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SECTION 1.0 
 

EXECUTIVE SUMMARY: FINDINGS AND CONCLUSIONS 

1.1 FINDINGS 
 
This report presents the results of the Phase I Environmental Site Assessment and the Limited Phase II 
Environmental Site Assessment (ESA) conducted by PHASE ONE INC. at APNs 351-031-04, -05, and 
-17, Yorba Linda, California (see Figure 1, Site Location Map).  The Phase I Assessment and Limited 
Phase II Environmental Site Assessment (ESA) were undertaken at the request of Sage MSREF Land 
Fund I, LLC, in accordance with PHASE ONE INC.’s Standard Terms and Conditions, as outlined in 
PHASE ONE INC.’s Letter of Intent/Authorization for Project Nos 6482 and 6483 (Please see 
Appendix E for the Limited Phase II Environmental Site Assessment (ESA) Report.)  The findings and 
conclusions of this investigation are based upon a review of historic site-use activities, contact with and 
records from governmental regulatory agencies, regulatory database searches, as well as a site 
reconnaissance and interviews with the client, site personnel, and possibly others who may have 
knowledge of various aspects of the subject site. 
 
At the time of this assessment, the site consisted of vacant land on the northern two-thirds of the subject 
site and an oil exploration field on the southern third of the subject site, consisting of approximately 
116.25 acres of land in total.  Information gathered in the course of this assessment indicates that the 
subject site has been currently owned by Jeffrey Simmons, approximately 20 years; APN 351-031-04; 
Virginia Richards Trust, approximately 25 years, APN 351-031-05; and Amos A. Travis, Travis Ranch 
Trust, approximately 11 years, APN 351-031-17. 
 
The principal findings of PHASE ONE INC.’s Phase I Environmental Site Assessment for this site are 
as follows: 
 
The subject site is currently affected by 

 
• No major environmental concerns; 

 
• No medium environmental concerns;  

 
• Three minor environmental concerns; and  

 
• One potential, possible, or historical environmental condition.  

 
• The potential for soil or groundwater contamination of the subject property from either on 

or off-site sources appears to be moderate. 
 

• Given the findings and conclusions of PHASE ONE INC.’s Phase I Environmental Site 
Assessment, further investigation is recommended at this time. 
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• PHASE ONE INC. has performed this Phase I Environmental Site Assessment of the 
subject site in conformance with the scope and limitations of ASTM Practice E 1527-00 of 
the above-listed property.  Any exceptions to, or deletions from, this practice are described 
in Section 1.4 of this report. 

 
• This assessment has revealed no evidence of recognized environmental conditions in 

connection with the property except for those listed in Section 1.2. 
 
 

1.2 CONCLUSIONS SUMMARY 
 
Based on the findings of this Phase I Environmental Site Assessment, PHASE ONE INC. has identified 
no major, no medium, and three minor environmental concerns currently associated with the subject 
site. Descriptions of any environmental concerns that may be associated with the subject site are given 
in the following table; these descriptions of concerns are given again in Section 7.0, Conclusions and 
Recommendations, along with recommendations as to how to address the concerns and the estimated 
costs of completing any recommended next-step action. 
 

ITEMS OF ENVIRONMENTAL CONCERN (MAJOR, MEDIUM, OR MINOR) 
 

Concern # 
Location 

Description 
 

Description of Environmental Concern 
Level of 
Concern 

1 Southern third of 
subject site 

Six oil producing wells are currently operating at the subject property.  In 
addition, a review of a California Department of Oil & Gas (CDOG) map 
indicated that an abandoned oil well is also located on-site.  Concerns that may 
be associated with oil wells include the following: (1) It is not uncommon to find 
an "apron" of surficial petroleum hydrocarbon impact surrounding the well head 
that can extend to distances of 20 feet. (2) It was a typical practice for several 
nearby wells to share a "mud pit." A mud pit is a large (sometimes hundreds of 
feet in circumference), bermed pit that contains the circulation mud used to cool 
the drill bit at depth. The mud commonly contains additives that may be 
considered hazardous by today's standards. Mud pits were typically abandoned in 
place by being buried with dirt. There is no indication that a mud pit is located 
on the site; however, because mud pits did not require permits, few records were 
kept regarding their exact location. 

A subsurface investigation performed by PHASE ONE INC. revealed the 
presence of elevated levels of total recoverable petroleum hydrocarbons (TRPH) 
in stained soil by piping associated with oil production.  (Please see Appendix E 
for the Limited Phase II Environmental Site Assessment (ESA) Report for details.)  
Further, a Site Assessment report by Avanti Environmental, Inc., dated January 
13, 1998, revealed the presence of TRPH-contaminated soil in the vicinity of 
Amos-Travis Well #1. 

Minor 

2 Southeast portion 
 of site 

During the site reconnaissance, an unlabeled 55-gallon drum which was not 
situated near any of the oil production areas was observed.  The contents of the 
drum are not known.  It is also unknown whether staining is present around the 
drum as the dense vegetation around the drum prevented an inspection for 
surface conditions.  The contents of the drum may potentially be hazardous 
materials or wastes. 

Minor 
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Concern # 

Location 
Description 

 
Description of Environmental Concern 

Level of 
Concern 

3 Subject site A soil-gas survey performed by PHASE ONE INC. revealed the presence of 
elevated levels of methane in the vicinity of the oil exploration field on-site.  The 
elevated levels of methane may be associated with oil exploration activities on-
site and in nearby properties.  Methane generated 

Minor 

Note:PHASE ONE INC. classifies an environmental concern as a major, medium, or minor concern when it is one that 
involves a recognized environmental condition for which, in the opinion of PHASE ONE INC., further investigation, action 
and/or remediation is recommended.  The distinction among major, medium, and minor concerns is based solely on the 
relative estimated dollar-costs of completing any next-step recommended action. 

 
Based on the findings of this Phase I Environmental Site Assessment, PHASE ONE INC. has identified 
one potential, possible, or historical recognized environmental condition associated with the subject 
site.  Descriptions of any potential, possible, or historical recognized environmental conditions that may 
be associated with the subject site are given in the following table.  These descriptions are given again 
in Section 7.0, Conclusions and Recommendations, along with recommendations as to how to address 
the conditions, when such recommendations are called for. 
 

POTENTIAL, POSSIBLE, OR HISTORICAL ENVIRONMENTAL CONDITIONS 
Potential 

Condition # 
Location 

Description 
 

Description of Potential, Possible, or Historical Recognized Environmental Condition 

4 Southern third of 
subject site 

Oil exploration activities are ongoing on the southern third of the subject site.  The concern 
exists that undiscovered stained soil and/or underground structures may be encountered 
during redevelopment activities at the site. 

Note:PHASE ONE INC. classifies an environmental condition as a potential or possible condition, as distinct from a major, 
medium, or minor concern, when it involves a de minimis issue that appears to pose no immediate threat to the subject site 
given the current knowledge of site conditions or it is the current commercial or customary practice to do so. This condition 
with time, groundwater movement, demolition or other disturbances, or sometimes with the acquisition of further 
information, may come to pose a long-term, immediate or chronic environmental risk; and/or this condition may appear to 
have a negligible monetary/physical impact on the subject property, and therefore, does not require additional investigation at 
this time.  PHASE ONE INC. classifies a historical recognized environmental condition as an issue which was considered a 
recognized environmental condition in the past, but is no longer considered a recognized environmental condition as a result 
of prior investigation and/or mitigation.  
 
 

1.3 SITE FACTS 
 
This report presents the results of the Phase I Environmental Site Assessment and the Limited Phase II 
Environmental Site Assessment (ESA) conducted by PHASE ONE INC. at APNs 351-031-04, -05, and 
-17, Yorba Linda, California (see Figure 1, Site Location Map). The Phase I Environmental Site 
Assessment and the Limited Phase II Environmental Site Assessment (ESA) was conducted at the 
request of Sage MSREF Land Fund I, LLC in accordance with PHASE ONE INC.’s Standard Terms 
and Conditions, as outlined in PHASE ONE INC.’s Letter of Intent/Authorization for Project No 6482 
and 6483. 
 
Current Owner(s): Jeffrey Simmons (APN 351-031-04); Virginia Richards Trust 

(APN 351-031-05); Amos A. Travis (APN 351-031-17) 
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Owned since:  Jeffrey Simmons - 1986; Virginia Richards Trust - 1981; Amos A. Travis - 1995 
 
Site Contact: Larry Netherton, Sage Communities 
 
Date Contacted: June 2, 2006 
 
Field Assessor: Eric Exton  
 
Report Writer: Paolo Dizon   
 
Parcel #: 351-031-04, -05, and -17 
 
Address(es) Provided by Client: APNs 351-031-04, -05, and -17 
 
Additional/Previous Address(es): None found 
 
Total Acreage of Land: 116.25 
 
Date of Site Reconnaissance: May 23, 2006 
 
Total # of Wells (water, oil, gas, other) identified onsite: 7 
 
Areas/Units that were inaccessible to the PHASE ONE INC. field assessor: Due to steep terrain and 
dense vegetation, much of the site was inaccessible to the assessor. 
 
The subject site will obtain its potable water source from municipal sources. 
 
The subject site will dispose of its sewage through the municipal sewage system. 
 
Did the field assessor notice any unusual odors on or from the subject site or adjoining sites during the 
site reconnaissance? No 
 
 

1.4 EXCEPTIONS AND/OR DELETIONS TO ASTM E 1527-00 
 
There is an exception to ASTM E 1527-00.  Certain areas of the subject site were not accessible; see 
list above.  In addition, interview questionnaires were not completed by one of the site owners:  Jeffrey 
Simmons (APN 351-031-04). 
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SECTION 2.0 
 

INTRODUCTION 

2.1 PURPOSE OF A PHASE I ESA 
 
The purpose of this Phase I Environmental Site Assessment is to assess (1) the likelihood of 
contamination of the subject site as a result of either past or present land-use practices; and (2) the 
potential for future environmental contamination which may occur as a result of current conditions 
or operations and maintenance activities at either the subject site or properties adjoining the subject 
site, thereby identifying real or potential environmental or economic impact to the subject site.  In 
this way, the client may satisfy a requirement to qualify for the innocent landowner defense to the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) liability by 
completing "all appropriate inquiry into the previous ownership and uses of the property consistent 
with good commercial and customary practice."  To meet these objectives, PHASE ONE INC. 
attempted to complete the tasks outlined in this section except as noted in Section 1.4. 
 
 

2.2 SCOPE OF WORK 
 
The Scope of Work followed by this assessment is designed to meet or exceed the standard practice 
set forth in the American Society for Testing and Materials (ASTM) Designation: E1527-00, 
"Standard Practice for Environmental Site Assessments: Phase I Environmental Site Assessment 
Process." 
 

2.2.1 Site Description 
 
Site photographs were taken during the site reconnaissance on May 23, 2006.  Photographs of the 
subject site are provided and labeled in Appendix A.  Descriptions of the photographs are included 
in Section 3.0. 
 
PHASE ONE INC. reviewed pertinent, reasonably ascertainable information on the soil types and 
groundwater conditions in the vicinity of the subject site.  For the purposes of this assessment, the 
depth from the ground surface and the direction (or gradient) of the groundwater flow are of 
particular significance.  Such findings are used by PHASE ONE INC. report writers, in conjunction 
with additional information about environmental conditions on nearby sites, to assess the risk that is 
faced by the subject site from off-site sources of contamination. 
 
It should be noted that PHASE ONE INC.’s geological and hydrological research does not include 
investigation of seismological concerns (i.e., fault lines) that may affect the area of the subject site.  
Although the existence of faults in an area may be of concern to property owners and residents in 
that area, it is not considered to be an environmental concern, and so is not usually a component of a 
Phase I Environmental Site Assessment.  (However, in the event that it is required, PHASE ONE 
INC. can assist the client in completing a seismological investigation.) 
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2.2.2 Review of Historical Information 
 
For this assessment, PHASE ONE INC. may have reviewed reasonably ascertainable historical 
aerial photographs and United States Geologic Survey (U.S.G.S.) topographic maps of the subject 
site and vicinity.  This review consisted of examining the reasonably ascertainable available 
photographs and topographic maps for evidence of activities on or development of the subject site 
and adjoining sites that may show an environmental condition or concern which may currently 
affect the subject site.  The specific aerial photographs and U.S.G.S. maps that were reviewed for 
this assessment are identified and their environmentally relevant features are described in Section 
4.1. 
 
PHASE ONE INC. may have also reviewed any reasonably ascertainable Historic Maps of the 
subject site and vicinity.  Such maps have been prepared by fire insurance companies in order to 
determine the potential risk of fire damage to buildings in metropolitan areas.  These maps have 
been produced since the mid-1850s and, for some areas, they are still produced today.  For the 
purposes of a Phase I Environmental Site Assessment, these maps may contain helpful information 
on the ages and past uses of buildings, as well as information about on the storage of hazardous and 
flammable substances.  However, because it was only worthwhile for fire insurance companies to 
map metropolitan areas, the scope of coverage of these maps is somewhat limited.  If Historic Maps 
have provided coverage of the subject site, and if the specific maps were reasonably ascertainable, 
then the specific maps that were reviewed for this assessment are identified, and their 
environmentally relevant features described, in Section 4.2. 
 
One of the least known yet most complete and comprehensive historical sources are historical city 
or street directories.  These texts may have been reviewed by PHASE ONE INC. to the extent that 
they have provided coverage of the subject site and were reasonably ascertainable.  PHASE ONE 
INC. reviews historical city or street directories (also known as criss cross or reverse indexed 
directories) for information on the past occupants of and activities on the subject site and adjoining 
sites.  These directories were prepared by companies that catered to the needs of salespeople by 
providing the names of the occupants at a given address (that is, unlike a traditional telephone book, 
the entries of a reverse directory are arranged by address, not by name).  However, like Historical 
Maps, the scope of coverage of these directories is limited to mostly metropolitan areas.  If they 
were reasonably ascertainable, they were reviewed and Section 4.3 contains listings of the current or 
past occupants of the subject site that were found by researching historical city or street directories.  
 
PHASE ONE INC. has contacted various state, county, and municipal agencies having current or 
past jurisdiction over the subject site, in an attempt to review reasonably ascertainable records that 
contain specific information about environmental conditions on the subject site that these agencies 
may have on file, or to establish that no environmentally relevant records are on file for the subject 
site.  The client should be aware that most regulatory agencies file their records by address or 
corporate name (as opposed to parcel number or site name).  If no specific address has been 
assigned to a site, then, typically, no environmental records related to the site will be forthcoming 
from the state, county, or municipal regulatory agencies.  
 
The findings of this records search are reported in Section 4.4, Agency Contacts.  The addresses, 
phone numbers, names of the persons contacted within the various agencies are listed on the 
Regulatory Contacts Sheet, which is included in Appendix B.  Copies of any records obtained from 
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regulatory agencies can be found in Appendix C.  In some instances, PHASE ONE INC. may not yet 
have received a reply from one or more of the agencies that were contacted.  (Some agencies will 
take six weeks or longer to reply to a verbal or written request.)  In the event of such delays in 
response, rather than delaying the issuance of the report, PHASE ONE INC. has indicated in the 
report that a response to the request for records is pending, and a copy of the regulatory request form 
has been included in Appendix B.  Any pertinent information that is subsequently received from the 
pending agency will be addressed and forwarded to the client in the form of an addendum to this 
report. 
 
PHASE ONE INC. has also reviewed a vendor-supplied, computer-generated federal, state, and 
regional one-mile regulatory database search in an effort to determine whether the subject site is 
listed on an agency environmental database and to identify possible regulatory-listed sites of 
concern within a one-mile radius of the subject site.  In general, these documents list known or 
suspected hazardous-waste generators, release sites, landfills, unauthorized disposal sites, sites with 
registered underground storage tanks, and sites currently under investigation for known or suspected 
environmental violations or releases.  In conjunction with the findings on the geological and 
hydrological conditions, information obtained from the database search can be used to assess the 
environmental risk faced by the subject site from past or present off-site sources of contamination.  
Additionally, the database search may provide information about on-site sources of contamination.  
The regulatory database review can be found in Section 4.5; a copy of the complete database search 
document and a detailed description of the databases that were searched are included in Appendix 
D. 
 
When requested, PHASE ONE INC. will compile and review a chain-of-title abstract for the subject 
property.  The chain-of-title abstract can help the client and PHASE ONE INC. to better understand 
the history of the use of the subject site.  The chain-of-title abstract is typically compiled from 
documents obtained from the County Recorder’s Office or Tax Assessor’s Office.  The chain-of-title 
abstract review, if completed for this report, can be found in Section 4.6.  The County Assessor also 
may be contacted to determine whether the subject site has been assigned addresses in the past 
which are different from its current address.  It is the client’s responsibility to supply PHASE ONE 
INC. with any records of environmental liens or other such documents. 
 
On occasion, the client, the client’s representatives, or on-site personnel will make available 
environmental documents pertaining to the subject site.  These documents may be prior Phase I 
Reports, environmental site remediation reports, foundation soil reports, or occupancy records, 
among others.  If these are made available prior to the issuance of the report, PHASE ONE INC. 
will review the conclusions of these documents, which may help to confirm or disprove any 
tentative findings that PHASE ONE INC. has developed independently.  If the client has supplied 
environmental documents for review as part of this assessment, the findings are included in Section 
4.7. 
 
After the above information from existing historical records has been gathered, evaluated, and 
presented in separate subsections of the report, PHASE ONE INC. takes the separate findings and 
recompiles them into a single table, according to the chronology of the historical records.  The 
reiteration of the historical material in this manner (called a Chronological Historic Summary) can 
help the client, as well as the field assessors and reviewers, gain a clearer perspective of the history 
of the subject site.  The Chronological Historic Summary is presented in Section 4.8. 
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2.2.3 Site Reconnaissance 
 
A PHASE ONE INC. field assessor conducted a visual reconnaissance of the subject property on 
May 23, 2006 to identify observable signs of environmental impairments, including on-site 
operations and maintenance activities which may lead to possible environmental impairment.  As a 
part of the site reconnaissance, PHASE ONE INC. visually inspected the site for obvious indications 
of: 

 
• Existing and previously existing storage tanks (aboveground and underground) 
 
• Hazardous substances storage and handling 
 
• Clarifiers, sumps, trenches, and industrial discharge sources 
 
• Equipment which may contain polychlorinated biphenyls (PCB) (fluorescent 

light ballasts are not inspected) 
 
• Indications of spillage of hazardous substances, and the general condition of 

concrete, asphalt, soil, and other surfaces 
 

• Indications of stressed vegetation as a result of on-site contamination 
 
During the site reconnaissance, PHASE ONE INC. field assessors commonly make note of basic 
compliance issues which, may be environmental in nature, however are not issues directly 
associated with the potential for site contamination (i.e., the specific objective of our assessment).  
However, as a service to our clients, and because these compliance issues may contribute to our 
overall understanding of site operations, PHASE ONE INC. completes a limited review of the site’s 
basic compliance status.  The review of the site’s compliance status is not intended to be complete 
or comprehensive and may or may not include all items identified during the site reconnaissance. 
 
Again, the compliance review is not intended as a comprehensive compliance audit.  Rather, the 
compliance review is only intended to aid PHASE ONE INC. in determining the likelihood that the 
subject site may have been impacted by releases of hazardous substances.   
 
When the storage or use of hazardous substances are encountered on a site, the PHASE ONE INC. 
field assessor will look for or inquire about the on-site presence of Material Safety Data Sheets 
(MSDSs).  MSDSs are prepared by the manufacturers of hazardous substances (pursuant to OSHA’s 
Hazard Communication Standard), and they detail the components, dangers, and proper handling 
procedures for the hazardous substance for which they have been prepared.  The presence or 
absence of MSDSs for on-site hazardous substances will be noted in 5.3, Hazardous Substances 
Storage and Handling.  However, some sites may use or store hundreds of various chemical 
compounds.  In such cases, it is practically impossible for the field assessor to match-up each 
substance with its corresponding MSDS.  Still, the field assessor will inquire about MSDSs and 
copies of representative MSDSs that were made available will be included in Appendix G. 
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PHASE ONE INC. inspected and reviewed information for the subject site regarding the presence of 
specific hazardous substances which are relatively common sources of environmental concern.  The 
substances in question may include: 

 
• Radon (at elevated levels) 
 
• Lead-contaminated drinking water 
 

  
PHASE ONE INC. also inspected the properties that adjoin the subject site.  In general, this 
inspection included a "drive-by" survey to note the operations which may pose an imminent or 
potential environmental threat to the subject site. 
 

2.2.4 Interviews 
 
PHASE ONE INC. attempts to interview various individuals who may have knowledge of various 
aspects of the subject site.  Typically, the interviewees might include: 

 
• Current and previous owners 
 
• Site and operations managers 
 
• Tenants 
 
• Local regulatory personnel 

 
The interviews are summarized in Section 6.0 and interview notes are included in Appendix F. 
 

2.2.5 Conclusions and Recommendations 
 
Section 7.0, Conclusions and Recommendations, provides detailed descriptions of the 
environmental concerns or possible or potential environmental conditions that, in the professional 
opinion of PHASE ONE INC., currently affect the subject site.  Section 7.0 also recommends or 
suggests the next-step actions that may be required to begin addressing the concerns or conditions. 
 
The essential information on a concern or condition at a given location is contained in the 
"Description of Concern" and the "Action Suggested" boxes of the table for that location.  The 
identification, section, and page numbers refer to those sections in the report that describe the 
research tasks and findings behind the conclusions.  This reporting method allows the reader to 
quickly go to those sections that are pertinent to the concern. 
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2.3 INTERPRETATION OF THE REPORT 
 
Following the completion of the tasks outlined above, PHASE ONE INC. prepared this report to 
present our findings and conclusions clearly and consistently.  In an attempt to aid the reader and 
bring organization to pieces of seemingly unrelated information, PHASE ONE INC. has developed a 
report format that is both innovative and concise.  Each piece of information is described in the 
context of the research or assessment task under which it was found, and each is assigned an 
identification number.  Typically, an environmental concern will incorporate a number of specific 
findings.  So, in Section 7.0, Conclusions and Recommendations, the various particular findings 
are grouped together and collectively presented with the description of the environmental concern 
that is corroborated by those findings. 
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SECTION 3.0 
 

SITE DESCRIPTION 
 
The subject site is located within an area of predominantly residential properties.  On the date of the 
site reconnaissance, May 23, 2006, the subject site consisted of vacant land on the northern two-
thirds of the subject property and an oil exploration field on the southern third of the subject 
property.  The following subsections describe the physical characteristics of the subject site. 
 

3.1 SITE PHOTOGRAPH DESCRIPTIONS 
 
On May 23, 2006, a PHASE ONE INC. field assessor completed a reconnaissance of the subject 
site, at which time a number of photographs were taken to document the current condition and use 
of the site.  Although the specific findings of the site reconnaissance are discussed in Section 5.0, 
Site Reconnaissance, the photographs are described in the following table, and photographed areas 
or items of concern are noted.  The photographs themselves are mounted and labeled with 
identification numbers in Appendix A. 
 

SITE PHOTOGRAPH DESCRIPTIONS (OUTDOORS)  

 
ID # 

 
Description (If a concern, why?) 

Level of 
Concern 

OP01 COVER PHOTO: A view of the subject site, APNs 351-031-04, -05, and -17, in Yorba Linda, 
California.  The northern two-thirds of the subject site is undeveloped land.  The southern third of the 
subject site has been used for oil exploration and production.   In view is Santa Ana Canyon 
Development, Amos Travis Lease Well #1.  In the background are two aboveground storage tanks 
(ASTs) and other machinery.  The site assessor was not accompanied during the site walk. 

Minor 

OP02 A view of some piping associated with the well mentioned in OP01.  This is located approximately 50 
feet to the west of where the previous photograph was taken.  The soil around the pipe is visibly stained. 

Minor 

OP03 A view within a fenced area surrounding the ASTs described in OP01.  A 55-gallon drum and a 5-
gallon bucket are visible, the contents of which are both unknown.  However, these containers appear to 
be associated with oil production.  There is also a white roll-off bin that is believed to contain 
machinery, as mechanical noises were emanating from the bin.  Based on review of a client-supplied 
document (Avanti Environmental Inc. Site Assessment Report, dated January 13, 1996), a generator is 
located inside the roll-off bin. 

Minor 

OP04 A view of an operating oil well located on the easternmost portion of the subject site.  To the left of the 
field of view, there is machinery for at least two more wells.  However, the machinery is only stored in 
this area, is disconnected, and is not the location of additional wells. 

Minor 

OP05 A view of three aboveground storage tanks; two large cylindrical tanks to the left of the field of view, 
and one square-shaped tank to the right of the field of view.  The soil around the square-shaped tank is 
stained with oil. 

Minor 

OP06 Another view of the square-shaped tank discussed  in photograph OP05.  Another cylindrical tank is 
visible in the background. 

Minor 
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ID # 

 
Description (If a concern, why?) 

Level of 
Concern 

OP07 A view of the same general area discussed in photograph OP06, but from across the dirt road.  In view 
is another AST which is on its side.  The tank appears to have been abandoned and discarded, it is not 
known whether the AST contains anything.  Observed in the distance are three more ASTs and an oil 
well, all of which are on the east adjacent site. 

Minor 

OP08 A view of a portion of an abandoned vehicle and an unlabeled 55-gallon drum.  The drum is 
approximately half-full of an unknown liquid.  As this drum is not situated within any of the oil well 
compounds on the property, it is not known whether it is associated with the current oil production 
activities on-site.  Due to the dense vegetation, it was impossible to thoroughly inspect this area for 
staining or other impairments. 

Minor 

OP09 A view of another oil well located on the subject site.  In view is an AST, the contents of which are 
unknown.  The AST is in secondary containment which is half-full of what appears to be water.  In 
addition, there are three 55 gallon drums in this area.  The drum in the center of the field of view has a 
label, but is illegible.  The caps on the second drum were observed to be missing, which would allow 
rainwater to enter the drum.  Both the second and third drums were not labeled, and therefore, their 
contents are unknown.  However, these containers appear to be associated with oil production.   

Minor 

 
 

3.2 GEOLOGIC AND HYDROGEOLOGIC CONDITIONS 
 
According to United States Geological Survey (U.S.G.S.) STATSGO data, the most common native 
soil types in the vicinity of the subject site are Anaheim, 30-50% slopes and Calleguas, 50-75% 
slopes.  It does not appear that imported fill materials were used during the grading or development 
of the site; therefore, fill material is not a concern for the subject site.  The elevation of the subject 
site appears to be 600 to 900 feet above mean sea level. 
 
According to the Orange County Water District, Water Quality Department, the depth to 
groundwater and/or the direction of the groundwater flow in the vicinity of the subject site is 
unknown because groundwater information is not mapped or kept readily available in the vicinity of 
the subject property.  PHASE ONE INC. does not rely on topographic contours to predict 
groundwater flow direction because this method does not consistently or accurately reflect true 
hydrogeologic conditions.  In any case, the flow direction and depth of groundwater may be 
influenced by rainfall, tidal activity (shore properties), and local groundwater pumping operations.  
It should also be noted that shallow, perched groundwater zones may occur in the immediate site 
vicinity. 
 
During the site reconnaissance and the review of historical maps and photographs, numerous 
waterways, no wetlands, no pits, no lagoons, and no ponds were seen to currently exist on the 
subject site.  There were numerous waterways, no wetlands, no pits, no lagoons, and no ponds seen 
to previously exist on the subject site.  In addition, numerous waterways, no wetlands, no pits, no 
lagoons, and no ponds were found on properties adjoining the subject site.  According to FEMA Q3 
Digital Data, the site is located within a greater than 100-year flood zone.  Storm water discharge 
across the site appears to flow multidirectionally.  There appeared to be no facility for handling 
storm water discharge.  The direction and destination of storm water discharge does not appear to be 
a source of environmental concern to the subject site.  
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SECTION 4.0 
 

REVIEW OF HISTORICAL INFORMATION AND REGULATORY 
AGENCY RECORDS 

4.1 HISTORICAL AERIAL PHOTOGRAPH AND U.S.G.S. TOPOGRAPHIC MAP 
REVIEW 

 
On May 2, 2006, PHASE ONE INC. contacted the University of California, Irvine, Main Library in 
an effort to review readily available historical aerial photographs and United States Geologic Survey 
(U.S.G.S.) topographic maps of the area of the subject site. PHASE ONE INC. also reviewed 
various aerial photographs and topographic maps obtained from PHASE ONE INC.'s in-house 
library.  The following table contains descriptions of the reasonably ascertainable aerial photographs 
and topographic maps that were reviewed.  Any environmentally relevant features or items of 
environmental concern that were observed in these aerial photographs and topographic maps are 
noted.  (A copy of a U.S.G.S. map, if available, has been included as Figure 1.) 
 

