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California Regional Water Quality Control Board
Los Angeles Region

Over 50 Years Serving Coastal Los Angeles and Ventura Counties
Recipient of the 2001 Environmental Leadership Award from Keep California Beautiful

320 W. 4th Street, Suite 200, Los Angeles, California 90013
Phone (213) 576-6600   FAX (213) 576-6640  -  Internet Address:  http://www.swrcb.ca.gov/rwqcb4

California Environmental Protection Agency
***The energy challenge facing California is real.  Every Californian needs to take immediate action to reduce energy consumption***

***For a list of simple ways to reduce demand and cut your energy costs, see the tips at: http://www.swrcb.ca.gov/news/echallenge.html***

  Recycled Paper
Our mission is to preserve and enhance the quality of California’s water resources for the benefit of present and future generations.

Winston H. Hickox
Secretary for

Environmental
Protection

Gray Davis
Governor

August 23, 2002

Mr. Al Friedman
Friedman Bag Company
801 East Commercial Street
Los Angeles, CA  90012

UNDERGROUND TANK CASE CLOSURE
FRIEDMAN BAG COMPANY
801 EAST COMMERCIAL STREET, LOS ANGELES, CA (FILE No. 900120407)

Dear Mr. Friedman:

This letter confirms the completion of a site investigation and corrective action for the underground
storage tank(s) formerly located at the above referenced site location. Thank you for your
cooperation throughout this investigation.  Your willingness and promptness in responding to our
inquiries concerning the former underground storage tank(s) are greatly appreciated.

Based on the information contained in the case file and with the provision that the information
provided to this agency was accurate and representative of site conditions, this agency finds that
the site investigation and corrective action carried out at your underground tank(s) site is in
compliance with the requirements of subdivision (a) and (b) of Section 25299.37 of the Health and
Safety Code and with corrective action regulations adopted pursuant to Section 25299.77 of the
Health and Safety Code and that no further action related to the petroleum release(s) at the site is
required.

This notice is issued pursuant to subdivision (h) of Section 25299.37 of the Health and Safety
Code.

Please contact Mr. Arman Toumari at (213) 576-6758 or atoumari@rb4.swrcb.ca.gov if you have
any questions regarding this matter.

Sincerely,

Dennis A. Dickerson
Executive Officer

cc: Mr. Hari Patel, State Water Resources Control Board, UST Cleanup Fund
Dr. Bruce Mowry, Water Replenishment District of Southern California
Dr. Ken Hekimian, HVN Environmental Services Co, Inc. (Huntington Beach Office)
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April 26, 2007 Project No. 1208.001 

Mr. Peter Cooke 
DEPARTMENT OF TOXIC SUBSTANCES CONTROL 
1011 Grandview Avenue 
Glendale, California  91201 
 

Soil Gas Verification Sampling Report 
Former Aliso Street MGP Facility, Sector C, Block N 

410 Center Street 
Los Angeles, California 

Dear Mr. Cooke: 

On November 3, 2006, the California Department of Toxic Substances Control (DTSC) 
approved Tetra Tech’s Removal Action Completion Report for the property located at 410 Center 
Street in Los Angeles, California (Figure 1).  The letter noted, however, that volatile organic 
compounds (VOCs) detected in soil gas remained an outstanding issue preventing unrestricted 
use of the site.  Several compounds were detected in the soil gas samples collected by Earth Tech 
Inc. (Earth Tech) in 2001.  Most of the constituents occurred at concentrations well below any 
recognized risk threshold.  Tetrachloroethene (PCE), however, warranted further consideration 
since it exceeded the residential benchmark established under the California Human Health 
Screening Levels (CHHSLs). 

The property owner, The Greenwald Company, intends to convert it to a different use at some 
time in the future.  As such, the deed for the property will contain a Land Use Covenant (LUC) 
that will protect human health and the environment.  To fully accomplish this, however, requires 
resolution of the outstanding soil gas issue.  At the request of the Greenwald Company Avocet 
Environmental, Inc. (Avocet) prepared and submitted a work plan to DTSC on January 23, 2007 
with the objective of identifying the PCE source and assessing the potential human health risk 
posed by inhalation of the soil vapors in both commercial and residential scenarios.  Avocet 
conducted the work between February 15 and 19, 2007, which included the installation of five 
new soil gas probes, collection of soil and soil gas samples, and evaluation of potential human 
health risk based on the new soil gas data. 

Analysis of the soil gas samples found compounds similar to those detected in the original 
assessment, although at lower concentrations.  However, only one of the soil samples contained a 
detectable concentration of one VOC (PCE), and that result was below the reporting limit.  
Consequently, we cannot identify the source of the VOCs with certainty at this time.  It is not 
unreasonable to believe, though, that the source of the VOCs is likely located near the northeast 
quadrant of the facility, in the vicinity of the former Manley Oil Company (Manley Oil) 
building.  In general, the constituents found in shallow soil gas are not found in groundwater, 
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and, conversely, those in groundwater are not found in shallow soil gas.  This suggests that the 
VOC source is something other than groundwater.  Another argument in favor of a surface 
source is the heterogeneous distribution of PCE across the site, concentrated at the east end of 
the Manley Oil building.  The elevated concentrations in only one portion of the site are 
indicative of a localized source.  Off-gassing from groundwater would tend to produce more 
uniform concentrations across a wider area of the site.  Finally, although low levels of PCE have 
been detected in an upgradient monitoring well maintained by Sempra Energy, it has not been 
detected in any of the crossgradient or downgradient monitoring wells. 

As with the 2001 soil gas sampling event, PCE was the compound of greatest concern.  Although 
all PCE concentrations were 4 to 48 percent less than the former detections, the residential 
CHHSL was still exceeded in the samples from the north side of the site.  A health risk 
assessment was performed by McDaniel Lambert, Inc. (McDaniel Lambert) to further evaluate 
the hazard posed by soil gas.  The assessment found that the potential cancer risks to future 
commercial business employees are below the California Proposition 65 standard (1 x 10-5) but 
that cancer risks for future residents was at the 1 x 10-5 residential standard.  The residential risk 
is driven primarily by the PCE.  Noncancer hazards for both groups are all well below the target 
value of 1.  A copy of the health risk assessment (McDaniel Lambert, March 28, 2007) is 
included as Attachment 1 to this report.   

In its current state, portions of the site are not suitable for unrestricted use.  However, it is 
believed that if the impacted soil gas is remediated the environmental issues originating from the 
site will have been addressed in a manner protective of human health.  As such, alternative uses 
of the site can be considered consistent with an LUC attached to the property that addresses the 
underlying regional groundwater condition. 

The remainder of this report presents a detailed description of the site background, previous 
environmental investigations, field effort, laboratory analyses, and human health risk assessment. 

SITE BACKGROUND 

The property located at 410 Center Street in Los Angeles, California (Figure 1) is a parcel of 
approximately 1.5 acres that was formerly part of the Aliso Street Manufactured Gas Plant 
(MGP).  The 56-acre Aliso MGP site was divided into five sectors, A through E, to manage the 
remedial investigations and subsequent remedial activities.  The subject site is in Block N, which 
is a part of Sector C and is bounded by Jackson Street to the south, Center Street to the west, and 
Ducommun Street to the north.  Portions of Block N were most recently used by (from north to 
south) Manley Oil, Los Angeles Gas and Electric, and Southern California Gas Company (SCG) 
(Figure 2).  None of the above-mentioned operations are active onsite.   

PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

Earth Tech performed a Preliminary Endangerment Assessment (PEA) at Sector C of the former 
Aliso Street MGP between February and July 1998.  Based on the PEA, polynuclear aromatic 



 
Soil Gas Verification Sampling Report 

 
Former Aliso Street MGP Facility Page 3 
Los Angeles, California April 26, 2007 
 
 

 

hydrocarbon (PAH)-contaminated soil and hydrocarbon-impacted groundwater was discovered 
beneath Block N.  The PEA concluded that the groundwater contamination appeared regional, 
whereas the soil contamination appeared localized.  The human health risk evaluation for 
Sector C, conducted as part of the PEA, indicated that the cumulative cancer risk exceeded 
1 x 10-6 and the cumulative hazard quotient exceeded 1.0 (Earth Tech, 1998). 

Subsequently, Earth Tech performed two remedial investigations at Block N on behalf of SCG 
from October 2001 through 2003. As part of the 2001 remedial investigation, nine soil gas 
samples (SN-1 through SN-9) were collected and analyzed for VOCs using U.S. Environmental 
Protection Agency (EPA) Method TO-14.  The soil gas samples were found to contain elevated 
concentrations of several VOCs, including PCE.  Concentrations in two of the samples exceeded 
the residential CHHSL for PCE (Earth Tech, October 19, 2001).  Supplemental sampling was 
conducted by TRC Alton Geoscience in the northwest corner of the site in 2002 as part of Tetra 
Tech’s Master Remedial Investigation (Tetra Tech, September 2002).   

Tetra Tech compiled and submitted a Removal Action Workplan to DTSC in June 2004.  One of 
the primary objectives of the removal action was to restore the site to a condition consistent with 
unrestricted land use.  Subsequently, Tetra Tech conducted field activities, on behalf of SCG, to 
remediate the site, which included soil and soil gas sampling and soil removal (Tetra Tech, 
2006).  As part of the remediation effort, the impacted soil was excavated and removed from the 
site.  A majority of the excavated soil was in the northwest corner, just south of the Manley Oil 
building.  Several confirmation soil samples were collected in the excavation area, beneath the 
Manley Oil building and its vicinity, during removal action activities onsite.  Site cleanup was 
based on the most protective removal action goals.  The soil cleanup continued until the cleanup 
goals were achieved, as demonstrated by the confirmation soil sample results.  Three 
confirmation soil gas samples (including one duplicate) were also collected in two locations 
(SN-10 and SN-11) near the excavation area and analyzed for VOCs using EPA Method TO-15.  
Tetra Tech submitted a Removal Action Completion Report to the DTSC in January 2006.  A 
post-excavation risk evaluation, examining the potential for human health and environmental 
impacts from chemicals within the limits of Block N, was also included as part of this report.  
Only risks estimated for exposures to VOCs in indoor air were found to exceed 1 x 10-6, ranging 
up to 8 x 10-6 for potential exposure to PCE. 

Two aboveground storage tanks previously used by Manley Oil for separating oil and water were 
dismantled and removed from the site in September 2005.  Subsequently, a general cleanup of 
several sumps and the boiler platform was undertaken to remove accumulated oil sludge and 
soils contaminated by petroleum hydrocarbons, including benzene and naphthalene.  The report 
(Kleinfelder, 2005) noted that the areas of concern had been cleaned to the satisfaction of the 
DTSC representative. 

SOIL GAS VERIFICATION SAMPLING 

As described previously, soil gas was noted as an outstanding issue by DTSC.  The soil gas 
sampling effort in this scope of work proposed to collect verification samples from soil gas 
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probes that would be located relatively close to the original sample locations.  The verification 
sampling was intended to achieve three objectives.  The first objective was to confirm that the 
VOCs were occurring at the locations and concentrations first observed by Earth Tech.  The 
original data were over five years old and the samples were not analyzed using Method TO-15, 
which is preferred for these types of soil gas evaluations.  If the soil gas had attenuated, further 
work might be unnecessary.  The second objective was to attempt to identify the source from 
which the VOCs are originating.  There had been some discussion that the PCE could be 
originating from groundwater, and PCE has been detected in groundwater well C-6 (Figure 3), 
located northeast of the site, at least once (February 2005), although it has not been detected in 
recent sampling events.  Consequently, most of the sample locations were clustered around the 
former Manley Oil building, where the soil gas concentrations are highest.  A third objective of 
the program was to provide recent shallow soil gas results that could be used to support a human 
health risk assessment. 

Following is a description of the onsite field activities, the soil and soil gas sampling results, and 
the potential human health risks associated with possible VOCs beneath the site. 

FIELD ACTIVITIES 

Health and Safety 
Prior to any field activities involving potential exposure to chemicals in the subsurface, Avocet 
prepared a site-specific health and safety plan (HASP).  The HASP identified the potential 
hazards (chemical and physical) likely to be encountered at the site and specified the measures to 
be taken to avoid or minimize these hazards.  All Avocet field personnel were required to review 
the HASP and sign a HASP Distribution Record form to acknowledge that they had reviewed it 
and agreed to abide by its requirements.  While in the field, the supervising Avocet employee 
evaluated Avocet and subcontractor work practices for consistency with the site-specific HASP.  
The work related to the soil gas verification sampling was completed without any health and 
safety incidents of any kind. 

Boring Mark-Out and Utility Clearance 
Prior to initiating intrusive field activities, Avocet personnel marked out the proposed soil gas 
sampling locations.  Underground Service Alert of Southern California (DigAlert) was notified 
72 hours before the field investigation began to allow any utility providers an opportunity to 
“clear” the investigation area relative to below-surface obstructions.  As a final check for 
possible subsurface utilities, probe locations were hand augered to a depth of 5 feet. 

Investigation Locations 
The soil and soil gas sampling locations are shown in Figure 2.  The location of SGP01 was 
originally proposed between SN-4 and SN-5 pursuant to the Confirmation Soil Gas Survey Work 
Plan (Avocet 2007).  However, this boring met with refusal at the time of hand-augering.  
Therefore, it was relocated adjoining the southern wall of the existing structure along the 
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northern boundary of the site (SGP01A), where higher soil gas VOCs have historically been 
reported.   

Probe Installation, Sampling, and Analysis 
All of the investigation work, including the soil gas probe installation, sampling, and laboratory 
analysis, was conducted in accordance with the work plan (Avocet, January 23, 2007) that was 
approved by the DTSC, as well as the DTSC and Los Angeles Regional Water Quality Control 
Board (LARWQCB) guidance for active soil gas investigations (DTSC/LARWQCB, January 28, 
2003).  All work pertaining to the shallow soil sampling and soil gas probe installation was 
conducted by Kehoe Testing & Engineering (Kehoe), of Huntington Beach, California, using a 
limited-access direct-push GeoProbe™ rig due to the restrictions on entering the existing 
buildings.  

Soil Sampling 

Soil samples were collected at each of the locations, except SGP03, at depths of 5, 10, and 
15 feet below ground surface (bgs).  Only one sample was collected at SGP03, at 5 feet bgs, 
because the boring could not be advanced any further due to refusal.  All the soil samples were 
collected in 1.5-inch-diameter clear acetate liners contained within stainless steel samplers.  The 
acetate sleeves were cut lengthwise to expose the soil core for logging and subsampling.  Soil 
samples were collected for laboratory analysis by extracting two 5-gram and one 25-gram 
Encore samples from the cores at the appropriate depths and sealing the Encores in Mylar® 
envelopes in accordance with EPA Method 5035.  Each sample was labeled with the date, time, 
depth, boring location, and geologist; logged onto a chain-of-custody form; and placed in a 
sealed plastic bag and put into a chilled cooler until delivery to a state-certified environmental 
testing laboratory.  Samples were analyzed for VOCs using EPA Method 8260B.  The sampler 
was decontaminated between borings to prevent cross-contamination by hand-washing in a 
detergent solution, rinsing in tap water, and then rinsing in distilled water.  The GeoProbe™ rods 
and bits were also decontaminated between borings. 

Soil Gas Probe Installation 

The shallow temporary probes were constructed within the 5-foot-deep hand-auger borings, and 
the deep temporary probes were constructed within borings created using direct-push equipment.  
All borings, except Boring SGP03, were provided with nested gas probes at 5 and 15 feet bgs.  
As mentioned earlier, Boring SGP03 could not be advanced beyond 5 feet bgs.  A single probe 
was installed in this boring at a depth of 5 feet bgs.  

The soil gas probes consisted of a porous ceramic tip set at the desired sampling depth and 
connected to ⅛-inch outside diameter nylon tubing extending approximately 2.5 feet above the 
ground surface.  The tip (subsurface termination) was constructed of polymerized ceramic, 
designed to be gas permeable yet prevent the entrance of fine material that could potentially clog 
the nylon tubing.  The extension tubing was premeasured to ensure that the borehole was the 
correct depth and that the tube reached the bottom of the borehole.  Each probe was completed at 
the surface with a gas-tight valve to prevent degassing after construction and during 
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equilibration.  Each probe was clearly labeled with its unique location identifier and depth.  The 
probe tips were installed midway within a 12-inch-thick filter pack consisting of No. 3 Monterey 
sand.  After installing a 5- to 6-inch-thick bed of sand, the probe tip was installed and the 
remainder of the filter pack added to cover the tip, and the 12-inch filter interval was completed.  
Approximately 12 inches of dry granular bentonite was placed above the sand and hydrated in 
place to provide an annular seal.  The remainder of the annular space was then backfilled in 
12-inch lifts with additional dry granular bentonite, with each lift hydrated with the 
recommended volume of water. 

For the nested completions, the 15-foot-deep probes were installed as described above.  
Sequential 12-inch lifts of hydrated No. 16 granular bentonite were then added above the filter 
pack until a depth of 5 feet was reached.  Again, a 5- to 6-inch bed of sand was placed, the probe 
tip installed, and the remainder of the sand added to cover the tip, and the 12-inch filter pack 
interval was completed.  The filter pack was pneumatically isolated with sequential 12-inch lifts 
of hydrated granular bentonite until the annular construction reached ground surface.  Each probe 
was labeled immediately after installation to ensure proper identification.   

Avocet collected the soil gas samples for fixed laboratory analysis in laboratory-provided 6-liter 
SUMMA-type canisters (including flow regulators and pressure gauges) on February 19, 2007, 
after allowing the probes to equilibrate over a period of 48 hours.  The samples were submitted 
to Severn Trent Laboratories, Inc. (STL), of Santa Ana, California, for analysis using EPA 
Method TO-15.  The canisters were “batch certified” as “clean” by STL using EPA Method 
TO-15 certification criteria.  Leak detection tests were performed at each soil gas probe location 
every time a sample was collected to ensure the integrity of the well seal and the sample train.  
Avocet used 2-propanol (CAS No. 67-63-0) as the leak detection compound during the collection 
of SUMMA canister samples.   

Wastes and Borehole Decommissioning   
Investigation-derived waste (IDW) generated during the course of the soil gas verification 
sampling included soil cuttings generated by hand-auger utility clearance activities, as well as 
water generated by equipment decontamination. 

The used personal protective equipment (PPE) was limited to discarded gloves, which were not 
expected to be hazardous and which were disposed of in trash receptacles at the site.  Drill 
cuttings, excess soil sample material, and the equipment decontamination rinsate were placed in 
a single 55-gallon drum.  Based on the results of the soil samples, the contents of the drum are 
currently being profiled.  The profile results and manifest will be submitted under separate cover. 

The soil gas borehole was decommissioned in accordance with applicable guidance.  The soil gas 
probes were decommissioned by pulling out the polyethylene tubes, thereby detaching the 
porous tips, and sealing the resulting hole with granular bentonite.  The granular bentonite was 
hydrated with potable water to seal the tubing holes such that abandoned probes do not provide 
preferential gas migration pathways in the future. 
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SUMMARY OF RESULTS 

Results of Soil Sample Analyses 
The results of the soil analyses are summarized in Table 1.  VOCs were detected in only 1 of the 
13 samples that were analyzed using EPA Method 5035.  Specifically, PCE was reported at 
2.75 µg/kg in the 5-foot soil matrix sample from Boring SGP03.  However, this result was 
J-flagged by the laboratory to indicate that it was below the reporting limit (RL) of 5.4 µg/kg and 
above the Method Detection Limit (MDL).  In either case, the PCE concentration in this soil 
sample is negligible.  Figure 3 shows the reported PCE concentrations in the soil samples.  The 
corresponding laboratory reports are provided in Attachment 2. 

Results of Soil Gas Analyses 
The results of the soil gas analyses are summarized in Table 2.  A total of nine soil gas samples 
were collected and analyzed for VOCs using EPA Method TO-15.  In brief, all the soil gas 
samples contained detectable concentrations of at least one VOC compound.  Figure 4 shows all 
the detected VOCs in the soil gas samples analyzed.  The corresponding laboratory reports are 
provided in Attachment 2. 

The detected VOCs and the frequency of detection are summarized below. 

Compound Detection 
Frequency 

Concentration 
Range 
(µg/m3) 

1,1,1-Trichloroethane 6 / 9 3.5 (J) – 8.2 (J) 
1,2,4-Trimethylbenzene 1 / 9 8.8 (J) 
2-Butanone (MEK) 9 / 9 9.1 (J) – 1,800 
2-Hexanone 5 / 9 17 (J) – 33 (J) 
4-Ehyltoluene 4 / 9 4.7 (J) – 8.5 (J) 
Acetone 8 / 9 7.2 (J) - 300 
Benzene 1 / 9 3.5 (J) 
Chloromethane 1 / 9 3.8 (J) 
Dichlorodifluoromethane 7 / 9 2.5 (J) – 3.5 (J) 
Ethylbenzene 3 / 9 4.3 (J) – 6.9 (J) 
Methylene chloride 5 / 9 3.3 (J) – 4.5 (J) 
Tetrachloroethene (PCE) 9 / 9 77 – 3,100 
Toluene 8 / 9 5.2 (J) - 18 
Trichloroethene (TCE) 4 / 9 10 (J) - 22 
Trichlorofluoromethane 2 / 9 54 - 130 
Xylenes (Total) 8 / 9 16 - 43 

 

As indicated above, 2-butanone (MEK), acetone, and PCE are the most widely distributed VOCs 
in the soil gas.  Total xylenes, toluene, and dichlorofluoromethane were also detected in several 
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of the analyzed samples at concentrations above the RL but below a level of significance relative 
to their respective CHHSL.   

Review of SCG Groundwater Monitoring Data 
SCG provided Avocet with quarterly groundwater monitoring data for all of the wells 
surrounding the site, including data for a two year period (March 2005 through November 2006) 
corresponding to Wells C-6, C-8A, TtK-2, TtK-5, TtK-6, and TtO-1, as shown in Figure 3.  The 
data are provided in Attachment 3.  

The groundwater monitoring results show that acetone and MEK were not detected in any of the 
groundwater samples collected during the course of the two-year sampling period.  Samples from 
only two of the wells, C-6 and C-8A, contained PCE at concentrations higher than the reporting 
limit.  PCE was reported at concentrations ranging from 0.5 to 1.4 µg/l in Well C-6; the well 
nearest to the northern boundary of the subject site.  The most recent sample from this well, 
however, did not detect any PCE.  Similarly, although PCE has been reported at concentrations 
ranging from 0.5 and 1.2 µg/l in Well C-8A, it has not been reported in any of the samples 
analyzed after the October 2005 sampling event.  Conversely, the soil gas samples collected 
during the most recent soil gas investigation had high concentrations of acetone, PCE, and MEK.  
The absence or negligible concentrations of acetone, PCE, and MEK in the groundwater and 
their detection in the soil gas at high concentrations suggest that the underlying groundwater is 
probably not the source of these compounds.   

Conversely, all the wells have consistently shown high concentrations of other VOCs, including 
benzene, ethylbenzene, isopropylbenzene, and vinyl chloride.  Other detected VOCs include 
cis-1,2-dichloroethene, methyl tert-butyl ether (MTBE), n-propylbenzene, sec-butylbenzene, 
toluene, trans-1,2-dicholroethene, and trichloroethene (TCE).  In addition, Wells TtK-2 and 
TtO-1 have shown exceptionally high concentrations of naphthalene (up to 11,800 µg/l), xylenes 
(up to 1,321 µg/l), toluene (up to 203 µg/l), and total petroleum hydrocarbons (TPH [up to 
22,600 µg/l as gasoline]).  Although xylene and toluene was detected in some of the soil gas 
samples at low concentrations, none of the other VOCs were detected in any of the soil gas 
samples.  Again, the presence of high concentrations of the VOCs mentioned above and their 
corresponding absence in the soil gas suggest that groundwater is probably not the source of 
these compounds.  Since groundwater is typically found at approximately 28 feet bgs, and the 
soil gas samples were collected at 5 and 15 feet bgs, these VOCs would have been detected in 
the deeper soil gas probes if off-gassing from the groundwater was occurring.   

Based on the available data, it appears that the VOCs detected in the soil gas are probably 
originating from a near-surface source, and the lack of correlation between the VOCs in the 
groundwater and soil gas suggests that the near-surface source, if any, has not contributed to the 
VOC-impacted groundwater. 
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HUMAN HEALTH RISK EVALUATION 

McDaniel Lambert conducted an evaluation of the potential future human health risks from 
indoor vapor intrusion due to the detected VOCs in the soil gas samples collected in the vicinity 
of the former Manley Oil building on the site.  A copy of the report compiled by McDaniel 
Lambert is provided as Attachment 1.   

The health evaluation primarily focused on the potential exposures of residents or business 
employees who may reside or work in future onsite buildings.  Based on the human health risk 
evaluation, the potential cancer risks from VOC vapor intrusion to future commercial business 
employees were found to be below the California Proposition 65 cancer risk level (1 x 10-5 or 
1 in 100,000).  Cancer risks for future residents were found at the California Proposition 65 
cancer risk level of 1 x 10-5, driven primarily by modeled concentrations of PCE in indoor air.  
Noncancer hazards for both groups were all well below the target value of 1. 

CONCLUSIONS 

The analytical results show that soil gas, especially around the former Manley Oil building, is 
impacted by VOCs.  At present, the site poses a potential risk to future residential receptors due 
to inhalation of soil gas.  The primary risk driver within the soil gas is PCE.  The data and site 
configuration suggest that most of the VOCs, and certainly PCE, originate from a near-surface 
source around the east end of the Manley Oil building.  The lack of certain VOCs, such as MEK 
and acetone, in groundwater further argue that the PCE source is not off-gassing from 
groundwater.  It is not possible, however, to clearly delineate the PCE source at this time with 
the available data.   

In its current state, portions of the site are not suitable for unrestricted use.  However, it is 
believed that if the impacted soil gas is remediated the environmental issues originating from the 
site will have been addressed in a manner protective of human health.  As such, alternative uses 
of the site can be considered consistent with an LUC attached to the property that addresses the 
underlying regional groundwater condition. 

If you have any questions regarding this report or require additional information, please do not 
hesitate to call. 

Respectfully submitted, 
 
AVOCET ENVIRONMENTAL, INC. 
 
 
 
Robert Van Hyning, P.E. 
Principal 
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Attachments 
cc: Benett Greenwald – The Greenwald Company 
 Richard Bayer, Esq. 
 Rita Kamat – Department of Toxic Substances Control 
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 SGP01A 02/15/07 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <25.0 <5.0 <25.0 <5.0 <25.0 <25.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0
02/15/07 10.0 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <9.4 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <24.0 <4.7 <24.0 <4.7 <24.0 <24.0 <4.7 <4.7 <4.7 <4.7 <4.7 <9.4

 DP001 02/15/07 15.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <25.0 <5.0 <25.0 <5.0 <25.0 <25.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0
02/15/07 15.0 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <12.0 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <29.0 <5.8 <29.0 <5.8 <29.0 <29.0 <5.8 <5.8 <5.8 <5.8 <5.8 <12.0

 SGP02 02/15/07 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <25.0 <5.0 <25.0 <5.0 <25.0 <25.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0
02/15/07 10.0 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <11.0 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <27.0 <5.4 <27.0 <5.4 <27.0 <27.0 <5.4 <5.4 <5.4 <5.4 <5.4 <11.0

 DP002 02/15/07 15.0 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <9.6 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <24.0 <4.8 <24.0 <4.8 <24.0 <24.0 <4.8 <4.8 <4.8 <4.8 <4.8 <9.6
 SGP03 02/15/07 5.0 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <11.0 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <27.0 <5.4 <27.0 <5.4 <27.0 <27.0 <5.4 <5.4 <5.4 <5.4 <5.4 <11.0
 SGP04 02/15/07 5.0 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <9.3 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <23.0 <4.6 <23.0 <4.6 <23.0 <23.0 <4.6 <4.6 <4.6 <4.6 <4.6 <9.3

02/15/07 10.0 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <9.5 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <24.0 <4.8 <24.0 <4.8 <24.0 <24.0 <4.8 <4.8 <4.8 <4.8 <4.8 <9.5
 DP004 02/15/07 15.0 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <10.0 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <26.0 <5.2 <26.0 <5.2 <26.0 <26.0 <5.2 <5.2 <5.2 <5.2 <5.2 <10.0
 SGP05 02/15/07 5.0 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <9.6 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <24.0 <4.8 <24.0 <4.8 <24.0 <24.0 <4.8 <4.8 <4.8 <4.8 <4.8 <9.6

02/15/07 10.0 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <9.0 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <22.0 <4.5 <22.0 <4.5 <22.0 <22.0 <4.5 <4.5 <4.5 <4.5 <4.5 <9.0
 DP005 02/15/07 15.0 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <10.0 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <26.0 <5.2 <26.0 <5.2 <26.0 <26.0 <5.2 <5.2 <5.2 <5.2 <5.2 <10.0
 Screening Criteria
 Region 9 Residential Preliminary Remediation Goals (PRGs) 3,200 1,200,000 410 730 510,000 120,000 - - - - 34 62,000 52,000 30 32 600,000 280 340 21,000 530,000 100,000 3,400 - - 22,000,000 160,000 - - - - 5,300,000 14,000,000 640 28,000 - - 820 62,000 3,900
 Region 9 Industrial Preliminary Remediation Goals (PRGs) 7,300 1,200,000 930 1,600 1,700,000 410,000 - - - - 76 220,000 170,000 76 73 600,000 600 740 70,000 600,000 360,000 7,900 - - 110,000,000 560,000 - - - - 47,000,000 54,000,000 1,400 92,000 - - 1,800 220,000 13,000

Notes:  Analyses conducted by Severn Trent Laboratories, Inc. using EPA Method 8260B.
< Denotes nondetected at the Reporting Limit (RL) indicated.
Bold type indicates reported at detectable concentration.
J Flag denotes estimated concentration between the Reporting Limit (RL) and the Method Detection Limit (MDL).



