ͘1 1z1 1H1

h^1PƌŵǇ1uŽƌƉƐ1ŽĨ1hŶŐŝŶĞĞƌƐ͕1utP1^ĞĐƚŝŽŶ1ϰϬϰ1—Ğƌŵŝƚ1 1z1 1H1

h^12ŝƐŚ1ĂŶĚ1tŝůĚůŝĨĞ͕1hŶĚĂŶŐĞƌĞĚ1^ƉĞĐŝĞƐ1PĐƚ1^ĞĐƚŝŽŶ1ϳ1QŝŽůŽŐŝĐĂů1?ƉŝŶŝŽŶ1 1z1 1H1

^ƚĂƚĞǁŝĚĞ1uŽŶƐƚƌƵĐƚŝŽŶ13ĞŶĞƌĂů1—Ğƌŵŝƚ1uŽǀĞƌĂŐĞ1 1z1 1H1

^ƚĂƚĞǁŝĚĞ1AŶĚƵƐƚƌŝĂů13ĞŶĞƌĂů1—Ğƌŵŝƚ1uŽǀĞƌĂŐĞ1 1z1 1H1

tĞƐƚĞƌŶ1ZŝǀĞƌƐŝĚĞ1U^Ju—1uŽŶƐŝƐƚĞŶĐǇ1PƉƉƌŽǀĂů1;Ğ͘Ő͕͘1/—Z͕1mQh^—Ϳ1 1z1 1H1

?ƚŚĞƌ1;ƉůĞĂƐĞTůŝƐƚTŝŶTƚŚĞTƐƉĂĐĞTďĞůŽǁTĂƐTƌĞƋƵŝƌĞĚͿ1
uŽƵŶƚǇ1ŽĨ1ZŝǀĞƌƐŝĚĞ1uŽŶĚŝƚŝŽŶĂů1hƐĞ1—Ğƌŵŝƚ1
uŽƵŶƚǇ1ŽĨ1ZŝǀĞƌƐŝĚĞ1mĞƐŝŐŶ1ZĞǀŝĞǁ1
uŽƵŶƚǇ1ŽĨ1ZŝǀĞƌƐŝĚĞ13ƌĂĚŝŶŐ1—Ğƌŵŝƚ1
uŽƵŶƚǇ1ŽĨ1ZŝǀĞƌƐŝĚĞ1uŽŶƐƚƌƵĐƚŝŽŶ1—Ğƌŵŝƚ1

1
1z1
1z1
1z1
1z1

1H1
1H1
1H1
1H1

1

AĨ1 ǇĞƐ1 ŝƐ1 ĂŶƐǁĞƌĞĚ1 ƚŽ1 ĂŶǇ1 ŽĨ1 ƚŚĞ1 ƋƵĞƐƚŝŽŶƐ1 ĂďŽǀĞ͕1 ƚŚĞ1 uŽͲ—ĞƌŵŝƚƚĞĞ1 ŵĂǇ1 ƌĞƋƵŝƌĞ1 ƉƌŽŽĨ1 ŽĨ1
ĂƉƉƌŽǀĂůͬĐŽǀĞƌĂŐĞ1 ĨƌŽŵ1 ƚŚŽƐĞ1 ĂŐĞŶĐŝĞƐ1 ĂƐ1 ĂƉƉůŝĐĂďůĞ1 ŝŶĐůƵĚŝŶŐ1 ĚŽĐƵŵĞŶƚĂƚŝŽŶ1 ŽĨ1 ĂŶǇ1 ĂƐƐŽĐŝĂƚĞĚ1
ƌĞƋƵŝƌĞŵĞŶƚƐ1ƚŚĂƚ1ŵĂǇ1ĂĨĨĞĐƚ1ƚŚŝƐ1—ƌŽũĞĐƚͲ^ƉĞĐŝĨŝĐ1tYU—͘1

1

1

1

1
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Ͳ1ϴ1Ͳ1
1

^ĞĐƚŝŽŶon͗MKƉƚŝŵŝǌĞo^ŝƚĞohƚŝůŝǌĂƚŝŽŶo;….CoWƌŝŶĐŝƉůĞƐͿo
ZĞǀŝĞǁ1ŽĨ1ƚŚĞ1ŝŶĨŽƌŵĂƚŝŽŶ1ĐŽůůĞĐƚĞĚ1ŝŶ1^ĞĐƚŝŽŶ1͚P͛1ǁŝůů1ĂŝĚ1ŝŶ1ŝĚĞŶƚŝĨǇŝŶŐ1ƚŚĞ1ƉƌŝŶĐŝƉĂů1ĐŽŶƐƚƌĂŝŶƚƐ1ŽŶ1ƐŝƚĞ1
ĚĞƐŝŐŶ1ĂŶĚ1ƐĞůĞĐƚŝŽŶ1ŽĨ1"Am1QU—Ɛ1ĂƐ1ǁĞůů1ĂƐ1ŽƉƉŽƌƚƵŶŝƚŝĞƐ1ƚŽ1ƌĞĚƵĐĞ1ŝŵƉĞƌǀŝŽƵƐŶĞƐƐ1ĂŶĚ1ŝŶĐŽƌƉŽƌĂƚĞ1"Am1
—ƌŝŶĐŝƉůĞƐ1 ŝŶƚŽ1 ƚŚĞ1 ƐŝƚĞ1 ĂŶĚ1 ůĂŶĚƐĐĂƉĞ1 ĚĞƐŝŐŶ͘1 1 2Žƌ1 ĞǆĂŵƉůĞ͕1FRQVWUDLQWV1ŵŝŐŚƚ1 ŝŶĐůƵĚĞ1 ŝŵƉĞƌŵĞĂďůĞ1
ƐŽŝůƐ͕1 ŚŝŐŚ1 ŐƌŽƵŶĚǁĂƚĞƌ͕1 ŐƌŽƵŶĚǁĂƚĞƌ1 ƉŽůůƵƚŝŽŶ1 Žƌ1 ĐŽŶƚĂŵŝŶĂƚĞĚ1 ƐŽŝůƐ͕1 ƐƚĞĞƉ1 ƐůŽƉĞƐ͕1 ŐĞŽƚĞĐŚŶŝĐĂů1
ŝŶƐƚĂďŝůŝƚǇ͕1 ŚŝŐŚͲŝŶƚĞŶƐŝƚǇ1 ůĂŶĚ1 ƵƐĞ͕1 ŚĞĂǀǇ1 ƉĞĚĞƐƚƌŝĂŶ1 Žƌ1 ǀĞŚŝĐƵůĂƌ1 ƚƌĂĨĨŝĐ͕1 ƵƚŝůŝƚǇ1 ůŽĐĂƚŝŽŶƐ1 Žƌ1 ƐĂĨĞƚǇ1
ĐŽŶĐĞƌŶƐ͘112SSRUWXQLWLHV1ŵŝŐŚƚ1ŝŶĐůƵĚĞ1ĞǆŝƐƚŝŶŐ1ŶĂƚƵƌĂů1ĂƌĞĂƐ͕1ůŽǁ1ĂƌĞĂƐ͕1ŽĚĚůǇ1ĐŽŶĨŝŐƵƌĞĚ1Žƌ1ŽƚŚĞƌǁŝƐĞ1
ƵŶďƵŝůĚĂďůĞ1ƉĂƌĐĞůƐ͕1ĞĂƐĞŵĞŶƚƐ1ĂŶĚ1 ůĂŶĚƐĐĂƉĞ1ĂŵĞŶŝƚŝĞƐ1 ŝŶĐůƵĚŝŶŐ1ŽƉĞŶ1ƐƉĂĐĞ1ĂŶĚ1ďƵĨĨĞƌƐ1 ;ǁŚŝĐŚ1ĐĂŶ1
ĚŽƵďůĞ1 ĂƐ1 ůŽĐĂƚŝŽŶƐ1 ĨŽƌ1ďŝŽƌĞƚĞŶƚŝŽŶ1QU—ƐͿ͕1 ĂŶĚ1ĚŝĨĨĞƌĞŶĐĞƐ1 ŝŶ1 ĞůĞǀĂƚŝŽŶ1 ;ǁŚŝĐŚ1 ĐĂŶ1ƉƌŽǀŝĚĞ1ŚǇĚƌĂƵůŝĐ1
ŚĞĂĚͿ͘1 1 —ƌĞƉĂƌĞ1 Ă1 ďƌŝĞĨ1 ŶĂƌƌĂƚŝǀĞ1 ĨŽƌ1 ĞĂĐŚ1 ŽĨ1 ƚŚĞ1 ƐŝƚĞ1 ŽƉƚŝŵŝǌĂƚŝŽŶ1 ƐƚƌĂƚĞŐŝĞƐ1 ĚĞƐĐƌŝďĞĚ1 ďĞůŽǁ͘1 1 dŚŝƐ1
ŶĂƌƌĂƚŝǀĞ1ǁŝůů1ŚĞůƉ1ǇŽƵ1ĂƐ1ǇŽƵ1ƉƌŽĐĞĞĚ1ǁŝƚŚ1ǇŽƵƌ1"Am1ĚĞƐŝŐŶ1ĂŶĚ1ĞǆƉůĂŝŶ1ǇŽƵƌ1ĚĞƐŝŐŶ1ĚĞĐŝƐŝŽŶƐ1ƚŽ1ŽƚŚĞƌƐ͘11

dŚĞ1ϮϬϭϬ1^ĂŶƚĂ1PŶĂ1U^ϰ1—Ğƌŵŝƚ1ĨƵƌƚŚĞƌ1ƌĞƋƵŝƌĞƐ1ƚŚĂƚ1"Am1ZĞƚĞŶƚŝŽŶ1QU—Ɛ1;AŶĨŝůƚƌĂƚŝŽŶ1?ŶůǇ1Žƌ1JĂƌǀĞƐƚ1
ĂŶĚ1hƐĞͿ1ďĞ1ƵƐĞĚ1ƵŶůĞƐƐ1ŝƚ1ĐĂŶ1ďĞ1ƐŚŽǁŶ1ƚŚĂƚ1ƚŚŽƐĞ1QU—Ɛ1ĂƌĞ1ŝŶĨĞĂƐŝďůĞ͘11dŚĞƌĞĨŽƌĞ͕1ŝƚ1ŝƐ1ŝŵƉŽƌƚĂŶƚ1ƚŚĂƚ1
ǇŽƵƌ1 ŶĂƌƌĂƚŝǀĞ1 ŝĚĞŶƚŝĨǇ1 ĂŶĚ1 ũƵƐƚŝĨǇ1 ŝĨ1 ƚŚĞƌĞ1 ĂƌĞ1 ĂŶǇ1 ĐŽŶƐƚƌĂŝŶƚƐ1 ƚŚĂƚ1 ǁŽƵůĚ1 ƉƌĞǀĞŶƚ1 ƚŚĞ1 ƵƐĞ1 ŽĨ1 ƚŚŽƐĞ1
ĐĂƚĞŐŽƌŝĞƐ1ŽĨ1 "Am1QU—Ɛ͘1 1 ^ŝŵŝůĂƌůǇ͕1 ǇŽƵ1ƐŚŽƵůĚ1ĂůƐŽ1ŶŽƚĞ1ŽƉƉŽƌƚƵŶŝƚŝĞƐ1 ƚŚĂƚ1ĞǆŝƐƚ1ǁŚŝĐŚ1ǁŝůů1ďĞ1ƵƚŝůŝǌĞĚ1
ĚƵƌŝŶŐ1ƉƌŽũĞĐƚ1ĚĞƐŝŐŶ͘11hƉŽŶ1ĐŽŵƉůĞƚŝŽŶ1ŽĨ1ŝĚĞŶƚŝĨǇŝŶŐ1uŽŶƐƚƌĂŝŶƚƐ1ĂŶĚ1?ƉƉŽƌƚƵŶŝƚŝĞƐ͕1ŝŶĐůƵĚĞ1ƚŚĞƐĞ1ŽŶ1
ǇŽƵƌ1tYU—1^ŝƚĞ1ƉůĂŶ1ŝŶ1PƉƉĞŶĚŝǆ1ϭ͘1

^ŝƚĞoKƉƚŝŵŝǌĂƚŝŽŶo

dŚĞ1ĨŽůůŽǁŝŶŐ1ƋƵĞƐƚŝŽŶƐ1ĂƌĞ1ďĂƐĞĚ1ƵƉŽŶ1^ĞĐƚŝŽŶ1ϯ͘Ϯ1ŽĨ1ƚŚĞ1tYU—13ƵŝĚĂŶĐĞ1mŽĐƵŵĞŶƚ͘1ZĞǀŝĞǁ1ŽĨ1ƚŚĞ1
tYU—13ƵŝĚĂŶĐĞ1mŽĐƵŵĞŶƚ1ǁŝůů1ŚĞůƉ1ǇŽƵ1ĚĞƚĞƌŵŝŶĞ1ŚŽǁ1ďĞƐƚ1ƚŽ1ŽƉƚŝŵŝǌĞ1ǇŽƵƌ1ƐŝƚĞ1ĂŶĚ1ƐƵďƐĞƋƵĞŶƚůǇ1
ŝĚĞŶƚŝĨǇ1ŽƉƉŽƌƚƵŶŝƚŝĞƐ1ĂŶĚͬŽƌ1ĐŽŶƐƚƌĂŝŶƚƐ͕1ĂŶĚ1ĚŽĐƵŵĞŶƚ1ĐŽŵƉůŝĂŶĐĞ͘1