HISTORICAL AERIAL PHOTOGRAPH AND U.S.G.S. TOPOGRAPHIC MAP REVIEW  

 
ID # 

Collection 
Reference # 

Date of 
Document 

 
Description (If a concern, why?) 

Level of 
Concern 

HP01 USGS Topo Map* 
Anaheim Quad 
15 min. series 

1930 No structures, tanks, or wells are evident on the subject site or on 
all adjacent sites, although intermittent streams are depicted. 

None 

HP02 Aerial Photo 1964 The subject site appears undeveloped.  Given the scale and quality 
of the photograph, it cannot be determined whether oil exploration 
activities are present on-site.  To the north, south, and west is 
undeveloped land.  To the east is undeveloped land and an area 
used for oil exploration activities. 

Minor 

HP03 Aerial Photo 1974 The southern third of the subject site appears to be used for oil 
production; structures are evident in the locations of all the present-
day wells.  There also appears to be a structure in the vicinity of the 
location of the on-site plugged and abandoned oil well. The north 
and south adjacent sites are vacant land.  To the east is vacant land 
and an oil production area.  To the west is vacant land, followed by 
an area used for oil production. 

Minor 

HP04 Aerial Photo* 1980 The present-day dirt roads and oil exploration-related structures on 
the southern third of the subject site are visible.  In addition, what 
appears to be a dirt trail is visible on the northwest portion of the 
subject site.  Further, an area light in color, which appears to have 
been cleared of vegetation, is visible on the northeast portion of the 
subject site.  The remainder of the subject site appears 
undeveloped.  The north and east adjacent sites are primarily 
undeveloped, with the exception of the present-day oil exploration-
related structures to the east.  The south adjacent site appears 
undeveloped, although a waterway is evident.  The west adjacent 
site appears primarily undeveloped. 

Minor 
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ID # 

Collection 
Reference # 

Date of 
Document 

 
Description (If a concern, why?) 

Level of 
Concern 

HP05 USGS Topo Map* 
Yorba Linda Quad 

7.5 min. series 

1981 Four wells, two tanks, and two small square-shaped structures are 
evident on the southern third of the subject site.  In addition, 
several intermittent streams are evident on-site.  No structures, 
tanks, or wells are evident to the north and south of the subject site. 
 Two tanks and a well are evident on the east adjacent site.  
Numerous wells are evident to the west of the subject site.  The 
subject site is situated at approximately 600 to 900 feet above mean 
sea level and the topography slopes multidirectionally. 

Minor 

HP06 Aerial Photo 
TerraServer Image 

2002 The subject site and the east, west, and south adjacent sites 
resemble their present-day configurations.  To the north is 
undeveloped land. 

Minor 

Note:Each aerial photograph was reviewed for subject property and, where applicable, adjacent property use.  In addition, 
each photograph was reviewed to identify the presence of areas of dumping, staining, or aboveground storage tanks.  
Unless noted, such features were not identified from the review. 
 
 

4.2 HISTORICAL MAP REVIEW 
 
On May 30, 2006, PHASE ONE INC. contacted the Los Angeles Public Library in an effort to 
review readily available historical maps with coverage of the subject site and vicinity that might be 
included in their collections.  However, a search of the reasonable ascertainable historical maps 
found that none provided coverage of the area of the subject site. 
  
 

4.3 HISTORICAL CITY OR STREET DIRECTORY REVIEW 
 
PHASE ONE INC. did not review historical city or street directories for one or more of the 
following reasons: 

1. Sufficient historical information was available from other sources to identify the past property 
uses. 

2. Based on a reasonable amount of research, the information was not readily available, as 
defined in ASTM 1527-00. 

3. After exhaustive research, PHASE ONE INC. determined that this information was not 
available for subject site. 
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4.4 AGENCY CONTACTS (RECORDS SEARCH) 

4.4.1 Building Department Records 
 
On May 30, 2006, PHASE ONE INC. contacted the Orange County Building and Development 
Services for the purpose of reviewing readily available building permits, original plumbing and 
finish schedules, building plans, or other relevant documents pertaining to the subject site that are on 
file with this agency.  However, PHASE ONE INC. was informed that this agency cannot retrieve 
records without a street address and/or business name; therefore, no records could be obtained from 
this agency. 
 

4.4.2 Fire Department Records 
 
On May 30, 2006, PHASE ONE INC. contacted the Orange County Fire Authority for the purpose 
of reviewing readily available records this agency has on file for the subject site pertaining to 
hazardous substances storage, underground storage tanks, and related environmental issues.  
However, PHASE ONE INC. was informed that this agency cannot retrieve records without a street 
address and/or business name; therefore, no records could be obtained from this agency. 
 

4.4.3 Health or Environmental Agency Records 
 
 On May 30, 2006, PHASE ONE INC. contacted the Orange County Health Care Agency, 
Environmental Health for the purpose of reviewing readily available environmental records that may be 
on file with this agency for the subject site.  However, PHASE ONE INC. was informed that this 
agency cannot retrieve records without a street address and/or business name; therefore, no records 
could be obtained from this agency. 
 

4.4.4 Sanitation Agency Records 
 
On May 30, 2006, PHASE ONE INC. contacted the Orange County Sanitation District, Source Control 
for the purpose of reviewing readily available environmental records pertaining to industrial wastewater 
discharge permits, NPDES permits, and related documents on file with this agency for past and present 
businesses of the subject site.  However, PHASE ONE INC. was informed that no records for the 
subject site were on file with this agency. 
 

4.4.5 Water Quality Agency Records 
 
On May 30, 2006, PHASE ONE INC. contacted the California Regional Water Quality Control Board, 
Region 8, SLIC and LUST Departments for the purpose of determining if past and present businesses 
at the subject site are listed on regulatory lists (such as leaking underground tank lists, site cleanup lists, 
etc.).  However, PHASE ONE INC. was informed that this agency cannot retrieve records without a 
street address and/or business name; therefore, no records could be obtained from this agency. 
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4.4.6 Oil, Gas, and Pipeline Agency Records or Maps 
 
On May 30, 2006, PHASE ONE INC. submitted a request to the State of California, Department of 
Conservation, Division of Oil & Gas (CDOG) for copies of readily available oil and gas related records 
pertaining to environmental issues on the subject site.  The following table summarizes the results of 
this review. 
 

SUMMARY OF DEPARTMENT OF OIL AND GAS RECORDS/MAPS 

 
ID # 

Date of 
Document 

 
Description (If a concern, why?) 

Level of Env. 
Concern 

OG01 1965 Notice of Intention to Drill New Well for “Reeves” 1. Minor 

OG02 1965 Notice of Intention to Drill New Well for “Reeves” 2. Minor 

OG03 1966 Documents through 2000, pertaining to “Amos Travis” 1.  The well was drilled in 1966.  In 2000, 
ownership was transferred from Hillcrest Beverly Oil Corp. to Santa Ana Canyon Dev. Corp. 

Minor 

OG04 1966 Documents from February 1966 through August 1966, pertaining to the drilling of “Amos-
Travis” 2. 

Minor 

OG05 1969 Documents through 1995, pertaining to “Amos Travis” 4.  The well was drilled in 1969, and 
plugged and abandoned in 1994.   The well is located 2,210 feet east and 2,830 feet south of the 
northwest corner of Section 19. 

Minor 

OG06 1969 Various documents through 1997 for “Reeves” 3.  The documents primarily pertain to converting 
the well into a water injection well. 

Minor 

OG07 1989 Various documents through 2003 for “Amos-Travis” 3.  The documents primarily pertain to 
converting the well into a water injection well. 

Minor 

 
 

4.4.7 Other Pertinent Records 
 
On May 30, 2006, PHASE ONE INC. contacted the California State Fire Marshal, Pipeline Division to 
review readily available records pertaining to the presence of petroleum product pipelines on the 
subject site.   However, PHASE ONE INC. was informed that no records for the subject site were on 
file with this agency. 
 

4.5 REVIEW OF ENVIRONMENTAL RECORDS SEARCH 
 
The PHASE ONE INC. review of the computer-generated, environmental records search document (the 
complete environmental records search document is included in Appendix D) found the subject site is a 
regulatory-listed site.  The following table lists sites that are either (1) located within ¼ mile of the 
subject site (that is, close enough, under certain conditions, to possibly constitute an environmental risk 
to the subject site), or (2) are sites that are further than ¼ mile but still pose a concern to the subject site 
(that is, listed sites which may have experienced a release of hazardous substances of sufficient 
magnitude to constitute a regional threat or to have impacted the subject site). 
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REVIEW OF ENVIRONMENTAL RECORDS SEARCH 

 
ID # 

Map 
Location # 

Site Name 
and Location 

Distance from 
Site (Miles) 

Listing 
Agencies 

Site Status 
(If a concern, why?) 

Level of 
Concern 

RE01 1-6, 8 Santa Ana Canyon 
Dev. Corp. 

Subject site OGW Status: Listed 

Six active oil wells and one 
plugged and abandoned oil 
well are present on-site. 

Minor 

RE02 11 Gary A. Darnell 
Trust c/o Darco Inc. 

East adjacent 
site 

OWG Status: Listed 

Completed oil well. 

Minor 

Note:Map Location #s match the Map ID numbers of the sites used in the document located in Appendix D.  Listings of 
unmapped sites were reviewed to identify the subject site or any sites that are obviously adjacent to the subject property.  
Other unmapped sites are listed only in Appendix D. 
 

4.6 CHAIN-OF-TITLE ABSTRACT AND/OR REVIEW 
 
At the request of the client, a chain-of-title abstract was not requested or completed for this project. 
 
 

4.7 CLIENT-SUPPLIED ENVIRONMENTAL DOCUMENTS 
 
During the course of this assessment, PHASE ONE INC. was provided with additional documents 
regarding the environmental condition of the subject site by the client or the client’s representatives.  
The conclusions of these materials were reviewed only.  PHASE ONE INC. relies upon the author/and 
corresponding companies’ conclusions and expertise.  PHASE ONE INC. does not evaluate the 
methodology, interpretation of results, analysis type or results, or verify in any way the completeness or 
correctness of the conclusions or procedures.  PHASE ONE INC. relies upon the report and associated 
conclusions of the reports provided to PHASE ONE INC. The conclusions of these materials are 
described in the following table.  (Copies of the records, if available, are included in Appendix G.) 
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SUMMARY OF CLIENT-SUPPLIED ENVIRONMENTAL DOCUMENTS 

 
ID # 

Date of 
Document 

Document Type 
and Reference 

Author Name 
and Company 

 
Relevant Information 

Level of 
Concern 

DR01 1/13/1998 Site Assessment 
Report 

Michael 
Bowery, Avanti 
Environmental, 
Inc. 

The document pertains to a subsurface investigation 
around on-site wells and aboveground storage tanks. 
 Soil samples were collected in the vicinity of wells 
Amos Travis #1, Amos Travis #2, Amos Travis #3, 
Reeves-Carillo #1, Reeves-Carillo #2, and Reeves-
Carillo #3.  A soil sample was also collected from 
the Reeves-Carillo Tank Farm.  All but one soil 
sample (obtained from boring B-14, located north of 
the Reeves-Carillo Well #2) contained detectable 
levels of Total Recoverable Petroleum 
Hydrocarbons (TRPH).  With the exception of the 
soil samples collected from boring B-6 (located by 
Amos Travis well #1), the levels of TRPH in the 
remaining samples "were within a range that does 
not warrant additional  investigation."  TRPH levels 
from boring B-6 increased with depth; the deepest 
sample, which contained 3,200 parts per million of 
TRPH, was obtained at twenty feet below ground 
surface (bgs).  The author recommended additional 
investigation to determine the vertical and lateral 
extent of contamination around boring B-6. 

Minor 

 
 

4.8 CHRONOLOGICAL HISTORIC SUMMARY 
 
The chronological historic summary of the reviewed photographs, maps, and regulatory agency files 
presented in the following table is a recompilation of the findings recorded in the preceding subsections 
of Section 4.0 (with the exception of the regulatory database listings, all or most of which do not bear 
on the history of the subject site).  Also, each entry may only represent part of the information 
contained in the original entry, please see the corresponding section for full details.  No new findings 
are introduced in this table. The rows of this table are organized in chronological order, according to the 
date of the document (which may diverge from the date of the event discussed in the document.)  
Information is reiterated in this recompiled format in order to assist the client as well as the PHASE 
ONE INC. field assessors and report writers in forming an overall picture of the environmental history 
of the subject site. 
 

CHRONOLOGICAL HISTORIC SUMMARY

 
ID # 

Date of 
Document 

Type of 
Document 

 
Description 

Level of 
Concern 

HP01 1930 Aerial or 
Topo 

No structures, tanks, or wells are evident on the subject site or on all adjacent 
sites, although intermittent streams are depicted. 

None 

HP02 1964 Aerial or 
Topo 

The subject site appears undeveloped.  Given the scale and quality of the 
photograph, it cannot be determined whether oil exploration activities are 
present on-site.  To the north, south, and west is undeveloped land.  To the 
east is undeveloped land and an area used for oil exploration activities. 

Minor 
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ID # 

Date of 
Document 

Type of 
Document 

 
Description 

Level of 
Concern 

OG01 1965 Oil and Gas Notice of Intention to Drill New Well for “Reeves” 1. Minor 

OG02 1965 Oil and Gas Notice of Intention to Drill New Well for “Reeves” 2. Minor 

OG03 1966 Oil and Gas Documents through 2000, pertaining to “Amos Travis” 1.  The well was drilled 
in 1966.  In 2000, ownership was transferred from Hillcrest Beverly Oil Corp. to 
Santa Ana Canyon Dev. Corp. 

Minor 

OG04 1966 Oil and Gas Documents from February 1966 through August 1966, pertaining to the drilling 
of “Amos-Travis” 2. 

Minor 

OG05 1969 Oil and Gas Documents through 1995, pertaining to “Amos Travis” 4.  The well was drilled 
in 1969, and plugged and abandoned in 1994.   The well is located 2,210 feet 
east and 2,830 feet south of the northwest corner of Section 19. 

Minor 

OG06 1969 Oil and Gas Various documents through 1997 for “Reeves” 3.  The documents primarily 
pertain to converting the well into a water injection well. 

Minor 

HP03 1974 Aerial or 
Topo 

The southern third of the subject site appears to be used for oil production; 
structures are evident in the locations  of all the present-day wells.  There also 
appears to be a structure in the vicinity of the location of the on-site plugged 
and abandoned oil well. The north and south adjacent sites are vacant land.  
To the east is vacant land and an oil production area.  To the west is vacant 
land, followed by an area used for oil production. 

Minor 

HP04 1980 Aerial or 
Topo 

The present-day dirt roads and oil exploration-related structures on the 
southern third of the subject site are visible.  In addition, what appears to be a 
dirt trail is visible on the northwest portion of the subject site.  Further, an area 
light in color, which appears to have been cleared of vegetation, is visible on 
the northeast portion of the subject site.  The remainder of the subject site 
appears undeveloped.  The north and east adjacent sites are primarily 
undeveloped, with the exception of the present-day oil exploration-related 
structures to the east.  The south adjacent site appears undeveloped, although 
a waterway is evident.  The west adjacent site appears primarily undeveloped. 

Minor 

HP05 1981 Aerial or 
Topo 

Four wells, two tanks, and two small square-shaped structures are evident on 
the southern third of the subject site.  In addition, several intermittent streams 
are evident on-site.  No structures, tanks, or wells are evident to the north and 
south of the subject site.  Two tanks and a well are evident on the east 
adjacent site.  Numerous wells are evident to the west of the subject site.  The 
subject site is situated at approximately 600 to 900 feet above mean sea level 
and the topography slopes multidirectionally. 

Minor 

OG07 1989 Oil and Gas Various documents through 2003 for “Amos-Travis” 3.  The documents 
primarily pertain to converting the well into a water injection well. 

Minor 

DR01 1/13/1998 Client-
Supplied 

Site Assessment Report Minor 

HP06 2002 Aerial or 
Topo 

The subject site and the east, west, and south adjacent sites resemble their 
present-day configurations.  To the north is undeveloped land. 

Minor 
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SECTION 5.0 
 

SITE RECONNAISSANCE 
 
The current section of this report is a compilation of the observations made during the visual site 
inspection conducted by Eric Exton on May 23, 2006.  (Résumés of the field assessor, report writer, 
and reviewers are included in Appendix I.) 
 

5.1 EXISTING STORAGE TANKS 
 
It is our understanding that eight aboveground storage tanks are currently operated at the site.  The 
following table summarizes the information regarding the existing tanks. 
 

EXISTING STORAGE TANKS (GENERAL INFORMATION)  

 
 

ID # 

Above/ 
Under 

Ground 

 
 

Location and Photo # 

 
 

Why or Why Not a Concern? 

 
Level of 
Concern 

ET01 Above By Amos Travis Well #1 
(OP01) 

Aboveground storage tank associated with oil production. Minor 

ET02 Above By Amos Travis Well #1 
(OP01) 

Aboveground storage tank associated with oil production. Minor 

ET03 Above By Reeves Well #2 (OP05) Aboveground storage tank associated with oil production. Minor 

ET04 Above By Reeves Well #2 (OP05) Aboveground storage tank associated with oil production. Minor 

ET05 Above By Reeves Well #2 (OP05, 
OP06) 

Aboveground storage tank associated with oil production. Minor 

ET06 Above By Reeves Well #2 (OP06) Aboveground storage tank associated with oil production. Minor 

ET07 Above By Reeves Well #2 (OP07) Aboveground storage tank associated with oil production. Minor 

ET08 Above By Reeves Well #1 (OP09) Aboveground storage tank associated with oil production. Minor 

 
EXISTING STORAGE TANKS (SPECIFICATIONS) 

 
ID # 

Tank 
Construction 

Tank 
Monitoring 

 
Status 

Approx. Size (Gal.)  
Contents 

 
Age of Tank 

ET01 Steel Unknown Unknown Not indicated Unknown Unknown 

ET02 Steel Unknown Unknown Not indicated Unknown Unknown 

ET03 Steel Unknown Unknown Not indicated Unknown Unknown 

ET04 Steel Unknown Unknown Not indicated Unknown Unknown 

ET05 Steel Unknown Unknown Not indicated Unknown Unknown 

ET06 Steel Unknown Unknown Not indicated Unknown Unknown 
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ID # 

Tank 
Construction 

Tank 
Monitoring 

 
Status 

Approx. Size (Gal.)  
Contents 

 
Age of Tank 

ET07 Steel Unknown Unknown Not indicated Unknown Unknown 

ET08 Steel Unknown Unknown Not indicated Unknown Unknown 

 
 

5.2 PREVIOUSLY EXISTING STORAGE TANKS 
 
No evidence of previously existing aboveground or underground storage tanks was observed on the 
subject site during the site reconnaissance. 
 
 

5.3 HAZARDOUS SUBSTANCE STORAGE AND HANDLING 
 
No storage or handling of hazardous substances was observed in the areas inspected during the site 
reconnaissance. 
 
 

5.4 SPECIFIC HAZARDOUS SUBSTANCES RECONNAISSANCE 

5.4.1 Summary of Specific Hazardous Substances Reconnaissance (Beyond ASTM Scope)  
 
In addition to a general inspection of the subject site for evidence of the presence of hazardous 
substances or environmental concerns, a PHASE ONE INC. field assessor also conducted a 
reconnaissance for a set of specific hazardous substances that are not addressed in the scope of the 
ASTM Standard (1527-00).  The results of this specific reconnaissance are given in the following table. 
 If a specific suspected hazardous substance was sampled or otherwise tested, this will be indicated in 
the table, and the results of the laboratory analysis or other tests will be given in Section 5.4.2. 

 
SPECIFIC HAZARDOUS SUBSTANCES (BEYOND ASTM SCOPE) 

 
ID # 

 
Substance 

 
Sampled? 

 
 Description 

Level of 
Concern 

SHS01 Radon No The subject property is located in an area that is considered to have a 
low occurrence of radon.  However, the occurrence of radon is site-
specific; only testing can determine the actual radon level at the site. 

None 

Note:If the table indicates that a given substance has been sampled, then a related table can be found in Section 5.4.2, 
which will give the results of the laboratory analysis of the sample or samples.  In addition, if site building substances are 
only suspected of containing asbestos (but were not sampled), Section 5.4.2 will include a detailed summary of the 
substances of concern. 
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5.4.2 Details of Specific Hazardous Substances Sampling/Observations 
 
No sampling or testing of suspected hazardous substances was performed or authorized for this 
assessment. 
 
 

5.5 POLYCHLORINATED BIPHENYLS (PCB) 
 
The PHASE ONE INC. site reconnaissance will not include checking on-site fluorescent light fixtures 
for potential PCB content.  Although fluorescent light ballast may contain PCBs, the amount contained 
is considered to be so inconsequential that the ASTM (Standard Practice, E 1527-00, Sect. 8.4.2.10) 
has recently stated: "Fluorescent light ballast likely to contain PCBs does not need to be noted." in a 
Phase I Environmental Site Assessment Report. 
 
No known or suspected PCB-containing equipment or materials were observed on-site during the site 
reconnaissance. 
 
 

5.6 CLARIFIERS, SUMPS, TRENCHES, AND INDUSTRIAL DISCHARGE SOURCES 
 
No clarifiers, sumps, trenches, industrial floor drains, or industrial discharge points were noted during 
the site reconnaissance. 
 
 

5.7 SURFACE CONDITIONS 
 
During the site reconnaissance, areas of staining or other unusual surface conditions were observed on-
site. These observations are detailed in the following table. 
 

SURFACE CONDITIONS 

 
ID # 

 
I/O 

Approx. 
Size (ft2) 

Approx. 
Depth 

Suspected 
Substance 

 
Description and Photo # 

Level of 
Concern 

SC01 O 2 Unknown Oil Significant oil staining was around piping related to oil 
exploration activities. PHASE ONE INC. sampled the 
stained soil and found an elevated level of total 
recoverable petroleum hydrocarbons (TRPH) to be 
present.  (Please see Appendix E for the Limited Phase II 
Environmental Site Assessment (ESA) Report for details) 

Minor 

SC02 O 64 Unknown Oil Significant oil staining was observed around an 
aboveground tank related to oil exploration activities. 

Minor 

Note:I/O = Inside/Outside 
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5.8 STRESSED VEGETATION 
 
No disfigured, discolored, dying, or otherwise stressed vegetation was observed on-site during the site 
reconnaissance. 
 
 

5.9 PRIOR OR CURRENT AGRICULTURAL LAND USE 
 
On the basis of information reviewed for this assessment, it does not appear that the site has been used 
for agricultural purposes in the past. 
 
 

5.10 OTHER ENVIRONMENTAL CONCERNS OR CONDITIONS 
 
During the site reconnaissance, further evidence of environmental concerns or conditions that were not 
already noted in this section, or that were not yet fully discussed in this section, were observed on the 
subject site.  These observations are described in the following table. 
 

OTHER ENVIRONMENTAL CONCERNS OR CONDITIONS  

 
ID # 

Location  
and Photo # 

 
Description 

Level of 
Concern 

EC01 Southern third of 
subject site 
(OP01-OP07, 
OP09) 

Oil exploration activities are performed on the southern third of the subject site.  
Currently, six active oil wells, one plugged and abandoned oil well, and numerous 
tanks and piping related to oil exploration activities, are present on-site.  Also, a soil 
gas survey performed by PHASE ONE INC. revealed elevated levels of methane in the 
vicinity of the oil production field.  (Please see Appendix E for the Limited Phase II 
Environmental Site Assessment (ESA) Report for details.) 

Minor/ 
Potential 

EC02 Southeast portion 
of site (OP08) 

An unlabeled 55-gallon drum approximately half-full of an unknown liquid was 
observed. 

Minor 

 
 

5.11 VISUAL OBSERVATIONS, ADJOINING SITES 
 
During the site reconnaissance, the PHASE ONE INC. field assessor also visually inspected and 
documented the use of those properties which adjoin the subject property.  The observations of the 
adjoining properties made by Eric Exton on May 23, 2006 and these properties’ past uses are 
summarized in the following table. 
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VISUAL OBSERVATIONS, ADJOINING SITES 

 
ID # 

 
 Description 

Level of 
Concern 

VOA01 North View:  
Address: Multiple 
Company Name: N/A 
Apparent Current Use of Property: Residential 
Previous Use of Property: Undeveloped 

None 

VOA02 South View:  
Address: Multiple 
Company Name: N/A 
Apparent Current Use of Property: Residential 
Previous Use of Property: Undeveloped 

None 

VOA03 East View:  
Address: N/A, N/A 
Company Name: N/A, Darco Inc. 
Apparent Current Use of Property: Vacant land, Oil production 
Previous Use of Property: Undeveloped 

Minor 

VOA04 West View:  
Address: Multiple 
Company Name: N/A 
Apparent Current Use of Property: Residential 
Previous Use of Property: Undeveloped 

None 
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SECTION 6.0 
 

INTERVIEWS 
 
As part of the Phase I Assessment, PHASE ONE INC. attempts to interview various individuals who 
may have knowledge of different aspects of the subject site as it pertains to environmental conditions.  
The comments of the interviewees are noted by the PHASE ONE INC. interviewer on Interview Note 
Forms, which are included in Appendix F.  The following table summarizes the relevant portions of 
these notes. 
 

 SUMMARY OF INTERVIEWS 

 
ID # 

Date of 
Interview 

Name of  
Interviewee 

 
Title 

 
Relevant Discussions 

Level of 
Concern 

PI01 6/2/2006 Amos Travis Owner/Trustee 
(APN 351-031-17) 

Mr. Travis stated that Travis Ranch Trusts has 
owned the subject site for 11 years.  He indicated 
the presence of oil wells and oil holding tanks on-
site.  He is aware of environmental concerns, 
including stained areas, on-site.  He is also aware 
an environmental report that has been prepared for 
the subject site in the past. (Please refer to Section 
4.7 for a summary of the report).  Mr. Travis stated 
that he has not been made aware of any pending, 
threatened, or past: notices or other 
correspondence from any government agency 
relating to past or current violations of 
environmental laws with respect to the subject site, 
or relating to environmental liens; notices from any 
governmental entity regarding any possible 
violation of environmental laws or possible 
liability relating to hazardous substances or 
petroleum products; or administrative proceedings 
relevant to hazardous substances or petroleum 
products in, on, or from the property. 

Minor 

PI02 6/13/2006 Linda 
Rodger 

Co-Trustee, 
Virginia Richards 
Trust 
(APN 351-031-05) 

Ms. Rodger stated that Virginia Richards Trust has 
owned the subject site for 25 years.  She indicated 
the presence of oil wells and aboveground storage 
tanks on the property.  Ms. Rodger stated that she 
has not been made aware of any pending, 
threatened, or past: notices or other 
correspondence from any government agency 
relating to past or current violations of 
environmental laws with respect to the subject site, 
or relating to environmental liens; notices from any 
governmental entity regarding any possible 
violation of environmental laws or possible 
liability relating to hazardous substances or 
petroleum products; or administrative proceedings 
relevant to hazardous substances or petroleum 
products in, on, or from the property. 

Minor 
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SECTION 7.0 
 

CONCLUSIONS AND RECOMMENDATIONS 

7.1 ENVIRONMENTAL CONCERNS 
 
This section contains full descriptions of any major, medium, or minor environmental concerns that 
have been identified as a result of the PHASE ONE INC. Phase I Environmental Site Assessment for 
the subject site.  PHASE ONE INC. classifies a concern as a major, medium, or minor environmental 
concern (as opposed to a potential or possible condition) when it is one that involves a recognized 
environmental condition for which, in the opinion of PHASE ONE INC., further investigation and/or 
remediation is recommended. The distinction among major, medium, and minor concerns is based 
solely on the relative estimated dollar-cost of completing the next-step recommended action.  In 
addition to the descriptions of concern, this section also contains a statement of the recommended next-
step actions for any concerns that are described in the following tables. 
 
Each identified environmental concern receives its own table, and that table will collect together the 
particular findings from the body of the report that have been used to support PHASE ONE INC.’s 
conclusion as to the presence of an environmental concern.  For the benefit of the reader, the tables also 
contain the ID, page, and section numbers of the findings cited in support of the concern. 
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CONCERN # 1 IDENTIFIED CONCERN APPEARS TO BE A MINOR ENVIRONMENTAL 
CONCERN 

ID # SECTION # PAGE # COMMENTS 

OP01—07, OP09 3.1 3-1, 3-2 Photographs of items associated with oil exploration activities on-
site. 