Table 1
Summary of Soil VOC Analyses

(Concentrations are in ug/kg)
Former Aliso Street MGP Facility

Los Angeles, California
Page 2 of 2

  B
or

in
g 

N
o.

  S
am

pl
e 

D
at

e

  S
am

pl
e 

D
ep

th
  (

fe
et

 b
gs

)

 SGP01A 02/15/07 5.0
02/15/07 10.0

 DP001 02/15/07 15.0
02/15/07 15.0

 SGP02 02/15/07 5.0
02/15/07 10.0

 DP002 02/15/07 15.0
 SGP03 02/15/07 5.0
 SGP04 02/15/07 5.0

02/15/07 10.0
 DP004 02/15/07 15.0
 SGP05 02/15/07 5.0

02/15/07 10.0
 DP005 02/15/07 15.0
 Screening Criteria
 Region 9 Residential Preliminary Remediation Goals (PRGs)
 Region 9 Industrial Preliminary Remediation Goals (PRGs)

  C
ar

bo
n 

di
su

lfi
de

  C
ar

bo
n 

te
tr

ac
hl

or
id

e 
(T

et
ra

ch
lo

ro
m

et
ha

ne
)

  C
hl

or
ob

en
ze

ne

  C
hl

or
oe

th
an

e

  C
hl

or
of

or
m

 (T
ri

ch
lo

ro
m

et
ha

ne
)

  C
hl

or
om

et
ha

ne
 (M

et
hy

l c
hl

or
id

e)

  c
is

-1
,2

-D
ic

hl
or

oe
th

en
e

  c
is

-1
,3

-D
ic

hl
or

op
ro

pe
ne

  D
ib

ro
m

oc
hl

or
om

et
ha

ne

  D
ib

ro
m

om
et

ha
ne

  D
ic

hl
or

od
ifl

uo
ro

m
et

ha
ne

  E
th

yl
be

nz
en

e

  H
ex

ac
hl

or
ob

ut
ad

ie
ne

 (1
,3

-H
ex

ac
hl

or
ob

ut
ad

ie
ne

)

  I
so

pr
op

yl
be

nz
en

e

  m
- &

 p
-X

yl
en

es

  M
et

hy
le

ne
 c

hl
or

id
e 

(D
ic

hl
or

om
et

ha
ne

, D
C

M
)

  M
T

B
E

  N
ap

ht
ha

le
ne

  n
-B

ut
yl

be
nz

en
e

  n
-P

ro
py

lb
en

ze
ne

  o
-X

yl
en

e

  p
-I

so
pr

op
yl

to
lu

en
e 

(4
-I

so
pr

op
yl

to
lu

en
e)

  s
ec

-B
ut

yl
be

nz
en

e

  S
ty

re
ne

  t
er

t-
B

ut
yl

be
nz

en
e

  T
et

ra
ch

lo
ro

et
he

ne
 (T

et
ra

ch
lo

ro
et

hy
le

ne
)

  T
ol

ue
ne

 (M
et

hy
l b

en
ze

ne
)

  t
ra

ns
-1

,2
-D

ic
hl

or
oe

th
en

e

  t
ra

ns
-1

,3
-D

ic
hl

or
op

ro
pe

ne

  T
ri

ch
lo

ro
et

he
ne

 (T
C

E
)

  T
ri

ch
lo

ro
flu

or
om

et
ha

ne

  V
in

yl
 c

hl
or

id
e 

(C
hl

or
oe

th
en

e)

<5.0 <5.0 <5.0 <10.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0
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<5.8 <5.8 <5.8 <12.0 <5.8 <12.0 <5.8 <5.8 <5.8 <5.8 <12.0 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <12.0 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <12.0 <5.8
<5.0 <5.0 <5.0 <10.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0 <5.0
<5.4 <5.4 <5.4 <11.0 <5.4 <11.0 <5.4 <5.4 <5.4 <5.4 <11.0 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <11.0 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <11.0 <5.4
<4.8 <4.8 <4.8 <9.6 <4.8 <9.6 <4.8 <4.8 <4.8 <4.8 <9.6 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <9.6 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <9.6 <4.8
<5.4 <5.4 <5.4 <11.0 <5.4 <11.0 <5.4 <5.4 <5.4 <5.4 <11.0 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <5.4 <11.0 <5.4 2.7 J <5.4 <5.4 <5.4 <5.4 <11.0 <5.4
<4.6 <4.6 <4.6 <9.3 <4.6 <9.3 <4.6 <4.6 <4.6 <4.6 <9.3 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <9.3 <4.6 <4.6 <4.6 <4.6 <4.6 <4.6 <9.3 <4.6
<4.8 <4.8 <4.8 <9.5 <4.8 <9.5 <4.8 <4.8 <4.8 <4.8 <9.5 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <9.5 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <9.5 <4.8
<5.2 <5.2 <5.2 <10.0 <5.2 <10.0 <5.2 <5.2 <5.2 <5.2 <10.0 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <10.0 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <10.0 <5.2
<4.8 <4.8 <4.8 <9.6 <4.8 <9.6 <4.8 <4.8 <4.8 <4.8 <9.6 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <9.6 <4.8 <4.8 <4.8 <4.8 <4.8 <4.8 <9.6 <4.8
<4.5 <4.5 <4.5 <9.0 <4.5 <9.0 <4.5 <4.5 <4.5 <4.5 <9.0 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <9.0 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <9.0 <4.5
<5.2 <5.2 <5.2 <10.0 <5.2 <10.0 <5.2 <5.2 <5.2 <5.2 <10.0 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <10.0 <5.2 <5.2 <5.2 <5.2 <5.2 <5.2 <10.0 <5.2

360,000 250 150,000 3,000 220 47,000 43,000 780 1,100 - 94,000 400,000 6,200 570,000 270,000 9,100 32,000 56,000 240,000 240,000 - - - - 220,000 1,700,000 - - 480 520,000 69,000 520,000 - - 390,000 79
720,000 550 530,000 6,500 470 160,000 150,000 1,800 2,600 - 310,000 400,000 22,000 2,000,000 420,000 21,000 70,000 190,000 240,000 240,000 - - - - 220,000 1,700,000 - - 1,300 520,000 230,000 520,000 - - 2,000,000 75

Notes:  Analyses conducted by American Scientific Laboratories, Inc. using EPA Method 8260B.
< Denotes nondetected at the Reporting Limit (RL) indicated.
Bold type indicates reported at detectable concentration.
J Flag denotes estimated concentration between the Reporting Limit (RL) and the Method Detection Limit (MDL).
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SGP01A 02/19/07 5.0 4.7 J <14.0 <11.0 <8.1 <7.9 <15.0 <37.0 <15.0 <15.0 <12.0 <8.1 <9.2 <14.0 <15.0 <12.0 <12.0 190.0 22.0 J 4.7 J <41.0 25.0 <6.4 <130.0 <13.0
DP001 02/19/07 15.0 <11.0 <14.0 <11.0 <8.1 <7.9 <15.0 <37.0 <15.0 <15.0 <12.0 <8.1 <9.2 <14.0 <15.0 <12.0 <12.0 220.0 17.0 J 8.5 J <41.0 30.0 <6.4 <130.0 <13.0
SGP02 02/15/07 5.0 <48.0 <61.0 <48.0 <35.0 <34.0 <65.0 <160.0 <65.0 <65.0 <52.0 <35.0 <40.0 <61.0 <65.0 <52.0 <52.0 1,800.0 <180.0 <43.0 <180.0 300.0 <28.0 <570.0 <57.0
DP002 02/15/07 15.0 <45.0 <57.0 <45.0 <33.0 <32.0 <61.0 <150.0 <61.0 <61.0 <49.0 <33.0 <38.0 <57.0 <61.0 <49.0 <49.0 1,800.0 25.0 J <40.0 <170.0 300.0 <26.0 <530.0 <53.0
SGP03 02/15/07 5.0 5.8 J <14.0 <11.0 <8.1 <7.9 <15.0 <37.0 <15.0 <15.0 <12.0 <8.1 <9.2 <14.0 <15.0 <12.0 <12.0 9.1 J <41.0 <41.0 <21.0 3.5 J <130.0 <13.0
SGP04 02/15/07 5.0 7.1 J <14.0 <11.0 <8.1 <7.9 <15.0 <37.0 <15.0 <15.0 <12.0 <8.1 <9.2 <14.0 <15.0 <12.0 <12.0 15.0 J <41.0 <41.0 7.2 J <6.4 <130.0 <13.0
DP004 02/15/07 15.0 8.2 J <14.0 <11.0 <8.1 <7.9 <15.0 <37.0 8.8 J <15.0 <12.0 <8.1 <9.2 <14.0 <15.0 <12.0 <12.0 27.0 J <41.0 7.1 J <41.0 31.0 <6.4 <130.0 <13.0
SGP05 02/15/07 5.0 3.5 J <14.0 <11.0 <8.1 <7.9 <15.0 <37.0 <15.0 <15.0 <12.0 <8.1 <9.2 <14.0 <15.0 <12.0 <12.0 610.0 33.0 J 8.2 J <41.0 37.0 <6.4 <130.0 <13.0
DP005 02/15/07 15.0 3.9 J <14.0 <11.0 <8.1 <7.9 <15.0 <37.0 <15.0 <15.0 <12.0 <8.1 <9.2 <14.0 <15.0 <12.0 <12.0 550.0 31.0 J <41.0 35.0 <6.4 <130.0 <13.0

Notes:  Analyses conducted by Severn Trent Laboratories, Inc. using EPA-2 TO-15.
< Denotes nondetected at the Reporting Limit (RL) indicated.
Bold type indicates reported at detectable concentration.
J Flag denotes estimated concentration between the Reporting Limit (RL) and the Method Detection Limit (MDL).
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Table 2
Summary of Soil Gas VOC Analyses

(Concentrations are in ug/m3)
Former Aliso Street MGP Facility

Los Angeles, California
Page 2 of 2
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<21.0 <7.8 <31.0 <13.0 <9.2 <10.0 <7.8 <8.2 <7.9 <9.1 <17.0 2.6 J <8.7 <43.0 <6.9 <8.5 2,000.0 8.6 <7.9 <9.1 22.0 <11.0 <35.0 <5.1 19.0
<21.0 <7.8 <31.0 <13.0 <9.2 <10.0 <7.8 <8.2 <7.9 <9.1 <17.0 2.9 J 6.9 J <43.0 3.3 J <8.5 1,900.0 18.0 <7.9 <9.1 10.0 J <11.0 <35.0 <5.1 40.0
<91.0 <34.0 <130.0 <57.0 <40.0 <44.0 <34.0 <36.0 <34.0 <40.0 <74.0 <43.0 <38.0 <190.0 <30.0 <37.0 1,300.0 <33.0 <34.0 <40.0 <11.0 <48.0 <150.0 <22.0 <38.0
<86.0 <32.0 <130.0 <53.0 <38.0 <1.0 <32.0 <33.0 <32.0 <37.0 <69.0 <40.0 <35.0 <180.0 <28.0 <35.0 1,500.0 12.0 J <32.0 <37.0 11.0 J <45.0 <140.0 <21.0 24.0 J
<21.0 <7.8 <31.0 <13.0 <9.2 <10.0 <7.8 <8.2 <7.9 <9.1 <17.0 2.5 J <8.7 <43.0 <6.9 <8.5 3,100.0 6.9 J <7.9 <9.1 21.0 <11.0 <35.0 <5.1 16.0
<21.0 <7.8 <31.0 <13.0 <9.2 <10.0 <7.8 <8.2 <7.9 <9.1 <17.0 3.2 J <8.7 <43.0 4.5 J <8.5 330.0 7.1 J <7.9 <9.1 <11.0 <11.0 <35.0 <5.1 18.0
<21.0 <7.8 <31.0 <13.0 <9.2 <10.0 <7.8 <8.2 <7.9 <9.1 <17.0 3.3 J 4.3 J <43.0 3.9 J <8.5 440.0 12.0 <7.9 <9.1 <11.0 <11.0 <35.0 <5.1 26.0
<21.0 <7.8 <31.0 <13.0 <9.2 <10.0 <7.8 <8.2 <7.9 <9.1 <17.0 3.5 J 7.0 J <43.0 3.9 J <8.5 91.0 17.0 <7.9 <9.1 <11.0 130.0 <35.0 <5.1 43.0
<21.0 <7.8 <31.0 <13.0 <9.2 <10.0 <7.8 3.8 J <7.9 <9.1 <17.0 3.4 J <8.7 <43.0 3.9 J <8.5 77.0 5.2 J <7.9 <9.1 <11.0 54.0 <35.0 <5.1 13.0

Analyses conducted by Severn Trent Laboratories, Inc. using EPA-2 TO-15.
< Denotes nondetected at the Reporting Limit (RL) indicated.
Bold type indicates reported at detectable concentration.
J Flag denotes estimated concentration between the Reporting Limit (RL) and the Method Detection Limit (MDL).
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REFERENCE:
7.5 MINUTE U.S.G.S. TOPOGRAPHIC MAPS
OF HOLLYWOOD AND LOS ANGELES, CALIFORNIA
DATED: 1966
PHOTOREVISED: 1981
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Attachment 1 
 

Soil Gas Human Health Risk Evaluation Report 
McDaniel Lambert, March 28, 2007 
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March 28, 2007 
 
Robert Van Hyning 
Avocet Environmental Inc. 
16 Technology, Suite 154 
Irvine, CA 92618 
 
Subject:   Former Aliso Street MGP Facility, Block N, 

Soil Gas Human Health Risk Evaluation  
 
Dear Robert, 
Per your request, McDaniel Lambert, Inc. has conducted an evaluation of the potential 
future human health risks from indoor air vapor intrusion as a result of volatile organic 
compound (VOCs) vapors in soil below the former Aliso Street MGP Facility (Block N) 
in Los Angeles, CA.  The health evaluation focuses on the potential exposures of future 
residents or business employees who may reside or work in buildings that may be built 
on the property.  Based on the health evaluation, we conclude that the potential cancer 
risks from VOC vapor intrusion to future commercial business employees are below 
California Proposition 65 cancer risk level (1 x 10-5 or 1 in 100,000).  Cancer risks for 
future residents are at the California Proposition 65 cancer risk level of 1 x 10-5, and are 
driven primarily by modeled concentrations of tetrachloroethene (also known as 
perchloroethylene or PCE) in indoor air.  Noncancer hazards for both populations are all 
well below the target value of 1. 
 
The health evaluation assessed the potential cancer risks and noncancer hazards from 
VOC-impacted soil and/or groundwater.  This letter describes the data used and how the 
potential health risks to future residents and business employees were evaluated.  The 
only exposure pathway considered was the inhalation of various VOC vapors in indoor 
air resulting from VOC-impacted soil/groundwater.  The exposures and associated risks 
were developed using the reasonable maximum exposure approach promulgated by 
California Environmental Protection Agency (Cal/EPA) and the United State EPA 
(USEPA).  These assumptions were made in accordance with regulatory guidance 
(Cal/EPA 1994, USEPA 1989) and best professional judgment.  Potential health risks 
were estimated by combining the maximum concentrations of VOCs detected in soil 
vapor from samples within and adjacent to the footprint of the former MGP and other 
industrial facilities with site-specific information (as available) and exposure 
assumptions. 
 
1.  Background 
The former Aliso Street MGP site is located in downtown Los Angeles, California.  The 
56-acre Aliso Street MGP site was divided into five sectors, A through E, to manage the 
remedial investigation and subsequent remediation activities.  Block N, the subject of this 
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health evaluation, is located in Sector C, which covers seven city blocks and 16.4 acres.  
Block N has the street address of 410 Center Street, with Ducommum Street to the north, 
Jackson Street to the south, Center Street to the west and railroad tracks and the Los 
Angeles River to the east (Figure 1).  Block N (the Site) contains three properties:  the 
former Manley Oil Company on the northern half of the Site, and the former Los Angeles 
Gas and Electric Corporate Plant property and the former Southern California Gas 
Company property on the southern portion of the Site.  The Manley Oil Building is 
located on the northwest corner of the Site (Figure 1).  Future uses of the Site may 
include light industrial, warehouses, commercial businesses, and mixed use residential. 
 
2.  Environmental Investigations and Results  
Earth Tech performed a Preliminary Endangerment Assessment (Earth Tech 1998) and a 
Remedial Investigation Report (Earth Tech 2001).  The geology and hydrology of the 
Site are summarized in both the Earth Tech (2001) and subsequent Tetra Tech reports 
(2005 and 2006).  In brief, sandy fill material was observed from the surface to 10 feet 
below ground surface (bgs) in central and northern sections of the Site.  Sand or gravelly 
sand was encountered from surface to 10 feet bgs in the southern section.  Groundwater 
underlying the Site has been encountered at 28 to 31 feet and the saturated zone consists 
of mostly coarse grained alluvial deposits.  Groundwater is contaminated with a number 
of volatile and semi-volatile compounds. 
 
Soil gas data were collected by both Earth Tech (2001) and Tetra Tech (2005).  In the 
Earth Tech 2001 investigation, soil vapor samples were collected from nine locations on 
the Block N property; three samples (including one duplicate) were collected in the Tetra 
Tech supplemental sampling in 2005.  All sample locations are shown in Figure 1.  The 
VOCs were analyzed by EPA Method TO-14 in the 2001 study and by TO-15 in the 2005 
study.  The maximum soil vapor concentrations reported in either of these two studies are 
presented in Table 1, along with the residential California Human Health Screening Level 
(CHHSL) for shallow soil gas (Cal/EPA 2005a).  No semi-volatile compounds such as 
naphthalene were detected in either soil gas study.  Based on comparisons to the available 
soil gas CHHSLs, PCE appears to be the primary chemical of potential concern (COPC).  
Maximum soil gas PCE concentrations (4280 ug/m3) exceeded the residential CHHSL by 
more than an order of magnitude, and were found in soil gas under the former Manley Oil 
Company building. 
 
Subsequent to both of these soil gas investigations, extensive soil remediation activities 
were carried out at the Site (Tetra Tech 2006).  The majority of the excavated and 
removed from the Site was in the northwest corner, and focused on vadose zone soils.  
However the area immediately around and under the Manley Oil Building, where the 
highest soil gas PCE concentrations were detected, was not remediated.  Groundwater 
remediation was not included as part of the 2006 removal activities.  Site cleanup was 
based on the most protective removal action goals, regardless of whether the goals are 
protective of residents, workers, or groundwater.  The soil removal proceeded until the 
cleanup goals were achieved, demonstrated by the analytical results for confirmation 
samples collected prior to backfilling. 
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Table 1.  Maximum Soil Gas Concentrations from Earth Tech 2001 and Tetra Tech 
2005 Reports 

Chemical Historic Maximum 
Concentration (ug/m3) 

Residential Soil Gas 
CHHSL (ug/m3) 

1,1,1-Trichloroethane (TCA) 432 991000 
1,1-Dichloroethene 11 NA 
1,2,4-Trimethylbenzene 1640 NA 
1,3,5-Trimethylbenzene 534 NA 
1,4-Dichlorobenzene 10 NA 
Acetone 45 NA 
Benzene  150 36.2 
Bromodichloromethane 10 NA 
Chloroform 10 NA 
Dibromochloromethane 5 NA 
Dichlorodifluoromethane 5 NA 
Dicyclopentadiene 3320 NA 
Ethylbenzene 555 NA 
MTBE 209 4000 
Naphthalene ND1 31.9 
m,p-Xylenes1 2490 315000 
o-Xylene 856 315000 
Tetrachloroethene (PCE) 4280 180 
Toluene 2330 135000 
Trichloroethene (TCE) 52 528 
Trichlorofluoromethane 137 NA 

NA – Not available 
1ND* – Not detected at method detection limit of 10-210 ug/m3 
2CHHSL for m,p-xylenes is o-xylene, the representative value for mixed xylenes.  
 
To assess the current soil gas concentrations in the area of previous PCE detections, 
further sampling and analyses were performed by Avocet in March, 2007 (Avocet 2007).  
The five Avocet sampling locations are shown in Figure 1.  Four samples (SGP01-
SGP04) are clustered in an area underneath and next to the Former Manley Oil Building, 
with a fifth sample (SGP05) located in the south east corner of the Site where previous 
PCE soil gas concentrations were very low or nondetect.  Soil gas samples were taken at 
five and fifteen feet below ground surface (bgs) for all samples except SGP03, where 
only the five feet below bgs sample could be collected.  Boring data and methods for 
these samples are discussed in detail elsewhere (Avocet 2007). 
 
Soil gas samples were analyzed using USEPA Method TO-15.  The laboratory data 
sheets provided by Avocet (Severn Trent Laboratories, Inc.) were evaluated for data 
usability and method detection limits (MDLs) are sufficiently low for risk assessment 
purposes, particularly for key COPCs such as PCE.  The results of the 2007 soil gas 
sampling effort are summarized in Table 2.  During this soil gas sampling event, soil 
samples from the borings were also analyzed for VOCs (Avocet 2007).   The only 
detection was of PCE, 2.7 mg/kg at SGPO3 (see Figure 1). 
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3.  Conceptual Exposure Model 
The USEPA (1989) defines an exposure pathway as “the course a chemical or pollutant 
takes from the source to the organism exposed.”  A complete exposure pathway requires 
four key elements:  chemical sources; migration routes (i.e., environmental transport); 
potentially exposed human receptors; and routes of exposure to impacted media (e.g., 
inhalation of chemicals in air).  All four factors are required for a complete exposure 
pathway; if any one factor is missing, the pathway is considered incomplete.  Because an 
incomplete pathway does not pose a potential health hazard, incomplete exposure 
pathways were not included in these health evaluations.   
 
Based on the data presented in the environmental investigations completed to date, the 
VOCs detected in soil vapor likely result from contaminated soil and/or groundwater at 
the Site.  Although most Site soils were cleaned to residential soil standards in 2006, the 
soils beneath and immediately around the former Manley Oil Building were not 
remediated (Tetra Tech 2006).  Volatilization of subsurface contamination into indoor air 
is assumed to be the only remaining exposure pathway at the Site.  Soil ingestion, 
inhalation, and dermal exposure are not assessed in this report, as they are considered 
minor exposure pathways given: 

• the extensive remediation of the Site to residential standards; 
• the probable location of existing PCE contamination (under the building); and  
• the future use of the Site (commercial and/or mixed commercial and high density 

residential) where little if any soil exposure would occur.   
 
To be health-protective and provide as much information as possible, three potential 
future Site receptors, representing receptors with the greatest potential exposures, were 
evaluated:  

• future residents (adults and children) 
• future commercial/business employees (adults) 

 
4.  Exposure Evaluation 
As described above, the only potential contact future residents and/or business employees 
may have with subsurface VOC-contamination at the Site is via the inhalation of VOC 
vapors in indoor air.  This is because volatile chemicals can enter indoor air through 
vapor migration.  The Avocet sampling effort included a total of five soil vapor sample 
locations taken within the footprint of the former MGP and related facilities (Avocet 
2007).  This level of soil gas sampling is adequate for health evaluations of a Site of this 
nature, particularly since previous soil gas sampling efforts identified the locations of 
concern (e.g. the northwest corner).  However, knowledge of future development and 
placement of future residences would increase the certainty of sampling adequacy.  The 
modeling of both indoor air vapor concentrations and inhalation of chemicals in indoor 
air via inhalation are described below. 
 
Any VOC detected during the 2007 soil gas sampling event were included as COPCs in 
the health evaluation.  As shown in Table 2, the chemicals carried forward are:  benzene, 
toluene, ethylbenzene, xylenes, acetone, 2-butanone, chloromethane, 
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dichlorodifluoromethane, 4-ethyltoluene, 2-hexanone, methylene chloride, PCE, 
trichloroethane, trichloroethene, trichlorofluoromethane, and 1,2,4-trimethylbenzene.  
 
Indoor Air Vapor Modeling 
Volatile chemicals may migrate from soil or groundwater to the indoor air of structures.  
In this health evaluation, the USEPA’s 2004 modification of the Advanced Soil Gas 
Model (SG ADV, Version 3.1) of the Johnson-Ettinger model (USEPA 2003) for vapor 
intrusion into indoor air was used to estimate the indoor air concentrations of VOCs 
detected in soil gas.  The model predicts the theoretical indoor air concentrations of a 
chemical based on the diffusion and advection of chemicals through soil and the building 
floor (e.g. concrete slab) and indoor air mixing processes. 
 
As shown in Table 3 below, default soil and building parameters recommended by 
USEPA (2003) and/or Cal/EPA (2005b) were used, as appropriate, to ensure conservative 
results.  To ensure that the health evaluations are conservative, the maximum soil vapor 
VOC concentrations within the footprint of the Site were used to model indoor air 
concentrations (Tables 2 and 4).  Given the limited detects of chemicals in soil, indoor air 
concentrations were modeled based on the depth at which the soil gas maximum was 
detected.1  Based on site boring logs (Earth Tech 2001; Avocet 2007), and to ensure 
conservative results, soil beneath the building (Layer B) was modeled as sand.  The 
resulting indoor air concentrations for residential and commercial receptors are presented 
in Table 4. 
 
Table 3.  Default Parameters Used in Johnson-Ettinger Vapor Intrusion Modeling 

Parameter (units) Model Values Source* 

Soil vapor concentration (μg/L) Site specific Avocet 2007 (See 
Table 4) 

Depth below grade to bottom of enclosed 
space floor (cm) 9 Cal/EPA 2005b 

Soil gas sampling depth below grade (cm) 152.4 (5’) or 
457.2 (15’) 

Avocet 2007 (See 
Table 4) 

Average soil temperature (°C) 22 Cal/EPA 2005b
Layer A thickness (cm) 19 Cal/EPA 2005b
Vadose zone SCS soil type (for soil vapor 
permeability) S (sand) Cal/EPA 2005b 

Layer A soil dry bulk density (g/cm3) 1.66 Sand default 
Layer A Total Porosity, % bulk volume 37.5 Sand default 
Layer A Effective Porosity, % bulk volume 5.4 Sand default 
Layer A soil carbon fraction (%) 0.2 Sand default 

Layer B thickness (cm) Site specific-
Layer A 

Depth of vapor 
sample used in 

Layer B soil type S (sand) Site-specific 
                                                 
1 If the source of subsurface vapors is above the sampling depth, estimated indoor air concentrations could 
be higher than those modeled based on this assumption. 
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Layer B soil dry bulk density (g/cm3) 1.66 Sand default 
Layer B Total Porosity, % bulk volume 37.5 Sand default 
Layer B Effective Porosity, % bulk volume 5.4 Sand default 
Layer B soil carbon fraction (%) 0.2 Sand default 
Soil-building pressure differential (g-cm-s2) 40 Cal/EPA 2005b

Indoor air exchange rate (1/h) 0.5 – residential 
1.0 - commercial Cal/EPA 2005b 

Average vapor flow rate into building 5 Cal/EPA 2005b
Enclosed space floor length (cm) 1000 Cal/EPA 2005b
Enclosed space floor width (cm) 1000 Cal/EPA 2005b
Enclosed space floor height (cm) 244 Cal/EPA 2005b

*As appropriate, default parameters are the same as those used by Cal/EPA to calculate advisory human-
exposure-based screening numbers (Cal/EPA 2005b).  Layer A thickness includes 9cm slab and 10cm of 
gravel (modeled as sand). 
 
Inhalation Exposure to Vapor in Indoor Air   
Equation 6-16 from the USEPA risk assessment guidelines (USEPA 1989a) was used to 
quantify the intake of PCE from the indoor air vapor inhalation pathway: 
 

Ia = (Ca)(IR)(ET)(EF)(ED) / (BW)(AT) 
where 

Ia = Chemical intake from inhalation of a VOC in air (mg/kg-d) 
Ca = concentration of VOC in air (mg/m3) - from indoor air vapor modeling 
IR = inhalation rate (m3/h) 
ET = exposure time (h/d) 
EF = exposure frequency (d/y) 
ED = exposure duration (y) 
BW = body weight (kg) 
AT  = averaging time (d), ED x 365d/y (noncarcinogens); 70y x 365d/y 
   (carcinogens) 

 
For the three receptors evaluated, the inhalation exposure calculations are shown in Table 
5.  For adults, the inhalation rate is assumed to be 0.83 m3/hour; for children the 
inhalation rate is 0.42 m3/hour (USEPA 2002).  Residents conservatively are assumed to 
be exposed for 24 hours/day, 350 days/year while commercial employees are assumed to 
be inside the building for eight hours/day, 250 days/year (USEPA 2002 and site-specific).  
Adult body weights are 70 kg, while children are assumed to weigh 15 kg (USEPA 
2002).  The exposure duration for residents is 30 years, and for commercial workers is 25 
years (USEPA 2002). 
 
5.  Dose-Response Evaluation 
In accordance with Cal/EPA’s suggested hierarchy of sources to identify dose-response 
values (Cal/EPA 1992), the noncarcinogenic and carcinogenic dose-response values for 
the various VOCs were obtained from the Office of Environmental Health Hazard 
Evaluation (OEHHA) Toxicity Criteria Database (Cal/EPA 2006a; 2006b), the USEPA 
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Integrated Risk Information System (IRIS), or other California EPA sources.  These 
values are presented in Table 6. 
 
Reference Dose (RfD) 
The noncarcinogenic hazard associated with exposure to a chemical is expressed as the 
Hazard Quotient (HQ).  An HQ is the ratio of the estimated constituent intake, based on 
the measured or calculated exposure to the constituent (dose), divided by the appropriate 
oral or inhalation RfD.   
 