CŝĚoǇŽƵoŝĚĞŶƚŝĨǇoĂŶĚoƉƌĞƐĞƌǀĞoĞǆŝƐƚŝŶŐoĚƌĂŝŶĂŐĞoƉĂƚƚĞƌŶƐ͍o.ĨoƐŽ͕oŚŽǁ͍o.ĨoŶŽƚ͕oǁŚǇ͍o
zĞƐ͕TƚŚĞTĚƌĂŝŶĂŐĞTƉĂƚƚĞƌŶTĨŽƌTƚŚĞTƐŝƚĞTƚŚĂƚT ŝƐTďĞŝŶŐTĚĞǀĞůŽƉĞĚTǁĂƐTŶĂƚƵƌĂůůǇTĚƌĂŝŶŝŶŐTƚŽTƚŚĞTŶŽƌƚŚ͘TdŚŝƐT
ƐĂŵĞTƉĂƚƚĞƌŶTǁĂƐTĐŽŶƐĞƌǀĞĚTƐƵĐŚTƚŚĂƚTƚŚĞTƐŝƚĞTĚƌĂŝŶƐTƚŽTƚŚĞTƉƌŽƉŽƐĞĚTďŝŽƌĞƚĞŶƚŝŽŶTďĂƐŝŶ͘TT
1
CŝĚoǇŽƵoŝĚĞŶƚŝĨǇoĂŶĚoƉƌŽƚĞĐƚoĞǆŝƐƚŝŶŐoǀĞŐĞƚĂƚŝŽŶ͍o.ĨoƐŽ͕oŚŽǁ͍o.ĨoŶŽƚ͕oǁŚǇ͍o
VŽ͕T ƚƌĞĞƐTŽƌTŽƚŚĞƌTǀĞŐĞƚĂƚŝŽŶT ƚŚĂƚT ŝƐT ƌĞƋƵŝƌĞĚTƚŽTďĞTƉƌŽƚĞĐƚĞĚTǁĂƐT ŝĚĞŶƚŝĨŝĞĚTĂƚT ƚŚŝƐTƉŽŝŶƚT ŝŶT ƚŝŵĞ͘TdŚĞT
ĂƌĞĂTŽĨTƚŚĞTƉƌŽũĞĐƚTƐŝƚĞTƚŚĂƚTŝƐTďĞŝŶŐTĚĞǀĞůŽƉĞĚTǁŝůůTŚĂǀĞTĂůůTĞǆŝƐƚŝŶŐTǀĞŐĞƚĂƚŝŽŶTƌĞŵŽǀĞĚ͘TT
T
CŝĚoǇŽƵoŝĚĞŶƚŝĨǇoĂŶĚoƉƌĞƐĞƌǀĞoŶĂƚƵƌĂůoŝŶĨŝůƚƌĂƚŝŽŶoĐĂƉĂĐŝƚǇ͍o.ĨoƐŽ͕oŚŽǁ͍o.ĨoŶŽƚ͕oǁŚǇ͍o
VŽ͕TƐŝƚĞTǁŝůůTƵƐĞTĂŶTŽǀĞƌƐŝǌĞĚTďŝŽͲƌĞƚĞŶƚŝŽŶTƚŽT ƚƌĞĂƚTĂŶĚTŽǀĞƌͲŵŝƚŝŐĂƚĞTƚŚĞTĞĂƐƚTƐŝĚĞTĂŶĚTƚŚĞTƚƌĞĂƚŵĞŶƚT
ĂƌĞĂTƌĞƋƵŝƌĞĚTďǇTƚŚĞTǁĞƐƚĞƌůǇTƚǁŽTďƵŝůĚŝŶŐ͘T kŶTĂĚĚŝƚŝŽŶ͕TƚŚĞTǁĞƐƚĞƌůǇTƚǁŽTďƵŝůĚŝŶŐTǁŝůůTďĞTƚƌĞĂƚĞĚTƵƐŝŶŐT
ĨůŽǁTďĂƐĞĚTxůŽzĂƌĚTнWůƵƐΠTvŽǁŶƐƉŽƵƚTxŝůƚĞƌTŽƌTĞƋƵŝǀĂůĞŶƚ͘T
T
CŝĚoǇŽƵoŝĚĞŶƚŝĨǇoĂŶĚoŵŝŶŝŵŝǌĞoŝŵƉĞƌǀŝŽƵƐoĂƌĞĂ͍o.ĨoƐŽ͕oŚŽǁ͍o.ĨoŶŽƚ͕oǁŚǇ͍o
kŵƉĞƌǀŝŽƵƐT ĂƌĞĂT ǁĂƐT ŵŝŶŝŵŝǌĞĚT ƚŽT ƚŚĞT ůĂƌŐĞƐƚT ĞǆƚĞŶƚT ƉŽƐƐŝďůĞT ŐŝǀĞŶT ƚŚĞT ƉĂƌŬŝŶŐT ƌĞƋƵŝƌĞŵĞŶƚƐT ĂŶĚT
ĂŵĞŶŝƚŝĞƐTďĞŝŶŐTƉƌŽǀŝĚĞĚTĨŽƌTĂTƉƌŽũĞĐƚTŽĨTƚŚŝƐTƚǇƉĞ͘T
T
CŝĚoǇŽƵoŝĚĞŶƚŝĨǇoĂŶĚoĚŝƐƉĞƌƐĞoƌƵŶŽĨĨoƚŽoĂĚũĂĐĞŶƚoƉĞƌǀŝŽƵƐoĂƌĞĂƐ͍o.ĨoƐŽ͕oŚŽǁ͍o.ĨoŶŽƚ͕oǁŚǇ͍o
zĞƐ͕T ĂT ƉĞƌǀŝŽƵƐT ĂƌĞĂTǁĂƐT ĐƌĞĂƚĞĚTǁŝƚŚŝŶT ƚŚĞT ďŝŽƌĞƚĞŶƚŝŽŶ͘TVĞĂƌůǇT ĂůůT ŽĨT ƚŚĞT ƌƵŶŽĨĨT ĨƌŽŵT ƚŚĞT ĚĞǀĞůŽƉĞĚT
ƉƌŽũĞĐƚTƐŝƚĞTǁĂƐTĚŝƐƉĞƌƐĞĚTƚŽTƚŚŝƐTƉĞƌǀŝŽƵƐTĂƌĞĂ͘To T
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Ͳ1ϵ1Ͳ1
1

^ĞĐƚŝŽŶoN͗MCĞůŝŶĞĂƚĞo CƌĂŝŶĂŐĞo %ĂŶĂŐĞŵĞŶƚo jƌĞĂƐo
;C%jƐͿo
hƚŝůŝǌŝŶŐ1ƚŚĞ1ƉƌŽĐĞĚƵƌĞ1ŝŶ1^ĞĐƚŝŽŶ1ϯ͘ϯ1ŽĨ1ƚŚĞ1tYU—13ƵŝĚĂŶĐĞ1mŽĐƵŵĞŶƚ1ǁŚŝĐŚ1ĚŝƐĐƵƐƐĞƐ1ƚŚĞ1ŵĞƚŚŽĚƐ1ŽĨ1
ĚĞůŝŶĞĂƚŝŶŐ1 ĂŶĚ1 ŵĂƉƉŝŶŐ1 ǇŽƵƌ1 ƉƌŽũĞĐƚ1 ƐŝƚĞ1 ŝŶƚŽ1 ŝŶĚŝǀŝĚƵĂů1 mUPƐ͕1 ĐŽŵƉůĞƚĞ1 dĂďůĞ1 u͘ϭ1 ďĞůŽǁ1 ƚŽ1
ĂƉƉƌŽƉƌŝĂƚĞůǇ1ĐĂƚĞŐŽƌŝǌĞ1ƚŚĞ1ƚǇƉĞƐ1ŽĨ1ĐůĂƐƐŝĨŝĐĂƚŝŽŶ1;Ğ͘Ő͕͘1dǇƉĞ1P͕1dǇƉĞ1Q͕1ĞƚĐ͘Ϳ1ƉĞƌ1mUP1ĨŽƌ1ǇŽƵƌ1ƉƌŽũĞĐƚ1
ƐŝƚĞ͘1 hƉŽŶ1 ĐŽŵƉůĞƚŝŽŶ1 ŽĨ1 ƚŚŝƐ1 ƚĂďůĞ͕1 ƚŚŝƐ1 ŝŶĨŽƌŵĂƚŝŽŶ1ǁŝůů1 ƚŚĞŶ1 ďĞ1 ƵƐĞĚ1 ƚŽ1 ƉŽƉƵůĂƚĞ1 ĂŶĚ1 ƚĂďƵůĂƚĞ1 ƚŚĞ1
ĐŽƌƌĞƐƉŽŶĚŝŶŐ1ƚĂďůĞƐ1ĨŽƌ1ƚŚĞŝƌ1ƌĞƐƉĞĐƚŝǀĞ1mUP1ĐůĂƐƐŝĨŝĐĂƚŝŽŶƐ͘1

dĂďůĞoN͘ϭomUP1uůĂƐƐŝĨŝĐĂƚŝŽŶƐo
mUP1HĂŵĞ1Žƌ1Am1 ^ƵƌĨĂĐĞ1dǇƉĞ;ƐͿϭ1 PƌĞĂ1;^Ƌ͘12ƚ͘Ϳ1 mUP1dǇƉĞ1

v͘ϭ͘ϭ1 ZŽŽĨƐ1 ϳ͕ϮϯϮ1 m1
v͘ϭ͘ϮT wŽŶĐƌĞƚĞTͬTeƐƉŚĂůƚT ϲ͕ϯϬϵT m1
v͘ϭ͘ϯ1 MĂŶĚƐĐĂƉĞ1 ϲ͕ϴϬϭTT m1
v͘Ϯ͘ϭ1 ZŽŽĨƐ1 ϭϱ͕ϭϮϯ1 m1
v͘Ϯ͘ϮT wŽŶĐƌĞƚĞTͬTeƐƉŚĂůƚT ϱ͕ϵϵϵT m1
v͘Ϯ͘ϯT MĂŶĚƐĐĂƉĞT ϰ͕ϯϬϵT m1
v͘ϯ͘ϭ1 ZŽŽĨƐ1 ϯϭ͕ϬϮϳ1 m1
v͘ϯ͘Ϯ1 wŽŶĐƌĞƚĞTͬTeƐƉŚĂůƚ1 ϲϲ͕Ϭϰϯ1 m1
v͘ϯ͘ϯ1 MĂŶĚƐĐĂƉĞ1 Ϯϴ͕ϯϳϴ1 m1

ϭZĞĨĞƌĞŶĐĞTdĂďůĞTϮͲϭTŝŶTƚŚĞTtY=WTzƵŝĚĂŶĐĞTvŽĐƵŵĞŶƚTƚŽTƉŽƉƵůĂƚĞTƚŚŝƐTĐŽůƵŵŶT
T

dĂďůĞoN͘ϮodǇƉĞ1͚P͕͛1^ĞůĨͲdƌĞĂƚŝŶŐ1PƌĞĂƐo
mUP1HĂŵĞ1Žƌ1Am1 PƌĞĂ1;^Ƌ͘12ƚ͘Ϳ1 ^ƚĂďŝůŝǌĂƚŝŽŶ1dǇƉĞ1 AƌƌŝŐĂƚŝŽŶ1dǇƉĞ1;ŝĨ1ĂŶǇͿ1

1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
o

dĂďůĞoN͘ϯodǇƉĞ1͚Q͕͛1^ĞůĨͲZĞƚĂŝŶŝŶŐ1PƌĞĂƐo

^ĞůĨͲZĞƚĂŝŶŝŶŐojƌĞĂo
dǇƉĞo ͚N͛o C%jƐo ƚŚĂƚo ĂƌĞo ĚƌĂŝŶŝŶŐo ƚŽo ƚŚĞo ^ĞůĨͲZĞƚĂŝŶŝŶŐo
jƌĞĂo

mUP1

HĂŵĞͬ1Am1
—ŽƐƚͲƉƌŽũĞĐƚ11
ƐƵƌĨĂĐĞ1ƚǇƉĞ1

PƌĞĂ1
;ƐƋƵĂƌĞ1
ĨĞĞƚͿ1

^ƚŽƌŵ1

mĞƉƚŚ1
;ŝŶĐŚĞƐͿ11 mUP1 HĂŵĞ1 ͬ1

Am1

΀u΁1 ĨƌŽŵ1 dĂďůĞ1 u͘ϰ1
с11

ZĞƋƵŝƌĞĚ1 ZĞƚĞŶƚŝŽŶ1 mĞƉƚŚ1
;ŝŶĐŚĞƐͿ1

΀P΁1 ΀Q΁1 ΀u΁1 ΀m΁1

HͬP1 1 1 1 HͬP1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1
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Ͳ1ϭϬ1Ͳ1
1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

