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�ƉƉĞŶĚŝǆ�ϭϬ͗���ĚƵĐĂƚŝŽŶĂů�ΧĂƚĞƌŝĂůƐ�
�Χς�%ĂĐƚ�]ŚĞĞƚƐ͕�ΧĂŝŶƚĞŶĂŶĐĞ�&ƵŝĚĞůŝŶĞƐ�ĂŶĚ�ϑƚŚĞƌ��ŶĚͲhƐĞƌ��Χς�.ŶĨŽƌŵĂƚŝŽŶ�
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ϯ͘ϭ� .∆%.=χΨ�χ.ϑ∆���].∆�
�

�

�ĞƐĐƌŝƉƚŝŽŶ�
�

�Ŷ� /ŶĨŝůƚƌĂƚŝŽŶ� �ĂƐŝŶ� ŝƐ� Ă� ĨůĂƚ� ĞĂƌƚŚĞŶ� ďĂƐŝŶ�
ĚĞƐŝŐŶĞĚ� ƚŽ�ĐĂƉƚƵƌĞ� ƚŚĞ�ĚĞƐŝŐŶ�ĐĂƉƚƵƌĞ�ǀŽůƵŵĞ͕�
ρ�Χς͘� dŚĞ� ƐƚŽƌŵǁĂƚĞƌ� ŝŶĨŝůƚƌĂƚĞƐ� ƚŚƌŽƵŐŚ� ƚŚĞ�
ďŽƚƚŽŵ�ŽĨ�ƚŚĞ�ďĂƐŝŶ�ŝŶƚŽ�ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ƐŽŝů�ŽǀĞƌ�
Ă� ϳϮ� ŚŽƵƌ� ĚƌĂǁĚŽǁŶ� ƉĞƌŝŽĚ͘� &ůŽǁƐ� ĞǆĐĞĞĚŝŶŐ�
ρ�Χς� ŵƵƐƚ� ĚŝƐĐŚĂƌŐĞ� ƚŽ� Ă� ĚŽǁŶƐƚƌĞĂŵ�

ĐŽŶǀĞǇĂŶĐĞ� ƐǇƐƚĞŵ͘� dƌĂƐŚ� ĂŶĚ� ƐĞĚŝŵĞŶƚ�
ĂĐĐƵŵƵůĂƚĞ� ǁŝƚŚŝŶ� ƚŚĞ� ĨŽƌĞďĂǇ� ĂƐ� ƐƚŽƌŵǁĂƚĞƌ�
ƉĂƐƐĞƐ� ŝŶƚŽ� ƚŚĞ� ďĂƐŝŶ͘� � /ŶĨŝůƚƌĂƚŝŽŶ� ďĂƐŝŶƐ� ĂƌĞ�
ŚŝŐŚůǇ� ĞĨĨĞĐƚŝǀĞ� ŝŶ� ƌĞŵŽǀŝŶŐ� Ăůů� ƚĂƌŐĞƚĞĚ�
ƉŽůůƵƚĂŶƚƐ�ĨƌŽŵ�ƐƚŽƌŵǁĂƚĞƌ�ƌƵŶŽĨĨ͘��

^ĞĞ��ƉƉĞŶĚŝǆ��͕�ĂŶĚ��ƉƉĞŶĚŝǆ��͕�^ĞĐƚŝŽŶ�ϭ�ŽĨ��ĂƐŝŶ�'ƵŝĚĞůŝŶĞƐ͕�ĨŽƌ�ĂĚĚŝƚŝŽŶĂů�ƌĞƋƵŝƌĞŵĞŶƚƐ͘�

^ŝƚŝŶŐ��ŽŶƐŝĚĞƌĂƚŝŽŶƐ�
dŚĞ�ƵƐĞ�ŽĨ�ŝŶĨŝůƚƌĂƚŝŽŶ�ďĂƐŝŶƐ�ŵĂǇ�ďĞ�ƌĞƐƚƌŝĐƚĞĚ�ďǇ�ĐŽŶĐĞƌŶƐ�ŽǀĞƌ�ŐƌŽƵŶĚ�ǁĂƚĞƌ�ĐŽŶƚĂŵŝŶĂƚŝŽŶ͕�
ƐŽŝů�ƉĞƌŵĞĂďŝůŝƚǇ͕�ĂŶĚ�ĐůŽŐŐŝŶŐ�Ăƚ�ƚŚĞ�ƐŝƚĞ͘�^ĞĞ�ƚŚĞ�ĂƉƉůŝĐĂďůĞ�σΞΧς�ĨŽƌ�ĂŶǇ�ƐƉĞĐŝĨŝĐ�ĨĞĂƐŝďŝůŝƚǇ�
ĐŽŶƐŝĚĞƌĂƚŝŽŶƐ�ĨŽƌ�ƵƐŝŶŐ� ŝŶĨŝůƚƌĂƚŝŽŶ��ΧςƐ͘�tŚĞƌĞ�ƚŚŝƐ��Χς� ŝƐ�ďĞŝŶŐ�ƵƐĞĚ͕�ƚŚĞ�ƐŽŝů�ďĞŶĞĂƚŚ�ƚŚĞ�
ďĂƐŝŶ�ŵƵƐƚ� ďĞ� ƚŚŽƌŽƵŐŚůǇ� ĞǀĂůƵĂƚĞĚ� ŝŶ� Ă� ŐĞŽƚĞĐŚŶŝĐĂů� ƌĞƉŽƌƚ� ƐŝŶĐĞ� ƚŚĞ� ƵŶĚĞƌůǇŝŶŐ� ƐŽŝůƐ� ĂƌĞ�
ĐƌŝƚŝĐĂů�ƚŽ�ƚŚĞ�ďĂƐŝŶ͛Ɛ�ůŽŶŐ�ƚĞƌŵ�ƉĞƌĨŽƌŵĂŶĐĞ͘�dŽ�ƉƌŽƚĞĐƚ�ƚŚĞ�ďĂƐŝŶ�ĨƌŽŵ�ĞƌŽƐŝŽŶ͕�ƚŚĞ�ƐŝĚĞƐ�ĂŶĚ�
ďŽƚƚŽŵ�ŽĨ�ƚŚĞ�ďĂƐŝŶ�ŵƵƐƚ�ďĞ�ǀĞŐĞƚĂƚĞĚ͕�ƉƌĞĨĞƌĂďůǇ�ǁŝƚŚ�ŶĂƚŝǀĞ�Žƌ�ůŽǁ�ǁĂƚĞƌ�ƵƐĞ�ƉůĂŶƚ�ƐƉĞĐŝĞƐ͘�

/Ŷ�ĂĚĚŝƚŝŽŶ͕�ƚŚĞƐĞ�ďĂƐŝŶƐ�ŵĂǇ�ŶŽƚ�ďĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ĨŽƌ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐŝƚĞ�ĐŽŶĚŝƚŝŽŶƐ͗��

ω /ŶĚƵƐƚƌŝĂů�ƐŝƚĞƐ�Žƌ�ůŽĐĂƚŝŽŶƐ�ǁŚĞƌĞ�ƐƉŝůůƐ�ŽĨ�ƚŽǆŝĐ�ŵĂƚĞƌŝĂůƐ�ŵĂǇ�ŽĐĐƵƌ�

ω ^ŝƚĞƐ�ǁŝƚŚ�ǀĞƌǇ�ůŽǁ�ƐŽŝů�ŝŶĨŝůƚƌĂƚŝŽŶ�ƌĂƚĞƐ�

ω ^ŝƚĞƐ�ǁŝƚŚ� �ŚŝŐŚ�ŐƌŽƵŶĚǁĂƚĞƌ�ƚĂďůĞƐ�Žƌ�ĞǆĐĞƐƐŝǀĞůǇ�ŚŝŐŚ�ƐŽŝů� ŝŶĨŝůƚƌĂƚŝŽŶ�ƌĂƚĞƐ͕�ǁŚĞƌĞ�
ƉŽůůƵƚĂŶƚƐ�ĐĂŶ�ĂĨĨĞĐƚ�ŐƌŽƵŶĚ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�

ω ^ŝƚĞƐ�ǁŝƚŚ�ƵŶƐƚĂďŝůŝǌĞĚ�ƐŽŝů�Žƌ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ĂĐƚŝǀŝƚǇ�ƵƉƐƚƌĞĂŵ�

ω KŶ�ƐƚĞĞƉůǇ�ƐůŽƉŝŶŐ�ƚĞƌƌĂŝŶ�

ω /ŶĨŝůƚƌĂƚŝŽŶ� ďĂƐŝŶƐ� ůŽĐĂƚĞĚ� ŝŶ� Ă� Ĩŝůů� ĐŽŶĚŝƚŝŽŶ� ƐŚŽƵůĚ� ƌĞĨĞƌ� ƚŽ� �ƉƉĞŶĚŝǆ� �� ŽĨ� ƚŚŝƐ�
,ĂŶĚďŽŽŬ�ĨŽƌ�ĚĞƚĂŝůƐ�ŽŶ�ƐƉĞĐŝĂů�ƌĞƋƵŝƌĞŵĞŶƚƐͬƌĞƐƚƌŝĐƚŝŽŶƐ�

dǇƉĞ�ŽĨ��Χς� =.��Ͳ /ŶĨŝůƚƌĂƚŝŽŶ

dƌĞĂƚŵĞŶƚ�DĞĐŚĂŶŝƐŵƐ� /ŶĨŝůƚƌĂƚŝŽŶ͕��ǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶ�;ǁŚĞŶ�ǀĞŐĞƚĂƚĞĚͿ͕��ǀĂƉŽƌĂƚŝŽŶ͕�ĂŶĚ�
^ĞĚŝŵĞŶƚĂƚŝŽŶ�

DĂǆŝŵƵŵ�dƌĞĂƚŵĞŶƚ��ƌĞĂ� ϱϬ�ĂĐƌĞƐ

KƚŚĞƌ�EĂŵĞƐ� �ŝŽŝŶĨŝůƚƌĂƚŝŽŶ��ĂƐŝŶ

Figure 1 – Infiltration Basin
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^ĞƚďĂĐŬƐ��
�

�ůǁĂǇƐ� ĐŽŶƐƵůƚ� ǇŽƵƌ� ŐĞŽƚĞĐŚŶŝĐĂů� ĞŶŐŝŶĞĞƌ� ĨŽƌ� ƐŝƚĞ� ƐƉĞĐŝĨŝĐ� ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ� ƌĞŐĂƌĚŝŶŐ�
ƐĞƚďĂĐŬƐ� ĨŽƌ� ŝŶĨŝůƚƌĂƚŝŽŶ� ƚƌĞŶĐŚĞƐ͘� � ZĞĐŽŵŵĞŶĚĞĚ� ƐĞƚďĂĐŬƐ� ĂƌĞ� ŶĞĞĚĞĚ� ƚŽ� ƉƌŽƚĞĐƚ� ďƵŝůĚŝŶŐƐ͕�
ĞǆŝƐƚŝŶŐ�ƚƌĞĞƐ͕�ǁĂůůƐ͕�ŽŶƐŝƚĞ�Žƌ�ŶĞĂƌďǇ�ǁĞůůƐ͕�ƐƚƌĞĂŵƐ͕�ĂŶĚ�ƚĂŶŬƐ͘��^ĞƚďĂĐŬƐ�ƐŚŽƵůĚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�
ĞĂƌůǇ�ŝŶ�ƚŚĞ�ĚĞƐŝŐŶ�ƉƌŽĐĞƐƐ�ƐŝŶĐĞ�ƚŚĞǇ�ĐĂŶ�ĂĨĨĞĐƚ�ǁŚĞƌĞ�ŝŶĨŝůƚƌĂƚŝŽŶ�ĨĂĐŝůŝƚŝĞƐ�ŵĂǇ�ďĞ�ƉůĂĐĞĚ�ĂŶĚ�
ŚŽǁ� ĚĞĞƉ� ƚŚĞǇ� ĂƌĞ� ĂůůŽǁĞĚ� ƚŽ� ďĞ͘� � &Žƌ� ŝŶƐƚĂŶĐĞ͕� ĚĞƉƚŚ� ƐĞƚďĂĐŬƐ� ĐĂŶ� ĚŝĐƚĂƚĞ� ĨĂŝƌůǇ� ƐŚĂůůŽǁ�
ĨĂĐŝůŝƚŝĞƐ� ƚŚĂƚ�ǁŝůů�ŚĂǀĞ� Ă� ůĂƌŐĞƌ� ĨŽŽƚƉƌŝŶƚ� ĂŶĚ͕� ŝŶ� ƐŽŵĞ� ĐĂƐĞƐ͕�ŵĂǇ�ŵĂŬĞ�ĂŶ� ŝŶĨŝůƚƌĂƚŝŽŶ�ďĂƐŝŶ�
ŝŶĨĞĂƐŝďůĞ͘��/Ŷ�ƚŚĂƚ�ŝŶƐƚĂŶĐĞ͕�ĂŶŽƚŚĞƌ��Χς�ŵƵƐƚ�ďĞ�ƐĞůĞĐƚĞĚ͘��
�

/ŶĨŝůƚƌĂƚŝŽŶ�ďĂƐŝŶƐ�ƚǇƉŝĐĂůůǇ�ŵƵƐƚ�ďĞ�ƐĞƚ�ďĂĐŬ͗�

ω ϭϬ�ĨĞĞƚ�ĨƌŽŵ�ƚŚĞ�ŚŝƐƚŽƌŝĐ�ŚŝŐŚ�ŐƌŽƵŶĚǁĂƚĞƌ�;ŵĞĂƐƵƌĞĚ�ǀĞƌƚŝĐĂůůǇ�ĨƌŽŵ�ƚŚĞ�ďŽƚƚŽŵ�ŽĨ�ƚŚĞ�
ďĂƐŝŶ͕�ĂƐ�ƐŚŽǁŶ�ŝŶ�&ŝŐƵƌĞ�ϮͿ�

ω ϱ�ĨĞĞƚ�ĨƌŽŵ�ďĞĚƌŽĐŬ�Žƌ�ŝŵƉĞƌŵĞĂďůĞ�ƐƵƌĨĂĐĞ�ůĂǇĞƌ�;ŵĞĂƐƵƌĞĚ�ǀĞƌƚŝĐĂůůǇ�ĨƌŽŵ�ƚŚĞ�ďŽƚƚŽŵ�

ŽĨ�ƚŚĞ�ďĂƐŝŶ͕�ĂƐ�ƐŚŽǁŶ�ŝŶ�&ŝŐƵƌĞ�ϮͿ�

ω &ƌŽŵ�Ăůů�ĞǆŝƐƚŝŶŐ�ŵĂƚƵƌĞ�ƚƌĞĞ�ĚƌŝƉ�ůŝŶĞƐ�ĂƐ�ŝŶĚŝĐĂƚĞĚ�ŝŶ�&ŝŐƵƌĞ�Ϯ�;ƚŽ�ƉƌŽƚĞĐƚ�ƚŚĞŝƌ�ƌŽŽƚ�
ƐƚƌƵĐƚƵƌĞͿ�

ω ϭϬϬ�ĨĞĞƚ�ŚŽƌŝǌŽŶƚĂůůǇ�ĨƌŽŵ�ǁĞůůƐ͕�ƚĂŶŬƐ�Žƌ�ƐƉƌŝŶŐƐ�

^ĞƚďĂĐŬƐ� ƚŽ�ǁĂůůƐ� ĂŶĚ� ĨŽƵŶĚĂƚŝŽŶƐ�ŵƵƐƚ�ďĞ� ŝŶĐůƵĚĞĚ� ĂƐ�ƉĂƌƚ�ŽĨ� ƚŚĞ�'ĞŽƚĞĐŚŶŝĐĂů� ZĞƉŽƌƚ͘��ůů�
ŽƚŚĞƌ� ƐĞƚďĂĐŬƐ� ƐŚĂůů� ďĞ� ŝŶ� ĂĐĐŽƌĚĂŶĐĞ� ǁŝƚŚ� ĂƉƉůŝĐĂďůĞ� ƐƚĂŶĚĂƌĚƐ� ŽĨ� ƚŚĞ� �ŝƐƚƌŝĐƚ͛Ɛ� �ĂƐŝŶ�
'ƵŝĚĞůŝŶĞƐ�;�ƉƉĞŶĚŝǆ��Ϳ͘�

�

�

Figure 2 – Setback Requirements
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�

&ŽƌĞďĂǇ�
�

��ĐŽŶĐƌĞƚĞ�ĨŽƌĞďĂǇ�ƐŚĂůů�ďĞ�ƉƌŽǀŝĚĞĚ�ƚŽ�ƌĞĚƵĐĞ�ƐĞĚŝŵĞŶƚ�ĐůŽŐŐŝŶŐ�ĂŶĚ�ƚŽ�ƌĞĚƵĐĞ�ĞƌŽƐŝŽŶ͘� �dŚĞ�
ĨŽƌĞďĂǇ�ƐŚĂůů�ŚĂǀĞ�Ă�ĚĞƐŝŐŶ�ǀŽůƵŵĞ�ŽĨ�Ăƚ� ůĞĂƐƚ�Ϭ͘ϱй�ρ�Χς�ĂŶĚ�Ă�ŵŝŶŝŵƵŵ�ϭ�ĨŽŽƚ�ŚŝŐŚ�ĐŽŶĐƌĞƚĞ�
ƐƉůĂƐŚǁĂůů�ͬ�ďĞƌŵ͘� �&Ƶůů�ŚĞŝŐŚƚ�ŶŽƚĐŚͲƚǇƉĞ�ǁĞŝƌ;ƐͿ͕�ŽĨĨƐĞƚ� ĨƌŽŵ� ƚŚĞ� ůŝŶĞ�ŽĨ� ĨůŽǁ� ĨƌŽŵ�ƚŚĞ�ďĂƐŝŶ�
ŝŶůĞƚ� ƚŽ�ƉƌĞǀĞŶƚ�ƐŚŽƌƚ�ĐŝƌĐƵŝƚŝŶŐ͕�ƐŚĂůů�ďĞ�ƵƐĞĚ�ƚŽ�ŽƵƚůĞƚ� ƚŚĞ� ĨŽƌĞďĂǇ͘� � /ƚ� ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ� ƚŚĂƚ�
ƚǁŽ�ǁĞŝƌƐ�ďĞ�ƵƐĞĚ�ĂŶĚ�ƚŚĂƚ�ƚŚĞǇ�ďĞ�ůŽĐĂƚĞĚ�ŽŶ�ŽƉƉŽƐŝƚĞ�ƐŝĚĞƐ�ŽĨ�ƚŚĞ�ĨŽƌĞďĂǇ�;ƐĞĞ�&ŝŐƵƌĞ�ϮͿ͘��

�

KǀĞƌĨůŽǁ�

�

&ůŽǁƐ�ĞǆĐĞĞĚŝŶŐ�ρ�Χς�ŵƵƐƚ�ĚŝƐĐŚĂƌŐĞ�ƚŽ�ĂŶ�ĂĐĐĞƉƚĂďůĞ�ĚŽǁŶƐƚƌĞĂŵ�ĐŽŶǀĞǇĂŶĐĞ�ƐǇƐƚĞŵ͘�tŚĞƌĞ�
ĂŶ�ĂĚĞƋƵĂƚĞ�ŽƵƚůĞƚ� ŝƐ�ƉƌĞƐĞŶƚ͕�ĂŶ�ŽǀĞƌĨůŽǁ�ƐƚƌƵĐƚƵƌĞ�ŵĂǇ�ďĞ�ƵƐĞĚ͘�tŚĞƌĞ�ĂŶ�ĞŵďĂŶŬŵĞŶƚ� ŝƐ�
ƉƌĞƐĞŶƚ͕�ĂŶ�ĞŵĞƌŐĞŶĐǇ�ƐƉŝůůǁĂǇ�ŵĂǇ�ďĞ�ƵƐĞĚ�ŝŶƐƚĞĂĚ͘�KǀĞƌĨůŽǁƐ�ŵƵƐƚ�ďĞ�ƉůĂĐĞĚ�ũƵƐƚ�ĂďŽǀĞ�ƚŚĞ�
ĚĞƐŝŐŶ�ǁĂƚĞƌ�ƐƵƌĨĂĐĞ�ĨŽƌ�ρ�Χς�ĂŶĚ�ďĞ�ŶĞĂƌ�ƚŚĞ�ŽƵƚůĞƚ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ͘�dŚĞ�ŽǀĞƌĨůŽǁ�ƐƚƌƵĐƚƵƌĞ�ƐŚĂůů�
ďĞ� ƐŝŵŝůĂƌ� ƚŽ� ƚŚĞ��ŝƐƚƌŝĐƚ͛Ɛ�^ƚĂŶĚĂƌĚ��ƌĂǁŝŶŐ����ϭϭϬ͘��ĚĚŝƚŝŽŶĂů�ĚĞƚĂŝůƐ�ŵĂǇ�ďĞ� ĨŽƵŶĚ� ŝŶ� ƚŚĞ�
�ŝƐƚƌŝĐƚ͛Ɛ��ĂƐŝŶ�'ƵŝĚĞůŝŶĞƐ�;�ƉƉĞŶĚŝǆ��Ϳ͘�

�

� �

&ŝŐƵƌĞ�ϯ�ʹ�/ŶĨŝůƚƌĂƚŝŽŶ��ĂƐŝŶ�
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>ĂŶĚƐĐĂƉŝŶŐ�ZĞƋƵŝƌĞŵĞŶƚƐ��
�ĂƐŝŶ� ǀĞŐĞƚĂƚŝŽŶ� ƉƌŽǀŝĚĞƐ� ĞƌŽƐŝŽŶ� ƉƌŽƚĞĐƚŝŽŶ͕� ŝŵƉƌŽǀĞƐ� ƐĞĚŝŵĞŶƚ� ƌĞŵŽǀĂů� ĂŶĚ� ĂƐƐŝƐƚƐ� ŝŶ�
ĂůůŽǁŝŶŐ� ŝŶĨŝůƚƌĂƚŝŽŶ� ƚŽ�ŽĐĐƵƌ͘� �dŚĞ�ďĂƐŝŶ�ƐƵƌĨĂĐĞ�ĂŶĚ�ƐŝĚĞ� ƐůŽƉĞƐ�ƐŚĂůů�ďĞ�ƉůĂŶƚĞĚ�ǁŝƚŚ�ŶĂƚŝǀĞ�
ŐƌĂƐƐĞƐ͘��WƌŽƉĞƌ�ůĂŶĚƐĐĂƉĞ�ŵĂŶĂŐĞŵĞŶƚ�ŝƐ�ĂůƐŽ�ƌĞƋƵŝƌĞĚ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�ƚŚĞ�ǀĞŐĞƚĂƚŝŽŶ�ĚŽĞƐ�ŶŽƚ�
ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ǁĂƚĞƌ�ƉŽůůƵƚŝŽŶ�ƚŚƌŽƵŐŚ�ƉĞƐƚŝĐŝĚĞƐ͕�ŚĞƌďŝĐŝĚĞƐ͕�Žƌ�ĨĞƌƚŝůŝǌĞƌƐ͘��>ĂŶĚƐĐĂƉŝŶŐ�ƐŚĂůů�ďĞ�
ŝŶ� ĂĐĐŽƌĚĂŶĐĞ� ǁŝƚŚ� �ŽƵŶƚǇ� ŽĨ� ZŝǀĞƌƐŝĚĞ� KƌĚŝŶĂŶĐĞ� ϴϱϵ� ĂŶĚ� ƚŚĞ� �ŝƐƚƌŝĐƚ͛Ɛ� �ĂƐŝŶ� 'ƵŝĚĞůŝŶĞƐ�
;�ƉƉĞŶĚŝǆ��Ϳ͕�Žƌ�ŽƚŚĞƌ�ŐƵŝĚĞůŝŶĞƐ�ŝƐƐƵĞĚ�ďǇ�ƚŚĞ��ŶŐŝŶĞĞƌŝŶŐ��ƵƚŚŽƌŝƚǇ͘�
�

DĂŝŶƚĞŶĂŶĐĞ��
EŽƌŵĂů�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ�ĂŶ� ŝŶĨŝůƚƌĂƚŝŽŶ�ďĂƐŝŶ� ŝŶĐůƵĚĞƐ� ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ�ŽĨ� ůĂŶĚƐĐĂƉŝŶŐ͕�ĚĞďƌŝƐ�
ĂŶĚ� ƚƌĂƐŚ� ƌĞŵŽǀĂů� ĨƌŽŵ� ƚŚĞ� ƐƵƌĨĂĐĞ� ŽĨ� ƚŚĞ� ďĂƐŝŶ͕� ĂŶĚ� ƚĞŶĚŝŶŐ� ƚŽ� ƉƌŽďůĞŵƐ� ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ƐƚĂŶĚŝŶŐ�ǁĂƚĞƌ� ;ǀĞĐƚŽƌƐ͕�ŽĚŽƌƐ͕�ĞƚĐ͘Ϳ͘�^ŝŐŶŝĨŝĐĂŶƚ�ƉŽŶĚŝŶŐ͕�ĞƐƉĞĐŝĂůůǇ�ŵŽƌĞ�ƚŚĂŶ�ϳϮ�ŚŽƵƌƐ�ĂĨƚĞƌ�
ĂŶ�ĞǀĞŶƚ͕�ŵĂǇ� ŝŶĚŝĐĂƚĞ�ƚŚĂƚ�ƚŚĞ�ďĂƐŝŶ�ƐƵƌĨĂĐĞ� ŝƐ�ŶŽ� ůŽŶŐĞƌ�ƉƌŽǀŝĚŝŶŐ�ƐƵĨĨŝĐŝĞŶƚ� ŝŶĨŝůƚƌĂƚŝŽŶ�ĂŶĚ�
ƌĞƋƵŝƌĞƐ�ĂĞƌĂƚŝŽŶ͘�^ĞĞ�ƚŚĞ��ŝƐƚƌŝĐƚ͛Ɛ��ĂƐŝŶ�'ƵŝĚĞůŝŶĞƐ� ;�ƉƉĞŶĚŝǆ��Ϳ� ĨŽƌ�ĂĚĚŝƚŝŽŶĂů�ƌĞƋƵŝƌĞŵĞŶƚƐ�
;ŝ͘Ğ͕͘�ĨĞŶĐŝŶŐ͕�ŵĂŝŶƚĞŶĂŶĐĞ�ĂĐĐĞƐƐ͕�ĞƚĐ͘Ϳ͘�

dĂďůĞ�ϭ�Ͳ�/ŶƐƉĞĐƚŝŽŶ�ĂŶĚ�DĂŝŶƚĞŶĂŶĐĞ�
�

^ĐŚĞĚƵůĞ� /ŶƐƉĞĐƚŝŽŶ�ĂŶĚ�DĂŝŶƚĞŶĂŶĐĞ��ĐƚŝǀŝƚǇ�

KŶŐŽŝŶŐ�ŝŶĐůƵĚŝŶŐ�ũƵƐƚ�
ďĞĨŽƌĞ�ĂŶŶƵĂů�ƐƚŽƌŵ�

ƐĞĂƐŽŶƐ�ĂŶĚ�ĨŽůůŽǁŝŶŐ�
ƌĂŝŶĨĂůů�ĞǀĞŶƚƐ͘�

ω DĂŝŶƚĂŝŶ�ǀĞŐĞƚĂƚŝŽŶ�ĂƐ�ŶĞĞĚĞĚ͘�hƐĞ�ŽĨ�ĨĞƌƚŝůŝǌĞƌƐ͕�ƉĞƐƚŝĐŝĚĞƐ�ĂŶĚ�ŚĞƌďŝĐŝĚĞƐ�ƐŚŽƵůĚ�
ďĞ�ƐƚƌĞŶƵŽƵƐůǇ�ĂǀŽŝĚĞĚ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĞǇ�ĚŽŶ͛ƚ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ǁĂƚĞƌ�ƉŽůůƵƚŝŽŶ͘�/Ĩ�
ĂƉƉƌŽƉƌŝĂƚĞ�ŶĂƚŝǀĞ�ƉůĂŶƚ�ƐĞůĞĐƚŝŽŶƐ�ĂŶĚ�ŽƚŚĞƌ�.ςΧ�ŵĞƚŚŽĚƐ�ĂƌĞ�ƵƐĞĚ͕�ƐƵĐŚ�ƉƌŽĚƵĐƚƐ�
ƐŚŽƵůĚŶ͛ƚ�ďĞ�ŶĞĞĚĞĚ͘�/Ĩ�ƐƵĐŚ�ƉƌŽũĞĐƚƐ�ĂƌĞ�ƵƐĞĚ͕��

o WƌŽĚƵĐƚƐ�ƐŚĂůů�ďĞ�ĂƉƉůŝĞĚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞŝƌ�ůĂďĞůŝŶŐ͕�ĞƐƉĞĐŝĂůůǇ�
ŝŶ�ƌĞůĂƚŝŽŶ�ƚŽ�ĂƉƉůŝĐĂƚŝŽŶ�ƚŽ�ǁĂƚĞƌ͕�ĂŶĚ�ŝŶ�ĂƌĞĂƐ�ƐƵďũĞĐƚĞĚ�ƚŽ�ĨůŽŽĚŝŶŐ͘�

o &ĞƌƚŝůŝǌĞƌƐ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ĂƉƉůŝĞĚ�ǁŝƚŚŝŶ�ϭϱ�ĚĂǇƐ�ďĞĨŽƌĞ͕�ĂĨƚĞƌ͕�Žƌ�
ĚƵƌŝŶŐ�ƚŚĞ�ƌĂŝŶ�ƐĞĂƐŽŶ͘�

ω ZĞŵŽǀĞ�ĚĞďƌŝƐ�ĂŶĚ�ůŝƚƚĞƌ�ĨƌŽŵ�ƚŚĞ�ĞŶƚŝƌĞ�ďĂƐŝŶ�ƚŽ�ŵŝŶŝŵŝǌĞ�ĐůŽŐŐŝŶŐ�ĂŶĚ�ŝŵƉƌŽǀĞ�
ĂĞƐƚŚĞƚŝĐƐ͘�

ω �ŚĞĐŬ�ĨŽƌ�ŽďǀŝŽƵƐ�ƉƌŽďůĞŵƐ�ĂŶĚ�ƌĞƉĂŝƌ�ĂƐ�ŶĞĞĚĞĚ͘��ĚĚƌĞƐƐ�ŽĚŽƌ͕�ŝŶƐĞĐƚƐ͕�ĂŶĚ�
ŽǀĞƌŐƌŽǁƚŚ�ŝƐƐƵĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƐƚĂŐŶĂŶƚ�Žƌ�ƐƚĂŶĚŝŶŐ�ǁĂƚĞƌ�ŝŶ�ƚŚĞ�ďĂƐŝŶ�ďŽƚƚŽŵ͘�
dŚĞƌĞ�ƐŚŽƵůĚ�ďĞ�ŶŽ�ůŽŶŐͲƚĞƌŵ�ƉŽŶĚŝŶŐ�ǁĂƚĞƌ͘�

ω �ŚĞĐŬ�ĨŽƌ�ĞƌŽƐŝŽŶ�ĂŶĚ�ƐĞĚŝŵĞŶƚ�ůĂĚĞŶ�ĂƌĞĂƐ�ŝŶ�ƚŚĞ�ďĂƐŝŶ͘�ZĞƉĂŝƌ�ĂƐ�ŶĞĞĚĞĚ͘��ůĞĂŶ�
ĨŽƌĞďĂǇ�ŝĨ�ŶĞĞĚĞĚ͘�

ω ZĞǀĞŐĞƚĂƚĞ�ƐŝĚĞ�ƐůŽƉĞƐ�ǁŚĞƌĞ�ŶĞĞĚĞĚ͘�

�ŶŶƵĂůůǇ͘�/Ĩ�ƉŽƐƐŝďůĞ͕�
ƐĐŚĞĚƵůĞ�ƚŚĞƐĞ�ŝŶƐƉĞĐƚŝŽŶƐ�
ǁŝƚŚŝŶ�ϳϮ�ŚŽƵƌƐ�ĂĨƚĞƌ�Ă�
ƐŝŐŶŝĨŝĐĂŶƚ�ƌĂŝŶĨĂůů͘�

ω /ŶƐƉĞĐƚŝŽŶ�ŽĨ�ŚǇĚƌĂƵůŝĐ�ĂŶĚ�ƐƚƌƵĐƚƵƌĂů�ĨĂĐŝůŝƚŝĞƐ͘��ǆĂŵŝŶĞ�ƚŚĞ�ŝŶůĞƚ�ĨŽƌ�ďůŽĐŬĂŐĞ͕�ƚŚĞ�
ĞŵďĂŶŬŵĞŶƚ�ĂŶĚ�ƐƉŝůůǁĂǇ�ŝŶƚĞŐƌŝƚǇ͕�ĂƐ�ǁĞůů�ĂƐ�ĚĂŵĂŐĞ�ƚŽ�ĂŶǇ�ƐƚƌƵĐƚƵƌĂů�ĞůĞŵĞŶƚ͘�

ω �ŚĞĐŬ�ĨŽƌ�ĞƌŽƐŝŽŶ͕�ƐůƵŵƉŝŶŐ�ĂŶĚ�ŽǀĞƌŐƌŽǁƚŚ͘�ZĞƉĂŝƌ�ĂƐ�ŶĞĞĚĞĚ͘�
ω �ŚĞĐŬ�ďĂƐŝŶ�ĚĞƉƚŚ�ĨŽƌ�ƐĞĚŝŵĞŶƚ�ďƵŝůĚ�ƵƉ�ĂŶĚ�ƌĞĚƵĐĞĚ�ƚŽƚĂů�ĐĂƉĂĐŝƚǇ͘�^ĐƌĂƉĞ�ďŽƚƚŽŵ�

ĂƐ�ŶĞĞĚĞĚ�ĂŶĚ�ƌĞŵŽǀĞ�ƐĞĚŝŵĞŶƚ͘�ZĞƐƚŽƌĞ�ƚŽ�ŽƌŝŐŝŶĂů�ĐƌŽƐƐͲƐĞĐƚŝŽŶ�ĂŶĚ�ŝŶĨŝůƚƌĂƚŝŽŶ�
ƌĂƚĞ͘�ZĞƉůĂŶƚ�ďĂƐŝŶ�ǀĞŐĞƚĂƚŝŽŶ͘�

ω sĞƌŝĨǇ�ƚŚĞ�ďĂƐŝŶ�ďŽƚƚŽŵ�ŝƐ�ĂůůŽǁŝŶŐ�ĂĐĐĞƉƚĂďůĞ�ŝŶĨŝůƚƌĂƚŝŽŶ͘�hƐĞ�Ă�ĚŝƐĐ�Žƌ�ŽƚŚĞƌ�
ŵĞƚŚŽĚ�ƚŽ�ĂĞƌĂƚĞ�ďĂƐŝŶ�ďŽƚƚŽŵ�ŽŶůǇ�ŝĨ�ƚŚĞƌĞ�ŝƐ�ĂĐƚƵĂů�ƐŝŐŶŝĨŝĐĂŶƚ�ůŽƐƐ�ŽĨ�ŝŶĨŝůƚƌĂƚŝǀĞ�
ĐĂƉĂĐŝƚǇ͕�ƌĂƚŚĞƌ�ƚŚĂŶ�ŽŶ�Ă�ƌŽƵƚŝŶĞ�ďĂƐŝƐϭ͘�

ω EŽ�ǁĂƚĞƌ�ƐŚŽƵůĚ�ďĞ�ƉƌĞƐĞŶƚ�ϳϮ�ŚŽƵƌƐ�ĂĨƚĞƌ�ĂŶ�ĞǀĞŶƚ͘�EŽ�ůŽŶŐ�ƚĞƌŵ�ƐƚĂŶĚŝŶŐ�ǁĂƚĞƌ�
ƐŚŽƵůĚ�ďĞ�ƉƌĞƐĞŶƚ�Ăƚ�Ăůů͘�EŽ�ĂůŐĂĞ�ĨŽƌŵĂƚŝŽŶ�ƐŚŽƵůĚ�ďĞ�ǀŝƐŝďůĞ͘���ŽƌƌĞĐƚ�ƉƌŽďůĞŵ�ĂƐ�
ŶĞĞĚĞĚ͘�

ϭ͘ ���^ƚŽƌŵǁĂƚĞƌ��Χς�,ĂŶĚďŽŽŬ�ĨŽƌ�EĞǁ��ĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�^ŝŐŶŝĨŝĐĂŶƚ�ZĞĚĞǀĞůŽƉŵĞŶƚ
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dĂďůĞ�Ϯ�Ͳ��ĞƐŝŐŶ�ĂŶĚ�^ŝǌŝŶŐ��ƌŝƚĞƌŝĂ�ĨŽƌ�/ŶĨŝůƚƌĂƚŝŽŶ��ĂƐŝŶƐ�

EŽƚĞ͗� dŚĞ� ŝŶĨŽƌŵĂƚŝŽŶ� ĐŽŶƚĂŝŶĞĚ� ŝŶ� ƚŚŝƐ� �Χς� &ĂĐƚƐŚĞĞƚ� ŝƐ� ŝŶƚĞŶĚĞĚ� ƚŽ� ďĞ� Ă� ƐƵŵŵĂƌǇ� ŽĨ� ĚĞƐŝŐŶ�
ĐŽŶƐŝĚĞƌĂƚŝŽŶƐ�ĂŶĚ�ƌĞƋƵŝƌĞŵĞŶƚƐ͘���ĚĚŝƚŝŽŶĂů�ŝŶĨŽƌŵĂƚŝŽŶ�ǁŚŝĐŚ�ĂƉƉůŝĞƐ�ƚŽ�Ăůů�ĚĞƚĞŶƚŝŽŶ�ďĂƐŝŶƐ�ŵĂǇ�
ďĞ� ĨŽƵŶĚ� ŝŶ� ƚŚĞ��ŝƐƚƌŝĐƚ͛Ɛ��ĂƐŝŶ�'ƵŝĚĞůŝŶĞƐ� ;�ƉƉĞŶĚŝǆ��Ϳ͘� � /Ŷ�ĂĚĚŝƚŝŽŶ͕� ŝŶĨŽƌŵĂƚŝŽŶ�ŚĞƌĞŝŶ�ŵĂǇ�ďĞ�
ƐƵƉĞƌƐĞĚĞĚ�ďǇ�ŽƚŚĞƌ�ŐƵŝĚĞůŝŶĞƐ�ŝƐƐƵĞĚ�ďǇ�ƚŚĞ�ĐŽͲƉĞƌŵŝƚƚĞĞ͘���
�

.∆%.=χΨ�χ.ϑ∆���].∆�].∼.∆&�ςΨϑ���γΨ��
�

ϭ͘ &ŝŶĚ�ƚŚĞ��ĞƐŝŐŶ�sŽůƵŵĞ͕�ρ�Χς͘���

ĂͿ �ŶƚĞƌ�ƚŚĞ�dƌŝďƵƚĂƌǇ��ƌĞĂ͕��d͘��

ďͿ �ŶƚĞƌ�ƚŚĞ��ĞƐŝŐŶ�sŽůƵŵĞ͕�ρ�Χς͕�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�^ĞĐƚŝŽŶ�Ϯ͘ϭ�ŽĨ�ƚŚŝƐ�,ĂŶĚďŽŽŬ͘�
Ϯ͘ �ĞƚĞƌŵŝŶĞ�ƚŚĞ�DĂǆŝŵƵŵ��ĞƉƚŚ͘�

a) �ŶƚĞƌ� ƚŚĞ� ŝŶĨŝůƚƌĂƚŝŽŶ� ƌĂƚĞ͘� � dŚĞ� ŝŶĨŝůƚƌĂƚŝŽŶ� ƌĂƚĞ� ƐŚĂůů� ďĞ� ĞƐƚĂďůŝƐŚĞĚ� ĂƐ� ĚĞƐĐƌŝďĞĚ� ŝŶ�
�ƉƉĞŶĚŝǆ��͗�͞/ŶĨŝůƚƌĂƚŝŽŶ�dĞƐƚŝŶŐ͘͟�

b) �ŶƚĞƌ�ƚŚĞ�ĚĞƐŝŐŶ�&ĂĐƚŽƌ�ŽĨ�^ĂĨĞƚǇ�ĨƌŽŵ�dĂďůĞ�ϭ�ŝŶ��ƉƉĞŶĚŝǆ��͗�͞/ŶĨŝůƚƌĂƚŝŽŶ�dĞƐƚŝŶŐ͘͟�
c) dŚĞ�ƐƉƌĞĂĚƐŚĞĞƚ�ǁŝůů�ĚĞƚĞƌŵŝŶĞ��ϭ͕�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂůůŽǁĂďůĞ�ĚĞƉƚŚ�ŽĨ�ƚŚĞ�ďĂƐŝŶ�ďĂƐĞĚ�ŽŶ�

ƚŚĞ�ŝŶĨŝůƚƌĂƚŝŽŶ�ƌĂƚĞ�ĂůŽŶŐ�ǁŝƚŚ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĚƌĂǁĚŽǁŶ�ƚŝŵĞ�;ϳϮ�ŚŽƵƌƐͿ�ĂŶĚ�ƚŚĞ�&ĂĐƚŽƌ�
ŽĨ�^ĂĨĞƚǇ͘�

� � �ϭ�с���;ƚͿ�ǆ�;/Ϳ�ͬ�ϭϮƐ�
�

tŚĞƌĞ��� .�с�ƐŝƚĞ�ŝŶĨŝůƚƌĂƚŝŽŶ�ƌĂƚĞ�;ŝŶͬŚƌͿ�
������������� Ɛ�с�ƐĂĨĞƚǇ�ĨĂĐƚŽƌ�
������������ ƚ�с�ĚƌĂǁĚŽǁŶ�ƚŝŵĞ�;ŵĂǆŝŵƵŵ�ϳϮ�ŚŽƵƌƐͿ�

�ĞƐŝŐŶ�WĂƌĂŵĞƚĞƌ� /ŶĨŝůƚƌĂƚŝŽŶ��ĂƐŝŶ�
�ĞƐŝŐŶ�sŽůƵŵĞ� ρ�Χς�

&ŽƌĞďĂǇ�sŽůƵŵĞ� Ϭ͘ϱй�ρ�Χς�

�ƌĂǁĚŽǁŶ�ƚŝŵĞ�;ŵĂǆŝŵƵŵͿ� ϳϮ�ŚŽƵƌƐ�
DĂǆŝŵƵŵ�ƚƌŝďƵƚĂƌǇ�ĂƌĞĂ� ϱϬ�ĂĐƌĞƐ�Ϯ�

DŝŶŝŵƵŵ�ŝŶĨŝůƚƌĂƚŝŽŶ�ƌĂƚĞ�

DƵƐƚ�ďĞ�ƐƵĨĨŝĐŝĞŶƚ�ƚŽ�ĚƌĂŝŶ�ƚŚĞ�ďĂƐŝŶ�ǁŝƚŚŝŶ�ƚŚĞ�
ƌĞƋƵŝƌĞĚ��ƌĂǁĚŽǁŶ�ƚŝŵĞ�ŽǀĞƌ�ƚŚĞ�ůŝĨĞ�ŽĨ�ƚŚĞ��Χς͘�
dŚĞ�σΞΧς�ŵĂǇ�ŝŶĐůƵĚĞ�ƐƉĞĐŝĨŝĐ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ�

ŵŝŶŝŵƵŵ�ƚĞƐƚĞĚ�ŝŶĨŝůƚƌĂƚŝŽŶ�ƌĂƚĞƐ͘�
DĂǆŝŵƵŵ��ĞƉƚŚ�� ϱ�ĨĞĞƚ�
^ƉŝůůǁĂǇ�ĞƌŽƐŝŽŶ�ĐŽŶƚƌŽů� �ŶĞƌŐǇ�ĚŝƐƐŝƉĂƚŽƌƐ�ƚŽ�ƌĞĚƵĐĞ�ǀĞůŽĐŝƚŝĞƐϭ