Cancer Slope Factor (CSF) 
The incremental lifetime cancer risk (ILCR) attributed to a carcinogen is calculated as a 
product of the daily intake (mg/kg-d) and the CSF.  The USEPA's model of 
carcinogenesis assumes the relationship between exposure to a carcinogen and cancer 
risk is linear over the entire dose range, except at very high doses (USEPA 1989).  This 
linearity assumes there is no threshold-of-exposure dose below which harmful effects 
will not occur.  Because of this, carcinogenic effects are considered to be cumulative 
across age groups when considering lifetime exposures.  CSFs are upper-bound (95% 
upper confidence limit [UCL]) estimates of the increased cancer risk per unit dose, in 
which risk is expressed as the probability that an individual will develop cancer within 
his or her lifetime as the result of exposure to a given level of a carcinogen.  All cancers 
or tumors are considered whether or not death results.  This approach is inherently 
conservative because of the no-threshold assumption and the use of the 95% UCL of the 
estimated slope of dose versus cancer risk.   
 
6.  Risk Characterization 
Human health risk evaluations calculate two different values to evaluate potential health 
impacts:  the Hazard Index (HI) and the ILCR.  For noncancer hazards, the potential for 
harmful effects from exposure to multiple chemicals is assessed by summing the HQs, 
with the resulting sum designated the Hazard Index (HI).  The risk that is acceptable is 
very much dependent on site-specific characteristics that include:  the number of people 
potentially exposed, the likelihood of exposure, the chemicals driving the risk, the future 
use(s) of the site, and the decisions of local risk managers.  The acceptable risk levels, 
and the results for future residents and/or business employees at the Site potentially 
exposed to VOC vapors in indoor air, are described below. 
 
Acceptable Non-Cancer Hazard    
The USEPA directive, Role of the Baseline Risk Evaluation in Superfund Remedy 
Selection Decisions (USEPA 1991) states that action is generally not warranted at a site 
when the cumulative non-carcinogenic Hazard Index (HI) is less than 1.0.  The level of 
concern increases as the HI increases above unity, although the two are not linearly 
related (USEPA 1989). 
 
Acceptable Cancer Risk 
The ILCR is compared to a range of acceptable probabilities to determine whether the 
potential risk poses an unacceptable health threat.  According to the revised National 
Contingency Plan (USEPA 1990), carcinogenic risks from exposures to chemicals are 
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considered to be unacceptable at a level greater than 1 x 10-4 (1 in 10,000), whereas risks 
less than 1 x 10-7 (1 in 10,000,000) are considered to be of minimal concern.  Action may 
or may not be necessary in the risk range of 10-7 to 10-4.  The USEPA directive, Role of 
the Baseline Risk Evaluation in Superfund Remedy Selection Decisions (USEPA 1991) 
states that action is generally not warranted at a site when the cumulative carcinogenic 
risk for current and future land use is less than 1 x 10-4.  The USEPA uses a potential 
excess individual lifetime cancer risk of 1 x 10-6 (1 in 1,000,000) as a point of departure 
for risk management actions.  As a risk management policy, the Cal/EPA generally uses 1 
x 10-5 (1 in 100,000) as its significant risk level, which also is used as a point of departure 
for risk management decisions (for example notification or clean-up). 
 
Results 
Tables 7 and 8 (below) present the ILCR and HI results for each receptor.  Because the 
reasonable maximum exposure (RME) approach was used to quantify potential health 
risks, if the RME values are below acceptable limits, then all other, lesser exposures 
related to the receptors are below these limits (USEPA 1989). 
 
Table 8.  Summary of Noncancer Hazard and Cancer Risk from VOC Soil Vapors 
for Future Residents and Business Employees 

Receptor Noncancer Hazard Cancer Risk 
Resident:  Adult 0.11 1E-05 
                  Child 0.25  
 Commercial User:  Adult 0.01 9E-07 

1E-05 = 0.0000001 = 1 excess cancers per hundred thousand residents exposed. 
 
7. Conclusions and Recommendations 
This human health risk evaluation looked at the potential cancer risks and noncancer 
hazards to future residents and commercial employees from VOCs detected in soil gas, 
including PCE, in the vicinity of the Former Manley Oil Company at the Site.  
Information regarding the concentrations of PCE and other VOCs is available in the 
environmental site assessments performed by Earth Tech, Tetra Tech, and Avocet (2001, 
2005, and 2007, respectively).  Based on environmental data from the Site, only potential 
exposure to VOC vapors was considered.  Redevelopment plans include the possible 
excavation of soils if warranted based on field observations.   
 
The exposures and associated risks detailed in this evaluation were developed using the 
reasonable maximum exposure approach promulgated by Cal/EPA and USEPA, along 
with site-specific information and conservative assumptions.  These assumptions were 
made in accordance with regulatory guidance (Cal/EPA 1994, USEPA 1989), current 
zoning for the property, future potential uses, and best professional judgment. 
 
The estimated noncancer hazards are well below the level of concern of 1.0 for both 
future residents (adult and child) and commercial users (see Tables 7 and 8).  The 
estimated cancer risks to future commercial users are well within the 1x10-4 (1 in 10,000) 
to 1x10-7 (1 in 10,000,000) acceptable risk management range stipulated by the USEPA 
(1990), and are below the California Proposition 65 point of departure of 1x10-5 (10 in 
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100,000).  The estimated cancer risks to future residents are within the 1x10-4 (1 in 
10,000) to 1x10-7 (1 in 10,000,000) acceptable risk management range stipulated by the 
USEPA (1990), but are at the California Proposition 65 point of departure of 1x10-5 (10 
in 100,000).  The cancer risks are driven by estimated indoor air PCE concentrations, 
modeled from maximum PCE soil vapor concentrations.  
 
The major conclusions of this evaluation are: 

• This health evaluation covers only exposure to indoor VOC vapors from 
subsurface contamination. 

• The total noncancer hazards from VOCs detected in soil gas near the Manley Oil 
Company Building are below the USEPA level of concern. 

• The total cancer risk posed by VOCs detected in soil gas near the Manley Oil 
Company Building to future commercial users is within the USEPA acceptable 
risk management range of 1x10-7 to 1x10-4, and below the California Proposition 
65 risk management point of departure (1 x 10-5 or 1 in 100,000). 

• The total cancer risk posed by VOCs detected in soil gas near the Manley Oil 
Company Building to future residential users is within the USEPA acceptable risk 
management range of 1x10-7 to 1x10-4, and at the California Proposition 65 risk 
management point of departure (1 x 10-5 or 1 in 100,000). 

• PCE in soil gas is the major risk driver at the Site. 
• Based on our experience with soil gas modeling, use of the ground floor of future 

buildings as commercial space or parking and upper floors as residential should 
be health protective of residents without further remediation. Vapor barriers could 
also be a very effective mitigation tool allowing residential use of the Site.  

 
If you need additional information regarding the health risk evaluation, or assistance 
communicating these results to interested parties, please contact either myself or Becky 
Countway. 
 
Sincerely, 

 
Charles Lambert, Ph.D., DABT 
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Table 2
Soil Vapor Chemical of Potential Concern Selection Summary

Frequency NonDetects Detects
Chemical Matrix Detects / Total Min – Max Min – Max COPC? Rationale

BTEX
Benzene soil gas 1 / 9 11 % 6.4 - 6.4 3.5 - 3.5 Yes
Ethylbenzene soil gas 3 / 9 33 % 8.7 - 8.7 4.3 - 7.0 Yes
Toluene soil gas 8 / 9 89 % 7.5 - 7.5 5.2 - 18 Yes
Xylenes (total) soil gas 8 / 9 89 % 8.7 - 8.7 13 - 43 Yes
Volatile Organic Compounds (VOCs)
Acetone soil gas 8 / 9 89 % 24 - 24 7.2 - 300 Yes
Benzyl chloride soil gas 0 / 9 0 % 130 - 130 - No Never Detected
Bromodichloromethane soil gas 0 / 9 0 % 13 - 13 - No Never Detected
Bromoform soil gas 0 / 9 0 % 21 - 21 - No Never Detected
Bromomethane soil gas 0 / 9 0 % 7.8 - 7.8 - No Never Detected
2-Butanone soil gas 9 / 9 100 % - 9.1 - 1800 Yes
Carbon disulfide soil gas 0 / 9 0 % 31 - 31 - No Never Detected
Carbon tetrachloride soil gas 0 / 9 0 % 13 - 13 - No Never Detected
Chlorobenzene soil gas 0 / 9 0 % 9.2 - 9.2 - No Never Detected
Chloroethane soil gas 0 / 9 0 % 10 - 10 - No Never Detected
Chloroform soil gas 0 / 9 0 % 7.8 - 7.8 - No Never Detected
Chloromethane soil gas 1 / 9 11 % 8.2 - 8.2 3.8 - 3.8 Yes
Dibromochloromethane soil gas 0 / 9 0 % 17 - 17 - No Never Detected
1,2-Dibromoethane soil gas 0 / 9 0 % 15 - 15 - No Never Detected
1,2-Dichlorobenzene soil gas 0 / 9 0 % 12 - 12 - No Never Detected
1,3-Dichlorobenzene soil gas 0 / 9 0 % 12 - 12 - No Never Detected
1,4-Dichlorobenzene soil gas 0 / 9 0 % 12 - 12 - No Never Detected
Dichlorodifluoromethane soil gas 0 / 9 0 % 9.9 - 9.9 2.6 - 3.5 Yes
1,1-Dichloroethane soil gas 0 / 9 0 % 8.1 - 8.1 - No Never Detected
1,2-Dichloroethane soil gas 0 / 9 0 % 8.1 - 8.1 - No Never Detected
1,1-Dichloroethene soil gas 0 / 9 0 % 7.9 - 7.9 - No Never Detected
cis-1,2-Dichloroethene soil gas 0 / 9 0 % 7.9 - 7.9 - No Never Detected
trans-1,2-Dichloroethene soil gas 0 / 9 0 % 7.9 - 7.9 - No Never Detected
1,2-Dichloropropane soil gas 0 / 9 0 % 9.2 - 9.2 - No Never Detected
cis-1,3-Dichloropropene soil gas 0 / 9 0 % 9.1 - 9.1 - No Never Detected
trans-1,3-Dichloropropene soil gas 0 / 9 0 % 9.1 - 9.1 - No Never Detected
1,2-Dichloro-1,1,2,2-tetraflouroethane soil gas 0 / 9 0 % 14 - 14 - No Never Detected
4-Ethyltoluene soil gas 4 / 9 44 % - 4.7 - 8.5 Yes
2-Hexanone soil gas 5 / 9 56 % 41 - 41 17 - 33 Yes
Methylene chloride soil gas 5 / 9 56 % 6.9 - 6.9 3.3 - 4.5 Yes
4-Methyl-2-pentanone soil gas 0 / 9 0 % 41 - 41 - No Never Detected
Styrene soil gas 0 / 9 0 % 8.5 - 8.5 - No Never Detected
1,1,2,2-Tetrachloroethane soil gas 0 / 9 0 % 14 - 14 - No Never Detected
Tetrachloroethene soil gas 9 / 9 100 % - 77 - 3100 Yes
1,2,4-Trichlorobenzene soil gas 0 / 9 0 % 37 - 37 - No Never Detected
1,1,1-Trichloroethane soil gas 6 / 9 67 % 11 - 11 3.5000 - 8.2000 Yes
1,1,2-Trichloroethane soil gas 0 / 9 0 % 11 - 11 - No Never Detected
Trichloroethene soil gas 4 / 9 44 % 11 - 11 10 - 22 Yes
Trichlorofluoromethane soil gas 2 / 9 22 % 11 - 11 54 - 130 Yes
1,1,2-Trichlorotrifluoroethane soil gas 0 / 9 0 % 15 - 15 - No Never Detected
1,2,4-Trimethylbenzene soil gas 0 / 9 0 % 15 - 15 8.8 - 8.8 Yes
1,3,5-Trimethylbenzene soil gas 0 / 9 0 % 15 - 15 - No Never Detected
Vinyl acetate soil gas 0 / 9 0 % 35 - 35 - No Never Detected
Vinyl chloride soil gas 0 / 9 0 % 5.1 - 5.1 - No Never Detected
Semiolatile Organic Compounds (SVOCs)
Hexachlorobutadiene soil gas 0 / 9 0 % 43 - 43 - No Never Detected

Percent 
Detects

1/1



Table 4
Exposure Point Concentrations

Chemical

Soil Gas 
Concentration 

(ug/m3)

Residential 
Indoor Vapor 

(mg/m3)

Commercial 
Indoor Vapor 

(mg/m3) Comments
BTEX
Benzene 3.5 4.68E-06 2.34E-06 Maximum detect at 5' bgs
Ethylbenzene 7 8.67E-06 4.33E-06 Maximum detect at 5' bgs.
Toluene 17 2.26E-05 1.13E-05 Maximum detect of 18 at 15' bgs
Xylenes (total) 43 5.72E-05 2.86E-05 Maximum detect at 5' bgs
VOCs
Acetone 300 4.62E-04 2.31E-04 Maximum detect at 5' bgs
2-Butanone 1800 2.31E-02 1.16E-02 Maximum detect at 5' bgs
Chloromethane 4.1 6.35E-06 3.18E-06 Maximum non-detect at 5' bgs
Dichlorodifluoromethane 3.5 4.08E-06 2.04E-06 Maximum detect at 15' bgs
4-Ethyltoluene 8.5 NA NA
2-Hexanone 33 NA NA
Methylene chloride 4.5 6.39E-06 3.19E-06 Maximum detect at 5' bgs
Tetrachloroethene 3100 3.76E-03 1.88E-03 Maximum detect at 5' bgs
1,1,1-Trichloroethane 7.1 8.96E-06 4.48E-06 Maximum detect of 8.2 at 15' bgs
Trichloroethene 22 2.79E-05 1.40E-05 Maximum detect at 5' bgs
Trichlorofluoromethane 130 1.73E-04 8.64E-05 Maximum detect at 5' bgs
1,2,4-Trimethylbenzene 8.8 4.50E-06 2.25E-06 Only detect at 15' bgs



Table 5
Intake Factors for Exposure via Inhalation of Indoor Vapors

Indoor Vapor Inhalation Intake Factor (IFinh):

IFinh =  

IFinh/adj =

IFinh =  Indoor Air Inhalation Intake Factor, m3 air/kg body weight-day

IR    = Inhalation Rate, m3/hour
ET   = Indoor Exposure Time, hours/day
EF   = Exposure Frequency, days/year
ED   = Exposure Duration, years
BW  = Body Weight, kg
AT   = Averaging Time, days

Adult
Child (0-6 

years)
IR 0.83 0.42 0.83
ET 24 24 8
EF 350 350 250
ED 24 6 25
BW 70 15 70

ATcarcinogens 25550 25550 25550
ATnonarcinogens 8760 2190 9125

PATHWAY-SPECIFIC INTAKE FACTORS:
Chemical-Specific Intake Factors via Inhalation (IFinh), m

3 air/kg body weight-day

Carcinogens 1.49E-01 NA 2.33E-02
Noncarcinogens 2.74E-01 6.39E-01 6.52E-02

NA = Not applicable

Exposure 
Variable

Population
Recreational User

Commercial  
Users

InhRchild x  ETchild x EFchild x Edchild

BWchild x AT
+ InhRadult x ETadult x EFadult x EDadult

BWadult x AT

InhR x ET x EF x ED
BW x AT



Table 6
Chemicals of Potential Concern Toxicity Criteria

Inhalation CSF 
(mg/kg-day)-1 Source

Inhalation 
RfD (mg/kg-

day) Source
BTEX
Benzene 1.02E-01 Cal/EPA 1.71E-02 Cal/EPA

Ethylbenzene 3.85E-03
USEPA Region IX 2002 

(NCEA) 5.71E-01 Cal/EPA
Toluene NC 8.57E-02 Cal/EPA
Xylenes (total) NC 2.00E-01 Cal/EPA
VOCs
Acetone NC 9.00E-01 r
2-Butanone NC 1.43E+00 IRIS

Chloromethane 6.30E-03
USEPA Region IX 2002 

(Heast) 2.57E-02 IRIS
Dichlorodifluoromethane NC 5.71E-02 USEPA Region IX (Heast)
4-Ethyltoluene NC NC
2-Hexanone NC NC
Methylene chloride 3.50E-03 Cal/EPA 1.14E-01 Cal/EPA
Tetrachloroethene 2.07E-02 Cal/EPA 1.00E-02 Cal/EPA (Ch REL)
1,1,1-Trichloroethane NC 6.30E-01 OEHHA (IRIS; NC in IRIS)
Trichloroethene 7.00E-03 Cal/EPA 1.71E-01 Cal/EPA
Trichlorofluoromethane NC 2.00E-01 USEPA Region IX (Heast)
1,2,4-Trimethylbenzene NC 1.70E-03 USEPA Region IX (PPRTV)

NA = Not Applicable
NC = No Criteria
Not Avail = Not Available

Sources:
Cal/EPA = California Office of Environmental Health Hazard Assessment (OHHEA) Toxicity Criteria Database (Cal/EPA 2006)
OEHHA = Human-Exposure-Based Screening Numbers Developed to Aid Estimation of Cleanup Costs for Contaminated Soil (Cal/EPA 200
IRIS = USEPA's Integrated Risk Information System (http://www.epa.gov/iris/) (USEPA 2006)
USEPA Region IX = Region IX PRGs (2004a)

Heast = Health effects summary tables as cited by USEPA Region IX PRGs
NCEA = USEPA's National Center for Environmental Assessment as cited by USEPA Region IX PRGs
PPRTV = Provisional Peer Reviewed Toxicity Values as cited by USEPA Region IX PRGs

r = route extrapolation

Noncancer Reference Doses (RfD)Cancer Slope Factors (CSF)

CHEMICAL



Table 7
Risk Estimates for Exposure via Inhalation of Indoor Vapors

Age-Adjusted 
Residential 

User
Commercial 

Users
Adult 

Resident
Child 

Resident
Commercial 

Users
BTEX
Benzene 7.06E-08 5.53E-09 7.48E-05 1.74E-04 8.90E-06
Ethylbenzene 4.96E-09 3.89E-10 4.16E-06 9.70E-06 4.95E-07
Toluene NC NC 7.22E-05 1.69E-04 8.60E-06
Xylenes (total) NC NC 7.83E-05 1.83E-04 9.32E-06
VOCs
Acetone NC NC 1.41E-04 3.28E-04 1.68E-05
2-Butanone NC NC 4.43E-03 1.03E-02 5.28E-04
Chloromethane 5.95E-09 4.66E-10 6.77E-05 1.58E-04 8.06E-06
Dichlorodifluoromethane NC NC 1.95E-05 4.56E-05 2.33E-06
4-Ethyltoluene NC NC NC NC NC
2-Hexanone NC NC NC NC NC
Methylene chloride 3.33E-09 2.60E-10 1.53E-05 3.57E-05 1.82E-06
Tetrachloroethene 1.16E-05 9.05E-07 1.03E-01 2.40E-01 1.23E-02
1,1,1-Trichloroethane NC NC 3.90E-06 9.10E-06 4.64E-07
Trichloroethene 2.91E-08 2.28E-09 4.47E-05 1.04E-04 5.32E-06
Trichlorofluoromethane NC NC 2.37E-04 5.52E-04 2.82E-05
1,2,4-Trimethylbenzene NC NC 7.25E-04 1.69E-03 8.63E-05

TOTAL: 1.17E-05 9.14E-07 0.11 0.25 0.01

Cancer Risk NonCancer Hazard

Chemical
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EXECUTIVE SUMMARY - Detection HighlightsEXECUTIVE SUMMARY - Detection Highlights

E7B190167E7B190167

REPORTING             ANALYTICAL
PARAMETER_____________________________  RESULT__________ LIMIT__________ UNITS__________ METHOD_________________

SGP01A_GS021907_005 02/19/07 07:27  001SGP01A_GS021907_005 02/19/07 07:27  001

Dichlorodifluoromethane        0.52 J     2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        11         10         ppb(v/v)   EPA-2 TO-15
2-Butanone (MEK)               63         10         ppb(v/v)   EPA-2 TO-15
1,1,1-Trichloroethane          0.86 J     2.0        ppb(v/v)   EPA-2 TO-15
Trichloroethene                4.1        2.0        ppb(v/v)   EPA-2 TO-15
Toluene                        2.3        2.0        ppb(v/v)   EPA-2 TO-15
Tetrachloroethene              290        2.0        ppb(v/v)   EPA-2 TO-15
2-Hexanone                     5.3 J      10         ppb(v/v)   EPA-2 TO-15
Xylenes (total)                4.3        2.0        ppb(v/v)   EPA-2 TO-15
4-Ethyltoluene                 0.95 J     2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        25         24         ug/m3      EPA-2 TO-15
2-Butanone (MEK)               190        29         ug/m3      EPA-2 TO-15
Dichlorodifluoromethane        2.6 J      9.9        ug/m3      EPA-2 TO-15
4-Ethyltoluene                 4.7 J      9.8        ug/m3      EPA-2 TO-15
2-Hexanone                     22 J       41         ug/m3      EPA-2 TO-15
Tetrachloroethene              2000       14         ug/m3      EPA-2 TO-15
Toluene                        8.6        7.5        ug/m3      EPA-2 TO-15
1,1,1-Trichloroethane          4.7 J      11         ug/m3      EPA-2 TO-15
Trichloroethene                22         11         ug/m3      EPA-2 TO-15
Xylenes (total)                19         8.7        ug/m3      EPA-2 TO-15

SGP01A_GS021907_015 02/19/07 07:29  002SGP01A_GS021907_015 02/19/07 07:29  002

Dichlorodifluoromethane        0.58 J     2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        13         10         ppb(v/v)   EPA-2 TO-15
Methylene chloride             0.94 J     2.0        ppb(v/v)   EPA-2 TO-15
2-Butanone (MEK)               75         10         ppb(v/v)   EPA-2 TO-15
Trichloroethene                1.9 J      2.0        ppb(v/v)   EPA-2 TO-15
Toluene                        4.7        2.0        ppb(v/v)   EPA-2 TO-15
Tetrachloroethene              280        2.0        ppb(v/v)   EPA-2 TO-15
2-Hexanone                     4.2 J      10         ppb(v/v)   EPA-2 TO-15
Ethylbenzene                   1.6 J      2.0        ppb(v/v)   EPA-2 TO-15
Xylenes (total)                9.3        2.0        ppb(v/v)   EPA-2 TO-15
4-Ethyltoluene                 1.7 J      2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        30         24         ug/m3      EPA-2 TO-15
2-Butanone (MEK)               220        29         ug/m3      EPA-2 TO-15
Dichlorodifluoromethane        2.9 J      9.9        ug/m3      EPA-2 TO-15
Ethylbenzene                   6.9 J      8.7        ug/m3      EPA-2 TO-15
4-Ethyltoluene                 8.5 J      9.8        ug/m3      EPA-2 TO-15
2-Hexanone                     17 J       41         ug/m3      EPA-2 TO-15
Methylene chloride             3.3 J      6.9        ug/m3      EPA-2 TO-15
Tetrachloroethene              1900       14         ug/m3      EPA-2 TO-15
Toluene                        18         7.5        ug/m3      EPA-2 TO-15

(Continued on next page)



EXECUTIVE SUMMARY - Detection HighlightsEXECUTIVE SUMMARY - Detection Highlights

E7B190167E7B190167

REPORTING             ANALYTICAL
PARAMETER_____________________________  RESULT__________ LIMIT__________ UNITS__________ METHOD_________________

SGP01A_GS021907_015 02/19/07 07:29  002SGP01A_GS021907_015 02/19/07 07:29  002

Trichloroethene                10 J       11         ug/m3      EPA-2 TO-15
Xylenes (total)                40         8.7        ug/m3      EPA-2 TO-15

SGP02_GS021907_005 02/19/07 08:13  003SGP02_GS021907_005 02/19/07 08:13  003

Acetone                        120        44         ppb(v/v)   EPA-2 TO-15
2-Butanone (MEK)               610        44         ppb(v/v)   EPA-2 TO-15
Tetrachloroethene              190        8.7        ppb(v/v)   EPA-2 TO-15
Acetone                        300        100        ug/m3      EPA-2 TO-15
2-Butanone (MEK)               1800       130        ug/m3      EPA-2 TO-15
Tetrachloroethene              1300       61         ug/m3      EPA-2 TO-15

SGP02_GS021907_015 02/19/07 08:04  004SGP02_GS021907_015 02/19/07 08:04  004

Acetone                        130        41         ppb(v/v)   EPA-2 TO-15
2-Butanone (MEK)               620        41         ppb(v/v)   EPA-2 TO-15
Trichloroethene                2.1 J      8.2        ppb(v/v)   EPA-2 TO-15
Toluene                        3.3 J      8.2        ppb(v/v)   EPA-2 TO-15
Tetrachloroethene              230        8.2        ppb(v/v)   EPA-2 TO-15
2-Hexanone                     6.1 J      41         ppb(v/v)   EPA-2 TO-15
Xylenes (total)                5.6 J      8.2        ppb(v/v)   EPA-2 TO-15
Acetone                        300        98         ug/m3      EPA-2 TO-15
2-Butanone (MEK)               1800       120        ug/m3      EPA-2 TO-15
2-Hexanone                     25 J       170        ug/m3      EPA-2 TO-15
Tetrachloroethene              1500       57         ug/m3      EPA-2 TO-15
Toluene                        12 J       31         ug/m3      EPA-2 TO-15
Trichloroethene                11 J       45         ug/m3      EPA-2 TO-15
Xylenes (total)                24 J       35         ug/m3      EPA-2 TO-15

SGP03_GS021907_005 02/19/07 07:39  005SGP03_GS021907_005 02/19/07 07:39  005

Dichlorodifluoromethane        0.51 J     2.0        ppb(v/v)   EPA-2 TO-15
2-Butanone (MEK)               3.1 J      10         ppb(v/v)   EPA-2 TO-15
1,1,1-Trichloroethane          1.1 J      2.0        ppb(v/v)   EPA-2 TO-15
Benzene                        1.1 J      2.0        ppb(v/v)   EPA-2 TO-15
Trichloroethene                3.9        2.0        ppb(v/v)   EPA-2 TO-15
Toluene                        1.8 J      2.0        ppb(v/v)   EPA-2 TO-15
Tetrachloroethene              460        2.0        ppb(v/v)   EPA-2 TO-15
Xylenes (total)                3.7        2.0        ppb(v/v)   EPA-2 TO-15
Benzene                        3.5 J      6.4        ug/m3      EPA-2 TO-15
2-Butanone (MEK)               9.1 J      29         ug/m3      EPA-2 TO-15
Dichlorodifluoromethane        2.5 J      9.9        ug/m3      EPA-2 TO-15
Tetrachloroethene              3100       14         ug/m3      EPA-2 TO-15

(Continued on next page)



EXECUTIVE SUMMARY - Detection HighlightsEXECUTIVE SUMMARY - Detection Highlights

E7B190167E7B190167

REPORTING             ANALYTICAL
PARAMETER_____________________________  RESULT__________ LIMIT__________ UNITS__________ METHOD_________________

SGP03_GS021907_005 02/19/07 07:39  005SGP03_GS021907_005 02/19/07 07:39  005

Toluene                        6.9 J      7.5        ug/m3      EPA-2 TO-15
1,1,1-Trichloroethane          5.8 J      11         ug/m3      EPA-2 TO-15
Trichloroethene                21         11         ug/m3      EPA-2 TO-15
Xylenes (total)                16         8.7        ug/m3      EPA-2 TO-15

SGP04_GS021907_005 02/19/07 07:18  006SGP04_GS021907_005 02/19/07 07:18  006

Dichlorodifluoromethane        0.64 J     2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        3.0 J      10         ppb(v/v)   EPA-2 TO-15
Methylene chloride             1.3 J      2.0        ppb(v/v)   EPA-2 TO-15
2-Butanone (MEK)               4.9 J      10         ppb(v/v)   EPA-2 TO-15
1,1,1-Trichloroethane          1.3 J      2.0        ppb(v/v)   EPA-2 TO-15
Toluene                        1.9 J      2.0        ppb(v/v)   EPA-2 TO-15
Tetrachloroethene              48         2.0        ppb(v/v)   EPA-2 TO-15
Xylenes (total)                4.0        2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        7.2 J      24         ug/m3      EPA-2 TO-15
2-Butanone (MEK)               15 J       29         ug/m3      EPA-2 TO-15
Dichlorodifluoromethane        3.2 J      9.9        ug/m3      EPA-2 TO-15
Methylene chloride             4.5 J      6.9        ug/m3      EPA-2 TO-15
Tetrachloroethene              330        14         ug/m3      EPA-2 TO-15
Toluene                        7.1 J      7.5        ug/m3      EPA-2 TO-15
1,1,1-Trichloroethane          7.1 J      11         ug/m3      EPA-2 TO-15
Xylenes (total)                18         8.7        ug/m3      EPA-2 TO-15

SGP04_GS021907_015 02/19/07 07:05  007SGP04_GS021907_015 02/19/07 07:05  007

Dichlorodifluoromethane        0.68 J     2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        13         10         ppb(v/v)   EPA-2 TO-15
Methylene chloride             1.1 J      2.0        ppb(v/v)   EPA-2 TO-15
2-Butanone (MEK)               9.1 J      10         ppb(v/v)   EPA-2 TO-15
1,1,1-Trichloroethane          1.5 J      2.0        ppb(v/v)   EPA-2 TO-15
Toluene                        3.1        2.0        ppb(v/v)   EPA-2 TO-15
Tetrachloroethene              65         2.0        ppb(v/v)   EPA-2 TO-15
Ethylbenzene                   1.0 J      2.0        ppb(v/v)   EPA-2 TO-15
Xylenes (total)                6.0        2.0        ppb(v/v)   EPA-2 TO-15
4-Ethyltoluene                 1.4 J      2.0        ppb(v/v)   EPA-2 TO-15
1,2,4-Trimethylbenzene         1.8 J      3.0        ppb(v/v)   EPA-2 TO-15
Acetone                        31         24         ug/m3      EPA-2 TO-15
2-Butanone (MEK)               27 J       29         ug/m3      EPA-2 TO-15
Dichlorodifluoromethane        3.3 J      9.9        ug/m3      EPA-2 TO-15
Ethylbenzene                   4.3 J      8.7        ug/m3      EPA-2 TO-15
4-Ethyltoluene                 7.1 J      9.8        ug/m3      EPA-2 TO-15
Methylene chloride             3.9 J      6.9        ug/m3      EPA-2 TO-15