HP02—06 4.1 4-1, 4-2 Aerial photographs and/or topographic maps portraying the 
presence of oil exploration activities on-site. 

OG01—07 4.4.6 4-4 Agency records pertaining to oil wells on-site. 

RE01 4.5 4-4 Database listing of on-site oil wells. 

DR01 4.7 4-5 Client-supplied document identifying TRPH-contaminated soil 
on-site. 

ET01—08 5.1 5-1 Observation of aboveground storage tanks associated with on-site 
oil exploration activities. 

SC01—02 5.7 5-4 Observation of stained soil around a pipe and around an 
aboveground storage tank associated with oil exploration 
activities. 

VOA03 5.11 5-5 Observation of oil exploration activities adjacent to the subject 
site. 

PI01 6.0 6-1 Interviewee discussing environmental concerns associated with 
the subject site. 

PI02 6.0 6-1 Interviewee discussing the presence of oil production on-site. 

EC01 5.10 5-4 Observation of oil exploration activities on-site. 

DESCRIPTION OF CONCERN: Six oil producing wells are currently operating at the subject property.  In addition, a review of a 
California Department of Oil & Gas (CDOG) map indicated that an abandoned oil well is also located on-site.  Concerns that may be 
associated with oil wells include the following: (1) It is not uncommon to find an "apron" of surficial petroleum hydrocarbon impact 
surrounding the well head that can extend to distances of 20 feet. (2) It was a typical practice for several nearby wells to share a 
"mud pit." A mud pit is a large (sometimes hundreds of feet in circumference), bermed pit that contains the circulation mud used to 
cool the drill bit at depth. The mud commonly contains additives that may be considered hazardous by today's standards. Mud pits 
were typically abandoned in place by being buried with dirt. There is no indication that a mud pit is located on the site; however, 
because mud pits did not require permits, few records were kept regarding their exact location. 

A subsurface investigation performed by PHASE ONE INC. revealed the presence of elevated levels of total recoverable petroleum 
hydrocarbons (TRPH) in stained soil by piping associated with oil production.  (Please see Appendix E for the Limited Phase II 
Environmental Site Assessment (ESA) Report for details.)  Further, a Site Assessment report by Avanti Environmental, Inc., dated 
January 13, 1998, revealed the presence of TRPH-contaminated soil in the vicinity of Amos-Travis Well #1. 

ACTION SUGGESTED: Prior to the residential redevelopment of the subject site, all the active oil wells, together with ASTs and 
piping associated with the wells, should be abandoned in accordance with regulatory agency guidelines.  All other containers 
associated with oil production should also be disposed of accordingly.  Further, any stained soil and soil identified as having elevated 
levels of TRPH should also be disposed of in accordance with regulatory agency guidelines.  After decommissioning of the oil field 
on the subject site, contact PHASE ONE INC. or another consultant to inspect the abandoned wells and perform a review of well 
decommission documentation.  Also contact the CDOG to perform a "Construction Site Review" of all seven oil wells on the subject 
property to determine whether the wells have been abandoned to current standards. 

TOTAL ESTIMATED COST TO COMPLETE 
SUGGESTED NEXT STEP ACTION† : $1,500 - $3,000 (file review only) 
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CONCERN # 2 IDENTIFIED CONCERN APPEARS TO BE A MINOR ENVIRONMENTAL 
CONCERN 

ID # SECTION # PAGE # COMMENTS 

OP08 3.1 3-2 Photograph of a discarded 55-gallon drum with unknown 
contents. 

EC02 5.10 5-4 Observation of a discarded 55-gallon drum with unknown 
contents. 

DESCRIPTION OF CONCERN: During the site reconnaissance, an unlabeled 55-drum which was not situated near any of the oil 
production areas was observed.  The contents of the drum are not known.  It is also unknown whether staining is present around the 
drum as the dense vegetation around the drum prevented an inspection for surface conditions.  The contents of the drum may 
potentially be hazardous materials or wastes. 

ACTION SUGGESTED: Contact PHASE ONE INC. or another consultant to profile the unidentified substance and facilitate its 
disposal in accordance with regulatory agency guidelines. If soil staining is noted around and/or beneath the container and the 
contents of the drum are determined to be hazardous, soil sampling should be performed to determine if impacts to the near surface 
soils have occurred. 

TOTAL ESTIMATED COST TO COMPLETE 
SUGGESTED NEXT STEP ACTION† : $1,500 - $3,000 

 
 

CONCERN # 3 IDENTIFIED CONCERN APPEARS TO BE A MINOR ENVIRONMENTAL 
CONCERN 

ID # SECTION # PAGE # COMMENTS 

EC01 5.10 5-4 Identification of elevated levels of methane on-site associated with 
oil production activities. 

RE02 4.5 4-4 Observation of an off-site oil well directly adjacent to the east of 
the on-site oil exploration field. 

DESCRIPTION OF CONCERN: A soil-gas survey performed by PHASE ONE INC. revealed the presence of elevated levels of 
methane in the vicinity of the oil exploration field on-site.  The elevated levels of methane may be associated with oil exploration 
activities on-site and in nearby properties.  Methane generated at depth has been known to seep to the surface.  Also, in certain 
concentrations and closed areas, methane can be explosive. 

ACTION SUGGESTED: Contact PHASE ONE INC. or a another consultant to conduct a methane survey of the housing pads when 
they are installed.  Based on the results, methane mitigation measures, by means of the use of moisture barriers and/or sealed utility 
conduits, and other mitigation measures may have to be implemented. 

TOTAL ESTIMATED COST TO COMPLETE 
SUGGESTED NEXT STEP ACTION† : $25,000 - $30,000 

†Note:The estimated cost to complete the next-step action is based on PHASE ONE INC.’s professional opinion as based on 
our experience with similar problems under similar circumstances.  The estimated cost given above is only meant to give 
the client a ballpark estimate, not an exact dollar figure for the cost to complete the next-step action.  When requested, 
PHASE ONE INC. can help the client to negotiate and control project costs with qualified subcontractors through our 
Program Management Department, and help fix the costs by obtaining quotes. 
 

7.2 POTENTIAL OR POSSIBLE ENVIRONMENTAL CONDITIONS 
 
This section contains descriptions of potential, possible, or historical recognized environmental 
conditions that have been identified in the PHASE ONE INC. Phase I Environmental Site Assessment 
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for the subject site.  PHASE ONE INC. classifies an issue as a potential or possible environmental 
condition (as opposed to a major, medium, or minor concern) when (1) it involves de minimis issues 
that appear to pose no immediate or imminent threat to the subject site, but which over time (with the 
occurrence of groundwater movement, demolition, disturbance, etc.) may come to pose an actual or 
present environmental concern for the subject site and/or when (2) it involves areas that currently 
appear to have a negligible impact on the subject property and which do not, therefore, require 
additional investigation at this time, but of which PHASE ONE INC. feels the client should be made 
aware.  PHASE ONE INC. classifies a historical recognized condition as an issue which was 
considered a recognized environmental condition in the past, but is no longer considered a recognized 
environmental condition as a result of prior investigation and/or mitigation. 
 
Each identified issue receives its own table, and that table will collect together the particular findings 
from the body of the report that have been used to support PHASE ONE INC.’s conclusion as to the 
presence of that issue.  For the benefit of the reader, the table also contains the ID, page, and section 
numbers of the findings cited in support of the condition. 
 

CONDITION # 4 IDENTIFIED CONDITION APPEARS TO BE A POTENTIAL, POSSIBLE, OR 
HISTORICAL ENVIRONMENTAL CONDITION 

ID # SECTION # PAGE # COMMENTS 

EC01 5.10 5-4 Observation of oil exploration activities on-site. 

DESCRIPTION OF CONDITION: Oil exploration activities is ongoing at the southern third of the subject site.  The concern exists 
that undiscovered stained soil and/or underground structures may be encountered during redevelopment activities at the site. 

ACTION SUGGESTED: Caution should be exercised during grading in the vicinity of the southern third of the subject site, where 
oil exploration activities are currently taking place.  If any subsurface structures, or if environmental conditions such as staining are 
noted, stop work immediately and contact PHASE ONE INC. or another consultant to inspect the area and determine if further work 
is required. 
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SECTION 8.0 
 

LIMITATIONS 
 
To achieve the study objectives stated in this report, we were required to base PHASE ONE INC.'s conclusions and 
recommendations on the best information available during the period the investigation was conducted and within the limits 
prescribed by PHASE ONE INC.'s client in the contract/authorization agreement and standard terms and conditions. 
 
PHASE ONE INC.'s professional services were performed using that degree of care and skill ordinarily exercised by 
environmental consultants practicing in this or similar fields.  The findings were mainly based upon examination of historic 
records, maps, aerial photographs, and governmental agencies lists.  The hazardous waste site lists represented in this report 
represent only a search of the specific government records as listed above.  It should be noted that governmental agencies 
often do not list all sites with environmental contamination; the lists could be inaccurate and/or incomplete.  
Recommendations are based on the historic land use of the subject property, as well as features noted during the site walk.  
The absence of potential gross contamination sources, historic or present, does not necessarily imply that the subject 
property is free of any contamination.  This report only represents a "due diligence" effort as to the integrity of the subject 
property.  No other warranty or guarantee, expressed or implied, is made as to the professional conclusions or 
recommendations contained in this report.  The limitations contained within this report supersede all other contracts or 
scopes of work, implied or otherwise, except those stated or acknowledged herewith. 
 
This report is not a legal opinion.  It does not necessarily comply with requirements defined in any environmental law such 
as the "innocent landowner defense" or "due diligence inquiry."  Only legal counsel retained by the client is competent to 
determine the legal implications of any information, conclusions, or recommendations in this report.  The compliance 
status, discussed in Section 5.0, is not intended for use as a guide to compliance for the present owner.  Its intended use is to 
identify environmental impairments to the subject property and is not to be used as a guide to the legal compliance to 
regulations of any kind. 
 
The findings, conclusions, recommendations, and professional opinions contained in this report have been prepared by the 
staff of PHASE ONE INC. , in accordance with generally accepted professional practices.  All cost estimates in Section 7.0, 
are purely estimates only, and may not represent the actual costs.  Without further investigative assessment, exact, actual 
costs cannot be fixed.  The costs associated with PHASE ONE INC.'s recommendations are for budgetary purposes only. 
 
This report does not address, in any way, septic systems, leach fields, septic tanks, or related health hazards. 
 
All asbestos, lead, or any other sampling is sampled in a good faith effort by PHASE ONE INC. assessors.  Sample results 
should not be construed as conclusive and binding in any way.  All sampling conducted is only for the purposes of general 
screening and does not imply that all materials, locations, or hazardous materials have been identified nor was the sampling 
intended to identify every instance of the materials sampled.  No interpretation of the sample results is made or implied.  
PHASE ONE INC. only relays the information supplied by the laboratory conducting the analysis. 
 
If any controversy or claim arises out of or relates to this contract, or breach thereof, and if said dispute cannot be settled 
through negotiation, the parties shall submit to binding arbitration in accordance with the Construction Industry Arbitration 
Rules of the AAA, and judgment upon the award rendered by the arbitrator(s) may be entered in any court having 
jurisdiction thereof. 
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FIGURES 



 

 

 

SITE LOCATION MAP 
 

U.S. Geological Survey. Yorba Linda Quadrangle 
7.5 Minute Series, Approximate Scale: 1: 33000 
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SECTION 10.0 
 

APPENDICES 
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RECORD SOURCES SEARCHED  
 
 
NPL 
National Priorities List 
Description: The National Priorities List is the list of national priorities among the 
known releases or threatened releases of hazardous substances, pollutants, or 
contaminants throughout the United States and its territories. The NPL is intended 
primarily to guide the EPA in determining which sites warrant further investigation. 
Agency: United States Environmental Protection Agency 
Phone Number: 8004249346 
Date of data: 2/2/2006 
Date last checked: 4/12/2006 
Distance searched: 1 mile 
Sites:  
None Found 
 
 
CERCLIS 
Comprehensive Environmental Response, Compensation, and Liability Information 
System 
Description: CERCLIS is the Comprehensive Environmental Response, Compensation, 
and Liability Information System. CERCLIS contains information on hazardous waste 
sites, potential hazardous waste sites, and remedial activities across the nation, including 
sites that are on the National Priorities List (NPL) or being considered for the NPL. 
Agency: United States Environmental Protection Agency 
Phone Number: 8004249346 
Date of data: 2/2/2006 
Date last checked: 4/12/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
CalSites 
CalSites Database or Site Mitigation and Brownfields Reuse Program Database 
(SMBRPD) or State (NPL and CERCLIS) 
Description: The Department of Toxic Substances Control (DTSC) maintains an 
automated database that contains information on properties in California where hazardous 
substances have been released, or where the potential for a release exists. This database is 
known as “CalSites.” For over a decade, CalSites has assisted DTSC staff, the public, the 
Legislature, federal, state and local agencies by providing a brief history of cleanup 
activities, contaminants of concern, and scheduled future cleanup activities. This category 
contains properties where hazardous substance releases have been confirmed. These sites 
are considered to pose the greatest threat to the public and the environment. These 
confirmed sites are generally high priority, high potential risk, and include military 
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facilities, state "funded" or Responsible Party (RP) lead, and National Priorities List 
(NPL) sites. 
Agency: CA Environmental Protection Agency, Department of Toxic Substances Control 
Phone Number: 9163233400 
Date of data: 7/31/2005 
Date last checked: 4/17/2006 
Distance searched: 1 mile 
Sites:  
None Found 
 
 
LUST-Open 
Leaking Underground Storage Tanks, Open Cases 
Description: The California State Water Resources Control Board's Underground 
Storage Tank Program keeps a list of all underground storage tanks which have been 
reported as having had a release.  This subset of sites is those that have not yet been 
updated as having been closed and now have a status of Case Open. 
Agency: CA State Water Resources Control Board, Underground Storage Tank Program 
Phone Number: 9163415808 
Date of data: 4/17/2006 
Date last checked: 4/17/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
CalSites-VCP 
Voluntary Cleanup Program Sites 
Description: The Department of Toxic Substances Control (DTSC) maintains an 
automated database that contains information on properties in California where hazardous 
substances have been released, or where the potential for a release exists. This database is 
known as “CalSites.” For over a decade, CalSites has assisted DTSC staff, the public, the 
Legislature, federal, state and local agencies by providing a brief history of cleanup 
activities, contaminants of concern, and scheduled future cleanup activities. This category 
contains low threat level properties with either confirmed or unconfirmed releases and the 
project proponents have requested that DTSC oversee investigation and/or cleanup 
activities and have agreed to provide coverage for DTSC's costs. 
Agency: CA Environmental Protection Agency, Department of Toxic Substances Control 
Phone Number: 9163233400 
Date of data: 7/31/2005 
Date last checked: 4/17/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
SLIC-Open 
The Spills, Leaks, Investigation & Cleanup, Open Cases 
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Description: The Spills, Leaks, Investigation & cleanup (SLIC) Program deals with site 
investigation and corrective action involving sites not overseen by the Underground Tank 
Program and the Well Investigation Program.  This program is not restricted to particular 
pollutants or environments; rather, the program covers all types of pollutants (such as 
solvents, petroleum fuels, and heavy metals) and all environments (including surface and 
water, groundwater, and the vadose zone). Upon confirming that an unauthorized 
discharge is polluting or threatens to pollute regional water bodies, the Regional Board 
oversees site investigation and corrective action. Statutory authority for the program is 
derived from the California Water Code, Division 7, Section 13304. Guidelines for site 
investigation and remediation are promulgated in State Board Resolution No. 92-49 
entitled Policies and Procedures For Investigation and Cleanup and Abatement of 
Discharges Under Water Code Section 13304. 
Agency: CA State Water Resources Control Board (Spills, Leaks, Investigation & 
cleanup Program) 
Phone Number: 2135766717 
Date of data: 4/17/2006 
Date last checked: 4/17/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
CalSites-REF 
Unconfirmed Properties Referred to Another Local or State Agency 
Description: The Department of Toxic Substances Control (DTSC) maintains an 
automated database that contains information on properties in California where hazardous 
substances have been released, or where the potential for a release exists. This database is 
known as “CalSites.” For over a decade, CalSites has assisted DTSC staff, the public, the 
Legislature, federal, state and local agencies by providing a brief history of cleanup 
activities, contaminants of concern, and scheduled future cleanup activities. This category 
contains properties that are suspected of being contaminated. These are unconfirmed 
contaminated properties that need to be assessed using the PEA process. 
Agency: CA Environmental Protection Agency, Department of Toxic Substances Control 
Phone Number: 9163233400 
Date of data: 7/31/2005 
Date last checked: 4/17/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
CalSites-NFE 
Unconfirmed Properties Needing Further Evaluation 
Description: The Department of Toxic Substances Control (DTSC) maintains an 
automated database that contains information on properties in California where hazardous 
substances have been released, or where the potential for a release exists. This database is 
known as “CalSites.” For over a decade, CalSites has assisted DTSC staff, the public, the 
Legislature, federal, state and local agencies by providing a brief history of cleanup 
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activities, contaminants of concern, and scheduled future cleanup activities. This category 
contains properties where contamination has not been confirmed and which were 
determined as not requiring direct DTSC Site Mitigation Program action or oversight. 
Accordingly, these sites have been referred to another state or local regulatory agency. 
Agency: CA Environmental Protection Agency, Department of Toxic Substances Control 
Phone Number: 9163233400 
Date of data: 7/31/2005 
Date last checked: 4/17/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
CalSites-SCH 
School Property Evaluation Program Properties 
Description: The Department of Toxic Substances Control (DTSC) maintains an 
automated database that contains information on properties in California where hazardous 
substances have been released, or where the potential for a release exists. This database is 
known as “CalSites.” For over a decade, CalSites has assisted DTSC staff, the public, the 
Legislature, federal, state and local agencies by providing a brief history of cleanup 
activities, contaminants of concern, and scheduled future cleanup activities. This category 
contains proposed and existing school sites that are being evaluated by DTSC for 
possible hazardous materials contamination. In some cases, these properties may be listed 
in the CalSites category depending on the level of threat to public health and safety on the 
environment they pose. 
Agency: CA Environmental Protection Agency, Department of Toxic Substances Control 
Phone Number: 9163233400 
Date of data: 7/31/2005 
Date last checked: 4/17/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
SWIS 
Solid Waste Information System 
Description: The Solid Waste Information System (SWIS) database contains information 
on solid waste facilities, operations, and disposal sites throughout the State of California. 
The types of facilities found in this database include landfills, transfer stations, material 
recovery facilities, composting sites, transformation facilities, waste tire sites, and closed 
disposal sites. 
Agency: CA Integrated Waste Management Board 
Phone Number: 9163416320 
Date of data: 4/17/2006 
Date last checked: 4/17/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
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RCRA-COR 
Resource Conservation and Recovery Act - Corrective Actions (CORRACTS) 
Description: In 1965, to encourage environmentally sound methods for disposal of 
household, municipal, commercial, and industrial refuse, Congress passed the first federal 
law to require safeguards on these activities, the Solid Waste Disposal Act.  Congress 
amended this law in 1976 by passing the Resource Conservation and Recovery Act 
(RCRA) (pronounced "Ric-ra").  The primary goals of RCRA are to: Protect human 
health and the environment from the potential hazards of waste disposal. Conserve 
energy and natural resources. Reduce the amount of waste generated. Ensure that wastes 
are managed in an environmentally sound manner.  
 EPA estimates that between 50 and 70 percent of all TSDFs have some degree of  
environmental contamination requiring detailed investigation and perhaps cleanup. Under 
a program entitled Corrective Action, EPA has the statutory authority to require 
permitted and interim status TSDFs to clean up hazardous waste contamination. 
Agency: United States Environmental Protection Agency 
Phone Number: 8004249346 
Date of data: 3/8/2006 
Date last checked: 4/12/2006 
Distance searched: 1 mile 
Sites:  
None Found 
 
 
RCRA-TSD 
Resource Conservation and Recovery Act - Treatment, Storage, and Disposal sites 
Description: In 1965, to encourage environmentally sound methods for disposal of 
household, municipal, commercial, and industrial refuse, Congress passed the first federal 
law to require safeguards on these activities, the Solid Waste Disposal Act.  Congress 
amended this law in 1976 by passing the Resource Conservation and Recovery Act 
(RCRA) (pronounced "Ric-ra").  The primary goals of RCRA are to: Protect human 
health and the environment from the potential hazards of waste disposal. Conserve 
energy and natural resources. Reduce the amount of waste generated. Ensure that wastes 
are managed in an environmentally sound manner.  
 Treatment, Storage and Disposal Facility - Facilities that receive hazardous waste from 
generators or other facilities for treatment, storage or disposal of waste are known as 
TSDFs. 
Agency: United States Environmental Protection Agency 
Phone Number: 8004249346 
Date of data: 3/8/2006 
Date last checked: 4/12/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
Controls-CA 
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Calsites with Deed Restrictions or other Controls 
Description: A deed restricted site is a property where DTSC has placed limits or 
requirements on future use of the property due to varying levels of cleanup possible, 
practical, or necessary at the site. The DTSC Site Mitigation and Brownfield's Reuse 
Program (SMBRP) list includes sites cleaned up under the program's oversight and 
generally does not include current or former hazardous waste facilities that required a 
hazardous waste facility permit. The list represents deed restrictions that are active. Some 
sites have multiple deed restrictions. Not all deed restrictions are available at this time. 
Agency: CA Environmental Protection Agency, Department of Toxic Substances Control 
Phone Number: 9162553745 
Date of data: 3/14/2006 
Date last checked: 3/14/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
Tribal-UST_&_or_LUST 
Tribal Underground Storage Tanks and/or Leaking Underground Storage Tanks 
Description: Underground Storage Tanks and/or Leaking Underground Storage Tanks 
on Native American Land identified by the United States Environmental Protection 
Agency. 
Agency: United States Environmental Protection Agency 
Phone Number: 8004249346 
Date of data: 3/31/2006 
Date last checked: 3/31/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
OGW 
California Oil and Gas Wells 
Description: The Division of Oil, Gas, and Geothermal Resources (DOGGR) was 
formed in 1915 to address the needs of the state, local governments, and industry by 
regulating statewide oil and gas activities with uniform laws and regulations. The 
Division supervises the drilling, operation, maintenance, and plugging and abandonment 
of onshore and offshore oil, gas, and geothermal wells, preventing damage to: (1) life, 
health, property, and natural resources; (2) underground and surface waters suitable for 
irrigation or domestic use; and (3) oil, gas, and geothermal reservoirs. 
Agency: California Department of Conservation, Division of Oil, Gas & Geothermal 
Resources 
Phone Number: 9163231779 
Date of data: 1/11/2006 
Date last checked: 3/7/2006 
Distance searched: 0.25 miles 
Sites:  
Santa Ana Canyon Dev Corp MapID: 1    Listed 



Copyright©2005, First American Commercial Real Estate Services, Inc. All rights reserved.  www.RecCheck.com 
  (800) 377-2430 

26 

Santa Ana Canyon Dev Corp MapID: 2    Listed 
Santa Ana Canyon Dev Corp MapID: 3    Listed 
Santa Ana Canyon Dev Corp MapID: 4    Listed 
Santa Ana Canyon Dev Corp MapID: 5    Listed 
Santa Ana Canyon Dev Corp MapID: 6    Listed 
Columbine Assoc., S. D. Yoelin, Operator MapID: 7    Listed 
Santa Ana Canyon Dev Corp MapID: 8    Listed 
Columbine Assoc., S. D. Yoelin, Operator MapID: 9    Listed 
Terra Resources, Inc. MapID: 10    Listed 
Gary A. Darnell Trust c/o Darco Inc. MapID: 11    Listed 
Columbine Assoc., S. D. Yoelin, Operator MapID: 12    Listed 
Lyle E. Kesselman MapID: 13    Listed 
Columbine Assoc., S. D. Yoelin, Operator MapID: 14    Listed 
Columbine Assoc., S. D. Yoelin, Operator MapID: 15    Listed 
Columbine Assoc., S. D. Yoelin, Operator MapID: 16    Listed 
Petrominerals Corp. MapID: 17    Listed 
Columbine Assoc., S. D. Yoelin, Operator MapID: 18    Listed 
Columbine Assoc., S. D. Yoelin, Operator MapID: 19    Listed 
Petrominerals Corp. MapID: 20    Listed 
ChevronTexaco MapID: 21    Listed 
Columbine Assoc., S. D. Yoelin, Operator MapID: 22    Listed 
York Petroleum Co. MapID: 23    Listed 
 
 
 
ERNS 
Emergency Response Notification System 
Description: The primary function of the National Response Center is to serve as the 
sole national point of contact for reporting all oil, chemical, radiological, biological, and 
etiological discharges into the environment anywhere in the United States and its 
territories. In addition to gathering and distributing spill data for Federal On-Scene 
Coordinators and serving as the communications and operations center for the National 
Response Team, the NRC maintains agreements with a variety of federal entities to make 
additional notifications regarding incidents meeting established trigger criteria. 
Agency: National Response Center 
Phone Number: 8004248802 
Date of data: 12/31/2005 
Date last checked: 4/12/2006 
Distance searched: 0.125 miles 
Sites:  
None Found 
 
 
CERCLIS-Archived 
CERCLIS sites that have been archived (NFRAP) 
Description: The Archive designation means that assessment at a site has been 
completed and EPA has determined no steps will be taken to designate the site as a 



Copyright©2005, First American Commercial Real Estate Services, Inc. All rights reserved.  www.RecCheck.com 
  (800) 377-2430 

27 

priority by listing it on the National Priorities List (NPL). No further remedial action is 
planned for these sites under the Superfund Program. 
Agency: United States Environmental Protection Agency 
Phone Number: 8004249346 
Date of data: 2/1/2006 
Date last checked: 4/12/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
CalSites-NFA 
Properties with No Further Action Determination 
Description: The Department of Toxic Substances Control (DTSC) maintains an 
automated database that contains information on properties in California where hazardous 
substances have been released, or where the potential for a release exists. This database is 
known as “CalSites.” For over a decade, CalSites has assisted DTSC staff, the public, the 
Legislature, federal, state and local agencies by providing a brief history of cleanup 
activities, contaminants of concern, and scheduled future cleanup activities. This category 
contains properties at which DTSC has made a clear determination that the property does 
not pose a problem to the environment or to public health. This determination is typically 
based on findings of a PEA. 
Agency: CA Environmental Protection Agency, Department of Toxic Substances Control 
Phone Number: 9163233400 
Date of data: 7/31/2005 
Date last checked: 4/17/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
LUST-Closed 
Leaking Underground Storage Tanks, Closed Cases 
Description: The California State Water Resources Control Board's Underground 
Storage Tank Program keeps a list of all underground storage tanks which have been 
reported as having had a release.  This subset of sites is those that have received closure 
and now have a status of Case Closed. 
Agency: CA State Water Resources Control Board, Underground Storage Tank Program 
Phone Number: 9163415808 
Date of data: 4/17/2006 
Date last checked: 4/17/2006 
Distance searched: 0.5 miles 
Sites:  
O C FIRE DEPT STATION #32 MapID: 24    Case Closed 
 
 
 
SLIC-Closed 
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The Spills, Leaks, Investigation & Cleanup, Closed Cases 
Description: The Spills, Leaks, Investigation & cleanup (SLIC) Program deals with site 
investigation and corrective action involving sites not overseen by the Underground Tank 
Program and the Well Investigation Program.  This program is not restricted to particular 
pollutants or environments; rather, the program covers all types of pollutants (such as 
solvents, petroleum fuels, and heavy metals) and all environments (including surface and 
water, groundwater, and the vadose zone). Upon confirming that an unauthorized 
discharge is polluting or threatens to pollute regional water bodies, the Regional Board 
oversees site investigation and corrective action. Statutory authority for the program is 
derived from the California Water Code, Division 7, Section 13304. Guidelines for site 
investigation and remediation are promulgated in State Board Resolution No. 92-49 
entitled Policies and Procedures For Investigation and Cleanup and Abatement of 
Discharges Under Water Code Section 13304. 
Agency: CA State Water Resources Control Board (Spills, Leaks, Investigation & 
cleanup Program) 
Phone Number: 2135766717 
Date of data: 4/17/2006 
Date last checked: 4/17/2006 
Distance searched: 0.5 miles 
Sites:  
None Found 
 
 
UST 
Underground Storage Tanks 
Description: The California State Water Resources Control Board keeps this list of 
registered underground storage tanks. 
Agency: CA State Water Resources Control Board, Underground Storage Tank Program 
Phone Number: 9163415808 
Date of data: 4/17/2006 
Date last checked: 4/17/2006 
Distance searched: 0.125 miles 
Sites:  
None Found 
 
 
Hist-UST 
Historical Underground Storage Tanks 
Description: The California State Water Resources Control Board keeps the Hazardous 
Substances Storage Container Information on file.  This is a database of historical 
underground storage tanks that was kept until the late 1980's, but has been discontinued 
and is no longer updated. 
Agency: California State Water Resources Control Board 
Phone Number: 9163415851 
Date of data: 12/31/1989 
Date last checked: 4/17/2006 
Distance searched: 0.125 miles 
Sites:  
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None Found 
 
 
RCRA 
Resource Conservation and Recovery Act 
Description: In 1965, to encourage environmentally sound methods for disposal of 
household, municipal, commercial, and industrial refuse, Congress passed the first federal 
law to require safeguards on these activities, the Solid Waste Disposal Act.  Congress 
amended this law in 1976 by passing the Resource Conservation and Recovery Act 
(RCRA) (pronounced "Ric-ra").  The primary goals of RCRA are to: Protect human 
health and the environment from the potential hazards of waste disposal. Conserve 
energy and natural resources. Reduce the amount of waste generated. Ensure that wastes 
are managed in an environmentally sound manner. 
Agency: United States Environmental Protection Agency 
Phone Number: 8004249346 
Date of data: 3/8/2006 
Date last checked: 4/12/2006 
Distance searched: 0.125 miles 
Sites:  
None Found 
 
 
HWIS-CA 
Hazardous Waste Information Summary 
Description: The Hazardous Waste Summary Report (formerly the Tanner Report) is 
prepared from data extracted from the copies of hazardous waste manifests received each 
year by DTSC. The volume of manifests is typically 900,000 - 1,000,000 annually, 
representing approximately 450,000 - 500,000 shipments. 
Agency: CA Environmental Protection Agency, Department of Toxic Substances Control 
Phone Number: 9162553745 
Date of data: 12/31/2002 
Date last checked: 4/17/2006 
Distance searched: 0.125 miles 
Sites:  
None Found 
 
 
Water_Wells 
Ground Water Site Inventory for California 
Description: The ground-water site inventory consists of records of wells, springs, test 
holes, tunnels, drains, and excavations in California. Available site descriptive 
information includes well location information such as latitude and longitude, well depth, 
aquifer and water levels. 
Agency: United States Geological Survey, Water Resources Program 
Phone Number: 9162783000 
Date of data: 3/20/2006 
Date last checked: 3/20/2006 
Distance searched: 0.5 miles 
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2154 Torrance Boulevard, Torrance, California 90501 ◊ Phone 310‐615‐4500 ◊ Fax 310‐615‐4544
 

February 28, 2013 
 
Mr. Laurence M. Netherton 
Sage Community Group, Inc. 
3 Corporate Plaza, Suite 102 
Newport Beach, California 92660 
 
Subject:  Phase II Subsurface Investigation 

APNs 351-031-04, -05, and -17 
Yorba Linda, California 92887 
Partner Project Number 13-98945.1 

 
Dear Mr. Netherton: 

The following letter report describes the field activities, methods, and findings of the Phase II 
Subsurface Investigation conducted by Partner Engineering and Science, Inc. (Partner) at the 
above-referenced property.  The purpose of the investigation was to further investigate the 
impact of petroleum hydrocarbons and/or metals to soil as a consequence of a release or releases 
from on-site oil production activities.  Sage Community Group, Inc. (Client) provided project 
authorization through a signed copy of Partner Proposal Number P13-98945A.   
 