�ĂƐŝŶ�^ůŽƉĞ� Ϭй�
&ƌĞĞďŽĂƌĚ�;ŵŝŶŝŵƵŵͿ� ϭ�ĨŽŽƚ�ϭ�
,ŝƐƚŽƌŝĐ�,ŝŐŚ�'ƌŽƵŶĚǁĂƚĞƌ�^ĞƚďĂĐŬ�;ŵĂǆͿ� ϭϬ�ĨĞĞƚ�
�ĞĚƌŽĐŬͬŝŵƉĞƌŵĞĂďůĞ�ůĂǇĞƌ�ƐĞƚďĂĐŬ�;ŵĂǆͿ� ϱ�ĨĞĞƚ�
dƌĞĞ�ƐĞƚďĂĐŬƐ� DĂƚƵƌĞ�ƚƌĞĞ�ĚƌŝƉ�ůŝŶĞ�ŵƵƐƚ�ŶŽƚ�ŽǀĞƌŚĂŶŐ�ƚŚĞ�ďĂƐŝŶ�
^Ğƚ�ďĂĐŬ�ĨƌŽŵ�ǁĞůůƐ͕�ƚĂŶŬƐ�Žƌ�ƐƉƌŝŶŐƐ� ϭϬϬ�ĨĞĞƚ�
^Ğƚ�ďĂĐŬ�ĨƌŽŵ�ĨŽƵŶĚĂƚŝŽŶƐ� �Ɛ�ƌĞĐŽŵŵĞŶĚĞĚ�ŝŶ�'ĞŽƚĞĐŚŶŝĐĂů�ZĞƉŽƌƚ�
ϭ͘������sĞŶƚƵƌĂ��ŽƵŶƚǇ͛Ɛ�dĞĐŚŶŝĐĂů�'ƵŝĚĂŶĐĞ�DĂŶƵĂů�ĨŽƌ�^ƚŽƌŵǁĂƚĞƌ�YƵĂůŝƚǇ��ŽŶƚƌŽů�DĞĂƐƵƌĞƐ
Ϯ͘ ���^ƚŽƌŵǁĂƚĞƌ��Χς�,ĂŶĚďŽŽŬ�ĨŽƌ�EĞǁ��ĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�^ŝŐŶŝĨŝĐĂŶƚ�ZĞĚĞǀĞůŽƉŵĞŶƚ�
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d) �ŶƚĞƌ�ƚŚĞ�ĚĞƉƚŚ�ŽĨ�ĨƌĞĞďŽĂƌĚ͘�
e) �ŶƚĞƌ� ƚŚĞ�ĚĞƉƚŚ� ƚŽ� ƚŚĞ�ŚŝƐƚŽƌŝĐ�ŚŝŐŚ�ŐƌŽƵŶĚǁĂƚĞƌ� ůĞǀĞů�ŵĞĂƐƵƌĞĚ� ĨƌŽŵ� ƚŚĞ� ƚŽƉ�ŽĨ� ƚŚĞ�

ďĂƐŝŶ͘�
f) �ŶƚĞƌ�ƚŚĞ�ĚĞƉƚŚ�ƚŽ�ƚŚĞ�ƚŽƉ�ŽĨ�ďĞĚƌŽĐŬ�Žƌ�ŽƚŚĞƌ� ŝŵƉĞƌŵĞĂďůĞ� ůĂǇĞƌ�ŵĞĂƐƵƌĞĚ�ĨƌŽŵ�ƚŚĞ�

ĨŝŶŝƐŚĞĚ�ŐƌĂĚĞ͘�
g) dŚĞ�ƐƉƌĞĂĚƐŚĞĞƚ�ǁŝůů�ĚĞƚĞƌŵŝŶĞ��Ϯ͕�ƚŚĞ�ƚŽƚĂů�ďĂƐŝŶ�ĚĞƉƚŚ�;ŝŶĐůƵĚŝŶŐ�ĨƌĞĞďŽĂƌĚ͕� ŝĨ�ƵƐĞĚͿ�

ŽĨ� ƚŚĞ�ďĂƐŝŶ͕�ďĂƐĞĚ�ŽŶ� ƌĞƐƚƌŝĐƚŝŽŶƐ� ƚŽ� ƚŚĞ�ĚĞƉƚŚ�ďǇ�ŐƌŽƵŶĚǁĂƚĞƌ�ĂŶĚ�ĂŶ� ŝŵƉĞƌŵĞĂďůĞ�
ůĂǇĞƌ͘���

� � � �Ϯ�с��ĞƉƚŚ�ƚŽ�ŐƌŽƵŶĚǁĂƚĞƌ�ʹ�;ϭϬ�н�ĨƌĞĞďŽĂƌĚͿ�;ĨƚͿ͖����
� ������Žƌ�
� � � �Ϯ�с��ĞƉƚŚ�ƚŽ�ŝŵƉĞƌŵĞĂďůĞ�ůĂǇĞƌ�ʹ�;ϱ�н�ĨƌĞĞďŽĂƌĚͿ�;ĨƚͿ�

tŚŝĐŚĞǀĞƌ�ŝƐ�ůĞĂƐƚ͘�
�

h) dŚĞ�ƐƉƌĞĂĚƐŚĞĞƚ�ǁŝůů�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂůůŽǁĂďůĞ�ĞĨĨĞĐƚŝǀĞ�ĚĞƉƚŚ�ŽĨ�ďĂƐŝŶ͕��Χ�ξ͕�
ďĂƐĞĚ�ŽŶ� ƚŚĞ�ƐŵĂůůĞƐƚ�ǀĂůƵĞ�ďĞƚǁĞĞŶ��ϭ�ĂŶĚ��Ϯ͘��Χ�ξ� ŝƐ� ƚŚĞ�ŵĂǆŝŵƵŵ�ĚĞƉƚŚ�ŽĨ�ǁĂƚĞƌ�
ŽŶůǇ�ĂŶĚ�ĚŽĞƐ�ŶŽƚ�ŝŶĐůƵĚĞ�ĨƌĞĞďŽĂƌĚ͘��Χ�ξ�ƐŚĂůů�ŶŽƚ�ĞǆĐĞĞĚ�ϱ�ĨĞĞƚ͘�

�

ϯ͘ �ĂƐŝŶ�'ĞŽŵĞƚƌǇ�
�

a) �ŶƚĞƌ�ƚŚĞ�ďĂƐŝŶ�ƐŝĚĞ�ƐůŽƉĞƐ͕�ǌ�;ŶŽ�ƐƚĞĞƉĞƌ�ƚŚĂŶ�ϰ͗ϭͿ͘�
b) �ŶƚĞƌ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ďĂƐŝŶ�ĚĞƉƚŚ͕�Ě��ĞǆĐůƵĚŝŶŐ�ĨƌĞĞďŽĂƌĚ͘�
c) dŚĞ�ƐƉƌĞĂĚƐŚĞĞƚ�ǁŝůů�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŵŝŶŝŵƵŵ�ƌĞƋƵŝƌĞĚ�ƐƵƌĨĂĐĞ�ĂƌĞĂ�ŽĨ�ƚŚĞ�ďĂƐŝŶ͗��

�

� � � �Ɛ�с�ρ�Χς�ͬ�Ě��

�

tŚĞƌĞ�����Ɛ����с�ŵŝŶŝŵƵŵ�ĂƌĞĂ�ƌĞƋƵŝƌĞĚ�;ĨƚϮͿ�
������������������ �ρ�Χς�с�ǀŽůƵŵĞ�ŽĨ�ƚŚĞ�ŝŶĨŝůƚƌĂƚŝŽŶ�ďĂƐŝŶ�;ĨƚϯͿ�
������������� �Ě�с�ƉƌŽƉŽƐĞĚ�ĚĞƉƚŚ�ŶŽƚ�ƚŽ�ĞǆĐĞĞĚ�ŵĂǆŝŵƵŵ�ĂůůŽǁĂďůĞ�ĚĞƉƚŚ͕��Χ�ξ�;ĨƚͿ� �
�

d) �ŶƚĞƌ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ďŽƚƚŽŵ�ƐƵƌĨĂĐĞ�ĂƌĞĂ͘�dŚŝƐ�ĂƌĞĂ�ƐŚĂůů�ŶŽƚ�ďĞ� ůĞƐƐ�ƚŚĂŶ�ƚŚĞ�ŵŝŶŝŵƵŵ�

ƌĞƋƵŝƌĞĚ�ƐƵƌĨĂĐĞ�ĂƌĞĂ͘�
�

ϰ͘ &ŽƌĞďĂǇ��
��ĐŽŶĐƌĞƚĞ�ĨŽƌĞďĂǇ�ǁŝƚŚ�Ă�ĚĞƐŝŐŶ�ǀŽůƵŵĞ�ŽĨ�Ăƚ�ůĞĂƐƚ�Ϭ͘ϱй�ρ�Χς�ĂŶĚ�Ă�ŵŝŶŝŵƵŵ�ϭ�ĨŽŽƚ�ŚŝŐŚ�
ĐŽŶĐƌĞƚĞ�ƐƉůĂƐŚǁĂůů�ƐŚĂůů�ďĞ�ƉƌŽǀŝĚĞĚ͘��&ƵůůͲŚĞŝŐŚƚ�ƌĞĐƚĂŶŐƵůĂƌ�ǁĞŝƌ;ƐͿ�ƐŚĂůů�ďĞ�ƵƐĞĚ�ƚŽ�ŽƵƚůĞƚ�
ƚŚĞ� ĨŽƌĞďĂǇ͘� � dŚĞ�ǁĞŝƌ;ƐͿ�ŵƵƐƚ� ďĞ�ŽĨĨƐĞƚ� ĨƌŽŵ� ƚŚĞ� ůŝŶĞ� ŽĨ� ĨůŽǁ� ĨƌŽŵ� ƚŚĞ� ďĂƐŝŶ� ŝŶůĞƚ͘� /ƚ� ŝƐ�
ƌĞĐŽŵŵĞŶĚĞĚ� ƚŚĂƚ� ƚǁŽ�ǁĞŝƌƐ�ďĞ�ƵƐĞĚ�ĂŶĚ� ƚŚĂƚ� ƚŚĞǇ�ďĞ� ůŽĐĂƚĞĚ�ŽŶ�ŽƉƉŽƐŝƚĞ� ƐŝĚĞƐ�ŽĨ� ƚŚĞ�
ĨŽƌĞďĂǇ�;ƐĞĞ�&ŝŐƵƌĞ�ϮͿ͘��

�

a) dŚĞ�ƐƉƌĞĂĚƐŚĞĞƚ�ǁŝůů�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŵŝŶŝŵƵŵ�ƌĞƋƵŝƌĞĚ�ĨŽƌĞďĂǇ�ǀŽůƵŵĞ�ďĂƐĞĚ�ŽŶ�Ϭ͘ϱй�
ρ�Χς͘���

b) �ŶƚĞƌ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ĚĞƉƚŚ�ŽĨ�ƚŚĞ�ĨŽƌĞďĂǇ�ďĞƌŵͬƐƉůĂƐŚǁĂůů�;ϭĨŽŽƚ�ŵŝŶŝŵƵŵͿ͘���
c) dŚĞ�ƐƉƌĞĂĚƐŚĞĞƚ�ǁŝůů�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŵŝŶŝŵƵŵ�ƌĞƋƵŝƌĞĚ�ĨŽƌĞďĂǇ�ƐƵƌĨĂĐĞ�ĂƌĞĂ͘�
d) �ŶƚĞƌ�ƚŚĞ�ǁŝĚƚŚ�ŽĨ�ƌĞĐƚĂŶŐƵůĂƌ�ǁĞŝƌ�ƚŽ�ďĞ�ƵƐĞĚ�;ŵŝŶŝŵƵŵ�ϭ͘ϱ�ŝŶĐŚĞƐͿ͘�tĞŝƌ�ǁŝĚƚŚ�ƐŚŽƵůĚ�

ďĞ�ĞƐƚĂďůŝƐŚĞĚ�ďĂƐĞĚ�ŽŶ�Ă�ϱ�ŵŝŶƵƚĞ�ĚƌĂǁĚŽǁŶ�ƚŝŵĞ͘�
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Riverside County has two drainage systems - sanitary sewers and storm drains. The storm
drain system is designed to help prevent flooding by carrying excess rainwater away from
streets. Since the storm drain system does not provide for water treatment, it also serves the

function of transporting pollutants directly to our waterways.

Rain and water runoff from automotive shops and
businesses can carry pollutant material into storm
drains. Examples of pollutants include oil and grease
from cars, copper and asbestos from worn brake
linings, zinc from tires, and toxics from spilled fluids.

Since preventing pollution is much easier, and less costly, than cleaning up “after the fact,” the Cities
and County of Riverside StormWater/CleanWater Protection Program informs residents and
businesses on pollution prevention activities such as the Best Management Practices (BMPs)
described in this pamphlet.

The Cities and County of Riverside have adopted ordinances for stormwater management and
discharge control. In accordance with state and federal law, these local stormwater ordinances

the discharge of wastes into the storm drain system or local surface waters. This includes
discharges containing oil, antifreeze, gasoline and other waste materials.

A common stormwater pollution problem associated with
automotive shops and businesses is the hosing down of service bays, parking and
other areas. Often, this activity flushes pollutants into the storm drain system. The
discharges of pollutants is by local ordinances and state and
federal regulations.

prohibit

strictly prohibited

PLEASE NOTE:

The Cities and County of Riverside
StormWater/CleanWater Protection Program

The Cities and County of Riverside
StormWater/CleanWater Protection Program

StormWater PollutionStormWater Pollution

Best Management
Practices (BMPS)
for:

AUTOMOTIVE
MAINTENANCE
& CAR CARE

For information on “closed-loop” suppliers
and recycling/disposal vendors, contact:

County of Riverside
Health Services Agency

Department of Environmental Health
at (909) 358-5055.

To order additional brochures or to obtain information
on other pollution prevention activities,

call: (909) 955-1111.

Riverside County gratefully acknowledges the Santa Clara
Valley Nonpoint Source Pollution Control Program and the City
of Los Angeles Stormwater Management Division for
informationprovided in this brochure.

SPILL RESPONSE AGENCY:

RECYCLING AND HAZARDOUS WASTE
DISPOSAL:
TO REPORT ILLEGAL DUMPING OR A
CLOGGED STORM DRAIN:

HAZ-MAT: (909) 358-5055
AFTER 5:00 P.M.: (909) 358-5245 OR 911

(909) 358-5055

1-800-506-2555

The Cities and County of Riverside
StormWater/CleanWater Protection Program

1-800-506-2555

StormWater
CleanWater
2416∋%6+10 241)4#/

For Information:For Information:



Keep your shop in tune. Follow these Practices to help prevent stormwater pollution . . .Keep your shop in tune. Follow these Practices to help prevent stormwater pollution . . .
1. Changing Automotive Fluids

2. Working on Transmissions, Engines,
and Miscellaneous Repairs

3. Preventing Leaks and Spills

4. Cleaning up Spills

Designate an area away from storm or
sanitary drains to change automotive fluids.

as a hazardous waste.

flushing fluid that
can be recycled,
and add it to the
waste antifreeze.

Place large pans or an inflatable portable
berm under wrecked cars.
Drain all fluids from wrecked vehicles or
“parts” cars you keep on site.

Collect, separate, and recycle motor oil,
antifreeze, transmission fluid, and gear oil.
Drain brake fluid and other non-recyclables
into a proper container and handle

Use a radiator

Keep a drip pan or a wide low-rimmed
container under vehicles to catch fluids
whenever you unclip hoses, unscrew filters, or
change parts, to contain unexpected leaks.

Avoid spills by emptying and wiping drip pans
when you move them to another vehicle or
when they are half-full.
Routinely check equipment to wipe up spills
and repair leaks.

Clean up small sp i l l s
immediately using shop
rags.

5. Identify and Control Wastewater
Discharges

6. Fueling Vehicles

7. Removing and Storing Batteries
Store batteries indoors, on an open rack.
Return used batteries to a battery vendor.
Contain cracked batteries to prevent
hazardous spills.

Keep dry absorbent materials and/or a
wet/dry vacuum cleaner on hand for mid-sized
spills.
Contain large spills immediately; block or shut
off floor and parking lot drains and notify the
authorities.
Train employees to be familiar with hazardous
spill response plans and emergency
procedures.

Ensure that shop sinks and floor drains are
connected to the sanitary sewer. Check with
the local sewer authority regarding permitting
or other requirements.
Post signs to prevent disposal of liquid wastes
into sanitary drains.

Clean-up minor spills, with a
dry absorbent, rather than
allowing them to evaporate.
Dispose of the absorbent as
a dry hazardous waste.
Use a damp cloth and a
damp mop to keep the area
clean rather than a hose or a
wet mop.

8. Cleaning Parts

9. Metal Grinding and Finishing

10. Storing and Disposing of Waste

11. Selecting and Controlling Inventory

Clean parts in a self-
contained unit, solvent sink,
or parts washer to prevent
solvents and grease from
entering a sewer or storm
drain connection.

Store recyclable and non-recyclable waste
separately.
Place liquid waste (hazardous or otherwise)
within a bermed or secondary containment
area.
Cover outdoor storage areas to prevent
contact with rain water.

Purchase recyclable or non-toxic materials.
Select “closed-loop” suppliers and purchase
supplies in bulk.

Catch metal filings in an enclosed unit or on a
tarpaulin.
Sweep filing area to prevent washing metals
into floor drains.

Collect used parts for delivery to a scrap metal
dealer.

12. Outdoor Parking and Auto
Maintenance

13. Washing Vehicles, Cleaning Engines,
and Other Steam Cleaning

14. Cleaning Work Areas

Please remember:

Treat outdoor areas as an extension of your
service bays or avoid using altogether.
Sweep-up trash and dirt from outdoor parking
and maintenance areas. Do not hose down
areas. All non-storm water discharges are
prohibited.
Drain work areas to a sanitary drain rather
than a storm drain. Contact the local sewer
authority to determine if pretreatment is
required.

For occasional car exterior cleaning, minimize
the water used and divert runoff to landscaped
areas, keeping it out of the storm drain.
Wash vehicles wi th biodegradable,
phosphate-free detergent.

Sweep or vacuum the shop floor frequently.

Do not pour mop water into the parking lot,
street, gutter or storm drain.
Use non-toxic cleaning products whenever
possible.

Make sure no wastewater from engine or parts
cleaning or steam cleaning is discharged
where it may flow to a street, gutter, or storm
drain.

Damp mop work areas - do hose down
work areas into the street or gutter.

not
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Riverside County has two drainage systems - sanitary sewers and storm drains. The storm
drain system is designed to help prevent flooding by carrying excess rainwater away from
streets. Since the storm drain system does not provide for water treatment, it also serves the

function of transporting pollutants directly to our waterways.

Waste or washwater generated by the food service
industry often contains materials such as food
wastes, oil, grease, detergents, and degreasers.
These materials can degrade local waters when
allowed to flow into a storm drain system.

Since preventing pollution is much easier, and less costly, than cleaning up “after the fact,” the Cities
and County of Riverside StormWater/CleanWater Protection Program informs residents and
businesses on pollution prevention activities such as the Best Management Practices (BMPs)
described in this pamphlet.

The Cities and County of Riverside have adopted ordinances for stormwater management and
discharge control. In accordance with state and federal law, these local stormwater ordinances

the discharge of wastes into the storm drain system or local surface waters. This includes
discharges from the food service industry containing food wastes, oil, grease, detergents, and
degreasers.

A common stormwater pollution problem associated with the food
service industry is the discharge of washwater into alleys and gutters, and the hosing
down of outdoor areas. Often, these activities flush pollutants into the storm drain
system. The discharges of pollutants is by local ordinances and
state and federal regulations.

prohibit

strictly prohibited

PLEASE NOTE:

The Cities and County of Riverside
StormWater/CleanWater Protection Program

The Cities and County of Riverside
StormWater/CleanWater Protection Program

StormWater PollutionStormWater Pollution

Best Management
Practices (BMPS)
for:

For information on “closed-loop” suppliers
and recycling/disposal vendors, contact:

County of Riverside
Health Services Agency

Department of Environmental Health
at (909) 358-5055.

To order additional brochures or to obtain information
on other pollution prevention activities,

call: (909) 955-1111.

Riverside County gratefully acknowledges the Santa Clara
Valley Nonpoint Source Pollution Control Program, Alameda
Countywide Clean Water Program and the San Bernardino
County Stormwater Program for information provided in this
brochure.

SPILL RESPONSE AGENCY:

HAZARDOUS WASTE DISPOSAL:
RECYCLING INFORMATION:

HAZ-MAT: (909) 358-5055
AFTER 5:00 P.M.: (909) 358-5245 OR 911

(909) 358-5055
1-800-366-SAVE

TO REPORT ILLEGAL DUMPING OR A CLOGGED
STORM DRAIN: 1-800-506-2555

The Cities and County of Riverside
StormWater/CleanWater Protection Program

1-800-506-2555

THE
FOOD SERVICE
INDUSTRY

For Information:For Information:

StormWater
CleanWater
2416∋%6+10 241)4#/



A Menu of Activities . . . to Keep Our Water Clean
Outdoor/Sidewalk
Areas . . .

You may be

Also,

Please remember:

Sweep up food particles, cigarette butts, and
trash from outdoor dining areas before
rinsing or steam cleaning.
Don’t use toxic bleaches
or detergents when
you pressure wash
outdoor dining
areas, entrances
or surrounding
sidewalk areas.

How ‘Bout That
Dumpster . . .

Use Water-Friendly
Products . . .

Keep dumpster and loading dock areas clean.
Control litter by sweeping - don’t hose down
the area. Replace
leaky dumpsters
and k eep l ids
closed to keep out
rainwater.

Whenever possible, purchase water-based
cleaning products. Look for products
labeled “non-toxic,”
“non-petroleum based,”
“ammonia-free,”
“phosphate-free,”
and “perfume-free,”
or “readily
biodegradable.”

Proper Storage and
Disposal . . .

Grease and Oil . . .

General cleaners, floor cleaners, solvents,
and detergents often
contain toxic substances.
Read labels carefully and
store and dispose of these
products properly.

REMEMBER: Don’t throw
toxic waste into the trash
or into a storm drain. To
report toxic spill call 911.
F o r i n f o r m a t i o n o n
hazardous waste pick-up
call (909) 358-5055.