(Continued on next page)



EXECUTIVE SUMMARY - Detection HighlightsEXECUTIVE SUMMARY - Detection Highlights

E7B190167E7B190167

REPORTING             ANALYTICAL
PARAMETER_____________________________  RESULT__________ LIMIT__________ UNITS__________ METHOD_________________

SGP04_GS021907_015 02/19/07 07:05  007SGP04_GS021907_015 02/19/07 07:05  007

Tetrachloroethene              440        14         ug/m3      EPA-2 TO-15
Toluene                        12         7.5        ug/m3      EPA-2 TO-15
1,1,1-Trichloroethane          8.2 J      11         ug/m3      EPA-2 TO-15
1,2,4-Trimethylbenzene         8.8 J      15         ug/m3      EPA-2 TO-15
Xylenes (total)                26         8.7        ug/m3      EPA-2 TO-15

SGP05_GS021907_005 02/19/07 09:04  008SGP05_GS021907_005 02/19/07 09:04  008

Dichlorodifluoromethane        0.71 J     2.0        ppb(v/v)   EPA-2 TO-15
Trichlorofluoromethane         22         2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        16         10         ppb(v/v)   EPA-2 TO-15
Methylene chloride             1.1 J      2.0        ppb(v/v)   EPA-2 TO-15
2-Butanone (MEK)               210        10         ppb(v/v)   EPA-2 TO-15
1,1,1-Trichloroethane          0.65 J     2.0        ppb(v/v)   EPA-2 TO-15
Toluene                        4.4        2.0        ppb(v/v)   EPA-2 TO-15
Tetrachloroethene              13         2.0        ppb(v/v)   EPA-2 TO-15
2-Hexanone                     8.0 J      10         ppb(v/v)   EPA-2 TO-15
Ethylbenzene                   1.6 J      2.0        ppb(v/v)   EPA-2 TO-15
Xylenes (total)                9.9        2.0        ppb(v/v)   EPA-2 TO-15
4-Ethyltoluene                 1.7 J      2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        37         24         ug/m3      EPA-2 TO-15
2-Butanone (MEK)               610        29         ug/m3      EPA-2 TO-15
Dichlorodifluoromethane        3.5 J      9.9        ug/m3      EPA-2 TO-15
Ethylbenzene                   7.0 J      8.7        ug/m3      EPA-2 TO-15
4-Ethyltoluene                 8.2 J      9.8        ug/m3      EPA-2 TO-15
2-Hexanone                     33 J       41         ug/m3      EPA-2 TO-15
Methylene chloride             3.9 J      6.9        ug/m3      EPA-2 TO-15
Tetrachloroethene              91         14         ug/m3      EPA-2 TO-15
Toluene                        17         7.5        ug/m3      EPA-2 TO-15
1,1,1-Trichloroethane          3.5 J      11         ug/m3      EPA-2 TO-15
Trichlorofluoromethane         130        11         ug/m3      EPA-2 TO-15
Xylenes (total)                43         8.7        ug/m3      EPA-2 TO-15

SGP05_GS021907_015 02/19/07 09:08  009SGP05_GS021907_015 02/19/07 09:08  009

Dichlorodifluoromethane        0.68 J     2.0        ppb(v/v)   EPA-2 TO-15
Chloromethane                  1.8 J      4.0        ppb(v/v)   EPA-2 TO-15
Trichlorofluoromethane         9.7        2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        15         10         ppb(v/v)   EPA-2 TO-15
Methylene chloride             1.1 J      2.0        ppb(v/v)   EPA-2 TO-15
2-Butanone (MEK)               190        10         ppb(v/v)   EPA-2 TO-15
1,1,1-Trichloroethane          0.71 J     2.0        ppb(v/v)   EPA-2 TO-15
Toluene                        1.4 J      2.0        ppb(v/v)   EPA-2 TO-15

(Continued on next page)



EXECUTIVE SUMMARY - Detection HighlightsEXECUTIVE SUMMARY - Detection Highlights

E7B190167E7B190167

REPORTING             ANALYTICAL
PARAMETER_____________________________  RESULT__________ LIMIT__________ UNITS__________ METHOD_________________

SGP05_GS021907_015 02/19/07 09:08  009SGP05_GS021907_015 02/19/07 09:08  009

Tetrachloroethene              11         2.0        ppb(v/v)   EPA-2 TO-15
2-Hexanone                     7.6 J      10         ppb(v/v)   EPA-2 TO-15
Xylenes (total)                3.0        2.0        ppb(v/v)   EPA-2 TO-15
Acetone                        35         24         ug/m3      EPA-2 TO-15
2-Butanone (MEK)               550        29         ug/m3      EPA-2 TO-15
Chloromethane                  3.8 J      8.2        ug/m3      EPA-2 TO-15
Dichlorodifluoromethane        3.4 J      9.9        ug/m3      EPA-2 TO-15
2-Hexanone                     31 J       41         ug/m3      EPA-2 TO-15
Methylene chloride             3.9 J      6.9        ug/m3      EPA-2 TO-15
Tetrachloroethene              77         14         ug/m3      EPA-2 TO-15
Toluene                        5.2 J      7.5        ug/m3      EPA-2 TO-15
1,1,1-Trichloroethane          3.9 J      11         ug/m3      EPA-2 TO-15
Trichlorofluoromethane         54         11         ug/m3      EPA-2 TO-15
Xylenes (total)                13         8.7        ug/m3      EPA-2 TO-15



METHODS SUMMARYMETHODS SUMMARY

E7B190167E7B190167

ANALYTICAL       PREPARATION
PARAMETER__________________________________________________ METHOD_______________  METHOD_______________

Volatile Organics by TO15                          EPA-2 TO-15

References:References:

EPA-2     "Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air", EPA-625/R-96/010b,
January 1999.



SAMPLE SUMMARYSAMPLE SUMMARY

E7B190167E7B190167

SAMPLED  SAMP
WO #_____ SAMPLE#_______ CLIENT SAMPLE ID________________________________________________________________ DATE________ TIME_____

JPM8E   001   SGP01A_GS021907_005                                              02/19/07 07:27
JPM94   002   SGP01A_GS021907_015                                              02/19/07 07:29
JPNAE   003   SGP02_GS021907_005                                               02/19/07 08:13
JPNAH   004   SGP02_GS021907_015                                               02/19/07 08:04
JPNAN   005   SGP03_GS021907_005                                               02/19/07 07:39
JPNAV   006   SGP04_GS021907_005                                               02/19/07 07:18
JPNA4   007   SGP04_GS021907_015                                               02/19/07 07:05
JPNA8   008   SGP05_GS021907_005                                               02/19/07 09:04
JPNCF   009   SGP05_GS021907_015                                               02/19/07 09:08
JPNCK   010   EQ021907_001                                                     02/19/07

NOTE(S):NOTE(S):__________________________________________________________________________________________________________________________________________________________________________________________
- The analytical results of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP01A_GS021907_005Client Sample ID: SGP01A_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-001  Work Order #...:Work Order #...: JPM8E1AD       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 07:27 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530        Analysis Time..:Analysis Time..: 18:27
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 117751         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
DichlorodifluoromethaneDichlorodifluoromethane         0.52 J0.52 J           2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Chloromethane                   ND               4.0        ppb(v/v)   1.0
1,2-Dichloro-                   ND               2.0        ppb(v/v)   0.80

1,1,2,2-tetrafluoroethane
Vinyl chloride                  ND               2.0        ppb(v/v)   0.80
Bromomethane                    ND               2.0        ppb(v/v)   1.0
Chloroethane                    ND               4.0        ppb(v/v)   0.80
Trichlorofluoromethane          ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethene              ND               2.0        ppb(v/v)   0.50
Carbon disulfide                ND               10         ppb(v/v)   2.0
1,1,2-Trichloro-                ND               2.0        ppb(v/v)   0.50

1,2,2-trifluoroethane
AcetoneAcetone                         1111               1010         ppb(v/v)ppb(v/v)   2.02.0
Methylene chloride              ND               2.0        ppb(v/v)   0.80
trans-1,2-Dichloroethene        ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethane              ND               2.0        ppb(v/v)   0.50
Vinyl acetate                   ND               10         ppb(v/v)   2.0
cis-1,2-Dichloroethene          ND               2.0        ppb(v/v)   0.80
2-Butanone (MEK)2-Butanone (MEK)                6363               1010         ppb(v/v)ppb(v/v)   2.02.0
Chloroform                      ND               2.0        ppb(v/v)   0.80
1,1,1-Trichloroethane1,1,1-Trichloroethane           0.86 J0.86 J           2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Carbon tetrachloride            ND               2.0        ppb(v/v)   0.50
Benzene                         ND               2.0        ppb(v/v)   0.80
1,2-Dichloroethane              ND               2.0        ppb(v/v)   0.80
TrichloroetheneTrichloroethene                 4.14.1              2.02.0        ppb(v/v)ppb(v/v)   0.500.50
1,2-Dichloropropane             ND               2.0        ppb(v/v)   0.80
Bromodichloromethane            ND               2.0        ppb(v/v)   0.80
cis-1,3-Dichloropropene         ND               2.0        ppb(v/v)   0.50
4-Methyl-2-pentanone            ND               10         ppb(v/v)   2.0

(MIBK)
TolueneToluene                         2.32.3              2.02.0        ppb(v/v)ppb(v/v)   0.500.50
trans-1,3-Dichloropropene       ND               2.0        ppb(v/v)   1.0
1,1,2-Trichloroethane           ND               2.0        ppb(v/v)   0.60
TetrachloroetheneTetrachloroethene               290290              2.02.0        ppb(v/v)ppb(v/v)   0.600.60
2-Hexanone2-Hexanone                      5.3 J5.3 J            1010         ppb(v/v)ppb(v/v)   1.01.0
Dibromochloromethane            ND               2.0        ppb(v/v)   1.0
1,2-Dibromoethane (EDB)         ND               2.0        ppb(v/v)   0.50

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP01A_GS021907_005Client Sample ID: SGP01A_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-001  Work Order #...:Work Order #...: JPM8E1AD     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Chlorobenzene                   ND               2.0        ppb(v/v)   0.50
Ethylbenzene                    ND               2.0        ppb(v/v)   1.0
Xylenes (total)Xylenes (total)                 4.34.3              2.02.0        ppb(v/v)ppb(v/v)   0.600.60
Styrene                         ND               2.0        ppb(v/v)   1.0
Bromoform                       ND               2.0        ppb(v/v)   0.50
1,1,2,2-Tetrachloroethane       ND               2.0        ppb(v/v)   0.50
Benzyl chloride                 ND               25         ppb(v/v)   8.0
4-Ethyltoluene4-Ethyltoluene                  0.95 J0.95 J           2.02.0        ppb(v/v)ppb(v/v)   0.700.70
1,3,5-Trimethylbenzene          ND               3.0        ppb(v/v)   1.1
1,2,4-Trimethylbenzene          ND               3.0        ppb(v/v)   1.3
1,3-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,4-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,2-Dichlorobenzene             ND               2.0        ppb(v/v)   0.90
1,2,4-Trichloro-                ND               5.0        ppb(v/v)   1.3

benzene
Hexachlorobutadiene             ND               4.0        ppb(v/v)   1.3

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP01A_GS021907_005Client Sample ID: SGP01A_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-001  Work Order #...:Work Order #...: JPM8E1AE       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 07:27 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272        Analysis Time..:Analysis Time..: 18:27
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 402431         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
AcetoneAcetone                         2525               2424         ug/m3ug/m3      4.74.7
Benzene                         ND               6.4        ug/m3      2.6
Benzyl chloride                 ND               130        ug/m3      41
Bromodichloromethane            ND               13         ug/m3      5.4
Bromoform                       ND               21         ug/m3      5.2
Bromomethane                    ND               7.8        ug/m3      3.9
2-Butanone (MEK)2-Butanone (MEK)                190190              2929         ug/m3ug/m3      5.95.9
Carbon disulfide                ND               31         ug/m3      6.2
Carbon tetrachloride            ND               13         ug/m3      3.1
Chlorobenzene                   ND               9.2        ug/m3      2.3
Dibromochloromethane            ND               17         ug/m3      8.5
Chloroethane                    ND               10         ug/m3      2.1
Chloroform                      ND               7.8        ug/m3      3.9
Chloromethane                   ND               8.2        ug/m3      2.1
1,2-Dibromoethane (EDB)         ND               15         ug/m3      3.8
1,2-Dichlorobenzene             ND               12         ug/m3      5.4
1,3-Dichlorobenzene             ND               12         ug/m3      4.8
1,4-Dichlorobenzene             ND               12         ug/m3      4.8
DichlorodifluoromethaneDichlorodifluoromethane         2.6 J2.6 J            9.99.9        ug/m3ug/m3      2.52.5
1,1-Dichloroethane              ND               8.1        ug/m3      2.0
1,2-Dichloroethane              ND               8.1        ug/m3      3.2
cis-1,2-Dichloroethene          ND               7.9        ug/m3      3.2
trans-1,2-Dichloroethene        ND               7.9        ug/m3      2.0
1,1-Dichloroethene              ND               7.9        ug/m3      2.0
1,2-Dichloropropane             ND               9.2        ug/m3      3.7
cis-1,3-Dichloropropene         ND               9.1        ug/m3      2.3
trans-1,3-Dichloropropene       ND               9.1        ug/m3      4.5
1,2-Dichloro-                   ND               14         ug/m3      5.6

1,1,2,2-tetrafluoroethane
Ethylbenzene                    ND               8.7        ug/m3      4.3
4-Ethyltoluene4-Ethyltoluene                  4.7 J4.7 J            9.89.8        ug/m3ug/m3      3.43.4
Hexachlorobutadiene             ND               43         ug/m3      14
2-Hexanone2-Hexanone                      22 J22 J             4141         ug/m3ug/m3      4.14.1
Methylene chloride              ND               6.9        ug/m3      2.8
4-Methyl-2-pentanone            ND               41         ug/m3      8.2

(MIBK)
Styrene                         ND               8.5        ug/m3      4.2

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP01A_GS021907_005Client Sample ID: SGP01A_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-001  Work Order #...:Work Order #...: JPM8E1AE     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
1,1,2,2-Tetrachloroethane       ND               14         ug/m3      3.4
TetrachloroetheneTetrachloroethene               20002000             1414         ug/m3ug/m3      4.14.1
TolueneToluene                         8.68.6              7.57.5        ug/m3ug/m3      1.91.9
1,2,4-Trichloro-                ND               37         ug/m3      9.6

benzene
1,1,1-Trichloroethane1,1,1-Trichloroethane           4.7 J4.7 J            1111         ug/m3ug/m3      2.72.7
1,1,2-Trichloroethane           ND               11         ug/m3      3.3
TrichloroetheneTrichloroethene                 2222               1111         ug/m3ug/m3      2.72.7
Trichlorofluoromethane          ND               11         ug/m3      2.8
1,1,2-Trichloro-                ND               15         ug/m3      3.8

1,2,2-trifluoroethane
1,2,4-Trimethylbenzene          ND               15         ug/m3      6.4
1,3,5-Trimethylbenzene          ND               15         ug/m3      5.4
Vinyl acetate                   ND               35         ug/m3      7.0
Vinyl chloride                  ND               5.1        ug/m3      2.0
Xylenes (total)Xylenes (total)                 1919               8.78.7        ug/m3ug/m3      2.62.6

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP01A_GS021907_015Client Sample ID: SGP01A_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-002  Work Order #...:Work Order #...: JPM941AD       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 07:29 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530        Analysis Time..:Analysis Time..: 19:00
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 117751         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
DichlorodifluoromethaneDichlorodifluoromethane         0.58 J0.58 J           2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Chloromethane                   ND               4.0        ppb(v/v)   1.0
1,2-Dichloro-                   ND               2.0        ppb(v/v)   0.80

1,1,2,2-tetrafluoroethane
Vinyl chloride                  ND               2.0        ppb(v/v)   0.80
Bromomethane                    ND               2.0        ppb(v/v)   1.0
Chloroethane                    ND               4.0        ppb(v/v)   0.80
Trichlorofluoromethane          ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethene              ND               2.0        ppb(v/v)   0.50
Carbon disulfide                ND               10         ppb(v/v)   2.0
1,1,2-Trichloro-                ND               2.0        ppb(v/v)   0.50

1,2,2-trifluoroethane
AcetoneAcetone                         1313               1010         ppb(v/v)ppb(v/v)   2.02.0
Methylene chlorideMethylene chloride              0.94 J0.94 J           2.02.0        ppb(v/v)ppb(v/v)   0.800.80
trans-1,2-Dichloroethene        ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethane              ND               2.0        ppb(v/v)   0.50
Vinyl acetate                   ND               10         ppb(v/v)   2.0
cis-1,2-Dichloroethene          ND               2.0        ppb(v/v)   0.80
2-Butanone (MEK)2-Butanone (MEK)                7575               1010         ppb(v/v)ppb(v/v)   2.02.0
Chloroform                      ND               2.0        ppb(v/v)   0.80
1,1,1-Trichloroethane           ND               2.0        ppb(v/v)   0.50
Carbon tetrachloride            ND               2.0        ppb(v/v)   0.50
Benzene                         ND               2.0        ppb(v/v)   0.80
1,2-Dichloroethane              ND               2.0        ppb(v/v)   0.80
TrichloroetheneTrichloroethene                 1.9 J1.9 J            2.02.0        ppb(v/v)ppb(v/v)   0.500.50
1,2-Dichloropropane             ND               2.0        ppb(v/v)   0.80
Bromodichloromethane            ND               2.0        ppb(v/v)   0.80
cis-1,3-Dichloropropene         ND               2.0        ppb(v/v)   0.50
4-Methyl-2-pentanone            ND               10         ppb(v/v)   2.0

(MIBK)
TolueneToluene                         4.74.7              2.02.0        ppb(v/v)ppb(v/v)   0.500.50
trans-1,3-Dichloropropene       ND               2.0        ppb(v/v)   1.0
1,1,2-Trichloroethane           ND               2.0        ppb(v/v)   0.60
TetrachloroetheneTetrachloroethene               280280              2.02.0        ppb(v/v)ppb(v/v)   0.600.60
2-Hexanone2-Hexanone                      4.2 J4.2 J            1010         ppb(v/v)ppb(v/v)   1.01.0
Dibromochloromethane            ND               2.0        ppb(v/v)   1.0
1,2-Dibromoethane (EDB)         ND               2.0        ppb(v/v)   0.50

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP01A_GS021907_015Client Sample ID: SGP01A_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-002  Work Order #...:Work Order #...: JPM941AD     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Chlorobenzene                   ND               2.0        ppb(v/v)   0.50
EthylbenzeneEthylbenzene                    1.6 J1.6 J            2.02.0        ppb(v/v)ppb(v/v)   1.01.0
Xylenes (total)Xylenes (total)                 9.39.3              2.02.0        ppb(v/v)ppb(v/v)   0.600.60
Styrene                         ND               2.0        ppb(v/v)   1.0
Bromoform                       ND               2.0        ppb(v/v)   0.50
1,1,2,2-Tetrachloroethane       ND               2.0        ppb(v/v)   0.50
Benzyl chloride                 ND               25         ppb(v/v)   8.0
4-Ethyltoluene4-Ethyltoluene                  1.7 J1.7 J            2.02.0        ppb(v/v)ppb(v/v)   0.700.70
1,3,5-Trimethylbenzene          ND               3.0        ppb(v/v)   1.1
1,2,4-Trimethylbenzene          ND               3.0        ppb(v/v)   1.3
1,3-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,4-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,2-Dichlorobenzene             ND               2.0        ppb(v/v)   0.90
1,2,4-Trichloro-                ND               5.0        ppb(v/v)   1.3

benzene
Hexachlorobutadiene             ND               4.0        ppb(v/v)   1.3

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP01A_GS021907_015Client Sample ID: SGP01A_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-002  Work Order #...:Work Order #...: JPM941AE       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 07:29 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272        Analysis Time..:Analysis Time..: 19:00
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 402431         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
AcetoneAcetone                         3030               2424         ug/m3ug/m3      4.74.7
Benzene                         ND               6.4        ug/m3      2.6
Benzyl chloride                 ND               130        ug/m3      41
Bromodichloromethane            ND               13         ug/m3      5.4
Bromoform                       ND               21         ug/m3      5.2
Bromomethane                    ND               7.8        ug/m3      3.9
2-Butanone (MEK)2-Butanone (MEK)                220220              2929         ug/m3ug/m3      5.95.9
Carbon disulfide                ND               31         ug/m3      6.2
Carbon tetrachloride            ND               13         ug/m3      3.1
Chlorobenzene                   ND               9.2        ug/m3      2.3
Dibromochloromethane            ND               17         ug/m3      8.5
Chloroethane                    ND               10         ug/m3      2.1
Chloroform                      ND               7.8        ug/m3      3.9
Chloromethane                   ND               8.2        ug/m3      2.1
1,2-Dibromoethane (EDB)         ND               15         ug/m3      3.8
1,2-Dichlorobenzene             ND               12         ug/m3      5.4
1,3-Dichlorobenzene             ND               12         ug/m3      4.8
1,4-Dichlorobenzene             ND               12         ug/m3      4.8
DichlorodifluoromethaneDichlorodifluoromethane         2.9 J2.9 J            9.99.9        ug/m3ug/m3      2.52.5
1,1-Dichloroethane              ND               8.1        ug/m3      2.0
1,2-Dichloroethane              ND               8.1        ug/m3      3.2
cis-1,2-Dichloroethene          ND               7.9        ug/m3      3.2
trans-1,2-Dichloroethene        ND               7.9        ug/m3      2.0
1,1-Dichloroethene              ND               7.9        ug/m3      2.0
1,2-Dichloropropane             ND               9.2        ug/m3      3.7
cis-1,3-Dichloropropene         ND               9.1        ug/m3      2.3
trans-1,3-Dichloropropene       ND               9.1        ug/m3      4.5
1,2-Dichloro-                   ND               14         ug/m3      5.6

1,1,2,2-tetrafluoroethane
EthylbenzeneEthylbenzene                    6.9 J6.9 J            8.78.7        ug/m3ug/m3      4.34.3
4-Ethyltoluene4-Ethyltoluene                  8.5 J8.5 J            9.89.8        ug/m3ug/m3      3.43.4
Hexachlorobutadiene             ND               43         ug/m3      14
2-Hexanone2-Hexanone                      17 J17 J             4141         ug/m3ug/m3      4.14.1
Methylene chlorideMethylene chloride              3.3 J3.3 J            6.96.9        ug/m3ug/m3      2.82.8
4-Methyl-2-pentanone            ND               41         ug/m3      8.2

(MIBK)
Styrene                         ND               8.5        ug/m3      4.2

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP01A_GS021907_015Client Sample ID: SGP01A_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-002  Work Order #...:Work Order #...: JPM941AE     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
1,1,2,2-Tetrachloroethane       ND               14         ug/m3      3.4
TetrachloroetheneTetrachloroethene               19001900             1414         ug/m3ug/m3      4.14.1
TolueneToluene                         1818               7.57.5        ug/m3ug/m3      1.91.9
1,2,4-Trichloro-                ND               37         ug/m3      9.6

benzene
1,1,1-Trichloroethane           ND               11         ug/m3      2.7
1,1,2-Trichloroethane           ND               11         ug/m3      3.3
TrichloroetheneTrichloroethene                 10 J10 J             1111         ug/m3ug/m3      2.72.7
Trichlorofluoromethane          ND               11         ug/m3      2.8
1,1,2-Trichloro-                ND               15         ug/m3      3.8

1,2,2-trifluoroethane
1,2,4-Trimethylbenzene          ND               15         ug/m3      6.4
1,3,5-Trimethylbenzene          ND               15         ug/m3      5.4
Vinyl acetate                   ND               35         ug/m3      7.0
Vinyl chloride                  ND               5.1        ug/m3      2.0
Xylenes (total)Xylenes (total)                 4040               8.78.7        ug/m3ug/m3      2.62.6

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP02_GS021907_005Client Sample ID: SGP02_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-003  Work Order #...:Work Order #...: JPNAE1AD       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 08:13 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530        Analysis Time..:Analysis Time..: 19:33
Dilution Factor:Dilution Factor: 4.35
Analyst ID.....:Analyst ID.....: 117751         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Dichlorodifluoromethane         ND               8.7        ppb(v/v)   2.2
Chloromethane                   ND               17         ppb(v/v)   4.4
1,2-Dichloro-                   ND               8.7        ppb(v/v)   3.5

1,1,2,2-tetrafluoroethane
Vinyl chloride                  ND               8.7        ppb(v/v)   3.5
Bromomethane                    ND               8.7        ppb(v/v)   4.4
Chloroethane                    ND               17         ppb(v/v)   3.5
Trichlorofluoromethane          ND               8.7        ppb(v/v)   2.2
1,1-Dichloroethene              ND               8.7        ppb(v/v)   2.2
Carbon disulfide                ND               44         ppb(v/v)   8.7
1,1,2-Trichloro-                ND               8.7        ppb(v/v)   2.2

1,2,2-trifluoroethane
AcetoneAcetone                         120120              4444         ppb(v/v)ppb(v/v)   8.78.7
Methylene chloride              ND               8.7        ppb(v/v)   3.5
trans-1,2-Dichloroethene        ND               8.7        ppb(v/v)   2.2
1,1-Dichloroethane              ND               8.7        ppb(v/v)   2.2
Vinyl acetate                   ND               44         ppb(v/v)   8.7
cis-1,2-Dichloroethene          ND               8.7        ppb(v/v)   3.5
2-Butanone (MEK)2-Butanone (MEK)                610610              4444         ppb(v/v)ppb(v/v)   8.78.7
Chloroform                      ND               8.7        ppb(v/v)   3.5
1,1,1-Trichloroethane           ND               8.7        ppb(v/v)   2.2
Carbon tetrachloride            ND               8.7        ppb(v/v)   2.2
Benzene                         ND               8.7        ppb(v/v)   3.5
1,2-Dichloroethane              ND               8.7        ppb(v/v)   3.5
Trichloroethene                 ND               8.7        ppb(v/v)   2.2
1,2-Dichloropropane             ND               8.7        ppb(v/v)   3.5
Bromodichloromethane            ND               8.7        ppb(v/v)   3.5
cis-1,3-Dichloropropene         ND               8.7        ppb(v/v)   2.2
4-Methyl-2-pentanone            ND               44         ppb(v/v)   8.7

(MIBK)
Toluene                         ND               8.7        ppb(v/v)   2.2
trans-1,3-Dichloropropene       ND               8.7        ppb(v/v)   4.4
1,1,2-Trichloroethane           ND               8.7        ppb(v/v)   2.6
TetrachloroetheneTetrachloroethene               190190              8.78.7        ppb(v/v)ppb(v/v)   2.62.6
2-Hexanone                      ND               44         ppb(v/v)   4.4
Dibromochloromethane            ND               8.7        ppb(v/v)   4.4
1,2-Dibromoethane (EDB)         ND               8.7        ppb(v/v)   2.2

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP02_GS021907_005Client Sample ID: SGP02_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-003  Work Order #...:Work Order #...: JPNAE1AD     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Chlorobenzene                   ND               8.7        ppb(v/v)   2.2
Ethylbenzene                    ND               8.7        ppb(v/v)   4.4
Xylenes (total)                 ND               8.7        ppb(v/v)   2.6
Styrene                         ND               8.7        ppb(v/v)   4.4
Bromoform                       ND               8.7        ppb(v/v)   2.2
1,1,2,2-Tetrachloroethane       ND               8.7        ppb(v/v)   2.2
Benzyl chloride                 ND               110        ppb(v/v)   35
4-Ethyltoluene                  ND               8.7        ppb(v/v)   3.0
1,3,5-Trimethylbenzene          ND               13         ppb(v/v)   4.8
1,2,4-Trimethylbenzene          ND               13         ppb(v/v)   5.7
1,3-Dichlorobenzene             ND               8.7        ppb(v/v)   3.5
1,4-Dichlorobenzene             ND               8.7        ppb(v/v)   3.5
1,2-Dichlorobenzene             ND               8.7        ppb(v/v)   3.9
1,2,4-Trichloro-                ND               22         ppb(v/v)   5.7

benzene
Hexachlorobutadiene             ND               17         ppb(v/v)   5.7



