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���������� ��	
�
�
�����	���������

����������������	�	������������������������������������������� !���
�"#
������"�$����#���������
��"��
�
	��#	
�
"������%�#&
�"#	��'�
"�#( ���

)*+���,��-�� �./*+01*���.2)3�)+.*2.�� �����+*4.56++.�378��/.�. �./*+01* 9�9:�)*)���;�9�:: +*2<��=��>*87==<�++) �����+*4.56++.�378 �./*+01* 9�9:�)*+���,;:��� ��=2/�=7�)*+8��=�++) �����+*4.56++.�378 �./*+01* 9�9:�;-�,)*+���,,��-� 1*)�)=2�/�0)/6=2�62)�<>*�<656�6=2�.5.2 ���+*4.56++.��/ �./*+01* 9�9:�,��:)*)����;�,,, �?��=8*+�/*++=7�*2<��=*� �:9��+*4.56++.�378 �./*+01* 9�9:�����)*)�����-��, <*�+62@�62/+�62) �:9��+*4.56++.�378 �./*+01* 9�9:�����)*)����:�-9, <*�+62@�62/.�2*/6=2*+ �:9��+*4.56++.�378 �./*+01* 9�9:�����)*)���,;��:� <*�+62@�62/.�2*/6=2*+�62) �:9��+*4.56++.�378 �./*+01* 9�9:�����)*)��������� �?�4*8=�=6+�)= �;���+*4.56++.�378 �./*+01* 9:�������)*)���,����- 0+/�*1*��62) �;���+*4.56++.�378 �./*+01* 9�9:�����)*)���:;,:;, 0�*��./�=+.01��/*/6=2�,-�, �;���+*4.56++.�378 �./*+01* 9�9:�)*+�������;, 4*8=�=6+�)=1�*28 �;���+*4.56++.�378 �./*+01* 9�9:�����)*+����,9-�9 >.*)=2��/*/6=2�A,-�, �;���+*4.56++.�378 �./*+01* 9�9:�����)*+����:�-�- /������;-�9, �;���+*4.56++.�378 �./*+01* 9�9:�:;:�)*���������� /.�=�=�1=>6+�;���; �;���+*4.56++.�378 �./*+01* 9�9:�����)*)����;,��� �./*+01*��=0+/�8 �-���+*4.56++.�378 �./*+01* 9�9:�����)*+�����9��� �./*+01*�*)B06�6/6=2�++)�<>*�./*+01*��=0+/�8���=).��=�� �-���+*4.56++.�378 �./*+01* 9�9::)*+����-��;9 �./*+01*�*)B06�6/6=2�++) �-���+*4.56++.�378 �./*+01* 9�9:�:;�;)*+9��9��-�; �./*+01*��=0+/�8 �-���+*4.56++.�378 �./*+01* 9�9:�-,;�)*?�����-�9: �./*+01*��=0+/�8���=).��=�� �-���+*4.56++.�56++*�378��./*+01* 9�9:�����)*)���-��,9� )*�+=��*+6).* �9�+*4.56++.��/ �./*+01* 9�9:�,���)*)���-��,9- )*�+C��*+6).* �9�+*4.56++.��/ �./*+01* 9�9:�,���)*+���,;,:,� *++��1=@ �9�+*4.56++.��/ �./*+01* 9�9:�,���)*+9��-;:;�� @=+<.2��/*/.�<6.�.+ �9�+*4.56++.��/ �./*+01* 9�9:�����)*+������;�� 3=/��=<D �9*�+*4.56++.��/ �./*+01* 9�9:�����)*+���,-;�-� *++��.�*6� �9*�+*4.56++.��/ �./*+01* 9�9:�)*+9��;9,�,� @=+<.2��/*/.�<6.�.+ �9*�+*4.56++.��/�../ �./*+01* 9�9:�����)*)������,�� �?�302/�*2<�>.3�.2� ,��+*4.56++.��/�../ �./*+01* 9�9:�����)*<9��,��:;� /3.��/.�=�)= ,����+*4.56++.�378 �./*+01* 9�9:�����)*?����,��:� �/.�=�<6�37*�362@�1*20�*)/0�62@)= ,����+*4.56++.�378 �./*+01* 9�9:�����)*+�����;�,� �����/*62+.����*>�6)*/6=2�++) ,����+*4.56++.�378��/.��� �./*+01* 9�9:�)*+�����9�-� �82.�@8�3.*+/3�*�/�++) ,����+*4.56++.�378��/.��� �./*+01* 9�9:�:;-:)*)���9��,-� �����/*62+.����*>�6)*/6=2 ,����+*4.56++.�378E��/.���� �./*+01* 9�9:�)*<9�,:99;�� �./*+01*�/�*2�16��6=2� ,���+*4.56++.��/ �./*+01* 9�9:�����)*+����,�;-, )=+=��73..+�/3. ,���+*4.56++.��/ �./*+01* 9�9:�����)*+������,:9 +*4.56++.�*0/=>=<8�#��*62/�62) ,���+*4.56++.��/ �./*+01* 9�9:�,�,�)*+9��,�:-,� �./*+01*�/�*2�16��6=2 ,���+*4.56++.��/�../ �./*+01* 9�9:�����)*+����9-,�� >�*2<2.��5./.�62*�8�3=��6/*+ ,�-�+*4.56++.��/ �./*+01* 9�9:�����)*+������;;; �.<��*>>6/�5./.�62.�8�3=��6/*+�62)<>*�>�*2<2.��5./.�62*�8�3=��6/*+ ,�-�+*4.56++.��/ �./*+01* 9�9:�)*?����-:-9; �=+=�=�/6)*+ ,;���+*4.56++.�378� �./*+01* 9�9:�����)*+����,�,�; *))0+*>�.256�=21.2/*+��.�56).� ,-���+*4.56++.�36@37*8 �./*+01* 9�9:�����)*����;��9:, <�*2<�1�+*>=�*/=�6.� ,-���+*4.56++.�378 �./*+01* 9�9:�����)*+����--��, +*>)=2�2=�/3�*1.�6)* ,-���+*4.56++.�378 �./*+01* 9�9:�)*<9���,�:9- +*>)=2�2=�/3�*1.�6)* ,-���+*4.56++.�378��/.��� �./*+01* 9�9:�-;��)*?�������-: �6�.1*2C���02<�62�0�*2).�)=1�*26.� ,-���+*4.56++.�378� �./*+01* 9�9:�����)*)���:9-9,� >�==4��*0/=1*/6=2�62)��=+8)=+<�8�/.1� ,����+*4.56++.�378 �./*+01* 9�9:�:;-,)*+������;:� ��6.<1*2�>�=/3.���3*�<7*�.�62) ,����+*4.56++.�378 �./*+01* 9�9:�����)*+����,���� 6�@�)��=+8)=+<��8�/.1� ,����+*4.56++.�378 �./*+01* 9�9:�����)*+����9��,9 �=+8)=+<��8�/.1� ,����+*4.56++.�378 �./*+01* 9�9:�����)*+���,����� >�==4��*0/=1*/6=2�62) ,����+*4.56++.�378 �./*+01* 9�9:�:;-,)*+�����9�:- 4*6�.���.�1*2.2/.�1.<6)*+�=��6).>06+<62@ ,9���+*4.56++.�378 �./*+01* 9�9:�)*)���;�-:,� �*1=��.256�=21.2/*+��.�56).� �����+*4.56++.�378 �./*+01* 9�9:�9�;�)*+����99��� 46.76/��*)6�6)�)= �����+*4.56++.�378 �./*+01* 9�9:�9�;�)*)���:9;�9: 46.76/��*)6�6) �����+*4.56++.�378 �./*+01* 9�9:�)*+���,-��9� �6+*))6�*@��.�56).� �,�9�+*4.56++.�378 �./*+01* 9�9:�)*+��������, �*)6�6)�)=*�/�)0//.���62) �:��+*4.56++.��/��/.�> �./*+01* 9�9:�����)*)���;�,�,� /=1�=�.�)=2�/�0)/6=2�62) �:��+*4.56++.��/��/.�) �./*+01* 9�9:�,�::)*+���,����� <>*�*�1=�.<�)=*/62@� �:��+*4.56++.��/��/.�) �./*+01* 9�9:�)*)�������9, **2.2�=2�76+<)*/�62)�<>*�76+<)*/.2@62..�62@ �:��+*4.56++.��/��/.F* �./*+01* 9�9:�)*+�������9� 76+<�)*/��02<.�@�=02<�#.2@62..�62@ �:��+*4.56++.��/ �./*+01* 9�9:�,�,�)*+���,,,��� @36+=//6�>�=��62) �99��+*4.56++.�378 �./*+01* 9�9:�)*+����::;�; 3==/��*0/=�#�<6.�.+ :���+*4.56++.��/ �./*+01* 9��������)*+����;�,9� ��=�/>64.�<82*16)� :���+*4.56++.��/ �./*+01* 9�9:�,,��)*+��������� 3==/��*0/=�#�<6.�.+�.+.)/�6) :���+*4.56++.��/��/.�3 �./*+01* 9�9:�����



���������� ��	
�
�
�����	���������

����������������	�	������������������������������������������� !���
�"#
������"�$����#���������
��"��
�
	��#	
�
"������%�#&
�"#	��'�
"�#( )��

*+*���,��-�� .+/0��10+231�*+�0 4�5��2+6078220�19/ �03+2:;+ -�-4�-4��*+*�����-,�- �030��<=��+78=> 4��2+6078220��3 �03+2:;+ -�-4�����*+*���55�4�� *2<70���3<�=033+��+�;��8=* 4��2+6078220��3 �03+2:;+ -�-4�)�,)*+2�������44 *28=3<=�><9�8=* 4��2+6078220��3 �03+2:;+ -�-4�����*+2����5,,�� 20�?�3�:*6�#�+:3<��0�+8� 4��2+6078220��3 �03+2:;+ -�-4�����*+2����4��,4 *2<70���3<�=033+��+�;��8=* 4��2+6078220��3 �03+2:;+ -�-4�*+2�����-))- �8��3�7018*20��0�78*0��@�-55� 4��2+6078220��3 �03+2:;+ -�-4�*+2��������5 �/A0��3�:*6��0=3+2�8=*����) 4��2+6078220��3 �03+2:;+ -�-4�*+2�����5��4 +230=�0:310��.�<� 4����2+6078220�19/ �03+2:;+ -�-4�����*+2�����))�� B+*<.�0=��+=*10� 4�54�2+6078220�18>19+/ �03+2:;+ -�-4�����*+2����,,4,� ;�;+�0228�#��<=��8=* 4�-�2+6078220��3 �03+2:;+ -�-4�*+*���5���5, 3<2+/�2+60��0>8<=+2��+�6 4�,-�2+6078220�18>19+/ �03+2:;+ -�-4�*+*���,��55� *+�A<C+��+=*10� 4�,-�2+6078220�19/ �03+2:;+ -�-4�����*+2�����5�54 *+�A<C+��+=*10� 4�,-�2+6078220�19/ �03+2:;+ -�-4�����*+2-��)�4�,) *+�A<C+��+=*10� 4�,-�2+6078220�19/ �03+2:;+ -�-4�����*+*���,����� *<:=3/�<���<=<;+D�+*828380�<�0�+38<=� 4�5��2+6078220�19/ �03+2:;+ -�-4�-�5�*+2������544 3�0+�:�/�;:3:+2�23A 4�54�2+6078220�19/ �03+2:;+ -�-4�-�,)*+*���,�-,�� A<=��82+**8 ,�44�2+6078220�19/ �03+2:;+ -�-4�*+*���45���� �0>+�:���+=*1 ,4�4�2+6078220�19/ �03+2:;+ -�-4�*+*���,)4,,5 �0>+�:���+=*1 ,4�4�2+6078220�19/ �03+2:;+ -�-4�*+2��������� 2<�0=�+8��90�3 ,,��2+6078220��3 �03+2:;+ ---4�����*+2�����,4�� .�:*0��+:3<;<3870��0�+8� ,,��2+6078220��3 �03+2:;+ -�-4�5)��*+2���),4-)4 310�1/.�8A�1+70= ,,��2+6078220��3��30�. �03+2:;+ -�-4�5)��*+*���-,��,5 .�:*0��+:3<;<3870��0�+8� ,,��:=83�+�2+6078220��3 �03+2:;+ -�-4�*+2���)��4�� 10=A�8*6��A0702<�;0=3 ,,���2+6078220�19/ �03+2:;+ -�-4�*+*���45��4- �2<**18=8�0�3+30�22* 5�5��2+6078220�19/ �03+2:;+ -�-4�*+2���)�,�5� 78=+�;+=+>0;0=3��0�78*0 544��2+6078220�19/ �03+2:;+ -�-4�-4,)*+2������4)- �<=<;+�1<��0��+�6 5,���2+6078220�19/ �03+2:;+ -�-4�-4-)*+*���)��-�) �870��8A0�0E:0�3�8+=�*0=30� 5,���2+6078220��A �03+2:;+ -�-4�����*+*����-)),- +20F+=A0��+=<286 5,4��2+6078220�19/ �03+2:;+ -�-4�����*+*���4,���� �200�/�1<22<9�A+8�/ 5,�-�2+6078220 �03+2:;+ -�-4�*+*���4-���� �<=<;+�2+=A�3�:�3 55�-�2+6078220�19/ �03+2:;+ -�-4�-�,�*+2�����,5�� 2+���0=>8=0� ���2+6078220��3 �03+2:;+ -�-4�)��4*+2������545 +:3<��+20��#�9�0*68=> �4��2+6078220��3� �03+2:;+ -�-4�����*+2---���545 +:3<��+20��#�9�0*68=> �4��2+6078220��3� �03+2:;+ -�-4�����*+2��������5 *�#�9�+:3<�9�0*60�� �-��2+6078220��3 �03+2:;+ -�-4�))��*+A-������,) A+70��+:3<�.<A/ �-,�2+6078220��A �03+2:;+ -�-4�����*+2����)���� >�#�*�+:3<�.<A/�8=* �-,�2+6078220��3 �03+2:;+ -�-4�����*+2���)5�55� >�#�*�+:3<�.<A/ �-,�2+6078220��3 �03+2:;+ -�-4�*+2�����)--, *:�3<;28=0 -���2+6078220��3 �03+2:;+ -�-4�))�-*+2���)-),�� 6022/D;<<�0��+8=3�*<�8=* -�4�2+6078220��3��30�+D� �03+2:;+ -�-4�))�-*+*�����))�4 +220=�.�<+A/ -��2+6078220��3 �03+2:;+ -�-4�����*+A-��--�)�� *2<70���3<�=033+��+�;��8=* -��2+6078220��3 �03+2:;+ -�-4�����*+2������-,� �+8��+F���0=*1�*20+=0�� -�4�2+6078220��3 �03+2:;+ -�-4�����*+2���)�,��� �+8��+F���0=*1�*20+=0�� -�4�2+6078220��3 �03+2:;+ -�-4�))�-*+2�����)�,� *+28�<�=8+�*�:�1 -��2+6078220��3 �03+2:;+ -�-4�����*+2����4���� *+28�<�=8+�*�:�1 -��2+6078220��3�003 �03+2:;+ -�-4�����*+2���)4-�-� �+70;+�3��:�0�;+�603��A.+�2:*6/@5�� -)-�2+6078220��3 �03+2:;+ -�-4�))�-*+������-5�� �+70;+�3��:�0�;+�603��A.+�2:*6/@5�� -)-�2+6078220��3 �03+2:;+ -�-4�))�-*+*�����5�5) �F�;<.82�6+8�0���+=A�#�>�+702 -4��2+6078220��<+A �03+2:;+ -�-4�����*+*����54,�� B<�0�1�;*60=A�/��8=0�B0902�/ -,��2+6078220��3�003 �03+2:;+ -�-4�����*+*���,5�-,� .+/�8A0��3�8�0�+=A��0+2�8=* -��2+6078220��3 �03+2:;+ -�-4�)��4*+2����-)�,4 ;03*+2�0�;+*18=0�+=A�0=>8=0 -��2+6078220��3 �03+2:;+ -�-4�����*+*���4�,��4 *83/�<���03+2:;+ *<�=0��<��;+A8�<=��3�+32+6078220�� �03+2:;+ -�-4�*+*���4��)�� :��*<:�3�<��0=>8=00� 8=30��0*38<=�<��;+A8�<=#�2+6078220 �03+2:;+ -�-4�*+2�����-5�4 �8�0;+=?���:=A�0=78�<=�2+. 2+6078220�19/��=A��2<<��03+2:;+ -�-4�����*+F����))��5 �+*8�8*�>+��#�020*3�8*�*< 2+6078220��:.D�3+38<= �03+2:;+ -�-������*+*���4)�)54 *83/�<���03+2:;+ �03+2:;+��870��G2+6078220��3 �03+2:;+ -�-4�����3���A�����%�'���H�3� 
	����I���'	���*�'�����JA3�*K���L�������
����	���
�'�����'����������		���	
��H������
'����1�&�������9�����3��	L
'���
���%�J193�K��1������M�I�	������H�����������'�%I����H�%�'
H�������'����M
'�		���	
���
'�������I%
���������M��
%
���
�'���H�����%�'
H�����
���%��'��������	�'
	����
%
���
�'���H��������I���M�A3�*�	�''��������'�������������������		������
���H��	������������	�����
����'����������������	���



���������� ��	
��
�
�����

������������������������������ ���
��� ���
������� ���
��!����"#�����$%	%����&�!!! ���

'()*+,-(.,
/0
1/2345678,*.4(8
9/.,+/:;*+7*+*
<=
>((
?
'3+(4,/+
@AA@
B
5,+((,
C=D=
;/2
EAF
5*4+*-(.,/
?
9<
GHE@IAEAF%	%����&�!!!�J
 KL	M
N	MMKO
	P�
QK	�QKPKR	P�	B'
S6-7(+T
S*-(T
9/6.,UT
S<B95T �P	%N�V������W��
��������
	R!�!���W�W
��������
	RX�������
��������
	R5,*,68T
B.*4,3Y(
'*,(T
Z(4/+[
\.,(+([T
>*8,
])[*,([T

9<9AAA@FÎ^̂

\C<
B'
CZD_B>\R��
S*-( <[[+(88 93,U 5,*,( 3̀)9/[( Ca/.(>/4*,3/. �J
 KL	MN	MMKO
	P�QK	� �XW�
M	b�V�MM�cOL ��N	MdR	 %	 W�WX�����e*3:3.f gg Q	Ph 	P%�Q%K %	 W��������Di.(+ �	 M�Pjg��M	O	 �
%K �� gg gg WW gg ����������D)(+*,/+k9/.,*4, l	 l	 	jKR�Qm
Q�%NL� gg gg WW gg ��X&�n��W�;*8([
D.:U
])/.
B'
S6-7(+T

 9*:30=
e*.30(8,8o S/.
9*:30=
e*.30(8,8o 1+*.8)/+,(+
Z(f38,+*,3/.oP�	 P�	 P�	9*:30/+.3*
*.[
S/.
9*:30/+.3*
e*.30(8,
1/..*f(
1/,*:
*.[
p*8,(
9/[(
7U
q(*+e*,+32
7U
\.,3,U
1U)(
r30
*Y*3:*7:(s
*+(
/.
,a(
.(2,
)*f(9*:30=
e*.30(8,
9/6.,8
*.[
1/,*:
1/..*f( 

S/
Z(4/+[8_/6.[





���������� ��	
��
�
�����

������������������������������ ���
��� ���
������� ���
��!����"#�����$%	%����&�!!! ���

'()
*+,-.(/)-+
0+)-.123
4(3+,
4())+51 

'(
617(/829(:)8

;��
����
�<�=�
��
;�"���
>?@���=���
%�=�
��
A�;>%B
��C��
���
D
�
���?���=
��
�=�?
�
���
���?
��D
��
����
�=
���E�F�
��?�
G����
;
��C�=�
>D���<
AEG;>B�
E�����
H
@���?��
��
���
��
��
=?<@�

��
<�=������
��=����H
�=���?
�����
�=���
�?@<�����
����H
��<������=�
��
���
<�=�����
�D���<
�=�
���
����=����
��<������=�
��
���
����@���H
�;>%
��==��
�?�
�=�������
���
����
���?
����D

������
����
���
���?���D
�
�=���
���
�

�
��?����61I(/3
J1)1/+3-()
K+31L
 ����������



���������� ��	
��
�
�����

������������������������������ ���
��� ���
������� ���
��!����"#�����$%	%�����&��! ���

'()*+,-(.,
/0
1/2345678,*.4(8
9/.,+/:;*+7*+*
<=
>((
?
'3+(4,/+
@AA@
B
5,+((,
C=D=
;/2
EAF
5*4+*-(.,/
?
9<
GHE@IAEAF%	%�����&��!�	 J�KL
�KMJ
�K%NOKOP	K�	B'
Q6-7(+R
Q*-(R
9/6.,SR
Q<B95R �K	%M�T�U��������
��������
	PV�������
��������
	PU��������
��������
	P5,*,68R
B.*4,3W(
'*,(R
X(4/+Y
Z.,(+(YR
>*8,
[)Y*,(YR

9<9AAIIA\@@]

ZC<
B'
CXD̂ B>ZP��
Q*-( <YY+(88 93,S 5,*,( _3)9/Y( C̀ /.(>/4*,3/. �	 J�KL
�KMJ�K% �Va�
J	b�T�JJ�cde ��M	JfP	 %	 a�aV�����g*3:3.h �V�
O%OKKO  ��L�
iJT�
NM�
!�� � T�KL Mj &V�!�����Dk.(+ �	 J�KL�KM� K	M�OK	J�K% �V�
O%OKKO  ��L�
iJT�
NM�
!�� � T�KL Mj &V�!����� ����������D)(+*,/+l9/.,*4,i�JJ
P%Pf M e �V�
O%OKKO  ��L�
iJT�
NM�
!�� � T�KL Mj &V�!����� a&�������a;*8(Y
D.:S
[)/.
B'
Q6-7(+R

 9*:30=
g*.30(8,8m Q/.
9*:30=
g*.30(8,8m 1+*.8)/+,(+
X(h38,+*,3/.me�� K�	 K�	9*:30/+.3*
*.Y
Q/.
9*:30/+.3*
g*.30(8,
1/..*h(
1/,*:
*.Y
n*8,(
9/Y(
7S
o(*+g*,+32
7S
Z.,3,S
1S)(
p30
*W*3:*7:(q
*+(
/.
,̀(
.(2,
)*h(9*:30=
g*.30(8,
9/6.,8
*.Y
1/,*:
1/..*h( 

M��
��r�

��
���r��
P�r�����
%�sr�
�r�
i����t
��r�

��
���r��
M����
M�rr���o(*+ u(.(+*,/+ 1+*.8=
@ 1+*.8=
I 15'̂ <>1=
15'̂IAAA \
@v=]EAvA A
A=AAAAA A
A=AAAAA A
A=AAAAA A
A=AAAAA



���������� ��	
��
�
�����

������������������������������ ���
��� ���
������� ���
��!����"#�����$%	%�����&��! ���



'()
*+,-.(/)-+
0+)-.123
4(3+,
4())+51 

'(
617(/829(:)8

;+231
*(81
0+3/-<*+,-.(/)-+ =1)1/+3(/ 4/+)2>
? 4/+)2>
@ 4AB9 C,3>
4AB96*6C =1)1/+3(/ 4/+)2>
? 4/+)2>
@ 4AB9 C,3>
4AB9D����
%���
E��
�"
��
�
��
��������F��
����
�G�H�
��
F�"���
IJK���H���
%�H�
��
L�FI%M
��N��
���
O
�
���J���H
��
�H�J
�
���
���J
��O
��
����
�H
���P�Q�
��J�
D����
F
��N�H�
IO���G
LPDFIM�
P�����
R
K���J��
��
���
��
��
HJGK�

��
G�H������
��H����R
�H���J
�����
�H���
�JKG�����
����R
��G������H�
��
���
G�H�����
�O���G
�H�
���
����H����
��G������H�
��
���
����K���R
�FI%
��HH��
�J�
�H�������
���
����
���J
����O

������
����
���
���J���O
�
�H���
���
�

�
��J����61S(/3
=1)1/+3-()
B+31T
 ����������



���������� ��	�
��

����

�

����������������������
����������

������

��������
����
�	���

�������� !"���

��#�
����
�	����$ ��#

%&�'()*+,-./0102�324+- 565778879::;<+/+,=0>,5=?1@>,/1=�A=B0+�5>C+�*2�D+=,E=0,1F���� � ���� � "������G��
�5=?1@H�5>C+ &+BI,1401>/ 8777:J: K3L.M�%'KM<6'%5�NKO%&�A6N3. PQPRSSS8:; LD&MK56MTK'�NKOU.'3N SQSRSSS8:V W'NX.5%Y%.&�NKOU.'3�E%Z3WM. SQSSRSS88: A6N3.�K%O�6'&�E%Z.&�K%O SQRS[\S888 K%O]A63.M�N.X6M63%K'�NOW&<. Q̂[_\SS88; W'NX.5%Y%.&�K%Ò5K'36%'%'<�A6N3. SQ̂SSSS



���������� ��	�
��

����

�

����������������������
����������

������

��������
����
�	���

�������� !"���

��#�
����
�	����$ ��#

%%& '(()*+,-.�/0,1.�'2�*32+43*�'20/56-* 7897:::;;& 4/<'2/='2>�?/*=,�-@,A6-/4* :87B:::0CDEF�=GHDI &JK%LMJM



���������� ��	
��
�
�����

������������������������������ ���
��� ���
������� ���
��!����"#�����$%	%����&�'(! ���

)*+,-./*0.
12
31456789:.,06*:
;10.-1<=,-9,-,
>?
@**
A
)5-*6.1-
BCCB
D
7.-**.
E?F?
=14
GCH
7,6-,/*0.1
A
;>
IJGBKCGCH%	%����&�'(!�	 L�MN
�MO� M	O�PM	LQPMPR	M�	D)
S8/9*-T
S,/*T
;180.UT
S>D;7T �M	%O�V�(��������
��������
	R���������
��������
	R(��������
��������
	R7.,.8:T
D0,6.5W*
),.*T
X*61-Y
Z0.*-*YT
@,:.
[+Y,.*YT

;>;CCKKJK\I]

ZE>
D)
EXF̂ D@ZR��
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From: Public Records
To: Kathryn Smith
Subject: Public Records Request No. 2018-10-0288
Date: Monday, October 29, 2018 5:24:59 PM

Dear Kathryn Smith,
 
Thank you for your request. We have searched our records and have no records that respond
to your below request for:
 
0 & 2044 Casa Grande Road
Petaluma
 
If you have any questions or concerns, please call or e-mail me.
 
Sincerely,
 
Rochelle Reed
Public Records Section
BAAQMD
415-516-1916

 

mailto:PublicRecords@baaqmd.gov
mailto:krsmith@aeiconsultants.com
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1.0 INTRODUCTION 

 

On behalf of Baywood LLC (Owners), CKG Environmental, Inc. (CKG) is pleased to provide 

this Clean Closure Plan (Closure Plan) for a burn debris area located at 2592 Lakeville Highway, 

Petaluma, California (Site).  On August 5, 2015, CKG submitted the Report of Potholing 

Exploration and Soil Sampling (Potholing Exploration Report) followed on November 24, 2015 

by the Debris Layer Investigation Report documenting the results of shallow soil investigations 

to define the extent of debris containing metals at the Site.  Elevated concentrations of lead were 

detected in Site soils, and the area of impacted soils was roughly defined.   

Clean closure for a solid waste disposal site refers to removing the waste materials, such as the 

lead-impacted soils, rather than leaving them in place, as may be the case with a landfill closure.  

Clean closure is defined to be complete when waste materials have been removed and residual 

remaining contaminant concentrations are at or less than background concentrations or cleanup 

levels established by the regulatory oversight agency. 

This Closure Plan follows the State of California, CalRecycle, guidance document Local 

Enforcement Agency (LEA) Advisory #16 for Clean Closure, dated January 23, 1994.  The 

activities necessary to implement a clean closure include: 

1. Site Characterization, presented in Section 2; 

2. Excavation and Material Management, presented in Section 3; 

3. Confirmation and documentation of impacted material removal and disposal,  

as presented in Section 4; and  

4. Postclosure maintenance, if needed, land use restrictions, and future land use,  

as presented in Section 4.  
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2.0 SITE CHARACTERIZATION 

 

The Site has been the subject of several subsurface explorations and remediation due to the 

former presence of underground fuel storage tanks (USTs).  These activities provide the basis to 

understand Site conditions, while the Potholing Exploration Report and the Debris Layer 

Investigation Report further defined the nature and extent of lead-impacted debris.  This section 

provides the Property Description, Site Background Information, a Summary of Recent Site 

Characterization, and the Extent of Soil Removal Requirements. 

 

2.1 Property Description 

 

The property is currently vacant land located south of Lakeville Highway and southeast of Casa 

Grande Road in a mixed commercial and residential area of Petaluma, California, as shown on 

Plate 1.  The Site is approximately 13 acres, surrounded by a barbed-wire security fence, and is 

being considered for residential redevelopment.  A site plan of current conditions is included as 

Plate 2.   

The property is occupied by a part-time caretaker using a trailer parked in the northeast corner of 

the property.  Two large mounds of soil and rock fill material from an off-site source are located 

along the northern boundary, and a pile of concrete construction debris and Class II Aggregate 

are located in the central portion of the property.   

The property lies at an elevation of approximately 10 feet above mean sea level.  The nearest 

surface water body is the Petaluma River, located approximately 1,000 feet southwest of the 

property.  The land surface slope and groundwater gradient are towards the Petaluma River.  A 

wetland area lies between the property and the river, and wetland areas have been identified on 

the property as shown in Plates 1 and 2. 

The surficial geology consists of artificial fill materials and alluvium overlying fine-grained 

marine and freshwater marsh deposits.  Phase II investigation activities conducted in June 2014 

(AEI Consultants, September 2, 2014), encountered clayey silt underlain by a silty sand layer 

that was underlain by a hard plastic clay.  First groundwater was generally encountered in the 

native silty sand layer at an average depth of 12 feet below the original ground surface.  

Groundwater rose and equilibrated at depths ranging from three to eight feet below ground 

surface. 

The debris materials consist of clays, sand, gravel, asphalt pieces, brick debris, and glass 

fragments.  Stockpiled materials at the property are primarily concrete rubble.  The average 

thickness/height of the stockpiles ranges between 10 and 12 feet. 

 

2.2 Site Background 

The property was occupied by the Royal Tallow and Soap Company who operated an animal 

rendering plant from 1941 through 1964 when it was sold to Darling Delaware. Darling 
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Delaware continued to operate the rendering plant until they converted it to a transfer station in 

the 1970’s and shut it down in 1994.  The buildings were demolished in 2008 and the property 

has been vacant since that time. Darling Delaware sold the property to Baywood in 2008. 

Soil remediation activities were performed at the Site to address gasoline-range hydrocarbons 

present in soil to a depth of 5 feet below grade level (bgl) in the vicinity of two former gasoline 

UST excavations (Plate 2).  Darling Delaware (Darling) implemented the soil remediation in 

accordance with the approved Remediation Work Plan, Former Royal Tallow and Soap Facility , 

2592 Lakeville Highway, Petaluma, California (MFG, Inc., 2000).  The cleanup activities were 

regulated by the County of Sonoma Department of Health Services, Environmental Health 

Division (SCEHD) and received regulatory closure on July 30, 2004.  

In 2014, AEI Consultants, on behalf of DeNova Homes, a potential property buyer, conducted a 

Phase II subsurface investigation of potential concerns associated with former wastewater ponds 

at the Site. Of six samples collected in former pond areas only one sample, PA-3, contained 

elevated concentrations of analytes.  AEI sample locations are shown on Plate 2.  Sample PA-3 

was collected at a depth of 2.5 feet ft. bgl and appeared to be beneath a layer of sediments in the 

former pond.  Furthermore, the boring log for PA-3 described debris such as brick and glass 

fragments in the sample, suggesting that non-native material may have been placed in this area. 

To assess whether PA-3 was an isolated anomaly or was the result of a more widespread impact, 

CKG collected four soil samples with an excavator in February 2015.  One sample was collected 

at the original location of PA-3. The three other samples were collected 10 feet away from PA-3 

to the north, southeast, and southwest.  The soil samples were collected from a depth of 2.5 feet 

below ground surface, contained debris materials, and contained metal concentrations greater 

than the San Francisco Bay Regional Water Quality Control Board (RWQCB) Environmental 

Screening Levels (ESLs) for residential land use.   

To evaluate the location and extent of potential past debris disposal, CKG reviewed historical 

aerial photographs from various years from 1942 through 2012 as provided by Environmental 

Data Resources, Inc. (EDR).  Based on the aerial photography it appears that a landfill was 

operated on the property west of the Site (currently a dog park) from possibly as early as 1942 

through at least 1982.  During the early 1950s the landfill activity was close to the boundary 

between the two properties and it appears that some fill material may have been placed onto the 

Site.  This is believed to be the City of Petaluma’s Casa Grande Landfill, which was closed by 

the City in 1994.   

Based on the sampling results and aerial photographs, CKG recommended collecting additional 

samples to confirm that fill from the former adjacent landfill was the source of the detected 

analytes, and to and to assess the lateral and vertical extent of impact.  The results of these 

investigation activities were presented in the Potholing Exploration Report. 
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2.3 Summary of Recent Site Characterization 

 

In April and then in October, 2015, CKG conducted pothole exploration programs in an area that 

extends outward from PA-3 and encompasses the western side of the Site, as shown on Plate 3.  

The maximum planned depth of excavation was 10 feet below ground surface, although samples 

were collected at depths of one foot, two or 2.5 feet, and immediately beneath the apparent fill 

typically three feet below ground surface.  The maximum depth of the debris fill encountered 

during the exploration was approximately five feet.  If no debris was observed in a pothole, 

samples were not collected and the area was presumed to be free of elevated metals at that 

location. 

Soil samples were analyzed for CAM 17 metals by the U.S. Environmental Protection Agency 

(EPA) Method 6020.  The investigation also included four-point composite samples that were 

made from soil collected at selected sampling locations. These composite samples were analyzed 

to provide data to characterize the material for future disposal. These composite samples were 

analyzed for: 

 RCRA Metals (As, Ba, Cd, Cr, Pb, Hg, Se, Ag) by EPA Method 6020 

 Volatile Organic Constituents (VOCs) by EPA Method 5035/8260B 

 Semivolatile Organic Constituents (SVOCs) by EPA Method 8270D 

 Polychlorinated biphenyls (PCBs) by EPA Method 3540/8082A 

 TPH as gasoline, diesel and motor oil by EPA Method 8015C 

If a metal total concentration exceeded ten times the California Soluble Threshold Limit 

Concentration (STLC) for the metal, then a WET test was conducted on that sample.  Selected 

samples where WET test results exceeded the STLC limits were also analyzed by the Toxicity 

Characteristic Leaching Procedure (TCLP), to evaluate whether the materials would be 

characterized as a RCRA waste.   

A summary of the analytical results for the samples are included in Table 1. 42 of the 79 discrete 

samples and four of ten composited samples contained lead concentrations exceeding both 

residential and industrial ESL’s of 80 and 320 mg/kg, respectively.  Of those samples, 20 

exceeded the Total Threshold Limit Concentration (TTLC) of 1,000 mg/kg. Selected samples 

where the metals concentration exceeded 10 times the STLC were analyzed for soluble lead. 

Seven of the 12 samples analyzed for soluble lead exceeded the STLC of 5 mg/l.  Ten samples 

also were analyzed for TCLP lead as shown on Table 1. TCLP lead was not detected above 5 

mg/l.  Metal distributions are illustrated on Plate 3.  Based on the aerial distribution of metals 

illustrated on Plate 3 it is apparent that approximately 95% of impacted materials exceed both the 

residential and industrial ESL.  

No VOCs, SVOCs, or PCBs were detected above laboratory reporting limits in the composite 

samples analyzed.  Only low-level concentrations of petroleum hydrocarbons were detected and 

they were less than residential and industrial ESLs. 

The primary constituent of concern (COC) is lead based on the investigation results.  The 

elevated lead concentrations occur exclusively within the debris materials, and lead has not 
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leached into the soils below the debris layer.  Field observations indicate that the debris occurs 

typically at a depth of 2.5 feet below ground surface and is approximately two feet thick, 

although it varies in depth and thickness throughout the impacted area.   

 

CKG also:  

 Completed a geophysical survey to better define the limits of the debris; 

 Completed a soil vapor investigation to assess the potential for landfill gas; and  

 Collected a grab groundwater sample to assess the potential that groundwater was 

impacted with metals.  

  

The results of those investigation are provided in the Debris Layer Investigation Report.   

Geophysics showed that the debris probably extends beneath the concrete stockpile and 

potentially beneath the road.  The landfill gas survey did no detect landfill gas at the site, and no 

soluble metals were detected in the groundwater. 

