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31 May 2006 
 
Via U.S. & Electronic Mail 
 
Ms. Kim Clark 
County of Los Angeles Fire Department 
Health Hazardous Materials Division 
5825 Rickenbacker Road 
Commerce, California 90040-3027 
 
Subject: Site Summary Report 

28801 Hasley Canyon Road  
Castaic, California 

Dear Ms. Clark: 

As requested by the Los Angeles County Fire Department (LACFD),  
ERM-West, Inc. (ERM), on behalf of Los Valles Company, Inc. (Los Valles), 
is submitting a site summary report to document site investigation and 
remediation activities conducted at the Los Valles site in Castaic, California.  
The overall purpose of this cover letter and report is to summarize 
environmental activities completed at the site and to provide justification 
for transitioning site remediation activities from an active to a passive 
phase. 

The 432-acre site is located along the north flank of Hasley Canyon, 
approximately 3 miles northwest of the city of Santa Clarita and east of 
Sloan Canyon, in the Castaic Hills area of the western San Gabriel 
Mountains.  The site is largely undeveloped, but contains a number of 
graded dirt roads and three approximately one-acre graded areas (pads) 
that were historically used to support oil production activities.  A total of 
ten oil wells were previously operated on the pads.  The oil production 
wells, installed in the 1970s or 1980s, were closed and properly abandoned 
in April 2003.  The California Department of Oil and Gas (D.O.G.) reviewed 
closure reports and issued written approval for the well closures.  Previous 
oil production activities resulted in potential environmental impacts at 
these three areas.  The three former production areas are referred to as:  

1. AEO Lease – Burns/Crist (AEO Pad);  

2. SADD Lease – North Pad; and  

3. SADD Lease - South Pad.  
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Los Valles is in the process of developing the site as a residential and 
recreational, mixed-use development consisting of single-family, custom 
luxury homes and a championship golf course.  No homes are proposed 
above the areas containing impacted soil.  The land directly above the 
impacted areas will be used for the planned golf course. 

Since early 2003, Los Valles has completed the following tasks to evaluate 
impacted materials at the site: 

• Abandonment and closure of oil wells; 

• Phase I Environmental Site Assessment; 

• Limited Phase II Site Investigation; 

• Pipeline removal; and 

• Investigation of subsurface petroleum hydrocarbon impacts. 

Total petroleum hydrocarbon (TPH) impacted soil was identified at the site, 
primarily at the SADD Lease – North Pad.  A Remedial Action Plan (RAP) 
was prepared and approved by the LACFD in 2004 to propose remedial 
activities designed to address impacted soil present at the site.  The overall 
objective of the remediation program was to eliminate potential exposure to 
constituents of concern (COCs).  

Potential exposure pathways to COCs, based on proposed land use, 
included  

• Direct contact with impacted soil;  

• Ingestion of impacted soil; 

• Inhalation of impacted air; and 

• Ingestion of impacted groundwater.  

A combination of concentration (conservative baseline target objectives) and 
performance-based criteria was used to determine when remediation 
activities would be complete, such as: 

•  Mass removal; 

•  Asymptotic recovery during best available technology application; and 

•  Risk reduction/elimination. 
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To achieve the RAP objectives, a set of interrelated remediation activities 
was proposed, including excavation, active soil venting, passive soil 
venting, and groundwater monitoring.  Excavation activities were intended 
to minimize the dermal and soil ingestion pathways by removing the 
potential for direct contact to future site users and construction workers. 
Active and passive soil venting addresses the inhalation and groundwater 
ingestion pathways, as well as groundwater protection by removing the 
mobile COCs.  

The RAP proposed soil excavation up to 10 feet below ground surface for 
the impacted areas. To remediate the remaining impacted soil, a soil 
venting program was proposed for both the North and South Pads.  Two 
phases were proposed for the soil venting program, (1) an active phase 
where a soil vapor extraction (SVE) system extracted vapors, via vacuum, 
from the soil through a network of vapor extraction wells for treatment; and 
(2) a passive phase where the wells are simply vented to the atmosphere.  
Transitioning from active to passive venting would occur once active 
venting reaches asymptotic levels for influent concentration and mass 
removal rates.  A groundwater well installation and monitoring program 
was proposed to assess groundwater quality.   

To date, Los Valles has completed the following remedial activities: 

• Excavation and off-site disposal of shallow impacted soil; 

• Installation of a vapor barrier at the bottom of the excavation and 
directly over the residual impacted soil; 

• Installation and operation of an active soil venting system (i.e., SVE and 
treatment system);  

• Evaluation of current potential health risks related to residual impacted 
soil; and 

• Groundwater monitoring. 

The completed excavation and backfilling activities created a minimum of 
10 feet of buffer soil from the shallowest residual impacted soil from 
potential receptors, in effect, eliminating the direct contact with impacted 
soil and ingestion of impacted soil exposure pathways.  The excavation 
activities covered minor stained soil at the AEO Pad and over 1,000 cubic 
yards of shallow soil at the SADD Lease-North and South Pads.  
Additionally, shallow pipelines were removed throughout the site. 
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The vapor barrier and active soil venting activities completed to date 
greatly reduced the potential risks to future site receptors (including nearby 
residences, golf course workers and visitors, and construction workers) 
from an inhalation of impacted air perspective.  Active soil venting 
activities were performed at the SADD Lease-North Pad, which removed 
over 14,600 pounds of hydrocarbons from the subsurface.  Mass removal 
rates and system influent concentrations have decreased by approximately 
90 percent or greater and have reached asymptotic conditions.   

A screening-level health risk assessment (HRA) was conducted to evaluate 
whether passive venting of residual impacted soil would pose a health risk 
to future site users or occupants, considering the proposed golf course and 
residential development.  It should be noted that no residential structures 
would be built over the impacted areas.  The HRA concluded that the 
maximum predicted individual excess carcinogenic risks at all modeled 
locations would be well below the Office of Environmental Health Hazards 
Assessment (OEHHA) recommended significance level.  Correspondingly, 
the non-carcinogenic chronic and acute hazard indices predicted in this 
analysis have also been shown to be orders of magnitude below the 
OEHHA recommended significance level.  As such, the passive venting of 
the soil gas wells in the SADD Lease-North and South Pads are not 
predicted to cause any significant health risk to future residents, workers, or 
guests during the construction or operation of the proposed golf course. 

Los Valles recognizes that the ingestion of impacted groundwater exposure 
pathway has not been addressed in this letter or attached report.  Los Valles 
has conducted groundwater monitoring at the site since early 2003 and has 
only observed low (less than the drinking water standards) and sporadic 
detections of TPH constituents at the site.  Los Valles understands that it 
will need to contact the Regional Water Quality Control Board (RWQCB) to 
resolve this issue once the soil impacts are addressed with the LACFD. 

In summary, impacted soil was identified and characterized at the Los 
Valles site.  Remedial activities have been performed to remove and reduce 
contaminant mass.  A HRA provided confirmation that residual impacted 
soil poses no significant risks to future site users.  In addition, monitoring 
has demonstrated that groundwater is not significantly impacted and the 
continuation of the active system will have no net benefit to groundwater 
quality beneath the site.  At this time, Los Valles requests that the LACFD 
approve the shutdown of the active soil venting system and transitioning to 
the passive venting phase.   
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As discussed previously with the LACFD, Los Valles will perform a final 
round of sampling at the site.  This sampling event will consist of two 
components: 

1. Soil sampling at four to six locations, at multiple depths, at the SADD 
Lease North Pad; and 

2. Confirmation soil vapor sampling from all existing passive venting 
wells. 

Los Valles and ERM understand that the LACFD will work with OEHHA to 
review this document.  Submittal of this document is consistent with 
discussions between the LACFD and Los Valles/ERM in late 2005 and 
May 2006.  We look forward to your response.  We will also coordinate the 
field sampling schedule with the LACFD.  If you have any questions 
regarding this project, please contact me at (714) 430-1476.   
 
Sincerely, 
 
 
Truong Mai, P.E.  
Partner  

TTM/taa/0021456.40 

cc: Mr. Jeff Kaplinski, Los Valles Company, Inc. 
 Ms. Amber Sakai, Los Valles Company, Inc. 
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13 July 2006  
 
 
Ms. Amber Sakai 
Mr. Jeff Kaplinski 
233 Wilshire Blvd, Suite 800 
Santa Monica, CA 90401 
 
Subject: Los Valles Company, Inc. 
 
Dear Ms. Sakai and Mr. Kaplinski: 

As requested, a summary of the Los Valles project in Castaic, California 
is presented below. 

ERM was contracted in May 2004 to investigate and remediate a 432-
acre site that contained past oilfield production operations.  The site, 
which was known to be impacted by diluent and other petroleum 
hydrocarbons, was scheduled for redevelopment as a new 
championship-caliber golf course surrounded by 209 custom-built 
homes.  As grading activities were scheduled to begin in 2006, ERM 
proposed a phased approach including the following components: 

1. Active remediation of shallow soil - excavation of impacted soil to 
10 feet below ground surface and installation of a vapor 
membrane; 

2. Active remediation of deeper soil - soil vapor extraction and 
treatment; 

3. Passive remediation of deeper soil – soil venting using existing 
wells; and 

4. Groundwater monitoring. 

Task 1 is complete.  Los Valles has also conducted a human health 
risk assessment to support a regulatory decision to authorize 
shutdown of the active soil remediation system (Task 2).  The risk 
assessment concluded that passive soil venting poses no significant 
health risks to future site users, including golf course workers, 
golfers, or adjacent residences.  The regulatory agencies are currently 
reviewing the risk assessment report.  Lastly, ground water 
monitoring results indicate that little or no ground water impacts 
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exist at the site; however, minimal long-term ground water 
monitoring may be required by the regulatory agencies in the future.   

Based on the chemical nature of diluent, the current site conditions do 
not appear to represent a significant risk to potential site users of the 
planned redevelopment. 

Please let me know if you have any questions. 
 
Sincerely, 
 

 
Truong T. Mai, P.E. 
Partner 
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1.0 INTRODUCTION 

On behalf of Palmer Investments, Inc., (Palmer) ERM-West, Inc., (ERM) 
has prepared this Workplan for proposed remediation activities at the 
Former SADD Lease site (Site) in Los Angeles County, California 
(Figure 1).  

The 432-acre Site is largely undeveloped land with the exception of three 
production areas (approximately 1 acre each) previously used for crude 
oil extraction.  Previous oil production activities resulted in potential 
environmental impacts at these three areas.  The three former production 
areas are referred to as the AEO Lease Pad, SADD Lease – North Pad, and 
SADD Lease - South Pad (Figure 2).  Based on results of previous 
investigations, minor soil impacts exist at or near these three areas and 
warrant remedial action. 

The overall objective of this Workplan is to propose remedial actions to 
address the identified impacted areas.  Specifically, this document 
describes the remedial actions and provides detailed procedures for 
implementation. 

The Workplan is organized as follows: 

• Section 2.0 summarizes available Site background information, 
including previous investigation results; 

• Section 3.0 discusses the remedial objectives of the Remedial Action 
Plan; 

• Section 4.0 describes the proposed remediation activities including soil 
excavation, active and passive soil venting, and groundwater 
monitoring programs; 

• Section 5.0 discusses health and safety requirements for the proposed 
field activities; 

• Section 6.0 proposes a project schedule;  

• Section 7.0 provides references. 
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2.0 SITE BACKGROUND 

2.1 GENERAL SITE DESCRIPTION AND HISTORY 

The Site is located along the north flank of Hasley Canyon, approximately 
3 miles northwest of the city of Santa Clarita, and east of Sloan Canyon, in 
the Castaic Hills area of the western San Gabriel Mountains. 

The Site is largely undeveloped, but contains a number of graded dirt 
roads and three, one-acre graded areas (pads) which were historically 
used to support oil production activities.  Ten oil wells were previously 
located at the pads.  The oil production wells, installed in the 1970s or 
1980s were closed and properly abandoned in April 2003.  The California 
Department of Oil and Gas (D.O.G.) reviewed closure reports and issued 
written approval for the well closures. 

2.2 SURFACE DRAINAGE, GEOLOGY AND HYDROGEOLOGY 

Four small canyons drain southwards across the site into the Hasley 
Canyon Wash, then into Castaic Creek to the east, and finally into the 
Santa Clara River.  The tributary streams are incised into the alluvium 
indicating fairly recent rejuvenation.  All of the streams on the property, 
including Hasley Canyon Wash, are seasonally intermittent. 

Recent age alluvium is present within the canyons.  The Saugus Formation 
outcrops along the ridges and underlays the alluvium in the canyons 
throughout the general area of the site.  Groundwater is extracted from 
the Saugus Formation and used for a variety of purposes in the Santa 
Clarita area.  It is estimated that the Saugus Formation stores 
approximately 1 million acre-feet of water, and that it has historically 
supplied between 7,500 and 15,000 acre-feet of water annually.  Currently, 
it is planned that an additional 10,000 to 20,000 acre-feet of water per year 
will be extracted from the Saugus Formation through new wells to 
support planned development activities in the area.  Although 
groundwater is present at depths of approximately 50 to 100 feet below 
ground surface (bgs) at the Site, usable groundwater has reportedly been 
extracted from much greater depths (approximately 3,000 feet bgs).   

Other water supply sources in the Santa Clarita area include the alluvial 
aquifer associated with the Santa Clarita River (located 2 miles east of the 
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Site) and imported water from the State Water Project.  As of 1999, The 
Los Angeles County Waterworks District No. 36 provided imported water 
to approximately 827 connections in the Hasley Canyon and Val Verde 
areas. 

2.3 SUMMARY OF PREVIOUS ENVIRONMENTAL ACTIVITIES 

A Phase I Environmental Site Assessment (ESA), Phase II Site 
Investigation, and a pipeline removal program were conducted at the Site 
by California Environmental Geologist and Engineers, Inc. (CEGE) prior 
to December 2003.  Following closure and sign off by D.O.G., CEGE was 
engaged to remove portions of subsurface pipeline and further investigate 
and document Site conditions.  Stained and odorous soil was discovered 
when CEGE removed the pipelines at the SADD Lease North Pad and 
SADD Lease South Pad in June and July of 2003. 

Subsequent soil, soil gas and groundwater investigations were performed 
by CEGE and ERM.  In addition, pipeline removal activities associated 
with the former production areas of shallow soil excavations at the former 
AEO Lease Pad were also performed. 

The results of these activities indicate the following: 

• Chemical analyses conducted on numerous soil and groundwater 
samples did not detect the presence of any chemicals of concern 
(COCs) other than those typically associated with petroleum 
hydrocarbons; 

• The petroleum hydrocarbons present at the Site contain a relatively 
low volatile content, and occur at or near the three former production 
areas;  

• Following targeted soil excavation, remaining soil impacts at the AEO 
Lease – Burns/Crist Pad are minimal and, does not warrant additional 
remedial actions;  

• Limited soil impacts at both the SADD Lease – North and South Pads 
warrant additional remedial actions; and 

• No contaminants were detected above their maximum contaminant 
level (MCL) or United States Environmental Protection Agency 
(USEPA) Region IX Tap Water Preliminary Remediation Goals (PRGs) 
in the groundwater samples. 

The areas of impacted soil in the SADD Lease North Pad and SADD Lease 
South Pad areas are shown on Figures 3 and 4, respectively.  In addition, 
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the location of groundwater monitoring wells with respect to the three 
former oil production areas and the hydrocarbon impacts are shown in 
Figure 5. 

Detailed discussion of the investigation results are presented in the 
Evaluation of Subsurface Petroleum Hydrocarbon Impacts (ERM, 2004). 

2.4 PROPOSED LAND USE 

Palmer is in the process of developing the Site as a residential and 
recreational mixed use development, consisting of single-family custom 
homes and a championship golf course.  A preliminary development plan 
is shown on Figure 6.  As presented, no homes are proposed above the 
areas containing impacted soil.  The anticipated land use directly above 
the impacted areas will be features of the golf course. 
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3.0 REMEDIAL OBJECTIVES 

The overall objective of the remediation program is to eliminate potential 
exposure to constituents of concern (COCs).  The areas that are impacted 
by petroleum hydrocarbons at the site will be used as part of the planned 
golf course associated with the new development.  Potential exposure 
pathways of COCs, based on the planned use, include ingestion of 
impacted soil and groundwater, direct contact with impacted soil, and 
inhalation of impacted air.  The criteria used to determine when clean up 
is complete will be a combination of concentration and performance based 
criteria, such as: 

• Mass removal; 

• Asymptotic recovery during best available technology application; and 

• Risk reduction/elimination 

Preliminary clean-up levels have been developed to provide conservative 
baseline target objectives for VOCs.  These factors may be modified based 
on subsequent monitoring of performance-based criteria during active 
remedial application.  The preliminary clean-up levels have been 
generated using the Attenuation Factor Method for VOCs developed by 
the California Regional Water Quality Control Board, Los Angeles Region 
(May, 1996).  Utilizing this methodology, clean-up levels were calculated 
for benzene, toluene, ethylbenzene and xylenes (BTEX). Attenuation 
Factors are a measure of VOC contaminants that can be retained in the soil 
above groundwater as a function of retention of chemical by the distance 
and lithology of soils encountered during its transport to groundwater.  
Tables A1- A8 in Appendix A provide the Attenuation Factor Calculations 
and consequent soil clean-up levels for the BTEX compounds at the SADD 
Lease North and South Pads. Figures 7 and 8 provide analytical results for 
soil sampling from previous investigations. Analytical results that exceed 
the preliminary clean-up levels given in Tables A1-A8 are shaded in 
Figures 7 and 8. 

To confirm closure, a set of interrelated remediation activities are 
proposed including excavation, active soil venting and passive soil 
venting.  Excavation activities will eliminate the dermal and soil ingestion 
pathways by removing the potential for direct contact to future site users 
and construction workers. Active and passive soil venting addresses the 
inhalation and groundwater ingestion pathways by removing the mobile 
COCs. 
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The lateral limits of the impacted areas have been conservatively 
projected, as shown in Figures 3 and 4, for the SADD Lease North Pad and 
South Pad, respectively.  Following the completion of remedial efforts, it is 
anticipated that non-mobil petroleum hydrocarbons will remain in place 
at depths of greater than 10 feet below ground surface.  Based on 
conservative assumptions with respect to the vertical and lateral extent of 
non-mobile petroleum hydrocarbons, the total volume of TPH-impacted 
soil to be left in place at the SADD North Parcel following remediation is 
less than 24,000 cubic yards.  Less than 6,000 cubic yards of non-mobile 
TPH-impacted soil will be left in place at the South Pad based on similar 
conservative assumptions. 
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4.0 PROPOSED REMEDIAL ACTIONS 

The results of Site investigations completed to date indicate that the Site 
has been impacted with petroleum hydrocarbons.  Soil impacts requiring 
remediation are limited to the SADD Lease North and South Pads.  To 
address these impacts, Palmer proposes a remediation program consisting 
of the following three components: 

1. Soil Excavation – Soil excavation activities are proposed to remove the 
shallow impacted soil and to create a buffer zone of at least 10 feet 
between any residual impacted material and the ground surface.  To 
achieve this objective, Palmer proposes a soil excavation program 
consisting of removal and off-Site disposal of the top 10 feet of soil in 
designated regions within the SADD Lease North and South Pads, 
installation of a vapor barrier at the bottom of the excavations, and 
backfilling and compaction of the excavations with clean, imported 
material.  It should be noted that the areas proposed for soil excavation 
are also proposed to be “fill” areas for the final Site development.  This 
arrangement ensures that more than 10 feet of clean material will 
separate any residual impacted soil from the ground surface. This 
excavation activity essentially removes the direct exposure pathway 
through dermal contact and soil ingestion and ensures that human 
health is not affected. 

2. Soil Venting System – Although soil excavation activities effectively 
remove the upper 10 feet of impacted soil, residual impacted material 
warrants additional remedial actions.  To address the residual 
impacted material, Palmer proposes the installation and operation of 
an active and passive soil venting system within the SADD Lease 
North and South Pads.  

Initially, 1 to 10 pore volumes of air will be removed from the system 
to replenish the oxygen levels and eliminate the accumulated vapor 
phase VOCs. Once a sufficient number of pore volumes have been 
removed from the vadose zone and treated, a decision will be made to 
either continue extraction or reverse the process such that ambient air 
is injected into the subsurface. The injection of ambient air will refresh 
subsurface oxygen levels and allow subsurface biodegradation of 
aromatic and petroleum hydrocarbons to continue. 

The decision to either continue extraction or to begin injection will be 
based on: 
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• Mass recovery rate measured during extraction; and 

• Degree of in situ aerobic degradation based on the measurement of 
subsurface oxygen concentrations after a period of system 
shutdown. 

At some point the VOC concentrations in the extracted vapors or the 
rate of aerobic degradation will level off (reach asymptotic levels). 
When asymptotic conditions have been confirmed, confirmation soil 
sampling will be performed to determine the achievable VOC 
concentrations after the application of these best available technology 
(BAT) remedial efforts. 

An application for site closure will then be made based on the 
sampling results and the following performance based criteria: 

• VOC mass reduction; 

• Asymptotic recovery rates; 

• BAT application; and 

• Risk reduction/elimination. 

Following the active soil venting phase, extraction and/or air injection 
equipment will be removed from the site and the wellhead at selected 
wells will be modified to allow passive venting to occur. 

3. Groundwater Monitoring Well Installation and Sampling– Although 
negligible groundwater impacts currently exist at the Site, it is prudent 
to implement a groundwater monitoring program to provide 
confirmation that residual soil impacts have not migrated to the 
groundwater.  This component of the remediation program includes 
the abandonment of existing monitoring wells, replacement with an 
appropriate number of monitoring wells, and collection of additional 
groundwater quality information through the sampling of monitoring 
wells to be installed at the Site. 

Soil excavation activities are proposed for completion following 
regulatory approval of this Workplan document.  The soil venting system 
will be installed following the completion of the excavation efforts.  Lastly, 
the existing monitoring wells will be abandoned prior to Site rough 
grading and the replacement monitoring well network will be installed 
following final grading activities. 

Detailed procedures for implementation of these activities are presented 
in subsequent sections. 
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4.1 SOIL EXCAVATION  

The following subsections describe the activities associated with the soil 
excavation activities to be conducted at the Site. 

4.1.1 Utility Clearance 

Prior to excavation activities, Underground Services Alert (USA) will be 
contacted to ensure that existing utility lines are not impacted.  No 
subsurface utility lines are believed to be present at the Site.   

4.1.2 Excavation and Stockpiling 

The proposed excavation areas have been delineated based on previous 
analytical data and are shown in Figures 3 and 4 for the SADD Lease 
North Pad and South Pad, respectively.  The top 10 feet of soil will be 
removed using a backhoe or similar equipment and temporarily 
stockpiled on visqueen or equivalent material, pending characterization.  
It is estimated that up to 3,000 cubic yards in the North Pad and up to 
1,200 cubic yards in the South Pad may be excavated. 

Prior to backfilling, soil samples will be collected along the sidewall and 
floor of the excavation in accordance with Section 4.1.3.  The excavation 
will be backfilled in accordance with Section 4.1.7. 

4.1.3 Sampling and Analysis 

Two types of environmental soil samples will be collected during 
excavation activities, (1) excavation confirmation samples, and (2) disposal 
characterization samples.  A brief description of each of these sample 
types is provided below. 

4.1.3.1 Confirmation Samples 

Following excavation activities, ERM will collect soil samples on the 
sidewalls and bottom of the excavations.  The soil samples will be 
analyzed for volatile organic compounds (VOCs) in accordance with 
USEPA Method 8260 and TPH diesel and motor oil fractions (C8–C40 
carbon range) in accordance with USEPA Method 8015M to ensure all 
impacted soil has been excavated.  Four samples will be collected at each 
excavation: one floor sample and one sample on each of the four 
sidewalls.  Collected samples will be placed in an ice chest cooled to 
4 degrees Celsius (C), and maintained under chain-of-custody control 
until delivery to a California-certified laboratory.   
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4.1.3.2 Disposal Characterization Samples 

ERM will collect soil samples from stockpiles to characterize excavated 
soil.  ERM anticipates that one composite sample will be collected for 
every 250 cubic yards of soil.  This data will be used to decide the 
appropriate disposal method of the soil.  All samples will be collected 
using a hand trowel, shovel, or hand auger.  Disposal samples will be 
analyzed for VOCs (USEPA Method 8260B), TPH diesel and motor oil 
fractions (C8 – C40 carbon range) in accordance with USEPA 
Method 8015M, and priority pollutant metals (USEPA Methods 6010 and 
7471B).  Collected samples will be placed in an ice chest cooled to 
4 degrees C, and maintained under chain-of-custody control until delivery 
to a California-certified laboratory. 

4.1.4 Waste Transportation and Disposal 

Depending upon the results of the confirmation sampling, the excavated 
soil will be properly disposed of at a state-certified disposal facility.  ERM 
anticipates that all wastes generated from the excavations can be classified 
as non-hazardous.  Waste manifest forms will be properly completed and 
will accompany each truckload of soil to the disposal facility.  Signed 
forms will be provided in a summary report to be prepared following the 
completion of remedial actions. 

4.1.5 Vapor Barrier Installation 

Following soil excavation, a vapor barrier will be installed at the bottom of 
the excavation to minimize the migration of VOCs to the surface and 
eventual release into the atmosphere.  ERM anticipates that the vapor 
barrier will consist of a minimum of 60-mil high-density polyethylene 
(HDPE) overlain by a 2-inch layer of sand.   

4.1.6 Conductor Casing Installation 

To facilitate installation of the soil venting system, conductor casings will 
be installed prior to the installation of the vapor barrier.  The conductor 
casing will be 12-inch diameter, Schedule 80 polyvinyl chloride (PVC) 
pipes, and will be installed to a depth of approximately 6 to 12 inches 
below the vapor barrier depth.  The conductor casing installation will take 
place during backfilling of the excavations. 
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4.1.7 Backfilling and Compaction 

Upon completion of the sidewall and floor confirmation sampling and 
installation of the conductor casings and vapor barrier, each excavation 
will be backfilled with clean, imported material.  The fill material will be 
placed in 12-inch lifts and compacted to 90 percent relative compaction.  A 
minimum of one compaction test will be performed per lift.  If a 
compaction test fails, the lift will be recompacted until proper compaction 
is attained.   

4.1.8 Reporting 

Upon completion of excavation, installation of the conductor casing and 
vapor barriers, and backfilling tasks, ERM will prepare and submit a 
summary report documenting all activities performed.  The results of the 
compaction tests and analytical sampling, and the waste manifests will be 
included as attachments to this report.   

4.2 ACTIVE AND PASSIVE SOIL VENTING SYSTEM 

The purpose of the soil venting system is to reduce residual VOC 
concentrations in the soil and to prevent the buildup of methane gas in the 
impacted areas of the SADD Lease North and South Pads.  The active 
venting phase is proposed to quickly address the VOCs present in soil 
vapors, while the passive phase is proposed to provide long-term venting 
of residual methane gas.  The active soil venting system will likely operate 
for up to 6 months and the passive system will likely remain at the Site 
indefinitely. 

The following subsections describe the system design, permitting 
requirements, installation procedures, startup, operation and 
maintenance, and eventual shutdown and decommissioning procedures. 

4.2.1 Permitting  

Permits are required for the installation and operation of the soil venting 
system.  Well construction permits are required for soil venting wells.  A 
discharge permit is also required from the South Coast Air Quality 
Management District (SCAQMD) to operate the soil venting system.  ERM 
will obtain these permits prior to construction of the soil venting system. 
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4.2.2 System Description 

The process flow diagram for the active soil venting system is presented 
on Figure 9.  This diagram depicts the soil venting wells, the vapor 
extraction equipment, and the vapor abatement equipment.  The design 
aspects of each of these components are discussed in detail below.  

4.2.2.1 Soil Venting Wells 

The number of soil venting wells and their locations were determined 
using data from the Evaluation of Subsurface Petroleum Hydrocarbon 
Impacts-Former Oil Production Pad Areas (ERM, February 2004).  A radius of 
influence of 30 feet was assumed for each soil venting well.  This 
assumption is based on the known soil type within each area and 
experience with similar systems.   

The five soil venting well (VW– 1 through 5) locations are shown on 
Figures 10 and 11 for the SADD Lease North and South Pads, respectively.  
The combined radius of influence of the three soil venting wells in the 
North Pad and the two soil venting wells in the South Pad encompass the 
estimated impacted areas.  

4.2.3 Soil Venting System Equipment 

The soil venting system for the SADD Lease North and South Pads 
include the soil venting well, a wellhead housed in a subsurface concrete 
vault, underground conveyance piping, air/water separator, blower, and 
granular activated carbon (GAC) vessels (Figure 9).  Dedicated soil vapor 
abatement equipment will be installed at each pad.  Other standard 
equipment utilized in the soil venting system include: 

• Cartridge air filters; 

• A dilution valve; 

• Control valves; 

• Sample ports; and 

• Pressure indicators. 

Specific equipment sizing for each pad is provided below. 
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4.2.3.1 SADD Lease North Pad 

The combined vapor extraction flow rate from the three soil venting wells 
was estimated to be 75 standard cubic feet per minute (scfm).  Based on 
this calculation, the vapor extraction blower should be capable of 
operating at a flow rate of 75 scfm and a vacuum of 12 inches of mercury.  
The calculations and associated assumptions made in order to estimate the 
blower rates are provided in Appendix B for the SADD Lease North and 
South Pads. 

Soil gas samples were collected and analyzed for VOCs as part of the 
Evaluation of Subsurface Petroleum Hydrocarbon Impacts  - Former Oil 
Production Pad Areas (ERM, February 2004).  The laboratory analytical data 
indicated that average total VOC concentrations within the impacted area 
were 232 parts per billion by volume (ppbv).  Soil vapor VOC 
concentrations from samples collected from soil vapor probes SG2-6, 
SG2-11, SG2-12, and SG2-15 at depths between 9 and 17 feet bgs were 
averaged to determine the design total VOC concentration.  ERM used 
this total VOC concentration to design the off-gas abatement portion of 
the soil venting system.  Because the soil with the highest total VOC 
concentrations is proposed to be removed, ERM believes that a design 
concentration of 232 ppbv is reasonably conservative.  The off-gas will be 
treated using GAC before being discharged to the atmosphere.   

4.2.3.2 SADD Lease South Pad   

The combined vapor extraction flow rate from the two soil venting wells 
was estimated to be approximately 50 scfm.  Based on this calculation, the 
vapor extraction blower should be capable of operating at a flow rate of 
50 scfm and a vacuum of 12 inches of mercury.   

The soil vapor sample collected at soil vapor probe SG1 by CGEE in 2003 
was found to contain 5,000 ppbv of VOCs.  ERM used this total VOC 
concentration to design the off-gas abatement portion of the active soil 
venting system.  The off-gas will be treated using GAC before being 
discharged to the atmosphere.    

4.2.4 Soil Venting System Installation 

A total of five soil venting wells will be installed at locations depicted on 
Figures 8 and 9 for the SADD Lease North and South Pads, respectively.  
Prior to drilling activities, ERM will contact USA to clear proposed well 
locations of buried utilities.  In addition, ERM will obtain the appropriate 
drilling and well permits from the County as described in Section 4.2.1. 
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The soil venting wells will be installed inside the conductor casings that 
were positioned during excavation backfill activities.  Hollow-stem-auger 
(HSA) drilling method will be utilized to install the soil venting wells.  The 
soil venting wells will be constructed of 4-inch-diameter, Schedule 40 PVC 
blank casing from the ground surface to bottom of the conductor casing 
(approximately 10 feet bgs); and 4-inch-diameter, 0.020-inch slot PVC 
screen from approximately 10 to 20 feet bgs. The well, filter pack, and 
bentonite seal will be placed in the boring through the inside of the augers.  
The bentonite-cement grout will be pumped through a tremmie pipe to 
ensure a proper seal.  Figure 12 shows proposed well construction details. 

All downhole well materials will be decontaminated before use.  Soil 
cuttings from the installation of the soil vapor extraction (SVE) wells will 
be placed in 55-gallon drums.  The drums will be sampled and analyzed 
for VOCs (USEPA Method 8260B) and CAM 22 metals (USEPA Methods 
6010 and 7471B), and stored on Site pending characterization and off-Site 
disposal. 

Each soil venting well within each SADD Pad will be connected to the 
vapor treatment system via underground piping at the locations shown on 
Figures 10 and 11 for the SADD Lease North and South Pads, respectively.  
The underground conveyance piping will be constructed of 4-inch, 
Schedule 40 PVC and buried to a minimum depth of approximately 1 foot.  
The wellhead and associated equipment will be housed belowground in a 
2 feet width, by 2 feet length, by 2 feet deep concrete vault equipped with 
a metal cover.  Pressure indicators and 4-inch butterfly valves will be 
installed at each wellhead for flow control.  Wellhead details are 
presented on Figure 12. 

The blower will extract vapor from the soil venting wells, routing through 
the air and water separator and 10-micron cartridge air filter.  An air 
dilution valve with a 20-micron filter will be located between the air and 
water separator and the extraction blower.  A control panel will be used to 
operate the extraction system.  The shut-off controls will include a high 
level switch in the air and water separator and a high vacuum switch 
before the extraction blower.  All components and controls of the 
extraction system will be mounted on a trailer and powered by a 
generator.  In addition, temporary fencing will be installed surrounding 
the system and associated piping. 

The extracted vapor will then be forced through two 500-pound GAC 
vessels.  The vessels will be skid-mounted and seated on a concrete pad 
surface.  Sample ports will be installed in line before, between, and after 
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the vessels.  The stack will be constructed with 4-inch, Schedule 40 PVC to 
a height specified by the SCAQMD permit. 

4.2.5 System Start-up and Operation 

During the first week of operation, the soil venting system will be 
monitored daily.  An ERM technician will take measurements of the 
system as prescribed by the project engineer and will collect the following 
readings: 

• Extraction well and system flow rates using a hot wire anemometer; 

• Wellhead and system influent and effluent vacuums or pressures; 

• System influent and effluent temperatures; 

• Wellhead and system influent and effluent VOC concentrations using 
a photoionization detector (PID); and  

• Water levels in the air and water separator. 

Any accumulated water in the air and water separator will be drummed 
and stored on Site pending manifesting and disposal. 

In addition to the readings listed above, the technician will also collect 
influent and effluent vapor samples on the first and final days of the week.  
Six-liter summa canisters will be used to collect the samples, which will be 
analyzed for VOCs using USEPA Method TO-14.  The initial sample will 
be analyzed with a 2-day turnaround time to ensure permit compliance 
and notification to SCAQMD. 

During the first week of operation, the project engineer will make a daily 
evaluation of the system operation and recommend necessary 
adjustments.  System evaluation will include, but is not limited to:  

• Air discharge permit compliance; 

• Calculation of actual GAC loading and expected change-out durations; 

• Calculation of total VOC mass removal rates and historical trending; 

• Calculation of fuel and electrical usage rates; and 

• Calculation of knockout water accumulation rates. 

After the first week of operation, an ERM technician will make weekly Site 
visits.  Along with the activities listed in the system startup monitoring 
section, the technician will perform the following: 
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• Complete maintenance activities for the air and water separator and 
extraction blower, as required by the manufacturer’s specifications; 

• Drum the knock-out water from the air and water separator and 
arrange for disposal; 

• Replenish fuel in the generator as needed;  

• Oversee GAC change outs as needed; and  

• Make or arrange for any repairs needed to the system. 

The technician will also collect influent and effluent vapor samples at the 
end of each month.  Six-liter summa canisters will be used to collect the 
samples, which will be analyzed for VOCs using USEPA Method TO-14.  
Samples will be analyzed on a standard turnaround time.  If effluent VOC 
concentrations exceed air discharge permit limits, the system will be 
immediately shut down and the SCAQMD will be notified.  

4.2.6 System Shut-down and Decommissioning 

Preliminary estimates indicate that the active soil-venting program will be 
operating for approximately 3 to 6 months.  Pending review of the 
analytical data after 3 months of operation and concurrence with the Los 
Angeles Fire Department (LAFD), a longer active soil-venting program 
may be implemented.   

Upon completion of the active soil-venting program, all aboveground 
equipment, with the exception of the stacks, will be removed from the 
Site.  The remaining soil venting wells will be connected directly to stacks.  
This configuration will allow for residual methane gas to vent directly to 
the atmosphere. 

4.2.7 Reporting 

ERM will prepare quarterly operation and maintenance reports to the 
SCAQMD, as required by the air discharge permit.  ERM expects that the 
reports will include the following: 

• A brief discussion of the system history;  

• A discussion of soil venting system operational performance; 

• VOC mass balance calculations; 

• Current mass removal rates and historical trends;  

• VOC mass discharge rates; and 

• A description of planned activities. 
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4.3 GROUNDWATER MONITORING 

The existing eight monitoring wells at the Site will be abandoned prior to 
rough grading activities.  Following rough grading, and finalization of the 
housing plot plans and golf course layout, ERM will propose locations for 
the replacement monitoring wells.  ERM expects that only four of the 
existing wells will be necessary to provide adequate data to demonstrate 
that petroleum hydrocarbons are not present.  The replacement locations 
will be selected considering locations of the future home lots and golf 
course features (i.e., a well will be placed in roadways or sidewalks, if 
possible, and no wells will be relocated on actual home lots or fairways), 
upon finalization of the golf course design and home lot placement, 
Palmer will propose specific locations for the replacement wells and seek 
regulatory concurrence prior to well installation. 

The following subsections describe the well installation, groundwater 
sampling, and reporting activities for the groundwater monitoring 
program. 

4.3.1 Well Installation 

Prior to initiating drilling activities, ERM will contact USA to clear 
proposed well locations of buried utilities.  In addition, ERM will also 
obtain the appropriate drilling and well permits from the County.   

The monitoring wells will be installed using HSA drilling method.  Prior 
to well installation, the borings will be continuously cored using a 2-inch-
diameter by 5-foot-long core barrel for lithologic logging.  The monitoring 
wells will be constructed of 2-inch-diameter, Schedule 40 PVC casing from 
the ground surface to approximately 5 feet above the water table; and 
2-inch-diameter, 0.020-inch slot PVC screen from that point to 
approximately 10 feet below the water table.  The well, filter pack, and 
bentonite seal will be placed in the boring through the inside of the 
augers.  The bentonite-cement grout will be pumped through a tremmie 
pipe to ensure a proper seal.  A small amount of tap water may be added 
to equalize hydrostatic pressure to reduce the potential for sediments 
heaving into the auger.   

All downhole well materials will be decontaminated before use.  Soil 
cuttings from the installation of the monitoring wells will be placed in 
55-gallon drums.  The drums will be sampled for VOCs (USEPA Method 
8260B) and CAM 22 metals (USEPA Methods 6010 and 7471B) and stored 
on Site pending characterization and off-Site disposal. 
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Monitoring wells will be developed a minimum of 48 hours after well 
completion.  Wells will be developed using bail, swab, and pump 
techniques until field parameters (pH, conductivity, and temperature) 
have stabilized and the purge water is clear.  Approximately 10 casing 
volumes of water will be extracted during purging.  Development and 
decontamination water will be stored in 55-gallon drums.  The drums will 
be sampled for VOCs (USEPA Method 8260B) and stored on Site pending 
characterization and off-Site disposal. 

4.3.2 Groundwater Sampling 

Following well installation and development, ERM will conduct quarterly 
groundwater monitoring events using low-flow sampling procedures.  
The first event will take place a minimum of 48 hours after development 
of the wells. 

Static water levels shall be measured and recorded immediately before 
beginning purging and/or sampling activities.  The procedure shall be 
accomplished with a decontaminated electronic measuring probe.  Water 
levels will be measured from the elevation reference point marked on the 
PVC inner casing.  The measuring process will be repeated until 
consecutive water level measurements agree to within 0.01 foot. 

The wells will be purged using a low-flow submersible pump equipped 
with a variable flow rate controller.  To ensure that samples are 
representative of the water-bearing formation, each well will be purged 
for a minimum of 3 well volumes or until the readings stabilize (pH, 
temperature, and conductivity - within 10 percent of the value of the 
preceding measurement).  Groundwater samples will be collected 
following well flow stabilization. 

Groundwater samples collected during implementation of this Workplan 
will be analyzed for VOCs using USEPA Method 8260B.  Collected 
samples will be placed in an ice chest cooled to 4 degrees C, and 
maintained under chain-of-custody control until delivery to a California-
certified laboratory. 

Water produced from wells during sampling will be stored on Site in 
55-gallon drums, pending characterization.  The analytical results from 
the collected groundwater samples will be used to characterize the 
samples for off-Site disposal. 
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4.3.3 Reporting 

ERM will prepare quarterly groundwater monitoring reports.  The first 
quarterly report will summarize the results of well installation and 
sampling activities.  Subsequent quarterly reports will summarize only the 
sampling activities and present recommendations for additional actions, if 
necessary, or rationale for Site closure. 
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5.0 HEALTH AND SAFETY 

Activities described in this Workplan will be performed in accordance 
with the Site-specific HASP, included as Appendix C.  The procedures 
described in the HASP will be implemented and enforced by a health and 
safety representative during all fieldwork.  Compliance with the HASP 
will be required of all persons who enter restricted areas for the project.   

The purpose of the HASP is to: 

• Assign Site personnel health and safety responsibilities; 

• Establish process safety requirements for all equipment, including 
hazards associated with the excavation equipment, drill rig, and other 
hazards; 

• Prescribe mandatory operating procedures; 

• Establish personal protective equipment requirements for work 
activities; 

• Establish emergency response procedures; and 

• Provide information on the health and physical hazards of on-Site 
activities. 

The HASP complies with all federal Occupational Safety and Health 
Administration regulations, as applicable and appropriate.   

Only ERM staff and approved subcontractors will be allowed in the work 
area.  Regarding Site access and control, no additional measures will be 
implemented to further restrict Site access since the existing property 
fence and gates are adequate.  In addition, any excavations left open 
overnight will be covered, and the work zone will be surrounded by 
caution tape. 
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6.0 SCHEDULE 

The excavation activities are schedules to begin on 17 May 2004.  The 
excavation, confirmation sampling, vapor barrier installation and 
backfilling efforts will take four weeks to complete.  It is anticipated that 
confirmation sampling data will be provided to the LACFD following the 
third week of field activity and that LACFD will approve the excavations 
for backfilling so that the work can be completed during the fourth week.  
The completion report associated with these efforts will be provided to 
LACFD by 28 June 2004. 

The active soil-venting program will take place following the completion 
of the excavation program.  As such, schedule for the active soil venting 
system is currently projected for the last 6 months of 2004. 

Groundwater monitoring will be performed in June and September of 
2004.  There will be a 6-month gap in monitoring during site grading 
activities, which are currently scheduled to begin in October 2004. 
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Appendix A 

Attenuation Factor Calculations 



Table A1 Attenuation Factor Calculations for Benzene
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Benzene 1 0.5 89.5 4.475 58.175 26.85 0 73.2 37.0 4.7 4.71 NA --

Benzene 1 5 85 4.25 55.25 25.5 0 73.2 34.3 4.4 4.37 22 80.1%

Benzene 1 10 80 4 52 24 0 73.2 31.3 4.0 3.99 99 96.0%

Benzene 1 15 75 3.75 48.75 22.5 0 73.2 28.3 3.6 3.61 650 99.4%

Benzene 1 20 70 3.5 45.5 21 0 73.2 25.3 3.2 3.23 7300 100.0%

Benzene 1 25 65 3.25 42.25 19.5 0 73.2 22.3 2.8 2.84 ND --

Benzene 1 30 60 3 51 6 0 73.2 19.3 2.1 2.08 5600 100.0%

Benzene 1 35 55 2.75 46.75 5.5 0 73.2 16.3 1.8 1.75 ND --

Benzene 1 40 50 2.5 42.5 5 0 73.2 13.3 1.4 1.43 640 99.8%

Benzene 1 45 45 2.25 38.25 4.5 0 73.2 10.3 1.1 1.11 1400 99.9%

Benzene 1 50 40 2 26 12 0 73.2 7.3 0.9 1.00 2100 100.0%

Benzene 1 60 30 1.5 25.5 3 0 73.2 5.7 0.6 1.00 1700 99.9%

Benzene 1 70 20 1 17 2 0 73.2 4.2 0.4 1.00 ND --

Benzene 1 80 10 0.5 8.5 1 0 73.2 2.6 0.3 1.00 ND --

Benzene 1 89.5 0.5 0.025 0.425 0.05 0 73.2 1.1 0.1 1.00 49 98.0%

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Benzene) = 65 (ml/g)
KH(Benzene) = 0.229

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0 % Clay = 0 % Clay = 0



Table A2 Attenuation Factor Calculations for Toluene
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Toluene 150 0.5 89.5 4.475 58.175 26.85 0 287.6 145.2 18.5 2777.39 NA --

Toluene 150 5 85 4.25 55.25 25.5 0 287.6 134.6 17.2 2574.90 ND --

Toluene 150 10 80 4 52 24 0 287.6 122.9 15.7 2349.91 68 --

Toluene 150 15 75 3.75 48.75 22.5 0 287.6 111.1 14.2 2124.92 2500 15.0%

Toluene 150 20 70 3.5 45.5 21 0 287.6 99.3 12.7 1899.93 37000 94.9%

Toluene 150 25 65 3.25 42.25 19.5 0 287.6 87.6 11.2 1674.94 ND --

Toluene 150 30 60 3 51 6 0 287.6 75.8 8.2 1222.50 22000 94.4%

Toluene 150 35 55 2.75 46.75 5.5 0 287.6 64.0 6.9 1032.80 ND --

Toluene 150 40 50 2.5 42.5 5 0 287.6 52.3 5.6 843.10 12000 93.0%

Toluene 150 45 45 2.25 38.25 4.5 0 287.6 40.5 4.4 653.41 4100 84.1%

Toluene 150 50 40 2 26 12 0 287.6 28.8 3.7 549.98 7300 92.5%

Toluene 150 60 30 1.5 25.5 3 0 287.6 21.8 2.3 351.81 11000 96.8%

Toluene 150 70 20 1 17 2 0 287.6 14.9 1.6 239.92 17000 98.6%

Toluene 150 80 10 0.5 8.5 1 0 287.6 7.9 0.9 150.00 ND --

Toluene 150 89.5 0.5 0.025 0.425 0.05 0 287.6 1.3 0.1 150.00 18 --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Toluene) = 260 (ml/g)
KH(Toluene) = 0.274

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10



Table A3 Attenuation Factor Calculations for Ethylbenzene
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Ethyl Benzene 700 0.5 89.5 4.475 58.175 26.85 0 243.8 123.1 15.7 10989.73 NA --

Ethyl Benzene 700 5 85 4.25 55.25 25.5 0 243.8 114.2 14.6 10188.50 6800 --

Ethyl Benzene 700 10 80 4 52 24 0 243.8 104.2 13.3 9298.24 12000 22.5%

Ethyl Benzene 700 15 75 3.75 48.75 22.5 0 243.8 94.2 12.0 8407.99 3600 --

Ethyl Benzene 700 20 70 3.5 45.5 21 0 243.8 84.2 10.7 7517.73 34000 77.9%

Ethyl Benzene 700 25 65 3.25 42.25 19.5 0 243.8 74.3 9.5 6627.47 460 --

Ethyl Benzene 700 30 60 3 51 6 0 243.8 64.3 6.9 4837.26 23000 79.0%

Ethyl Benzene 700 35 55 2.75 46.75 5.5 0 243.8 54.3 5.8 4086.65 370 --

Ethyl Benzene 700 40 50 2.5 42.5 5 0 243.8 44.3 4.8 3336.04 12000 72.2%

Ethyl Benzene 700 45 45 2.25 38.25 4.5 0 243.8 34.4 3.7 2585.43 6300 59.0%

Ethyl Benzene 700 50 40 2 26 12 0 243.8 24.4 3.1 2176.18 13000 83.3%

Ethyl Benzene 700 60 30 1.5 25.5 3 0 243.8 18.5 2.0 1394.93 14000 90.0%

Ethyl Benzene 700 70 20 1 17 2 0 243.8 12.7 1.4 955.04 17000 94.4%

Ethyl Benzene 700 80 10 0.5 8.5 1 0 243.8 6.8 0.7 700.00 ND --

Ethyl Benzene 700 89.5 0.5 0.025 0.425 0.05 0 243.8 1.3 0.1 700.00 8.8 --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Ethyl Benzene) = 220 (ml/g)
KH(Ethyl Benzene) = 0.328

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10



Table A4 Attenuation Factor Calculations for Xylenes
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Total Xylenes 1750 0.5 89.5 4.475 58.175 26.85 0 265.4 134.0 17.1 29905.65 NA --

Total Xylenes 1750 5 85 4.25 55.25 25.5 0 265.4 124.3 15.8 27725.31 15000 --

Total Xylenes 1750 10 80 4 52 24 0 265.4 113.4 14.5 25302.71 18000 --

Total Xylenes 1750 15 75 3.75 48.75 22.5 0 265.4 102.5 13.1 22880.11 8700 --

Total Xylenes 1750 20 70 3.5 45.5 21 0 265.4 91.7 11.7 20457.51 87000 76.5%

Total Xylenes 1750 25 65 3.25 42.25 19.5 0 265.4 80.8 10.3 18034.91 1400 --

Total Xylenes 1750 30 60 3 51 6 0 265.4 70.0 7.5 13163.32 61000 78.4%

Total Xylenes 1750 35 55 2.75 46.75 5.5 0 265.4 59.1 6.4 11120.74 580 --

Total Xylenes 1750 40 50 2.5 42.5 5 0 265.4 48.3 5.2 9078.15 37000 75.5%

Total Xylenes 1750 45 45 2.25 38.25 4.5 0 265.4 37.4 4.0 7035.57 16000 56.0%

Total Xylenes 1750 50 40 2 26 12 0 265.4 26.5 3.4 5921.91 39000 84.8%

Total Xylenes 1750 60 30 1.5 25.5 3 0 265.4 20.2 2.2 3791.77 33000 88.5%

Total Xylenes 1750 70 20 1 17 2 0 265.4 13.8 1.5 2590.55 51000 94.9%

Total Xylenes 1750 80 10 0.5 8.5 1 0 265.4 7.4 0.8 1750.00 ND --

Total Xylenes 1750 89.5 0.5 0.025 0.425 0.05 0 265.4 1.3 0.1 1750.00 55 --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Xylenes) = 240 (ml/g)
KH(Xylenes) = 0.22