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP02_GS021907_005Client Sample ID: SGP02_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-003  Work Order #...:Work Order #...: JPNAE1AE       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 08:13 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272        Analysis Time..:Analysis Time..: 19:33
Dilution Factor:Dilution Factor: 4.35
Analyst ID.....:Analyst ID.....: 402431         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
AcetoneAcetone                         300300              100100        ug/m3ug/m3      2020
Benzene                         ND               28         ug/m3      11
Benzyl chloride                 ND               570        ug/m3      180
Bromodichloromethane            ND               57         ug/m3      23
Bromoform                       ND               91         ug/m3      23
Bromomethane                    ND               34         ug/m3      17
2-Butanone (MEK)2-Butanone (MEK)                18001800             130130        ug/m3ug/m3      2626
Carbon disulfide                ND               130        ug/m3      27
Carbon tetrachloride            ND               57         ug/m3      13
Chlorobenzene                   ND               40         ug/m3      10
Dibromochloromethane            ND               74         ug/m3      37
Chloroethane                    ND               44         ug/m3      9.1
Chloroform                      ND               34         ug/m3      17
Chloromethane                   ND               36         ug/m3      9.1
1,2-Dibromoethane (EDB)         ND               65         ug/m3      17
1,2-Dichlorobenzene             ND               52         ug/m3      23
1,3-Dichlorobenzene             ND               52         ug/m3      21
1,4-Dichlorobenzene             ND               52         ug/m3      21
Dichlorodifluoromethane         ND               43         ug/m3      11
1,1-Dichloroethane              ND               35         ug/m3      8.7
1,2-Dichloroethane              ND               35         ug/m3      14
cis-1,2-Dichloroethene          ND               34         ug/m3      14
trans-1,2-Dichloroethene        ND               34         ug/m3      8.7
1,1-Dichloroethene              ND               34         ug/m3      8.7
1,2-Dichloropropane             ND               40         ug/m3      16
cis-1,3-Dichloropropene         ND               40         ug/m3      10
trans-1,3-Dichloropropene       ND               40         ug/m3      20
1,2-Dichloro-                   ND               61         ug/m3      24

1,1,2,2-tetrafluoroethane
Ethylbenzene                    ND               38         ug/m3      19
4-Ethyltoluene                  ND               43         ug/m3      15
Hexachlorobutadiene             ND               190        ug/m3      61
2-Hexanone                      ND               180        ug/m3      18
Methylene chloride              ND               30         ug/m3      12
4-Methyl-2-pentanone            ND               180        ug/m3      36

(MIBK)
Styrene                         ND               37         ug/m3      18

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP02_GS021907_005Client Sample ID: SGP02_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-003  Work Order #...:Work Order #...: JPNAE1AE     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
1,1,2,2-Tetrachloroethane       ND               61         ug/m3      15
TetrachloroetheneTetrachloroethene               13001300             6161         ug/m3ug/m3      1818
Toluene                         ND               33         ug/m3      8.3
1,2,4-Trichloro-                ND               160        ug/m3      42

benzene
1,1,1-Trichloroethane           ND               48         ug/m3      12
1,1,2-Trichloroethane           ND               48         ug/m3      14
Trichloroethene                 ND               48         ug/m3      12
Trichlorofluoromethane          ND               48         ug/m3      12
1,1,2-Trichloro-                ND               65         ug/m3      17

1,2,2-trifluoroethane
1,2,4-Trimethylbenzene          ND               65         ug/m3      28
1,3,5-Trimethylbenzene          ND               65         ug/m3      23
Vinyl acetate                   ND               150        ug/m3      30
Vinyl chloride                  ND               22         ug/m3      8.7
Xylenes (total)                 ND               38         ug/m3      11



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP02_GS021907_015Client Sample ID: SGP02_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-004  Work Order #...:Work Order #...: JPNAH1AD       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 08:04 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530        Analysis Time..:Analysis Time..: 20:06
Dilution Factor:Dilution Factor: 4.08
Analyst ID.....:Analyst ID.....: 117751         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Dichlorodifluoromethane         ND               8.2        ppb(v/v)   2.0
Chloromethane                   ND               16         ppb(v/v)   4.1
1,2-Dichloro-                   ND               8.2        ppb(v/v)   3.3

1,1,2,2-tetrafluoroethane
Vinyl chloride                  ND               8.2        ppb(v/v)   3.3
Bromomethane                    ND               8.2        ppb(v/v)   4.1
Chloroethane                    ND               16         ppb(v/v)   3.3
Trichlorofluoromethane          ND               8.2        ppb(v/v)   2.0
1,1-Dichloroethene              ND               8.2        ppb(v/v)   2.0
Carbon disulfide                ND               41         ppb(v/v)   8.2
1,1,2-Trichloro-                ND               8.2        ppb(v/v)   2.0

1,2,2-trifluoroethane
AcetoneAcetone                         130130              4141         ppb(v/v)ppb(v/v)   8.28.2
Methylene chloride              ND               8.2        ppb(v/v)   3.3
trans-1,2-Dichloroethene        ND               8.2        ppb(v/v)   2.0
1,1-Dichloroethane              ND               8.2        ppb(v/v)   2.0
Vinyl acetate                   ND               41         ppb(v/v)   8.2
cis-1,2-Dichloroethene          ND               8.2        ppb(v/v)   3.3
2-Butanone (MEK)2-Butanone (MEK)                620620              4141         ppb(v/v)ppb(v/v)   8.28.2
Chloroform                      ND               8.2        ppb(v/v)   3.3
1,1,1-Trichloroethane           ND               8.2        ppb(v/v)   2.0
Carbon tetrachloride            ND               8.2        ppb(v/v)   2.0
Benzene                         ND               8.2        ppb(v/v)   3.3
1,2-Dichloroethane              ND               8.2        ppb(v/v)   3.3
TrichloroetheneTrichloroethene                 2.1 J2.1 J            8.28.2        ppb(v/v)ppb(v/v)   2.02.0
1,2-Dichloropropane             ND               8.2        ppb(v/v)   3.3
Bromodichloromethane            ND               8.2        ppb(v/v)   3.3
cis-1,3-Dichloropropene         ND               8.2        ppb(v/v)   2.0
4-Methyl-2-pentanone            ND               41         ppb(v/v)   8.2

(MIBK)
TolueneToluene                         3.3 J3.3 J            8.28.2        ppb(v/v)ppb(v/v)   2.02.0
trans-1,3-Dichloropropene       ND               8.2        ppb(v/v)   4.1
1,1,2-Trichloroethane           ND               8.2        ppb(v/v)   2.4
TetrachloroetheneTetrachloroethene               230230              8.28.2        ppb(v/v)ppb(v/v)   2.42.4
2-Hexanone2-Hexanone                      6.1 J6.1 J            4141         ppb(v/v)ppb(v/v)   4.14.1
Dibromochloromethane            ND               8.2        ppb(v/v)   4.1
1,2-Dibromoethane (EDB)         ND               8.2        ppb(v/v)   2.0

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP02_GS021907_015Client Sample ID: SGP02_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-004  Work Order #...:Work Order #...: JPNAH1AD     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Chlorobenzene                   ND               8.2        ppb(v/v)   2.0
Ethylbenzene                    ND               8.2        ppb(v/v)   4.1
Xylenes (total)Xylenes (total)                 5.6 J5.6 J            8.28.2        ppb(v/v)ppb(v/v)   2.42.4
Styrene                         ND               8.2        ppb(v/v)   4.1
Bromoform                       ND               8.2        ppb(v/v)   2.0
1,1,2,2-Tetrachloroethane       ND               8.2        ppb(v/v)   2.0
Benzyl chloride                 ND               100        ppb(v/v)   33
4-Ethyltoluene                  ND               8.2        ppb(v/v)   2.9
1,3,5-Trimethylbenzene          ND               12         ppb(v/v)   4.5
1,2,4-Trimethylbenzene          ND               12         ppb(v/v)   5.3
1,3-Dichlorobenzene             ND               8.2        ppb(v/v)   3.3
1,4-Dichlorobenzene             ND               8.2        ppb(v/v)   3.3
1,2-Dichlorobenzene             ND               8.2        ppb(v/v)   3.7
1,2,4-Trichloro-                ND               20         ppb(v/v)   5.3

benzene
Hexachlorobutadiene             ND               16         ppb(v/v)   5.3

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP02_GS021907_015Client Sample ID: SGP02_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-004  Work Order #...:Work Order #...: JPNAH1AE       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 08:04 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272        Analysis Time..:Analysis Time..: 20:06
Dilution Factor:Dilution Factor: 4.08
Analyst ID.....:Analyst ID.....: 402431         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
AcetoneAcetone                         300300              9898         ug/m3ug/m3      1919
Benzene                         ND               26         ug/m3      11
Benzyl chloride                 ND               530        ug/m3      170
Bromodichloromethane            ND               53         ug/m3      22
Bromoform                       ND               86         ug/m3      21
Bromomethane                    ND               32         ug/m3      16
2-Butanone (MEK)2-Butanone (MEK)                18001800             120120        ug/m3ug/m3      2424
Carbon disulfide                ND               130        ug/m3      25
Carbon tetrachloride            ND               53         ug/m3      13
Chlorobenzene                   ND               38         ug/m3      9.4
Dibromochloromethane            ND               69         ug/m3      35
Chloroethane                    ND               41         ug/m3      8.6
Chloroform                      ND               32         ug/m3      16
Chloromethane                   ND               33         ug/m3      8.6
1,2-Dibromoethane (EDB)         ND               61         ug/m3      16
1,2-Dichlorobenzene             ND               49         ug/m3      22
1,3-Dichlorobenzene             ND               49         ug/m3      20
1,4-Dichlorobenzene             ND               49         ug/m3      20
Dichlorodifluoromethane         ND               40         ug/m3      10
1,1-Dichloroethane              ND               33         ug/m3      8.2
1,2-Dichloroethane              ND               33         ug/m3      13
cis-1,2-Dichloroethene          ND               32         ug/m3      13
trans-1,2-Dichloroethene        ND               32         ug/m3      8.2
1,1-Dichloroethene              ND               32         ug/m3      8.2
1,2-Dichloropropane             ND               38         ug/m3      15
cis-1,3-Dichloropropene         ND               37         ug/m3      9.4
trans-1,3-Dichloropropene       ND               37         ug/m3      18
1,2-Dichloro-                   ND               57         ug/m3      23

1,1,2,2-tetrafluoroethane
Ethylbenzene                    ND               35         ug/m3      18
4-Ethyltoluene                  ND               40         ug/m3      14
Hexachlorobutadiene             ND               180        ug/m3      57
2-Hexanone2-Hexanone                      25 J25 J             170170        ug/m3ug/m3      1717
Methylene chloride              ND               28         ug/m3      11
4-Methyl-2-pentanone            ND               170        ug/m3      33

(MIBK)
Styrene                         ND               35         ug/m3      17

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP02_GS021907_015Client Sample ID: SGP02_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-004  Work Order #...:Work Order #...: JPNAH1AE     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
1,1,2,2-Tetrachloroethane       ND               57         ug/m3      14
TetrachloroetheneTetrachloroethene               15001500             5757         ug/m3ug/m3      1717
TolueneToluene                         12 J12 J             3131         ug/m3ug/m3      7.87.8
1,2,4-Trichloro-                ND               150        ug/m3      39

benzene
1,1,1-Trichloroethane           ND               45         ug/m3      11
1,1,2-Trichloroethane           ND               45         ug/m3      13
TrichloroetheneTrichloroethene                 11 J11 J             4545         ug/m3ug/m3      1111
Trichlorofluoromethane          ND               45         ug/m3      11
1,1,2-Trichloro-                ND               61         ug/m3      16

1,2,2-trifluoroethane
1,2,4-Trimethylbenzene          ND               61         ug/m3      26
1,3,5-Trimethylbenzene          ND               61         ug/m3      22
Vinyl acetate                   ND               140        ug/m3      29
Vinyl chloride                  ND               21         ug/m3      8.2
Xylenes (total)Xylenes (total)                 24 J24 J             3535         ug/m3ug/m3      1111

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP03_GS021907_005Client Sample ID: SGP03_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-005  Work Order #...:Work Order #...: JPNAN1AD       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 07:39 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530        Analysis Time..:Analysis Time..: 20:51
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 117751         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
DichlorodifluoromethaneDichlorodifluoromethane         0.51 J0.51 J           2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Chloromethane                   ND               4.0        ppb(v/v)   1.0
1,2-Dichloro-                   ND               2.0        ppb(v/v)   0.80

1,1,2,2-tetrafluoroethane
Vinyl chloride                  ND               2.0        ppb(v/v)   0.80
Bromomethane                    ND               2.0        ppb(v/v)   1.0
Chloroethane                    ND               4.0        ppb(v/v)   0.80
Trichlorofluoromethane          ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethene              ND               2.0        ppb(v/v)   0.50
Carbon disulfide                ND               10         ppb(v/v)   2.0
1,1,2-Trichloro-                ND               2.0        ppb(v/v)   0.50

1,2,2-trifluoroethane
Acetone                         ND               10         ppb(v/v)   2.0
Methylene chloride              ND               2.0        ppb(v/v)   0.80
trans-1,2-Dichloroethene        ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethane              ND               2.0        ppb(v/v)   0.50
Vinyl acetate                   ND               10         ppb(v/v)   2.0
cis-1,2-Dichloroethene          ND               2.0        ppb(v/v)   0.80
2-Butanone (MEK)2-Butanone (MEK)                3.1 J3.1 J            1010         ppb(v/v)ppb(v/v)   2.02.0
Chloroform                      ND               2.0        ppb(v/v)   0.80
1,1,1-Trichloroethane1,1,1-Trichloroethane           1.1 J1.1 J            2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Carbon tetrachloride            ND               2.0        ppb(v/v)   0.50
BenzeneBenzene                         1.1 J1.1 J            2.02.0        ppb(v/v)ppb(v/v)   0.800.80
1,2-Dichloroethane              ND               2.0        ppb(v/v)   0.80
TrichloroetheneTrichloroethene                 3.93.9              2.02.0        ppb(v/v)ppb(v/v)   0.500.50
1,2-Dichloropropane             ND               2.0        ppb(v/v)   0.80
Bromodichloromethane            ND               2.0        ppb(v/v)   0.80
cis-1,3-Dichloropropene         ND               2.0        ppb(v/v)   0.50
4-Methyl-2-pentanone            ND               10         ppb(v/v)   2.0

(MIBK)
TolueneToluene                         1.8 J1.8 J            2.02.0        ppb(v/v)ppb(v/v)   0.500.50
trans-1,3-Dichloropropene       ND               2.0        ppb(v/v)   1.0
1,1,2-Trichloroethane           ND               2.0        ppb(v/v)   0.60
TetrachloroetheneTetrachloroethene               460460              2.02.0        ppb(v/v)ppb(v/v)   0.600.60
2-Hexanone                      ND               10         ppb(v/v)   1.0
Dibromochloromethane            ND               2.0        ppb(v/v)   1.0
1,2-Dibromoethane (EDB)         ND               2.0        ppb(v/v)   0.50

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP03_GS021907_005Client Sample ID: SGP03_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-005  Work Order #...:Work Order #...: JPNAN1AD     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Chlorobenzene                   ND               2.0        ppb(v/v)   0.50
Ethylbenzene                    ND               2.0        ppb(v/v)   1.0
Xylenes (total)Xylenes (total)                 3.73.7              2.02.0        ppb(v/v)ppb(v/v)   0.600.60
Styrene                         ND               2.0        ppb(v/v)   1.0
Bromoform                       ND               2.0        ppb(v/v)   0.50
1,1,2,2-Tetrachloroethane       ND               2.0        ppb(v/v)   0.50
Benzyl chloride                 ND               25         ppb(v/v)   8.0
4-Ethyltoluene                  ND               2.0        ppb(v/v)   0.70
1,3,5-Trimethylbenzene          ND               3.0        ppb(v/v)   1.1
1,2,4-Trimethylbenzene          ND               3.0        ppb(v/v)   1.3
1,3-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,4-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,2-Dichlorobenzene             ND               2.0        ppb(v/v)   0.90
1,2,4-Trichloro-                ND               5.0        ppb(v/v)   1.3

benzene
Hexachlorobutadiene             ND               4.0        ppb(v/v)   1.3

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP03_GS021907_005Client Sample ID: SGP03_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-005  Work Order #...:Work Order #...: JPNAN1AE       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 07:39 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272        Analysis Time..:Analysis Time..: 20:51
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 402431         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Acetone                         ND               24         ug/m3      4.7
BenzeneBenzene                         3.5 J3.5 J            6.46.4        ug/m3ug/m3      2.62.6
Benzyl chloride                 ND               130        ug/m3      41
Bromodichloromethane            ND               13         ug/m3      5.4
Bromoform                       ND               21         ug/m3      5.2
Bromomethane                    ND               7.8        ug/m3      3.9
2-Butanone (MEK)2-Butanone (MEK)                9.1 J9.1 J            2929         ug/m3ug/m3      5.95.9
Carbon disulfide                ND               31         ug/m3      6.2
Carbon tetrachloride            ND               13         ug/m3      3.1
Chlorobenzene                   ND               9.2        ug/m3      2.3
Dibromochloromethane            ND               17         ug/m3      8.5
Chloroethane                    ND               10         ug/m3      2.1
Chloroform                      ND               7.8        ug/m3      3.9
Chloromethane                   ND               8.2        ug/m3      2.1
1,2-Dibromoethane (EDB)         ND               15         ug/m3      3.8
1,2-Dichlorobenzene             ND               12         ug/m3      5.4
1,3-Dichlorobenzene             ND               12         ug/m3      4.8
1,4-Dichlorobenzene             ND               12         ug/m3      4.8
DichlorodifluoromethaneDichlorodifluoromethane         2.5 J2.5 J            9.99.9        ug/m3ug/m3      2.52.5
1,1-Dichloroethane              ND               8.1        ug/m3      2.0
1,2-Dichloroethane              ND               8.1        ug/m3      3.2
cis-1,2-Dichloroethene          ND               7.9        ug/m3      3.2
trans-1,2-Dichloroethene        ND               7.9        ug/m3      2.0
1,1-Dichloroethene              ND               7.9        ug/m3      2.0
1,2-Dichloropropane             ND               9.2        ug/m3      3.7
cis-1,3-Dichloropropene         ND               9.1        ug/m3      2.3
trans-1,3-Dichloropropene       ND               9.1        ug/m3      4.5
1,2-Dichloro-                   ND               14         ug/m3      5.6

1,1,2,2-tetrafluoroethane
Ethylbenzene                    ND               8.7        ug/m3      4.3
4-Ethyltoluene                  ND               9.8        ug/m3      3.4
Hexachlorobutadiene             ND               43         ug/m3      14
2-Hexanone                      ND               41         ug/m3      4.1
Methylene chloride              ND               6.9        ug/m3      2.8
4-Methyl-2-pentanone            ND               41         ug/m3      8.2

(MIBK)
Styrene                         ND               8.5        ug/m3      4.2

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP03_GS021907_005Client Sample ID: SGP03_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-005  Work Order #...:Work Order #...: JPNAN1AE     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
1,1,2,2-Tetrachloroethane       ND               14         ug/m3      3.4
TetrachloroetheneTetrachloroethene               31003100             1414         ug/m3ug/m3      4.14.1
TolueneToluene                         6.9 J6.9 J            7.57.5        ug/m3ug/m3      1.91.9
1,2,4-Trichloro-                ND               37         ug/m3      9.6

benzene
1,1,1-Trichloroethane1,1,1-Trichloroethane           5.8 J5.8 J            1111         ug/m3ug/m3      2.72.7
1,1,2-Trichloroethane           ND               11         ug/m3      3.3
TrichloroetheneTrichloroethene                 2121               1111         ug/m3ug/m3      2.72.7
Trichlorofluoromethane          ND               11         ug/m3      2.8
1,1,2-Trichloro-                ND               15         ug/m3      3.8

1,2,2-trifluoroethane
1,2,4-Trimethylbenzene          ND               15         ug/m3      6.4
1,3,5-Trimethylbenzene          ND               15         ug/m3      5.4
Vinyl acetate                   ND               35         ug/m3      7.0
Vinyl chloride                  ND               5.1        ug/m3      2.0
Xylenes (total)Xylenes (total)                 1616               8.78.7        ug/m3ug/m3      2.62.6

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP04_GS021907_005Client Sample ID: SGP04_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-006  Work Order #...:Work Order #...: JPNAV1AD       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 07:18 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530        Analysis Time..:Analysis Time..: 21:27
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 117751         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
DichlorodifluoromethaneDichlorodifluoromethane         0.64 J0.64 J           2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Chloromethane                   ND               4.0        ppb(v/v)   1.0
1,2-Dichloro-                   ND               2.0        ppb(v/v)   0.80

1,1,2,2-tetrafluoroethane
Vinyl chloride                  ND               2.0        ppb(v/v)   0.80
Bromomethane                    ND               2.0        ppb(v/v)   1.0
Chloroethane                    ND               4.0        ppb(v/v)   0.80
Trichlorofluoromethane          ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethene              ND               2.0        ppb(v/v)   0.50
Carbon disulfide                ND               10         ppb(v/v)   2.0
1,1,2-Trichloro-                ND               2.0        ppb(v/v)   0.50

1,2,2-trifluoroethane
AcetoneAcetone                         3.0 J3.0 J            1010         ppb(v/v)ppb(v/v)   2.02.0
Methylene chlorideMethylene chloride              1.3 J1.3 J            2.02.0        ppb(v/v)ppb(v/v)   0.800.80
trans-1,2-Dichloroethene        ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethane              ND               2.0        ppb(v/v)   0.50
Vinyl acetate                   ND               10         ppb(v/v)   2.0
cis-1,2-Dichloroethene          ND               2.0        ppb(v/v)   0.80
2-Butanone (MEK)2-Butanone (MEK)                4.9 J4.9 J            1010         ppb(v/v)ppb(v/v)   2.02.0
Chloroform                      ND               2.0        ppb(v/v)   0.80
1,1,1-Trichloroethane1,1,1-Trichloroethane           1.3 J1.3 J            2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Carbon tetrachloride            ND               2.0        ppb(v/v)   0.50
Benzene                         ND               2.0        ppb(v/v)   0.80
1,2-Dichloroethane              ND               2.0        ppb(v/v)   0.80
Trichloroethene                 ND               2.0        ppb(v/v)   0.50
1,2-Dichloropropane             ND               2.0        ppb(v/v)   0.80
Bromodichloromethane            ND               2.0        ppb(v/v)   0.80
cis-1,3-Dichloropropene         ND               2.0        ppb(v/v)   0.50
4-Methyl-2-pentanone            ND               10         ppb(v/v)   2.0

(MIBK)
TolueneToluene                         1.9 J1.9 J            2.02.0        ppb(v/v)ppb(v/v)   0.500.50
trans-1,3-Dichloropropene       ND               2.0        ppb(v/v)   1.0
1,1,2-Trichloroethane           ND               2.0        ppb(v/v)   0.60
TetrachloroetheneTetrachloroethene               4848               2.02.0        ppb(v/v)ppb(v/v)   0.600.60
2-Hexanone                      ND               10         ppb(v/v)   1.0
Dibromochloromethane            ND               2.0        ppb(v/v)   1.0
1,2-Dibromoethane (EDB)         ND               2.0        ppb(v/v)   0.50

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP04_GS021907_005Client Sample ID: SGP04_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-006  Work Order #...:Work Order #...: JPNAV1AD     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Chlorobenzene                   ND               2.0        ppb(v/v)   0.50
Ethylbenzene                    ND               2.0        ppb(v/v)   1.0
Xylenes (total)Xylenes (total)                 4.04.0              2.02.0        ppb(v/v)ppb(v/v)   0.600.60
Styrene                         ND               2.0        ppb(v/v)   1.0
Bromoform                       ND               2.0        ppb(v/v)   0.50
1,1,2,2-Tetrachloroethane       ND               2.0        ppb(v/v)   0.50
Benzyl chloride                 ND               25         ppb(v/v)   8.0
4-Ethyltoluene                  ND               2.0        ppb(v/v)   0.70
1,3,5-Trimethylbenzene          ND               3.0        ppb(v/v)   1.1
1,2,4-Trimethylbenzene          ND               3.0        ppb(v/v)   1.3
1,3-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,4-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,2-Dichlorobenzene             ND               2.0        ppb(v/v)   0.90
1,2,4-Trichloro-                ND               5.0        ppb(v/v)   1.3

benzene
Hexachlorobutadiene             ND               4.0        ppb(v/v)   1.3

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP04_GS021907_005Client Sample ID: SGP04_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-006  Work Order #...:Work Order #...: JPNAV1AE       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 07:18 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272        Analysis Time..:Analysis Time..: 21:27
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 402431         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
AcetoneAcetone                         7.2 J7.2 J            2424         ug/m3ug/m3      4.74.7
Benzene                         ND               6.4        ug/m3      2.6
Benzyl chloride                 ND               130        ug/m3      41
Bromodichloromethane            ND               13         ug/m3      5.4
Bromoform                       ND               21         ug/m3      5.2
Bromomethane                    ND               7.8        ug/m3      3.9
2-Butanone (MEK)2-Butanone (MEK)                15 J15 J             2929         ug/m3ug/m3      5.95.9
Carbon disulfide                ND               31         ug/m3      6.2
Carbon tetrachloride            ND               13         ug/m3      3.1
Chlorobenzene                   ND               9.2        ug/m3      2.3
Dibromochloromethane            ND               17         ug/m3      8.5
Chloroethane                    ND               10         ug/m3      2.1
Chloroform                      ND               7.8        ug/m3      3.9
Chloromethane                   ND               8.2        ug/m3      2.1
1,2-Dibromoethane (EDB)         ND               15         ug/m3      3.8
1,2-Dichlorobenzene             ND               12         ug/m3      5.4
1,3-Dichlorobenzene             ND               12         ug/m3      4.8
1,4-Dichlorobenzene             ND               12         ug/m3      4.8
DichlorodifluoromethaneDichlorodifluoromethane         3.2 J3.2 J            9.99.9        ug/m3ug/m3      2.52.5
1,1-Dichloroethane              ND               8.1        ug/m3      2.0
1,2-Dichloroethane              ND               8.1        ug/m3      3.2
cis-1,2-Dichloroethene          ND               7.9        ug/m3      3.2
trans-1,2-Dichloroethene        ND               7.9        ug/m3      2.0
1,1-Dichloroethene              ND               7.9        ug/m3      2.0
1,2-Dichloropropane             ND               9.2        ug/m3      3.7
cis-1,3-Dichloropropene         ND               9.1        ug/m3      2.3
trans-1,3-Dichloropropene       ND               9.1        ug/m3      4.5
1,2-Dichloro-                   ND               14         ug/m3      5.6

1,1,2,2-tetrafluoroethane
Ethylbenzene                    ND               8.7        ug/m3      4.3
4-Ethyltoluene                  ND               9.8        ug/m3      3.4
Hexachlorobutadiene             ND               43         ug/m3      14
2-Hexanone                      ND               41         ug/m3      4.1
Methylene chlorideMethylene chloride              4.5 J4.5 J            6.96.9        ug/m3ug/m3      2.82.8
4-Methyl-2-pentanone            ND               41         ug/m3      8.2

(MIBK)
Styrene                         ND               8.5        ug/m3      4.2

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP04_GS021907_005Client Sample ID: SGP04_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-006  Work Order #...:Work Order #...: JPNAV1AE     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
1,1,2,2-Tetrachloroethane       ND               14         ug/m3      3.4
TetrachloroetheneTetrachloroethene               330330              1414         ug/m3ug/m3      4.14.1
TolueneToluene                         7.1 J7.1 J            7.57.5        ug/m3ug/m3      1.91.9
1,2,4-Trichloro-                ND               37         ug/m3      9.6

benzene
1,1,1-Trichloroethane1,1,1-Trichloroethane           7.1 J7.1 J            1111         ug/m3ug/m3      2.72.7
1,1,2-Trichloroethane           ND               11         ug/m3      3.3
Trichloroethene                 ND               11         ug/m3      2.7
Trichlorofluoromethane          ND               11         ug/m3      2.8
1,1,2-Trichloro-                ND               15         ug/m3      3.8

1,2,2-trifluoroethane
1,2,4-Trimethylbenzene          ND               15         ug/m3      6.4
1,3,5-Trimethylbenzene          ND               15         ug/m3      5.4
Vinyl acetate                   ND               35         ug/m3      7.0
Vinyl chloride                  ND               5.1        ug/m3      2.0
Xylenes (total)Xylenes (total)                 1818               8.78.7        ug/m3ug/m3      2.62.6

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP04_GS021907_015Client Sample ID: SGP04_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-007  Work Order #...:Work Order #...: JPNA41AD       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 07:05 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530        Analysis Time..:Analysis Time..: 22:06
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 117751         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
DichlorodifluoromethaneDichlorodifluoromethane         0.68 J0.68 J           2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Chloromethane                   ND               4.0        ppb(v/v)   1.0
1,2-Dichloro-                   ND               2.0        ppb(v/v)   0.80

1,1,2,2-tetrafluoroethane
Vinyl chloride                  ND               2.0        ppb(v/v)   0.80
Bromomethane                    ND               2.0        ppb(v/v)   1.0
Chloroethane                    ND               4.0        ppb(v/v)   0.80
Trichlorofluoromethane          ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethene              ND               2.0        ppb(v/v)   0.50
Carbon disulfide                ND               10         ppb(v/v)   2.0
1,1,2-Trichloro-                ND               2.0        ppb(v/v)   0.50

1,2,2-trifluoroethane
AcetoneAcetone                         1313               1010         ppb(v/v)ppb(v/v)   2.02.0
Methylene chlorideMethylene chloride              1.1 J1.1 J            2.02.0        ppb(v/v)ppb(v/v)   0.800.80
trans-1,2-Dichloroethene        ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethane              ND               2.0        ppb(v/v)   0.50
Vinyl acetate                   ND               10         ppb(v/v)   2.0
cis-1,2-Dichloroethene          ND               2.0        ppb(v/v)   0.80
2-Butanone (MEK)2-Butanone (MEK)                9.1 J9.1 J            1010         ppb(v/v)ppb(v/v)   2.02.0
Chloroform                      ND               2.0        ppb(v/v)   0.80
1,1,1-Trichloroethane1,1,1-Trichloroethane           1.5 J1.5 J            2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Carbon tetrachloride            ND               2.0        ppb(v/v)   0.50
Benzene                         ND               2.0        ppb(v/v)   0.80
1,2-Dichloroethane              ND               2.0        ppb(v/v)   0.80
Trichloroethene                 ND               2.0        ppb(v/v)   0.50
1,2-Dichloropropane             ND               2.0        ppb(v/v)   0.80
Bromodichloromethane            ND               2.0        ppb(v/v)   0.80
cis-1,3-Dichloropropene         ND               2.0        ppb(v/v)   0.50
4-Methyl-2-pentanone            ND               10         ppb(v/v)   2.0