ሾܦሿ ൌ ሾܤሿ ൅ ሾܤሿ ή ሾܥሿ
ሾܣሿ o

dĂďůĞoN͘ϰodǇƉĞ1͚u͕͛1PƌĞĂƐ1ƚŚĂƚ1mƌĂŝŶ1ƚŽ1^ĞůĨͲZĞƚĂŝŶŝŶŐ1PƌĞĂƐo

C%jo ZĞĐĞŝǀŝŶŐo^ĞůĨͲZĞƚĂŝŶŝŶŐoC%jo

mU
P1
HĂ

ŵ
Ğͬ
1Am

1

Pƌ
ĞĂ

11
;Ɛ
ƋƵ

Ăƌ
Ğ1
ĨĞ
Ğƚ
Ϳ1

—Ž
Ɛƚ
ͲƉ
ƌŽ
ũĞ
Đƚ
11

ƐƵ
ƌĨĂ

ĐĞ
1ƚǇ

ƉĞ
1

ZƵ
ŶŽ

ĨĨ1
ĨĂ
Đƚ
Žƌ
1

—ƌŽĚƵĐƚ1

mUP1ŶĂŵĞ1ͬAm1

PƌĞĂ1 ;ƐƋƵĂƌĞ1
ĨĞĞƚͿ1 ZĂƚŝŽ11

΀P΁1 ΀Q΁1 ΀u΁1с1΀P΁1ǆ1΀Q΁1 1΀m΁1 ΀u΁ͬ΀m΁1

HͬP1 1 1 1 1 HͬP1 1 1

o
dĂďůĞoN͘ϱodǇƉĞ1͚m͕͛1PƌĞĂƐ1mƌĂŝŶŝŶŐ1ƚŽ1QU—Ɛo
mUP1HĂŵĞ1Žƌ1Am1 QU—1HĂŵĞ1Žƌ1Am1

v͘ϭ1 QŝŽͲZĞƚĞŶƚŝŽŶ1;ŽǀĞƌƐŝǌĞĚ1m͘ϯͿ1
v͘Ϯ1 QŝŽͲZĞƚĞŶƚŝŽŶ1;ŽǀĞƌƐŝǌĞĚ1m͘ϯͿ1
v͘ϯ1 QŝŽͲZĞƚĞŶƚŝŽŶ1QĂƐŝŶ1;?ǀĞƌƐŝǌĞĚͿ1

VŽƚĞ͗1=ŽƌĞTƚŚĂŶTŽŶĞTĚƌĂŝŶĂŐĞTŵĂŶĂŐĞŵĞŶƚTĂƌĞĂTĐĂŶTĚƌĂŝŶTƚŽTĂTƐŝŶŐůĞTMkvTd=W͕TŚŽǁĞǀĞƌ͕TŽŶĞTĚƌĂŝŶĂŐĞTŵĂŶĂŐĞŵĞŶƚTĂƌĞĂTŵĂǇT
ŶŽƚT ĚƌĂŝŶT ƚŽT ŵŽƌĞT ƚŚĂŶT ŽŶĞT d=W͘
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Ͳ1ϭϭ1Ͳ1
1

Ͳ1

^ĞĐƚŝŽŶoC͗M.ŵƉůĞŵĞŶƚo….Con%WƐo

C͘ϭo.ŶĨŝůƚƌĂƚŝŽŶojƉƉůŝĐĂďŝůŝƚǇoo
AƐ1 ƚŚĞƌĞ1 ĂŶ1 ĂƉƉƌŽǀĞĚ1 ĚŽǁŶƐƚƌĞĂŵ1 ͚JŝŐŚĞƐƚ1 ĂŶĚ1 QĞƐƚ1 hƐĞ͛1 ĨŽƌ1 ƐƚŽƌŵǁĂƚĞƌ1 ƌƵŶŽĨĨ1 ;ƐĞĞ1 ĚŝƐĐƵƐƐŝŽŶ1 ŝŶ1
uŚĂƉƚĞƌ1Ϯ͘ϰ͘ϰ1ŽĨ1ƚŚĞ1tYU—13ƵŝĚĂŶĐĞ1mŽĐƵŵĞŶƚ1ĨŽƌ1ĨƵƌƚŚĞƌ1ĚĞƚĂŝůƐͿ͍11 N<N NvN

AĨ1ǇĞƐ1ŚĂƐ1ďĞĞŶ1ĐŚĞĐŬĞĚ͕1AŶĨŝůƚƌĂƚŝŽŶ1QU—Ɛ1ƐŚĂůů1ŶŽƚ1ďĞ1ƵƐĞĚ1ĨŽƌ1ƚŚĞ1ƐŝƚĞ͘1AĨ1ŶŽ͕1ĐŽŶƚŝŶƵĞ1ǁŽƌŬŝŶŐ1ƚŚƌŽƵŐŚ1
ƚŚŝƐ1 ƐĞĐƚŝŽŶ1 ƚŽ1 ŝŵƉůĞŵĞŶƚ1 ǇŽƵƌ1 "Am1 QU—Ɛ͘1 Aƚ1 ŝƐ1 ƌĞĐŽŵŵĞŶĚĞĚ1 ƚŚĂƚ1 ǇŽƵ1 ĐŽŶƚĂĐƚ1 ǇŽƵƌ1 uŽͲ—ĞƌŵŝƚƚĞĞ1 ƚŽ1
ǀĞƌŝĨǇ1 ǁŚĞƚŚĞƌ1 Žƌ1 ŶŽƚ1 ǇŽƵƌ1 ƉƌŽũĞĐƚ1 ĚŝƐĐŚĂƌŐĞƐ1 ƚŽ1 ĂŶ1 ĂƉƉƌŽǀĞĚ1 ĚŽǁŶƐƚƌĞĂŵ1 ͚JŝŐŚĞƐƚ1 ĂŶĚ1 QĞƐƚ1 hƐĞ͛1
ĨĞĂƚƵƌĞ͘1

1
FĞŽƚĞĐŚŶŝĐĂůoZĞƉŽƌƚo

P13ĞŽƚĞĐŚŶŝĐĂů1ZĞƉŽƌƚ1Žƌ1—ŚĂƐĞ1A1hŶǀŝƌŽŶŵĞŶƚĂů1^ŝƚĞ1PƐƐĞƐƐŵĞŶƚ1ŵĂǇ1ďĞ1ƌĞƋƵŝƌĞĚ1ďǇ1ƚŚĞ1uŽƉĞƌŵŝƚƚĞĞ1ƚŽ1
ĐŽŶĨŝƌŵ1ƉƌĞƐĞŶƚ1ĂŶĚ1ƉĂƐƚ1ƐŝƚĞ1ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ1ƚŚĂƚ1ŵĂǇ1ĂĨĨĞĐƚ1ƚŚĞ1ƵƐĞ1ŽĨ1AŶĨŝůƚƌĂƚŝŽŶ1QU—Ɛ͘1AŶ1ĂĚĚŝƚŝŽŶ͕1ƚŚĞ1
uŽͲ—ĞƌŵŝƚƚĞĞ͕1Ăƚ1ƚŚĞŝƌ1ĚŝƐĐƌĞƚŝŽŶ͕1ŵĂǇ1ŶŽƚ1ƌĞƋƵŝƌĞ1Ă1ŐĞŽƚĞĐŚŶŝĐĂů1ƌĞƉŽƌƚ1ĨŽƌ1ƐŵĂůů1ƉƌŽũĞĐƚƐ1ĂƐ1ĚĞƐĐƌŝďĞĚ1
ŝŶ1uŚĂƉƚĞƌ1Ϯ1ŽĨ1ƚŚĞ1tYU—13ƵŝĚĂŶĐĞ1mŽĐƵŵĞŶƚ͘1AĨ1Ă1ŐĞŽƚĞĐŚŶŝĐĂů1ƌĞƉŽƌƚ1ŚĂƐ1ďĞĞŶ1ƉƌĞƉĂƌĞĚ͕1ŝŶĐůƵĚĞ1ŝƚ1ŝŶ1
PƉƉĞŶĚŝǆ1 ϯ͘1 AŶ1 ĂĚĚŝƚŝŽŶ͕1 ŝĨ1 Ă1 —ŚĂƐĞ1 A1 hŶǀŝƌŽŶŵĞŶƚĂů1 ^ŝƚĞ1 PƐƐĞƐƐŵĞŶƚ1 ŚĂƐ1 ďĞĞŶ1 ƉƌĞƉĂƌĞĚ͕1 ŝŶĐůƵĚĞ1 ŝƚ1 ŝŶ1
PƉƉĞŶĚŝǆ1ϰ͘1

AƐ1ƚŚŝƐ1ƉƌŽũĞĐƚ1ĐůĂƐƐŝĨŝĞĚ1ĂƐ1Ă1ƐŵĂůů1ƉƌŽũĞĐƚ1ĐŽŶƐŝƐƚĞŶƚ1ǁŝƚŚ1ƚŚĞ1ƌĞƋƵŝƌĞŵĞŶƚƐ1ŽĨ1uŚĂƉƚĞƌ1Ϯ1ŽĨ1ƚŚĞ1tYU—1
3ƵŝĚĂŶĐĞ1mŽĐƵŵĞŶƚ͍1 1z1 1H1

.ŶĨŝůƚƌĂƚŝŽŶoyĞĂƐŝďŝůŝƚǇo

dĂďůĞ1 m͘ϭ1 ďĞůŽǁ1 ŝƐ1ŵĞĂŶƚ1 ƚŽ1 ƉƌŽǀŝĚĞ1 Ă1 ƐŝŵƉůĞ1ŵĞĂŶƐ1 ŽĨ1 ĂƐƐĞƐƐŝŶŐ1ǁŚŝĐŚ1 mUPƐ1 ŽŶ1 ǇŽƵƌ1 ƐŝƚĞ1 ƐƵƉƉŽƌƚ1
AŶĨŝůƚƌĂƚŝŽŶ1 QU—Ɛ1 ĂŶĚ1 ŝƐ1 ĚŝƐĐƵƐƐĞĚ1 ŝŶ1 ƚŚĞ1 tYU—1 3ƵŝĚĂŶĐĞ1 mŽĐƵŵĞŶƚ1 ŝŶ1 uŚĂƉƚĞƌ1 Ϯ͘ϰ͘ϱ͘1 uŚĞĐŬ1 ƚŚĞ1
ĂƉƉƌŽƉƌŝĂƚĞ1 ďŽǆ1 ĨŽƌ1 ĞĂĐŚ1 ƋƵĞƐƚŝŽŶ1 ĂŶĚ1 ƚŚĞŶ1 ůŝƐƚ1 ĂĨĨĞĐƚĞĚ1 mUPƐ1 ĂƐ1 ĂƉƉůŝĐĂďůĞ͘1 AĨ1 ĂĚĚŝƚŝŽŶĂů1 ƐƉĂĐĞ1 ŝƐ1
ŶĞĞĚĞĚ͕1ĂĚĚ1Ă1ƌŽǁ1ďĞůŽǁ1ƚŚĞ1ĐŽƌƌĞƐƉŽŶĚŝŶŐ1ĂŶƐǁĞƌ͘11

dĂďůĞoC͘ϭoAŶĨŝůƚƌĂƚŝŽŶ12ĞĂƐŝďŝůŝƚǇo
CŽĞƐoƚŚĞoƉƌŽũĞĐƚoƐŝƚĞ͙o z(^o kKo
͙ŚĂǀĞ1ĂŶǇ1mUPƐ1ǁŝƚŚ1Ă1ƐĞĂƐŽŶĂů1ŚŝŐŚ1ŐƌŽƵŶĚǁĂƚĞƌ1ŵĂƌŬ1ƐŚĂůůŽǁĞƌ1ƚŚĂŶ1ϭϬ1ĨĞĞƚ͍1 1 y1
1111111111AĨ1zĞƐ͕1ůŝƐƚ1ĂĨĨĞĐƚĞĚ1mUPƐ͗1 1 1
͙ŚĂǀĞ1ĂŶǇ1mUPƐ1ůŽĐĂƚĞĚ1ǁŝƚŚŝŶ1ϭϬϬ1ĨĞĞƚ1ŽĨ1Ă1ǁĂƚĞƌ1ƐƵƉƉůǇ1ǁĞůů͍1 1 y1
1111111111AĨ1zĞƐ͕1ůŝƐƚ1ĂĨĨĞĐƚĞĚ1mUPƐ͗1 1 1
͙ŚĂǀĞ1 ĂŶǇ1 ĂƌĞĂƐ1 ŝĚĞŶƚŝĨŝĞĚ1 ďǇ1 ƚŚĞ1 ŐĞŽƚĞĐŚŶŝĐĂů1 ƌĞƉŽƌƚ1 ĂƐ1 ƉŽƐŝŶŐ1 Ă1 ƉƵďůŝĐ1 ƐĂĨĞƚǇ1 ƌŝƐŬ1 ǁŚĞƌĞ1 ŝŶĨŝůƚƌĂƚŝŽŶ1 ŽĨ1
ƐƚŽƌŵǁĂƚĞƌ1ĐŽƵůĚ1ŚĂǀĞ1Ă1ŶĞŐĂƚŝǀĞ1ŝŵƉĂĐƚ͍1