 

2.4 Extent of Soil Removal Requirements 

 

Residential land use is desired for the property.  As such, the average lead concentration in soil 

in the impacted areas must be less than the residential ESL of 80 mg/kg.  The 95% upper 

confidence level (UCL) for average concentration will be calculated using the soil removal 

confirmation testing results from the bottom and sidewalls of the excavated areas to determine 

the residual average lead concentration following the waste removal activities.  Because 95% of 

the material also exceeds industrial standards there is little difference between the level of effort 

to meet a residential cleanup goal versus an industrial cleanup goal. 

A statistical analysis was performed to determine the current 95% UCL based on the defined 

lead distribution in soil, as shown in Plate 3 and calculated in Table 2.  The 95% UCL was 

recalculated in anticipation that the soils with the highest lead concentrations were removed and 

replaced with relatively clean backfill soils.  This analysis was repeated until the 95% UCL was 

less than 80 mg/kg.  This determined the extent of soil removal requirements shown on Plates 3 

and 4.  This evaluation demonstrates that residual lead concentrations up to 250 mg/kg may be 

left in place, and the resulting 95% UCL for the impacted area will be less than 80 mg/kg. 

The volume of debris layer soil to be removed is approximately 6,000 cubic yards based on the 

soil removal area shown on Plate 3 and an anticipated depth of two feet across the area, as 

summarized below: 

  Total Area    80,000 ft2 (1.8 acres) 

  Total Volume    160,000 ft3 

Total Volume    6,000 yd3  

Total Tonnage (1.5x yd3) 9,000 tons 
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3.0 EXCAVATION AND MATERIAL MANAGEMENT 

 

This section identifies implementation activities to attain clean closure for lead impacted soils at 

the Site.  The removal action consists of excavating impacted materials and disposing of them at 

a Class III landfill when constituent concentrations can be classified as non-hazardous, or Class I 

when constituent concentrations are classified as California hazardous.  In accordance with 

CalRecycle LEA Guidance #16, this section presents the following steps needed to implement 

clean closure:  

1. Project planning; 

2. Site Preparation; 

3. Excavation Plan; 

4. Profiling and Disposal; 

5. Backfill and Restoration Plan; and 

6. Projected Schedule. 

 

3.1 Project Planning   

 

Project planning includes this document, health and safety planning, permitting, conducting 

bidding and contracting activities, locating buried utilities, and providing a land survey.   

 

3.1.1 Health and Safety Plan  

 

The proposed work under this Closure Plan will be conducted in accordance with the Site 

Specific Health and Safety Plan (HASP) included as Appendix A.  Additionally, each 

subcontractor that may come into contact with impacted soils or groundwater will be required to 

prepare their own task specific health and safety plan.  The HASP will be available to personnel 

during on-Site activities.   

The primary health and safety issues are the physical risks associated with construction activities, 

such as slips, trips, falls, and equipment accidents.  In addition, excavation of the debris layer has 

the potential to create air-borne dust from lead impacted materials.  The HASP requires, and the 

future construction contracting documents will require, appropriate dust control measures.  

 

3.1.2 Permits  

 

Two permits have been identified for the proposed work: The United States Army Corps of 

Engineers (USACE) 404 permit for excavation in a wetlands area; and Sonoma County and/or 

City of Petaluma grading permit.  The USACE 404 permit will likely be obtained under 

Nationwide Permit No. 38 – Cleanup of Hazardous and Toxic Waste.  An application for a 401 

Water Quality Certification will also be submitted to the RWQCB.  CKG will obtain the 

necessary permits following acceptance of the Closure Plan and prior to field activities.   
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3.1.3 Bidding and Contracting Activities 

 

The field requirements of this Closure Plan will be combined with contract documents to collect 

bids and contract for the construction services.  It is anticipated that a unit price bid structure will 

be used for contracting purposes to allow competitive pricing for the Owners and to fairly 

compensate the selected contractor for uncertain quantities and likely soil volume changes to be 

encountered in the field. 

 

3.1.4 Buried Utilities 

 

A water pipeline was located near the north-west corner of the property while potholing 

exploration activities were underway.  The extent of the water line into the property is unknown. 

No other active buried utilities are anticipated within the property boundaries, although remnant 

service conduits are likely to be encountered.  No pre-design utility surveys have been 

conducted. 

An independent buried utility locating service will survey the work areas to identify buried 

utilities as part of the design process and prior to completing the contract documents.  

Underground Service Alert (USA) will also be notified, although their scope of work does not 

include private property. 

    

3.1.5 Site Land Survey 

 

The designated excavation areas are shown on Plate 4 with survey coordinates defining the 

corners of the excavation grid limits.  Prior to beginning excavation activities, a licensed land 

surveyor will define the excavation limits in the field with appropriate off-set staking to allow 

reconstruction of the excavation limits by field inspectors.  Where appropriate, marking paint 

will also be used to mark excavation grid locations. 

 

3.2 Site Preparation 

 

The Site is a vacant property with a short, paved driveway.  The majority of the property is 

comprised of a pile of aggregate debris and unpaved dirt.  The excavation contractor will be 

responsible for additional security measures that may be needed during construction.  Other site 

preparation work includes erosion control, dust control, and clearing and grubbing. 

 

3.2.1 Erosion Control  

 

The general topography of the Site is relatively flat.  Erosion will be controlled by maintaining 

downward grades in the work areas toward the center of the excavated areas.  Based on the 

location of the excavation, it is expected that precipitation will infiltrate Site soils before leaving 

the property.  CKG or the selected excavation contractor will be required to prepare a Storm 
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Water Pollution Prevention Plan (SWPPP) for approval prior to beginning the excavation 

activities.  

As a minimum, fiber rolls and silt fences will be installed at the property boundaries in low lying 

areas where precipitation runoff is likely to occur.  In addition, the first drain inlet collection 

locations will be protected with fabric barriers.   

The excavation contractor will monitor upcoming weather conditions to avoid excavation 

activities during inclement weather.  Stockpiles will be covered with anchored visqueen each 

night, during periods of non-use, and during rain events.  Excavations will not be permitted 

under wet conditions immediately following a rain event. 

 

3.2.2 Dust Control 

 

A proposed truck travel route across the Site is shown on Plate 4.  A decontamination section 

will be established near the Site exit location to remove loose soil and debris from truck tires.  

Dust control facilities will also be available at the Site exit.  The decontamination pad will be 

constructed of 1.5-inch crushed rock, six inches thick, approximately 20 feet wide and 30 feet 

long.  Equipment that comes in contact with impacted soils will be decontaminated by driving 

across the pad prior to leaving the Site.  

The maximum lead concentration in the debris layer soil materials is 10,000 mg/Kg, which is 

equivalent to 1% lead in soil.  The worker permissible exposure limit (PEL) for air borne lead is 

0.03 milligrams per meter cubed (mg/m3), and the residential exposure limit for children is 0.017 

micrograms per kilogram (µg/m3).  Therefore, the allowable dust/particulate concentration in the 

work area breathing zone without personal protective equipment (PPE) is 3 mg/m3 (0.03/1%).  

The Health and Safety Plan in Appendix A addresses appropriate PPE for worker protection 

when dust levels exceed 3 mg/m3.   

The excavation contractor is responsible for dust control and mitigation during removal activities 

to prevent spreading of objectionable air borne particulates from the excavating, stockpiling, 

loading, and transporting activities.  Dust control measures will include, but are not limited to: 

using a water truck to spray sufficient water to control objectionable dust emissions, covering 

stockpiles, and covering excavated areas.  Clean water for dust control will be obtained from 

nearby fire hydrant or other clean water source.  The excavation contractor will be responsible 

for obtaining necessary approvals to use their selected water source. 

Initial excavation and loading activities will be monitored by a Certified Industrial Hygienist 

(CIH) to verify that the dust control measures are effective and acceptable conditions are 

maintained for worker and off-site persons in accordance with the HASP.  Air borne particulate 

concentrations will be field measured using a real-time dust monitor.  The CIH will assess the 

need for personal protective equipment (PPE) and provide pertinent information to the 

contractor.  Additional dust control measures or alternative excavation techniques will be the 

responsibility of the contractor should the initial dust control measures be ineffective.  Site 

monitoring will be continued by the CIH until effective dust control measures are demonstrated.  
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Procedure inspections will be conducted by CKG following acceptance by the CIH.      

 

3.2.3 Clearing and Grubbing (Clean Soil Removal) 

 

Clearing and grubbing activities will remove approximately the top two feet of clean surface soil 

materials and associated grasses and small plants.  Removing these soils will expose the visually 

distinguishable debris layer for removal.  The surface soils are free from lead and other 

constituents of concern, and are considered non-hazardous.  These materials will be stockpiled 

on Site and used as surface restoration material following the excavation activities.  

 

3.3 Excavation Plan 

 

The excavation plan describes the locations and volumes of lead impacted soils to be removed 

from the Site consistent with the volumes identified in Section 2.  Although the excavation will 

be relatively shallow, the lead impacts are distributed across a substantial area and the removal 

costs are significant.  As such, the excavation plan incorporates various treatment and disposal 

options that may be implemented as cost saving measures.   

Excavation requirements and locations are shown on Plate 4.  The elevated lead concentrations 

are confined to the debris layer, and the debris layer is easily recognized in the field by its 

slightly orange pigment and substantial pieces of broken glass and brick.  The debris layer 

typically begins at an approximate depth of 2 feet below ground surface and varies in depth up to 

an approximate maximum of five feet below ground surface.   

Plate 4 illustrates an excavation grid that provides definition to the necessary excavation areas.  

Each excavation grid section represents an area where one soil confirmation sample is required 

from the bottom of the excavation, as discussed in Section 3.4.  The selected excavation 

contractor will present an excavation plan to define their order of excavation and traffic patterns.     

The recently collected soil data will be acceptable to the landfills for profiling and disposal 

acceptance purposes.  The TTLC limit for lead as a non-hazardous material is 1,000 mg/kg and 

the STLC limit for lead is 5 mg/L.  In the southern portion of the impacted area, the debris layer 

materials have lead concentrations that are frequently less than 1,000 mg/kg, although they 

exceed the STLC limit.  Based on the recent site data, the STLC limit is exceeded when the total 

lead concentration in soil is greater than approximately 250 mg/L.  In the northern portion of the 

impacted area, the debris layer lead concentrations are significantly greater than 1,000 mg/kg.   

Given the excavation requirements as described in Section 2.4 where the highest lead 

concentrations will be removed, it is expected that approximately 95 percent of the soils 

designated for off-site disposal will be classified as California hazardous materials (as illustrated 

on Plate 3). It may be advantageous to separate the finer material (approximately one-inch 

minus) from the larger debris, under the expectation that the larger debris does not contain lead 

or other contaminants. The TTLC and STLC concentrations will be reduced to acceptable levels 

by stabilizing the finer soil materials with cement, fly ash, or other binding materials.    
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Hazardous materials will be disposed of in the US Ecology Class I landfill in Beatty, Nevada.  

Disposal at Buttonwillow or Kettleman Class I landfills in California is also possible depending 

on their permitted ability to accept additional quantities of hazardous materials.    

Treated soils in compliance with TTLC and STLC limits would be classified as non-hazardous 

and could be disposed of nearby at the Potrero Hills Class III landfill in Suisun, California.  Soil 

stabilization pretreatment alternatives are being considered as cost savings measures.  Bench-

scale testing with Site materials will be conducted to verify the technical- and cost-effectiveness 

of soil treatment.   

At least two and possibly three specialty remediation subcontractors will be retained to conduct 

bench-scale tests with debris layer materials.  Objectives for the tests will be to evaluate 

treatment capability using various additives to create a stable soil matrix that contains 

contaminant concentrations, under laboratory test methods, that are less than the TTLC and 

STLC limits.  The bench tests will also evaluate the need and benefits of on-site soil screening.  

From the bench-test results, each remediation subcontractor will provide a bid or quote to 

implement their soil stabilization remedy at the Site. Baywood, CKG, and the RWQCB will be 

able to review the acceptability of the proposed process in order to select the preferred approach 

for material disposal. 

 

3.4 Soil Testing 

 

Analytical testing of lead concentrations in soil will be required to verify that the excavations are 

complete, and the treated soils are acceptable for disposal purposes.  Field and laboratory testing 

methods will be conducted throughout the project.  An X-ray fluorescence (XRF) environmental 

analyzer will be used in accordance with EPA Method 6200 for the field tests.  Laboratory 

samples will be sent to McCampbell Analytical in Pittsburg, California for lead testing using 

EPA Method 6020.    

 

3.4.1 Excavation Confirmation  

 

To confirm that the impacted soil has been removed to the extent practical, XRF tests will be 

performed at the soil surface along the sidewalls of the excavation and at the excavation bottom.   

Once the visually impacted soils have been removed, the XRF reading will be used to determine 

whether the lead concentration is less than 250 mg/kg, as described in Section 2.4.   In the event 

that an XRF reading is greater than 250 mg/kg, then the excavation contractor will remove 

additional materials until an acceptable reading is obtained. 

Laboratory confirmation tests will also be performed.  One soil sample will be collected for 

every 50 feet of excavation sidewalls and one sample will be collected at the excavation bottom 

for every 5,000 square feet of area.  An initial estimate of the number of samples is shown on 

Plate 4 using an anticipated excavation grid.  Each soil sample will be tested for lead to verify 

that the excavation is complete.        
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3.4.2 Disposal Profiling 

 

The Class I landfills will accept the investigation data and laboratory reports for disposal of the 

debris layer materials as a hazardous waste.  Verification samples will be required for treated 

soils to be disposed of as non-hazardous material in a Class III landfill.  Composite samples will 

be collected and tested using EPA Method 6020 based on the following table:   

Verification Sampling Requirements 

 

The Site has an estimated 6,000 cubic yards of impacted material.  Depending on the soil 

stabilization additives, the total volume will increase slightly.  Estimating 7,000 cubic yards of 

total material, one composite sample will be required for every 500 cubic yards of treated 

material and a total of 14 composite samples will be collected and analyzed by laboratory 

methods for total lead and soluble lead to verify compliance with the TTLC and STLC limits.   

Any screened and untreated materials will also be tested in a similar manner.  In addition, the 

XRF may be used on a routine basis to verify soil treatment performance, but will not be used to 

satisfy the landfill soil profiling requirements. 

 

3.5 Backfill and Restoration Plan 

 

Backfilling can begin after confirmation testing indicates that an excavation grid area is 

complete.  Any screened material designated as non-hazardous will be used as backfill material.  

Imported fill materials will also be used to backfill the excavated areas to within two feet of the 

original grade.  The soil stockpiled on site in the vicinity of the former underground fuel storage 

tank excavation was thoroughly sampled and analyzed for petroleum hydrocarbon constituents, 

volatile organic constituents, metals, polychlorinated biphenyls and pesticides by AEI.  This soil 

is also suitable to be used to backfill the excavation. The backfilled areas will be compacted in 

one-foot maximum lifts to 95% relative density. A geotechnical engineer will perform field 

compaction tests to verify the placement and compaction methods.  At least one compaction test 

per excavation grid will be performed for each lift.      

Surface restoration is needed to stabilize surface soils, prevent erosion, and provide cost-

effective and aesthetically pleasing landscape.  It is anticipated that future property development 

will undo the surface landscape, and therefore, the degree of surface restoration will be 

minimized.   

Project Size 

(yd3) 

Cubic Yards per              

4:1 Composite Sample 

0-2,499 250

2,500-4,999 375

5,000-7,499 500

7,500-10,000 750

>10,000 1000
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The ground surface will be graded smooth and should not pose an unreasonable hazard to future 

developers or trespassers at the Site.  Surface grades will match existing to the extent practical 

with overland flow runoff graded southward toward the existing wetlands.  A grass seed mixture 

will be applied by hydroseeding the work areas.      

 

3.6 Project Schedule 

 

Following acceptance of this Clean Closure Plan, approximately two months will be required to 

conduct bench scale soil treatment tests.  These tests will determine whether the material can be 

cost-effectively treated to create a non-hazardous material.  Following these results, 

approximately two months will be required to develop remediation contract documents, collect 

bids, and execute contracts.   

Permitting efforts will be conducted concurrently with the bench tests and contracting activities.  

The COE 404 permit will likely determine when field activities may begin.  The City of 

Petaluma grading permit will be obtained after the COE 404 permit is in place. 

The excavation, soil treatment, and disposal field activities will require approximately two to 

three months to complete.  The field activities will be affected by weather, dust control and other 

site issues, and soil treatment production rates.   The construction closeout report will be 

provided two months following completion of the field activities. 

The entire clean closure process is estimated to require from 6-8 months to complete. 
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4.0 CONFIRMATION AND DOCUMENTATION OF  

MATERIAL REMOVAL AND DISPOSAL 

 

The following documentation will be developed during the clean closure activities: 

 Documentation of soil removal;  

 Verification of final disposition of soil materials; and 

 Documentation of field sampling.  

Field activities will be noted in daily activity logs, including a description of the activities, 

equipment used, soils excavated, soils treated, soils removed from the Site, samples taken, XRF 

results, and personnel and visitors on site.  Pictures will also be taken during various stages of 

the excavation.  Disposal manifests will be generated to verify and document the final 

disposition of waste materials.  Weight tickets will also be obtained from the landfills to 

document quantities. 

After clean closure activities are complete, a closeout report will be prepared.  The closure report 

will include a narrative summary of the project activities, field documentation, laboratory 

reports, disposal manifests, landfill weight tickets, and project photographs.  No post closure 

monitoring, maintenance, or land use restrictions will be required. 
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TABLE 1
Concentration of Metals in Soil Samples
2592 Lakeville Highway, Petaluma, CA

Sample ID
Sample 

Date Antim
ony

Arse
nic
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m

Beryl
liu

m

Cadmium

Chro
mium

Cobalt

Copper
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ad

M
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ry
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denum
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Se
lenium

Sil
ve

r
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m

Vanadium 
Zin

c

ST
LC

  Le
ad

TCLP
 Le

ad

PA-3 6/18/14 22 280 930 2000

CS PA-3 2/12/15 18 270 1800 4300

CS PA-3N 2/12/15 20 810 1400 3400

CS PA-3SW 2/12/15 24 1300 2800 3900

CS PA-3SE 2/12/15 25 670 1500 3600

PH1-1' 4/28/15 <0.5 1.9 170 0.56 <0.25 34 7.9 18 6.40 0.17 <0.5 40 <0.5 <0.5 <0.5 30 31

PH1-2.5' 4/28/15 2.6 6.7 180 <0.5 1.7 45 14 49 250 0.19 0.74 38 <0.5 <0.5 <0.5 32 620 2.8 <0.2

PH1-4' 4/28/15 <0.5 4.0 310 0.92 0.28 62 9.4 33 20 0.10 0.69 44 <0.5 <0.5 <0.5 57 81

PH1-5' 4/28/15 <0.5 6.9 180 0.62 <0.25 34 7.1 24 16 <0.05 0.54 29 <0.5 <0.5 <0.5 33 58

PH2-2.5" 4/28/15 1300 <0.2

PH3-1.5' 4/28/15 <0.5 2.8 100 <0.5 <0.25 34 10 15 6.6 0.098 <0.5 37 <0.5 <0.5 <0.5 30 29

PH3-3' 4/28/15 3.9 15 270 <0.5 2.1 65 13 170 520 0.63 3.3 78 <0.5 <0.5 <0.5 45 690 18

PH3-4' 4/28/15 <0.5 1.8 38 0.52 <0.25 40 6.7 28 9.2 0.13 0.6 37 <0.5 <0.5 <0.5 29 54

PH4-1' 4/28/15 <0.5 1.8 190 0.58 <0.25 32 7.2 18 6.3 0.15 <0.5 335 <0.5 <0.5 <0.5 26 29 1.7 Ni

PH4-2.5' 4/28/15 0.65 6.6 160 0.58 0.27 41 14 32 50 0.12 0.63 44 <0.5 <0.5 <0.5 36 200

PH4-4' 4/28/15 2.5 6.5 180 0.58 0.86 53 13 94 240 0.36 0.67 50 <0.5 <0.5 <0.5 46 1100 4.8

PH4-5' 4/28/15 <0.5 9.8 150 0.84 <0.25 40 11 22 8.7 0.062 0.53 44 <0.5 <0.5 <0.5 52 36

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC

Previous Investigation Data

Data Collected During Potholing Investigation
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Concentration of Metals in Soil Samples
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Sample ID
Sample 

Date Antim
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PH5-2' 4/28/15 50 7.4 320 <0.25 2.4 54 11 210 1900 0.42 0.7 58 <0.5 0.69 <0.5 39 1300 110 0.77

PH5-4' 4/28/15 1.8 2.4 220 0.88 0.54 48 12 41 43 0.28 <0.5 55 <0.5 <0.5 <0.5 38 160

PH5-5' 4/28/15 <0.5 3.2 140 0.63 <0.25 38 7.1 18 7.8 <0.05 <0.5 36 <0.5 <0.5 <0.5 43 25

PH6-1' 4/28/15 <0.5 3.7 140 0.69 <0.25 43 12 24 13 0.14 <0.5 41 <0.5 <0.5 <0.5 39 44

PH6-2.5' 4/28/15 1.9 4.4 160 0.56 0.83 54 15 55 120 0.14 <0.5 65 <0.5 <0.5 <0.5 37 330 3.0

PH6-3.5 4/28/15 <0.5 4.7 110 0.84 0.32 53 9.6 34 10 0.19 0.83 55 <0.5 <0.5 <0.5 45 72

PH6-4.5' 4/28/15 <0.5 6.5 170 0.64 <0.25 34 25 19 10 <0.05 0.54 37 <0.5 <0.5 <0.5 35 27

PH7-2' 4/28/15 0.56 3.6 190 0.55 <0.25 64 18 29 14 0.094 <0.5 77 <0.5 <0.5 <0.5 46 53

PH7-3' 4/28/15 <0.5 2.6 140 0.67 <0.25 40 18 23 11 0.11 <0.5 50 <0.5 <0.5 <0.5 39 41

PH7-4' 4/28/15 <0.5 5.9 100 0.51 <0.25 38 5.1 21 5.7 0.081 2.3 26 <0.5 <0.5 <0.5 38 37

PH8-2' 4/28/15 <0.5 3.3 180 0.67 <0.25 43 13 22 9.9 0.14 <0.5 46 <0.5 <0.5 <0.5 37 37

PH8-4' 4/28/15 <0.5 4.7 66 0.5 <0.25 44 9.1 25 19 0.19 <0.5 43 <0.5 <0.5 <0.5 39 78

PH9-2' 4/28/15 <0.5 2.1 110 0.57 <0.25 35 8.8 17 6.8 0.088 <0.5 35 <0.5 <0.5 <0.5 28 28

PH9-4' 4/28/15 1.2 7.9 160 0.7 0.44 73 12 56 59 0.41 0.97 68 <0.5 <0.5 <0.5 60 220

PH10-2' 4/28/15 0.72 7.0 250 0.8 0.43 54 17 38 38 0.18 0.66 65 <0.5 <0.5 <0.5 53 210

PH10-4' 4/28/15 1.2 6.8 220 0.66 0.85 64 11 78 66 0.27 0.88 78 <0.5 <0.5 <0.5 55 260

PH11-1' 4/28/15 <0.5 3.1 210 0.79 <0.25 53 8.7 26 11 0.16 <0.5 47 <0.5 <0.5 <0.5 45 44

PH11-2.5' 4/28/15 3.5 13 250 0.67 3.5 63 16 140 500 0.94 1.6 70 <0.5 0.51 <0.5 53 1400 41 <0.2

PH11-4' 4/28/15 <0.5 8.9 180 0.65 0.49 78 13 44 24 0.51 0.64 77 <0.5 <0.5 <0.5 61 160

PH11-5' 4/28/15 <0.5 14 67 0.62 0.32 46 6.9 44 12 0.15 1.9 35 0.57 <0.5 <0.5 49 57

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC
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PH12-1' 4/28/15 <0.5 3.1 290 <1.0 <0.25 52 9.5 25 7.6 0.24 <0.5 52 <0.5 <0.5 <0.5 46 40

PH12-2.5' 4/28/15 2.3 11 240 <1.0 2.3 57 16 89 290 0.42 1.0 60 <0.5 <0.5 <0.5 46 810 10 <0.2

PH12-3.5' 4/28/15 0.8 4.3 87 <1 1 49 9.2 77 85 0.38 <0.5 50 <0.5 <0.5 <0.5 36 350

PH12-4.5' 4/28/15 <0.5 2.5 140 <1.0 0.78 25 4.2 30 6.4 0.078 1.0 36 0.7 <0.5 <0.5 31 62

PH13-2' 4/28/15 <0.5 4.0 110 <1.0 <0.25 32 115 16 14 0.10 0.76 45 <0.5 <0.5 <0.5 33 44

PH13-4' 4/28/15 <0.5 6.4 160 <1.0 <0.25 31 12 14 5.9 0.056 <05 33 <0.5 <0.5 <0.5 45 29

PH14-1' 4/28/15 0.78 3.5 120 <1.0 2.7 58 14 31 40 0.21 <0.5 53 <0.5 <0.5 <0.5 62 95

PH14-2.5' 4/28/15 0.62 3.5 180 <0.5 <0.25 50 15 26 21 0.18 <0.5 48 <0.5 <0.5 <0.5 51 80

PH14-4' 4/28/15 3.8 8.2 160 <1.0 2.3 58 15 92 390 0.45 1.5 64 <0.5 <0.5 <0.5 62 840 15 0.87

PH14-5' 4/28/15 <0.5 8.1 210 <1.0 <0.25 41 44 17 8.9 0.051 0.93 44 <0.5 <0.5 <0.5 59 33

PH15-2' 4/28/15 <0.5 6.9 160 <1.0 <0.25 53 14 22 54 0.19 <0.5 59 <0.5 <0.5 <0.5 45 77

PH15-4' 4/28/15 <0.5 8.5 180 <1.0 <0.25 43 24 27 27 0.18 1.4 53 <0.5 <0.5 <0.5 55 210

PH15-5' 4/28/15 <0.5 9.8 160 <1.0 <0.25 48 12 20 7.4 0.065 <0.5 38 <0.5 <0.5 <0.5 67 35

PH16-1' 4/28/15 3.3 48 250 <1.0 0.8 60 19 130 300 0.29 1.7 59 <0.5 <0.5 <0.5 59 490

PH16-2.5' 4/28/15 5.3 6.4 240 <0.5 1.9 54 13 130 400 0.20 0.56 56 <0.5 <0.5 <0.5 44 960 27 <0.2

PH16-4' 4/28/15 3.5 5.5 240 0.59 0.83 50 12 76 160 0.46 <0.5 49 <0.5 <0.5 <0.5 53 480

PH16-5' 4/28/15 <0.5 8.0 310 0.66 <0.25 40 36 19 9.9 0.050 0.56 42 <0.5 <0.5 <0.5 54 30

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC
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PH17-1' 4/28/15 0.70 3.9 160 <0.5 <0.25 79 13 29 7.8 0.059 <0.5 75 <0.5 <0.5 <0.5 51 45

PH17-2.5' 4/28/15 0.56 3.2 270 0.75 0.66 55 12 30 40 0.25 <0.5 66 <0.5 <0.5 <0.5 42 170

PH17-4' 4/28/15 0.89 6.4 160 0.73 1.3 59 14 63 23 0.24 1.3 59 <0.5 <0.5 <0.5 63 470

PH17-5' 4/28/15 <0.5 4.7 110 0.71 <0.25 43 5.6 13 7.9 <0.05 0.71 28 <0.5 <0.5 <0.5 47 30

PH18-1' 4/28/15 2.3 9.6 440 0.53 <0.25 47 16 52 99 0.12 1.1 57 <0.5 <0.5 <0.5 63 92

PH20-2.5' 10/5/15 27

PH21-2.25' 10/5/15 900

PH22-2' 10/5/15 420

PH23-2' 10/5/15 1900

PH24-3' 10/5/15 430

PH25-2' 10/5/15 710

PH26-2' 10/5/15 520

PH27-2.5' 10/5/15 5000 4.8

PH28-3' 10/5/15 920

PH29-1.5' 10/5/15 1000

PH30.3' 10/5/15 10000 <0.2

PH31-3' 10/5/15 5400 <0.2

PH32-3.5' 10/5/15 1900

PH33-3.5' 10/5/15 4700

PH34-3' 10/5/15 4600

PH35-3' 10/5/15 2300

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC



TABLE 1
Concentration of Metals in Soil Samples
2592 Lakeville Highway, Petaluma, CA

Sample ID
Sample 

Date Antim
ony

Arse
nic

Bariu
m

Beryl
liu

m

Cadmium

Chro
mium

Cobalt

Copper

Le
ad

M
ercu

ry

M
olyb

denum
Nick

el

Se
lenium

Sil
ve

r

Thalliu
m

Vanadium 
Zin

c

ST
LC

  Le
ad

TCLP
 Le

ad

PH36-2' 10/5/15 1200

PH37-2.5' 10/5/15 1300

PH38-3' 10/5/15 4300

PH39-1.5' 10/5/15 2100
PH1,6,11,17-1' 

comp 4/28/15 7.5 180 1.6 45 250 0.17 <0.5 <0.5 <0.2

PH1,6,11,17-2.5' 
comp 4/28/15 6.6 180 <0.25 35 17 <0.05 <0.5 <0.5

PH1,11,17,4' PH6-
3.5'comp 4/28/15 3.3 110 <0.25 40 7.5 0.12 <0.5 <0.5

PH3-3', 18-3', 12-
2.5' comp 180

PH1,11,17,5' PH6-
4.5'comp 4/28/15 7.4 140 <0.25 43 8.1 0.054 <0.5 <0.5

PH2,4,14,16-1' 
comp 4/28/15 3.9 240 0.05 67 22 0.23 <0.5 <0.5

PH4,14,16-2' 
PH2-2.5'comp 4/28/15 6.2 150 1.1 45 270 0.21 <0.5 <0.5 12.00

PH2,4,14,16-4' 
comp 4/28/15 1.8 42 0.28 41 10 0.16 <0.5 <0.5

PH2,4,14,16-5' 
comp 4/28/15 5.3 130 <0.25 37 8.4 0.079 <0.5 <0.5

Ph23, 30, 32, 34 
comp 10/5/15 33 3200 6.60 58.00 2100.00 0.67 <0.5 2.20

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC



Table 2
95% UCL Calculation

Lead Concentrations in Soils
2592 Lakeville Highway, Petaluma, California

PH1-2.5 250 250
PH2-2.5 1300 10
PH3-3 520 10
PA-3 1800 10

PH4-4 240 240
PH5-2 1900 10

PH6-2.5 120 120
PH7-3 11 11
PH8-4 19 19
PH9-4 59 59
PH10-4 66 66

PH11-2.5 500 10
PH12-2.5 290 10
PH13-2 14 14
PH14-4 390 10
PH15-2 54 50

PH16-2.5 400 10
PH17-2.5 40 40
PH18-1 99 99

PH20-2.5' 27 27
PH21-2.25' 900 10

PH22-2' 420 10
PH23-2' 1900 10
PH24-3' 430 10
PH25-2' 710 10
PH26-2' 520 10

PH27-2.5' 5000 10
PH28-3' 920 10

PH29-1.5' 1000 10
PH30.3' 10000 10
PH31-3' 5400 10

PH32-3.5' 1900 10
PH33-3.5' 4700 10
PH34-3' 4600 10
PH35-3' 2300 10
PH36-2' 1200 10

PH37-2.5' 1300 10
PH38-3' 4300 10

PH39-1.5' 2100 10

arithmetic mean 1479.462 32.436
standard deviation 2077.406 56.034
CV = SD / mean 1.404 1.728
count (r) 39 39
alpha (95% = 0.05) 0.05 0.05
t(alpha, df=r-1) 1.69 1.69
Student's t UCL 2040.30 47.56
Chebychev UCL 2929.45 71.55

Sample Location
- Sample Depth (ft)

Field Results 
(mg/kg)

Post Removal 
(mg/kg)

\\SWCSERVER\workfiles\Projects\CKG - 2592 Lakeville Hwy Petaluma\2015 - Excavation Work Plan\Calculate_95UCL_for_ISM
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1.0 EXECUTIVE SUMMARY 

The site, located at 2592 Lakeville Highway, Petaluma, California, has been the subject of 

subsurface explorations and soil remediation in the vicinity of the former underground fuel 

storage tanks.  The fuel cleanup was regulated by the County of Sonoma Department of Health 

Services, Environmental Health Division (SCEHD) and received regulatory closure on July 30, 

2004.  A subsequent investigation in 2014 by a prospective property buyer, uncovered potential 

concerns in the vicinity of former wastewater ponds operated at the site. Elevated concentrations 

of petroleum hydrocarbons and metals were discovered in soil at one location at a depth of 

approximately 2.5 feet below ground surface. In April 2015, CKG Environmental, Inc., on behalf 

of the property owner, Baywood LLC completed a shallow subsurface investigations to assess 

the extent of the impact. Based on the initial investigation, CKG discovered burned landfill 

debris thought to be associated with a closed landfill at an adjacent property. Initial soil sampling 

indicated that the debris was impacted by lead at levels characteristic of a California Hazardous 

Waste.  

 

Baywood LLC then contacted the County of Sonoma Local Enforcement Agency (LEA), who 

entered the site into the State of California Solid Waste Information System (SWIS) and then 

contacted Calrecyle (California Department of Resources Recycling and Recovery) and referred 

Baywood to the State of California Regional Water Quality Control Board, San Francisco Bay 

Region, (RWQCB). The RWQCB is the lead agency for this investigation. In accordance with 

guidance on investigations for abandoned landfills prepared by Calrecycle, Baywood completed 

investigations to assess the following: 

 

• Assess the extent of the debris (using geophysics) 

• Evaluate the potential for landfill gas 

• Collect additional soil data to better delineate the lead distribution in the fill 

• Evaluate the potential for groundwater impact from lead.  

 

CKG contracted with Norcal Geophysical in September 2015 to evaluate the distribution of 

debris at the site.  Norcal utilized a total of four geophysical methods to evaluate the area.  The 
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extent of debris material was well delineated except in a small area that is presently covered with 

a stockpile of crushed concrete, and potentially beneath the driveway that enters the site.  Metal 

debris within the concrete including rebar made it difficult to distinguish landfill debris from the 

concrete. 

 

CKG contracted with Ninyo & Moore in September 2015 to install soil vapor probes and collect 

soil vapor samples to evaluate the soil gas.  Probes were installed within the debris area and 

outside the known debris area.  Soil vapor samples did not contain evidence of landfill gas 

related compounds.  There were some volatile constituents detected that are consistent with 

gasoline which is not surprising given the former presence of underground gasoline tanks at the 

site and an associated release of gasoline to the subsurface. 

 

Soil samples were collected within and adjacent to the debris area in two separate investigations.  

The first investigation occurred in April 2015 and included 18 potholes located in the southern 

part of the debris area.  Soil sampling from debris and from soil above and below the debris layer 

demonstrated that the only constituent of concern is lead, which occurs exclusively in the debris 

layer.  Lead does not occur immediately below the debris or above it. Composite samples 

analyzed for other potential constituents of concern (petroleum hydrocarbons, volatile organic 

constituents, Semivolatile organics, polychlorinated biphenyls, and other metals) indicate that 

only motor oil range petroleum hydrocarbons were detected in one isolated location at 

concentrations slightly above residential screening levels.   

 

A second investigation was completed in October 2015.  Another 20 potholes were excavated 

and sampled to confirm the presence and distribution of debris and lead impacts.  A groundwater 

sample also was collected from a pothole located within debris layer at the downgradient (south) 

end of the debris area.  No lead was detected in the groundwater sample. 

 

The two potholing investigations have delineated the vertical and lateral extents of lead impacted 

debris at the site. California hazardous concentrations of lead occur in an area that parallels the 

western property boundary and extends north to the present driveway and east to a former 

drainage ditch.  The northern extent of the fill underneath the concrete stockpile and driveway is 
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uncertain however historical aerial photographs show that there were a number of buildings in 

the vicinity that may have limited the area available for the debris. 

 

Lead concentrations in the debris material exceed the residential and industrial State of 

California Regional Water Quality Control Board, San Francisco Bay Region Environmental 

Screening Levels (ESLs) and the California Code of Regulations Title 22 Total Threshold Limit 

Concentration (TTLC) and the Soluble Threshold Limit Concentration (STLC). Materials that 

exceed the STLC or TTLC are considered California Hazardous Waste for the purposes of 

disposal. 

 

In addition to lead, cobalt, nickel and zinc were detected in isolated area at concentrations that 

also exceeded the residential ESL. These metals exceedances coincide with the lead impacts 

except in the vicinity of one sample location (PH13). 

 

CKG completed a statistical analysis of the lead and cobalt data utilizing the EPA’s ProUCL 

calculator.  Based on a 95% upper confidence limit (UCL), the statistical evaluation 

demonstrates that removing material with a lead concentration of 250 mg/kg or greater will result 

in the site meeting the residential ESL of 80 mg/kg.  The same analysis for cobalt demonstrates 

that the current 95% UCL average cobalt concentration is less than the residential ESL of 23 

mg/kg without removing any soil. Although nickel and zinc exceed the residential ESL in a few 

locations they are collocated with the elevated lead. 