(MIBK)
TolueneToluene                         3.13.1              2.02.0        ppb(v/v)ppb(v/v)   0.500.50
trans-1,3-Dichloropropene       ND               2.0        ppb(v/v)   1.0
1,1,2-Trichloroethane           ND               2.0        ppb(v/v)   0.60
TetrachloroetheneTetrachloroethene               6565               2.02.0        ppb(v/v)ppb(v/v)   0.600.60
2-Hexanone                      ND               10         ppb(v/v)   1.0
Dibromochloromethane            ND               2.0        ppb(v/v)   1.0
1,2-Dibromoethane (EDB)         ND               2.0        ppb(v/v)   0.50

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP04_GS021907_015Client Sample ID: SGP04_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-007  Work Order #...:Work Order #...: JPNA41AD     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Chlorobenzene                   ND               2.0        ppb(v/v)   0.50
EthylbenzeneEthylbenzene                    1.0 J1.0 J            2.02.0        ppb(v/v)ppb(v/v)   1.01.0
Xylenes (total)Xylenes (total)                 6.06.0              2.02.0        ppb(v/v)ppb(v/v)   0.600.60
Styrene                         ND               2.0        ppb(v/v)   1.0
Bromoform                       ND               2.0        ppb(v/v)   0.50
1,1,2,2-Tetrachloroethane       ND               2.0        ppb(v/v)   0.50
Benzyl chloride                 ND               25         ppb(v/v)   8.0
4-Ethyltoluene4-Ethyltoluene                  1.4 J1.4 J            2.02.0        ppb(v/v)ppb(v/v)   0.700.70
1,3,5-Trimethylbenzene          ND               3.0        ppb(v/v)   1.1
1,2,4-Trimethylbenzene1,2,4-Trimethylbenzene          1.8 J1.8 J            3.03.0        ppb(v/v)ppb(v/v)   1.31.3
1,3-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,4-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,2-Dichlorobenzene             ND               2.0        ppb(v/v)   0.90
1,2,4-Trichloro-                ND               5.0        ppb(v/v)   1.3

benzene
Hexachlorobutadiene             ND               4.0        ppb(v/v)   1.3

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP04_GS021907_015Client Sample ID: SGP04_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-007  Work Order #...:Work Order #...: JPNA41AE       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 07:05 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272        Analysis Time..:Analysis Time..: 22:06
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 402431         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
AcetoneAcetone                         3131               2424         ug/m3ug/m3      4.74.7
Benzene                         ND               6.4        ug/m3      2.6
Benzyl chloride                 ND               130        ug/m3      41
Bromodichloromethane            ND               13         ug/m3      5.4
Bromoform                       ND               21         ug/m3      5.2
Bromomethane                    ND               7.8        ug/m3      3.9
2-Butanone (MEK)2-Butanone (MEK)                27 J27 J             2929         ug/m3ug/m3      5.95.9
Carbon disulfide                ND               31         ug/m3      6.2
Carbon tetrachloride            ND               13         ug/m3      3.1
Chlorobenzene                   ND               9.2        ug/m3      2.3
Dibromochloromethane            ND               17         ug/m3      8.5
Chloroethane                    ND               10         ug/m3      2.1
Chloroform                      ND               7.8        ug/m3      3.9
Chloromethane                   ND               8.2        ug/m3      2.1
1,2-Dibromoethane (EDB)         ND               15         ug/m3      3.8
1,2-Dichlorobenzene             ND               12         ug/m3      5.4
1,3-Dichlorobenzene             ND               12         ug/m3      4.8
1,4-Dichlorobenzene             ND               12         ug/m3      4.8
DichlorodifluoromethaneDichlorodifluoromethane         3.3 J3.3 J            9.99.9        ug/m3ug/m3      2.52.5
1,1-Dichloroethane              ND               8.1        ug/m3      2.0
1,2-Dichloroethane              ND               8.1        ug/m3      3.2
cis-1,2-Dichloroethene          ND               7.9        ug/m3      3.2
trans-1,2-Dichloroethene        ND               7.9        ug/m3      2.0
1,1-Dichloroethene              ND               7.9        ug/m3      2.0
1,2-Dichloropropane             ND               9.2        ug/m3      3.7
cis-1,3-Dichloropropene         ND               9.1        ug/m3      2.3
trans-1,3-Dichloropropene       ND               9.1        ug/m3      4.5
1,2-Dichloro-                   ND               14         ug/m3      5.6

1,1,2,2-tetrafluoroethane
EthylbenzeneEthylbenzene                    4.3 J4.3 J            8.78.7        ug/m3ug/m3      4.34.3
4-Ethyltoluene4-Ethyltoluene                  7.1 J7.1 J            9.89.8        ug/m3ug/m3      3.43.4
Hexachlorobutadiene             ND               43         ug/m3      14
2-Hexanone                      ND               41         ug/m3      4.1
Methylene chlorideMethylene chloride              3.9 J3.9 J            6.96.9        ug/m3ug/m3      2.82.8
4-Methyl-2-pentanone            ND               41         ug/m3      8.2

(MIBK)
Styrene                         ND               8.5        ug/m3      4.2

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP04_GS021907_015Client Sample ID: SGP04_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-007  Work Order #...:Work Order #...: JPNA41AE     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
1,1,2,2-Tetrachloroethane       ND               14         ug/m3      3.4
TetrachloroetheneTetrachloroethene               440440              1414         ug/m3ug/m3      4.14.1
TolueneToluene                         1212               7.57.5        ug/m3ug/m3      1.91.9
1,2,4-Trichloro-                ND               37         ug/m3      9.6

benzene
1,1,1-Trichloroethane1,1,1-Trichloroethane           8.2 J8.2 J            1111         ug/m3ug/m3      2.72.7
1,1,2-Trichloroethane           ND               11         ug/m3      3.3
Trichloroethene                 ND               11         ug/m3      2.7
Trichlorofluoromethane          ND               11         ug/m3      2.8
1,1,2-Trichloro-                ND               15         ug/m3      3.8

1,2,2-trifluoroethane
1,2,4-Trimethylbenzene1,2,4-Trimethylbenzene          8.8 J8.8 J            1515         ug/m3ug/m3      6.46.4
1,3,5-Trimethylbenzene          ND               15         ug/m3      5.4
Vinyl acetate                   ND               35         ug/m3      7.0
Vinyl chloride                  ND               5.1        ug/m3      2.0
Xylenes (total)Xylenes (total)                 2626               8.78.7        ug/m3ug/m3      2.62.6

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP05_GS021907_005Client Sample ID: SGP05_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-008  Work Order #...:Work Order #...: JPNA81AD       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 09:04 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530        Analysis Time..:Analysis Time..: 22:42
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 117751         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
DichlorodifluoromethaneDichlorodifluoromethane         0.71 J0.71 J           2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Chloromethane                   ND               4.0        ppb(v/v)   1.0
1,2-Dichloro-                   ND               2.0        ppb(v/v)   0.80

1,1,2,2-tetrafluoroethane
Vinyl chloride                  ND               2.0        ppb(v/v)   0.80
Bromomethane                    ND               2.0        ppb(v/v)   1.0
Chloroethane                    ND               4.0        ppb(v/v)   0.80
TrichlorofluoromethaneTrichlorofluoromethane          2222               2.02.0        ppb(v/v)ppb(v/v)   0.500.50
1,1-Dichloroethene              ND               2.0        ppb(v/v)   0.50
Carbon disulfide                ND               10         ppb(v/v)   2.0
1,1,2-Trichloro-                ND               2.0        ppb(v/v)   0.50

1,2,2-trifluoroethane
AcetoneAcetone                         1616               1010         ppb(v/v)ppb(v/v)   2.02.0
Methylene chlorideMethylene chloride              1.1 J1.1 J            2.02.0        ppb(v/v)ppb(v/v)   0.800.80
trans-1,2-Dichloroethene        ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethane              ND               2.0        ppb(v/v)   0.50
Vinyl acetate                   ND               10         ppb(v/v)   2.0
cis-1,2-Dichloroethene          ND               2.0        ppb(v/v)   0.80
2-Butanone (MEK)2-Butanone (MEK)                210210              1010         ppb(v/v)ppb(v/v)   2.02.0
Chloroform                      ND               2.0        ppb(v/v)   0.80
1,1,1-Trichloroethane1,1,1-Trichloroethane           0.65 J0.65 J           2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Carbon tetrachloride            ND               2.0        ppb(v/v)   0.50
Benzene                         ND               2.0        ppb(v/v)   0.80
1,2-Dichloroethane              ND               2.0        ppb(v/v)   0.80
Trichloroethene                 ND               2.0        ppb(v/v)   0.50
1,2-Dichloropropane             ND               2.0        ppb(v/v)   0.80
Bromodichloromethane            ND               2.0        ppb(v/v)   0.80
cis-1,3-Dichloropropene         ND               2.0        ppb(v/v)   0.50
4-Methyl-2-pentanone            ND               10         ppb(v/v)   2.0

(MIBK)
TolueneToluene                         4.44.4              2.02.0        ppb(v/v)ppb(v/v)   0.500.50
trans-1,3-Dichloropropene       ND               2.0        ppb(v/v)   1.0
1,1,2-Trichloroethane           ND               2.0        ppb(v/v)   0.60
TetrachloroetheneTetrachloroethene               1313               2.02.0        ppb(v/v)ppb(v/v)   0.600.60
2-Hexanone2-Hexanone                      8.0 J8.0 J            1010         ppb(v/v)ppb(v/v)   1.01.0
Dibromochloromethane            ND               2.0        ppb(v/v)   1.0
1,2-Dibromoethane (EDB)         ND               2.0        ppb(v/v)   0.50

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP05_GS021907_005Client Sample ID: SGP05_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-008  Work Order #...:Work Order #...: JPNA81AD     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Chlorobenzene                   ND               2.0        ppb(v/v)   0.50
EthylbenzeneEthylbenzene                    1.6 J1.6 J            2.02.0        ppb(v/v)ppb(v/v)   1.01.0
Xylenes (total)Xylenes (total)                 9.99.9              2.02.0        ppb(v/v)ppb(v/v)   0.600.60
Styrene                         ND               2.0        ppb(v/v)   1.0
Bromoform                       ND               2.0        ppb(v/v)   0.50
1,1,2,2-Tetrachloroethane       ND               2.0        ppb(v/v)   0.50
Benzyl chloride                 ND               25         ppb(v/v)   8.0
4-Ethyltoluene4-Ethyltoluene                  1.7 J1.7 J            2.02.0        ppb(v/v)ppb(v/v)   0.700.70
1,3,5-Trimethylbenzene          ND               3.0        ppb(v/v)   1.1
1,2,4-Trimethylbenzene          ND               3.0        ppb(v/v)   1.3
1,3-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,4-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,2-Dichlorobenzene             ND               2.0        ppb(v/v)   0.90
1,2,4-Trichloro-                ND               5.0        ppb(v/v)   1.3

benzene
Hexachlorobutadiene             ND               4.0        ppb(v/v)   1.3

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP05_GS021907_005Client Sample ID: SGP05_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-008  Work Order #...:Work Order #...: JPNA81AE       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 09:04 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272        Analysis Time..:Analysis Time..: 22:42
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 402431         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
AcetoneAcetone                         3737               2424         ug/m3ug/m3      4.74.7
Benzene                         ND               6.4        ug/m3      2.6
Benzyl chloride                 ND               130        ug/m3      41
Bromodichloromethane            ND               13         ug/m3      5.4
Bromoform                       ND               21         ug/m3      5.2
Bromomethane                    ND               7.8        ug/m3      3.9
2-Butanone (MEK)2-Butanone (MEK)                610610              2929         ug/m3ug/m3      5.95.9
Carbon disulfide                ND               31         ug/m3      6.2
Carbon tetrachloride            ND               13         ug/m3      3.1
Chlorobenzene                   ND               9.2        ug/m3      2.3
Dibromochloromethane            ND               17         ug/m3      8.5
Chloroethane                    ND               10         ug/m3      2.1
Chloroform                      ND               7.8        ug/m3      3.9
Chloromethane                   ND               8.2        ug/m3      2.1
1,2-Dibromoethane (EDB)         ND               15         ug/m3      3.8
1,2-Dichlorobenzene             ND               12         ug/m3      5.4
1,3-Dichlorobenzene             ND               12         ug/m3      4.8
1,4-Dichlorobenzene             ND               12         ug/m3      4.8
DichlorodifluoromethaneDichlorodifluoromethane         3.5 J3.5 J            9.99.9        ug/m3ug/m3      2.52.5
1,1-Dichloroethane              ND               8.1        ug/m3      2.0
1,2-Dichloroethane              ND               8.1        ug/m3      3.2
cis-1,2-Dichloroethene          ND               7.9        ug/m3      3.2
trans-1,2-Dichloroethene        ND               7.9        ug/m3      2.0
1,1-Dichloroethene              ND               7.9        ug/m3      2.0
1,2-Dichloropropane             ND               9.2        ug/m3      3.7
cis-1,3-Dichloropropene         ND               9.1        ug/m3      2.3
trans-1,3-Dichloropropene       ND               9.1        ug/m3      4.5
1,2-Dichloro-                   ND               14         ug/m3      5.6

1,1,2,2-tetrafluoroethane
EthylbenzeneEthylbenzene                    7.0 J7.0 J            8.78.7        ug/m3ug/m3      4.34.3
4-Ethyltoluene4-Ethyltoluene                  8.2 J8.2 J            9.89.8        ug/m3ug/m3      3.43.4
Hexachlorobutadiene             ND               43         ug/m3      14
2-Hexanone2-Hexanone                      33 J33 J             4141         ug/m3ug/m3      4.14.1
Methylene chlorideMethylene chloride              3.9 J3.9 J            6.96.9        ug/m3ug/m3      2.82.8
4-Methyl-2-pentanone            ND               41         ug/m3      8.2

(MIBK)
Styrene                         ND               8.5        ug/m3      4.2

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP05_GS021907_005Client Sample ID: SGP05_GS021907_005

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-008  Work Order #...:Work Order #...: JPNA81AE     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
1,1,2,2-Tetrachloroethane       ND               14         ug/m3      3.4
TetrachloroetheneTetrachloroethene               9191               1414         ug/m3ug/m3      4.14.1
TolueneToluene                         1717               7.57.5        ug/m3ug/m3      1.91.9
1,2,4-Trichloro-                ND               37         ug/m3      9.6

benzene
1,1,1-Trichloroethane1,1,1-Trichloroethane           3.5 J3.5 J            1111         ug/m3ug/m3      2.72.7
1,1,2-Trichloroethane           ND               11         ug/m3      3.3
Trichloroethene                 ND               11         ug/m3      2.7
TrichlorofluoromethaneTrichlorofluoromethane          130130              1111         ug/m3ug/m3      2.82.8
1,1,2-Trichloro-                ND               15         ug/m3      3.8

1,2,2-trifluoroethane
1,2,4-Trimethylbenzene          ND               15         ug/m3      6.4
1,3,5-Trimethylbenzene          ND               15         ug/m3      5.4
Vinyl acetate                   ND               35         ug/m3      7.0
Vinyl chloride                  ND               5.1        ug/m3      2.0
Xylenes (total)Xylenes (total)                 4343               8.78.7        ug/m3ug/m3      2.62.6

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP05_GS021907_015Client Sample ID: SGP05_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-009  Work Order #...:Work Order #...: JPNCF1AD       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 09:08 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530        Analysis Time..:Analysis Time..: 23:23
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 117751         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
DichlorodifluoromethaneDichlorodifluoromethane         0.68 J0.68 J           2.02.0        ppb(v/v)ppb(v/v)   0.500.50
ChloromethaneChloromethane                   1.8 J1.8 J            4.04.0        ppb(v/v)ppb(v/v)   1.01.0
1,2-Dichloro-                   ND               2.0        ppb(v/v)   0.80

1,1,2,2-tetrafluoroethane
Vinyl chloride                  ND               2.0        ppb(v/v)   0.80
Bromomethane                    ND               2.0        ppb(v/v)   1.0
Chloroethane                    ND               4.0        ppb(v/v)   0.80
TrichlorofluoromethaneTrichlorofluoromethane          9.79.7              2.02.0        ppb(v/v)ppb(v/v)   0.500.50
1,1-Dichloroethene              ND               2.0        ppb(v/v)   0.50
Carbon disulfide                ND               10         ppb(v/v)   2.0
1,1,2-Trichloro-                ND               2.0        ppb(v/v)   0.50

1,2,2-trifluoroethane
AcetoneAcetone                         1515               1010         ppb(v/v)ppb(v/v)   2.02.0
Methylene chlorideMethylene chloride              1.1 J1.1 J            2.02.0        ppb(v/v)ppb(v/v)   0.800.80
trans-1,2-Dichloroethene        ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethane              ND               2.0        ppb(v/v)   0.50
Vinyl acetate                   ND               10         ppb(v/v)   2.0
cis-1,2-Dichloroethene          ND               2.0        ppb(v/v)   0.80
2-Butanone (MEK)2-Butanone (MEK)                190190              1010         ppb(v/v)ppb(v/v)   2.02.0
Chloroform                      ND               2.0        ppb(v/v)   0.80
1,1,1-Trichloroethane1,1,1-Trichloroethane           0.71 J0.71 J           2.02.0        ppb(v/v)ppb(v/v)   0.500.50
Carbon tetrachloride            ND               2.0        ppb(v/v)   0.50
Benzene                         ND               2.0        ppb(v/v)   0.80
1,2-Dichloroethane              ND               2.0        ppb(v/v)   0.80
Trichloroethene                 ND               2.0        ppb(v/v)   0.50
1,2-Dichloropropane             ND               2.0        ppb(v/v)   0.80
Bromodichloromethane            ND               2.0        ppb(v/v)   0.80
cis-1,3-Dichloropropene         ND               2.0        ppb(v/v)   0.50
4-Methyl-2-pentanone            ND               10         ppb(v/v)   2.0

(MIBK)
TolueneToluene                         1.4 J1.4 J            2.02.0        ppb(v/v)ppb(v/v)   0.500.50
trans-1,3-Dichloropropene       ND               2.0        ppb(v/v)   1.0
1,1,2-Trichloroethane           ND               2.0        ppb(v/v)   0.60
TetrachloroetheneTetrachloroethene               1111               2.02.0        ppb(v/v)ppb(v/v)   0.600.60
2-Hexanone2-Hexanone                      7.6 J7.6 J            1010         ppb(v/v)ppb(v/v)   1.01.0
Dibromochloromethane            ND               2.0        ppb(v/v)   1.0
1,2-Dibromoethane (EDB)         ND               2.0        ppb(v/v)   0.50

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP05_GS021907_015Client Sample ID: SGP05_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-009  Work Order #...:Work Order #...: JPNCF1AD     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Chlorobenzene                   ND               2.0        ppb(v/v)   0.50
Ethylbenzene                    ND               2.0        ppb(v/v)   1.0
Xylenes (total)Xylenes (total)                 3.03.0              2.02.0        ppb(v/v)ppb(v/v)   0.600.60
Styrene                         ND               2.0        ppb(v/v)   1.0
Bromoform                       ND               2.0        ppb(v/v)   0.50
1,1,2,2-Tetrachloroethane       ND               2.0        ppb(v/v)   0.50
Benzyl chloride                 ND               25         ppb(v/v)   8.0
4-Ethyltoluene                  ND               2.0        ppb(v/v)   0.70
1,3,5-Trimethylbenzene          ND               3.0        ppb(v/v)   1.1
1,2,4-Trimethylbenzene          ND               3.0        ppb(v/v)   1.3
1,3-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,4-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,2-Dichlorobenzene             ND               2.0        ppb(v/v)   0.90
1,2,4-Trichloro-                ND               5.0        ppb(v/v)   1.3

benzene
Hexachlorobutadiene             ND               4.0        ppb(v/v)   1.3

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP05_GS021907_015Client Sample ID: SGP05_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-009  Work Order #...:Work Order #...: JPNCF1AE       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07 09:08 Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272        Analysis Time..:Analysis Time..: 23:23
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 402431         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
AcetoneAcetone                         3535               2424         ug/m3ug/m3      4.74.7
Benzene                         ND               6.4        ug/m3      2.6
Benzyl chloride                 ND               130        ug/m3      41
Bromodichloromethane            ND               13         ug/m3      5.4
Bromoform                       ND               21         ug/m3      5.2
Bromomethane                    ND               7.8        ug/m3      3.9
2-Butanone (MEK)2-Butanone (MEK)                550550              2929         ug/m3ug/m3      5.95.9
Carbon disulfide                ND               31         ug/m3      6.2
Carbon tetrachloride            ND               13         ug/m3      3.1
Chlorobenzene                   ND               9.2        ug/m3      2.3
Dibromochloromethane            ND               17         ug/m3      8.5
Chloroethane                    ND               10         ug/m3      2.1
Chloroform                      ND               7.8        ug/m3      3.9
ChloromethaneChloromethane                   3.8 J3.8 J            8.28.2        ug/m3ug/m3      2.12.1
1,2-Dibromoethane (EDB)         ND               15         ug/m3      3.8
1,2-Dichlorobenzene             ND               12         ug/m3      5.4
1,3-Dichlorobenzene             ND               12         ug/m3      4.8
1,4-Dichlorobenzene             ND               12         ug/m3      4.8
DichlorodifluoromethaneDichlorodifluoromethane         3.4 J3.4 J            9.99.9        ug/m3ug/m3      2.52.5
1,1-Dichloroethane              ND               8.1        ug/m3      2.0
1,2-Dichloroethane              ND               8.1        ug/m3      3.2
cis-1,2-Dichloroethene          ND               7.9        ug/m3      3.2
trans-1,2-Dichloroethene        ND               7.9        ug/m3      2.0
1,1-Dichloroethene              ND               7.9        ug/m3      2.0
1,2-Dichloropropane             ND               9.2        ug/m3      3.7
cis-1,3-Dichloropropene         ND               9.1        ug/m3      2.3
trans-1,3-Dichloropropene       ND               9.1        ug/m3      4.5
1,2-Dichloro-                   ND               14         ug/m3      5.6

1,1,2,2-tetrafluoroethane
Ethylbenzene                    ND               8.7        ug/m3      4.3
4-Ethyltoluene                  ND               9.8        ug/m3      3.4
Hexachlorobutadiene             ND               43         ug/m3      14
2-Hexanone2-Hexanone                      31 J31 J             4141         ug/m3ug/m3      4.14.1
Methylene chlorideMethylene chloride              3.9 J3.9 J            6.96.9        ug/m3ug/m3      2.82.8
4-Methyl-2-pentanone            ND               41         ug/m3      8.2

(MIBK)
Styrene                         ND               8.5        ug/m3      4.2

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: SGP05_GS021907_015Client Sample ID: SGP05_GS021907_015

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-009  Work Order #...:Work Order #...: JPNCF1AE     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
1,1,2,2-Tetrachloroethane       ND               14         ug/m3      3.4
TetrachloroetheneTetrachloroethene               7777               1414         ug/m3ug/m3      4.14.1
TolueneToluene                         5.2 J5.2 J            7.57.5        ug/m3ug/m3      1.91.9
1,2,4-Trichloro-                ND               37         ug/m3      9.6

benzene
1,1,1-Trichloroethane1,1,1-Trichloroethane           3.9 J3.9 J            1111         ug/m3ug/m3      2.72.7
1,1,2-Trichloroethane           ND               11         ug/m3      3.3
Trichloroethene                 ND               11         ug/m3      2.7
TrichlorofluoromethaneTrichlorofluoromethane          5454               1111         ug/m3ug/m3      2.82.8
1,1,2-Trichloro-                ND               15         ug/m3      3.8

1,2,2-trifluoroethane
1,2,4-Trimethylbenzene          ND               15         ug/m3      6.4
1,3,5-Trimethylbenzene          ND               15         ug/m3      5.4
Vinyl acetate                   ND               35         ug/m3      7.0
Vinyl chloride                  ND               5.1        ug/m3      2.0
Xylenes (total)Xylenes (total)                 1313               8.78.7        ug/m3ug/m3      2.62.6

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________
J   Estimated result.  Result is less than RL.



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: EQ021907_001Client Sample ID: EQ021907_001

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-010  Work Order #...:Work Order #...: JPNCK1AD       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07       Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530        Analysis Time..:Analysis Time..: 23:56
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 117751         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Dichlorodifluoromethane         ND               2.0        ppb(v/v)   0.50
Chloromethane                   ND               4.0        ppb(v/v)   1.0
1,2-Dichloro-                   ND               2.0        ppb(v/v)   0.80

1,1,2,2-tetrafluoroethane
Vinyl chloride                  ND               2.0        ppb(v/v)   0.80
Bromomethane                    ND               2.0        ppb(v/v)   1.0
Chloroethane                    ND               4.0        ppb(v/v)   0.80
Trichlorofluoromethane          ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethene              ND               2.0        ppb(v/v)   0.50
Carbon disulfide                ND               10         ppb(v/v)   2.0
1,1,2-Trichloro-                ND               2.0        ppb(v/v)   0.50

1,2,2-trifluoroethane
Acetone                         ND               10         ppb(v/v)   2.0
Methylene chloride              ND               2.0        ppb(v/v)   0.80
trans-1,2-Dichloroethene        ND               2.0        ppb(v/v)   0.50
1,1-Dichloroethane              ND               2.0        ppb(v/v)   0.50
Vinyl acetate                   ND               10         ppb(v/v)   2.0
cis-1,2-Dichloroethene          ND               2.0        ppb(v/v)   0.80
2-Butanone (MEK)                ND               10         ppb(v/v)   2.0
Chloroform                      ND               2.0        ppb(v/v)   0.80
1,1,1-Trichloroethane           ND               2.0        ppb(v/v)   0.50
Carbon tetrachloride            ND               2.0        ppb(v/v)   0.50
Benzene                         ND               2.0        ppb(v/v)   0.80
1,2-Dichloroethane              ND               2.0        ppb(v/v)   0.80
Trichloroethene                 ND               2.0        ppb(v/v)   0.50
1,2-Dichloropropane             ND               2.0        ppb(v/v)   0.80
Bromodichloromethane            ND               2.0        ppb(v/v)   0.80
cis-1,3-Dichloropropene         ND               2.0        ppb(v/v)   0.50
4-Methyl-2-pentanone            ND               10         ppb(v/v)   2.0

(MIBK)
Toluene                         ND               2.0        ppb(v/v)   0.50
trans-1,3-Dichloropropene       ND               2.0        ppb(v/v)   1.0
1,1,2-Trichloroethane           ND               2.0        ppb(v/v)   0.60
Tetrachloroethene               ND               2.0        ppb(v/v)   0.60
2-Hexanone                      ND               10         ppb(v/v)   1.0
Dibromochloromethane            ND               2.0        ppb(v/v)   1.0
1,2-Dibromoethane (EDB)         ND               2.0        ppb(v/v)   0.50

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: EQ021907_001Client Sample ID: EQ021907_001

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-010  Work Order #...:Work Order #...: JPNCK1AD     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Chlorobenzene                   ND               2.0        ppb(v/v)   0.50
Ethylbenzene                    ND               2.0        ppb(v/v)   1.0
Xylenes (total)                 ND               2.0        ppb(v/v)   0.60
Styrene                         ND               2.0        ppb(v/v)   1.0
Bromoform                       ND               2.0        ppb(v/v)   0.50
1,1,2,2-Tetrachloroethane       ND               2.0        ppb(v/v)   0.50
Benzyl chloride                 ND               25         ppb(v/v)   8.0
4-Ethyltoluene                  ND               2.0        ppb(v/v)   0.70
1,3,5-Trimethylbenzene          ND               3.0        ppb(v/v)   1.1
1,2,4-Trimethylbenzene          ND               3.0        ppb(v/v)   1.3
1,3-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,4-Dichlorobenzene             ND               2.0        ppb(v/v)   0.80
1,2-Dichlorobenzene             ND               2.0        ppb(v/v)   0.90
1,2,4-Trichloro-                ND               5.0        ppb(v/v)   1.3

benzene
Hexachlorobutadiene             ND               4.0        ppb(v/v)   1.3



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: EQ021907_001Client Sample ID: EQ021907_001

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-010  Work Order #...:Work Order #...: JPNCK1AE       Matrix.........:Matrix.........: V
Date Sampled...:Date Sampled...: 02/19/07       Date Received..:Date Received..: 02/19/07 10:05 MS Run #.......:MS Run #.......:
Prep Date......:Prep Date......: 02/19/07       Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272        Analysis Time..:Analysis Time..: 23:56
Dilution Factor:Dilution Factor: 1
Analyst ID.....:Analyst ID.....: 402431         Instrument ID..:Instrument ID..: MSA