1 y1

1111111111AĨ1zĞƐ͕1ůŝƐƚ1ĂĨĨĞĐƚĞĚ1mUPƐ͗1 1 1
͙ŚĂǀĞ1ŵĞĂƐƵƌĞĚ1ŝŶͲƐŝƚƵ1ŝŶĨŝůƚƌĂƚŝŽŶ1ƌĂƚĞƐ1ŽĨ1ůĞƐƐ1ƚŚĂŶ1ϭ͘ϲ1ŝŶĐŚĞƐ1ͬ1ŚŽƵƌ͍1 y1 1
1111111111AĨ1zĞƐ͕1ůŝƐƚ1ĂĨĨĞĐƚĞĚ1mUPƐ͗1 1 1
͙ŚĂǀĞ1 ƐŝŐŶŝĨŝĐĂŶƚ1 ĐƵƚ1 ĂŶĚͬŽƌ1 Ĩŝůů1 ĐŽŶĚŝƚŝŽŶƐ1 ƚŚĂƚ1 ǁŽƵůĚ1 ƉƌĞĐůƵĚĞ1 ŝŶͲƐŝƚƵ1 ƚĞƐƚŝŶŐ1 ŽĨ1 ŝŶĨŝůƚƌĂƚŝŽŶ1 ƌĂƚĞƐ1 Ăƚ1 ƚŚĞ1 ĨŝŶĂů1
ŝŶĨŝůƚƌĂƚŝŽŶ1ƐƵƌĨĂĐĞ͍1

1 y1

1111111111AĨ1zĞƐ͕1ůŝƐƚ1ĂĨĨĞĐƚĞĚ1mUPƐ͗1 1 1
͙ŐĞŽƚĞĐŚŶŝĐĂů1ƌĞƉŽƌƚ1ŝĚĞŶƚŝĨǇ1ŽƚŚĞƌ1ƐŝƚĞͲƐƉĞĐŝĨŝĐ1ĨĂĐƚŽƌƐ1ƚŚĂƚ1ǁŽƵůĚ1ƉƌĞĐůƵĚĞ1ĞĨĨĞĐƚŝǀĞ1ĂŶĚ1ƐĂĨĞ1ŝŶĨŝůƚƌĂƚŝŽŶ͍1 1 1
1111111111mĞƐĐƌŝďĞ1ŚĞƌĞ͗11;ZĞƉŽƌƚ1HͬP1ĐƵƌƌĞŶƚůǇͿ1 1 1

AĨ1ǇŽƵ1ĂŶƐǁĞƌĞĚ1͞zĞƐ͟1ƚŽ1ĂŶǇ1ŽĨ1ƚŚĞ1ƋƵĞƐƚŝŽŶƐ1ĂďŽǀĞ1ĨŽƌ1ĂŶǇ1mUP͕1AŶĨŝůƚƌĂƚŝŽŶ1QU—Ɛ1ƐŚŽƵůĚ1ŶŽƚ1ďĞ1ƵƐĞĚ1
ĨŽƌ1ƚŚŽƐĞ1mUPƐ1ĂŶĚ1ǇŽƵ1ƐŚŽƵůĚ1ƉƌŽĐĞĞĚ1ƚŽ1ƚŚĞ1ĂƐƐĞƐƐŵĞŶƚ1ĨŽƌ1JĂƌǀĞƐƚ1ĂŶĚ1hƐĞ1ďĞůŽǁ͘1
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Ͳ1ϭϮ1Ͳ1
1

C͘ϮoIĂƌǀĞƐƚoĂŶĚohƐĞojƐƐĞƐƐŵĞŶƚo
—ůĞĂƐĞ1ĐŚĞĐŬ1ǁŚĂƚ1ĂƉƉůŝĞƐ͗T

NNNNNN☐1ZĞĐůĂŝŵĞĚ1ǁĂƚĞƌ1ǁŝůů1ďĞ1ƵƐĞĚ1ĨŽƌ1ƚŚĞ1ŶŽŶͲƉŽƚĂďůĞ1ǁĂƚĞƌ1ĚĞŵĂŶĚƐ1ĨŽƌ1ƚŚĞ1ƉƌŽũĞĐƚ͘1

☐mŽǁŶƐƚƌĞĂŵ1ǁĂƚĞƌ1ƌŝŐŚƚƐ1ŵĂǇ1ďĞ1ŝŵƉĂĐƚĞĚ1ďǇ1JĂƌǀĞƐƚ1ĂŶĚ1hƐĞ1ĂƐ1ĂƉƉƌŽǀĞĚ1ďǇ1ƚŚĞ1ZĞŐŝŽŶĂů1
QŽĂƌĚ1;ǀĞƌŝĨǇ1ǁŝƚŚ1ƚŚĞ1uŽƉĞƌŵŝƚƚĞĞͿ͘11

☐dŚĞ1mĞƐŝŐŶ1uĂƉƚƵƌĞ1sŽůƵŵĞ1ǁŝůů1 ďĞ1 ĂĚĚƌĞƐƐĞĚ1 ƵƐŝŶŐ1 AŶĨŝůƚƌĂƚŝŽŶ1?ŶůǇ1 QU—Ɛ͘1 AŶ1 ƐƵĐŚ1 Ă1 ĐĂƐĞ͕1
JĂƌǀĞƐƚ1ĂŶĚ1hƐĞ1QU—Ɛ1ĂƌĞ1Ɛƚŝůů1ĞŶĐŽƵƌĂŐĞĚ͕1ďƵƚ1ŝƚ1ǁŽƵůĚ1ŶŽƚ1ďĞ1ƌĞƋƵŝƌĞĚ1ŝĨ1ƚŚĞ1mĞƐŝŐŶ1uĂƉƚƵƌĞ1
sŽůƵŵĞ1ǁŝůů1ďĞ1ŝŶĨŝůƚƌĂƚĞĚ1Žƌ1ĞǀĂƉŽƚƌĂŶƐƉŝƌĞĚ͘11

NHŽŶĞ1ŽĨ1ƚŚĞ1ĂďŽǀĞ1ĂƉƉůǇ͘1

1

.ƌƌŝŐĂƚŝŽŶohƐĞoyĞĂƐŝďŝůŝƚǇo
uŽŵƉůĞƚĞ1ƚŚĞ1ĨŽůůŽǁŝŶŐ1ƐƚĞƉƐ1ƚŽ1ĚĞƚĞƌŵŝŶĞ1ƚŚĞ1ĨĞĂƐŝďŝůŝƚǇ1ŽĨ1ŚĂƌǀĞƐƚŝŶŐ1ƐƚŽƌŵǁĂƚĞƌ1ƌƵŶŽĨĨ1ĨŽƌ1AƌƌŝŐĂƚŝŽŶ1
hƐĞ1QU—Ɛ1ŽŶ1ǇŽƵƌ1ƐŝƚĞ͗1

^ƚĞƉ1ϭ͗1 AĚĞŶƚŝĨǇ1ƚŚĞ1ƚŽƚĂů1ĂƌĞĂ1ŽĨ1ŝƌƌŝŐĂƚĞĚ1ůĂŶĚƐĐĂƉĞ1ŽŶ1ƚŚĞ1ƐŝƚĞ͕1ĂŶĚ1ƚŚĞ1ƚǇƉĞ1ŽĨ1ůĂŶĚƐĐĂƉŝŶŐ1ƵƐĞĚ͘1

T dŽƚĂůTeƌĞĂTŽĨTkƌƌŝŐĂƚĞĚTMĂŶĚƐĐĂƉĞ͗1ϯϱ͕ϲϲϳ1ƐĨ1

T dǇƉĞTŽĨTMĂŶĚƐĐĂƉŝŶŐT;wŽŶƐĞƌǀĂƚŝŽŶTvĞƐŝŐŶTŽƌTeĐƚŝǀĞTdƵƌĨͿ͗1uŽŶƐĞƌǀĂƚŝŽŶ1mĞƐŝŐŶ1

^ƚĞƉ1Ϯ͗1 AĚĞŶƚŝĨǇ1ƚŚĞ1ƉůĂŶŶĞĚ1ƚŽƚĂů1ŽĨ1Ăůů1 ŝŵƉĞƌǀŝŽƵƐ1ĂƌĞĂƐ1ŽŶ1ƚŚĞ1ƉƌŽƉŽƐĞĚ1ƉƌŽũĞĐƚ1ĨƌŽŵ1ǁŚŝĐŚ1ƌƵŶŽĨĨ1
ŵŝŐŚƚ1ďĞ1 ĨĞĂƐŝďůǇ1 ĐĂƉƚƵƌĞĚ1ĂŶĚ1 ƐƚŽƌĞĚ1 ĨŽƌ1 ŝƌƌŝŐĂƚŝŽŶ1ƵƐĞ͘1mĞƉĞŶĚŝŶŐ1ŽŶ1 ƚŚĞ1 ĐŽŶĨŝŐƵƌĂƚŝŽŶ1ŽĨ1
ďƵŝůĚŝŶŐƐ1 ĂŶĚ1 ŽƚŚĞƌ1 ŝŵƉĞƌǀŝŽƵƐ1 ĂƌĞĂƐ1ŽŶ1 ƚŚĞ1 ƐŝƚĞ͕1 ǇŽƵ1ŵĂǇ1 ĐŽŶƐŝĚĞƌ1 ƚŚĞ1 ƐŝƚĞ1 ĂƐ1 Ă1ǁŚŽůĞ͕1 Žƌ1
ƉĂƌƚƐ1 ŽĨ1 ƚŚĞ1 ƐŝƚĞ͕1 ƚŽ1 ĞǀĂůƵĂƚĞ1 ƌĞĂƐŽŶĂďůĞ1 ƐĐĞŶĂƌŝŽƐ1 ĨŽƌ1 ĐĂƉƚƵƌŝŶŐ1 ĂŶĚ1 ƐƚŽƌŝŶŐ1 ƌƵŶŽĨĨ1 ĂŶĚ1
ĚŝƌĞĐƚŝŶŐ1ƚŚĞ1ƐƚŽƌĞĚ1ƌƵŶŽĨĨ1ƚŽ1ƚŚĞ1ƉŽƚĞŶƚŝĂů1ƵƐĞ;ƐͿ1ŝĚĞŶƚŝĨŝĞĚ1ŝŶ1^ƚĞƉ1ϭ1ĂďŽǀĞ͘11

T dŽƚĂůTeƌĞĂTŽĨTkŵƉĞƌǀŝŽƵƐT^ƵƌĨĂĐĞƐ͗Tϭϯϱ͕ϳϰϵ1

^ƚĞƉ1ϯ͗1 uƌŽƐƐ1 ƌĞĨĞƌĞŶĐĞ1 ƚŚĞ1 mĞƐŝŐŶ1 ^ƚŽƌŵ1 ĚĞƉƚŚ1 ĨŽƌ1 ƚŚĞ1 ƉƌŽũĞĐƚ1 ƐŝƚĞ1 ;ƐĞĞ1 hǆŚŝďŝƚ1 P1 ŽĨ1 ƚŚĞ1 tYU—1
3ƵŝĚĂŶĐĞ1 mŽĐƵŵĞŶƚͿ1 ǁŝƚŚ1 ƚŚĞ1 ůĞĨƚ1 ĐŽůƵŵŶ1 ŽĨ1 dĂďůĞ1 ϮͲϯ1 ŝŶ1 uŚĂƉƚĞƌ1 Ϯ1 ƚŽ1 ĚĞƚĞƌŵŝŶĞ1 ƚŚĞ1
ŵŝŶŝŵƵŵ1ĂƌĞĂ1ŽĨ1hĨĨĞĐƚŝǀĞ1AƌƌŝŐĂƚĞĚ1PƌĞĂ1ƉĞƌ1dƌŝďƵƚĂƌǇ1AŵƉĞƌǀŝŽƵƐ1PƌĞĂ1;hAPdAPͿ͘1