Handle and dispose of grease properly. Save
used cooking grease and oil for recycling in
tallow bins or sealed containers. Never pour
grease into a sink, floor drain, dumpster or
storm drain.
Watch out for,
and report to
management,
overflowing
grease
interceptors.
Call (909) 358-5172
for disposal
information.

A Menu of Activities . . . to Keep Our Water Clean
Cleanin’ It Right . . .

Watch Out For Spills . . .

Pour mop and wash water into the mop sink
or down floor drains . . . not into gutters,
alleys,
parking lots or
a storm drain.
Wash greasy
equipment only
in designated
wash areas
which are
properly
connected to
the sewer system with an appropriate
oil/water separator. Also, avoid washing
kitchen mats, garbage containers, and other
items in areas where wastewater is likely to
flow into a storm drain.

Use dry methods for spill cleanup. Don’t hose
down outside spills.
U s e r a g s o r
absorbents such as
cat litter and then
dispose of in the
garbage, or handle
as hazardous waste
as appropriate. If
necessary, mop the
area with a minimum
amount of water.

Everyone contributes a little to the problem of stormwater pollution. Now it’s time for all of us to become part of the solution!



Riverside County has two drainage systems - sewers and storm drains. The storm drain
system was designed to reduce flooding by carrying excess rainwater away from streets and
developed areas. Since the storm drain system does not provide
for water treatment, it also serves the function of
transporting pollutants directly to our local waterways.

Stormwater runoff is a part of the natural hydrologic process.
However, land development and construction activities can
significantly alter natural drainage processes and introduce
pollutants into stormwater runoff. Polluted stormwater runoff from
construction sites has been identified as a major source of water
pollution in California. It jeopardizes the quality of our local
waterways and can pose a serious threat to the health of our
aquatic ecosystems.

Because preventing pollution is much easier and
less costly than cleaning up “after the fact,” the
C i t i e s a n d C o u n t y o f R i v e r s i d e

StormWater/CleanWater Protection Program informs
residents and businesses on pollution prevention activities. This

pamphlet describes various Best Management Practices (BMPs) that construction
site operators can use to prevent stormwater pollution.
In accordance with applicable federal and state law, the Cities and County of Riverside have
adopted ordinances for stormwater management and discharge control that the
discharge of pollutants into the storm drain system or local surface water. This includes
discharges from construction sites containing sediment, concrete, mortar, paint, solvents,
lubricants, vehicle fluids, fuel, pesticides, and construction debris.

The Federal, State and local regulations strictly prohibit the discharge of
sediment and pollutants into the streets, the storm drain system or waterways. As an owner,
operator or supervisor of a construction site, you may be held financially responsible for any
environmental damage caused by your subcontractors or employees.

prohibit

PLEASE NOTE:

STORMWATER POLLUTION
FROM

CONSTRUCTION ACTIVITIES
The two most common sources of
s to rmw at er p o l lu t i on p rob le ms
associated with construction activities are

and . Failure to
maintain adequate erosion and sediment
controls at construction sites often results
in sediment discharges into the storm
drain system, creating multiple problems
once it enters local waterways.

Construction vehicles and heavy
equipment can also track significant
amounts of mud and sediment onto
adjacent streets. Additionally, wind may
transport construction materials and
wastes into streets storm drains, or
directly into our local waterways.

erosion sedimentation

The Cities and County of Riverside
StormWater/CleanWater Protection Program

The Cities and County of Riverside
StormWater/CleanWater Protection Program

StormWaterPollution StormWaterPollution
GENERAL
CONSTRUCTION&
SITESUPERVISION

BestManagement
Practices(BMPs)
for:

StateWaterResourcesControlBoard
DivisionofWaterQuality

1001IStreet
SacramentoCA95814

(916)341-5455

SantaAnaRegionalWater
QualityControlBoard-Region8

3737MainStreet,Suite500
Riverside,CA92501-3348

(909)782-4130

SanDiegoRegionalWater
QualityControlBoard-Region9

9771ClairemontMesaBlvd.,SuiteA
SanDiego,CA92124

(858)467-2952

ColoradoRiverBasinRegionalWater
QualityControlBoard-Region7

73-720FredWaringDrive,Suite100
PalmDesert,CA92260

(760)346-7491

www.swrcb.ca.gov/stormwtr/

www.swrcb.ca.gov/~rwqcb8/

www.swrcb.ca.gov/~rwqcb9/

www.swrcb.ca.gov/~rwqcb7/

Resources
Toreportahazardousmaterialsspill,
call:

Forrecyclingandhazardouswaste
disposal,call:

Toreportanillegaldumpingora
cloggedstormdrain,call:

Toorderadditionalbrochuresortoobtain
informationonotherpollutionprevention
activities,pleasecall(909)955-1200orvisitthe
StormWater/CleanWaterProtectionProgram
websiteat:

TheStormWater/CleanWaterProtectionProgram
gratefullyacknowledgestheSantaClaraValley
NonpointPollutionControlProgram,Alameda
CountywideCleanWaterProgramandtheCityof
LosAngelesStormwaterManagementDivisionfor
informationprovidedinthisbrochure.

RiversideCountyHazardousMaterials
EmergencyResponseTeam

8:00a.m.–5:00p.m.
after5:00p.m.

Inanemergencycall:

(909)358-5055
(909)358-5245

911

(909)358-5055

1-800-506-2555

www.co.riverside.ca.us/depts/flood/waterquality
npdes.asp

StormWater
CleanWater 2416∋%6+10241)4#/



GENERAL CONSTRUCTION ACTIVITIES STORMWATER PERMIT
(Construction Activities General Permit)

The State Water Resources Control Board
(SWRCB) adopted a new Construction
Activities General Permit (WQ Order No. 99-
08DWQ) on August 19, 1999, superseding
the now expired SWRCB statewide General
Permit (WQ Order No. 92-08DWQ). This
permit is administered and enforced by the
SWRCB and the local Regional Water Quality
Control Boards (RWQCB). The updated
Construction Activities General Permit
establishes a number of new stormwater
management requirements for construction
site operator.

Yes, if construction activity results in the
disturbance of five or more acres of total land
area or is part of a common plan of
development that results in the disturbance of
five or more acres.

Obtain the permit package and submit the
completed Notice of Intent (NOI) form to the

NOTE:

Frequently AskedQuestions:
Does my construction site
require coverage under the
Construction Activities General
Permit?

How do I obtain coverage
under the Construction
Activities General Permit?

SWRCB prior to grading or disturbing soil at
the construction site. For ongoing
construction activity involving a change of
ownership, the new owner must submit a new
NOI within 30 days of the date of change of
ownership. The completed NOI along with the
required fee should be mailed to the SWRCB.

Implement BMPs for non-stormwater
discharges year-round.

Prepare and implement a Stormwater
Pollution Prevention Plan (SWPPP) prior
to commencing construction activities.

Keep a copy of the SWPPP at the
construction site for the entire duration of
the project.

Calculate the anticipated stormwater run-
off.

Implement an effective combination of
erosion and sediment control on all soil
disturbed areas.

Conduct site inspections prior to
anticipated storm events, every 24-hours
during extended storm events, and after
actual storm event.

Perform repair and maintenance of BMPs
as soon as possible after storm events
depending upon worker safety.

What must I do to comply with
the requirements of the
Construction Activities General
Permit?

NOTE:

How long is this Construction
Activities General Permit in
effect?

Update the SWPPP as needed, to
manage pollutants or reflect changes in
site conditions.

Include description of post construction
BMPs at the construction site, including
parties responsible for long-term
maintenance.

The Permit coverage stays in effect untilyou
submit a Notice of Termination (NOT) to the
SWRCB. For the purpose of submitting a
NOT, all soil disturbing activities have to be
completed and one of the three following
criteria has to be met:

1. Change of ownership;

2. A uniform vegetative cover with 70
percent coverage has been established;
or,

3. Equivalent stabilization measures such
as the use of reinforced channel liners,
soil cement, fiber matrices, geotextiles,
etc., have been employed.

BEST MANAGEMENT PRACTICES

Protect all storm drain inlets and streams
located near the construction site to
prevent sediment-laden water from
entering the storm drain system.

Limit access to and from the site. Stabilize
construction entrances/exits to minimize
the track out of dirt and mud onto adjacent
streets. Conduct frequent street
sweeping.

Protect stockpiles and construction
materials from winds and rain by storing
them under a roof, secured impermeable
tarpor plastic sheeting.

Avoid storing or stockpiling materials near
storm drain inlets, gullies or streams.

Phase grading operations to limit disturbed
areas and duration of exposure.

Perform major maintenance and repairs
of vehicles and equipment offsite.

Wash out concrete mixers only in
designated washout areas at the
construction site.

Set-up and operate small concrete mixers
on tarps or heavy plastic dropcloths.

Keep construction sites clean by
removing trash, debris, wastes, etc. on a
regular basis.

The following Best Management Practices (BMPs) can significantly reduce pollutant discharges from
your construction site. Compliance with stormwater regulations can be as simple as minimizing
stormwater contact with potential pollutants by providing covers and secondary containment for
construction materials, designating areas away from storm drain systems for storing equipment and
materials and implementing good housekeeping practicesat the construction site.

Clean-up spills immediately using dry
clean-up methods (e.g., absorbent
materials such as cat litter, sand or rags
for liquid spills; sweeping for dry spills
such as cement, mortar or fertilizer) and
by removing the contaminated soil from
spillson dirt areas. .

Prevent erosion by implementing any or a
combination of soil stabilization practices
such as mulching, surface roughening,
permanent or temporary seeding.

Maintain all vehicles and equipment in
good working condition. Inspect frequently
for leaks, and repair promptly.

Practice proper waste disposal. Many
construction materials and wastes,
including solvents, water-based paint,
vehicle fluids, broken asphalt and
concrete, wood, and cleared vegetation
can be recycled. Materials that cannot be
recycled must be taken to an appropriate
landfill or disposed of as hazardous
waste.

Cover open dumpsters with secured tarps
or plastic sheeting. Never clean out a
dumpster by washing it down on the
construction site.

Arrange for an adequate debris disposal
schedule to insure that dumpsters do not
overflow.

Advance Planning to
Prevent Pollution

Note:

Remove existing vegetation only as
needed.

Schedule excavation, grading, and
paving operations for dry weather
periods, if possible.

Designate a specific area of the
construction site, well away from
storm drain inlets or watercourses,
for material storage and equipment
maintenance.

Develop and implement an effective
combination of erosion and
s e d i m e n t c o n t r o l s f o r t he
construction site.

Practice source reduction by
ordering only the amount of
materials that are needed to finish
the project.

Educate your employees and
subcontractors about stormwater
management requirements and
t h e i r p o l l u t i o n p r e v e n t i o n
responsibilities.

Control the amount of surface runoff
at the construction site by impeding
internally generated flows and using
berms or drainage ditches to direct
incoming offsite flows to go around
the site.







Your community preserves habitat for important native plants and animals. By habitat,
we mean homes; food, water, and places with space to live. The habitat is managed as
part of a biological conservation easement, a legal agreement that permanently
limits its use.

Many conservation easements include a waterway or wetland because plants and
animals need clean, fresh water, the most limited resource in our dry Southern
California climate. A waterway (also called watercourse, arroyo, wash) conveys a
flowing creek, stream, or river, which provides drinking water for local and migrating
wildlife.

Not all of our waterways have visible flowing water year-round. Some creeks and
streams continue to flow underground, while others flow for a short time after a storm
(ephemeral). The small, and often dry washes are important to wildlife because they
provide habitat and their periodic flows drain into larger waterways. It's essential that
people do not degrade the quality of any water that reaches local waterways.

Water supports an abundance of vegetation and a variety of life, or biodiversity.
Streamside vegetation, along dry or flowing waterways, is referred to as riparian.
Native riparian plants provide native animals with suitable food, shelter, nesting sites
and escape-cover from predators.

The purpose of this publication is to
help homeowners become habitat-
friendly neighbors for nearby habitat
lands. The Resources Directory,
inserted inside this booklet, provides
helpful websites and contact
information for agencies,
organizations, gardens, and native
plant nurseries.

Unfortunately, our modern-day
lifestyles have negative impacts on
the environment around us. Human
activity in, or near waterways can damage the capacity of the habitat to support some
kinds of plant and animal life, especially species that do not adapt to urban/suburban
conditions. Here are some ways to prevent and reduce negative impacts and help
restore habitat to healthy conditions.
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Prevent light, noise, and
activity in, and adjacent to
wetlands.

CalTIP,

If you wish to observe wildlife,
please watch from afar,
especially during the breeding
and nesting season, from
March to September. Most
wild animals are naturally
fearful of human contact.
Human activity near a nest or
den may frighten adult
animals away from young and
jeopardize their survival.
When visiting natural areas,
disturb as little as possible. Avoid walking or riding in a stream course or on channel
banks. Heavy foot traffic, horses, and off-road vehicles may cause channel banks to
collapse, accelerating erosion and increasing water-born sediment and turbidity.
Help control entry into habitat areas. Close unessential roadways to prevent access for
illegal dumping, trespass, and off-road vehicle use.
Leave nothing behind.
Focus necessary lighting downward and inward toward your home, yard, and buildings.
To report poaching or polluting call Californians Turn In Poachers and Polluters,
a confidential secret witness program. The toll free telephone number operates 24 hours
a day, 7 days a week.  (See the Resources Directory insert for contact information.)

Do not allow pets to roam in habitat land
where they will disturb and hunt native
wildlife. Keep pets on a leash and
droppings out of waterways. Cats and dogs
stress or kill wildlife and prevent natural
ecosystems from supporting their own
predators, such as hawks, coyotes, foxes,
and bobcats. Conversely, domesticated
animals face hazards in wild areas. Pets
may be attacked by predators, such as
coyotes and rattlesnakes, or may contract
disease, fleas, and ticks.

Do not release unwanted animals into
the wild. Abandoned cats, dogs, birds,
reptiles and fish can have significant
impacts on populations of native species,
either through disease, predation or
competition for food and space.
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Respect and protect wild animals by keeping them wild. In some instances, being
a good neighbor means protecting your living area by excluding certain kinds of
wildlife, mainly mammals. The human habitat includes home sites, buildings, yards,
gardens, and regularly used outdoor areas. Install fencing around the human habitat
portion of your property and secure enclosures to protect children, pets, and farm
animals.

Do not take small animals, such as tortoises, tadpoles, frogs, snakes, birds, lizards
or eggs from the wild. Never attempt to “adopt” or domesticate a wild animal.

Discourage dangerous predators from penetrating human habitat areas. Install
fencing that will exclude predators. Place sensors that trigger sprinklers and lights
to deter predators and mammals from entering areas of human activity.

Prevent mammals from living in and near
your home by closing entries, filling holes,
and removing brush, junk, and woodpiles
near buildings.

Don’t feed human food to wildlife. Do not
leave pet food outside. Prevent garbage from
becoming a food source for wild mammals by
sealing trash can lids. If you compost, use
closed-containers or turn piles regularly.
Compost plant material only; meat scraps
should not be mixed in a compost pile.

Brown-headed Cowbird

Le
e

Ka
rn

ey
/U

.S
.F

is
h

an
d

W
ild

lif
e

Se
rv

ic
e

R
.H

.B
ar

re
tt/

U
.S

.F
is

h
an

d
W

ild
lif

e
Se

rv
ic

e

The endangered Least Bell’s Vireo is
threatened by the Brown-headed Cowbird.
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Exotic invaders crowd out native species both on land
and in water. Do not place fish, frogs, crayfish, turtles, or
aquatic plants into
creeks, streams or
lakes. Some non-
native species are not
only able to survive,
but also reproduce
explosively due to a
lack of natural
predators. For

example, the brown-headed cowbird is overwhelming
riparian habitats. The cowbird lays its eggs in another
bird’s nest to the detriment of the host’s young.

Pets are usually unable to survive in wildlands. They
starve to death or are eaten. If you cannot find a
home for a pet, contact animal control, your local
animal shelter, or the Humane Society.

For more information, contact the California Department of Fish and Game.
(See the Resources Directory insert for contact information.)
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Remove invasive, non-native plants from
home landscaping and adjacent habitat lands,
especially those that quickly spread through
waterways, displacing important native species.

DO NOT PLANT
Giant reed
Salt Cedar
Tree of Heaven
Red apple, heartleaf iceplant
Fountain grass (yellow)
Castor bean
Periwinkle
Peruvian (Calif.) pepper tree
Brazilian pepper tree
Mexican fan palm
Sweet fennel
Pampas grass/Jubata grass
Common iceplant
Myoporum species

Arundo donax
Tamarix chinensis
Ailanthus altissima
Aptenia cordifolia
Pennisetum setaceum
Ricinus communis
Vinca major
Schinus molle
Schinus terebinthifolius
Washingtonia robusta
Foeniculum vulgare
Cortaderia jubata/selloana
Mesembryanthemum crystallinum

Contact your local Resource Conservation District for help identifying invasive species and
for removal of exotic weeds from waterways. Visit the California Invasive Plant Council web
site for suggested plants to replace invasives. (See the Resources Directory insert for
contact information.)

Make sure that the water that flows off your
property is clean.

Prevent trash, debris, and waste of any kind
from washing off homesites and streets into
gutters, storm drains, and dry washes. These
drainage-ways empty into streams that flow
to the Santa Ana River, and ultimately, the
ocean.
Evaluate the flow of runoff over your property.
Place manure, barnyard bedding, and debris
in areas where water does not pool or flow,
or reuse the waste as fertilizer or mulch.
Check with your local municipality for
ordinances concerning the disposal of
manure and bedding.
Use care when applying fertilizers, pesticides, and herbicides on your property. Read
labels “before you buy and before you apply” for directions, application rates, and
disposal. Apply the correct amount at the proper time, for example, not during plant
dormancy.
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Invasive rrundo donax) is
being removed from Temescal Creek.

Giant Reed (A



Dispose of waste in its proper place.
Read product labels, and dispose of
household hazardous wastes (oil based
paints, pesticides, antifreeze, motor oil,
batteries, flourescent bulbs, etc.) in
prescribed ways and at designated
disposal sites or community collection
events, not on the ground or in a storm
drain inlet. Whenever possible, reduce
the use of hazardous materials in and
around your home. Call the Only Rain
Down the Storm Drain program for
disposal dates and locations. (See the
Resources Directory insert for contact
numbers.) You can also recycle
automotive fluids, tires, and batteries at
car repair businesses.
Dispose of trash at sanitary landfills.
Compost yard and other organic wastes.

LacewingLadybird beetlePraying mantis

Reduce or eliminate the use of pesticides by using “beneficial insects” (ladybugs,
praying mantids, lacewings, etc.) If you must use a pesticide, use one with a least-
toxic rating, such as insecticidal soaps, horticultural oils, pyrethrin-based
insecticides, and insect growth regulators.
Control erosion to prevent sediment from entering runoff.
If you have a septic system, inspect and maintain it. Poorly placed and neglected
septic systems contaminate groundwater and streams.

Pollutants that flow from residential and urban areas contaminate surface water and the
water that percolates into underground water basins (aquifers). Much of our local water
supply is pumped from underground aquifers, so keeping runoff clean is essential.

To report any non-emergency crime, such as dumping, please call your City Police or
County Sheriff Departments. To report illegal grading or dumping in waterways, contact
your City or County Code Enforcement Department. (See the Resources Directory
insert for contact numbers.)
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Siting Homes Near Waterways
If you are building next to a waterway, leave a buffer
between the waterway and your human habitat area of
graded pads, structures, and ornamental landscaping.
Wildlife habitat land includes areas beyond buildings,
yards, and defensible space (fire safety zones),
generally to be left undisturbed for wildlife. A buffer
between the human habitat and a waterway provides
space for habitat, flood waters, and for wildlife escape
during high water.

The buffer or “setback” distance will vary according to site conditions, however a minimum
100-foot setback from the top edge of a waterway, not from the water itself, is recom-
mended. This allows space for creek/stream meander and high water flows. The banks of
creeks and streams “meander”, which means they are constantly “wandering” or relocating.
Meander naturally occurs when flows cause erosion of channel banks and deposition of
sediment.

As land is converted to urban uses,
the volume of flow in waterways
increases. Impervious surfaces
from streets, roofs, and parking
lots increase the amount of runoff,
erosion and pollutants that
degrade water quality.

Many people are not aware of the vulnerability of natural ecosystems, nor are they aware that it is illegal
to grade or alter a waterway without an assessment and permits from resource agencies and
municipalities. If you propose an activity that will impact a stream, river, or lake, the California
Department of Fish and Game (DFG) requires completion of a Streambed Alteration Agreement.
Depending on the activity you are proposing, you may need to obtain a permit, agreement, or other
authorization from one or more government agencies. Notify DFG, U.S. Army Corps of Engineers,
and the Santa Ana Regional Water Quality Control Board during early planning, prior to beginning a
project that will:

use material from a streambed;
divert, obstruct, or change the natural flow or the bed, channel, or bank of any river, stream, or lake;
result in the disposal or deposition of debris, waste, or other natural material where it can pass into
any river, stream, or lake.

A Streambed Alteration Agreement is also required for streams that flow intermittently, such as dry
washes and waterways with subsurface flow.

A house pad fills an important tributary to an waterway.
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When building homes In fire-prone areas, avoid ridge tops and canyons. Set buildings back
from the edge of steep slopes. Create a minimum distance of 100-feet of defensible space,
a managed area around a home, where the amount of fuel (dead plants, dry leaves, wood)
has been reduced. Consult with your local fire department or the California Department of
Forestry and Fire Protection for fire safety and weed abatement information.
(Please see Resources Directory insert).

Landscape with Locals. Not just any California native
plant is suitable for landscapes near habitat lands. Local
native plants are the safest because they have unique
characteristics that have helped them survive in their
specific environments. Gardening with local flora helps
maintain the genetic integrity of local plants and
ecosystems. It helps maintain regional variation in
vegetation and wildlife.

Why is regional variation important? If plants from other
areas crossbreed with local natives, scientists fear that
local populations would lose some of the unique
characteristics that are important for success in this
region. Their genetic material would no longer be unique and regionally identifiable. Plant
interbreeding could reduce biological diversity, biodiversity, in the gene pool. There are
important interactions between native plants, microorganisms, and the animals that use
them, some of which are critical to the reproduction and survival of native plants and
animals.