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10



Table A5 Attenuation Factor Calculations for Benzene
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Benzene 1 0.5 59.5 2.975 38.675 17.85 0 73.2 19.0 2.4 2.42 NA --

Benzene 1 5 55 2.75 35.75 16.5 0 73.2 16.3 2.1 2.08 ND --

Benzene 1 10 50 2.5 32.5 15 0 73.2 13.3 1.7 1.70 2400 99.9%

Benzene 1 15 45 2.25 29.25 13.5 0 73.2 10.3 1.3 1.32 ND --

Benzene 1 20 40 2 34 4 0 73.2 7.3 0.8 1.00 66000 100.0%

Benzene 1 25 35 1.75 29.75 3.5 0 73.2 6.5 0.7 1.00 ND --

Benzene 1 30 30 1.5 25.5 3 0 73.2 5.7 0.6 1.00 ND --

Benzene 1 35 25 1.25 21.25 2.5 0 73.2 5.0 0.5 1.00 ND --

Benzene 1 40 20 1 17 2 0 73.2 4.2 0.4 1.00 1300 99.9%

Benzene 1 45 15 0.75 12.75 1.5 0 73.2 3.4 0.4 1.00 ND --

Benzene 1 50 10 0.5 8.5 1 0 73.2 2.6 0.3 1.00 ND --

Benzene 1 59.5 0.5 0.025 0.425 0.05 0 73.2 1.1 0.1 1.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Benzene) = 65 (ml/g)
KH(Benzene) = 0.229

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0



Table A6 Attenuation Factor Calculations for Toluene
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Toluene 150 0.5 59.5 2.975 38.675 17.85 0 287.6 74.6 9.5 1427.44 NA --

Toluene 150 5 55 2.75 35.75 16.5 0 287.6 64.0 8.2 1224.95 ND --

Toluene 150 10 50 2.5 32.5 15 0 287.6 52.3 6.7 999.96 ND --

Toluene 150 15 45 2.25 29.25 13.5 0 287.6 40.5 5.2 774.97 ND --

Toluene 150 20 40 2 34 4 0 287.6 28.8 3.1 463.71 130000 99.6%

Toluene 150 25 35 1.75 29.75 3.5 0 287.6 25.3 2.7 407.76 ND --

Toluene 150 30 30 1.5 25.5 3 0 287.6 21.8 2.3 351.81 ND --

Toluene 150 35 25 1.25 21.25 2.5 0 287.6 18.3 2.0 295.86 ND --

Toluene 150 40 20 1 17 2 0 287.6 14.9 1.6 239.92 4000 94.0%

Toluene 150 45 15 0.75 12.75 1.5 0 287.6 11.4 1.2 183.97 ND --

Toluene 150 50 10 0.5 8.5 1 0 287.6 7.9 0.9 150.00 ND --

Toluene 150 59.5 0.5 0.025 0.425 0.05 0 287.6 1.3 0.1 150.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Toluene) = 260 (ml/g)
KH(Toluene) = 0.274

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0



Table A7 Attenuation Factor Calculations for Ethyl Benzene
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Ethyl Benzene 700 0.5 59.5 2.975 38.675 17.85 0 243.8 63.3 8.1 5648.19 NA --

Ethyl Benzene 700 5 55 2.75 35.75 16.5 0 243.8 54.3 6.9 4846.96 ND --

Ethyl Benzene 700 10 50 2.5 32.5 15 0 243.8 44.3 5.7 3956.70 ND --

Ethyl Benzene 700 15 45 2.25 29.25 13.5 0 243.8 34.4 4.4 3066.44 ND --

Ethyl Benzene 700 20 40 2 34 4 0 243.8 24.4 2.6 1834.82 ND --

Ethyl Benzene 700 25 35 1.75 29.75 3.5 0 243.8 21.5 2.3 1614.88 ND --

Ethyl Benzene 700 30 30 1.5 25.5 3 0 243.8 18.5 2.0 1394.93 ND --

Ethyl Benzene 700 35 25 1.25 21.25 2.5 0 243.8 15.6 1.7 1174.98 ND --

Ethyl Benzene 700 40 20 1 17 2 0 243.8 12.7 1.4 955.04 4300 77.8%

Ethyl Benzene 700 45 15 0.75 12.75 1.5 0 243.8 9.8 1.1 735.09 ND --

Ethyl Benzene 700 50 10 0.5 8.5 1 0 243.8 6.8 0.7 700.00 130 --

Ethyl Benzene 700 59.5 0.5 0.025 0.425 0.05 0 243.8 1.3 0.1 700.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Ethyl Benzene) = 220 (ml/g)
KH(Ethyl Benzene) = 0.328

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0



Table A8 Attenuation Factor Calculations for Xylenes
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Total Xylenes 1750 0.5 59.5 2.975 38.675 17.85 0 265.4 68.9 8.8 15370.05 NA --

Total Xylenes 1750 5 55 2.75 35.75 16.5 0 265.4 59.1 7.5 13189.71 ND --

Total Xylenes 1750 10 50 2.5 32.5 15 0 265.4 48.3 6.2 10767.11 ND --

Total Xylenes 1750 15 45 2.25 29.25 13.5 0 265.4 37.4 4.8 8344.51 ND --

Total Xylenes 1750 20 40 2 34 4 0 265.4 26.5 2.9 4992.98 94000 94.7%

Total Xylenes 1750 25 35 1.75 29.75 3.5 0 265.4 23.3 2.5 4392.38 ND --

Total Xylenes 1750 30 30 1.5 25.5 3 0 265.4 20.2 2.2 3791.77 ND --

Total Xylenes 1750 35 25 1.25 21.25 2.5 0 265.4 17.0 1.8 3191.16 ND --

Total Xylenes 1750 40 20 1 17 2 0 265.4 13.8 1.5 2590.55 5200 50.2%

Total Xylenes 1750 45 15 0.75 12.75 1.5 0 265.4 10.6 1.1 1989.95 ND --

Total Xylenes 1750 50 10 0.5 8.5 1 0 265.4 7.4 0.8 1750.00 200 --

Total Xylenes 1750 59.5 0.5 0.025 0.425 0.05 0 265.4 1.3 0.1 1750.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Xylenes) = 240 (ml/g)
KH(Xylenes) = 0.22

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0



  

 

Appendix B 

Soil Vapor Extraction System 
Calculations 









  

 

Appendix C 

Health and Safety Plan 



 
 

 i

TABLE OF CONTENTS 

TABLE OF CONTENTS I 

LIST OF TABLES IV 

LIST OF FIGURES (FIGURES INCLUDED AT END OF TEXT HEREIN) V 

1.0 INTRODUCTION 1 

1.1 SITE DESCRIPTION AND HISTORY 2 
1.1.1 Location 2 
1.1.2 Operations History 2 

1.2 PRIOR INVESTIGATIONS 2 

1.3 CONSTITUENTS OF CONCERN 3 

1.4 PROPOSED WORK 3 

2.0 KEY PERSONNEL 4 

2.1 PROJECT MANAGER 4 

2.2 TASK MANAGER/SITE HEALTH AND SAFETY OFFICER 4 

2.3 INTERNAL HEALTH AND SAFETY COORDINATOR 6 

2.4 PRINCIPAL-IN-CHARGE 6 

2.5 FIELD PERSONNEL 7 

3.0 PARTICIPANT QUALIFICATIONS 8 

3.1 TRAINING REQUIREMENTS 8 

3.2 MEDICAL REQUIREMENTS 8 

3.3 RECORDKEEPING 9 

4.0 HAZARD EVALUATION 10 



 
 

 ii

4.1 CHEMICAL HAZARDS 10 
4.1.1 Petroleum Hydrocarbons 10 
4.1.2 Volatile Organic Compounds 11 

4.2 PHYSICAL HAZARDS 11 
4.2.1 Use of Equipment 14 
4.2.2 Flammability Hazards 15 
4.2.3 Thermal-Stress Concerns 16 

4.2.3.1 Heat-Stress Concerns 17 

5.0 EXPOSURE MONITORING PLAN 19 

5.1 GENERAL AREA AND PERSONAL MONITORING 19 

5.2 ACTION LEVELS 19 

6.0 GENERAL SAFE WORK PROCEDURES 21 

6.1 PERSONAL PROTECTION 21 
6.1.1 Level D Protection 21 
6.1.2 Level C Protection 22 

6.2 WORK ZONES AND DECONTAMINATION PROCEDURES 22 

6.3 GENERAL SAFETY RULES 24 

7.0 EMERGENCY RESPONSE/ACCIDENT INVESTIGATION 26 

7.1 PLANNING 26 

7.2 EMERGENCY SERVICES 26 

7.3 GENERAL EVACUATION PLAN 27 

7.4 EVACUATION/MEETING POINT 27 

7.5 FIRST AID 27 
7.5.1 Eyes 28 
7.5.2 Skin 28 
7.5.3 Inhalation 28 
7.5.4 Ingestion 28 
7.5.5 Heat Stress 28 



 
 

 iii

7.6 FIRE PROTECTION AND RESPONSE 29 

8.0 EMERGENCY REFERENCES 30 

8.1 KEY TELEPHONE NUMBERS 30 

8.2 NEAREST HOSPITAL 31 
8.2.1 Directions to Hospital 31 
8.2.2 Directions to Hasley Canyon 31 

8.3 ERM REPRESENTATIVES 31 

APPENDIX A — HEALTH AND SAFETY FORMS 

APPENDIX B — MATERIAL DATA SAFETY SHEETS 



 
 

 iv

LIST OF TABLES 

Table 1 Key Personnel 4 

Table 2 Potential Physical Hazards 13 

Table 3 Work/Rest Regimen in Level D Protection 18 

Table 4 Criteria for Upgrading Respiratory Protection 20 

 



 
 

 v

LIST OF FIGURES 
(Figures included at end of text herein) 

Figure 1  Site Location Map 

Figure 2 Route to Hospital 

 

 



 
 

ERM 1 UPRR/8078.47–5/7/04  

1.0 INTRODUCTION 

This Health and Safety Plan (HSP) has been developed by Environmental 
Resources Management (ERM) to establish the health and safety 
procedures required to minimize potential hazards to personnel 
conducting excavation and well installation activities at the 420-acre 
proposed development site (hereinafter “Site”)  located along the north 
flank of Hasley Canyon, approximately 3 miles northwest of the city of 
Santa Clarita, California.  A site location map is shown on Figure 1.  
Previous investigations have indicated the need for further 
characterization and remediation of soil and ground water.  This HSP 
provides guidelines regarding the health and safety aspects of the 
fieldwork associated with the project.  The provisions of this HSP directly 
apply to ERM personnel and contractors who will be potentially exposed 
to safety and/or health hazards related to the project.  This HSP does not 
directly apply to client personnel, although ERM will inform the client on 
the safety and health aspects of the work based on the guidelines specified 
in this HSP. 

This HSP has been written to comply with ERM’s health and safety 
policies.  The procedures in this HSP have been developed based on 
current knowledge regarding the specific chemical and physical hazards 
that are known or anticipated to be potentially associated with the Site.  
All contractors who use this HSP must read and sign the “Disclaimers and 
Limitations on Use” included in Appendix A.  It is ERM's policy that 
activities covered by this HSP must be conducted in complete compliance 
with this HSP and with all applicable federal, state, and local health and 
safety regulations, including: 

• California Occupational Health and Safety Administration 
(Cal/OSHA), Title 8 of the California Code of Regulations (CCR) 
Section 5192; and 

• California Occupational Health and Safety Administration 
(Cal/OSHA), Title 8 of the California Code of Regulations (CCR) , 
Construction Safety Orders, as applicable.;  

On-site personnel who cannot, or will not, comply with the policies and 
requirements incorporated in the HSP will be excluded from project 
activities.  Prior to the commencement of field activities, all ERM and 
subcontractor personnel covered by this HSP must review this document 



 
 

ERM 2 UPRR/8078.47–5/7/04  

and sign and return the Health and Safety Signature Sheet to the Project 
Manager.  A copy of this form is provided in Appendix A. 

1.1 SITE DESCRIPTION AND HISTORY 

This section discusses the general location and history of the Halsey 
Canyon development.  Site location and characteristics are described, 
hazardous chemicals associated with site activities and known releases are 
identified, and a list of probable remediation activities is presented. 

1.1.1 Location 

The 420-acre site of the planned development is located along the north 
flank of Hasley Canyon, approximately 3 miles northwest of the city of 
Santa Clarita (Figure 1).  The topography of the site and the area in 
general, consists of fairly weathered hills cut by narrow gullies. 

1.1.2 Operations History 

The site is within the Hasley Canyon Oil Field, and oil production in the 
Santa Clarita area has been ongoing for over 100 years.  The oil-producing 
zone at the site is reportedly present at a depth of 5,000 feet bgs.  Three 
areas of former oil production located at the site are the primary areas of 
concern based on work performed by CEGE.  

1.2 PRIOR INVESTIGATIONS 

Based on information from prior investigations at this site, the sources of 
the known petroleum-hydrocarbon contamination are believed to be the 
oil well and related pits and sump areas and pipelines from former oil 
wells to the processing area.  Stained and odorous soil was discovered 
when CEGE removed the pipelines in June and July of 2003.  Subsequent 
subsurface investigations revealed three distinct areas of soil 
contaminated with petroleum hydrocarbons (reported as unrefined crude 
and a diluent product), ranging from depths of 10 bgs to 90 feet bgs, and 
ranging in concentration from below analytical detection limits to 
24,000 milligrams per kilogram total petroleum hydrocarbons (TPH).  
Lower concentrations of benzene, toluene, ethylbenzene, and xylenes 
were also observed.   
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A single groundwater grab sample was collected from Boring B25 at 
100 feet below grade.  The benzene concentration at this location was 
reported to be 43 micrograms per liter.  Low levels of gasoline-range 
hydrocarbons were detected at this location.  No water level data is 
known to have been collected to date.   

ERM conducted an investigation in December 2003 and January 2004 to 
further evaluate the extent of soil and groundwater impacts present at the 
Site.  An extensive sampling program was performed consisting of the 
collection of 74 soil vapor samples, 11 surface soil samples, 23 subsurface 
soil samples at the three areas of concern (the locations of the three former 
oil production operations) and from the region adjacent to the existing oil 
production facility located north of Hasley Canyon Road.  Eight 
groundwater monitoring wells were installed in the vicinities of the AEO 
Lease Burns/Crist Pad, SADD Lease North Pad, and SADD Lease South 
Pad.  Ten groundwater samples were collected for analysis.  Results of the 
analysis indicated the presence of only TPH-related constituents in the soil 
and groundwater and that only the SADD lease North and South Pads 
warranted further remediation through excavation and soil venting 
activities. 

1.3 CONSTITUENTS OF CONCERN 

Methane, total petroleum hydrocarbons (TPH) and volatile organic 
compounds (VOCs) are the potential constituents of concern that have 
been identified in the soil and ground water at the site. 

1.4 PROPOSED WORK 

The following tasks may be conducted as part of the remediation phase of 
the project: 

• Excavation of TPH-impacted soils using a backhoe or equivalent;  

• Using a hollow stem auger drill rig, install 5 soil venting wells to a 
depth of 20 feet; and 

• Using a hollow stem auger drill rig, install 7 groundwater monitoring 
wells. 

In addition, tailgate safety meetings will be conducted at the start of each 
day’s work activities.  
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2.0 KEY PERSONNEL 

The organization and responsibilities for implementing safe project 
activities, and more specifically, the requirements contained in this HSP, 
are discussed in this section.  The key personnel for this project are listed 
in Table 1. 

Table 1 Key Personnel 

Title ERM Personnel 

Project Manager (PM) Brett Bowyer. 

Task Manager/Site Health and Safety Officer (TM/HSO) Peter Decker 

Principal-in-Charge (PIC) Brett Bowyer 

Soil Scientist Peter Decker 

Internal Health and Safety Coordinator (IHSC) Robin Woolson 

Contractors will be used for this project for tasks such as drilling and 
sampling activities.  All contractors will be trained according to 
regulations enforced by Cal/OSHA, 8 CCR 5192 and certified to work on 
hazardous waste sites.  All contractors will be responsible for 
implementing and maintaining safety provisions specified in this HSP and 
applicable to their industry standards and state regulations under Title 8.  

2.1 PROJECT MANAGER 

ERM’s PM is responsible for ensuring the overall health and safety of this 
project and for ensuring that the requirements described herein are 
understood and followed by key project personnel.  The PM often serves 
in the role of TM/HSO and in such cases the PM is responsible for the 
tasks and responsibilities described in Section 2.2. 

2.2 TASK MANAGER/SITE HEALTH AND SAFETY OFFICER 

The ERM TM/HSO has primary responsibility for ensuring the overall 
health and safety of this project, including the primary responsibility for 
enforcing HSP requirements once work begins. 
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The TM/HSO has the authority to immediately correct all situations 
where HSP noncompliance is noted and to immediately stop work in 
cases where an immediate danger is perceived. 

The TM/HSO’s specific responsibilities include: 

• Ensuring that all project personnel have received a copy of and have 
read this HSP, and have completed the Health and Safety Signature 
Sheet (Appendix A); 

• Ensuring that all contractors who use this HSP read and sign the 
“Disclaimers and Limitations on Use” (Appendix A); 

• Requiring the attendance of all Site personnel to a Job Safety Briefing 
(also referred to as tailgate safety briefing) apprising them of the 
contents of this HSP and the specific hazards identified to be present at 
the facility, prior to performing work and if work locations or task(s) 
change during a day, and documenting this briefing on the Job Safety 
Briefing Form (included in Appendix A); 

• Ensuring that sufficient personal protective equipment (PPE), as 
required by this HSP, is available during the project, and procuring 
and distributing the PPE and air monitoring instrumentation needed 
for the project; 

• Verifying that all PPE and health and safety equipment is in good 
working order; 

• Obtaining all subcontractor documentation of employee participation 
in a medical monitoring and training program; 

• Maintaining a high level of health and safety consciousness among 
employees at the facility; 

• Maintaining communications with the IHSC, as referenced in the 
following section, in the event of any health and safety conflicts; 

• Setting up and maintaining the personnel decontamination facility; 

• Controlling Site entry for unauthorized personnel; 

• Assuring completion of personal and ambient air monitoring; 

• Supervising and monitoring the safety performance of all personnel to 
ensure that required health and safety procedures are followed and 
correcting any deficiencies; 
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• Conducting accident/incident investigations and preparing 
investigation reports (an Accident/Incident Investigation Form is 
included in Appendix A); and 

• Initiating emergency response procedures. 

2.3 INTERNAL HEALTH AND SAFETY COORDINATOR 

ERM's IHSC is responsible for the preparation, interpretation, and 
modification of this HSP.  Modifications to this HSP that may result in less 
stringent precautions cannot be undertaken by the TM/HSO without the 
approval of the IHSC. 

Specific responsibilities of the IHSC include: 

• Advising the TM/HSO on matters relating to health and safety on this 
project; 

• Maintaining contact with the PIC in the case of injury, exposure, or 
other related issues; 

• Recommending appropriate PPE and air monitoring instrumentation 
to protect personnel from potential hazards present on site; 

• Performing field audits, when necessary, to monitor compliance with 
the HSP and its effectiveness; 

• Conducting or directing personal exposure monitoring, where 
required and where deemed necessary, to determine the adequacy of 
protective measures and PPE specified by this HSP; 

• Maintaining contact with the TM/HSO to regularly evaluate project 
conditions and new information that might require modification to this 
HSP; 

• Working with the TM/HSO to ensure that sufficient PPE is available at 
the Site; and 

• Conducting briefing meetings, when necessary, to apprise personnel of 
the contents of this HSP and the project hazards. 

2.4 PRINCIPAL-IN-CHARGE 

ERM’s PIC is responsible for assisting the IHSC in case of injury, 
exposure, or with any other issues in which the IHSC may need guidance 
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or technical support.  The PIC may also serve in the role of IHSC, and in 
such cases, the PIC is responsible for ensuring the tasks as described in 
Section 2.3 are accomplished as necessary. 

2.5 FIELD PERSONNEL 

All field and subcontractor personnel are responsible for following HSP 
procedures and for performing their work in a safe and responsible 
manner.  Specific requirements include: 

• Obtaining a copy of this HSP and reading it, in its entirety, prior to the 
start of field activities; 

• Signing the Health and Safety Signature Sheet (Appendix A) 
acknowledging receipt and understanding of this HSP; 

• Bringing forth any questions or concerns regarding the content of the 
HSP to the TM/HSO or IHSC prior to the start of work; 

• Reporting accidents/incidents and the presence of potentially 
hazardous working situations to the TM/HSO; and 

• Complying with the requests of the TM/HSO. 
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3.0 PARTICIPANT QUALIFICATIONS 

To participate in this project, employees must be trained, as well as 
involved with medical surveillance and recordkeeping programs.  The 
details associated with these requirements are briefly described below. 

3.1 TRAINING REQUIREMENTS 

All ERM and subcontractor personnel working on the Site will have 
completed an extensive training course and have previously worked at 
least 3 days at a hazardous waste site.  The training course must be 
designed to meet the requirements of 8 CCR 5192.  The training course 
must consist of a combination of 40 hours of classroom and field exercises, 
plus an annual 8-hour refresher. 

All Site participants will be required to show proof of current training 
(less than 1 year since initial or refresher training) prior to participating in 
field activities.  Intended participants without current training 
documentation will be excluded from Site activities. 

Additionally, all personnel who are required to use respirators and other 
PPE must be trained in their proper selection, use, and limitations (see 
Section 6.1 - Personal Protection).   

3.2 MEDICAL REQUIREMENTS 

All on-site personnel, subcontractors, and visitors will be required to have 
a written statement from a licensed physician stating they have had a 
medical examination that meets the requirements of 8 CCR 5192.  This 
examination must include pulmonary function testing, as well as 
certification by the physician of the employee's ability to wear a negative-
pressure respirator and perform strenuous work.  If a person sustains an 
injury or contracts an illness related to work on site that results in lost 
work time, he/she must obtain written approval from a physician to 
regain access to the Site. 
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3.3 RECORDKEEPING 

Air monitoring (Section 5.0) via industrial hygiene monitoring or direct 
reading instrumentation will become part of the written record.  Both 
medical and air monitoring data will be retained for 30 years.  Training 
records shall be maintained in project files and are available for inspection 
at any time.  Subcontractor training and medical surveillance certification 
will also be maintained in project files. 
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4.0 HAZARD EVALUATION 

The following subsections present a summary of the potential chemical 
and physical hazards associated with Site activities based on known 
conditions. 

4.1 CHEMICAL HAZARDS 

Based on previous data collected from soil and ground water beneath the 
site and adjacent areas, the primary constituents of concern (COCs) at the 
Site are methane and petroleum hydrocarbons (TPH), and VOCs.  These 
compounds may exist as chemical hazards in subsurface soil and water.  
The potential hazards associated with the above mentioned COCs are 
discussed in the following paragraphs.  The occupational exposure limits 
(if established) for these COCs are presented below and Material Safety 
Data Sheets are included in Appendix B. 

4.1.1 Petroleum Hydrocarbons 

Most petroleum hydrocarbons, except those known to be carcinogenic, 
exhibit similar hazard effects in humans.  Effects on the central nervous 
and upper respiratory systems, as well as skin irritation, predominate.  
Therefore, although a summary of the hazards of the identified petroleum 
hydrocarbons are listed separately as follows, additive effects of the 
mixture will be taken into consideration when determining established 
action levels.  In the absence of a permissible exposure limit (PEL) for 
crude petroleum hydrocarbons, the PEL for gasoline is used as 300 parts 
per million (ppm) as a conservative measure and a short-term exposure 
limit (STEL) is 500 ppm.  A PEL refers to the permitted 8-hour time-
weighted average concentration that a worker may be exposed to without 
experiencing adverse health effects whereas a STEL pertains to a 
15-minute exposure duration.  

4.1.1.1 Methane 

Methane is a colorless and odorless gas.  It is not very soluble in water and 
at room temperature is less dense than air.  Methane is combustible where 
mixtures of 5 to 15 percent in the air are explosive.  Primary routes of 
entry are by inhalation.  Although methane is not toxic when inhaled, it 
can cause suffocation because it reduces the amount of oxygen inhaled.  
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Effects of overexposure include suffocation, dizziness, headache, nausea, 
loss of consciousness, and death.  A current CAL-OSHA PEL for methane 
is not established because as a gas and vapor, when present in high 
concentrations,  it operates primarily as an asphyxiant without other 
adverse effects.  Thus, it depletes the required amount of oxygen needed 
to sustain life.      

4.1.2 Volatile Organic Compounds 

Most VOCs, except those known to be carcinogens upon chronic exposure, 
affect the central nervous system and can cause depression; weakness; 
abdominal pain; eye, lung, and skin irritation; drowsiness; 
unconsciousness; liver and kidney damage; and nausea.  Respiratory and 
dermal protection must be provided when contact is suspected.  Exposed 
skin should be washed immediately to avoid skin absorption.  Although a 
summary of the hazards of the identified hydrocarbons are listed 
separately below, additive effects of the mixture will be taken into 
consideration when determining established action levels 

4.2 PHYSICAL HAZARDS 

Physical hazards associated with remediation activities include vehicular 
traffic, slips (on wet surfaces), trips (on or around debris), falls, contact- 
and crushing-type injuries (with drilling equipment or other heavy 
equipment), sharp objects or flying debris, flammability, and heat-stress 
concerns.  The potential for such hazards necessitates the use of gloves, 
safety shoes, or boots that meet American National Standards Institute 
(ANSI) Z41.1, eye protection that meets ANSI Z87.1, and hard hats that 
meet ANSI Z89.1.  Personnel engaged in strenuous physical labor are to 
wear sturdy work gloves. 

Additionally, previous experience indicates the noise level during use of 
drilling equipment such as air rotary/casing hammer or resonant 
vibration  exceeds the Cal/OSHA action level of 85 dBA (decibels on A-
weighted scale).  Therefore, all personnel working in the exclusion zone 
during use of this equipment shall wear hearing protection in the form of 
plugs and/or muffs. 

The location of all underground pipes, electrical conductors, fuel lines, 
water and sewer lines must be determined prior to any subsurface work 
(especially drilling and excavation activities).  All lines must be de-
energized, locked-out or blinded off where feasible.  In addition, note the 
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presence of overhead hazards, e.g. powerlines, and avoid conducting 
activities such as drilling underneath these areas. 

See Table 2 for a list of potential physical hazards that may be present and 
the procedures that will be utilized to minimize these potential hazards. 
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Table 2 Potential Physical Hazards 

Potential Hazard Source of Hazard 
Procedures to Be Used to 
Minimize Hazard 

Struck by heavy equipment Drill rigs, backhoes, and other 
heavy equipment. 

Maintain eye contact with 
equipment operators.  Use 
proper PPE (i.e. hard hats, 
steel-toed boots, reflective 
vests, etc.).  Maintain in 
pedestrian areas. 

Puncture of utility line Electrical, gas, water, or sewer 
line underground. 

Locate existing utilities prior to 
start of operations.  Maintain 
marked  lines. 

Slip, trips, or falls due to 
refuse and debris 

Construction refuse and 
materials, trash, or excavated 
materials. 

Maintain clean work areas and 
dispose of refuse promptly. 

Fire/electrical hazard Spark or heat producing 
equipment in the vicinity of 
combustibles. 

Operate equipment away from 
combustibles such as 
vegetation.  Maintain portable 
fire extinguishers nearby.  
Eliminate ignition sources.  
Bond or ground equipment if 
working in wet and/or 
flammable areas.  Ground all 
portable generators. 

Heat stress Personnel working in 
environments with high 
ambient temperatures may be 
subject to adverse 
temperature-related effects. 

Employ the buddy system.  
Each worker will be 
responsible to monitor his/her 
buddy for signs of heat stress 
(loss of concentration, profuse 
sweating, dizziness, etc.).  The 
TM/HSO will also monitor 
working conditions via use of 
an ambient monitor when 
conditions warrant.  
Work/rest regimens may be 
followed (Table 3). 

Dust Automobiles/trucks/walking Vehicles should be driven 
slowly and water can be used 
to moisten soil if necessary. 

Struck by vehicular traffic in 
public right-of-way 

Automobiles/trucks Utilize traffic control plan 
(prepared by subcontractor) 
and traffic control devices and 
maintain physical barrier 
between work zone and active 
traffic. 

Unknown materials or 
hazards 

Unexpected discovery or 
dumping 

Do not move materials; isolate 
only if safe to do so, and call 
emergency services applicable 
such as the fire department, 
utility, etc. 
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4.2.1 Use of Equipment 

Any equipment, including earth moving equipment, drill rigs, cranes, or 
other heavy machinery, will be operated in strict compliance with the 
manufacturer's instructions, specifications, and limitations, as well as any 
applicable regulations and operated by appropriately trained personnel or 
contractor 

Any equipment or machinery that cannot be operated safely will be 
tagged and will not be operated until the unsafe condition has been 
removed or repaired.  All repaired equipment will remain out of service 
until a designated qualified person has tested and inspected the 
equipment. 

The contractor of heavy equipment operator will clearly designate the 
zone(s) associated with each piece of heavy equipment where the 
potential for injuring workers exists.  No site personnel will be permitted 
to enter or access this zone without prior approval from the operator. 

All heavy equipment provided or leased on Site shall be equipped with 
audible backup warning devices.  The operator is responsible for 
inspecting the equipment daily to ensure that it is functioning properly 
and safely.  This inspection will include all pins, pulleys, and connections 
subject to faster than normal wear and all lubrication points.  In addition, 
the contractor will verify that the kill switch is properly functioning on the 
drilling prior to use. 

When equipment with moving booms, arms, or masts is operated in the 
vicinity of overhead hazards, the operator, with assistance from the 
designated signaling person, will ensure that the moving parts of the 
equipment maintain safe clearances to the hazards.  Equipment will be 
kept away from energized electrical lines by at least 25 feet.  Drill rigs and 
other equipment not specifically designed to move with the boom, mast, 
or arm elevated will be returned to traveling position and conditioned 
before being moved. 

All portable equipment and tools will be inspected prior to each day's use 
and as often as necessary to ensure safety.  Defective equipment and tools 
will be removed from service immediately.  Examples of defective tools 
include:   
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• Hooks and chains stretched beyond allowable deformations;  

• Cables and ropes with more than the allowable number of broken 
strands;  

• Missing grounding prongs on power tools;  

• Defective on/off switches;  

• Mushroomed heads of impact tools;  

• Sprung wrench jaws;  

• Missing or broken handles or guards; and 

• Wooden handles that are cracked, splintered, or loose.   

All equipment and tools will be used within their rated capacities and 
capabilities. 

The location of all underground pipes, electrical conductors, fuel, water 
and sewer lines must be determined prior to any drilling work.  All lines 
must be de-energized, locked-out, or blinded off where feasible. 

4.2.2 Flammability Hazards 

The nature of this project and the operations to be performed may 
increase volatilization and cause a flammability hazard.  Certain solvents 
can be extremely flammable.  Oxidation products from burning can be 
extremely deadly. 

All electrical equipment used during the project will be inspected to 
ensure that they are in good repair and have no frayed or loose 
connections before they may be used on site.  Only approved, listed 
equipment and components will be used.  All connections will be made in 
accordance with National Electric Code practices.  All equipment and 
devices so designed will be properly grounded or bonded to an adequate 
grounding mechanism.  Although explosive limits are not expected, only 
equipment listed as explosion-proof will be used in areas where 
explosivity is sustained at or above 10 percent of the lower explosion limit 
(LEL).  Also, a fire extinguisher specified in Section 7.6 should be at the 
Site. 
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4.2.3 Thermal-Stress Concerns 

Thermal stress includes heat stress, as well as cold injury.  It should be 
noted that both types of thermal stress could occur simultaneously.  The 
ambient air temperature, wind velocity, humidity, and activity level of the 
worker, as well as the type of protective equipment employed, are all 
factors which play a role in producing temperature stresses.  Workers will 
be trained on the signs and symptoms of these forms of temperature 
stresses and will be encouraged to monitor themselves and others. 

The human body has a regulator mechanism that maintains the body’s 
core temperature at 98.6 degrees Fahrenheit.  The body’s energy is 
devoted to keeping the temperature within a fairly narrow range.  When 
the body overheats, heat loss occurs primarily through evaporation via 
sweating and by radiant heat loss by dilation of blood vessels in the skin.  
When body temperature drops, involuntary shivering produces heat 
while constriction of the blood vessels in the skin reduces radiant heat 
loss. 

Protective clothing designed to protect against chemicals interferes with 
the evaporative cooling mechanism.  As a result, heat stress can develop 
rapidly in non-acclimated individuals.  Cold stress can occur when the 
heat produced by intense activity is reduced by the stoppage of work.  
Chemical protective clothing offers no insulation and little protection 
against the cold; it does not retain body heat well.  The water-saturated 
atmosphere that can occur within protective clothing loses heat more 
rapidly than ambient air; thus, heat loss can occur rapidly.  During 
episodes of heavy work, it is possible for a worker to suffer symptoms of 
heat stress, only to experience cold stress when activity levels decrease or 
the work stops. 
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4.2.3.1 Heat-Stress Concerns 

There are varying symptoms of heat stress, depending on its severity.  
Many heat-related problems occur in workers who are unaccustomed to 
heavy workloads and heat, or who are in poor physical condition.  
Obesity, alcohol or drug use, age, and the presence of other complicating 
factors, such as disease, also affect an individual’s response to hot 
environments.  In heat conditions, the work/rest regimen shown on 
Table 3 should be as followed.  Heat stress is a general term used to 
describe one or more of the following heat-related disabilities and 
illnesses: 

Heat Cramps are a condition characterized by painful, intermittent 
spasms of the voluntary muscles following hard physical work in a hot 
environment.  Cramps usually occur after heavy sweating and often begin 
at the end of a work shift. 

Heat Exhaustion is a condition characterized by profuse sweating, 
weakness, rapid pulse, dizziness, nausea, and headache.  The skin is cool 
and sometimes pale and clammy with sweat.  Body temperature is normal 
or subnormal.  Nausea, vomiting, and unconsciousness may occur. 

Heat Stroke is a condition in which sweating is diminished or absent.  The 
skin is hot, dry, and flushed.  Increased body temperature, if uncontrolled, 
may lead to delirium, convulsions, coma, and even death.  Medical 
attention is needed immediately. 

When selecting chemical protective clothing and equipment, each item’s 
benefit should be carefully evaluated for its potential for increasing the 
risk of heat stress.  For example, if a lighter, less insulating suit can be 
worn without a sacrifice of protection, then the lighter suit should be 
worn. 

Workers will be trained on the signs and symptoms of the forms of heat 
stress and will be encouraged to monitor themselves and others.  In 
addition, experience has shown that the following work/rest regimen 
(Table 3) is appropriate for acclimatized field workers performing light to 
moderate work while wearing Level D protection.  When upgrading the 
level of personal protection is deemed necessary, heat-stress conditions 
should be taken into consideration. 
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Table 3 Work/Rest Regimen in Level D Protection 

Wet Bulb, Globe 
Temperature  
°Fahrenheit (F)/°Celsius (C) 

Water Intake  
(quarts per hour) 

Work/Rest Cycle  
(Minutes) 

82 – 84 (28 - 29) At least 0.5 50/10 

84 – 88 (29 – 31) At least 1 45/15 

86 - 90 (31 – 32) At least 1.5 30/30 

90 and above (above 32) More than 2 20/40 

The workload classes are defined in The American Conference of Governmental Industrial 
Hygienists’ booklet, Threshold Limit Values for Chemical Substances and Physical Agents and Biological 
Exposure Indices for 2003. 
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5.0 EXPOSURE MONITORING PLAN 

To identify and prevent the exposure of workers, an exposure monitoring 
plan will be followed.  The following subsections summarize the details of 
the general area monitoring program, as well as the action levels that will 
be used to determine mitigating actions necessary. 

5.1 GENERAL AREA AND PERSONAL MONITORING 

Air monitoring maybe conducted to determine the presence of on-site 
hazardous conditions and will help determine the level of personal 
protection required for personnel.  Environmental monitoring equipment 
includes a photoionization detector (PID) or a flame ionization 
detector (FID).  In addition, a Miniature real-time aerosol monitor 
(Mini-RAM) dust monitor will be used during excavation activities if 
conditions warrant its use.  Characterization with these instruments will 
determine airborne contaminants present and the respective 
concentrations in the workplace, and will help assess worker safety. 

The intent of general area monitoring is to utilize generic field instruments 
and action levels to assess the continuous exposure to field personnel 
during Site activities, and upgrade or downgrade PPE as appropriate.  
Perimeter air monitoring will not be performed since the generation of 
dust or airborne contaminants is expected to be minimal.  The general 
monitoring shall consist of daily breathing zone monitoring every 
30 minutes using the PID or FID (and Mini-RAM if necessary) during Site 
activities.  Daily calibration and maintenance of the PID or FID will also be 
recorded and performed according to the manufacturer's 
recommendations (see Appendix A for calibration documentation sheet).  
The Mini-RAM will be zeroed out during each day of use.  All breathing 
zone readings will be recorded on ERM’s Air Monitoring Form (provided 
in Appendix A). 

5.2 ACTION LEVELS 

The TM/HSO will establish daily background total organic vapor (TOV) 
and dust levels prior to initiating Site activities.  Under most 
circumstances, this level can be determined by taking multiple readings at 
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representative locations along the perimeter of the Site, and averaging the 
results of sustained measurements. 

Decisions to upgrade personal protection will be based on sustained 
breathing zone TOV and/or total dust that exceeds background levels.  
Breathing zone refers to the area from the top of the shoulders to the top 
of the head.  Specific criteria for upgrading personal protection based on 
TOV are presented in Table 4 as follows. 

Table 4 Criteria for Upgrading Respiratory Protection 

Sustained Breathing Zone TOV and Dust Level of Respiratory Protection 

Background + 5 ppm 
or Background + 0.5 mg/M3 

Level D (no respiratory protection) 

5 to 20 ppm 
or 0.5 mg/M3 to 2 mg/M3 

Level C (half-face, air-purifying respirators, 
equipped with organic vapor/high-efficiency 
particulate air [HEPA] cartridges) 

20 to 50 ppm 
or 2 mg/m3 to 5 mg/M3 

Level C (full-face, air-purifying respirators 
equipped with organic vapor/HEPA cartridges) 

Above 50 ppm 
or 5 mg/M3 

Cease activities, evacuate the exclusion zone. 

 



 
 

ERM 21 UPRR/8078.47–5/7/04  

6.0 GENERAL SAFE WORK PROCEDURES 

Personal protection, work zone and decontamination procedures, and 
general safety rules are described in the following subsections. 

6.1 PERSONAL PROTECTION 

Initial protection will include the Level D requirements for PPE, and will 
be upgraded based on sustained PID/FID readings, or Mini-Ram readings 
(if conditions warrant its use), compared to the action levels listed in 
Table 4.  Level D protection is planned based on the site characterization 
data accumulated, and interpreted prior to beginning Site activities.  
Engineering controls and work practices will be increased and/or altered 
prior to upgrading PPE to eliminate the increased hazard.  If additional 
PPE is still necessary, work shall proceed under Level C protection.  
Levels of PPE are described below. 

6.1.1 Level D Protection 

Level D protection consisting of the following items is required for 
sustained PID/FID readings of less than 5 ppm above background, or for 
Mini-Ram readings of less than 0.5 mg/M3 above background. 

• Long-sleeve shirt and long pants; 

• Outer nitrile gloves for material handling (inner nitrile or similar 
surgical gloves are recommended when practical) and leather work 
gloves when shoveling soil without free product (to be disposed of 
properly according to local and state regulations if used in handling 
contaminated soils); 

• Steel-toed safety boots; 

• Safety glasses; 

• Hard hat; and 

• Orange reflective vest. 

Other personal protection readily available for use, if necessary, includes 
the following: 

• Chemical-resistant outer gloves; and 
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• Hearing protection. 

6.1.2 Level C Protection 

Level C protection is required for sustained PID/FID readings of 5 to 
20 ppm above background, or Mini-Ram readings of 0.5 mg/M3 to 
2 mg/M3 above background.  Level C protection consists of Level D 
protection, plus the following: 

• Half-face APR or full face APR equipped with combination organic 
vapor/HEPA filter cartridges; 

• Chemical resistant clothing (i.e., Tyvek, polycoated Tyvek, or Saranex), 
consisting of one-piece suits with attached hoods, booties, and elastic 
wrist bands; 

• Outer nitrile gloves and inner nitrile gloves; and 

• Steel-toed safety boots with chemically resistant overboots. 

• Duct tape with emergency tabs. 

During work activities, sustained PID/FID readings of 20 to 50 ppm 
above background, or Mini-Ram readings of 2 mg/M3 to 5 mg/M3, 
require Level C protection, with the substitution of a full-face APR 
equipped with organic vapor/HEPA filter cartridges, in place of half-face 
APR and safety glasses. 

Sustained PID/FID readings over 50 ppm above background, or 
Mini-Ram readings above or 5 mg/M3, require an immediate cessation of 
activities, and an evacuation of personnel from the exclusion zone.  
Questions regarding personal protection and related issues should be 
addressed to the TM/HSO. 

6.2 WORK ZONES AND DECONTAMINATION PROCEDURES 

Work zones and decontamination procedures will be established in 
accordance with guidance provided in Chapters 9 and 10 of the 
Occupational Safety and Health Guidance Manual for Hazardous Waste Site 
Activities, published in 1985 by the National Institute for Occupational 
Safety and Health, FED-OSHA, and EPA.  An exclusion zone will be 
established when the TM/HSO determines that one is necessary based on 
the type of work to be performed and the anticipated TOV and dust levels 
in the work area.  Exclusion zones will be marked with yellow caution 



 
 

ERM 23 UPRR/8078.47–5/7/04  

tape.  The location of the zones may be modified to fit applicable field 
conditions, however, proposed modifications must be approved by the 
TM/HSO. 

All sampling equipment will be washed between sampling intervals with 
a non-phosphate solution, followed by two potable water rinses, and a 
final rinse in de-ionized water, or a steam cleaner. 

Decontamination procedures will be implemented for Level C PPE.  A 
minimum of one basin wash/rinse station will be placed in the 
contamination/reduction zone to facilitate cleaning and removal of PPE.  
The wash/rinse station will be used by workers to clean and rinse non-
disposable boots and gloves.  The ground beneath these basins will be 
covered with plastic to ensure the ground is not contaminated with basin 
rinse water.  A drum or another type of container will be designated to 
dispose of PPE that will not be reused. 

All personnel must follow the appropriate order for cleansing and 
removal during decontamination: 

1. Boots; 

2. Outer gloves; 

3. Coveralls or protective suit; 

4. Respirators; and 

5. Inner gloves. 

Direct contact with contaminated protective equipment can be avoided by 
following the proper decontamination sequence.  To avoid a potential 
inhalation hazard during decontamination, respirators, if used, must not 
be removed before leaving the contaminated area. 

Place contaminated garments in designated plastic bags or drums prior to 
disposal or transfer offsite.  Labels in compliance with the hazard 
communication standard will be affixed to containers of contaminated 
debris and clothing. 

Water, soap, and paper towels will be available for cleaning of hands and 
face before breaks, eating, drinking, or smoking.  On-site toilet facilities or 
an easily accessible toilet facility will also be available. 



 
 

ERM 24 UPRR/8078.47–5/7/04  

6.3 GENERAL SAFETY RULES 

In addition to the specific requirements of this site-specific HSP, common 
sense should prevail at all times.  The following general safety rules and 
practices will be in effect at the Site: 

• The Site will be suitably marked or barricaded as necessary to prevent 
unauthorized visitors, but will not hinder emergency services, if 
needed.  All visitors will be required to sign in on visitors log sheet 
provided in Appendix A. 

• All open holes, excavations, trenches, and obstacles will be properly 
barricaded in accordance with local Site needs.  These needs will be 
determined by proximity to traffic ways, both pedestrian and 
vehicular, and site of the hole, trench, or obstacle.  If holes are required 
to be left open during non-working hours, they will be adequately 
decked over or barricaded and sufficiently lighted. 

• Prior to conducting any digging or boring operations, underground 
utility locations will be identified.  The Site representative and local 
utility authorities (or Underground Alert) will be contacted to provide 
locations of underground utility lines and product piping.  All boring, 
excavation, and other Site work will be planned and performed with 
consideration for underground lines. 

• Smoking and ignition sources in the vicinity of flammable or 
contaminated material are prohibited.  Designated smoking areas will 
be delineated.   

• Dust suppression shall be utilized during all earth moving activities.  
A light water mist will be necessary and required during excavation 
activities to keep dust migration to an absolute minimum. 

• No excavation activities will be allowed on excessively windy days.  
For purposes of this HSP, excessive wind will be defined as wind with 
sufficient velocity to render dust suppression techniques at the Site 
inadequate.  This determination will be made by visual observations 
by the designated TM/HSO.  If dust is observed blowing from the 
work area off site, work activities will cease.  Personnel should keep 
themselves upwind from impacted areas during windy days. 

• Stockpiled soils shall be covered with plastic while not being loaded.  
The TM/HSO must inspect the stockpiled soil periodically to ensure 
that the plastic sheeting remains in place. 

• Drilling, boring, movement and use of cranes and drilling rigs, erection 
of towers, movement of vehicles, and equipment as well as other 
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activities will be planned and performed with consideration for the 
location, height, and relative position of aboveground utilities and 
fixtures, including signs, lights, canopies, buildings, other structures, 
and construction as well as natural features such as trees, boulders, 
bodies of water, and terrain. 

• When working in areas where flammable vapors may be present, 
particular care must be exercised with tools and equipment that may 
be sources of ignition.  All tools and equipment so provided must be 
properly bonded and/or grounded. 

• Beards that interfere with respirator fit are not allowed within the Site 
boundaries.  This is necessary because all Site personnel may be called 
upon to use respirator protection in some situations, and beards do not 
allow for proper respirator fit. 

• No smoking, eating, or drinking will be allowed in the contaminated 
areas. 

• Tools and hands must be kept away from the face. 

• Personnel must shower at the end of the shift or as soon as possible 
after leaving the Site. 

• Each sample must be treated and handled as though it was extremely 
toxic. 

• Do not touch obvious contaminated materials.  Avoiding contact with 
these materials will facilitate decontamination. 

• Persons with long hair and/or loose-fitting clothing that could become 
entangled in power equipment are not permitted in the work area. 

• Employees shall be suitably dressed to perform their duties safely and 
in a manner that will not interfere with their vision, hearing, or free 
use of their hands or feet.  Only waist-length shirts with sleeves and 
trousers that cover the entire leg are to be worn. 

• Horseplay is prohibited in the work area.  The TM/HSO has the 
authority to discharge Site personnel for horseplay. 

• Work while under the influence of intoxicants, narcotics, or controlled 
substances is prohibited. 
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7.0 EMERGENCY RESPONSE/ACCIDENT INVESTIGATION 

The telephone numbers of the police and fire departments, ambulance 
services, local hospital, and ERM representatives are provided in the 
reference sheet in Section 8.0 of this HSP.  Directions to the nearest 
hospital are also provided on the sheet.  (A map to the hospital is 
provided on Figure 2).  The reference sheet will be maintained at the work 
site by the TM/HSO. 

Any accident/incident resulting in an OSHA-recordable injury or illness, 
treatment at a hospital or physician's office, property damage, or a 
near-miss accident requires that an accident/incident report be completed 
and submitted to the ERM IHSC.  A copy of this form is provided in 
Appendix A.  The investigation will be initiated as soon as emergency 
conditions are under control.  The purpose of this investigation is not to 
attribute blame, but to determine the pertinent facts so that repeat or 
similar occurrences can be avoided. 

7.1 PLANNING 

Prior to facility entrance, the TM/HSO shall plan emergency actions and 
discuss them with personnel conducting project work.  Initial planning 
includes establishing the best means for evacuation from the area in case 
of a catastrophe. 

7.2 EMERGENCY SERVICES 

A tested system must exist for rapid and clear distress communications, 
preferably voice, from all personnel to the TM/HSO.  The TM/HSO shall 
ensure that all personnel working at the facility know how to 
communicate with the appropriate local emergency response units as well 
as provide adequate and clear directions between work locations and the 
locations of support personnel, prior to commencing any facility 
investigation or operations.  Emergency response contacts and telephone 
numbers are included in the emergency reference sheet provided in 
Section 8.0.  A copy of this information must be posted in a visible location 
at the project site before operations commence. 
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7.3 GENERAL EVACUATION PLAN 

In case of fire, explosion, or toxic vapor release and the TM/HSO orders a 
Site evacuation, the following steps shall be performed: 

1. Announce the evacuation via radio/horn.  Three blasts of a car, truck, 
air horn will be used to signal emergencies that require evacuating. 

2. Evaluate the immediate situation and downwind direction.  All 
personnel will evacuate in the upwind direction. 

3. Assemble all personnel in an upwind area when the situation permits. 

4. Account for all personnel. 

5. Determine the extent of the problem. 

6. Assist emergency teams with information and announce when it is safe 
to return to the site, based on clearance from the external Incident 
Commander in charge of the emergency 

7.4 EVACUATION/MEETING POINT 

In the case of an emergency, utilize the following locations as 
evacuation/meeting points, and provide this information to emergency 
personnel: 

1. Site entrance on Hasley Canyon. 

2. The intersection of Hasley Canyon and Commerce Center Drive. 

The TM/HSO shall meet emergency personnel and guide them to the 
incident scene. 

7.5 FIRST AID 

Qualified personnel on site shall give first aid and stabilize any worker 
needing assistance.  Life support techniques such as cardiopulmonary 
resuscitation and treatment of life-threatening problems such as bleeding, 
airway maintenance, and shock shall be given top priority.  Professional 
medical assistance shall be obtained at the earliest possible opportunity.  If 
assistance beyond first aid is required, phone 911, and request emergency 
medical assistance. 
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A first aid kit and emergency eyewash shall be maintained readily 
accessible to all workers.  First aid kits must be maintained in all 
self-propelled equipment.  The portable eyewash shall be supplemented 
by at least two, 5-gallon carboys full of potable water, which will 
substitute as the continuous-flowing eyewash facility.  Emergency first aid 
for exposure, inhalation, or exposure to organic compounds is 
summarized in the following paragraphs. 

7.5.1 Eyes 

Flush eyes immediately with fresh water for at least 15 minutes while 
holding the eyelids open.  If injury occurs or irritation persists, transport 
person to emergency room as soon as possible. 

7.5.2 Skin 

Wash skin thoroughly with soap and water.  See a doctor if any unusual 
signs or symptoms or if any skin irritation occurs.  Launder chemically 
impacted clothing. 