 

Based on the results of this sampling approximately 8,593 tons of California Hazardous Waste 

exists at the Site. Although there are some uncertainties in the exact volumes of affected material 

(specifically underneath the stockpile and driveway) there is sufficient information to plan and 

implement a clean closure remediation to allow residential redevelopment of the property. 

 

CKG recommends that Baywood LLC submit this report to the RWQCB.  CKG will prepare a 

clean closure plan also to be submitted to the RWQCB for review and concurrence before 

proceeding. 
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2.0 INTRODUCTION 

The following report presents the results and conclusions of a number of investigative efforts to 

prepare this landfill investigation report for 2592 Lakeville Highway, Petaluma, California, 

conducted by CKG Environmental, Inc. 

 

The site, located at 2592 Lakeville Highway, Petaluma, California, has been the subject of 

subsurface explorations and soil remediation in the vicinity of the former underground fuel 

storage tanks.  The fuel cleanup was regulated by the County of Sonoma Department of Health 

Services, Environmental Health Division (SCEHD) and received regulatory closure on July 30, 

2004.  A subsequent investigation in 2014 by a prospective property buyer, uncovered potential 

concerns in the vicinity of former wastewater ponds operated at the site. Elevated concentrations 

of petroleum hydrocarbons and metals were discovered in soil at one location at a depth of 

approximately 2.5 feet below ground surface. In April 2015, CKG Environmental, Inc., on behalf 

of the property owner, Baywood LLC completed a shallow subsurface investigations to assess 

the extent of the impact. Based on the initial investigation, CKG discovered burned landfill 

debris thought to be associated with a closed landfill at an adjacent property. Initial soil sampling 

indicated that the debris was impacted by lead at levels characteristic of a California Hazardous 

Waste.  

 

Baywood LLC then contacted the County of Sonoma Local Enforcement Agency (LEA), who 

entered the site into the State of California Solid Waste Information System (SWIS) and then 

contacted Calrecyle (California Department of Resources Recycling and Recovery) and referred 

Baywood to the State of California Regional Water Quality Control Board, San Francisco Bay 

Region, (RWQCB). The RWQCB is the lead agency for this investigation. In accordance with 

guidance on investigations for abandoned landfills prepared by Calrecycle, Baywood completed 

investigations to assess the following: 

 

• Assess the extent of the debris (using geophysics) 
• Evaluate the potential for landfill gas 
• Collect additional soil data to better delineate the lead distribution in the fill 
• Evaluate the potential for groundwater impact from lead.  
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2.1 SITE DESCRIPTION 

The subject site (Site) consists of vacant land located to the south of Lakeville Highway and 

southeast of Casa Grande Road in a mixed commercial and residential area of Petaluma, 

California (Plate 1). The Site is approximately 13 acres in size and is surrounded by a barbed-

wire security fence (Plate 2). 

 

2.2 BACKGROUND 

The Site has been the subject of several subsurface explorations and remediation due to the 

former presence of underground fuel storage tanks. Soil remediation activities were performed to 

address gasoline-range hydrocarbons present in soil to a depth of 5 feet below grade level (bgl) 

(Plate 2). The former owner, Darling Delaware (Darling) conducted the soil remediation in 

accordance with the approved Soil Remediation Work Plan for the Site prepared by MFG (MFG, 

2000). 

 

Implementation of the Soil Remediation Work Plan began in November 2000 and was completed 

in August 2002.  Between November 2000 and June 2001, approximately 2,390 cubic yards of 

gasoline impacted soil were removed from the area of the former gasoline UST excavations.  The 

excavated soil was treated by enhanced bioremediation in on-site stockpiles.  After the soil had 

been successfully treated, it was placed and compacted back into the excavation.  Final 

confirmation samples from each stockpile section demonstrated that the soil reused at the Site 

did not contain detectable Total Petroleum Hydrocarbons as gasoline (TPHg), at a reporting limit 

of 1.0 mg/kg. Similarly, benzene, toluene, ethylbenzene, or xylenes (BTEX) compounds were 

not detected at concentrations greater than 0.0075 mg/kg. 

 

Confirmation soil sample data from excavation sidewalls and floor demonstrated that the TPHg 

and BTEX remaining in the soil at the Site did not exceed Risk Based Screening Levels 

(RBSLs), which were selected as the cleanup goals for the Site.  The fuel release was regulated 

by the County of Sonoma Department of Health Services, Environmental Health Division 

(SCEHD) and received regulatory closure on July 30, 2004. 
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In 2014, AEI Consultants of Walnut Creek, California, on behalf of DeNova Homes conducted a 

Phase II subsurface investigation of potential concerns associated with former wastewater ponds 

operated at the site (AEI Consultants, 2014). Of six samples collected in former pond areas only 

one sample, PA-3, contained elevated concentrations of analytes as follows:  

 

Analyte 
(mg/kg) 

PA-3 
6/18/2014  

TPH mo 660  
Antimony 22 
Copper 280 
Lead 930 
Zinc  2000  

 

AEI sample locations are shown on Plate 2.  PA-3 was collected at a depth of 2.5 feet (ft.) bgl 

and appeared to be below sediments deposited in the former pond.  Further, the boring log for 

PA-3 described debris such as brick and glass fragments in the sample, suggesting that some 

kind of debris may have been placed on the Site property. 

 

To assess whether PA-3 was an isolated anomaly or was the result of a more widespread impact, 

CKG collected four soil samples with an excavator on February 12, 2015. One sample was 

collected at the original location of PA-3. The three other samples were collected 10 feet away 

from PA-3 to the north, southeast, and southwest. The samples were collected from soil 

excavated from a depth of 2.5 (ft. bgl), and analyzed for antimony, copper, lead, zinc, and TPH 

quantified as motor oil (TPHmo). 

 

TPHmo and the metals antimony, copper, lead, and zinc were detected in all of the soil samples 

except one in concentrations at or exceeding the ESLs for residential use, (Table 1) 

 

Based on these sampling results, it is apparent that elevated metals and TPHmo in the vicinity of 

PA-3 were not just anomalous or limited. In addition, debris was noted in the samples collected.  

 

CKG then evaluated the location and extent of potential past debris disposal by reviewing 

historical aerial photographs provided by Environmental Data Resources, Inc. (EDR). The aerial 
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photographs were from various years from 1942 through 2012. Based on the aerial photography 

it appears that the Casa Grande Landfill was operated on the property west of the Site from 

possibly before 1942. The landfill stopped accepting wastes in 1991 and was officially closed in 

1994. During the early 1940s and 1950s the landfill activity was close to the boundary between 

the two properties and it appears that some debris material may have been placed onto the Site. 

This debris potentially contains materials that have high concentrations of metals.  Plate 3 and 4 

illustrate sample locations collected by AEI and by CKG in February 2015 overlain onto the 

1953 and 1965 aerial photographs. Whitish material and soil disturbances are visible in the 

southwest corner of the Property in both photographs. 

 

In April 20015 CKG collected soil samples from 18 potholes excavated in the vicinity of PA-3.  

The results of that investigation are presented in CKGs Report of Potholing Exploration and Soil 

Sampling, dated August 5, 2015 and are also presented below in Section 5.1. 
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3.0 GEOPHYSICAL SURVEY 

CKG contracted with Norcal Geophysical in September 2015 to evaluate the distribution of 

debris at the site. A copy of the Norcal report is included in Appendix A. Norcal used a total of 

four geophysical methods to evaluate the area as follows: 

 

1. Total Field Magnetic (TF) Survey: The TF method can define localized variations in 

the earth's magnetic field that may be caused by buried USTs, drums, underground 

vaults, reinforced concrete pads, and other miscellaneous debris. 

 
2. Terrain Conductivity (TC) Survey:  The TC method is used to delineate localized 

variations in the electrical conductivity of the subsurface materials. These variations 

are typically caused by changes in soil type, certain changes in soil chemistry, 

porosity, moisture content, and fill areas. The presence of buried metallic and non-

metallic debris can affect the conductivity of the subsurface as well. 

 
3. Electromagnetic Metal Detection (MD) Survey: The MD method is used to detect and 

delineate shallowly buried metallic objects. It is typically used to characterize suspect 

metallic objects initially delineated with the TF and TC methods. 

 
4. Ground penetrating radar (GPR) Survey: GPR is used to image the shallow subsurface 

by measuring the variations of radar signal transmission and reflection. Distinctive 

reflection variations can be caused by buried objects, voids, and changes in material. 

Typically, GPR is used to further characterize targets identified with the other 

methods noted above. Under favorable conditions GPR can aid in delineating the 

approximate size and depth of burial of a detected object. 

 
More detailed descriptions of the geophysical methods, standard data acquisition and analysis 

procedures, the geophysical instrumentation and the limitations of the geophysical methods 

are provided in Appendix A. 
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3.1 TF ANOMALIES 

The results of the TF survey are shown on Plate 2 in Appendix A. This map displays data 

contour lines that represent the variation of magnetic intensity. Some of the contour lines are 

highly contorted and form contour closures. Such highly contorted contours are typically 

considered anomalous and often can be attributed to buried metallic ferrous debris. 

 
Several zones of suspected metal debris are depicted on the map by the figures with a red 

hachured pattern. The highest concentration of these patterns is located in the northern portion 

of the study area, especially in the areas adjoining the concrete rubble pile. The large 

irregularly-shaped zones contour closures probably represent areas with multiple subsurface 

metallic objects buried in close proximity to each other. The smaller isolated contour closures 

comprised of either single semi-circular patterns or pairs of contour closures probably 

represent single isolated buried metal objects.  This result is not unexpected considering the 

presence of rebar in the concrete and the potential presence of concrete foundation debris from 

former buildings that were located in that area. 

 
3.2 TC ANOMALIES 

The results of the TC survey are shown on the contour map presented on Plate 3 in Appendix 

A. This map displays the variation of terrain conductivity using a combination of data 

contours and color shading. Areas having average, or "background", conductivity values are 

assigned a pale yellow hue. Areas having elevated conductivity values are assigned a brown 

hue. Areas having lower conductivity values are assigned a blue hue. 

 
Several zones of anomalous conductivity were apparent. Some of the zones represent areas 

with elevated terrain conductivity, as depicted by the hachured brown shapes figures. These 

zones typically can be attributed to accumulations of silt and clay, areas of higher soil 

moisture, buried metal objects, and concentrations of disseminated metal particles and their 

oxides (i.e. residue found in debris and burn pits). Other anomalous zones represent areas with 

lowered terrain conductivity, as depicted by the hachured blue figures. These latter zones are 

typically attributed to areas having lower silt and clay content, lower soil moisture, or buried 

material with lower electrical conductivity such as brick, concrete debris, and wood. 
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3.3 MD AND GPR SURVEYS 

The MD survey defined a single anomalous feature that could be identified as an isolated 

metallic object. This object is located in the southern portion of the survey area and appears to 

be approximately 10-feet long and 4-feet wide, as depicted on Plates 2-4 in Appendix A by the 

small blue rectangle. The MD instrument response was consistent with the object possibly 

being an underground storage tank, though the other similarly sized objects (such as a buried 

reinforced concrete pad or foundation) cannot be ruled out. Several GPR survey traverses 

were conducted over the MD anomaly in an effort to further characterize it, but the results 

were inconclusive. 

 

3.4 COMPILATION MAP 

Plate 4 of Appendix A is a compilation map that combines the findings of February 2015 CKG 

investigation with the results of the geophysical investigation. The map depicts the locations of 

the gasoline UST excavation and various "lead distribution" zones delineated by CKG (shaded 

solid figures) and the NORCAL interpreted anomalous zones resulting from this latest 

investigation (colored hachured figures). Also depicted are the locations of the former building 

footprints and various soil sample and pothole locations from the February 2015 investigation, 

and the UST investigation. 

 

3.5 CONCLUSIONS OF THE GEOPHYSICAL SURVEY 

The geophysical survey produced a number of responses that are consistent with debris fill as 

well as responses that could be caused by moist soil from the wetlands, and concrete rubble and 

former foundations.  These data will be used in concert with subsurface investigations and 

historical aerial photograph review to understand the extent of debris at the site. 
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4.0 SOIL GAS SURVEY 

CKG contracted with Ninyo & Moore in September 2015 to complete a soil gas investigation. A 

copy of the Ninyo & Moore report is included in Appendix B. On September 22, 2015, Ninyo & 

Moore installed five temporary soil gas probes and collect soil gas samples to evaluate them for 

the presence of landfill gas.  Probes were installed within the fill area and outside the known fill 

area as shown on Figure 2 of Appendix B. A detailed descriptions of the soil gas probe 

installation and sampling methods are provided in Appendix B  

 

Soil gas samples collected contained some volatile organic constituents such as benzene, toluene, 

eithylbenzene and xylenes, but all were below ESLs for soil gas.  It is probable that these are 

present in the soil gas due to the former underground storage tanks at the site and associated 

gasoline release.  Although methane was detected in the soil gas samples its concentration was 

below Title 27 screening levels and may be present because of the marshy nature of the site. 
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5.0 SOIL INVESTIGATIONS 

CKG completed the subsurface soil investigation in two phases.  The first phase was conducted 

in April 2015, and the second in October 2015 as described below. 

 

5.1 APRIL INVESTIGATION 

On April 28, 2015, CKG personnel and a hired excavator conducted a pothole exploration 

program in an area that extends outward from PA-3 and encompasses the southwest corner of the 

Site, as shown on Plate 5.  A total of 19 potholes were excavated and sampled (PH-1 through 

PH-19). The maximum planned depth of excavation was 10 ft. bgl, which is the maximum depth 

that could be reached with the excavator. Samples were collected in each sampling location at 

depths of 1 foot, 2 or 2.5 ft. bgl, and at the base of apparent fill.  The maximum depth of the fill 

encountered during the exploration was approximately 5 ft. bgl. The deepest sample from each 

pothole was collected directly below the maximum depth of the fill in that area. Samples were 

collected from the excavator bucket in 2-inch-diameter stainless steel sample sleeves that were 

then sealed, labeled, and stored with ice in an ice chest. Pothole locations are shown on Plate 5.  

If no debris was observed in a pothole samples were not collected and the area was presumed to 

be free of elevated metals at that location. 

 

5.2 OCTOBER INVESTIGATION AND GROUNDWATER SAMPLE 

On October 5 and 6, 2015, CKG excavated 20 additional potholes (PH20—PH39) to delineate 

the northern extent of debris and confirm the lead concentrations within it. Another composite 

sample was collected and analyzed for the full suite of analyses described above for the purposes 

of profiling. Selected samples were submitted for analysis of TCLP lead. To assess the potential 

that groundwater is impacted by lead, a grab groundwater sample was collected at PH24.  This 

pothole was selected because it is downgradient of most of the burn debris but still within the 

burn debris.  The groundwater sample was analyzed for soluble lead with none detected above 

the laboratory reporting limit. 
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5.3 CHEMICAL ANALYSES 

Soil samples were submitted under chain-of-custody to McCampbell Analytical Laboratory in 

Pittsburg, California.  The following chemical analysis was performed on discrete samples 

collected from the potholes: 

 
• CAM 17 metals by EPA Method 6020 

 
The samples also included four-point composite samples that were made from soil collected at 

selected sampling locations. These composite samples were analyzed to provide data to 

characterize the material for future excavation and disposal. These composite samples were 

analyzed as follows: 

  
• RCRA Metals (As, Ba, Cd, Cr, Pb, Hg, Se, Ag)  

• Volatile Organic Constituents (VOCs)—EPA Method 5035/8260B 

• Semivolatile Organic Constituents (SVOCs)—EPA Method 8270D 

• Polychlorinated biphenyls (PCBs)—EPA Method 3540/8082A 

• TPH as gasoline, diesel and motor oil—EPA Method 8015C 

 

If a metal exceeded ten times the Soluble Threshold Limit Concentration (STLC) for the metal, 

selected samples were analyzed for soluble concentrations of the metal. Selected samples that 

exceeded the STLC also were analyzed by the Toxicity Characteristic Leaching Procedure 

(TCLP), to evaluate if the materials would be characterized as a RCRA waste. 
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6.0 SOIL SAMPLING RESULTS 

The following describes the results of the soil sampling and chemical analysis from the April 28, 

and October 5-6, 2015 potholing excavations at the Site.  Concentrations of detected metals are 

compared to the residential and industrial ESLs, as compiled in the: “Derivation and Application 

of Environmental Screening Levels”, San Francisco Bay Regional Water Quality Control Board, 

December 2013.  Concentrations of metals also were compared to California Code of 

Regulations (CCR) Title 22 Total Threshold Limit Concentration (TTLC) and the Soluble 

Threshold Limit Concentration (STLC). Sample results are presented in Table 1. Analytical 

laboratory reports are included in Appendix C.  Pothole locations are presented on Plate 5. 

 

6.1 METALS DATA SUMMARY 

Lead was detected at concentrations exceeding both the residential and industrial ESLs of 80 and 

320 milligrams per kilogram (mg/kg) in 42 of 79 discrete samples analyzed and in four of ten 

composite samples analyzed. Of those samples, 20 exceeded the TTLC of 1000 mg/kg. Selected 

samples where the metals concentration exceeded 10 times the STLC were analyzed for soluble 

lead. Seven of the 12 samples analyzed for soluble lead exceeded the STLC of 5 mg/l.  Ten 

samples also were analyzed for TCLP lead as shown on Table 2. TCLP lead was not detected 

above 5 mg/l.  Metal distributions are illustrated on Plate 5. 

 

Nickel was detected in soil sample PH4-1’ at a concentration exceeding both ESLs. Cobalt was 

detected in soil samples PH-14, and PH-16 at a concentration exceeding the residential ESL and 

in PH-13 at a concentration exceeding the residential and industrial ESLs.  Zinc was detected in 

soil samples PH4-4’, PH5-2’, PH11-2.5’, PH12-2.5’ PH14-4’, and PH16-2.5’ at concentrations 

exceeding both ESLs. These metals were not detected at concentrations exceeding the TTLC or 

10 times the STLC.  No other metals were detected above any of the screening concentrations in 

soils samples collected during this sampling event. 
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6.2 STATISTICAL ANALYSES FOR METALS 

To evaluate the metals concentrations in the burn debris samples CKG used ProUCL, 5.0, a 

statistical program developed by the U.S Environmental Protection Agency. The program 

evaluates the population of data at a given site and calculates the mean, the standard deviation 

and the upper confidence limit of the data as established by the user. The 95% UCL was used for 

these analyses. CKG used the lead data collected from the actual burn debris and samples 

collected immediately below it. If the 95% UCL exceeded the desired cleanup goal, then selected 

“hot spots” are removed until the cleanup goal is met.  In the case of lead, the initial 95% UCL 

was 1240-1890 mg/kg depending on whether or not the analysis considered the data to be 

normally distributed, lognormally distributed or nonparametric.  This is illustrated in the first 

analyses contained in Appendix D.  If all soil with a lead concentration of 250 mg/kg or higher is 

removed, then the 95% UCL dropped below the residential ESL of 80 mg/kg as illustrated in the 

following 3 analyses contained in Appendix D. 

 

The same process was applied to Cobalt and the 95% UCL was 18.72 to 24.52 which is slightly 

higher than the residential ESL of 23. Printouts of the ProUCL output for lead and cobalt are 

contained in Appendix D. 

 

6.3 DATA SUMMARY FOR OTHER CONSTITUENTS 

No VOCs, SVOCs, or PCBs were detected above laboratory reporting limits in the composite 

samples analyzed.  Low concentrations of petroleum hydrocarbons were detected in composite 

samples as presented in Table 2. Residential and industrial ESLs for motor oil were exceeded in 

initial discrete samples but not in the composite samples. 
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7.0 DISCUSSION 

The potholing exploration program, in addition to previous soil sampling data, has confirmed 

that elevated metals occur at the Site and the source of those metals is debris that was placed at 

the Site in the past. The debris is consistent with burned landfill material and the operation of the 

now closed Casa Grande Landfill to the west is the suspected source of the debris. The main 

constituent of concern is lead, although there are some elevated concentrations of cobalt, nickel 

and zinc that for the most part occur with the lead.  Minor incidental heavy petroleum 

hydrocarbons also occur with the debris.  There is one location that appears to have a cobalt 

concentration above its residential ESL without elevated lead.  The source of the cobalt is not 

clear.  Only lead has concentrations that exceed its TTLC or STLC. The TCLP for lead was not 

exceeded. 

 

In the State of California if a constituent exceeds its STLC or TTLC it is considered a California 

Hazardous Waste for the purposes of disposal. Based on the potholing exploration and soil 

sampling results, the elevated lead occurs exclusively within the debris layer, and has not leached 

into soil or groundwater below the debris layer.  Field observations indicate that the debris 

occurs typically at a depth of 2.5 feet bgl, although it can be shallower in some locations.  Also 

the debris layer varies from one to three feet thick but is typically approximately 2 feet thick, 

potentially tapering off to the northwest toward Casa Grande Road. 

 

The distribution of the lead impacted debris as shown on Plate 5 was interpreted by using the 

analytical data, field observations, and examining aerial photographs from 1953 and particularly 

1965. The boundaries of each impacted area are estimated based on looking for boundaries of 

what appeared to be disturbed soil in the historical photographs and what was observed in the 

potholes.  These boundaries are estimates and some areas are uncertain as indicated by question 

marks on Plate 5.  Despite the uncertainties, the approximate areal extent of impacts and the 

volume of debris classified as California hazardous waste are: 

 

 Total Area (ft2)  77,000 or 80,000ft2 (1.77 acres) 

 Total Volume (ft3)   155,000 or 160,000ft3 

Total Volume (yards3) 5,700 or 6,000 yd3  
Total Tonnage (1.5x yd3)  8,600 or 9,000 tons  



` 

CKG Environmental, Inc. Page  17  November 24, 2015 
Debris Layer Investigation Report  2592 Lakeville Highway. Petaluma, CA 
 

 
8.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the debris layer investigation the following conclusions and recommendations can be 

made: 

 

8.1 CONCLUSIONS 

The approximate vertical and lateral extent of the debris waste and associated metal impacts have 

been determined by a synthesis of data provided through a geophysical survey, aerial 

photography, understanding of historical operations and soil potholing investigations.  Areas of 

uncertainty remain with respect to the extent of debris underneath the concrete stockpile and 

immediately north of the investigation area in the vicinity of the driveway. 

 

Based on the results of recent investigations, approximately 9,000 tons of material exist at the 

Site with lead concentrations characterized as California Hazardous Waste. 

 

Soil vapor sampling did not indicate the presence of landfill gas within and adjacent to the burn 

debris area. Soluble lead was not detected in groundwater collected from immediately below the 

debris area. 

 

Although there are some uncertainties in the exact volumes of affected materials there is 

sufficient information to plan and implement a soil remediation project.  Based on proposed 

future land use, Baywood will prepare a plan for Clean Closure. 

 

 
8.2 RECOMMENDATIONS 

CKG will prepare a clean closure plan on behalf of Baywood LLC. This plan will be submitted 

to the RWQCB for review and concurrence before implementing the plan. 
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10.0 LIMITATIONS 

 
CKG Environmental, Inc. prepared this report in accordance with generally accepted standards 

of care which exist in Northern California at this time.  It should be recognized that definition 

and evaluation of geologic and environmental conditions is a difficult and an inexact science. 

 

Conclusions and recommendations presented in this report are based on the results of excavating 

potholes and collecting soil samples and quantitative analysis of those samples conducted by 

McCampbell Analytical.  Only work described herein was performed.  As such CKG cannot 

render opinions on issues not resulting directly from the work performed. 

 

Judgments leading to conclusions and recommendations are generally made with incomplete 

knowledge of the subsurface conditions present.  More extensive studies, including additional 

subsurface investigations, may be performed to reduce uncertainties.  If the client wishes to 

reduce the uncertainties of this investigation, CKG should be notified for additional consultation.  

No warranty, expressed or implied, is made. 

 

This report may be used only by the client and only for the purposes stated, within a reasonable 

time from its issuance.  Land use, site conditions (both onsite and offsite) or other factors may 

change over time, and additional work may be required with the passage of time.  Any party 

other than the client who wishes to use this report shall notify CKG of such intended use.  Based 

on the intended use of the report, CKG may require that additional work be performed and that 

an updated report be issued.  Non-compliance with any of these requirements by the client or 

anyone else will release CKG from any liability resulting from the use of this report by any 

unauthorized party. 
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TABLE 1
Concentration of Metals in Soil Samples
2592 Lakeville Highway, Petaluma, CA

Sample ID
Sample 

Date Antim
ony
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ad

TCLP
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PA-3 6/18/14 22 280 930 2000

CS PA-3 2/12/15 18 270 1800 4300

CS PA-3N 2/12/15 20 810 1400 3400

CS PA-3SW 2/12/15 24 1300 2800 3900

CS PA-3SE 2/12/15 25 670 1500 3600

PH1-1' 4/28/15 <0.5 1.9 170 0.56 <0.25 34 7.9 18 6.40 0.17 <0.5 40 <0.5 <0.5 <0.5 30 31

PH1-2.5' 4/28/15 2.6 6.7 180 <0.5 1.7 45 14 49 250 0.19 0.74 38 <0.5 <0.5 <0.5 32 620 2.8 <0.2

PH1-4' 4/28/15 <0.5 4.0 310 0.92 0.28 62 9.4 33 20 0.10 0.69 44 <0.5 <0.5 <0.5 57 81

PH1-5' 4/28/15 <0.5 6.9 180 0.62 <0.25 34 7.1 24 16 <0.05 0.54 29 <0.5 <0.5 <0.5 33 58

PH2-2.5" 4/28/15 1300 <0.2

PH3-1.5' 4/28/15 <0.5 2.8 100 <0.5 <0.25 34 10 15 6.6 0.098 <0.5 37 <0.5 <0.5 <0.5 30 29

PH3-3' 4/28/15 3.9 15 270 <0.5 2.1 65 13 170 520 0.63 3.3 78 <0.5 <0.5 <0.5 45 690 18

PH3-4' 4/28/15 <0.5 1.8 38 0.52 <0.25 40 6.7 28 9.2 0.13 0.6 37 <0.5 <0.5 <0.5 29 54

PH4-1' 4/28/15 <0.5 1.8 190 0.58 <0.25 32 7.2 18 6.3 0.15 <0.5 335 <0.5 <0.5 <0.5 26 29 1.7 Ni

PH4-2.5' 4/28/15 0.65 6.6 160 0.58 0.27 41 14 32 50 0.12 0.63 44 <0.5 <0.5 <0.5 36 200

PH4-4' 4/28/15 2.5 6.5 180 0.58 0.86 53 13 94 240 0.36 0.67 50 <0.5 <0.5 <0.5 46 1100 4.8

PH4-5' 4/28/15 <0.5 9.8 150 0.84 <0.25 40 11 22 8.7 0.062 0.53 44 <0.5 <0.5 <0.5 52 36

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC

Previous Investigation Data

Data Collected During Potholing Investigation
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PH5-2' 4/28/15 50 7.4 320 <0.25 2.4 54 11 210 1900 0.42 0.7 58 <0.5 0.69 <0.5 39 1300 110 0.77

PH5-4' 4/28/15 1.8 2.4 220 0.88 0.54 48 12 41 43 0.28 <0.5 55 <0.5 <0.5 <0.5 38 160

PH5-5' 4/28/15 <0.5 3.2 140 0.63 <0.25 38 7.1 18 7.8 <0.05 <0.5 36 <0.5 <0.5 <0.5 43 25

PH6-1' 4/28/15 <0.5 3.7 140 0.69 <0.25 43 12 24 13 0.14 <0.5 41 <0.5 <0.5 <0.5 39 44

PH6-2.5' 4/28/15 1.9 4.4 160 0.56 0.83 54 15 55 120 0.14 <0.5 65 <0.5 <0.5 <0.5 37 330 3.0

PH6-3.5 4/28/15 <0.5 4.7 110 0.84 0.32 53 9.6 34 10 0.19 0.83 55 <0.5 <0.5 <0.5 45 72

PH6-4.5' 4/28/15 <0.5 6.5 170 0.64 <0.25 34 25 19 10 <0.05 0.54 37 <0.5 <0.5 <0.5 35 27

PH7-2' 4/28/15 0.56 3.6 190 0.55 <0.25 64 18 29 14 0.094 <0.5 77 <0.5 <0.5 <0.5 46 53

PH7-3' 4/28/15 <0.5 2.6 140 0.67 <0.25 40 18 23 11 0.11 <0.5 50 <0.5 <0.5 <0.5 39 41

PH7-4' 4/28/15 <0.5 5.9 100 0.51 <0.25 38 5.1 21 5.7 0.081 2.3 26 <0.5 <0.5 <0.5 38 37

PH8-2' 4/28/15 <0.5 3.3 180 0.67 <0.25 43 13 22 9.9 0.14 <0.5 46 <0.5 <0.5 <0.5 37 37

PH8-4' 4/28/15 <0.5 4.7 66 0.5 <0.25 44 9.1 25 19 0.19 <0.5 43 <0.5 <0.5 <0.5 39 78

PH9-2' 4/28/15 <0.5 2.1 110 0.57 <0.25 35 8.8 17 6.8 0.088 <0.5 35 <0.5 <0.5 <0.5 28 28

PH9-4' 4/28/15 1.2 7.9 160 0.7 0.44 73 12 56 59 0.41 0.97 68 <0.5 <0.5 <0.5 60 220

PH10-2' 4/28/15 0.72 7.0 250 0.8 0.43 54 17 38 38 0.18 0.66 65 <0.5 <0.5 <0.5 53 210

PH10-4' 4/28/15 1.2 6.8 220 0.66 0.85 64 11 78 66 0.27 0.88 78 <0.5 <0.5 <0.5 55 260

PH11-1' 4/28/15 <0.5 3.1 210 0.79 <0.25 53 8.7 26 11 0.16 <0.5 47 <0.5 <0.5 <0.5 45 44

PH11-2.5' 4/28/15 3.5 13 250 0.67 3.5 63 16 140 500 0.94 1.6 70 <0.5 0.51 <0.5 53 1400 41 <0.2

PH11-4' 4/28/15 <0.5 8.9 180 0.65 0.49 78 13 44 24 0.51 0.64 77 <0.5 <0.5 <0.5 61 160

PH11-5' 4/28/15 <0.5 14 67 0.62 0.32 46 6.9 44 12 0.15 1.9 35 0.57 <0.5 <0.5 49 57

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC



TABLE 1
Concentration of Metals in Soil Samples
2592 Lakeville Highway, Petaluma, CA

Sample ID
Sample 

Date Antim
ony

Arse
nic

Bariu
m

Beryl
liu

m

Cadmium

Chro
mium

Cobalt

Copper

Le
ad

M
ercu

ry

M
olyb

denum
Nick

el

Se
lenium

Sil
ve

r

Thalliu
m

Vanadium 
Zin

c

ST
LC

  Le
ad

TCLP
 Le

ad

PH12-1' 4/28/15 <0.5 3.1 290 <1.0 <0.25 52 9.5 25 7.6 0.24 <0.5 52 <0.5 <0.5 <0.5 46 40

PH12-2.5' 4/28/15 2.3 11 240 <1.0 2.3 57 16 89 290 0.42 1.0 60 <0.5 <0.5 <0.5 46 810 10 <0.2

PH12-3.5' 4/28/15 0.8 4.3 87 <1 1 49 9.2 77 85 0.38 <0.5 50 <0.5 <0.5 <0.5 36 350

PH12-4.5' 4/28/15 <0.5 2.5 140 <1.0 0.78 25 4.2 30 6.4 0.078 1.0 36 0.7 <0.5 <0.5 31 62

PH13-2' 4/28/15 <0.5 4.0 110 <1.0 <0.25 32 115 16 14 0.10 0.76 45 <0.5 <0.5 <0.5 33 44

PH13-4' 4/28/15 <0.5 6.4 160 <1.0 <0.25 31 12 14 5.9 0.056 <05 33 <0.5 <0.5 <0.5 45 29

PH14-1' 4/28/15 0.78 3.5 120 <1.0 2.7 58 14 31 40 0.21 <0.5 53 <0.5 <0.5 <0.5 62 95

PH14-2.5' 4/28/15 0.62 3.5 180 <0.5 <0.25 50 15 26 21 0.18 <0.5 48 <0.5 <0.5 <0.5 51 80

PH14-4' 4/28/15 3.8 8.2 160 <1.0 2.3 58 15 92 390 0.45 1.5 64 <0.5 <0.5 <0.5 62 840 15 0.87

PH14-5' 4/28/15 <0.5 8.1 210 <1.0 <0.25 41 44 17 8.9 0.051 0.93 44 <0.5 <0.5 <0.5 59 33

PH15-2' 4/28/15 <0.5 6.9 160 <1.0 <0.25 53 14 22 54 0.19 <0.5 59 <0.5 <0.5 <0.5 45 77

PH15-4' 4/28/15 <0.5 8.5 180 <1.0 <0.25 43 24 27 27 0.18 1.4 53 <0.5 <0.5 <0.5 55 210

PH15-5' 4/28/15 <0.5 9.8 160 <1.0 <0.25 48 12 20 7.4 0.065 <0.5 38 <0.5 <0.5 <0.5 67 35

PH16-1' 4/28/15 3.3 48 250 <1.0 0.8 60 19 130 300 0.29 1.7 59 <0.5 <0.5 <0.5 59 490

PH16-2.5' 4/28/15 5.3 6.4 240 <0.5 1.9 54 13 130 400 0.20 0.56 56 <0.5 <0.5 <0.5 44 960 27 <0.2

PH16-4' 4/28/15 3.5 5.5 240 0.59 0.83 50 12 76 160 0.46 <0.5 49 <0.5 <0.5 <0.5 53 480

PH16-5' 4/28/15 <0.5 8.0 310 0.66 <0.25 40 36 19 9.9 0.050 0.56 42 <0.5 <0.5 <0.5 54 30

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC



TABLE 1
Concentration of Metals in Soil Samples
2592 Lakeville Highway, Petaluma, CA

Sample ID
Sample 

Date Antim
ony

Arse
nic

Bariu
m

Beryl
liu

m

Cadmium

Chro
mium

Cobalt

Copper

Le
ad

M
ercu

ry

M
olyb

denum
Nick

el

Se
lenium

Sil
ve

r

Thalliu
m

Vanadium 
Zin

c

ST
LC

  Le
ad

TCLP
 Le

ad

PH17-1' 4/28/15 0.70 3.9 160 <0.5 <0.25 79 13 29 7.8 0.059 <0.5 75 <0.5 <0.5 <0.5 51 45

PH17-2.5' 4/28/15 0.56 3.2 270 0.75 0.66 55 12 30 40 0.25 <0.5 66 <0.5 <0.5 <0.5 42 170

PH17-4' 4/28/15 0.89 6.4 160 0.73 1.3 59 14 63 23 0.24 1.3 59 <0.5 <0.5 <0.5 63 470

PH17-5' 4/28/15 <0.5 4.7 110 0.71 <0.25 43 5.6 13 7.9 <0.05 0.71 28 <0.5 <0.5 <0.5 47 30

PH18-1' 4/28/15 2.3 9.6 440 0.53 <0.25 47 16 52 99 0.12 1.1 57 <0.5 <0.5 <0.5 63 92

PH20-2.5' 10/5/15 27

PH21-2.25' 10/5/15 900

PH22-2' 10/5/15 420

PH23-2' 10/5/15 1900

PH24-3' 10/5/15 430

PH25-2' 10/5/15 710

PH26-2' 10/5/15 520

PH27-2.5' 10/5/15 5000 4.8

PH28-3' 10/5/15 920

PH29-1.5' 10/5/15 1000

PH30.3' 10/5/15 10000 <0.2

PH31-3' 10/5/15 5400 <0.2

PH32-3.5' 10/5/15 1900

PH33-3.5' 10/5/15 4700

PH34-3' 10/5/15 4600

PH35-3' 10/5/15 2300

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC



TABLE 1
Concentration of Metals in Soil Samples
2592 Lakeville Highway, Petaluma, CA

Sample ID
Sample 

Date Antim
ony

Arse
nic

Bariu
m

Beryl
liu

m

Cadmium

Chro
mium

Cobalt

Copper

Le
ad

M
ercu

ry

M
olyb

denum
Nick

el

Se
lenium

Sil
ve

r

Thalliu
m

Vanadium 
Zin

c

ST
LC

  Le
ad

TCLP
 Le

ad

PH36-2' 10/5/15 1200

PH37-2.5' 10/5/15 1300

PH38-3' 10/5/15 4300

PH39-1.5' 10/5/15 2100
PH1,6,11,17-1' 

comp 4/28/15 7.5 180 1.6 45 250 0.17 <0.5 <0.5 <0.2

PH1,6,11,17-2.5' 
comp 4/28/15 6.6 180 <0.25 35 17 <0.05 <0.5 <0.5

PH1,11,17,4' PH6-
3.5'comp 4/28/15 3.3 110 <0.25 40 7.5 0.12 <0.5 <0.5

PH3-3', 18-3', 12-
2.5' comp 180

PH1,11,17,5' PH6-
4.5'comp 4/28/15 7.4 140 <0.25 43 8.1 0.054 <0.5 <0.5

PH2,4,14,16-1' 
comp 4/28/15 3.9 240 0.05 67 22 0.23 <0.5 <0.5

PH4,14,16-2' 
PH2-2.5'comp 4/28/15 6.2 150 1.1 45 270 0.21 <0.5 <0.5 12.00

PH2,4,14,16-4' 
comp 4/28/15 1.8 42 0.28 41 10 0.16 <0.5 <0.5

PH2,4,14,16-5' 
comp 4/28/15 5.3 130 <0.25 37 8.4 0.079 <0.5 <0.5

Ph23, 30, 32, 34 
comp 10/5/15 33 3200 6.60 58.00 2100.00 0.67 <0.5 2.20

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC



TABLE 2
Petroleum Hydrocarbon Concentrations

2592 Lakeville Highway
Petaluma, CA

Sample ID
Sample 

Date TPHg

Benze
ne

Toluene

Eth
ylb

enze
ne

Xyle
nes

M
TBE

TPHd

TPHmo

PA-3 6/18/14 <1 <0.005 <0.005 <0.005 <0.005 <0.05 89 660

CS PA-3 2/12/15 1000

CS PA-3N 2/12/15 150

CS PA-3SW 2/12/15 130

CS PA-3SE 2/12/15 590

PH1,6,11,17-1' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH1,6,11,17-2.5' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH1,11,17,4' PH6-3.5'comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH3-3', 18-3', 12-2.5' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH1,11,17,5' PH6-4.5'comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH2,4,14,16-1' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 2.1 5.6

PH4,14,16-2' PH2-2.5'comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 1.3 21

PH2,4,14,16-4' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 2.8 30

PH2,4,14,16-5' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH28, 30, 32, 34 3' comp 10/5/15 19 <0.005 <0.005 <0.005 <0.005 <0.05 60 78

Res. ESL 100 0.74 9.3 4.7 11 8.4 100 100

Ind. ESL 500 1.2 9.3 4.7 11 8.4 110 500

all data in mg/kg: milligrams per kilogram
If blank analyte was not analyzed.