Site Description 
 
The subject property consists of three parcels of land totaling approximately 116.25 acres located 
to the northwest of Yorba Linda Boulevard and Dorinda Road, with access off Dorinda Road, in 
a residential area of Yorba Linda, California.  Adjacent properties consist of undeveloped land to 
the northeast and east, and single-family residences in the remaining directions.  Please see 
Figure 1 for a site vicinity map.   
 
The southern portion of the subject property is currently developed as an oil production field 
with five functioning pump-jacks, one idle pump-jack, one abandoned well location, and various 
tanks and other oil field features.  The remainder of the site consists of dirt roads and 
undeveloped hillsides.  Please see Figure 2 for a site plan.   
 
Site History 
 
According to information provided by the Client, the subject property is currently developed 
with six oil wells and one abandoned oil well.  It is Partner’s understanding that the site is being 
developed as a residential community.  Eight aboveground oil storage tanks are currently located 
on the subject property in association with the on-site oil wells.  As part of the development 
activities, the on-site wells will be abandoned and moved to another location on the property.  A 
review of previous site investigation reports completed for the subject property indicates that 
soils at the subject property are impacted by petroleum hydrocarbons.  However, the only data 
available for review summarized in the 1998 Site Assessment Report prepared by Avanti 
Environmental, Inc. was for total recoverable petroleum hydrocarbons (TRPH).    
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Field Activities 

To further investigate the impact of petroleum hydrocarbons and/or metals to soil as a 
consequence of a release or releases from on-site oil production activities, Partner conducted a 
Phase II Subsurface Investigation.  The investigation scope included the advancement of 12 soil 
borings (PES-B1 through PES-B12).   
 
Utility Clearance 
 
Partner delineated the work area with white spray paint and notified Underground Services Alert 
(USA) to clear public utility lines as required by law at least 48 hours prior to drilling activities.  
USA issued ticket number A30420406 for the project.  

Health and Safety Plan 
 
Partner reviewed the site-specific Health and Safety Plan with on-site personnel involved in the 
project prior to the commencement of drilling activities.   

Drilling Equipment 
 
On February 15, 2013, Partner subcontracted with Kehoe Testing and Engineering, Inc. (KTE) 
(State of California C57 Water Well Drilling Contractor License Number 786163) to provide and 
operate drilling equipment.  KTE, under the direction of Partner, advanced borings PES-B1 
through PES-B12 with a direct-push, truck-mounted Geoprobe Model 7800 drill rig.  Drilling 
rods and sampling equipment were decontaminated between samples and borings to prevent 
cross-contamination.   

Boring Locations 
 
Borings PES-B1 and PES-B2 were advanced in the vicinity of previous hydrocarbon detections, 
to the northwest and further northwest of Amos-Travis #1 well, respectively.  Borings PES-B3 
and PES-B4 were advanced to the southwest and northeast of Amos-Travis #2 well, respectively.  
Boring PES-B5 was advanced to the east-southeast of the Reeves #2 well.  Borings PES-B6 and 
PES-B7 were advanced to the west-northwest and east-southeast of the Reeves Tank Battery, 
respectively.  Boring PES-B8 was advanced to the southeast of the Reeves #3 well.  Borings 
PES-B9 and PES-B10 were advanced to the northeast and southwest of the Reeves #1 well, 
respectively.  Boring PES-B11 was advanced to the northeast of the Amos-Travis #3 well.  
Boring PES-B12 was advanced to the northwest of the abandoned Amos-Travis #4 well.  Boring 
placement was limited due slope stability, and presence of fences and other oil field features 
and/or equipment.  Please see Figures 3 and 4 for maps indicating boring locations.   

Sampling Depths 

Boring PES-B1 was advanced to a terminal depth of 15 feet below ground surface (bgs) where it 
met with refusal.  Boring PES-B2 was advanced to a terminal depth of 20 feet bgs.  Borings 



Phase II Subsurface Investigation 
APNs 351‐031‐04, ‐05, & ‐17 
Yorba Linda, California 92887 
Partner Project Number 13‐98945.1 
February 28, 2013 
Page | 3 

 

 

PES-B3 through PES-B12 were advanced to a terminal depth of 10 feet bgs.  Soil samples were 
collected from each boring in 5-foot increments from 5 feet bgs to the terminal depth.   

Soil Sampling Methodology  

Borings PES-B1 through PES-B12 were installed though unpaved surfaces.  

Soil samples were collected using a 2-foot long by 1.5-inch diameter sampler with four 6-inch 
long stainless steel liner and sampling point.  The sampler was advanced by the direct-push drill 
rig using 4-foot long by 1.25-inch diameter hollow rods with the inner rods in place.  At 
approximately 1 foot above the desired sampling depth, an inner rod was removed and the 
sampler was advanced to the desired sampling depth to allow undisturbed soil to enter the 
sampling liner.  The sampler was retrieved from the subsurface and the soil-filled liners were 
removed. 
  
Each acetate liner was cut using a hacksaw.  The lower half of the liner was capped on either end 
with Teflon tape and plastic caps.  The capped liners were labeled for identification and stored in 
an iced cooler.  The soil in the in the upper half of the liners was visually inspected for 
discoloration, monitored for odors, classified in accordance with the Unified Soil Classification 
System (USCS), placed in sealable plastic bags, and field-screened with a photoionization 
detector (PID) calibrated to isobutylene.  None of the samples exhibited discoloration or an odor 
and none of the PID readings suggested the presence of significantly elevated volatile organics 
concentrations.  

The boreholes were backfilled with hydrated bentonite chips after sampling.  No significant 
amounts of derived wastes were generated during this investigation.  
 
Laboratory Analyses 

Partner collected 27 soil samples on February 15, 2013, which were transported in an iced cooler 
under proper chain-of-custody protocol to Alpha Scientific Corporation (ASC), a state-certified 
laboratory [California Department of Health Services (DHS) Environmental Laboratory 
Accreditation Program (ELAP) certificate number 2633] in the City of Cerritos, California, for 
analysis on the same day.  Based on field-screening results, one soil sample per boring (12 
samples total) was analyzed for carbon chain total petroleum hydrocarbons (TPH-cc) in 
accordance with EPA Method 8015M and California Administrative Manual (CAM) 17 Metals 
in accordance with EPA Method 6010B/7471A. 

Investigation Scope Summary 

Please see Table 1 for a summary of the borings, sampling schedule, and laboratory analyses for 
this investigation.     
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Local Geology and Hydrogeology 

Based on a review of the United States Geological Survey (USGS) Yorba Linda, California 
Quadrangle topographic map, the subject property is situated between 675 and 780 feet above 
mean sea level (amsl) on the southwestern piedmont of San Juan Hill.   
 
Based on borings advanced during this investigation, the underlying subsurface consists 
predominantly of light brown, moist to dry, silts (ML) and clays (CL) with varying stiffness and 
sand content from the ground surface to approximately 20 feet bgs.  Please see Appendix A for 
boring logs from this investigation.   
 
Groundwater was not encountered during this investigation.  According to the State Water 
Resources Control Board (SWRCB) GeoTracker Website, a nearby Leaking Underground 
Storage Tank (LUST) site is Orange County Fire Department Station #32 (global facility 
identification number T0605901720), at 20990 Yorba Linda Boulevard in the City of Yorba 
Linda, California, which is approximately 1.0 mile southwest of the subject property and is 
overseen by the Santa Ana Regional Water Quality Control Board (SARWQCB) as Case 
Number 083002399T.  The most recent monitoring data available on the GeoTracker Website 
indicates a depth to groundwater of approximately 80 feet bgs.   

Laboratory Analysis Results 

ASC reported the laboratory analysis results on February 26, 2013.  Please see Tables 2 and 3 for 
a summary of the soil sample TPH-cc and CAM 17 Metals laboratory analysis results, 
respectively. 
 
Please see Appendix B for the full laboratory analysis report, which includes chain-of-custody 
and laboratory quality assurance/quality control (QA/QC) documentation.  Laboratory QA/QC 
data were within acceptable limits.   

Discussion 

None of the analyzed soil samples contained detectable concentrations of TPH-cc.  
 
The analyzed soil samples exceeded the background molybdenum concentrations for typical 
California soils in two samples, as based on the Kearney Foundation of Soil Science March 1996 
Report Background Concentrations of Trace and Major Elements in California Soils. No other 
metals were detected above their respective background concentrations. 

Regional Screening Levels 
 
Regional Screening Levels (RSLs) [formerly Preliminary Remediation Goals (PRGs)] are 
generic, risk-based chemical concentrations developed by the EPA Region 9 for use in initial 
screening-level evaluations.  RSLs combine human health toxicity values with standard exposure 
factors to estimate contaminant concentrations that are considered to be health protective of 
human exposures over a lifetime through direct-contact exposure pathways (e.g., via inhalation 
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and/or ingestion of and/or dermal contact with impacted soil).  RSLs are not legally enforceable 
standards, but rather are considered guidelines to evaluate if potential risks associated with 
encountered impacts may warrant further evaluation.   
 
Please see Table 4 for a comparison of detected molybdenum concentrations and available 
residential and industrial RSLs.  Only samples with molybdenum concentrations detected above 
background concentrations are included in the table. 
 
None of the molybdenum concentrations detected above the background concentrations 
exceeded the residential and/or industrial RSLs. 

California Human Health Screening Levels 

California Human Health Screening Levels (CHHSLs) are tools for evaluating contaminated 
sites and are concentrations of hazardous chemicals in indoor air, soil, and soil gas that the 
California Environmental Protection Agency (Cal/EPA) considers to be below the thresholds of 
concern for risks to human health.  CHHSLs are not considered standards, but rather guidelines 
that can be used to screen sites for potential human health concerns where releases of hazardous 
chemicals to soils have occurred.   
 
The soil CHHSLs are intended for the evaluation of potential exposure of humans to 
contaminants in soil through incidental soil ingestion, dermal absorption, and inhalation of dust 
or vapors in outdoor air.  Please see Table 4 for a comparison of detected molybdenum 
concentrations and the residential and industrial land use CHHSLs. Only samples with 
molybdenum concentrations detected above background concentrations are included in the table. 
  
None of the molybdenum concentrations detected above the background concentrations 
exceeded the residential and/or industrial land use CHHSLs. 

Total Threshold Limit Concentrations/Soluble Threshold Limit Concentrations 

Total Threshold Limit Concentrations (TTLCs) are established regulatory limits to evaluate if a 
waste would be considered hazardous due to toxicity.  Generated wastes exceeding TTLCs 
require special handling procedures and can only be disposed at designated facilities.  Soluble 
Threshold Limit Concentrations (STLCs) are established regulatory limits to evaluate if leachate 
resulting from a waste would be considered hazardous due to toxicity.  A factor of 10 is 
generally applied to solid waste to account for the leachability of the waste.  Please see Table 4 
for a comparison of detected molybdenum concentrations and their respective TTLCs and 10 
times STLCs. Only samples with molybdenum concentrations detected above background 
concentrations are included in the table. 
 
None of the molybdenum concentrations detected above the background concentrations 
exceeded the TTLCs or 10 times the STLCs. 
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Summary and Conclusions 

Partner performed a Phase II Subsurface Investigation at the subject property to further 
investigate the impact of petroleum hydrocarbons and/or metals to soil as a consequence of a 
release or releases from on-site oil production activities.  The scope of the investigation included 
the advancement of 12 soil borings.  Twenty-seven soil samples were collected and 12 soil 
samples were analyzed for TPH-cc and CAM 17 Metals. 
 
None of the analyzed soil samples had detectable concentrations of TPH-cc.  TRPH was detected 
during the previous on-site investigation; however, the method utilized for TPRH has a tendency 
to produce false positives due to the inexact nature of the methodology.  As such, the recent data 
for TPH-cc did not indicate any areas of impacted soils.  However, based on the proposed 
residential development activities, Partner has prepared under separate cover a Soil Management 
Plan to ensure the proper handling and/or disposal of impacted soils that may be encountered 
during further grading activities. 
 
Detected concentrations of metals were within background levels and/or below available 
regulatory guidelines.   
 
No evidence of a significant release was detected during this investigation.   

Limitations 

This Report presents a summary of work performed by Partner.  The work includes observations 
of site conditions encountered and the analytical results provided by an independent third party 
laboratory of samples collected during the course of the project.  The number and location of 
samples were selected to provide the required information.  However, it cannot be assumed that 
the limited available data are representative of subsurface conditions in areas not sampled.   
 
Conclusions and/or recommendations are based on the observations, laboratory analyses, and the 
governing regulations.  Conclusions and/or recommendations beyond those stated and reported 
herein should not be inferred from this document.   
 
Partner warrants that the environmental consulting services contained herein were accomplished 
in accordance with generally accepted practices in the environmental engineering, geology, and 
hydrogeology fields that existed at the time and location of work.  No other warranties are 
implied or expressed.   
 
Reports, both verbal and written, as they pertain to the property located with APNs 351-031-04,  
-05, and -17 in the City of Yorba Linda, California, are for the sole use and benefit of Sage 
Community Group, Inc.  This report has no other purpose and may not be relied upon by another 
person or entity without the written consent of Partner.    
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Signatures of Participating Professionals 

Thank you for the opportunity to be of service.  If you have questions regarding this 
investigation, please contact the undersigned at (310) 615-4500.   
 
Sincerely,  
 
 
 
Ian Penney 
Staff Geologist 
 
 
 
Samantha J. Harris, PG 
Project Manager 
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Table 1: Summary of Investigation Scope

Phase II Subsurface Investigation
APNs 351-031-04, -05, and -17

Yorba Linda, California
Partner Project Number 13-98945.1

February 2013

Boring 
Identification Location

Terminal 
Depth

(feet bgs)

Matrix 
Sampled

Sampling 
Depths*
(feet bgs)

Target 
Contaminants

Notes:

PES-B1 Northwest of 
Amos-Travis #1  Well 15**

PES-B2
Northwest of 

Amos-Travis #1  Well and 
PES-B1

20

PES-B11 Northeast of the
Amos-Travis #3 Well 10

PES-B3 Southwest of
Amos-Travis #2 Well 10

PES-B4 Northeast of the
Amos-Travis #2 Well 10

PES-B5 East-Southeast of
Reeves #2 Well 10

PES-B6 West-Northwest of
Reeves Tank Battery 10

PES-B7

**Refusal encountered at the terminal depth

bgs = below ground surface

10Northwest of the
Amos-Travis #4 WellPES-B12

*Depths in bold analyzed for carbon chain total petroleum hydrocarbons (TPH-cc) via Environmental Protection Agency (EPA) 
Method 8015M, and California Administrative Manual (CAM) 17 Metals via EPA Method 6010B/7471A.

East-Southeast of
Reeves Tank Battery 10

PES-B8 Southeast of the
Reeves #3 Well 10

Soil 5, 10, 15 TPH-cc, Metals

Soil 5, 10, 15, 20 TPH-cc, Metals

Soil 5, 10 TPH-cc, Metals

Soil 5, 10 TPH-cc, Metals

Soil 5, 10 TPH-cc, Metals

Soil 5, 10 TPH-cc, Metals

Soil 5, 10 TPH-cc, Metals

Soil 5, 10 TPH-cc, Metals

Soil 5, 10 TPH-cc, Metals

Soil 5, 10 TPH-cc, Metals

TPH-cc, Metals

PES-B10 Southwest of the
Reeves #1 Well 10 Soil 5, 10 TPH-cc, Metals

PES-B9 Northeast of the
Reeves #1 Well 10 Soil 5, 10



Table 2: Soil Sample TPH-cc Laboratory Results

Phase II Subsurface Investigation
APNs 351-031-04, -05, and -17

Yorba Linda, California
Partner Project Number 13-98945.1

February 2013

EPA Method
Units

Sample Identification TPH-g TPH-d TPH-o

PES-B1-10 < 0.5 < 5 < 40
PES-B2-10 < 0.5 < 5 < 40
PES-B3-10 < 0.5 < 5 < 40
PES-B4-10 < 0.5 < 5 < 40
PES-B5-10 < 0.5 < 5 < 40
PES-B6-10 < 0.5 < 5 < 40
PES-B7-10 < 0.5 < 5 < 40
PES-B8-5 < 0.5 < 5 < 40
PES-B9-5 < 0.5 < 5 < 40

PES-B10-10 < 0.5 < 5 < 40
PES-B11-5 < 0.5 < 5 < 40
PES-B12-10 < 0.5 < 5 < 40

Notes:
TPH-cc = carbon chain total petroleum hydrocarbons
EPA = Environmental Protection Agency
TPH-g = total petroleum hydrocarbons as gasoline
TPH-d = total petroleum hydrocarbons as diesel
TPH-o = total petroleum hydrocarbons as oil
mg/kg = milligrams per kilogram
< = not detected above indicated laboratory Practical Quantitation Limit (PQL)

TPH-cc via 8015M
(mg/kg)



Table 3: Soil Sample CAM 17 Metals Laboratory Results (mg/kg)

Phase II Subsurface Investigation
APNs 351-031-04, -05, and -17

Yorba Linda, California
Partner Project Number 13-98945.1

February 2013

Element PES-B1-10 PES-B2-10 PES-B3-10 PES-B4-10 PES-B5-10 PES-B6-10 PES-B7-10 PES-B8-5 PES-B9-5 PES-B10-10 PES-B11-5 PES-B12-10

Antimony (Sb) < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 0.21 - 0.99
Arsenic (As) 3.4 5.5 3.4 2.8 4.9 3.6 1.8 3.2 3.6 3.9 4.7 1.8
Barium (Ba) 97.5 80.1 437 88.7 105 70.6 50.4 77.9 88.9 102 91.3 24.2 299 - 719

Beryllium (Be) < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 0.76 - 1.8
Cadmium (Cd) < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 0.05 - 0.67
Chromium (Cr) 9.4 33.8 16.8 16.3 29.8 22.2 12.2 14.8 19.7 23.4 16.9 5.3 0 - 345

Cobalt (Co) 8.4 9.4 15.6 13.8 12.9 13.8 7.3 7.2 9.9 10.0 7.9 3.3 5.7 - 24.1
Copper (Cu) 12.4 21.1 17.3 15.9 37.2 19.3 20.0 9.0 10.9 17.7 14.8 7.7 9.4 - 48

Lead (Pb) 2.2 3.0 < 2.0 3.4 4.9 3.9 3.4 2.0 2.6 < 2.0 2.8 < 2.0 10.1 - 37.7
Mercury (Hg) < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 0.05 - 0.47

Molybdenum (Mo) < 2.0 < 2.0 3.0 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 4.3 < 2.0 < 2.0 0 - 2.8
Nickel (Ni) 11.9 20.2 16.6 20.6 21.6 20.2 7.7 10.0 13.8 17.7 11.7 7.3 0 - 137

Selenium (Se) < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0 - 0.142
Silver (Ag) < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 0 - 2.23

Thallium (Tl) < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 0.37 - 0.75
Vanadium (V) 112 106 82.9 63.0 120 87.9 49.9 63.2 86.2 97.5 64.8 18.8 59 - 165

Zinc (Zn) 32.0 28.1 63.3 51.0 66.5 53.2 32.5 30.4 38.2 51.9 36.4 19.2 117 - 181
Notes:

mg/kg = milligrams per kilograms 

**From California Department of Toxic Substance Control March 2008 report Determination of a Southern California Regional Background  Arsenic Concentration in Soil .

Background 
Concentrations*

CAM = California Administrative Manual

*From Kearney Foundation of Soil Science March 1996 report Background Concentrations of Trace and Major Elements in California Soils.   Background concentrations of metals are considered to be within one standard deviation from the mean metal 
concentrations determined by the study.

< = not detected above indicated laboratory Practical Quantitation Limit

12**



Table 4: Comparison of Molybdenum Laboratory Results and Regulatory Guidelines

Phase II Subsurface Investigation
APNs 351-031-04, -05, and -17

Yorba Linda, California
Partner Project Number 13-98945.1

February 2013

Sample
Total Molybdenum 

Concentration 
(mg/kg)*

PES-B3-10 3.0
PES-B10-10 4.3

Residential RSL 390
Industrial RSL 5,100

Residential CHHSL 380
Industrial CHHSL 4,800

10x STLC 3,500
TTLC 3,500

Notes:

TTLC = Total Threshold Limit Concentration (California Code 
of Regulations Title 22, Chapter 11, Article 3, Table 2)

mg/kg = milligrams per kilograms 
*The background concentration of molybdenum is between 0 
and 0.28 mg/kg.  From Kearney Foundation of Soil Science 
March 1996 report Background Concentrations of Trace and 
Major Elements in California Soils.   Background 
concentrations of metals are considered to be within one 
standard deviation from the mean metal concentrations 
determined by the study.

RSL = Regional Screening Level (Environmental Protection 
Agency Region 9 - May 2012)
CHHSL = California Human Health Screening Level 
(California Environmental Protection Agency - January 2005)
STLC = Soluble Threshold Limit Concentration (California 
Code of Regulations Title 22, Chapter 11, Article 3, Table 2)
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2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

Refusal encountered at 15 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

1.3 ML
Silty CLAY: light brown, moist, stiff, 70% silt, 30% clay, 

non‐plastic. Groundwater not encountered.

CL
Silty CLAY: light brown, moist, stiff, 60% clay, 40% silt, 

non‐plastic.

Unpaved at surface.

Torrance, California 90501

NotesDescription

1.0 ML
silt, 30% clay, 20% very fine to fine sand, loamy, 

poorly graded, non‐plastic.

2

Borehole Number:

Location:

Site Address:

Sample

2.0 inches

Project Number:

Drill Rig Type:

Sampling Equipment:

Borehole Diameter:

1

Date Started:

Date Completed:

Page 1 of 1

Geoprobe 7800, Truck‐Mounted, Drill Rig

Acetate liner, plastic syringes

Partner Engineering and Science

2154 Torrance Boulevard, Suite 200

PES‐B1

Northwest of Amos‐Travis #1  Well

13‐98945.1

23

24

25

18

19

20

21

22

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

PES‐B1‐5

PES‐B1‐10

PES‐B1‐15

1.9



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

PES‐B2‐5

PES‐B2‐10

PES‐B2‐15

PES‐B2‐20

Borehole terminated at 20 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

1.2 CL
Silty CLAY: light brown, moist to dry, very stiff, 75% 

clay, 25% silt, non‐plastic. Groundwater not encountered.

1.0 ML
Clayey SILT: light brown, moist to dry, very stiff, 65% 

silt, 35% silt, non‐plastic.

2.7 CL

Sandy Silty CLAY: light brown, moist to dry, very stiff, 

45% clay, 40% silt, 15% very fine to fine sand, poorly 

graded, non‐plastic.

2.2 SM
Silty SAND: light brown, moist, very dense, 70% very 

fine to fine sand, 30% silt, poorly graded.

Torrance, California 90501

Unpaved at surface.

Notes

Page 1 of 1

Location: Date Started:

Site Address:

Drill Rig Type: Geoprobe 7800, Truck‐Mounted, Drill Rig Partner Engineering and Science

Sampling Equipment: Acetate liner, plastic syringes 2154 Torrance Boulevard, Suite 200

Date Completed:

Project Number:

2

3

Sample Description

PES‐B2

Northwest of Amos‐Travis #1  Well and PES‐B1

13‐98945.1

1

Borehole Number:

Borehole Diameter: 2.0 inches

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

24

25

19

20

21

22

23



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

CL1.1

Silty Sandy CLAY: light brown, moist, medium stiff, 

50% clay, 35% fine sand, 15% silt, poorly graded, non‐

plastic.

PES‐B3‐5

PES‐B3‐10 1.4 CL

Borehole terminated at 10 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

Silty CLAY: light brown, moist, soft, 60% clay, 40% silt, 

non‐plastic

Borehole Number: Page 1 of 1

Location: Date Started:

Date Completed:

PES‐B3

Southwest of Amos‐Travis #2 Well

Groundwater not encountered.

Unpaved at surface.

2.0 inches Torrance, California 90501

Sample Description Notes

2

3

Project Number:

Site Address:

Borehole Diameter:

1

Drill Rig Type:

13‐98945.1

Geoprobe 7800, Truck‐Mounted, Drill Rig Partner Engineering and Science

Sampling Equipment: Acetate liner, plastic syringes 2154 Torrance Boulevard, Suite 200

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

24

25

19

20

21

22

23



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

PES‐B4‐5

PES‐B4‐10

Borehole terminated at 10 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

2.1 ML
Groundwater not encountered.

Sandy SILT: light brown, moist, medium stiff, 60% clay, 

40% very fine to fine sand, poorly graded, non‐plastic.

0.9 CL
Silty CLAY: light brown, moist, soft, 75% clay, 25% silt, 

non‐plastic.