7.5.3 Inhalation 

Move exposed person to fresh air.  If breathing has stopped, apply 
artificial respiration.  Call 911 immediately. 

7.5.4 Ingestion 

If swallowed, DO NOT induce vomiting.  Call Poison Control Center 
immediately 1-800-876-4766. 

7.5.5 Heat Stress 

Persons exhibiting any of the signs of heat stress should be immediately 
moved to a cooler environment, such as an air-conditioned trailer or 
vehicle.  First aid for the specific types of heat stress include: 

Heat Stroke.  Call 911, begin cooling the individual by soaking their 
clothes in cool water and fanning. 

Heat Exhaustion.  Replenish fluids by having the individual drink an 
electrolyte solution (such as GatoradeRN or other sports drink and water).  
If vomiting or loss of consciousness occurs, call 911. 
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Heat Cramps.  Replenish salt balance by having the individual drink an 
electrolyte solution (see above).  If cramps persist, person may need 
medical attention. 

7.6 FIRE PROTECTION AND RESPONSE 

To ensure that fire and explosion hazards are minimized, plans and 
procedures must be coordinated with the local Fire Department.  A permit 
may be required before gasoline or other flammable liquids may be 
removed.  Call 911 in the event of any fire at a work location.  In the 
event of a fire or explosion at a work location, general evacuation plan 
described above in Section 7.3. 

At least one fire extinguisher, with a minimum class rating of 20ABC, shall 
be provided within 50 feet of the Site activities.  A fire extinguisher must 
be kept in each piece of self-propelled equipment.  Site personnel must not 
attempt to extinguish large fires, but rather call 911 immediately. 
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8.0 EMERGENCY REFERENCES 

The following subsections provide emergency telephone numbers, 
information regarding the nearest hospital, and directions to the Site. 

8.1 KEY TELEPHONE NUMBERS 

AMBULANCE:................................................................................................................................911 
POLICE: .........................................................................................................................................911 
FIRE: ..............................................................................................................................................911 
HOSPITAL:.....................................................................................................................................911 
HENRY MAYO NEWHALL MEDICAL HOSPITAL: ..................................................... 1-661-253-8000 
NATIONAL RESPONSE CENTER: ............................................................................... 1-800-424-8802 
POISON CONTROL CENTER: ..................................................................................... 1-800-876-4766 
TOXLINE:................................................................................................................... 1-301-496-1131 
ERM INTERNAL HEALTH AND SAFETY COORDINATOR (ROBIN WOOLSON):....... 1-714-430-1476 
ERM PRINCIPAL-IN-CHARGE (BRETT BOWYER):…................ ……………………1-714-430-1476 
ERM PROJECT MANAGER (BRETT BOWYER): .......................................................... 1-714-430-1476 
SANTA CLARITA FIRE DEPARTMENT – STATION 11 ................................................ 1-661-296-5758 
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8.2 NEAREST HOSPITAL 

Henry Mayo Newhall Medical Hospital   1-661-253-8000 
23845 McBean Parkway, Santa Clarita, California 
A map showing the route from the site to the hospital is provided as 
Figure 2. 

8.2.1 Directions to Hospital 

FROM HALSEY CANYON ROAD: 

• Merge onto I-5 S toward LOS ANGELES for approximately 3.93 miles. 

• Take the VALENCIA BLVD exit (0.25 miles). 

• Turn LEFT onto VALENCIA BLVD (1.17 miles). 

• Turn RIGHT onto MCBEAN PKWY (1.34 miles). 

8.2.2 Directions to Hasley Canyon 

From Interstate 5 (either direction) exit onto Halsey Canyon Road and 
heading west.  Follow Halsey Canyon Road approximately 1.5 miles to the 
Site.   

8.3 ERM REPRESENTATIVES 

The following ERM representatives will serve in the role of TM/HSO: 

Brett Bowyer – Project Manager 
Peter Decker – Soil Scientist 

ERM’s IHSC is Robin Woolson (1-714-430-1476).



 
 

 

Figures 





DIRECTIONS TO HENRY MAYO NEWHALL MEDICAL HOSPITAL:     
 
 1:  Start out going East on HASLEY CANYON RD toward GIBRALTAR LN.  (1.67 miles)  
 
 2:  Merge onto I-5 S toward LOS ANGELES.  (3.93 miles)  
 
 3:  Take the VALENCIA BLVD exit.  (0.25 miles)  
 
 4:  Turn LEFT onto VALENCIA BLVD.  (1.17 miles)  
 
  5:  Turn RIGHT onto MCBEAN PKWY.  (1.34 miles)  
 
  Total Estimated Time: 11 minutes; Total Distance: 8.34 miles 

Figure 2
Route to Hospital Map

Hasley Canyon to
Henry Mayo Newhall

Medical Hospital
23845 McBean Parkway
Santa Clarita, CaliforniaERM 2003
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HEALTH AND SAFETY SIGNATURE SHEET 

The following signatures indicate that the Safety and Health Program has 
been read and accepted by ERM management and personnel, as well as all 
contractors and subcontractors and their personnel. 
 

NAME/TITLE COMPANY SIGNATURE/DATE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 
JOB SAFETY BRIEFING FORM 

DATE:   TIME:   PROJECT #:   

PROJECT NAME:   

SPECIFIC LOCATION:   

TYPE OF WORK:   

CHEMICALS PRESENT:   

SAFETY TOPICS DISCUSSED 

PROTECTIVE CLOTHING/EQUIPMENT:   

 

POTENTIAL WILDLIFE :   

 

EMERGENCY PROCEDURES AND EVACUATION MEETING POINTS:   

 

HAZARDS OF CHEMICALS PRESENT:   

PHYSICAL HAZARDS:   

EMERGENCY PROCEDURES:   

HOSPITAL/CLINIC:   

PHONE:   PARAMEDICS:   

HOSPITAL ADDRESS:   

SPECIAL HAZARDS:   

OTHER TOPICS:   

ATTENDEES 

Name (printed) Signature 

  

  

  

  



 
 

 

 

SUPERVISOR'S ACCIDENT/INCIDENT INVESTIGATION REPORT 

Injured Employee: Title: 

Date of Accident/Incident: Dept.: 

Location: Time on this Job: 

Engaged in what work when injured: 

Nature of accident/incident: 

How did accident/incident occur? 

What can be done to prevent recurrence of the accident? 

What has been done to prevent recurrence of the accident? 

Supervisor's Signature: Dept.: Date: 

Reviewer's Signature: Dept.: Date: 

NOTE:  Form to be completed by supervisors and submitted to the ERM Internal Health 
and Safety Coordinator within 24 hours  days of the accident/incident. 



 
 

 

DISCLAIMERS AND LIMITATIONS ON USE 
 

ERM-West, Inc. ("ERM") developed this site-specific Health and Safety Plan ("HSP") for 
use by ERM personnel and by ERM subcontractors (individually, an "ERM Contractor" 
and collectively, "ERM Contractors") in connection with the field activities (the "Project") 
being performed by ERM for Palmer-Hasley LLC (the "Client") at the Hasley Canyon 
Development, Santa Clarita, California (the "Site").  ERM personnel must adhere to the 
practices and procedures specified in this HSP. 
 
Each ERM Contractor must review this HSP and agree to accept and abide by this HSP, 
subject to any modifications to this HSP (to address the ERM Contractor's more stringent 
practices and procedures) agreed upon in writing by ERM and the ERM Contractor.  The 
ERM Contractor shall indicate such acceptance by executing a copy of this notice of 
disclaimers and limitations on use as indicated below and returning it to ERM's project 
manager for the Project prior to its commencing work at the Site.  However, if any ERM 
Contractor commences work at the Site, the ERM Contractor shall be deemed to have 
accepted this HSP and the terms hereof and the failure to execute and return to ERM a 
copy of this notice shall not be relevant to such interpretation. 
 
If a contractor or a person other than the Client, ERM employees and ERM Contractors 
(individually, a "Third Party" and collectively, "Third Parties") receives a copy of this 
HSP, such Third Party should not assume that this HSP is appropriate for the activities 
being conducted by the Third Party.  NO THIRD PARTY HAS THE RIGHT TO RELY 
ON THIS HSP.  EACH THIRD PARTY SHOULD ABIDE BY ITS OWN SITE 
SPECIFIC HEALTH AND SAFETY PLAN IN ACCORDANCE WITH ITS OWN 
PROFESSIONAL JUDGMENT AND ESTABLISHED PRACTICES. 
 
ERM shall not be responsible for the implementation of any Third Party's safety 
program(s), except to the extent otherwise expressly agreed upon by ERM and a Third 
Party in writing.  The services performed by ERM for the Client and any right of the 
Client and/or an ERM Contractor to rely on this HSP shall in no way inure to the benefit 
of any Third Party, including, but not limited to, employees, agents, or consultants and 
subcontractors of ERM Contractors, so as to give rise to any cause of action by such Third 
Party against ERM. 
 
This HSP generated by ERM in connection with the Project is for use on a specific site 
and in connection with a specific project.  ERM makes no representation or warranty as 
to the suitability of this HSP for reuse on another site or as to the suitability of this HSP 
for reuse on another project or for modifications made by the Client or a Third Party to 
this HSP. 

       ERM Contractors Only 
       Agreed and Accepted: 
           
       By:       
       Title:       
       Date:      



 

 

HEALTH AND SAFETY READINGS 
PID/FID/Mini-RAM MEASUREMENTS 

 

Time Date LOCATION 
(Breathing Zone/Downwind Perimeter) 

PID/FID/Mini-RAM Concentration 
(ppm) 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       



 

 

 
ERM EQUIPMENT CALIBRATION RECORD 

(Per Manufacturer’s Instructions) 

INSTRUMENT MANUFACTURER/NAME: 

MODEL: 

SERIAL NUMBER: 

CALIBRATION GAS OR STANDARD: 

DATE CALIBRATED BY STANDARD (±) READING INITIALS 
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Material Safety Data Sheets 
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31 May 2006 
 
Via U.S. & Electronic Mail 
 
Ms. Kim Clark 
County of Los Angeles Fire Department 
Health Hazardous Materials Division 
5825 Rickenbacker Road 
Commerce, California 90040-3027 
 
Subject: Site Summary Report 

28801 Hasley Canyon Road  
Castaic, California 

Dear Ms. Clark: 

As requested by the Los Angeles County Fire Department (LACFD),  
ERM-West, Inc. (ERM), on behalf of Los Valles Company, Inc. (Los Valles), 
is submitting a site summary report to document site investigation and 
remediation activities conducted at the Los Valles site in Castaic, California.  
The overall purpose of this cover letter and report is to summarize 
environmental activities completed at the site and to provide justification 
for transitioning site remediation activities from an active to a passive 
phase. 

The 432-acre site is located along the north flank of Hasley Canyon, 
approximately 3 miles northwest of the city of Santa Clarita and east of 
Sloan Canyon, in the Castaic Hills area of the western San Gabriel 
Mountains.  The site is largely undeveloped, but contains a number of 
graded dirt roads and three approximately one-acre graded areas (pads) 
that were historically used to support oil production activities.  A total of 
ten oil wells were previously operated on the pads.  The oil production 
wells, installed in the 1970s or 1980s, were closed and properly abandoned 
in April 2003.  The California Department of Oil and Gas (D.O.G.) reviewed 
closure reports and issued written approval for the well closures.  Previous 
oil production activities resulted in potential environmental impacts at 
these three areas.  The three former production areas are referred to as:  

1. AEO Lease – Burns/Crist (AEO Pad);  

2. SADD Lease – North Pad; and  

3. SADD Lease - South Pad.  

Environmental  
Resources 
Management 
 
3 Hutton Centre 
Suite 600 
Santa Ana, CA 92707 
 (714) 430-1476 
 (714) 436-2940 (fax) 
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Los Valles is in the process of developing the site as a residential and 
recreational, mixed-use development consisting of single-family, custom 
luxury homes and a championship golf course.  No homes are proposed 
above the areas containing impacted soil.  The land directly above the 
impacted areas will be used for the planned golf course. 

Since early 2003, Los Valles has completed the following tasks to evaluate 
impacted materials at the site: 

• Abandonment and closure of oil wells; 

• Phase I Environmental Site Assessment; 

• Limited Phase II Site Investigation; 

• Pipeline removal; and 

• Investigation of subsurface petroleum hydrocarbon impacts. 

Total petroleum hydrocarbon (TPH) impacted soil was identified at the site, 
primarily at the SADD Lease – North Pad.  A Remedial Action Plan (RAP) 
was prepared and approved by the LACFD in 2004 to propose remedial 
activities designed to address impacted soil present at the site.  The overall 
objective of the remediation program was to eliminate potential exposure to 
constituents of concern (COCs).  

Potential exposure pathways to COCs, based on proposed land use, 
included  

• Direct contact with impacted soil;  

• Ingestion of impacted soil; 

• Inhalation of impacted air; and 

• Ingestion of impacted groundwater.  

A combination of concentration (conservative baseline target objectives) and 
performance-based criteria was used to determine when remediation 
activities would be complete, such as: 

•  Mass removal; 

•  Asymptotic recovery during best available technology application; and 

•  Risk reduction/elimination. 
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To achieve the RAP objectives, a set of interrelated remediation activities 
was proposed, including excavation, active soil venting, passive soil 
venting, and groundwater monitoring.  Excavation activities were intended 
to minimize the dermal and soil ingestion pathways by removing the 
potential for direct contact to future site users and construction workers. 
Active and passive soil venting addresses the inhalation and groundwater 
ingestion pathways, as well as groundwater protection by removing the 
mobile COCs.  

The RAP proposed soil excavation up to 10 feet below ground surface for 
the impacted areas. To remediate the remaining impacted soil, a soil 
venting program was proposed for both the North and South Pads.  Two 
phases were proposed for the soil venting program, (1) an active phase 
where a soil vapor extraction (SVE) system extracted vapors, via vacuum, 
from the soil through a network of vapor extraction wells for treatment; and 
(2) a passive phase where the wells are simply vented to the atmosphere.  
Transitioning from active to passive venting would occur once active 
venting reaches asymptotic levels for influent concentration and mass 
removal rates.  A groundwater well installation and monitoring program 
was proposed to assess groundwater quality.   

To date, Los Valles has completed the following remedial activities: 

• Excavation and off-site disposal of shallow impacted soil; 

• Installation of a vapor barrier at the bottom of the excavation and 
directly over the residual impacted soil; 

• Installation and operation of an active soil venting system (i.e., SVE and 
treatment system);  

• Evaluation of current potential health risks related to residual impacted 
soil; and 

• Groundwater monitoring. 

The completed excavation and backfilling activities created a minimum of 
10 feet of buffer soil from the shallowest residual impacted soil from 
potential receptors, in effect, eliminating the direct contact with impacted 
soil and ingestion of impacted soil exposure pathways.  The excavation 
activities covered minor stained soil at the AEO Pad and over 1,000 cubic 
yards of shallow soil at the SADD Lease-North and South Pads.  
Additionally, shallow pipelines were removed throughout the site. 
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The vapor barrier and active soil venting activities completed to date 
greatly reduced the potential risks to future site receptors (including nearby 
residences, golf course workers and visitors, and construction workers) 
from an inhalation of impacted air perspective.  Active soil venting 
activities were performed at the SADD Lease-North Pad, which removed 
over 14,600 pounds of hydrocarbons from the subsurface.  Mass removal 
rates and system influent concentrations have decreased by approximately 
90 percent or greater and have reached asymptotic conditions.   

A screening-level health risk assessment (HRA) was conducted to evaluate 
whether passive venting of residual impacted soil would pose a health risk 
to future site users or occupants, considering the proposed golf course and 
residential development.  It should be noted that no residential structures 
would be built over the impacted areas.  The HRA concluded that the 
maximum predicted individual excess carcinogenic risks at all modeled 
locations would be well below the Office of Environmental Health Hazards 
Assessment (OEHHA) recommended significance level.  Correspondingly, 
the non-carcinogenic chronic and acute hazard indices predicted in this 
analysis have also been shown to be orders of magnitude below the 
OEHHA recommended significance level.  As such, the passive venting of 
the soil gas wells in the SADD Lease-North and South Pads are not 
predicted to cause any significant health risk to future residents, workers, or 
guests during the construction or operation of the proposed golf course. 

Los Valles recognizes that the ingestion of impacted groundwater exposure 
pathway has not been addressed in this letter or attached report.  Los Valles 
has conducted groundwater monitoring at the site since early 2003 and has 
only observed low (less than the drinking water standards) and sporadic 
detections of TPH constituents at the site.  Los Valles understands that it 
will need to contact the Regional Water Quality Control Board (RWQCB) to 
resolve this issue once the soil impacts are addressed with the LACFD. 

In summary, impacted soil was identified and characterized at the Los 
Valles site.  Remedial activities have been performed to remove and reduce 
contaminant mass.  A HRA provided confirmation that residual impacted 
soil poses no significant risks to future site users.  In addition, monitoring 
has demonstrated that groundwater is not significantly impacted and the 
continuation of the active system will have no net benefit to groundwater 
quality beneath the site.  At this time, Los Valles requests that the LACFD 
approve the shutdown of the active soil venting system and transitioning to 
the passive venting phase.   
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As discussed previously with the LACFD, Los Valles will perform a final 
round of sampling at the site.  This sampling event will consist of two 
components: 

1. Soil sampling at four to six locations, at multiple depths, at the SADD 
Lease North Pad; and 

2. Confirmation soil vapor sampling from all existing passive venting 
wells. 

Los Valles and ERM understand that the LACFD will work with OEHHA to 
review this document.  Submittal of this document is consistent with 
discussions between the LACFD and Los Valles/ERM in late 2005 and 
May 2006.  We look forward to your response.  We will also coordinate the 
field sampling schedule with the LACFD.  If you have any questions 
regarding this project, please contact me at (714) 430-1476.   
 
Sincerely, 
 
 
Truong Mai, P.E.  
Partner  

TTM/taa/0021456.40 

cc: Mr. Jeff Kaplinski, Los Valles Company, Inc. 
 Ms. Amber Sakai, Los Valles Company, Inc. 
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1.0 INTRODUCTION 

On behalf of Los Valles Company, Inc. (Los Valles), ERM-West, Inc., 
(ERM) has prepared this summary report for the Los Valles site in Castaic, 
California.  The Los Angeles County Fire Department (LACFD), as the 
lead agency for this site, requested that Los Valles submit this summary 
report.   

This report summarizes investigation and remediation activities 
conducted at the Los Valles site to date.  These activities have addressed 
the bulk of the impacted surface and subsurface contamination at the site.  
As such, Los Valles is submitting this report to request a transition from 
active soil venting operations to passive soil venting at the site, thus 
allowing the site to be redeveloped unimpeded. 

Since early 2003, Los Valles has completed the following tasks to evaluate 
and address impacted materials at the Site: 

• Abandonment and closure of oil wells; 

• Phase I environmental site assessment (ESA); 

• Limited Phase II site investigation; 

• Pipeline removal; 

• Investigation of subsurface petroleum hydrocarbon impacts; 

• Development of a remedial approach; 

• Excavation and off-site disposal of shallow impacted soil; 

• Installation and operation of an active soil venting system (i.e., soil 
vapor extraction and treatment system);  

• Groundwater monitoring; and 

• Evaluation of current potential health risks related to residual 
impacted soil. 

This report is organized as follows: 

• Section 2.0 describes site characteristics, background, and proposed 
land use; 

• Section 3.0 discusses previous investigation activities; 
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• Section 4.0 presents the remediation approach and activities 
completed; 

• Section 5.0 summarizes the health risk assessment; 

• Section 6.0 presents conclusions and recommendations; and 

• Section 7.0 provides references. 
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2.0 SITE BACKGROUND 

2.1 GENERAL SITE DESCRIPTION AND HISTORY 

The 432-acre site is located along the north flank of Hasley Canyon, 
approximately 3 miles northwest of the city of Santa Clarita and east of 
Sloan Canyon, in the Castaic Hills area of the western San Gabriel 
Mountains.  Figure 1 shows the site location. 

The site is largely undeveloped, but contains a number of graded dirt 
roads and three approximately one-acre graded areas (pads) that were 
historically used to support oil production activities.  A total of ten oil 
wells previously operated on the pads.  The oil production wells, installed 
in the 1970s or 1980s, were closed and properly abandoned in April 2003.  
The California Department of Oil and Gas (D.O.G.) reviewed closure 
reports and issued written approval for the well closures.  

Previous oil production activities resulted in potential environmental 
impacts at these three areas.  The three former production areas, as shown 
on Figure 2, are referred to as:  

1. AEO Lease – Burns/Crist (AEO Pad);  

2. SADD Lease – North Pad; and  

3. SADD Lease - South Pad.  

2.2 SURFACE DRAINAGE, GEOLOGY, AND HYDROGEOLOGY 

Four small canyons drain southward across the Site into the Hasley 
Canyon Wash, then into Castaic Creek to the east, and finally into the 
Santa Clara River.  The tributary streams are incised into the alluvium 
indicating fairly recent rejuvenation.  All of the streams on the property, 
including Hasley Canyon Wash, are seasonally intermittent. 

Recent-age alluvium is present within the canyons.  The Saugus 
Formation outcrops along the ridges and underlays the alluvium in the 
canyons throughout the general area of the Site.  Groundwater is extracted 
from the Saugus Formation and used for a variety of purposes in the Santa 
Clarita area.  It is estimated that the Saugus Formation stores 
approximately 1 million acre-feet of water, and that it has historically 
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supplied between 7,500 and 15,000 acre-feet of water annually.  An 
additional 10,000 to 20,000 acre-feet of water per year will be extracted 
from the Saugus Formation through new wells to support planned 
development activities in the area.  Although groundwater is present at 
the Site at depths of approximately 50 to 100 feet below ground surface 
(bgs), usable groundwater has reportedly been extracted from much 
greater depths (approximately 3,000 feet bgs).   

Other water supply sources in the Santa Clarita area include the alluvial 
aquifer associated with the Santa Clarita River (located 2 miles east of the 
Site) and water imported from the State Water Project.  As of 1999, The 
Los Angeles County Waterworks District No. 36 provided imported water 
to approximately 827 connections in the Hasley Canyon and Val Verde 
areas. 

2.3 PROPOSED LAND USE 

Los Valles is in the process of developing the Site as a residential and 
recreational mixed-use development consisting of single-family custom 
luxury homes and a championship golf course.  The development plan is 
shown on Figure 3.  As presented on Figure 3, no homes are proposed 
above the areas containing impacted soil.  The land directly above the 
impacted areas will be used for the planned golf course. 
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3.0 SUMMARY OF INVESTIGATION ACTIVITIES 

This section presents a summary of relevant environmental activities 
performed.  Two main phases of investigation occurred at the site:  

• Phase I ESA, limited Phase II site investigation, and pipeline removal; 
and 

• Evaluation of subsurface petroleum hydrocarbon impacts. 

3.1 PHASE I ENVIRONMENTAL SITE ASSESSMENT, LIMITED PHASE II 
SITE INVESTIGATION, AND PIPELINE REMOVAL 

A Phase I ESA, limited Phase II site investigation, and pipeline removal 
were conducted at the site by California Environmental Geologist and 
Engineers, Inc. (CEGE) prior to December 2003.  Following closure and 
sign off by D.O.G., CEGE was retained by Ervin, Cohen & Jessup (a law 
firm) on behalf of its client Hasley Canyon Land Company, LLC, to 
remove certain subsurface pipelines and further investigate and document 
site conditions.  Stained and odorous soil was discovered when CEGE 
removed the pipelines at the SADD lease pads in June and July of 2003.  
Subsequent subsurface investigations by CEGE revealed three distinct 
areas of soil contaminated with petroleum hydrocarbons (reported as 
unrefined crude and a diluent product), ranging from depths of 10 bgs to 
90 feet bgs and in concentration from below analytical detection limits to 
24,000 milligrams per kilogram (mg/kg) total petroleum hydrocarbons 
(TPH).  Lower concentrations of benzene, toluene, ethylbenzene, and 
xylenes were also observed.  A single groundwater grab sample was 
collected at 100 feet below grade.  The benzene concentration was 
reported to be 43 micrograms per liter (µg/L) and low levels of 
gasoline-range hydrocarbons were detected in soils at this location.  

3.2 EVALUATION OF SUBSURFACE PETROLEUM HYDROCARBON 
IMPACTS 

Based on the results obtained by CEGE, Los Valles retained ERM to 
further evaluate the nature and extent of the potentially impacted soil and 
groundwater.  ERM performed subsequent soil, soil gas, and groundwater 
investigations.  In addition, pipeline removal activities associated with the 
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former production areas at the former AEO Lease Pad were also 
performed.  These activities are discussed separately below. 

3.2.1 Abandoned Pipeline Removal  

Starting on 17 December 2003, CEGE removed pipelines within the project 
site, all of which were located within the AEO Lease Pad area and along 
the road leading towards the active off-site oil production facility north of 
Hasley Canyon Road.  ERM was present at the Site during a majority of 
CEGE’s field activities to observe and document any staining associated 
with the excavations.  

Staining was observed at two locations within the AEO Lease Pad Area, 
one in the southwest corner on the pad and the other approximately  
90 feet west of the first location.  No stained areas were observed outside 
of the AEO Lease Pad area during pipeline removal activities.  All 
pipelines were removed except for approximately 100 feet near the 
southern property boundary of the Site, which was not removed because 
other utilities reportedly crossed the pipeline in this area and, therefore, 
the safe removal of the pipeline was not feasible.    

To confirm that the pipeline did not impact underlying soils along the 
southern property boundary, soil vapor samples were collected on  
12 February 2004 near the site perimeter at the former pipeline location. 
Figure 4 shows the extent of the removed pipeline and locations of the soil 
vapor samples. 

3.2.2 Trenching Operations 

On 21 January 2004, three exploratory trenches were excavated to remove 
stained soil observed during the pipeline removal activities at the AEO 
Lease Pad area.  A backhoe was used to excavate three trenches 
(designated as Trench 1, 2, and 3) to depths of approximately 15 feet, 5.2 
feet, and 14.5 feet, respectively.  Figure 5 shows the soil boring locations 
and trench areas at the AEO Lease Pad area.  Stained soil removed during 
these efforts was stockpiled on site, wrapped in visqueen, and 
subsequently disposed of off site. 

3.2.3 Soil Vapor Monitoring 

A total of 74 soil vapor samples were collected at 30 different locations as 
follows: 
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• AEO Lease – Burns/Crist – Nine samples were collected from three 
locations at depths of 5 to 20 feet bgs (Figure 4); 

• SADD Lease-North Pad – Twenty-seven samples were collected from 
ten locations, at depths of 5 to 20 feet bgs, as shown on Figure 6; and 

• SADD Lease-South Pad – Twenty-two samples were collected from 
eight locations, at depths of 5 to 20 feet bgs, as shown on Figure 7. 

• Adjacent to the off-site active oil production area - Sixteen samples 
were collected from eight locations at depths of 10 to 20 feet bgs, as 
shown on Figure 8. 

Samples selected for laboratory analysis were analyzed by H&P Mobile 
Geochemistry or Del Mar Analytical for one or more of the following 
constituents: 

• Volatile organic compounds (VOCs) in accordance with United States 
Environmental Protection Agency (USEPA) Method 8260; 

• Methane, fixed gases, and hydrogen sulfide, in accordance with 
American Standard Testing Methods Method 1945-96 and methane by 
USEPA Method 8015M; 

• Total Petroleum Hydrocarbons as gasoline by USEPA Method 8015M;  

• Methane, carbon dioxide, oxygen, and barometric pressure measure by 
Landtech, Model 6EM2000; and 

• Hydrogen sulfide measured by Jerome, Model 631-X. 

In addition, 11 surface soil samples were collected (eight samples at the 
SADD Lease pads, two samples of an unknown tar-like material, and a 
background sample as shown on Figure 9. Finally, 23 soil borings were 
drilled to collect soil samples from the SADD Lease pads and the AEO 
Lease Pad. Figures 10 and 11 show the locations of all soil borings. 

3.2.4 Groundwater Monitoring 

Figure 12 shows a total of eight ground water monitoring wells that were 
installed at the three pads: 

• AEO Lease–Burns/Crist – One monitoring well installed on the pad 
area. 

• SADD Lease-North Pad – Three monitoring wells installed on the pad 
area; and 
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• SADD Lease-South Pad – Two monitoring wells installed on the pad 
area, and two wells west of the south pad area. 

3.2.5 Results 

The results of these activities indicated the following: 

• Chemical analyses conducted on numerous soil and groundwater 
samples did not detect the presence of any chemicals of concern 
(COCs) other than those typically associated with petroleum 
hydrocarbons. 

• The petroleum hydrocarbons present at the Site contain a relatively 
low volatile content, and occur at or near the three former production 
areas. 

• Following targeted soil excavation, remaining soil impacts at the AEO 
Lease–Pad are minimal and do not warrant additional remedial 
actions. 

• Limited soil impacts at both the SADD Lease–North and South Pads 
warrant additional remedial actions. 

• No contaminants were detected above their Maximum Contaminant 
Level or USEPA Region IX Tap Water Preliminary Remediation Goals 
(PRGs) in the groundwater samples. 

The sampling results for the contaminants mentioned above are 
summarized in Tables 1 through 5.  Also, a detailed discussion of the 
investigation results, sample locations, and sampling methods is 
presented in the Evaluation of Subsurface Petroleum Hydrocarbon 
Impacts-Former Oil Production Pad Areas (ERM, 2004a).   
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4.0 REMEDIAL APPROACH AND ACTIVITIES 

This section presents a summary of relevant remedial activities performed 
at the site. These activities include:  

• Development of a Remedial Action Plan (RAP); 

• Soil excavation and pipeline removal; 

• Groundwater monitoring; and 

• Active soil venting and treatment. 

4.1 REMEDIAL ACTION PLAN  

A RAP (ERM, 2004c) was prepared (and approved by the LACFD) to 
propose remedial activities designed to address impacted soil present at 
the site.  The overall objective of the remediation program was to 
eliminate potential exposure to COCs.  

Potential exposure pathways of COCs, based on proposed land use, 
included ingestion of impacted soil and groundwater, direct contact with 
impacted soil, and inhalation of impacted air. A combination of 
concentration and performance-based criteria was used to determine 
when remediation activities would be complete, such as: 

•  Mass removal; 

•  Asymptotic recovery during best available technology application; and 

•  Risk reduction/elimination. 

Preliminary clean-up levels were developed to provide conservative 
baseline target objectives for VOCs. Factors may be modified based on 
subsequent monitoring of performance-based criteria during active 
remedial implementation.  Clean-up levels were calculated for benzene, 
toluene, ethylbenzene and xylenes (BTEX). These calculations are 
presented in Appendix A (Tables A1-A8).  Figures 13 and 14 provide 
analytical results for soil sampling from previous investigations (to May 
2004); those results that are shaded exceeded the preliminary clean-up 
levels calculated for BTEX. 
 
To achieve the RAP objectives, a set of interrelated remediation activities 
was proposed, including excavation, active soil venting, passive soil 
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venting, and groundwater monitoring. Excavation activities were 
intended to minimize the dermal and soil ingestion pathways by 
removing the potential for direct contact to future site users and 
construction workers. Active and passive soil venting addresses the 
inhalation and groundwater ingestion pathways, as well as groundwater 
protection by removing the mobile COCs.  

The RAP proposed soil excavation up to 10 ft bgs for the impacted areas. 
To remediate the remaining impacted soil, a soil venting program was 
proposed for both North and South Pads. Two phases were proposed for 
the soil venting program, an active phase where a soil vapor extraction 
(SVE) system (shown on Figure 15) extracted vapors via vacuum from the 
soil through a network of vapor extraction wells for treatment, and a 
passive phase where the wells are simply vented to the atmosphere.  
Transitioning from active to passive vent would occur once active venting 
reaches asymptotic levels for influent concentration and mass removal 
rates.  A groundwater well installation and monitoring program was 
proposed to assess groundwater quality.   

4.2 SOIL EXCAVATIONS 

4.2.1 Excavation Activities and Pipeline Removal 

On 2 June 2004, soil excavation activities commenced at the SADD Lease-
North and South Pads. The upper 10 feet of soil was removed in both 
excavations, using an excavator, and stockpiled adjacent to the 
excavations.  During excavation activities, abandoned steel pipelines 
ranging in size from 1- to 2-inches in diameter and containing residual 
product, were uncovered at approximately 3 feet bgs and extending under 
the adjacent access roads.  A total of approximately 2,500 feet of 
abandoned pipeline was removed (Figures 16 and 17). Stained soil was 
observed in several small areas under the pipeline joints.  All stained soil 
encountered was removed and added to the excavation stockpile.  In 
general, VOC concentrations were not detected with the photoionization 
detector and there was no visual staining observed in the pipeline 
trenches during soil screening. The trenches were backfilled with the 
native soil. 

To confirm the extent of impacted soil associated with the pipelines in the 
north end of the South Pad excavation area, three trenches were excavated 
north of the South Pad excavation (Figure 18).  
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Confirmation samples were collected from all excavation walls and 
bottoms. Results of these samples are discussed in Section 4.2.2. 

Upon completion of the sidewall and bottom sampling, the North Pad 
excavation was lined with a vapor barrier consisting of 60-mil high-density 
polyethylene and then backfilled with fill sand.   

The South Pad excavation was backfilled with a combination of clean 
excavated soil and fill sand.  The fill material was placed in the excavation 
in 1-foot lifts to the surface and wheel rolled with the bucket loader. 

4.2.2 Results 

Confirmation sampling activities for the SADD Lease – North Pad were 
performed under the supervision of LACFD personnel, who prescribed 
the sampling locations and analysis. Sample results are summarized in 
Tables 6 through 10 and shown on Figures 18 and 19.  The laboratory 
report and chain-of-custody forms can be found in the Summary Report, 
Los Valles Land & Golf, LLC. (ERM, 2004b). 

Table 6 and Figure 18 show that VOCs were detected in three of the eight 
excavation soil samples; however, the concentrations did not exceed the 
USEPA’s PRGs for residential soil.   

Table 7 and Figure 18 indicate that TPHs as diesel and motor oil were 
detected in all of the excavation soil samples except NP-SSW.  Detected 
concentrations of TPH as diesel ranged from 1.2 mg/kg to 2,100 mg/kg.  
Detected concentrations of TPH as motor oil ranged from 1.8 to  
640 mg/kg.  Results of the TPH analyses were compared to the Regional 
Water Quality Control Board soil screening levels (SSLs) for TPH-
impacted soil located within approximately 20 to 150 feet above 
groundwater.  Concentrations of TPH as diesel in bottom samples  
(NP-NBS and NP-SBS) exceeded the SSL.  

As shown in Table 8 and on Figure 18, naphthalene was detected at a 
concentration of 4,700 µg/kg in soil sample NP-SBS collected from the 
bottom of the excavation.  No other Polynuclear Aromatic Hydrocarbons 
were detected in the confirmation samples. 

Polychlorinated Biphenyls were not detected in the confirmation soil 
samples, as illustrated on Figure 19 and in Table 9.  
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As shown on Figure 19 and in Table 10, metals were detected in all of the 
excavation soil samples; however, the concentrations did not exceed the 
PRGs for residential soil. 

The report recommended the installation of three vapor extraction wells to 
remediate the remaining subsurface soil, deeper than approximately  
10 feet bgs. The recommended design was a triple screen extraction well 
(screen intervals at 10 to 20 feet bgs, 30 to 50 feet bgs, and 50 to 75 feet bgs) 
to optimize soil remediation efforts by extracting vapors at different depth 
intervals.  

4.3 GROUNDWATER MONITORING SUMMARY 

Groundwater monitoring at the Site was conducted from December 2003 
to December 2004 (four quarterly sampling events were performed during 
this period). At the request of the LACFD, an extra monitoring event was 
performed in May 2005 before well decommission. Table 11 shows results 
for all sampling events.  

Based on Table 11, all monitoring wells, with the exception of MW-4, 
appear to be free of contaminants.  Although hydrocarbon constituents, 
including ethylbenzene, xylenes, propylbenzene, and naphthalene, were 
detected sporadically in MW-4, the detected concentrations have only 
been marginally above the detection limits and much less than the 
Maximum Contaminant Levels.  

4.3.1 Monitoring Wells Decommission  

Historically, the groundwater sample results indicate that the 
contamination from the soil has not migrated to the groundwater. For that 
reason, ERM obtained permission to decommission the eight monitoring 
wells at the Site. The monitoring wells were properly destroyed on 25 to 
27 May 2005. Each of the eight wells was drilled out to total depth as 
required by the County of Los Angeles. To seal the boreholes, neat cement 
was pumped through a pipe from the bottom to the top in each borehole. 
Table 12 shows the former well construction details and groundwater 
level data collected during the abovementioned period of time.   
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4.4 SOIL VAPOR EXTRACTION SYSTEM PERFORMANCE SUMMARY 

In August 2004, ERM installed three multi-port vapor venting wells at the 
Site.  Two wells, designated as VW-1 and VW-2, were installed within the 
footprint of the excavation at the North Pad and a third well (VW-3) was 
installed approximately 20 feet north of MW-4 at the South Pad.  Well 
locations at the North and South Pads are shown on Figures 20 and 21, 
respectively. Wells VW-1 and VW-2 were constructed identically, with 
screened sections at 10 to 30 feet bgs, 35 to 55 feet bgs, and 60 to 80 feet 
bgs.  Because the depth to groundwater is shallower at the South Pad, well 
VW-3 was constructed with only two screened sections at 10 to 30 feet bgs 
and 35 to 55 feet bgs.  

Following the first round of vapor samples collected in August 2004, it 
was determined that low hydrocarbon concentration in South Pad 
(VW-3) soil vapor did not warrant an active SVE system, thus no SVE 
system was installed at the South Pad. On the other hand, soil vapor 
samples collected from the North Pad contained benzene, toluene, and 
xylenes at concentrations greater than the screening levels, thus an active 
SVE program was warranted for the North Pad. 

During active soil venting, ERM collected and analyzed periodic soil 
vapor samples for evaluation of the system’s effectiveness. Vapor 
analytical results (Table 13) indicate that the active soil venting system 
influent concentrations and mass removal rates appear to have reached 
asymptotic conditions. The COC concentrations in the individual vapor 
extraction wells decreased significantly since startup of the active soil 
venting system, as shown in Table 13 and on Figure 22. Similarly, the 
system influent concentrations, shown in Table 14, reduced considerably 
compared to prior to system operation start-up. To date, the active soil 
venting system has removed and treated approximately 14,647 pounds of 
hydrocarbons, as shown in Table 15. 

Los Valles and ERM believe that, during the 12 months of active soil vapor 
extraction, COC concentrations have reduced to levels where passive soil 
venting may be appropriate. In order to obtain necessary information to 
prepare a risk assessment, Los Valles and ERM, with LACFD concurrence, 
collected vapor samples during system shutdown to evaluate rebounding 
and off-gas concentrations from the well. This data was then used to 
conduct a HRA.  
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5.0 HEALTH RISK ASSESSMENT  

To confirm that active soil venting tasks have reduced potential health 
risks at the site adequately and transitioning to the passive venting phase 
is appropriate, a HRA (ERM, 2006a) was conducted.  Soil vapor samples 
representative of passive soil venting conditions were collected to provide 
a basis for the risk evaluation.  Specifically, the HRA focuses on the 
passive venting of vapors from partially treated soil at the Former SADD 
Lease Pads after the development of the property.   The HRA report was 
submitted to the LACFD in February 2006.  Following review of the HRA 
report, the LACFD requested that Los Valles submit this site summary 
report.  The entire HRA report, as initially submitted to the LACFD, is 
included as Appendix B.  The section summarizes the HRA Report. 

The screening HRA is used to conservatively assess the potential for 
carcinogenic risk and non-carcinogenic health effects from the passive 
venting of residual impacted soil at the SADD Lease-North and South 
Pads on near-by future residents, golf-course workers, and golf course 
guests.  The HRA includes the development of air toxic emission rates, 
model analysis of exposure, and the predicted health impacts from the 
continuous low-level releases into the atmosphere. 

5.1 HEALTH RISK ASSESSMENT METHODOLOGY 

In order to assess the impacts from the passive well emissions, mass 
emissions are required to conduct exposure modeling.  Mass emissions 
can be calculated from soil gas concentrations. For the purpose of this 
model, it is assumed that all vent piping will be bundled at one location 
for both the North and South Pads, and a single point source will be used 
to model each location.  The soil gas concentrations at each depth for VW-
1 and VW-2 will be averaged to define the soil gas concentration in the 
emissions development for the North Pad source.  Similarly, all depths 
from VW-3 will be used to calculate the average soil gas for the South Pad 
source. The most current measurements were used to represent current 
and future soil gas estimates. 

For the purposes of the HRA, the SCREEN3 model was utilized to assess 
maximum ground-level concentrations.  This model has been approved by 
the USEPA and the California Air Resources Board (CARB) for use in 
assessing air quality impacts for regulatory purposes.  The model 
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calculates maximum 1-hour concentrations from single sources at 
specified receptor locations for selected hypothetical, worst-case 
meteorological conditions.  Long-term exposure in this assessment was 
estimated by applying a 1-hour to annual peak-to-mean ratio of 0.1, as 
specified by CARB, to the 1-hour maximum concentration.  This has been 
shown to be a conservatively high estimate of long-term impacts.  Short-
term exposure (1-hour) will be determined by the maximum 1-hour 
predicted concentration from all meteorological conditions. 

Four specific receptors were selected for analysis.  These include: 1) the 
closest future residential location to the North Pad source; 2) the closest 
tee box to the North Pad source; 3) the closest future resident to the South 
Pad source; and 4) the closest tee box to the South Pad source.  It is 
assumed that the tee boxes will be the location where the highest likely 
exposure will be to both workers and guests.  Since distances vary 
between the North Pad and South Pad sources with respect to the four 
sensitive receptor locations, eight distances were modeled, four relative to 
each source.   

For long-term residential risk exposure, Office of Environmental Health 
Hazard Assessment (OEHHA) suggests a conservative estimate of 
24 hours per day, 350 days per year, for a 70-year period.  OEHHA also 
suggests that a residential inhalation rate of 302 liters per kilogram-day 
(l/kg-day) be used. Due to the unique aspects of the workplace at the golf 
course, as recommended by OEHHA, the inhalation rate of 149 l/kg-day 
was used.  In addition, the recommended values of 8 hours per day,  
5 days per week, and 49 weeks per year (a total of 245 days per year) were 
used with the modification that, over any given year, the worker is 
expected to be at each hole only 1/18 of the time (on an annual basis).  
Finally, the over worker exposure is assumed to be 40 years, as 
recommended by OEHHA. There is no guidance on risk exposures for 
golf course guests; therefore, as a conservative estimate, it was assumed 
that a golfer would play the course once per week, 52 weeks per year for a 
period of 20 years.  At any hole, the time spent for tee-off was assumed to 
be 15 minutes.   

For the estimation of carcinogenic risk and non-carcinogenic chronic and 
acute health effects, only BTEX are identified on the OEHHA air toxic list.  
Benzene has the potential for carcinogenic risk and chronic/acute health 
effects.  Toluene and xylene have the potential for both chronic and acute 
non-carcinogenic health effects.  Ethylbenzene is only identified for the 
potential of non-carcinogenic chronic health effects.  
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For more information on the methodology and assumptions used in the 
HRA Report, refer to Appendix B, where the report is attached in its 
entirety.  

5.2 HEALTH RISK ASSESSMENT RESULTS 

Overall, the results of the preliminary screening HRA indicate that the 
carcinogenic risks and non-carcinogenic chronic and acute health effects 
are below recognized safe health levels.  Detailed reporting of the HRA 
results obtained can be found in Appendix B.   

5.3 HEALTH RISK ASSESSMENT CONCLUSIONS 

Based upon the results of the HRA, the maximum predicted individual 
excess carcinogenic risks at all modeled locations will be well below the 
OEHHA recommended significance level.  Correspondingly, the non-
carcinogenic chronic and acute hazard indices predicted in this analysis 
have also been shown to be orders of magnitude below the OEHHA 
recommended significance level.  As such, the passive venting of the soil 
gas wells in the SADD Lease-North and South Pads are not predicted to 
cause any significant health risk to future residents, workers, or guests 
during the construction or operation of the proposed golf course. 
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6.0 CONCLUSIONS  

Based on the results of the investigation, remediation activities, and health 
risk evaluation conducted to date, the following conclusions can be made: 

• Hydrocarbon-impacted soil warranting remediation was identified 
and characterized at the site.  A remedial approach was developed to 
address the impacts and reduce potential health and environmental 
risks.  This approach comprised of shallow soil excavation and off site 
disposal, active and passive soil venting, and groundwater monitoring.   

• Shallow soil excavation and off site disposal have been completed 
under LACFD oversight.  The excavation activities covered minor 
stained soil at the AEO Pad and over 1,000 cubic yards of shallow soil 
at the SADD Lease-North and South Pads.  Los Valles also installed a 
soil vapor barrier at the bottom of the excavation at the SADD Lease-
North Pad, directly over the deeper residual impacted soils, to 
minimize potential upward vertical migration of soil vapors from the 
deeper impacts.  Additionally, shallow pipelines were removed 
throughout the site.   

• Active soil venting activities were performed at the SADD Lease-North 
Pad and removed over 14,600 pounds of hydrocarbons from the 
subsurface.  Mass removal rates and system influent concentrations 
have decreased by approximately 90 percent or greater and appear to 
have reached asymptotic conditions.   

• Site-wide groundwater monitoring indicates that minimal impact to 
groundwater has occurred.  Low hydrocarbon concentrations were 
only sporadically detected over five separate site-wide monitoring 
events spanning approximately 18 months.  Most of the eight 
monitoring wells contained no detectable hydrocarbon concentrations 
over the entire monitoring period. 

• A HRA was conducted to evaluate whether passive venting of residual 
impacted soil would pose a health risk to future site users or 
occupants, considering the proposed golf course and residential 
redevelopment of the Site.  It should be noted that no residential 
structures would be built over the impacted areas.  All impacted areas 
will be incorporated as features of the golf course.  The HRA 
concluded that the maximum predicted individual excess carcinogenic 
risks at all modeled locations would be well below the OEHHA 
recommended significance level.  Correspondingly, the non-
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carcinogenic chronic and acute hazard indices predicted in this 
analysis have also been shown to be orders of magnitude below the 
OEHHA recommended significance level.  As such, the passive 
venting of the soil gas wells in the SADD Lease-North and South Pads 
are not predicted to cause any significant health risk to future 
residents, workers, or guests during the construction or operation of 
the proposed golf course. 