Create habitat in your yard for urban-adapted wildlife. Even if you live in the heart of a
city, consider gardening for urban-adapted wildlife by providing a reliable water source and
local native plants that provide food, shelter, and nesting sites. Each small patch of yard
provides a stepping-stone of habitat from wildlands across the city. A patchwork of habitat-
yards creates an urban ecosystem that more closely mimics our predevelopment, native
landscape. When linked together, those patches cumulatively support biodiversity. To host
a variety of native birds and butterflies in your yard, select plants that flower and fruit at
different times of the year. Prune trees and shrubs in fall and early winter, rather than
spring, to avoid destroying bird nests.

It is essential that landowners do not confine, or encroach on waterways. Keep buildings,
septic systems, horses, livestock, fencing, agricultural and ornamental plantings out of
waterways and away from channel banks.
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Reduce water-use by replacing unnecessary lawn areas
with native or drought-tolerant plants and with hardscape
(hard surfaces), such as walkways and patios of concrete,
brick, stone, decomposed granite, and permeable paving.
For places where you do need a lawn, such as play areas,
plant a low water-use turf variety.

When selecting a plant, find out:
Is it water-thirsty or drought-tolerant?
When is its growing season; when will it need water?

Most* local native plants are dormant or slow-growing
during the hot, dry summers; their growth occurs
during our rainy season. Once established, many
survive with rainfall alone. This is the opposite for non-
native, ornamental landscapes that grow slowly, or not at
all during winter, but require irrigation throughout the summer.

Group plants with similar watering needs together, and install water-saving irrigation
systems (drip, micro-sprayers) to apply the correct amount for each hydro-zone or plant
grouping. Trees require deep irrigation and may need separate irrigation lines.
Readjust your irrigation schedule for season and weather conditions. Turn off automatic
systems when it’s raining. Don’t run sprinklers when the wind is blowing. Water deeply
and only when needed. Water plants in the early morning or evening. Adjust irrigation
systems to water soil, not concrete and pavement.
Apply mulch (bark, compost, sawdust, gravel) to reduce evaporation from the soil
surface and to control weeds.

For information about conserving water in landscapes and using native and drought tolerant
plants, refer to plant databases, such as the one at be wise.com. The website will also
help you create a customized watering schedule for your yard. (See the Resources
Directory insert for booklist and websites.)

*Not all native plants are dormant during summer: local riparian plants are the exception. They need water
year round, as they are suited for waterways. Streamside vegetation, along dry or flowing waterways, is
referred to as riparian.

water

Benefits of landscaping with local native plants:
Most native plants are drought tolerant, so they require less water.
Natives rarely require fertilizers.
Patches of habitat support urban-adapted wildlife, such as birds, bats and
insects that help pollinate plants.
Natives rarely require pesticides. Native plants provide their own natural pest
control by attracting beneficial insects that prey on troublesome bugs.
Local natives help preserve genetic diversity and the integrity of local
ecosystems.
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Zone 1:
 0-30 ft. out from buildings. (

Zone 2:

Lean, Clean and Green
Zone 1 is from See diagram on prior page.)
Grow plants that are small or succulent, such as irrigated lawns or ground covers and low
growing, high-moisture shrubs. If you use native plants, use those that can be trimmed
back during the dry season or that stay small with little trimming. Native plants that tolerate
summer watering (see native plant lists) should be kept well hydrated.*

Keep plants well hydrated to help them resist fire. Well-trimmed and watered plants are
less likely to ignite than desiccated plants that have a buildup of dry stems and leaves.
Fire needs fuel to burn, so remove any unnecessary plant materials. Prune dead wood
and clean the landscape of dead plants, dry leaves, dry brush, firewood, and
combustibles.
Strategically place hard surfaces in your landscape, such as concrete, brick, or stone
patios, driveways, pools, walls, and non-flammable decks, to interrupt the spread of fire
to buildings.

Create the reduced fuel zone beginning 30 ft. from buildings and extending 100 ft. or more,
depending on steepness of slope and type/density of vegetation.

Selectively remove large shrubby plants and dense groupings.  Thin overcrowded
plants. Mow grasses and weedy vegetation while they are green.
Carefully remove excess plants without disturbing the soil; mow instead of disc, to
prevent erosion and invasion of non-native plants.
In chaparral plant communities, after thinning, reduce old, woody growth by cutting
plants to their bases every few years, during the summer dormancy. Young plant
tissues have higher moisture content and are less flammable. The heavy pruning
eliminates mature, highly flammable vegetation but maintains root systems to protect
the soil from erosion.
Low branches and plants growing under trees create “ladders” for fire to climb.
Eliminate ladder fuels, plants that serve as a link between grass and treetops. Prune
the lower branches from the lower 1/3 of trees and shrubs. For trees or shrubs taller
than 18 feet, prune the lower branches 6 feet above the ground. Remove dead leaves,
twigs, and branches.
In general, remove shrubs that are growing below trees, unless there is a space
between the top of the shrub to the lowest branch of the tree that is three times the
height of the shrub.

Reduced Fuel

Remove plants that ignite easily and burn hot, such as those with volatile oils (sages) and
those that accumulate fine woody branches or many small, dry leaves (chamise). In Zone
1, remove highly volatile plants (partial list below). In Zone 2, remove or widely space
volatile plant types, including:

Chamise, Adenostoma fasciculata
Brittlebrush, Encelia farinosa
California buckwheat, Eriogonum fasciculatum
White sage, Salvia apiana
Some Eucalyptus and Acacia

Black sage, Salvia mellifera
Woolly blue curls, Trichostema lanatum
Mountain blue curls, Trichostema parishii
Red Shank, Adenostoma sparsifolium
All Pine, Cypress, Juniper, and Cedar species.

*For best results with native plants, water on overcast days during summer and fall.

Create a minimum distance of 100 ft. of defensible space, a landscape that deprives fire of
fuel. Use fire-resistant plants and remove plants that are highly volatile.



Mild to moderate slope
(20% to 40% slope)
Four times (4x) the height of the shrub
(Two shrubs 2’ high should be
spaced 8’ apart)

Moderate to steep slope
(greater than 40% slope)
Six times (6x) the height of the shrub
(Two shrubs 2’ high should be
spaced 12’ apart)

Shrubs
Create Space Between Plants

From edge of one shrub to the edge of the next.

Flat to mild slope
(0% to 20% slope)

Mild to moderate slope
(20% to 40% slope)

Moderate to steep slope
(greater than 40% slope)

Trees
From edge of one tree canopy to the edge of the next.

Prevent erosion and stabilize eroding
areas. If you have exposed soil surfaces,
cover with mulch, and landscape as soon as
possible. (Plants break the impact of falling
rain, and their roots hold soil in place.) Eroding
soil becomes sediment in runoff water, which
pollutes waterways. Disturbed soil also
encourages the growth of non-native weed
species.

Retain thinned, deep-rooted native plants to
anchor the soil and maintain slope stability.
Generally, tall plants have deep, broad root
systems. A goal of fire-wise landscaping is to
maximize rooting depth while minimizing fuel
volume.

For site-specific advice, contact your local Resource Conservation District (RCD) or the
USDA Natural Resources Conservation Service (NRCS). For recommendations of native
grasses for erosion control, contact the California Native Grasslands Society. (See the
Resources Directory insert for contact information.)

Flat to mild slope
(0% to 20% slope)
Two times (2x) the height of the shrub
(Two shrubs 2’ high should be
spaced 4’ apart)

Horizontal clearance information from the California Department of Forestry and Fire Protection.
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Shrubs that do not usually tolerate water during summer.
Low shrubs

Tall, deep-rooted shrubs that stay green during summer.

Bladder pod, Isomeris arborea
Bush monkeyflower, Mimulus aurantiacus
Chaparral honeysuckle, Lonicera subspicata
Hollyleaf redberry, Rhamnus illicifolia
Redberry, Rhamnus crocea
Yellow bush-penstemon, Keckiella antirrhinoides

Bigberry manzanita, Arctostaphylos glauca
Thick-leaved lilac, Ceanothus crassifolius
Buck brush, Ceanothus cuneatus
Hairy California lilac, Ceanothus oliganthus
Mountain mahogany, Cercocarpus betuloides
Laurel sumac, Malosma laurina
Scrub oak, Quercus berberidifolia
Sugarbush, Rhus ovata
Lemonade berry, Rhus integrifolia
California Flannel bush, Fremontodendron californicum

Coffeeberry
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Native Plants for Defensible Space Landscaping in the Inland Empire

If you prefer to create a landscape of native, low water-use plants, use these lists to design a yard that is
fire-wise. Maintenance is essential; dead and dry plant material must be removed during dry, summer
dormancy. Some native plants cannot tolerate irrigation during their summer dormancy, so may die if
watered too frequently. Some need only infrequent, deep watering to remain hydrated during the dry
summer and fall. The low-growing, low-fuel volume plants are suitable for Zone 1 (0-30 ft.) and beyond.
Larger shrubs and trees, for Zone 2 (30-100+ ft.), must be widely spaced (see diagram on previous page).

Shrubs for Zone 2
Shrubs that need or tolerate water during summer.
Carpenteria, Carpenteria californica
Western redbud, Cercis occidentalis
Toyon, Heteromeles arbutifolia
Nevin’s barberry, Mahonia nevinii
Coffeeberry, Rhamnus californica
Golden current, Ribes aureum.
California wild rose, Rosa californica
Western bridalwreath, Spiraea douglasii
Squawbush, Rhus trilobata

Trees for Zone 2

Trees that tolerate occasional water during summer.

Trees that need water during summer.

Catalina cherry, Prunus illicifolia ssp. Lyonii
Coast live oak, Quercus agrifolia
Valley oak, Quercus lobata
Engelman oak, Quercus engelmannii

Big leaf maple, Acer macrophyllum
White alder, Alnus rombifolia
So. California walnut, Juglans californica
California sycamore, Platanus racemosa
California black oak, Quercus kelloggii
Canyon live oak, Quercus chrysolepis
Willows: Salix laevigata, S. gooddingii
California bay laurel, Umbellularia californica

Sugarbush

Big leaf maple
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If you live near conservation easement land or a waterway, there are ways that you can
help. Be observant of activities that might be harmful to your nearby habitat lands, or form
a habitat-watch group in your neighborhood. Like a neighborhood-watch, property owners
help look out for neighborhood habitat and waterways, report illegal activity, and help
educate neighbors about human impacts. For help forming a habitat-watch group, contact
your local Resource Conservation District or the Riverside Land Conservancy.

This publication was developed by the Riverside-Corona
Resource Conservation District.   www.RCRCD.com
1-07
All programs and services are provided without regard for race,
religion, gender, national origin, and handicap.
Printed on recycled paper

Succulents, Ground Covers, and Low Shrubs
Keep hydrated; if needed, water monthly during summer.
San Diego sedge, Carex spissa
Wild lilac, Ceanothus griseus ‘horizontalis’
California fuchsia, Epilobium canum =Zauschneria
Golden yarrow, Eriophyllum confertiflorum
Lance-leaved live-forever,  Dudleya lanceolata
Chalk dudleya, Dudleya pulverulenta
Parry’s nolina, Nolina parryi
Creeping sage, Salvia sonomensis
Creeping snowberry, Symphoricarpos mollis
Chaparral yucca, Yucca whipplei = Hesperoyucca whipplei
Valley cholla, Opuntia parryi
Coastal prickly pear, Opuntia littoralis

Annuals or summer-dormant perennials
No need for water during summer. There is little, if any, plant
material above ground to burn.
California poppy, Eschscholzia californica
Larkspurs, delphinium, Delphinium parryi, D.cardinale
Wild Canterbury-bell, Phacelia minor
California figwort, Scrophularia californica
Baby blue eyes, Nemophila menziesii
Royal penstemon, Penstemon spectabilis
Lupine, Lupinus species (L. bicolor, L. succulentus,

L. truncatus, L. sparsiflorus)

Perennial herbs that tolerate or need water during summer
Yarrow, Achillea millifolium
Columbine, Aquilegia formosa
Douglas iris, Iris douglasiana
Deer grass, Muhlenbergia rigens
Calif. blue-eyed grass, Sisyrinchium bellum
Meadow rue, Thalictrum fendleri var. polycarpum
Yerba mansa, Anemopsis californica
Coral bells, Heuchera ssp.
Common monkey flower, Mimulus guttatus
Scarlet bugler, Penstemon centranthifolius
California goldenrod, Solidago californica
Hedge nettle, Stachys bullata
Slender sedge, Carex praegracilis
Narrow-leaved milkweed, Asclepias fascicularis

Narrow-leaved milkweed

Chaparral yucca

Baby blue eyes

Low-growing, (low fuel volume) Plants for Zones 1 and 2
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The primary purpose of storm drains is to carry rain water away from
developed areas to prevent flooding. Pollutants discharged to
storm drains are transported directly into rivers, lakes and
streams. Soaps, degreasers, automotive fluids, litter and
a host of materials are washed off buildings, sidewalks, plazas and
parking areas. Vehicles and equipment must be properly managed to
prevent the pollution of local waterways.

Unintentional spills by mobile service operators
can flow into storm drains and pollute our
waterways. have a on hand to
clean up unintentional spills Only emergency repairs should be
done in City streets and use drip pans for spills. should be done on
private property. Always store chemicals in a leak-proof container and keep
covered when not in use. waste water shouldn’t
be released into the streets, but should be disposed of in a sanitary sewer,
landscaped area or in the soil. Soiled wash water should be
filtered before being discharged into the sanitary sewer. Dispose of all filter
debris properly. operators should wash cars on
private property and use a regulated hose nozzle for water flow control and
runoff prevention. Capture and dispose of waste water and chemicals
properly. Always prevent runoff water from entering storm drains.

StormWater PollutionStormWater Pollution

Storm drain pollution prevention
information for:

City of Banning (951) 922-3130
City of Beaumont (951) 769-8520
City of Blythe (760) 922-6161
City of Coachella (760) 398-3502
Coachella Valley Water District (760) 398-2651
City of Corona (951) 736-2259
Desert Center, CSA #51 (760) 227-3203
Eastern Municipal Water District (951) 928-3777
Elsinore Valley MWD (951) 674-3146
Farm Mutual Water Company (951) 244-4198
City of Hemet (951) 765-3712
Idyllwild Water District (951) 659-2143
Jurupa Community Services District (951) 360-8795
Lake Hemet MWD (951) 658-3241
Lee Lake Water District (951) 277-1414
March Air Force Base (951) 656-7000
Mission Springs Water District (760) 329-6448
City of Palm Springs (760) 323-8253
Rancho Caballero (951) 780-9272
Rancho California Water District (951) 296-6900
Ripley, CSA #62 (760) 922-4951
City of Riverside (951) 351-6170
Rubidoux Services District (951) 684-7580
Silent Valley Club, Inc (951) 849-4501
Valley Sanitary District (760) 347-2356
Western Municipal Water District (951) 789-5000
Yucaipa Valley Water District (909) 797-5117

Riverside County Flood Control and Water
Conservation District

California Storm Water Quality Association

State Water Resources Control Board

Power Washers of North America

•

•

•

•

Helpful telephone numbers and links:

OUTDOOR CLEANING
ACTIVITIES AND

PROFESSIONAL MOBILE
SERVICE PROVIDERS

Storm Drains are NOT connected to sanitary sewer systems
and treatment plants!

REPORT ILLEGAL
STORM DRAIN
DISPOSAL
1-800-506-2555



Hel p Pro tect O ur W a te r w ay s!He lp Pr otect O ur Wa ter w a ys !
Use These Guidelines For Outdoor Cleaning Activities and Wash Water Disposal

Did you know that disposing of pollutants
into the street, gutter, storm drain or
nearest body of water is by
law and can bring about stiff penalties.

Waste wash water from Mechanics,
Plumbers, Window/Power Washers, Carpet
Cleaners, Car Washing and Mobile Detailing
activities may contain significant quantities
of motor oil, grease, chemicals, dirt,
detergents, brake pad dust, litter and other
materials.

Best Management Practices, or BMPs as
they are known, are guides to prevent
pollutants from entering the storm drains.

can do our part to keep storm
water clean by using the suggested BMPs
below:

consider dry cleaning methods first
such as a mop, broom, rag or wire brush.
Always keep a spill response kit on site.

prepare the work area before power
cleaning by using sand bags, rubber mats,
vacuum booms, containment pads or
temporary berms to keep wash water away
from the gutters and storm drains.

use vacuums or other machines to
remove and collect loose debris or litter
before applying water.

obtain the property owner's
permission to dispose of
power washing waste water to
landscaped, gravel or unpaved surfaces.

check with your local sanitary sewer
agency's policies on wash water disposal
regulations. (See list on reverse side).

be aware that if discharging to
landscape areas, soapy wash water may
damage landscaping. Residual wash water
may remain on paved surfaces to
evaporate. Sweep up solid residuals and
dispose of properly. Vacuum booms are
another option for capturing and collecting
wash water.

wash or waste water from
sidewalk, plaza or building cleaning go into
a street or storm drain.

Try using biodegradable/phosphate-free
products. They are easier on the
environment, but don't confuse them for
being toxic free. Soapy water entering the
storm drain system can impact the delicate
aquatic environment.

When cleaning surfaces with a
or , additional

precautions should be taken to prevent the
discharge of pollutants into the storm drain
system. These two methods of surface
cleaning can loosen additional material that
can contaminate local waterways.

Minimize water use by using high pressure,
low volume nozzles. Be sure to check all
hoses for leaks.

•

•

•

•

•
•
•
•
•

A thorough dry cleanup before washing
exterior surfaces, such as buildings and
decks , sidewalks, or plaza
areas should be sufficient to protect receiving
waters. Keep debris from entering the storm
drain after cleaning by first passing the wash
water first through a “20 mesh” or finer
screen to catch the solid materials, then
disposing the mesh in a refuse container.

Prior to any washing, block all storm
drains with an impervious barrier such as
sandbags or berms, or seal the storm
drain with plugs or rubber mats.
Create a containment area with berms
and traps or take advantage of a low spot
to keep wash water contained.
Wash vehicles and equipment on grassy
or gravel areas so that the wash water
can seep into the ground.
Pump or vacuum up all wash water in the
contained area.

For special materials, equipment and
supplies:

New Pig — (800) 468-4647
Lab Safety Supply — (800) 356-0783
C&H — (800) 558-90966
W.W. Grainger — (800) 994-9174
Cleaning Equipment Trade Association
— (800) 441-0111



Riverside County has two drainage systems - sanitary sewers and storm drains.
The storm drain system is designed to help prevent flooding by carrying excess
rainwater away from streets. Since the storm drain system does not provide for
water treatment, it also serves the

function of transporting
pollutants directly to our waterways.

In recent years, awareness of the need
to protect water quality has increased.
As a result, federal, state, and local
programs have been established to
reduce polluted stormwater discharges to
our waterways. The emphasis of these
programs is to prevent stormwater
pollution since it’s much easier, and less
costly, than cleaning up “after the fact.”

DID YOU KNOW . . .

National Pollutant Discharge Elimination System (NPDES)

StormWater Pollution . . . What you should know

FIND OUT
IF YOUR FACILITY

MUST OBTAIN A PERMIT

StormWater Pollution . . . What you should know

National Pollutant Discharge Elimination System (NPDES)
In 1987, the Federal Clean Water Act was amended to establish a framework for
regulating industrial stormwater discharges under the NPDES permit program. In
California, NPDES permits are issued by the State Water Resources Control Board
(SWRCB) and the nine (9) Regional Water Quality Control Boards (RWQCB). In
general, certain industrial facilities and manufacturing operations must obtain
coverage under the Industrial Activities Storm Water General Permit if the type of
facilities or operations falls into one of the several categories described in this
brochure.

For more information on the General Industrial
Storm Water Permit contact:

State Water Resources Control Board (SWRCB)
(916) 657-1146 or www.swrcb.ca.gov/ or, at your
Regional Water Quality Control Board (RWQCB).

Santa Ana Region (8)
California Tower
3737 Main Street, Ste. 500
Riverside, CA 92501-3339
(909) 782-4130

San Diego Region (9)
9771 Clairemont Mesa Blvd., Ste. A
San Diego, CA 92124
(619) 467-2952

Colorado River Basin Region (7)
73-720 Fred Waring Dr., Ste. 100
Palm Desert, CA 92260
(760) 346-7491

StormWater
CleanWater
2416∋%6+10 241)4#/

SPILL RESPONSE AGENCY:

HAZARDOUS WASTE DISPOSAL:
RECYCLING INFORMATION:
TO REPORT ILLEGAL DUMPING OR A CLOGGED
STORM DRAIN:

HAZ-MAT: (909) 358-5055
(909) 358-5055

1-800-366-SAVE

1-800-506-2555

To order additional brochures or to obtain information
on other pollution prevention activities, call:

(909) 955-1111.

Riverside County gratefully acknowledges the State
Water Quality Control Board and the American Public
Works Association, Storm Water Quality Task Force for
the information provided in this brochure.

DID YOU KNOW . . .
YOUR FACILITY MAY
NEED A STORM WATER
PERMIT?

For Information:



A BMP is . . .

How Do I Know If I Need A Permit? What are the requirements of the
Industrial Activities Storm Water General Permit?

Following are of the
industry categories types that are regulated by the
Industrial Activities Storm Water General Permit.
Contact your local Region Water Quality Control
Board to determine if your facility/operation
requires coverage under the Permit.

Facilities such as cement manufacturing;
feedlots; fertilizer manufacturing; petroleum
refining; phosphate manufacturing; steam electric
power generation; coal mining; mineral mining
and processing; ore mining and dressing; and
asphalt emulsion;

general descriptions

Facilities classified as lumber and wood
products (except wood kitchen cabinets); pulp,
paper, and paperboard mills; chemical producers
(except some pharmaceutical and biological
products); petroleum and coal products; leather
production and products; stone, clay and glass
products; primary metal industries; fabricated
structural metal; ship and boat building and
repairing;

Active or inactive mining operations and
oil and gas exploration, production, processing, or
treatment operations;

Hazardous waste treatment, storage, or
disposal facilities;

Landfills, land application sites and open
dumps that receive or have received any industrial
waste; unless there is a new overlying land use
such as a golf course, park, etc., and there is no
discharge associated with the landfill;

Facilities involved in the recycling of
materials, including metal scrap yards, battery
reclaimers, salvage yards, and automobile
junkyards;

Steam electric power generating facilities,
facilities that generate steam for electric power by
combustion;

Transportation facilities that have vehicle
maintenance shops, fueling facilities, equipment
cleaning operations, or airport deicing operations.
This includes school bus maintenance facilities
operated by a school district;

Sewage treatment facilities;

Facilities that have areas where material
handling equipment or activities, raw materials,
intermediate products, final products, waste
materials, by-products, or industrial machinery
are exposed to storm water.