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Previous Investigation Data

Data Collected During Potholing Investigation
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1.0 EXECUTIVE SUMMARY 

The subject site, located at 2592 Lakeville Highway, Petaluma, California, has been the subject 

of several subsurface explorations and soil remediation due to a gasoline release from former 

underground fuel storage tanks at the site.  The fuel release was regulated by the County of 

Sonoma Department of Health Services, Environmental Health Division (SCEHD) and received 

regulatory closure on July 30, 2004.  A subsequent investigation in 2014 by a prospective 

property buyer uncovered potential concerns in the vicinity of the former wastewater ponds 

operated at the site. Elevated concentrations of petroleum hydrocarbons and metals were 

discovered in soil at one location at a depth of approximately 2.5 feet below ground surface. In 

2015, CKG Environmental, Inc. completed shallow subsurface sampling to assess the extent of 

the impact.  

 

This potholing exploration and soil sampling report has confirmed the approximate vertical and 

lateral extents impacted fill and the associated metals in soil. California hazardous concentrations 

of lead occur in a “T” shaped area that partially parallels a former drainage ditch then extends 

westward to the row of trees at the western property line. In this location lead was detected in 

soil samples at concentrations exceeding both the residential and industrial State of California 

Regional Water Quality Control Board, San Francisco Bay Region (SFBRWQCB) 

Environmental Screening Levels (ESLs) and the Califonria Code of Regulations Title 22 Total 

Threshold Limit Concentration (TTLC) and the Soluble Threshold Limit Concentration (STLC). 

Materials that exceed the STLC or TTLC are considered California Hazardous Waste for the 

purposes of disposal. Lead in exceedance of the residential ESL was detected in samples from 

just outside the boundaries of the California Hazardous Waste area. 

 

In addition to lead, cobalt nickel and zinc were detected at concentrations that also exceeded the 

residential ESL. These metals exceedances coincide with the lead impacts except in the vicinity 

of one sample location (PH13)  

 

Based on the results of this sampling approximately 3,666 tons of California Hazardous Waste 

exists at the Site and another 1500 tons of material exceed the residential ESL. The exact extent 

of metals impact is uncertain and could be refined with additional sampling. Although there are 
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some uncertainties in the exact volumes of affected materials there is sufficient information to 

plan and implement a soil remediation project depending on Baywood’s proposed future use of 

the property. 

 

CKG recommends that Baywood LLC submit this report to SCEHD so that they can reopen a 

case and provide regulatory oversight with respect to future work done at the site. In addition to 

providing this document to the SCEHD, Baywood LLC should meet with SCEHD to discuss 

next steps for the site and prepare a Corrective Action Plan to mitigate the elevated metals at the 

site. 
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2.0 INTRODUCTION 

The following report presents the results and conclusions of the potholing exploration and soil 

sampling at 2592 Lakeville Highway, Petaluma, California, conducted by CKG Environmental, 

Inc. 

 

2.1 SITE DESCRIPTION 

The subject site (Site) consists of vacant land located to the south of Lakeville Highway and 

southeast of Casa Grande Road in a mixed commercial and residential area of Petaluma, 

California (Plate 1). The Site is approximately 13 acres in size and is surrounded by a barbed-

wire security fence (Plate 2). The Site is not currently improved. 

 

2.2 BACKGROUND 

The Site has been the subject of several subsurface explorations and remediation due to the 

former presence of underground fuel storage tanks. Soil remediation activities were performed to 

address gasoline-range hydrocarbons present in soil to a depth of 5 feet below grade level (bgl) 

in the vicinity of two former gasoline UST excavations at the Site, (Plate 2). The former owner, 

Darling Delaware (Darling) implemented the soil remediation in accordance with the approved 

Soil Remediation Work Plan for the Site prepared by MFG (MFG, 2000). 

 

Implementation of the Soil Remediation Work Plan began in November 2000 and was completed 

in August 2002.  Between November 2000 and June 2001, approximately 2,390 cubic yards of 

gasoline impacted soil were removed to a depth of approximately 5 feet bgl from the area of the 

former gasoline UST excavations.  The excavated soil was treated by enhanced bioremediation 

in on-site stockpiles.  After the soil had been successfully treated, it was placed and compacted 

back into the excavation.  All final confirmation samples from each stockpile section 

demonstrated that the soil reused at the Site did not contain detectable Total Petroleum 

Hydrocarbons as gasoline (TPHg), at a reporting limit of 1.0 mg/kg or either benzene, toluene, 

ethylbenzene, or xylenes (BTEX) compounds at a concentration greater than 0.0075 mg/kg. 
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Confirmation soil sample data from excavation sidewalls and floor demonstrated that the TPHg 

and BTEX remaining in the soil at the Site did not exceed Risk Based Screening Levels 

(RBSLs), which were selected as the cleanup goals for the Site.  The fuel release was regulated 

by the County of Sonoma Department of Health Services, Environmental Health Division 

(SCEHD) and received regulatory closure on July 30, 2004. 

 

In 2014, AEI Consultants of Walnut Creek, California, on behalf of DeNova Homes conducted a 

Phase II subsurface investigation of potential concerns associated with former wastewater ponds 

operated at the site (AEI Consultants, 2014). Of six samples collected in former pond areas only 

one sample, PA-3, contained elevated concentrations of analytes as follows:  

 

Analyte 
(mg/kg) 

PA-3 
6/18/2014  

TPH mo 660  
Antimony 22 
Copper 280 
Lead 930 
Zinc  2000  

 

AEI sample locations are shown on Plate 2.  PA-3 was collected at a depth of 2.5 feet ft bgl and 

appeared to be below sediments deposited in the former pond.  Further, the boring log for PA-3 

described debris such as brick and glass fragments in the sample, suggesting that some fill 

material may have been dumped in the vicinity. 

 

To assess whether PA-3 was an isolated anomaly or was the result of a more widespread impact 

CKG collected four soil samples with an excavator on February 12, 2015. One sample was 

collected at the original location of PA-3. The three other samples were collected 10 feet away 

from PA-3 to the north, southeast, and southwest. All samples were collected from soil 

excavated from a depth of 2.5 (ft bgl), and analyzed for antimony, copper, lead, zinc, and TPH 

quantified as motor oil (TPHmo). 

 

TPHmo and the metals antimony, copper, lead, and zinc were detected in all of the soil samples 

except one in concentrations at or exceeding the State of California Regional Water Quality 
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Control Board, San Francisco Bay Region (SFBRWQCB), Environmental Screening Levels 

(ESLs) for residential use, (Table 1) 

 

Based on these sampling results CKG concluded that elevated metals and oil in the vicinity of 

PA-3 were not just anomalous or limited. In addition, debris was noted in all the samples 

collected.  

 

CKG then evaluated the location and extent of potential past debris disposal by reviewing 

historical aerial photographs provided by Environmental Data Resources, Inc. (EDR). The aerial 

photographs reviewed were from various years from 1942 through 2012. Based on the aerial 

photography it appears that a landfill was operated on the property west of the Site from possibly 

as early as 1942 through at least 1982. During the early 1950s the landfill activity was close to 

the boundary between the two properties and it appears that some fill material may have been 

placed onto the Site. This fill potentially contains materials that have high concentrations of 

metals.  Plate 3 and 4 illustrate sample locations collected by AEI and by CKG in February 2015 

overlain onto the 1953 and 1965 aerial photographs. Whitish material and soil disturbances are 

visible in the southwest corner of the Property in both photographs. 

 

CKG then recommended collecting additional samples to confirm that fill from the adjacent 

landfill was the source of the detected analytes, and to assess the lateral and vertical extent of 

impact. 
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3.0 POTHOLE EXCAVATION AND SOIL SAMPLING 

3.1 POTHOLE EXCAVATION AND SOIL SAMPLING 

On April 28, 2015, CKG personnel and a hired excavator conducted a pothole exploration 

program in an area that extends outward from PA-3 and encompasses the southwest corner of the 

Site, as shown on Plate 5.  The maximum planned depth of excavation was 10 ft bgl, which is the 

maximum depth that could be reached with the excavator. Samples were collected in each 

sampling location at depths of 1 foot, 2 or 2.5 ft, bgl, and at the base of apparent fill.  The 

maximum depth of the fill encountered during the exploration was approximately 5 ft bgl. The 

deepest sample from each pothole was collected directly below the maximum depth of the fill in 

that area. Samples were collected from the excavator bucket in 2-inch-diameter stainless steel 

sample sleeves which were then sealed, labeled, and stored with ice in an ice chest. Pothole 

locations are shown on Plate 5.  If no debris was observed in a pothole samples were not 

collected and the area was presumed to be free of elevated metals at that location. 

 
3.2 CHEMICAL ANALYSIS 

Soil samples were submitted under chain-of-custody to McCampbell Analytical Laboratory in 

Pittsburg, California.  The following chemical analysis was performed on discrete samples 

collected from the potholes: 

 
• CAM 17 metals by EPA Method 6020 

 
The samples also included four-point composite samples that were made from soil collected at 

selected sampling locations. These composite samples were analyzed to provide data to 

characterize the material for future excavation and disposal. These composite samples were 

analyzed as follows: 

  
• RCRA Metals (As, Ba, Cd, Cr, Pb, Hg, Se, Ag)  

• Volatile Organic Constituents (VOCs)—EPA Method 5035/8260B 

• Semivolatile Organic Constituents (SVOCs)—EPA Method 8270D 

• Polychlorinated biphenyls (PCBs)—EPA Method 3540/8082A 

• TPH as gasoline, diesel and motor oil—EPA Method 8015C 
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If a metal exceeded ten times the Soluble Threshold Limit Concentration (STLC) for the metal, 

that sample was analyzed for soluble concentrations of the metal. Selected samples that exceeded 

the STLC also were analyzed by the Toxicity Characteristic Leaching Procedure (TCLP), to 

evaluate if the materials would be characterized as a RCRA waste. 
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4.0 SOIL SAMPLING RESULTS 

The following describes the results of the soil sampling and chemical analysis from the April 28, 

2015 potholing excavations at the Site.  Concentrations of all detected metals are compared to 

the residential and industrial ESLs, as compiled in the: “Derivation and Application of 

Environmental Screening Levels”, San Francisco Bay Regional Water Quality Control Board, 

December 2013.  Concentrations of metals also were compared to California Code of 

Regulations (CCR) Title 22 Total Threshold Limit Concentration (TTLC) and the Soluble 

Threshold Limit Concentration (STLC). Sample results are presented in Table 1. Analytical 

laboratory reports are included in Appendix A.  Pothole locations are presented on Plate 5. 

 

Lead was detected at concentrations exceeding both the residential and industrial ESLs of 80 and 

320 milligrams per kilogram (mg/kg) in 22 of 59 discrete samples analyzed and in three of nine 

composite samples analyzed. Of those samples 12 exceeded the TTLC of 1000 mg/kg. Selected 

samples where the metals concentration exceeded 10 times the STLC were analyzed for soluble 

lead. Seven of the 11 samples analyzed for soluble lead exceeded the STLC of 5 mg/l.  Seven 

samples also were analyzed for TCLP lead as shown on Table 2. TCLP lead was not detected 

above 5 mg/l.  Metal distributions are illustrated on Plate 5. 

 

Nickel was detected in soil sample PH4-1’ at a concentration exceeding both ESLs. Cobalt was 

detected in soil samples PH-14, and PH-16 at a concentration exceeding the residential ESL and 

in PH-13 at a concentration exceeding the residential and industrial ESLs.  Zinc was detected in 

soil samples PH4-4’, PH5-2’, PH11-2.5’, PH12-2.5’ PH14-4’, and PH16-2.5’ at concentrations 

exceeding both ESLs. These metals were not detected at concentrations exceeding the TTLC or 

10 times the STLC.  No other metals were detected above any of the screening concentrations in 

soils samples collected during this sampling event. 

 

No VOCs, SVOCs, or PCBs were detected above laboratory reporting limits in the composite 

samples analyzed.  Low concentrations of petroleum hydrocarbons were detected in composite 

samples as presented in Table 2. Residential and industrial ESLs for motor oil were exceeded in 

initial discrete samples but not in the composite samples. 
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5.0 DISCUSSION 

The potholing exploration program, in addition to previous soil sampling data has confirmed the 

hypothesis that elevated metals occur at the Site and the source of those metals is debris that was 

placed at the Site in the past.  The main constituent of concern is lead, although there are some 

elevated concentrations of cobalt, nickel and zinc that for the most part occur with the lead.  

Minor incidental heavy petroleum hydrocarbons also occur with the debris.  There is one 

location that appears to have a cobalt concentration above its residential ESL without elevated 

lead.  The source of the cobalt is not clear.  Only lead has concentrations that exceed its TTLC or 

STLC. The TCLP for lead was not exceeded. 

 

In the State of California if a constituent exceeds its STLC or TTLC it is considered a California 

Hazardous Waste for the purposes of disposal. If it also exceeds the TCLP it would be 

considered a RCRA Hazardous Waste, but the lead TCLP was not exceeded.  Based on the 

potholing exploration and soil sampling results it can be stated that the elevated lead occurs 

exclusively within the debris, and has not leached into soil below the debris (based on low 

concentrations of lead in samples collected below the debris).  Field observations indicate that 

the debris occurs typically at a depth of 2.5 feet bgl, although it can be shallower in some 

locations.  Also the debris layer varies from one to three feet thick but is typically approximately 

2 feet thick. 

 

The distribution of the lead impacted debris as shown on Plate 5 was interpreted by using the 

analytical data, field observations, and examining aerial photographs from 1953 and particularly 

1965. The boundaries of each impacted area are estimated based on looking for boundaries of 

what appeared to be disturbed soil in the historic photographs.  These boundaries are estimates 

and some areas are uncertain as indicated by question marks on Plate 5.  Despite the 

uncertainties CKG has calculated approximate volumes of debris that may exist for the waste.  

These are very rough estimates and could be refined with additional data. 
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California Hazardous Waste (red hatches on Plate 5): 

 Total Area (ft2)  33,000 ft2 

 Total Volume (ft3)  66,000 ft2 

Total Volume (yards3) 2,444 yd3 

Total Tonnage (1.5x yd3) 3,666 tons 

 

Non Hazardous Soil to be Disposed to meet Residential ESL 

 Total Area (ft2)  13,500 ft2 

 Total Volume (ft3)  27,000 ft2 

Total Volume (yards3) 1,000 yd3 

Total Tonnage (1.5x yd3) 1,500 tons 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the potholing exploration and soil sampling results the following conclusions and 

recommendations can be made: 

 

6.1 CONCLUSIONS 

This potholing exploration and soil sampling event has confirmed the approximate vertical and 

lateral extents of the fill and the associated metals in it. 

 

Based on the results of this sampling approximately 3,666 tons of California Hazardous Waste 

exists at the Site and another 1500 tons of material exceed the residential ESL. 

 

The exact extent of metals impacts are uncertain and could be refined with additional sampling. 

 

Although there are some uncertainties in the exact volumes of affected materials there is 

sufficient information to plan and implement a soil remediation project depending on Baywood’s 

proposed future use of the property. 

 

 
6.2 RECOMMENDATIONS 

CKG recommends that Baywood LLC. Submit this report to SCEHD so that they can reopen a 

case and provide regulatory oversight with respect to future work done at the site. 

 

In addition to providing this document to the SCEHD, Baywood LLC should meet with SCEHD 

to discuss next steps for the site and prepare a Corrective Action Plan to mitigate the elevated 

metals at the site. 
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8.0 LIMITATIONS 

 
CKG Environmental, Inc. prepared this report in accordance with generally accepted standards 

of care which exist in Northern California at this time.  It should be recognized that definition 

and evaluation of geologic and environmental conditions is a difficult and an inexact science. 

 

Conclusions and recommendations presented in this report are based on the results of excavating 

potholes and collecting soil samples and quantitative analysis of those samples conducted by 

McCampbell Analytical.  Only work described herein was performed.  As such CKG cannot 

render opinions on issues not resulting directly from the work performed. 

 

Judgments leading to conclusions and recommendations are generally made with incomplete 

knowledge of the subsurface conditions present.  More extensive studies, including additional 

subsurface investigations, may be performed to reduce uncertainties.  If the client wishes to 

reduce the uncertainties of this investigation, CKG should be notified for additional consultation.  

No warranty, expressed or implied, is made. 

 

This report may be used only by the client and only for the purposes stated, within a reasonable 

time from its issuance.  Land use, site conditions (both onsite and offsite) or other factors may 

change over time, and additional work may be required with the passage of time.  Any party 

other than the client who wishes to use this report shall notify CKG of such intended use.  Based 

on the intended use of the report, CKG may require that additional work be performed and that 

an updated report be issued.  Non-compliance with any of these requirements by the client or 

anyone else will release CKG from any liability resulting from the use of this report by any 

unauthorized party. 
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TABLE 1
Concentration of Metals in Soil Samples
2592 Lakeville Highway, Petaluma, CA

Sample ID
Sample 

Date Antim
ony
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nic
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m
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m
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  Le
ad

TCLP
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ad

Previous Investigation Data

PA-3 6/18/14 22 280 930 2000

CS PA-3 2/12/15 18 270 1800 4300

CS PA-3N 2/12/15 20 810 1400 3400

CS PA-3SW 2/12/15 24 1300 2800 3900

CS PA-3SE 2/12/15 25 670 1500 3600

PH1-1' 4/28/15 <0.5 1.9 170 0.56 <0.25 34 7.9 18 6.40 0.17 <0.5 40 <0.5 <0.5 <0.5 30 31

PH1-2.5' 4/28/15 2.6 6.7 180 <0.5 1.7 45 14 49 250 0.19 0.74 38 <0.5 <0.5 <0.5 32 620 2.8 <0.2

PH1-4' 4/28/15 <0.5 4.0 310 0.92 0.28 62 9.4 33 20 0.10 0.69 44 <0.5 <0.5 <0.5 57 81

PH1-5' 4/28/15 <0.5 6.9 180 0.62 <0.25 34 7.1 24 16 <0.05 0.54 29 <0.5 <0.5 <0.5 33 58

PH2-2.5" 4/28/15 1300 <0.2

PH3-1.5' 4/28/15 <0.5 2.8 100 <0.5 <0.25 34 10 15 6.6 0.098 <0.5 37 <0.5 <0.5 <0.5 30 29

PH3-3' 4/28/15 3.9 15 270 <0.5 2.1 65 13 170 520 0.63 3.3 78 <0.5 <0.5 <0.5 45 690 18

PH3-4' 4/28/15 <0.5 1.8 38 0.52 <0.25 40 6.7 28 9.2 0.13 0.6 37 <0.5 <0.5 <0.5 29 54

PH4-1' 4/28/15 <0.5 1.8 190 0.58 <0.25 32 7.2 18 6.3 0.15 <0.5 335 <0.5 <0.5 <0.5 26 29 1.7 Ni

PH4-2.5' 4/28/15 0.65 6.6 160 0.58 0.27 41 14 32 50 0.12 0.63 44 <0.5 <0.5 <0.5 36 200

PH4-4' 4/28/15 2.5 6.5 180 0.58 0.86 53 13 94 240 0.36 0.67 50 <0.5 <0.5 <0.5 46 1100 4.8

PH4-5' 4/28/15 <0.5 9.8 150 0.84 <0.25 40 11 22 8.7 0.062 0.53 44 <0.5 <0.5 <0.5 52 36

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC

Previous Investigation Data

Data Collected During Potholing Investigation



TABLE 1
Concentration of Metals in Soil Samples
2592 Lakeville Highway, Petaluma, CA

Sample ID
Sample 
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PH5-2' 4/28/15 50 7.4 320 <0.25 2.4 54 11 210 1900 0.42 0.7 58 <0.5 0.69 <0.5 39 1300 110 0.77

PH5-4' 4/28/15 1.8 2.4 220 0.88 0.54 48 12 41 43 0.28 <0.5 55 <0.5 <0.5 <0.5 38 160

PH5-5' 4/28/15 <0.5 3.2 140 0.63 <0.25 38 7.1 18 7.8 <0.05 <0.5 36 <0.5 <0.5 <0.5 43 25

PH6-1' 4/28/15 <0.5 3.7 140 0.69 <0.25 43 12 24 13 0.14 <0.5 41 <0.5 <0.5 <0.5 39 44

PH6-2.5' 4/28/15 1.9 4.4 160 0.56 0.83 54 15 55 120 0.14 <0.5 65 <0.5 <0.5 <0.5 37 330 3.0

PH6-3.5 4/28/15 <0.5 4.7 110 0.84 0.32 53 9.6 34 10 0.19 0.83 55 <0.5 <0.5 <0.5 45 72

PH6-4.5' 4/28/15 <0.5 6.5 170 0.64 <0.25 34 25 19 10 <0.05 0.54 37 <0.5 <0.5 <0.5 35 27

PH7-2' 4/28/15 0.56 3.6 190 0.55 <0.25 64 18 29 14 0.094 <0.5 77 <0.5 <0.5 <0.5 46 53

PH7-3' 4/28/15 <0.5 2.6 140 0.67 <0.25 40 18 23 11 0.11 <0.5 50 <0.5 <0.5 <0.5 39 41

PH7-4' 4/28/15 <0.5 5.9 100 0.51 <0.25 38 5.1 21 5.7 0.081 2.3 26 <0.5 <0.5 <0.5 38 37

PH8-2' 4/28/15 <0.5 3.3 180 0.67 <0.25 43 13 22 9.9 0.14 <0.5 46 <0.5 <0.5 <0.5 37 37

PH8-4' 4/28/15 <0.5 4.7 66 0.5 <0.25 44 9.1 25 19 0.19 <0.5 43 <0.5 <0.5 <0.5 39 78

PH9-2' 4/28/15 <0.5 2.1 110 0.57 <0.25 35 8.8 17 6.8 0.088 <0.5 35 <0.5 <0.5 <0.5 28 28

PH9-4' 4/28/15 1.2 7.9 160 0.7 0.44 73 12 56 59 0.41 0.97 68 <0.5 <0.5 <0.5 60 220

PH10-2' 4/28/15 0.72 7.0 250 0.8 0.43 54 17 38 38 0.18 0.66 65 <0.5 <0.5 <0.5 53 210

PH10-4' 4/28/15 1.2 6.8 220 0.66 0.85 64 11 78 66 0.27 0.88 78 <0.5 <0.5 <0.5 55 260

PH11-1' 4/28/15 <0.5 3.1 210 0.79 <0.25 53 8.7 26 11 0.16 <0.5 47 <0.5 <0.5 <0.5 45 44

PH11-2.5' 4/28/15 3.5 13 250 0.67 3.5 63 16 140 500 0.94 1.6 70 <0.5 0.51 <0.5 53 1400 41 <0.2

PH11-4' 4/28/15 <0.5 8.9 180 0.65 0.49 78 13 44 24 0.51 0.64 77 <0.5 <0.5 <0.5 61 160

PH11-5' 4/28/15 <0.5 14 67 0.62 0.32 46 6.9 44 12 0.15 1.9 35 0.57 <0.5 <0.5 49 57

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC
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PH12-1' 4/28/15 <0.5 3.1 290 <1.0 <0.25 52 9.5 25 7.6 0.24 <0.5 52 <0.5 <0.5 <0.5 46 40

PH12-2.5' 4/28/15 2.3 11 240 <1.0 2.3 57 16 89 290 0.42 1.0 60 <0.5 <0.5 <0.5 46 810 10 <0.2

PH12-3.5' 4/28/15 0.8 4.3 87 <1 1 49 9.2 77 85 0.38 <0.5 50 <0.5 <0.5 <0.5 36 350

PH12-4.5' 4/28/15 <0.5 2.5 140 <1.0 0.78 25 4.2 30 6.4 0.078 1.0 36 0.7 <0.5 <0.5 31 62

PH13-2' 4/28/15 <0.5 4.0 110 <1.0 <0.25 32 115 16 14 0.10 0.76 45 <0.5 <0.5 <0.5 33 44

PH13-4' 4/28/15 <0.5 6.4 160 <1.0 <0.25 31 12 14 5.9 0.056 <05 33 <0.5 <0.5 <0.5 45 29

PH14-1' 4/28/15 0.78 3.5 120 <1.0 2.7 58 14 31 40 0.21 <0.5 53 <0.5 <0.5 <0.5 62 95

PH14-2.5' 4/28/15 0.62 3.5 180 <0.5 <0.25 50 15 26 21 0.18 <0.5 48 <0.5 <0.5 <0.5 51 80

PH14-4' 4/28/15 3.8 8.2 160 <1.0 2.3 58 15 92 390 0.45 1.5 64 <0.5 <0.5 <0.5 62 840 15 0.87

PH14-5' 4/28/15 <0.5 8.1 210 <1.0 <0.25 41 44 17 8.9 0.051 0.93 44 <0.5 <0.5 <0.5 59 33

PH15-2' 4/28/15 <0.5 6.9 160 <1.0 <0.25 53 14 22 54 0.19 <0.5 59 <0.5 <0.5 <0.5 45 77

PH15-4' 4/28/15 <0.5 8.5 180 <1.0 <0.25 43 24 27 27 0.18 1.4 53 <0.5 <0.5 <0.5 55 210

PH15-5' 4/28/15 <0.5 9.8 160 <1.0 <0.25 48 12 20 7.4 0.065 <0.5 38 <0.5 <0.5 <0.5 67 35

PH16-1' 4/28/15 3.3 48 250 <1.0 0.8 60 19 130 300 0.29 1.7 59 <0.5 <0.5 <0.5 59 490

PH16-2.5' 4/28/15 5.3 6.4 240 <0.5 1.9 54 13 130 400 0.20 0.56 56 <0.5 <0.5 <0.5 44 960 27 <0.2

PH16-4' 4/28/15 3.5 5.5 240 0.59 0.83 50 12 76 160 0.46 <0.5 49 <0.5 <0.5 <0.5 53 480

PH16-5' 4/28/15 <0.5 8.0 310 0.66 <0.25 40 36 19 9.9 0.050 0.56 42 <0.5 <0.5 <0.5 54 30

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC



TABLE 1
Concentration of Metals in Soil Samples
2592 Lakeville Highway, Petaluma, CA

Sample ID
Sample 

Date Antim
ony

Arse
nic

Bariu
m

Beryl
liu

m

Cadmium

Chro
mium

Cobalt

Copper

Le
ad

M
ercu

ry

M
olyb

denum
Nick

el

Se
lenium

Sil
ve

r

Thalliu
m

Vanadium 
Zin

c

ST
LC

  Le
ad

TCLP
 Le

ad

PH17-1' 4/28/15 0.70 3.9 160 <0.5 <0.25 79 13 29 7.8 0.059 <0.5 75 <0.5 <0.5 <0.5 51 45

PH17-2.5' 4/28/15 0.56 3.2 270 0.75 0.66 55 12 30 40 0.25 <0.5 66 <0.5 <0.5 <0.5 42 170

PH17-4' 4/28/15 0.89 6.4 160 0.73 1.3 59 14 63 23 0.24 1.3 59 <0.5 <0.5 <0.5 63 470

PH17-5' 4/28/15 <0.5 4.7 110 0.71 <0.25 43 5.6 13 7.9 <0.05 0.71 28 <0.5 <0.5 <0.5 47 30

PH18-1' 4/28/15 2.3 9.6 440 0.53 <0.25 47 16 52 99 0.12 1.1 57 <0.5 <0.5 <0.5 63 92
PH1,6,11,17-

1' comp 4/28/15 7.5 180 1.6 45 250 0.17 <0.5 <0.5 <0.2

PH1,6,11,17-
2.5' comp 4/28/15 6.6 180 <0.25 35 17 <0.05 <0.5 <0.5

PH1,11,17,4
' PH6-

3.5'comp 4/28/15 3.3 110 <0.25 40 7.5 0.12 <0.5 <0.5
PH3-3', 18-

3', 12-2.5' 
comp 180

PH1,11,17,5
' PH6-

4.5'comp 4/28/15 7.4 140 <0.25 43 8.1 0.054 <0.5 <0.5
PH2,4,14,16-

1' comp 4/28/15 3.9 240 0.05 67 22 0.23 <0.5 <0.5
PH4,14,16-

2' PH2-
2.5'comp 4/28/15 6.2 150 1.1 45 270 0.21 <0.5 <0.5 12.00

PH2,4,14,16-
4' comp 4/28/15 1.8 42 0.28 41 10 0.16 <0.5 <0.5

PH2,4,14,16-
5' comp 4/28/15 5.3 130 <0.25 37 8.4 0.079 <0.5 <0.5

Res. ESL 20 11* 750 4.0 12 1000 23 230 80 6.7 40 150 10 20 0.78 200 600

Ind. ESL 20 11* 1500 8 12 2500 80 230 320 10 40 150 10 40 10 200 600

TTLC 500 500 10,000 75 100 2500 8,000 2500 1000 20 3500 2000 100 500 700 2400 5000 1000

STLC 15 5 100 0.75 1 5 80 25 5 0.2 350 20 1.0 5 7 24 250 5

mg/kg: milligrams per kilogram

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Highlighted data exceeds the STLC or TTLC



TABLE 2
Petroleum Hydrocarbon Concentrations

2592 Lakeville Highway
Petaluma, CA

Sample ID
Sample 

Date TPHg

Benze
ne

Toluene

Eth
ylb

enze
ne

Xyle
nes

M
TBE

TPHd

TPHmo

Previous Investigation Data

PA-3 6/18/14 <1 <0.005 <0.005 <0.005 <0.005 <0.05 89 660

CS PA-3 2/12/15 1000

CS PA-3N 2/12/15 150

CS PA-3SW 2/12/15 130

CS PA-3SE 2/12/15 590

PH1,6,11,17-1' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH1,6,11,17-2.5' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH1,11,17,4' PH6-3.5'comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH3-3', 18-3', 12-2.5' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH1,11,17,5' PH6-4.5'comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

PH2,4,14,16-1' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 2.10 5.6

PH4,14,16-2' PH2-2.5'comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 1.30 21

PH2,4,14,16-4' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 2.80 30

PH2,4,14,16-5' comp 4/28/15 <1 <0.005 <0.005 <0.005 <0.005 <0.05 <1 <5

Res. ESL 100 0.74 9.3 4.7 11 8.4 100 100

Ind. ESL 500 1.2 9.3 4.7 11 8.4 110 500

all data in mg/kg: milligrams per kilogram
If blank analyte was not analyzed.

Highlighted data exceeds the ESL

Highlighted data exceeds the industrial/commercial ESL

Previous Investigation Data

Data Collected During Potholing Investigation
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September 2, 2014 
 
DeNova Homes, Inc. 
Attn: Mr. Trent Sanson  
1500 Willow Pass Court 
Concord, California 94520 
 
Subject: Phase II Subsurface Investigation 

2592 Lakeville Highway 
  Petaluma, California 

AEI Project No. 327703 
 

Dear Mr. Sanson:  
 
AEI Consultants (AEI) is pleased to provide this report which describes the activities and 
presents a summary of the results of the Phase II Subsurface Investigation performed at the 
above referenced subject property (Figure 1).  This investigation was completed in general 
accordance with the authorized scope of services and limitations outlined in AEI proposal 
number 36788.   
 

1.0 SITE DESCRIPTION 

The subject property consists of vacant land located to the south of Lakeville Highway and 
southeast of Casa Grande Road in a mixed commercial and residential area of Petaluma, 
California (Figure 2).   

The subject property totals approximately 13 acres and is surrounded by a barbed-wire security 
fence.  The property is not currently improved with any permanent structures, but it occupied 
part-time by a caretaker living in a trailer home parked on-site in the northeast corner of the 
property.  Two large mounds of fill material (primarily soil and rock debris), which reportedly 
originated from an off-site source, are located along the northern boundary of the property.  In 
addition, a pile of concrete construction debris and a smaller pile of Class II Aggregate 
(concrete and asphalt) are located in the central portion of the property.   

The subject property lies at an elevation of about 10 feet above mean sea level.  The nearest 
surface water body is the Petaluma River, located approximately 0.2 miles to the 
west-southwest.  The land surface slope and direction of groundwater flow beneath the subject 
property are generally towards the Petaluma River.  A wetland area lies between the subject 
property and the Petaluma River.   

Based on a review of the United States Geological Survey (USGS) Geologic Map of Parts of 
Sonoma County, California, the surficial geology consists of artificial fill material and alluvium 
overlying fine-grained marine and freshwater marsh deposits.  Groundwater generally occurs 
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between 1 and 7 feet below ground surface (bgs).  Additional information related to site 
geology and groundwater conditions are provided in Section 4.1, below. 

 

2.0 BACKGROUND 

A Phase I Environmental Site Assessment (ESA) was performed by AEI as detailed in a report 
dated March 24, 2014 (AEI Project Number 327703).  Based on the findings of the Phase I ESA, 
the subject property was occupied by the Royal Tallow and Soap Company (RTSC) facility from 
at least 1955 through 1986, when operations ceased.  The property has been vacant land since 
the former facility buildings were demolished in 2008.  The Phase I ESA documented multiple 
recognized environmental conditions (RECs) on the subject property, which are discussed 
further below. 

• Records on file with the Sonoma County Environmental Health Department (SCEHD) 
indicate that former Northwestern Pacific Railroad spur and right of way was located 
along northern property boundary from at least 1914 until 1980 (Figure 2).  According to 
a representative of the subject property, Mr. Patrick Imbimbo, the railroad spur was 
removed in 2008.  The railroad spur was identified as a REC due to the historical 
practice of applying of oils that may have contained polychlorinated biphenyls (PCBs), 
herbicides and arsenic for pest and weed control.  There is also the potential presence 
of creosote in railroad ties as well as issues related to the historical practice of using coal 
cinders for track fill material which can contain elevated levels of heavy metals. 

• Based on an interview with former RTSC employee, Mr. Pete Terribilini, the facility 
included a clarifier and a series of waste water disposal ponds.  According to Mr. 
Terribilini, the RTSC facility was washed down daily, and water from this process flowed 
into a sump located in the southern portion of the facility.  The water from this cleaning 
process was reportedly filled with “tallow and grease”, which were skimmed off the 
sump daily and returned to the facility for reuse in the manufacturing process.  The 
remaining waste water flowed into waste water ponds on the southern portion of the 
subject property (Figure 2).  Mr. Terribilini stated that he had no knowledge of other 
chemicals or solvents used on-site during the rendering processes or 
cleaning/maintenance activities.  Although the waste water likely contained mostly 
organic materials, the sump and waste water ponds were identified as RECs due to the 
potential that that hazardous materials could have been present in the waste water and 
been deposited in the sump and/or waste water disposal ponds.   