In summary, impacted soil was identified and characterized.  Remedial 
activities have been performed to remove and reduce contaminant mass.  
A HRA provided confirmation that residual impacted soil poses no 
significant risks to future site users.  At this time, Los Valles requests that 
the LACFD approve the permanent shutdown of the active soil venting 
system and transitioning to the passive venting phase.  Consistent with 
previous discussions with the LACFD, Los Valles will perform a final 
round of sampling at the site.  This sampling event will consist of two 
components: 

1. Soil sampling at four to six locations, at multiple depths, at the SADD 
Lease North Pad; and 

2. Confirmation soil vapor sampling from all existing passive venting 
wells. 

Los Valles will coordinate the field schedule with the LACFD over the 
next few weeks. 
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Table 1 Volatile Organic Compounds, Methane, and Fixed Gases in Soil Gas
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth      
(feet)

Sample      
Date

Hydrogen 
Sulfide 
(ppmv)

Methane  
(ppmv)

Oxygen   
(%)

Carbon 
Dioxide    

(%)
Benzene  
(µg/L)

Toluene  
(µg/L)   

Ethylbenzene  
(µg/L)   

m,p-xylenes  
(µg/L)  

o-xylenes  
(µg/L)  

SG2-1 5 12/15/2003 0.001 <100 17.9 0.8 <1 <1 <1 <2 <1
SG2-1 10 12/15/2003 0.002 <100 17.2 1.6 <1 <1 <1 <2 <1
SG2-1 (Duplicate) 10 12/15/2003 NA NA NA NA <1 <1 <1 <2 <1
SG2-1 (Purge) 20 12/15/2003 0.006 <100 15.1 3.9 <1 <1 <1 <2 <1
SG2-1 (Purge) 20 12/15/2003 NA NA NA NA <1 <1 <1 <2 <1
SG2-1 (Purge) 20 12/15/2003 NA NA NA NA <1 <1 <1 <2 <1
SG2-1 * 20 1/6/2004 NA <10 15.1 3.9 NA NA NA NA NA

SG2-2 5 12/15/2003 0.002 <100 18.3 0.6 <1 <1 <1 <2 <1

SG2-3 5 12/15/2003 0.002 <100 17.3 1.0 <1 <1 <1 <2 <1

SG2-4 5 12/15/2003 0.001 <100 18.2 0.7 <1 <1 <1 <2 <1

SG2-5 5 12/15/2003 0.001 <100 11.8 4.5 <1 <1 <1 <2 <1
SG2-5 12 12/15/2003 0.001 <100 6.9 14.3 <1 <1 <1 <2 <1

SG2-6 5 12/15/2003 0.000 <100 8.7 5.7 2.8 1.5 <1 <2 <1
SG2-6 14 12/15/2003 0.002 42,000 3.6 13.4 50 42 14 30 18
SG2-6* 14 1/6/2004 NA 320 5.1 12.6 NA NA NA NA NA

SG2-7 5 12/15/2003 0.002 <100 15.5 2.0 <1 <1 <1 <2 <1
SG2-7 10 12/15/2003 0.005 <100 18.5 0.3 <1 <1 <1 <2 <1

SG2-8 5 12/16/2003 0.000 <100 13.6 5.1 <1 <1 <1 <2 <1
SG2-8 10 12/16/2003 0.000 <100 11.4 7.3 <1 <1 <1 <2 <1
SG2-8 20 12/16/2003 0.000 <100 9.4 9.7 <1 <1 <1 <2 <1

SG2-9 5 12/16/2003 0.000 <100 18.0 0.7 <1 <1 <1 <2 <1
SG2-9 10 12/16/2003 0.000 <100 17.6 1.1 <1 <1 <1 <2 <1
SG2-9 20 12/16/2003 0.000 <100 17.0 0.9 <1 <1 <1 <2 <1
SG2-9 (Duplicate) 20 12/16/2003 NA NA NA NA <1 <1 <1 <2 <1
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Table 1 Volatile Organic Compounds, Methane, and Fixed Gases in Soil Gas
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth      
(feet)

Sample      
Date

Hydrogen 
Sulfide 
(ppmv)

Methane  
(ppmv)

Oxygen   
(%)

Carbon 
Dioxide    

(%)
Benzene  
(µg/L)

Toluene  
(µg/L)   

Ethylbenzene  
(µg/L)   

m,p-xylenes  
(µg/L)  

o-xylenes  
(µg/L)  

SG2-10 5 12/16/2003 0.000 <100 19.3 0.2 <1 <1 <1 <2 <1
SG2-10 10 12/16/2003 0.000 <100 18.7 0.3 NA NA NA NA NA
SG2-10 20 12/16/2003 0.000 <100 18.0 0.3 NA NA NA NA NA

SG2-11 5 12/16/2003 0.005 3,000 4.4 8.8 3.8 <1 <1 <2 <1
SG2-11 9 12/16/2003 0.002 110,000 1.3 14.0 61 32 29 46 14

SG2-12 5 12/16/2003 0.002 11,000 18.5 0.4 43 <1 <1 <2 <1
SG2-12 10 12/16/2003 0.002 310,000 7.4 7.5 280 170 37 35 16
SG2-12* 10 1/6/2004 NA 4,200 9.7 6.7 NA NA NA NA NA

SG2-13 5 12/16/2003 0.002 <100 15.8 2.3 <1 <1 <1 <2 <1
SG2-13 10 12/16/2003 0.003 <100 16.1 3.1 NA NA NA NA NA
SG2-13 20 12/16/2003 0.005 <100 14.1 5.3 NA NA NA NA NA
SG2-13* 20 1/6/2004 NA <10 15.4 5.2 NA NA NA NA NA

SG2-14 5 12/16/2003 0.001 <100 16.5 2.0 NA NA NA NA NA
SG2-14 10 12/16/2003 0.002 <100 16.0 2.6 <1 <1 <1 <2 <1
SG2-14 20 12/16/2003 0.002 <100 14.7 3.8 NA NA NA NA NA

SG2-15 5 12/16/2003 0.009 <100 4.1 11.0 <1 <1 <1 <2 <1
SG2-15 10 12/16/2003 0.024 64,000 0.2 13.7 <1 <1 <1 <2 <1
SG2-15 17 12/16/2003 0.002 10,000 18.7 0.3 74 28 13 <2 <1

SG2-16 5 12/17/2003 0.000 <100 17.8 0.9 <1 <1 <1 <2 <1
SG2-16 10 12/17/2003 0.000 <100 18.9 0.3 NA NA NA NA NA
SG2-16 20 12/17/2003 0.000 <100 19.2 0.3 NA NA NA NA NA

SG2-17 5 12/17/2003 0.000 <100 19.1 0.2 <1 <1 <1 <2 <1
SG2-17 10 12/17/2003 0.000 <100 19.1 0.3 NA NA NA NA NA
SG2-17 20 12/17/2003 0.000 <100 18.8 0.6 NA NA NA NA NA

SG2-18 5 12/17/2003 0.002 <100 17.0 1.1 <1 <1 <1 <2 <1
SG2-18 10 12/17/2003 0.002 <100 16.3 2.1 <1 <1 <1 <2 <1
SG2-18 17 12/17/2003 0.003 <100 11.5 7.2 <1 <1 <1 <2 <1
SG2-18* 17 1/6/2004 NA <10 15.0 6.6 NA NA NA NA NA
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Table 1 Volatile Organic Compounds, Methane, and Fixed Gases in Soil Gas
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth      
(feet)

Sample      
Date

Hydrogen 
Sulfide 
(ppmv)

Methane  
(ppmv)

Oxygen   
(%)

Carbon 
Dioxide    

(%)
Benzene  
(µg/L)

Toluene  
(µg/L)   

Ethylbenzene  
(µg/L)   

m,p-xylenes  
(µg/L)  

o-xylenes  
(µg/L)  

SG2-19 5 12/17/2003 0.002 <100 18.3 0.5 <1 <1 <1 <2 <1
SG2-19 10 12/17/2003 0.006 <100 17.8 1.4 <1 <1 <1 <2 <1

SG2-20 5 12/17/2003 0.003 <100 12.9 5.7 <1 <1 <1 <2 <1
SG2-20 10 12/17/2003 0.004 <100 16.2 2.6 <1 <1 <1 <2 <1
SG2-20 20 12/17/2003 0.002 <100 17.7 1.1 <1 <1 <1 <2 <1

SG2-21 5 12/17/2003 0.001 <100 16.3 2.2 <1 <1 <1 <2 <1
SG2-21 13 12/17/2003 0.002 <100 14.4 2.2 <1 <1 <1 <2 <1
SG2-21 (Duplicate) 13 12/17/2003 NA NA NA NA <1 <1 <1 <2 <1

SG2-22 5 12/17/2003 0.002 <100 14.4 2.2 <1 <1 <1 <2 <1

SFRWQCB Shallow Soil Gas Screening Levels 0.084 83 2.2 21 21

DTSC Methane Gas Screening Level 1,000

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/L = Micrograms per Liter

  * = Results were recorded in the lab for lower detection limits.   DTSC = Department of Toxic Substances Control
  Bold = Exceeds listed screening criteria.   EPA = United States Environmental Protection Agency

  NA = Not analyzed
  ppmv = Parts per million in vapor
  SFRWQCB = San Francisco Regional Water Quality Control Board
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Table 2 Volatile Organic Compounds and Total Petroleum Hydrocarbons in Soil
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth 
(feet)

Sample      
Date Diesel

Motor   
Oil

1,2,4-
TMB

1,3,5-
TMB

4-
Isopropyl-

toluene
Benzene

Ethyl-
benzene

Isopropyl-
benzene

m,p-
xylenes

n-butyl-
benzene

n-propyl-
benzene

Naph-
thalene o-xylene

sec-Butyl-
benzene Toluene

SB2-1 5 12/17/2003 29 9.8 29 7.5 <5.0 22 20 <5.0 14 6.1 11 41 <5.0 <5.0 <5.0

SB2-1 10 12/17/2003 1,200 340 8.4 <5.0 <5.0 99 19 <5.0 30 <5.0 <5.0 10 27 <5.0 68

SB2-2 5 12/17/2003 1.1 2.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-2 10 12/17/2003 8.4 3.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-3 5 12/17/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-3 10 12/17/2003 1,500 410 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-4 45 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-4 50 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-5 45 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-5 50 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 10 1/21/2004 5.0 12.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 20 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 30 1/21/2004 <1.0 1.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 40 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 50 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-7 25 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-7 35 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-7 45 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-8 15 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-8 25 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-9 20 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-9 30 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-9 40 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SS-1 Surface 12/18/2003 2.1 4.8 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-2 Surface 12/18/2003 84 200 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-3 Surface 12/18/2003 35 71 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-4 Surface 12/18/2003 120 280 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-5 Surface 12/18/2003 850 1,700 NA NA NA NA NA NA NA NA NA NA NA NA NA

EPA 8015B         
(mg/kg)

EPA 8260B                                                                                                                             
(µg/kg)
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Table 2 Volatile Organic Compounds and Total Petroleum Hydrocarbons in Soil
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth 
(feet)

Sample      
Date Diesel

Motor   
Oil

1,2,4-
TMB

1,3,5-
TMB

4-
Isopropyl-

toluene
Benzene

Ethyl-
benzene

Isopropyl-
benzene

m,p-
xylenes

n-butyl-
benzene

n-propyl-
benzene

Naph-
thalene o-xylene

sec-Butyl-
benzene Toluene

EPA 8015B         
(mg/kg)

EPA 8260B                                                                                                                             
(µg/kg)

SS-6 Surface 12/18/2003 57 100 NA NA NA NA NA NA NA NA NA NA NA NA NA

MW-1 30 12/22/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-1 55 12/22/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-1 76 12/22/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-2 20 1/6/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-2 40 1/6/2004 <1.0 1.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-2 45 1/6/2004 1.8 <1.0 32,000 9,000 3,000 1,400 26,000 5,600 33,000 9,100 16,000 14,000 4,400 4,100 <500

MW-3 20 1/7/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-3 65 1/7/2004 1 1.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-3 80 1/7/2004 1.2 2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-4 30 1/8/2004 2.6 2.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-4 50 1/8/2004 3,200 1,600 2,000 230 190 <5.0 130 130 200 250 160 450 <5.0 180 <5.0

MW-5 35 1/21/2004 10 18 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-5 60 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-6 10 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-6 50 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

TR-01 14 1/21/2004 3,400 960 37,000 26,000 6,800 <500 <500 <500 26,000 <500 <500 25,000 5,800 <500 <500

TR-02 5 1/22/2004 <1.0 1.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

TR-03 10.5 1/22/2004 <1.0 1.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
PRG Residential None None 52,000 21,000 None 600 8,900 None 270,000 240,000 240,000 None 270,000 220,000 520,000

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/kg = Micrograms per kilogram

  Bold = Exceeds listed PRG.   EPA = United States Environmental Protection Agency
  mg/kg = Milligrams per kilogram
  NA = Not analyzed
  PRG = Preliminary Remediation Goal
  TMB = Trimethylbenzene
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Table 3 Metals in Soil
Los Valles Company, Inc.
Castaic, California

EPA 7471   
(mg/kg)

Sample ID
Depth 
(feet) Sample Date Mercury Arsenic Barium Chromium Cobalt Copper Lead Nickel Vanadium Zinc

SS-1 0.5 12/18/2003 <0.1 1.6 46 8.0 4.5 7.5 3.5 6.5 18 29

SS-2 0.5 12/18/2003 <0.1 1.3 40 7.0 4.0 7.5 3.5 5.5 16 27

SS-3 0.5 12/18/2003 <0.1 1.2 24 5.5 3.0 5.0 2.0 3.5 14 16

SS-4 0.5 12/18/2003 <0.1 1.6 44 7.5 4.0 7.5 3.0 5.5 18 22

SS-5 0.5 12/18/2003 <0.1 1.8 130 9.5 5.5 13 3.5 12 18 36

SS-6 0.5 12/18/2003 <0.1 1.5 34 6.0 4.0 5.5 2.0 5.0 16 20

SS-7 0.5 12/18/2003 <0.1 1.3 32 6.5 4.0 6.0 5.5 5.0 16 22

SS-8 0.5 12/18/2003 <0.1 1.5 43 8.0 4.5 7.0 5.5 5.5 18 27

SS-9 0.5 12/18/2003 <0.1 1.8 49 9.5 4.5 16 5.5 7.0 20 32

SS-10 0.5 12/18/2003 <0.1 1.8 72 9.0 5.0 12 6.5 20 68 34

SS-11 0.5 12/18/2003 <0.1 2.2 59 9.0 5.0 10 4.0 22 70 30

PRG Residential 23 22 5,400 210 900 3,100 150 1,600 550 23,000

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   EPA = United States Environmental Protection Agency

  mg/kg = Milligrams per kilogram
  NA = Not analyzed

EPA 6010B                                                                                                             
(mg/kg)
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Table 4  Volatile Organic Compounds and Total Petroleum Hydrocarbons in  Groundwater
Los Valles Company, Inc.
Castaic, California

Sample ID
Sample      

Date Diesel
Motor     

Oil 1,2,4-TMB 1,3,5-TMB
4-Isopropyl-

toluene
Ethyl-

benzene m,p-xylenes
n-propyl-
benzene

Naph-
thalene

sec-Butyl-
benzene

Bromo-
dichloro-
methane Bromoform Chloroform

Dibromo-
chloro-

methane

MW-1 12/29/2003 0.061 0.077 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.2 <0.5 5.9 1

MW-1 12/31/2003 0.11 0.21 NA NA <0.5 NA NA NA NA <0.5 NA NA NA NA

MW-1 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-2 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-2  (dup) 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-3 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-4 1/14/2003 0.46 0.17 1.3 0.52 0.68 0.84 0.62 0.71 5.3 0.81 <0.5 <0.5 <0.5 <0.5

MW-5 1/26/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-6 1/26/2004 0.11 0.099 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

QA/QC

Equipment Blank 12/29/2003 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 6.1 4.2 2.6 9.2

MW-1 FB 1/14/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-5FD 1/26/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trip Blank 12/29/2003 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trip Blank 1/14/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trip Blank 1/26/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MCL None None None None None None None None None None 80 80 80 80

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/L = Micrograms per Liter

  EPA = United States Environmental Protection Agency
  FB = Field blank
  FD = Field Duplicate
  MCL = Maximum Contaminant Level
  mg/L = Milligrams per Liter
  NA = Not analyzed
  QA/QC = Quality Assurance/Quality Control
  TMB = Trimethylbenzene

EPA 3510C            
(mg/L)

EPA 8260B                                                                                                                                          
(µg/L)
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Table 5 Metals in Groundwater
Los Valles Company, Inc.
Castaic, California

EPA 7470   
(µg/L)

Sample     
ID

Sample     
Date Mercury Arsenic Barium Chromium Cobalt Copper Lead Molybdenum Nickel Vanadium Zinc

MW-1 12/29/2003 <0.2 <0.005 0.01 0.0032 <0.003 0.0062 <0.005 0.01 <0.003 0.005 0.01

MCL None 0.01 1 0.05 None 1 0.015 None 0.1 None 5

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/L = Micrograms per Liter

  EPA = United States Environmental Protection Agency
  mg/L = Milligrams per Liter

EPA 3010A                                                                                                    
(mg/L)
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Table 6 Volatile Organics Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample      
ID

Depth 
(feet)

Sample 
Date

1,1,1,2-
PCA 1,1,1-TCA

1,1,2,2-
PCA

1,1,2-
TCA 1,1-DCA 1,1-DCE 1,1-DCP

1,2,3-
TCB

1,2,3-
TCP 1,2,4-TCB

1,2,4-
TMB 1,2-D3C

1,2-
DBM 1,2-DCB

1,2-
DCA

1,2-
DCPA

1,3,5-
TMB 1,3-DCB

1,3-
DCPA

1,4-
DCB

2,2-
DCPA

2-Chloro-
toluene

4-Chloro-
toluene 4-IPT Benzene

Bromo-
benzene

Bromo-
dicloro-
methane

Bromo-
form

Bromo-
methane

Carbon 
Tet.

NP-SSW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-WSW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW1 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW2 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 41 <0.1 <0.05 <0.05 <0.05 <0.05 16 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW3 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-ESW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-SBS 10 6/8/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 6,200 <500 <2.5 <2.5 <2.5 <2.5 1,500 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 880 530 <2.5 <2.5 <2.5 <2.5 <2.5

NP-NBS 10 6/8/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 600 <500 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP1-DS1 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <500 <2.5 <2.5 <2.5 <2.5 7.2 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP1-DS2 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 2,100 <500 <2.5 <2.5 <2.5 <2.5 670 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 260 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP2-DS3 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 4,300 <500 <2.5 <2.5 <2.5 <2.5 1,000 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 740 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5
PRG for Residential Soil 3.2ca 1,200nc .410ca .730ca 510nc 120nc NL NL .005ca 650nc 5.2nc .019ca* NL 370nc .28ca .34ca 21nc 16nc NL 3.4ca NL NL NL NL .6ca 28nc .82ca 62ca 3.9nc .25nc

Notes: Abbreviations:

  Results in milligrams per kilogram.   BB = Butylbenzene

  < = Not detected at or above the listed detection limit.   D3C = 1,2-Dibromo-3-chloropropane

 * = CAL-Modified PRG   DCA = Dichloroethane

  ca = Cancer PRG   DCB = Dichlorobenzene

  nc = Noncancer PRG   DCE = Dichloroethene

  sat = Saturated Soil   DCP = Dichloropropene

  DCPA = Dicloropropane

  EPA = United States Environmental Protection Agency

  IPB = Isopropylbenzene

  IPT = Isopropyltoluene

  MC = Methylene chloride

  NL = Not Listed

  PB = Propylbenzene

  PCA = Tetrachloroethane

  PCE = Tetrachloroethene

  PRG = Peliminary Remedial Goals

  TCA = Trichloroethane

  TCB = Trichlorobenzene

  TCE = Trichloroethene

  TCFM - Trichlorofluoromethane

  TCP = Trichloropropane

  Tet. = Tetrachloride

  TMB = Trimethylbenzene

  VC = Vinyl chloride

EPA Method 8260B
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Table 6 Volatile Organics Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample       
ID

Depth 
(feet)

Sample 
Date

Chloro-
benzene

Chloro-
ethane

Chloro-
form

Chloro-
methane

cis-1,2-
DCE

cis-1,3-
DCP

Dibromo-
chloro-

methane
Dibromo-
methane

Dichloro-
difluoro-
methane

Ethyl-
benzene

Hexa-
chloro-

butadiene IPB
m,p-

xylene MC n-BB n-PB
Naph-
thalene o-xylene sec-BB Styrene tert-BB PCE Toluene

trans-1,2-
DCE TCE TCFM VC

NP-SSW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-WSW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW1 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW2 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 13 <0.05 <0.05 <0.05 100 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW3 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-ESW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-SBS 10 6/8/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 5,300 <2.5 960 7,100 <2.5 1,800 2,700 4,600 5,200 780 <2.5 <2.5 <2.5 4,100 <2.5 <2.5 <2.5 <2.5

NP-NBS 10 6/8/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 350 <2.5 1,800 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP1-DS1 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP1-DS2 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 450 <2.5 <2.5 740 <2.5 540 420 1,300 370 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP2-DS3 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 1,300 <2.5 420 1,900 <2.5 1,500 1,300 4,700 1,100 540 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5
PRG for Residential Soil 15nc 3ca 3.6ca/cn 1.2ca 43nc NL 1.1ca NL 94nc 8.9ca 6.2ca NL 270nc 9.1ca 240sat 240sat NL 270nc 220sat 1,700sat 390sat 1.5ca 520sat 69nc .053ca 390nc .079ca

Notes: Abbreviations:

  Results in milligrams per kilogram.   BB = Butylbenzene

  < = Not detected at or above the listed detection limit.   D3C = 1,2-Dibromo-3-chloropropane

 * = CAL-Modified PRG   DCA = Dichloroethane

  ca = Cancer PRG   DCB = Dichlorobenzene

  nc = Noncancer PRG   DCE = Dichloroethene

  sat = Saturated Soil   DCP = Dichloropropene

  DCPA = Dicloropropane

  EPA = United States Environmental Protection Agency

  IPB = Isopropylbenzene

  IPT = Isopropyltoluene

  MC = Methylene chloride

  PB = Propylbenzene

  PCA = Tetrachloroethane

  PCE = Tetrachloroethene

  PRG = Peliminary Remedial Goals

  TCA = Trichloroethane

  TCB = Trichlorobenzene

  TCE = Trichloroethene

  TCFM - Trichlorofluoromethane

  TCP = Trichloropropane

  Tet. = Tetrachloride

  TMB = Trimethylbenzene

  VC = Vinyl chloride

EPA Method 8260B
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Table 7 Petroleum Hydrocarbons Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth    
(feet) Sample Date Diesel Motor Oil

NP-SSW 5 6/8/2004 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

NP-WSW 5 6/8/2004 66 43 <1.0 14 44 19 <1.0 1.9

NP-NSW1 5 6/8/2004 1.2 1.8 <1.0 <1.0 1.0 1.4 <1.0 <1.0

NP-NSW2 5 6/8/2004 590 640 27 170 470 460 11 140

NP-NSW3 5 6/8/2004 54 39 4.6 8.3 35 17 <1.0 1.9

NP-ESW 5 6/8/2004 15 17 <1.0 2.5 11 8.8 <1.0 1.7

NP-SBS 10 6/8/2004 2,000 430 540 740 680 170 350 <20

NP-NBS 10 6/8/2004 2,100 580 340 770 880 250 70 <20
1,000 10,000 500 1,000 1,000 10,000 500 10,000

Notes:

  Results in milligrams per kilogram.
  < = Not detected at or above the listed detection limit. 
CRWQCB soil screening level for TPH in soil  at a
distance of 20-150 feet above groundwater.

Abbreviations:

  CRWQCB = California Regional Water Quality Control Board
  EPA = United States Environmental Protection Agency
  TPH = Total petroleum hydrocarbon

EPA 8015B

CRWQCB Soil Screening Levels

TPH
>C32C10-C12 C13-C15 C16-C22 C23-C32 C5-C12
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Table 8 Polyaromatic Hydrocarbons Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample            
ID

Depth    
(feet)

Sample       
Date Acenaphthene Acenaphthylene Anthracene

Benzo(a)-
anthracene

Benzo(a)-
pyrene

Benzo(b)-
fluoranthene

Benzo(g,h,I)-
perylene

Benzo(k)-
fluoranthene Chrysene

Dibenz(a,h)-
anthracene

Fluor-
anthene Fluorene

Indeon(1,2,3-cd)-
pyrene Naphthalene

Phen-
anthrene Pyrene

NP-SSW 5 6/8/2004 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

NP-WSW 5 6/8/2004 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

NP-NSW1 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-NSW2 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-NSW3 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-ESW 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-SBS 10 6/8/2004 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 4,700 <1,000 <1,000

NP-NBS 10 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PRG for Residential Soil 3,700,000nc NL 22,000,000nc 620ca 62ca 620ca NL 6,200ca 62,000ca 62ca 2,300,000nc 2,700,000nc 620ca 5,600nc NL 2,300,000nc

Notes:

  Results in micrograms per kilogram.

  < = Not detected at or above the listed detection limit. 

  ca = Cancer PRG

  nc = Noncancer PRG

Abbreviations:

  NA = Not analyzed

  NL = Not Listed

  EPA = United States Environmental Protection Agency
  PRG = Preliminary Remedial Goals

EPA 8270C
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Table 9 Polychlorinated Biphenyls Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth          
(feet) Sample Date

Aroclor 
1016

Aroclor 
1221

Aroclor 
1232

Aroclor 
1242

Aroclor 
1248

Aroclor 
1254

Aroclor 
1260

Aroclor 
1262

Aroclor 
1268

NP-SSW 5 6/8/2004 <16 <33 <16 <16 <16 <16 <16 <16 <16
NP-WSW 5 6/8/2004 <16 <33 <16 <16 <16 <16 <16 <16 <16
NP-SBS 10 6/8/2004 <16 <33 <16 <16 <16 <16 <16 <16 <16
PRG for Residential Soil 3,900nc 220ca 220ca 220ca 220ca 220ca 220ca NL NL

Notes:

  Results in micrograms per kilogram.
  < = Not detected at or above the listed detection limit. 
  ca = Cancer PRG
  nc = Noncancer PRG

Abbreviations:

  EPA = United States Environmental Protection Agency
  NA = Not analyzed
  NL = Not Listed
  PRG = Preliminary Remedial Goals

Polychlorinated Biphenyls  (EPA 8082)
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Table 10 Metals Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth 
(feet)

Sample 
Date Al Sb As Ba Be B Cd Ca Cr Co Cu Fe Pb Mg Mn Mo Ni Se Si Ag Tl V Zn

NP-SSW 5 6/8/2004 11,000 <2.0 <1.0 49 <1.0 <10 <1.0 2,400 16 7.0 12 16,000 3.7 5,100 240 1.1 10 <1.0 150 <1.0 <1.0 28 42

NP-WSW 5 6/8/2004 3,000 <2.0 <1.0 24 <1.0 <10 <1.0 1,100 4.7 2.9 3.6 6,100 1.4 1,600 110 <1.0 3.9 <1.0 180 <1.0 <1.0 11 15

NP-NSW1 5 6/8/2004 8,200 <2.0 <1.0 60 <1.0 <10 <1.0 2,200 13 7.3 10 14,000 3.1 4,500 260 1.2 10 <1.0 210 <1.0 <1.0 27 40

NP-NSW2 5 6/8/2004 3,200 <2.0 <1.0 35 <1.0 <10 <1.0 1,100 4.2 3.6 4.1 6,700 1.6 1,700 160 <1.0 4.2 <1.0 200 <1.0 <1.0 12 17

NP-NSW3 5 6/8/2004 10,000 <2.0 <1.0 110 <1.0 <10 <1.0 6,000 15 7.9 14 16,000 5.9 5,600 260 1.5 11 <1.0 240 <1.0 <1.0 30 45

NP-ESW 5 6/8/2004 3,600 <2.0 <1.0 30 <1.0 <10 <1.0 1,500 5.0 3.8 4.0 6,800 1.6 2,000 140 <1.0 4.2 <1.0 260 <1.0 <1.0 13 16

NP-SBS 10 6/8/2004 9,000 <2.0 <1.0 72 <1.0 <1.0 <1.0 2,600 15 8.9 12 15,000 5.1 4,900 460 1.3 12 <1.0 110 <1.0 <1.0 26 43

NP-NBS 10 6/8/2004 6,800 <2.0 <1.0 73 <1.0 <1.0 <1.0 2,200 11 6.3 8.1 12,000 3.5 3,400 380 1.1 7.8 <1.0 130 <1.0 <1.0 21 33

PRG for Residential Soil 76,000nc 31nc 22nc, 0.39ca 5,400nc 150nc 16,000nc 37nc NL 210ca 900ca 3,100nc 23,000nc 150* NL 1,800nc 390nc 1,600nc 390nc NL 390nc 5.2nc 550nc 23,000nc

Notes:

  Results in milligrams per kilogram.

  < = Not detected at or above the listed detection limit. 

  * = CAL-Modified PRG

  ca = Cancer PRG

  nc = Noncancer PRG

Abbreviations:

  Ag = Silver Mg = Magnesium

  Al = Aluminum Mn = Manganese

  As = Arsenic Mo = Molybdenum

  B = Boron nc = Noncancer PRG

  Ba = Barium Ni = Nickel

  Be = Beryllium NL = Not Listed

  Ca = Calcium Pb = Lead

  ca = Cancer PRG PRG = Preliminary Remedial Goals

  Cd = Cadmium Sb = Antimony

  Co = Cobalt Se = Selenium

  Cr = Chromium Si - Silicon

  Cu = Copper Tl = Thallium

  EPA = United States Environmental Protection Agency V = Vanadium

  Fe = Iron Zn = Zinc

EPA Method 6010B
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Table 11 Volatile Organic Compounds Detected in Groundwater
Los Valles Company, Inc.
Castaic, California

Sample ID
Sample        

Date
1,1,1,2-

PCA
1,1,1-
TCA

1,1,2,2-
PCA

1,1,2-
TCA 1,1-DCA

1,1-     
DCE

1,1-     
DCP

1,2,3-
TCB

1,2,3-
TCP

1,2,4-
TCB

1,2,4-
TMB 1,2-D3C

1,2-
DBM 1,2-DCB 1,2-DCA

1,2-
DCPA

1,3,5-
TMB 1,3-DCB

1,3-
DCPA 1,4-DCB

2,2-
DCPA

2-Chloro-
toluene

4-Chloro-
toluene 4-IPT Benzene

Bromo-
benzene

Bromo-
dichloro-
methane

Bromo-
form

Bromo-
methane

Carbon 
Tet.

Chloro-
benzene

MW-1 12/29/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 1.2 U <0.5 <0.50 <0.50 <0.50
12/31/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 NA NA <0.50 <0.50 <0.50
1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-2 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
(dup) 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50

6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-3 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-4 1/14/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.3 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.68 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/17/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-5 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-6 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/17/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-7 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-8 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

QA/QC
EB 12/29/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 6.1 4.2 <0.50 <0.50 <0.50
MW-8EB 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
MW-1 FB 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
MW-5FD 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
MW-7FD 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 12/29/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50

Notes: Abbreviations:

< = Not detected at or above listed reporting limit.   µg/L = Micrograms per liter   DCPA = Dicloropropane   NA = Not analyzed   TCFM - Trichlorofluoromethane

 NJ = Estimated Value - chromatogram did not   BB = Butylbenzene   dup = Duplicate   PB = Propylbenzene   TCP = Trichloropropane

           resemble the standard hydrocarbon pattern   D3C = 1,2-Dibromo-3-chloropropane   EB = Equipment blank   PCA = Tetrachloroethane   Tet. = Tetrachloride

 U - Nondetected   DBM = Dibromethane   FB = Field blank   PCE = Tetrachloroethene   TMB = Trimethylbenzene

  DCA = Dichloroethane   FD = Field duplicate   QA/QC = Quality Assurance/Quality Control   USEPA = United States Environmental Protection Agency

  DCB = Dichlorobenzene   IPB = Isopropylbenzene   TCA = Trichloroethane    VC = Vinyl chloride

  DCE = Dichloroethene   IPT = Isopropyltoluene   TCB = Trichlorobenzene

  DCP = Dichloropropene   MC = Methylene chloride   TCE = Trichloroethene

USEPA 8260B µg/L

1
Privileged and Confidential – Attorney/Client Work Product



Table 11 Volatile Organic Compounds Detected in Groundwater
Los Valles Company, Inc.
Santa Clarita, California

Sample ID
Sample      

Date
Chloro-
ethane

Chloro-
form

Chloro-
methane

cis-1,2-
DCE

cis-1,3-
DCP

Dibromo-
chloro-

methane
Dibormo-
methane

Dichloro-
difluoro-
methane

Ethyl-
benzene

Hexa-
chloro-

butadiene IPB
m,p-

xylenes MC n-BB n-PB
Naph-
thalene o-xylene sec-BB Styrene tert-BB PCE Toluene

trans-1,2-
DCE TCE TCFM VC Diesel

Motor   
Oil

MW-1 12/29/2003 <0.50 5.9 U <0.50 <0.50 <0.50 1 U <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 61 77
12/31/2003 <0.50 NA <0.50 <0.50 <0.50 NA <0.50 <0.50 NA <0.50 <0.50 NA <0.50 <0.50 NA NA <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 110 210
1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-2 1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
(dup) 1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50

6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-3 1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-4 1/14/2003 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 0.84 <0.50 <0.50 0.62 <0.50 <0.50 0.71 5.3 <0.50 0.81 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 460 NJ 170 NJ
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.73 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/17/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.71 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.55 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 66 NA
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 150 NA

MW-5 1/26/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-6 1/26/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 110 99
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/17/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-7 2/9/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-8 2/9/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

QA/QC
EB 12/29/2003 <0.50 2.6 <0.50 <0.50 <0.50 9.2 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
MW-8EB 2/9/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
MW-1 FB 1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
MW-5FD 1/26/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
MW-7FD 2/9/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
Trip Blank 12/29/2003 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
Trip Blank 1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
Trip Blank 1/26/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
Trip Blank 2/9/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA

Notes: Abbreviations:

< = Not detected at or above listed reporting limit.   µg/L = Micrograms per liter   DCPA = Dicloropropane   NA = Not analyzed   TCFM - Trichlorofluoromethane

 NJ = Estimated Value - chromatogram did not   BB = Butylbenzene   dup = Duplicate   PB = Propylbenzene   TCP = Trichloropropane

          resemble the standard hydrocarbon pattern   D3C = 1,2-Dibromo-3-chloropropane   EB = Equipment blank   PCA = Tetrachloroethane   Tet. = Tetrachloride

 U - Nondetected   DBM = Dibromethane   FB = Field blank   PCE = Tetrachloroethene   TMB = Trimethylbenzene

  DCA = Dichloroethane   FD = Field duplicate   QA/QC = Quality Assurance/Quality Control   USEPA = United States Environmental Protection Agency

  DCB = Dichlorobenzene   IPB = Isopropylbenzene   TCA = Trichloroethane    VC = Vinyl chloride

  DCE = Dichloroethene   IPT = Isopropyltoluene   TCB = Trichlorobenzene

  DCP = Dichloropropene   MC = Methylene chloride   TCE = Trichloroethene

USEPA 8015M    
(µg/L)USEPA 8260B µg/L
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Table 12 Well Construction Details and Groundwater Elevation Data
Los Valles Company, Inc.
Castaic, California

Well 
Identification Total Depth Screen Interval Top-of-casing 

Elevation Date Measured Depth to Water
Groundwater 

Elevation

(ft bgs) (ft bgs) (ft msl) (ft btoc) (ft msl)
MW-1 122 89 - 119 1307.09 12/26/2003 88.04 1219.05

1/14/2004 93.77 1213.32
1/29/2004 93.33 1213.76
2/9/2004 93.23 1213.86
6/24/2004 92.56 1214.53
9/16/2004 92.56 1214.53
12/7/2004 92.58 1214.51
5/24/2005 87.33 1219.76

MW-2 110 80 - 110 1307 1/12/2003 85.76 1221.24
1/14/2004 86.36 1220.64
1/29/2004 85.70 1221.30
2/9/2004 85.63 1221.37
6/17/2004 85.36 1221.64
9/16/2004 85.74 1221.26
12/7/2004 85.68 1221.32
5/24/2005 79.18 1227.82

MW-3 110 80 - 110 1306.9 1/12/2004 76.26 1230.64
1/14/2004 76.86 1230.04
1/29/2004 76.26 1230.64
2/9/2004 76.20 1230.70
6/24/2004 76.39 1230.51
9/16/2004 76.54 1230.36
12/7/2004 76.77 1230.13
5/24/2005 73.42 1233.48

MW-4 75 25 - 75 1265.44 1/12/2004 57.42 1208.02
1/14/2004 57.72 1207.72
1/29/2004 57.18 1208.26
2/9/2004 57.11 1208.33
6/25/2004 56.86 1208.58
9/17/2004 56.75 1208.69
12/7/2004 56.77 1208.67
5/24/2005 52.58 1212.86

MW-5 75 45 - 75 1266.21 1/23/2004 64.26 1201.95
1/26/2004 64.24 1201.97
1/29/2004 64.01 1202.20
2/9/2004 64.02 1202.19
6/17/2004 63.77 1202.44
9/16/2004 63.61 1202.60
12/7/2004 63.64 1202.57
5/24/2005 60.35 1205.86

MW-6 65 40 - 65 1252.57 1/23/2004 52.07 1200.50
1/26/2004 51.87 1200.70
1/29/2004 51.61 1200.96
2/9/2004 51.61 1200.96
6/25/2004 51.31 1201.26
9/17/2004 51.12 1201.45
12/7/2004 50.98 1201.59
5/24/2005 48.02 1204.55

MW-7 70 40 - 70 1248.12 2/3/2004 53.50 1194.62
2/6/2004 51.51 1196.61
2/9/2004 51.70 1196.42
6/25/2004 51.39 1196.73
9/16/2004 51.24 1196.88
12/7/2004 51.23 1196.89
5/24/2005 49.21 1198.91

MW-8 85 55 - 85 1293.21 2/4/2004 69.00 1224.21
2/6/2004 59.30 1233.91
2/9/2004 69.28 1223.93
6/24/2004 69.46 1223.75
9/16/2004 69.54 1223.67
12/7/2004 69.61 1223.60
5/24/2005 62.56 1230.65

Abbreviations:
   ft bgs = Feet below ground surface
   ft btoc = Feet below top of casing  
   ft msl = Feet mean sea level

1
Privileged and Confidential – Attorney/Client Work Product



Table 13 Discreet Soil Vapor Sample Results
SADD Lease–North and South Parcels
Los Valles Company, Inc.
Castaic, California

Total Xylenes

ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L µg/L ppbv µg/L ppbv µg/L

106

North SADD Parcel
VW-1 10 - 30 ft 08/24/04 3,400,000 15,168.4 25,000 80.8 33,000 125.7 11,000 48.3 15,000 65.9 10,000 43.9 109.8 1,400 7.0 3,600 17.9

09/29/04 1,800,000 8,030.4 19,000 61.4 22,000 83.8 6,100 26.8 15,000 65.9 8,000 35.1 101.0 2,500 12.4 5,800 28.8
01/05/05 250,000 1,115.3 2.5 0.00808 3,900 14.86048 3,500 15.3658 34,000 149.3 12,000 52.7 202.0 220 1.1 590 2.9
03/04/05 180,000 803.0 210 0.7 620 2.4 320 1.4 1,100 4.8 640 2.8 7.6 100 0.5 190 0.9
06/10/05 100,000 446.1 180 0.6 360 1.4 160 0.7 590 2.6 390 1.7 4.3 140 0.7 170 0.8
11/17/05 18,000 80.3 29 0.1 63 0.2 26 0.1 97 0.4 62 0.3 0.7 22 0.1 48 0.2
12/19/05 12,000 53.5 < 1.8 < 0.01 3.7 0.01 < 1.8 0.01 5.1 0.02 4.0 0.02 0.04 < 3.6 < 0.02 < 3.6 < 0.02
12/29/05 6,700 29.9 < 1.8 < 0.01 < 1.8 < 0.01 < 1.8 < 0.01 3.8 0.02 < 1.8 < 0.01 0.02 < 3.6 < 0.02 < 3.6 < 0.02
01/09/06 5,800 25.9 < 1.8 < 0.01 < 1.8 < 0.01 2.0 0.01 6.9 0.03 2.5 0.01 0.0 < 3.6 < 0.02 < 3.6 < 0.02

35 - 55 ft 08/24/04 4,800,000 21,414.3 26,000 84.0 41,000 156.2 11,000 48.3 16,000 70.2 11,000 48.3 118.0 1,400 7.0 3,100 15.4
09/29/04 8,400,000 37,475.0 130,000 420.0 99,000 377.2 29,000 127.3 49,000 215.1 23,000 101.0 316.1 2,500 12.4 8,100 40.3
01/05/05 600,000 2,676.8 3,000 9.7 9,200 35.1 5,500 24.1 8,800 38.6 5,600 24.6 63.2 680 3.4 1,600 8.0
03/04/05 470,000 2,096.8 2,100 6.8 6,900 26.3 3,400 14.9 5,500 24.1 3,600 15.8 40.0 640 3.2 1,900 9.4
06/10/05 310,000 1,383.0 720 2.3 3,100 11.8 1,700 7.5 2,700 11.9 1,600 7.0 18.9 44 0.2 1,500 7.5
11/17/05 140,000 624.6 320 1.0 1,500 5.7 930 4.1 1,300 5.7 790 3.5 9.2 170 0.8 510 2.5
12/19/05 120,000 535.4 240 0.8 1,100 4.2 610 2.7 930 4.1 600 2.6 6.7 120 0.6 300 1.5
12/29/05 340,000 1,516.8 540 1.7 1,700 6.5 930 4.1 1,600 7.0 1,100 4.8 11.9 310 1.5 650 3.2
01/09/06 440,000 1,963.0 860 2.8 2,200 8.4 950 4.2 1,900 8.3 1,400 6.1 14.5 370 1.8 710 3.5

60 - 80 ft 08/24/04 8,300,000 37,028.8 110,000 355.4 83,000 316.3 27,000 118.5 39,000 171.2 21,000 92.2 263.4 1,700 8.4 6,000 29.8
09/29/04 1,500,000 6,692.0 14,000 45.2 22,000 83.8 5,000 22.0 7,700 33.8 4,100 18.0 51.8 470 2.3 1,200 6.0
10/29/04 NA NA 12,000 38.8 25,000 95.3 7,800 34.2 10,000 43.9 5,300 23.3 67.2 660 3.3 1,900 9.4
01/05/05 780,000 3,479.8 3,600 11.6 12,000 45.7 9,900 43.5 13,000 57.1 7,400 32.5 89.6 780 3.9 2,100 10.4
03/04/05 880,000 3,925.9 2,600 8.4 9,700 37.0 7,200 31.6 13,000 57.1 7,800 34.2 91.3 1,200 6.0 3,700 18.4
06/10/05 460,000 2,052.2 630 2.0 2,300 8.8 2,000 8.8 3,900 17.1 2,600 11.4 28.5 580 2.9 1,700 8.4
11/17/05 430,000 1,918.4 530 1.7 2,100 8.0 2,000 8.8 3,200 14.0 2,200 9.7 23.7 490 2.4 1,200 6.0
12/19/05 420,000 1,873.7 410 1.3 430 1.6 290 1.3 770 3.4 1,200 5.3 8.6 480 2.4 280 1.4
12/29/05 580,000 2,587.6 400 1.3 570 2.2 560 2.5 1,200 5.3 2,000 8.8 14.0 630 3.1 400 2.0
01/09/06 490,000 2,186.0 650 2.1 350 1.3 230 1.0 580 2.5 950 4.2 6.7 320 1.6 150 0.7

VW-2 10 - 30 ft 08/24/04 5,600,000 24,983.3 70,000 226.1 58,000 221.0 25,000 109.8 27,000 118.5 14,000 61.5 180.0 1,400 7.0 4,200 20.9
09/29/04 600,000 2,676.8 80,000 258.4 71,000 270.5 28,000 122.9 36,000 158.0 16,000 70.2 228.3 2,400 11.9 5,400 26.8
01/05/05 1,100,000 4,907.4 2,300 7.4 5,600 21.3 4,600 20.2 8,600 37.8 5,900 25.9 63.7 2,300 11.4 7,100 35.3
03/04/05 650,000 2,899.8 1,600 5.2 4,000 15.2 2,500 11.0 4,200 18.4 2,800 12.3 30.7 1,300 6.5 4,000 19.9
06/10/05 440,000 1,963.0 380 1.2 990 3.8 500 2.2 810 3.6 550 2.4 6.0 290 1.4 950 4.7
11/17/05 180,000 803.0 350 1.1 930 3.5 490 2.2 710 3.1 450 2.0 5.1 160 0.8 460 2.3
12/19/05 410,000 1,829.1 310 1.0 520 2.0 300 1.3 620 2.7 590 2.6 5.3 280 1.4 430 2.1
12/29/05 400,000 1,784.5 400 1.3 510 1.9 190 0.8 400 1.8 470 2.1 3.8 200 1.0 220 1.1
01/09/06 390,000 1,739.9 290 0.9 360 1.4 130 0.6 270 1.2 310 1.4 2.5 180 0.9 190 0.9

120 120

o-Xylene 1,3,5-TMB 1,2,4-TMB

Molecular Weight 100 78 92 106 106 106

Benzene Toluene Ethylbenzene m,p-Xylenes
Well ID Sample 

Depth
Date 

Sampled
TVPH-g
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Table 13 Discreet Soil Vapor Sample Results
SADD Lease–North and South Parcels
Los Valles Company, Inc.
Castaic, California

Total Xylenes

ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L µg/L ppbv µg/L ppbv µg/L

106 120 120

o-Xylene 1,3,5-TMB 1,2,4-TMB

Molecular Weight 100 78 92 106 106 106

Benzene Toluene Ethylbenzene m,p-Xylenes
Well ID Sample 

Depth
Date 

Sampled
TVPH-g

VW-2 35 - 55 ft 08/24/04 8,200,000 36,582.7 110,000 355.4 86,000 327.7 31,000 136.1 34,000 149.3 20,000 87.8 237.1 1,700 8.4 5,300 26.3
09/29/04 9,100,000 40,597.9 130,000 420.0 110,000 419.1 35,000 153.7 56,000 245.9 27,000 118.5 365.0 5,700 28.3 16,000 79.5
10/29/04 NA NA 57,000 184.1 80,000 304.8 30,000 131.7 36,000 158.0 18,000 79.0 237.1 1,700 8.4 4,900 24.4
01/05/05 3,300,000 14,722.3 25,000 80.8 53,000 202.0 33,000 144.9 40,000 175.6 20,000 87.8 263.4 2,300 11.4 5,800 28.8
03/04/05 2,500,000 11,153.3 12,000 38.8 36,000 137.2 25,000 109.8 33,000 144.9 17,000 74.6 219.5 2,000 9.9 5,900 29.3
06/10/05 1,700,000 7,584.2 4,100 13.2 18,000 68.6 15,000 65.9 23,000 101.0 12,000 52.7 153.7 1,800 8.9 4,800 23.9
11/17/05 1,000,000 4,461.3 1,500 4.8 9,200 35.1 7,900 34.7 11,000 48.3 6,700 29.4 77.7 950 4.7 2,300 11.4
12/19/05 1,400,000 6,245.8 1,800 5.8 9,500 36.2 3,900 17.1 8,000 35.1 6,100 26.8 61.9 1,500 7.5 1,700 8.4
12/29/05 1,600,000 7,138.1 730 2.4 2,300 8.8 850 3.7 3,600 15.8 3,100 13.6 29.4 920 4.6 500 2.5
01/09/06 1,400,000 6,245.8 790 2.6 6,700 25.5 2,600 11.4 13,000 57.1 7,200 31.6 88.7 3,100 15.4 7,200 35.8

60 - 80 ft 08/24/04 8,400,000 37,475.0 120,000 387.7 160,000 609.7 40,000 175.6 49,000 215.1 28,000 122.9 338.0 1,500 7.5 1,500 7.5
09/29/04 9,900,000 44,166.9 150,000 484.6 190,000 724.0 44,000 193.2 76,000 333.7 37,000 162.4 496.1 9,000 44.7 28,000 139.2
10/29/04 NA NA 20,000 64.6 85,000 323.9 26,000 114.1 30,000 131.7 17,000 74.6 206.3 1,600 8.0 4,500 22.4
01/05/05 1,400,000 6,245.8 3,100 10.0 15,000 57.2 17,000 74.6 21,000 92.2 13,000 57.1 149.3 1,700 8.4 4,200 20.9
03/04/05 1,200,000 5,353.6 2,600 8.4 11,000 41.9 13,000 57.1 18,000 79.0 11,000 48.3 127.3 1,700 8.4 5,200 25.8
06/10/05 690,000 3,078.3 530 1.7 2,000 7.6 2,800 12.3 4,400 19.3 2,900 12.7 32.0 620 3.1 1,900 9.4
11/17/05 550,000 2,453.7 790 2.6 3,300 12.6 3,400 14.9 5,300 23.3 3,600 15.8 39.1 780 3.9 2,100 10.4
12/19/05 430,000 1,918.4 690 2.2 2,500 9.5 2,500 11.0 4,000 17.6 2,900 12.7 30.3 550 2.7 1,400 7.0
12/29/05 670,000 2,989.1 1,100 3.6 6,100 23.2 5,600 24.6 7,800 34.2 4,800 21.1 55.3 640 3.2 1,700 8.4
01/09/06 630,000 2,810.6 1,900 6.1 9,000 34.3 4,000 17.6 5,600 24.6 3,500 15.4 40.0 500 2.5 1,200 6.0

South SADD Parcel
VW-3 10 - 30 ft 08/24/04 1,800 8.0 2 0.0 2 0.0 2 0.0 2 0.0 2 0.0 0.0 4 0.0 4 0.0

12/19/05 < 1,800 <8.0 < 1.8 <0.01 < 1.8 <0.01 < 1.8 <0.01 < 1.8 <0.01 < 1.8 <0.01 0.0 < 3.5 <0.02 < 3.5 <0.02

35 - 55 ft 08/24/04 4,400,000 19,629.7 130 0.4 37 0.1 70 0.3 250 1.1 110 0.5 1.6 75 0.4 75 0.4
12/19/05 740,000 3,301.4 < 5.4 <0.02 < 5.4 <0.02 19 0.1 54 0.2 38 0.2 0.4 15 0.1 27 0.1

NS 0.0084 83 210 NS NS 21 NS NS

Notes: Abbreviations:

  < = The constituent was not detected above the specified reporting limit. µg/L = Micrograms per liter ppbv = parts per billion by volume
ESL = Environmental screening level RWQCB = Regional Water Quality Control Board
ft = Feet TMB = Trimethylbenzene
NA = not analyzed TVPH-g = Total volatile petroleum hydrocarbons as gasoline
NS = no standard

RWQCB Region 2 ESL (µ g/L)

2
Privileged and Confidential – Attorney/Client Work Product



Table 14 Influent Soil Vapor Sample Results
Los Valles Company, Inc.
Castaic, California  

TVPH-g Benzene Toluene Ethylbenzene m,p-Xylenes o-Xylene 1,3,5-TMB 1,2,4-TMB Total VOCs

ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv

Hasley-In-01 10/4/2004 1,200 20.00 26.00 5.80 7.20 3.90 <0.370 1.10 64.00
Hasley-In-02 11/1/2004 840 6.00 20.00 6.80 9.50 4.90 0.66 1.80 49.66
Hasley-In-03 12/2/2004 1,100 5.00 21.00 14.00 17.00 11.00 1.40 3.60 73.00
Hasley-In-04 1/5/2005 800 2.90 10.00 9.20 12.00 7.30 0.96 2.70 45.06
Hasley-In-05 2/1/2005 660 2.00 6.90 6.90 9.30 5.70 0.84 2.30 33.94
Hasley-In-06 3/4/2005 700 1.80 6.60 6.60 9.30 5.80 0.95 3.00 34.05
Hasley-In-07 4/7/2005 460 0.89 3.10 3.00 4.90 3.20 0.63 1.90 17.62
Hasley-In-08 5/11/2005 430 0.97 3.40 3.50 5.30 3.20 0.60 1.70 18.67
Hasley-In-09 6/10/2005 410 0.71 2.80 2.90 4.80 3.00 0.70 2.10 17.01
Hasley-In-10 7/29/2005 360 0.98 3.00 2.40 4.10 2.60 0.58 1.60 15.26
System shutdown for rebound testing starting on 8/5/05.
Hasley-In-11 8/10/2005 420 1.20 3.60 2.80 4.90 3.10 0.69 2.00 18.29
System shutdown for rebound testing.
Hasley-In-12 8/19/2005 530 1.50 3.90 3.10 5.20 3.30 0.73 1.90 19.63
System shutdown for rebound testing.
Hasley-In-13 9/1/2005 430 1.30 4.10 3.40 5.00 3.30 0.61 1.70 19.41
Hasley-In-14 (*) 10/27/2005 360 0.67 2.70 2.50 3.60 2.50 0.56 1.50 14.03
Hasley-In-15 11/17/2005 380 0.57 2.50 2.30 3.40 2.30 0.49 1.30 12.86

Reduction since Startup/Max. Conc. 68.3% 97.2% 90.4% 83.6% 80.0% 79.1% 65.0% 63.9% 82.4%

Notes:

The active venting system was shutdown starting on 8/5/05 to initiate rebound testing.
The samples collected on 8/10, 8/19, and 9/1 are rebound testing samples.
(*) - TCE (0.051 ppmv) and PCE (0.250 ppmv) were also detected in the system influent sample on 10/27/05.  These results appear anomolous.

  < = The constituent was not detected above the specified reporting limit. TMB = Trimethylbenzene
ppmv = parts per million by volume TVPH = Total Volatile Petroluem Hydrocarbons as gasoline
Bolded values are maximum detected concentrations. VOCs = Volatile Ogranic Compounds

Sample ID Date Sampled

Total VOC Concentrations in Active Soil Venting System Influent
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Table 15 Mass Removal Calculations
Los Valles Company, Inc.
Castaic, California

Vapor Analytical Data

Molecular weight 78 92 106 106 106 120 120 100 Extraction Operational VOC Mass TVPH Mass Total Mass Cumulative 
Sample Sample Ethyl- mp- o- 1,3,5- 1,2,4- flow rate Time Extracted Extracted Extracted Mass Ext.