Partner Engineering and Science

Sampling Equipment: Acetate liner, plastic syringes 2154 Torrance Boulevard, Suite 200

Torrance, California 90501

Sample Description Notes

1
Unpaved at surface.

2

Borehole Diameter: 2.0 inches

Drill Rig Type: Geoprobe 7800, Truck‐Mounted, Drill Rig

Date Started:

Date Completed:

Borehole Number: PES‐B4 Page 1 of 1

Location: Northeast of Amos‐Travis #2 Well

Project Number: 13‐98945.1

Site Address:

23

24

25

18

19

20

21

22

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

PES‐B5‐5

PES‐B5‐10

Borehole terminated at 10 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

2.1 CL
Silty CLAY: light brown, moist to dry, medium stiff, 

70% clay, 30% silt, non‐plastic. Groundwater not encountered.

PES‐B5

East‐Southeast of Reeves #2 Well

1.1 CL
Silty CLAY: light brown, moist to dry, stiff, 70% clay, 

30% silt, non‐plastic.

Unpaved at surface.

Borehole Number: Page 1 of 1

Location:

Site Address:

Project Number:

Sample Description Notes

1

Date Started:

Date Completed:

Borehole Diameter: 2.0 inches Torrance, California 90501

Sampling Equipment: Acetate liner, plastic syringes 2154 Torrance Boulevard, Suite 200

Drill Rig Type: Geoprobe 7800, Truck‐Mounted, Drill Rig

13‐98945.1

Partner Engineering and Science

3

4

5

6

7

8

9

10

2

11

12

13

14

15

16

17

23

24

25

18

19

20

21

22



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

PES‐B6‐10

Borehole terminated at 10 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

2.5 CL
Silty CLAY: light brown, moist to dry, medium stiff, 

70% clay, 30% silt, non‐plastic. Groundwater not encountered.

Silty SAND: light brown, moist to dry, medium dense, 

60% very fine sand, 40% silt, poorly graded.

Unpaved at surface.

6

7

8

1.8 SM

1

2

3

4

5 PES‐B6‐5

Borehole Number: Page 1 of 1

Location:

Site Address:

Project Number:

Date Started:

Date Completed:

Torrance, California 90501

Sample Description Notes

2154 Torrance Boulevard, Suite 200

Drill Rig Type: Geoprobe 7800, Truck‐Mounted, Drill Rig Partner Engineering and Science

Sampling Equipment: Acetate liner, plastic syringes

Borehole Diameter: 2.0 inches

PES‐B6

West‐Northwest of Reeves Tank Battery

13‐98945.1

9

10

11

12

13

14

15

16

17

18

24

25

19

20

21

22

23



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

PES‐B7‐5

PES‐B7‐10

Borehole terminated at 10 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

2.0 SM
Groundwater not encountered.

Silty SAND: light brown, moist to dry, very dense, 60% 

very fine to fine sand, 40% silt, poorly graded.

1.2 ML

Clayey Sandy SILT: light brown, moist to dry, medium 

stiff, 50% silt, 35% very fine sand, 15% clay, poorly 

graded, non‐plastic.

Geoprobe 7800, Truck‐Mounted, Drill Rig Partner Engineering and Science

Borehole Diameter: 2.0 inches Torrance, California 90501

Site Address:

Project Number:

Sample Description Notes

PES‐B7

East‐Southeast of Reeves Tank Battery

13‐98945.1

Unpaved at surface.

23

Borehole Number: Page 1 of 1

Location: Date Started:

Sampling Equipment: Acetate liner, plastic syringes 2154 Torrance Boulevard, Suite 200

2

Date Completed:

1

Drill Rig Type:

24

25

18

19

20

21

22

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

PES‐B8‐5

PES‐B8‐10

Borehole terminated at 10 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

0.8 ML
Groundwater not encountered.

Clayey Sandy SILT: dark reddish brown, moist, soft, 

60% silt, 30% very fine to fine sand, 10% clay, poorly 

graded, non‐plastic.

2.8 ML

Clayey Sandy SILT: dark reddish brown, moist, soft, 

60% silt, 30% very fine to fine sand, 10% clay, poorly 

graded, non‐plastic.

Geoprobe 7800, Truck‐Mounted, Drill Rig Partner Engineering and Science

Borehole Diameter: 2.0 inches Torrance, California 90501

Site Address:

Project Number:

Sample Description Notes

PES‐B8

Southeast of Reeves #3 Well

13‐98945.1

Unpaved at surface.

23

Borehole Number: Page 1 of 1

Location: Date Started:

Sampling Equipment: Acetate liner, plastic syringes 2154 Torrance Boulevard, Suite 200

2

Date Completed:

1

Drill Rig Type:

24

25

18

19

20

21

22

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

Borehole terminated at 10 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

0.5 CL
Groundwater not encountered.

Sand CLAY: dark reddish brown, moist, soft, 60% clay, 

40% very fine to fine sand, poorly graded, non‐plastic.

Sand CLAY: dark reddish brown, moist, medium stiff, 

60% clay, 40% very fine to fine sand, poorly graded, 

non‐plastic.

Page 1 of 1

Location: Date Started:

Sampling Equipment: Acetate liner, plastic syringes 2154 Torrance Boulevard, Suite 200

Date Completed:

1

Drill Rig Type: Geoprobe 7800, Truck‐Mounted, Drill Rig Partner Engineering and Science

Borehole Diameter: 2.0 inches Torrance, California 90501

Site Address:

Project Number:

Sample Description Notes

PES‐B9

Northeast of the Reeves #1 Well

13‐98945.1

22

23

24

25

21

8

Unpaved at surface.

1.2 CL

17

18

19

20

2

Borehole Number:

9

10

11

12

13

14

15

16

3

4

5

6

7

PES‐B9‐5

PES‐B9‐10



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

25

Borehole terminated at 10 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

23

24

21

22

19

20

17

18

15

16

13

14

11

12

9

10 0.7 CL
Groundwater not encountered.

PES‐B10‐10

Silty Sandy CLAY: dark brown, moist soft, 70% clay, 

20% very fine to fine sand, 10% silt, poorly graded, 

non‐plastic.

7

8

5 0.6 CL
Silty CLAY: dark brown, moist, soft, 80% clay, 20% silt, 

non‐plastic.

6

PES‐B10‐5

3

4

1
Unpaved at surface.

2

Borehole Diameter: 2.0 inches Torrance, California 90501

Sample Description Notes

Drill Rig Type: Geoprobe 7800, Truck‐Mounted, Drill Rig Partner Engineering and Science

Sampling Equipment: Acetate liner, plastic syringes 2154 Torrance Boulevard, Suite 200

Site Address:
Date Completed:

Project Number: 13‐98945.1

Borehole Number: PES‐B10 Page 1 of 1

Location: Southwest of the Reeves #1 Well Date Started:



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

25

Borehole terminated at 10 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

23

24

21

22

19

20

17

18

15

16

13

14

11

12

9

10 0.5 CL
Groundwater not encountered.

PES‐B11‐10

Sandy Silty CLAY: Light brown, moist very stiff, 70% 

clay, 20% silt, 10% very fine sand, poorly graded, non‐

plastic.

7

8

5 0.8 SP

6

PES‐B11‐5

Poorly Graded SAND: light brown, moist, medium 

dense, 100% very fine to fine sand, poorly graded, 

trace silt.

3

4

1
Unpaved at surface.

2

Borehole Diameter: 2.0 inches Torrance, California 90501

Sample Description Notes

Drill Rig Type: Geoprobe 7800, Truck‐Mounted, Drill Rig Partner Engineering and Science

Sampling Equipment: Acetate liner, plastic syringes 2154 Torrance Boulevard, Suite 200

Site Address:
Date Completed:

Project Number: 13‐98945.1

Borehole Number: PES‐B11 Page 1 of 1

Location: Northeast of the Amos‐Travis #3 Well Date Started:



2/15/2013

APN: 351‐031‐04; 351‐031‐05; 351‐031‐17 2/15/2013

Yorba Linda, California  Depth to Groundwater: NA

Field Technician: I. Penney

Depth PID USCS

25

Borehole terminated at 10 feet bgs.  Borehole was 

backfilled with bentonite chips upon completion of 

sampling.

23

24

21

22

19

20

17

18

15

16

13

14

11

12

9

10 0.4 SP
Groundwater not encountered.

PES‐B12‐10
Poorly Graded SAND: light brown, moist to dry, dense, 

100% very fine to fine sand, poorly graced.

7

8

5 0.2 CL
Silty CLAY: light brown, moist to dry, 60% clay, 40% silt, 

non‐plastic.

6

PES‐B12‐5

3

4

1
Unpaved at surface.

2

Borehole Diameter: 2.0 inches Torrance, California 90501

Sample Description Notes

Drill Rig Type: Geoprobe 7800, Truck‐Mounted, Drill Rig Partner Engineering and Science

Sampling Equipment: Acetate liner, plastic syringes 2154 Torrance Boulevard, Suite 200

Site Address:
Date Completed:

Project Number: 13‐98945.1

Borehole Number: PES‐B12 Page 1 of 1

Location: Northwest of the Amos‐Travis #4 Well Date Started:
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Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703,                                                                Phone (562) 809-8880    Fax (562) 809-88011

02-22-2013

Mr. Ian Penney
Partner Engineering & Science
2154 Torrance Boulevard
Torrance, CA 90501

Project: 13-98945.1
Project Site: Yorba Linda, CA
Sample Date: 02-15-2013
Lab Job No.: PA302047

Dear Mr. Penney:

Enclosed please find the analytical report for the sample(s) received by Alpha Scientific Corporation on 
02-15-2013 and analyzed by the following EPA methods:

EPA 8015M (Total Petroleum Hydrocarbons)
EPA 6010B/7471A for CAM Metals

All analyses have met the QA/QC criteria of this laboratory.

The sample(s) arrived in good conditions (i.e., chilled, intact) and with a chain of custody record attached.

Alpha Scientific Corporation is a CA DHS certified laboratory (Certificate Number 2633). Thank you for giving
us the opportunity to serve you. Please feel free to call me at (562) 809-8880 if our laboratory can be of further
service to you.

Sincerely,

Roger  Wang, Ph. D.
Laboratory Director

Enclosures

This cover letter is an integral part of this analytical report.



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703,                                                                Phone (562) 809-8880    Fax (562) 809-88012

Client: Partner Engineering & Science Lab Job No.: PA302047
Project: 13-98945.1
Project Site: Yorba Linda, CA  Date Sampled: 02-15-2013
Matrix: Soil Date Received: 02-15-2013
Prepared Method for TPH-g: EPA 5035 Date Prepared: 02-15-2013
Batch No. for TPH-g: AMB15-GS1 Date Analyzed: 02-15/16-2013
Batch No for TPH-d: BB19-DS1 Date Analyzed: 02-19-2013

Date Reported: 02-22-2013

EPA 8015M (Total Petroleum Hydrocarbons)
Reporting Units: mg/kg (ppm)

Sample ID Lab ID Gasoline Range
(C4-C12)*

Diesel Range
(C13-C23)

Oil Range
(C24-C40)

MDL 0.2 1 20
PQL 0.5 5 40
Method Blank ND ND ND
PES-B1-10 PA302047-1 ND ND ND
PES-B2-10 PA302047-2 ND ND ND
PES-B3-10 PA302047-3 ND ND ND
PES-B4-10 PA302047-4 ND ND ND
PES-B5-10 PA302047-5 ND ND ND
PES-B6-10 PA302047-6 ND ND ND
PES-B7-10 PA302047-7 ND ND ND
PES-B8-5 PA302047-8 ND ND ND
PES-B9-5 PA302047-9 ND ND ND
PES-B10-10 PA302047-10 ND ND ND
PES-B11-5 PA302047-11 ND ND ND
PES-B12-10 PA302047-12 ND ND ND

* Gasoline Range TPH result is obtained from purge and trap analysis using LUFT GC/MS Method;
MDL: Method Detection Limit; PQL: Practical Quantitation Limit;
ND: Not Detected (at the specified limit); J: Trace concentration, result between MDL and PQL



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703,                                                                Phone (562) 809-8880    Fax (562) 809-88013

Client: Partner Engineering & Science Lab Job No.: PA302047
Project: 13-98945.1
Project Site: Yorba Linda, CA  Date Sampled: 02-15-2013
Matrix: Soil Date Received: 02-15-2013
Digestion Method: EPA 3050B Date Digested: 02-19-2013
Batch No.: 0220-MS1 Date Analyzed: 02-20-2013

Date Reported: 02-22-2013

EPA 6010B/7471A for Cam Metals (TTLC)
Reporting Units: mg/kg (ppm)

Element
Method
Blank

PA302047-1 PA302047-2 PA302047-3 PA302047-4 PA302047-5 MDL PQL
PES-B1-10 PES-B2-10 PES-B3-10 PES-B4-10 PES-B5-10

Antimony (Sb) ND ND ND ND ND ND 1 2
Arsenic (As) ND 3.4 5.5 3.4 2.8 4.9 0.25 0.5
Barium (Ba) ND 97.5 80.1 437 88.7 105 1 2

Beryllium (Be) ND ND ND ND ND ND 1 2
Cadmium (Cd) ND ND ND ND ND ND 1 2
Chromium (Cr) ND 9.4 33.8 16.8 16.3 29.8 1 2

Cobalt (Co) ND 8.4 9.4 15.6 13.8 12.9 1 2
Copper (Cu) ND 12.4 31.1 17.3 15.9 37.2 1 2

Lead (Pb) ND 2.2 3.0 ND 3.4 4.9 1 2
Mercury (Hg) ND ND ND ND ND ND 0.2 0.3
Molybdenum

(Mo) ND ND ND 3.0 2.0 ND 1 2

Nickel (Ni) ND 11.9 20.2 16.6 20.6 21.6 1 2
Selenium (Se) ND ND ND ND ND ND 0.25 0.5

Silver (Ag) ND ND ND ND ND ND 1 2
Thallium (Tl) ND ND ND ND ND ND 1 2
Vanadium (V) ND 112 106 82.9 63.0 120 1 2

Zinc (Zn) ND 32.0 58.1 63.3 51.0 66.5 1 2

MDL: Method Detection Limit.

PQL: Practical Quantitation Limit.

ND: Not Detected (below MDL).       



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703,                                                                Phone (562) 809-8880    Fax (562) 809-88014

Client: Partner Engineering & Science Lab Job No.: PA302047
Project: 13-98945.1
Project Site: Yorba Linda, CA  Date Sampled: 02-15-2013
Matrix: Soil Date Received: 02-15-2013
Digestion Method: EPA 3050B Date Digested: 02-19-2013
Batch No.: 0220-MS1 Date Analyzed: 02-20-2013

Date Reported: 02-22-2013

EPA 6010B/7471A for Cam Metals (TTLC)
Reporting Units: mg/kg (ppm)

Element
Method
Blank

PA302047-6 PA302047-7 PA302047-8 PA302047-9 PA302047-10 MDL PQL
PES-B6-10 PES-B7-10 PES-B8-5 PES-B9-5 PES-B10-10

Antimony (Sb) ND ND ND ND ND ND 1 2
Arsenic (As) ND 3.6 1.8 3.2 3.6 3.9 0.25 0.5
Barium (Ba) ND 70.6 50.4 77.9 88.9 102 1 2

Beryllium (Be) ND ND ND ND ND ND 1 2
Cadmium (Cd) ND ND ND ND ND ND 1 2
Chromium (Cr) ND 22.2 12.2 14.8 19.7 23.4 1 2

Cobalt (Co) ND 13.8 7.3 7.2 9.9 10.0 1 2
Copper (Cu) ND 19.3 20.0 9.0 10.9 17.7 1 2

Lead (Pb) ND 3.9 3.4 2.0 2.6 ND 1 2
Mercury (Hg) ND ND ND ND ND ND 0.2 0.3
Molybdenum

(Mo) ND ND ND ND ND 4.3 1 2

Nickel (Ni) ND 20.2 7.7 10.0 13.8 17.7 1 2
Selenium (Se) ND ND ND ND ND ND 0.25 0.5

Silver (Ag) ND ND ND ND ND ND 1 2
Thallium (Tl) ND ND ND ND ND ND 1 2
Vanadium (V) ND 87.9 49.9 63.2 86.2 97.5 1 2

Zinc (Zn) ND 53.2 32.5 30.4 38.2 51.9 1 2

MDL: Method Detection Limit.

PQL: Practical Quantitation Limit.

ND: Not Detected (below MDL).       



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703,                                                                Phone (562) 809-8880    Fax (562) 809-88015

Client: Partner Engineering & Science Lab Job No.: PA302047
Project: 13-98945.1
Project Site: Yorba Linda, CA  Date Sampled: 02-15-2013
Matrix: Soil Date Received: 02-15-2013
Digestion Method: EPA 3050B  Date Digested: 02-19-2013
Batch No.: 0220-MS1 Date Analyzed: 02-20-2013

Date Reported: 02-22-2013

EPA 6010B/7471A for Cam Metals (TTLC)
Reporting Units: mg/kg (ppm)

Element
Method
Blank

PA302047-
11

PA302047-
12 MDL PQL

PES-B11-5 PES-B12-10
Antimony (Sb) ND ND ND 1 2
Arsenic (As) ND 4.7 1.8 0.25 0.5
Barium (Ba) ND 91.3 24.2 1 2

Beryllium (Be) ND ND ND 1 2
Cadmium (Cd) ND ND ND 1 2
Chromium (Cr) ND 16.9 5.3 1 2

Cobalt (Co) ND 7.9 3.3 1 2
Copper (Cu) ND 14.8 7.7 1 2

Lead (Pb) ND 2.8 ND 1 2
Mercury (Hg) ND ND ND 0.2 0.3
Molybdenum

(Mo) ND ND ND 1 2

Nickel (Ni) ND 11.7 7.3 1 2
Selenium (Se) ND ND ND 0.25 0.5

Silver (Ag) ND ND ND 1 2
Thallium (Tl) ND ND ND 1 2
Vanadium (V) ND 64.8 18.8 1 2

Zinc (Zn) ND 36.4 19.2 1 2

MDL: Method Detection Limit.

PQL: Practical Quantitation Limit.

ND: Not Detected (below MDL).       



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703,                                                                Phone (562) 809-8880    Fax (562) 809-88016

02-22-2013

TPH-Gasoline
Batch QA/QC Report

Client: Partner Engineering & Science Lab Job No.: PA302047
Project: 13-98945.1
Matrix: Soil Lab Sample ID: PA302047-12
Batch No: AMB15-GS1  Date Analyzed: 02-16-2013

I. MS/MSD Report
Unit: ppb

Analyte Sample
Conc.

Spike
Conc.

MS MSD MS 
%Rec.

MSD
%Rec.

% RPD %RPD
Accept.
Limit

%Rec
Accept.
Limit

TPH-g ND 1,000 1,080 1,260 108.0 126.0 15.4 30 70-130

II. LCS Result
Unit: ppb

Analyte LCS Value True Value Rec.% Accept. Limit

TPH-g 946 1,150 82.3 80-120

ND: Not Detected (at the specified limit).   



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703,                                                                Phone (562) 809-8880    Fax (562) 809-88017

02-22-2013

EPA 8015M (TPH)
Batch QA/QC RePort

Client: Partner Engineering & Science Lab Job No.: PA302047
Project: 13-98945.1
Matrix:  Soil Lab Sample ID: PA302047-1
Batch No.:   BB19-DS1 Date Analyzed: 02-19-2013

I. MS/MSD Report
Unit: ppm

Analyte Sample
Conc.

Spike
Conc.

MS MSD MS 
%Rec.

MSD
%Rec.

% RPD %RPD
Accept.
Limit

%Rec
Accept.
Limit

TPH-d ND 200 253 254 126.5 127.0 0.4 30 70-130

II. LCS Result
Unit: ppm

Analyte LCS Value True Value Rec.% Accept. Limit

TPH-d 232 200 116.0 80-120

ND: Not Detected (at the specified limit)   



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703,                                                                Phone (562) 809-8880    Fax (562) 809-88018

02-22-2013

EPA 6010B/7471A for Cam Metals (TTLC)
Batch QA/QC Report

lient: Partner Engineering & Science Lab Job No.: PA302047
Project: 13-98945.1
Matrix:  Soil Lab Sample ID: AG302061-1
Batch No.: 0220-MS1 Date Analyzed: 02-20-2013

I. MS/MSD Report
Unit: ppm

Analyte EPA Method MB
Conc.

Spike
Conc.

MS
%Rec.

MSD
%Rec.

% RPD %RPD
Accept.
Limit

%Rec
Accept.
Limit

Antimony (Sb) 6010B ND 10 95.9 100.8 5.0 30 70-130

Arsenic (As) 6010B ND 10 100.7 105.7 4.9 30 70-130

Barium (Ba) 6010B ND 10 97.2 98.0 0.8 30 70-130

Beryllium (Be) 6010B ND 10 92.9 94.2 1.4 30 70-130

Cadmium (Cd) 6010B ND 10 88.1 91.5 3.8 30 70-130

Chromium (Cr) 6010B ND 10 91.0 92.8 1.9 30 70-130

Cobalt (Co) 6010B ND 10 102.3 106.0 3.6 30 70-130

Copper (Cu) 6010B ND 10 97.0 97.5 0.5 30 70-130

Lead (Pb) 6010B ND 10 101.0 105.2 4.0 30 70-130

Molybdenum
(Mo) 6010B ND 10 99.0 103.7 4.6 30 70-130

Nickel (Ni) 6010B ND 10 101.9 105.6 3.5 30 70-130

Selenium (Se) 6010B ND 10 96.9 78.9 20.4 30 70-130

Silver (Ag) 6010B ND 10 70.0 78.4 11.3 30 70-130

Thallium (Tl) 6010B ND 10 102.7 98.8 3.8 30 70-130

Vanadium (V) 6010B ND 10 90.5 91.3 0.8 30 70-130

Zinc (Zn) 6010B ND 10 103.1 106.4 3.1 30 70-130

ND: Not Detected.     



Alpha Scientific Corporation
Environmental Laboratories

16760 Gridley Road, Cerritos, CA 90703,                                                                Phone (562) 809-8880    Fax (562) 809-88019

02-22-2013

EPA 6010B/7471A  for CAM Metals
Batch QA/QC Report

lient: Partner Engineering & Science Lab Job No.: PA302047
Project: 13-98945.1
Matrix:  Soil Lab Sample I.D: LCS
Batch No.: 0220-MS1 Date Analyzed: 02-20-2013

II. LCS Result
Unit: ppm

Analyte EPA Method LCS Value True Value Rec.% Accept. Limit

Antimony (Sb) 6010B 9.799 10 98.0 80-120

Arsenic (As) 6010B 9.449 10 94.5 80-120

Barium (Ba) 6010B 9.390 10 93.9 80-120

Beryllium (Be) 6010B 9.329 10 93.3 80-120

Cadmium (Cd) 6010B 9.034 10 90.3 80-120

Chromium (Cr) 6010B 10.18 10 101.8 80-120

Cobalt (Co) 6010B 9.628 10 96.3 80-120

Copper (Cu) 6010B 9.608 10 96.1 80-120

Lead (Pb) 6010B 9.092 10 90.9 80-120

Molybdenum
(Mo) 6010B 9.460 10 94.6 80-120

Nickel (Ni) 6010B 8.529 10 85.3 80-120

Selenium (Se) 6010B 9.852 10 98.5 80-120

Silver (Ag) 6010B 8.359 10 83.6 80-120

Thallium (Tl) 6010B 9.874 10 98.7 80-120

Vanadium (V) 6010B 8.282 10 82.8 80-120

Zinc (Zn) 6010B 9.566 10 95.7 80-120

ND:Not Detected (at the specified limit).    
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1.0 INTRODUCTION 
 
Partner Engineering and Science, Inc. (Partner) was retained by Sage Community Group, Inc. to 
prepare the following Soil Management Plan (SMP) for the property located at APNs 351-013-
04, -05, & -017 in Yorba Linda, California (herein after referred to as “site” or “subject 
property”).   
 
1.1 Authorization 
 
Sage Community Group, Inc. (Client) provided project authorization through a signed copy of 
Partner Proposal Number P13-98945A.   
 
1.2 Purpose 
 
The purpose of the SMP is to outline protocol for ensuring the proper handling and/or disposal of 
impacted soil that may be encountered during future grading and/or other redevelopment 
activities.  Specifically, the SMP includes a summary of the site history and potential chemicals 
of concern (COCs) and provides guidance for the following: identifying suspected impacted soil; 
managing and stockpiling graded soil (e.g., dust control, stockpile maintenance); collecting and 
analyzing samples from stockpiled soil as necessary to establish waste classification; establishing 
specific threshold levels to evaluate whether excavated soil is suitable for reuse on-site; and 
handling and/or disposing of soil with confirmed impacts. 
 
1.3 Limitations 
 
Conclusions and/or recommendations are based on the observations, laboratory analyses, and the 
governing regulations.  Conclusions and/or recommendations beyond those stated and reported 
herein should not be inferred from this document.   
 
Partner warrants that the environmental consulting services contained herein were accomplished 
in accordance with generally accepted practices in the environmental engineering, geology, and 
hydrogeology fields that existed at the time and location of work.  No other warranties are 
implied or expressed.   
 
Sage Community Group, Inc. engaged Partner to perform this assessment in accordance with an 
agreement governing the nature, scope, and purpose of the work as well as other matters critical 
to the engagement.  All reports, both verbal and written, are for the sole use and benefit of Sage 
Community Group, Inc.  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 Partner granting such rights, no third parties shall have rights of recourse 
or recovery whatsoever under any course of action against Partner, its officers, employees, 
vendors, successors, or assigns.  Any such unauthorized user shall be responsible to protect, 
indemnify and hold Partner, Client, and their respective officers, employees, vendors, successors, 
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and assigns harmless from any and all claims, damages, losses, liabilities, expenses (including 
reasonable attorneys’ fees), and costs attributable to such Use.  Unauthorized use of this report 
shall constitute acceptance of and commitment to these responsibilities, which shall be 
irrevocable and shall apply regardless of the cause of action or legal theory pled or 
asserted.  Additional legal penalties may apply. 
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2.0 SITE HISTORY AND BACKGROUND 
 
2.1  Site Description 
 
The subject property consists of three parcels of land totaling approximately 116.25 acres located 
to the northwest of Yorba Linda Boulevard and Dorinda Road, with access off Dorinda Road, in 
a residential area of Yorba Linda, California.  Adjacent properties consist of undeveloped land to 
the northeast and east, and single-family residences in the remaining directions.  Please see 
Figure 2.1-1 for a site vicinity map.   
 
The southern portion of the subject property is currently developed as an oil production field 
with five functioning pump-jacks, one idle pump-jack, one abandoned well location, and various 
tanks and other oil field features.  The remainder of the site consists of dirt roads and 
undeveloped hillsides.  Please see Figure 2.1-2 for a site plan.   
 
Based on an interview with the Client, Partner understands that the subject property will be 
redeveloped for residential use.  Redevelopment will include the demolition of current on-site 
improvements and site grading.   
 
2.2 Project History 
 
According to information provided by the Client, the subject property is currently developed 
with six oil wells and one abandoned oil well.  Eight aboveground oil storage tanks are currently 
located on the subject property in association with the oil wells.  The on-site wells will be 
abandoned and moved to another location on the property.  A review of previous site 
investigation reports completed for the subject property indicates that soils at the subject 
property are impacted by petroleum hydrocarbons.  However, the only data available for review 
summarized in the 1998 Site Assessment Report prepared by Avanti Environmental, Inc. was for 
total recoverable petroleum hydrocarbons (TRPH).   
 
To further investigate the detected TRPH at the site, Partner performed a concurrent Phase II 
Subsurface Investigation (Phase II) at the subject property, the results of which are summarized 
in a February 28, 2013, report.  The objective of the Phase II was to further investigate the 
impact of petroleum hydrocarbons and/or metals to soil as a consequence of a release or releases 
from on-site oil production activities.  The investigation scope included the advancement of 12 
soil borings.  Twenty-seven soil samples were collected and 12 soil samples were analyzed for 
carbon chain total petroleum hydrocarbons (TPH-cc) and California Administrative Manual 
(CAM) 17 Metals.  Please see Figures 2.2-1 and 2.2-2 for maps of the western and eastern boring 
locations, respectively.   
 
None of the analyzed soil samples had detectable concentrations of TPH-cc.  Detected 
concentrations of metals were within background levels and/or below available regulatory 
guidelines.  
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3.0 GEOLOGY AND HYDROGEOLOGY 
 
Based on a review of the United States Geological Survey (USGS) Yorba Linda, California 
Quadrangle topographic map, the subject property is situated at an elevation between 675 and 
780 feet above mean sea level on the southwestern piedmont of San Juan Hill.  The local 
topography slopes steeply to the south.    
 