Method.........:Method.........: EPA-2 TO-15

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
Acetone                         ND               24         ug/m3      4.7
Benzene                         ND               6.4        ug/m3      2.6
Benzyl chloride                 ND               130        ug/m3      41
Bromodichloromethane            ND               13         ug/m3      5.4
Bromoform                       ND               21         ug/m3      5.2
Bromomethane                    ND               7.8        ug/m3      3.9
2-Butanone (MEK)                ND               29         ug/m3      5.9
Carbon disulfide                ND               31         ug/m3      6.2
Carbon tetrachloride            ND               13         ug/m3      3.1
Chlorobenzene                   ND               9.2        ug/m3      2.3
Dibromochloromethane            ND               17         ug/m3      8.5
Chloroethane                    ND               10         ug/m3      2.1
Chloroform                      ND               7.8        ug/m3      3.9
Chloromethane                   ND               8.2        ug/m3      2.1
1,2-Dibromoethane (EDB)         ND               15         ug/m3      3.8
1,2-Dichlorobenzene             ND               12         ug/m3      5.4
1,3-Dichlorobenzene             ND               12         ug/m3      4.8
1,4-Dichlorobenzene             ND               12         ug/m3      4.8
Dichlorodifluoromethane         ND               9.9        ug/m3      2.5
1,1-Dichloroethane              ND               8.1        ug/m3      2.0
1,2-Dichloroethane              ND               8.1        ug/m3      3.2
cis-1,2-Dichloroethene          ND               7.9        ug/m3      3.2
trans-1,2-Dichloroethene        ND               7.9        ug/m3      2.0
1,1-Dichloroethene              ND               7.9        ug/m3      2.0
1,2-Dichloropropane             ND               9.2        ug/m3      3.7
cis-1,3-Dichloropropene         ND               9.1        ug/m3      2.3
trans-1,3-Dichloropropene       ND               9.1        ug/m3      4.5
1,2-Dichloro-                   ND               14         ug/m3      5.6

1,1,2,2-tetrafluoroethane
Ethylbenzene                    ND               8.7        ug/m3      4.3
4-Ethyltoluene                  ND               9.8        ug/m3      3.4
Hexachlorobutadiene             ND               43         ug/m3      14
2-Hexanone                      ND               41         ug/m3      4.1
Methylene chloride              ND               6.9        ug/m3      2.8
4-Methyl-2-pentanone            ND               41         ug/m3      8.2

(MIBK)
Styrene                         ND               8.5        ug/m3      4.2

(Continued on next page)



Avocet Environmental IncAvocet Environmental Inc

Client Sample ID: EQ021907_001Client Sample ID: EQ021907_001

GC/MS VolatilesGC/MS Volatiles

Lot-Sample #...:Lot-Sample #...: E7B190167-010  Work Order #...:Work Order #...: JPNCK1AE     Matrix.........:Matrix.........: V

REPORTING
PARAMETER______________________________  RESULT_______________  LIMIT_________  UNITS__________ MDL_______________
1,1,2,2-Tetrachloroethane       ND               14         ug/m3      3.4
Tetrachloroethene               ND               14         ug/m3      4.1
Toluene                         ND               7.5        ug/m3      1.9
1,2,4-Trichloro-                ND               37         ug/m3      9.6

benzene
1,1,1-Trichloroethane           ND               11         ug/m3      2.7
1,1,2-Trichloroethane           ND               11         ug/m3      3.3
Trichloroethene                 ND               11         ug/m3      2.7
Trichlorofluoromethane          ND               11         ug/m3      2.8
1,1,2-Trichloro-                ND               15         ug/m3      3.8

1,2,2-trifluoroethane
1,2,4-Trimethylbenzene          ND               15         ug/m3      6.4
1,3,5-Trimethylbenzene          ND               15         ug/m3      5.4
Vinyl acetate                   ND               35         ug/m3      7.0
Vinyl chloride                  ND               5.1        ug/m3      2.0
Xylenes (total)                 ND               8.7        ug/m3      2.6



QC DATA ASSOCIATION SUMMARYQC DATA ASSOCIATION SUMMARY

E7B190167E7B190167

Sample Preparation and Analysis Control Numbers

ANALYTICAL          LEACH       PREP
SAMPLE#_______     MATRIX_______    METHOD________________    BATCH #_______     BATCH #_______     MS RUN#_______

001       V          EPA-2 TO-15                     7052530
V          EPA-2 TO-15                     7074272

002       V          EPA-2 TO-15                     7052530
V          EPA-2 TO-15                     7074272

003       V          EPA-2 TO-15                     7052530
V          EPA-2 TO-15                     7074272

004       V          EPA-2 TO-15                     7052530
V          EPA-2 TO-15                     7074272

005       V          EPA-2 TO-15                     7052530
V          EPA-2 TO-15                     7074272

006       V          EPA-2 TO-15                     7052530
V          EPA-2 TO-15                     7074272

007       V          EPA-2 TO-15                     7052530
V          EPA-2 TO-15                     7074272

008       V          EPA-2 TO-15                     7052530
V          EPA-2 TO-15                     7074272

009       V          EPA-2 TO-15                     7052530
V          EPA-2 TO-15                     7074272

010       V          EPA-2 TO-15                     7052530
V          EPA-2 TO-15                     7074272



METHOD BLANK REPORTMETHOD BLANK REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: E7B190167      Work Order #...:Work Order #...: JPTXW1AA       Matrix.........:Matrix.........: AIR
MB Lot-Sample #:MB Lot-Sample #: M7B210000-530

Prep Date......:Prep Date......: 02/19/07       Analysis Time..:Analysis Time..: 11:50
Analysis Date..:Analysis Date..: 02/19/07       Prep Batch #...:Prep Batch #...: 7052530        Instrument ID..:Instrument ID..: MSA
Dilution Factor:Dilution Factor: 1

Analyst ID.....:Analyst ID.....: 117751

REPORTING
PARAMETER_________________________      RESULT_______________ LIMIT_________ UNITS__________ METHOD_________________
Dichlorodifluoromethane        ND              2.0       ppb(v/v)   EPA-2 TO-15
Chloromethane                  ND              4.0       ppb(v/v)   EPA-2 TO-15
1,2-Dichloro-                  ND              2.0       ppb(v/v)   EPA-2 TO-15
1,1,2,2-tetrafluoroethane

Vinyl chloride                 ND              2.0       ppb(v/v)   EPA-2 TO-15
Bromomethane                   ND              2.0       ppb(v/v)   EPA-2 TO-15
Chloroethane                   ND              4.0       ppb(v/v)   EPA-2 TO-15
Trichlorofluoromethane         ND              2.0       ppb(v/v)   EPA-2 TO-15
1,1-Dichloroethene             ND              2.0       ppb(v/v)   EPA-2 TO-15
Carbon disulfide               ND              10        ppb(v/v)   EPA-2 TO-15
1,1,2-Trichloro-               ND              2.0       ppb(v/v)   EPA-2 TO-15
1,2,2-trifluoroethane

Acetone                        ND              10        ppb(v/v)   EPA-2 TO-15
Methylene chloride             ND              2.0       ppb(v/v)   EPA-2 TO-15
trans-1,2-Dichloroethene       ND              2.0       ppb(v/v)   EPA-2 TO-15
1,1-Dichloroethane             ND              2.0       ppb(v/v)   EPA-2 TO-15
Vinyl acetate                  ND              10        ppb(v/v)   EPA-2 TO-15
cis-1,2-Dichloroethene         ND              2.0       ppb(v/v)   EPA-2 TO-15
2-Butanone (MEK)               ND              10        ppb(v/v)   EPA-2 TO-15
Chloroform                     ND              2.0       ppb(v/v)   EPA-2 TO-15
1,1,1-Trichloroethane          ND              2.0       ppb(v/v)   EPA-2 TO-15
Carbon tetrachloride           ND              2.0       ppb(v/v)   EPA-2 TO-15
Benzene                        ND              2.0       ppb(v/v)   EPA-2 TO-15
1,2-Dichloroethane             ND              2.0       ppb(v/v)   EPA-2 TO-15
Trichloroethene                ND              2.0       ppb(v/v)   EPA-2 TO-15
1,2-Dichloropropane            ND              2.0       ppb(v/v)   EPA-2 TO-15
Bromodichloromethane           ND              2.0       ppb(v/v)   EPA-2 TO-15
cis-1,3-Dichloropropene        ND              2.0       ppb(v/v)   EPA-2 TO-15
4-Methyl-2-pentanone           ND              10        ppb(v/v)   EPA-2 TO-15
(MIBK)

Toluene                        ND              2.0       ppb(v/v)   EPA-2 TO-15
trans-1,3-Dichloropropene      ND              2.0       ppb(v/v)   EPA-2 TO-15
1,1,2-Trichloroethane          ND              2.0       ppb(v/v)   EPA-2 TO-15
Tetrachloroethene              ND              2.0       ppb(v/v)   EPA-2 TO-15
2-Hexanone                     ND              10        ppb(v/v)   EPA-2 TO-15
Dibromochloromethane           ND              2.0       ppb(v/v)   EPA-2 TO-15
1,2-Dibromoethane (EDB)        ND              2.0       ppb(v/v)   EPA-2 TO-15
Chlorobenzene                  ND              2.0       ppb(v/v)   EPA-2 TO-15
Ethylbenzene                   ND              2.0       ppb(v/v)   EPA-2 TO-15
Xylenes (total)                ND              2.0       ppb(v/v)   EPA-2 TO-15

(Continued on next page)



METHOD BLANK REPORTMETHOD BLANK REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: E7B190167      Work Order #...:Work Order #...: JPTXW1AA       Matrix.........:Matrix.........: AIR

REPORTING
PARAMETER_________________________      RESULT_______________ LIMIT_________ UNITS__________ METHOD_________________
Styrene                        ND              2.0       ppb(v/v)   EPA-2 TO-15
Bromoform                      ND              2.0       ppb(v/v)   EPA-2 TO-15
1,1,2,2-Tetrachloroethane      ND              2.0       ppb(v/v)   EPA-2 TO-15
Benzyl chloride                ND              25        ppb(v/v)   EPA-2 TO-15
4-Ethyltoluene                 ND              2.0       ppb(v/v)   EPA-2 TO-15
1,3,5-Trimethylbenzene         ND              3.0       ppb(v/v)   EPA-2 TO-15
1,2,4-Trimethylbenzene         ND              3.0       ppb(v/v)   EPA-2 TO-15
1,3-Dichlorobenzene            ND              2.0       ppb(v/v)   EPA-2 TO-15
1,4-Dichlorobenzene            ND              2.0       ppb(v/v)   EPA-2 TO-15
1,2-Dichlorobenzene            ND              2.0       ppb(v/v)   EPA-2 TO-15
1,2,4-Trichloro-               ND              5.0       ppb(v/v)   EPA-2 TO-15
benzene

Hexachlorobutadiene            ND              4.0       ppb(v/v)   EPA-2 TO-15

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.



METHOD BLANK REPORTMETHOD BLANK REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: E7B190167      Work Order #...:Work Order #...: JQ43J1AA       Matrix.........:Matrix.........: AIR
MB Lot-Sample #:MB Lot-Sample #: M7C150000-272

Prep Date......:Prep Date......: 02/19/07       Analysis Time..:Analysis Time..: 11:50
Analysis Date..:Analysis Date..: 02/19/07       Prep Batch #...:Prep Batch #...: 7074272        Instrument ID..:Instrument ID..: MSA
Dilution Factor:Dilution Factor: 1

Analyst ID.....:Analyst ID.....: 402431

REPORTING
PARAMETER_________________________      RESULT_______________ LIMIT_________ UNITS__________ METHOD_________________
Acetone                        ND              24        ug/m3      EPA-2 TO-15
Benzene                        ND              6.4       ug/m3      EPA-2 TO-15
Benzyl chloride                ND              130       ug/m3      EPA-2 TO-15
Bromodichloromethane           ND              13        ug/m3      EPA-2 TO-15
Bromoform                      ND              21        ug/m3      EPA-2 TO-15
Bromomethane                   ND              7.8       ug/m3      EPA-2 TO-15
2-Butanone (MEK)               ND              29        ug/m3      EPA-2 TO-15
Carbon disulfide               ND              31        ug/m3      EPA-2 TO-15
Carbon tetrachloride           ND              13        ug/m3      EPA-2 TO-15
Chlorobenzene                  ND              9.2       ug/m3      EPA-2 TO-15
Dibromochloromethane           ND              17        ug/m3      EPA-2 TO-15
Chloroethane                   ND              10        ug/m3      EPA-2 TO-15
Chloroform                     ND              7.8       ug/m3      EPA-2 TO-15
Chloromethane                  ND              8.2       ug/m3      EPA-2 TO-15
1,2-Dibromoethane (EDB)        ND              15        ug/m3      EPA-2 TO-15
1,2-Dichlorobenzene            ND              12        ug/m3      EPA-2 TO-15
1,3-Dichlorobenzene            ND              12        ug/m3      EPA-2 TO-15
1,4-Dichlorobenzene            ND              12        ug/m3      EPA-2 TO-15
Dichlorodifluoromethane        ND              9.9       ug/m3      EPA-2 TO-15
1,1-Dichloroethane             ND              8.1       ug/m3      EPA-2 TO-15
1,2-Dichloroethane             ND              8.1       ug/m3      EPA-2 TO-15
cis-1,2-Dichloroethene         ND              7.9       ug/m3      EPA-2 TO-15
trans-1,2-Dichloroethene       ND              7.9       ug/m3      EPA-2 TO-15
1,1-Dichloroethene             ND              7.9       ug/m3      EPA-2 TO-15
1,2-Dichloropropane            ND              9.2       ug/m3      EPA-2 TO-15
cis-1,3-Dichloropropene        ND              9.1       ug/m3      EPA-2 TO-15
trans-1,3-Dichloropropene      ND              9.1       ug/m3      EPA-2 TO-15
1,2-Dichloro-                  ND              14        ug/m3      EPA-2 TO-15
1,1,2,2-tetrafluoroethane

Ethylbenzene                   ND              8.7       ug/m3      EPA-2 TO-15
4-Ethyltoluene                 ND              9.8       ug/m3      EPA-2 TO-15
Hexachlorobutadiene            ND              43        ug/m3      EPA-2 TO-15
2-Hexanone                     ND              41        ug/m3      EPA-2 TO-15
Methylene chloride             ND              6.9       ug/m3      EPA-2 TO-15
4-Methyl-2-pentanone           ND              41        ug/m3      EPA-2 TO-15
(MIBK)

Styrene                        ND              8.5       ug/m3      EPA-2 TO-15
1,1,2,2-Tetrachloroethane      ND              14        ug/m3      EPA-2 TO-15
Tetrachloroethene              ND              14        ug/m3      EPA-2 TO-15
Toluene                        ND              7.5       ug/m3      EPA-2 TO-15

(Continued on next page)



METHOD BLANK REPORTMETHOD BLANK REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: E7B190167      Work Order #...:Work Order #...: JQ43J1AA       Matrix.........:Matrix.........: AIR

REPORTING
PARAMETER_________________________      RESULT_______________ LIMIT_________ UNITS__________ METHOD_________________
1,2,4-Trichloro-               ND              37        ug/m3      EPA-2 TO-15
benzene

1,1,1-Trichloroethane          ND              11        ug/m3      EPA-2 TO-15
1,1,2-Trichloroethane          ND              11        ug/m3      EPA-2 TO-15
Trichloroethene                ND              11        ug/m3      EPA-2 TO-15
Trichlorofluoromethane         ND              11        ug/m3      EPA-2 TO-15
1,1,2-Trichloro-               ND              15        ug/m3      EPA-2 TO-15
1,2,2-trifluoroethane

1,2,4-Trimethylbenzene         ND              15        ug/m3      EPA-2 TO-15
1,3,5-Trimethylbenzene         ND              15        ug/m3      EPA-2 TO-15
Vinyl acetate                  ND              35        ug/m3      EPA-2 TO-15
Vinyl chloride                 ND              5.1       ug/m3      EPA-2 TO-15
Xylenes (total)                ND              8.7       ug/m3      EPA-2 TO-15

NOTE(S):NOTE(S):______________________________________________________________________________________________________________________________________________________________________________________
Calculations are performed before rounding to avoid round-off errors in calculated results.



LABORATORY CONTROL SAMPLE EVALUATION REPORTLABORATORY CONTROL SAMPLE EVALUATION REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: E7B190167     Work Order #...:Work Order #...: JPTXW1AC-LCS   Matrix.........:Matrix.........: AIR
LCS Lot-Sample#:LCS Lot-Sample#: M7B210000-530                  JPTXW1AD-LCSD
Prep Date......:Prep Date......: 02/19/07      Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530       Analysis Time..:Analysis Time..: 10:24
Dilution Factor:Dilution Factor: 1             Instrument ID..:Instrument ID..: MSA
Analyst ID.....:Analyst ID.....: 117751

PERCENT       RECOVERY         RPD
PARAMETER________________________      RECOVERY________      LIMITS__________ RPD_____ LIMITS______  METHOD_________________
1,1-Dichloroethene1,1-Dichloroethene            9494           (70 - 125)(70 - 125)                EPA-2 TO-15EPA-2 TO-15

9292           (70 - 125)(70 - 125)  1.51.5   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
Methylene chlorideMethylene chloride            8484           (75 - 120)(75 - 120)                EPA-2 TO-15EPA-2 TO-15

8585           (75 - 120)(75 - 120)  0.630.63  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,1-Dichloroethane1,1-Dichloroethane            9494           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9595           (70 - 130)(70 - 130)  0.480.48  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
ChloroformChloroform                    102102          (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

101101          (70 - 130)(70 - 130)  0.750.75  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,1,1-Trichloroethane1,1,1-Trichloroethane         109109          (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

110110          (70 - 130)(70 - 130)  0.180.18  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
BenzeneBenzene                       8383           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

8484           (70 - 130)(70 - 130)  1.91.9   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
TrichloroetheneTrichloroethene               9393           (70 - 125)(70 - 125)                EPA-2 TO-15EPA-2 TO-15

9292           (70 - 125)(70 - 125)  1.31.3   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,2-Dichloropropane1,2-Dichloropropane           9595           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9494           (70 - 130)(70 - 130)  1.41.4   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
TolueneToluene                       8989           (75 - 125)(75 - 125)                EPA-2 TO-15EPA-2 TO-15

9191           (75 - 125)(75 - 125)  1.61.6   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
TetrachloroetheneTetrachloroethene             100100          (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9898           (70 - 130)(70 - 130)  1.51.5   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
ChlorobenzeneChlorobenzene                 9494           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9494           (70 - 130)(70 - 130)  0.310.31  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,1,2,2-Tetrachloroethane1,1,2,2-Tetrachloroethane     9595           (65 - 130)(65 - 130)                EPA-2 TO-15EPA-2 TO-15

9696           (65 - 130)(65 - 130)  0.750.75  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,2,4-Trimethylbenzene1,2,4-Trimethylbenzene        8787           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

8989           (70 - 130)(70 - 130)  2.02.0   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,2-Dichlorobenzene1,2-Dichlorobenzene           102102          (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

101101          (70 - 130)(70 - 130)  0.630.63  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
m-Xylene & p-Xylenem-Xylene & p-Xylene           9494           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9292           (70 - 130)(70 - 130)  1.51.5   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
o-Xyleneo-Xylene                      9393           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9191           (70 - 130)(70 - 130)  2.62.6   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________  
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters



LABORATORY CONTROL SAMPLE DATA REPORTLABORATORY CONTROL SAMPLE DATA REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: E7B190167     Work Order #...:Work Order #...: JPTXW1AC-LCS   Matrix.........:Matrix.........: AIR
LCS Lot-Sample#:LCS Lot-Sample#: M7B210000-530                  JPTXW1AD-LCSD
Prep Date......:Prep Date......: 02/19/07      Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7052530       Analysis Time..:Analysis Time..: 10:24
Dilution Factor:Dilution Factor: 1             Instrument ID..:Instrument ID..: MSA
Analyst ID.....:Analyst ID.....: 117751

SPIKE   MEASURED            PERCENT
PARAMETER________________________   AMOUNT______  AMOUNT______   UNITS__________ RECOVERY________  RPD_____  METHOD_________________
1,1-Dichloroethene1,1-Dichloroethene         50.050.0 47.047.0     ppb(v/v)ppb(v/v)   9494               EPA-2 TO-15EPA-2 TO-15

50.050.0 46.246.2     ppb(v/v)ppb(v/v)   9292        1.51.5    EPA-2 TO-15EPA-2 TO-15
Methylene chlorideMethylene chloride         50.050.0 42.242.2     ppb(v/v)ppb(v/v)   8484               EPA-2 TO-15EPA-2 TO-15

50.050.0 42.542.5     ppb(v/v)ppb(v/v)   8585        0.630.63   EPA-2 TO-15EPA-2 TO-15
1,1-Dichloroethane1,1-Dichloroethane         50.050.0 47.247.2     ppb(v/v)ppb(v/v)   9494               EPA-2 TO-15EPA-2 TO-15

50.050.0 47.447.4     ppb(v/v)ppb(v/v)   9595        0.480.48   EPA-2 TO-15EPA-2 TO-15
ChloroformChloroform                 50.050.0 50.950.9     ppb(v/v)ppb(v/v)   102102              EPA-2 TO-15EPA-2 TO-15

50.050.0 50.550.5     ppb(v/v)ppb(v/v)   101101       0.750.75   EPA-2 TO-15EPA-2 TO-15
1,1,1-Trichloroethane1,1,1-Trichloroethane      50.050.0 54.754.7     ppb(v/v)ppb(v/v)   109109              EPA-2 TO-15EPA-2 TO-15

50.050.0 54.854.8     ppb(v/v)ppb(v/v)   110110       0.180.18   EPA-2 TO-15EPA-2 TO-15
BenzeneBenzene                    50.050.0 41.541.5     ppb(v/v)ppb(v/v)   8383               EPA-2 TO-15EPA-2 TO-15

50.050.0 42.242.2     ppb(v/v)ppb(v/v)   8484        1.91.9    EPA-2 TO-15EPA-2 TO-15
TrichloroetheneTrichloroethene            50.050.0 46.646.6     ppb(v/v)ppb(v/v)   9393               EPA-2 TO-15EPA-2 TO-15

50.050.0 46.046.0     ppb(v/v)ppb(v/v)   9292        1.31.3    EPA-2 TO-15EPA-2 TO-15
1,2-Dichloropropane1,2-Dichloropropane        50.050.0 47.547.5     ppb(v/v)ppb(v/v)   9595               EPA-2 TO-15EPA-2 TO-15

50.050.0 46.946.9     ppb(v/v)ppb(v/v)   9494        1.41.4    EPA-2 TO-15EPA-2 TO-15
TolueneToluene                    50.050.0 44.644.6     ppb(v/v)ppb(v/v)   8989               EPA-2 TO-15EPA-2 TO-15

50.050.0 45.345.3     ppb(v/v)ppb(v/v)   9191        1.61.6    EPA-2 TO-15EPA-2 TO-15
TetrachloroetheneTetrachloroethene          50.050.0 49.949.9     ppb(v/v)ppb(v/v)   100100              EPA-2 TO-15EPA-2 TO-15

50.050.0 49.149.1     ppb(v/v)ppb(v/v)   9898        1.51.5    EPA-2 TO-15EPA-2 TO-15
ChlorobenzeneChlorobenzene              50.050.0 47.247.2     ppb(v/v)ppb(v/v)   9494               EPA-2 TO-15EPA-2 TO-15

50.050.0 47.047.0     ppb(v/v)ppb(v/v)   9494        0.310.31   EPA-2 TO-15EPA-2 TO-15
1,1,2,2-Tetrachloroethane1,1,2,2-Tetrachloroethane  50.050.0 47.647.6     ppb(v/v)ppb(v/v)   9595               EPA-2 TO-15EPA-2 TO-15

50.050.0 48.048.0     ppb(v/v)ppb(v/v)   9696        0.750.75   EPA-2 TO-15EPA-2 TO-15
1,2,4-Trimethylbenzene1,2,4-Trimethylbenzene     50.050.0 43.843.8     ppb(v/v)ppb(v/v)   8787               EPA-2 TO-15EPA-2 TO-15

50.050.0 44.644.6     ppb(v/v)ppb(v/v)   8989        2.02.0    EPA-2 TO-15EPA-2 TO-15
1,2-Dichlorobenzene1,2-Dichlorobenzene        50.050.0 51.051.0     ppb(v/v)ppb(v/v)   102102              EPA-2 TO-15EPA-2 TO-15

50.050.0 50.650.6     ppb(v/v)ppb(v/v)   101101       0.630.63   EPA-2 TO-15EPA-2 TO-15
m-Xylene & p-Xylenem-Xylene & p-Xylene        100100 93.993.9     ppb(v/v)ppb(v/v)   9494               EPA-2 TO-15EPA-2 TO-15

100100 92.592.5     ppb(v/v)ppb(v/v)   9292        1.51.5    EPA-2 TO-15EPA-2 TO-15
o-Xyleneo-Xylene                   50.050.0 46.646.6     ppb(v/v)ppb(v/v)   9393               EPA-2 TO-15EPA-2 TO-15

50.050.0 45.445.4     ppb(v/v)ppb(v/v)   9191        2.62.6    EPA-2 TO-15EPA-2 TO-15

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________  
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters



LABORATORY CONTROL SAMPLE EVALUATION REPORTLABORATORY CONTROL SAMPLE EVALUATION REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: E7B190167     Work Order #...:Work Order #...: JQ43J1AC-LCS   Matrix.........:Matrix.........: AIR
LCS Lot-Sample#:LCS Lot-Sample#: M7C150000-272                  JQ43J1AD-LCSD
Prep Date......:Prep Date......: 02/19/07      Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272       Analysis Time..:Analysis Time..: 10:24
Dilution Factor:Dilution Factor: 1             Instrument ID..:Instrument ID..: MSA
Analyst ID.....:Analyst ID.....: 402431

PERCENT       RECOVERY         RPD
PARAMETER________________________      RECOVERY________      LIMITS__________ RPD_____ LIMITS______  METHOD_________________
BenzeneBenzene                       8383           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

8484           (70 - 130)(70 - 130)  1.81.8   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
ChlorobenzeneChlorobenzene                 9494           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9494           (70 - 130)(70 - 130)  0.310.31  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
ChloroformChloroform                    102102          (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

101101          (70 - 130)(70 - 130)  0.740.74  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
m-Xylene & p-Xylenem-Xylene & p-Xylene           9494           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9292           (70 - 130)(70 - 130)  1.51.5   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
o-Xyleneo-Xylene                      9393           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9191           (70 - 130)(70 - 130)  2.62.6   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,2-Dichlorobenzene1,2-Dichlorobenzene           102102          (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

101101          (70 - 130)(70 - 130)  0.630.63  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,1-Dichloroethane1,1-Dichloroethane            9494           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9595           (70 - 130)(70 - 130)  0.480.48  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,1-Dichloroethene1,1-Dichloroethene            9494           (70 - 125)(70 - 125)                EPA-2 TO-15EPA-2 TO-15

9292           (70 - 125)(70 - 125)  1.51.5   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,2-Dichloropropane1,2-Dichloropropane           9595           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9494           (70 - 130)(70 - 130)  1.41.4   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
Methylene chlorideMethylene chloride            8484           (75 - 120)(75 - 120)                EPA-2 TO-15EPA-2 TO-15

8585           (75 - 120)(75 - 120)  0.640.64  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,1,2,2-Tetrachloroethane1,1,2,2-Tetrachloroethane     9595           (65 - 130)(65 - 130)                EPA-2 TO-15EPA-2 TO-15

9696           (65 - 130)(65 - 130)  0.750.75  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
TetrachloroetheneTetrachloroethene             100100          (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

9898           (70 - 130)(70 - 130)  1.51.5   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
TolueneToluene                       8989           (75 - 125)(75 - 125)                EPA-2 TO-15EPA-2 TO-15

9191           (75 - 125)(75 - 125)  1.61.6   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,1,1-Trichloroethane1,1,1-Trichloroethane         109109          (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

110110          (70 - 130)(70 - 130)  0.180.18  (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
TrichloroetheneTrichloroethene               9393           (70 - 125)(70 - 125)                EPA-2 TO-15EPA-2 TO-15

9292           (70 - 125)(70 - 125)  1.31.3   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15
1,2,4-Trimethylbenzene1,2,4-Trimethylbenzene        8888           (70 - 130)(70 - 130)                EPA-2 TO-15EPA-2 TO-15

8989           (70 - 130)(70 - 130)  2.02.0   (0-30)(0-30)  EPA-2 TO-15EPA-2 TO-15

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________  
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters



LABORATORY CONTROL SAMPLE DATA REPORTLABORATORY CONTROL SAMPLE DATA REPORT

GC/MS VolatilesGC/MS Volatiles

Client Lot #...:Client Lot #...: E7B190167     Work Order #...:Work Order #...: JQ43J1AC-LCS   Matrix.........:Matrix.........: AIR
LCS Lot-Sample#:LCS Lot-Sample#: M7C150000-272                  JQ43J1AD-LCSD
Prep Date......:Prep Date......: 02/19/07      Analysis Date..:Analysis Date..: 02/19/07
Prep Batch #...:Prep Batch #...: 7074272       Analysis Time..:Analysis Time..: 10:24
Dilution Factor:Dilution Factor: 1             Instrument ID..:Instrument ID..: MSA
Analyst ID.....:Analyst ID.....: 402431

SPIKE   MEASURED            PERCENT
PARAMETER________________________   AMOUNT______  AMOUNT______   UNITS__________ RECOVERY________  RPD_____  METHOD_________________
BenzeneBenzene                    159159 132132      ug/m3ug/m3      8383               EPA-2 TO-15EPA-2 TO-15

159159 135135      ug/m3ug/m3      8484        1.81.8    EPA-2 TO-15EPA-2 TO-15
ChlorobenzeneChlorobenzene              230230 217217      ug/m3ug/m3      9494               EPA-2 TO-15EPA-2 TO-15

230230 216216      ug/m3ug/m3      9494        0.310.31   EPA-2 TO-15EPA-2 TO-15
ChloroformChloroform                 244244 248248      ug/m3ug/m3      102102              EPA-2 TO-15EPA-2 TO-15

244244 246246      ug/m3ug/m3      101101       0.740.74   EPA-2 TO-15EPA-2 TO-15
m-Xylene & p-Xylenem-Xylene & p-Xylene        433433 407407      ug/m3ug/m3      9494               EPA-2 TO-15EPA-2 TO-15

433433 401401      ug/m3ug/m3      9292        1.51.5    EPA-2 TO-15EPA-2 TO-15
o-Xyleneo-Xylene                   217217 202202      ug/m3ug/m3      9393               EPA-2 TO-15EPA-2 TO-15