ID Date Benzene Toluene benzene Xylene Xylene TMB TMB TVPH-g (scfm) (hours) (lbs.) (lbs.) (lbs.) (lbs.)
Hasley-In-01 10/4/2004 20.00 26.00 5.80 7.20 3.90 < 0.37 1.10 1,200 225 51 11.8 238 250 250
Hasley-In-02 11/1/2004 6.00 20.00 6.80 9.50 4.90 0.66 1.80 840 219 703 129.4 2240 2369 2620
Hasley-In-03 12/2/2004 5.00 21.00 14.00 17.00 11.00 1.40 3.60 1,100 186 599 142.3 2122 2264 4884
Hasley-In-04 1/5/2005 2.90 10.00 9.20 12.00 7.30 0.96 2.70 800 180 846 121.5 2109 2231 7115
Hasley-In-05 2/1/2005 2.00 6.90 6.90 9.30 5.70 0.84 2.30 660 186 524 58.9 1114 1173 8287
Hasley-In-06 3/4/2005 1.80 6.60 6.60 9.30 5.80 0.95 3.00 700 179 512 55.9 1111 1167 9454
Hasley-In-07 4/7/2005 0.89 3.10 3.00 4.90 3.20 0.63 1.90 460 179 744 42.3 1061 1103 10557
Hasley-In-08 5/11/2005 0.97 3.40 3.50 5.30 3.20 0.60 1.70 430 186 671 41.8 929 971 11528
Hasley-In-09 6/10/2005 0.71 2.80 2.90 4.80 3.00 0.70 2.10 410 186 608 34.9 803 838 12366
Hasley-In-10 7/29/2005 0.98 3.00 2.40 4.10 2.60 0.58 1.60 360 186 909 46.2 1054 1100 13466

(*) 8/5/2005 0.98 3.00 2.40 4.10 2.60 0.58 1.60 360 186 163 8.3 189 197 13663
Hasley-In-11 8/10/2005 1.20 3.60 2.80 4.90 3.10 0.69 2.00 420 193 1 0.1 1 1 13665
Hasley-In-12 8/19/2005 1.50 3.90 3.10 5.20 3.30 0.73 1.90 530 186 1 0.1 2 2 13666
Hasley-In-13 9/1/2005 1.30 4.10 3.40 5.00 3.30 0.61 1.70 430 186 1 0.1 1 1 13668
Hasley-In-14 10/27/2005 0.67 2.70 2.50 3.60 2.50 0.56 1.50 390 179 384 17.4 464 482 14149
Hasley-In-15 11/17/2005 0.57 2.50 2.30 3.40 2.30 0.49 1.30 380 179 408 16.9 481 497 14647

Total 7125 728 13919 14647

Notes: Equations:

Concentrations are reported in parts per million by volume (ppmv) M = C * MW * Q * T * T(f) * CF
< = Less than; constituent not detected at the Method Detection Limit M = mass of hydrocarbons (lbs.)
ID = Identification C = concentrations of hydrocarbons in vapor sample (ppbv)
TMB = Trimethylbenzene MW = molecular weight of compounds (g/mole)
scfm = Standard cubic feet per minute Q = vapor flow rate (scfm)
TVPH-g = Total volatile petroleum hydrocarbons as gasoline T = operational time between sampling events (hours)
VOC = Volatile organic compound T(f) = temperature factor (dimensionless) = (temp in Kelvins/273 Kelvins)
(*) = System shutdown to initiate rebound testing. CF = conversion factor = (1 mole/22.4 liter) * (60 minutes/hour) * (28.31 liter/cu. ft.) * (1 lb/454 grams) * (1/10^6 ppmv)

Mass Removal Calculations

Total VOCs and TVPH Mass Extracted - 29 September 2004 to 17 November 2005
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Appendix A 

Attenuation Factor Calculations 



Table A1 Attenuation Factor Calculations for Benzene
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Benzene 1 0.5 89.5 4.475 58.175 26.85 0 73.2 37.0 4.7 4.71 NA --

Benzene 1 5 85 4.25 55.25 25.5 0 73.2 34.3 4.4 4.37 22 80.1%

Benzene 1 10 80 4 52 24 0 73.2 31.3 4.0 3.99 99 96.0%

Benzene 1 15 75 3.75 48.75 22.5 0 73.2 28.3 3.6 3.61 650 99.4%

Benzene 1 20 70 3.5 45.5 21 0 73.2 25.3 3.2 3.23 7300 100.0%

Benzene 1 25 65 3.25 42.25 19.5 0 73.2 22.3 2.8 2.84 ND --

Benzene 1 30 60 3 51 6 0 73.2 19.3 2.1 2.08 5600 100.0%

Benzene 1 35 55 2.75 46.75 5.5 0 73.2 16.3 1.8 1.75 ND --

Benzene 1 40 50 2.5 42.5 5 0 73.2 13.3 1.4 1.43 640 99.8%

Benzene 1 45 45 2.25 38.25 4.5 0 73.2 10.3 1.1 1.11 1400 99.9%

Benzene 1 50 40 2 26 12 0 73.2 7.3 0.9 1.00 2100 100.0%

Benzene 1 60 30 1.5 25.5 3 0 73.2 5.7 0.6 1.00 1700 99.9%

Benzene 1 70 20 1 17 2 0 73.2 4.2 0.4 1.00 ND --

Benzene 1 80 10 0.5 8.5 1 0 73.2 2.6 0.3 1.00 ND --

Benzene 1 89.5 0.5 0.025 0.425 0.05 0 73.2 1.1 0.1 1.00 49 98.0%

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Benzene) = 65 (ml/g)
KH(Benzene) = 0.229

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0 % Clay = 0 % Clay = 0



Table A2 Attenuation Factor Calculations for Toluene
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Toluene 150 0.5 89.5 4.475 58.175 26.85 0 287.6 145.2 18.5 2777.39 NA --

Toluene 150 5 85 4.25 55.25 25.5 0 287.6 134.6 17.2 2574.90 ND --

Toluene 150 10 80 4 52 24 0 287.6 122.9 15.7 2349.91 68 --

Toluene 150 15 75 3.75 48.75 22.5 0 287.6 111.1 14.2 2124.92 2500 15.0%

Toluene 150 20 70 3.5 45.5 21 0 287.6 99.3 12.7 1899.93 37000 94.9%

Toluene 150 25 65 3.25 42.25 19.5 0 287.6 87.6 11.2 1674.94 ND --

Toluene 150 30 60 3 51 6 0 287.6 75.8 8.2 1222.50 22000 94.4%

Toluene 150 35 55 2.75 46.75 5.5 0 287.6 64.0 6.9 1032.80 ND --

Toluene 150 40 50 2.5 42.5 5 0 287.6 52.3 5.6 843.10 12000 93.0%

Toluene 150 45 45 2.25 38.25 4.5 0 287.6 40.5 4.4 653.41 4100 84.1%

Toluene 150 50 40 2 26 12 0 287.6 28.8 3.7 549.98 7300 92.5%

Toluene 150 60 30 1.5 25.5 3 0 287.6 21.8 2.3 351.81 11000 96.8%

Toluene 150 70 20 1 17 2 0 287.6 14.9 1.6 239.92 17000 98.6%

Toluene 150 80 10 0.5 8.5 1 0 287.6 7.9 0.9 150.00 ND --

Toluene 150 89.5 0.5 0.025 0.425 0.05 0 287.6 1.3 0.1 150.00 18 --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Toluene) = 260 (ml/g)
KH(Toluene) = 0.274

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10



Table A3 Attenuation Factor Calculations for Ethylbenzene
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Ethyl Benzene 700 0.5 89.5 4.475 58.175 26.85 0 243.8 123.1 15.7 10989.73 NA --

Ethyl Benzene 700 5 85 4.25 55.25 25.5 0 243.8 114.2 14.6 10188.50 6800 --

Ethyl Benzene 700 10 80 4 52 24 0 243.8 104.2 13.3 9298.24 12000 22.5%

Ethyl Benzene 700 15 75 3.75 48.75 22.5 0 243.8 94.2 12.0 8407.99 3600 --

Ethyl Benzene 700 20 70 3.5 45.5 21 0 243.8 84.2 10.7 7517.73 34000 77.9%

Ethyl Benzene 700 25 65 3.25 42.25 19.5 0 243.8 74.3 9.5 6627.47 460 --

Ethyl Benzene 700 30 60 3 51 6 0 243.8 64.3 6.9 4837.26 23000 79.0%

Ethyl Benzene 700 35 55 2.75 46.75 5.5 0 243.8 54.3 5.8 4086.65 370 --

Ethyl Benzene 700 40 50 2.5 42.5 5 0 243.8 44.3 4.8 3336.04 12000 72.2%

Ethyl Benzene 700 45 45 2.25 38.25 4.5 0 243.8 34.4 3.7 2585.43 6300 59.0%

Ethyl Benzene 700 50 40 2 26 12 0 243.8 24.4 3.1 2176.18 13000 83.3%

Ethyl Benzene 700 60 30 1.5 25.5 3 0 243.8 18.5 2.0 1394.93 14000 90.0%

Ethyl Benzene 700 70 20 1 17 2 0 243.8 12.7 1.4 955.04 17000 94.4%

Ethyl Benzene 700 80 10 0.5 8.5 1 0 243.8 6.8 0.7 700.00 ND --

Ethyl Benzene 700 89.5 0.5 0.025 0.425 0.05 0 243.8 1.3 0.1 700.00 8.8 --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Ethyl Benzene) = 220 (ml/g)
KH(Ethyl Benzene) = 0.328

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10



Table A4 Attenuation Factor Calculations for Xylenes
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Total Xylenes 1750 0.5 89.5 4.475 58.175 26.85 0 265.4 134.0 17.1 29905.65 NA --

Total Xylenes 1750 5 85 4.25 55.25 25.5 0 265.4 124.3 15.8 27725.31 15000 --

Total Xylenes 1750 10 80 4 52 24 0 265.4 113.4 14.5 25302.71 18000 --

Total Xylenes 1750 15 75 3.75 48.75 22.5 0 265.4 102.5 13.1 22880.11 8700 --

Total Xylenes 1750 20 70 3.5 45.5 21 0 265.4 91.7 11.7 20457.51 87000 76.5%

Total Xylenes 1750 25 65 3.25 42.25 19.5 0 265.4 80.8 10.3 18034.91 1400 --

Total Xylenes 1750 30 60 3 51 6 0 265.4 70.0 7.5 13163.32 61000 78.4%

Total Xylenes 1750 35 55 2.75 46.75 5.5 0 265.4 59.1 6.4 11120.74 580 --

Total Xylenes 1750 40 50 2.5 42.5 5 0 265.4 48.3 5.2 9078.15 37000 75.5%

Total Xylenes 1750 45 45 2.25 38.25 4.5 0 265.4 37.4 4.0 7035.57 16000 56.0%

Total Xylenes 1750 50 40 2 26 12 0 265.4 26.5 3.4 5921.91 39000 84.8%

Total Xylenes 1750 60 30 1.5 25.5 3 0 265.4 20.2 2.2 3791.77 33000 88.5%

Total Xylenes 1750 70 20 1 17 2 0 265.4 13.8 1.5 2590.55 51000 94.9%

Total Xylenes 1750 80 10 0.5 8.5 1 0 265.4 7.4 0.8 1750.00 ND --

Total Xylenes 1750 89.5 0.5 0.025 0.425 0.05 0 265.4 1.3 0.1 1750.00 55 --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Xylenes) = 240 (ml/g)
KH(Xylenes) = 0.22

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10



Table A5 Attenuation Factor Calculations for Benzene
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Benzene 1 0.5 59.5 2.975 38.675 17.85 0 73.2 19.0 2.4 2.42 NA --

Benzene 1 5 55 2.75 35.75 16.5 0 73.2 16.3 2.1 2.08 ND --

Benzene 1 10 50 2.5 32.5 15 0 73.2 13.3 1.7 1.70 2400 99.9%

Benzene 1 15 45 2.25 29.25 13.5 0 73.2 10.3 1.3 1.32 ND --

Benzene 1 20 40 2 34 4 0 73.2 7.3 0.8 1.00 66000 100.0%

Benzene 1 25 35 1.75 29.75 3.5 0 73.2 6.5 0.7 1.00 ND --

Benzene 1 30 30 1.5 25.5 3 0 73.2 5.7 0.6 1.00 ND --

Benzene 1 35 25 1.25 21.25 2.5 0 73.2 5.0 0.5 1.00 ND --

Benzene 1 40 20 1 17 2 0 73.2 4.2 0.4 1.00 1300 99.9%

Benzene 1 45 15 0.75 12.75 1.5 0 73.2 3.4 0.4 1.00 ND --

Benzene 1 50 10 0.5 8.5 1 0 73.2 2.6 0.3 1.00 ND --

Benzene 1 59.5 0.5 0.025 0.425 0.05 0 73.2 1.1 0.1 1.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Benzene) = 65 (ml/g)
KH(Benzene) = 0.229

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0



Table A6 Attenuation Factor Calculations for Toluene
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Toluene 150 0.5 59.5 2.975 38.675 17.85 0 287.6 74.6 9.5 1427.44 NA --

Toluene 150 5 55 2.75 35.75 16.5 0 287.6 64.0 8.2 1224.95 ND --

Toluene 150 10 50 2.5 32.5 15 0 287.6 52.3 6.7 999.96 ND --

Toluene 150 15 45 2.25 29.25 13.5 0 287.6 40.5 5.2 774.97 ND --

Toluene 150 20 40 2 34 4 0 287.6 28.8 3.1 463.71 130000 99.6%

Toluene 150 25 35 1.75 29.75 3.5 0 287.6 25.3 2.7 407.76 ND --

Toluene 150 30 30 1.5 25.5 3 0 287.6 21.8 2.3 351.81 ND --

Toluene 150 35 25 1.25 21.25 2.5 0 287.6 18.3 2.0 295.86 ND --

Toluene 150 40 20 1 17 2 0 287.6 14.9 1.6 239.92 4000 94.0%

Toluene 150 45 15 0.75 12.75 1.5 0 287.6 11.4 1.2 183.97 ND --

Toluene 150 50 10 0.5 8.5 1 0 287.6 7.9 0.9 150.00 ND --

Toluene 150 59.5 0.5 0.025 0.425 0.05 0 287.6 1.3 0.1 150.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Toluene) = 260 (ml/g)
KH(Toluene) = 0.274

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0



Table A7 Attenuation Factor Calculations for Ethyl Benzene
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Ethyl Benzene 700 0.5 59.5 2.975 38.675 17.85 0 243.8 63.3 8.1 5648.19 NA --

Ethyl Benzene 700 5 55 2.75 35.75 16.5 0 243.8 54.3 6.9 4846.96 ND --

Ethyl Benzene 700 10 50 2.5 32.5 15 0 243.8 44.3 5.7 3956.70 ND --

Ethyl Benzene 700 15 45 2.25 29.25 13.5 0 243.8 34.4 4.4 3066.44 ND --

Ethyl Benzene 700 20 40 2 34 4 0 243.8 24.4 2.6 1834.82 ND --

Ethyl Benzene 700 25 35 1.75 29.75 3.5 0 243.8 21.5 2.3 1614.88 ND --

Ethyl Benzene 700 30 30 1.5 25.5 3 0 243.8 18.5 2.0 1394.93 ND --

Ethyl Benzene 700 35 25 1.25 21.25 2.5 0 243.8 15.6 1.7 1174.98 ND --

Ethyl Benzene 700 40 20 1 17 2 0 243.8 12.7 1.4 955.04 4300 77.8%

Ethyl Benzene 700 45 15 0.75 12.75 1.5 0 243.8 9.8 1.1 735.09 ND --

Ethyl Benzene 700 50 10 0.5 8.5 1 0 243.8 6.8 0.7 700.00 130 --

Ethyl Benzene 700 59.5 0.5 0.025 0.425 0.05 0 243.8 1.3 0.1 700.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Ethyl Benzene) = 220 (ml/g)
KH(Ethyl Benzene) = 0.328

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0



Table A8 Attenuation Factor Calculations for Xylenes
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Total Xylenes 1750 0.5 59.5 2.975 38.675 17.85 0 265.4 68.9 8.8 15370.05 NA --

Total Xylenes 1750 5 55 2.75 35.75 16.5 0 265.4 59.1 7.5 13189.71 ND --

Total Xylenes 1750 10 50 2.5 32.5 15 0 265.4 48.3 6.2 10767.11 ND --

Total Xylenes 1750 15 45 2.25 29.25 13.5 0 265.4 37.4 4.8 8344.51 ND --

Total Xylenes 1750 20 40 2 34 4 0 265.4 26.5 2.9 4992.98 94000 94.7%

Total Xylenes 1750 25 35 1.75 29.75 3.5 0 265.4 23.3 2.5 4392.38 ND --

Total Xylenes 1750 30 30 1.5 25.5 3 0 265.4 20.2 2.2 3791.77 ND --

Total Xylenes 1750 35 25 1.25 21.25 2.5 0 265.4 17.0 1.8 3191.16 ND --

Total Xylenes 1750 40 20 1 17 2 0 265.4 13.8 1.5 2590.55 5200 50.2%

Total Xylenes 1750 45 15 0.75 12.75 1.5 0 265.4 10.6 1.1 1989.95 ND --

Total Xylenes 1750 50 10 0.5 8.5 1 0 265.4 7.4 0.8 1750.00 200 --

Total Xylenes 1750 59.5 0.5 0.025 0.425 0.05 0 265.4 1.3 0.1 1750.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Xylenes) = 240 (ml/g)
KH(Xylenes) = 0.22

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0
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ERM 1 FORMER SADD LEASE SITE/0021456.40/2/17/2006 

1.0 INTRODUCTION 

On behalf of Los Valles Land & Golf, LLC (Los Valles) ERM-West, Inc., 
(ERM) has prepared this Health Risk Assessment (HRA) Report to 
address potential for carcinogenic risk and non-carcinogenic health effects 
related to residual impacted soil at the Los Valles site in Castaic, 
California (Figure 1).   

The 432-acre site is largely undeveloped land with the exception of three 
former production areas (each covering an area of approximately 1 acre) 
previously used for crude oil extraction.  Previous oil production activities 
resulted in potential environmental impacts at these three areas.  The 
three former production areas, as shown on Figure 2, are referred to as:  

1. AEO Lease – Burns/Crist (AEO Pad);  

2. SADD Lease – North Pad (NP); and  

3. SADD Lease - South Pad (SP).   

The site is being redeveloped as a combination of luxury homes and a 
championship golf course (Figures 3 and 4).  The three areas mentioned 
above will be incorporated as features of the golf course (i.e. the six-hole 
tee box will be situated at the SADD Lease – NP).  No future homes will 
be constructed on these threes sites.  

Investigation results did not identify impacted material warranting 
further consideration or remediation at the AEO Pad.  Residual impacted 
soil was identified at the SP, however no active remediation is required 
per the Los Angeles County Fire Department (LACFD). Remediation at 
the NP shows that the soil gas concentrations have been significantly 
reduced and stabilized.   

Specifically this HRA Report focuses on the passive venting of vapors 
from partially treated soil at the Former SADD Lease Parcels after the 
development of the property.   Specifically, this document describes air 
dispersion modeling, exposure analysis, and resultant risk assessment 
from the passive venting of the soil gas.  Detailed site background, 
proposed redevelopment, and investigation/remediation information are 
provided in the Remedial Action Plan (ERM, 2004) and quarterly progress 
reports submitted to the Los Angeles County Fire Department (LACFD). 

The HRA Report is organized as follows: 
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• Section 2.0 summarizes the overall risk assessment methodology used 
in the analysis; 

• Section 3.0 discusses the results of the risk assessment; 

• Section 4.0 describes the conclusion of the study; and 

• Section 5.0 provides references.  



  

 

ERM 3 FORMER SADD LEASE SITE/0021456.40/2/17/2006 

2.0 PRELIMINARY SCREENING RISK ASSESSMENT METHODOLOGY 

This section provides the methodology utilized in conducting the 
preliminary screening HRA.  The screening HRA is used to conservatively 
assess the potential for carcinogenic risk and non-carcinogenic health 
effects from the passive venting of the in-line extraction systems at the 
SADD Lease - NP and SP areas on near-by future residents, golf-course 
workers, and golf course guests.  The HRA includes the development of 
air toxic emission rates, model analysis of exposure, and the predicted 
health impacts from the continuous low-level releases into the 
atmosphere. 

The California Office of Environmental Health Hazard Assessment 
(OEHHA) has provided general guidelines for assessing health effects 
from toxic pollutants (OEHHA, 2003).  The guidelines are designed to 
predict the upper-bound of limit estimates of risk in order to ensure public 
safety.  The overall approach of this screening HRA follows the general 
guidelines. 

2.1 AIR DISPERSION MODELING METHODOLOGY 

2.1.1 Emissions Development 

In the past, extraction wells were installed and operated to actively extract 
contaminates from the soil through below ground extraction systems.  
During the construction and operation of the golf course, the extraction 
wells will be allowed to passively vent into the atmosphere. As such, the 
flow of contaminant mass will be very small and will primarily be driven 
by the difference in pressure above and below ground.   

In order to assess the impacts from these passive emittants, mass 
emissions are required to conduct exposure modeling.  Mass emissions 
can be calculated from soil gas concentrations based upon the following 
formula: 

ER = C x F x 0.001 

Where, 

ER = Emission rate (g/s) 

C = Soil gas concentration (µg/l) 
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F = Exhaust volume flow rate (m3/s) 

0.001 = Conversion factor for units (l-g/m3-µg) 

g/s = grams per second 

µg/l = micrograms per liter 

l-g/m3-µg = liter-gram per cubic meter-microgram 

There are two extraction wells (VW-1 and VW-2) in the SADD Lease – NP; 
each well has three measurement depths.  The SADD Lease – SP has one 
well with two depths.  The depths for each location (NP and SP) are 
provided in Table 1, along with the most recent soil gas concentration 
measurements.  This evaluation assumes that each depth will vent 
independently through a 2-inch diameter pipe with an assumed exit 
velocity of 0.01 meters per second (m/s), a highly conservative velocity for 
passive systems.  However, for modeling purposes, all vent piping will be 
bundled at one location for both the NP and SP, and a single point source 
will be used to model each location.  Therefore, the soil gas concentrations 
at each depth for VW 1 and VW-2 will be averaged to define the soil gas 
concentration in the emissions development for the NP source.  Similarly, 
all depths from VW-3 will be used to calculate the average soil gas for the 
SP source.  

The most recent measurements were used to represent current and future 
soil gas estimates.  For VW-1 and VW-2, the most recent measurements 
were conducted on 19 and 29 December 2005 and 9 January 2006.  The 
most recent samples at VW-3 were taken on 8 August and 19 December 
2005.  Table 1 summarizes the data used to calculate the average soil gas 
concentrations for each model source. 

For each sampling depth, the passive exhaust flow rate was based upon 
the piping parameters above, resulting in a flow of 0.00002 cubic meters 
per second (m3/s).  The overall flow rate of the bundled piping at the NP 
source would be six times the single contribution flow (two wells, three 
depths) or 0.000122 m3/s.  The overall exhaust flow rate for the SP source 
is 0.000041 m3/s (one well, two depths).  Based on the equation above, 
Table 2 summarizes the mass emissions for each modeling source and air 
toxic pollutant. 

2.1.2 Modeling Source Characteristics 

The HRA evaluated the potential for emissions from two sources, one 
located near the NP, the other at the SP. As stated earlier, the vents from 
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the passive vent wells will be combined at a central point, each vent 
having a diameter of 2 inches and an assumed exit velocity of 0.01 m/s.  
For the NP source, it is assumed a total of six vents will be located at the 
same location, including three levels from both VW-1 and VW-2.  For the 
SP source, it is assumed there are two vents at the single location (two 
depths from VW-3).  An effective diameter for each source was computed 
on the basis of the sum of the cross-sectional areas for the individual 
vents.  Based upon the variation in the number of vents at each source, the 
NP source will have a larger diameter for modeling purposes.  The vents 
are assumed to be elevated to approximately 12 feet above the ground 
surface.  It is also assumed that the exit temperature is at ambient (293°K).  
A unit emission rate of 1 g/s was used to estimate normalized exposure 
concentrations. Table 3 summarizes the model source release 
characteristics associated with the two sources. 

2.1.3 Screening Exposure Model Selection and Use 

For the purposes of the preliminary screening HRA, the SCREEN3 model 
was utilized to assess maximum ground-level concentrations.  This model 
has been approved by the U.S. Environmental Protection Agency (USEPA) 
and the California Air Resources Board (CARB) for use in assessing air 
quality impacts for regulatory purposes.  The model calculates maximum 
1-hour concentrations from single sources at specified receptor locations 
for selected hypothetical, worst-case meteorological conditions.  Long-
term exposure in this assessment was estimated by applying a 1-hour to 
annual peak-to-mean ratio of 0.1, as specified by CARB, to the 1-hour 
maximum concentration.  This has been shown to be a conservatively high 
estimate of long-term impacts.  Short-term exposure (1-hour) will be 
determined by the maximum 1-hour predicted concentration from all 
meteorological conditions. 

The unit concentrations from the model were based upon a unit emission 
rate of 1 g/s.  Actual concentrations for benzene, toluene, ethylbenzene, 
and xylenes (BTEX) were calculated by multiplying the normal 
concentrations by the actual compound emission rate, since the modeled 
concentrations have a linear relationship to input emission rates.   

2.1.4 Meteorological Data 

The full screening meteorology data set in the SCREEN3 model was used 
to predict maximum 1-hour concentrations.  The full set includes hourly 
meteorological data that varies the wind speeds between 1 m/s to 20 m/s, 
for six different atmospheric stability classifications (A-being most 
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unstable through F-being most stable).  The model assumes that the wind 
direction will blow directly from the source to each specific receptor 
location identified in the model run.  The assumed ambient temperature is 
293°K.  The assumed mixing heights in the model are 320 meters for 
unstable through neutral conditions (Stability Classes A-D) and unlimited 
for stable atmosphere (Stability Classes E-F). 

2.1.5 Receptor Locations 

Four specific receptors were selected for analysis.  These include: 1) the 
closest future residential location to the NP source; 2) the closest tee box to 
the NP source; 3) the closest future resident to the SP source; and the 
closest tee box to the SP source.  It is assumed that the tee boxes will be the 
location where the highest likely exposure will be to both workers and 
guests.  Since distances vary between the NP and SP sources with respect 
to the four sensitive receptor locations, eight distances were modeled, four 
relative to the NP source.  Table 4 summarizes the receptor locations. 

2.2 EXPOSURE ANALYSIS METHODOLOGY 

In this assessment, exposure relates to the amount of contaminants 
inhaled that have the potential for health effects.  Exposures can vary 
based upon downwind distance from a source, concentration, inhalation 
rates, and duration/frequency of the exposure conditions.  For long-term 
residential risk exposure, OEHHA suggests a conservative estimate of 
24 hours per day, 350 days per year, for a 70-year period.  OEHHA also 
suggests that a residential inhalation rate of 302 liters per kilogram-day 
(l/kg-day) should be used. 

The long-term exposure parameters for worker risk exposure were based 
upon modifications to the OEHHA’s recommendation, due to the unique 
aspects of the workplace at the golf course.  As recommended by OEHHA, 
the inhalation rate of 149 l/kg-day was used.  In addition, the 
recommended values of 8 hours per day, 5 days per week and 49 weeks 
per year (a total of 245 days per year) were used with the modification 
that, over any given year, the worker is expected to be at each hole only 
1/18 of the time (on an annual basis).  Thus, the annual exposure is 
reduced by this fraction.  Finally, the over worker exposure is assumed to 
be 40 years, as recommended by OEHHA. 

There is no guidance on risk exposures for golfing guests.  Therefore, as a 
conservative estimate, it was assumed that a golfer would play the course 
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once per week, 52 weeks per year for a period of 20 years.  At any hole, 
the time spent for tee-off was assumed to be 15 minutes.  This again is 
conservative over a long period, since the typical between holes are 
designed to be six minutes.  Again, the worker-breathing rate of 149 l/kg-
day was assumed (with the above adjustment of the 15 minute period 
over any 8-hour basis).  

The maximum predicted annual average concentration for each 
compound was multiplied by the exposure factors to derive a daily intake 
of contaminant mass in milligrams of contaminant per kilogram of body 
mass per day (mg/kg-day). 

For non-carcinogenic annual health effects, the maximum concentrations 
are multiplied by only the duration parameters to estimate the dosage 
concentration. 

For non-carcinogenic acute health effects, the maximum predicted 
concentrations from each source only will be used. No adjustment factors 
will apply based upon the assumption that anyone could be at any 
location for a one-time, 1-hour period.   

2.3 RISK ANALYSIS METHODOLOGY 

For the estimation of carcinogenic risk and non-carcinogenic chronic and 
acute health effects, only BTEX is identified on the OEHHA air toxic list.  
Benzene has the potential for carcinogenic risk and chronic/acute health 
effects.  Toluene and xylene have the potential for both chronic and acute 
non-carcinogenic health effects.  Ethylbenzene is only identified for the 
potential of non-carcinogenic chronic health effects. 

For carcinogenic risk, the cancer potency factor (m/kg-day)-1 is multiplied 
by average daily dosage rate to estimate the maximum individual excess 
cancer risk.  An increase in risk greater than one in one million (1.0E-06) is 
considered significant. As identified in the OEHHA guidelines, the cancer 
potency factor for benzene is 0.1 (mg/kg-day)-1. 

For non-carcinogenic health effects, a hazard quotient (HQ) was 
computed by dividing the maximum contaminant concentration by its 
reference exposure level (REL).  The REL is the level for a given 
contaminant where adverse impacts have been observed or estimated, 
based upon an ample measure of safety. For chronic and acute effects, the 
REL will differ within each contaminant. As a conservative estimate, the 
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hazard index (HI) was then computed by summing all of the HQs for all 
pollutants, regardless whether the contaminants affect the same target 
organs.  Chronic or acute HI greater than 1.0 is considered significant.  

For chronic health effects, all four pollutants will be included in the 
analysis.  For acute effects, only benzene, toluene, and xylenes contribute 
to the overall acute HI.  
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3.0 SCREENING RISK ASSESSMENT RESULTS 

Overall the results of the preliminary screening HRA indicates that the 
carcinogenic risks and non-carcinogenic chronic and acute health effects 
are below recognized safe health levels.  The remainder of this section 
discusses the results of the carcinogenic risk, the chronic non-carcinogenic 
health effects, and the acute non-carcinogenic health effects. 

3.1 CARCINOGENIC RISK RESULTS 

Table 6 summarizes the results of the carcinogenic risk analysis relative to 
potential risks to the future residences nearby, the on-site construction 
and maintenance workers, and the golfers on the course. 

As seen in the Table 6, the maximum predicted carcinogenic risk from the 
venting of benzene is 9.4 in one billion (9.4E-09) excess cancer risk, 
occurring at the NP residential receptor.  The venting from wells VW-1 
and VW-2 would account for over 98 percent of the contribution to the 
risk.  The risk at the NP residential location is higher than at the SP 
residential receptor (1.2 versus 1.1 in a billion) because of the larger 
amount of benzene emissions associated with the NP vents and the 
relative distances from the wells. The risk estimates are approximately 
more than two orders of magnitude below the OEHHA significance level 
of 1.0E-06 excess cancer risk.  Therefore, the risk estimates are considered 
to have no significant impacts on the future residents living nearby. 

Similar results are predicted for the workers and guests.  The maximum 
predicted excess cancer risks for both the workers and guests occur at the 
NP tee location, and are driven by the NP source. The maximum 
predicted risks are 1.8E-09 and 5.9E-12 for the workers and guests, 
respectively.  These range from 3 to 6 orders of magnitude below the 
OEHHA significance level, again showing that the venting would not 
affect the workers or guests of the course. 

3.2 NON-CARCINOGENIC CHRONIC HEALTH EFFECTS 

The maximum predicted non-carcinogenic chronic hazard indices showed 
results well below the 1.0 significance levels for all receptors and were 
similar to the cancer risks.  Table 7 shows the chronic HIs for the residents, 
workers, and guests.  The predicted values were highest with the 
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residents, followed by the worker, with the guests being least affected.  
However, all maximum concentrations were five orders of magnitude 
below the significance level, with the maximum residential being 1.5E-05 
at the tee box nearest the NP source. The vents from VW-1 and VW-2 
accounted for over 99 percent of the contribution. The maximum 
predicted chronic HI at the tee box nearest the SP source was also 
extremely low with a value of 1.1E-05.  The maximum predicted chronic 
HIs for the worker and guest exposure were correspondingly low with 
values of 3.4E-06 and 2.2E-08. 

3.3 NON-CARCINOGENIC ACUTE HEALTH EFFECTS 

The location of the maximum non-carcinogenic acute hazard indices was 
identical to the locations for the chronic health effects, all at the NP 
receptor location for residents, workers, and guests.  As with the chronic 
effects, the maximum predicted acute HIs were all more than five orders 
of magnitude below the significance level of 1.0, with the maximum 
impact predicted for the residential location near the NP source (4.3E-06).  
The impacts were very comparable for the worker and guest exposure, 
both having a 4.3E-06 HI.  This is expected because of the identical 
exposure duration for this analysis (all were assumed to be exposed for 
the full hour). Table 8 presents the summary results for the non-
carcinogenic acute health impacts. 
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4.0 CONCLUSIONS 

The preliminary HRA has been conducted to present the likely upper limit 
of carcinogenic risk and non-carcinogenic chronic and acute health effects 
from the passive venting of the soil-gas wells at the SADD Lease - NP and 
SADD Lease - SP areas on the future residents, workers, and guests of the 
proposed Los Valles Golf Course.  Based upon the results of the analysis, 
the maximum predicted individual excess carcinogenic risks at all 
modeled locations will be well below the OEHHA recommended 
significance level.   

Correspondingly, the non-carcinogenic chronic and acute hazard indices 
predicted in this analysis have also been shown to be orders of magnitude 
below the OEHHA recommended significance level.  As such, the passive 
venting of the soil gas wells in the SADD Lease - NP and SP are not 
predicted to cause any significant health risk to future residents, workers, 
or guests during the construction or operation of the proposed golf course. 
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Table 1 Discreet Soil Vapor Sample Results
North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Total Xylenes

(µg/L) (µg/L) (µg/L) (µg/L)

North SADD Parcel
VW-1 10 - 30 ft 12/19/05 < 0.01 0.01 0.01 0.04

12/29/05 < 0.01 < 0.01 < 0.01 0.02
01/09/06 < 0.01 < 0.01 0.01 0.0

Average < 0.006 < 0.009 0.008 0.035

35 - 55 ft 12/19/05 0.8 4.2 2.7 6.7
12/29/05 1.7 6.5 4.1 11.9
01/09/06 2.8 8.4 4.2 14.5

Average 1.766  6.351 3.644 11.019

60 - 80 ft 12/19/05 1.3 1.6 1.3 8.6
12/29/05 1.3 2.2 2.5 14.0
01/09/06 2.1 1.3 1.0 6.7

Average 1.572  1.715 1.580 9.805

VW-2 10 - 30 ft 12/19/05 1.0 2.0 1.3 5.3
12/29/05 1.3 1.9 0.8 3.8
01/09/06 0.9 1.4 0.6 2.5

Average 1.077  1.765 0.907 3.893

35 - 55 ft 12/19/05 5.8 36.2 17.1 61.9
12/29/05 2.4 8.8 3.7 29.4
01/09/06 2.6 25.5 11.4 88.7

Average 3.575  23.497 10.756 60.000

60 - 80 ft 12/19/05 2.2 9.5 11.0 30.3
12/29/05 3.6 23.2 24.6 55.3
01/09/06 6.1 34.3 17.6 40.0

Average 3.974  22.354 17.707 41.853
VW1 and VW-2 Overall Average 2.0 9.3 5.8 21.1

South SADD Parcel
VW-3 10 - 30 ft 08/24/04 0.0 0.0 0.0 0.0

12/19/05 <0.01 <0.01 <0.01 0.0
Average 0.006  0.007 0.008 0.016

35 - 55 ft 08/24/04 0.4 0.1 0.3 1.6
12/19/05 <0.02 <0.02 0.1 0.4

Average 0.219  0.081 0.195 0.992
VW-3 Overall Average 0.112 0.044 0.102 0.504

Notes:

  < = The constituent was not detected above the specified reporting limit.
  Shaded values are from samples collected under static conditions (i.e., while SVE system is not operating)

Well ID Sample Depth Date Sampled
Benzene Toluene Ethylbenzene



Table 2 Estimated Air Toxic Emission Rates
for the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Well ID
Total Exhaust Flow Rate 

(m3/s)
Benzene

(g/s)
Toluene 

(g/s)
Ethylbenzene 

(g/s)
Total Xylenes 

(g/s)

North SADD Parcel
VW-1 and VW-2 0.000122 2.426E-07 1.129E-06 7.013E-07 2.566E-06

South SADD Parcel
VW-3 0.000041 4.551E-09 1.776E-09 4.120E-09 2.043E-08

Notes:

Total exhaust flow for VW-1 and VW-2 assumes the sum of 6 equal exhaust vents from three depths from
each of the two wells.  The total exhaust flow for VW-3 assumes the sum of 2 equal exhaust vents from
the well. Each exhaust vent assumes an exit velocity of 0.1 m/s and a diameter of 2 inches.



Table 3 Model Stack Parameters for Exhaust Vents
at the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Source ID X-Coordinate 
Location (meters)

Y-Coordinate 
Location (meters)

Stack Height 
(meters)

Exit Temperature 
(oK)

Exit Velocity 
(meters/second)

Stack Diameter 
(meters)

Unit Emission 
Rate 

(grams/second)

North SADD Parcel

VW-1 and VW-2 0.0 0.0 3.66 293.0 0.01 0.124 1.0

South SADD Parcel

VW-3 0.0 0.0 3.66 293.0 0.01 0.072 1.0

Notes:

The stack diameter for the combined VW-1 and VW-2 well exhaust, assumed to be discharged from a single point source, is based on an effective diameter
calculated from a cross-sectional area equivilent to the area of 6 individual 2-inch diameter cross-sectional areas. The stack diameter 
for the VW-3 well exhaust is based upon the area of 2 individual 2-inch diameter cross-sectional areas. These represent the individual 
exhaust vents from the various depths at each well location.



Table 4 Model Receptor Locations 
For the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Receptor ID X-Coordinate 
Location (meters)

Y-Coordinate 
Location (meters)

Distance From 
North Source 

(meters)

X-Coordinate 
Location  (meters) 

Y-Coordinate 
Location  (meters)

Distance From 
South Source 

(meters)

North SADD Parcel
  Residential 32.0 0.0 32.0 179.9 0.0 179.9
  Worker/Guest 41.8 0.0 41.8 202.4 0.0 202.4

South SADD Parcel

  Residential 159.3 0.0 159.3 39.2 0.0 39.2

  Worker/Guest 226.7 0.0 226.7 34.0 0.0 34.0

Notes:

The stack diameter for the combined VW-1 and VW-2 well exhaust, assumed to be discharged from a single point source, is based on an effective 
diameter calculated from calculated from a cross-sectional area equivilent to the area of 6 individual 2-inch diameter cross-sectional areas. The stack diameter 
for the VW-3 well exhaus for the VW-3 well exhaust is based upon the area of 2 individual 2-inch diameter cross-sectional areas. These represent the individual 
exhaust vents from the vaexhaust vents from the various depths at each well location.

Model Coordinates relative to North Sources Model Coordinates relative to South Sources



Table 5 Cancer Potency Factors and Reference Exposure Levels
For the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Contaminant
Cancer Potency Factor 

(mg/kg-day)-1
Chronic REL 

(µg/m3) Acute REL (ug/m3)

Benzene 0.1 60 1300

Toluene N/A 300 37000

Ethylbenzene N/A 2000 N/A

Xylenes N/A 700 22000

Notes:

Cancer Potency Factors and Chronic RELs, and Acute RELs provided by the 
Office of Environmental Health Hazard Assessment (OEHHA, 2003)



Table 6 Predicted Residential and Worker/Guest Carcinogenic Risks
For the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Source ID
Modeled 

Concentration 
(µg/m3/g/s)1

Benzene Emission 
Rate 
(g/s)

Modeled Benzene 
Concentration 

(µg/m3)

Exposure Factor       
(m3-mg/µg-kg-day)

Average Daily 
Intake Benzene 

(mg/kg-day)

Benzene Cancer 
Potency Factor 
(mg/kg-day)-1

Carcinogenic Risk 

North SADD Parcel
Residential Receptor
  VW-1 and VW-2 1.273E+03 2.426E-07 3.088E-04 3.020E-04 9.327E-08 1.00E-01 9.3E-09
  VW-3 7.936E+02 4.551E-09 3.611E-06 3.020E-04 1.091E-09 1.00E-01 1.1E-10
  Combined 9.4E-09
South SADD Parcel
Residential Receptor
  VW-1 and VW-2 9.349E+02 2.426E-07 2.268E-04 3.020E-04 6.850E-08 1.00E-01 6.8E-09
  VW-3 1.108E+03 4.551E-09 5.042E-06 3.020E-04 1.523E-09 1.00E-01 1.5E-10
  Combined 7.0E-09

North SADD Parcel
Worker Receptor
  VW-1 and VW-2 1.276E+03 2.426E-07 3.096E-04 5.715E-05 1.769E-08 1.00E-01 1.8E-09
  VW-3 6.961E+02 4.551E-09 3.168E-06 5.715E-05 1.810E-10 1.00E-01 1.8E-11
  Combined 1.8E-09

South SADD Parcel
Worker Receptor
  VW-1 and VW-2 6.227E+02 2.426E-07 1.511E-04 5.715E-05 8.634E-09 1.00E-01 8.6E-10
  VW-3 1.156E+03 4.551E-09 5.261E-06 5.715E-05 3.006E-10 1.00E-01 3.0E-11
  Combined 8.9E-10

North SADD Parcel
Guest Receptor
  VW-1 and VW-2 1.276E+03 2.426E-07 3.096E-04 1.895E-07 5.867E-11 1.00E-01 5.9E-12
  VW-3 6.961E+02 4.551E-09 3.168E-06 1.895E-07 6.004E-13 1.00E-01 6.0E-14
  Combined 5.9E-12

South SADD Parcel
Guest Receptor
  VW-1 and VW-2 6.227E+02 2.426E-07 1.511E-04 1.895E-07 2.863E-11 1.00E-01 2.9E-12
  VW-3 1.156E+03 4.551E-09 5.261E-06 1.895E-07 9.970E-13 1.00E-01 1.0E-13
  Combined 3.0E-12
1  For estimating annual average concentrations, a peak to mean ratio of 0.1 was applied to the 1-hour conentrations within annual period  

 to account for persistence.

Guest Risk

Worker Risk

Residential Risk



Table 7 Predicted Residential and Worker/Guest Chronic Hazard Index
For the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Source ID
Modeled 

Concentration 
(ug/m3/g/s)1

Benzene 
Emission Rate 

(g/s)

Toluene 
Emission Rate 

(g/s)

Ethylbenzene 
Emission Rate 

(g/s)

Total Xylenes 
Emission Rate 

(g/s)
Hazard Index

North SADD Parcel
Residential Receptor
  VW-1 and VW-2 1.27300E+03 2.426E-07 1.129E-06 7.013E-07 2.566E-06 1.443E-05
  VW-3 7.93600E+02 4.551E-09 1.776E-09 4.120E-09 2.043E-08 8.600E-08
  Combined 1.5E-05
South SADD Parcel
Residential Receptor
  VW-1 and VW-2 9.34900E+02 2.426E-07 1.129E-06 7.013E-07 2.566E-06 1.060E-05
  VW-3 1.10800E+03 4.551E-09 1.776E-09 4.120E-09 2.043E-08 1.201E-07
  Combined 1.1E-05

North SADD Parcel
Worker Receptor
  VW-1 and VW-2 1.276E+03 2.426E-07 1.129E-06 7.013E-07 2.566E-06 3.375E-06
  VW-3 6.961E+02 4.551E-09 1.776E-09 4.120E-09 2.043E-08 1.760E-08
  Combined 3.4E-06

South SADD Parcel
Worker Receptor
  VW-1 and VW-2 6.227E+02 2.426E-07 1.129E-06 7.013E-07 2.566E-06 1.647E-06
  VW-3 1.156E+03 4.551E-09 1.776E-09 4.120E-09 2.043E-08 2.923E-08
  Combined 1.7E-06

North SADD Parcel
Guest Receptor
  VW-1 and VW-2 1.276E+03 2.426E-07 1.129E-06 7.013E-07 2.566E-06 2.149E-08
  VW-3 6.961E+02 4.551E-09 1.776E-09 4.120E-09 2.043E-08 1.121E-10
  Combined 2.2E-08

South SADD Parcel
Guest Receptor
  VW-1 and VW-2 6.227E+02 2.426E-07 1.129E-06 7.013E-07 2.566E-06 1.049E-08
  VW-3 1.156E+03 4.551E-09 1.776E-09 4.120E-09 2.043E-08 1.861E-10
  Combined 1.1E-08

1  For estimating annual average concentrations, a peak to mean ratio of 0.1 was applied to the 1-hour    

Exposure Refernece Levels (µg/m3):
Benzene 60
Toluene 300

Ethylbenzene 2000
Total Xylenes 700

Residential Risk

Worker Risk

Guest Risk

to account for persistence within annual period.



Table 8 Predicted Residential and Worker/Guest Acute Hazard Index
For the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Source ID
Modeled 

Concentration 
(µg/m3/g/s)

Benzene 
Emission Rate 

(g/s)

Toluene 
Emission Rate 

(g/s)

Total Xylenes 
Emission Rate 

(g/s)

Acute Hazard 
Index

North SADD Parcel
Residential Receptor
  VW-1 and VW-2 1.273E+04 2.426E-07 1.129E-06 2.566E-06 4.249E-06
  VW-3 7.936E+03 4.551E-09 1.776E-09 2.043E-08 3.553E-08
  Combined 4.3E-06
South SADD Parcel
Residential Receptor
  VW-1 and VW-2 9.349E+03 2.426E-07 1.129E-06 2.566E-06 3.120E-06
  VW-3 1.108E+04 4.551E-09 1.776E-09 2.043E-08 4.961E-08
  Combined 3.2E-06

North SADD Parcel
Worker Receptor
  VW-1 and VW-2 1.276E+04 2.426E-07 1.129E-06 2.566E-06 4.259E-06
  VW-3 6.961E+03 4.551E-09 1.776E-09 2.043E-08 3.117E-08
  Combined 4.3E-06

South SADD Parcel
Worker Receptor
  VW-1 and VW-2 6.227E+03 2.426E-07 1.129E-06 2.566E-06 2.078E-06
  VW-3 1.156E+04 4.551E-09 1.776E-09 2.043E-08 5.176E-08
  Combined 2.1E-06

North SADD Parcel
Guest Receptor
  VW-1 and VW-2 1.276E+04 2.426E-07 1.129E-06 2.566E-06 4.259E-06
  VW-3 6.961E+03 4.551E-09 1.776E-09 2.043E-08 3.117E-08
  Combined 4.3E-06

South SADD Parcel
Guest Receptor
  VW-1 and VW-2 6.227E+03 2.426E-07 1.129E-06 2.566E-06 2.078E-06
  VW-3 1.156E+04 4.551E-09 1.776E-09 2.043E-08 5.176E-08
  Combined 2.1E-06

Benzene 1.30E+03
Toluene 3.70E+04

Total Xylenes 2.20E+04

Residential Risk

Worker Risk

Guest Risk

Exposure Reference Levels (µg/m3):  



  

 

 

Appendix A 

SCREEN3 Modeling Output 
Files 



                                                                      02/16/06 
                                                                      13:21:10 
  ***  SCREEN3 MODEL RUN  *** 
  *** VERSION DATED 96043 *** 
 
 Los Valles North Source Impacts                                                 
 
 SIMPLE TERRAIN INPUTS: 
    SOURCE TYPE            =        POINT 
    EMISSION RATE (G/S)    =      1.00000     
    STACK HEIGHT (M)       =       3.6600 
    STK INSIDE DIAM (M)    =        .1240 
    STK EXIT VELOCITY (M/S)=        .0100 
    STK GAS EXIT TEMP (K)  =     293.0000 
    AMBIENT AIR TEMP (K)   =     293.0000 
    RECEPTOR HEIGHT (M)    =        .0000 
    URBAN/RURAL OPTION     =        RURAL 
    BUILDING HEIGHT (M)    =        .0000 
    MIN HORIZ BLDG DIM (M) =        .0000 
    MAX HORIZ BLDG DIM (M) =        .0000 
 
 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 
 
 BUOY. FLUX =     .000 M**4/S**3;  MOM. FLUX =     .000 M**4/S**2. 
 
 *** FULL METEOROLOGY *** 
 
 ********************************* 
 *** SCREEN DISCRETE DISTANCES *** 
 ********************************* 
 
 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 
 
   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA 
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH 
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  ----- 
     32.   .1273E+05    3     1.0    1.0   320.0    3.29    4.33    2.62    NO 
     42.   .1276E+05    4     1.0    1.0   320.0    3.29    3.65    2.18    NO 
    159.   9349.        6     1.0    1.0 10000.0    3.29    6.26    3.40    NO 
    227.   6227.        6     1.0    1.0 10000.0    3.29    8.68    4.52    NO 
 
  DWASH=   MEANS NO CALC MADE (CONC = 0.0) 
  DWASH=NO MEANS NO BUILDING DOWNWASH USED 
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 
 
      *************************************** 
      *** SUMMARY OF SCREEN MODEL RESULTS *** 
      *************************************** 
 
  CALCULATION        MAX CONC    DIST TO   TERRAIN 
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M) 
 --------------    -----------   -------   ------- 
 SIMPLE TERRAIN      .1276E+05       42.        0. 
 