How do I obtain coverage under the
Industrial Activities Storm Water General Permit?
Obtain a permit application package from your local Regional Water Quality Control Board listed on the back
of this brochure or the State Water Resources Control Board (SWRCB). Submit a completed Notice of Intent
(NOI) form, site map and the appropriate fee ($250 or $500) to the SWRCB. Facilities must submit an NOI
thirty (30) days prior to beginning operation. Once you submit the NOI, the State Board will send you a letter
acknowledging receipt of your NOI and will assign your facility a waste discharge identification number (WDID
No.). You will also receive an annual fee billing. These billings should roughly coincide with the date the State
Board processed your original NOI submittal.

WARNING

A Non-Storm Water Discharge is...

The basic requirements of the Permit are:

The facility must eliminate any non-stormwater discharges or obtain a separate permit for such
discharges.

The facility must develop and implement a Storm Water Pollution Prevention Plan (SWPPP). The
SWPPP must identify sources of pollutants that may be exposed to stormwater. Once the sources of
pollutants have been identified, the facility operator must develop and implement Best Management
Practices (BMPs) to minimize or prevent polluted runoff.

The facility must develop and implement a Monitoring Program that includes conducting visual
observations and collecting samples of the facility’s storm water discharges associated with industrial
activity. The General Permit requires that the analysis be conducted by a laboratory that is certified by the
State of California.

The facility must submit to the Regional Board, every July 1, an annual report that includes the results of
its monitoring program.

1.

2.

3.

4.
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Homeowners living adjacent to streams, lakes and rivers may be impacted by bank erosion or
sediment deposition that can occur due to natural processes or man-made causes.  Homeowner
efforts to mitigate impacts to their property from erosion or sedimentation can negatively affect
native plants and animals, lessen a watercourse’s ability to convey storm flows, cause erosion or
sedimentation problems on other properties and/or cause flooding.  Below is some guidance
regarding actions a homeowner should take before attempting to protect their property:

Homeowners living adjacent to streams, lakes and rivers may be impacted by bank erosion or
sediment deposition that can occur due to natural processes or man-made causes.  Homeowner
efforts to mitigate impacts to their property from erosion or sedimentation can negatively affect
native plants and animals, lessen a watercourse’s ability to convey storm flows, cause erosion or
sedimentation problems on other properties and/or cause flooding.  Below is some guidance
regarding actions a homeowner should take before attempting to protect their property:

ω In some cases, any alteration of a watercourse may be prohibited by local land-use
regulations, e.g., a “drainage easement”, “flowage easement”, “floodplain” or
“Environmental Constraint Sheet”.  You should contact your local City or County
building or grading department to determine if these limitations apply to watercourses in
or adjacent to your property.

ω In some cases, any alteration of a watercourse may be prohibited by local land-use
regulations, e.g., a “drainage easement”, “flowage easement”, “floodplain” or
“Environmental Constraint Sheet”.  You should contact your local City or County
building or grading department to determine if these limitations apply to watercourses in
or adjacent to your property.

ω In cases where alterations are not expressly prohibited, grading, filling or otherwise
altering a watercourse - even those that flow intermittently, such as dry washes that only
flow when it rains – may require approval from one or more of the following regulating
agencies:

ω In cases where alterations are not expressly prohibited, grading, filling or otherwise
altering a watercourse - even those that flow intermittently, such as dry washes that only
flow when it rains – may require approval from one or more of the following regulating
agencies:

*Fees may be applicable.*Fees may be applicable.

ω Property owners should CONTACT EACH REGULATING AGENCY (listed above)
for the necessary approval(s) BEFORE

ω Property owners should CONTACT EACH REGULATING AGENCY (listed above)
for the necessary approval(s) BEFORE:

1. Removing soil, rock or plant material from a streambed or the bank of a stream;

REGULATING AGENCY� POTENTIAL
REGULATORY
PERMIT

WHERE TO
CONTACT�

�

Local (City, County) land use
authority *

ω Grading Permit
ω Floodplain Review

White pages under
City/County Government

California Department of
Fish and Game*

ω Fish and Game
Section 1602
Agreements

www.dfg.ca.gov

US Army Corps of
Engineers*

ω Clean Water Act
Section 404 Permit

www.usace.army.mil

California State Water
Resources Control Board*

ω Clean Water Act
Section 401 Water
Quality Certification
or Waste Discharge
Requirements

www.swrcb.ca.gov

(over)
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2. Placing any waste, material (dirt, rubble) or structures (dams, revetments) on a
stream bank or within a stream;

3. Diverting, obstructing, or otherwise modifying the bed, channel, or bank of any
river, stream or lake;

4. Dumping or depositing debris, liquid or solid waste, soil, manure or other material
that may be conveyed into a wash, stream, river or lake; or

5. Armoring or stabilizing a stream bank against stream bank erosion.

Some other examples of regulated stream alteration activities include vegetation removal
or construction of road crossings or corrals.  Property owners are responsible for
obtaining all necessary approvals prior to commencing any of the aforementioned
activities.

ω The Natural Resources Conservation Service (NRCS) makes onsite recommendations
(currently free of charge) to private land owners for effective erosion control.  For help in
protecting your property from  stream erosion please contact:

NATURAL RESOURCES
CONSERVATION SERVICE (NRCS) �

CONTACT PHONE NO.� �

Riverside County (West of the San Jacinto
Mtns.)

Robert Hewitt (951) 654-7139

Beaumont and Banning Area Jim Earsom (909) 799-7407
Desert Area Sam Aslam (760) 347-7658
Blythe Sam Cobb (760) 922-3446

ω YOU can help protect water quality:
Prevent trash, debris, manure and waste of any kind from washing off home sites and
streets into gutters, storm drains and dry watercourses.  During storms, these
watercourses can convey pollution into more sensitive streams and rivers.

County-wide Service Information
ω Household hazardous wastes (oil-based paints, pesticides,

antifreeze, motor oil, batteries and fluorescent bulbs)
must never be disposed of in or near watercourses.  You
may find your nearest household hazardous waste
disposal site by calling (800) 304-2226 or on the web at
www.rivcowm.org

ω Report illegal grading or dumping in watercourses by
contacting your City or County Code Enforcement
Department, or call (800) 506-2555.

ω Report a non-emergency crime such as dumping by
contacting your City Police or County Sherriff’s Department, or call (800) 506-2555.



StormWater PollutionStormWater PollutionResources

Report a spill, an illegal storm drain
disposal or clogged storm drains.

Obtain pollution prevention information
for Riverside County Residents,
Businesses, Developers, Industries and
Municipalities.

Schedule pollution prevention education
for adults, groups, or school
presentations.

Locate Household Hazardous Waste
Collection Centers.

Riverside County gratefully acknowledges the Orange
County Storm Water Program for the information
provided in this brochure.

For more information,
please call the Riverside County’s

or visit the website at

•

•

•

•

TIPS FOR
HORSE CARE
TIPS FOR
HORSE CARE

YOU.YOU.



allow horse waste or care products to
enter the street or storm drain.

Use less-toxic alternatives for grooming.
Even biodegradable products can be
harmful to humans, marine life and the
environment. Follow instructions on the
products and clean up spills.

When washing horses, either allow wash
water to seep into the ground or wash in
an area that is routed to the sanitary
sewer. Do not let wash water enter the
storm drain or any bodies of water.

Conserve water by using a spray nozzle
with an automatic shut-off. Turn off the
water or kink the hose when not in use.

Horse holding areas
should be swept or
shoveled at least
once per day. Never
hose down these
areas! The waste
could end up in a
stream or storm drain.

Paddocks should be cleaned at least
twice per week during the rainy season
and once per week the rest of the year.

Establish healthy and
vigorous pastures with at
least three inches of leafy
material.

During rainfall, consider
indoor feeding, a practice
that keeps manure under
a roof and away from
runoff.

Store animal waste in a sturdy, seepage-
free unit that is enclosed or under cover.

Line waste pits or trenches with an
impermeable layer.

Do not store manure on-site for more than
one week.

Compost soiled bedding and manure.
See http://compostingcouncil.org for
more information.

Donate composted material to local
greenhouses, nurseries and botanical
parks.

Transport manure to topsoil companies or
composting centers.

If you are constructing or re-building a stable,
have your engineer check the County’s
website at www.ocwatersheds.com for
information about facility design.
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Section 1 

SECTION 1 -  Project Description 
 

Introduction 

The purpose of this report is to present the backup hydrology that will be used for the final 
engineering and design of the potable water tank site of the ‘Golden Meadows’ project.  
Furthermore, this report is supplemental to the previous overall “Hydrology Study for Tract 
31194” prepared by Hunsaker & Associates in May 2021.  Please refer to the underlying overall 
report for Tract 31194 for analysis pertaining to mitigation and basin sizing.   

 
Project Description 

 

The proposed tank site is located on a 9.0 acre portion of the larger 206.8 acre residential 
development, Tract 31194, known as “Golden Meadows”.  The proposed project site is located 
within the San Jacinto watershed portion Santa Ana River, within the City of Menifee, in the 
County of Riverside, California.  The project site is bounded by Daniel Roan to the north, Ascot 
Way to the east, Wickerd Road to the south and Evans Road to the west (see included vicinity 
map). 

 
Existing Conditions 

 

The site is currently in a natural condition, containing grasses and brush.  Topographically, 
the site is generally hilly, with a mild slope toward the northwest.  Site topographic relief is on 
the order of 300 feet. The lowest elevation of approximately 1,500 feet above mean sea level 
(msl) is located in the northwest corner of the site. The highest elevation of approximately 1,800 
feet (msl) is located along the westerly property line. The existing drainage pattern divides the 
site into three distinct drainage areas, DMA ‘A’, ‘B’ and ‘C’.  DMA ‘A’ consists of the eastern 
most portion of the site, approximately 174.9 acres and drains northwesterly.  DMA ‘B’ consists 
of the western most portion of the site, approximately 35.1 acres and drains northerly.  DMA ‘C’ 
consists of the southeast corner of the site and is approximately 18.6 acres and drains south 
easterly.  All three drainage areas generally drain as sheet flow or in small natural gullies directly 
into natural creeks throughout the site.   
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Proposed Drainage Facilities 
 

The underlying residential development, Tract 31194, divides the site into eight on and 
off-site drainage areas, ‘A’ through ‘H’.  The proposed Eastern Municipal Water Tank facility is 
situated on 9.0 acres within Drainage Management Area ‘A’ (DMA ‘A’).  This analysis will 
focus on only the facilities associated with the development of the tank site.  Run-off from the 
site will be collected by catch basin which are connected to a municipal storm drain system 
within the tank site pad and access road, flowing south and westerly.  Ultimately connecting to 
the municipal storm drain with in ‘T’ street and outletting into the proposed extended detention 
basin ‘A’ located in the northwesterly most corner of the overall project. 

 
The backbone facilities have been designed to convey the 100-year storm event (see 

previous master drainage study), therefore we have analyzed the proposed improvements 
associated with the tank site based on the developed conditions for the 2-year, 10-year, and 100-
year storm events.  RCFC&WCD rational method was utilized to determine developed flow 
rates. 

 

Methodology 
 

This hydrology report is to be used only to analyze flow to, through and out of the site 
using the Riverside County Rational Method.  In regard to pipe sizing, the hydrology programs 
were utilized only as a tool for obtaining preliminary sizing of the storm drain facilities by 
allowing the program to determine minimum pipe sizes.  The actual storm drain system and pipe 
sizes shall be designed per Riverside County Flood Control District criteria. Civil Design 
Version 7.0 Computer Software Program and AES Engineering Software 2011 version were 
used in generating the hydrological and hydraulic analysis for this report. 
 

Conclusion 
 
Based upon the results of this report, it is concluded that drainage facilities discussed 

above will adequately protect the site area from flood damage associated with the 100-year storm 
event.  The proposed facilities, with ultimate development and adequate maintenance, will 
convey flows safely through the site area in accordance with Riverside County requirements. 
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SECTION 2 -  Riverside County Flood Control Data 
 

Hydrologic Soils Group Map 
 
 

Precipitation Intensity Data 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CaC2 Cajalco fine sandy loam, 
2 to 8 percent slopes, 
eroded

C 7.5 3.3%

CaD2 Cajalco fine sandy loam, 
8 to 15 percent 
slopes, eroded

C 7.3 3.3%

CbD2 Cajalco rocky fine sandy 
loam, 5 to 15 percent 
slopes, eroded

D 0.6 0.3%

CbF2 Cajalco rocky fine sandy 
loam, 15 to 50 percent 
slopes, eroded

D 13.6 6.1%

CkD2 Cieneba rocky sandy 
loam, 8 to 15 percent 
slopes, eroded

D 2.5 1.1%

GtA Grangeville fine sandy 
loam, drained, 0 to 2 
percent sl opes

A/D 0.2 0.1%

HcD2 Hanford coarse sandy 
loam, 8 to 15 percent 
slopes, eroded

A 2.8 1.2%

HnC Honcut sandy loam, 2 to 
8 percent slopes

A 13.6 6.1%

HnD2 Honcut sandy loam, 8 to 
15 percent slopes, 
eroded

A 7.6 3.4%

LaC Las Posas loam, 2 to 8 
percent slopes

D 0.2 0.1%

LaD2 Las Posas loam, 8 to 15 
percent slopes, 
eroded

D 6.7 3.0%

LkD2 Las Posas rocky loam, 8 
to 15 percent slopes, 
eroded

D 3.8 1.7%

LkF3 Las Posas rocky loam, 
15 to 50 percent 
slopes, severely 
eroded

D 0.4 0.2%

PsC Porterville clay, 
moderately deep, 2 to 
8 percent slopes

D 4.8 2.2%

VeC2 Vallecitos loam, thick 
solum variant, 2 to 8 
percent slopes, 
eroded

C 9.1 4.1%

Hydrologic Soil Group—Western Riverside Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

WyC2 Wyman loam, 2 to 8 
percent slopes, 
eroded

C 79.8 35.7%

YbC Yokohl loam, 2 to 8 
percent slopes

D 57.0 25.5%

YbE3 Yokohl loam, 8 to 25 
percent slopes, 
severely eroded

D 5.9 2.6%

Totals for Area of Interest 223.4 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—Western Riverside Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Western Riverside Area, California

Natural Resources
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SECTION 3 -  Hydrology Calculations 
 

 
Drainage Management Area ‘A’ 
 

• 2, 10 & 100 Year Proposed Development Rational Method 
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• Area ‘A’ – 2 Year Proposed Condition – Rational Method  
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 06/02/21  File:PR002.out 
 ------------------------------------------------------------------------ 
 TRACT 31194 - 'GOLDEN MEADOWS' SUPPLEMENTAL HYDROLOGY STUDY – TANK SITE 
 DEVELOPED CONDITION RATIONAL METHOD - 2 YEAR STORM 
 HUNSAKER & ASSOCIATES, JUNE 2021 
 BY: BRIAN LOWELL, PE 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6407 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =    2.00 Antecedent Moisture Condition = 1 
 
 2 year, 1 hour precipitation =  0.550(In.) 
 100 year, 1 hour precipitation =  1.300(In.) 
 
 Storm event year =   2.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.550(In/Hr) 
 Slope of intensity duration curve = 0.5300 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      900.000 to Point/Station      901.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   183.000(Ft.) 
 Top (of initial area) elevation =  1717.700(Ft.) 
 Bottom (of initial area) elevation =  1659.000(Ft.) 
 Difference in elevation =    58.700(Ft.) 
 Slope =    0.32077  s(percent)=      32.08 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.346 min. 
 Rainfall intensity =      1.981(In/Hr) for a     2.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.626 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 1)  =  60.60 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      1.414(CFS) 
 Total initial stream area =        1.140(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      900.000 to Point/Station      901.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.140(Ac.) 
 Runoff from this stream =      1.414(CFS) 



 Supplemental Hydrology Analysis – Golden Meadows – Tract 31194 – EMWD Tank Site 
 
   

   