• According to a map on file with the SCEHD, two septic tanks were located east adjacent 
to the main RTSC rendering plant.  The associated leach field extended to the 
southwest.  It is unclear whether the septic system was used solely for restroom waste 
disposal, or if other waste water was discharged into the system.  The septic tank and 
leach field were identified as RECs due to the long industrial nature of the property, the 
lack of regulatory oversight, and the potential that hazardous materials could have 
entered the septic system and leach field.  

• During its operational history, an auto maintenance garage with two underground 
storage tanks (USTs) was located on the northwestern portion of the property.  Based 
on information available in the Case Closure Summary and Remedial Action Completion 
Certificate on file with the State Water Resources Control Board (SWRCB) GeoTracker 
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online database, one 1,000-gallon UST and one 2,000-gallon UST, both containing 
regular unleaded gasoline, were removed from the northwestern portion (west of the 
RTSC facility buildings) of the subject property on June 30, 1990.  During tank removal 
activities, holes were observed in both USTs and the backfill was noted as contaminated 
around both USTs.  Gasoline-related petroleum hydrocarbons were detected in soil and 
groundwater samples during removal of the former USTs.  Remediation activities 
conducted to address the impacted media included the excavation of approximately 
2,400 cubic yards of contaminated soil followed by installation of a 10 groundwater well 
monitoring network, and extraction, treatment, and disposal of approximately 88,000-
gallons of groundwater.  Upon site closure, all contaminants in groundwater were below 
laboratory reporting limits except 1,2-dichloroethane (1,2-DCA) which was detected at  
0.0016 parts per million (ppm).  However, elevated levels of gasoline constituents were 
reported as remaining in soils in the vicinity of the USTs.  It was also noted that soil and 
groundwater were not tested for diesel or motor oil.  

Additionally, during remediation of soils in the area of the former USTs, soil borings 
were advanced and samples were taken from the area of the auto maintenance garage 
which indicated high levels of total petroleum hydrocarbons as gasoline (TPH-g) in soil.  
However, it does not appear that the soils in this area were excavated, and it appears 
likely that contamination remains in place.  

As a stipulation for granting Site closure, the SCEHD stated that future site development 
should address residual soil contamination in the vicinity of the former UST area.   

• According to the property contact Mr. Patrick Imbimbo, fill material from an off-site 
source has been stockpiled on the northern portion of the subject property.  Mr. 
Imbimbo stated that the soil was deemed as “clean” before it was deposited on the 
subject property, and that there are plans to use this fill material redevelopment of the 
subject property.  However, no information has been identified to document the origin 
of the material.  Likewise, no soil testing data was identified to verify that there were 
contaminants in the material.   

Given the potential environmental concerns related to the RECs described above and that the 
property is under consideration for residential development, AEI recommended a subsurface 
investigation evaluate potential impacts to the subsurface of the subject property, and to assess 
the suitability of the on-site fill material for residential use.  

 

3.0 INVESTIGATION EFFORTS   

AEI was retained to perform additional investigation activities at the subject property, including 
the collection of soil, soil gas, and groundwater samples to evaluate environment conditions on 
the subject property.  All work was performed under the oversight of a California-licensed 
professional geologist. 

AEI performed a site inspection with Mr. Patrick Imbimbo on June 9, 2014 to measure the 
stockpiled soils and confirm access to soil boring locations.  Based on the results of the site 
inspection, it was determined that two stockpiles of soil are present along the northern 
boundary of the property (Figure 3).  Field measurements indicate that the stockpiles measure 
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between 10 and 12 feet in thickness and that the total volume of soil present in the stockpiles is 
approximately 18,000 cubic yards (western stockpile) and 7,000 cubic yards (eastern stockpile).   

Additionally, Mr. Imbimbo stated that the former UST area had been excavated to a depth of 12 
feet bgs during removal of the tanks and that following removal of the tanks, the impacted soil 
was used to backfill the excavation.  An employee of Mr. Imbimbo had staked out the 
approximate area of excavation, which generally corresponded with maps and other 
documentation provided in the Phase I ESA.   

Based on information gathered during the site inspection, it was determined that the former 
UST area, the former septic tank and leach field, and a significant portion of the footprint of the 
former facility buildings are located beneath the western stockpile, which is estimated at 12 feet 
in thickness.  Where appropriate, soil samples collected to characterize these areas have been 
labeled as “SP” (stockpile) samples to account for the thickness of the stockpile material above 
original ground surface. Thus, where borings were completed through the stockpile, the 
thickness of the stockpiled soil can be subtracted from the total drilling depth to estimate the 
soil and groundwater sample depth relative to estimated original ground surface. 

3.1 Health and Safety Plan  

A site-specific health and safety plan was prepared, reviewed by onsite personnel, and kept 
onsite for the duration of the fieldwork.  

3.2 Permitting and Utility Clearance  

Drilling permits were obtained from SCEHD for this investigation (Appendix A).  The public 
underground utility locating service Underground Service Alert (USA) was notified to identify 
public utilities in the work area.  Soil borings were advanced to approximately 5-feet bgs with a 
hand-augur before advancing drill rig tooling to clear for utilities.  

3.3 Drilling and Sample Collection 

On June 17 through June 19, and June 23, 2014, a total of 62 soil samples were collected from 
the subject property (Figures 2 and 3).  Soil sampling was conducted using a combination of 
hand-tools and direct-push drilling.  The direct-push borings were performed by Environmental 
Control Associates (ECA) of Aptos, California using GeoProbe® 6600 and 5410 truck-mounted 
direct-push drilling rigs.   

Direct-push borings were completed using 2.25-inch outer diameter rods.  Soil cores were 
collected continuously from the borings by advancing the rods equipped with acetate sample 
liners in approximately 4-foot intervals.  After each interval, the core was retrieved to the 
surface, the core barrel was disassembled, and the sample liner was transferred to the onsite 
geologist.  The soil borings were logged using the Unified Soil Classification System.  A photo 
ionization detector (PID) was used to field screen the soil samples for the presence of volatile 
organic compounds (VOCs).  PID readings were included on the boring logs (Appendix B).   

Following collection, the soil samples were labeled and placed into an iced cooler for transfer to 
the analytical laboratory.  Following soil sample collection, groundwater samples were collected 
from borings PA-1 through PA-4, PB-1, SMP-1, ST-1, LF-1 and LF-2, AM-1 through AM-3, UST-1 
through UST-6, and BLDG-1 through BLDG-3.  Groundwater was collected by placing a 
temporary polyvinyl chloride (PVC) casing inserted into the borehole, allowing the water to 
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recharge in the borehole, then collecting a groundwater sample using a peristaltic pump.  
Following collection, the samples were labeled and placed into an iced cooler for transfer to the 
analytical laboratory. 

Soil and groundwater samples were delivered under appropriate chain-of-custody 
documentation to McCampbell Analytical, Inc. (MAI) of Pittsburg, California for analysis.  Soil 
gas samples were transported by FedEx under appropriate chain-of-custody documentation to 
Eurofins Air Toxics of Folsom, California for analysis.  Laboratory analytical documentation is 
provided in Appendix C. 

All soil sample locations were marked with labeled wooden stakes.  Down-hole equipment was 
properly decontaminated between successive borings.  The location and purpose of each 
boring, along with a summary of samples analyzed, is discussed briefly below. 

Former Railroad Spur Area 

On June 23, 2014, three borings (RS-1 through RS-3) were advanced along the former 
railroad spur on the northern portion of the subject property.  Soil samples were 
collected from these borings using a shovel and/or hand-auger. Three soil samples (one 
each from borings RS-1 through RS-3) were analyzed for the following: 

• TPH Multi-range by EPA Method 8015M 
• Organo-chlorine Pesticides and PCBs by EPA Method 8081A/8082 
• Semi-Volatile Organic Compounds (SVOCs) by EPA Method 8270C 
• Chlorinated Herbicides by EPA Method 8151A 
• PAHs/PNAs by EPA Method 8270C-SIM 
• CAM 17 Metals by EPA Method 6020 
 
Waste Water Ponds Area 

On June 17, 2014, six borings were advanced in the area of the waste water ponds (PA-
1 through PA-4, PB-1, and PB-2) for the collection of soil and groundwater samples.  Six 
soil samples (one each from borings PA-1 through PA-4, PB-1 and PB-2) and two 
groundwater samples (PA-3 and PB-1) were analyzed for the following: 

• TPH Multi-range by EPA Method 8015M 
• VOCs by EPA Method 8260B 
• CAM 17 Metals by EPA Method 6020 
 
Sump 

On June 19, 2014, one boring was advanced in the area of the process sump (SMP-1) 
for the collection of soil and groundwater samples.  One soil sample and one 
groundwater sample (SMP-1) were analyzed for the following: 

• TPH Multi-range by EPA Method 8015M 
• VOCs by EPA Method 8260B 
• CAM 17 Metals by EPA Method 6020 
 
Septic Tanks and Leach Field Areas 

On June 19, 2014, three borings were advanced in the area of the septic tank (ST-1) 
and septic tank leach field (LF-1 and LF-2) for the collection of soil and groundwater 
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samples.  Three soil samples and three groundwater samples (one soil and one 
groundwater sample from each boring) were analyzed for the following: 

• TPH Multi-range by EPA Method 8015M 
• VOCs by EPA Method 8260B 
• CAM 17 Metals by EPA Method 6020 
 
Former Auto Maintenance Area 

On June 17, 2014, three direct-push borings were advanced within the area of the 
former auto maintenance area (AM-1 through AM-3) for the collection of soil and 
groundwater samples. Three soil samples and three groundwater samples (one soil and 
one groundwater sample from each from boring) were analyzed for the following: 

• TPH Multi-range by EPA Method 8015M 
• VOCs by EPA Method 8260B 
 
Former UST Area 

On June 17, 2014, six direct-push borings were advanced around the area of the former 
USTs (UST-1 through UST-6) for the collection of soil and groundwater samples.  Twelve 
soil samples (two each from borings UST-1 through UST-6) were analyzed for: 

• TPH Multi-range by EPA Method 8015M 
• Methyl tert-Butyl Ether (MTBE) and Benzene, Toluene, Ethylbenzene, and 

Xylenes (MBTEX) by EPA Method 8260B 

Six groundwater samples (one each from borings UST-1 through UST-6) were analyzed 
for: 

• TPH Multi-range by EPA Method 8015M 
• VOCs by EPA Method 8260B 
 
Former Facility Building Footprint Area 

On June 19, 2014, three direct-push borings (BLDG-1 through BLDG-3) were advanced 
within the footprint of the former RTSC facility buildings for the collection of soil and 
groundwater samples.  Three soil samples and three groundwater samples (one soil and 
one groundwater sample from each boring) were analyzed for:  

• TPH Multi-range by EPA Method 8015M 
• CAM 17 Metals by EPA Method 6020B 
 
Soil Stockpile Sampling 

Between June 17 and 19, 2014, a total of 26 soil samples were collected from the 
western stockpile located along the northern portion of the subject property to 
characterize the material for potential use as on-site fill.  The sampling frequency and 
analyses were selected based on the guidelines outlined in Information Advisory: Clean 
Imported Fill Material by the Department of Toxic Substances Control (DTSC). Twenty-
six soil samples collected from nine borings completed in the west stockpile were 
analyzed for the following: 
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• TPH Multi-range by EPA Method 8015M 
• OC Pesticides and PCBs by EPA Method 8080A 
• OP Pesticides by EPA Method 8141 
• VOCs by EPA Method 8260 
• SVOCs by EPA Method 8270 
• Chlorinated Herbicides by EPA Method 8151 
• PAHs/PNAs by EPA Method 8270 
• CAM 17 Metals by EPA Method 6010 
• Asbestos by PLM Carb 435 
 

3.4 Soil Gas Sample Collection  

On June 17 through June 19, 2014, soil gas sampling was conducted on the subject property 
(Figure 2). Six direct-push borings (G-1 through G-6) were advanced for the construction of 
temporary soil gas probes and subsequent collection of soil gas samples. The sampling was 
conducted in general accordance with the guidelines outlined in Advisory: Active Soil Gas 
Investigations by the DTSC. 

• Probes G-1 and G-2 were advanced within the former auto maintenance area on the 
northwestern portion of the subject property.  These probes were constructed at 
approximately 3 feet bgs due to the presence of shallow groundwater observed in 
adjacent soil borings.  

• Probes G-3 and G-4 were advanced through the stockpiled soil within the area of the 
former USTs on the north-northwestern portion of the subject property.  The probes 
were constructed at approximately 5 feet bgs.  

• Probes G-5 and G-6 were advanced through the stockpiled soil within the building 
footprint on the northern portion of the subject property.  Probe G-5 was constructed at 
approximately 5 feet bgs.  Due elevated water levels in the area probe G-6 was 
constructed at 3 feet bgs.  

The soil gas probes were constructed of 0.25-inch diameter Teflon tubing connected to a 1-inch 
disposable plastic probe tip.  Per DTSC’s guidance, the probe tip was placed in the middle of an 
annular filter pack composed of approximately 1 foot of sand, sealed with an appropriate 
amount of dry granular bentonite, and finished to near ground surface with hydrated granular 
bentonite to just below ground surface.   

A vacuum tightness test was performed on the sampling train prior to soil gas sampling using a 
clean 60-milliliter (mL) syringe.  Once the sample train passed the tightness test, 3 volumes of 
air were purged from the sample train using a dedicated purge canister.  The soil gas sample 
was then collected into a 1-liter Summa canisters equipped with a flow regulator set at 200 mL 
per minute.  A vacuum gauge was used to measure the initial vacuum pressure in the sampling.  
A leak check was performed by applying a cloth rag with isopropyl alcohol to the sampling train 
connection points during sampling.   

Soil gas sampling equipment was obtained from Eurofins Air Toxics of Folsom, California.  Each 
canister was individually checked, tested by the laboratory for air tightness and proper vacuum 
and batch certified for purity prior to shipping.  Once sampling was completed, each summa 
canister was sealed with a slight vacuum prior to sealing.  Following collection, the samples 
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were labeled and stored for transfer to the analytical laboratory to be analyzed for TPH-g and 
VOCs including naphthalene by EPA Method TO-15 

3.5 Boring Destruction 

Following completion of sample collection and removal of tooling, the borings were backfilled 
with neat cement grout as required by the permitting agency and completed at the surface with 
native soil to match the surrounding conditions.   

3.6 Investigation Derived Wastes 

Investigation derived waste was stored on-site in 5-gallon buckets pending receipt of the 
analytical data. 

 

4.0 FINDINGS 

For the purpose of providing context to the data obtained during this investigation, analytical 
results are compared to the December 2013 Environmental Screening Levels (ESLs) established 
by the San Francisco Bay Regional Water Quality Control Board.  The ESLs are considered to be 
conservative.  Under most circumstances, and within the limitations described in the ESL 
guidance document, the presence of a chemical in soil, soil gas or groundwater at 
concentrations below the appropriate ESL can generally be assumed to not pose a significant 
threat to human health or the environment.  Additional evaluation may generally be required at 
sites where a chemical is present at concentrations above corresponding appropriate ESL 
values.  In certain cases, several ESLs are available which consider several exposure scenarios, 
land or groundwater use, and other site characteristics, the selection of which may be a matter 
for regulatory consideration and professional judgment.  While a detailed exposure pathway 
and risk analysis is outside of the scope of this assessment, several ESLs are included in the 
Tables to provided added context to the results.   

4.1 Geology and Hydrogeology 

Native soil encountered in each of the borings generally consisted of clayey silt underlain by a 
silty sand layer, which is underlain by a hard plastic clay (Appendix B).  Soil encountered while 
drilling through the stockpile was characterized as a mixture of clay, sand, gravel, asphalt 
pieces, brick debris, and glass fragments.  The average thicknesses of the stockpiles ranged 
between approximately 10 and 12 feet. 

Groundwater was encountered in all borings except PB-2.  First groundwater was generally 
encountered in a saturated, silty sand layer in native soil which occurred at an average depth of 
approximately 12 feet below original ground surface.  Groundwater then rose and equilibrated 
at to depths ranging from approximately 3 to 8 feet below original ground surface. 

4.2 Analytical Results 

The analytical results of soil samples from the Site are summarized in Tables 1 through 4, 
groundwater samples in Tables 5 and 6, and soil gas samples in Table 7 and are discussed 
briefly below by location.  As requested, the ESL comparison values discussed below are 
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generally those for residential land use and consider the assumption that groundwater is not 
considered a current or potential drinking water source; the reader is referred to the Tables and 
references for additional information.  Sample locations are shown on Figures 2 and 3. 

 
Arsenic in Soil 
Arsenic was detected above the ESL of 0.39 milligrams per kilogram (mg/kg) in all of the soil 
samples collected from the Site.  However, with the exceptions of two samples (PA-3 [former 
waste water pond] and SP-10 [stockpiled soil]), the concentrations all fall within the range of 
naturally occurring background concentrations for California soils, the upper bound of which is 
11 mg/kg, as reported in the study entitled Background Concentrations of Trace and Major 
Elements in California Soils (Bradford, 1996).  This study is consistent with the findings of the 
report entitled Establishing Background Arsenic in Soil of the Urbanized San Francisco Bay 
Region (Duverge, 2011). 
 

Former Railroad Spur Area 

All soil constituents tested for in soil collected in the vicinity of the former railroad spur were 
either below the analytical reporting limits, their respective ESLs, or within a range of expected 
naturally occurring concentrations. 

 
Waste Water Ponds 

All analyzed constituents in soil and groundwater were either below the analytical reporting 
limits, within expected naturally occurring concentration ranges, or below the referenced ESLs 
in the vicinity of the waste water ponds with the exception of the following: 

• TPH-mo was detected above the ESL in the soil sample collected from boring PA-3, 
which was completed within the northern waste water pond area.   

• Arsenic and lead were also detected above their ESLs in the soil sample from PA-3, in 
the northern waste water pond area.  

• The metals arsenic, cadmium, cobalt, copper, nickel, vanadium, and zinc were detected 
above the ESL in groundwater samples collected from the waste water pond areas.   

 

Sump 

All analyzed constituents in soil and groundwater were either below the analytical reporting 
limits, within expected naturally occurring concentration ranges, or below the referenced ESLs 
in the vicinity of the sump with the exception of the metals nickel and vanadium which were 
detected above the ESL in the groundwater sample collected in the vicinity of the sump.   

 
Septic Tanks and Leach Field Areas 

All constituents were either below the analytical reporting limits, within expected naturally 
occurring concentration ranges, or below the referenced ESLs in soil samples collected from the 
septic tank and leach field areas.  However, several petroleum constituents were detected 
above their ESLs in groundwater samples collected from the former septic tank and leach field.  
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The metals barium, cobalt, copper, mercury, and nickel were also detected above their ESLs in 
groundwater samples collected from the septic tank and leach field.   

 
Former Auto Maintenance Area 

All analyzed constituents in soil, soil vapor, and groundwater were either below the analytical 
reporting limits or below the referenced ESLs in the vicinity of the former auto maintenance 
area with the exception of the following: 

• TPH-g and TPH-d were detected above the ESLs, in the soil sample collected from 
boring AM-1, which was completed near the southeast corner of the former auto 
maintenance area.  

• Several petroleum constituents were detected above their ESLs in groundwater samples 
beneath the former auto maintenance area with the most elevated concentrations in the 
vicinity of AM-1 in the southeastern portion of the former auto maintenance area.  

 
Former UST Area 

Petroleum constituents were detected in the majority of the soil, soil gas, and groundwater 
samples from this area, as summarized below:   

• TPH-g, TPH-d, TPH-mo, benzene, ethylbenzene, and xylenes were detected above their 
ESLs in soil samples collected from the former UST area. 

• Elevated petroleum constituents were detected above the ESL in each of the 
groundwater samples collected from the former UST area. 

• The compounds benzene, ethylbenzene, xylenes, tetrachloroethene (PCE), and TPH-g 
were detected above their ESLs in the soil gas sample collected from boring G-3. 

 

Former Facility Building Footprint 

All analyzed constituents in soil, soil vapor, and groundwater were either below the analytical 
reporting limits or below the referenced ESLs in the vicinity of the former facility building 
footprint with the exception of the following: 

• Lead was detected in soil above the ESL in the soil sample collected from 3.5 feet bgs 
from boring BLDG-1, which was completed within in the western portion of the former 
building footprint. 

• Benzene was detected above the ESL in the groundwater sample from BLDG-3. 

 
Soil Stockpile 

All analyzed constituents in soil were either below the analytical reporting limits, within 
established background levels based on the Bradford 1996 study [0.6 to 11 mg/kg (arsenic), 
14.3 to 107.9 mg/kg (lead), and 9 to 509 mg/kg (nickel)], or below their respective ESLs in the 
soil stockpile samples with the exception of the following: 

• TPH-d was detected above the ESL in one sample from the stockpiled soil (SP-12 at 11.5 
feet). 
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• TPH-mo was detected above the ESL for shallow soil (<3 meters) in six samples from 
the stockpiled soil. 

• The OC pesticide dieldrin was detected above the ESL in one sample from the stockpiled 
soil (SP-10 at 3.5 feet). 

• The SVOC phenol was detected in a number of samples from the stockpiled soil; 
however, none of these detections exceeded the non-drinking water based soil ESL. 

• The lead concentration measured in the sample from SP-6 at 8.5 feet and the nickel 
concentration measured in the sample from SP-10 at 3.5 feet were elevated when 
compared to other samples collected from the soil stockpile.  

5.0 SUMMARY  

On June 17 through June 19, and June 23, 2014, a total of 62 soil samples, 18 groundwater 
samples, and six soil vapor samples were collected from the Site (Figures 2 and 3).  The 
samples were collected to assess current subsurface environmental conditions at the Site.  
Findings were compared with ESLs and/or referenced background levels, if available.  These 
results should be considered when planning for development and use of the property.   
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Table 1. Soil Sample Data Summary (Organic Constituents)
2592 Lakeville Highway, Petaluma, California

TPH Multi-range by EPA Method 8015M & MBTEX by EPA Method 8260
Remaining OC Cl

Location Depth TPH-g TPH-d TPH-mo Benzene Toluene Ethylbenzene Xylenes MTBE Naphthalene VOCs* Pesticides PCBs SVOCs Herbicides PAHs/PNAs
ID Date (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Former Railroad Spur
RS-1 6/23/2014 2.5 <1.0 5.0 23 NA NA NA NA NA NA NA <MRL <MRL <MRL <MRL <MRL
RS-2 6/23/2014 2.5 <1.0 3.6 9.9 NA NA NA NA NA NA NA <MRL <MRL <MRL <MRL <MRL
RS-3 6/23/2014 2.5 <1.0 25 46 NA NA NA NA NA NA NA <MRL <MRL <MRL <MRL <MRL

Sump
SMP-1 6/19/2014 7.5 <1.0 1.1 6.0 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA

Waste Disposal Ponds
PA-1 6/17/2014 2.5 <1.0 <1.0 <5.0 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA
PA-2 6/17/2014 2.5 <1.0 <1.0 <5.0 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA
PA-3 6/19/2014 2.5 <1.0 89 660 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA
PA-4 6/19/2014 2.5 <1.0 <1.0 6.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA

PB-1 6/19/2014 2.5 <1.0 7.5 39 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA
PB-2 6/19/2014 2.5 <1.0 1.6 7.4 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA

Septic Tank and Leach Field
ST-1 6/19/2014 7.5 17 9.5 <5.0 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA

LF-1 6/19/2014 3.5 3.8 3.9 15 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA
LF-2 6/19/2014 3.5 22 11 <5.0 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA

Former Auto Maintenance Area
AM-1 6/17/2014 7.5 610 140 7.6 <0.33 <0.33 2.7 1.3 <0.33 1.6 <MRL NA NA NA NA NA
AM-2 6/17/2014 5.5 5.6 6.3 5.4 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA
AM-3 6/17/2014 2.5 <1.0 <1.0 <5.0 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL NA NA NA NA NA

Former Underground Storage Tank (UST) Area
UST-1 6/17/2014 3.5 1,100 210 17 <2.0 2.1 5.8 27 <2.0 NA <MRL NA NA NA NA NA
UST-1 6/17/2014 11.5 <1.0 <1.0 5.8 <0.005 <0.005 0.0081 0.026 <0.005 NA <MRL NA NA NA NA NA

UST-2 6/17/2014 3.5 78 40 130 <0.033 <0.033 0.32 0.45 <0.033 NA <MRL NA NA NA NA NA
UST-2 6/17/2014 11.5 <1.0 <1.0 9.0 <0.005 <0.005 <0.005 <0.005 <0.005 NA <MRL NA NA NA NA NA

UST-3 6/17/2014 3.5 89 11 7.2 0.26 <0.05 0.63 0.7 <0.05 NA NA NA NA NA NA NA
UST-3 6/17/2014 7.5 35 6.8 <5.0 0.085 <0.033 0.15 0.079 <0.033 NA NA NA NA NA NA NA

UST-4 6/17/2014 3.5 430 47 9.2 1.0 <0.33 1.7 7.7 <0.33 NA NA NA NA NA NA NA
UST-4 6/17/2014 7.5 140 44 8.4 0.46 <0.1 0.92 3.8 <0.1 NA NA NA NA NA NA NA

UST-5 6/17/2014 3.5 340 150 16 <0.1 <0.1 1.9 2.3 <0.1 NA NA NA NA NA NA NA
UST-5 6/17/2014 7.5 280 17 6.5 0.55 <0.2 0.38 0.99 <0.2 NA NA NA NA NA NA NA

UST-6 6/17/2014 1.5 130 14 11 <0.2 <0.02 0.04 0.14 <0.02 NA NA NA NA NA NA NA
UST-6 6/17/2014 9.5 21 2.4 <5.0 <0.005 <0.005 <0.005 0.007 <0.005 NA NA NA NA NA NA NA

Former Facility Building Footprint 
BLDG-1 6/19/2014 3.5 <1.0 2.0 8.7 NA NA NA NA NA NA NA NA NA NA NA NA
BLDG-2 6/19/2014 3.5 <1.0 <1.0 <5.0 NA NA NA NA NA NA NA NA NA NA NA NA
BLDG-3 6/19/2014 3.5 <1.0 1.7 6.1 NA NA NA NA NA NA NA NA NA NA NA NA

Comparison Values:
ESL Table A-1 (DW) 100 100 100 0.044 2.9 3.3 2.3 0.023 1.2 varies varies 0.22 varies varies varies
ESL Table B-1 (Non-DW) 100 100 100 0.74 9.3 4.7 11 8.4 3.1 varies varies 0.22 varies varies varies
ESL Table C-1 (DW) 500 110 500 0.044 2.9 3.3 2.3 0.023 1.2 varies varies 0.22 varies varies varies
ESL Table D-1 (Non-DW) 500 110 500 0.74 9.3 4.7 11 8.4 3.1 varies varies 0.22 varies varies varies

Notes:  
mg/kg milligrams per kilogram TPH-g = Total Petroleum Hydrocarbons as Gasoline MTBE = Methyl tert-Butyl Ether

<MRL = less than the method reporting limit or no ESL TPH-d = Total Petroleum Hydrocarbons as Diesel OC Pesticides = Organo-chlorine Pesticides
NA = sample for not analyzed for indicated constituent(s) TPH-mo = Total Petroleum Hydrocarbons as Motor Oil PCBs = Polychlorinated Biphenyls
bgs = below ground surface SVOCs = Semi-Volatile Organic Compounds Cl Herbicides = Chlorinated Herbicides

DW Drinking Water Comparison Values PAHs/PNAs = Polyaromatic Hydrocarbons and Polynuclear Aromatic Hydrocarbons
Non-DW Non-Drinking Water Comparison Values * = Detections for n-Butyl benzene, Isopropyl benzene, n-propyl benzene, 1,2,4-TMB, 1,3,5-TMB are not listed because no ESLs are established for these compounds
Bold = Result exceeds Drinking Water Comparison Values
Bold = Result exceeds Drinking and Non-Drinking Water Comparison Values

Comparison Values:
ESL Table A-1: Shallow Soil Screening Levels (<3 meters bgs) Residential Land Use (groundwater is a current or potential drinking water resource)
ESL Table B-1: Shallow Soil Screening Levels (<3 meters bgs) Residential Land Use (groundwater is not a current or potential drinking water resource)
ESL Table C-1: Deep Soil Screening Levels (>3 meters bgs) Residential Land Use (groundwater is a current or potential drinking water resource)
ESL Table D-1: Deep Soil Screening Levels (>3 meters bgs) Residential Land Use (groundwater is not a current or potential drinking water resource)

From Derivation and Application of Environmental Screening Levels, prepared by the San Francisco Bay Regional Water Quality Control Board (December 2013)
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Table 2. Soil Sample Data Summary (CAM 17 Metals)
2592 Lakeville Highway, Petaluma, California

Total Remaining
Location Depth Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Mercury Molybdenum Nickel Silver Vanadium Zinc Metals*

ID Date (feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Former Railroad Spur
RS-1 6/23/2014 2.5 <0.5 3.8 110 <0.5 0.39 33 8.9 17 26 0.084 <0.5 37 <0.5 37 200 <MRL
RS-2 6/23/2014 2.5 <0.5 6.8 110 <0.5 <0.5 30 8.5 15 19 0.097 <0.5 25 <0.5 40 110 <MRL
RS-3 6/23/2014 2.5 0.52 3.9 92 0.51 0.46 69 14 23 18 0.065 <0.5 45 <0.5 60 210 <MRL

Sump
SMP-1 6/19/2014 7.5 0.83 10 220 1.1 <0.25 77 17 34 11 0.3 <0.5 <0.5 <0.5 74 82 <MRL

 Waste Disposal Ponds

PA-1 6/18/2014 2.5 <0.5 7.9 110 0.71 <0.25 74 16 26 9.0 0.11 0.6 86 <0.5 70 59 <MRL
PA-2 6/18/2014 2.5 <0.5 2.7 230 0.7 <0.25 61 6.9 22 5.5 0.23 <0.5 47 <0.5 55 37 <MRL
PA-3 6/18/2014 2.5 22 15 330 <0.5 6.8 65 15 280 930 1.8 2.9 69 1.1 43 2,000 <MRL
PA-4 6/18/2014 2.5 0.56 4.3 130 1.0 0.47 75 21 40 14 0.38 2.4 79 <0.5 77 160 <MRL

PB-1 6/18/2014 2.5 0.52 6.6 250 1.0 <0.25 68 21 47 30 0.23 <0.5 65 <0.5 68 130 <MRL
PB-2 6/18/2014 2.5 <0.5 5.6 240 0.72 <0.25 39 13 18 7.2 0.26 <0.5 46 <0.5 46 46 <MRL

Septic Tank and Leach Field
ST-1 6/19/2014 19.5 <0.5 4.7 170 1.1 <0.25 65 17 30 9.3 0.41 <0.5 53 <0.5 65 71 <MRL

LF-1 6/19/2014 15.5 <0.5 8.7 260 0.88 <0.25 46 19 17 12 0.061 <0.5 40 <0.5 67 35 <MRL
LF-2 6/19/2014 15.5 <0.5 4.3 150 0.69 <0.25 59 9.8 25 8.8 0.12 <0.5 49 <0.5 56 49 <MRL

Former Facility Building Footprint 

BLDG-1 6/19/2014 3.5 1.3 4.9 190 0.6 0.3 52 14 42 220 0.29 <0.5 48 <0.5 69 140 <MRL
BLDG-2 6/19/2014 3.5 0.98 4.7 150 0.96 <0.25 58 13 26 7.6 0.2 <0.5 64 <0.5 56 57 <MRL
BLDG-3 6/19/2014 3.5 0.52 6.4 150 0.94 <0.25 59 15 30 8.8 0.39 <0.5 63 <0.5 65 61 <MRL

Comparison Values:
TTLC(mg/kg) 500 500 10,000 75 100 2,500 8,000 2,500 1,000 20 3,500 2,000 500 2,400 5,000 varies
STLC(mg/L) 15.0 5.0 100 0.75 1.0 5.0 80 25 5.0 0.2 350 20 5.0 24 250 varies
TCLP(mg/L) - 5.0 100 - 1.0 5.0 - - 5.0 0.2 - - 5.0 - - varies

ESL Table A-1 (DW) 20 0.39 750 4.0 12 1,000 23 230 80 6.7 40 150 20 200 600 varies
ESL Table B-1 (Non-DW) 20 0.39 750 4.0 12 1,000 23 230 80 6.7 40 150 20 200 600 varies
ESL Table C-1 (DW) 31 0.39 2,500 160 78 2,500 23 2,500 80 6.7 390 1,500 390 390 2,500 varies
ESL Table D-1 (Non-DW) 31 0.39 2,500 160 78 2,500 23 2,500 80 6.7 390 1,500 390 390 2,500 varies

Notes:  
mg/kg = milligrams per kilogram * = Remaining metals (not detected) include selenium and thallium  
<MRL = less than the method reporting limit - No established comparison value

ESL = Environmental Screening Level
bgs = below ground surface

DW Drinking Water Comparison Values
Non-DW Non-Drinking Water Comparison Values
Bold = Result exceeds Drinking Water Comparison Values
Bold = Result exceeds Drinking and Non-Drinking Water Comparison Values

Comparison Values:
ESL Table A-1: Shallow Soil Screening Levels (<3 meters bgs) Residential Land Use (groundwater is a current or potential drinking water resource)
ESL Table B-1: Shallow Soil Screening Levels (<3 meters bgs) Residential Land Use (groundwater is not a current or potential drinking water resource)
ESL Table C-1: Deep Soil Screening Levels (>3 meters bgs) Residential Land Use (groundwater is a current or potential drinking water resource)
ESL Table D-1: Deep Soil Screening Levels (> 3 meters bgs) Residential Land Use (groundwater is not a current or potential drinking water resource)

From Derivation and Application of Environmental Screening Levels, prepared by the San Francisco Bay Regional Water Quality Control Board (December 2013)
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Table 3. Stockpiled Soil Data Summary (Organic Constituents)
2592 Lakeville Highway, Petaluma, California

OC Pesticides SVOCs
Chlordane Remaining OP Cl Other

Location Depth TPH-g TPH-d TPH-mo (Technical) a-Chlordane g-Chlordane p,p-DDD p,p-DDE p,p-DDT Dieldrin OC Pesticides PCBs Pesticides Herbicides Phenol SVOCs Asbestos VOCs
ID Date (feet bgs) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

SP-1 6/18/2014 3.5 <1.0 1.6 8.5 <0.05 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <MRL <0.1 <2.0 <MRL 1.6 <MRL ND <MRL
SP-1 6/18/2014 5.5 <1.0 <1.0 <5.0 <0.025 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <MRL <0.05 <0.1 <MRL <0.25 <MRL ND <MRL
SP-1 6/18/2014 9.5 <1.0 6.3 34 <0.05 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <MRL <0.1 <5.0 <MRL <1.2 <MRL ND <MRL

SP-5 6/18/2014 2.5 <1.0 4.0 34 <0.05 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <MRL <0.1 <2.0 <MRL <1.2 <MRL ND <MRL
SP-5 6/18/2014 5.5 <1.0 3.4 22 <0.05 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <MRL <0.1 <1.0 <MRL <1.2 <MRL ND <MRL
SP-5 6/18/2014 8.5 <1.0 10 94 <0.2 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL <0.25 <5.0 <MRL <2.0 <MRL ND <MRL

SP-6 6/18/2014 2.5 <1.0 54 300 <0.5 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <MRL <1.0 <5.0 <MRL <4.0 <MRL ND <MRL
SP-6 6/18/2014 5.5 <1.0 2.4 7.9 <0.05 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <MRL <0.1 <1.0 <MRL 0.79 <MRL ND <MRL
SP-6 6/18/2014 8.5 <1.0 25 130 <0.5 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <MRL <1.0 <5.0 <MRL <4.0 <MRL ND <MRL

SP-7 6/19/2014 2.5 <1.0 7.2 73 <0.12 0.0092 0.0061 0.035 0.14 0.053 <0.001 <MRL <0.25 <2.0 <MRL <1.2 <MRL ND <MRL

SP-8 6/19/2014 2.5 <1.0 5.6 94 <0.12 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <MRL <0.25 <5.0 <MRL 3.1 <MRL ND <MRL
SP-8 6/19/2014 5.5 <1.0 1.2 9.1 <0.25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <MRL <0.05 <1.0 <MRL 1.2 <MRL ND <MRL
SP-8 6/19/2014 8.5 <1.0 7.2 100 <0.12 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <MRL <0.25 <10 <MRL <2.0 <MRL ND <MRL

SP-9 6/19/2014 2.5 <1.0 1.3 15 0.056 0.0073 0.0069 <0.001 <0.001 <0.001 <0.001 <MRL <0.05 <2.0 <MRL <0.25 <MRL ND <MRL
SP-9 6/19/2014 5.5 <1.0 2.5 33 <0.05 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <MRL <0.1 <2.0 <MRL <1.2 <MRL ND <MRL
SP-9 6/19/2014 8.5 <1.0 77 440 <0.25 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <MRL <0.5 <10 <MRL <4.0 <MRL ND <MRL
SP-9 6/19/2014 11.5 2.6 1.3 6.1 <0.025 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <MRL <0.05 <0.1 <MRL <0.25 <MRL ND <MRL