Based on boring logs from the Phase II, the underlying subsurface consists predominantly of 
light brown, moist to dry, silts (ML) and clays (CL) with varying stiffness and sand content from 
the ground surface to approximately 20 feet below ground surface (bgs).     
 
Groundwater was not encountered in borings during the Phase II.  According to the State Water 
Resources Control Board (SWRCB) GeoTracker Website, a nearby Leaking Underground 
Storage Tank (LUST) site is Orange County Fire Department Station #32 (global facility 
identification number T0605901720), at 20990 Yorba Linda Boulevard in the City of Yorba 
Linda, California, which is approximately 1.0 mile southwest of the subject property and is 
overseen by the Santa Ana Regional Water Quality Control Board (SARWQCB) as Case 
Number 083002399T.  The most recent monitoring data available on the GeoTracker Website 
indicates a depth to groundwater of approximately 80 feet bgs.    
 
  



 

Soils Management Plan 
APNs 351‐013‐04, ‐05, & ‐017 
Yorba Linda, California 92887 
Partner Project Number 13‐98945.1 
February 28, 2013 
Page 5 

 
 
 

 

4.0 CHEMICALS OF CONCERN 
 
Based on the historical on-site oil production operations, COCs for the subject property include 
heavy end petroleum hydrocarbons (e.g., total petroleum hydrocarbons as oil [TPH-o]) and 
heavy metals (e.g., arsenic, lead and chromium).  The following is a list of COCs detected during 
the Phase II. Please note that metals detected below background levels are not included below. 
 
 Molybdenum (two soil samples [PES-B3-10 and PES-B10-10]) 
 
The detected concentrations of COCs did not exceed available regulatory guidelines.   
 
Additionally, as indicated above, although not detected in soil samples collected as part of the 
Phase II, TPH constituents may be encountered during site development activities.  
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5.0 SOIL MANAGEMENT 
 
This section outlines the protocol for the proper handling and/or disposal of impacted soil that 
may be encountered during site grading and/or other redevelopment activities.   
 
5.1  Applicability 
 
The SMP applies to soil-disturbing activities associated with the site redevelopment, including 
excavation, grading, trenching, utility installation, and/or other activities that could potentially 
generate COC-impacted soil.  Field personnel directly involved with soil-disturbing activities 
should be familiar with the contents of the SMP (and the VOC emissions mitigation plan; refer to 
Section 5.12 for additional details).  However, the SMP does not need to be applied to soil-
disturbing activities in areas previously screened under the SMP (e.g., trenching in an area 
backfilled/compacted with soil previously deemed suitable for reuse on-site in accordance with 
the SMP protocol).   
 
Implementation of the SMP is intended to coincide with the start of site grading activities.   
 
5.2  Duration 
 
The SMP shall remain in effect from the start of grading activities and for the duration of the site 
redevelopment involving soil-disturbing activities.   
 
5.3  Key Roles and Responsibilities 
 
The following is a list of key roles involved with the SMP and the respective general 
responsibilities:  
 
 Client (Sage Community Group, Inc.) – Responsible for selecting and engaging the main 

contractor(s) and environmental professional(s) involved with the subject property 
redevelopment and/or implementation of the SMP 

 General Contractor (GC) – Responsible for overseeing the subject property 
grading/redevelopment/construction activities, managing the associated subcontractors 
(including the dewatering subcontractor, if necessary; refer to Section 5.18 for additional 
details), and the initial soil screening (refer to Section 5.9 for additional details) 

 Environmental Consultant (EC) – Responsible for implementing the SMP; the EC staff must 
be overseen by a registered professional engineer or geologist with the State of California 
and qualified by education, training, and/or experience to implement the SMP 

 
5.4  Health and Safety 
 
The EC will be responsible for preparing a separate site-specific health and safety plan (HASP) 
that will be implemented in conjunction with the SMP when handling soil with suspected or 



 

Soils Management Plan 
APNs 351‐013‐04, ‐05, & ‐017 
Yorba Linda, California 92887 
Partner Project Number 13‐98945.1 
February 28, 2013 
Page 7 

 
 
 

 

confirmed COC impacts.  At a minimum, the HASP should identify the potential COCs and/or 
other hazards of concern and establish guidelines and/or procedures for controlling/minimizing 
exposures to potential COCs/hazards, including the appropriate level(s) of personal protective 
equipment (PPE).  The GC will be responsible for non-COC-related health and safety concerns 
associated with the excavation (e.g., excavation stability, stockpile placement, heavy equipment 
operation).   
 
5.5  Pre-Construction Meeting 
 
Prior to grading/redevelopment/construction activities, representatives of the Client, the GC, and 
the EC should meet to review and discuss the contents of the SMP, roles and responsibilities, and 
the grading/redevelopment schedule.   
 
5.6  Undocumented USTs 
 
Addressing undocumented USTs is beyond the scope of the SMP.  If encountered during site 
grading and/or redevelopment activities, the GC should cordon off and halt construction 
activities in the immediate area of the encountered UST(s) and notify the EC.  The EC will be 
responsible for properly decommissioning the UST(s) in accordance with applicable regulatory 
guidelines.  The above protocol may also be applied for other undocumented subsurface features 
of potential environmental concern that may be encountered during site grading and/or 
redevelopment activities (e.g., hydraulic lifts, buried drums).   
 
5.7  Work Area Control 
 
Control of the work area (e.g., perimeter fencing) will be the responsibility of the GC.  In 
general, the work area should be secured as to limit access only to the personnel qualified and 
authorized to be on-site.   
 
5.8  General Decision Process for Handling Disturbed Soil 
 
Evaluating whether excavated soil is suitable for reuse on-site and selecting which off-site 
facility or facilities are suitable for receiving exported soil will be based on up to three criteria: 
(1) field observations (e.g., evidence of staining, odor); (2) soil monitoring readings with an 
organic vapor analyzer (OVA); and/or (3) laboratory analysis results.  Please see Appendix A for 
the general decision process for handling disturbed soil.  The process steps are discussed in detail 
in the proceeding Sections.   
 
5.9  Initial Soil Monitoring and Segregation 
 
The South Coast Air Quality Management District (AQMD) defines VOC-contaminated soil as 
“soil which registers a concentration of 50 ppm [parts per million] or greater of [VOCs] as 
measured before suppression materials have been applied and at a distance of no more than three 
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inches from the surface of the excavated soil with an organic vapor analyzer calibrated with 
hexane.”  At this time, handling of VOC-contaminated soil is not anticipated during the site 
redevelopment considering the results of the Phase II and the on-site activities.  Accordingly, the 
primary initial criterion for segregating soil generated during soil-disturbing activities will be the 
field observations of the GC excavation personnel.  Soil devoid of evident impacts (e.g., staining, 
odor) will be deemed suitable for unrestricted use and may be reused on-site as backfill material 
or exported off-site.  Handling, exporting, and management of unrestricted soil will defer to the 
GC.  In the event that soil exhibiting discoloration and/or odor is encountered during soil-
disturbing activities, soil screening with an OVA (discussed further in Section 5.10) will be 
necessary to select the appropriate soil handling procedures.  Soil exhibiting impacts should 
remain segregated in separate stockpiles from soil deemed suitable for unrestricted use.   
 
5.10  Screening of Soil Exhibiting Impacts 
 
If soil exhibiting discoloration and/or odor is encountered during the course of soil-disturbing 
activities, handling of soil exhibiting impacts should cease, the immediate area should be 
cordoned off by the GC, and the EC should be notified of the encountered conditions.  The EC 
will require a minimum 24-hour advanced notice from the GC for dispatching personnel to the 
site.  Soil disturbing activities in the cordoned off area may resume when the EC representative 
is on-site.   
 
The EC will provide an OVA that has been calibrated by the manufacturer within 3 months of 
the date of fieldwork.  The OVA will be calibrated prior to the start of fieldwork using hexane 
calibration gas (or the OVA readings will be correlated and expressed as hexane using 
equivalency factors provided by the manufacturer if a calibration gas other than hexane is used).   
 
The EC will direct the GC personnel to excavate into the soil exhibiting impacts.  Disturbed soil 
will be monitored with the OVA with readings collected no later than 3 minutes after excavation 
and at a distance of no more than 3 inches between the OVA intake and the soil surface.  If the 
initial OVA readings of the soil exhibiting impacts register a concentration of less than 50 ppm 
of VOCs, the soil will be classified as non-VOC-impacted and may be reused on-site as backfill 
material if the soil meets the reuse criteria (see Section 5.11 for additional details) or exported 
off-site (subject to waste profiling; see Section 5.16 for additional details).  However, if the 
initial OVA readings register a concentration of 50 ppm or greater of VOCs, the soil will be 
classified as VOC-impacted and soil in the immediate area will be handled in accordance with an 
AQMD-approved mitigation plan.  Handling of VOC-contaminated soil is discussed further in 
Section 5.12.   
 
5.11  On-Site Reuse of Excavated Soil 
 
Unrestricted soil indentified by the initial soil monitoring as described in Section 5.9 may be 
reused on-site as backfill material without further assessment.  Soil classified as non-VOC-
contaminated through OVA screening as described in Section 5.10 may be reused on-site as 
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backfill material if concentrations of COCs are below Environmental Protection Agency (EPA) 
Region 9 Regional Screening Levels (RSLs) and SWRCB Maximum Soil Screening Levels 
(SSLs).  Please see Table 5.11-1 for a summary of the criteria for on-site reuse of soil for the 
primary COCs.   
 

Table 5.11-1: Criteria for On-Site Reuse of Soil 

EPA Method COC Screening Level
(mg/kg) Basis 

8015M 
TPH-g 500 

Maximum SSL* TPH-d 1,00 
TPH-o 10,000 

6010B/7471A 

Antimony (Sb) 31 

Residential Soil 
RSL 

Arsenic (As) 12** 
Barium (Ba) 15,000 

Beryllium (Be) 160 
Cadmium (Cd) 70 
Chromium (Cr) 120,000 

Cobalt (Co) 23 
Copper (Cu) 3,100 

Lead (Pb) 400 
Mercury (Hg) 10 

Molybdenum (Mo) 390 
Nickel (Ni) 1,500 

Selenium (Se) 390 
Silver (Ag) 390 

Thallium (Tl) 0.78 
Vanadium (V) 390 

Zinc (Zn) 23,000 
*Assuming depth to groundwater is between 20 and 150 feet 
**From California Department of Toxic Substance Control March 2008 report Determination of a 
Southern California Regional Background Arsenic Concentration in Soil. 
EPA = Environmental Protection Agency 
COC = chemical of concern 
mg/kg = milligrams per kilogram 
TPH-g = total petroleum hydrocarbons as gasoline 
TPH-d = total petroleum hydrocarbons as diesel 
TPH-o = total petroleum hydrocarbons as oil 
SSL = Soil Screening Level 
RSL = Regional Screening Level 

 
If one or more criterion for on-site reuse of soil is exceeded, the soil is considered unsuitable for 
on-site reuse and must be exported off-site.  Protocol for exporting soil off-site is discussed 
further in Section 5.17.   
 
Note that protocol in the SMP for evaluating whether excavated soil is suitable for reuse on-site 
is based solely on the absence or presence and magnitude of COC impacts.  Other factors (e.g., 
geotechnical and/or structural considerations) are not accounted for in the SMP and will be the 
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responsibility of the GC.  In addition, the GC will be responsible for evaluating the suitability of 
imported fill material for use on-site.  In general, the GC should not import backfill material 
impacted by COCs.  The EC could assist the GC with meeting this requirement.   
 
5.12  Handling of VOC-Contaminated Soil 
 
In accordance with AQMD Rule 1166, a mitigation plan minimizing VOC emissions to the 
atmosphere is required during excavation, grading, handling, and/or treatment of VOC-
contaminated soil.  The mitigation plan must be approved by the AQMD Executive Officer.   
 
For sites where more than 2,000 cubic yards of VOC-contaminated soil will be excavated and 
handled within any consecutive 12-month period, a site-specific mitigation plan will be required.  
For sites where less than 2,000 cubic yards of VOC-contaminated soil will be excavated and 
handled within any consecutive 12-month period, a pre-approved AQMD Rule 1166 Various 
Locations Mitigation Plan may be implemented.  Considering the presumed limited extent of 
soil-disturbing activities and the results of the Phase II, the SMP has been written under the 
assumption that, if encountered, less than 2,000 cubic yards of VOC-contaminated soil would be 
excavated and handled.  The SMP can be amended and/or revised if changes to the 
redevelopment and/or additional information indicate that the 2,000-cubic yard threshold of 
VOC-contaminated soil may be exceeded.   
 
Please see Appendix B for a sample AQMD Rule 1166 Various Locations Mitigation Plan.  The 
EC will be responsible for complying with the requirements of the AQMD-approved mitigation 
plan.  The AQMD-approved mitigation plan must be implemented in conjunction with the SMP 
during handling of VOC-contaminated soil.  Additional requirements regarding, but not limited 
to, soil monitoring, handling, storage, removal, and disposal and reporting specified in the 
AQMD-approved mitigation plan for VOC-contaminated soil must be fulfilled and will 
supersede if in conflict with the SMP.   
 
The EC will require a minimum 24-hour advanced notice from the GC for dispatching personnel 
to the site.  The AQMD must be provided a minimum 24-hour advanced notice of the initial 
implementation of the Rule 1166 Various Locations Mitigation Plan by fax prior to commencing 
with excavation of VOC-contaminated soil.   
 
The EC will provide an OVA that has been calibrated by the manufacturer within 3 months of 
the date of fieldwork.  The OVA will be calibrated prior to the start of fieldwork using hexane 
calibration gas (or the OVA readings will be correlated and expressed as hexane using 
equivalency factors provided by the manufacturer if a calibration gas other than hexane is used).   
 
The EC will be required to be present on-site for soil-disturbing activities in the immediate 
area(s) identified with VOC-contaminated soil.  Disturbed soil will be monitored with the OVA 
at a minimum frequency of one reading for every 2 cubic yards of soil excavated, not to exceed 
15 minutes between readings.  Readings will be collected no later than 3 minutes after 
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excavation and at a distance of no more than 3 inches between the OVA intake and the soil 
surface.   
 
Based on the soil monitoring results, excavated soil will be segregated into two categories: VOC-
contaminated soil and non-VOC-contaminated soil.   
 
In accordance with the AQMD Rule 1166 Various Locations Mitigation Plan, soil classified as 
VOC-contaminated (i.e., registering an OVA reading of 50 ppm or greater of VOCs) is not 
permitted to be reused on-site as backfill and must be transported to an AQMD-approved off-site 
treatment/disposal facility.  Refer to Section 5.17.1 for details regarding disposal of VOC-
contaminated soil.   
 
VOC-contaminated soil will be further segregated into two categories: soil registering OVA 
readings less than 1,000 ppm and soil registering OVA readings equal to or greater than 1,000 
ppm.  Refer to Sections 5.13.1 and 5.13.2 for stockpile management protocol for the two 
respective categories of soil.   
 
Soil classified as non-VOC-contaminated may be reused on-site as backfill material (if the soil 
meets on-site reuse criteria; see Section 5.11) or exported off-site (see Section 5.17.3 for details).   
 
Note that the soil handling procedures outlined in the Rule 1166 Various Locations Mitigation 
Plan only apply to soil disturbing activities in the immediate area(s) where VOC-contaminated 
soil has been identified.   
 
5.13  Soil Stockpile Management 
 
Each category of VOC-contaminated soil and non-VOC-contaminated soil must be segregated 
and stored separately.  Stockpile management procedures for the three categories are discussed in 
the following Sections.  
  
5.13.1 VOC-Contaminated Soil (<1,000 ppm) 
 
VOC-contaminated soil registering OVA readings less than 1,000 ppm can be immediately 
loaded onto trucks and transported to an AQMD-approved off-site treatment/disposal facility 
(refer to Section 5.17.1 for details regarding disposal of VOC-contaminated soil) or can be 
temporarily stockpiled on-site prior to exporting.   
 
Each individual stockpile must not contain more than 400 cubic yards of soil.  With the 
exception of the stockpile work face (i.e., portion of the stockpile where excavated soil is added), 
stockpiles must be placed on and covered while on-site with 6-mil polyethylene sheeting so that 
no portion of the VOC-contaminated soil is exposed to the atmosphere.  The polyethylene 
sheeting seams must overlap a minimum of 24 inches and be secured with duct tape.  The 
stockpile work face(s) should be similarly covered/secured during periods of inactivity longer 
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than 1 hour and stockpiles, including the work face(s), must be completely covered and securely 
anchored at the end of each workday.   
 
Once covered and secured, the stockpiles should remain undisturbed and should not be reshaped 
or relocated as much as feasible until the soil is exported from the site.  The soil must be 
transported to an AQMD-approved off-site treatment/disposal facility within 30 calendar days of 
excavation.   
 
5.13.2 VOC-Contaminated Soil (≥1,000 ppm) 
 
VOC-contaminated soil registering OVA readings equal to or greater than 1,000 ppm cannot be 
stockpiled on-site.  If encountered, the AQMD must be notified within 1 hour of detection; the 
work area must be immediately sprayed with water; and the VOC-contaminated soil must be 
directly loaded onto trucks, sprayed with additional water, covered, and transported to an 
AQMD-approved off-site treatment/disposal facility (refer to Section 5.17.1 for details regarding 
disposal of VOC-contaminated soil).  If VOC-contaminated soil registering OVA readings equal 
to or greater than 1,000 ppm is encountered, but trucks for immediate exporting are not available, 
soil disturbance in the immediate area must cease and may only resume once the excavation can 
proceed with direct loading of soil onto trucks.   
 
5.13.3 Non-VOC-Contaminated Soil 
 
Management of non-VOC-contaminated soil (e.g., stockpile sizes, cover requirements) will defer 
to the GC.   
 
5.14  Vapor Suppression and Dust Control 
 
To suppress vapor emissions during soil disturbances of VOC-contaminated soil, excavations 
should be kept moist by periodically spraying the work area with water.  In addition, exposed 
soil surfaces of stockpiles of VOC-contaminated soil should be kept moist with water.   
 
Dust control during the site redevelopment will defer to the protocol established by the GC.   
 
5.15  Surface Water Protection 
 
Responsibility for surface water protection (e.g., prevention of sediment runoff into storm drains) 
and implementation of best management practices (BMPs), if required for the site 
redevelopment, will defer to the GC.   
 
5.16  Soil Stockpile Sampling 
 
Excavated soil classified as non-VOC-contaminated through OVA screening as described in 
Section 5.10 must be characterized through the collection and analysis of samples to evaluate the 
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suitability of the material for reuse on-site, or, if exported, to evaluate whether the material meets 
the acceptance requirements of the receiving facility or facilities.  Prior to exporting off-site, 
excavated soil classified as VOC-contaminated through OVA screening as described in Section 
5.10 must be characterized through the collection and analysis of samples to evaluate whether 
the material meets the acceptance requirements of the receiving AQMD-approved 
treatment/disposal facility or facilities.  A set of laboratory analysis data for waste profiling must 
be generated for each exported soil designation category (excluding unrestricted soil).   
 
5.16.1 Sampling Frequency 
 
For exported soil, the sampling frequency will default to the sampling frequency specified by 
each selected receiving facility to meet the respective acceptance requirements.  If not provided, 
the sampling frequency will default to the procedures set forth in the most recently promulgated 
edition of the EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (EPA 
SW-846).  The guidance will also apply for establishing the sampling frequency of soil planned 
for on-site reuse as backfill.  In general, EPA SW-846 provides a method for assessing the mean 
concentration of a given chemical within a soil mass and the number of samples necessary to 
calculate this mean to within an acceptable confidence level.   
 
The following sampling schedule may be used to estimate the minimum number of samples 
necessary to meet the statistical requirements set forth in EPA SW-846:  
 
 Stockpiles less than 500 cubic yards: One sample for every 25 cubic yards 
 Stockpiles from 500 to 1,000 cubic yards: Twenty samples plus one sample for every 100 

cubic yards in excess of the initial 500 cubic yards 
 Stockpiles from 1,000 to 10,000 cubic yards: Twenty-five samples plus one sample for every 

500 cubic yards in excess of the initial 1,000 cubic yards 
 Stockpiles greater than 10,000 cubic yards: Forty-three samples plus one sample for every 

5,000 cubic yards in excess of the initial 10,000 cubic yards 
 
Note that the above schedule is only a guide and that more or less samples than specified may be 
required to meet the statistical requirements set forth in EPA SW-846.  In addition, it is not 
necessary to consider each individual stockpile separately.  Soils in separate stockpiles that are 
expected to exhibit similar conditions of COC impacts can be considered part of the same soil 
mass for the purposes of EPA SW-846 sampling.   
 
5.16.2 Sampling Protocol 
 
The method for selecting the soil stockpile sample locations (e.g., simple random sampling, 
systematic random sampling) will be based on the professional judgment of the EC and/or field-
screening results.   
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In general, discrete soil samples should be analyzed.  However, composite sampling may be 
acceptable depending on the receiving facility requirements, the professional judgment of the 
EC, and/or the target analytes.  Compositing should be completed by the laboratory and no more 
than four discrete samples should comprise a composite sample.  Composite samples should not 
be analyzed for target analytes that are volatile or semi-volatile.   
 
Samples should be collected in pre-cleaned, analysis-appropriate containers; preserved (e.g., 
sodium bisulfate, ice) as required for the specified analysis method; labeled with unique sample 
identifications; and transported to the laboratory under proper chain-of-custody protocol.   
 
Sampling equipment should be decontaminated between sampling points to reduce the potential 
for cross-contamination.   
 
5.16.3 Laboratory Analyses 
 
The laboratory analysis suite (e.g., target analytes, methods) for soil planned for on-site reuse as 
backfill is provided in Table 5.11-1.  For soil that will be exported, the laboratory analysis suite 
will default to the laboratory analysis suite specified by each selected receiving facility to meet 
the respective acceptance requirements.  However, at a minimum, samples should be analyzed 
for TPH-cc, CAM 17 Metals, and VOCs.   
 
The laboratory or laboratories conducting the sample analyses should be State-certified and run 
surrogate samples and method blanks as part of the Quality Assurance/Quality Control (QA/QC) 
program.  Analyses should be performed within the accepted method hold times.   
 
5.17  Exporting Soil Off-Site 
 
Three exported soil designation categories are anticipated: VOC-contaminated, unrestricted, and 
non-hazardous.  Procedures for exporting each soil designation category are discussed in the 
following Sections.   
 
5.17.1 Exporting of VOC-Contaminated Soil 
 
Excavated soil classified as VOC-contaminated through soil monitoring is not permitted to be 
reused on-site as backfill and must be exported off-site.  Soil classified as VOC-contaminated 
should be profiled based on the laboratory analysis results and transported under waste manifest 
documentation to an AQMD-approved facility or facilities permitted to receive the waste for 
treatment and/or disposal.  The EC will be responsible for selecting the appropriate receiving 
facility for VOC-contaminated soil.  Note that though the soil will be designated as VOC-
contaminated, the soil is anticipated to be classified as non-hazardous (as opposed to Resource 
Conservation & Recovery Act [RCRA] or non-RCRA hazardous) for waste disposal purposes 
given the historical usage of the subject property and the results of the previous subsurface 
investigation.   
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5.17.2 Exporting of Unrestricted Soil 
 
The GC will be responsible for selecting and complying with the requirements of the facility or 
facilities that will receive the exported unrestricted soil.  Note that other factors beyond the scope 
of the GMP (e.g., soil parameters such as pH) may affect whether a receiving facility is able to 
accept the unrestricted soil.   
 
5.17.3 Exporting of Non-Hazardous Soil 
 
Exported soil will be classified as non-hazardous if soil monitoring results designate the soil as 
non-VOC-contaminated, but the soil exhibits an odor and/or discoloration and/or laboratory 
analysis results indicate the presence of target analytes above the soil screening criteria provided 
in Table 5.11-1 and/or background levels (i.e., not meeting the acceptance requirements of the 
unrestricted soil receiving facility).   
 
Soil classified as non-hazardous should be profiled based on the laboratory analysis results and 
transported under proper bill of lading or waste manifest documentation to an appropriate off-site 
facility that is permitted to receive the waste for treatment and/or disposal (typically a soil 
recycler and/or landfill).  The EC or the EC in conjunction with the GC will be responsible for 
selecting the appropriate receiving facility for non-hazardous soil.   
 
5.17.4 Soil Classified as Hazardous Waste 
 
Given the historical usage of the subject property and the results of the previous subsurface 
investigation, generation of soil classified as RCRA or non-RCRA hazardous (i.e., meeting 
Federal or State hazardous waste criteria, respectively) is not anticipated during 
grading/redevelopment/construction activities.  However, if identified through the laboratory 
analysis results, soil classified as RCRA or non-RCRA hazardous should be profiled based on 
the laboratory analysis results and transported under waste manifest documentation to an off-site 
facility permitted to receive the waste for treatment and/or disposal (typically a landfill or 
incinerator).  Hazardous waste must be transported by a hauler licensed to transport hazardous 
waste.  The EC will be responsible for selecting the appropriate receiving facility for RCRA 
and/or non-RCRA hazardous soil.  
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6.0 REPORTING 
 
The EC will be responsible for preparing a summary report for submittal to the Client.  At a 
minimum, the report should include a summary of field activities, Rule 1166 compliance 
documentation (e.g., soil monitoring records) if VOC-contaminated soil was encountered; 
laboratory analysis reports; and off-site disposal documentation (if soil was exported).  The EC 
will also be responsible for complying with records and reporting requirements of the AQMD if 
VOC-contaminated soil was encountered.   
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7.0 SIGNATURES OF PARTICIPATING PROFESSIONALS 
 
Thank you for the opportunity to be of service.  If you have questions regarding this SMP, please contact 
the undersigned at (310) 615-4500.   
 
Sincerely,  
 
 
 
Samantha J. Harris, PG 
Project Geologist 
 
 
 
Kristine M. MacWilliams, PE 
Technical Director – Phase II Assessment 
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Appendix A: 
 

General Decision Process for Handling Disturbed Soil 
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Appendix B: 
 

Sample AQMD Rule 1166 Various Locations Mitigation Plan 



SAMPLE--SAMPLE--SAMPLE--SAMPLE--SAMPLE--SAMPLE--- 

Revised 12/07/05 1 

 

South Coast Air Quality Management District 
Sample Rule 1166 Various Locations Mitigation Plan 

 
 
 

Plan Issue Date: Date 
 
Company ID:  XXXXXX 
 
Mitigation Plan: XXXXXX 
 
Applicant:  Name 

Address 
City, CA, Zip Code 

 
Attention:   Contact Name 
Phone:  (XXX) XXX-XXXX  Fax:   (XXX) XXX-XXXX 
 

VARIOUS LOCATIONS 
Rule 1166 Contaminated Soil Mitigation Plan 

 
Reference is made to your application (A/N XXXXXX)-for the excavation and handling of VOC-contaminated soil at 
various locations within the South Coast Air Quality Management District. 
 
In accordance with Rule 1166 (c), this approved plan is required prior to commencing excavation of any underground 
storage tank or transfer piping which has previously been used to store or transfer volatile organic compounds (VOC) or 
during the excavation, handling, or storage of VOC-contaminated soils. 
 
The rights and privileges granted through the issuance of this plan are restricted exclusively to the plan holder to whom it 
was issued, and are non-transferable, even with the written or expressed consent of the plan holder listed above. 
 
A VARIOUS LOCATIONS PLAN can be used at a site to excavate and remove a maximum of 2000 cubic yards of VOC 
contaminated soil at the site. Any treatment or additional excavation of VOC contaminated soil at the site will require the 
issuance of a SITE SPECIFIC plan by the AQMD. Multiple use of VARIOUS LOCATIONS PLANS to excavate over 
2000 cubic yards of contaminated soil for the same site is prohibited per Rule 1166. 
 
This excavation and mitigation plan has been approved under the provisions of Rule 1166 of the Rules and Regulations of 
the AQMD and is subject to the following conditions. 
 

THIS PLAN WILL EXPIRE ONE YEAR FROM THE ISSUE DATE AND 
THERE IS NO AUTOMATIC RENEWAL PROCESS.  

 

TO MAINTAIN A CURRENT PLAN AFTER THE EXPIRATION DAT E, FILE AN 
APPLICATION FOR A NEW PLAN AT LEAST ONE MONTH  PRIOR TO ITS 
EXPIRATION.  CALL (909) 396-2682 OR E-MAIL rvishwanath@aqmd.gov FOR AN 
APPLICATION PACKAGE AND CURRENT FEE INFORMATION. 