 Page 3-6    

Section 3 

 Time of concentration =    5.35 min. 
 Rainfall intensity =     1.981(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      902.000 to Point/Station      901.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   183.000(Ft.) 
 Top (of initial area) elevation =  1660.000(Ft.) 
 Bottom (of initial area) elevation =  1659.000(Ft.) 
 Difference in elevation =     1.000(Ft.) 
 Slope =    0.00546  s(percent)=       0.55 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.833 min. 
 Rainfall intensity =      1.740(In/Hr) for a     2.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.848 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 1)  =  36.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      0.634(CFS) 
 Total initial stream area =        0.430(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      902.000 to Point/Station      901.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.430(Ac.) 
 Runoff from this stream =      0.634(CFS) 
 Time of concentration =    6.83 min. 
 Rainfall intensity =     1.740(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        1.414      5.35                 1.981 
 2        0.634      6.83                 1.740 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      1.414 + sum of 
    Qa          Tb/Ta 
     0.634 *    0.782 =      0.496  
 Qp =      1.910 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        1.414       0.634 
 Area of streams before confluence: 
         1.140        0.430 
 Results of confluence: 
 Total flow rate =      1.910(CFS) 
 Time of concentration =     5.346 min. 
 Effective stream area after confluence =      1.570(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      901.000 to Point/Station      903.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1653.000(Ft.) 
 Downstream point/station elevation =  1651.000(Ft.) 
 Pipe length  =   165.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.910(CFS) 
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 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     1.910(CFS) 
 Normal flow depth in pipe =    5.91(In.) 
 Flow top width inside pipe =   12.00(In.) 
 Critical Depth =    7.07(In.) 
 Pipe flow velocity =      4.96(Ft/s) 
 Travel time through pipe =    0.55 min. 
 Time of concentration (TC) =     5.90 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      901.000 to Point/Station      903.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.570(Ac.) 
 Runoff from this stream =      1.910(CFS) 
 Time of concentration =    5.90 min. 
 Rainfall intensity =     1.880(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      902.000 to Point/Station      904.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   140.000(Ft.) 
 Top (of initial area) elevation =  1660.000(Ft.) 
 Bottom (of initial area) elevation =  1659.100(Ft.) 
 Difference in elevation =     0.900(Ft.) 
 Slope =    0.00643  s(percent)=       0.64 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.942 min. 
 Rainfall intensity =      1.873(In/Hr) for a     2.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 1)  =  36.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.051(CFS) 
 Total initial stream area =        0.660(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      904.000 to Point/Station      903.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1651.500(Ft.) 
 Downstream point/station elevation =  1651.000(Ft.) 
 Pipe length  =    41.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.051(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.051(CFS) 
 Normal flow depth in pipe =    4.89(In.) 
 Flow top width inside pipe =    8.97(In.) 
 Critical Depth =    5.65(In.) 
 Pipe flow velocity =      4.28(Ft/s) 
 Travel time through pipe =    0.16 min. 
 Time of concentration (TC) =     6.10 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      904.000 to Point/Station      903.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.660(Ac.) 
 Runoff from this stream =      1.051(CFS) 
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 Time of concentration =    6.10 min. 
 Rainfall intensity =     1.847(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        1.910      5.90                 1.880 
 2        1.051      6.10                 1.847 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      1.910 + sum of 
    Qa          Tb/Ta 
     1.051 *    0.967 =      1.016  
 Qp =      2.926 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        1.910       1.051 
 Area of streams before confluence: 
         1.570        0.660 
 Results of confluence: 
 Total flow rate =      2.926(CFS) 
 Time of concentration =     5.900 min. 
 Effective stream area after confluence =      2.230(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      903.000 to Point/Station      906.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1651.000(Ft.) 
 Downstream point/station elevation =  1514.000(Ft.) 
 Pipe length  =   965.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.926(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     2.926(CFS) 
 Normal flow depth in pipe =    4.34(In.) 
 Flow top width inside pipe =    8.99(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     13.89(Ft/s) 
 Travel time through pipe =    1.16 min. 
 Time of concentration (TC) =     7.06 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      903.000 to Point/Station      906.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      2.230(Ac.) 
 Runoff from this stream =      2.926(CFS) 
 Time of concentration =    7.06 min. 
 Rainfall intensity =     1.710(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      900.000 to Point/Station      906.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   953.000(Ft.) 
 Top (of initial area) elevation =  1717.700(Ft.) 
 Bottom (of initial area) elevation =  1520.000(Ft.) 
 Difference in elevation =   197.700(Ft.) 
 Slope =    0.20745  s(percent)=      20.75 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.286 min. 
 Rainfall intensity =      1.333(In/Hr) for a     2.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.545 
 Decimal fraction soil group A = 0.000 
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 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 1)  =  60.60 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      4.487(CFS) 
 Total initial stream area =        6.170(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      906.000 to Point/Station      905.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1514.500(Ft.) 
 Downstream point/station elevation =  1514.000(Ft.) 
 Pipe length  =    23.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.487(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     4.487(CFS) 
 Normal flow depth in pipe =    8.53(In.) 
 Flow top width inside pipe =   10.88(In.) 
 Critical Depth =   10.62(In.) 
 Pipe flow velocity =      7.51(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    11.34 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      906.000 to Point/Station      905.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      6.170(Ac.) 
 Runoff from this stream =      4.487(CFS) 
 Time of concentration =   11.34 min. 
 Rainfall intensity =     1.330(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      907.000 to Point/Station      908.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   508.000(Ft.) 
 Top (of initial area) elevation =  1528.000(Ft.) 
 Bottom (of initial area) elevation =  1521.000(Ft.) 
 Difference in elevation =     7.000(Ft.) 
 Slope =    0.01378  s(percent)=       1.38 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   15.093 min. 
 Rainfall intensity =      1.143(In/Hr) for a     2.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.638 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.500 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 1)  =  74.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      0.438(CFS) 
 Total initial stream area =        0.600(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      908.000 to Point/Station      905.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1514.500(Ft.) 
 Downstream point/station elevation =  1514.000(Ft.) 
 Pipe length  =    23.00(Ft.)   Manning's N = 0.013 
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 No. of pipes = 1  Required pipe flow  =     0.438(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.438(CFS) 
 Normal flow depth in pipe =    3.11(In.) 
 Flow top width inside pipe =    6.00(In.) 
 Critical Depth =    4.05(In.) 
 Pipe flow velocity =      4.27(Ft/s) 
 Travel time through pipe =    0.09 min. 
 Time of concentration (TC) =    15.18 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      908.000 to Point/Station      905.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      0.600(Ac.) 
 Runoff from this stream =      0.438(CFS) 
 Time of concentration =   15.18 min. 
 Rainfall intensity =     1.139(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        2.926      7.06                 1.710 
 2        4.487     11.34                 1.330 
 3        0.438     15.18                 1.139 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      4.487 + sum of 
    Qb         Ia/Ib 
     2.926 *    0.778 =      2.276  
    Qa          Tb/Ta 
     0.438 *    0.747 =      0.327  
 Qp =      7.090 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
        2.926       4.487       0.438 
 Area of streams before confluence: 
         2.230        6.170        0.600 
 Results of confluence: 
 Total flow rate =      7.090(CFS) 
 Time of concentration =    11.337 min. 
 Effective stream area after confluence =      9.000(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      905.000 to Point/Station      909.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1514.000(Ft.) 
 Downstream point/station elevation =  1502.700(Ft.) 
 Pipe length  =   592.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     7.090(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     7.090(CFS) 
 Normal flow depth in pipe =   10.10(In.) 
 Flow top width inside pipe =   14.07(In.) 
 Critical Depth =   12.79(In.) 
 Pipe flow velocity =      8.07(Ft/s) 
 Travel time through pipe =    1.22 min. 
 Time of concentration (TC) =    12.56 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      905.000 to Point/Station      909.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
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 Runoff Coefficient = 0.649 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.500 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 1)  =  45.60 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    12.56 min. 
 Rainfall intensity =      1.260(In/Hr) for a     2.0 year storm 
 Subarea runoff =     31.557(CFS) for     38.600(Ac.) 
 Total runoff =     38.647(CFS) Total area =      47.600(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      909.000 to Point/Station      910.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1502.700(Ft.) 
 Downstream point/station elevation =  1499.100(Ft.) 
 Pipe length  =   301.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    38.647(CFS) 
 Nearest computed pipe diameter  =     30.00(In.) 
 Calculated individual pipe flow  =    38.647(CFS) 
 Normal flow depth in pipe =   21.47(In.) 
 Flow top width inside pipe =   27.07(In.) 
 Critical Depth =   25.20(In.) 
 Pipe flow velocity =     10.28(Ft/s) 
 Travel time through pipe =    0.49 min. 
 Time of concentration (TC) =    13.05 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      909.000 to Point/Station      910.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     47.600(Ac.) 
 Runoff from this stream =     38.647(CFS) 
 Time of concentration =   13.05 min. 
 Rainfall intensity =     1.235(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      129.000 to Point/Station      130.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   226.000(Ft.) 
 Top (of initial area) elevation =  1521.000(Ft.) 
 Bottom (of initial area) elevation =  1519.100(Ft.) 
 Difference in elevation =     1.900(Ft.) 
 Slope =    0.00841  s(percent)=       0.84 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.867 min. 
 Rainfall intensity =      1.515(In/Hr) for a     2.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.625 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 1)  =  36.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      0.512(CFS) 
 Total initial stream area =        0.540(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      130.000 to Point/Station      131.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
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 Top of street segment elevation =  1519.100(Ft.) 
 End of street segment elevation =  1508.600(Ft.) 
 Length of street segment  =   768.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =  16.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  1.500(In.) 
  Manning's N in gutter =  0.0130 
  Manning's N from gutter to grade break =  0.0130 
  Manning's N from grade break to crown =  0.0130 
 Estimated mean flow rate at midpoint of street =      1.250(CFS) 
 Depth of flow =   0.217(Ft.), Average velocity =   2.404(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   6.595(Ft.) 
 Flow velocity =   2.40(Ft/s) 
 Travel time =    5.32 min.     TC =   14.19  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.642 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.500 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 1)  =  45.60 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.181(In/Hr) for a     2.0 year storm 
 Subarea runoff =      1.387(CFS) for      1.830(Ac.) 
 Total runoff =      1.899(CFS) Total area =       2.370(Ac.) 
 Street flow at end of street =      1.899(CFS) 
 Half street flow at end of street =      1.899(CFS) 
 Depth of flow =   0.244(Ft.), Average velocity =   2.637(Ft/s) 
 Flow width (from curb towards crown)=   7.969(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      131.000 to Point/Station      910.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1499.400(Ft.) 
 Downstream point/station elevation =  1499.100(Ft.) 
 Pipe length  =    22.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.899(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.899(CFS) 
 Normal flow depth in pipe =    7.24(In.) 
 Flow top width inside pipe =    7.14(In.) 
 Critical Depth =    7.54(In.) 
 Pipe flow velocity =      4.98(Ft/s) 
 Travel time through pipe =    0.07 min. 
 Time of concentration (TC) =    14.27 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      131.000 to Point/Station      910.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      2.370(Ac.) 
 Runoff from this stream =      1.899(CFS) 
 Time of concentration =   14.27 min. 
 Rainfall intensity =     1.178(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      132.000 to Point/Station      133.000 
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 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   636.000(Ft.) 
 Top (of initial area) elevation =  1526.500(Ft.) 
 Bottom (of initial area) elevation =  1519.100(Ft.) 
 Difference in elevation =     7.400(Ft.) 
 Slope =    0.01164  s(percent)=       1.16 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.569 min. 
 Rainfall intensity =      1.259(In/Hr) for a     2.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.669 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.300 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.700 
 RI index for soil(AMC 1)  =  50.16 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      1.146(CFS) 
 Total initial stream area =        1.360(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      133.000 to Point/Station      134.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1519.100(Ft.) 
 End of street segment elevation =  1510.100(Ft.) 
 Length of street segment  =   806.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0130 
  Manning's N from gutter to grade break =  0.0130 
  Manning's N from grade break to crown =  0.0130 
 Estimated mean flow rate at midpoint of street =      3.435(CFS) 
 Depth of flow =   0.336(Ft.), Average velocity =   2.821(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.445(Ft.) 
 Flow velocity =   2.82(Ft/s) 
 Travel time =    4.76 min.     TC =   17.33  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.630 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.500 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 1)  =  45.60 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.062(In/Hr) for a     2.0 year storm 
 Subarea runoff =      4.498(CFS) for      6.720(Ac.) 
 Total runoff =      5.645(CFS) Total area =       8.080(Ac.) 
 Street flow at end of street =      5.645(CFS) 
 Half street flow at end of street =      5.645(CFS) 
 Depth of flow =   0.384(Ft.), Average velocity =   3.169(Ft/s) 
 Flow width (from curb towards crown)=  12.863(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      134.000 to Point/Station      910.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
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 Upstream point/station elevation =  1499.400(Ft.) 
 Downstream point/station elevation =  1499.100(Ft.) 
 Pipe length  =    25.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.645(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     5.645(CFS) 
 Normal flow depth in pipe =   10.13(In.) 
 Flow top width inside pipe =   14.05(In.) 
 Critical Depth =   11.54(In.) 
 Pipe flow velocity =      6.40(Ft/s) 
 Travel time through pipe =    0.07 min. 
 Time of concentration (TC) =    17.40 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      134.000 to Point/Station      910.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      8.080(Ac.) 
 Runoff from this stream =      5.645(CFS) 
 Time of concentration =   17.40 min. 
 Rainfall intensity =     1.060(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       38.647     13.05                 1.235 
 2        1.899     14.27                 1.178 
 3        5.645     17.40                 1.060 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     38.647 + sum of 
    Qa          Tb/Ta 
     1.899 *    0.915 =      1.736  
    Qa          Tb/Ta 
     5.645 *    0.750 =      4.234  
 Qp =     44.617 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
       38.647       1.899       5.645 
 Area of streams before confluence: 
        47.600        2.370        8.080 
 Results of confluence: 
 Total flow rate =     44.617(CFS) 
 Time of concentration =    13.047 min. 
 Effective stream area after confluence =     58.050(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      910.000 to Point/Station      911.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1499.100(Ft.) 
 Downstream point/station elevation =  1498.000(Ft.) 
 Pipe length  =   107.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    44.617(CFS) 
 Nearest computed pipe diameter  =     33.00(In.) 
 Calculated individual pipe flow  =    44.617(CFS) 
 Normal flow depth in pipe =   22.99(In.) 
 Flow top width inside pipe =   30.34(In.) 
 Critical Depth =   26.58(In.) 
 Pipe flow velocity =     10.10(Ft/s) 
 Travel time through pipe =    0.18 min. 
 Time of concentration (TC) =    13.22 min. 
 End of computations, total study area =           58.05 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
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 Area averaged pervious area fraction(Ap) = 0.561  
 Area averaged RI index number =  67.1 
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• Area ‘A’ – 10 Year Proposed Condition – Rational Method  

 
    



 Supplemental Hydrology Analysis – Golden Meadows – Tract 31194 – EMWD Tank Site 
 
   

   

 Page 3-17    

Section 3 

 
   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 06/02/21  File:PR010.out 
 ------------------------------------------------------------------------ 
 TRACT 31194 - 'GOLDEN MEADOWS' SUPPLEMENTAL HYDROLOGY STUDY – TANK SITE 
 DEVELOPED CONDITION RATIONAL METHOD - 10 YEAR STORM 
 HUNSAKER & ASSOCIATES, JUNE 2021 
 BY: BRIAN LOWELL, PE 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6407 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =   10.00 Antecedent Moisture Condition = 2 
 
 2 year, 1 hour precipitation =  0.550(In.) 
 100 year, 1 hour precipitation =  1.300(In.) 
 
 Storm event year =  10.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  0.859(In/Hr) 
 Slope of intensity duration curve = 0.5300 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      900.000 to Point/Station      901.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   183.000(Ft.) 
 Top (of initial area) elevation =  1717.700(Ft.) 
 Bottom (of initial area) elevation =  1659.000(Ft.) 
 Difference in elevation =    58.700(Ft.) 
 Slope =    0.32077  s(percent)=      32.08 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.346 min. 
 Rainfall intensity =      3.093(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.802 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      2.829(CFS) 
 Total initial stream area =        1.140(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      900.000 to Point/Station      901.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.140(Ac.) 
 Runoff from this stream =      2.829(CFS) 



 Supplemental Hydrology Analysis – Golden Meadows – Tract 31194 – EMWD Tank Site 
 
   

   

 Page 3-18    

Section 3 

 Time of concentration =    5.35 min. 
 Rainfall intensity =     3.093(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      902.000 to Point/Station      901.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   183.000(Ft.) 
 Top (of initial area) elevation =  1660.000(Ft.) 
 Bottom (of initial area) elevation =  1659.000(Ft.) 
 Difference in elevation =     1.000(Ft.) 
 Slope =    0.00546  s(percent)=       0.55 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.833 min. 
 Rainfall intensity =      2.716(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.875 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.022(CFS) 
 Total initial stream area =        0.430(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      902.000 to Point/Station      901.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.430(Ac.) 
 Runoff from this stream =      1.022(CFS) 
 Time of concentration =    6.83 min. 
 Rainfall intensity =     2.716(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        2.829      5.35                 3.093 
 2        1.022      6.83                 2.716 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      2.829 + sum of 
    Qa          Tb/Ta 
     1.022 *    0.782 =      0.799  
 Qp =      3.628 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        2.829       1.022 
 Area of streams before confluence: 
         1.140        0.430 
 Results of confluence: 
 Total flow rate =      3.628(CFS) 
 Time of concentration =     5.346 min. 
 Effective stream area after confluence =      1.570(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      901.000 to Point/Station      903.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1653.000(Ft.) 
 Downstream point/station elevation =  1651.000(Ft.) 
 Pipe length  =   165.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.628(CFS) 
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 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     3.628(CFS) 
 Normal flow depth in pipe =    9.12(In.) 
 Flow top width inside pipe =   10.25(In.) 
 Critical Depth =    9.75(In.) 
 Pipe flow velocity =      5.67(Ft/s) 
 Travel time through pipe =    0.49 min. 
 Time of concentration (TC) =     5.83 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      901.000 to Point/Station      903.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.570(Ac.) 
 Runoff from this stream =      3.628(CFS) 
 Time of concentration =    5.83 min. 
 Rainfall intensity =     2.954(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      902.000 to Point/Station      904.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   140.000(Ft.) 
 Top (of initial area) elevation =  1660.000(Ft.) 
 Bottom (of initial area) elevation =  1659.100(Ft.) 
 Difference in elevation =     0.900(Ft.) 
 Slope =    0.00643  s(percent)=       0.64 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.942 min. 
 Rainfall intensity =      2.924(In/Hr) for a    10.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.876 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.691(CFS) 
 Total initial stream area =        0.660(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      904.000 to Point/Station      903.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1651.500(Ft.) 
 Downstream point/station elevation =  1651.000(Ft.) 
 Pipe length  =    41.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.691(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.691(CFS) 
 Normal flow depth in pipe =    6.84(In.) 
 Flow top width inside pipe =    7.68(In.) 
 Critical Depth =    7.16(In.) 
 Pipe flow velocity =      4.70(Ft/s) 
 Travel time through pipe =    0.15 min. 
 Time of concentration (TC) =     6.09 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      904.000 to Point/Station      903.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.660(Ac.) 
 Runoff from this stream =      1.691(CFS) 
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 Time of concentration =    6.09 min. 
 Rainfall intensity =     2.887(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        3.628      5.83                 2.954 
 2        1.691      6.09                 2.887 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      3.628 + sum of 
    Qa          Tb/Ta 
     1.691 *    0.958 =      1.620  
 Qp =      5.248 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        3.628       1.691 
 Area of streams before confluence: 
         1.570        0.660 
 Results of confluence: 
 Total flow rate =      5.248(CFS) 
 Time of concentration =     5.831 min. 
 Effective stream area after confluence =      2.230(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      903.000 to Point/Station      906.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1651.000(Ft.) 
 Downstream point/station elevation =  1514.000(Ft.) 
 Pipe length  =   965.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.248(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     5.248(CFS) 
 Normal flow depth in pipe =    6.33(In.) 
 Flow top width inside pipe =    8.22(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.81(Ft/s) 
 Travel time through pipe =    1.02 min. 
 Time of concentration (TC) =     6.85 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      903.000 to Point/Station      906.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      2.230(Ac.) 
 Runoff from this stream =      5.248(CFS) 
 Time of concentration =    6.85 min. 
 Rainfall intensity =     2.712(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      900.000 to Point/Station      906.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   953.000(Ft.) 
 Top (of initial area) elevation =  1717.700(Ft.) 
 Bottom (of initial area) elevation =  1520.000(Ft.) 
 Difference in elevation =   197.700(Ft.) 
 Slope =    0.20745  s(percent)=      20.75 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.286 min. 
 Rainfall intensity =      2.081(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.762 
 Decimal fraction soil group A = 0.000 
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 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  78.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      9.789(CFS) 
 Total initial stream area =        6.170(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      906.000 to Point/Station      905.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1514.500(Ft.) 
 Downstream point/station elevation =  1514.000(Ft.) 
 Pipe length  =    23.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     9.789(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =     9.789(CFS) 
 Normal flow depth in pipe =   10.38(In.) 
 Flow top width inside pipe =   17.79(In.) 
 Critical Depth =   14.48(In.) 
 Pipe flow velocity =      9.27(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    11.33 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      906.000 to Point/Station      905.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      6.170(Ac.) 
 Runoff from this stream =      9.789(CFS) 
 Time of concentration =   11.33 min. 
 Rainfall intensity =     2.077(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      907.000 to Point/Station      908.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   508.000(Ft.) 
 Top (of initial area) elevation =  1528.000(Ft.) 
 Bottom (of initial area) elevation =  1521.000(Ft.) 
 Difference in elevation =     7.000(Ft.) 
 Slope =    0.01378  s(percent)=       1.38 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   15.093 min. 
 Rainfall intensity =      1.784(In/Hr) for a    10.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.813 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.500 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 2)  =  87.50 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      0.871(CFS) 
 Total initial stream area =        0.600(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      908.000 to Point/Station      905.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1514.500(Ft.) 
 Downstream point/station elevation =  1514.000(Ft.) 
 Pipe length  =    23.00(Ft.)   Manning's N = 0.013 
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 No. of pipes = 1  Required pipe flow  =     0.871(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.871(CFS) 
 Normal flow depth in pipe =    3.71(In.) 
 Flow top width inside pipe =    8.86(In.) 
 Critical Depth =    5.13(In.) 
 Pipe flow velocity =      5.06(Ft/s) 
 Travel time through pipe =    0.08 min. 
 Time of concentration (TC) =    15.17 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      908.000 to Point/Station      905.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      0.600(Ac.) 
 Runoff from this stream =      0.871(CFS) 
 Time of concentration =   15.17 min. 
 Rainfall intensity =     1.779(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        5.248      6.85                 2.712 
 2        9.789     11.33                 2.077 
 3        0.871     15.17                 1.779 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      9.789 + sum of 
    Qb         Ia/Ib 
     5.248 *    0.766 =      4.020  
    Qa          Tb/Ta 
     0.871 *    0.747 =      0.650  
 Qp =     14.459 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
        5.248       9.789       0.871 
 Area of streams before confluence: 
         2.230        6.170        0.600 
 Results of confluence: 
 Total flow rate =     14.459(CFS) 
 Time of concentration =    11.327 min. 
 Effective stream area after confluence =      9.000(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      905.000 to Point/Station      909.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1514.000(Ft.) 
 Downstream point/station elevation =  1502.700(Ft.) 
 Pipe length  =   592.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    14.459(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    14.459(CFS) 
 Normal flow depth in pipe =   14.70(In.) 
 Flow top width inside pipe =   13.94(In.) 
 Critical Depth =   16.72(In.) 
 Pipe flow velocity =      9.36(Ft/s) 
 Travel time through pipe =    1.05 min. 
 Time of concentration (TC) =    12.38 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      905.000 to Point/Station      909.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
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 Runoff Coefficient = 0.782 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.500 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 2)  =  65.50 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    12.38 min. 
 Rainfall intensity =      1.982(In/Hr) for a    10.0 year storm 
 Subarea runoff =     59.836(CFS) for     38.600(Ac.) 
 Total runoff =     74.295(CFS) Total area =      47.600(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      909.000 to Point/Station      910.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1502.700(Ft.) 
 Downstream point/station elevation =  1499.100(Ft.) 
 Pipe length  =   301.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    74.295(CFS) 
 Nearest computed pipe diameter  =     36.00(In.) 
 Calculated individual pipe flow  =    74.295(CFS) 
 Normal flow depth in pipe =   30.14(In.) 
 Flow top width inside pipe =   26.58(In.) 
 Critical Depth =   32.54(In.) 
 Pipe flow velocity =     11.75(Ft/s) 
 Travel time through pipe =    0.43 min. 
 Time of concentration (TC) =    12.81 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      909.000 to Point/Station      910.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     47.600(Ac.) 
 Runoff from this stream =     74.295(CFS) 
 Time of concentration =   12.81 min. 
 Rainfall intensity =     1.946(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      129.000 to Point/Station      130.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   226.000(Ft.) 
 Top (of initial area) elevation =  1521.000(Ft.) 
 Bottom (of initial area) elevation =  1519.100(Ft.) 
 Difference in elevation =     1.900(Ft.) 
 Slope =    0.00841  s(percent)=       0.84 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.867 min. 
 Rainfall intensity =      2.365(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.762 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 2)  =  56.00 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      0.973(CFS) 
 Total initial stream area =        0.540(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      130.000 to Point/Station      131.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 



 Supplemental Hydrology Analysis – Golden Meadows – Tract 31194 – EMWD Tank Site 
 
   

   