T BŶƚĞƌTǇŽƵƌTBkedkeTĨĂĐƚŽƌ͗1Ϭ͘ϱϭ1

^ƚĞƉ1ϰ͗1 UƵůƚŝƉůǇ1ƚŚĞ1ƵŶŝƚ1ǀĂůƵĞ1ŽďƚĂŝŶĞĚ1ĨƌŽŵ1^ƚĞƉ1ϯ1ďǇ1ƚŚĞ1ƚŽƚĂů1ŽĨ1ŝŵƉĞƌǀŝŽƵƐ1ĂƌĞĂƐ1ĨƌŽŵ1^ƚĞƉ1Ϯ1ƚŽ1
ĚĞǀĞůŽƉ1ƚŚĞ1ŵŝŶŝŵƵŵ1ŝƌƌŝŐĂƚĞĚ1ĂƌĞĂ1ƚŚĂƚ1ǁŽƵůĚ1ďĞ1ƌĞƋƵŝƌĞĚ͘11

T =ŝŶŝŵƵŵTƌĞƋƵŝƌĞĚTŝƌƌŝŐĂƚĞĚTĂƌĞĂ͗1Ϭ͘ϱϭ1Ύ1ϭϯϱ͕ϳϰϵсϲϵ͕ϮϯϮ1

^ƚĞƉ1ϱ͗1 mĞƚĞƌŵŝŶĞ1 ŝĨ1 ŚĂƌǀĞƐƚŝŶŐ1 ƐƚŽƌŵǁĂƚĞƌ1 ƌƵŶŽĨĨ1 ĨŽƌ1 ŝƌƌŝŐĂƚŝŽŶ1 ƵƐĞ1 ŝƐ1 ĨĞĂƐŝďůĞ1 ĨŽƌ1 ƚŚĞ1 ƉƌŽũĞĐƚ1 ďǇ1
ĐŽŵƉĂƌŝŶŐ1 ƚŚĞ1 ƚŽƚĂů1 ĂƌĞĂ1ŽĨ1 ŝƌƌŝŐĂƚĞĚ1 ůĂŶĚƐĐĂƉĞ1 ;^ƚĞƉ1 ϭͿ1 ƚŽ1 ƚŚĞ1ŵŝŶŝŵƵŵ1 ƌĞƋƵŝƌĞĚ1 ŝƌƌŝŐĂƚĞĚ1
ĂƌĞĂ1;^ƚĞƉ1ϰͿ͘1

1

%ŝŶŝŵƵŵoƌĞƋƵŝƌĞĚoŝƌƌŝŐĂƚĞĚoĂƌĞĂo;^ƚĞƉoϰͿo jǀĂŝůĂďůĞo.ƌƌŝŐĂƚĞĚo…ĂŶĚƐĐĂƉĞo;^ƚĞƉoϭͿo

ϲϵ͕ϮϯϮ1 ϯϱ͕ϲϲϭ1

o
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Ͳ1ϭϯ1Ͳ1
1

dŽŝůĞƚohƐĞoyĞĂƐŝďŝůŝƚǇo

uŽŵƉůĞƚĞ1 ƚŚĞ1 ĨŽůůŽǁŝŶŐ1 ƐƚĞƉƐ1 ƚŽ1 ĚĞƚĞƌŵŝŶĞ1 ƚŚĞ1 ĨĞĂƐŝďŝůŝƚǇ1 ŽĨ1 ŚĂƌǀĞƐƚŝŶŐ1 ƐƚŽƌŵǁĂƚĞƌ1 ƌƵŶŽĨĨ1 ĨŽƌ1 ƚŽŝůĞƚ1
ĨůƵƐŚŝŶŐ1ƵƐĞƐ1ŽŶ1ǇŽƵƌ1ƐŝƚĞ͗1

^ƚĞƉ1ϭ͗1 AĚĞŶƚŝĨǇ1 ƚŚĞ1ƉƌŽũĞĐƚĞĚ1ƚŽƚĂů1ŶƵŵďĞƌ1ŽĨ1ĚĂŝůǇ1ƚŽŝůĞƚ1ƵƐĞƌƐ1ĚƵƌŝŶŐ1 ƚŚĞ1ǁĞƚ1ƐĞĂƐŽŶ͕1ĂŶĚ1ĂĐĐŽƵŶƚ1
ĨŽƌ1ĂŶǇ1ƉĞƌŝŽĚŝĐ1ƐŚƵƚ1ĚŽǁŶƐ1Žƌ1ŽƚŚĞƌ1ůĂƉƐĞƐ1ŝŶ1ŽĐĐƵƉĂŶĐǇ͗1

T WƌŽũĞĐƚĞĚTVƵŵďĞƌTŽĨTvĂŝůǇTdŽŝůĞƚThƐĞƌƐ͗TϮϰTƚƵͬĂĐTΎTϯ͘ϵϰTсTϵϰ͘ϱϲT

T WƌŽũĞĐƚTdǇƉĞ͗T^ĐŚŽŽůT

^ƚĞƉ1Ϯ͗1 AĚĞŶƚŝĨǇ1ƚŚĞ1ƉůĂŶŶĞĚ1ƚŽƚĂů1ŽĨ1Ăůů1 ŝŵƉĞƌǀŝŽƵƐ1ĂƌĞĂƐ1ŽŶ1ƚŚĞ1ƉƌŽƉŽƐĞĚ1ƉƌŽũĞĐƚ1ĨƌŽŵ1ǁŚŝĐŚ1ƌƵŶŽĨĨ1
ŵŝŐŚƚ1 ďĞ1 ĨĞĂƐŝďůǇ1 ĐĂƉƚƵƌĞĚ1 ĂŶĚ1 ƐƚŽƌĞĚ1 ĨŽƌ1 ƚŽŝůĞƚ1 ƵƐĞ͘1 1 mĞƉĞŶĚŝŶŐ1 ŽŶ1 ƚŚĞ1 ĐŽŶĨŝŐƵƌĂƚŝŽŶ1 ŽĨ1
ďƵŝůĚŝŶŐƐ1 ĂŶĚ1 ŽƚŚĞƌ1 ŝŵƉĞƌǀŝŽƵƐ1 ĂƌĞĂƐ1ŽŶ1 ƚŚĞ1 ƐŝƚĞ͕1 ǇŽƵ1ŵĂǇ1 ĐŽŶƐŝĚĞƌ1 ƚŚĞ1 ƐŝƚĞ1 ĂƐ1 Ă1ǁŚŽůĞ͕1 Žƌ1
ƉĂƌƚƐ1 ŽĨ1 ƚŚĞ1 ƐŝƚĞ͕1 ƚŽ1 ĞǀĂůƵĂƚĞ1 ƌĞĂƐŽŶĂďůĞ1 ƐĐĞŶĂƌŝŽƐ1 ĨŽƌ1 ĐĂƉƚƵƌŝŶŐ1 ĂŶĚ1 ƐƚŽƌŝŶŐ1 ƌƵŶŽĨĨ1 ĂŶĚ1
ĚŝƌĞĐƚŝŶŐ1ƚŚĞ1ƐƚŽƌĞĚ1ƌƵŶŽĨĨ1ƚŽ1ƚŚĞ1ƉŽƚĞŶƚŝĂů1ƵƐĞ;ƐͿ1ŝĚĞŶƚŝĨŝĞĚ1ŝŶ1^ƚĞƉ1ϭ1ĂďŽǀĞ͘11

T dŽƚĂůTeƌĞĂTŽĨTkŵƉĞƌǀŝŽƵƐT^ƵƌĨĂĐĞƐ͗Tϭϯϱ͕ϳϰϵͬϰϯ͕ϱϲϬс1ϯ͘ϭϭϲϯT

^ƚĞƉ1ϯ͗1 hŶƚĞƌ1ƚŚĞ1mĞƐŝŐŶ1^ƚŽƌŵ1ĚĞƉƚŚ1ĨŽƌ1ƚŚĞ1ƉƌŽũĞĐƚ1ƐŝƚĞ1;ƐĞĞ1hǆŚŝďŝƚ1PͿ1ŝŶƚŽ1ƚŚĞ1ůĞĨƚ1ĐŽůƵŵŶ1ŽĨ1dĂďůĞ1
ϮͲϭ1 ŝŶ1uŚĂƉƚĞƌ1Ϯ1ƚŽ1ĚĞƚĞƌŵŝŶĞ1ƚŚĞ1ŵŝŶŝŵƵŵ1ŶƵŵďĞƌ1Žƌ1ƚŽŝůĞƚ1ƵƐĞƌƐ1ƉĞƌ1ƚƌŝďƵƚĂƌǇ1 ŝŵƉĞƌǀŝŽƵƐ1
ĂĐƌĞ1;dhdAPͿ͘1

1 BŶƚĞƌTǇŽƵƌTdhdkeTĨĂĐƚŽƌ͗TϮϰT

^ƚĞƉ1ϰ͗1 UƵůƚŝƉůǇ1ƚŚĞ1ƵŶŝƚ1ǀĂůƵĞ1ŽďƚĂŝŶĞĚ1ĨƌŽŵ1^ƚĞƉ1ϯ1ďǇ1ƚŚĞ1ƚŽƚĂů1ŽĨ1ŝŵƉĞƌǀŝŽƵƐ1ĂƌĞĂƐ1ĨƌŽŵ1^ƚĞƉ1Ϯ1ƚŽ1
ĚĞǀĞůŽƉ1ƚŚĞ1ŵŝŶŝŵƵŵ1ŶƵŵďĞƌ1ŽĨ1ƚŽŝůĞƚ1ƵƐĞƌƐ1ƚŚĂƚ1ǁŽƵůĚ1ďĞ1ƌĞƋƵŝƌĞĚ͘11

1 =ŝŶŝŵƵŵTŶƵŵďĞƌTŽĨTƚŽŝůĞƚTƵƐĞƌƐ͗TϮϰTΎTϯ͘ϭϭϲϯсϳϰ͘ϳϵϭϮT

^ƚĞƉ1ϱ͗1 mĞƚĞƌŵŝŶĞ1ŝĨ1ŚĂƌǀĞƐƚŝŶŐ1ƐƚŽƌŵǁĂƚĞƌ1ƌƵŶŽĨĨ1ĨŽƌ1ƚŽŝůĞƚ1ĨůƵƐŚŝŶŐ1ƵƐĞ1ŝƐ1ĨĞĂƐŝďůĞ1ĨŽƌ1ƚŚĞ1ƉƌŽũĞĐƚ1ďǇ1
ĐŽŵƉĂƌŝŶŐ1 ƚŚĞ1 HƵŵďĞƌ1 ŽĨ1 mĂŝůǇ1 dŽŝůĞƚ1 hƐĞƌƐ1 ;^ƚĞƉ1 ϭͿ1 ƚŽ1 ƚŚĞ1ŵŝŶŝŵƵŵ1 ƌĞƋƵŝƌĞĚ1 ŶƵŵďĞƌ1 ŽĨ1
ƚŽŝůĞƚ1ƵƐĞƌƐ1;^ƚĞƉ1ϰͿ͘1

1

%ŝŶŝŵƵŵoƌĞƋƵŝƌĞĚodŽŝůĞƚohƐĞƌƐo;^ƚĞƉoϰͿo WƌŽũĞĐƚĞĚoŶƵŵďĞƌoŽĨoƚŽŝůĞƚoƵƐĞƌƐo;^ƚĞƉoϭͿo

ϳϰ͘ϳϵϭϮ1 ϵϰ͘ϱϲ1
o

KƚŚĞƌokŽŶͲWŽƚĂďůĞohƐĞoyĞĂƐŝďŝůŝƚǇo
PƌĞ1ƚŚĞƌĞ1ŽƚŚĞƌ1ŶŽŶͲƉŽƚĂďůĞ1ƵƐĞƐ1ĨŽƌ1ƐƚŽƌŵǁĂƚĞƌ1ƌƵŶŽĨĨ1ŽŶ1ƚŚĞ1ƐŝƚĞ1;Ğ͘Ő͘1ŝŶĚƵƐƚƌŝĂů1ƵƐĞͿ͍1^ĞĞ1uŚĂƉƚĞƌ1Ϯ1
ŽĨ1ƚŚĞ13ƵŝĚĂŶĐĞ1ĨŽƌ1ĨƵƌƚŚĞƌ1ŝŶĨŽƌŵĂƚŝŽŶ͘11AĨ1ǇĞƐ͕1ĚĞƐĐƌŝďĞ1ďĞůŽǁ͘1AĨ1ŶŽ͕1ǁƌŝƚĞ1HͬP͘1