SP-10 6/19/2014 3.5 <1.0 7.7 28 0.14 0.021 0.016 0.0027 0.0079 0.0055 0.0042 <MRL <0.1 <1.0 <MRL 0.94 <MRL ND <MRL
SP-10 6/19/2014 7.5 3.3 80 96 <0.05 <0.002 0.0021 0.039 0.0078 0.019 <0.002 <MRL <0.1 <1.0 <MRL <2.0 <MRL ND <MRL
SP-10 6/19/2014 11.5 <1.0 8.7 19 <0.025 <0.001 <0.001 0.0022 0.0018 <0.001 <0.001 <MRL <0.05 <2.0 <MRL 0.34 <MRL ND <MRL

SP-11 6/19/2014 2.5 <1.0 2.2 34 <0.05 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <MRL <0.1 <2.0 <MRL <0.5 <MRL ND <MRL
SP-11 6/19/2014 5.5 <1.0 19 140 <0.05 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <MRL <0.1 <5.0 <MRL <0.25 <MRL ND <MRL
SP-11 6/19/2014 8.5 <1.0 2.1 25 <0.05 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <MRL <0.1 <2.0 <MRL <0.25 <MRL ND <MRL
SP-11 6/19/2014 11.5 <1.0 16 29 <0.025 <0.001 <0.001 0.0014 0.001 <0.001 <0.001 <MRL <0.05 <1.0 <MRL <2.0 <MRL ND <MRL

SP-12 6/19/2014 3.5 <1.0 15 100 <0.5 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <MRL <1.0 <2.0 <MRL <0.25 <MRL ND <MRL
SP-12 6/19/2014 7.5 <1.0 16 290 <0.25 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <MRL <0.5 <5.0 <MRL <0.25 <MRL ND <MRL
SP-12 6/19/2014 11.5 14 280 120 <0.025 <0.001 <0.001 0.0014 0.001 <0.001 <0.001 <MRL <0.05 <0.1 <MRL <2.0 <MRL ND <MRL

Comparison Values:
ESL Table A-1 (DW) 100 100 100 0.44 - - 2.4 1.7 1.7 0.0023 varies 0.22 varies varies 0.076 varies - varies
ESL Table B-1 (Non-DW) 100 100 100 0.44 - - 2.4 1.7 1.7 0.0023 varies 0.22 varies varies 3.9 varies - varies
ESL Table C-1 (DW) 500 110 500 0.44 - - 2.4 1.7 1.7 0.0023 varies 0.22 varies varies 0.076 varies - varies
ESL Table D-1 (Non-DW) 500 110 500 0.44 - - 2.4 1.7 1.7 0.0023 varies 0.22 varies varies 3.9 varies - varies

Notes:  
mg/kg = milligrams per kilogram OC Pesticides = Organo-chlorine Pesticides
<MRL = less than the method reporting limit OP Pesticides = Organo-phosphate Pesticides

NA = not analyzed PCBs = Polychlorinated Biphenyl
ND = None Detected (Asbestos analyzed by CARB Method 435) Herbicides = Chlorinated Herbicides
ESL = Environmental Screening Level VOCs = Semi-volatile organic compounds
bgs = below ground surface SVOCs = Volatile organic compounds
DW= Drinking Water Comparison Values - No established comparison value

Non-DW= Non-Drinking Water Comparison Values
Bold = Result exceeds Drinking Water comparison values
Bold = Result exceeds Drinking and Non-Drinking Water comparison values

Comparison Values:
ESL Table A-1: Shallow Soil Screening Levels (<3 meters bgs) Residential Land Use (groundwater is a current or potential drinking water resource)
ESL Table B-1: Shallow Soil Screening Levels (<3 meters bgs) Residential Land Use (groundwater is a not a current or potential drinking water resource)
ESL Table C-1: Deep Soil Screening Levels (>3 meters bgs) Residential Land Use (groundwater is a current or potential drinking water resource)
ESL Table D-1: Deep Soil Screening Levels (>3 meters bgs) Residential Land Use (groundwater is not a current or potential drinking water resource)

From Derivation and Application of Environmental Screening Levels, prepared by the San Francisco Bay Regional Water Quality Control Board (December 2013)
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Table 4. Stockpiled Soil Data Summary (CAM 17 Metals)
2592 Lakeville Highway, Petaluma, California

Total Remaining
Location Depth Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Mercury Molybdenum Nickel Silver Vanadium Zinc Metals*

ID Date (feet bgs) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg (mg/kg)

SP-1 6/18/2014 3.5 <0.50 1.7 33 0.57 <0.25 17 6.0 11 3.1 0.14 <0.50 17 <0.50 27 32 <MRL
SP-1 6/18/2014 5.5 <0.50 2.6 83 <0.50 <0.25 40 13 16 3.8 0.12 <0.50 32 <0.50 56 32 <MRL
SP-1 6/18/2014 9.5 <0.50 4.2 120 <0.50 <0.25 46 15 33 23 0.075 <0.50 38 <0.50 49 71 <MRL

SP-5 6/18/2014 2.5 0.77 4.9 140 0.85 <0.25 80 18 28 6.7 0.13 1.2 76 <0.50 85 55 <MRL
SP-5 6/18/2014 5.5 <0.50 8.8 600 0.88 <0.25 50 36 22 8.0 0.18 0.86 50 <0.50 85 44 <MRL
SP-5 6/18/2014 8.5 <0.50 5.7 160 0.55 <0.25 60 16 30 36 0.086 0.54 46 <0.50 73 80 <MRL

SP-6 6/18/2014 2.5 <0.50 4.3 130 0.57 <0.25 48 16 22 9.0 0.096 <0.50 50 <0.50 62 52 <MRL
SP-6 6/18/2014 5.5 <0.50 3.4 130 0.69 <0.25 44 16 19 6.7 0.2 <0.50 41 <0.50 64 38 <MRL
SP-6 6/18/2014 8.5 1.0 7.4 180 0.52 0.31 46 14 36 82 0.13 0.68 41 <0.50 55 160 <MRL

SP-7 6/19/2014 2.5 <0.50 2.8 110 0.65 <0.25 110 19 36 9.7 0.074 <0.50 52 <0.50 100 52 <MRL

SP-8 6/19/2014 2.5 <0.50 6.3 160 <0.50 <0.25 31 14 32 12 0.17 0.51 49 <0.50 37 77 <MRL
SP-8 6/19/2014 5.5 <0.50 3.1 96 0.56 <0.25 34 12 24 3.5 0.056 <0.50 38 <0.50 56 38 <MRL
SP-8 6/19/2014 8.5 <0.50 8.1 170 0.59 0.41 48 12 25 13 0.25 0.79 56 <0.50 45 60 <MRL

SP-9 6/19/2014 2.5 <0.50 3.8 100 0.65 <0.25 78 17 26 6.4 0.058 <0.50 83 <0.50 84 51 <MRL
SP-9 6/19/2014 5.5 0.81 7.3 160 0.52 <0.25 140 18 30 12 0.56 0.63 120 <0.50 63 61 <MRL
SP-9 6/19/2014 8.5 <0.50 0.82 43 <0.50 <0.25 62 14 44 0.69 <0.05 <0.50 36 <0.50 42 24 <MRL
SP-9 6/19/2014 11.5 <0.50 5.1 160 0.6 <0.25 36 9.5 13 13 <0.05 <0.50 25 <0.50 40 40 <MRL

SP-10 6/19/2014 3.5 0.59 11 140 0.55 <0.25 240 23 35 10 0.11 0.53 340 <0.50 78 89 <MRL
SP-10 6/19/2014 7.5 <0.50 3.8 110 0.66 <0.25 53 22 21 12 0.11 <0.50 56 <0.50 52 64 <MRL
SP-10 6/19/2014 11.5 <0.50 4.5 120 <0.50 <0.25 54 13 23 13 0.15 <0.50 48 <0.50 60 58 <MRL

SP-11 6/19/2014 2.5 <0.50 4.5 160 0.63 <0.25 48 15 24 6.8 0.31 <0.50 59 <0.50 70 45 <MRL
SP-11 6/19/2014 5.5 0.76 4.3 200 0.65 <0.25 92 17 31 43 0.38 0.56 73 <0.50 83 110 <MRL
SP-11 6/19/2014 8.5 <0.50 4.9 300 0.82 <0.25 59 16 23 10 0.86 1.3 59 <0.50 52 51 <MRL
SP-11 6/19/2014 11.5 <0.50 4.1 160 0.56 <0.25 71 21 26 16 0.17 <0.50 65 <0.50 81 150 <MRL

SP-12 6/19/2014 3.5 <0.50 3.8 140 0.61 <0.25 35 11 19 14 0.28 0.61 32 <0.50 53 65 <MRL
SP-12 6/19/2014 7.5' <0.50 5.4 170 0.57 <0.25 77 13 25 12 0.11 0.81 59 <0.50 69 54 <MRL
SP-12 6/19/2014 11.5' <0.50 4.0 130 0.63 <0.25 55 11 19 6.6 0.23 <0.50 47 <0.50 48 39 <MRL

Comparison Values:
TTCL(mg/kg) 500 500 10,000 75 100 2,500 8,000 2,500 1,000 20 3,500 2,000 500 2,400 5,000 varies
STLC(mg/L) 15.0 5.0 100 0.75 1.0 5.0 80 25 5.0 0.2 350 20 5.0 24 250 varies
TCLP(mg/L) - 5.0 100 - 1.0 5.0 - - 5.0 0.2 - - 5.0 - - varies

ESL Table A-1 (DW) 20 0.39 750 4.0 12 1,000 23 230 80 6.7 40 150 20 200 600 varies
ESL Table B-1 (Non-DW) 20 0.39 750 4.0 12 1,000 23 230 80 6.7 40 150 20 200 600 varies

Notes:  
mg/kg = milligrams per kilogram * = Remaining metals (not detected) include selenium and thallium
<MRL = less than the method reporting limit Bold= Result exceeds Drinking Water comparison values

bgs = below ground surface Bold= Result exceeds Drinking and Non-Drinking comparison values
TTLC = Total Threshold Limit Concentration - No established comparison value
STLC = Soluble Threshold Limit Concentration
TCLP = Toxic Leaching Characteristic Procedure
ESL = Environmental Screening Level

DW Drinking Water Comparison Values
Non-DW Non-Drinking Water  Comparison Values

Comparison Values:
ESL Table A-1: Shallow Soil Screening Levels (<3 meters bgs) Residential Land Use (groundwater is a current or potential drinking water resource)
ESL Table B-1: Shallow Soil Screening Levels (<3 meters bgs) Residential Land Use (groundwater is not a current or potential drinking water resource)

From Derivation and Application of Environmental Screening Levels, prepared by the San Francisco Bay Regional Water Quality Control Board (December 2013)
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Table 5. Groundwater Data Summary (Organic Constituents)
2592 Lakeville Highway, Petaluma, California

Remaining 
Location TPH-g TPH-d TPH-mo Benzene Toluene Ethylbenzene Xylenes MTBE Naphthalene VOCs*

ID Date (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

Sump
SMP-1 6/19/2014 <50 60 <250 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <MRL

Waste Disposal Ponds
PA-3 6/17/2014 <50 <50 <250 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <MRL

PB-1 6/17/2014 <50 <50 <250 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <MRL
 

Septic Tank and Leach Field
ST-1 6/19/2014 29,000 3,300 <250 5,900 270 710 1,900 <100 190 <MRL

LF-1 6/19/2014 6,800 3,000 280 22 2.6 46 7.1 <2.5 15 <MRL
LF-2 6/19/2014 11,000 5,500 430 130 200 350 1,500 <10 100 <MRL

Former Auto Maintenance Area
AM-1 6/17/2014 5,600 1,800 430 260 16 270 53 <0.5 100 <MRL
AM-2 6/17/2014 490 160 <250 0.75 <0.5 6.9 <0.5 <0.5 3.7 <MRL
AM-3 6/17/2014 <50 93 450 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <MRL

Former Underground Storage Tank (UST) Area
UST-1 6/17/2014 35,000 12,000 250 2,100 440 1,200 3,900 <50 NA NA
UST-2 6/17/2014 1,700 690 <250 18 <1.2 34 70 <1.2 NA NA
UST-3 6/17/2014 1,300 310 <250 74 3.9 53 97 <2.5 NA NA
UST-4 6/17/2014 7,400 1,800 <250 320 55 270 1,000 <10 NA NA
UST-5 6/17/2014 2,900 700 <250 120 4.2 75 160 <2.5 NA NA
UST-6 6/17/2014 8,600 1,000 <250 2,100 78 290 870 <50 NA NA

Former Facility Building Footprint 
BLDG-1 6/19/2014 <50 150 620 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <MRL
BLDG-2 6/19/2014 220 73 <250 27 2.5 9.2 23 <0.5 2.4 <MRL
BLDG-3 6/19/2014 320 98 <250 39 3.0 9.7 17 <0.5 2.9 <MRL

Comparison Values:
ESL Table F-1a (DW) 100 100 100 1.0 40 30 20 5.0 6.1 varies
ESL Table F-1b (Non-DW) 500 640 640 27 130 43 100 1,800 24 varies

Notes:  
µg/L = micrograms per liter TPH-g = Total Petroleum Hydrocarbons as Gasoline

<MRL = less than the method reporting limit or no ESL TPH-d = Total Petroleum Hydrocarbons as Diesel
bgs = below ground surface TPH-mo = Total Petroleum Hydrocarbons as Motor Oil
NA = sample not analyzed for indicated constituent MTBE = Methyl tert-Butyl Ether

* = Detections for t-Butyl alcohol, n-Butyl benzene, sec-Butyl benzene, diisopropyl ether, isopropyl benzene, 4-isopropyl toluene,  n-Propyl benzene, 
1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and 2-Butanone were not reported because there is no established ESL for these compounds

DW= Drinking Water Comparison Values
Non-DW= Non-Drinking Water Comparison Values

Bold = Result exceeds Drinking Water comparison values
Bold = Result exceeds Drinking and Non-Drinking Water comparison values

Comparison Values:
ESL Table F-1a: Groundwater Screening Levels (groundwater is a current or potential drinking water resource)
ESL Table F-1b: Groundwater Screening Levels (groundwater is not a current or potential drinking water resource)

From Derivation and Application of Environmental Screening Levels, prepared by the San Francisco Bay Regional Water Quality Control Board (December 2013)
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Table 6. Groundwater Data Summary (CAM 17 Metals)
2592 Lakeville Highway, Petaluma, California

Remaining
Location Antimony Arsenic Barium Cadmium Cobalt Copper Mercury Molybdenum Nickel Vanadium Zinc Metals*

ID Date (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

Sump 
SMP-1 6/19/2014 <5.0 8.7 240 <2.5 <5.0 <5.0 <0.25 <5.0 420 39 <50 <MRL

Waste Disposal Ponds
PA-3 6/17/2014 <5.0 39 89 <2.5 53 15 <0.25 42 140 13 110 <MRL
PB-1 6/17/2014 <5.0 24 600 3.2 56 10 <0.25 10 110 23 110 <MRL

Septic Tank and Leach Field
ST-1 6/19/2014 <5.0 16 1,100 <2.5 36 <5.0 <0.25 22 76 5.3 <50 <MRL

LF-1 6/19/2014 <5.0 12 1,300 <2.5 37 5.4 0.6 87 270 11 <50 <MRL
LF-2 6/19/2014 <5.0 <5.0 310 <2.5 <5.0 <5.0 <0.25 47 45 5.4 <50 <MRL

Comparison Values:
ESL Table F-1a (DW) 6.0 10 1,000 0.25 3.0 3.1 0.025 78 8.2 19 81 varies
ESL Table F-1b (Non-DW) 30 36 1,000 0.25 3.0 3.1 0.025 240 8.2 19 81 varies

Notes:  
µg/L = micrograms per liter

<MRL = less than the method reporting limit
bgs = below ground surface

* = Remaining metals include silver, beryllium, chromium, lead, mercury, selenium, silver, and thallium. These constituents were not detected above the laboratory reporting limits
ESL = Environmental Screening Level
DW= Drinking Water Comparison Values

Non-DW= Non-Drinking Water Comparison Values
Bold = Result exceeds Drinking Water comparison values
Bold = Result exceeds Drinking and Non-Drinking Water comparison values

Comparison Values:
ESL Table F-1a: Groundwater Screening Levels (groundwater is a current or potential drinking water resource)
ESL Table F-1b: Groundwater Screening Levels (groundwater is not a current or potential drinking water resource)

From Derivation and Application of Environmental Screening Levels, prepared by the San Francisco Bay Regional Water Quality Control Board (December 2013)



Table 7. Soil Gas Sample Data Summary 
2592 Lakeville Highway, Petaluma, California

Sample Locations Comparison

Auto Maintenance Area UST Area Building Footprint Value

Analytical Parameter Date Units G-1 G-2 G-3 G-4 G-5 G-6 ESL Table E-2
1,2,4-Trimethylbenzene 06/19/14 µg/m3 6.8 7.4 14,000 <5.9 19 <6.6 NA
1,3,5-Trimethylbenzene 06/19/14 µg/m3 <6.1 <5.9 6,100 <5.9 6.2 <6.6 NA
Methyl ethyl ketone 06/19/14 µg/m3 14 26 <7600 50 130 52 2,600,000
4-Ethyltoluene 06/19/14 µg/m3 <6.1 <5.9 18,000 <5.9 20 <6.6 NA
4-Methyl-2-pentanone 06/19/14 µg/m3 <5.1 <5.0 <2600 6.3 <4.3 34 1,600,000
Acetone 06/19/14 µg/m3 39 900 <6100 300 660 160 16,000,000
Benzene 06/19/14 µg/m3 4.9 3.9 750,000 39 7.4 <4.3 42
Cumene 06/19/14 µg/m3 <6.1 <5.9 3,800 <5.9 <5.1 <6.6 NA
Cyclohexane 06/19/14 µg/m3 14 22 880,000 220 210 20 NA
Ethanol 06/19/14 µg/m3 13 12 <4900 <9.0 76 100 NA
Ethyl Benzene 06/19/14 µg/m3 <5.4 <5.2 83,000 14 17 <5.8 490
Heptane 06/19/14 µg/m3 <5.1 <5.0 420,000 93 4.8 <5.5 NA
Hexane 06/19/14 µg/m3 <4.4 <4.3 1,900,000 260 11 4.9 NA
Xylenes 06/19/14 µg/m3 10 10 217,000 13 84 <5.8 52,000
Naphthalene 06/19/14 µg/m3 <26 <25 <14000 <25 <22 <28 36
Propylbenzene 06/19/14 µg/m3 <6.1 <5.9 5,400 <5.9 6 <6.6 NA
Tetrachloroethene 06/19/14 µg/m3 <8.4 <8.2 6,100 <8.1 <7.0 <9.1 210
Tetrahydrofuran 06/19/14 µg/m3 4.7 6.4 <1900 5.9 210 12 NA
Toluene 06/19/14 µg/m3 14 40 130,000 17 46 5.8 160,000
TPH-g 06/19/14 µg/m3 600 1600 43,000,000 6000 2100 900 300,000

Notes:
µg/m3 = micrograms per cubic meter

NA = No established comparison value for indicated constituent
TPH-g = Total Petroleum Hydrocarbons as Gasoline

ESL = Environmental Screening Level
Bold = Result exceeds applicable Comparison Value

Comparison Values:

ESL Table E-2: Soil Gas Screening Levels for Evaluation of Vapor Intrusion Concerns (Lowest Residential Exposure)

From Derivation and Application of ESLs, prepared by the San Francisco Bay Regional Water Quality Control Board (December 2013)
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Report Section No 
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REC CREC HREC Environmental 
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2.1 Current use of 
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property 

 X     Further 
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Site 
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property 
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X       

3.1 Historical 
Summary 

 X     Further 
Investigation  of 
Former Waste 
Water Ponds 

4.0 Regulatory 
Agency 
Records Review 

  X    Further 
Investigation  of 
Soil On-Site 

5.0 Regulatory 
Database 
Records Review 

X       

5.2 Vapor 
Encroachment 

 X     Further 
Investigation to 
Determine if a 
VEC Exists 

6.3 Previous 
Reports 

  X    Further 
Investigation  of 
Soil On-Site 

7.0 Site Inspection 
and 
Reconnaissance 

     X Determine if 
Wetland 
Delineation 
Report is 
Required 

7.2.1 Asbestos-
Containing 
Materials 

X       

7.2.2 Lead-Based 
Paint 

X       

7.2.3 Radon X       
7.2.4 Lead in 

Drinking Water 
X       

7.2.5 Mold X       
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EXECUTIVE SUMMARY 

AEI Consultants (AEI) was retained by DeNova Homes to conduct a Phase I Environmental Site 
Assessment (ESA), in conformance with the scope and limitations of ASTM Standard Practice 
E1527-13 and the Environmental Protection Agency Standards and Practices for All Appropriate 
Inquiries (40 CFR Part 312) for the property located at 2592 Lakeville Highway in the City of 
Petaluma, Sonoma County, California.  Any exceptions to, or deletions from, this practice are 
described in Section 1.3 of this report. 

PROPERTY DESCRIPTION 
The subject property, which consists of vacant land, is located to the south of Lakeville Highway 
and southeast of Casa Grande Road, in a mixed commercial and residential area of Petaluma, 
California.  The property totals approximately 13 acres and is not improved with any permanent 
structures.   The subject property is currently occupied part time by a caretaker living in a 
trailer home parked on-site.  The property is improved with a concrete driveway leading to the 
property from Casa Grande Road and is surrounded with a barbed wire fence. In addition, the 
property has a large mound of miscellaneous construction debris (which originated off-site) 
located on the central portion of the property.  There is also a smaller pile of Class II Aggregate 
(concrete and asphalt) also located on the central portion of the property. 

According to historical sources, the current property has been vacant land since the former 
Royal Tallow and Soap Company buildings were demolished in 2008.  The subject property was 
occupied by the Royal Tallow and Soap Company from at least 1955 to 1986 when operations 
ceased.  A small structure and a dirt road were identified on the subject property in historic 
topographic maps from at least 1914 to 1940, although the occupancy of the property at this 
time was not identified during the historical research for this report and constitutes a significant 
data gap.  Please refer to Section 1.5 for further discussion. 
 
The subject property was identified in the regulatory databases reviewed as a Comprehensive 
Environmental Response Compensation and Liability Information System No Further Remedial 
Action Planned (CERC-NFRAP) site, a RGA Leaking Underground Storage Tank (LUST) site 
(three times), a Facility and Manifest Data (HAZNET) site (three times), Historic Cortese site, a 
LUST site (twice), an Envirostor (with the Department of Toxic Substance Control [DTSC]) site, 
a California Facility Inventory Database UST (CA FID UST) site, a Historic UST (HIST UST) site, 
and a Statewide Environmental Evaluation and Planning System UST (SWEEPS UST) site, which 
is further discussed in Section 5.1. 

The immediately surrounding properties consist of the following:  

Direction 
from Site 

Address-Tenant/Use 

Northwest Casa Grande Road, followed by Skoff Trucking (1 Casa Grande Road) 
North Park Central Apartments (1400 Technology Lane) 
Northeast Vacant Commercial/Industrial Building (1450 Technology Lane) 
South Vacant marsh land with a public access trail running through it, followed by the 

Petaluma River (no address available) 
Southwest Rocky Memorial Dog Park (former Casa Grande Landfill) 2204 Casa Grande Road 
West Casa Grande Road, followed by Michal Paul Co. Construction Company (1200 Casa 

Grande Road) 
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The adjacent site to the northwest, 1 Casa Grande Road, was identified in the regulatory 
database as a Hist Cortese, LUST, Aboveground Storage Tank (AST), SWEEPS UST, 
Enforcement (ENF), CA FID UST, and UST site.  Please refer to Section 5.1.   

The adjacent site to the southwest, the former Casa Grande Landfill, was identified in the 
regulatory database as a Solid Waste Information System (SWF/LF), Envirostor, and Financial 
Assurance site.  Please refer to Section 5.1.   

Based upon groundwater monitoring data conducted on the subject property (Royal Tallow and 
Soap Company Underground Storage Tank Site Characterization Report, August 17, 1990), the 
direction of groundwater flow beneath the subject property is inferred to be to the south and 
southwest.  Based on the same information, groundwater is presumed to be present at an 
estimated depth of three to five feet below ground surface (bgs).   

FINDINGS   
Recognized Environmental Conditions (RECs) are defined by the ASTM Standard Practice E1527-
13 as the presence or likely presence of any hazardous substances or petroleum products in, 
on, or at a property: (1) due to release to the environment; (2) under conditions indicative of a 
release to the environment; or (3) under conditions that pose a material threat of a future 
release to the environment.  AEI’s assessment has revealed the following RECs associated with 
the subject property or nearby properties: 

 Based on the review of topographic maps, a railroad line ran along the northern boundary 
of the subject property from at least 1914 until at least 1980.  In addition, a map on file 
with the Sonoma County Environmental Health Division (SCEHD) from 2000 notes that the 
northern portion of the property was formerly the Northwestern Pacific Railroad Right of 
Way (please refer to Appendix D).  According to Mr. Patrick Imbimbo of Baywood, this area 
was developed with a railroad spur which was removed by Baywood sometime around 
2008.  It is possible that shipments were delivered to the subject property via this spur.  In 
addition, railroad spurs represent potential environmental concerns due to the historical 
practice of application of oils that may have contained polychlorinated biphenyls (PCBs), 
herbicides, and arsenic for pest and weed control, as well as the potential presence of 
creosote on the rail ties, and the historical common practice of using coal cinders for track 
fill material. AEI understands that the subject property is slated for residential 
redevelopment.  Consequently, AEI recommends the soil sampling to assess whether the 
subject property has been significantly impacted in connection with the historical railroad 
spur on the north portion of the property. 

 
 Based on an interview with a former Royal Tallow and Soap Company Facility, Mr. Pete 

Terribilini, the subject property used a septic system and waste water disposal ponds to 
dispose of waste water on-site.  Mr. Terribilini explained that the tallow facility was washed 
down once a day, and the water from this process flowed into a clarifier.  According to Mr. 
Terribilini, this room was called the “sewer room,” and water from this cleaning process was 
filled with “tallow and grease” from the plant operations. The water sat in the clarifier for 
approximately one day, and then the scum was skimmed off the top and the water was 
allowed to flow into the waste water ponds on the southern portion of the property.  
Although the majority of the contaminants in this wastewater were likely organic in nature, 
it is possible that hazardous materials used as part of the rendering process or used on 
machinery could have been present in the waste water.   
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In addition, based on a map on file with the SCEHD, two septic tanks were located east 
adjacent to the main rendering plant, and the leach field extended to the southwest.  Since 
the buildings have been demolished, it is unclear whether the septic system was solely used 
for restroom purposes, or if other water was discharged into the system.  In addition, due 
to the long industrial nature of the property use and the lack of regulatory oversight it is 
possible that hazardous materials could have entered the septic system and other waste 
water ponds.  Based on this information, the wastewater discharge from the former facility 
through the wastewater ponds and the septic system represent an environmental concern.  
AEI recommends further investigation in the area of the septic leach field, former septic 
tanks, wastewater clarifier, and wastewater disposal ponds to determine if a release to the 
subsurface has occurred. 
 

 During  remediation of the soils on the subject property in the area of the former USTs 
(please see Controlled Recognized Environmental Condition Section below) soil borings were 
advanced and samples were taken from the area of the former truck garage and 
maintenance building which indicated high levels of TPHg in soil in this area.  However, it 
does not appear that the soils in this area were excavated, and it is likely that contamination 
remains in place.  Based on this information, AEI recommends additional investigation into 
the soils in the area of the former garage and maintenance building.   

 According to Mr. Imbimbo, fill material from off site has been stockpiled on the northern 
portion of the subject property.  The stockpiled material appeared to be approximately ten 
to 12 feet high.  Mr. Imbimbo explained that the soil was deemed as “clean” before it was 
deposited on the subject property, and there are plans to use the material as fill before 
redevelopment of the property.  However, no information was provided to AEI as to the 
origin of the material and no soil testing data was available to verify that there are no 
contaminants in the material.  There is the potential that contamination from off-site 
sources may be present in this material.  AEI recommends sampling of the fill material prior 
to use on the subject property to determine if contamination from off-site is present. 

 A large mound (approximately 20 feet high) of construction debris is located on the central 
portion of the subject property.  According to Mr. Imbimbo, this debris has been stored on 
the subject property by the Soil Land Company from various off-site construction sites.  
According to Mr. Imbimbo, until approximately one year ago, Soil Land was crushing the 
material on site and turning it into Class II Aggregate to be reused off-site.  Just south of 
this mound, there is another smaller mound of this Class II Aggregate left over from the 
crushing operations (composed of cement and concrete). There is a potential that asbestos 
and/or other potentially hazardous or regulated materials are present in this material.  AEI 
recommends sampling of this material and proper off-site disposal.  Based on the levels of 
residual contamination which remained at the subject property upon regulatory closure in 
2004, including 438 ppm of TPHg, a vapor encroachment condition likely exists at the 
subject property.  AEI recommends additional investigation to determine if a VEC exists at 
the subject property. 

Controlled Recognized Environmental Conditions (CRECs) are defined by the ASTM Standard 
Practice E1527-13 as a past release of hazardous substances or petroleum products that has 
been addressed to the satisfaction of the applicable regulatory authority, with hazardous 
substances or petroleum products allowed to remain in place subject to the implementation of 
required controls.  AEI’s assessment has revealed the following CRECs associated with the 
subject property or nearby properties:  



 

Project No. 327703 
March 24, 2014   
Page v 

 Based on information available in the Case Closure Summary and Remedial Action 
Completion Certificate (also on file on the GeoTracker website), one 1,000-gallon UST and 
one 2,000-gallon UST, both containing regular unleaded gasoline, were removed from the 
subject property on June 30, 1990.  2,400 cubic yards of soil were treated on-site and used 
for back-fill.  2,900 parts per million (ppm) of total petroleum hydrocarbons as gas (TPHg), 
19.17 ppm benzene, 151 ppm toluene, 303 ppm xylenes, and 61.7 ppm ethylbenzene were 
found in soil. In addition, 125 ppm TPHg, 21.8 ppm benzene, 16 ppm toluene, 9.52 ppm 
xylene, 2.2 ppm ethylbenzene, and 0.0067 ppm 1,2-Dichloroethane (1,2-DCA) were found 
in groundwater.  Upon site closure, all contaminants in groundwater were below laboratory 
reporting limits except 0.0016 ppm of 1,2-DCA.  However, significant soil contamination 
remained on-site upon closure, including 438 ppm of TPHg, 10.4 ppm xylene, and 8.25 ppm 
ethylbenzene.  In addition, soil and groundwater were not tested for TPH diesel (TPHd), oil 
and grease, or heavy metals, and soil was not tested for the presence of 1,2-DCA.   

As a stipulation of site closure, the SCEHD stated that future site development should 
address the residual soil contamination, including proper handling and disposal.  In addition, 
the SCEHD would require that a Site Safety Plan be developed and implemented before any 
future redevelopment.  Based on this information, the release from the former USTs 
represents a controlled recognized environmental condition.  It is AEI’s understanding that 
the subject property is slated for residential redevelopment.  Thus, AEI recommends 
investigation to assess current conditions associated with this release.  In addition, AEI also 
recommends contacting the SCEHD and completing the necessary Site Safety Plan and any 
other required documentation. 

Historical Recognized Environmental Condition (HREC) is defined by the ASTM Standard Practice 
E1527-13 as a past release of any hazardous substances or petroleum products that has 
occurred in connection with the property and has been addressed to the satisfaction of the 
applicable regulatory authority or meeting unrestricted use criteria established by a regulatory 
authority, without subjecting the property to any required controls.  AEI’s assessment has 
revealed the following HRECs associated with the subject property or nearby properties: 

 No on-site HRECs were identified during the course of this assessment. 

Environmental Issues include environmental concerns identified by AEI that warrant discussion, 
but do not qualify as recognized environmental conditions, as defined by the ASTM Standard 
Practice E1527-13.  These can include, but are not limited to risks which can have a material 
environmental or environmentally-driven impact on the business associated with the current or 
planned use of the subject property.  AEI’s assessment has revealed the following 
environmental issues associated with the subject property or nearby properties: 
 
 No on-site environmental issues were identified during the course of this assessment. 

Non-ASTM Considerations may include the presence of environmental conditions such as 
asbestos containing materials, lead-based paint, radon, mold, lead in drinking water, etc. which 
can affect the liabilities and financial obligations of the client, the health & safety of site 
occupants, and the value and marketability of the subject property.  AEI’s assessment has 
revealed the following Non-ASTM considerations associated with the subject property or nearby 
properties:  

 Mr. Imbimbo explained to AEI that the western portion of the subject property is part of the 
National Wetland Inventory.  This was confirmed in the regulatory database vicinity map, 
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which shows that the southern portion of the property is also considered to be a wetland.  
No hazardous materials or petroleum products were observed on the standing water or 
these wetland areas.  Therefore, these areas are not expected to represent a significant 
environmental concern.  However, AEI understands that the subject property is slotted for 
redevelopment.  AEI recommends contacting the local planning and/or building departments 
to determine whether a Wetlands Delineation report is required and if mitigation is required 
in order to develop in these areas. 

CONCLUSIONS, OPINIONS AND RECOMMENDATIONS 
We have performed a Phase I Environmental Site Assessment for the property located at 2592 
Lakeville Highway in the City of Petaluma, Sonoma County, California, in conformance with the 
scope and limitations of ASTM Standard Practice E1527-13 and the Environmental Protection 
Agency Standards and Practices for All Appropriate Inquiries (40 CFR Part 312).  Any exceptions 
to, or deletions from, this practice are described in Section 1.3 of this report.  This assessment 
has revealed no evidence of RECs or CRECs in connection with the property except for those 
previously identified in the Findings section.  AEI recommends additional investigation into the 
environmental conditions identified associated with the former use of the subject property by 
the Royal Tallow and Soap Company. 
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1.0 INTRODUCTION 
 
This report documents the methods and findings of the Phase I Environmental Site Assessment 
(ESA) performed in conformance with the scope and limitations of ASTM Standard Practice 
E1527-13 and the Environmental Protection Agency Standards and Practices for All Appropriate 
Inquiries (40 CFR Part 312) for the property located at 2592 Lakeville Highway in the City of 
Petaluma, Sonoma County, California (Figure 1: Site Location Map, Figure 2: Site Map, and 
Appendix A: Property Photographs). 

1.1 SCOPE OF WORK 
The purpose of the Phase I Environmental Site Assessment is to assist the client in identifying 
potential environmental liabilities associated with the presence of any hazardous substances or 
petroleum products, their use, storage, and disposal at and in the vicinity of the subject 
property, as well as regulatory non-compliance that may have occurred at the subject property.  
Property assessment activities focused on: 1) a review of federal, state, tribal and local 
databases that identify and describe underground fuel tank sites, leaking underground fuel tank 
sites, hazardous waste generation sites, and hazardous waste storage and disposal facility sites 
within the ASTM approximate minimum search distance; 2) a property and surrounding site 
reconnaissance, and interviews with the past and present owners and current occupants and 
operators to identify potential environmental contamination; and 3) a review of historical 
sources to help ascertain previous land use at the site and in the surrounding area. 

The goal of AEI Consultants in conducting the Phase I Environmental Site Assessment was to 
identify the presence or likely presence of any hazardous substances or petroleum products on 
the property that may indicate an existing release, a past release, or a material threat of a 
release of any hazardous substance or petroleum product into the soil, groundwater, or surface 
water of the property. 

1.2 SIGNIFICANT ASSUMPTIONS 
The following assumptions are made by AEI Consultants in this report.  AEI Consultants relied 
on information derived from secondary sources including governmental agencies, the client, 
designated representatives of the client, property contact, property owner, property owner 
representatives, computer databases, and personal interviews.  AEI Consultants has reviewed 
and evaluated the thoroughness and reliability of the information derived from secondary 
sources including government agencies, the client, designated representatives of the client, 
property contact, property owner, property owner representatives, computer databases, or 
personal interviews.  It appears that all information obtained from outside sources and reviewed 
for this assessment is thorough and reliable.  However, AEI cannot guarantee the thoroughness 
or reliability of this information. 
 
Groundwater flow and depth to groundwater, unless otherwise specified by on-site well data, or 
well data from adjacent sites are assumed based on contours depicted on the United States 
Geological Survey topographic maps.  AEI Consultants assumes the property has been correctly 
and accurately identified by the client, designated representative of the client, property contact, 
property owner, and property owner’s representatives. 
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1.3 LIMITATIONS 
Property conditions, as well as local, state, tribal and federal regulations can change 
significantly over time.  Therefore, the recommendations and conclusions presented as a result 
of this study apply strictly to the environmental regulations and property conditions existing at 
the time the study was performed.  Available information has been analyzed using currently 
accepted assessment techniques and it is believed that the inferences made are reasonably 
representative of the property.  AEI Consultants makes no warranty, expressed or implied, 
except that the services have been performed in accordance with generally accepted 
environmental property assessment practices applicable at the time and location of the study. 