 Page 3-24    

Section 3 

 Top of street segment elevation =  1519.100(Ft.) 
 End of street segment elevation =  1508.600(Ft.) 
 Length of street segment  =   768.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =  16.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  1.500(In.) 
  Manning's N in gutter =  0.0130 
  Manning's N from gutter to grade break =  0.0130 
  Manning's N from grade break to crown =  0.0130 
 Estimated mean flow rate at midpoint of street =      2.361(CFS) 
 Depth of flow =   0.260(Ft.), Average velocity =   2.771(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =   8.758(Ft.) 
 Flow velocity =   2.77(Ft/s) 
 Travel time =    4.62 min.     TC =   13.49  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.778 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.500 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 2)  =  65.50 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.894(In/Hr) for a    10.0 year storm 
 Subarea runoff =      2.697(CFS) for      1.830(Ac.) 
 Total runoff =      3.670(CFS) Total area =       2.370(Ac.) 
 Street flow at end of street =      3.670(CFS) 
 Half street flow at end of street =      3.670(CFS) 
 Depth of flow =   0.296(Ft.), Average velocity =   3.073(Ft/s) 
 Flow width (from curb towards crown)=  10.533(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      131.000 to Point/Station      910.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1499.400(Ft.) 
 Downstream point/station elevation =  1499.100(Ft.) 
 Pipe length  =    22.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     3.670(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     3.670(CFS) 
 Normal flow depth in pipe =    8.75(In.) 
 Flow top width inside pipe =   10.66(In.) 
 Critical Depth =    9.80(In.) 
 Pipe flow velocity =      5.98(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =    13.55 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      131.000 to Point/Station      910.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      2.370(Ac.) 
 Runoff from this stream =      3.670(CFS) 
 Time of concentration =   13.55 min. 
 Rainfall intensity =     1.889(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      132.000 to Point/Station      133.000 
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 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   636.000(Ft.) 
 Top (of initial area) elevation =  1526.500(Ft.) 
 Bottom (of initial area) elevation =  1519.100(Ft.) 
 Difference in elevation =     7.400(Ft.) 
 Slope =    0.01164  s(percent)=       1.16 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.569 min. 
 Rainfall intensity =      1.966(In/Hr) for a    10.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.796 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.300 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.700 
 RI index for soil(AMC 2)  =  69.30 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      2.128(CFS) 
 Total initial stream area =        1.360(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      133.000 to Point/Station      134.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1519.100(Ft.) 
 End of street segment elevation =  1510.100(Ft.) 
 Length of street segment  =   806.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0130 
  Manning's N from gutter to grade break =  0.0130 
  Manning's N from grade break to crown =  0.0130 
 Estimated mean flow rate at midpoint of street =      6.528(CFS) 
 Depth of flow =   0.400(Ft.), Average velocity =   3.281(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  13.650(Ft.) 
 Flow velocity =   3.28(Ft/s) 
 Travel time =    4.09 min.     TC =   16.66  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.768 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.500 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 2)  =  65.50 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      1.693(In/Hr) for a    10.0 year storm 
 Subarea runoff =      8.738(CFS) for      6.720(Ac.) 
 Total runoff =     10.866(CFS) Total area =       8.080(Ac.) 
 Street flow at end of street =     10.866(CFS) 
 Half street flow at end of street =     10.866(CFS) 
 Depth of flow =   0.461(Ft.), Average velocity =   3.709(Ft/s) 
 Flow width (from curb towards crown)=  16.741(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      134.000 to Point/Station      910.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
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 Upstream point/station elevation =  1499.400(Ft.) 
 Downstream point/station elevation =  1499.100(Ft.) 
 Pipe length  =    25.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    10.866(CFS) 
 Nearest computed pipe diameter  =     18.00(In.) 
 Calculated individual pipe flow  =    10.866(CFS) 
 Normal flow depth in pipe =   13.92(In.) 
 Flow top width inside pipe =   15.07(In.) 
 Critical Depth =   15.17(In.) 
 Pipe flow velocity =      7.41(Ft/s) 
 Travel time through pipe =    0.06 min. 
 Time of concentration (TC) =    16.72 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      134.000 to Point/Station      910.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      8.080(Ac.) 
 Runoff from this stream =     10.866(CFS) 
 Time of concentration =   16.72 min. 
 Rainfall intensity =     1.690(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1       74.295     12.81                 1.946 
 2        3.670     13.55                 1.889 
 3       10.866     16.72                 1.690 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     74.295 + sum of 
    Qa          Tb/Ta 
     3.670 *    0.945 =      3.470  
    Qa          Tb/Ta 
    10.866 *    0.766 =      8.324  
 Qp =     86.089 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
       74.295       3.670      10.866 
 Area of streams before confluence: 
        47.600        2.370        8.080 
 Results of confluence: 
 Total flow rate =     86.089(CFS) 
 Time of concentration =    12.808 min. 
 Effective stream area after confluence =     58.050(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      910.000 to Point/Station      911.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1499.100(Ft.) 
 Downstream point/station elevation =  1498.000(Ft.) 
 Pipe length  =   107.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    86.089(CFS) 
 Nearest computed pipe diameter  =     39.00(In.) 
 Calculated individual pipe flow  =    86.089(CFS) 
 Normal flow depth in pipe =   33.09(In.) 
 Flow top width inside pipe =   27.96(In.) 
 Critical Depth =   34.64(In.) 
 Pipe flow velocity =     11.48(Ft/s) 
 Travel time through pipe =    0.16 min. 
 Time of concentration (TC) =    12.96 min. 
 End of computations, total study area =           58.05 (Ac.) 
 The following figures may  
 be used for a unit hydrograph study of the same area.  
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 Area averaged pervious area fraction(Ap) = 0.561  
 Area averaged RI index number =  67.1 
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• Area ‘A’ – 100 Year Proposed Condition – Rational Method  
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   Riverside County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2014 Version 9.0 
  Rational Hydrology Study        Date: 06/02/21  File:PR100.out 
 ------------------------------------------------------------------------ 
 TRACT 31194 - 'GOLDEN MEADOWS' SUPPLEMENTAL HYDROLOGY STUDY – TANK SITE 
 DEVELOPED CONDITION RATIONAL METHOD - 100 YEAR STORM 
 HUNSAKER & ASSOCIATES, JUNE 2021 
 BY: BRIAN LOWELL, PE 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
  English (in-lb) Units used in input data file 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 6407 
 
 ------------------------------------------------------------------------ 
 Rational Method Hydrology Program based on 
 Riverside County Flood Control & Water Conservation District 
 1978 hydrology manual 
 
 Storm event (year) =  100.00 Antecedent Moisture Condition = 3 
 
 2 year, 1 hour precipitation =  0.550(In.) 
 100 year, 1 hour precipitation =  1.300(In.) 
 
 Storm event year = 100.0 
 Calculated rainfall intensity data: 
 1 hour intensity =  1.300(In/Hr) 
 Slope of intensity duration curve = 0.5300 
 
 
 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      900.000 to Point/Station      901.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   183.000(Ft.) 
 Top (of initial area) elevation =  1717.700(Ft.) 
 Bottom (of initial area) elevation =  1659.000(Ft.) 
 Difference in elevation =    58.700(Ft.) 
 Slope =    0.32077  s(percent)=      32.08 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.346 min. 
 Rainfall intensity =      4.683(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.872 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      4.654(CFS) 
 Total initial stream area =        1.140(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      900.000 to Point/Station      901.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.140(Ac.) 
 Runoff from this stream =      4.654(CFS) 
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 Time of concentration =    5.35 min. 
 Rainfall intensity =     4.683(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      902.000 to Point/Station      901.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   183.000(Ft.) 
 Top (of initial area) elevation =  1660.000(Ft.) 
 Bottom (of initial area) elevation =  1659.000(Ft.) 
 Difference in elevation =     1.000(Ft.) 
 Slope =    0.00546  s(percent)=       0.55 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    6.833 min. 
 Rainfall intensity =      4.112(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.891 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.576(CFS) 
 Total initial stream area =        0.430(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      902.000 to Point/Station      901.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.430(Ac.) 
 Runoff from this stream =      1.576(CFS) 
 Time of concentration =    6.83 min. 
 Rainfall intensity =     4.112(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        4.654      5.35                 4.683 
 2        1.576      6.83                 4.112 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      4.654 + sum of 
    Qa          Tb/Ta 
     1.576 *    0.782 =      1.233  
 Qp =      5.887 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        4.654       1.576 
 Area of streams before confluence: 
         1.140        0.430 
 Results of confluence: 
 Total flow rate =      5.887(CFS) 
 Time of concentration =     5.346 min. 
 Effective stream area after confluence =      1.570(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      901.000 to Point/Station      903.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1653.000(Ft.) 
 Downstream point/station elevation =  1651.000(Ft.) 
 Pipe length  =   165.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.887(CFS) 
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 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     5.887(CFS) 
 Normal flow depth in pipe =   10.41(In.) 
 Flow top width inside pipe =   13.83(In.) 
 Critical Depth =   11.78(In.) 
 Pipe flow velocity =      6.48(Ft/s) 
 Travel time through pipe =    0.42 min. 
 Time of concentration (TC) =     5.77 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      901.000 to Point/Station      903.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      1.570(Ac.) 
 Runoff from this stream =      5.887(CFS) 
 Time of concentration =    5.77 min. 
 Rainfall intensity =     4.497(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      902.000 to Point/Station      904.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   140.000(Ft.) 
 Top (of initial area) elevation =  1660.000(Ft.) 
 Bottom (of initial area) elevation =  1659.100(Ft.) 
 Difference in elevation =     0.900(Ft.) 
 Slope =    0.00643  s(percent)=       0.64 
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    5.942 min. 
 Rainfall intensity =      4.428(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.892 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      2.606(CFS) 
 Total initial stream area =        0.660(Ac.) 
 Pervious area fraction = 0.100 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      904.000 to Point/Station      903.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1651.500(Ft.) 
 Downstream point/station elevation =  1651.000(Ft.) 
 Pipe length  =    41.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.606(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.606(CFS) 
 Normal flow depth in pipe =    7.14(In.) 
 Flow top width inside pipe =   11.78(In.) 
 Critical Depth =    8.30(In.) 
 Pipe flow velocity =      5.36(Ft/s) 
 Travel time through pipe =    0.13 min. 
 Time of concentration (TC) =     6.07 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      904.000 to Point/Station      903.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      0.660(Ac.) 
 Runoff from this stream =      2.606(CFS) 
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 Time of concentration =    6.07 min. 
 Rainfall intensity =     4.378(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        5.887      5.77                 4.497 
 2        2.606      6.07                 4.378 
 Largest stream flow has longer or shorter time of concentration 
 Qp =      5.887 + sum of 
    Qa          Tb/Ta 
     2.606 *    0.951 =      2.477  
 Qp =      8.364 
 
 Total of 2 streams to confluence: 
 Flow rates before confluence point: 
        5.887       2.606 
 Area of streams before confluence: 
         1.570        0.660 
 Results of confluence: 
 Total flow rate =      8.364(CFS) 
 Time of concentration =     5.770 min. 
 Effective stream area after confluence =      2.230(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      903.000 to Point/Station      906.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1651.000(Ft.) 
 Downstream point/station elevation =  1514.000(Ft.) 
 Pipe length  =   965.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     8.364(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     8.364(CFS) 
 Normal flow depth in pipe =    6.86(In.) 
 Flow top width inside pipe =   11.88(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     18.02(Ft/s) 
 Travel time through pipe =    0.89 min. 
 Time of concentration (TC) =     6.66 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      903.000 to Point/Station      906.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =      2.230(Ac.) 
 Runoff from this stream =      8.364(CFS) 
 Time of concentration =    6.66 min. 
 Rainfall intensity =     4.167(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      900.000 to Point/Station      906.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   953.000(Ft.) 
 Top (of initial area) elevation =  1717.700(Ft.) 
 Bottom (of initial area) elevation =  1520.000(Ft.) 
 Difference in elevation =   197.700(Ft.) 
 Slope =    0.20745  s(percent)=      20.75 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   11.286 min. 
 Rainfall intensity =      3.152(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.859 
 Decimal fraction soil group A = 0.000 
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 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  89.80 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     16.698(CFS) 
 Total initial stream area =        6.170(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      906.000 to Point/Station      905.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1514.500(Ft.) 
 Downstream point/station elevation =  1514.000(Ft.) 
 Pipe length  =    23.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    16.698(CFS) 
 Nearest computed pipe diameter  =     21.00(In.) 
 Calculated individual pipe flow  =    16.698(CFS) 
 Normal flow depth in pipe =   13.13(In.) 
 Flow top width inside pipe =   20.33(In.) 
 Critical Depth =   18.01(In.) 
 Pipe flow velocity =     10.55(Ft/s) 
 Travel time through pipe =    0.04 min. 
 Time of concentration (TC) =    11.32 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      906.000 to Point/Station      905.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      6.170(Ac.) 
 Runoff from this stream =     16.698(CFS) 
 Time of concentration =   11.32 min. 
 Rainfall intensity =     3.146(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      907.000 to Point/Station      908.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   508.000(Ft.) 
 Top (of initial area) elevation =  1528.000(Ft.) 
 Bottom (of initial area) elevation =  1521.000(Ft.) 
 Difference in elevation =     7.000(Ft.) 
 Slope =    0.01378  s(percent)=       1.38 
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   15.093 min. 
 Rainfall intensity =      2.702(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.877 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.500 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 3)  =  95.00 
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      1.422(CFS) 
 Total initial stream area =        0.600(Ac.) 
 Pervious area fraction = 1.000 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      908.000 to Point/Station      905.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1514.500(Ft.) 
 Downstream point/station elevation =  1514.000(Ft.) 
 Pipe length  =    23.00(Ft.)   Manning's N = 0.013 
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 No. of pipes = 1  Required pipe flow  =     1.422(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     1.422(CFS) 
 Normal flow depth in pipe =    4.93(In.) 
 Flow top width inside pipe =    8.96(In.) 
 Critical Depth =    6.59(In.) 
 Pipe flow velocity =      5.73(Ft/s) 
 Travel time through pipe =    0.07 min. 
 Time of concentration (TC) =    15.16 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      908.000 to Point/Station      905.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      0.600(Ac.) 
 Runoff from this stream =      1.422(CFS) 
 Time of concentration =   15.16 min. 
 Rainfall intensity =     2.695(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        8.364      6.66                 4.167 
 2       16.698     11.32                 3.146 
 3        1.422     15.16                 2.695 
 Largest stream flow has longer or shorter time of concentration 
 Qp =     16.698 + sum of 
    Qb         Ia/Ib 
     8.364 *    0.755 =      6.315  
    Qa          Tb/Ta 
     1.422 *    0.747 =      1.062  
 Qp =     24.075 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
        8.364      16.698       1.422 
 Area of streams before confluence: 
         2.230        6.170        0.600 
 Results of confluence: 
 Total flow rate =     24.075(CFS) 
 Time of concentration =    11.322 min. 
 Effective stream area after confluence =      9.000(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      905.000 to Point/Station      909.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1514.000(Ft.) 
 Downstream point/station elevation =  1502.700(Ft.) 
 Pipe length  =   592.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    24.075(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    24.075(CFS) 
 Normal flow depth in pipe =   15.80(In.) 
 Flow top width inside pipe =   22.77(In.) 
 Critical Depth =   20.83(In.) 
 Pipe flow velocity =     10.97(Ft/s) 
 Travel time through pipe =    0.90 min. 
 Time of concentration (TC) =    12.22 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      905.000 to Point/Station      909.000 
 **** SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 SINGLE FAMILY (1/4 Acre Lot)                 
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 Runoff Coefficient = 0.861 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.500 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 3)  =  82.30 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Time of concentration =    12.22 min. 
 Rainfall intensity =      3.021(In/Hr) for a   100.0 year storm 
 Subarea runoff =    100.411(CFS) for     38.600(Ac.) 
 Total runoff =    124.486(CFS) Total area =      47.600(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      909.000 to Point/Station      910.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1502.700(Ft.) 
 Downstream point/station elevation =  1499.100(Ft.) 
 Pipe length  =   301.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =   124.486(CFS) 
 Nearest computed pipe diameter  =     45.00(In.) 
 Calculated individual pipe flow  =   124.486(CFS) 
 Normal flow depth in pipe =   34.69(In.) 
 Flow top width inside pipe =   37.83(In.) 
 Critical Depth =   40.11(In.) 
 Pipe flow velocity =     13.62(Ft/s) 
 Travel time through pipe =    0.37 min. 
 Time of concentration (TC) =    12.59 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      909.000 to Point/Station      910.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 1 
 Stream flow area =     47.600(Ac.) 
 Runoff from this stream =    124.486(CFS) 
 Time of concentration =   12.59 min. 
 Rainfall intensity =     2.974(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      129.000 to Point/Station      130.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   226.000(Ft.) 
 Top (of initial area) elevation =  1521.000(Ft.) 
 Bottom (of initial area) elevation =  1519.100(Ft.) 
 Difference in elevation =     1.900(Ft.) 
 Slope =    0.00841  s(percent)=       0.84 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =    8.867 min. 
 Rainfall intensity =      3.581(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.850 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 1.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.000 
 RI index for soil(AMC 3)  =  74.80 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      1.644(CFS) 
 Total initial stream area =        0.540(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      130.000 to Point/Station      131.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
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 Top of street segment elevation =  1519.100(Ft.) 
 End of street segment elevation =  1508.600(Ft.) 
 Length of street segment  =   768.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =  16.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  1.500(In.) 
  Manning's N in gutter =  0.0130 
  Manning's N from gutter to grade break =  0.0130 
  Manning's N from grade break to crown =  0.0130 
 Estimated mean flow rate at midpoint of street =      3.981(CFS) 
 Depth of flow =   0.303(Ft.), Average velocity =   3.133(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  10.889(Ft.) 
 Flow velocity =   3.13(Ft/s) 
 Travel time =    4.09 min.     TC =   12.95  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.860 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.500 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 3)  =  82.30 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      2.930(In/Hr) for a   100.0 year storm 
 Subarea runoff =      4.610(CFS) for      1.830(Ac.) 
 Total runoff =      6.253(CFS) Total area =       2.370(Ac.) 
 Street flow at end of street =      6.253(CFS) 
 Half street flow at end of street =      6.253(CFS) 
 Depth of flow =   0.346(Ft.), Average velocity =   3.492(Ft/s) 
 Flow width (from curb towards crown)=  13.061(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      131.000 to Point/Station      910.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1499.400(Ft.) 
 Downstream point/station elevation =  1499.100(Ft.) 
 Pipe length  =    22.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     6.253(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     6.253(CFS) 
 Normal flow depth in pipe =   10.42(In.) 
 Flow top width inside pipe =   13.82(In.) 
 Critical Depth =   12.11(In.) 
 Pipe flow velocity =      6.87(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    13.01 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      131.000 to Point/Station      910.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 2 
 Stream flow area =      2.370(Ac.) 
 Runoff from this stream =      6.253(CFS) 
 Time of concentration =   13.01 min. 
 Rainfall intensity =     2.923(In/Hr) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      132.000 to Point/Station      133.000 
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 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   636.000(Ft.) 
 Top (of initial area) elevation =  1526.500(Ft.) 
 Bottom (of initial area) elevation =  1519.100(Ft.) 
 Difference in elevation =     7.400(Ft.) 
 Slope =    0.01164  s(percent)=       1.16 
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2 
 Initial area time of concentration =   12.569 min. 
 Rainfall intensity =      2.977(In/Hr) for a   100.0 year storm 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.866 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.300 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.700 
 RI index for soil(AMC 3)  =  84.58 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Initial subarea runoff =      3.506(CFS) 
 Total initial stream area =        1.360(Ac.) 
 Pervious area fraction = 0.500 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      133.000 to Point/Station      134.000 
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 
 ______________________________________________________________________ 
 Top of street segment elevation =  1519.100(Ft.) 
 End of street segment elevation =  1510.100(Ft.) 
 Length of street segment  =   806.000(Ft.) 
 Height of curb above gutter flowline  =    6.0(In.) 
 Width of half street (curb to crown)  =  18.000(Ft.) 
 Distance from crown to crossfall grade break  =   9.000(Ft.) 
 Slope from gutter to grade break (v/hz) =   0.020 
 Slope from grade break to crown (v/hz)  =   0.020 
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  10.000(Ft.) 
 Slope from curb to property line (v/hz) =   0.020 
 Gutter width =   2.000(Ft.) 
 Gutter hike from flowline =  2.000(In.) 
  Manning's N in gutter =  0.0130 
  Manning's N from gutter to grade break =  0.0130 
  Manning's N from grade break to crown =  0.0130 
 Estimated mean flow rate at midpoint of street =     11.030(CFS) 
 Depth of flow =   0.463(Ft.), Average velocity =   3.723(Ft/s) 
 Streetflow hydraulics at midpoint of street travel: 
 Halfstreet flow width =  16.840(Ft.) 
 Flow velocity =   3.72(Ft/s) 
 Travel time =    3.61 min.     TC =   16.18  min. 
  Adding area flow to street 
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.855 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.500 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 0.500 
 RI index for soil(AMC 3)  =  82.30 
 Pervious area fraction =  0.500; Impervious fraction =  0.500 
 Rainfall intensity =      2.604(In/Hr) for a   100.0 year storm 
 Subarea runoff =     14.968(CFS) for      6.720(Ac.) 
 Total runoff =     18.474(CFS) Total area =       8.080(Ac.) 
 Street flow at end of street =     18.474(CFS) 
 Half street flow at end of street =     18.474(CFS) 
 Depth of flow =   0.537(Ft.), Average velocity =   4.289(Ft/s) 
 Warning: depth of flow exceeds top of curb 
 Note:  depth of flow exceeds top of street crown. 
 Distance that curb overflow reaches into property =    1.85(Ft.) 
 Flow width (from curb towards crown)=  18.000(Ft.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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 Process from Point/Station      134.000 to Point/Station      910.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1499.400(Ft.) 
 Downstream point/station elevation =  1499.100(Ft.) 
 Pipe length  =    25.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =    18.474(CFS) 
 Nearest computed pipe diameter  =     24.00(In.) 
 Calculated individual pipe flow  =    18.474(CFS) 
 Normal flow depth in pipe =   15.45(In.) 
 Flow top width inside pipe =   22.99(In.) 
 Critical Depth =   18.58(In.) 
 Pipe flow velocity =      8.65(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    16.23 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      134.000 to Point/Station      910.000 
 **** CONFLUENCE OF MINOR STREAMS **** 
 ______________________________________________________________________ 
 Along Main Stream number: 1 in normal stream number 3 
 Stream flow area =      8.080(Ac.) 
 Runoff from this stream =     18.474(CFS) 
 Time of concentration =   16.23 min. 
 Rainfall intensity =     2.600(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1      124.486     12.59                 2.974 
 2        6.253     13.01                 2.923 
 3       18.474     16.23                 2.600 
 Largest stream flow has longer or shorter time of concentration 
 Qp =    124.486 + sum of 
    Qa          Tb/Ta 
     6.253 *    0.968 =      6.053  
    Qa          Tb/Ta 
    18.474 *    0.776 =     14.335  
 Qp =    144.874 
 
 Total of 3 streams to confluence: 
 Flow rates before confluence point: 
      124.486       6.253      18.474 
 Area of streams before confluence: 
        47.600        2.370        8.080 
 Results of confluence: 
 Total flow rate =    144.874(CFS) 
 Time of concentration =    12.590 min. 
 Effective stream area after confluence =     58.050(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      910.000 to Point/Station      911.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =  1499.100(Ft.) 
 Downstream point/station elevation =  1498.000(Ft.) 
 Pipe length  =   107.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =   144.874(CFS) 
 Nearest computed pipe diameter  =     48.00(In.) 
 Calculated individual pipe flow  =   144.874(CFS) 
 Normal flow depth in pipe =   39.09(In.) 
 Flow top width inside pipe =   37.32(In.) 
 Critical Depth =   42.64(In.) 
 Pipe flow velocity =     13.21(Ft/s) 
 Travel time through pipe =    0.13 min. 
 Time of concentration (TC) =    12.72 min. 
 End of computations, total study area =           58.05 (Ac.) 
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 The following figures may  
 be used for a unit hydrograph study of the same area.  
 
 Area averaged pervious area fraction(Ap) = 0.561  
 Area averaged RI index number =  67.1 
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SECTION 4 -  Hydrology Maps 
 
• Proposed Condition Hydrology Map
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