HͬP1

^ƚĞƉ1ϭ͗1 AĚĞŶƚŝĨǇ1ƚŚĞ1ƉƌŽũĞĐƚĞĚ1ĂǀĞƌĂŐĞ1ĚĂŝůǇ1ŶŽŶͲƉŽƚĂďůĞ1ĚĞŵĂŶĚ͕1 ŝŶ1ŐĂůůŽŶƐ1ƉĞƌ1ĚĂǇ͕1ĚƵƌŝŶŐ1ƚŚĞ1ǁĞƚ1
ƐĞĂƐŽŶ1ĂŶĚ1ĂĐĐŽƵŶƚŝŶŐ1ĨŽƌ1ĂŶǇ1ƉĞƌŝŽĚŝĐ1ƐŚƵƚ1ĚŽǁŶƐ1Žƌ1ŽƚŚĞƌ1ůĂƉƐĞƐ1ŝŶ1ŽĐĐƵƉĂŶĐǇ1Žƌ1ŽƉĞƌĂƚŝŽŶ͘1

1 eǀĞƌĂŐĞTvĂŝůǇTvĞŵĂŶĚ͗TVͬeT

^ƚĞƉ1Ϯ͗1 AĚĞŶƚŝĨǇ1ƚŚĞ1ƉůĂŶŶĞĚ1ƚŽƚĂů1ŽĨ1Ăůů1 ŝŵƉĞƌǀŝŽƵƐ1ĂƌĞĂƐ1ŽŶ1ƚŚĞ1ƉƌŽƉŽƐĞĚ1ƉƌŽũĞĐƚ1ĨƌŽŵ1ǁŚŝĐŚ1ƌƵŶŽĨĨ1
ŵŝŐŚƚ1ďĞ1 ĨĞĂƐŝďůǇ1ĐĂƉƚƵƌĞĚ1ĂŶĚ1ƐƚŽƌĞĚ1 ĨŽƌ1 ƚŚĞ1 ŝĚĞŶƚŝĨŝĞĚ1ŶŽŶͲƉŽƚĂďůĞ1ƵƐĞ͘1mĞƉĞŶĚŝŶŐ1ŽŶ1ƚŚĞ1
ĐŽŶĨŝŐƵƌĂƚŝŽŶ1ŽĨ1ďƵŝůĚŝŶŐƐ1ĂŶĚ1ŽƚŚĞƌ1ŝŵƉĞƌǀŝŽƵƐ1ĂƌĞĂƐ1ŽŶ1ƚŚĞ1ƐŝƚĞ͕1ǇŽƵ1ŵĂǇ1ĐŽŶƐŝĚĞƌ1ƚŚĞ1ƐŝƚĞ1ĂƐ1
Ă1ǁŚŽůĞ͕1Žƌ1ƉĂƌƚƐ1ŽĨ1ƚŚĞ1ƐŝƚĞ͕1ƚŽ1ĞǀĂůƵĂƚĞ1ƌĞĂƐŽŶĂďůĞ1ƐĐĞŶĂƌŝŽƐ1ĨŽƌ1ĐĂƉƚƵƌŝŶŐ1ĂŶĚ1ƐƚŽƌŝŶŐ1ƌƵŶŽĨĨ1
ĂŶĚ1ĚŝƌĞĐƚŝŶŐ1ƚŚĞ1ƐƚŽƌĞĚ1ƌƵŶŽĨĨ1ƚŽ1ƚŚĞ1ƉŽƚĞŶƚŝĂů1ƵƐĞ;ƐͿ1ŝĚĞŶƚŝĨŝĞĚ1ŝŶ1^ƚĞƉ1ϭ1ĂďŽǀĞ͘11

1 dŽƚĂůTeƌĞĂTŽĨTkŵƉĞƌǀŝŽƵƐT^ƵƌĨĂĐĞƐ͗TVͬeT
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Ͳ1ϭϰ1Ͳ1
1

^ƚĞƉ1ϯ͗1 hŶƚĞƌ1ƚŚĞ1mĞƐŝŐŶ1^ƚŽƌŵ1ĚĞƉƚŚ1ĨŽƌ1ƚŚĞ1ƉƌŽũĞĐƚ1ƐŝƚĞ1;ƐĞĞ1hǆŚŝďŝƚ1PͿ1ŝŶƚŽ1ƚŚĞ1ůĞĨƚ1ĐŽůƵŵŶ1ŽĨ1dĂďůĞ1
ϮͲϯ1 ŝŶ1 uŚĂƉƚĞƌ1 Ϯ1 1 ƚŽ1 ĚĞƚĞƌŵŝŶĞ1 ƚŚĞ1 ŵŝŶŝŵƵŵ1 ĚĞŵĂŶĚ1 ĨŽƌ1 ŶŽŶͲƉŽƚĂďůĞ1 ƵƐĞƐ1 ƉĞƌ1 ƚƌŝďƵƚĂƌǇ1
ŝŵƉĞƌǀŝŽƵƐ1ĂĐƌĞ͘1

1 BŶƚĞƌTƚŚĞTĨĂĐƚŽƌTĨƌŽŵTdĂďůĞTϮͲϯ͗TVͬeT

^ƚĞƉ1ϰ͗1 UƵůƚŝƉůǇ1ƚŚĞ1ƵŶŝƚ1ǀĂůƵĞ1ŽďƚĂŝŶĞĚ1ĨƌŽŵ1^ƚĞƉ1ϰ1ďǇ1ƚŚĞ1ƚŽƚĂů1ŽĨ1ŝŵƉĞƌǀŝŽƵƐ1ĂƌĞĂƐ1ĨƌŽŵ1^ƚĞƉ1ϯ1ƚŽ1
ĚĞǀĞůŽƉ1ƚŚĞ1ŵŝŶŝŵƵŵ1ŶƵŵďĞƌ1ŽĨ1ŐĂůůŽŶƐ1ƉĞƌ1ĚĂǇ1ŽĨ1ŶŽŶͲƉŽƚĂďůĞ1ƵƐĞ1ƚŚĂƚ1ǁŽƵůĚ1ďĞ1ƌĞƋƵŝƌĞĚ͘11

1 =ŝŶŝŵƵŵTƌĞƋƵŝƌĞĚTƵƐĞ͗TVͬeT

^ƚĞƉ1ϱ͗1 mĞƚĞƌŵŝŶĞ1ŝĨ1ŚĂƌǀĞƐƚŝŶŐ1ƐƚŽƌŵǁĂƚĞƌ1ƌƵŶŽĨĨ1ĨŽƌ1ŽƚŚĞƌ1ŶŽŶͲƉŽƚĂďůĞ1ƵƐĞ1ŝƐ1ĨĞĂƐŝďůĞ1ĨŽƌ1ƚŚĞ1ƉƌŽũĞĐƚ1
ďǇ1ĐŽŵƉĂƌŝŶŐ1ƚŚĞ1HƵŵďĞƌ1ŽĨ1mĂŝůǇ1dŽŝůĞƚ1hƐĞƌƐ1;^ƚĞƉ1ϭͿ1ƚŽ1ƚŚĞ1ŵŝŶŝŵƵŵ1ƌĞƋƵŝƌĞĚ1ŶƵŵďĞƌ1ŽĨ1
ƚŽŝůĞƚ1ƵƐĞƌƐ1;^ƚĞƉ1ϰͿ͘1

1

%ŝŶŝŵƵŵoƌĞƋƵŝƌĞĚoŶŽŶͲƉŽƚĂďůĞoƵƐĞo;^ƚĞƉoϰͿo WƌŽũĞĐƚĞĚoĂǀĞƌĂŐĞoĚĂŝůǇoƵƐĞo;^ƚĞƉoϭͿo

HͬP1 HͬP1
1

AĨ1AƌƌŝŐĂƚŝŽŶ͕1dŽŝůĞƚ1ĂŶĚ1?ƚŚĞƌ1hƐĞ1ĨĞĂƐŝďŝůŝƚǇ1ĂŶƚŝĐŝƉĂƚĞĚ1ĚĞŵĂŶĚƐ1ĂƌĞ1ůĞƐƐ1ƚŚĂŶ1ƚŚĞ1ĂƉƉůŝĐĂďůĞ1ŵŝŶŝŵƵŵ1
ǀĂůƵĞƐ͕1JĂƌǀĞƐƚ1ĂŶĚ1hƐĞ1QU—Ɛ1ĂƌĞ1ŶŽƚ1ƌĞƋƵŝƌĞĚ1ĂŶĚ1ǇŽƵ1ƐŚŽƵůĚ1ƉƌŽĐĞĞĚ1ƚŽ1ƵƚŝůŝǌĞ1"Am1QŝŽƌĞƚĞŶƚŝŽŶ1ĂŶĚ1
QŝŽƚƌĞĂƚŵĞŶƚ͕1 ƵŶůĞƐƐ1 Ă1 ƐŝƚĞͲƐƉĞĐŝĨŝĐ1 ĂŶĂůǇƐŝƐ1 ŚĂƐ1 ďĞĞŶ1 ĐŽŵƉůĞƚĞĚ1 ƚŚĂƚ1 ĚĞŵŽŶƐƚƌĂƚĞƐ1 ƚĞĐŚŶŝĐĂů1
ŝŶĨĞĂƐŝďŝůŝƚǇ1ĂƐ1ŶŽƚĞĚ1ŝŶ1m͘ϯ1ďĞůŽǁ͘1

1

C͘ϯonŝŽƌĞƚĞŶƚŝŽŶoĂŶĚonŝŽƚƌĞĂƚŵĞŶƚojƐƐĞƐƐŵĞŶƚo
?ƚŚĞƌ1"Am1QŝŽƌĞƚĞŶƚŝŽŶ1ĂŶĚ1QŝŽƚƌĞĂƚŵĞŶƚ1QU—Ɛ1ĂƐ1ĚĞƐĐƌŝďĞĚ1 ŝŶ1uŚĂƉƚĞƌ1Ϯ͘ϰ͘ϳ1ŽĨ1 ƚŚĞ1tYU—13ƵŝĚĂŶĐĞ1
mŽĐƵŵĞŶƚ1ĂƌĞ1ĨĞĂƐŝďůĞ1ŽŶ1ŶĞĂƌůǇ1Ăůů1ĚĞǀĞůŽƉŵĞŶƚ1ƐŝƚĞƐ1ǁŝƚŚ1ƐƵĨĨŝĐŝĞŶƚ1ĂĚǀĂŶĐĞ1ƉůĂŶŶŝŶŐ͘T

^ĞůĞĐƚTŽŶĞTŽĨTƚŚĞTĨŽůůŽǁŝŶŐ͗T

☒1 "Am1 QŝŽƌĞƚĞŶƚŝŽŶͬQŝŽƚƌĞĂƚŵĞŶƚ1 QU—Ɛ1ǁŝůů1 ďĞ1 ƵƐĞĚ1 ĨŽƌ1 ƐŽŵĞ1 Žƌ1 Ăůů1 mUPƐ1 ŽĨ1 ƚŚĞ1 ƉƌŽũĞĐƚ1 ĂƐ1
ŶŽƚĞĚ1 ďĞůŽǁ1 ŝŶ1 ^ĞĐƚŝŽŶ1 m͘ϰ1 ;ŶŽƚĞ1 ƚŚĞ1 ƌĞƋƵŝƌĞŵĞŶƚƐ1 ŽĨ1 ^ĞĐƚŝŽŶ1 ϯ͘ϰ͘Ϯ1 ŝŶ1 ƚŚĞ1tYU—1 3ƵŝĚĂŶĐĞ1
mŽĐƵŵĞŶƚͿ͘1

☐1 P1 ƐŝƚĞͲƐƉĞĐŝĨŝĐ1 ĂŶĂůǇƐŝƐ1 ĚĞŵŽŶƐƚƌĂƚŝŶŐ1 ƚŚĞ1 ƚĞĐŚŶŝĐĂů1 ŝŶĨĞĂƐŝďŝůŝƚǇ1 ŽĨ1 Ăůů1 "Am1 QU—Ɛ1 ŚĂƐ1 ďĞĞŶ1
ƉĞƌĨŽƌŵĞĚ1ĂŶĚ1 ŝƐ1 ŝŶĐůƵĚĞĚ1 ŝŶ1PƉƉĞŶĚŝǆ1ϱ͘1 AĨ1ǇŽƵ1ƉůĂŶ1ƚŽ1ƐƵďŵŝƚ1ĂŶ1ĂŶĂůǇƐŝƐ1ĚĞŵŽŶƐƚƌĂƚŝŶŐ1 ƚŚĞ1
ƚĞĐŚŶŝĐĂů1 ŝŶĨĞĂƐŝďŝůŝƚǇ1 ŽĨ1 "Am1 QU—Ɛ͕1 ƌĞƋƵĞƐƚ1 Ă1 ƉƌĞͲƐƵďŵŝƚƚĂů1ŵĞĞƚŝŶŐ1 ǁŝƚŚ1 ƚŚĞ1 uŽƉĞƌŵŝƚƚĞĞ1 ƚŽ1
ĚŝƐĐƵƐƐ1ƚŚŝƐ1ŽƉƚŝŽŶ͘11—ƌŽĐĞĞĚ1ƚŽ1^ĞĐƚŝŽŶ1h1ƚŽ1ĚŽĐƵŵĞŶƚ1ǇŽƵƌ1ĂůƚĞƌŶĂƚŝǀĞ1ĐŽŵƉůŝĂŶĐĞ1ŵĞĂƐƵƌĞƐ͘1