Considerations identified by ASTM as beyond the scope of a Phase I ESA that may affect 
business environmental risk at a given property include the following:  asbestos-containing 
materials, radon, lead-based paint, lead in drinking water, wetlands, regulatory compliance, 
cultural and historic resources, industrial hygiene, health and safety, ecological resources, 
endangered species, indoor air quality, mold, vapor intrusion, and high voltage lines.  These 
environmental issues or conditions may warrant assessment based on the type of the property 
transaction; however, they are considered non-scope issues under ASTM Standard Practice 
E1527-13.  

If requested by the client, these non-scope issues are discussed in Section 7.2.  Otherwise, the 
purpose of this assessment is solely to satisfy one of the requirements for qualification of the 
innocent landowner defense, contiguous property owner or bona fide prospective purchaser 
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA). 
ASTM Standard Practice E1527-13 and the EPA Standards and Practices for All Appropriate 
Inquiries (40 CFR Part 312) constitute the “all appropriate inquiry into the previous ownership 
and uses of the property consistent with good commercial or customary practice” as defined in: 
 

1) 42 U.S.C § 9601(35)(B), referenced in the ASTM Standard Practice E1527-13. 

2) Sections 101(35)(B) (ii) and (iii) of CERCLA and referenced in the EPA Standards 
and Practices for All Appropriate Inquiries (40 CFR Part 312). 

3) 42 U.S.C. 9601(40) and 42 U.S.C. 9607(q). 

The Phase I Environmental Site Assessment is not, and should not be construed as, a warranty 
or guarantee about the presence or absence of environmental contaminants that may affect the 
property.  Neither is the assessment intended to assure clear title to the property in question.  
The sole purpose of assessment into property title records is to ascertain a historical basis of 
prior land use.  All findings, conclusions, and recommendations stated in this report are based 
upon facts, circumstances, and industry-accepted procedures for such services as they existed 
at the time this report was prepared (i.e., federal, state, and local laws, rules, regulations, 
market conditions, economic conditions, political climate, and other applicable matters).  All 
findings, conclusions, and recommendations stated in this report are based on the data and 
information provided, and observations and conditions that existed on the date and time of the 
property visit.   
 
Responses received from local, state, or federal agencies or other secondary sources of 
information after the issuance of this report may change certain facts, findings, conclusions, or 
circumstances to the report.  A change in any fact, circumstance, or industry-accepted 
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procedure upon which this report was based may adversely affect the findings, conclusions, and 
recommendations expressed in this report. 

1.4 LIMITING CONDITIONS/DEVIATIONS 
The performance of this Phase I Environmental Site Assessment was limited by the following 
conditions:   

 On March 11, 2014, the Unites States Environmental Protection Agency (US EPA) was 
contacted for information on the subject property.  However, as of this writing, no response 
has been received from the US EPA.  Upon receiving pertinent information in connection 
with the subject property, AEI will immediately issue an addendum to this report if items of 
environmental concern are identified.  However, based on the quality of information 
obtained from other sources, this limitation is not expected to significantly alter the findings 
of this assessment. 

 On March 11, 2014, the Department of Toxic Substance Control (DTSC) and City of 
Petaluma Department of Parks and Recreation (CPDPR) were contacted for information 
pertaining to the adjacent site to the west, Rocky Memorial Dog Park.  Upon receiving 
pertinent information in connection with the subject property, AEI will immediately issue an 
addendum to this report if items of environmental concern are identified.   

 Due to the size of the subject property, AEI performed a site inspection of the property 
utilizing a field technique of traversing the site in an attempt to provide an overlapping field 
of view.  Due to the size of the property and the vegetation present on site, isolated areas 
of the site may have not been accessible for direct observation during AEI’s inspection. 

 During on-site reconnaissance, AEI was not granted access into the trailer located on the 
northern portion of the property.  According to Mr. Patrick Imbimbo of Baywood, the trailer 
is only used by the subject property caretaker for residential activities.  Based on this 
information, this limitation is not expected to significantly alter the findings of this 
assessment. 

1.5 DATA GAPS AND DATA FAILURE 
According to ASTM E1527-13, data gaps occur when the Environmental Professional is unable 
to obtain information required, despite good faith efforts to gather such information.   

Data failure is one type of data gap.  According to ASTM E1527-13 “data failure occurs when all 
of the standard historical sources that are reasonably ascertainable and likely to be useful have 
been reviewed and yet the objectives have not been met”.  Pursuant to ASTM Standards, 
historical sources are required to document property use back to the property’s first developed 
use or back to 1940, whichever is earlier. 

The following data gaps were identified during the course of this assessment:   
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Data Gap: The subject property is depicted as developed with a small structure and a dirt road 
in historical topographic maps from 1914 to 1940.  In the 1955 map, the subject 
property is developed with the royal Tallow and Soap Company facility.  Tenancy of 
the subject property is unknown from 1914 to 1940.  The lack of historical sources 
dating back to first developed use and information regarding historical tenancy 
between 1914 to 1940 represent  historical data gaps.  If the User of this report 
desires a greater degree of certainty regarding the use of the subject property during 
this time period, additional city directories or a chain of title report may provide 
evidence of how the property was used. 

Does this data gap affect the EP’s ability to identify RECs? Yes  No X 

Rationale  

Groundwater monitoring and soil sampling was done of the subject property in 
relation to the leaking underground storage tanks from the Royal Tallow facility, and 
no evidence was found that contamination from a different facility is present on the 
subject property.   

Information/ 
sources 
consulted 

Historic Topographic Maps, Sanborn Maps, Aerial Photographs, City Directories, 
Previous Reports, Agency Records 

1.6 RELIANCE   
All reports, both verbal and written, are for the benefit of De Nova Homes.  This report has no 
other purpose and may not be relied upon by any other person or entity without the written 
consent of AEI.  Either verbally or in writing, third parties may come into possession of this 
report or all or part of the information generated as a result of this work.  In the absence of a 
written agreement with AEI granting such rights, no third parties shall have rights of recourse 
or recovery whatsoever under any course of action against AEI, its officers, employees, 
vendors, successors or assigns.  Reliance is provided in accordance with AEI’s Proposal and 
Standard Terms & Conditions executed by DeNova Homes on February 18, 2014.  The limitation 
of liability defined in the Terms and Conditions is the aggregate limit of AEI’s liability to the client 
and all relying parties. 
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2.0 SITE AND VICINITY DESCRIPTION 

2.1 SITE LOCATION AND DESCRIPTION 
The subject property, which consists of vacant land, is located to the south of Lakeville Highway 
and southeast of Casa Grande Road, in a mixed commercial and residential area of Petaluma, 
California.  The property totals approximately 13 acres and is not improved with any permanent 
structures.   The subject property is currently occupied by a residential tenant living in a motor 
home parked on-site.  The property is improved with a concrete driveway leading to the 
property from Casa Grande Road and is surrounded with a barbed wire fence.  

The subject property was identified in the databases reviewed as a Comprehensive 
Environmental Response Compensation and Liability Information System No Further Remedial 
Action Planned (CERC-NFRAP) site, a RGA Leaking Underground Storage Tank (LUST) site 
(three times), a Facility and Manifest Data (HAZNET) site (three times), Historic Cortese site, a 
LUST site (twice), an Envirostor (with the Department of Toxic Substance Control [DTSC]) site, 
a California Facility Inventory Database UST (CA FID UST) site, a Historic UST (HIST UST) site, 
and a Statewide Environmental Evaluation and Planning System UST (SWEEPS UST) site, and is 
further discussed in Section 5.1. 

The Assessor’s Parcel Number (APN) for the subject property is 005-060-041 and 005-060-042. 
However, according to Mr. Derek Pampe of DeNova Homes, the southern portion of parcel 005-
060-042 is considered a legal waterway and is slated to be handed over to the State of 
California within the next three years.  This portion of the property was not included in this 
assessment.  According to Mr. Patrick Imbimbo of Baywood, limited electricity is provided to the 
subject property by Pacific Gas and Electric (PG&E), and potable water is provided by the City of 
Petaluma.  According to Mr. Imbimbo, the property is not connected to the municipal sewer. 

Refer to Figure 1: Site Location Map, Figure 2: Site Map, and Appendix A: Property Photographs 
for site location.  

2.2 SITE AND VICINITY CHARACTERISTICS 
The immediately surrounding properties consist of the following:  

Direction 
from Site 

Address-Tenant/Use 

Northwest Casa Grande Road, followed by Skoff Trucking (1 Casa Grande Road) 
North Park Central Apartments (1400 Technology Lane) 
Northeast Vacant Commercial/Industrial Building (1450 Technology Lane) 
South Vacant marsh land with a public access trail running through it, followed by the 

Petaluma River (no address available) 
Southwest Rocky Memorial Dog Park (former Casa Grande Landfill) 2204 Casa Grande Road 
West Casa Grande Road, followed by Michal Paul Co. Construction Company (1200 Casa 

Grande Road) 
 
The adjacent site to the northwest, 1 Casa Grande Road, was identified in the regulatory 
database as a Hist Cortese, LUST, Aboveground Storage Tank (AST), SWEEPS UST, 
Enforcement (ENF), CA FID UST, and UST site.  Please refer to Section 5.1.   
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The adjacent site to the southwest, the former Casa Grande Landfill, was identified in the 
regulatory database as a Solid Waste Information System (SWF/LF), Envirostor, and Financial 
Assurance site.  Please refer to Section 5.1.   

2.3 PHYSICAL SETTING 
Geology:  According to information obtained from the United States Geological Survey (USGS), the 
area surrounding the subject property is underlain by alluvial deposits of the Holocene-era.   
 
Based on a review of the United States Department of Agriculture (USDA) Soil Survey for the area of 
the subject property, the soils in the vicinity of the subject property are classified as the Clear Lake 
Clay Series.  Soils from this series are characterized as a clay.  

USGS Topographic Map: Petaluma River Quadrangle 

Nearest surface water to subject property: Stream Leading to the Petaluma River/Adjacent to 
the West and Southwest of the Subject Property 

Gradient Direction/Source: Southwest/Groundwater Investigations for the 
Subject Property   

Estimated Depth to Groundwater/Source: 

3 to 5 feet bgs/ Royal Tallow and Soap Company 
Underground Storage Tank Site Characterization 
Report Petaluma, California, prepared by 
Environment and Ecology, Inc. (August 17, 1990) 
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3.0 HISTORICAL REVIEW OF SITE AND VICINITY 

3.1 HISTORICAL SUMMARY 
Reasonably ascertainable standard historical sources as outlined in ASTM Standard E1527-13 
were used to determine previous uses and occupancies of the subject property that are likely to 
have led to RECs in connection with the subject property.  A chronological summary of historical 
data found, including but not limited to aerial photographs, historic city directories, Sanborn fire 
insurance maps and agency records is as follows: 
 
Date Range Subject Property 

Description/Use  
Source(s) 

1955 to 1989 Royal Tallow and Soap 
Company 

Aerial Photographs, City Directories, Topographic Maps, 
and Agency Records 

1989 to 2008 Vacant Tallow Facility Aerial Photographs, City Directories, and Agency Records 
2008 to Present Vacant Land Aerial Photographs and Agency Records 

 
According to historical sources, the current property has been vacant land since the former 
Royal Tallow and Soap Company buildings were demolished in 2008.  The subject property was 
occupied by the Royal Tallow and Soap Company from at least 1955 to 1986 when operations 
ceased.  A small structure and a dirt road were identified on the subject property in historic 
topographic maps from at least 1914 to 1940, although the occupancy of the property at this 
time was not identified during the historical research for this report and constitutes a significant 
data gap.  Please refer to Section 1.5 for further discussion. 
 
Based on a review of historical sources, the following historical/additional addresses were 
associated with the subject property: 0 Casa Grande Road, 2044 Casa Grande Road, and 2044 
Lakeville Highway.  These addresses were also researched as part of this assessment.   
 
Please refer to Section 4.1.1 for further discussion of the environmental concerns associated 
with the former use of the subject property by the Royal Tallow and Soap Company. 
 
If available, copies of historical sources are provided in the report appendices. 

3.2 AERIAL PHOTOGRAPH REVIEW 
AEI Consultants reviewed aerial photographs of the subject property and surrounding area.  
Aerial photographs were reviewed for the following years: 

Date(s) Subject Property Description Surrounding Area Descriptions 
1953 Developed with the Royal Tallow and 

Soap Company buildings.  Most 
buildings are concentrated on the 
northern part of the subject 
property.  Collection ponds appear to 
be located on the southeastern 
portion of the property. 

Northwest: A road, followed by what appears to 
be graded land. 
North: Agricultural land 
Northeast: Agricultural land 
South: Vacant land 
Southwest: Possibly developed with the landfill, no 
structures are visible 
West: Graded land 



 

Project No. 327703    
March 24, 2014   
Page 8 

1965 Developed with the Royal Tallow and 
Soap Company Facility.  The 
structures are clustered on the north 
western portion of the property with 
a large structure towards the 
southeastern portion of the property.  
Two large detention ponds are 
located on the southern portion of 
the property.  One possible 
detention pond is on the western 
side of the subject property. 

Northwest: A road, followed by the existing 
trucking company structures 
North: No significant changes 
Northeast: No significant changes 
South: Agricultural land 
Southwest: Developed as a landfill (partial 
coverage) 
West: Graded land (partial coverage) 

1982 No significant changes. However, 
due to the quality of the aerial 
photograph, many details are not 
discernible. 

Northwest: No significant changes 
North: No significant changes 
Northeast: No significant changes 
South: No significant changes  
Southwest: No significant changes  
West: A road, followed by the existing structure 

1993 Developed with the Royal Tallow and 
Soap Company structures.  Buildings 
are clustered on the northeastern 
portion of the property.  The large 
building on the southeastern portion 
of the property is gone, as are the 
detention ponds. 

Northwest: No significant changes 
North: Vacant land 
Northeast: Vacant land 
South: No significant changes  
Southwest: No significant changes  
West: A road, followed by the existing structure 

1998 No significant changes Northwest: No significant changes 
North: No significant changes 
Northeast: No significant changes 
South: No significant changes  
Southwest: Developed with the existing dog park  
West: No significant changes 

2012 All structures are gone from the 
property.  Large piles of debris are 
clustered on the central portion of 
the property.  A small pond is 
located on the southern portion of 
the property. 

Northwest: No significant changes 
North: Developed with the existing apartment 
buildings 
Northeast: Developed with the existing 
commercial/industrial building 
South: No significant changes  
Southwest: No significant changes 
West: No significant changes 

 
Based on the review of aerial photographs, the Royal Tallow and Soap Company operated on 
the subject property since at least 1953.  Please refer to Section 4.1.1 for further discussion of 
the environmental concerns associated with this facility. 

3.3 SANBORN FIRE INSURANCE MAPS 
Sanborn Fire Insurance maps were developed in the late 1800s and early 1900s for use as an 
assessment tool for fire insurance rates in urbanized areas.  A search was made of Seattle 
Public Library’s collection of Sanborn Fire Insurance maps.   

Sanborn map coverage was not available for the subject property.   
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3.4 CITY DIRECTORIES 
A search of AEI’s collection of historic Haine’s Criss-Cross city directories was conducted for the 
subject property at.  Directories were available and reviewed for the years 1972, 1976, 1981, 
1986, 1991, 1996, 2001, and 2006.  The following table summarizes the results of the city 
directory search. 

City Directory Search Results for 2592 Lakeville Highway 
Date(s) Occupant Listed 
1972, 1976, 1981, 1986 Royal Tallow & Soap, Terrinilini [sic.] Pete.  
1991, 1996, 2001 Terrinilini [sic.] Pete. 
2006 Address not listed.  

 
Based on the review of historic city directories, the subject property was occupied by the Royal 
Tallow and Soap facility from at least 1972 to 1986.  Please refer to Section 4.1.1 for further 
discussion of the environmental concerns associated with this facility. 

3.5 HISTORICAL TOPOGRAPHIC MAPS 
A search of HistoricAerials.com’s historical topographic maps was conducted for the subject 
property.  Topographic maps were reviewed for the following years: 
 
Date(s) Subject Property Description Surrounding Area Descriptions 
1914 
1924 
1940 

The southern portion of the 
property appears to be a 
submerged marsh of the Petaluma 
River.  A dirt/unimproved road 
leads to a structure on the 
northeastern portion of the subject 
property.  A railroad track runs 
along the northern portion of the 
property.  The area around the 
subject property is labeled as 
“Newtown” 

Northwest: Dirt road, followed by vacant land 
North: Railroad tracks, followed by vacant land 
Northeast: Railroad tracks, followed by vacant land 
South: Submerged marshes followed by the 
Petaluma River  
Southwest: Submerged marshes followed by the 
Petaluma River 
West: Railroad tracks and a road, followed by 
vacant land 

1955 
1962 

Developed with four large 
structures and one smaller structure 
on the northern portion of the 
property with a light duty road 
leading to them. A land grant, 
mining claim, donation land claim, 
or tract line runs through the 
property (it is not clear which of 
these this is). 

Northwest: Light duty road, followed by two 
structures 
North: Railroad tracks, followed by vacant land 
Northeast: Railroad tracks, followed by vacant land 
South: Vacant land, followed by the Petaluma River 
Southwest: Developed with one structure (landfill 
not identified) 
West: Railroad tracks and a road, followed by 
vacant land 

1969 Developed with three additional 
buildings on the northern portion of 
the property.  Two ponds are also 
depicted on the southern portion of 
the property.  

Northwest: Light duty road, followed by three 
structures 
North: Railroad tracks, followed by vacant land 
Northeast: Railroad tracks, followed by vacant land 
South: Vacant land, followed by the Petaluma River 
Southwest: Developed with one structure (landfill 
not identified) 
West: Railroad tracks and a road, followed by 
vacant land 
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1975 
 

No significant changes, except one 
more pond is depicted. 

No significant changes 

1980 No significant changes, except the 
railroad tracks end at the light duty 
road and don’t travel adjacent to 
the subject property any longer. 

No significant changes 

 
Due to proprietary consideration, copies of these maps are not provided in the appendices. 
 
Based on the review of topographic maps, a railroad line ran along the northern boundary of 
the subject property from at least 1914 until at least 1980.  In addition, a map on file with the 
GeoTracker website for the subject property notes that the northern portion of the property was 
formerly the Northwestern Pacific Railroad Right of Way (please refer to Appendix D).  
According to Mr. Patrick Imbimbo of Baywood, this area was developed with a railroad spur 
which was removed by Baywood sometime around 2008.  It is possible that shipments were 
delivered to the subject property via this spur.  In addition, railroad spurs represent potential 
environmental concerns due to the historical application of oils containing polychlorinated 
biphenyls (PCBs), herbicides, and arsenic for pest and weed control, as well as the potential 
presence of creosote on the rail ties, and the historical common practice of using coal cinders 
for track fill material. However, it is likely that any potential herbicide concentrations have 
degraded over time, as the railroad spur is no longer on-site and had not been used since at 
least 1986.  Although any potential PCB or arsenic concentrations resulting from the railroad 
spur would likely be confined to the near subsurface sediments, AEI understands that the 
subject property is slated for residential redevelopment.  Consequently, AEI recommends the 
performance of on-site sampling to determine if the subject property has been significantly 
impacted in connection with the historical railroad spur on the north portion of the property. 

3.6 CHAIN OF TITLE 
In accordance with our approved scope of services, a Chain of Title search was not performed 
as part of this assessment. 
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4.0 REGULATORY AGENCY RECORDS REVIEW 

4.1 REGULATORY AGENCIES 
Local and state agencies, such as environmental health departments, fire prevention bureaus, 
and building and planning departments are contacted to identify any current or previous reports 
of hazardous materials use, storage, and/or unauthorized releases that may have impacted the 
subject property.  In addition, information pertaining to Activity and Use Limitations (AULs), 
defined as legal or physical restrictions, or limitations on the use of, or access to, a site or 
facility, is requested.   

4.1.1 HEALTH DEPARTMENT 
On March 10, 2014, AEI visited the Sonoma County Environmental Health Division (SCEHD) for 
information on the subject property and nearby sites of concern.  Files at this agency may 
contain information regarding hazardous materials storage, as well as information regarding 
unauthorized releases of petroleum hydrocarbons or other contaminants that may affect the soil 
or groundwater in the area.   

Date Business  Document type Document Notes/Violations 
01/09/1986 Royal Tallow and 

Soap Company 
Application for Permit to 
Operate USTs 

Not approved based on a number of 
documents and UST leak detection 
documentation missing. 

02/22/1989 Royal Tallow and 
Soap Company 

Correspondence States that the Royal Tallow and Soap 
Company operated on-site until 1986. 

03/30/1989 Royal Tallow and 
Soap Company 

UST Permit Application 2,000-gallon UST was installed in 1973 
or 1979 (both dates listed) and has 
never stored other chemicals. The 
1,000-gallon tank  is listed as over 31 
years old 

06/30/1989 Royal Tallow and 
Soap Company 

UST Field Inspection 
Report 

Inspection related to UST removal – 
notes that holes were visible in both 
tanks.  Backfill was contaminated and 
free product observed in water in pit. 
Three domestic wells noted on the east 
side of the property, however none are 
used. 

07/14/1989 Royal Tallow and 
Soap Company 

Initial Laboratory Analysis 
Results 

A maximum of 820 ppm of total 
petroleum hydrocarbons as gasoline 
(TPHg) was found, as well as a 
maximum of 110 ppm of BTEX in soil. 

10/30/2000 Royal Tallow and 
Soap Company 

Response to Workplan States that the truck scale on the 
subject property extended greater than 
five feet before removal.  By removing 
this scale, soil hazards do not need to 
be documented between the 4.5 and 10 
feet interval. 
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Date Business  Document type Document Notes/Violations 
06/11/2001 Former Royal 

Tallow and Soap 
Company 

Soil Excavation and 
Exploratory Soil Borings 

SCEHD did not have the entire report 
on file, but did have a map of the 
borings and excavation area.  Noted 
that high levels of TPHg were found in 
the borings underneath the former 
truck storage and maintenance building, 
however soil in this area were not 
excavated, and data was mission from 
one of the borings. 

06/15/2004 Former Royal 
Tallow and Soap 
Company 

Monitoring Well 
Decommissioning  

Five monitoring wells were 
decommissioned in May of 2004.   

 
In addition to the above documents reviewed, AEI also reviewed a map of the former Royal 
Tallow and Soap Company facility on file with the SCEHD.  The map shows the location of the 
former USTs, as well as the railroad spur located on the very northern portion of the property. 
Please refer to Section 3.5 for further discussion of the environmental concerns associated with 
the former railroad spur.  In addition, the map notes the location of a condensing vat and 
wastewater sump, with a pipe leading to waste disposal lagoons.  Based on this information and 
an interview with the former plant superintendant for the Royal Tallow and Soap Company, 
these ponds stored wastewater from the cleaning of the facility.  Please refer to Section 6.1.4 
for further discussion of the environmental concerns associated with these waste ponds.    
 
This map also shows the location of the former septic system used on the subject property.  
Please refer to Section 6.1.3 for further discussion of the environmental concerns associated 
with the former septic system. 
 
Based on information available in the Case Closure Summary and Remedial Action Completion 
Certificate (also on file on the GeoTracker website), one 1,000-gallon UST and one 2,000-gallon 
UST, both containing regular unleaded gasoline, were removed from the subject property on 
June 30, 1990.  2,400 cubic yards of soil were treated on-site and used for back-fill.  2,900 
parts per million (ppm) of total petroleum hydrocarbons as gas (TPHg), 19.17 ppm benzene, 
151 ppm toluene, 303 ppm xylenes, and 61.7 ppm ethylbenzene were found in soil. In addition, 
125 ppm TPHg, 21.8 ppm benzene, 16 ppm toluene, 9.52 ppm xylene, 2.2 ppm ethylbenzene, 
and 0.0067 ppm 1,2-Dichloroethane (1,2-DCA) were found in groundwater.  Upon site closure, 
all contaminants in groundwater were below laboratory reporting limits except 0.0016 ppm of 
1,2-DCA.  However, significant soil contamination remained on-site upon closure, including 438 
ppm of TPHg, 10.4 ppm xylene, and 8.25 ppm ethylbenzene.  In addition, soil and groundwater 
were not tested for TPH diesel (TPHd), oil and grease, or heavy metals, and soil was not tested 
for the presence of 1,2-DCA.   

As a stipulation of site closure, the SCEHD stated that future site development should address 
the residual soil contamination, including the proper handling and disposal.  In addition, the 
SCEHD would require that a Site Safety Plan be developed and implemented before any future 
redevelopment.  Based on this information, the release from the former USTs represents a 
controlled recognized environmental condition.  It is AEI’s understanding that the subject 
property is slated for residential redevelopment.  Thus, AEI recommends additional investigation 
into the residual soil contamination on-site for the protection of the construction workers and 
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future occupants of the subject property.  In addition, AEI also recommends contacting the 
SCEHD and completing the necessary Site Safety Plan and any other required documentation. 

In addition, during remediation of the soils on the subject property in the area of the former 
USTs, soil borings were taken from the area of the former truck garage and maintenance 
building which indicated high levels of TPHg in soil in this area as well.  However, it does not 
appear that the soils in this area were excavated, and it is likely that contamination remains in 
place.  Based on this information, AEI recommends additional investigation into the soils in the 
area of the former garage and maintenance building.   

4.1.2 FIRE DEPARTMENT 
On March 10, 2014, AEI visited the Petaluma Fire Department (PFD) for information on the 
subject property to identify any evidence of previous or current hazardous material usage. 

Date Business  Document type Document Notes/Violations 
10/10/1975 N/A Site Design and Review Review for a proposed de-boning facility 

to be located adjacent to the subject 
property. States that holding ponds on 
the southeast portion of the property 
supplied water for the subject property 
operations and fire protection. 

06/31/1989 Royal Tallow 
and Soap 
Company 

UST Maintenance 
Application 

Application for the removal of two 
USTs, one 1,000-gallon and one 2,000-
gallon 

10/15/1990 Former Royal 
Tallow and Soap 
Company 

Site Investigation Requires a work plan to be submitted 
for additional remediation at the site 
including groundwater monitoring and 
the disposal of contaminated soil before 
the rainy season. 

06/12/1991 N/A Lakeville Highway Road 
Widening 

States the petroleum hydrocarbon 
contamination exists at the subject 
property, but it is not near enough to 
the highway to affect the roadway 
widening project 

 
Based on the 1975 report for the adjacent facility, the ponds that were visible in aerial 
photographs were used for holding water for use by the Royal Tallow and Soap Company 
facility.  However, interviews with the former plan superintendant Mr. Pete Terribilini and past 
investigations on the subject property indicate that these ponds were used for waste water 
storage.  Please refer to Section 6.1.4 for further discussion. 

Please refer to Section 4.1.1 for further discussion of the former USTs on the subject property. 

4.1.3 BUILDING DEPARTMENT 
On February 24, 2014, AEI contacted the Petaluma Building Department (PBD) for information 
on the subject property in order to identify historical tenants and property use.  Please refer to 
the following table for a listing of permits reviewed: 
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Building Permits Reviewed for 0 Casa Grande Road, 2044 Casa Grande Road, 2044 Lakeville Highway, 
and 2592 Lakeville Highway 
Year(s) Owner/Applicant Description of Permit/Building Use 
2003 Darling Delaware Company Inc. Notice and Order per the Abatement of Dangerous 

Buildings.  Sates that there is a single family 
residence on the property and the abandoned 
tallow plant and barns.  Determined that the 
buildings need to be demolished – the buildings 
must be vacated in 60 days. 

2003 2044 Casa Grande Road Complaint from a citizen that a structure on the 
property line is disintegrating and falling onto the 
fence, there are hazardous materials on-site that 
need to be removed and cleaned up, the main 
building is not secure and is an attractive nuisance, 
children are accessing the property and buildings.   

2003 Darling Delaware Company Inc. Letter that states that in 2001, a permit was 
applied for to demolish a truck garage and remove 
contaminated soil from underneath it.  The 
inspection was never completed and the city is 
concerned that the area is an eyesore to the newly 
constructed apartment buildings. 

2008 Daniel O Davis Inc.  Asbestos removal demolition plan with the Bay 
Area Air Quality Management District 

2008  Lands of Baywood, LLC Permit to demolish and remove commercial facility 
building, to clean dirt, and to clear the property of 
miscellaneous debris 

2008 0 Casa Grande AKA 2044 Lakeville 
Highway (Royal Tallow) 

Stockpiling permit 

2009 Lands of Baywood, LLC Letter asking if the demolition work has been 
completed because no building inspection was 
arranged. 

 
Based on the review of PBD documents, the Royal Tallow and Soap Company buildings 
remained on the subject property until 2008 when they were demolished.  Please refer to 
Section 4.1.1 for further discussion of the environmental concerns associated with the former 
Royal Tallow and Soap Company Facility.  

4.1.4 PLANNING DEPARTMENT 
On March 13, 2014, AEI contacted the Petaluma Planning Department (PPD) for information on 
the subject property in order to identify AULs associated with the subject property. 

No information indicating the existence of AULs was on file for the subject property with the 
PPD.  According to Ms. Ellen Hill with the PPD, the subject property is zoned for high density 
residential use. 

4.1.5 COUNTY ASSESSOR OFFICE  
On February 21, 2014, AEI visited the website maintained by the Sonoma County Assessor’s 
Office for information on the subject property in order to determine the earliest recorded date 
of development and use. 
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According to the Sonoma County Assessor’s Office, the subject property APNs are 005-060-041 
and 0050-060-042 and the property was formerly under the APN 0050-060-130.  No 
information about the first date of development was available from the Sonoma County 
Assessor’s Office. 

4.1.6 DEPARTMENT OF OIL AND GAS 
California Department of Conservation, Division of Oil, Gas, and Geothermal Resources 
(DOGGR) maps concerning the subject property and nearby properties was reviewed.  DOGGR 
maps contain information regarding oil and gas development. 

According to the DOGGR Online Mapping System, there are no oil or gas wells within 500 feet 
of the subject property.  No environmental concerns were noted during the DOGGR map 
review. 

4.1.7 OTHER AGENCIES SEARCHED  
On March 10, 2014, AEI visited the GeoTracker website maintained by the Regional Water 
Quality Control Board (RWQCB) for information regarding unauthorized releases of 
hazardous materials to the groundwater. Cases typically handled by the RWQCB include 
releases from USTs. 

AEI reviewed the Case Closure Summary and Remedial Action Completion Certificate and the 
Geo Map on file on the GeoTracker website.  Please refer to Section 4.1.1 for further 
discussion of this closed LUST case and the environmental concerns associated with the former 
USTs on the subject property. 

On February 24, 2014, AEI contacted The Bay Area Air Quality Management District 
(BAAQMD) for information regarding any records of Permits to Operate (PTO), Notices of 
Violation (NOV), or Notices to Comply (NTC) issued to occupants of the subject property and 
associated with air emissions equipment primarily related to stationary sources of air pollution, 
such as dry cleaning machines, boiler, and/or underground storage tanks (USTs) .  

According to records on file with the BAAQMD, the Royal Tallow and Soap Company facility 
ceased operations on October 31, 1986.  In addition, their first application with the BAAQMD 
was November 11, 1978.  No other information was available from the BAAQMD.  Please refer 
to Section 4.1.1 for further discussion of the environmental concerns associated with the former 
Royal Tallow and Soap Company Facility.  

On February 21, 2014, AEI visited the Hazardous Waste Tracking System (HWTS) 
online database maintained by the California Department of Toxic Substances Control 
(DTSC) for information regarding documented hazardous wastes generated at the subject 
property. 

The subject property was identified four times in the HWTS online database.  These records 
indicate that from 2000 to 2001, over 17 tons of hazardous wastes were generated at the 
subject property by Darling International.  These wastes were likely associated with the clean-
up and remediation of the former Royal Tallow and Soap Company facility.  Please refer to 
Section 4.1.1 for further discussion of the environmental concerns associate with the former 
occupancy of the subject property by the Royal Tallow and Soap Company. 
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On February 21, 2014, AEI visited the EnviroStor website maintained by the California 
Department of Toxic Substances Control (DTSC) for information indication any release of 
hazardous materials on the subject property. 

No information indicating any release of hazardous materials on the subject property was found 
on the EnviroStor website. 

On February 21, 2014, AEI contacted the DTSC for information indication any release of 
hazardous materials on the subject property. 

AEI reviewed the one record on file with the DTSC, however the records only indicated Royal 
Tallow and Soap Company closed the facility in 1986. 

On March 7, 2014, AEI contacted the San Francisco Bay Area Regional Water Quality 
Control Board (SF RWQCB) for information regarding ASTs, USTs, hazardous materials 
storage, industrial waste discharges, and/or releases at the subject property.  

No records were on file with the SF RWQCB for the subject property.  

On March 11, 2014, AEI contacted the United States Environmental Protection Agency 
(US EPA) for information regarding ASTs, USTs, hazardous materials storage, industrial waste 
discharges, and/or releases at the subject property. However, as of this writing, no response 
has been received from the US EPA.  Upon receiving pertinent information in connection with 
the subject property, AEI will immediately issue an addendum to this report if items of 
environmental concern are identified.  However, based on the quality of information obtained 
from other sources, this limitation is not expected to significantly alter the findings of this 
assessment. 
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5.0 REGULATORY DATABASE RECORDS REVIEW 

 
AEI contracted Environmental Data Resources (EDR) to conduct a search of federal, state, 
tribal, and local databases containing known and suspected sites of environmental 
contamination.  The number of listed sites identified within the approximate minimum search 
distance (AMSD) from the Federal and State environmental records database listings specified 
in ASTM Standard E 1527-13 are summarized in the following table.  A copy of the regulatory 
database report is included in Appendix B of this report. 

The subject property was identified in the databases reviewed as a CERC-NFRAP, RGA LUST 
(three times), HAZNET (three times), Historic Cortese, LUST (twice), Envirostor, CA FID UST, 
HIST UST, and a SWEEPS UST site.  Please see Section 5.1 for additional discussion. 

In determining if a site is a potential environmental concern to the subject property in the 
records summary table below, AEI has applied the following criteria to classify the site(s) as low 
concern: 1) the site(s) only hold an operating permit (which does not imply a release), 2) the 
site(s) have been granted “No Further Action” by the appropriate regulatory agency, and/or 3) 
based upon AEI’s review, the distance and/or topographic position relative to the subject 
property reduce the level of risk associated with the site(s). 

5.1 RECORDS SUMMARY 
 

Database 
Search 

Distance 
(Miles) 

Subject 
Property 

Listed 

Total 
Number 

of 
Listings 

Recognized Environmental 
Condition or Environmental 

Issue 
(Yes/No) 

NPL 1 No 1 No, please see discussion 
below. 

DELISTED NPL 0.5 No 0  

CERCLIS 0.5 No 2 No, please see discussion 
below. 

CERCLIS NFRAP 0.5 Yes 1 Please see a discussion of the 
subject property below. 

RCRA CORRACTS 1 No 0  

RCRA-TSD 0.5 No 0  

RCRA LQG, SQG, VGN, NLR TP/ADJ No 1 No, please see discussion 
below. 

US ENG CONTROLS TP No 0  

US INST CONTROLS TP No 0  

ERNS TP No 0  
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Database 
Search 

Distance 
(Miles) 

Subject 
Property 

Listed 

Total 
Number 

of 
Listings 

Recognized Environmental 
Condition or Environmental 

Issue 
(Yes/No) 

STATE/TRIBAL HWS 1 Yes 8 

Please see a discussion of the 
subject property below.  None 

of the nearby sites are 
expected to represent a 
significant environmental 

concern. 

STATE/TRIBAL SWLF 0.5 No 2 Please see a discussion of the 
adjacent site below. 

STATE/TRIBAL 
REGISTERED STORAGE 

TANKS 
TP/ADJ No 2 No, please see discussion 

below. 

STATE/TRIBAL LUST 0.5 Yes 18 

Please see a discussion of the 
subject property below.  None 

of the nearby sites are 
expected to represent a 
significant environmental 

concern. 
STATE/TRIBAL ENG-INST 

CONTROLS TP No 0  

STATE/TRIBAL VCP 0.5 No 0  

STATE/TRIBAL 
BROWNFIELD 0.5 No 0  

ORPHAN N/A No 20 

None of the identified orphan 
sites are located in the 

immediate vicinity (500-feet) of 
the subject property, and 

therefore, these sites are not 
expected to represent a 
significant environmental 

concern. 

NON-ASTM DATABASES TP/ADJ Yes 14 
Please see a discussion of the 

subject property and two 
adjacent sites below. 