 
 *************************************************** 
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
 *************************************************** 
 



                                                                      02/16/06 
                                                                      13:26:06 
  ***  SCREEN3 MODEL RUN  *** 
  *** VERSION DATED 96043 *** 
 
 Los Valles South Source Impacts                                                 
 
 SIMPLE TERRAIN INPUTS: 
    SOURCE TYPE            =        POINT 
    EMISSION RATE (G/S)    =      1.00000     
    STACK HEIGHT (M)       =       3.6600 
    STK INSIDE DIAM (M)    =        .0720 
    STK EXIT VELOCITY (M/S)=        .0100 
    STK GAS EXIT TEMP (K)  =     293.0000 
    AMBIENT AIR TEMP (K)   =     293.0000 
    RECEPTOR HEIGHT (M)    =        .0000 
    URBAN/RURAL OPTION     =        RURAL 
    BUILDING HEIGHT (M)    =        .0000 
    MIN HORIZ BLDG DIM (M) =        .0000 
    MAX HORIZ BLDG DIM (M) =        .0000 
 
 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 
 
 
 BUOY. FLUX =     .000 M**4/S**3;  MOM. FLUX =     .000 M**4/S**2. 
 
 *** FULL METEOROLOGY *** 
 
 ********************************* 
 *** SCREEN DISCRETE DISTANCES *** 
 ********************************* 
 
 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 
 
   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA 
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH 
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  ----- 
    180.   7936.        6     1.0    1.0 10000.0    3.45    7.01    3.75    NO 
    202.   6961.        6     1.0    1.0 10000.0    3.45    7.81    4.13    NO 
     39.   .1108E+05    4     1.0    1.0   320.0    3.45    3.44    2.06    NO 
     34.   .1156E+05    3     1.0    1.0   320.0    3.45    4.59    2.77    NO 
 
  DWASH=   MEANS NO CALC MADE (CONC = 0.0) 
  DWASH=NO MEANS NO BUILDING DOWNWASH USED 
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 
 
      *************************************** 
      *** SUMMARY OF SCREEN MODEL RESULTS *** 
      *************************************** 
 
  CALCULATION        MAX CONC    DIST TO   TERRAIN 
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M) 
 --------------    -----------   -------   ------- 
 SIMPLE TERRAIN      .1156E+05       34.        0. 
 
 
 *************************************************** 
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
 *************************************************** 
 



APPENDIX 5.8-12 

Site Summary Report Errata, March 2009 



  

 

 i  

TABLE OF CONTENTS 

LIST OF FIGURES iii 

LIST OF TABLES iv 

1.0 INTRODUCTION 1 

2.0 SITE BACKGROUND 3 

2.1 GENERAL SITE DESCRIPTION AND HISTORY 3 

2.2 SURFACE DRAINAGE, GEOLOGY, AND HYDROGEOLOGY 3 

2.3 PROPOSED LAND USE 4 

3.0 SUMMARY OF INVESTIGATION ACTIVITIES 5 

3.1 PHASE I ENVIRONMENTAL SITE ASSESSMENT, LIMITED PHASE II 
SITE INVESTIGATION, AND PIPELINE REMOVAL 5 

3.2 EVALUATION OF SUBSURFACE PETROLEUM HYDROCARBON 
IMPACTS 5 
3.2.1 Abandoned Pipeline Removal 6 
3.2.2 Trenching Operations 6 
3.2.3 Soil Vapor Monitoring 6 
3.2.4 Groundwater Monitoring 7 
3.2.5 Results 8 

4.0 REMEDIAL APPROACH AND ACTIVITIES 9 

4.1 REMEDIAL ACTION PLAN 9 

4.2 SOIL EXCAVATIONS 10 
4.2.1 Excavation Activities and Pipeline Removal 10 
4.2.2 Results 11 

4.3 GROUNDWATER MONITORING SUMMARY 12 
4.3.1 Monitoring Wells Decommission 12 

4.4 SOIL VAPOR EXTRACTION SYSTEM PERFORMANCE SUMMARY 13 



  

 

 ii  

5.0 HEALTH RISK ASSESSMENT 14 

5.1 HEALTH RISK ASSESSMENT METHODOLOGY 14 

5.2 HEALTH RISK ASSESSMENT RESULTS 16 

5.3 HEALTH RISK ASSESSMENT CONCLUSIONS 16 

6.0 CONCLUSIONS 17 

7.0 REFERENCES 19 

APPENDIX A  - ATTENUATION FACTOR CALCULATIONS  

APPENDIX B  - BORING LOGS – VAPOR EXTRACTION WELLS 

APPENDIX C  - HEALTH RISK ASSESSMENT REPORT 



  

 

 iii  

LIST OF FIGURES 

Figure 1 Site Location Map 

Figure 2 Property Boundary Map 

Figure 3 Proposed Land Use 

Figure 4 Locations of Soil Vapor Points, AEO Lease –Burns/Crest 

Figure 5 Locations of Soil Borings, AEO Lease –Burns/Crist 

Figure 6 Locations of Soil Vapor Points, SADD Lease-North Pad  

Figure 7 Locations of Soil Vapor Points, SADD Lease-South Pad 

Figure 8 Locations of Soil Vapor Points, Off-Site Property Boundary Near Active 
Oil Production Area 

Figure 9 Surface Sample locations 

Figure 10 Locations of Soil Borings, SADD Lease-North Pad 

Figure 11 Locations of Soil Borings, SADD Lease-South Pad 

Figure 12 Locations of Monitoring Wells 

Figure 13 Previous Investigations, SADD Lease-North Pad 

Figure 14 Previous Investigations, SADD Lease-South Pad 

Figure 15 Active Venting System – Process Flow Diagram  

Figure 16 Excavation Area, SADD Lease-North Pad 

Figure 17 Excavation Area, SADD Lease-South Pad 

Figure 18 Confirmation Soil Sampling Locations and Results – Organic, SADD 
Lease–North Pad 

Figure 19 Confirmation Soil Sampling Locations and Results – Inorganic, SADD 
Lease–North Pad 

Figure 20 Soil Vapor Extraction Well Locations, SADD Lease–North Pad 

Figure 21 Soil Vapor Extraction Well Location, SADD Lease-South Pad 

Figure 22 Historical Vapor Extraction System TVOC and TVPH Concentrations, 
SADD Lease–North Pad 

 

 



  

 

 iv  

LIST OF TABLES 

Table 1  Volatile Organic Compounds, Methane, and Fixed Gases in Soil Gas 

Table 2  Volatile Organic Compounds and Petroleum Hydrocarbons in Soil  

Table 3  Metals in Soil 

Table 4 Volatile Organic Compounds and Total Petroleum Hydrocarbons in 
Groundwater 

Table 5  Metals in Groundwater 

Table 6  Volatile Organic Compounds Detected in Soil 

Table 7  Petroleum Hydrocarbons Detected in Soil 

Table 8  Polyaromatic Hydrocarbons Detected in Soil 

Table 9  Polychlorinated Biphenyls Detected in Soil 

Table 10 Metals Detected in Soil 

Table 11 Volatile Organic Compounds Detected in Groundwater 

Table 12 Well Construction Details and Groundwater Elevation Data 

Table 13 Discreet Soil Vapor Sample Results, SADD Lease–North and South    
Pads 

Table 14  Influent Soil Vapor Sample Results 

Table 15 Mass Removal Calculations  

 

 



  

 

ERM 1 FORMER SADD LEASE SITE/0021456.40/3/24/2009 

1.0 INTRODUCTION 

On behalf of Los Valles Land & Golf, LLC (Los Valles), ERM-West, Inc., 
(ERM) has prepared this summary report for the Los Valles site in Castaic, 
California.  The Los Angeles County Fire Department (LACFD), as the 
lead agency for this site, requested that Los Valles submit this summary 
report.   

This report summarizes investigation and remediation activities 
conducted at the Los Valles site to date.  These activities have addressed 
the bulk of the impacted surface and subsurface contamination at the site.  
As such, Los Valles is submitting this report to request a transition from 
active soil venting operations to passive soil venting at the site, thus 
allowing the site to be redeveloped unimpeded. 

Since early 2003, Los Valles has completed the following tasks to evaluate 
and address impacted materials at the Site: 

• Abandonment and closure of oil wells; 

• Phase I environmental site assessment (ESA); 

• Limited Phase II site investigation; 

• Pipeline removal; 

• Investigation of subsurface petroleum hydrocarbon impacts; 

• Development of a remedial approach; 

• Excavation and off-site disposal of shallow impacted soil; 

• Installation and operation of an active soil venting system (i.e., soil 
vapor extraction and treatment system);  

• Groundwater monitoring; and 

• Evaluation of current potential health risks related to residual 
impacted soil. 

This report is organized as follows: 

• Section 2.0 describes site characteristics, background, and proposed 
land use; 

• Section 3.0 discusses previous investigation activities; 



  

 

ERM 2 FORMER SADD LEASE SITE/0021456.40/3/24/2009 

• Section 4.0 presents the remediation approach and activities 
completed; 

• Section 5.0 summarizes the health risk assessment; 

• Section 6.0 presents conclusions and recommendations; and 

• Section 7.0 provides references. 



  

 

ERM 3 FORMER SADD LEASE SITE/0021456.40/3/24/2009 

2.0 SITE BACKGROUND 

2.1 GENERAL SITE DESCRIPTION AND HISTORY 

The 432-acre site is located along the north flank of Hasley Canyon, 
approximately 3 miles northwest of the city of Santa Clarita and east of 
Sloan Canyon, in the Castaic Hills area of the western San Gabriel 
Mountains.  Figure 1 shows the site location. 

The site is largely undeveloped, but contains a number of graded dirt 
roads and three approximately one-acre graded areas (pads) that were 
historically used to support oil production activities.  A total of ten oil 
wells previously operated on the pads.  The oil production wells, installed 
in the 1970s or 1980s, were closed and properly abandoned in April 2003.  
The California Department of Oil and Gas (D.O.G.) reviewed closure 
reports and issued written approval for the well closures.  

Previous oil production activities resulted in potential environmental 
impacts at these three areas.  The three former production areas, as shown 
on Figure 2, are referred to as:  

1. AEO Lease – Burns/Crist (AEO Pad);  

2. SADD Lease – North Pad; and  

3. SADD Lease - South Pad.  

2.2 SURFACE DRAINAGE, GEOLOGY, AND HYDROGEOLOGY 

Four small canyons drain southward across the Site into the Hasley 
Canyon Wash, then into Castaic Creek to the east, and finally into the 
Santa Clara River.  The tributary streams are incised into the alluvium 
indicating fairly recent rejuvenation.  All of the streams on the property, 
including Hasley Canyon Wash, are seasonally intermittent. 

Recent-age alluvium is present within the canyons.  The Saugus 
Formation outcrops along the ridges and underlays the alluvium in the 
canyons throughout the general area of the Site.  Groundwater is extracted 
from the Saugus Formation and used for a variety of purposes in the Santa 
Clarita area.  It is estimated that the Saugus Formation stores 
approximately 1 million acre-feet of water, and that it has historically 
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supplied between 7,500 and 15,000 acre-feet of water annually.  An 
additional 10,000 to 20,000 acre-feet of water per year will be extracted 
from the Saugus Formation through new wells to support planned 
development activities in the area.  Although groundwater is present at 
the Site at depths of approximately 50 to 100 feet below ground surface 
(bgs), usable groundwater has reportedly been extracted from much 
greater depths (approximately 3,000 feet bgs).   

Other water supply sources in the Santa Clarita area include the alluvial 
aquifer associated with the Santa Clarita River (located 2 miles east of the 
Site) and water imported from the State Water Project.  As of 1999, The 
Los Angeles County Waterworks District No. 36 provided imported water 
to approximately 827 connections in the Hasley Canyon and Val Verde 
areas. 

2.3 PROPOSED LAND USE 

Los Valles Land & Golf, LLC, is in the process of developing the Site as a 
residential and recreational mixed-use development consisting of 
single-family custom luxury homes and a championship golf course.  The 
development plan is shown on Figure 3.  As presented on Figure 3, no 
homes are proposed above the areas containing impacted soil.  The land 
directly above the impacted areas will be used for the planned golf course. 
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3.0 SUMMARY OF INVESTIGATION ACTIVITIES 

This section presents a summary of relevant environmental activities 
performed.  Two main phases of investigation occurred at the site:  

• Phase I ESA, limited Phase II site investigation, and pipeline removal; 
and 

• Evaluation of subsurface petroleum hydrocarbon impacts. 

3.1 PHASE I ENVIRONMENTAL SITE ASSESSMENT, LIMITED PHASE II 
SITE INVESTIGATION, AND PIPELINE REMOVAL 

A Phase I ESA, limited Phase II site investigation, and pipeline removal 
were conducted at the site by California Environmental Geologist and 
Engineers, Inc. (CEGE) prior to December 2003.  Following closure and 
sign off by D.O.G., CEGE was retained by Ervin, Cohen & Jessup (a law 
firm) on behalf of its client Hasley Canyon Land Company, LLC, to 
remove certain subsurface pipelines and further investigate and document 
site conditions.  Stained and odorous soil was discovered when CEGE 
removed the pipelines at the SADD lease pads in June and July of 2003.  
Subsequent subsurface investigations by CEGE revealed three distinct 
areas of soil contaminated with petroleum hydrocarbons (reported as 
unrefined crude and a diluent product), ranging from depths of 10 bgs to 
90 feet bgs and in concentration from below analytical detection limits to 
24,000 milligrams per kilogram (mg/kg) total petroleum hydrocarbons 
(TPH).  Lower concentrations of benzene, toluene, ethylbenzene, and 
xylenes were also observed.  A single groundwater grab sample was 
collected at 100 feet below grade.  The benzene concentration was 
reported to be 43 micrograms per liter (μg/L) and low levels of 
gasoline-range hydrocarbons were detected in soils at this location.  

3.2 EVALUATION OF SUBSURFACE PETROLEUM HYDROCARBON 
IMPACTS 

Based on the results obtained by CEGE, Los Valles retained ERM to 
further evaluate the nature and extent of the potentially impacted soil and 
groundwater.  ERM performed subsequent soil, soil gas, and groundwater 
investigations.  In addition, pipeline removal activities associated with the 
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former production areas at the former AEO Lease Pad were also 
performed.  These activities are discussed separately below. 

3.2.1 Abandoned Pipeline Removal  

Starting on 17 December 2003, CEGE removed pipelines within the project 
site, all of which were located within the AEO Lease Pad area and along 
the road leading towards the active off-site oil production facility north of 
Hasley Canyon Road.  ERM was present at the Site during a majority of 
CEGE’s field activities to observe and document any staining associated 
with the excavations.  

Staining was observed at two locations within the AEO Lease Pad Area, 
one in the southwest corner on the pad and the other approximately  
90 feet west of the first location.  No stained areas were observed outside 
of the AEO Lease Pad area during pipeline removal activities.  All 
pipelines were removed except for approximately 100 feet near the 
southern property boundary of the Site, which was not removed because 
other utilities reportedly crossed the pipeline in this area and, therefore, 
the safe removal of the pipeline was not feasible.    

To confirm that the pipeline did not impact underlying soils along the 
southern property boundary, soil vapor samples were collected on  
12 February 2004 near the site perimeter at the former pipeline location. 
Figure 4 shows the extent of the removed pipeline and locations of the soil 
vapor samples. 

3.2.2 Trenching Operations 

On 21 January 2004, three exploratory trenches were excavated to remove 
stained soil observed during the pipeline removal activities at the AEO 
Lease Pad area.  A backhoe was used to excavate three trenches 
(designated as Trench 1, 2, and 3) to depths of approximately 15 feet, 5.2 
feet, and 14.5 feet, respectively.  Figure 5 shows the soil boring locations 
and trench areas at the AEO Lease Pad area.  Stained soil removed during 
these efforts was stockpiled on site, wrapped in visqueen, and 
subsequently disposed of off site. 

3.2.3 Soil Vapor Monitoring 

A total of 74 soil vapor samples were collected at 30 different locations as 
follows: 
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• AEO Lease – Burns/Crist – Nine samples were collected from three 
locations at depths of 5 to 20 feet bgs (Figure 4); 

• SADD Lease-North Pad – Twenty-seven samples were collected from 
ten locations, at depths of 5 to 20 feet bgs, as shown on Figure 6; and 

• SADD Lease-South Pad – Twenty-two samples were collected from 
eight locations, at depths of 5 to 20 feet bgs, as shown on Figure 7. 

• Adjacent to the off-site active oil production area - Sixteen samples 
were collected from eight locations at depths of 10 to 20 feet bgs, as 
shown on Figure 8. 

Samples selected for laboratory analysis were analyzed by H&P Mobile 
Geochemistry or Del Mar Analytical for one or more of the following 
constituents: 

• Volatile organic compounds (VOCs) in accordance with United States 
Environmental Protection Agency (USEPA) Method 8260; 

• Methane, fixed gases, and hydrogen sulfide, in accordance with 
American Standard Testing Methods Method 1945-96 and methane by 
USEPA Method 8015M; 

• Total Petroleum Hydrocarbons as gasoline by USEPA Method 8015M;  

• Methane, carbon dioxide, oxygen, and barometric pressure measure by 
Landtech, Model 6EM2000; and 

• Hydrogen sulfide measured by Jerome, Model 631-X. 

In addition, 11 surface soil samples were collected (eight samples at the 
SADD Lease pads, two samples of an unknown tar-like material, and a 
background sample as shown on Figure 9. Finally, 23 soil borings were 
drilled to collect soil samples from the SADD Lease pads and the AEO 
Lease Pad. Figures 10 and 11 show the locations of all soil borings. 

3.2.4 Groundwater Monitoring 

Figure 12 shows a total of eight ground water monitoring wells that were 
installed at the three pads: 

• AEO Lease–Burns/Crist – One monitoring well installed on the pad 
area. 

• SADD Lease-North Pad – Three monitoring wells installed on the pad 
area; and 
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• SADD Lease-South Pad – Two monitoring wells installed on the pad 
area, and two wells west of the south pad area. 

3.2.5 Results 

The results of these activities indicated the following: 

• Chemical analyses conducted on numerous soil and groundwater 
samples did not detect the presence of any chemicals of concern 
(COCs) other than those typically associated with petroleum 
hydrocarbons. 

• The petroleum hydrocarbons present at the Site contain a relatively 
low volatile content, and occur at or near the three former production 
areas. 

• Following targeted soil excavation, remaining soil impacts at the AEO 
Lease–Pad are minimal and do not warrant additional remedial 
actions. 

• Limited soil impacts at both the SADD Lease–North and South Pads 
warrant additional remedial actions. 

• No contaminants were detected above their Maximum Contaminant 
Level or USEPA Region IX Tap Water Preliminary Remediation Goals 
(PRGs) in the groundwater samples. 

The sampling results for the contaminants mentioned above are 
summarized in Tables 1 through 5.  Also, a detailed discussion of the 
investigation results, sample locations, and sampling methods is 
presented in the Evaluation of Subsurface Petroleum Hydrocarbon 
Impacts-Former Oil Production Pad Areas (ERM, 2004a).   
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4.0 REMEDIAL APPROACH AND ACTIVITIES 

This section presents a summary of relevant remedial activities performed 
at the site. These activities include:  

• Development of a Remedial Action Plan (RAP); 

• Soil excavation and pipeline removal; 

• Groundwater monitoring; and 

• Active soil venting and treatment. 

4.1 REMEDIAL ACTION PLAN  

A RAP (ERM, 2004c) was prepared (and approved by the LACFD) to 
propose remedial activities designed to address impacted soil present at 
the site.  The overall objective of the remediation program was to 
eliminate potential exposure to COCs.  

Potential exposure pathways of COCs, based on proposed land use, 
included ingestion of impacted soil and groundwater, direct contact with 
impacted soil, and inhalation of impacted air. A combination of 
concentration and performance-based criteria was used to determine 
when remediation activities would be complete, such as: 

•  Mass removal; 

•  Asymptotic recovery during best available technology application; and 

•  Risk reduction/elimination. 

Preliminary clean-up levels were developed to provide conservative 
baseline target objectives for VOCs. Factors may be modified based on 
subsequent monitoring of performance-based criteria during active 
remedial implementation.  Clean-up levels were calculated for benzene, 
toluene, ethylbenzene and xylenes (BTEX). These calculations are 
presented in Appendix A (Tables A1-A8).  Figures 13 and 14 provide 
analytical results for soil sampling from previous investigations (to May 
2004); those results that are shaded exceeded the preliminary clean-up 
levels calculated for BTEX. 
 
To achieve the RAP objectives, a set of interrelated remediation activities 
was proposed, including excavation, active soil venting, passive soil 
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venting, and groundwater monitoring. Excavation activities were 
intended to minimize the dermal and soil ingestion pathways by 
removing the potential for direct contact to future site users and 
construction workers. Active and passive soil venting addresses the 
inhalation and groundwater ingestion pathways, as well as groundwater 
protection by removing the mobile COCs.  

The RAP proposed soil excavation up to 10 ft bgs for the impacted areas. 
To remediate the remaining impacted soil, a soil venting program was 
proposed for both North and South Pads. Two phases were proposed for 
the soil venting program, an active phase where a soil vapor extraction 
(SVE) system (shown on Figure 15) extracted vapors via vacuum from the 
soil through a network of vapor extraction wells for treatment, and a 
passive phase where the wells are simply vented to the atmosphere.  
Transitioning from active to passive vent would occur once active venting 
reaches asymptotic levels for influent concentration and mass removal 
rates.  A groundwater well installation and monitoring program was 
proposed to assess groundwater quality.   

4.2 SOIL EXCAVATIONS 

4.2.1 Excavation Activities and Pipeline Removal 

On 2 June 2004, soil excavation activities commenced at the SADD Lease-
North and South Pads. The upper 10 feet of soil was removed in both 
excavations, using an excavator, and stockpiled adjacent to the 
excavations.  During excavation activities, abandoned steel pipelines 
ranging in size from 1- to 2-inches in diameter and containing residual 
product, were uncovered at approximately 3 feet bgs and extending under 
the adjacent access roads.  A total of approximately 2,500 feet of 
abandoned pipeline was removed (Figures 16 and 17). Stained soil was 
observed in several small areas under the pipeline joints.  All stained soil 
encountered was removed and added to the excavation stockpile.  In 
general, VOC concentrations were not detected with the photoionization 
detector and there was no visual staining observed in the pipeline 
trenches during soil screening. The trenches were backfilled with the 
native soil. 

To confirm the extent of impacted soil associated with the pipelines in the 
north end of the South Pad excavation area, three trenches were excavated 
north of the South Pad excavation (Figure 18).  
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Confirmation samples were collected from all excavation walls and 
bottoms. Results of these samples are discussed in Section 4.2.2. 

Upon completion of the sidewall and bottom sampling, the North Pad 
excavation was lined with a vapor barrier consisting of 60-mil high-density 
polyethylene and then backfilled with fill sand.   

The South Pad excavation was backfilled with a combination of clean 
excavated soil and fill sand.  The fill material was placed in the excavation 
in 1-foot lifts to the surface and wheel rolled with the bucket loader. 

4.2.2 Results 

Confirmation sampling activities for the SADD Lease – North Pad were 
performed under the supervision of LACFD personnel, who prescribed 
the sampling locations and analysis. Sample results are summarized in 
Tables 6 through 10 and shown on Figures 18 and 19.  The laboratory 
report and chain-of-custody forms can be found in the Summary Report, 
Los Valles Land & Golf, LLC. (ERM, 2004b). 

Table 6 and Figure 18 show that VOCs were detected in three of the eight 
excavation soil samples; however, the concentrations did not exceed the 
USEPA’s PRGs for residential soil.   

Table 7 and Figure 18 indicate that TPHs as diesel and motor oil were 
detected in all of the excavation soil samples except NP-SSW.  Detected 
concentrations of TPH as diesel ranged from 1.2 mg/kg to 2,100 mg/kg.  
Detected concentrations of TPH as motor oil ranged from 1.8 to  
640 mg/kg.  Results of the TPH analyses were compared to the Regional 
Water Quality Control Board soil screening levels (SSLs) for TPH-
impacted soil located within approximately 20 to 150 feet above 
groundwater.  Concentrations of TPH as diesel in bottom samples  
(NP-NBS and NP-SBS) exceeded the SSL.  

As shown in Table 8 and on Figure 18, naphthalene was detected at a 
concentration of 4,700 μg/kg in soil sample NP-SBS collected from the 
bottom of the excavation.  No other Polynuclear Aromatic Hydrocarbons 
were detected in the confirmation samples. 

Polychlorinated Biphenyls were not detected in the confirmation soil 
samples, as illustrated on Figure 19 and in Table 9.  
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As shown on Figure 19 and in Table 10, metals were detected in all of the 
excavation soil samples; however, the concentrations did not exceed the 
PRGs for residential soil. 

The report recommended the installation of three vapor extraction wells to 
remediate the remaining subsurface soil, deeper than approximately  
10 feet bgs. The recommended design was a triple screen extraction well 
(screen intervals at 10 to 20 feet bgs, 30 to 50 feet bgs, and 50 to 75 feet bgs) 
to optimize soil remediation efforts by extracting vapors at different depth 
intervals.  

4.3 GROUNDWATER MONITORING SUMMARY 

Groundwater monitoring at the Site was conducted from December 2003 
to December 2004 (four quarterly sampling events were performed during 
this period). At the request of the LACFD, an extra monitoring event was 
performed in May 2005 before well decommission. Table 11 shows results 
for all sampling events.  

Based on Table 11, all monitoring wells, with the exception of MW-4, 
appear to be free of contaminants.  Although hydrocarbon constituents, 
including ethylbenzene, xylenes, propylbenzene, and naphthalene, were 
detected sporadically in MW-4, the detected concentrations have only 
been marginally above the detection limits and much less than the 
Maximum Contaminant Levels.  

4.3.1 Monitoring Wells Decommission  

Historically, the groundwater sample results indicate that the 
contamination from the soil has not migrated to the groundwater. For that 
reason, ERM obtained permission to decommission the eight monitoring 
wells at the Site. The monitoring wells were properly destroyed on 25 to 
27 May 2005. Each of the eight wells was drilled out to total depth as 
required by the County of Los Angeles. To seal the boreholes, neat cement 
was pumped through a pipe from the bottom to the top in each borehole. 
Table 12 shows the former well construction details and groundwater 
level data collected during the abovementioned period of time.   
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4.4 SOIL VAPOR EXTRACTION SYSTEM PERFORMANCE SUMMARY 

In August 2004, ERM installed three multi-port vapor venting wells at the 
Site.  Two wells, designated as VW-1 and VW-2, were installed within the 
footprint of the excavation at the North Pad and a third well (VW-3) was 
installed approximately 20 feet north of MW-4 at the South Pad.  Well 
locations at the North and South Pads are shown on Figures 20 and 21, 
respectively. Wells VW-1 and VW-2 were constructed identically, with 
screened sections at 10 to 30 feet bgs, 35 to 55 feet bgs, and 60 to 80 feet 
bgs.  Because the depth to groundwater is shallower at the South Pad, well 
VW-3 was constructed with only two screened sections at 10 to 30 feet bgs 
and 35 to 55 feet bgs.  

Following the first round of vapor samples collected in August 2004, it 
was determined that low hydrocarbon concentration in South Pad 
(VW-3) soil vapor did not warrant an active SVE system, thus no SVE 
system was installed at the South Pad. On the other hand, soil vapor 
samples collected from the North Pad contained benzene, toluene, and 
xylenes at concentrations greater than the screening levels, thus an active 
SVE program was warranted for the North Pad. 

During active soil venting, ERM collected and analyzed periodic soil 
vapor samples for evaluation of the system’s effectiveness. Vapor 
analytical results (Table 13) indicate that the active soil venting system 
influent concentrations and mass removal rates appear to have reached 
asymptotic conditions. The COC concentrations in the individual vapor 
extraction wells decreased significantly since startup of the active soil 
venting system, as shown in Table 13 and on Figure 22. Similarly, the 
system influent concentrations, shown in Table 14, reduced considerably 
compared to prior to system operation start-up. To date, the active soil 
venting system has removed and treated approximately 14,647 pounds of 
hydrocarbons, as shown in Table 15. 

Los Valles and ERM believe that, during the 12 months of active soil vapor 
extraction, COC concentrations have reduced to levels where passive soil 
venting may be appropriate. In order to obtain necessary information to 
prepare a risk assessment, Los Valles and ERM, with LACFD concurrence, 
collected vapor samples during system shutdown to evaluate rebounding 
and off-gas concentrations from the well. This data was then used to 
conduct a HRA.  
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5.0 HEALTH RISK ASSESSMENT  

To confirm that active soil venting tasks have reduced potential health 
risks at the site adequately and transitioning to the passive venting phase 
is appropriate, a HRA (ERM, 2006a) was conducted.  Soil vapor samples 
representative of passive soil venting conditions were collected to provide 
a basis for the risk evaluation.  Specifically, the HRA focuses on the 
passive venting of vapors from partially treated soil at the Former SADD 
Lease Pads after the development of the property.   The HRA report was 
submitted to the LACFD in February 2006.  Following review of the HRA 
report, the LACFD requested that Los Valles submit this site summary 
report.  The entire HRA report, as initially submitted to the LACFD, is 
included as Appendix B.  The section summarizes the HRA Report. 

The screening HRA is used to conservatively assess the potential for 
carcinogenic risk and non-carcinogenic health effects from the passive 
venting of residual impacted soil at the SADD Lease-North and South 
Pads on near-by future residents, golf-course workers, and golf course 
guests.  The HRA includes the development of air toxic emission rates, 
model analysis of exposure, and the predicted health impacts from the 
continuous low-level releases into the atmosphere. 

5.1 HEALTH RISK ASSESSMENT METHODOLOGY 

In order to assess the impacts from the passive well emissions, mass 
emissions are required to conduct exposure modeling.  Mass emissions 
can be calculated from soil gas concentrations. For the purpose of this 
model, it is assumed that all vent piping will be bundled at one location 
for both the North and South Pads, and a single point source will be used 
to model each location.  The soil gas concentrations at each depth for VW-
1 and VW-2 will be averaged to define the soil gas concentration in the 
emissions development for the North Pad source.  Similarly, all depths 
from VW-3 will be used to calculate the average soil gas for the South Pad 
source. The most current measurements were used to represent current 
and future soil gas estimates. 

For the purposes of the HRA, the SCREEN3 model was utilized to assess 
maximum ground-level concentrations.  This model has been approved by 
the USEPA and the California Air Resources Board (CARB) for use in 
assessing air quality impacts for regulatory purposes.  The model 
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calculates maximum 1-hour concentrations from single sources at 
specified receptor locations for selected hypothetical, worst-case 
meteorological conditions.  Long-term exposure in this assessment was 
estimated by applying a 1-hour to annual peak-to-mean ratio of 0.1, as 
specified by CARB, to the 1-hour maximum concentration.  This has been 
shown to be a conservatively high estimate of long-term impacts.  Short-
term exposure (1-hour) will be determined by the maximum 1-hour 
predicted concentration from all meteorological conditions. 

Four specific receptors were selected for analysis.  These include: 1) the 
closest future residential location to the North Pad source; 2) the closest 
tee box to the North Pad source; 3) the closest future resident to the South 
Pad source; and 4) the closest tee box to the South Pad source.  It is 
assumed that the tee boxes will be the location where the highest likely 
exposure will be to both workers and guests.  Since distances vary 
between the North Pad and South Pad sources with respect to the four 
sensitive receptor locations, eight distances were modeled, four relative to 
each source.   

For long-term residential risk exposure, Office of Environmental Health 
Hazard Assessment (OEHHA) suggests a conservative estimate of 
24 hours per day, 350 days per year, for a 70-year period.  OEHHA also 
suggests that a residential inhalation rate of 302 liters per kilogram-day 
(l/kg-day) be used. Due to the unique aspects of the workplace at the golf 
course, as recommended by OEHHA, the inhalation rate of 149 l/kg-day 
was used.  In addition, the recommended values of 8 hours per day,  
5 days per week, and 49 weeks per year (a total of 245 days per year) were 
used with the modification that, over any given year, the worker is 
expected to be at each hole only 1/18 of the time (on an annual basis).  
Finally, the over worker exposure is assumed to be 40 years, as 
recommended by OEHHA. There is no guidance on risk exposures for 
golf course guests; therefore, as a conservative estimate, it was assumed 
that a golfer would play the course once per week, 52 weeks per year for a 
period of 20 years.  At any hole, the time spent for tee-off was assumed to 
be 15 minutes.   

For the estimation of carcinogenic risk and non-carcinogenic chronic and 
acute health effects, only BTEX are identified on the OEHHA air toxic list.  
Benzene has the potential for carcinogenic risk and chronic/acute health 
effects.  Toluene and xylene have the potential for both chronic and acute 
non-carcinogenic health effects.  Ethylbenzene is only identified for the 
potential of non-carcinogenic chronic health effects.  
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For more information on the methodology and assumptions used in the 
HRA Report, refer to Appendix B, where the report is attached in its 
entirety.  

5.2 HEALTH RISK ASSESSMENT RESULTS 

Overall, the results of the preliminary screening HRA indicate that the 
carcinogenic risks and non-carcinogenic chronic and acute health effects 
are below recognized safe health levels.  Detailed reporting of the HRA 
results obtained can be found in Appendix B.   

5.3 HEALTH RISK ASSESSMENT CONCLUSIONS 

Based upon the results of the HRA, the maximum predicted individual 
excess carcinogenic risks at all modeled locations will be well below the 
OEHHA recommended significance level.  Correspondingly, the non-
carcinogenic chronic and acute hazard indices predicted in this analysis 
have also been shown to be orders of magnitude below the OEHHA 
recommended significance level.  As such, the passive venting of the soil 
gas wells in the SADD Lease-North and South Pads are not predicted to 
cause any significant health risk to future residents, workers, or guests 
during the construction or operation of the proposed golf course. 
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6.0 CONCLUSIONS  

Based on the results of the investigation, remediation activities, and health 
risk evaluation conducted to date, the following conclusions can be made: 

• Hydrocarbon-impacted soil warranting remediation was identified 
and characterized at the site.  A remedial approach was developed to 
address the impacts and reduce potential health and environmental 
risks.  This approach comprised of shallow soil excavation and off site 
disposal, active and passive soil venting, and groundwater monitoring.   

• Shallow soil excavation and off site disposal have been completed 
under LACFD oversight.  The excavation activities covered minor 
stained soil at the AEO Pad and over 1,000 cubic yards of shallow soil 
at the SADD Lease-North and South Pads.  Los Valles also installed a 
soil vapor barrier at the bottom of the excavation at the SADD Lease-
North Pad, directly over the deeper residual impacted soils, to 
minimize potential upward vertical migration of soil vapors from the 
deeper impacts.  Additionally, shallow pipelines were removed 
throughout the site.   

• Active soil venting activities were performed at the SADD Lease-North 
Pad and removed over 14,600 pounds of hydrocarbons from the 
subsurface.  Mass removal rates and system influent concentrations 
have decreased by approximately 90 percent or greater and appear to 
have reached asymptotic conditions.   

• Site-wide groundwater monitoring indicates that minimal impact to 
groundwater has occurred.  Low hydrocarbon concentrations were 
only sporadically detected over five separate site-wide monitoring 
events spanning approximately 18 months.  Most of the eight 
monitoring wells contained no detectable hydrocarbon concentrations 
over the entire monitoring period. 

• A HRA was conducted to evaluate whether passive venting of residual 
impacted soil would pose a health risk to future site users or 
occupants, considering the proposed golf course and residential 
redevelopment of the Site.  It should be noted that no residential 
structures would be built over the impacted areas.  All impacted areas 
will be incorporated as features of the golf course.  The HRA 
concluded that the maximum predicted individual excess carcinogenic 
risks at all modeled locations would be well below the OEHHA 
recommended significance level.  Correspondingly, the non-
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carcinogenic chronic and acute hazard indices predicted in this 
analysis have also been shown to be orders of magnitude below the 
OEHHA recommended significance level.  As such, the passive 
venting of the soil gas wells in the SADD Lease-North and South Pads 
are not predicted to cause any significant health risk to future 
residents, workers, or guests during the construction or operation of 
the proposed golf course. 

In summary, impacted soil was identified and characterized.  Remedial 
activities have been performed to remove and reduce contaminant mass.  
A HRA provided confirmation that residual impacted soil poses no 
significant risks to future site users.  At this time, Los Valles requests that 
the LACFD approve the permanent shutdown of the active soil venting 
system and transitioning to the passive venting phase.  Consistent with 
previous discussions with the LACFD, Los Valles will perform a final 
round of sampling at the site.  This sampling event will consist of two 
components: 

1. Soil sampling at four to six locations, at multiple depths, at the SADD 
Lease North Pad; and 

2. Confirmation soil vapor sampling from all existing passive venting 
wells. 

Los Valles will coordinate the field schedule with the LACFD over the 
next few weeks. 
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Table 1 Volatile Organic Compounds, Methane, and Fixed Gases in Soil Gas
Los Valley Land & Golf, LLC
Santa Clarita, California

Sample ID
Depth      
(feet)

Sample      
Date

Hydrogen 
Sulfide 
(ppmv)

Methane  
(ppmv)

Oxygen   
(%)

Carbon 
Dioxide    

(%)
Benzene  
(µg/L)

Toluene  
(µg/L)   

Ethylbenzene  
(µg/L)   

m,p-xylenes  
(µg/L)  

o-xylenes  
(µg/L)  

SG2-1 5 12/15/2003 0.001 <100 17.9 0.8 <1 <1 <1 <2 <1
SG2-1 10 12/15/2003 0.002 <100 17.2 1.6 <1 <1 <1 <2 <1
SG2-1 (Duplicate) 10 12/15/2003 NA NA NA NA <1 <1 <1 <2 <1
SG2-1 (Purge) 20 12/15/2003 0.006 <100 15.1 3.9 <1 <1 <1 <2 <1
SG2-1 (Purge) 20 12/15/2003 NA NA NA NA <1 <1 <1 <2 <1
SG2-1 (Purge) 20 12/15/2003 NA NA NA NA <1 <1 <1 <2 <1
SG2-1 * 20 1/6/2004 NA <10 15.1 3.9 NA NA NA NA NA

SG2-2 5 12/15/2003 0.002 <100 18.3 0.6 <1 <1 <1 <2 <1

SG2-3 5 12/15/2003 0.002 <100 17.3 1.0 <1 <1 <1 <2 <1

SG2-4 5 12/15/2003 0.001 <100 18.2 0.7 <1 <1 <1 <2 <1

SG2-5 5 12/15/2003 0.001 <100 11.8 4.5 <1 <1 <1 <2 <1
SG2-5 12 12/15/2003 0.001 <100 6.9 14.3 <1 <1 <1 <2 <1

SG2-6 5 12/15/2003 0.000 <100 8.7 5.7 2.8 1.5 <1 <2 <1
SG2-6 14 12/15/2003 0.002 42,000 3.6 13.4 50 42 14 30 18
SG2-6* 14 1/6/2004 NA 320 5.1 12.6 NA NA NA NA NA

SG2-7 5 12/15/2003 0.002 <100 15.5 2.0 <1 <1 <1 <2 <1
SG2-7 10 12/15/2003 0.005 <100 18.5 0.3 <1 <1 <1 <2 <1

SG2-8 5 12/16/2003 0.000 <100 13.6 5.1 <1 <1 <1 <2 <1
SG2-8 10 12/16/2003 0.000 <100 11.4 7.3 <1 <1 <1 <2 <1
SG2-8 20 12/16/2003 0.000 <100 9.4 9.7 <1 <1 <1 <2 <1

SG2-9 5 12/16/2003 0.000 <100 18.0 0.7 <1 <1 <1 <2 <1
SG2-9 10 12/16/2003 0.000 <100 17.6 1.1 <1 <1 <1 <2 <1
SG2-9 20 12/16/2003 0.000 <100 17.0 0.9 <1 <1 <1 <2 <1
SG2-9 (Duplicate) 20 12/16/2003 NA NA NA NA <1 <1 <1 <2 <1

1
Privileged and Confidential – Attorney/Client Work Product



Table 1 Volatile Organic Compounds, Methane, and Fixed Gases in Soil Gas
Los Valley Land & Golf, LLC
Santa Clarita, California

Sample ID
Depth      
(feet)

Sample      
Date

Hydrogen 
Sulfide 
(ppmv)

Methane  
(ppmv)

Oxygen   
(%)

Carbon 
Dioxide    

(%)
Benzene  
(µg/L)

Toluene  
(µg/L)   

Ethylbenzene  
(µg/L)   

m,p-xylenes  
(µg/L)  

o-xylenes  
(µg/L)  

SG2-10 5 12/16/2003 0.000 <100 19.3 0.2 <1 <1 <1 <2 <1
SG2-10 10 12/16/2003 0.000 <100 18.7 0.3 NA NA NA NA NA
SG2-10 20 12/16/2003 0.000 <100 18.0 0.3 NA NA NA NA NA

SG2-11 5 12/16/2003 0.005 3,000 4.4 8.8 3.8 <1 <1 <2 <1
SG2-11 9 12/16/2003 0.002 110,000 1.3 14.0 61 32 29 46 14

SG2-12 5 12/16/2003 0.002 11,000 18.5 0.4 43 <1 <1 <2 <1
SG2-12 10 12/16/2003 0.002 310,000 7.4 7.5 280 170 37 35 16
SG2-12* 10 1/6/2004 NA 4,200 9.7 6.7 NA NA NA NA NA

SG2-13 5 12/16/2003 0.002 <100 15.8 2.3 <1 <1 <1 <2 <1
SG2-13 10 12/16/2003 0.003 <100 16.1 3.1 NA NA NA NA NA
SG2-13 20 12/16/2003 0.005 <100 14.1 5.3 NA NA NA NA NA
SG2-13* 20 1/6/2004 NA <10 15.4 5.2 NA NA NA NA NA

SG2-14 5 12/16/2003 0.001 <100 16.5 2.0 NA NA NA NA NA
SG2-14 10 12/16/2003 0.002 <100 16.0 2.6 <1 <1 <1 <2 <1
SG2-14 20 12/16/2003 0.002 <100 14.7 3.8 NA NA NA NA NA

SG2-15 5 12/16/2003 0.009 <100 4.1 11.0 <1 <1 <1 <2 <1
SG2-15 10 12/16/2003 0.024 64,000 0.2 13.7 <1 <1 <1 <2 <1
SG2-15 17 12/16/2003 0.002 10,000 18.7 0.3 74 28 13 <2 <1

SG2-16 5 12/17/2003 0.000 <100 17.8 0.9 <1 <1 <1 <2 <1
SG2-16 10 12/17/2003 0.000 <100 18.9 0.3 NA NA NA NA NA
SG2-16 20 12/17/2003 0.000 <100 19.2 0.3 NA NA NA NA NA

SG2-17 5 12/17/2003 0.000 <100 19.1 0.2 <1 <1 <1 <2 <1
SG2-17 10 12/17/2003 0.000 <100 19.1 0.3 NA NA NA NA NA
SG2-17 20 12/17/2003 0.000 <100 18.8 0.6 NA NA NA NA NA

SG2-18 5 12/17/2003 0.002 <100 17.0 1.1 <1 <1 <1 <2 <1
SG2-18 10 12/17/2003 0.002 <100 16.3 2.1 <1 <1 <1 <2 <1
SG2-18 17 12/17/2003 0.003 <100 11.5 7.2 <1 <1 <1 <2 <1
SG2-18* 17 1/6/2004 NA <10 15.0 6.6 NA NA NA NA NA
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Table 1 Volatile Organic Compounds, Methane, and Fixed Gases in Soil Gas
Los Valley Land & Golf, LLC
Santa Clarita, California

Sample ID
Depth      
(feet)

Sample      
Date

Hydrogen 
Sulfide 
(ppmv)

Methane  
(ppmv)

Oxygen   
(%)

Carbon 
Dioxide    

(%)
Benzene  
(µg/L)

Toluene  
(µg/L)   

Ethylbenzene  
(µg/L)   

m,p-xylenes  
(µg/L)  

o-xylenes  
(µg/L)  

SG2-19 5 12/17/2003 0.002 <100 18.3 0.5 <1 <1 <1 <2 <1
SG2-19 10 12/17/2003 0.006 <100 17.8 1.4 <1 <1 <1 <2 <1

SG2-20 5 12/17/2003 0.003 <100 12.9 5.7 <1 <1 <1 <2 <1
SG2-20 10 12/17/2003 0.004 <100 16.2 2.6 <1 <1 <1 <2 <1
SG2-20 20 12/17/2003 0.002 <100 17.7 1.1 <1 <1 <1 <2 <1

SG2-21 5 12/17/2003 0.001 <100 16.3 2.2 <1 <1 <1 <2 <1
SG2-21 13 12/17/2003 0.002 <100 14.4 2.2 <1 <1 <1 <2 <1
SG2-21 (Duplicate) 13 12/17/2003 NA NA NA NA <1 <1 <1 <2 <1

SG2-22 5 12/17/2003 0.002 <100 14.4 2.2 <1 <1 <1 <2 <1

SFRWQCB Shallow Soil Gas Screening Levels 0.084 83 2.2 21 21

DTSC Methane Gas Screening Level 1,000

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/L = Micrograms per Liter

  * = Results were recorded in the lab for lower detection limits.   DTSC = Department of Toxic Substances Control
  Bold = Exceeds listed screening criteria.   EPA = United States Environmental Protection Agency

  NA = Not analyzed
  ppmv = Parts per million in vapor
  SFRWQCB = San Francisco Regional Water Quality Control Board
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Table 2 Volatile Organic Compounds and Total Petroleum Hydrocarbons in Soil
Los Valles Land & Golf, LLC
Santa Clarita, California

Sample ID
Depth 
(feet)

Sample      
Date Diesel

Motor   
Oil

1,2,4-
TMB

1,3,5-
TMB

4-
Isopropyl-

toluene
Benzene

Ethyl-
benzene

Isopropyl-
benzene

m,p-
xylenes

n-butyl-
benzene

n-propyl-
benzene

Naph-
thalene o-xylene

sec-Butyl-
benzene Toluene

SB2-1 5 12/17/2003 29 9.8 29 7.5 <5.0 22 20 <5.0 14 6.1 11 41 <5.0 <5.0 <5.0

SB2-1 10 12/17/2003 1,200 340 8.4 <5.0 <5.0 99 19 <5.0 30 <5.0 <5.0 10 27 <5.0 68

SB2-2 5 12/17/2003 1.1 2.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-2 10 12/17/2003 8.4 3.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-3 5 12/17/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-3 10 12/17/2003 1,500 410 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-4 45 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-4 50 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-5 45 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-5 50 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 10 1/21/2004 5.0 12.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 20 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 30 1/21/2004 <1.0 1.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 40 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 50 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-7 25 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-7 35 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-7 45 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-8 15 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-8 25 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-9 20 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-9 30 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-9 40 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SS-1 Surface 12/18/2003 2.1 4.8 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-2 Surface 12/18/2003 84 200 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-3 Surface 12/18/2003 35 71 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-4 Surface 12/18/2003 120 280 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-5 Surface 12/18/2003 850 1,700 NA NA NA NA NA NA NA NA NA NA NA NA NA

EPA 8015B         
(mg/kg)

EPA 8260B                                                                                                                             
(µg/kg)
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Table 2 Volatile Organic Compounds and Total Petroleum Hydrocarbons in Soil
Los Valles Land & Golf, LLC
Santa Clarita, California

Sample ID
Depth 
(feet)

Sample      
Date Diesel

Motor   
Oil

1,2,4-
TMB

1,3,5-
TMB

4-
Isopropyl-

toluene
Benzene

Ethyl-
benzene

Isopropyl-
benzene

m,p-
xylenes

n-butyl-
benzene

n-propyl-
benzene

Naph-
thalene o-xylene

sec-Butyl-
benzene Toluene

EPA 8015B         
(mg/kg)

EPA 8260B                                                                                                                             
(µg/kg)

SS-6 Surface 12/18/2003 57 100 NA NA NA NA NA NA NA NA NA NA NA NA NA

MW-1 30 12/22/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-1 55 12/22/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-1 76 12/22/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-2 20 1/6/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-2 40 1/6/2004 <1.0 1.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-2 45 1/6/2004 1.8 <1.0 32,000 9,000 3,000 1,400 26,000 5,600 33,000 9,100 16,000 14,000 4,400 4,100 <500

MW-3 20 1/7/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-3 65 1/7/2004 1 1.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-3 80 1/7/2004 1.2 2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-4 30 1/8/2004 2.6 2.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-4 50 1/8/2004 3,200 1,600 2,000 230 190 <5.0 130 130 200 250 160 450 <5.0 180 <5.0

MW-5 35 1/21/2004 10 18 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-5 60 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-6 10 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-6 50 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

TR-01 14 1/21/2004 3,400 960 37,000 26,000 6,800 <500 <500 <500 26,000 <500 <500 25,000 5,800 <500 <500

TR-02 5 1/22/2004 <1.0 1.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

TR-03 10.5 1/22/2004 <1.0 1.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
PRG Residential None None 52,000 21,000 None 600 8,900 None 270,000 240,000 240,000 None 270,000 220,000 520,000

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/kg = Micrograms per kilogram

  Bold = Exceeds listed PRG.   EPA = United States Environmental Protection Agency
  mg/kg = Milligrams per kilogram
  NA = Not analyzed
  PRG = Preliminary Remediation Goal
  TMB = Trimethylbenzene
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Table 3 Metals in Soil
Los Valles Land & Golf, LLC
Santa Clarita, California

EPA 7471   
(mg/kg)

Sample ID
Depth 
(feet) Sample Date Mercury Arsenic Barium Chromium Cobalt Copper Lead Nickel Vanadium Zinc

SS-1 0.5 12/18/2003 <0.1 1.6 46 8.0 4.5 7.5 3.5 6.5 18 29

SS-2 0.5 12/18/2003 <0.1 1.3 40 7.0 4.0 7.5 3.5 5.5 16 27

SS-3 0.5 12/18/2003 <0.1 1.2 24 5.5 3.0 5.0 2.0 3.5 14 16

SS-4 0.5 12/18/2003 <0.1 1.6 44 7.5 4.0 7.5 3.0 5.5 18 22

SS-5 0.5 12/18/2003 <0.1 1.8 130 9.5 5.5 13 3.5 12 18 36

SS-6 0.5 12/18/2003 <0.1 1.5 34 6.0 4.0 5.5 2.0 5.0 16 20

SS-7 0.5 12/18/2003 <0.1 1.3 32 6.5 4.0 6.0 5.5 5.0 16 22

SS-8 0.5 12/18/2003 <0.1 1.5 43 8.0 4.5 7.0 5.5 5.5 18 27

SS-9 0.5 12/18/2003 <0.1 1.8 49 9.5 4.5 16 5.5 7.0 20 32

SS-10 0.5 12/18/2003 <0.1 1.8 72 9.0 5.0 12 6.5 20 68 34

SS-11 0.5 12/18/2003 <0.1 2.2 59 9.0 5.0 10 4.0 22 70 30

PRG Residential 23 22 5,400 210 900 3,100 150 1,600 550 23,000

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   EPA = United States Environmental Protection Agency

  mg/kg = Milligrams per kilogram
  NA = Not analyzed

EPA 6010B                                                                                                             
(mg/kg)
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Table 4  Volatile Organic Compounds and Total Petroleum Hydrocarbons in  Groundwater
                     Los Valles Land & Golf, LLC

Santa Clarita, California

Sample ID
Sample      

Date Diesel
Motor     

Oil 1,2,4-TMB 1,3,5-TMB
4-Isopropyl-

toluene
Ethyl-

benzene m,p-xylenes
n-propyl-
benzene

Naph-
thalene

sec-Butyl-
benzene

Bromo-
dichloro-
methane Bromoform Chloroform

Dibromo-
chloro-

methane

MW-1 12/29/2003 0.061 0.077 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.2 <0.5 5.9 1

MW-1 12/31/2003 0.11 0.21 NA NA <0.5 NA NA NA NA <0.5 NA NA NA NA

MW-1 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-2 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-2  (dup) 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-3 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-4 1/14/2003 0.46 0.17 1.3 0.52 0.68 0.84 0.62 0.71 5.3 0.81 <0.5 <0.5 <0.5 <0.5

MW-5 1/26/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-6 1/26/2004 0.11 0.099 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

QA/QC

Equipment Blan 12/29/2003 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 6.1 4.2 2.6 9.2

MW-1 FB 1/14/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-5FD 1/26/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trip Blank 12/29/2003 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trip Blank 1/14/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trip Blank 1/26/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MCL None None None None None None None None None None 80 80 80 80

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/L = Micrograms per Liter

  EPA = United States Environmental Protection Agency
  FB = Field blank
  FD = Field Duplicate
  MCL = Maximum Contaminant Level
  mg/L = Milligrams per Liter
  NA = Not analyzed
  QA/QC = Quality Assurance/Quality Control
  TMB = Trimethylbenzene

EPA 3510C            
(mg/L)

EPA 8260B                                                                                                                                          
(µg/L)
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Table 5 Metals in Groundwater
                HLos Valles Land & Golf, LLC

Santa Clarita, California

EPA 7470   
(µg/L)

Sample     
ID

Sample     
Date Mercury Arsenic Barium Chromium Cobalt Copper Lead Molybdenum Nickel Vanadium Zinc

MW-1 12/29/2003 <0.2 <0.005 0.01 0.0032 <0.003 0.0062 <0.005 0.01 <0.003 0.005 0.01

MCL None 0.01 1 0.05 None 1 0.015 None 0.1 None 5

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/L = Micrograms per Liter

  EPA = United States Environmental Protection Agency
  mg/L = Milligrams per Liter

EPA 3010A                                                                                                    
(mg/L)
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Table 6 Volatile Organics Detected in Soil
Los Valles Land & Golf, LLC
Castaic, California

Sample      
ID

Depth 
(feet)

Sample 
Date

1,1,1,2-
PCA 1,1,1-TCA

1,1,2,2-
PCA

1,1,2-
TCA 1,1-DCA 1,1-DCE 1,1-DCP

1,2,3-
TCB

1,2,3-
TCP 1,2,4-TCB

1,2,4-
TMB 1,2-D3C

1,2-
DBM 1,2-DCB

1,2-
DCA

1,2-
DCPA

1,3,5-
TMB 1,3-DCB

1,3-
DCPA

1,4-
DCB

2,2-
DCPA

2-Chloro-
toluene

4-Chloro-
toluene 4-IPT Benzene

Bromo-
benzene

Bromo-
dicloro-
methane

Bromo-
form

Bromo-
methane

Carbon 
Tet.