1 1
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Ͳ1ϭϱ1Ͳ1
1

C͘ϰoyĞĂƐŝďŝůŝƚǇojƐƐĞƐƐŵĞŶƚo^ƵŵŵĂƌŝĞƐo
2ƌŽŵ1ƚŚĞ1AŶĨŝůƚƌĂƚŝŽŶ͕1JĂƌǀĞƐƚ1ĂŶĚ1hƐĞ͕1QŝŽƌĞƚĞŶƚŝŽŶ1ĂŶĚ1QŝŽƚƌĞĂƚŵĞŶƚ1^ĞĐƚŝŽŶƐ1ĂďŽǀĞ͕1ĐŽŵƉůĞƚĞ1dĂďůĞ1
m͘Ϯ1ďĞůŽǁ1 ƚŽ1 ƐƵŵŵĂƌŝǌĞ1ǁŚŝĐŚ1 "Am1QU—Ɛ1ĂƌĞ1 ƚĞĐŚŶŝĐĂůůǇ1 ĨĞĂƐŝďůĞ͕1 ĂŶĚ1ǁŚŝĐŚ1ĂƌĞ1ŶŽƚ͕1 ďĂƐĞĚ1ƵƉŽŶ1 ƚŚĞ1
ĞƐƚĂďůŝƐŚĞĚ1ŚŝĞƌĂƌĐŚǇ͘1m͘ϯ1QŝŽͲZĞƚĞŶƚŝŽŶ1ďĂƐŝŶ1 ŝƐ1ŽǀĞƌƐŝǌĞĚ1 ƚŽ1 ĂĐĐŽƵŶƚ1 ĨŽƌ1m͘ϭ͕1m͘Ϯ1 ĂŶĚ1m͘ϯ1 ƚƌĞĂƚŵĞŶƚ1
ĂƌĞĂƐ͘1AŶ1ĂĚĚŝƚŝŽŶ͕1ƚŚĞ1ƵƐĞ1ŽĨ1ĚŽǁŶ1ƐƉŽƵƚ1ĨŝůƚĞƌƐ1ĨŽƌ1ďƵŝůĚŝŶŐƐ1ŝŶ1m͘ϭ1ĂŶĚ1m͘Ϯ1ƚŽ1ŵŝŶŝŵŝǌĞ1ĐŽŶƚĂŵŝŶĂƚĞƐ͘11
1
dĂďůĞoC͘Ϯo"Am1—ƌŝŽƌŝƚŝǌĂƚŝŽŶ1^ƵŵŵĂƌǇ1UĂƚƌŝǆo

mUP1HĂŵĞͬAm1

….Con%WoIŝĞƌĂƌĐŚǇo HŽ1"Am1
;PůƚĞƌŶĂƚŝǀĞ1
uŽŵƉůŝĂŶĐĞͿ1

ϭ͘e AŶĨŝůƚƌĂƚŝ
ŽŶ1 Ϯ͘e JĂƌǀĞƐƚ1ĂŶĚ1ƵƐĞ1 ϯ͘e QŝŽƌĞƚĞŶƚŝŽŶ1 ϰ͘e QŝŽƚƌĞĂƚŵĞŶƚ1

m͘ϭ͘ϭ1 1 1 1 1 1
m͘ϭ͘Ϯ1 1 1 1 1 1
m͘ϭ͘ϯ1 1 1 1 1 1
m͘Ϯ͘ϭ1 1 1 1 1 1
m͘Ϯ͘Ϯ1 1 1 1 1 1
m͘Ϯ͘ϯ1 1 1 1 1 1
m͘ϯ͘ϭ1 1 1 1 1 1
m͘ϯ͘Ϯ1 1 1 1 1 1
m͘ϯ͘ϯ1 1 1 1 1 1

1

VŽTMkvTĨŽƌTv͘ϭTĂŶĚTv͘Ϯ͕TKǀĞƌͲŵŝƚŝŐĂƚŝŶŐTŝŶTv=eTv͘ϯTǁŝƚŚTĂŶTŽǀĞƌƐŝǌĞĚTďŝŽͲƌĞƚĞŶƚŝŽŶTƚŽTƚƌĞĂƚTƚŚĞTĞĂƐƚTƐŝĚĞT
ŽĨT ƚŚĞT ƉƌŽũĞĐƚ͕T ŝŶĐůƵĚŝŶŐT ƚŚĞT ƚƌĞĂƚŵĞŶƚT ĂƌĞĂT ƌĞƋƵŝƌĞĚT ďǇT ƚŚĞT ǁĞƐƚĞƌůǇT ƚǁŽT ďƵŝůĚŝŶŐ͘T kŶT ĂĚĚŝƚŝŽŶ͕T ƚŚĞT
ǁĞƐƚĞƌůǇT ƚǁŽT ďƵŝůĚŝŶŐT ǁŝůůT ƵƚŝůŝǌĞT ĨůŽǁT ďĂƐĞĚT xůŽzĂƌĚT нWůƵƐΠT vŽǁŶƐƉŽƵƚT xŝůƚĞƌT ŽƌT ĞƋƵŝǀĂůĞŶƚT ĨŽƌT ƉƌĞͲ
ƚƌĞĂƚŵĞŶƚ͘T
T
1

1

1

1

1

1

1

1

1

1

1

1
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D.5 LID BMP Sizing 

Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the

selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the VBMP worksheet in

Appendix F of the LID BMP Design Handbook. Second,  design the LID BMP to meet the required VBMP

using a method approved by the Copermittee.  Utilize the worksheets found in the LID BMP Design

Handbook or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete

Table D.3 below to document the Design Capture Volume and the Proposed Volume for each LID BMP.

Provide the completed design procedure sheets for each LID BMP in Appendix 6. You may add additional

rows to the table below as needed.

Table D.3 DCV Calculations for LID BMPs

DMA 

Type/ID 

DMA

Area 

(square 

feet) 

Post-Project

Surface

Type

Effective

Impervious

Fraction, If

DMA 
Runoff 
Factor 

DMA Areas

x Runoff

Factor

D-3 Bio-Retention

 [A] [B] [C] [A] x [C]

 D-1.1 7,323  Roof  1.0  0.89 6,450.9

Design

Storm

Depth

(in)

Design

Capture

Volume,

VBMP (cubic

feet)

Proposed

Volume

on Plans

(cubic

feet)

 D-1.2 6,309  Concrete/ 

Asphalt

 1.0  0.89 5,627.6

 D-1.3 6,801  Landscaping  0.1  0.11 751.2

 D-2.1 15,123  Roof  1.0  0.89 13,489.7

 D-2.2 5,999  Concrete/ 

Asphalt

 1.0  0.89 5,351.1

 D-2.3 4,309  Landscaping  0.1  0.11 476

 D-3.1  31,027  Roof  1.0  0.89  27,676.10

 D-3.2  66,043  Concrete/ 

Asphalt

 1.0  0.89  58,910.40

 D-3.3  28,378  Landscaping  0.1  0.11  3,134.60

      

      

      

 177221   121,867.6 0.51 5,179.4 5,263

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document

[E] is obtained from Exhibit A in the WQMP Guidance Document

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6
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Section E: Alternative Compliance (LID Waiver Program)

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated

to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to

LID waiver approval by the Committee). Check one of the following Boxes:

⇥ LID Principles and LID BMPs have been incorporated into the site design to fully address all

Drainage Management Areas. No alternative compliance measures are required for this project

and thus this Section is not required to be completed.

- Or    -

� The following Drainage Management Areas are unable to be addressed using LID BMPs. A

site-specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the

Co-Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-

regional LID BMPs exist or are available for use by the project. The following alternative

compliance measures on the following pages are being implemented to ensure that any

pollutant loads expected to be discharged by not incorporating LID BMPs, are fully mitigated.
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E.1 Identify Pollutants of Concern

Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their

associated EPA approved 303(d) listed impairments, cross reference this information with that of your

selected Priority Development Project Category in Table E.1 below. If the identified General Pollutant

Categories are the same as those listed for your receiving waters, then these will be your Pollutants of

Concern and the appropriate box or boxes will be checked on the last row.  The purpose of this is to

document compliance and to help you appropriately plan for mitigating your Pollutants of Concern in

lieu of implementing LID BMPs.

Table E.1 Potential Pollutants by Land Use Type

Priority Development 
Project Categories and/or
Project Features (check those 
that apply) 

General Pollutant Categories

Bacterial
Indicators

Metals Nutrients Pesticides
Toxic
Organic 
Compounds

Sediments
Trash & 
Debris 

Oil &
Grease

Detached Residential
Development 

P N P P N P P P

 
Attached Residential
Development 

P N P P N P P P(2)

Commercial/Industrial
Development

P(3) P P(1) P(1) P(5) P(1) P P

Automotive Repair
Shops

N P N N P(4, 5) N P P

Restaurants 

(>5,000 ft2)
P N N N N N P P

 
Hillside Development 

(>5,000 ft2)
P N P P N P P P

 
Parking Lots 

(>5,000 ft2)
P(6) P P(1) P(1) P(4) P(1) P P

 Retail Gasoline Outlets N P N N P N P P

Project Priority Pollutant(s)
of Concern

       

P = Potential 

N = Not Potential 
(1) A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected
(2) A potential Pollutant if the project includes uncovered parking areas; otherwise not expected
(3) A potential Pollutant is land use involving animal waste
(4) Specifically petroleum hydrocarbons
(5) Specifically solvents
(6) Bacterial indicators are routinely detected in pavement runoff 
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E.2 Stormwater Credits

Projects that cannot implement LID BMPs but nevertheless implement smart growth principles are

potentially eligible for Stormwater Credits. Utilize Table 3-8 within the WQMP Guidance Document to

identify your Project Category and its associated Water Quality Credit. If not applicable, write N/A. 

Table E.2 Water Quality Credits

Qualifying Project Categories Credit Percentage2

Total Credit Percentage1

1Cannot Exceed 50%
2Obtain corresponding data from Table 3-8 in the WQMP Guidance  Document

E.3 Sizing Criteria

After you appropriately considered Stormwater Credits for your project, utilize Table E.3 below to

appropriately size them to the DCV, or Design Flow Rate, as applicable. Please reference Chapter 3.5.2 of

the WQMP Guidance Document for further information.

Table E.3 Treatment Control BMP Sizing

DMA 

Type/ID 

DMA 

Area 

(square 

feet) 

Post-

Project

Surface

Type

Effective

Impervious

Fraction, If

DMA 

Runoff 

Factor 

DMA

Area x

Runoff

Factor

 

Enter BMP Name / Identifier Here

[A] [B] [C] [A] x [C] 

         

Design

Storm

Depth

(in)

Minimum

Design

Capture

Volume or

Design Flow

Rate (cubic

feet or cfs)

Total Storm

Water

Credit %

Reduction

Proposed

Volume

or Flow

on Plans

(cubic

feet or

cfs)

         

         

         

         

         

 AT =

S[A] 

 S= [D] [E] �F� =  
�D�x�E� 

�G�
 [F] X (1-[H]) [I]

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document

[E] is for Flow-Based Treatment Control BMPs [E] = .2, for Volume-Based Control Treatment BMPs, [E]  obtained from Exhibit A in the WQMP

Guidance Document

[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12

[H] is from the Total Credit Percentage as Calculated from Table E.2 above

[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6
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E.4 Treatment Control BMP Selection

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential

pollutants in runoff, but do not sustain significant biological processes. Treatment Control BMPs must

have a removal efficiency of a medium or high effectiveness as quantified below:

� High: equal to or greater than 80% removal efficiency 

� Medium: between 40% and 80% removal efficiency

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussed in Chapter 3.5.2

of the WQMP Guidance Document, must be included in Appendix 6. In addition, ensure that proposed

Treatment Control BMPs are properly identified on the WQMP Site Plan in Appendix 1.

Table E.4 Treatment Control BMP Selection

Selected Treatment Control BMP

Name or ID1

Priority Pollutant(s) of

Concern to Mitigate2

Removal Efficiency

Percentage3

1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may

be listed more than once if they possess more than one qualifying pollutant removal efficiency.
2 Cross Reference Table E.1 above to populate this column.
3 As documented in a Co-Permittee Approved Study and provided in Appendix 6.
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Section F: Hydromodification

F.1 Hydrologic Conditions of Concern (HCOC) Analysis

Once you have determined that the LID design is adequate to address water quality requirements, you

will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3

(including  Figure 3-7) of the WQMP Guidance Document to determine if your project must mitigate for

Hydromodification impacts. If your project meets one of the following criteria which will be indicated by

the check boxes below, you do not need to address Hydromodification at this time.  However, if the

project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design

to comply with HCOC criteria. This is discussed in further detail below in Section F.2.

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee

has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one

acre on a case by case basis. The disturbed area calculation should include all disturbances

associated with larger common plans of development.