SAMPLE--SAMPLE--SAMPLE--SAMPLE--SAMPLE--SAMPLE--- 

Revised 12/07/05 2 

 
 

PLAN CONDITIONS 

 

 
SECTION I – GENERAL REQUIREMENTS 
  
1. A SIGNED COPY OF THIS PLAN SHALL BE PRESENT AT EACH EXCAVATION SITE AT ALL 

TIMES AND SHALL BE MADE AVAILABLE TO AQMD PERSONNEL UPON REQUEST. 
  
2. THIS PLAN IS NOT VALID FOR THE EXCAVATION OF VOC CONTAMINATED SOILS AT 

LANDFILLS OR SITES USED FOR DISPOSAL OF REFUSE OR OTHER TYPES OF WASTE. 
 
3. THIS PLAN DOES NOT ALLOW THE TREATMENT OF VOC-CONTAMINATED SOIL BY THERMAL, 

CHEMICAL, OR MECHANICAL PROCESSES. ANY OF THE ABOVE TREATMENT PROCESSES 
REQUIRES A PERMIT TO OPERATE FROM THE AQMD AND A SITE-SPECIFIC RULE 1166 PLAN. 

 
4. THIS PLAN DOES NOT ALLOW BACK-FILLING OF TREATED VOC CONTAMINATED SOIL. BACK-

FILLING OF TREATED VOC CONTAMINATED SOIL MAY BE ALLOWED UNDER A SITE SPECIFIC 
RULE 1166 PLAN. 

 
5. THE TOTAL QUANTITY OF VOC CONTAMINATED SOIL EXCAVATED AND HANDLED AT EACH 

SITE SHALL NOT EXCEED 2000 CUBIC YARDS. THIS TOTAL INCLUDES ANY VOC CONTAMINATED 
SOILS EXCAVATED FROM THIS LOCATION UNDER A VARIOUS LOCATION PLAN WITHIN THE 
LAST TWELVE (12) CALENDAR MONTHS.  EXCAVATIONS INVOLVING QUANTITIES IN EXCESS OF 
2000 CUBIC YARDS OF VOC CONTAMINATED SOIL REQUIRES THE APPLICATION SUBMITTAL FOR 
A SITE SPECIFIC RULE 1166 EXCAVATION PLAN. 

 
6. THE AQMD SHALL BE IMMEDIATELY NOTIFIED OF ANY COMPLAINTS RECEIVED AS A RESULT OF 

ACTIVITIES CONDUCTED UNDER THIS PLAN. SUCH NOTIFICATION SHALL INCLUDE THE NATURE 
OF THE COMPLAINT, NUMBER OF COMPLAINANTS AND THE ACTION TAKEN BY THE PLAN 
HOLDER TO MITIGATE THE SOURCE OF THE COMPLAINT. 

  
7. DURING EACH STEP OF THE PROCESS UP TO AND INCLUDING THE REMOVAL AND DISPOSAL 

PROCESS, ALL PRECAUTIONS AND MEASURES SHALL BE TAKEN TO MINIMIZE THE RELEASE OF 
VOC, ODOR AND DUST. THIS INCLUDES BUT IS NOT LIMITED TO: THE USE OF ADDITIONAL 
PLASTIC SHEETING ON STOCKPILES, USE OF SUPPRESSANTS ON EXPOSED SOIL SURFACES & 
WORK AREAS AND MAINTAINING PAVED PUBLIC STREETS FREE OF SOIL DEPOSITS. 

  
8.      FOR THE PURPOSES OF RULE 1166 AND THIS PLAN, SOIL MEASURED PURSUANT TO RULE 1166 AS 

VOC CONTAMINATED SOIL, IS CONSIDERED AS VOC CONTAMINATED SOIL FROM THE TIME OF 
MEASUREMENT ONWARD, UNTIL THE SOIL IS TREATED PURSUANT TO AN APPROVED AQMD 
TREATMENT PROCESS. 

  
SECTION II – PRIOR TO EXCAVATION 
 

 

9. AT LEAST 24 HOURS PRIOR TO COMMENCING EXCAVATION OR GRADING OF SOIL AT THE SITE, 
THE EXECUTIVE OFFICER OR DESIGNEE SHALL BE NOTIFIED OF THE EXCAVATION BY FAX 
USING A FORM APPROVED BY THE EXECUTIVE OFFICER WHICH IS FULLY COMPLETED AND 
INCLUDING, THE NAME OF THE COMPANY PERFORMING THE EXCAVATION, AND THE 
APPLICATION NUMBER LISTED ON THIS MITIGATION PLAN. THE NOTIFICATION SHALL BE MADE 
BY FAXING THE NOTIFICATION FORM AT (909) 396-3342, DURING NORMAL BUSINESS HOURS. FAX 
NOTIFICATIONS WILL RECEIVE A REFERENCE NUMBER BY RETURN FAX OR CAN BE OBTAINED 
FROM THE AQMD BY PHONE. THE REFERENCE NUMBER SHALL BE RETAINED AS PROOF OF 
COMPLIANCE WITH THIS REQUIREMENT. 

 
REFERENCE NO:     NOTIFICATION DATE:     

 
 
10. COMPLETE VERIFICATION INFORMATION IN CONDITION NO. 30 AND OBTAIN REQUIRED 

SIGNATURES, PRIOR TO COMMENCING EXCAVATION. 
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SECTION III – MONITORING  
  
11.  DURING THE EXCAVATION PROCESS, AN ORGANIC VAPOR ANALYZER (OVA) SHALL BE ON 

SITE AT ALL TIMES.  THE OVA SHALL BE MAINTAINED IN GOOD WORKING ORDER AT ALL 
TIMES. AND SHALL BE CALIBRATED BY THE MANUFACTURER AT LEAST ONCE EVERY 
THREE MONTHS.  THE CALIBRATION OF THE OVA SHALL BE VERIFIED USING CERTIFIED 
CALIBRATION GAS AT THE BEGINNING OF EACH WORKING DAY WITH THE PROCEDURES 
SPECIFIED BY THE MANUFACTURER.  IF A CALIBRATION GAS OTHER THAN HEXANE IS USED, 
EACH MEASURED READING SHALL BE CORRELATED TO AND EXPRESSED AS HEXANE, USING 
EQUIVALENCY FACTORS PROVIDED BY THE MANUFACTURER. 

  
12. ALL MONITORING SHALL BE CONDUCTED AT A DISTANCE NO MORE THAN 3 INCHES ABOVE 

THE SOIL SURFACE USING AN OVA DESCRIBED IN CONDITION NO. 11 ABOVE.  MONITORING 
SHALL BE CONDUCTED AT A MINIMUM FREQUENCY OF ONE READING FOR EVERY TWO 
CUBIC YARDS OF SOIL EXCAVATED, NOT TO EXCEED FIFTEEN MINUTES BETWEEN 
READINGS.  ALL READINGS SHALL BE TAKEN NO LATER THAN THREE (3) MINUTES AFTER 
EACH LOAD OF SOIL IS EXCAVATED. 

 
13. ALL MONITORING SHALL BE CONDUCTED BY TRAINED PERSONNEL WHO ARE PROFICIENT 

IN THE USE OF THE HYDROCARBON MONITOR SELECTED FOR USE AT THIS SITE. 
 
14. WRITTEN RECORDS OF OVA MONITORING AND CALIBRATIONS REQUIRED ABOVE SHALL BE 

KEPT IN A FORMAT APPROVED BY THE AQMD.  THE APPROVED FORMAT IS INCLUDED ON 
PAGE 7 OF THIS PLAN.  THE CERTIFICATION ON ALL RECORDS SHALL BE SIGNED AND DATED 
ON THE DAY THE MEASUREMENTS ARE OBSERVED. 

 
15. UPON DETECTION OF VOC CONTAMINATED SOIL (READINGS 50 PPM OR GREATER), THE 

EXECUTIVE OFFICER OR DESIGNEE SHALL BE NOTIFIED WITHIN 24 HOURS  OF THE FIRST 
DETECTION OF VOC CONTAMINATION.  THE NOTIFICATION SHALL BE MADE BY FAXING THE 
NOTIFICATION FORM TO (909) 396-3342. A REFERENCE NUMBER WILL BE FAXED BACK OR 
WILL BE ISSUED WHEN THE FAX NOTIFICATION IS RECEIVED. ALL FAX NOTIFICATIONS 
SHALL BE FOLLOWED BY MAILING THE NOTIFICATION FORM TO THE DISTRICT 
POSTMARKED WITHIN 48 HOURS . THE REFERENCE NUMBER WILL BE RETAINED AS PROOF 
OF COMPLIANCE WITH THIS REQUIREMENT. 
 
REFERENCE NO:   NOTIFICATION DATE:  
   

 
SECTION IV – HANDLING AND STORAGE 
 
16. ALL VOC-CONTAMINATED SOIL BELOW 1000 PPM SHALL BE STOCKPILED, COVERED WITH 

PLASTIC SHEETING AND STORED SEPARATELY FROM NON-VOC-CONTAMINATED SOIL, OR 
IMMEDIATELY TRANSPORTED TO A TREATMENT FACILITY. 

 
17. A STOCKPILE SHALL NOT CONTAIN MORE THAN 400 CUBIC YARDS OF SOIL. 
 
18.  IF THE OVA MEASUREMENT IS GREATER THAN 50 PPMV BUT LESS THAN 1000 PPMV 
 

A) THE AFFECTED WORK AREA AND LOAD OF SOIL SHALL BE SPRAYED WITH WATER AND/OR 
APPROVED VAPOR SUPPRESSANT. 

B) CONTAMINATED SOIL IN STOCKPILES SHALL BE COVERED WITH PLASTIC SHEETING 
WHICH OVERLAP A MINIMUM OF TWENTY-FOUR INCHES AND ARE SECURED SO THAT NO 
PORTION OF THE CONTAMINATED SOIL IS EXPOSED TO THE ATMOSPHERE. IN THE COURSE 
OF HANDLING THE STOCKPILE, ONLY THE WORKING FACE OF THE STOCKPILE MAY BE 
UNCOVERED. 

 
19.  IF THE OVA MEASUREMENT EQUALS OR IS GREATER THAN 1000 PPM, STOP EXCAVATION TO 

NOTIFY THE DISTRICT IMMEDIATELY OR WITHIN ONE HOUR OF DETECTION AND, 
 
A) THE AFFECTED SOIL AND WORKING AREA SHALL BE IMMEDIATELY SPRAYED WITH 

WATER OR AN APPROVED VAPOR SUPPRESSANT, AND EITHER: 
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B) THE CONTAMINATED SOIL EXCAVATED SHALL BE IMMEDIATELY PLACED 
IN AQMD APPROVED SEALED CONTAINERS, OR, 

 
C) DIRECTLY LOADED IN TRUCKS, SPRAYED WITH ADDITIONAL WATER OR APPROVED VAPOR 

SUPRESSANT, COVERED, AND TRANSPORTED IMMEDIATELY OFF SITE  AS PER CONDITION 
#25 OF THIS PLAN,  OR,  

 
D) OTHER ALTERNATIVE STORAGE METHODS WITH PRIOR WRITTEN APPROVAL FROM THE 

AQMD. 
 
20. DURING EXCAVATION, THE ONLY EXPOSED VOC CONTAMINATED SOIL SHALL BE 

RESTRICTED TO THE IMMEDIATE WORKING AREA OF THE SITE OR STOCKPILE.  ALL OTHER 
PORTIONS OF THE STOCKPILE SHALL BE COVERED WITH PLASTIC SHEETING, WITH SEAMS, 
WHICH OVERLAP A MINIMUM OF TWENTY-FOUR INCHES AND ARE SECURED WITH DUCT 
TAPE.  ANY EXPOSED VOC-CONTAMINATED SOIL SURFACES (WORK FACE) SHALL BE KEPT 
MOIST WITH WATER OR OTHER APPROVED SUPPRESSANTS AT ALL TIMES, AND SHALL BE 
RE-COVERED DURING PERIODS OF INACTIVITY LONGER THAN ONE (1) HOUR.  AT THE END 
OF EACH WORKING DAY, ALL STOCKPILES SHALL BE COMPLETELY COVERED AND 
SECURELY ANCHORED TO PREVENT ANY EXPOSURE OF SOIL TO THE ATMOSPHERE. 

  
21.   ONCE COVERED WITH PLASTIC SHEETING, STOCKPILES SHALL REMAIN UNDISTURBED UNTIL 

REMOVED FROM SITE. 
 
22. DAILY INSPECTIONS SHALL BE CONDUCTED OF ALL COVERED VOC-CONTAMINATED 

STOCKPILES TO ENSURE THE INTEGRITY OF THE PLASTIC COVER.  SUCH INSPECTIONS 
SHALL INCLUDE A VISUAL INSPECTION OF ALL SEAMS AND PLASTIC COVER SURFACES.  
ANY HOLES, TEARS OR ANY OTHER POTENTIAL SOURCES OF FUGITIVE VOC EMISSIONS 
SHALL BE REPAIRED IMMEDIATELY.  DAILY RECORDS SHALL BE MAINTAINED TO ENSURE 
COMPLIANCE WITH THIS CONDITION. 

 
 
23. VOC CONTAMINATED SOIL SHALL NOT BE SPREAD ON-SITE OR OFF-SITE. THIS INCLUDES 

ANY UNNECESSARY MOVEMENT OR AGITATION OF SOIL THAT MAY CAUSE THE 
UNCONTROLLED EVAPORATION OF VOC’S INTO THE ATMOSPHERE, INCLUDING THE 
RESHAPING OR RELOCATION OF STOCKPILES. 

 
SECTION V – SOIL REMOVAL AND DISPOSAL 
 
24. ALL EXCAVATED VOC-CONTAMINATED SOIL SHALL BE REMOVED FROM THE SITE WITHIN 

THIRTY (30) DAYS  OF ITS EXCAVATION.  
 
25.   ALL VOC-CONTAMINATED SOIL REMOVED FROM THE SITE SHALL BE TRANSPORTED TO AN 

APPROVED TREATMENT/DISPOSAL FACILITY. IF THE RECEIVING FACILITY IS LOCATED 
WITHIN THE AQMD'S JURISDICTION, IT SHALL BE THE RESPONSIBILITY OF THE PLAN 
HOLDER TO ENSURE THAT THE RECEIVING FACILITY POSSESSES THE REQUIRED AQMD 
PERMITS AND PLANS. 

 
SECTION VI - RECORDS AND REPORTING 
 
26.  A WRITTEN REPORT SHALL BE PROVIDED TO THE AQMD WITHIN 30 DAYS OF INITIAL 

DETECTION OF CONTAMINATED SOIL, WHICH INCLUDES THE FOLLOWING INFORMATION. 
 
 A)  THE STATUS OF THE EXCAVATION PIT, AND ANY VOC CONTAMINATED SOIL 

REMAINING ON SITE. 
 

B)   A BRIEF SUMMARY INDICATING IF ADDITIONAL CLEAN UP EFFORTS ARE NECESSARY, 
THE ADDITIONAL QUANTITY OF VOC CONTAMINATED SOILS TO BE EXCAVATED AND THE 
PROJECTED SCHEDULE OF THE EXCAVATION. 
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27.  RECORDS OF DISPOSAL SHALL BE MAINTAINED FOR ALL VOC-CONTAMINATED SOIL 
REMOVED FROM THIS SITE. SUCH RECORDS SHALL BE CLEARLY LABELED “ SCAQMD RULE 
1166-VOC CONTAMINATED SOIL”  AND SHALL INCLUDE THE IDENTIFICATION AND THE 
LOCATION OF, 1) THE GENERATOR, 2) TRANSPORTER AND 3) RECEIVING FACILITY. IN 
ADDITION, SUCH RECORDS SHALL BE SIGNED AND DATED BY EACH OF THE ABOVE 
PARTIES INDICATING RECEIPT OR RELINQUISHMENT OF THE VOC-CONTAMINATED SOIL AT 
THE TIME CUSTODY IS TRANSFERRED. 

 
28.   RECORDS OF DISPOSAL OF VOC-CONTAMINATED SOIL SHALL BE MAINTAINED ON SITE 

DURING THE EXCAVATION AND LATER MAINTAINED FOR A PERIOD OF TWO (2) YEARS. THE 
RECORDS SHALL BE MADE AVAILABLE TO AQMD PERSONNEL UPON REQUEST. 
 

29. WITHIN THIRTY (30) DAYS  AFTER THE EXCAVATION AT THE SITE IS COMPLETED, THE 
WRITTEN RECORDS UNDER CONDITIONS NO. 14, 22, AND 27 SHALL BE SUBMITTED TO THE 
AQMD AT THE FOLLOWING ADDRESS. 

 
SOUTH COAST AIR QUALITY MGMT DISTRICT 
ENGINEERING & COMPLIANCE DIVISION 
TOXICS & WASTE MANAGEMENT UNIT 
(RULE 1166 COMPLIANCE) 
21865 E. COPLEY DR. 
DIAMOND BAR, CA. 91765-4182 
 

SECTION VII – VERIFICATION AND SIGNATURE 
 

30. THIS PLAN IS NOT VALID UNTILL ALL PARTIES HAVE REVIEWED AND SIGNED THE 
VERIFICATION STATEMENT BELOW. 

 
Site Name 

 

Type of Business 

Address 

 

City Zip 

Responsible Party (Owner/Operator) 

 

Phone 

Address City 

 

Zip 

 
I CERTIFY THAT I HAVE REVIEWED AND UNDERSTAND THE CONDITIONS CONTAINED WITHIN THIS 
PLAN.  IN SIGNING BELOW, I ACKNOWLEDGE THAT UNDER THE PROVISIONS OF RULE 1166, I CAN BE 
HELD RESPONSIBILE FOR THE REQUIREMENTS SET FORTH IN THIS PLAN. 
 
Responsible Party 

 

Responsible Party Signature 

 

Date Signed 

General Contractor 

 

General Contractor Signature Date Signed 

Excavation Contractor 

 

Excavation Contractor Signature Date Signed 

Environmental Consultant 

 

Environmental Consultant Signature Date Signed 

   
 

DEFINITIONS 
 
 
Excavation Is the process of digging out and removing materials including any material 

necessary to that process such as the digging out and removal of asphalt or 
concrete necessary to expose, dig out and remove known VOC contaminated 
soil. 
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Organic Vapor Analyzer (OVA) For the purposes of this plan, an OVA is an hydrocarbon monitor utilizing 

flame ionization, photo ionization or other analytical methods complying 
with 40 CFR PART 60 APPENDIX A, EPA METHOD 21 SECTION 3, 
"DETERMINATION OF VOLATILE  ORGANIC COMPOUND LEAKS, 
MONITORING INSTRUMENT SPECIFICATIONS.  The monitor shall be 
capable of being calibrated using hexane at a range of 0 parts per million by 
volume (PPMV) to 50 PPMV, and at a detection range of at least 30 PPMV 
to 1100 PPMV 

 
Responsible Party For the purposes of this plan, Responsible Party is the party financially 

responsible for initiating the excavation.  This may include the property 
owner or the tank operator. This excludes contractors working for the 
property owner or operator, and any other party that lacks the direct authority 
to immediately treat all VOC contaminated soils generated at the excavation 
site. 

 
VOC Contaminated Soil Is soil that registers a concentration of 50 PPM or greater of volatile organic 

compounds as measured before suppression materials have been applied and 
at a distance of no more than three inches from the surface of the excavated 
soil with an organic vapor analyzer calibrated with hexane. 

 
Volatile Organic Compound (VOC) Is any volatile compound of carbon, excluding methane, carbon monoxide, 

carbon dioxide, carbonic acid, metallic carbides or carbonates, ammonium 
carbonate, and exempt compounds. Exempt compounds areas defined in Rule 
102 – Definitions of Terms. 

 
Once issued, this plan is subject to further review by the AQMD and may be revoked if excavation 
activities are found in violation of plan conditions or AQMD’s Rules and Regulations.  Failure to 
comply with one or more of the conditions contained within this plan constitutes a violation of 
Rules 221 and 1166. 
 
Other governmental agencies may require approval before any excavation begins.  It shall be the 
responsibility of the applicant to obtain that approval.  The South Coast Air Quality Management 
District shall not be responsible or liable for any losses because of measures required or taken 
pursuant to the requirements of this approved 1166 Contaminated Soil Mitigation Plan. 
 
Questions regarding this plan should be directed to Ranjit Vishwanath at (909) 396-2682. 
 
 

Very truly yours, 
 
 
 
David Jones 
Air Quality Analysis and Compliance Supervisor 

 
DJ:RV:6/3/03 
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Rule 1166 Soil Monitoring Records 
Company Name 
 

Facility/Site Information 

Plan #:  Name: 

 
ID #:  Address: 

Reference No(s). City:                                                                       Zip: 

 

   

Monitor Information Calibration Data Monitoring Personnel 
 

Excavation Summary  
(Upon completion of each page) 

Brand: Gas: Name: Total Cubic Yds 

(This page) 

 

Model: Date Company: Total Cubic Yds 

(To date) 

 

Type By Phone: Removed from 

Site (To date) 

 

   

Time VOC Concentration (PPMV) @ 

Excavated Load 
Comment Time VOC Concentration (PPMV)@ 

Excavated Load 
Comment 

 
Every 

15 min. 

Reading Hexane 

Factor 

Adjusted 

Reading 

 Every 

15 min. 
Reading Hexane 

Factor 

Adjusted 

Reading 

 

          
 

          
 

          
 

          
 

          
 

          
 

          
 

 
 

         

 
 

         

 
 

         

 
 

         

 
 

         

I certify that the information contained in the above document is true and correct.  I further certify that the above listed hydrocarbon monitor was 
operated in a manner consistent with the manufacturer’s specifications and the conditions specified within this plan.  In addition, I certify that the above 
readings represent the actual measurements I observed and recorded during the excavation process. 

 
SIGNATURE:  DATE:  
 





 
 
 

Fire Behavior Analysis Report 
Cielo Vista 

 
 

Prepared for: 
Orange County Fire Authority 

Planning and Development Services 
Prepared By: 

 
 
 
 

Revised: August 27, 2013 

Fire Behavior Analysis Report                                                                                    Page 1 
 



 
Table of Contents 

 

Purpose of Report ........................................................................................................................... 3 

Geographic Description .................................................................................................................. 3 

CAL FIRE Local Responsibility Area Very High Fire Hazard Severity Zone Map ................... 5 

Fire History .................................................................................................................................. 6 

Fire Behavior .................................................................................................................................. 8 

Wildland Interface Fuel Types .................................................................................................... 8 

Fuels Summary .......................................................................................................................... 10 

Wind Patterns and Weather Inputs ............................................................................................ 10 

BehavePlus Fire Behavior Inputs and Results: ......................................................................... 15 

Fire Behavoir Summary ............................................................................................................ 22 

Fuel Modification Zones/Fire Protection Features ....................................................................... 23 

Radiant Heat Walls .................................................................................................................... 26 

Report Summary ........................................................................................................................... 29 

Appendix A ................................................................................................................................... 31 

Plant Communities .................................................................................................................... 31 

Appendix B ................................................................................................................................... 32 

Site Photos ................................................................................................................................. 32 

Visual Simulations of Project Interface ..................................................................................... 39 

Appendix C ................................................................................................................................... 42 

Behave Reports .......................................................................................................................... 42 

Appendix D - 2010 California Residential Code Section R327 
 
Appendix E - Vegetation Management Maintenance Guidelines for Property Owners 
 
  

 

 
 
  

Fire Behavior Analysis Report                                                                                    Page 2 
 



 

Purpose of Report 
 
Firesafe Planning Solutions performed an assessment of the risks related wildland fire and to 
establish the appropriate criteria for a defensible space installation and maintenance program that 
will reduce the intensity of a wildfire approaching the Cielo Vista residential community.  This 
report will provide the results of the assessment and provide objective support of the defensible 
space installation and maintenance program for this community that is equal to or greater than 
the risk which would be encountered in a worst case scenario.  The study takes into consideration 
existing/future vegetative interface fuels, topography, and weather conditions during a fire.  The 
report provides results of computer calculations that measured the fire intensity from a worst 
case scenario wildfire in both the extreme (Santa Ana- NE wind) and the predominate (Onshore 
– Southwest wind) conditions.  The results of fire behavior calculations have been incorporated 
into the fire protection design built into the Cielo Vista development. 
 
Geographic Description 
 
The Cielo Vista site is located in a Fire Hazard Severity Zone in Orange County within the City 
of Yorba Linda’s sphere of influence but within the unincorporated area of Orange County.  The 
Cielo Vista Project proposes to develop a maximum of 112 single-family dwellings on 
approximately 84 acres located in unincorporated Orange County. The proposed dwellings and 
associated infrastructure would occupy approximately 47.6 acres of the project site, while 
approximately 36.3 acres of the site would be preserved as permanent open space. The 
permanent open space would consist of the site’s natural habitat as well as the Project’s fuel 
modification zones, but exclusive of private slopes, water quality basins and roadways. 
 

The proposed project is bordered by existing development 
to the west, north and south.  The west and south sides of 
Cielo Vista has interface areas which are typical of 
existing development in the area.  The east and north sides 
of the proposed community are bounded by open space 
areas which will create wildland interfaces at these 
locations.  Further to the north is the existing Casino 
Ridge development.   
 
On the next page, the Regional Location and Project 
Vicinity Map from the draft EIR has been provide for 
reference.  To the left is the project super imposed on an 
aerial photo of the project area. 
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Regional Location and Project Vicinity Map from the draft EIR 
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CAL FIRE Local Responsibility Area Very High Fire Hazard Severity Zone Map 
 

 
Project Location 

  
 

As shown above, the project site is in the State Responsibility Area (SRA) as identified by CAL 
FIRE per state law and is completely within Very High Fire Hazard Severity Zone of that map.  
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Fire History 
        Project Site 

 
 
Only two fires have occurred on the project site that are within the CalFire database.   The first 
began on October 28, 1980; the Owl fire consumed over 18,330 acres in Orange and Riverside 
counties while the Freeway Complex started on November 15, 2008 and burned 30,305 acres.  
The Owl fire destroyed three structures, which were scheduled for demolition before the fire.  
The Freeway Complex destroyed 187 homes, damaged another 127 homes.  Two commercial 
structures were destroyed and two others damaged.  It should be noted that structured that 
survived the 1980 fire, were destroyed during the 2008 fire.  According to the After Action 
Report from the Orange County Fire Authority, all structures damaged or destroyed were 
impacted by ember intrusion rather than by radiant heat or direct flame contact from the 
wildland.  Some structures did burn through fire communicating from one burning structure to 
the next. 
 
Historical fire corridors exist to the north and south of the project site.  The large majority of the 
fires with in the area in the CalFire database have burned from the east to the west under high 
wind conditions and normally in the fall.  The graphic on the next page shows some of these fires 
and the ultimate fire perimeters when they were finally contained. 
 
 
 
 
 
 
 
 

Freeway Fire - 2008 

Owl Fire - 1980 
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Fire Travel within the Historic Fire Corridors 
 

Fire in this area tend to burn 
from east to west 
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Fire Behavior 
 
Firesafe Planning Solutions used a computer software program titled, “BehavePlus Fire 
Modeling System 5.0.4” to predict the level of wildfire intensity for a fire approaching Cileo 
Vista .  BehavePlus, is a fire behavior prediction and fuel modeling system and is one of the most 
accurate methods for predicting wildland fire behavior.  The BehavePlus fire behavior computer 
modeling system is utilized by wildland fire experts nationwide.  Vegetative fuels are recognized 
as fuel models within the BehavePlus program.  The fuel models in the computer program, are 
also referenced from the book titled, “Aids to Determining Fuel Models for Estimating Fire 
Behavior”.  The fuel models were designed to aid in determining fuel types and are used in 
calculating and estimating fire behavior.  We used BehavePlus to measure the intensity of a fire 
moving towards this development.   
 
The fire model describes the fire behavior only within the flaming front of the fire.  The primary 
moving force in the fire is dead fuel less than ¼” in diameter.  These are the finest fuels that 
carry the fire.  Fuels larger than ¼” contribute to fire intensity, but not necessarily to fire spread 
as much as the fine fuels.   The BehavePlus fire model describes a wildfire spreading through 
surface fuels, which are the burnable materials within 6’ of the ground and contiguous to the 
ground.   
 
This type of modeling will demonstrate that the proposed protection is the best fire defense 
system for Cielo Vista.  The Modeling will show that the structures are significantly further away 
than the most extreme flame lengths and intensity that would be produced.  Instead of estimating 
with the exact fuel models for calculating fire behavior, we have used worst case scenario factors 
and fuel models to ensure a further safety cushion in the computer fire behavior calculations and 
results analysis. 
 
