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1.0 INTRODUCTION 

Tetra Tech completed a Phase II Investigation of the Duffel Property (hereinafter referred to as Site) located 

in the City of Dixon, Solano County, California.   

Concurrent to this effort, a Phase I Environmental Site Assessment (ESA) is being completed for the Site 

(Tetra Tech 2019 in preparation).  The initial stage of the completing the ESA, the historic agricultural 

uses attributed to the Site necessitated a recommendation to perform a Phase II investigation to assess the 

potential for persistent pesticide contaminants potentially remaining in the near surface soils of the Site, 

and arsenic which could pose a threat to human health of the environment. The scope of the Phase II 

investigation was limited to the historic agricultural uses of pesticides within the Site and in accordance 

with the scope and budget addendum dated 28 June 2019.  This report describes the scope, methods, results, 

and conclusions of the associated activities.   

1.1 SITE DESCRIPTION  

The approximately 13-acre Site is located southwest of Vaughn Road and Highway 113 in the City of 

Dixon, California (Figure 1).  The Site is identified by Solano County Assessor’s Parcel Numbers (APNs) 

108-110-450 and 108-110-460.   

1.2 SITE HISTORY AND PREVIOUS INVESTIGATIONS 

The Site history was obtained from the Phase I ESA that is being prepared concurrently with this report 

(Tetra Tech 2019 in preparation).  Between 1937 and approximately 1993, the Site land use appears to 

have been continuously utilized for irrigated agricultural production.  A review of the historic aerial 

photographs (Tetra Tech 2019 draft in preparation) found no visual evidence of orchards within the Site.  

By 2006, development had encroached upon the boundaries of the Site and that the agricultural uses had 

ceased.  The development encroachment to the west, southwest, and northwest appears to be residential 

subdivisions with the remaining development encroachment largely appearing to be commercial/retail.  

Tetra Tech was provided with a 2018 Phase I ESA (AEI 2018) which similarly identified agricultural uses 

as the only historically significant land use within the Site. 

1.3 SUMMARY OF FIELD ACTIVITIES 

On 1 July 2019, Tetra Tech collected twenty-eight (28) surface soil samples at the locations shown on 

Figure 2.  A pin flag was placed and global positioning satellite (GPS) coordinates were obtained at each 

sample location.  The samples were collected from an interval ranging from 0 to 6 inches below ground 

surface (bgs).  Utilizing hand sampling methods (hand trowel), each soil sample was collected into a 

laboratory-provided eight-ounce jar that was sealed using a Teflon™-lined cap.  Tetra Tech labeled each 

container to indicate a unique sample number, sample location, time and date collected, and sampler’s 

identification.  Samples were preserved in a chilled cooler during transportation with completed chain-of-

custody (COC) forms to California Laboratory Services (CLS), in Rancho Cordova, California, a State 

Water Resources Control Board certified laboratory. 
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2.0 ANALYTICAL RESULTS 

Tetra Tech requested that the 28 collected surface soil samples be composited by the laboratory at a 4:1 

ratio for the analysis of organochlorine pesticides (OCPs) and arsenic using EPA Method 6010B (7 samples 

analyzed).  A copy of the laboratory analytical data report and completed COC documentation is presented 

in Appendix A.  A summary of the laboratory analytical results for OCPs is presented in Table 1 below.  A 

summary of the laboratory analytical results for arsenic is presented in Table 2 below.  Analytical results 

are evaluated and discussed in Section 3.0. 