Does the project qualify for this HCOC Exemption?   Y  N

If Yes, HCOC criteria do not apply.

HCOC EXEMPTION 2: The volume and time of concentration1 of storm water runoff for the post-

development condition is not significantly different from the pre-development condition for a 2-year

return frequency storm (a difference of 5% or less is considered insignificant) using one of the

following methods to calculate:

� Riverside County Hydrology Manual

� Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or

derivatives thereof, such as the Santa Barbara Urban Hydrograph Method

� Other methods acceptable to the Co-Permittee

Does the project qualify for this HCOC Exemption?   Y  N

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in

Appendix 7.

Table F.1 Hydrologic Conditions of Concern Summary

 2 year – 24 hour

Pre-condition Post-condition % Difference

Time of 

Concentration

  

Volume (Cubic Feet)   

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage

basin are contributing to flow at the outlet.
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for

example, Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or

naturally erosion resistant feature) that will receive runoff from the project are engineered

and regularly maintained to ensure design flow capacity; no sensitive stream habitat areas will

be adversely affected; or are not identified on the Co-Permittees Hydromodification

Sensitivity Maps.

Does the project qualify for this HCOC Exemption?   Y  N

If Yes, HCOC criteria do not apply and note below which adequate sump applies to this HCOC

qualifier:

F.2 HCOC Mitigation

If none of the above HCOC Exemption Criteria are applicable, HCOC criteria is considered mitigated if

they meet one of the following conditions:

 a. Additional LID BMPS are implemented  onsite or offsite to mitigate potential erosion or habitat

impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions

utilizing accepted professional methodologies published by entities such as the California

Stormwater Quality Association (CASQA), the Southern California Coastal Water Research

Project (SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC

analysis.

 b. The project is developed consistent with an approved Watershed Action Plan that addresses

HCOC in Receiving Waters.

 c. Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-

year return frequency storm. Generally, the hydrologic conditions of concern are not significant,

if the post-development hydrograph is no more than 10% greater than pre-development

hydrograph. In cases where excess volume cannot be infiltrated or captured and reused,

discharge from the site must be limited to a flow rate no greater than 110% of the pre-

development 2-year peak flow.

  d. None of the above.

 

PR-2023-001080 (CUP, DR) - Exhibit 9f-ISMND - Appendix E



- 23 -

Section G: Source Control BMPs

Source control BMPs include permanent, structural features that may be required in your project plans

— such as roofs over and berms around trash and recycling areas — and Operational BMPs, such as

regular sweeping and “housekeeping”, that must be implemented by the site’s occupant or user. The

MEP standard typically requires both types of BMPs.  In general, Operational BMPs cannot be

substituted for a feasible and effective permanent BMP. Using the Pollutant Sources/Source Control

Checklist in Appendix 8, review the following procedure to specify Source Control BMPs for your site:

1. Identify Pollutant Sources:  Review Column 1 in the Pollutant Sources/Source Control Checklist.

Check off the potential sources of Pollutants that apply to your site.

2. Note Locations on Project-Specific WQMP Exhibit:  Note the corresponding requirements listed in

Column 2 of the Pollutant Sources/Source Control Checklist. Show the location of each Pollutant

source and each permanent Source Control BMP in your Project-Specific WQMP Exhibit located in

Appendix 1.

3. Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the

Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential

source of runoff Pollutants on your site (from those that you checked in the Pollutant

Sources/Source Control Checklist). In the middle column, list the corresponding permanent,

Structural Source Control BMPs (from Columns 2 and 3 of the Pollutant Sources/Source Control

Checklist) used to prevent Pollutants from entering runoff.  Add additional narrative in this column

that explains any special features, materials or methods of construction that will be used to

implement these permanent, Structural Source Control BMPs. 

4. Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant

Sources/Source Control Checklist. List in the right column of your table the Operational BMPs that

should be implemented as long as the anticipated activities continue at the site. Copermittee

stormwater ordinances require that applicable Source Control BMPs be implemented; the same

BMPs may also be required as a condition of a use permit or other revocable Discretionary Approval

for use of the site.
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Table G.1 Permanent and Operational Source Control Measures

Potential Sources of 

Runoff pollutants Permanent Structural Source Control BMPs

Operational Source Control BMPs

Onsite Storm Drain

Inlets

� Mark all drains with the words,

“Only Rain Down the Storm Drain” or

similar.

� Maintain and periodically

repaint or replace inlet markings.

� Provide stormwater

pollution prevention information to

new site owners, lessees, or

operators.

� Include the following in lease

agreements: “Tenant shall not

allow anyone to discharge anything

to storm drains or to store or

deposit materials so as to create a

potential discharge to storm

drains.”

Need for future

indoor & structural

pest control

� Note building design features that

discourage entry of pests.

� Provide Integrated Pest

Management information to

owners, lessees, and operators

Landscape/Outdoor

Pesticide Use

� Preserve existing native trees,

shrubs, and ground cover to the

maximum extent possible.

� Design landscaping to minimize

irrigation and runoff, to promote surface

infiltration where appropriate, and to

minimize the use of fertilizers or

pesticides that contribute to stormwater

pollution.

� Consider using pest-resistant

plants, especially adjacent to hardscape.

� Select plants appropriate to site

soils, slopes, climate, sun, wind, rain, land

use, air movement, ecological

consistency, and plant interactions.

� Maintain landscaping using

minimum or no pesticides.

� See applicable operational

BMP educational materials.

� Provide IPM information to

new owners, lessees, and

operators.

Refuse Areas
� Signs shall be posted on or near

dumpsters with the words “Do not dump

hazardous materials here” or similar.

� Provide adequate number of

receptacles. Inspect receptacles

regularly; repair or replace leaky

receptacles. Keep receptacles

covered. Prohibit/prevent dumping

of liquid or hazardous wastes. Post

“no hazardous materials” signs.

Inspect and pick up litter daily and

clean up spills immediately. Keep

spill control materials available on-

site. See Fact Sheet SC-34 “Waste

Handling and Disposal” in Appendix

10.
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Vehicle and

Equipment

Cleaning

� Washwater from vehicle and

equipment washing shall not be

discharged to the storm drain

system.

Fire Sprinkler Test

Water

� Provide a means to drain fire

sprinkler test water to the sanitary sewer.

� See Fact Sheet SC-41

“Building and Grounds

Maintenance” in Appendix 10.

Condensate drain

lines

� Condensate drain lines may 

discharge to landscaped areas if the flow

is small enough that runoff will not occur.

Condensate drain lines may not discharge

to the storm drain system.

Rooftop equipment � Rooftop equipment with potential 

to produce pollutants shall be roofed

and/or have secondary containment.

Roofing, gutters,

and trim

� Avoid roofing, gutters, and trim 

made of copper or other unprotected

metals that may leach into runoff.

Plazas, Sidewalks, 

and Parking Lots

� Sweep plazas, sidewalks, and

parking lots regularly to prevent

accumulation of litter and debris.

Collect debris from pressure

washing to prevent entry into the

storm drain system. Collect

washwater containing any cleaning

agent or degreaser and discharge

to the sanitary sewer not to a

storm drain.
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Section H: Construction Plan Checklist

Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first

two columns will contain information that was prepared in previous steps, while the last column will be

populated with the corresponding plan sheets. This table is to be completed with the submittal of your

final Project-Specific WQMP.

Table H.1 Construction Plan Cross-reference

BMP No. or 

ID 

BMP Identifier and 

Description

Corresponding Plan Sheet(s) BMP Location (Lat/Long)

Bio Bio-retention Conceptual Grading Sheet  33°53’09.3”N, 117°20’26.6”W
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Section I: Operation, Maintenance and Funding

The Copermittee will periodically verify that Stormwater BMPs on your site are maintained and continue

to operate as designed. To make this possible, your Copermittee will require that you include in Appendix

9 of this Project-Specific WQMP:

1. A means to finance and implement facility maintenance in perpetuity, including replacement

cost. 

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until

responsibility for operation and maintenance is legally transferred. A warranty covering a period

following construction may also be required.

3. An outline of general maintenance requirements for the Stormwater BMPs you have selected.

4. Figures delineating and designating pervious and impervious areas, location, and type of

Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo-

locating the BMPs using a coordinate system of latitude and longitude is recommended to help

facilitate a future statewide database system.

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do

not require specialized O&M or inspections but will require typical landscape maintenance as

noted in Chapter 5, pages 85-86, in the WQMP Guidance. Include a brief description of typical

landscape maintenance for these areas.

Your local Co-Permittee will also require that you prepare and submit a detailed Stormwater BMP

Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater BMPs

built on your site. An agreement assigning responsibility for maintenance and providing for inspections

and certification may also be required.

Details of these requirements and instructions for preparing a Stormwater BMP Operation and

Maintenance Plan are in Chapter 5 of the WQMP Guidance Document.

Maintenance Mechanism: Property Owner to be responsible for all maintenance onsite. 

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners

Association (POA)?

 Y  N

Operation and Maintenance Plan and Maintenance Mechanism is included in Appendix 9. Educational

materials for those personnel that will be maintaining the proposed BMPs within this Project-Specific

WQMP are included in Appendix 10.
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Appendix 1:  Maps and Site Plans
Location Map, WQMP Site Plan and Receiving Waters Map
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Temescal Creek, Reach 1

Santa Ana River, Reach 3

Anza Park Drain
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La Sierra Channel
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Lake Matthews

Sycamore Creek

Lake Evans to Santa Ana River, Reach 3
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Anza Park Drain to Santa Ana River, Reach 3
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Appendix 2:  Construction Plans
Grading and Drainage Plans
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Appendix 3:  Soils Information
Geotechnical Study and Other Infiltration Testing Data
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FIELD LOG OF BORING B - 

(B
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w
s/

ft
.)

Page A - 

Comments: 

C
O

M
P
L
E
T
IO

N

C
O

N
T
E
N

T
 (
%

)

Date(s) Drilled:

D
E
N
S
IT

Y
 (
p
cf

)

D
E
P
T
H

 (
ft
.)

Drilled By:

Drilling Method:

D
R

IV
E

D
R

Y

E
L
E
V
A
T
IO

N

GEOTECHNICAL DESCRIPTION

G
R

A
P
H

IC
 L

O
G

Hammer Type:

Hammer Weight/Drop:

Hole Diameter:

INTERVALS

Location: 

Logged By:

W
A
T
E
R

o
r

O
T
H

E
R
 T

E
S
T
S

Project: 

Rig Make/Model:

SAMPLE

Sheet 1 of

Surface Elevation:

Total Depth:

T
Y
P
E
, 
"N

"

U
S
C
S

W
E
L
L

AGI Project No. 

1610

1605

1600

Clayey Sand:   Dark brown; loose; moist.
Locally derived.  [Trench backfill]

Gravel:   Clean or nearly clean, imported 1"
rounded-clast drain rock.  [Leach line (?)
bedding.  Pipe not found]

Tonalite:   Speckled light brown and black;
medium grained; little or no foliation fabric;
highly weathered; extremely weak, friable, and
soft; apparently massive.  Soil boring proceeds
with easy and chatter-free drilling.  [Granitic
bedrock -- Val Verde pluton]

7

SC 

GP 

ROCK 

RING
5
8
10

RING
4
8
11

RING
*50/5"

117.0  

114.4  

110.5  

11.5

6.1

4.1

14725-I 

6/21/21 M. Doerschlag

25.0 Ft.

Automatic trip

140 Lb./30 In.

± 1614 Ft. AMSL per older topo

GP Drilling

Mobile B-61

Hollow-Stem Auger

70 In.

Exploration sited in northeastern corner of proposed chapel building.

2

WOODCREST CHRISTIAN SCHOOL

WOODCREST, RIVERSIDE COUNTY, CA

Continued on next sheet.

(18) 

(19)
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D
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D
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E
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T
IO

N

GEOTECHNICAL DESCRIPTION
G

R
A
P
H

IC
 L

O
G

INTERVALS

Location: 

W
A
T
E
R

o
r

O
T
H

E
R
 T

E
S
T
S

Project: 

SAMPLE

Sheet 2 of

T
Y
P
E
, 
"N

"

U
S
C

S

W
E
L
L

AGI Project No. 

1595

1590

Tonalite:   Speckled  grayish brown and black;
medium grained.  At 15 feet, abruptly becomes
moderately weathered, with very slow but
smooth drilling to ~17 feet..  [Granitic bedrock -
- Val Verde pluton]

7

ROCK 

Drilling rate increases (softer).  Probable
fractures zone immediately begins to
produce water to the bore.

Slow drilling.

Brief interval of highly weathered rock.

Very slow progress.  Moderately weathered.

24725-I 

2

WOODCREST CHRISTIAN SCHOOL

WOODCREST, RIVERSIDE COUNTY, CA

Bottom of boring at 25.0 feet.
Groundwater measured at 8.8 feet.
Boring backfilled with compacted soil cuttings.
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