 

Site Name: Royal Tallow and Soap Company (also Darling Delaware Royal Tallow and Darling 
International Inc.)  
Database(s): CERC-NFRAP, RGA LUST (three times), HAZNET (three times), Historic Cortese, LUST 
(twice), Envirostor, CA FID UST, HIST UST, SWEEPS UST 
Address: 2592 Lakeville Highway 
Distance: Subject Property 
Direction: N/A 
Comments: 
The subject property was occupied by the Royal Tallow and Soap Company facility from at least 1955 
to 1986.  Please refer to Section 4.1.1 for further discussion of the environmental concerns associated 
with this facility. 
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Site Name: Casa Grande Landfill 
Database(s): SWF/LF, Envirostor, Financial Assurance 
Address: West End of Casa Grande Road (2204 Casa Grande Road) 
Distance: Adjacent (directly abutting the subject property) 
Direction: West (hydrologically cross-gradient) 
Comments:  
This site was formerly used as a landfill from an unknown date until its closure in 1993.  According to 
information in the regulatory database, up to 16 cubic yards per day of construction/demolition 
materials and green materials were disposed of at this site.  During off-site reconnaissance, AEI 
observed signs warning that glass was present in the surface stream dividing the subject property from 
this site, and also observed shards of glass in the surface soils at this site.  This site is currently used at 
the Rocky Memorial Dog Park which is owned and operated by the City of Petaluma.   
 
On March 11, 2013, AEI requested records for this facility from the DTSC and the City of Petaluma 
Parks and Recreation Department.  As of the writing of this report, no response has yet been received 
from either of these agencies.  Upon receiving pertinent information in connection with the subject 
property, AEI will immediately issue an addendum to this report if items of environmental concern are 
identified.  However, based on the regulatory status of the site and reported nature of accepted 
wastes, this site is not expected to represent a significant environmental concern. 

 

Site Name: Skoff Trucking 
Database(s): Hist Cortese, LUST, AST, SWEEPS UST, ENF, CA FID UST, UST 
Address: 1 Casa Grande Road 
Distance: Adjacent (approximately 55 feet) 
Direction: Northwest (hydrologically cross-gradient) 
Comments:  
This site is currently occupied by Skoff Trucking and is used as a truck maintenance and storage 
facility.  AEI reviewed records on file with the GeoTracker website for this site.  In 1986, one 1,000-
gallon waste oil tank was removed from the site and in 1990 one 500-gallon UST was removed as well.  
Five monitoring wells were installed on-site from 1990-1991.  In 1994, two 1,000-gallon gasoline USTs 
were removed from the site.  In 1998, three 12,000-gallon USTs were removed from the site as well.  
Both total petroleum hydrocarbons of gas and diesel (TPHg and TPHd) were found in soil after the 
1998 UST removal.  In 1999, two more gasoline USTs were discovered at the site and removed.   
 
In 2000, a water supply well south of the site was found to be contaminated with TPHg and toluene.  
This well was destroyed, and soil borings were advanced on the site and two additional monitoring 
wells installed.  Quarterly monitoring of these wells has occurred since 1999.  Additional soil excavation 
at the southern portion of the site was also performed in 2006.  This included the removal and disposal 
of approximately 990 tons of impacted soil.   
 
In addition, in January of 2014, a soil vapor investigation was conducted on the site.  No petroleum 
hydrocarbons constituents were found above laboratory reporting limits in the soil vapor tested.  The 
report concluded that any residual hydrocarbon contamination represents a low risk for vapor intrusion.
 
In the most recent groundwater monitoring report from November 7, 2013, the monitoring well closest 
to the subject property on Casa Grande Road (MW 14 – approximately 35 feet northwest of the subject 
property), less than 50 micrograms per liter (µg/L) of TPHg and TPHd, and less than 0.5 µg/L of 
benzene, toluene, ethylbenzene, and total xylenes (BTEX) was found.  Based on the Notice of Pending 
Action letter from February 19, 2014 on file on the GeoTracker website, this site is going to be closed 
and received no further action status from the SCEHD.  Based on this information, the direction of 
groundwater flow, and the low levels of contamination found near the subject property, this site is not 
expected to present a significant environmental concern. 
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Site Name: Petaluma Poultry Process 
Database(s): LUST (twice), NPDES, Hist Cortese, Hist UST, ENF, WDS 
Address: 2700 Lakeville Highway 
Distance: Approximately 0.15 mile 
Direction: Northeast (hydrologically upgradient) 
Comments:  
AEI reviewed records on file for this site with the SCEHD.  Based on these records, there were formerly 
on 10,000-gallon diesel UST, one 10,000-gallon gasoline UST, and two 550-gallon gasoline USTs on 
the southern portion of this site.  On June 27, 1988, while these tanks were being removed, a leak was 
discovered.  According to the UST Unauthorized Release Report, excavation of contaminated soil was 
planned.  The closure document was not available for review with the SCEHD, however based on 
information in the regulatory database, the site was granted closure on March 6, 1996 and only soil 
was impacted at the site.   
 
Based on the relative distance from the subject property, the media affected, and the regulatory 
status, this site is not expected to present a significant environmental concern. 

 

Site Name: Beacon #3703 (Former) 
Database(s): Hist Cortese, LUST (twice)  
Address: 2601 Lakeville Highway 
Distance: Approximately 0.20 mile 
Direction: North (hydrologically upgradient) 
Comments:  
AEI reviewed records on file for this site on the GeoTracker website.  A gas station has operated at this 
site since the 1970s.  In 1987, three 10,000-gallon gasoline USTs and one 12,000-gallon diesel UST 
were removed from the site.  In 2000, piping of the second generation of tanks was removed and 
some contamination was found.  60 cubic yards of soil was removed.  From 2004 to 2008, ozone 
sparging was conducted on-site, and high vacuum dual phase extraction was also conducted off and 
on from 1999 to 2010.   
 
In 2012, the second generation of tanks was removed, and soil contamination was found.  However, 
no leaks had ever been documented from these tanks, so the contamination was attributed to the 
original tanks removed in 1987.  All of this additional contamination was excavated. Quarterly 
groundwater monitoring was conducted from 1999 to 2012.   In the most recent groundwater 
monitoring report from March 14, 2012, the monitoring well closest to the subject property (MW-6 
approximately 0.19 mile north of the subject property), was less than 50 µg/L of TPHg and TPHD, and 
less than 0.5 µg/L of Benzene and MTBE.  The site was granted closure on November 15, 2013.  Based 
on the regulatory status of the site, the relative distance from the subject property, and the low levels 
of contamination found in the monitoring well closest to the subject property, this site is not expected 
to present a significant environmental concern. 

 

Site Name: Petaluma Precedent 
Database(s): CERCLIS 
Address: 781 Baywood Drive 
Distance: Approximately 0.26 mile 
Direction: West (hydrologically cross-gradient) 
Comments:  
Based on information available in the database, this site is not on the NPL and is a removal only site 
(no investigation is necessary).  The clean-up of the site was completed on July 16, 2011.  No mention 
of the contaminants of concern were available in the database or on the US EPA’s website.  However, 
based on the relative distance from the subject property, the direction of groundwater flow, the lack of 
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additional listings, and the fact that the clean-up has been completed, this site is not expected to 
present a significant environmental concern. 

 

Site Name: Sola Optical 
Database(s): NPL, CERCLIS, RCRA-SQG, US Eng Control, US INST Control, ROD, HAZNET, PRP 
Address: 3600 Lakeville Highway 
Distance: Approximately 0.56 mile 
Direction: Northeast (hydrologically upgradient) 
Comments:  
AEI reviewed record for this site on the US EPA’s website.  Based on this information, this site has 
been used to manufacture optical lenses since 1978.  In 1982, acetone was identified in an on-site 
well.  In addition, Sola found volatile organic compound (VOC) contamination in soil adjacent to six 
underground solvent storage tanks.  The USTs were removed in 1985 and subsequent investigations 
found that groundwater was contaminated with trichloroethane (TCA) and methylene chloride.  A city 
well nearby was found to also be contaminated with low levels of TCA.  Since 1988, groundwater 
extraction was conducted on-site. 
 
In 2001, the facility shut down and the property was sold.  In 2007, an EPA review was conducted 
which included the use of institutional controls to protect human health at the site.  These include land 
use restrictions and a ban on wells at the site.  In 2013, the EPA determined that all clan-up goals had 
been met at the site and the site was subsequently removed from the NPL.   
 
Based on this information, the regulatory status of the site and the relative distance from the subject 
property, this site is not expected to present a significant environmental concern at this time. 

 

5.2 VAPOR ENCROACHMENT  
A Tier 1 Vapor Encroachment Screen (VES) pursuant to ASTM E2600-10 was performed as part 
of this assessment to determine whether a potential vapor encroachment condition (VEC) exists 
at the subject property.  The VES included the review of reasonably ascertainable information 
for the subject and nearby properties.  During the course of this assessment, the following sites 
were identified as a potential source of petroleum hydrocarbons. 

Site 
Name/Address 

Distance from 
Subject Property 

Hydrologic Direction 
Relative to Subject 

Property 

VEC 
Exists 

VEC 
Likely 
Exists 

VEC 
Cannot be 
Ruled Out 

Subject Property 
(Former Royal 
Tallow and Soap 
Company) 

N/A            X  

 
Based on the levels of residual contamination which remained at the subject property upon 
regulatory closure in 2004, including 438 ppm of TPHg, a VEC likely exists at the subject 
property.  AEI recommends additional investigation to determine if a VEC exists at the subject 
property. 
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6.0 INTERVIEWS AND USER PROVIDED INFORMATION 

6.1 INTERVIEWS 
Pursuant to ASTM E1527-13, the following interviews were performed during this investigation 
in order to obtain information indicating RECs in connection with the subject property. 

6.1.1 INTERVIEW WITH OWNER 
The representative of the subject property owner, Mr. Derek Pampe of De Nova Homes, was 
contacted in person on March 3, 2014.  Mr. Pampe has been associated with the subject 
property for one year.  Mr. Pampe was asked if he was aware of any of the following: 
 
Any pending, threatened, or past litigation relevant to hazardous substances or 
petroleum products in, on, or from the property. X Yes  No 
Any pending, threatened or past administrative proceedings relevant to 
hazardous substances or petroleum products in, on, or from the property. X Yes  No 
Any notices from any governmental entity regarding any possible violation of 
environmental laws or possible liability relating to hazardous substances or 
petroleum products. X Yes  No 
Any incidents of flooding, leaks, or other water intrusion, and/or complaints 
related to indoor air quality.  Yes X No 
Mr. Pampe explained to AEI that the subject property is listed as a closed LUST site from a leaking 
gasoline UST which was removed from the subject property.  Mr. Pampe also explained that the 
subject property was involved in a lawsuit over the clean-up of the site before it was purchased by 
Baywood from Darling International (owner of the Royal Tallow and Soap Company).  Please refer to 
Sections 4.1.1 and 6.3 for further discussion. 

6.1.2 INTERVIEW WITH KEY SITE MANAGER 

The key site manager Mr. Patrick Imbimbo of Baywood, was contacted during on-site 
reconnaissance on March 17, 2014.  Mr. Imbimbo has been associated with the subject 
property since approximately 2004.  Mr. Imbimbo provided general information regarding 
historic and current operations at the subject property.  According to Mr. Imbimbo, the Royal 
Tallow and Soap Company buildings were demolished completely in 2008.  Since that time, the 
company Soil Land has been using the subject property to store construction debris from off-
site.  Until about one year ago, Mr. Imbimbo explained that Soil Land was crushing the debris 
on-site to turn it into Class II Aggregate, which was also being stored on-site before being 
hauled to off-site projects.  Please refer to Section 7.1 for further discussion.   

In addition, Mr. Imbimbo explained that fill material has also been brought on-site since 2008.  
The material has mostly been stockpiled on the northern portion of the property, but is slotted 
to be dispersed across the entire site as a part of redevelopment.  According to Mr. Imbimbo, 
the fill material was tested and proven to be “clean” before it was brought on-site.  However, 
no record of this was available to AEI during the course of this investigation.  Please refer to 
Section 7.1 for further discussion of the environmental concerns associated with this fill 
material. 

Mr. Imbimbo was asked if he was aware of any of the following: 
 
Any pending, threatened, or past litigation relevant to hazardous substances or 
petroleum products in, on, or from the property. X Yes  No 
Any pending, threatened or past administrative proceedings relevant to X Yes  No 
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hazardous substances or petroleum products in, on, or from the property. 
Any notices from any governmental entity regarding any possible violation of 
environmental laws or possible liability relating to hazardous substances or 
petroleum products. X Yes  No 
Any incidents of flooding, leaks, or other water intrusion, and/or complaints 
related to indoor air quality.  Yes X No 
Mr. Imbimbo, like Mr. Pampe, explained the legal and environmental history of the subject property to 
AEI.  Please refer above and to Section 4.1.1 and 6.3 for further discussion. 

6.1.3 PAST OWNERS, OPERATORS AND OCCUPANTS  
In an attempt to interview past owners, operators and occupants regarding historical on-site 
operations, AEI requested the contact information for these entities from the key site manager, 
Mr. Patrick Imbimbo.  Mr. Imbimbo provided contact information for the subject property 
caretaker, Mr. Pete Terribilini.   AEI spoke with Mr. Terribilini via telephone on March 18, 2014.  
Mr. Terribilini currently lives on the subject property one to two days a week in the trailer home 
on-site.   

According Mr. Terribilini, he has worked at the subject property since 1966.  He used to live in 
the residence which was formerly located on the northern portion of the property, and raised 
his family there.  Mr. Terribilini was the plant superintendant for Royal Tallow and Soap 
Company, where he said he did “a little of everything.”  AEI asked Mr. Terribilini about the 
ponds noted in the aerial photographs and historic topographic maps.  He stated that the ponds 
were used to hold water from the plant.  Mr. Terribilini explained that the tallow facility was 
washed down once a day, and the water from this process flowed into a clarifier.  According to 
Mr. Terribilini, this room was called the “sewer room”.  Water from this cleaning process was 
filled with “tallow and grease” from the plant operations. The water sat in the clarifier for 
approximately one day, and then the scum was skimmed off the top and the water was allowed 
to flow into the waste water ponds.  Although the majority of the contaminants in this 
wastewater was organic in nature, it is possible that petroleum hydrocarbons or solvents used 
in the rendering process or used on machinery could have been present.   

In addition, AEI asked Mr. Terribilini if he was aware of the use of chlorinated solvents on the 
property.  Mr. Terribilini said that the use of these materials would have been by the 
maintenance staff, and he could not recall what specific materials were used on-site.   

Mr. Terribilini also explained to AEI that the entire Royal Tallow and Soap Company facility was 
on a septic system and not connected to the sewer. A map on file with the SCEHD indicates 
that two septic tanks were located east adjacent to the main rendering plant, and the septic 
leach field extended to the southwest.  Since the buildings have been demolished, it is unclear 
whether the septic system was solely used for restroom purposes, or if other water was 
discharged into the system.  In addition, due to the long industrial nature of the property use 
and the lack of regulatory oversight it is possible that hazardous materials could have entered 
the septic system.  Based on this information, the wastewater discharge from the former facility 
through the wastewater ponds and the septic system represents a significant environmental 
concern.  AEI recommends further investigation in the area of the septic leach field, former 
septic tanks, wastewater clarifier, and wastewater disposal ponds to determine is a release to 
the subsurface has occurred. 
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6.1.4 INTERVIEW WITH OTHERS 
Information obtained during interviews with local government officials is incorporated into the 
appropriate segments of this section. 

6.2 USER PROVIDED INFORMATION 
User provided information is intended to help identify the possibility of RECs in connection with 
the subject property.  According to ASTM E1527-13 and EPA's AAI Rule, certain items should be 
researched by the prospective landowner or grantee, and the results of such inquiries may be 
provided to the environmental professional.  The responsibility for qualifying for Landowner 
Liability Protections (LLPs) by conducting the inquiries ultimately rests with the User, and 
providing the information to the environmental professional would be prudent if such 
information is available.   

6.2.1 ENVIRONMENTAL LIENS 
AEI was not informed by the User, De Nova Homes, of any environmental cleanup liens 
encumbering the subject property that are filed or recorded under federal, tribal, state or local 
law.   

6.2.2 ACTIVITY AND LAND USE LIMITATIONS 
AEI was not informed by the User of any AULs, such as engineering controls, land use 
restrictions or institutional controls that are in place at the subject property and/or have been 
filed or recorded in a registry under federal, tribal, state or local law. 

6.2.3 SPECIALIZED KNOWLEDGE 
AEI was not informed by the User of any specialized knowledge or experience related to the 
subject property or nearby properties. 

6.2.4 VALUATION REDUCTION FOR ENVIRONMENTAL ISSUES 
The User did not indicate to AEI any information to suggest that the valuation of the subject 
property is significantly less than the valuation for comparable properties due to environmental 
factors. 

6.2.5 COMMONLY KNOWN OR REASONABLY ASCERTAINABLE INFORMATION 
The User did inform AEI of any commonly known or reasonably ascertainable information about 
the subject property which aided AEI in identifying conditions indicative of a release or 
threatened release. 

6.2.6 KNOWLEDGE OF PRESENCE OR LIKELY PRESENCE OF CONTAMINATION 
The User did inform AEI of any obvious indicators that pointed to the presence or likely 
presence of contamination at the subject property.   

6.3 PREVIOUS REPORTS AND OTHER PROVIDED DOCUMENTATION 
Documentation was provided to AEI by De Nova Homes during this assessment.  AEI only 
reviewed pertinent documentation provided.  A summary of this information follows: 

Royal Tallow and Soap Company Underground Storage Tank Site Characterization Report 
Petaluma, California, prepared by Environment and Ecology, Inc. (August 17, 1990) 
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The report states that one or both of the two Royal Tallow USTs leaked before their removal in 
1989.  One of the USTs was 500-gallon capacity, and the other was 1,000 to 2,000-gallon 
capacity.  As a result of the discovery of the release, 21 soil samples were taken and five 
monitoring wells were installed on-site.  TPH and BTEX were found in the soil samples, and TPH 
and benzene were found in groundwater. This led to further investigation on the subject 
property which are discussed below and in Section 4.1.1. 

In addition, this report indicated that a soil gas survey was conducted on-site as well.  However 
the results from this survey are not provided, and it does not appear that investigation into 
potential vapor contamination was conducted on the subject property.  Please refer to Section 
5.2 for further discussion. 

A copy of this report is provided in Appendix F. 

Expert Report of Dwight R. Hoening, part of Darling International, Inc. v. Baywood Partners, 
Inc. (March 2, 2007) 

This expert opinion chronicles the history of site remediation, clean-up, investigations, and 
regulatory actions at the subject property.  Based on this summary, in 1986, the Royal Tallow 
facility ceased operation.  In 1989 (case closure documents states that it was in 1990) two 
USTs were removed from the subject property, and a subsequent investigation (please see 
above) indicated that both groundwater and soil were contaminated with TPHg. 

The report goes on to explain that further reports from 1993 and 1995 explored the possibilities 
of using bioremediation at the site and using an extraction and treat system to clean 
contaminated groundwater.  However, the report states that none of these remediation systems 
were actually implemented on the subject property.   

The report then goes on to say that no actual remediation besides groundwater monitoring was 
conducted on-site until 2002 when 2,390 cubic yards of contaminated soil were excavated, 
treated, and then reused on the subject property.  The soil was cleaned-up to not exceed 0.39 
mg/kg of TPHg and benzene. 

Next, the report highlights that at the time of writing, asbestos and other remaining contained 
hazardous materials remained on-site.  It is AEI’s understanding that all of these materials were 
removed and disposed as part of building demolition in 2008.   

Please refer to Sections 4.1.1 and 6.3 for further discussion of the environmental concerns 
associated with the current status of the subject property.  In addition, please refer to section 
7.1 for further discussion of the current status of the subject property observed during on-site 
reconnaissance. 

A copy of this report is provided in Appendix F. 

Baywood Partners Inc.’s Trial Exhibits – Expert Opinion of Jeffrey Zelikson, part of Darling 
International, Inc. v. Baywood Partners, Inc. (Case 3:05-cu-03758-EMC, Filed April 5, 2007) 

This expert opinion was solicited to determine if Darling International, Inc fulfilled it remediation 
of the subject property.  This states that in 1986, Darling International was required by the 
Regional Board to perform sampling of the soil beneath the former waste water ponds 
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(previously discussed in Section 6.1.3).  However, from discussion in this document, it appears 
that Darling International revised their closure plan and the ponds were granted closure by the 
Regional Board without sampling being performed.  Please refer to Section 6.1.3 for further 
discussion of the environmental concerns associated with the former waste water ponds on the 
subject property. 

This expert opinion also summarizes the two USTs which leaked on the subject property.  
Please refer to Section 4.1.1 for further discussion of these USTs. 

A copy of this report is provided in Appendix F. 
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7.0 SITE INSPECTION AND RECONNAISSANCE 
 
On March 17, 2014, a site reconnaissance of the subject property and adjacent properties was 
conducted by Ms. Elizabeth Scudero of AEI in order to obtain information indicating the 
likelihood of RECs at the subject property and adjacent properties as specified in ASTM 
Standard Practice E1527-13 §8.4.2, 8.4.3 and 8.4.4.  During the on-site reconnaissance, AEI 
was accompanied by Mr. Patrick Imbimbo of Baywood.  Due to the size of the subject property, 
AEI performed a site inspection of the property utilizing a field technique of traversing the site 
in an attempt to provide an overlapping field of view.  Due to the size of the property and the 
vegetation present on site, isolated areas of the site may have not been accessible for direct 
observation during AEI’s inspection.  In addition, during on-site reconnaissance, AEI was not 
granted access into the trailer home located on the northern portion of the property.  According 
to Mr. Patrick Imbimbo of Baywood, the trailer is only used by the subject property caretaker 
for residential activities.  Based on this information, this limitation is not expected to 
significantly alter the findings of this assessment. 

7.1 SUBJECT PROPERTY RECONNAISSANCE FINDINGS 
 

Yes No Observation 
 X Hazardous Substances and/or Petroleum Products in Connection with Property Use 

 X Aboveground & Underground Hazardous Substance or Petroleum Product Storage 
Tanks (ASTs / USTs) 

 X Hazardous Substance and Petroleum Product Containers and Unidentified 
Containers not in Connection with Property Use 

X  Unidentified Substance Containers 
 X Electrical or Mechanical Equipment Likely to Contain Fluids 
 X Interior Stains or Corrosion 
 X Strong, Pungent or Noxious Odors 
 X Pools of Liquid 
 X Drains, Sumps and Clarifiers 

X  Pits, Ponds and Lagoons 
 X Stained Soil or Pavement 
 X Stressed Vegetation 

X  Solid Waste Disposal or Evidence of Fill Materials 
 X Waste Water Discharges 

X  Wells 
 X Septic Systems 

X  Other 
  
The subject property is currently occupied part time by a caretaker living in a trailer home 
parked on-site. 

The above identified observed items are further discussed below.  

UNIDENTIFIED SUBSTANCE CONTAINERS 
One approximately 100-gallon container was observed on the southern portion of the subject 
property.  The container appeared to be empty and no odor was identified around the 
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container, however brown sludge could be seen collected at the bottom of the container.  
According to Mr. Imbimbo, the container was left behind by a sheep herder, but he was not 
aware of its contents.  Based on the fact that the container appeared to be empty and no 
staining was identified, the prescience of the container is not expected to present a significant 
environmental concern.  However, as a best management practice, the container should be 
removed from the subject property and properly disposed of off-site. 

PITS, PONDS AND LAGOONS 
Various low-grade areas were identified on the subject property with standing water.  According 
to Mr. Imbimbo, these areas are seasonally inundated with water from the drainage creek 
adjacent to the east of the subject property.  Based on the nature of these areas for storm 
water collection, they are not expected to present a significant environmental concern.   

In addition, Mr. Imbimbo explained that the western portion of the subject property is part of 
the National Wetland Inventory.  This was confirmed in the regulatory database vicinity map, 
which shows that the southern portion of the property is also considered to be a wetland.  No 
hazardous materials or petroleum products were observed the standing water or these wetland 
areas.  Therefore, these areas are not expected to represent a significant environmental 
concern.  However, AEI understands that the subject property is slated for redevelopment.   
AEI recommends contacting the local planning and/or building departments to determine 
whether a Wetlands Delineation report is required and if mitigation is required in order to 
develop in these areas. 

SOLID WASTE DISPOSAL OR EVIDENCE OF FILL MATERIALS 
According to Mr. Imbimbo, fill material from off site has been stockpiled on the northern portion 
of the subject property.  The stockpiled material appeared to be approximately ten to 12 feet 
high.  Mr. Imbimbo explained that the soil was deemed as “clean” before it was deposited on 
the subject property, and there are plans to use the material as fill before redevelopment of the 
property.  However, no information was provided to AEI as to the origin of the material and no 
soil testing data was available to verify that there are no contaminants in the material.  There is 
the potential that contamination from off-site may be present in this material.  AEI recommends 
sampling of the fill material prior to use on the subject property to determine if contamination 
from off-site sources is present. 

WELLS 
One small groundwater monitoring well was observed on the western portion of the subject 
property.  According to Mr. Imbimbo, the well was installed by Baywood approximately one year 
ago to monitor the groundwater levels on the subject property.  Mr. Imbimbo indicated that 
there were possibly other similar wells on the subject property, but no others were identified by 
AEI during on-site reconnaissance.  No hazardous materials or petroleum products were 
observed in the area of the well.  Based on this information, the presence of the well is not 
expected to present a significant environmental concern.  However, AEI recommends the 
proper decommissioning of the well prior to redevelopment activities. 

OTHER 
A large mound (approximately 20 feet high) of construction debris is located on the central 
portion of the subject property.  According to Mr. Imbimbo, this debris has been stored on the 
subject property by the Soil Land Company from various off-site construction sites.  According 
to Mr. Imbimbo, until approximately one year ago, Soil Land was crushing the material on site 
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and turning it into Class II Aggregate to be reused off-site.  Just south of this mound, there is 
another smaller mound of this Class II Aggregate left over from the crushing operations 
(composed of cement and concrete). There is a potential that asbestos and/or other potentially 
hazardous or regulated materials are present in this material.  AEI recommends sampling of this 
material and proper off-site disposal.   

7.2 NON-ASTM SERVICES   

7.2.1 ASBESTOS-CONTAINING BUILDING MATERIALS 
The subject property is currently vacant land and lacks permanent structures.  However, please 
refer above for discussion of construction debris on the subject property.   

7.2.2 LEAD-BASED PAINT 
The subject property is currently vacant land and lacks permanent structures.  Consequently, no 
building components containing suspect lead-based paint were identified during the site 
inspection.  

7.2.3 RADON 
Radon is a naturally-occurring, odorless, invisible gas.  Natural radon levels vary and are closely 
related to geologic formations.  Radon may enter buildings through basement sumps or other 
openings.  

Radon sampling was not requested as part of this investigation.  According to the California 
Department of Health Services Radon Database, 23 tests were conducted for radon levels in the 
subject property zip code (94954) in 2010.  All of these tests indicated that radon levels were 
below the action level of 4.0 pCi/L set forth by the US EPA.  Therefore, radon is not expected to 
represent a significant environmental concern. 

7.2.4 DRINKING WATER SOURCES AND LEAD IN DRINKING WATER 
The City of Petaluma supplies potable water to the subject property.  The most recent water 
quality report states that lead levels in the areas water supply were 1.6 and therefore are well 
within standards established by the US EPA. 

7.2.5 MOLD/INDOOR AIR QUALITY ISSUES 
The subject property is currently vacant land and lacks permanent structures.  Consequently, 
mold was not addressed as part of this assessment.  
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7.3 ADJACENT PROPERTY RECONNAISSANCE FINDINGS 
 

Yes No Observation 
X  Hazardous Substances and/or Petroleum Products in Connection with Property Use 

 X Aboveground & Underground Hazardous Substance or Petroleum Product Storage 
Tanks (ASTs / USTs) 

 X Hazardous Substance and Petroleum Product Containers and Unidentified 
Containers not in Connection with Property Use 

 X Unidentified Substance Containers 
 X Electrical or Mechanical Equipment Likely to Contain Fluids 
 X Strong, Pungent or Noxious Odors 
 X Pools of Liquid 
 X Drains, Sumps and Clarifiers 

X  Pits, Ponds and Lagoons 
 X Stained Soil or Pavement 
 X Stressed Vegetation 

X  Solid Waste Disposal or Evidence of Fill Materials 
 X Waste Water Discharges 
 X Wells 
 X Septic Systems 
 X Other 

 
The above identified observed items are further discussed below. 

HAZARDOUS SUBSTANCES AND/OR PETROLEUM PRODUCTS IN CONNECTION WITH PROPERTY USE 
The adjacent site to the northwest, Skoff Trucking, conducts auto repair on site.  Based on the 
nature of use, AEI presumes that various quantities of hazardous materials are stored onsite.  
This site was previously discussed in Section 5.1 of this report. 

PITS, PONDS AND LAGOONS 
A pond is located adjacent to the south of the subject property.  According to Mr. Imbimbo, the 
pond was created when the City of Petaluma built the walking trail south of the subject 
property, which damned the area.  Based on the nature of the pond it is not expected to 
represent a significant environmental concern. 
 
A drainage stream runs along the western boundary of the subject property.  According to Mr. 
Imbimbo, the water in the stream flows underground from Highway 120, surfaces just west of 
the subject property, and then flows to the Petaluma River.  Based on the nature of the stream 
for storm water runoff, it is not expected to represent a significant environmental concern. 

SOLID WASTE DISPOSAL OR EVIDENCE OF FILL MATERIALS 
The adjacent site to the west was formerly the Casa Grande Landfill operated by the City of 
Petaluma.  During off-site reconnaissance, AEI observed signs indicating that glass and debris is 
still present on the adjacent site and in the creek discussed above.  This site was previously 
discussed in Section 5.1 of this report. 
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8.0 SIGNATURE OF ENVIRONMENTAL PROFESSIONALS 
 
By signing this report, the senior author declares that, to the best of his or her professional 
knowledge and belief, he or she meets the definition of Environmental Professional as defined 
in §312.10 of 40 CFR Part 312. 
  
The senior author has the specific qualifications based on education, training, and experience to 
assess a property of the nature, history and setting of the subject property.  The senior author 
has developed and performed the all appropriate inquiries in conformance with the standards 
and practices set forth in 40CFR Part 312. 

 

Prepared By:      Reviewed By: 
 
DRAFT      DRAFT 
 
Elizabeth Scudero     Steve Kovach 
Project manager     Senior Author  
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9.0 REFERENCES 
 

Item Date(s) Source 
Topographic Map, 
Petaluma River, 

California Quadrangle 
1980 United States Geological Survey (USGS) 

Soils Information 1993 United States Department of Agriculture (USDA) 
Web Soil Survey 

Depth of Groundwater 
Information August 17, 1990 

Royal Tallow and Soap Company UST Site 
Characterization report prepared by Ecology and 

Environment 

Historical Aerial 
Photographs 

1953, 1965, 1982, 1993, 
1998, 2012 

USGS, Cartwright Aerial Surveys, Fairchild Aerial 
Surveys, Agricultural Stabilization and 

Conservation Service (ASCS)/ USDA, Pacific 
Aerial Surveys 

Sanborn Maps February 24, 2014 Seattle Public Library’s Online Collection 
 

City Directories 
1972, 1976, 1981, 1986, 
1991, 1996, 2001, and 

2006 

AEI’s Private Collection of Haines and Co. 
Criss-Cross Directories 

Historical Topographic 
Maps 

1914, 1924, 1940, 1955, 
1962, 1969, 1975, 1980 HistoricAerials.com 

Health Department March 10, 2014 Sonoma County Environmental Health Division 
Fire Department March 10, 2014 Petaluma Fire Department 

Building Department February 24, 2014 Petaluma Building Department 
Planning Department March 13, 2014 Petaluma Planning Department 

Assessor’s Information 
and Parcel Map February 24, 2014 Sonoma County Assessor’s Office 

Oil and Gas Wells February 24, 2014 Department of Oil, Gas and Geothermal 
Resources (DOGGR Website) 

Other Agencies February 24 and March 
11, 2014 

State Water Resources Control Board (SWRCB), 
Department of Toxic Substances Control 

(DTSC), Bay Area Air Quality Management 
District (BAAQMD), United States Environmental 

Protection Agency (US EPA), Sonoma County 
Office of the Agricultural Commissioner, City of 

Petaluma Parks and recreation Department 
Regulatory Database February 25, 2014 Environmental Data Resources, Inc. (EDR) 

Interviews March 3, 17, and 18, 
2014 

Mr. Derek Pampe of de Nova Homes, Mr. Patrick 
Imbimbo of Baywood, and Mr. Pete Terribilini, 
former Royal Tallow and Soap Company Plant 

Superintendant 

Previous Reports 
August 17, 1990, March 

2, 2007, and April 5, 
2007 

Royal Tallow and Soap Company Underground 
Storage Tank Site Characterization Report 

Petaluma, California, prepared by Environment 
and Ecology, Inc. (August 17, 1990); Expert 
Report of Dwight R. Hoening, part of Darling 
International, Inc. v. Baywood Partners, Inc. 

(March 2, 2007); Baywood Partners Inc.’s Trial 
Exhibits – Expert Opinion of Jeffrey Zelikson, 
part of Darling International, Inc. v. Baywood 
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Partners, Inc. (Case 3:05-cu-03758-EMC, Filed 
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Radon Zone 
Information 2010 California Department of Health Services Radon 

Database for California 
Drinking Water Quality 

Report 2012 City of Petaluma Website 
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1. View of the entrance to the 
subject property from Casa 
Grande Road, facing southeast. 

2. View of the subject property 
from the adjacent site to the 
west, facing northeast. 

3. View of the gravel road 
leading to the construction debris 
mount on the central portion of 
the subject property, facing 
southeast. 

4. Detail pf construction debris 
mound on the central portion of 
the subject property. 
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5. View of dumpster on the 
central portion of the subject 
property near the construction 
debris mound. 

6. View of the subject propert, 
facing east with the fill material 
stockpile on the left and the 
debris mound on the right. 

7. Additional view of debris pile 
and the central portion of the 
subject property, facing 
southwest. 

8. View from the top of the fill 
material stockpile looking down 
on the former location of the 
railroad spur and railroad right of 
way on the northern portion of 
the subject property, facing 
north. 
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9. View of the northeastern 
portion of the subject property 
(and adjacent sites to the north 
and east), facing east. 

10. View of the southeastern 
portion of the subject property, 
facing southeast. 

11. View of the central portion of 
the subject property, facing 
northeast. 

12. View of the southwestern 
portion of the subject property, 
facing west. 
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13. View of unidentified 
substance container on the 
southern portion of the subject 
property. 

14. View of the base of the 
unidentified substance container. 

15. View of the western side of 
the subject property, facing 
north. 

16. View of monitoring well on 
the western portion of the 
subject property. 
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17. View of the monitoring well 
and the central portion of the 
subject property, facing east. 

18. View of the draining creek 
from the western side of the 
subject property. 

19. View of the southern portion 
of the subject property from the 
top of the construction debris 
pile. 

20. View of the southeastern 
portion of the subject property 
from the top of the construction 
debris pile. 
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21. View of the northeastern 
corner of the subject property 
from the top of the construction 
debris pile. 

 

22. View of the entrance to the 
subject property from the central 
portion of the subject property, 
facing northwest. 

23. View of trailer home on the 
northwestern corner of the 
subject property. 

24. View of draining area 
adjacent to the west of the 
subject property. 
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25. View of the adjacent site to 
the east from the subject 
property, facing east. 

26. View of the entrances to the 
adjacent sites to the  west on 
Casa Grande Road. 

27. View of the adjacent site to 
the north west from Casa Grande 
Road. 

28. View of warning sign along 
the creek adjacent to the subject 
property. 

     

 

           

 
Project Number: 327703  



APPENDIX C 
 

HISTORICAL SOURCES 
 

    
   



 

AERIAL PHOTOGRAPH
2592 Lakeville Highway, Petaluma, California 

Approximate Property Boundary

Year: 1953 Project Number: 327703

 

 

jgonzalez
Polygonal Line



 

AERIAL PHOTOGRAPH
2592 Lakeville Highway, Petaluma, California 

Project Number: 327703
Approximate Property Boundary

Year: 1965

 

 

jgonzalez
Polygonal Line



 

AERIAL PHOTOGRAPH
2592 Lakeville Highway, Petaluma, California 

Project Number: 327703 
Approximate Property Boundary

Year: 1982

 

 

jgonzalez
Polygonal Line



 

AERIAL PHOTOGRAPH
2592 Lakeville Highway, Petaluma, California 

Project Number: 327703 
Approximate Property Boundary

Year: 1993

 

jgonzalez
Polygonal Line



 Project Number: 327703 
Approximate Property Boundary

Year: 1998

 

AERIAL PHOTOGRAPH
2592 Lakeville Highway, Petaluma, California 

 

jgonzalez
Polygonal Line



 Project Number: 327703 

Approximate Property Boundary

Year: 2012

AERIAL PHOTOGRAPH
2592 Lakeville Highway, Petaluma, California 

 

jgonzalez
Polygonal Line



APPENDIX D 
 

REGULATORY AGENCY RECORDS 

    
   



escudero
Polygonal Line
