Table 1 

Summary of Soil Analytical Results-Organochlorine Pesticides 

Sample ID Sample Date Sample 

Depth 

(Inches) 

Organochlorine Pesticides 

EPA Method 8081A* 

(μg/kg) 

DDE DDT Endosulfan II 

DP-PE-0.5 (01-04) 7/1/2019 0-6 34 ND ND 

DP-PE-0.5 (05-08) 7/1/2019 0-6 63 31 ND 

DP-PE-0.5 (09-12) 7/1/2019 0-6 65 28 ND 

DP-PE-0.5 (13-16) 7/1/2019 0-6 56 32 ND 

DP-PE-0.5 (17-20) 7/1/2019 0-6 57 43 16 

DP-PE-0.5 (21-24) 7/1/2019  50 38 5.8 

DP-PE-0.5 (25-28) 7/1/2019 0-6 48 ND ND 

Notes:  μg/kg microgram(s) per kilogram 

  ND below the laboratory method reporting limit 

  * Constituents not listed were detected below the laboratory reporting limit 
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Table 2 

Summary of Soil Analytical Results-Arsenic 

Sample ID Sample Date Sample 

Depth 

(Inches) 

Arsenic 

EPA Method 6010B 

(mg/kg) 

DP-PE-0.5 (01-04) 7/1/2019 0-6 3.6 

DP-PE-0.5 (05-08) 7/1/2019 0-6 5.3 

DP-PE-0.5 (09-12) 7/1/2019 0-6 5.1 

DP-PE-0.5 (13-16) 7/1/2019 0-6 5.5 

DP-PE-0.5 (17-20) 7/1/2019 0-6 4.4 

DP-PE-0.5 (21-24) 7/1/2019 0-6 4.8 

DP-PE-0.5 (25-28) 7/1/2019 0-6 4.3 

          Notes:            mg/kg milligram(s) per kilogram 
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3.0 DATA EVALUATION 

In 2019, the California Department of Toxic Substances Control (DTSC) implemented the revised Human 

and Ecological Risk Office (HERO), Human Health Risk Assessment (HHRA) Note Number 3 April 2019 

(DTSC 2019).  Tetra Tech utilized this document to identify the appropriate residential use threshold 

concentrations for each of the constituents of concern.  Detectible concentrations of OCPs above the 

laboratory reporting limits within the seven (7) composite samples were limited to 

Dichlorodiphenyldichloroethylene (DDE), Dichlorodiphenyltrichloroethane (DDT), and Endosulfan II.  

Additionally, concentrations of arsenic were detected above the laboratory reporting limit in each of the 

seven (7) composite samples. 

Concentrations of DDE were detected above the laboratory method reporting limits in each of the seven (7) 

composite samples analyzed.  The detected concentrations of DDE ranged from 34 micrograms per 

kilogram (μg/kg) to 65 μg/kg which are significantly lower than the residential use threshold of 2,000 µg/kg 

(DTSC 2019).   

Concentrations of DDT were detected above the laboratory method reporting limits in five (5) of the seven 

(7) composite samples analyzed.  The concentrations of DDT ranged from 28 μg/kg to 43 μg/kg, which are 

significantly lower than the residential use threshold of 1,900 µg/kg (DTSC 2019).   

Concentrations of Endosulfan II were detected above the laboratory method reporting limits in two (2) of 

the seven (7) composite samples analyzed.  The concentrations of Endosulfan II ranged from 5.8 μg/kg to 

16 μg/kg which are significantly lower than the residential use threshold of 450 µg/kg (DTSC 2019).   

Arsenic concentrations detected within seven (7) composite samples analyzed ranged from 3.6 mg/kg to 

5.5 mg/kg with a mean concentration of 4.71 mg/kg, which exceeds the 0.11 mg/kg for residential use 

threshold (DTSC 2019).  Arsenic is a naturally occurring metal in California soils often at concentrations 

above residential screening levels.  As demonstrated by United States Geological Survey’s (USGS) 

Geochemical and Mineralogical Maps for the Conterminous United States; Solano County has an average 

arsenic concentration of 6.0 to 7.0 mg/kg (USGS, 2014). Therefore, the arsenic concentrations reported 

within soils at the Site are consistent with natural background concentrations.    