NP-SSW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-WSW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW1 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW2 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 41 <0.1 <0.05 <0.05 <0.05 <0.05 16 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW3 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-ESW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-SBS 10 6/8/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 6,200 <500 <2.5 <2.5 <2.5 <2.5 1,500 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 880 530 <2.5 <2.5 <2.5 <2.5 <2.5

NP-NBS 10 6/8/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 600 <500 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP1-DS1 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <500 <2.5 <2.5 <2.5 <2.5 7.2 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP1-DS2 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 2,100 <500 <2.5 <2.5 <2.5 <2.5 670 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 260 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP2-DS3 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 4,300 <500 <2.5 <2.5 <2.5 <2.5 1,000 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 740 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5
PRG for Residential Soil 3.2ca 1,200nc .410ca .730ca 510nc 120nc NL NL .005ca 650nc 5.2nc .019ca* NL 370nc .28ca .34ca 21nc 16nc NL 3.4ca NL NL NL NL .6ca 28nc .82ca 62ca 3.9nc .25nc

Notes: Abbreviations:

  Results in milligrams per kilogram.   BB = Butylbenzene

  < = Not detected at or above the listed detection limit.   D3C = 1,2-Dibromo-3-chloropropane

 * = CAL-Modified PRG   DCA = Dichloroethane

  ca = Cancer PRG   DCB = Dichlorobenzene

  nc = Noncancer PRG   DCE = Dichloroethene

  sat = Saturated Soil   DCP = Dichloropropene

  DCPA = Dicloropropane

  EPA = United States Environmental Protection Agency

  IPB = Isopropylbenzene

  IPT = Isopropyltoluene

  MC = Methylene chloride

  NL = Not Listed

  PB = Propylbenzene

  PCA = Tetrachloroethane

  PCE = Tetrachloroethene

  PRG = Peliminary Remedial Goals

  TCA = Trichloroethane

  TCB = Trichlorobenzene

  TCE = Trichloroethene

  TCFM - Trichlorofluoromethane

  TCP = Trichloropropane

  Tet. = Tetrachloride

  TMB = Trimethylbenzene

  VC = Vinyl chloride

EPA Method 8260B
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Table 6 Volatile Organi
Los Valles Land
Castaic, Califor

Sample      
ID

Depth 
(feet)

Sample 
Date

NP-SSW 5 6/8/2004

NP-WSW 5 6/8/2004

NP-NSW1 5 6/8/2004

NP-NSW2 5 6/8/2004

NP-NSW3 5 6/8/2004

NP-ESW 5 6/8/2004

NP-SBS 10 6/8/2004

NP-NBS 10 6/8/2004

NP-SP1-DS1 6/9/2004

NP-SP1-DS2 6/9/2004

NP-SP2-DS3 6/9/2004
PRG for Residential Soil

Notes:

  Results in milligrams per kilogram.

  < = Not detected at or above the listed

 * = CAL-Modified PRG

  ca = Cancer PRG

  nc = Noncancer PRG

  sat = Saturated Soil

Chloro-
benzene

Chloro-
ethane

Chloro-
form

Chloro-
methane

cis-1,2-
DCE

cis-1,3-
DCP

Dibromo-
chloro-

methane
Dibromo-
methane

Dichloro-
difluoro-
methane

Ethyl-
benzene

Hexa-
chloro-

butadiene IPB
m,p-

xylene MC n-BB n-PB
Naph-
thalene o-xylene sec-BB Styrene tert-BB PCE Toluene

trans-1,2-
DCE TCE TCFM VC

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 13 <0.05 <0.05 <0.05 100 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 5,300 <2.5 960 7,100 <2.5 1,800 2,700 4,600 5,200 780 <2.5 <2.5 <2.5 4,100 <2.5 <2.5 <2.5 <2.5

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 350 <2.5 1,800 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 450 <2.5 <2.5 740 <2.5 540 420 1,300 370 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

<2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 1,300 <2.5 420 1,900 <2.5 1,500 1,300 4,700 1,100 540 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5
15nc 3ca 3.6ca/cn 1.2ca 43nc NL 1.1ca NL 94nc 8.9ca 6.2ca NL 270nc 9.1ca 240sat 240sat NL 270nc 220sat 1,700sat 390sat 1.5ca 520sat 69nc .053ca 390nc .079ca

Abbreviations:

  BB = Butylbenzene

  D3C = 1,2-Dibromo-3-chloropropane

  DCA = Dichloroethane

  DCB = Dichlorobenzene

  DCE = Dichloroethene

  DCP = Dichloropropene

  DCPA = Dicloropropane

  EPA = United States Environmental Protection Agency

  IPB = Isopropylbenzene

  IPT = Isopropyltoluene

  MC = Methylene chloride

  PB = Propylbenzene

  PCA = Tetrachloroethane

  PCE = Tetrachloroethene

  PRG = Peliminary Remedial Goals

  TCA = Trichloroethane

  TCB = Trichlorobenzene

  TCE = Trichloroethene

  TCFM - Trichlorofluoromethane

  TCP = Trichloropropane

  Tet. = Tetrachloride

  TMB = Trimethylbenzene

  VC = Vinyl chloride

EPA Method 8260B
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Table 7 Petroleum Hydrocarbons Detected in Soil
Los Valles Land & Golf, LLC
Santa Clarita, California

Sample ID
Depth    
(feet) Sample Date Diesel Motor Oil

NP-SSW 5 6/8/2004 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

NP-WSW 5 6/8/2004 66 43 <1.0 14 44 19 <1.0 1.9

NP-NSW1 5 6/8/2004 1.2 1.8 <1.0 <1.0 1.0 1.4 <1.0 <1.0

NP-NSW2 5 6/8/2004 590 640 27 170 470 460 11 140

NP-NSW3 5 6/8/2004 54 39 4.6 8.3 35 17 <1.0 1.9

NP-ESW 5 6/8/2004 15 17 <1.0 2.5 11 8.8 <1.0 1.7

NP-SBS 10 6/8/2004 2,000 430 540 740 680 170 350 <20

NP-NBS 10 6/8/2004 2,100 580 340 770 880 250 70 <20
1,000 10,000 500 1,000 1,000 10,000 500 10,000

Notes:

  Results in milligrams per kilogram.
  < = Not detected at or above the listed detection limit. 
CRWQCB soil screening level for TPH in soil  at a
distance of 20-150 feet above groundwater.

Abbreviations:

  CRWQCB = California Regional Water Quality Control Board
  EPA = United States Environmental Protection Agency
  TPH = Total petroleum hydrocarbon

EPA 8015B

CRWQCB Soil Screening Levels

TPH
>C32C10-C12 C13-C15 C16-C22 C23-C32 C5-C12
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Table 8 Polyaromatic Hydrocarbons Detected in Soil
Los Valles Land & Golf, LLC
Santa Clarita, California

Sample            
ID

Depth    
(feet)

Sample       
Date Acenaphthene Acenaphthylene Anthracene

Benzo(a)-
anthracene

Benzo(a)-
pyrene

Benzo(b)-
fluoranthene

Benzo(g,h,I)-
perylene

Benzo(k)-
fluoranthene Chrysene

Dibenz(a,h)-
anthracene

Fluor-
anthene Fluorene

Indeon(1,2,3-cd)-
pyrene Naphthalene

Phen-
anthrene Pyrene

NP-SSW 5 6/8/2004 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

NP-WSW 5 6/8/2004 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

NP-NSW1 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-NSW2 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-NSW3 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-ESW 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-SBS 10 6/8/2004 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 4,700 <1,000 <1,000

NP-NBS 10 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PRG for Residential Soil 3,700,000nc NL 22,000,000nc 620ca 62ca 620ca NL 6,200ca 62,000ca 62ca 2,300,000nc 2,700,000nc 620ca 5,600nc NL 2,300,000nc

Notes:

  Results in micrograms per kilogram.

  < = Not detected at or above the listed detection limit. 

  ca = Cancer PRG

  nc = Noncancer PRG

Abbreviations:

  NA = Not analyzed

  NL = Not Listed

  EPA = United States Environmental Protection Agency
  PRG = Preliminary Remedial Goals

EPA 8270C
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Table 9 Polychlorinated Biphenyls Detected in Soil
Los Valles Land & Golf, LLC
Santa Clarita, California

Sample ID
Depth          
(feet) Sample Date

Aroclor 
1016

Aroclor 
1221

Aroclor 
1232

Aroclor 
1242

Aroclor 
1248

Aroclor 
1254

Aroclor 
1260

Aroclor 
1262

Aroclor 
1268

NP-SSW 5 6/8/2004 <16 <33 <16 <16 <16 <16 <16 <16 <16
NP-WSW 5 6/8/2004 <16 <33 <16 <16 <16 <16 <16 <16 <16
NP-SBS 10 6/8/2004 <16 <33 <16 <16 <16 <16 <16 <16 <16
PRG for Residential Soil 3,900nc 220ca 220ca 220ca 220ca 220ca 220ca NL NL

Notes:

  Results in micrograms per kilogram.
  < = Not detected at or above the listed detection limit. 
  ca = Cancer PRG
  nc = Noncancer PRG

Abbreviations:

  EPA = United States Environmental Protection Agency
  NA = Not analyzed
  NL = Not Listed
  PRG = Preliminary Remedial Goals

Polychlorinated Biphenyls  (EPA 8082)
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Table 10 Metals Detected in Soil
Los Valles Land & Golf, LLC
Santa Clarita, California

Sample ID
Depth 
(feet)

Sample 
Date Al Sb As Ba Be B Cd Ca Cr Co Cu Fe Pb Mg Mn Mo Ni Se Si Ag Tl V Zn

NP-SSW 5 6/8/2004 11,000 <2.0 <1.0 49 <1.0 <10 <1.0 2,400 16 7.0 12 16,000 3.7 5,100 240 1.1 10 <1.0 150 <1.0 <1.0 28 42

NP-WSW 5 6/8/2004 3,000 <2.0 <1.0 24 <1.0 <10 <1.0 1,100 4.7 2.9 3.6 6,100 1.4 1,600 110 <1.0 3.9 <1.0 180 <1.0 <1.0 11 15

NP-NSW1 5 6/8/2004 8,200 <2.0 <1.0 60 <1.0 <10 <1.0 2,200 13 7.3 10 14,000 3.1 4,500 260 1.2 10 <1.0 210 <1.0 <1.0 27 40

NP-NSW2 5 6/8/2004 3,200 <2.0 <1.0 35 <1.0 <10 <1.0 1,100 4.2 3.6 4.1 6,700 1.6 1,700 160 <1.0 4.2 <1.0 200 <1.0 <1.0 12 17

NP-NSW3 5 6/8/2004 10,000 <2.0 <1.0 110 <1.0 <10 <1.0 6,000 15 7.9 14 16,000 5.9 5,600 260 1.5 11 <1.0 240 <1.0 <1.0 30 45

NP-ESW 5 6/8/2004 3,600 <2.0 <1.0 30 <1.0 <10 <1.0 1,500 5.0 3.8 4.0 6,800 1.6 2,000 140 <1.0 4.2 <1.0 260 <1.0 <1.0 13 16

NP-SBS 10 6/8/2004 9,000 <2.0 <1.0 72 <1.0 <1.0 <1.0 2,600 15 8.9 12 15,000 5.1 4,900 460 1.3 12 <1.0 110 <1.0 <1.0 26 43

NP-NBS 10 6/8/2004 6,800 <2.0 <1.0 73 <1.0 <1.0 <1.0 2,200 11 6.3 8.1 12,000 3.5 3,400 380 1.1 7.8 <1.0 130 <1.0 <1.0 21 33

PRG for Residential Soil 76,000nc 31nc 22nc, 0.39ca 5,400nc 150nc 16,000nc 37nc NL 210ca 900ca 3,100nc 23,000nc 150* NL 1,800nc 390nc 1,600nc 390nc NL 390nc 5.2nc 550nc 23,000nc

Notes:

  Results in milligrams per kilogram.

  < = Not detected at or above the listed detection limit. 

  * = CAL-Modified PRG

  ca = Cancer PRG

  nc = Noncancer PRG

Abbreviations:

  Ag = Silver Mg = Magnesium

  Al = Aluminum Mn = Manganese

  As = Arsenic Mo = Molybdenum

  B = Boron nc = Noncancer PRG

  Ba = Barium Ni = Nickel

  Be = Beryllium NL = Not Listed

  Ca = Calcium Pb = Lead

  ca = Cancer PRG PRG = Preliminary Remedial Goals

  Cd = Cadmium Sb = Antimony

  Co = Cobalt Se = Selenium

  Cr = Chromium Si - Silicon

  Cu = Copper Tl = Thallium

  EPA = United States Environmental Protection Agency V = Vanadium

  Fe = Iron Zn = Zinc

EPA Method 6010B
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Table 11 Volatile Organic Compounds Detected in Groundwater
Los Valles Land & Golf, LLC
Santa Clarita, California

Sample ID
Sample        

Date
1,1,1,2-

PCA
1,1,1-
TCA

1,1,2,2-
PCA

1,1,2-
TCA 1,1-DCA

1,1-     
DCE

1,1-     
DCP

1,2,3-
TCB

1,2,3-
TCP

1,2,4-
TCB

1,2,4-
TMB 1,2-D3C

1,2-
DBM 1,2-DCB 1,2-DCA

1,2-
DCPA

1,3,5-
TMB 1,3-DCB

1,3-
DCPA 1,4-DCB

2,2-
DCPA

2-Chloro-
toluene

4-Chloro-
toluene 4-IPT Benzene

Bromo-
benzene

Bromo-
dichloro-
methane

Bromo-
form

Bromo-
methane

Carbon 
Tet.

Chloro-
benzene

MW-1 12/29/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 1.2 U <0.5 <0.50 <0.50 <0.50
12/31/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 NA NA <0.50 <0.50 <0.50
1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-2 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
(dup) 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50

6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-3 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-4 1/14/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.3 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.68 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/17/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-5 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-6 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/17/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-7 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-8 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

QA/QC
EB 12/29/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 6.1 4.2 <0.50 <0.50 <0.50
MW-8EB 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
MW-1 FB 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
MW-5FD 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
MW-7FD 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 12/29/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50

Notes: Abbreviations:

< = Not detected at or above listed reporting limit.   µg/L = Micrograms per liter   DCPA = Dicloropropane   NA = Not analyzed   TCFM - Trichlorofluoromethane

 NJ = Estimated Value - chromatogram did not   BB = Butylbenzene   dup = Duplicate   PB = Propylbenzene   TCP = Trichloropropane

           resemble the standard hydrocarbon pattern   D3C = 1,2-Dibromo-3-chloropropane   EB = Equipment blank   PCA = Tetrachloroethane   Tet. = Tetrachloride

 U - Nondetected   DBM = Dibromethane   FB = Field blank   PCE = Tetrachloroethene   TMB = Trimethylbenzene

  DCA = Dichloroethane   FD = Field duplicate   QA/QC = Quality Assurance/Quality Control   USEPA = United States Environmental Protection Agency

  DCB = Dichlorobenzene   IPB = Isopropylbenzene   TCA = Trichloroethane    VC = Vinyl chloride

  DCE = Dichloroethene   IPT = Isopropyltoluene   TCB = Trichlorobenzene

  DCP = Dichloropropene   MC = Methylene chloride   TCE = Trichloroethene

USEPA 8260B µg/L

1
Privileged and Confidential – Attorney/Client Work Product



Table 11 Volatile Org
Los Valles L
Santa Clarit

Sample ID
Sample        

Date

MW-1 12/29/2003
12/31/2003
1/14/2004
6/24/2004
9/16/2004
12/8/2004
5/23/2005

MW-2 1/14/2004
(dup) 1/14/2004

6/24/2004
9/16/2004
5/23/2005

MW-3 1/14/2004
6/24/2004
9/16/2004
12/8/2004
5/23/2005

MW-4 1/14/2003
6/25/2004
9/17/2004
12/8/2004
5/24/2005

MW-5 1/26/2004
6/24/2004
9/16/2004
12/8/2004
5/24/2005

MW-6 1/26/2004
6/25/2004
9/17/2004
12/8/2004
5/24/2005

MW-7 2/9/2004
6/25/2004
9/16/2004
12/8/2004
5/24/2005

MW-8 2/9/2004
6/24/2004
9/16/2004
12/8/2004
5/23/2005

QA/QC
EB 12/29/2003
MW-8EB 2/9/2004
MW-1 FB 1/14/2004
MW-5FD 1/26/2004
MW-7FD 2/9/2004
Trip Blank 12/29/2003
Trip Blank 1/14/2004
Trip Blank 1/26/2004
Trip Blank 2/9/2004

Chloro-
ethane

Chloro-
form

Chloro-
methane

cis-1,2-
DCE

cis-1,3-
DCP

Dibromo-
chloro-

methane
Dibormo-
methane

Dichloro-
difluoro-
methane

Ethyl-
benzene

Hexa-
chloro-

butadiene IPB
m,p-

xylenes MC n-BB n-PB
Naph-
thalene o-xylene sec-BB Styrene tert-BB PCE Toluene

trans-1,2-
DCE TCE TCFM VC Diesel

Motor   
Oil

<0.50 5.9 U <0.50 <0.50 <0.50 1 U <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 61 77
<0.50 NA <0.50 <0.50 <0.50 NA <0.50 <0.50 NA <0.50 <0.50 NA <0.50 <0.50 NA NA <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 110 210
<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 0.84 <0.50 <0.50 0.62 <0.50 <0.50 0.71 5.3 <0.50 0.81 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 460 NJ 170 NJ
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.73 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.71 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.55 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 66 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 150 NA

<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 110 99
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

<0.50 2.6 <0.50 <0.50 <0.50 9.2 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
<0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA

Notes: Abbreviations:

< = Not detected at or above listed reporting limit.   µg/L = Micrograms per liter   DCPA = Dicloropropane   NA = Not analyzed   TCFM - Trichlorofluoromethane

 NJ = Estimated Value - chromatogram did not   BB = Butylbenzene   dup = Duplicate   PB = Propylbenzene   TCP = Trichloropropane

          resemble the standard hydrocarbon pattern   D3C = 1,2-Dibromo-3-chloropropane   EB = Equipment blank   PCA = Tetrachloroethane   Tet. = Tetrachloride

 U - Nondetected   DBM = Dibromethane   FB = Field blank   PCE = Tetrachloroethene   TMB = Trimethylbenzene

  DCA = Dichloroethane   FD = Field duplicate   QA/QC = Quality Assurance/Quality Control   USEPA = United States Environmental Protection Agency

  DCB = Dichlorobenzene   IPB = Isopropylbenzene   TCA = Trichloroethane    VC = Vinyl chloride

  DCE = Dichloroethene   IPT = Isopropyltoluene   TCB = Trichlorobenzene

  DCP = Dichloropropene   MC = Methylene chloride   TCE = Trichloroethene

USEPA 8015M    
(µg/L)USEPA 8260B µg/L
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Table 12 Well Construction Details and Groundwater Elevation Data
Los Valles Land & Golf, LLC
Santa Clarita, California

Well 
Identification Total Depth Screen Interval Top-of-casing 

Elevation Date Measured Depth to Water
Groundwater 

Elevation

(ft bgs) (ft bgs) (ft msl) (ft btoc) (ft msl)
MW-1 122 89 - 119 1307.09 12/26/2003 88.04 1219.05

1/14/2004 93.77 1213.32
1/29/2004 93.33 1213.76
2/9/2004 93.23 1213.86
6/24/2004 92.56 1214.53
9/16/2004 92.56 1214.53
12/7/2004 92.58 1214.51
5/24/2005 87.33 1219.76

MW-2 110 80 - 110 1307 1/12/2003 85.76 1221.24
1/14/2004 86.36 1220.64
1/29/2004 85.70 1221.30
2/9/2004 85.63 1221.37
6/17/2004 85.36 1221.64
9/16/2004 85.74 1221.26
12/7/2004 85.68 1221.32
5/24/2005 79.18 1227.82

MW-3 110 80 - 110 1306.9 1/12/2004 76.26 1230.64
1/14/2004 76.86 1230.04
1/29/2004 76.26 1230.64
2/9/2004 76.20 1230.70
6/24/2004 76.39 1230.51
9/16/2004 76.54 1230.36
12/7/2004 76.77 1230.13
5/24/2005 73.42 1233.48

MW-4 75 25 - 75 1265.44 1/12/2004 57.42 1208.02
1/14/2004 57.72 1207.72
1/29/2004 57.18 1208.26
2/9/2004 57.11 1208.33
6/25/2004 56.86 1208.58
9/17/2004 56.75 1208.69
12/7/2004 56.77 1208.67
5/24/2005 52.58 1212.86

MW-5 75 45 - 75 1266.21 1/23/2004 64.26 1201.95
1/26/2004 64.24 1201.97
1/29/2004 64.01 1202.20
2/9/2004 64.02 1202.19
6/17/2004 63.77 1202.44
9/16/2004 63.61 1202.60
12/7/2004 63.64 1202.57
5/24/2005 60.35 1205.86

MW-6 65 40 - 65 1252.57 1/23/2004 52.07 1200.50
1/26/2004 51.87 1200.70
1/29/2004 51.61 1200.96
2/9/2004 51.61 1200.96
6/25/2004 51.31 1201.26
9/17/2004 51.12 1201.45
12/7/2004 50.98 1201.59
5/24/2005 48.02 1204.55

MW-7 70 40 - 70 1248.12 2/3/2004 53.50 1194.62
2/6/2004 51.51 1196.61
2/9/2004 51.70 1196.42
6/25/2004 51.39 1196.73
9/16/2004 51.24 1196.88
12/7/2004 51.23 1196.89
5/24/2005 49.21 1198.91

MW-8 85 55 - 85 1293.21 2/4/2004 69.00 1224.21
2/6/2004 59.30 1233.91
2/9/2004 69.28 1223.93
6/24/2004 69.46 1223.75
9/16/2004 69.54 1223.67
12/7/2004 69.61 1223.60
5/24/2005 62.56 1230.65

Abbreviations:
   ft bgs = Feet below ground surface
   ft btoc = Feet below top of casing  
   ft msl = Feet mean sea level
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Table 13 Discreet Soil Vapor Sample Results
SADD Lease–North and South Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Total Xylenes

ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L µg/L ppbv µg/L ppbv µg/L

106

North SADD Parcel
VW-1 10 - 30 ft 08/24/04 3,400,000 15,168.4 25,000 80.8 33,000 125.7 11,000 48.3 15,000 65.9 10,000 43.9 109.8 1,400 7.0 3,600 17.9

09/29/04 1,800,000 8,030.4 19,000 61.4 22,000 83.8 6,100 26.8 15,000 65.9 8,000 35.1 101.0 2,500 12.4 5,800 28.8
01/05/05 250,000 1,115.3 2.5 0.00808 3,900 14.86048 3,500 15.3658 34,000 149.3 12,000 52.7 202.0 220 1.1 590 2.9
03/04/05 180,000 803.0 210 0.7 620 2.4 320 1.4 1,100 4.8 640 2.8 7.6 100 0.5 190 0.9
06/10/05 100,000 446.1 180 0.6 360 1.4 160 0.7 590 2.6 390 1.7 4.3 140 0.7 170 0.8
11/17/05 18,000 80.3 29 0.1 63 0.2 26 0.1 97 0.4 62 0.3 0.7 22 0.1 48 0.2
12/19/05 12,000 53.5 < 1.8 < 0.01 3.7 0.01 < 1.8 0.01 5.1 0.02 4.0 0.02 0.04 < 3.6 < 0.02 < 3.6 < 0.02
12/29/05 6,700 29.9 < 1.8 < 0.01 < 1.8 < 0.01 < 1.8 < 0.01 3.8 0.02 < 1.8 < 0.01 0.02 < 3.6 < 0.02 < 3.6 < 0.02
01/09/06 5,800 25.9 < 1.8 < 0.01 < 1.8 < 0.01 2.0 0.01 6.9 0.03 2.5 0.01 0.0 < 3.6 < 0.02 < 3.6 < 0.02

35 - 55 ft 08/24/04 4,800,000 21,414.3 26,000 84.0 41,000 156.2 11,000 48.3 16,000 70.2 11,000 48.3 118.0 1,400 7.0 3,100 15.4
09/29/04 8,400,000 37,475.0 130,000 420.0 99,000 377.2 29,000 127.3 49,000 215.1 23,000 101.0 316.1 2,500 12.4 8,100 40.3
01/05/05 600,000 2,676.8 3,000 9.7 9,200 35.1 5,500 24.1 8,800 38.6 5,600 24.6 63.2 680 3.4 1,600 8.0
03/04/05 470,000 2,096.8 2,100 6.8 6,900 26.3 3,400 14.9 5,500 24.1 3,600 15.8 40.0 640 3.2 1,900 9.4
06/10/05 310,000 1,383.0 720 2.3 3,100 11.8 1,700 7.5 2,700 11.9 1,600 7.0 18.9 44 0.2 1,500 7.5
11/17/05 140,000 624.6 320 1.0 1,500 5.7 930 4.1 1,300 5.7 790 3.5 9.2 170 0.8 510 2.5
12/19/05 120,000 535.4 240 0.8 1,100 4.2 610 2.7 930 4.1 600 2.6 6.7 120 0.6 300 1.5
12/29/05 340,000 1,516.8 540 1.7 1,700 6.5 930 4.1 1,600 7.0 1,100 4.8 11.9 310 1.5 650 3.2
01/09/06 440,000 1,963.0 860 2.8 2,200 8.4 950 4.2 1,900 8.3 1,400 6.1 14.5 370 1.8 710 3.5

60 - 80 ft 08/24/04 8,300,000 37,028.8 110,000 355.4 83,000 316.3 27,000 118.5 39,000 171.2 21,000 92.2 263.4 1,700 8.4 6,000 29.8
09/29/04 1,500,000 6,692.0 14,000 45.2 22,000 83.8 5,000 22.0 7,700 33.8 4,100 18.0 51.8 470 2.3 1,200 6.0
10/29/04 NA NA 12,000 38.8 25,000 95.3 7,800 34.2 10,000 43.9 5,300 23.3 67.2 660 3.3 1,900 9.4
01/05/05 780,000 3,479.8 3,600 11.6 12,000 45.7 9,900 43.5 13,000 57.1 7,400 32.5 89.6 780 3.9 2,100 10.4
03/04/05 880,000 3,925.9 2,600 8.4 9,700 37.0 7,200 31.6 13,000 57.1 7,800 34.2 91.3 1,200 6.0 3,700 18.4
06/10/05 460,000 2,052.2 630 2.0 2,300 8.8 2,000 8.8 3,900 17.1 2,600 11.4 28.5 580 2.9 1,700 8.4
11/17/05 430,000 1,918.4 530 1.7 2,100 8.0 2,000 8.8 3,200 14.0 2,200 9.7 23.7 490 2.4 1,200 6.0
12/19/05 420,000 1,873.7 410 1.3 430 1.6 290 1.3 770 3.4 1,200 5.3 8.6 480 2.4 280 1.4
12/29/05 580,000 2,587.6 400 1.3 570 2.2 560 2.5 1,200 5.3 2,000 8.8 14.0 630 3.1 400 2.0
01/09/06 490,000 2,186.0 650 2.1 350 1.3 230 1.0 580 2.5 950 4.2 6.7 320 1.6 150 0.7

VW-2 10 - 30 ft 08/24/04 5,600,000 24,983.3 70,000 226.1 58,000 221.0 25,000 109.8 27,000 118.5 14,000 61.5 180.0 1,400 7.0 4,200 20.9
09/29/04 600,000 2,676.8 80,000 258.4 71,000 270.5 28,000 122.9 36,000 158.0 16,000 70.2 228.3 2,400 11.9 5,400 26.8
01/05/05 1,100,000 4,907.4 2,300 7.4 5,600 21.3 4,600 20.2 8,600 37.8 5,900 25.9 63.7 2,300 11.4 7,100 35.3
03/04/05 650,000 2,899.8 1,600 5.2 4,000 15.2 2,500 11.0 4,200 18.4 2,800 12.3 30.7 1,300 6.5 4,000 19.9
06/10/05 440,000 1,963.0 380 1.2 990 3.8 500 2.2 810 3.6 550 2.4 6.0 290 1.4 950 4.7
11/17/05 180,000 803.0 350 1.1 930 3.5 490 2.2 710 3.1 450 2.0 5.1 160 0.8 460 2.3
12/19/05 410,000 1,829.1 310 1.0 520 2.0 300 1.3 620 2.7 590 2.6 5.3 280 1.4 430 2.1
12/29/05 400,000 1,784.5 400 1.3 510 1.9 190 0.8 400 1.8 470 2.1 3.8 200 1.0 220 1.1
01/09/06 390,000 1,739.9 290 0.9 360 1.4 130 0.6 270 1.2 310 1.4 2.5 180 0.9 190 0.9

Well ID Sample 
Depth

Date 
Sampled

TVPH-g

106 106 106

Benzene Toluene Ethylbenzene m,p-Xylenes

120 120

o-Xylene 1,3,5-TMB 1,2,4-TMB

Molecular Weight 100 78 92
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Table 13 Discreet Soil Vapor Sample Results
SADD Lease–North and South Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Total Xylenes

ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L µg/L ppbv µg/L ppbv µg/L

106

Well ID Sample 
Depth

Date 
Sampled

TVPH-g

106 106 106

Benzene Toluene Ethylbenzene m,p-Xylenes

120 120

o-Xylene 1,3,5-TMB 1,2,4-TMB

Molecular Weight 100 78 92

VW-2 35 - 55 ft 08/24/04 8,200,000 36,582.7 110,000 355.4 86,000 327.7 31,000 136.1 34,000 149.3 20,000 87.8 237.1 1,700 8.4 5,300 26.3
09/29/04 9,100,000 40,597.9 130,000 420.0 110,000 419.1 35,000 153.7 56,000 245.9 27,000 118.5 365.0 5,700 28.3 16,000 79.5
10/29/04 NA NA 57,000 184.1 80,000 304.8 30,000 131.7 36,000 158.0 18,000 79.0 237.1 1,700 8.4 4,900 24.4
01/05/05 3,300,000 14,722.3 25,000 80.8 53,000 202.0 33,000 144.9 40,000 175.6 20,000 87.8 263.4 2,300 11.4 5,800 28.8
03/04/05 2,500,000 11,153.3 12,000 38.8 36,000 137.2 25,000 109.8 33,000 144.9 17,000 74.6 219.5 2,000 9.9 5,900 29.3
06/10/05 1,700,000 7,584.2 4,100 13.2 18,000 68.6 15,000 65.9 23,000 101.0 12,000 52.7 153.7 1,800 8.9 4,800 23.9
11/17/05 1,000,000 4,461.3 1,500 4.8 9,200 35.1 7,900 34.7 11,000 48.3 6,700 29.4 77.7 950 4.7 2,300 11.4
12/19/05 1,400,000 6,245.8 1,800 5.8 9,500 36.2 3,900 17.1 8,000 35.1 6,100 26.8 61.9 1,500 7.5 1,700 8.4
12/29/05 1,600,000 7,138.1 730 2.4 2,300 8.8 850 3.7 3,600 15.8 3,100 13.6 29.4 920 4.6 500 2.5
01/09/06 1,400,000 6,245.8 790 2.6 6,700 25.5 2,600 11.4 13,000 57.1 7,200 31.6 88.7 3,100 15.4 7,200 35.8

60 - 80 ft 08/24/04 8,400,000 37,475.0 120,000 387.7 160,000 609.7 40,000 175.6 49,000 215.1 28,000 122.9 338.0 1,500 7.5 1,500 7.5
09/29/04 9,900,000 44,166.9 150,000 484.6 190,000 724.0 44,000 193.2 76,000 333.7 37,000 162.4 496.1 9,000 44.7 28,000 139.2
10/29/04 NA NA 20,000 64.6 85,000 323.9 26,000 114.1 30,000 131.7 17,000 74.6 206.3 1,600 8.0 4,500 22.4
01/05/05 1,400,000 6,245.8 3,100 10.0 15,000 57.2 17,000 74.6 21,000 92.2 13,000 57.1 149.3 1,700 8.4 4,200 20.9
03/04/05 1,200,000 5,353.6 2,600 8.4 11,000 41.9 13,000 57.1 18,000 79.0 11,000 48.3 127.3 1,700 8.4 5,200 25.8
06/10/05 690,000 3,078.3 530 1.7 2,000 7.6 2,800 12.3 4,400 19.3 2,900 12.7 32.0 620 3.1 1,900 9.4
11/17/05 550,000 2,453.7 790 2.6 3,300 12.6 3,400 14.9 5,300 23.3 3,600 15.8 39.1 780 3.9 2,100 10.4
12/19/05 430,000 1,918.4 690 2.2 2,500 9.5 2,500 11.0 4,000 17.6 2,900 12.7 30.3 550 2.7 1,400 7.0
12/29/05 670,000 2,989.1 1,100 3.6 6,100 23.2 5,600 24.6 7,800 34.2 4,800 21.1 55.3 640 3.2 1,700 8.4
01/09/06 630,000 2,810.6 1,900 6.1 9,000 34.3 4,000 17.6 5,600 24.6 3,500 15.4 40.0 500 2.5 1,200 6.0

South SADD Parcel
VW-3 10 - 30 ft 08/24/04 1,800 8.0 2 0.0 2 0.0 2 0.0 2 0.0 2 0.0 0.0 4 0.0 4 0.0

12/19/05 < 1,800 <8.0 < 1.8 <0.01 < 1.8 <0.01 < 1.8 <0.01 < 1.8 <0.01 < 1.8 <0.01 0.0 < 3.5 <0.02 < 3.5 <0.02

35 - 55 ft 08/24/04 4,400,000 19,629.7 130 0.4 37 0.1 70 0.3 250 1.1 110 0.5 1.6 75 0.4 75 0.4
12/19/05 740,000 3,301.4 < 5.4 <0.02 < 5.4 <0.02 19 0.1 54 0.2 38 0.2 0.4 15 0.1 27 0.1

NS 0.0084 83 210 NS NS 21 NS NS

Notes: Abbreviations:

  < = The constituent was not detected above the specified reporting limit. µg/L = Micrograms per liter ppbv = parts per billion by volume
ESL = Environmental screening level RWQCB = Regional Water Quality Control Board
ft = Feet TMB = Trimethylbenzene
NA = not analyzed TVPH-g = Total volatile petroleum hydrocarbons as gasoline
NS = no standard

RWQCB Region 2 ESL (µ g/L)
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Table 14 Influent Soil Vapor Sample Results
Los Valles Land & Golf, LLC
Santa Clarita, California  

TVPH-g Benzene Toluene Ethylbenzene m,p-Xylenes o-Xylene 1,3,5-TMB 1,2,4-TMB Total VOCs

ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv

Hasley-In-01 10/4/2004 1,200 20.00 26.00 5.80 7.20 3.90 <0.370 1.10 64.00
Hasley-In-02 11/1/2004 840 6.00 20.00 6.80 9.50 4.90 0.66 1.80 49.66
Hasley-In-03 12/2/2004 1,100 5.00 21.00 14.00 17.00 11.00 1.40 3.60 73.00
Hasley-In-04 1/5/2005 800 2.90 10.00 9.20 12.00 7.30 0.96 2.70 45.06
Hasley-In-05 2/1/2005 660 2.00 6.90 6.90 9.30 5.70 0.84 2.30 33.94
Hasley-In-06 3/4/2005 700 1.80 6.60 6.60 9.30 5.80 0.95 3.00 34.05
Hasley-In-07 4/7/2005 460 0.89 3.10 3.00 4.90 3.20 0.63 1.90 17.62
Hasley-In-08 5/11/2005 430 0.97 3.40 3.50 5.30 3.20 0.60 1.70 18.67
Hasley-In-09 6/10/2005 410 0.71 2.80 2.90 4.80 3.00 0.70 2.10 17.01
Hasley-In-10 7/29/2005 360 0.98 3.00 2.40 4.10 2.60 0.58 1.60 15.26
System shutdown for rebound testing starting on 8/5/05.
Hasley-In-11 8/10/2005 420 1.20 3.60 2.80 4.90 3.10 0.69 2.00 18.29
System shutdown for rebound testing.
Hasley-In-12 8/19/2005 530 1.50 3.90 3.10 5.20 3.30 0.73 1.90 19.63
System shutdown for rebound testing.
Hasley-In-13 9/1/2005 430 1.30 4.10 3.40 5.00 3.30 0.61 1.70 19.41
Hasley-In-14 (*) 10/27/2005 360 0.67 2.70 2.50 3.60 2.50 0.56 1.50 14.03
Hasley-In-15 11/17/2005 380 0.57 2.50 2.30 3.40 2.30 0.49 1.30 12.86

Reduction since Startup/Max. Conc. 68.3% 97.2% 90.4% 83.6% 80.0% 79.1% 65.0% 63.9% 82.4%

Notes:

The active venting system was shutdown starting on 8/5/05 to initiate rebound testing.
The samples collected on 8/10, 8/19, and 9/1 are rebound testing samples.
(*) - TCE (0.051 ppmv) and PCE (0.250 ppmv) were also detected in the system influent sample on 10/27/05.  These results appear anomolous.

  < = The constituent was not detected above the specified reporting limit. TMB = Trimethylbenzene
ppmv = parts per million by volume TVPH = Total Volatile Petroluem Hydrocarbons as gasoline
Bolded values are maximum detected concentrations. VOCs = Volatile Ogranic Compounds

Sample ID Date Sampled

Total VOC Concentrations in Active Soil Venting System Influent
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Table 15 Mass Removal Calculations
Los Valles Land & Golf, LLC
Santa Clarita, California

Vapor Analytical Data

Molecular weight 78 92 106 106 106 120 120 100 Extraction Operational VOC Mass TVPH Mass Total Mass Cumulative 
Sample Sample Ethyl- mp- o- 1,3,5- 1,2,4- flow rate Time Extracted Extracted Extracted Mass Ext.

ID Date Benzene Toluene benzene Xylene Xylene TMB TMB TVPH-g (scfm) (hours) (lbs.) (lbs.) (lbs.) (lbs.)
Hasley-In-01 10/4/2004 20.00 26.00 5.80 7.20 3.90 < 0.37 1.10 1,200 225 51 11.8 238 250 250
Hasley-In-02 11/1/2004 6.00 20.00 6.80 9.50 4.90 0.66 1.80 840 219 703 129.4 2240 2369 2620
Hasley-In-03 12/2/2004 5.00 21.00 14.00 17.00 11.00 1.40 3.60 1,100 186 599 142.3 2122 2264 4884
Hasley-In-04 1/5/2005 2.90 10.00 9.20 12.00 7.30 0.96 2.70 800 180 846 121.5 2109 2231 7115
Hasley-In-05 2/1/2005 2.00 6.90 6.90 9.30 5.70 0.84 2.30 660 186 524 58.9 1114 1173 8287
Hasley-In-06 3/4/2005 1.80 6.60 6.60 9.30 5.80 0.95 3.00 700 179 512 55.9 1111 1167 9454
Hasley-In-07 4/7/2005 0.89 3.10 3.00 4.90 3.20 0.63 1.90 460 179 744 42.3 1061 1103 10557
Hasley-In-08 5/11/2005 0.97 3.40 3.50 5.30 3.20 0.60 1.70 430 186 671 41.8 929 971 11528
Hasley-In-09 6/10/2005 0.71 2.80 2.90 4.80 3.00 0.70 2.10 410 186 608 34.9 803 838 12366
Hasley-In-10 7/29/2005 0.98 3.00 2.40 4.10 2.60 0.58 1.60 360 186 909 46.2 1054 1100 13466

(*) 8/5/2005 0.98 3.00 2.40 4.10 2.60 0.58 1.60 360 186 163 8.3 189 197 13663
Hasley-In-11 8/10/2005 1.20 3.60 2.80 4.90 3.10 0.69 2.00 420 193 1 0.1 1 1 13665
Hasley-In-12 8/19/2005 1.50 3.90 3.10 5.20 3.30 0.73 1.90 530 186 1 0.1 2 2 13666
Hasley-In-13 9/1/2005 1.30 4.10 3.40 5.00 3.30 0.61 1.70 430 186 1 0.1 1 1 13668
Hasley-In-14 10/27/2005 0.67 2.70 2.50 3.60 2.50 0.56 1.50 390 179 384 17.4 464 482 14149
Hasley-In-15 11/17/2005 0.57 2.50 2.30 3.40 2.30 0.49 1.30 380 179 408 16.9 481 497 14647

Total 7125 728 13919 14647

Notes: Equations:

Concentrations are reported in parts per million by volume (ppmv) M = C * MW * Q * T * T(f) * CF
< = Less than; constituent not detected at the Method Detection Limit M = mass of hydrocarbons (lbs.)
ID = Identification C = concentrations of hydrocarbons in vapor sample (ppbv)
TMB = Trimethylbenzene MW = molecular weight of compounds (g/mole)
scfm = Standard cubic feet per minute Q = vapor flow rate (scfm)
TVPH-g = Total volatile petroleum hydrocarbons as gasoline T = operational time between sampling events (hours)
VOC = Volatile organic compound T(f) = temperature factor (dimensionless) = (temp in Kelvins/273 Kelvins)
(*) = System shutdown to initiate rebound testing. CF = conversion factor = (1 mole/22.4 liter) * (60 minutes/hour) * (28.31 liter/cu. ft.) * (1 lb/454 grams) * (1/10^6 ppmv)

Mass Removal Calculations

Total VOCs and TVPH Mass Extracted - 29 September 2004 to 17 November 2005
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Appendix A 

Attenuation Factor Calculations 



 

 

Appendix B 

Health Risk Assessment Report 



APPENDIX 5.8-13 

Soil Sampling and Vapor Survey Work Plan, May 2007 



 

4 May 2007 
 
Via U.S. & Electronic Mail 
 
Ms. Kim Clark 
County of Los Angeles Fire Department 
Health Hazardous Materials Division 
5825 Rickenbacker Road 
Commerce, CA 90040-3027 
 
Subject: Work Plan to Conduct Confirmation Soil Sampling and Soil 

Vapor Survey 
28801 Hasley Canyon Road  
Castaic, California 

Dear Ms. Clark: 

On behalf of Los Valles Company, Inc. (Los Valles), ERM-West, Inc., (ERM) 
is submitting a Work Plan to Conduct Confirmation Soil Sampling and Soil 
Vapor Survey at the Los Valles site in Castaic, California (Figure 1).  The 
overall purpose of this Work Plan is to propose a final round of sampling at 
the site by collecting soil samples from the SADD Lease North Pad and 
conducting confirmation soil vapor sampling from all existing passive 
venting wells (VW-1 through VW-3). 

BACKGROUND 

The 432-acre site is located along the north flank of Hasley Canyon, 
approximately 3 miles northwest of the city of Santa Clarita and east of 
Sloan Canyon, in the Castaic Hills area of the western San Gabriel 
Mountains.  The site is largely undeveloped, but contains a number of 
graded dirt roads and three approximately 1-acre graded areas (pads) that 
were historically used to support oil production activities.  A total of 10 oil 
wells were previously operated on the pads.  The oil production wells, 
installed in the 1970s or 1980s, were closed and properly abandoned in April 
2003.  The California Department of Oil and Gas reviewed closure reports 
and issued written approval for the well closures.  Previous oil production 
activities resulted in potential environmental impacts at these three areas.  
The three former production areas are referred to as:

Environmental  
Resources 
Management 
 
3 Hutton Centre 
Suite 600 
Santa Ana, CA 92707 
 (714) 430-1476 
 (714) 436-2940 (fax) 



Ms. Kim Clark 
4 May 2007 
Page 2 

 

1. AEO Lease – Burns/Crist (AEO Pad);  

2. SADD Lease – North Pad; and  

3. SADD Lease – South Pad.  

RECOMMENDATION, PROPOSED SCHEDULE, AND PLAN 

Based on conclusions discussed in the Site Summary Report, dated April 
2006, impacted soil has been identified and characterized, remedial 
activities have been performed to remove and reduce contaminant mass, 
and a Health Risk Assessment provided confirmation that residual 
impacted soil poses no significant risks to future site users.  In response to a 
request from the Los Angeles County Fire Department (LACFD), ERM 
proposes to conduct confirmation soil sampling and soil vapor sampling 
investigations prior to the LACFD’s approval that no further remedial 
actions are required for soil. 

Soil Sampling 

For confirmation soil sampling, ERM proposes to collect soil samples from 
six locations at the SADD Lease - North Pad (Figure 2).  The proposed 
borings will be advanced to first encounter of groundwater (~80 feet below 
ground surface [bgs]).  Samples will be collected at 10-foot intervals using a 
hollow stem auger drill rig.  The samples will be collected by advancing and 
retrieving a split spoon sampler containing three brass sleeves.  One sleeve 
will be covered with a Teflon sheet and capped for laboratory analysis, and 
soil from the other two sleeves will be used for lithologic description and 
field screening with a photoionization detector.  Soil samples will be 
analyzed for total petroleum hydrocarbons as gasoline and total petroleum 
hydrocarbons as diesel in accordance with United States Environmental 
Protection Agency (USEPA) Method 8015M and volatile organic 
compounds (VOCs) by USEPA Method 8260B.   