BehavePlus Related References: 
 
1.  Aids to Determining Fuel Models for Estimating Fire Behavior, Hal E.  Anderson.  General 
    Technical Report INT-122 April 1982.United States Department of Agriculture - Forest 

Service,      Intermountain Station, Ogden, Utah 84401. 
 
2.  BehavePlus: Fire Behavior Prediction and Fuel Modeling System - BURN Subsystem. 
    General Technical Report INT-194.   Patricia L.  Andrews, United States 
    Department of Agriculture - Forest Service, Intermountain Station, Ogden, Utah 84401 
 
Wildland Interface Fuel Types 
 
For the purposes of modeling in the plan, Fuel Models gs2, sh5, model 4 and SCAL18 were 
used: 
 
Fuel Model GS2 is shrubs that are 1 to 3 feet high and a moderate grass load. Spread rate high; 

flame length moderate. 
Fuel Model SH5 is a heavy shrub load, depth 4-6 feet – representative of area of brush growth 

on and offsite (all aspects) where slope is not significant enough for Fuel Model 4 
growth.   
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Fuel Model 4 is a heavy southern mixed chaparral – representative of the north aspect natural 

hillside where brush is growing offsite of the project in a typical southern California 
wildland interface. 

Fuel Model SCAL18 is a southern California specific model for coastal sage scrub and northern 
mixed chaparral with and average fuel depth of 3 feet. 

 
The map below shows the site overlaid on an aerial photo.  Plant communities are shown in the 
legend.  A larger copy is provided in the Appendix A 
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Fuels Summary 
The predominate fuels in the project site are grasses, grass/scrub mixtures and chaparral.  The 
only locations which have areas of moderate to heavy fuels are on the northern aspects of the 
steeper canyon.   Some of these areas will be adjacent to the project site but none are below or 
immediately aligned to the with the wind/topograhy so as to create a condition where slope, wind 
and fuel are in full alignment.  All of the fuels within the development area will be removed and 
replaced with plants from the approved palette.  A series of photos are used to show the 
predominate vegetation on the site in Appendix B of this report.  The graphic below illustrates 
the difference in fuel loading on the north and south aspects adjacent to the project site. 
 

 
 
Wind Patterns and Weather Inputs 
After a review of the local RAWS (Remote Access Weather Station) data, the most extreme 
wind patterns and speeds relating to wildfires were enter into the modeling programs (BEHAVE 
and Wind Ninja).  All other lesser wind patterns and wind speeds normally produce less fire 
intensity based on a fire in wildland fuels.  Several RAWS are available in the area of the project 
but the one closest only has two years of data so one a few miles away has been used.  Since 
some data gaps exist, data from two sites have been used.   First is Tonner Canyon, for which a 
wind rose has been completed and is shown the following page.  This graphic clearly shows that 
the predominate wind is south to southwest and the strongest winds are from the east and east-
northeast.  The other graphic is from the RAWS in Brea which has five years of data.  The 
summary is shown and graphed on the following page. 
 

North Aspect 

South Aspect 
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The graph above clearly shows the predominate wind direction is from the south to southwest.  
Storm come in from the northwest and the occasionally Santa Ana Wind event brings a east or 
northeast wind.  The strongest wind gust measured 31 mph at this site.   

 
The two most extreme wind patterns/wildland fuel alignments are:    
 

• A 50 mph northeast to easterly Santa Ana wind.   
• A rare 25 mph dry south to southwest on-shore, for the normal prevailing wind. 

 
Temperature and relative humidity max/min are also taken from the RAWS data. 
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Using the Wind Ninja software, the wind and the relationship to the topography has been 
determined to NOT be a factor with this development.  Limited wind channeling is achieved on 
any wind pattern at the project site.  The changes in topography at the project site are simply too 
minor to overcome the wind in any scenario.  The predominate wind (from the southwest) 
intersection the project boundaries from developed areas where no significant wildland fuel bed 
exist as shown below. 
 
Southwest Wind 

 
 
The graphics on the next page show a northeast wind (top) and an east wind (bottom).  More 
wind channeling occurs with the NE wind than the E wind as the E wind runs parallel with the 
canyons thereby creating very little resistance to change the direction.   Some ridgeline 
acceleration (orange arrows) occurs away from the development site and above the project site 
elevation.  Some minor wind sheltering (green and blue arrows) occurs in the deeper drainages 
between the two development sites.  Yellow arrows are average wind speed and the modeling 
showed no extreme acceleration (red arrows) near the project site. 
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Northeast Wind 

 
 
East Wind 

 
Note:  no wind acceleration or wind channeling on the site. 
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Wind from the east will travel down the two canyons east of the project site as shown above.   
Any fire within these canyons will be influenced by the wind and by the topography of the 
canyon.  Once again the difference in fuel load on the north and south aspects is clearly visible 
and it should also be noted that the slope of the northern aspects is also significantly greater.  
 
BehavePlus Fire Behavior Inputs and Results: 
 
Inputs for the Behave Plus Fire Behavior Model were as follows: 

 
Moisture scenarios used are extreme.  One-hour fuels at 3%, ten-hour at 4% and hundred-hour at 
5%.   Herbaceous live fuels are modeled at fully cured (30%) and woody fuels at 50%.  Model 
runs have been completed for various aspects on the two wind scenarios and for an east wind 
with slope influences.  All scenarios assumed a 100% (1:1 slope), except the north aspect 
influence which used 200% as the worst case.  Aspects are shown on the model scenario and the 
spread direction is shown in 15 degree increments to show the slope effect and when and/or if it 
over powers the wind. 
 
Behave runs have been completed for both the NE Santa Ana wind and the onshore SW wind.  
The moisture scenario are unchanged to simulate the rear dry onshore that can occur when the 
Santa Ana winds break down and on shore flow is resumed but the air immediately offshore is 
the dry air that has been pushed out to see by the NE wind event.  This condition is rare and only 
last for a short period of time as the air further out to sea, will have increased moisture level 
when then return to the land by the onshore breeze.  An east wind has been modeled to show the 
effects of fuel and slope in the canyons to the east of the project site and to get a better idea of 
how the fire will behave in these interface areas. 
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The Behave outputs are attached in the appendixes but have been summarized here for 
discussion purposes.  The fire that has been modeled here is a fast running wind driven fire that 
burns in an elliptical pattern shown below by the red arrows.  To the right are the calculated 
flame lengths for each of the directions of spread for the worst case scenarios modeled.  We find 
that a maximum flame length for SCAL18 of 41.8 feet is possible at the head of the fire, when 
the fire is running across the slope with a continuous fuel bed that is consistent enough to 
produce a self-sustaining, self propagating fire.  It is important to note that flames only 15 
degrees out of the perfect alignment of all the factors are about one-half the size if the flaming 
point of the fire.  Another 15 degrees drops the flame lengths to less than 1/3 of the flaming 
point.  Fire to the flanks and backing fire are small enough to extinguished using hand tools. 
 

               
 

  
 
 
A summary matrix of the modeling result is found on the next four pages

Spread
Dir
deg SCAL18 gs2 sh5

0 3.2 2.1 4.2
15 3.1 2 4
30 3 1.9 3.9
45 3 1.9 3.8
60 3 1.8 3.8
75 3.1 1.9 3.9
90 3.3 1.9 4
105 3.5 2 4.2
120 3.8 2.1 4.5
135 4.2 2.3 4.9
150 4.9 2.6 5.6
165 6 2.9 6.5
180 7.8 3.5 8.1
195 11.5 4.5 10.8
210 23.1 6.5 16.8
225 41.8 11.6 37.3
240 15.3 23.1 34.2
255 9.2 10.3 16.1
270 6.7 6 10.5
285 5.4 4.3 7.9
300 4.5 3.4 6.4
315 4 2.9 5.5
330 3.6 2.5 4.9
345 3.4 2.3 4.5
360 3.2 2.1 4.2

Fuel Model
Flame Length (ft)
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East 50 mph - S Aspect

Spread Fuel Fuel Fuel Fuel 
Dir
deg SCAL18 gs2 sh5 SCAL18 gs2 sh5 SCAL18 gs2 sh5 4 SCAL18 gs2

0 8.7 14.9 24.5 1.9 4.1 6 0.9 2.7 3.6 7.8 3.2 4.9
15 18.2 30.6 50.6 1.5 3.2 4.8 0.9 2.4 3.2 7 2.4 3.8
30 58 90.7 153.9 1.3 2.7 4 0.8 2.2 3 6.4 1.9 3.1
45 229.2 275.4 505.9 1.1 2.4 3.5 0.8 2.1 2.9 6.1 1.6 2.6
60 58 90.7 153.9 1 2.2 3.2 0.8 2 2.9 6.1 1.4 2.4
75 18.2 30.6 50.6 1 2.1 3.1 0.9 2.1 3 6.2 1.3 2.2
90 8.7 14.9 24.5 1 2 3 1 2.2 3.3 6.6 1.2 2.1
105 5.2 8.9 14.6 1 2.1 3.1 1.1 2.4 3.6 7.3 1.2 2.1
120 3.5 6.1 10 1 2.2 3.2 1.4 2.7 4.2 8.4 1.2 2.2
135 2.6 4.5 7.4 1.1 2.4 3.5 1.7 3.3 5.2 10.1 1.2 2.3
150 2.1 3.6 5.9 1.3 2.7 4 2.4 4.1 6.8 12.9 1.4 2.6
165 1.8 3 5 1.5 3.2 4.8 3.7 5.6 9.5 17.6 1.5 3
180 1.5 2.7 4.4 1.9 4.1 6 6.5 8.4 15 26.7 1.8 3.6
195 1.4 2.4 4 2.6 5.5 8 15.3 14.3 28.3 46.9 2.3 4.7
210 1.3 2.3 3.8 3.8 8.1 11.9 70 31.2 74.3 107.2 3.1 6.5
225 1.3 2.3 3.7 6.4 13.6 20.1 252.8 111.6 419.8 431.3 4.5 10.1
240 1.3 2.3 3.8 13.8 28.9 42.6 28.5 497.7 347.2 1296.4 7.5 18.5
255 1.4 2.4 4 48.1 97.3 145.2 9.5 85.5 67 208.7 15.5 45.2
270 1.5 2.7 4.4 322.9 504.5 814.2 4.7 26.8 26.5 70.9 49.5 202.7
285 1.8 3 5 48.1 97.3 145.2 2.9 12.9 14.4 35.6 258 268.7
300 2.1 3.6 5.9 13.8 28.9 42.6 2 7.8 9.2 21.9 60.2 53.9
315 2.6 4.5 7.4 6.4 13.6 20.1 1.5 5.3 6.6 15.2 17.4 20.6
330 3.5 6.1 10 3.8 8.1 11.9 1.2 4 5.1 11.5 8.1 11
345 5.2 8.9 14.6 2.6 5.5 8 1 3.2 4.2 9.2 4.7 6.9
360 8.7 14.9 24.5 1.9 4.1 6 0.9 2.7 3.6 7.8 3.2 4.9

East 50 mph - N AspectEast 50mphSouthWest 30 mph

Surface Rate of Spread (ch/h)
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East 50 mph - S Aspect

Spread Fuel 
Dir
deg SCAL18 gs2 sh5 SCAL18 gs2 sh5 SCAL18 gs2 sh5 4 SCAL18 gs2

0 652 156 866 143 43 212 70 28 127 469 239 52
15 1363 321 1791 114 34 168 65 25 114 416 177 40
30 4348 953 5446 96 29 141 62 23 107 384 140 32
45 17182 2893 17901 84 25 124 61 22 103 368 118 28
60 4348 953 5446 77 23 114 63 21 104 364 103 25
75 1363 321 1791 73 22 108 67 22 107 373 94 23
90 652 156 866 72 21 106 74 23 115 397 89 22
105 388 94 518 73 22 108 85 25 129 437 88 22
120 264 64 353 77 23 114 102 29 150 502 89 23
135 196 48 263 84 25 124 131 35 183 604 93 24
150 156 38 209 96 29 141 180 44 239 770 102 27
165 131 32 176 114 34 168 274 59 337 1055 115 31
180 115 28 155 143 43 212 487 88 531 1596 137 38
195 106 26 142 193 58 285 1146 150 1000 2805 172 49
210 100 24 135 285 85 420 5247 327 2627 6412 230 69
225 99 24 132 483 143 710 18950 1172 14854 25794 336 106
240 100 24 135 1031 304 1507 2134 5229 12283 77530 561 194
255 106 26 142 3604 1022 5139 709 898 2370 12481 1163 475
270 115 28 155 24210 5300 28809 356 281 938 4240 3713 2129
285 131 32 176 3604 1022 5139 218 136 508 2130 19342 2823
300 156 38 209 1031 304 1507 152 82 326 1307 4513 566
315 196 48 263 483 143 710 115 56 233 907 1303 217
330 264 64 353 285 85 420 93 42 180 685 605 115
345 388 94 518 193 58 285 79 33 148 553 355 73
360 652 156 866 143 43 212 70 28 127 469 239 52

SouthWest 30 mph

Fuel Model

East 50 mph - N Aspect

Fuel Model

East 50mph

Fuel Model
Fireline Intensity (Btu/ft/s)
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East 50 mph - S Aspect

Spread Fuel 
Dir
deg SCAL18 gs2 sh5 SCAL18 gs2 sh5 SCAL18 gs2 sh5 4 SCAL18 gs2

0 8.9 4.6 10.1 4.4 2.5 5.3 3.2 2.1 4.2 7.6 5.6 2.8
15 12.4 6.4 14.1 4 2.3 4.8 3.1 2 4 7.2 4.9 2.4
30 21.2 10.6 23.5 3.7 2.1 4.4 3 1.9 3.9 7 4.4 2.2
45 39.9 17.6 40.7 3.5 2 4.1 3 1.9 3.8 6.8 4 2.1
60 21.2 10.6 23.5 3.3 1.9 4 3 1.8 3.8 6.8 3.8 2
75 12.4 6.4 14.1 3.2 1.9 3.9 3.1 1.9 3.9 6.9 3.6 1.9
90 8.9 4.6 10.1 3.2 1.8 3.8 3.3 1.9 4 7.1 3.6 1.9
105 7 3.6 8 3.2 1.9 3.9 3.5 2 4.2 7.4 3.5 1.9
120 5.8 3 6.7 3.3 1.9 4 3.8 2.1 4.5 7.9 3.5 1.9
135 5.1 2.7 5.8 3.5 2 4.1 4.2 2.3 4.9 8.6 3.6 2
150 4.6 2.4 5.3 3.7 2.1 4.4 4.9 2.6 5.6 9.6 3.8 2.1
165 4.2 2.2 4.9 4 2.3 4.8 6 2.9 6.5 11.1 4 2.2
180 4 2.1 4.6 4.4 2.5 5.3 7.8 3.5 8.1 13.4 4.3 2.4
195 3.8 2 4.4 5.1 2.9 6.1 11.5 4.5 10.8 17.3 4.8 2.7
210 3.7 2 4.3 6.1 3.5 7.2 23.1 6.5 16.8 25.4 5.5 3.2
225 3.7 1.9 4.3 7.7 4.4 9.2 41.8 11.6 37.3 48.1 6.5 3.9
240 3.7 2 4.3 10.9 6.2 13 15.3 23.1 34.2 79.9 8.3 5.1
255 3.8 2 4.4 19.5 10.9 22.9 9.2 10.3 16.1 34.5 11.6 7.7
270 4 2.1 4.6 46.8 23.2 50.7 6.7 6 10.5 21 19.7 15.3
285 4.2 2.2 4.9 19.5 10.9 22.9 5.4 4.3 7.9 15.3 42.2 17.4
300 4.6 2.4 5.3 10.9 6.2 13 4.5 3.4 6.4 12.2 21.6 8.3
315 5.1 2.7 5.8 7.7 4.4 9.2 4 2.9 5.5 10.3 12.2 5.3
330 5.8 3 6.7 6.1 3.5 7.2 3.6 2.5 4.9 9.1 8.6 4
345 7 3.6 8 5.1 2.9 6.1 3.4 2.3 4.5 8.2 6.7 3.2
360 8.9 4.6 10.1 4.4 2.5 5.3 3.2 2.1 4.2 7.6 5.6 2.8

SouthWest 30 mph

Fuel Model

East 50 mph - N AspectEast 50mph

Fuel ModelFuel Model
Flame Length (ft)
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East 50 mph - S Aspect

Spread Fuel 
Dir
deg SCAL18 gs2 sh5 SCAL18 gs2 sh5 SCAL18 gs2 sh5 4 SCAL18 gs2

0 45 45 45 270 270 270 221 239 232 237 286 279
15 45 45 45 270 270 270 221 239 232 237 286 279
30 45 45 45 270 270 270 221 239 232 237 286 279
45 45 45 45 270 270 270 221 239 232 237 286 279
60 45 45 45 270 270 270 221 239 232 237 286 279
75 45 45 45 270 270 270 221 239 232 237 286 279
90 45 45 45 270 270 270 221 239 232 237 286 279
105 45 45 45 270 270 270 221 239 232 237 286 279
120 45 45 45 270 270 270 221 239 232 237 286 279
135 45 45 45 270 270 270 221 239 232 237 286 279
150 45 45 45 270 270 270 221 239 232 237 286 279
165 45 45 45 270 270 270 221 239 232 237 286 279
180 45 45 45 270 270 270 221 239 232 237 286 279
195 45 45 45 270 270 270 221 239 232 237 286 279
210 45 45 45 270 270 270 221 239 232 237 286 279
225 45 45 45 270 270 270 221 239 232 237 286 279
240 45 45 45 270 270 270 221 239 232 237 286 279
255 45 45 45 270 270 270 221 239 232 237 286 279
270 45 45 45 270 270 270 221 239 232 237 286 279
285 45 45 45 270 270 270 221 239 232 237 286 279
300 45 45 45 270 270 270 221 239 232 237 286 279
315 45 45 45 270 270 270 221 239 232 237 286 279
330 45 45 45 270 270 270 221 239 232 237 286 279
345 45 45 45 270 270 270 221 239 232 237 286 279
360 45 45 45 270 270 270 221 239 232 237 286 279

SouthWest 30 mph East 50 mph - N Aspect

Fuel Model

East 50mph

Fuel Model
Direction of Maximum Spread 

Fuel Model
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The fire behavior relative to the topography and structures within the project is an important 
factor in the development of the fire protection system for this development.   Shown below, the 
north aspect due east of the southerly portion of the project site has significant fuels but is not in 
a location that will create an expose to the project site.   The red arrows (not to scale) show that 
an east wind carrying fire down this canyon would be influenced by the slope and fuel to have 
the largest flame length be upslope away from the project site structures.   Flames coming at the 
project site would be significantly less.  The vegetation in the bottom of the canyon and on the 
south aspect, simply do not have enough fuel to produce the large flame lengths of the north 
aspect.  The largest flame length impacting the fuel modification zone would be less than 25 feet 
and well within the 2:1 ratio needed for protecting the structures.  In fact, the ration would be 
more in line with the 4:1 ratio required for a “safety zone” where personnel and equipment 
would be safe without the use of radiant heat shelters. 
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Fire Behavoir Summary 
 
While the modeling indicates that flame lengths of just under 50 feet are possible under perfect 
conditions, this is unlikely due to predominate winds that drive wildland fires and arrangment of 
the slopes and fuel relative to the structures.  The fuels are not aligned with the slope and wind 
and fuels are not continueous enough to drive fire behavior to the level of the equilibrium spread 
rates used in the modeling in most of the areas adjacent to the fuel modification zones.  Flanking 
fire of six to eight feet maximum is expected at the property line of the lots within the 
development or at the base of the fuel modification zones or radiant heat walls.  In all areas, the 
2:1 safety ratio is achieved and in most areas the ratio is 4:1 or more. 
 
Most of the fuels that would have been an issue with the development will be removed and 
replaced with approved vegetation as a part of the grading and project development.   
 
Associated with the fuel modification plan, the Project would incorporate a landscape plan that 
utilizes a plant palette consisting of fire resistant plants, native and appropriate non-native 
drought tolerant species in accordance with Orange County Fire Authority (OCFA) guidelines. 
The Project’s fuel modification plan would provide fire protection for the Project, as well for the 
existing residences to the south and west of the project site. A detailed description of the fire 
protection plan to be implemented for the Project and illustrations of the Project’s fuel 
modification zones is included in Section 4.7, Hazards and Hazardous Materials, in this Draft 
EIR. 
 
The technical results provided as part of the Fire Behavior Analysis within this report were 
obtained using Behave Plus version 5.0.5. and Wind Ninja software. 
 

 
Tim Chavez 
Wildland Interface Specialist 
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Fuel Modification Zones/Fire Protection Features 
 
The Project would implement a fire protection plan that would comply with or exceed the 
Orange County Fire Authority’s (OCFA) standards for Very High Fire Hazard Severity 
Zone/Special Fire Protection Areas.  Fire protection measures as part of the project would 
include, but are not limited to, fire-resistant structures adjoining natural open space areas and 
fuel modification/management to help suppress wildland fires. Several areas of the project site 
would require fuel modification. Fuel modification would occur within four zones with each 
zone designed specifically to help suppress a fire in different ways. The zones would include 
requirements for minimum structure setbacks, permanent irrigation systems, fire resistant plants 
from an approved plant list by the County, landscape and planting maintenance (i.e., thinning 
and removal of dead plants). On the following page is a description of the fuel modification 
zones. 
 
ZONE A - NON-COMBUSTILBE CONSTRUCTION: 
10'-0" to 95'-0" setback zone for non-combustible construction only.  Zone A shall be maintained 
by the Homeowners Association. 
 
ZONE B - WET ZONE (100% REMOVAL UNDESIRABLE SHRUBS): 
First 5'-0" to 186'-0" from Zone A. Zone B shall be cleared of all undesirable plant species, 
irrigated, and planted with species from Attachment 8. Exceptions to save desirable species may 
be submitted for approval by the OCFA on a site specific basis. 
 
ZONE C - THINNING ZONE (50% THINNING NATIVE SHRUBS): 
21'-0" - 100'-0" out from Zone B. Zone C shall be non-irrigated and required horizontal and 
vertical spacing of plant groups in accordance with Attachement 6 and removal of all dead and 
dying vegetation and undesirable species from Attachment 7. Minimum thinning percentage of 
plant removal is 50%. Zone C area shall be maintained the Homeowners Association. 
 
SPECIAL MAINTENANCE AREA - WET ZONE AND DRY ZONE: 
The Special Maintenance Areas have maintenance requirements to reduce the chances of ignition 
from wildfires. They need maintenance just as fuel modification zones do and shall be 
maintained on a year round basis, with removal of all dead and dying plant material, replacement 
of dead or diseased species with plant material with the same growth characteristics from the 
approved landscape plans. Irrigation shall be verified on a regular basis to ensure it is in a 
working a condition and the plants shall be irrigated as necessary to keep them healthy with their 
appropriate moisture content. A copy of the approved Landscape Plans shall be provided to the 
HOA by the developer and remain on record indefinitely with the HOA. Copies of plans shall be 
provided to the contracted maintenance company. It is the responsibility of the HOA to forward a 
copy of the approved Landscape Plans to any new property management company. The HOA 
shall inspect the special maintenance areas twice a year to ensure the special maintenance areas 
retain the original design of the areas. 
 
The following are further Special Maintenance Area (SMA) requirements:  

• Other than trees, a large percentage of the special maintenance area shall 
consist of a ground cover that naturally grows no taller than 2 feet in height. 
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• The areas are completely irrigated and have plants that need irrigation to 

retain healthy fuel moisture. 
• Any dead and dying specimens and branches shall be removed. 
• Leaf litter on top of vegetative cover shall be removed. 
• Landscape design Plans shall be retained by the HOA indefinitely and the 

slopes shall always remain as they were designed.  
• As plants migrate or new plants seed-in, those shall be removed to retain the 

original design.  
• Future changes to slope designs shall be approved by OCFA.  
• The maintenance requirements of the special maintenance areas shall be 

factored into the funding with the fuel modification zones. 
• Special Maintenance Areas shall be designed and also maintained as to not 

provide direct flame or an excessive amount of radiant heat on structures. 
• Special Maintenance Areas will have a limited use of native grasses as 

approved by OCFA. 
 
PRIVATE HOMEOWNER SIDE YARD SLOPES: 
Planting Plans for the private homeowner side yard slopes shall be reviewed by the HOA and 
shall be devoid of eucalyptus, juniper, cedar, cypress, washingtonia robusta (mexican fan palm), 
acacia (except for acacia desert carpet) and pine trees, California sagebrush, chamise, buckwheat 
and black and white sage (Salvia spp.). Additionally California Fescue (Festuca californica) shall 
not be planted or included within any seed mix as recorded within the CC&R's. 
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Two areas within the project site will not be capable of providing a typical 170 foot fuel 
modification zone.  These areas would be protected in an equal but alternative method by 
increasing the irrigated zone(s) to 100 feet and providing a six foot high radiant heat wall at the 
bottom of the fuel modification zone (indicated by dotted red line). 
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Radiant Heat Walls 
As indicated in the defensible space design, a block wall/radiant heat wall will be constructed 
when a fuel modification zone is not possible without offsite improvements.  In all cases, the 
wall has been placed where the fuels below the structure is not of a continuous nature, not in 
alignment with the slope and Santa Ana winds or the predominate wind (S).  In most cases, the 
radiant heat wall is at the base of the irrigated zone and down slope from the native vegetation   
 

 
 
 
 

 
 
The radiant heat walls are perpendicular to the wind but parallel with the slope.  This is shown 
on the graphic on the following page where the radiant heat wall locations are in red and the east 
wind shown in yellow.   The radiant heat walls are at the property line and will be constructed on 
what is essentally the native slope that is shown in the graphic. 
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These walls will be either block or tempered glass over block similar to those shown below. 
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These types of walls are extremely effective when used at the top of the slope in light to 
moderate fuels.  The extreme fire behavior that can be produced by high winds also bends the 
fire over making it travel more parallel to the ground.  The harder the wind, the more the flame 
angle will be and the more effective the radiant heat wall will become.   
 
 
Report Summary 
 
The Cielo Vista project will have a number of features and factors which make the community 
safer than any other development currently in the area.   These include: 
 

• New homes will provide a buffer against the flame front for home to the west (historic 
fire comes from the east) 

• All homes lost in Freeway Complex in this area were lost to ember intrusion not the 
flaming fire front but the new project will have a minimum 2:1 ratio of flame length to 
fuel modification zone.  Most areas will be 4:1 ratio. 

• All homes will be fully protected by automatic fire sprinklers and are unlikely to produce 
ember plumes as they will not likely burn to a point of having a downwind ember cast 

• Evacuation routes have at least two directions of travel from the project entrance(s) and 
many options within a relative short distance 

• Water system, wide roads, wildland access points, Full 170 foot fuel modification (or 
equivalent) make this project as defendable as possible and will not need a large number 
of resources during a fire. 

 
The Cielo Vista project is has been designed and protected by the most recently adopted codes 
and practices.  Firesafe has used the BEHAVE model to measure the intensity of a fire moving 
towards this development to design a protection system that will ensure that the project will be 
safe from wildland fires even without fire department suppression activities .  Flame lengths and 
fire intensity are ultimately reduced by the installation and maintenance of the fuel modification 
plan through the use of the irrigated Zone A and B, the removal of fuels in the Zone C and the 
radiant heat walls surrounding the homes on the perimeter where 170 foot zone cannot be 
achieved.   
 
Based on the scientific fire bahavior analysis, exterior portions of future structures or attic spaces 
will not ignite from the exterior fire exposure from a wildland vegetation fire.  This is primarily 
because the greatest fire energy is too far away from the structures due to the low plant densities 
within the fuel modification zones and the construction feature requirements.   
 
The codes enforced by the Orange County Fire Authority for Fuel Modification were developed 
to handle the exact type of fuels that are interfacing with this future development.   
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We recommend approval of this Fire Behavior Report as an accurate and acceptable assessment 
of the hazard and risk factors for the Cielo Vista development as they relate to wildland fire 
protection. 
 
 
Respectfully; Concurrence; 

  
Tim Chavez David Oatis 
Wildland Interface Specialist Principal, Firesafe Planning Solutions 
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Appendix A 

Plant Communities 
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Appendix B 
 

Site Photos 
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Visual Simulations of Project Interface 

 
Dorinda Road looking southeast  
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Dorinda Road looking northeast  
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Aspen Way looking to the northeast towards Casino Ridge. 
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Appendix C 
Behave Reports 
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