3.1 CONCLUSIONS 

Tetra Tech collected twenty-eight (28) surface soil samples at the Site to evaluate the potential for arsenic 

and OCP impacts to shallow soil due to historical agricultural land use.  The results of the laboratory 

analysis where compared to the residential screening criteria (DTSC 2019), and none of the OCP or arsenic 

concentrations were detected above the screening criteria.  The data evaluation of composite arsenic results 

are consider to be representative of the actual conditions due to the absence of orchard crops planted at the 

site; therefore no further sampling is warranted. 
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4.0 LIMITATIONS 

The statements and results presented in this report are based on the scope of work described above and on 

observations made on the dates of Tetra Tech’s applicable fieldwork.  This assessment was prepared in a 

manner consistent with the level of care and skill ordinarily exercised by Professional Geologists.  Work 

was performed using a degree of skill consistent with that of competent environmental consulting firms 

performing similar work in the area.  No recommendation is made as to the suitability of the Site for any 

purpose.  The result of the investigation does not preclude the possibility that materials currently, or in the 

future, defined as hazardous are present on the site.  This report is applicable only to the investigated site 

and should not be used for any other site.  No warranty is expressed or implied. 
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Should you have any questions concerning the contents of this letter, please contact the undersigned at 

(916) 643-4826. 

 

Sincerely, 

 

 

 

Bryan C. Yates, AICP  

Program Manager 

 

 

 

 

 

 

 

Peter Oblander, P.G. 8111 

Senior Geologist 

 

 

 

 

 

 

 



TETRA TECH, INC. 

Phase II Investigation Page 5-1 
Duffel Property 

5.0 REFERENCES 

 

AEI Consultants 

2018 Phase I Environmental Site Assessment, SWC of North 1st Street and Vaughn Road, AEI 

Project No. 394594 

California Department of Toxic Substances Control  

2019 Human and Ecological Risk Office, Human Health Risk Assessment Note Number 3 

United States Geological Survey 

2014 Geochemical and Mineralogical Maps for Soil of the Conterminous United States, Open 

File Report 2014-1082 (OFR 2014-1082) 

Tetra Tech (in preparation) 

2019 Phase I Environmental Site Assessment, Duffel Property, 100-MCP-T39745, July  

 



TETRA TECH, INC. 

Phase II Investigation Page a 
Duffel Property 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURES 

 

 



TETRA TECH, INC. 

Phase II Investigation Page A 
Duffel Property 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

 



^

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri
Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, ©
OpenStreetMap contributors, and the GIS User Community

Legend
^ Site Location

Duffel Property

Vicinity Map

FIGURE
1

Date 
Created : 07/08/19
Revised: 

Drafted : Evan Enriquez
Checked: Bryan Yates

0 0.75 1.5
Miles

O



DP-PE-28

DP-PE-03DP-PE-02DP-PE-01

DP-PE-06DP-PE-05DP-PE-04

DP-PE-09DP-PE-08DP-PE-07

DP-PE-12DP-PE-11DP-PE-10

DP-PE-15DP-PE-14DP-PE-13

DP-PE-18DP-PE-17DP-PE-16

DP-PE-21DP-PE-20DP-PE-19

DP-PE-24DP-PE-23DP-PE-22

DP-PE-27DP-PE-26DP-PE-25

Legend
Site Boundary
(Approx. 13 Acres)
Sample Locations

Duffel Property

Sample Location Map

FIGURE
2

Date 
Created : 07/08/19
Revised: 

Drafted : Evan Enriquez
Checked: Bryan Yates

HW
Y 113

Vaughn Rd

0 200 400
Feet

O



�����������	
��
�������������������������
�������������������������������������������
����������������� �������!�����
���"���������
��������
����#����������"�
$��%&���������'&%���������������$�����	�������������������������������
�������
�����������
��������
������������
����&
���������������������������������������������%��������������!����
��������������
����������
��� �
������(�)�����'��
$(�%��*�'��������*������+&� ,-+.��'&%�&����������
�-�$�������
�
�������/��

0123456789:4;7<=>>4?7012@416AB�+�����
(�+&��CDC/C��/�'����&��� ��E����.���
�F����)������(�/��� GHI7J21K7L1M417N;7OPQRRSPGLG7N;������������	
��
�������������������������
�������������������������������������������
����������������� �������!�����
���"���������
��������
����#����������"�
$��%&���������'&%���������������$�����	�������������������������������
�������
�����������
��������
������������
����&
���������������������������������������������%��������������!����
��������������
����������
��� �
������(�)�����'��
$(�%��*�'��������*������+&� ,-+.��'&%�&����������
�-�$�������
�
�������/��

0123456789:4;7<=>>4?7012@416AB�+�����
(�+&��CDC/C��/�'����&��� ��E����.���
�F����)������(�/��� GHI7J21K7L1M417N;7OPQRRSPGLG7N;�









���������������	
������������	�������������	����	�������	����	���	����	��� ��  �!	���"���#$����%&�#��	'���( �)*��*�+	����,��-!�!!��.	-�	+�,�� /01234562758952:;2<=>??@=-A-	��	BCDEFGFHIFJG K9LMNO2PQ2RST2U???VW???2195X9O2K9LY48OZ�(�!�	���!#�� �[�[�Z�"���[�� \�[�( �[!��[�� &���� ���"���] ���!#̂�] �����] 
���(	_S̀SR̀?ab2c?<̀?d2/4ef4OXL9g2c<=>??@=̀?bg214XN22221MefN98;2?WV?<V<=2?h;@?222i9j9Xk98;2?WV?<V<=2<@;?@�+��l�) �)*��*�+	��*m� ��T5O9nXj @aU �o� p��	,����)*��*�+	_S̀SR̀?ab2c?b̀?h2/4ef4OXL9g2c<=>??@=̀<?g214XN22221MefN98;2?WV?<V<=2?=;@=222i9j9Xk98;2?WV?<V<=2<@;?@�+��l�) �)*��*�+	��*m� ��T5O9nXj ba@ �o� p��	,����)*��*�+	_S̀SR̀?ab2c?=̀<q2/4ef4OXL9g2c<=>??@=̀<bg214XN22221MefN98;2?WV?<V<=2<?;?b222i9j9Xk98;2?WV?<V<=2<@;?@�+��l�) �)*��*�+	��*m� ��T5O9nXj ba< �o� p��	,����)*��*�+	_S̀SR̀?ab2c<@̀<U2/4ef4OXL9g2c<=>??@=̀q?g214XN22221MefN98;2?WV?<V<=2<?;@b222i9j9Xk98;2?WV?<V<=2<@;?@�+��l�) �)*��*�+	��*m� ��T5O9nXj bab �o� p��	,����)*��*�+	_S̀SR̀?ab2c<Ẁq?2/4ef4OXL9g2c<=>??@=̀qbg214XN22221MefN98;2?WV?<V<=2<?;b<222i9j9Xk98;2?WV?<V<=2<@;?@�+��l�) �)*��*�+	��*m� ��T5O9nXj dad �o� p��	,����)*��*�+	_S̀SR̀?ab2cq<̀qd2/4ef4OXL9g2c<=>??@=̀@?g214XN22221MefN98;2?WV?<V<=2<<;?h222i9j9Xk98;2?WV?<V<=2<@;?@�+��l�) �)*��*�+	��*m� ��T5O9nXj dah �o� p��	,����)*��*�+	_S̀SR̀?ab2cqb̀qh2/4ef4OXL9g2c<=>??@=̀@bg214XN22221MefN98;2?WV?<V<=2<<;dq222i9j9Xk98;2?WV?<V<=2<@;?@�+��l�) �)*��*�+	��*m� ��T5O9nXj da@ �o� p��	,����)*��*�+	
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� �)������������&�-	��L�p���� �+��� ��� �,�) 
� ���������.������ ����+ �) �,�) 
� ¦��)�����)���L�!p�L� �+��, ��� �,�) 
� �,�����,P�p�L� ����, �) �,�) 
� �����+),��"����!�� ����+ ��� �,�) 
� �,�����+� z�wv }�{|x�~����s����� ����������{¡���{¢����� yz|�w� � z�wv yz{|}|~����s����������������������� �z|yw|_RZ5W£21�W692jc�2n<=?ef?<a_1j<o b¤0à���"���p�	�)*��*�+		���!#q�p�	�)*��*�+	14c5T9;2<=>??@¥a?e�!p�L� ��*N����� ��� �,�) 
� ���)����,� �,������&�-	��L�p���� �+��� ��� �,�) 
� ���������+ ��.������ ����� �) �,�) 
� �� ¦��)�����)�+ ���L�!p�L� ����) ��� �,�) 
� ���,����,� ��P�p�L� ����� �) �,�) 
� �������+�, ����"����!�� �+��+ ��� �,�) 
� ���,������ ��� z�wv }�{|x�~����s����� ����������{¡���{¢����� y�||w� � z�wv yz{|}|~����s����������������������� ��|}w�

§̈©ª«¬®̄°±²³́µ«¶·³µ̧«¶³¹º»·«¼·²µ·½³̧«¼¾«ª¿À©̈«Á«ÂÃÃÄÅ§ÂÄÀ§ÃÆ««Á««Ç±́È«ªÆÅÄÅ§ÂÄÀ§ÃÆ«ÉÆÃ̈««Á««¬³ÉÈ«ªÆÅÄÅ§ÂÄ©¿ÆÃ««Á«ÊÊÊÄº³́Ë·²¹³́³ÌÄº·Í«ÎÍ³́«́ÏÐÑ¹±ÑÑ«Ò̈ ªÆÅ«Á«ÓÔ¾Õ«ÒÆ̈§§«Á«Ö¾×¼Î«Ò¿©Æ§ÂÃ«Á«¼¾«ÎØ¶¼Ï«ÓÔ¾Õ«¾ºº²±µ®³®·¹Ù¶±°Ñ®²³®·¹«ÖÐÍÌ±²«Æ̈§§«

���������������	
������������	�������������	����	�������	����	���	����	��� ��  �!	���"���#$����%&�#��	'���( �)*��*�+	����,��-!�!!��.	-�	+�,�� /01234562758952:;2<=>??@=-A-	��	BCDEFGGFHIFGJ
K�(�!� �L�L�K�"���L�� M�L�( ����!�"LN� K�(�!������� OKP- OKP-�L�L�( K�� K���L�L� 
���(		���!#�� 75QRS4TUV45WS92X9YZWTW89Y2[\2]X̂2_9ZU482̀?̀<̂2a2bcRVWZ\2/4SZ54VdRZTU2<=?ef?<2a20ghiajk12>/lm0/12n<=?ef?<ad1<o ���"���p�	�)*��*�+		���!#q�p�	�)*��*�+	rstus vwxx yz{|}|~����s����������������������� v��w��0/12jc�2n<=?ef?<ad1j<o ���"���p�	�)*��*�+		���!#q�p�	�)*��*�+	�!p�L� ��*N����� ��� �,�) ���)������ )������&�-	��L�p���� ����+ ��) �,�) ���,�����+ ��.������ ��)�� ��� �,�) ���,���)��� ��)�L�!p�L� ����� ��� �,�) ��������+� �P�p�L� ����� ��� �,�) �������)��, ���"����!�� ����� ��) �,�) ��������+� ,� vwxx }�{|x�~����s����� ����������{¡���{¢����� ���w�� � vwxx yz{|}|~����s����������������������� vz�wv|_RZ5W£21�W692n<=?ef?<a_1<o b¤0à���"���p�	�)*��*�+		���!#q�p�	�)*��*�+	14c5T9;2<=>??@¥a?e�!p�L� ��*N���)) ��� �,�) 
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