Soil Vapor Sampling 

A confirmation soil vapor survey will also be conducted at the site at 
existing vapor venting wells VW-1, VW-2, and VW-3 (Figures 2 and 3). 
Wells VW-1 and VW-2 are screened at the following intervals: 10 to 30 feet 
bgs, 35 to 55 feet bgs, and 60 to 80 feet bgs.  Soil vapor samples will be 
collected from VW-1 and VW-2 in the middle of each screen interval  





 

 

Figures 
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Soil Sampling Test Results, June 2007 



Project: Los Valles, 0021456.40

Client Sample ID: D-1
Collection Date: 6/7/2007 10:10:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092592

Lab ID: 092592-001A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: HF

EPA 3050B

RunID: ICP6_070612A 36906QC Batch: PrepDate: 6/11/2007

Antimony 6/12/2007 01:36 PM2.0 mg/Kg 1ND
Arsenic 6/12/2007 01:36 PM1.0 mg/Kg 11.3
Barium 6/12/2007 01:36 PM1.0 mg/Kg 162
Beryllium 6/12/2007 01:36 PM1.0 mg/Kg 1ND
Cadmium 6/12/2007 01:36 PM1.0 mg/Kg 1ND
Chromium 6/12/2007 01:36 PM1.0 mg/Kg 133
Cobalt 6/12/2007 01:36 PM1.0 mg/Kg 17.0
Copper 6/12/2007 01:36 PM2.0 mg/Kg 112
Lead 6/12/2007 01:36 PM1.0 mg/Kg 14.2
Molybdenum 6/12/2007 01:36 PM1.0 mg/Kg 1ND
Nickel 6/12/2007 01:36 PM1.0 mg/Kg 19.6
Selenium 6/12/2007 01:36 PM1.0 mg/Kg 1ND
Silver 6/12/2007 01:36 PM1.0 mg/Kg 1ND
Thallium 6/12/2007 01:36 PM1.0 mg/Kg 1ND
Vanadium 6/12/2007 01:36 PM1.0 mg/Kg 130
Zinc 6/12/2007 01:36 PM1.0 mg/Kg 135

DIESEL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC7_BACK_070610D 36951QC Batch: PrepDate: 6/12/2007

DRO 6/13/2007 03:35 AM10 mg/Kg 127
 Surr: p-Terphenyl 6/13/2007 03:35 AM57-122 %REC 188.9

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: JAR

EPA 7471

RunID: AA5_070612B 36963QC Batch: PrepDate: 6/12/2007

Mercury 6/12/20070.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

2 of 19



Project: Los Valles, 0021456.40

Client Sample ID: D-1
Collection Date: 6/7/2007 10:10:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092592

Lab ID: 092592-001A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070612A K07VS119QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,1,1-Trichloroethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,1,2,2-Tetrachloroethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,1,2-Trichloroethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,1-Dichloroethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,1-Dichloroethene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,1-Dichloropropene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,2,3-Trichlorobenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,2,3-Trichloropropane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,2,4-Trichlorobenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,2,4-Trimethylbenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,2-Dibromo-3-chloropropane 6/12/2007 03:05 PM10 µg/Kg 1ND
1,2-Dibromoethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,2-Dichlorobenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,2-Dichloroethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,2-Dichloropropane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,3,5-Trimethylbenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,3-Dichlorobenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,3-Dichloropropane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
1,4-Dichlorobenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
2,2-Dichloropropane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
2-Chlorotoluene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
4-Chlorotoluene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
4-Isopropyltoluene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Benzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Bromobenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Bromodichloromethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Bromoform 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Bromomethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Carbon tetrachloride 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Chlorobenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Chloroethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Chloroform 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Chloromethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
cis-1,2-Dichloroethene 6/12/2007 03:05 PM5.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: Los Valles, 0021456.40

Client Sample ID: D-1
Collection Date: 6/7/2007 10:10:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092592

Lab ID: 092592-001A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070612A K07VS119QC Batch: PrepDate:

cis-1,3-Dichloropropene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Dibromochloromethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Dibromomethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Dichlorodifluoromethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Ethylbenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Hexachlorobutadiene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Isopropylbenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
m,p-Xylene 6/12/2007 03:05 PM10 µg/Kg 1ND
Methylene chloride 6/12/2007 03:05 PM5.0 µg/Kg 1ND
n-Butylbenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
n-Propylbenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Naphthalene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
o-Xylene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
sec-Butylbenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Styrene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
tert-Butylbenzene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Tetrachloroethene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Toluene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
trans-1,2-Dichloroethene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Trichloroethene 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Trichlorofluoromethane 6/12/2007 03:05 PM5.0 µg/Kg 1ND
Vinyl chloride 6/12/2007 03:05 PM5.0 µg/Kg 1ND
 Surr: 1,2-Dichloroethane-d4 6/12/2007 03:05 PM41-149 %REC 187.7
 Surr: 4-Bromofluorobenzene 6/12/2007 03:05 PM57-137 %REC 191.1
 Surr: Dibromofluoromethane 6/12/2007 03:05 PM51-137 %REC 191.0
 Surr: Toluene-d8 6/12/2007 03:05 PM68-127 %REC 199.6

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: Los Valles, 0021456.40

Client Sample ID: D-2
Collection Date: 6/7/2007 10:51:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092592

Lab ID: 092592-002A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: HF

EPA 3050B

RunID: ICP6_070612A 36906QC Batch: PrepDate: 6/11/2007

Antimony 6/12/2007 01:42 PM2.0 mg/Kg 1ND
Arsenic 6/12/2007 01:42 PM1.0 mg/Kg 12.1
Barium 6/12/2007 01:42 PM1.0 mg/Kg 165
Beryllium 6/12/2007 01:42 PM1.0 mg/Kg 1ND
Cadmium 6/12/2007 01:42 PM1.0 mg/Kg 1ND
Chromium 6/12/2007 01:42 PM1.0 mg/Kg 115
Cobalt 6/12/2007 01:42 PM1.0 mg/Kg 18.8
Copper 6/12/2007 01:42 PM2.0 mg/Kg 114
Lead 6/12/2007 01:42 PM1.0 mg/Kg 15.3
Molybdenum 6/12/2007 01:42 PM1.0 mg/Kg 1ND
Nickel 6/12/2007 01:42 PM1.0 mg/Kg 111
Selenium 6/12/2007 01:42 PM1.0 mg/Kg 1ND
Silver 6/12/2007 01:42 PM1.0 mg/Kg 1ND
Thallium 6/12/2007 01:42 PM1.0 mg/Kg 1ND
Vanadium 6/12/2007 01:42 PM1.0 mg/Kg 136
Zinc 6/12/2007 01:42 PM1.0 mg/Kg 145

DIESEL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC7_BACK_070610D 36951QC Batch: PrepDate: 6/12/2007

DRO 6/13/2007 02:44 AM10 mg/Kg 115
 Surr: p-Terphenyl 6/13/2007 02:44 AM57-122 %REC 187.6

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: JAR

EPA 7471

RunID: AA5_070612B 36963QC Batch: PrepDate: 6/12/2007

Mercury 6/12/20070.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out

5 of 19



Project: Los Valles, 0021456.40

Client Sample ID: D-2
Collection Date: 6/7/2007 10:51:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092592

Lab ID: 092592-002A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070612A K07VS119QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,1,1-Trichloroethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,1,2,2-Tetrachloroethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,1,2-Trichloroethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,1-Dichloroethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,1-Dichloroethene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,1-Dichloropropene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,2,3-Trichlorobenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,2,3-Trichloropropane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,2,4-Trichlorobenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,2,4-Trimethylbenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,2-Dibromo-3-chloropropane 6/12/2007 03:23 PM10 µg/Kg 1ND
1,2-Dibromoethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,2-Dichlorobenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,2-Dichloroethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,2-Dichloropropane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,3,5-Trimethylbenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,3-Dichlorobenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,3-Dichloropropane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
1,4-Dichlorobenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
2,2-Dichloropropane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
2-Chlorotoluene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
4-Chlorotoluene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
4-Isopropyltoluene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Benzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Bromobenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Bromodichloromethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Bromoform 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Bromomethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Carbon tetrachloride 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Chlorobenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Chloroethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Chloroform 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Chloromethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
cis-1,2-Dichloroethene 6/12/2007 03:23 PM5.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: Los Valles, 0021456.40

Client Sample ID: D-2
Collection Date: 6/7/2007 10:51:00 AM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092592

Lab ID: 092592-002A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070612A K07VS119QC Batch: PrepDate:

cis-1,3-Dichloropropene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Dibromochloromethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Dibromomethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Dichlorodifluoromethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Ethylbenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Hexachlorobutadiene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Isopropylbenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
m,p-Xylene 6/12/2007 03:23 PM10 µg/Kg 1ND
Methylene chloride 6/12/2007 03:23 PM5.0 µg/Kg 1ND
n-Butylbenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
n-Propylbenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Naphthalene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
o-Xylene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
sec-Butylbenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Styrene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
tert-Butylbenzene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Tetrachloroethene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Toluene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
trans-1,2-Dichloroethene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Trichloroethene 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Trichlorofluoromethane 6/12/2007 03:23 PM5.0 µg/Kg 1ND
Vinyl chloride 6/12/2007 03:23 PM5.0 µg/Kg 1ND
 Surr: 1,2-Dichloroethane-d4 6/12/2007 03:23 PM41-149 %REC 185.2
 Surr: 4-Bromofluorobenzene 6/12/2007 03:23 PM57-137 %REC 185.1
 Surr: Dibromofluoromethane 6/12/2007 03:23 PM51-137 %REC 186.4
 Surr: Toluene-d8 6/12/2007 03:23 PM68-127 %REC 192.2

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: Los Valles, 0021456.40

Client Sample ID: D-3
Collection Date: 6/7/2007 2:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092592

Lab ID: 092592-003A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

ICP METALS
EPA 6010B

Analyst: HF

EPA 3050B

RunID: ICP6_070612A 36906QC Batch: PrepDate: 6/11/2007

Antimony 6/12/2007 01:48 PM2.0 mg/Kg 1ND
Arsenic 6/12/2007 01:48 PM1.0 mg/Kg 11.3
Barium 6/12/2007 01:48 PM1.0 mg/Kg 178
Beryllium 6/12/2007 01:48 PM1.0 mg/Kg 1ND
Cadmium 6/12/2007 01:48 PM1.0 mg/Kg 1ND
Chromium 6/12/2007 01:48 PM1.0 mg/Kg 132
Cobalt 6/12/2007 01:48 PM1.0 mg/Kg 18.6
Copper 6/12/2007 01:48 PM2.0 mg/Kg 113
Lead 6/12/2007 01:48 PM1.0 mg/Kg 14.8
Molybdenum 6/12/2007 01:48 PM1.0 mg/Kg 1ND
Nickel 6/12/2007 01:48 PM1.0 mg/Kg 112
Selenium 6/12/2007 01:48 PM1.0 mg/Kg 1ND
Silver 6/12/2007 01:48 PM1.0 mg/Kg 1ND
Thallium 6/12/2007 01:48 PM1.0 mg/Kg 1ND
Vanadium 6/12/2007 01:48 PM1.0 mg/Kg 136
Zinc 6/12/2007 01:48 PM1.0 mg/Kg 142

DIESEL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC7_BACK_070610D 36951QC Batch: PrepDate: 6/12/2007

DRO 6/13/2007 03:10 AM10 mg/Kg 1ND
 Surr: p-Terphenyl 6/13/2007 03:10 AM57-122 %REC 187.9

MERCURY BY COLD VAPOR TECHNIQUE
EPA 7471A

Analyst: JAR

EPA 7471

RunID: AA5_070612B 36963QC Batch: PrepDate: 6/12/2007

Mercury 6/12/20070.10 mg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: Los Valles, 0021456.40

Client Sample ID: D-3
Collection Date: 6/7/2007 2:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092592

Lab ID: 092592-003A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070612A K07VS119QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,1,1-Trichloroethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,1,2,2-Tetrachloroethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,1,2-Trichloroethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,1-Dichloroethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,1-Dichloroethene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,1-Dichloropropene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,2,3-Trichlorobenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,2,3-Trichloropropane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,2,4-Trichlorobenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,2,4-Trimethylbenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,2-Dibromo-3-chloropropane 6/12/2007 03:41 PM10 µg/Kg 1ND
1,2-Dibromoethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,2-Dichlorobenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,2-Dichloroethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,2-Dichloropropane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,3,5-Trimethylbenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,3-Dichlorobenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,3-Dichloropropane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
1,4-Dichlorobenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
2,2-Dichloropropane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
2-Chlorotoluene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
4-Chlorotoluene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
4-Isopropyltoluene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Benzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Bromobenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Bromodichloromethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Bromoform 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Bromomethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Carbon tetrachloride 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Chlorobenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Chloroethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Chloroform 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Chloromethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
cis-1,2-Dichloroethene 6/12/2007 03:41 PM5.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project: Los Valles, 0021456.40

Client Sample ID: D-3
Collection Date: 6/7/2007 2:07:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092592

Lab ID: 092592-003A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070612A K07VS119QC Batch: PrepDate:

cis-1,3-Dichloropropene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Dibromochloromethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Dibromomethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Dichlorodifluoromethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Ethylbenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Hexachlorobutadiene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Isopropylbenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
m,p-Xylene 6/12/2007 03:41 PM10 µg/Kg 1ND
Methylene chloride 6/12/2007 03:41 PM5.0 µg/Kg 1ND
n-Butylbenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
n-Propylbenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Naphthalene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
o-Xylene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
sec-Butylbenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Styrene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
tert-Butylbenzene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Tetrachloroethene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Toluene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
trans-1,2-Dichloroethene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Trichloroethene 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Trichlorofluoromethane 6/12/2007 03:41 PM5.0 µg/Kg 1ND
Vinyl chloride 6/12/2007 03:41 PM5.0 µg/Kg 1ND
 Surr: 1,2-Dichloroethane-d4 6/12/2007 03:41 PM41-149 %REC 191.6
 Surr: 4-Bromofluorobenzene 6/12/2007 03:41 PM57-137 %REC 191.9
 Surr: Dibromofluoromethane 6/12/2007 03:41 PM51-137 %REC 195.0
 Surr: Toluene-d8 6/12/2007 03:41 PM68-127 %REC 199.3

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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13-Jun-07Date:Advanced Technology Laboratories

Project: Los Valles, 0021456.40

CLIENT: ERM West, Inc.
Work Order: 092592

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_S

Sample ID: MB-36906

Batch ID: 36906 TestNo: EPA 6010B Analysis Date: 6/12/2007

Prep Date: 6/11/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 80898

SeqNo: 1226849

MBLKSampType: TestCode: 6010_S

EPA 3050B

Antimony 2.0ND
Arsenic 1.0ND
Barium 1.00.128
Beryllium 1.0ND
Cadmium 1.0ND
Chromium 1.0ND
Cobalt 1.0ND
Copper 2.00.230
Lead 1.0ND
Molybdenum 1.0ND
Nickel 1.0ND
Selenium 1.0ND
Silver 1.0ND
Thallium 1.0ND
Vanadium 1.0ND
Zinc 1.0ND

Sample ID: LCS-36906

Batch ID: 36906 TestNo: EPA 6010B Analysis Date: 6/12/2007

Prep Date: 6/11/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 80898

SeqNo: 1226850

LCSSampType: TestCode: 6010_S

EPA 3050B

Antimony 50.00 96.1 80 1202.0 048.041
Arsenic 50.00 93.1 80 1201.0 046.562
Barium 50.00 99.5 80 1201.0 0.127749.893
Beryllium 50.00 96.1 80 1201.0 048.045
Cadmium 50.00 95.6 80 1201.0 047.792
Chromium 50.00 99.7 80 1201.0 049.842
Cobalt 50.00 96.9 80 1201.0 048.427

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: Los Valles, 0021456.40

CLIENT: ERM West, Inc.
Work Order: 092592

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_S

Sample ID: LCS-36906

Batch ID: 36906 TestNo: EPA 6010B Analysis Date: 6/12/2007

Prep Date: 6/11/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 80898

SeqNo: 1226850

LCSSampType: TestCode: 6010_S

EPA 3050B

Copper 50.00 98.9 80 1202.0 0.229749.702
Lead 50.00 97.5 80 1201.0 048.762
Molybdenum 50.00 99.1 80 1201.0 049.526
Nickel 50.00 94.9 80 1201.0 047.455
Selenium 50.00 90.8 80 1201.0 045.377
Silver 50.00 97.4 80 1201.0 048.697
Thallium 50.00 97.0 80 1201.0 048.492
Vanadium 50.00 101 80 1201.0 050.321
Zinc 50.00 95.7 80 1201.0 047.843

Sample ID: 092594-008AMS

Batch ID: 36906 TestNo: EPA 6010B Analysis Date: 6/12/2007

Prep Date: 6/11/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80898

SeqNo: 1226854

MSSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 63.8 24 1102.0 0.307980.007
Arsenic 125.0 77.4 61 1041.0 3.595100.288
Barium 125.0 82.4 35 1351.0 110.0212.956
Beryllium 125.0 79.4 64 1041.0 0.115899.336
Cadmium 125.0 81.3 65 1061.0 0.2250101.900
Chromium 125.0 81.4 47 1221.0 25.22126.922
Cobalt 125.0 77.0 55 1111.0 8.899105.108
Copper 125.0 83.3 52 1322.0 21.68125.772
Lead 125.0 76.8 37 1281.0 7.647103.656
Molybdenum 125.0 79.1 58 1081.0 0.168099.088
Nickel 125.0 76.0 48 1201.0 25.08120.030
Selenium 125.0 72.3 57 1051.0 090.343
Silver 125.0 83.9 44 1161.0 0104.874
Thallium 125.0 76.8 55 1031.0 096.049
Vanadium 125.0 82.2 57 1161.0 36.40139.131
Zinc 125.0 74.4 41 1201.0 42.95135.947

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: Los Valles, 0021456.40

CLIENT: ERM West, Inc.
Work Order: 092592

ANALYTICAL QC SUMMARY REPORT
TestCode: 6010_S

Sample ID: 092594-008AMSD

Batch ID: 36906 TestNo: EPA 6010B Analysis Date: 6/12/2007

Prep Date: 6/11/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80898

SeqNo: 1226855

MSDSampType: TestCode: 6010_S

EPA 3050B

Antimony 125.0 67.4 24 110 202.0 0.3079 80.01 5.5984.606
Arsenic 125.0 81.1 61 104 201.0 3.595 100.3 4.50104.908
Barium 125.0 92.1 35 135 201.0 110.0 213.0 5.52225.040
Beryllium 125.0 84.7 64 104 201.0 0.1158 99.34 6.46105.970
Cadmium 125.0 86.7 65 106 201.0 0.2250 101.9 6.40108.636
Chromium 125.0 87.9 47 122 201.0 25.22 126.9 6.19135.036
Cobalt 125.0 82.7 55 111 201.0 8.899 105.1 6.64112.328
Copper 125.0 90.1 52 132 202.0 21.68 125.8 6.60134.351
Lead 125.0 82.4 37 128 201.0 7.647 103.7 6.57110.700
Molybdenum 125.0 84.2 58 108 201.0 0.1680 99.09 6.23105.463
Nickel 125.0 82.0 48 120 201.0 25.08 120.0 6.12127.612
Selenium 125.0 78.0 57 105 201.0 0 90.34 7.5797.448
Silver 125.0 89.1 44 116 201.0 0 104.9 6.02111.388
Thallium 125.0 81.7 55 103 201.0 0 96.05 6.12102.117
Vanadium 125.0 89.3 57 116 201.0 36.40 139.1 6.18148.003
Zinc 125.0 81.1 41 120 201.0 42.95 135.9 5.98144.326

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: Los Valles, 0021456.40

CLIENT: ERM West, Inc.
Work Order: 092592

ANALYTICAL QC SUMMARY REPORT
TestCode: 7471_S

Sample ID: 092458-013A-MS

Batch ID: 36963 TestNo: EPA 7471A Analysis Date: 6/12/2007

Prep Date: 6/12/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80926

SeqNo: 1227374

MSSampType: TestCode: 7471_S

EPA 7471

Mercury 0.8300 89.6 58 1680.10 00.744

Sample ID: 092458-013A-MSD

Batch ID: 36963 TestNo: EPA 7471A Analysis Date: 6/12/2007

Prep Date: 6/12/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80926

SeqNo: 1227375

MSDSampType: TestCode: 7471_S

EPA 7471

Mercury 0.8300 92.3 58 168 200.10 0 0.7440 2.920.766

Sample ID: LCS-36963

Batch ID: 36963 TestNo: EPA 7471A Analysis Date: 6/12/2007

Prep Date: 6/12/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 80926

SeqNo: 1227380

LCSSampType: TestCode: 7471_S

EPA 7471

Mercury 0.8300 95.6 80 1200.10 0.0065750.800

Sample ID: MB-36963

Batch ID: 36963 TestNo: EPA 7471A Analysis Date: 6/12/2007

Prep Date: 6/12/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 80926

SeqNo: 1227381

MBLKSampType: TestCode: 7471_S

EPA 7471

Mercury 0.100.007

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: Los Valles, 0021456.40

CLIENT: ERM West, Inc.
Work Order: 092592

ANALYTICAL QC SUMMARY REPORT
TestCode: 8015_S_DSL H

Sample ID: LCS-36951

Batch ID: 36951 TestNo: EPA 8015B(M Analysis Date: 6/12/2007

Prep Date: 6/12/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 80902

SeqNo: 1227819

LCSSampType: TestCode: 8015_S_DSL 

LUFT

DRO 1000 93.2 65 13010 0932.059
 Surr: p-Terphenyl 80.00 90.7 57 12272.579

Sample ID: MB-36951

Batch ID: 36951 TestNo: EPA 8015B(M Analysis Date: 6/12/2007

Prep Date: 6/12/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 80902

SeqNo: 1227820

MBLKSampType: TestCode: 8015_S_DSL 

LUFT

DRO 10ND
 Surr: p-Terphenyl 80.00 89.6 57 12271.716

Sample ID: 092607-013AMS

Batch ID: 36951 TestNo: EPA 8015B(M Analysis Date: 6/12/2007

Prep Date: 6/12/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80902

SeqNo: 1227822

MSSampType: TestCode: 8015_S_DSL 

LUFT

DRO 1000 85.2 40 14710 75.02927.141
 Surr: p-Terphenyl 80.00 83.2 57 12266.578

Sample ID: 092607-013AMSD

Batch ID: 36951 TestNo: EPA 8015B(M Analysis Date: 6/12/2007

Prep Date: 6/12/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80902

SeqNo: 1227823

MSDSampType: TestCode: 8015_S_DSL 

LUFT

DRO 1000 85.1 40 147 3010 75.02 927.1 0.134925.897
 Surr: p-Terphenyl 80.00 87.6 57 122 0070.083

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: Los Valles, 0021456.40

CLIENT: ERM West, Inc.
Work Order: 092592

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: K061207LCS

Batch ID: K07VS119 TestNo: EPA 8260B Analysis Date: 6/12/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 80897

SeqNo: 1226841

LCSSampType: TestCode: 8260_S

1,1-Dichloroethene 100.0 101 72 1255.0 0101.190
Benzene 100.0 104 80 1195.0 0103.790
Chlorobenzene 100.0 106 78 1195.0 0106.410
MTBE 100.0 97.6 58 1385.0 097.630
Toluene 100.0 107 73 1215.0 0106.980
Trichloroethene 100.0 111 76 1205.0 0110.730
 Surr: 1,2-Dichloroethane-d4 50.00 91.2 41 14945.610
 Surr: 4-Bromofluorobenzene 50.00 97.6 57 13748.790
 Surr: Dibromofluoromethane 50.00 91.4 51 13745.690
 Surr: Toluene-d8 50.00 98.7 68 12749.370

Sample ID: 092572-007AMS

Batch ID: K07VS119 TestNo: EPA 8260B Analysis Date: 6/12/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80897

SeqNo: 1226842

MSSampType: TestCode: 8260_S

1,1-Dichloroethene 100.0 98.1 49 1445.0 098.060
Benzene 100.0 95.2 64 1285.0 38.98134.200
Chlorobenzene 100.0 104 44 1455.0 0104.200
Toluene 100.0 117 51 1375.0 48.46165.370
Trichloroethene 100.0 95.3 52 1415.0 095.300
 Surr: 1,2-Dichloroethane-d4 50.00 96.9 41 14948.440
 Surr: 4-Bromofluorobenzene 50.00 118 57 13758.930
 Surr: Dibromofluoromethane 50.00 96.8 51 13748.420
 Surr: Toluene-d8 50.00 94.8 68 12747.390

Sample ID: 092572-007AMSD

Batch ID: K07VS119 TestNo: EPA 8260B Analysis Date: 6/12/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80897

SeqNo: 1226843

MSDSampType: TestCode: 8260_S

1,1-Dichloroethene 100.0 94.2 49 144 305.0 0 98.06 4.0294.200

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: Los Valles, 0021456.40

CLIENT: ERM West, Inc.
Work Order: 092592

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: 092572-007AMSD

Batch ID: K07VS119 TestNo: EPA 8260B Analysis Date: 6/12/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80897

SeqNo: 1226843

MSDSampType: TestCode: 8260_S

Benzene 100.0 84.4 64 128 305.0 38.98 134.2 8.39123.390
Chlorobenzene 100.0 103 44 145 305.0 0 104.2 1.05103.110
Toluene 100.0 97.8 51 137 305.0 48.46 165.4 12.2146.310
Trichloroethene 100.0 99.3 52 141 305.0 0 95.30 4.1399.320
 Surr: 1,2-Dichloroethane-d4 50.00 91.7 41 149 30045.870
 Surr: 4-Bromofluorobenzene 50.00 105 57 137 30052.530
 Surr: Dibromofluoromethane 50.00 89.3 51 137 30044.670
 Surr: Toluene-d8 50.00 93.3 68 127 30046.660

Sample ID: K061207MB4

Batch ID: K07VS119 TestNo: EPA 8260B Analysis Date: 6/12/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 80897

SeqNo: 1226844

MBLKSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 5.0ND
1,1,1-Trichloroethane 5.0ND
1,1,2,2-Tetrachloroethane 5.0ND
1,1,2-Trichloroethane 5.0ND
1,1-Dichloroethane 5.0ND
1,1-Dichloroethene 5.0ND
1,1-Dichloropropene 5.0ND
1,2,3-Trichlorobenzene 5.0ND
1,2,3-Trichloropropane 5.0ND
1,2,4-Trichlorobenzene 5.0ND
1,2,4-Trimethylbenzene 5.01.070
1,2-Dibromo-3-chloropropane 10ND
1,2-Dibromoethane 5.0ND
1,2-Dichlorobenzene 5.0ND
1,2-Dichloroethane 5.0ND
1,2-Dichloropropane 5.0ND
1,3,5-Trimethylbenzene 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values

17 of 19



Project: Los Valles, 0021456.40

CLIENT: ERM West, Inc.
Work Order: 092592

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: K061207MB4

Batch ID: K07VS119 TestNo: EPA 8260B Analysis Date: 6/12/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 80897

SeqNo: 1226844

MBLKSampType: TestCode: 8260_S

1,3-Dichlorobenzene 5.0ND
1,3-Dichloropropane 5.0ND
1,4-Dichlorobenzene 5.0ND
2,2-Dichloropropane 5.0ND
2-Chlorotoluene 5.0ND
4-Chlorotoluene 5.0ND
4-Isopropyltoluene 5.0ND
Benzene 5.0ND
Bromobenzene 5.0ND
Bromodichloromethane 5.0ND
Bromoform 5.0ND
Bromomethane 5.0ND
Carbon tetrachloride 5.0ND
Chlorobenzene 5.0ND
Chloroethane 5.0ND
Chloroform 5.0ND
Chloromethane 5.0ND
cis-1,2-Dichloroethene 5.0ND
cis-1,3-Dichloropropene 5.0ND
Dibromochloromethane 5.0ND
Dibromomethane 5.0ND
Dichlorodifluoromethane 5.0ND
Ethylbenzene 5.0ND
Hexachlorobutadiene 5.0ND
Isopropylbenzene 5.0ND
m,p-Xylene 10ND
Methylene chloride 5.0ND
n-Butylbenzene 5.0ND
n-Propylbenzene 5.0ND
Naphthalene 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project: Los Valles, 0021456.40

CLIENT: ERM West, Inc.
Work Order: 092592

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: K061207MB4

Batch ID: K07VS119 TestNo: EPA 8260B Analysis Date: 6/12/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 80897

SeqNo: 1226844

MBLKSampType: TestCode: 8260_S

o-Xylene 5.0ND
sec-Butylbenzene 5.0ND
Styrene 5.0ND
tert-Butylbenzene 5.0ND
Tetrachloroethene 5.0ND
Toluene 5.0ND
trans-1,2-Dichloroethene 5.0ND
Trichloroethene 5.0ND
Trichlorofluoromethane 5.0ND
Vinyl chloride 5.0ND
 Surr: 1,2-Dichloroethane-d4 50.00 93.2 41 14946.620
 Surr: 4-Bromofluorobenzene 50.00 94.3 57 13747.150
 Surr: Dibromofluoromethane 50.00 94.6 51 13747.300
 Surr: Toluene-d8 50.00 98.6 68 12749.280

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project:

Client Sample ID: DS-1
Collection Date: 6/7/2007 1:35:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092591

Lab ID: 092591-001A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

DIESEL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC7_BACK_070613A 36925QC Batch: PrepDate: 6/11/2007

DRO 6/13/2007 01:34 PM200 mg/Kg 2040000
 Surr: p-Terphenyl SDO 6/13/2007 01:34 PM57-122 %REC 200

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070611A K07VS118QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 6/11/2007 04:28 PM25 µg/Kg 5ND
1,1,1-Trichloroethane 6/11/2007 04:28 PM25 µg/Kg 5ND
1,1,2,2-Tetrachloroethane 6/11/2007 04:28 PM25 µg/Kg 5ND
1,1,2-Trichloroethane 6/11/2007 04:28 PM25 µg/Kg 5ND
1,1-Dichloroethane 6/11/2007 04:28 PM25 µg/Kg 5ND
1,1-Dichloroethene 6/11/2007 04:28 PM25 µg/Kg 5ND
1,1-Dichloropropene 6/11/2007 04:28 PM25 µg/Kg 5ND
1,2,3-Trichlorobenzene 6/11/2007 04:28 PM25 µg/Kg 5ND
1,2,3-Trichloropropane 6/11/2007 04:28 PM25 µg/Kg 5ND
1,2,4-Trichlorobenzene 6/11/2007 04:28 PM25 µg/Kg 5ND
1,2,4-Trimethylbenzene 6/11/2007 04:28 PM25 µg/Kg 5790
1,2-Dibromo-3-chloropropane 6/11/2007 04:28 PM50 µg/Kg 5ND
1,2-Dibromoethane 6/11/2007 04:28 PM25 µg/Kg 5ND
1,2-Dichlorobenzene 6/11/2007 04:28 PM25 µg/Kg 5ND
1,2-Dichloroethane 6/11/2007 04:28 PM25 µg/Kg 5ND
1,2-Dichloropropane 6/11/2007 04:28 PM25 µg/Kg 5ND
1,3,5-Trimethylbenzene 6/11/2007 04:28 PM25 µg/Kg 5230
1,3-Dichlorobenzene 6/11/2007 04:28 PM25 µg/Kg 5ND
1,3-Dichloropropane 6/11/2007 04:28 PM25 µg/Kg 5ND
1,4-Dichlorobenzene 6/11/2007 04:28 PM25 µg/Kg 5ND
2,2-Dichloropropane 6/11/2007 04:28 PM25 µg/Kg 5ND
2-Chlorotoluene 6/11/2007 04:28 PM25 µg/Kg 5ND
4-Chlorotoluene 6/11/2007 04:28 PM25 µg/Kg 5ND
4-Isopropyltoluene 6/11/2007 04:28 PM25 µg/Kg 5170
Benzene 6/11/2007 04:28 PM25 µg/Kg 5ND
Bromobenzene 6/11/2007 04:28 PM25 µg/Kg 5ND
Bromodichloromethane 6/11/2007 04:28 PM25 µg/Kg 5ND
Bromoform 6/11/2007 04:28 PM25 µg/Kg 5ND
Bromomethane 6/11/2007 04:28 PM25 µg/Kg 5ND
Carbon tetrachloride 6/11/2007 04:28 PM25 µg/Kg 5ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project:

Client Sample ID: DS-1
Collection Date: 6/7/2007 1:35:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092591

Lab ID: 092591-001A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070611A K07VS118QC Batch: PrepDate:

Chlorobenzene 6/11/2007 04:28 PM25 µg/Kg 5ND
Chloroethane 6/11/2007 04:28 PM25 µg/Kg 5ND
Chloroform 6/11/2007 04:28 PM25 µg/Kg 5ND
Chloromethane 6/11/2007 04:28 PM25 µg/Kg 5ND
cis-1,2-Dichloroethene 6/11/2007 04:28 PM25 µg/Kg 5ND
cis-1,3-Dichloropropene 6/11/2007 04:28 PM25 µg/Kg 5ND
Dibromochloromethane 6/11/2007 04:28 PM25 µg/Kg 5ND
Dibromomethane 6/11/2007 04:28 PM25 µg/Kg 5ND
Dichlorodifluoromethane 6/11/2007 04:28 PM25 µg/Kg 5ND
Ethylbenzene 6/11/2007 04:28 PM25 µg/Kg 527
Hexachlorobutadiene 6/11/2007 04:28 PM25 µg/Kg 5ND
Isopropylbenzene 6/11/2007 04:28 PM25 µg/Kg 5ND
m,p-Xylene 6/11/2007 04:28 PM50 µg/Kg 5110
Methylene chloride 6/11/2007 04:28 PM25 µg/Kg 5ND
n-Butylbenzene 6/11/2007 04:28 PM25 µg/Kg 5150
n-Propylbenzene 6/11/2007 04:28 PM25 µg/Kg 539
Naphthalene 6/11/2007 04:28 PM25 µg/Kg 5ND
o-Xylene 6/11/2007 04:28 PM25 µg/Kg 5120
sec-Butylbenzene 6/11/2007 04:28 PM25 µg/Kg 549
Styrene 6/11/2007 04:28 PM25 µg/Kg 5ND
tert-Butylbenzene 6/11/2007 04:28 PM25 µg/Kg 5ND
Tetrachloroethene 6/11/2007 04:28 PM25 µg/Kg 5ND
Toluene 6/11/2007 04:28 PM25 µg/Kg 5ND
trans-1,2-Dichloroethene 6/11/2007 04:28 PM25 µg/Kg 5ND
Trichloroethene 6/11/2007 04:28 PM25 µg/Kg 5ND
Trichlorofluoromethane 6/11/2007 04:28 PM25 µg/Kg 5ND
Vinyl chloride 6/11/2007 04:28 PM25 µg/Kg 5ND
 Surr: 1,2-Dichloroethane-d4 6/11/2007 04:28 PM41-149 %REC 5104
 Surr: 4-Bromofluorobenzene 6/11/2007 04:28 PM57-137 %REC 5118
 Surr: Dibromofluoromethane 6/11/2007 04:28 PM51-137 %REC 5105
 Surr: Toluene-d8 6/11/2007 04:28 PM68-127 %REC 588.7

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project:

Client Sample ID: DS-2
Collection Date: 6/7/2007 1:37:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092591

Lab ID: 092591-002A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

DIESEL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC7_BACK_070609A 36886QC Batch: PrepDate: 6/9/2007

DRO 6/11/2007 11:35 AM100 mg/Kg 1013000
 Surr: p-Terphenyl SDO 6/11/2007 11:35 AM57-122 %REC 100

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070611A K07VS118QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,1,1-Trichloroethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,1,2,2-Tetrachloroethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,1,2-Trichloroethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,1-Dichloroethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,1-Dichloroethene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,1-Dichloropropene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,2,3-Trichlorobenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,2,3-Trichloropropane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,2,4-Trichlorobenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,2,4-Trimethylbenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,2-Dibromo-3-chloropropane 6/11/2007 12:30 PM10 µg/Kg 1ND
1,2-Dibromoethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,2-Dichlorobenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,2-Dichloroethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,2-Dichloropropane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,3,5-Trimethylbenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,3-Dichlorobenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,3-Dichloropropane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
1,4-Dichlorobenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
2,2-Dichloropropane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
2-Chlorotoluene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
4-Chlorotoluene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
4-Isopropyltoluene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Benzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Bromobenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Bromodichloromethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Bromoform 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Bromomethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Carbon tetrachloride 6/11/2007 12:30 PM5.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project:

Client Sample ID: DS-2
Collection Date: 6/7/2007 1:37:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092591

Lab ID: 092591-002A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070611A K07VS118QC Batch: PrepDate:

Chlorobenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Chloroethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Chloroform 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Chloromethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
cis-1,2-Dichloroethene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
cis-1,3-Dichloropropene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Dibromochloromethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Dibromomethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Dichlorodifluoromethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Ethylbenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Hexachlorobutadiene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Isopropylbenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
m,p-Xylene 6/11/2007 12:30 PM10 µg/Kg 1ND
Methylene chloride 6/11/2007 12:30 PM5.0 µg/Kg 1ND
n-Butylbenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
n-Propylbenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Naphthalene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
o-Xylene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
sec-Butylbenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Styrene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
tert-Butylbenzene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Tetrachloroethene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Toluene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
trans-1,2-Dichloroethene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Trichloroethene 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Trichlorofluoromethane 6/11/2007 12:30 PM5.0 µg/Kg 1ND
Vinyl chloride 6/11/2007 12:30 PM5.0 µg/Kg 1ND
 Surr: 1,2-Dichloroethane-d4 6/11/2007 12:30 PM41-149 %REC 1111
 Surr: 4-Bromofluorobenzene 6/11/2007 12:30 PM57-137 %REC 179.2
 Surr: Dibromofluoromethane 6/11/2007 12:30 PM51-137 %REC 1105
 Surr: Toluene-d8 6/11/2007 12:30 PM68-127 %REC 183.6

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project:

Client Sample ID: DS-3
Collection Date: 6/7/2007 1:39:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092591

Lab ID: 092591-003A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

DIESEL RANGE ORGANICS BY GC/FID
EPA 8015B(M)

Analyst: CBR

LUFT

RunID: GC7_BACK_070609A 36886QC Batch: PrepDate: 6/9/2007

DRO 6/9/2007 11:20 PM10 mg/Kg 172
 Surr: p-Terphenyl 6/9/2007 11:20 PM57-122 %REC 193.9

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070611A K07VS118QC Batch: PrepDate:

1,1,1,2-Tetrachloroethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,1,1-Trichloroethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,1,2,2-Tetrachloroethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,1,2-Trichloroethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,1-Dichloroethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,1-Dichloroethene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,1-Dichloropropene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,2,3-Trichlorobenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,2,3-Trichloropropane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,2,4-Trichlorobenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,2,4-Trimethylbenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,2-Dibromo-3-chloropropane 6/11/2007 12:48 PM10 µg/Kg 1ND
1,2-Dibromoethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,2-Dichlorobenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,2-Dichloroethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,2-Dichloropropane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,3,5-Trimethylbenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,3-Dichlorobenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,3-Dichloropropane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
1,4-Dichlorobenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
2,2-Dichloropropane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
2-Chlorotoluene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
4-Chlorotoluene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
4-Isopropyltoluene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Benzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Bromobenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Bromodichloromethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Bromoform 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Bromomethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Carbon tetrachloride 6/11/2007 12:48 PM5.0 µg/Kg 1ND

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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Project:

Client Sample ID: DS-3
Collection Date: 6/7/2007 1:39:00 PM

Matrix: SOIL

Analyses Result Qual Units Date Analyzed

CLIENT: ERM West, Inc.
Lab Order: 092591

Lab ID: 092591-003A

DF

Advanced Technology Laboratories Print Date: 13-Jun-07

PQL

ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS BY GC/MS
EPA 8260B

Analyst: DMPRunID: MS4_070611A K07VS118QC Batch: PrepDate:

Chlorobenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Chloroethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Chloroform 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Chloromethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
cis-1,2-Dichloroethene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
cis-1,3-Dichloropropene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Dibromochloromethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Dibromomethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Dichlorodifluoromethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Ethylbenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Hexachlorobutadiene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Isopropylbenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
m,p-Xylene 6/11/2007 12:48 PM10 µg/Kg 1ND
Methylene chloride 6/11/2007 12:48 PM5.0 µg/Kg 1ND
n-Butylbenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
n-Propylbenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Naphthalene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
o-Xylene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
sec-Butylbenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Styrene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
tert-Butylbenzene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Tetrachloroethene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Toluene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
trans-1,2-Dichloroethene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Trichloroethene 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Trichlorofluoromethane 6/11/2007 12:48 PM5.0 µg/Kg 1ND
Vinyl chloride 6/11/2007 12:48 PM5.0 µg/Kg 1ND
 Surr: 1,2-Dichloroethane-d4 6/11/2007 12:48 PM41-149 %REC 189.8
 Surr: 4-Bromofluorobenzene 6/11/2007 12:48 PM57-137 %REC 190.7
 Surr: Dibromofluoromethane 6/11/2007 12:48 PM51-137 %REC 193.3
 Surr: Toluene-d8 6/11/2007 12:48 PM68-127 %REC 1100

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range
H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO Surrogate Diluted Out
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13-Jun-07Date:Advanced Technology Laboratories

Project:

CLIENT: ERM West, Inc.
Work Order: 092591

ANALYTICAL QC SUMMARY REPORT
TestCode: 8015_S_DSL H

Sample ID: LCS-36886

Batch ID: 36886 TestNo: EPA 8015B(M Analysis Date: 6/9/2007

Prep Date: 6/9/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 80855

SeqNo: 1226003

LCSSampType: TestCode: 8015_S_DSL 

LUFT

DRO 1000 91.7 65 13010 0916.912
 Surr: p-Terphenyl 80.00 86.5 57 12269.202

Sample ID: MB-36886

Batch ID: 36886 TestNo: EPA 8015B(M Analysis Date: 6/9/2007

Prep Date: 6/9/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 80855

SeqNo: 1226004

MBLKSampType: TestCode: 8015_S_DSL 

LUFT

DRO 10ND
 Surr: p-Terphenyl 80.00 96.3 57 12277.003

Sample ID: 092591-003AMS

Batch ID: 36886 TestNo: EPA 8015B(M Analysis Date: 6/9/2007

Prep Date: 6/9/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: DS-3

RunNo: 80855

SeqNo: 1226008

MSSampType: TestCode: 8015_S_DSL 

LUFT

DRO 1000 88.3 40 14710 72.29955.541
 Surr: p-Terphenyl 80.00 82.8 57 12266.241

Sample ID: 092591-003AMSD

Batch ID: 36886 TestNo: EPA 8015B(M Analysis Date: 6/10/2007

Prep Date: 6/9/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: DS-3

RunNo: 80855

SeqNo: 1226009

MSDSampType: TestCode: 8015_S_DSL 

LUFT

DRO 1000 84.4 40 147 3010 72.29 955.5 4.22916.026
 Surr: p-Terphenyl 80.00 83.0 57 122 0066.430

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project:

CLIENT: ERM West, Inc.
Work Order: 092591

ANALYTICAL QC SUMMARY REPORT
TestCode: 8015_S_DSL H

Sample ID: LCS-36925

Batch ID: 36925 TestNo: EPA 8015B(M Analysis Date: 6/13/2007

Prep Date: 6/11/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS

RunNo: 80968

SeqNo: 1228029

LCSSampType: TestCode: 8015_S_DSL 

LUFT

DRO 1000 92.4 65 13010 0924.315
 Surr: p-Terphenyl 80.00 86.7 57 12269.333

Sample ID: MB-36925

Batch ID: 36925 TestNo: EPA 8015B(M Analysis Date: 6/13/2007

Prep Date: 6/11/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS

RunNo: 80968

SeqNo: 1228030

MBLKSampType: TestCode: 8015_S_DSL 

LUFT

DRO 10ND
 Surr: p-Terphenyl 80.00 91.1 57 12272.899

Sample ID: 092554-021AMS

Batch ID: 36925 TestNo: EPA 8015B(M Analysis Date: 6/13/2007

Prep Date: 6/11/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80968

SeqNo: 1228031

MSSampType: TestCode: 8015_S_DSL 

LUFT

DRO 1000 103 40 14710 01027.429
 Surr: p-Terphenyl 80.00 86.9 57 12269.543

Sample ID: 092554-021AMSD

Batch ID: 36925 TestNo: EPA 8015B(M Analysis Date: 6/13/2007

Prep Date: 6/11/2007

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80968

SeqNo: 1228032

MSDSampType: TestCode: 8015_S_DSL 

LUFT

DRO 1000 106 40 147 3010 0 1027 3.511064.112
 Surr: p-Terphenyl 80.00 93.0 57 122 0074.364

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project:

CLIENT: ERM West, Inc.
Work Order: 092591

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: K061107LCS

Batch ID: K07VS118 TestNo: EPA 8260B Analysis Date: 6/11/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: LCSS

RunNo: 80860

SeqNo: 1226096

LCSSampType: TestCode: 8260_S

1,1-Dichloroethene 100.0 105 72 1255.0 0104.630
Benzene 100.0 105 80 1195.0 0104.770
Chlorobenzene 100.0 109 78 1195.0 0109.200
MTBE 100.0 101 58 1385.0 0101.110
Toluene 100.0 109 73 1215.0 0108.930
Trichloroethene 100.0 109 76 1205.0 0109.160
 Surr: 1,2-Dichloroethane-d4 50.00 93.6 41 14946.810
 Surr: 4-Bromofluorobenzene 50.00 100 57 13750.190
 Surr: Dibromofluoromethane 50.00 98.0 51 13748.980
 Surr: Toluene-d8 50.00 100 68 12750.170

Sample ID: 092554-020AMS

Batch ID: K07VS118 TestNo: EPA 8260B Analysis Date: 6/11/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80860

SeqNo: 1226097

MSSampType: TestCode: 8260_S

1,1-Dichloroethene 100.0 95.2 49 1445.0 095.240
Benzene 100.0 101 64 1285.0 0101.090
Chlorobenzene 100.0 99.4 44 1455.0 099.400
Toluene 100.0 101 51 1375.0 0100.860
Trichloroethene 100.0 109 52 1415.0 0108.630
 Surr: 1,2-Dichloroethane-d4 50.00 87.5 41 14943.770
 Surr: 4-Bromofluorobenzene 50.00 93.1 57 13746.540
 Surr: Dibromofluoromethane 50.00 93.2 51 13746.580
 Surr: Toluene-d8 50.00 95.4 68 12747.710

Sample ID: 092554-020AMSD

Batch ID: K07VS118 TestNo: EPA 8260B Analysis Date: 6/11/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80860

SeqNo: 1226098

MSDSampType: TestCode: 8260_S

1,1-Dichloroethene 100.0 94.2 49 144 305.0 0 95.24 1.0494.250

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project:

CLIENT: ERM West, Inc.
Work Order: 092591

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: 092554-020AMSD

Batch ID: K07VS118 TestNo: EPA 8260B Analysis Date: 6/11/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: ZZZZZZ

RunNo: 80860

SeqNo: 1226098

MSDSampType: TestCode: 8260_S

Benzene 100.0 96.0 64 128 305.0 0 101.1 5.1596.010
Chlorobenzene 100.0 93.2 44 145 305.0 0 99.40 6.4593.190
Toluene 100.0 94.0 51 137 305.0 0 100.9 6.9994.050
Trichloroethene 100.0 97.8 52 141 305.0 0 108.6 10.597.770
 Surr: 1,2-Dichloroethane-d4 50.00 88.8 41 149 30044.420
 Surr: 4-Bromofluorobenzene 50.00 96.5 57 137 30048.270
 Surr: Dibromofluoromethane 50.00 96.5 51 137 30048.260
 Surr: Toluene-d8 50.00 96.8 68 127 30048.410

Sample ID: K061107MB3

Batch ID: K07VS118 TestNo: EPA 8260B Analysis Date: 6/11/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 80860

SeqNo: 1226099

MBLKSampType: TestCode: 8260_S

1,1,1,2-Tetrachloroethane 5.0ND
1,1,1-Trichloroethane 5.0ND
1,1,2,2-Tetrachloroethane 5.0ND
1,1,2-Trichloroethane 5.0ND
1,1-Dichloroethane 5.0ND
1,1-Dichloroethene 5.0ND
1,1-Dichloropropene 5.0ND
1,2,3-Trichlorobenzene 5.0ND
1,2,3-Trichloropropane 5.0ND
1,2,4-Trichlorobenzene 5.0ND
1,2,4-Trimethylbenzene 5.0ND
1,2-Dibromo-3-chloropropane 10ND
1,2-Dibromoethane 5.0ND
1,2-Dichlorobenzene 5.0ND
1,2-Dichloroethane 5.0ND
1,2-Dichloropropane 5.0ND
1,3,5-Trimethylbenzene 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project:

CLIENT: ERM West, Inc.
Work Order: 092591

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: K061107MB3

Batch ID: K07VS118 TestNo: EPA 8260B Analysis Date: 6/11/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 80860

SeqNo: 1226099

MBLKSampType: TestCode: 8260_S

1,3-Dichlorobenzene 5.0ND
1,3-Dichloropropane 5.0ND
1,4-Dichlorobenzene 5.0ND
2,2-Dichloropropane 5.0ND
2-Chlorotoluene 5.0ND
4-Chlorotoluene 5.0ND
4-Isopropyltoluene 5.0ND
Benzene 5.0ND
Bromobenzene 5.0ND
Bromodichloromethane 5.0ND
Bromoform 5.0ND
Bromomethane 5.0ND
Carbon tetrachloride 5.0ND
Chlorobenzene 5.0ND
Chloroethane 5.0ND
Chloroform 5.0ND
Chloromethane 5.0ND
cis-1,2-Dichloroethene 5.0ND
cis-1,3-Dichloropropene 5.0ND
Dibromochloromethane 5.0ND
Dibromomethane 5.0ND
Dichlorodifluoromethane 5.0ND
Ethylbenzene 5.0ND
Hexachlorobutadiene 5.0ND
Isopropylbenzene 5.0ND
m,p-Xylene 10ND
Methylene chloride 5.0ND
n-Butylbenzene 5.0ND
n-Propylbenzene 5.0ND
Naphthalene 5.0ND

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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Project:

CLIENT: ERM West, Inc.
Work Order: 092591

ANALYTICAL QC SUMMARY REPORT
TestCode: 8260_S

Sample ID: K061107MB3

Batch ID: K07VS118 TestNo: EPA 8260B Analysis Date: 6/11/2007

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/Kg

PQL

Client ID: PBS

RunNo: 80860

SeqNo: 1226099

MBLKSampType: TestCode: 8260_S

o-Xylene 5.0ND
sec-Butylbenzene 5.0ND
Styrene 5.0ND
tert-Butylbenzene 5.0ND
Tetrachloroethene 5.0ND
Toluene 5.0ND
trans-1,2-Dichloroethene 5.0ND
Trichloroethene 5.0ND
Trichlorofluoromethane 5.0ND
Vinyl chloride 5.0ND
 Surr: 1,2-Dichloroethane-d4 50.00 95.1 41 14947.560
 Surr: 4-Bromofluorobenzene 50.00 94.2 57 13747.090
 Surr: Dibromofluoromethane 50.00 96.9 51 13748.430
 Surr: Toluene-d8 50.00 96.9 68 12748.460

Qualifiers: 
B Analyte detected in the associated Method Blank E Value above quantitation range H Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits S Spike/Surrogate outside of limits due to matrix interference
DO Surrogate Diluted Out Calculations are based on raw values
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APPENDIX 5.8-15 

Review of the Remedial Action Plan, May 2004 







APPENDIX 5.8-16 

Review of the Remedial Excavation Report, March 2010 





APPENDIX 5.8-17 

Review of the Closure Report for SADD Lease North and South Pads, 

April 21, 2010 







APPENDIX 5.8-18 

Review of the Site Assessment Work Plan – Additional Assessment,  

May 2009 







APPENDIX 5.8-19 

Review of the Revised Site Assessment Work Plan, and Health and 

Safety Plan, March 2009 





APPENDIX 5.8-20 

Review of Site Summary Report, SADD, December 2006 







APPENDIX 5.8-21 

Remedial Excavation Report, March 2010 
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