217217 197197      ug/m3ug/m3      9191        2.62.6    EPA-2 TO-15EPA-2 TO-15
1,2-Dichlorobenzene1,2-Dichlorobenzene        300300 306306      ug/m3ug/m3      102102              EPA-2 TO-15EPA-2 TO-15

300300 304304      ug/m3ug/m3      101101       0.630.63   EPA-2 TO-15EPA-2 TO-15
1,1-Dichloroethane1,1-Dichloroethane         202202 190190      ug/m3ug/m3      9494               EPA-2 TO-15EPA-2 TO-15

202202 191191      ug/m3ug/m3      9595        0.480.48   EPA-2 TO-15EPA-2 TO-15
1,1-Dichloroethene1,1-Dichloroethene         198198 186186      ug/m3ug/m3      9494               EPA-2 TO-15EPA-2 TO-15

198198 183183      ug/m3ug/m3      9292        1.51.5    EPA-2 TO-15EPA-2 TO-15
1,2-Dichloropropane1,2-Dichloropropane        231231 219219      ug/m3ug/m3      9595               EPA-2 TO-15EPA-2 TO-15

231231 216216      ug/m3ug/m3      9494        1.41.4    EPA-2 TO-15EPA-2 TO-15
Methylene chlorideMethylene chloride         173173 146146      ug/m3ug/m3      8484               EPA-2 TO-15EPA-2 TO-15

173173 147147      ug/m3ug/m3      8585        0.640.64   EPA-2 TO-15EPA-2 TO-15
1,1,2,2-Tetrachloroethane1,1,2,2-Tetrachloroethane  343343 326326      ug/m3ug/m3      9595               EPA-2 TO-15EPA-2 TO-15

343343 329329      ug/m3ug/m3      9696        0.750.75   EPA-2 TO-15EPA-2 TO-15
TetrachloroetheneTetrachloroethene          338338 338338      ug/m3ug/m3      100100              EPA-2 TO-15EPA-2 TO-15

338338 332332      ug/m3ug/m3      9898        1.51.5    EPA-2 TO-15EPA-2 TO-15
TolueneToluene                    188188 168168      ug/m3ug/m3      8989               EPA-2 TO-15EPA-2 TO-15

188188 170170      ug/m3ug/m3      9191        1.61.6    EPA-2 TO-15EPA-2 TO-15
1,1,1-Trichloroethane1,1,1-Trichloroethane      272272 298298      ug/m3ug/m3      109109              EPA-2 TO-15EPA-2 TO-15

272272 299299      ug/m3ug/m3      110110       0.180.18   EPA-2 TO-15EPA-2 TO-15
TrichloroetheneTrichloroethene            268268 250250      ug/m3ug/m3      9393               EPA-2 TO-15EPA-2 TO-15

268268 247247      ug/m3ug/m3      9292        1.31.3    EPA-2 TO-15EPA-2 TO-15
1,2,4-Trimethylbenzene1,2,4-Trimethylbenzene     245245 215215      ug/m3ug/m3      8888               EPA-2 TO-15EPA-2 TO-15

245245 219219      ug/m3ug/m3      8989        2.02.0    EPA-2 TO-15EPA-2 TO-15

NOTE(S):NOTE(S):________________________________________________________________________________________________________________________________________________________________________________  
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters
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LA ALISO - PAH Results in (ug/L)
Block N Vicinity Monitoring Wells
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C-6
 3/2/05 1.40 2.91 5.13 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.36 1.28 <1.0 <1.0 <1.0 3.15
 5/16/05 1.50 4.81 5.53 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.42 1.00 <1.0 1.43 <1.0 3.16
 8/16/05 1.80 3.42 5.25 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.32 1.50 <1.0 <1.0 <1.0 2.94
 10/24/05 1.05 1.56 2.31 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.17 1.47 <1.0 1.37 <1.0 2.60
 2/2/06 <1.0 5.90 4.18 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 2.96 <1.0 <1.0 <1.0 <1.0 2.73
 5/5/06 1.22 3.31 4.62 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.32 <1.0 <1.0 <1.0 <1.0 3.01
 8/7/06 <1.0 2.17 4.23 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.48 <1.0 <1.0 1.15 <1.0 2.94
 11/3/06 <1.0 2.20 2.51 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 2.67 <1.0 <1.0 <1.0 <1.0 2.27
 

C-8A
 2/24/05 <1.0 1.48 1.12 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 2.15 <1.0 <1.0 25.4 <1.0 1.75
 5/24/05 1.05 <1.0 <1.0 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 2.07 <1.0 <1.0 5.13 <1.0 1.60
 8/8/05 1.22 1.00 <1.0 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 2.06 <1.0 <1.0 <1.0 <1.0 1.82
 10/24/05 1.06 1.24 <1.0 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 2.14 <1.0 <1.0 1.49 <1.0 1.56
 1/31/06 <1.0 1.94 <1.0 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 1.94 <1.0 <1.0 <1.0 <1.0 1.48
 5/5/06 <1.0 <1.0 <1.0 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 1.53 <1.0 <1.0 <1.0 <1.0 1.13
 8/3/06 <1.0 1.30 <1.0 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 2.19 <1.0 <1.0 <1.0 <1.0 1.66
 11/3/06 <1.0 1.41 <1.0 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 1.53 <1.0 <1.0 <1.0 <1.0 1.26
 

TtK-2
 3/2/05 41.7 8.10 2.09 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 40.6 <1.0 294 27.1 <1.0
 5/17/05 39.4 <1.0 1.91 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 34.0 <1.0 404 21.2 <1.0
 8/16/05 55.1 <1.0 2.05 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 40.3 <1.0 345 23.8 <1.0
 10/27/05 53.2 3.58 1.79 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 37.7 <1.0 321 22.1 <1.0
 1/26/06 68.6 <1.0 2.06 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 41.6 <1.0 431 26.1 <1.0
 5/9/06 46.5 <1.0 1.45 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 29.6 <1.0 262 20.1 <1.0
 8/8/06 56.4 18.8 2.09 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 35.2 <1.0 229 26.5 <1.0
 11/3/06 53.2 54.4 1.60 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 31.0 <1.0 20.5 17.2 <1.0
 

TtK-5
 3/2/05 10.1 16.8 21.8 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 6.74 31.7 <1.0 67.8 13.2 7.75
 5/17/05 8.41 10.1 22.9 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.46 29.9 <1.0 31.5 7.92 7.59
 8/16/05 10.4 12.3 26.1 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.82 31.2 <1.0 13.5 9.98 7.67
 10/27/05 9.42 16.5 23.3 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.50 24.9 <1.0 6.47 7.98 8.66
 2/3/06 6.25 10.3 21.4 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.07 21.5 <1.0 1.65 5.70 6.74
 5/9/06 7.25 9.40 25.4 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.75 20.4 <1.0 1.93 3.58 8.31
 8/8/06 4.98 5.19 22.0 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.66 15.5 <1.0 1.80 <1.0 7.55
 11/6/06 6.73 12.6 22.5 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 8.04 14.9 <1.0 1.84 3.94 9.33
 

TtK-6
 3/2/05 7.02 9.59 20.6 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 6.68 37.4 <1.0 3.43 2.74 7.79
 5/17/05 9.77 19.5 24.3 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 8.99 48.2 <1.0 4.08 3.29 9.75
 8/16/05 1.57 <1.0 23.6 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.52 11.1 <1.0 3.26 1.00 7.76
 10/27/05 1.65 2.99 23.2 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.83 11.9 <1.0 <1.0 <1.0 9.28
 1/26/06 <1.0 <1.0 24.9 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.75 12.5 <1.0 <1.0 <1.0 8.59
 5/9/06 <1.0 2.17 20.7 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.82 8.25 <1.0 <1.0 <1.0 8.13
 8/8/06 <1.0 <1.0 20.0 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.35 6.80 <1.0 1.17 <1.0 7.54
 11/6/06 1.31 1.35 20.6 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 7.29 9.12 <1.0 <1.0 <1.0 8.55
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LA ALISO - PAH Results in (ug/L)
Block N Vicinity Monitoring Wells
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TtO-1
 3/1/05 9.26 14.3 7.09 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.06 20.5 <1.0 8030 21.8 3.49
 6/2/05 14.4 <1.0 7.90 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 2.69 24.0 <1.0 5850 25.6 2.74
 8/16/05 28.8 <1.0 8.42 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 2.86 26.7 <1.0 8290 27.4 2.71
 10/28/05 16.7 <1.0 7.26 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.06 26.5 <1.0 7490 24.8 3.02
 2/3/06 21.2 <1.0 7.78 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.12 32.1 <1.0 6710 27.0 2.92
 5/11/06 13.1 7.80 7.32 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 2.76 23.5 <1.0 5900 23.4 2.64
 8/15/06 16.6 <1.0 8.19 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.15 28.6 <1.0 14100 29.4 2.98
 11/7/06 17.3 80.4 7.85 <1.0 <0.2 <1.0 <1.0 <1.0 <1.0 <1.0 3.12 30.2 <1.0 6200 23.9 3.27
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LA Aliso - Petroleum Hydrocarbon results in (ug/L)
Block N Vicinity Monitoring Wells

Well Name
Date 

Collected T
PH

 (D
ie

se
l)

T
PH

 (G
as

ol
in

e)

C-6
 3/2/05 606 1110
 5/16/05 939 1080
 8/16/05 830 640
 10/24/05 677 886
 2/2/06 682 742
 5/5/06 696 981
 8/7/06 932 865
 11/3/06 747 102
 

C-8A
 2/24/05 <500 751
 5/24/05 797 728
 8/8/05 593 633
 10/24/05 <500 702
 1/31/06 615 551
 5/5/06 752 771
 8/3/06 620 852
 11/3/06 704 142
 

TtK-2
 3/2/05 1530 4140
 5/17/05 1510 3920
 8/16/05 1720 3420
 10/27/05 1240 3930
 1/26/06 1560 2270
 5/9/06 1490 3480
 8/8/06 1350 2970
 11/3/06 1130 4150
 

TtK-5
 3/2/05 1630 1460
 5/17/05 1410 790
 8/16/05 1540 714
 10/27/05 1120 1050
 2/3/06 1070 662
 5/9/06 1800 910
 8/8/06 1540 887
 11/6/06 1430 847
 

TtK-6
 3/2/05 1460 1210
 5/17/05 1540 719
 8/16/05 1290 501
 10/27/05 828 737
 1/26/06 1200 587
 5/9/06 1370 772
 8/8/06 1160 776
 11/6/06 971 606
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LA Aliso - Petroleum Hydrocarbon results in (ug/L)
Block N Vicinity Monitoring Wells

Well Name
Date 

Collected T
PH

 (D
ie

se
l)

T
PH

 (G
as

ol
in

e)

TtO-1
 3/1/05 3430 19900
 6/2/05 1500 22100
 8/16/05 2140 15600
 10/28/05 1610 22600
 2/3/06 1190 14500
 5/11/06 1630 20500
 8/15/06 1490 22600
 11/7/06 1500 18000
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LA Aliso VOC Results in (ug/L)
Block N Vicinity Monitoring Wells
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C-6
 3/2/05 <0.5 <0.5 <0.5 <0.5 4.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/16/05 <0.5 <0.5 <0.5 <0.5 5.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/16/05 <0.5 <0.5 <0.5 <0.5 6.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 10/24/05 <0.5 <0.5 <0.5 <0.5 7.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 2/2/06 <0.5 <0.5 <0.5 <0.5 5.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/5/06 <0.5 <0.5 <0.5 <0.5 4.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/7/06 <0.5 <0.5 <0.5 <0.5 2.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 11/3/06 <0.5 <0.5 <0.5 <0.5 3.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 

C-8A
 2/24/05 <0.5 <0.5 <0.5 <0.5 3.4 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/24/05 <0.5 <0.5 <0.5 <0.5 3.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/8/05 <0.5 <0.5 <0.5 <0.5 3.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 10/24/05 <0.5 <0.5 <0.5 <0.5 6.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 1/31/06 <0.5 <0.5 <0.5 <0.5 4.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/5/06 <0.5 <0.5 <0.5 <0.5 3.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/3/06 <0.5 <0.5 <0.5 <0.5 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 11/3/06 <0.5 <0.5 <0.5 <0.5 4.35 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 

TtK-2
 3/2/05 <0.5 <0.5 <0.5 <0.5 1.3 <0.5 <0.5 <0.5 <0.5 <0.5 9.7 <1.0 <0.5 <0.5 <0.5 <0.5 3.7 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/17/05 <0.5 <0.5 <0.5 <0.5 1.4 <0.5 <0.5 <0.5 <0.5 <0.5 11.3 <1.0 <0.5 <0.5 <0.5 <0.5 3.8 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/16/05 <0.5 <0.5 <0.5 <0.5 1.5 <0.5 <0.5 <0.5 <0.5 <0.5 11.8 <1.0 <0.5 <0.5 <0.5 <0.5 3.4 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 10/27/05 <0.5 <0.5 <0.5 <0.5 0.8 <0.5 <0.5 <0.5 <0.5 <0.5 14.2 <1.0 <0.5 <0.5 <0.5 <0.5 4.2 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 1/26/06 <0.5 <0.5 <0.5 <0.5 1.0 <0.5 <0.5 <0.5 <0.5 <0.5 12.6 <1.0 <0.5 <0.5 <0.5 <0.5 3.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/9/06 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 7.4 <1.0 <0.5 <0.5 <0.5 <0.5 2.1 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/8/06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 7.4 <1.0 <0.5 <0.5 <0.5 <0.5 1.8 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 11/3/06 <0.5 <0.5 <0.5 <0.5 0.73 <0.5 <0.5 <0.5 <0.5 <0.5 7.01 <1.0 <0.5 <0.5 <0.5 <0.5 1.36 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
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LA Aliso VOC Results in (ug/L)
Block N Vicinity Monitoring Wells
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TtK-5
 3/2/05 <0.5 <0.5 <0.5 <0.5 3.9 <0.5 <0.5 <0.5 <0.5 <0.5 4.0 <1.0 <0.5 <0.5 <0.5 <0.5 2.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/17/05 <0.5 <0.5 <0.5 <0.5 4.6 <0.5 <0.5 <0.5 <0.5 <0.5 1.8 <1.0 <0.5 <0.5 <0.5 <0.5 0.8 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/16/05 <0.5 <0.5 <0.5 <0.5 5.1 <0.5 <0.5 <0.5 <0.5 <0.5 1.2 <1.0 <0.5 <0.5 <0.5 <0.5 0.6 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 10/27/05 <0.5 <0.5 <0.5 <0.5 3.7 <0.5 <0.5 <0.5 <0.5 <0.5 1.3 <1.0 <0.5 <0.5 <0.5 <0.5 0.7 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 2/3/06 <0.5 <0.5 <0.5 <0.5 3.3 <0.5 <0.5 <0.5 <0.5 <0.5 1.4 <1.0 <0.5 <0.5 <0.5 <0.5 0.6 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/9/06 <0.5 <0.5 <0.5 <0.5 3.9 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/8/06 <0.5 <0.5 <0.5 <0.5 2.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 11/6/06 <0.5 <0.5 <0.5 <0.5 2.34 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 

TtK-6
 3/2/05 <0.5 <0.5 <0.5 <0.5 4.6 <0.5 <0.5 <0.5 <0.5 <0.5 2.6 <1.0 <0.5 <0.5 <0.5 <0.5 1.3 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/17/05 <0.5 <0.5 <0.5 <0.5 4.8 <0.5 <0.5 <0.5 <0.5 <0.5 2.2 <1.0 <0.5 <0.5 <0.5 <0.5 1.4 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/16/05 <0.5 <0.5 <0.5 <0.5 5.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 10/27/05 <0.5 <0.5 <0.5 <0.5 4.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 1/26/06 <0.5 <0.5 <0.5 <0.5 4.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/9/06 <0.5 <0.5 <0.5 <0.5 4.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/8/06 <0.5 <0.5 <0.5 <0.5 2.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 11/6/06 <0.5 <0.5 <0.5 <0.5 2.83 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 

TtO-1
 3/1/05 <0.5 <0.5 <0.5 <0.5 3.2 <0.5 <0.5 <0.5 <0.5 <0.5 316 <1.0 <0.5 <0.5 <0.5 <0.5 23.9 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 6/2/05 <0.5 <0.5 <0.5 <0.5 3.1 <0.5 <0.5 <0.5 <0.5 <0.5 388 <1.0 <0.5 <0.5 <0.5 <0.5 21.3 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/16/05 <0.5 <0.5 <0.5 <0.5 3.5 <0.5 <0.5 <0.5 <0.5 <0.5 382 <1.0 <0.5 <0.5 <0.5 <0.5 24.8 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 10/28/05 <0.5 <0.5 <0.5 <0.5 4.3 <0.5 <0.5 <0.5 <0.5 <0.5 536 <1.0 <0.5 <0.5 <0.5 <0.5 24.6 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 2/3/06 <0.5 <0.5 <0.5 <0.5 3.1 <0.5 <0.5 <0.5 <0.5 <0.5 282 <1.0 <0.5 <0.5 <0.5 <0.5 26.7 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 5/11/06 <0.5 <0.5 <0.5 <0.5 2.6 <0.5 <0.5 <0.5 <0.5 <0.5 209 <1.0 <0.5 <0.5 <0.5 <0.5 18.4 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 8/15/06 <0.5 <0.5 <0.5 <0.5 2.7 <0.5 <0.5 <0.5 <0.5 <0.5 253 <1.0 <0.5 <0.5 <0.5 <0.5 31.1 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5
 11/7/06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 287 <1.0 <0.5 <0.5 <0.5 <0.5 27.2 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5

Page 2 of 6



LA Aliso VOC Results in (ug/L)
Block N Vicinity Monitoring Wells
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<1.0 <0.5 <1.0 <1.0 250 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 6.6 <0.5 <0.5 <0.5 <1.0 6.2 <1.0 46.4 1.4 <1.0 4.2
<1.0 <0.5 <1.0 <1.0 327 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 7.4 <0.5 <0.5 <0.5 <1.0 3.0 <1.0 49.5 1.6 <1.0 5.6
<1.0 <0.5 <1.0 <1.0 276 <0.5 <0.5 <0.5 <1.0 <1.0 4.4 <0.5 <0.5 <0.5 <1.0 6.2 <0.5 <0.5 <0.5 <1.0 1.7 <1.0 37.7 1.0 <1.0 4.7
<1.0 <0.5 <1.0 <1.0 323 <0.5 <0.5 <0.5 <1.0 <1.0 0.8 <0.5 <0.5 <0.5 <1.0 6.4 <0.5 <0.5 <0.5 <1.0 1.7 <1.0 38.8 1.0 <1.0 5.5
<1.0 <0.5 <1.0 <1.0 267 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 5.8 <0.5 <0.5 <0.5 <1.0 1.6 <1.0 34.3 1.1 <1.0 4.0
<1.0 <0.5 <1.0 <1.0 206 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 6.6 <0.5 <0.5 <0.5 <1.0 1.6 <1.0 28.6 <1.0 <1.0 3.8
<1.0 <0.5 <1.0 <1.0 176 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 5.4 <0.5 <0.5 <0.5 <1.0 2.1 <1.0 28.1 <1.0 <1.0 2.0
<1.0 <0.5 <1.0 <1.0 185 <0.5 <0.5 <0.5 <1.0 <1.0 0.72 <0.5 <0.5 <0.5 <1.0 5.5 <0.5 <0.5 <0.5 <1.0 1.15 <1.0 32.6 <1.0 <1.0 1.93

<1.0 <0.5 <1.0 <1.0 208 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 7.8 <0.5 <0.5 <0.5 3.4 1.0 <1.0 25.1 <1.0 <1.0 4.3
<1.0 <0.5 <1.0 <1.0 196 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 6.1 <0.5 <0.5 <0.5 <1.0 0.8 <1.0 25.1 <1.0 <1.0 3.3
<1.0 <0.5 <1.0 <1.0 170 <0.5 <0.5 <0.5 <1.0 <1.0 1.4 <0.5 <0.5 <0.5 <1.0 6.3 <0.5 <0.5 <0.5 <1.0 1.1 <1.0 17.4 <1.0 <1.0 3.7
<1.0 <0.5 <1.0 <1.0 237 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 7.9 <0.5 <0.5 <0.5 <1.0 0.7 <1.0 12.9 <1.0 <1.0 6.1
<1.0 <0.5 <1.0 <1.0 187 <0.5 <0.5 <0.5 <1.0 <1.0 9.3 <0.5 <0.5 <0.5 <1.0 6.3 <0.5 <0.5 <0.5 <1.0 0.6 <1.0 17.3 <1.0 <1.0 4.2
<1.0 <0.5 <1.0 <1.0 169 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 6.9 <0.5 <0.5 <0.5 <1.0 0.5 <1.0 15.0 <1.0 <1.0 4.0
<1.0 <0.5 <1.0 <1.0 160 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 6.3 <0.5 <0.5 <0.5 <1.0 0.8 <1.0 16.1 <1.0 <1.0 2.2
<1.0 <0.5 <1.0 <1.0 197 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 9.08 <0.5 <0.5 <0.5 <1.0 <0.5 <1.0 13.3 <1.0 <1.0 <1.0

<1.0 <0.5 <1.0 <1.0 386 <0.5 <0.5 <0.5 <1.0 <1.0 1.2 <0.5 <0.5 <0.5 <1.0 5.2 <0.5 <0.5 <0.5 <1.0 352 <1.0 15 71.0 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 525 <0.5 <0.5 <0.5 <1.0 <1.0 1.1 <0.5 <0.5 <0.5 <1.0 5.7 <0.5 <0.5 <0.5 <1.0 418 <1.0 17.1 69.8 <1.0 1.1
<1.0 <0.5 <1.0 <1.0 418 <0.5 <0.5 <0.5 <1.0 <1.0 2.8 <0.5 <0.5 <0.5 <1.0 5.9 <0.5 <0.5 <0.5 <1.0 376 <1.0 15.2 64.0 <1.0 1.3
<1.0 <0.5 <1.0 <1.0 440 <0.5 <0.5 <0.5 <1.0 <1.0 0.8 <0.5 <0.5 <0.5 <1.0 4.2 <0.5 <0.5 <0.5 <1.0 473 <1.0 18.9 53.0 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 577 <0.5 <0.5 <0.5 <1.0 <1.0 1.4 <0.5 <0.5 <0.5 <1.0 5.1 <0.5 <0.5 <0.5 <1.0 524 <1.0 17.1 37.7 <1.0 1.1
<1.0 <0.5 <1.0 <1.0 376 <0.5 <0.5 <0.5 <1.0 <1.0 0.8 <0.5 <0.5 <0.5 <1.0 3.6 <0.5 <0.5 <0.5 <1.0 311 <1.0 11.9 16.1 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 286 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 3.1 <0.5 <0.5 <0.5 <1.0 296 <1.0 14.3 16.1 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 384 <0.5 <0.5 <0.5 <1.0 <1.0 1.7 <0.5 <0.5 <0.5 <1.0 5.04 <0.5 <0.5 <0.5 <1.0 348 <1.0 16.1 12.5 <1.0 <1.0
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LA Aliso VOC Results in (ug/L)
Block N Vicinity Monitoring Wells
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<1.0 <0.5 <1.0 <1.0 154 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 4.3 <0.5 <0.5 <0.5 <1.0 197 <1.0 49.9 5.7 <1.0 1.3
<1.0 <0.5 <1.0 <1.0 115 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 5.2 <0.5 <0.5 <0.5 <1.0 138 <1.0 57.6 1.7 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 102 <0.5 <0.5 <0.5 <1.0 <1.0 2.6 <0.5 <0.5 <0.5 <1.0 5.7 <0.5 <0.5 <0.5 1.0 118 <1.0 45.0 1.5 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 88.3 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 4.4 <0.5 <0.5 <0.5 <1.0 122 <1.0 58.7 1.5 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 78.7 <0.5 <0.5 <0.5 <1.0 <1.0 7.7 <0.5 <0.5 <0.5 <1.0 4.1 <0.5 <0.5 <0.5 7.6 61.3 <1.0 34.6 2.0 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 92.1 <0.5 <0.5 <0.5 <1.0 <1.0 0.6 <0.5 <0.5 <0.5 <1.0 4.9 <0.5 <0.5 <0.5 4.5 67.6 <1.0 44.3 1.2 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 65.9 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 3.6 <0.5 <0.5 <0.5 10.6 55.3 <1.0 42.1 1.1 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 76.0 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 4.05 <0.5 <0.5 <0.5 5.31 44.5 <1.0 41.5 <1.0 <1.0 <1.0

<1.0 <0.5 <1.0 <1.0 177 <0.5 <0.5 <0.5 <1.0 <1.0 0.6 <0.5 <0.5 <0.5 <1.0 4.4 <0.5 <0.5 <0.5 <1.0 70.3 <1.0 48.4 4.1 <1.0 2.4
<1.0 <0.5 <1.0 <1.0 157 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 4.9 <0.5 <0.5 <0.5 <1.0 85.6 <1.0 57.4 4.1 <1.0 1.5
<1.0 <0.5 <1.0 <1.0 100 <0.5 <0.5 <0.5 <1.0 <1.0 5.0 <0.5 <0.5 <0.5 <1.0 5.2 <0.5 <0.5 <0.5 <1.0 1.6 <1.0 35.2 1.0 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 90.4 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 4.2 <0.5 <0.5 <0.5 <1.0 1.3 <1.0 45.1 <1.0 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 103 <0.5 <0.5 <0.5 <1.0 <1.0 1.8 <0.5 <0.5 <0.5 <1.0 4.5 <0.5 <0.5 <0.5 <1.0 1.7 <1.0 35.6 <1.0 <1.0 1.0
<1.0 <0.5 <1.0 <1.0 105 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 5.1 <0.5 <0.5 <0.5 <1.0 1.6 <1.0 38.5 <1.0 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 72.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 4.0 <0.5 <0.5 <0.5 <1.0 1.5 <1.0 33.0 <1.0 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 91.5 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 4.59 <0.5 <0.5 <0.5 <1.0 1.35 <1.0 34.8 <1.0 <1.0 <1.0

<1.0 <0.5 <1.0 <1.0 256 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 7.1 <0.5 <0.5 <0.5 <1.0 1460 <1.0 44.0 639 <1.0 1.4
<1.0 <0.5 <1.0 <1.0 277 <0.5 <0.5 <0.5 <1.0 <1.0 0.6 <0.5 <0.5 <0.5 <1.0 9.4 <0.5 <0.5 <0.5 <1.0 2500 <1.0 44.2 931 <1.0 1.2
<1.0 <0.5 <1.0 <1.0 261 <0.5 <0.5 <0.5 <1.0 <1.0 10.5 <0.5 <0.5 <0.5 <1.0 10.3 <0.5 <0.5 <0.5 <1.0 2670 <1.0 47.8 775 <1.0 1.4
<1.0 <0.5 <1.0 <1.0 371 <0.5 <0.5 <0.5 <1.0 <1.0 0.9 <0.5 <0.5 <0.5 <1.0 12.4 <0.5 <0.5 <0.5 <1.0 3080 <1.0 43.2 917 <1.0 1.8
<1.0 <0.5 <1.0 <1.0 258 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 8.9 <0.5 <0.5 <0.5 <1.0 1860 <1.0 47.0 573 <1.0 1.0
<1.0 <0.5 <1.0 <1.0 206 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 6.9 <0.5 <0.5 <0.5 <1.0 1320 <1.0 32.3 553 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 243 <0.5 <0.5 <0.5 <1.0 <1.0 1.0 <0.5 <0.5 <0.5 <1.0 8.1 <0.5 <0.5 <0.5 <1.0 2190 <1.0 58.0 588 <1.0 <1.0
<1.0 <0.5 <1.0 <1.0 254 <0.5 <0.5 <0.5 <1.0 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <1.0 2140 <1.0 51.3 585 <1.0 <1.0
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LA Aliso VOC Results in (ug/L)
Block N Vicinity Monitoring Wells
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<1.0 <0.5 5.9 <0.5 <0.5 3.1 <0.5 <0.5 1.4 1.5 3.0 <0.5 5.1 <0.5 <1.0 35.9
<1.0 <0.5 4.5 <0.5 <0.5 3.2 <0.5 <0.5 1.3 1.7 4.1 <0.5 5.4 <0.5 <1.0 50.1
1.4 <0.5 1.9 <0.5 <0.5 3.1 <0.5 <0.5 0.7 1.5 5.1 <0.5 4.3 <0.5 <1.0 80.6
1.6 <0.5 2.1 <0.5 <0.5 3.6 <0.5 <0.5 <0.5 1.6 6.3 <0.5 4.0 <0.5 <1.0 77.2

<1.0 <0.5 1.9 <0.5 <0.5 2.8 <0.5 <0.5 0.8 1.9 4.8 <0.5 3.2 <0.5 <1.0 50.6
<1.0 <0.5 1.8 <0.5 <0.5 2.4 <0.5 <0.5 0.6 1.6 3.9 <0.5 2.9 <0.5 <1.0 31.0
1.1 <0.5 2.0 <0.5 <0.5 2.0 <0.5 <0.5 0.7 1.4 2.7 <0.5 2.4 <0.5 <1.0 29.6

<1.0 <0.5 1.48 <0.5 <0.5 1.68 <0.5 <0.5 <0.5 1.13 3.12 <0.5 2.2 <0.5 <1.0 32.7

49.1 <0.5 1.4 <0.5 <0.5 1.2 <0.5 <0.5 1.2 0.7 2.1 <0.5 5.1 <0.5 <1.0 22.1
2.5 <0.5 1.0 <0.5 <0.5 1.5 <0.5 <0.5 0.6 0.8 2.0 <0.5 4.4 <0.5 <1.0 25.2
1.6 <0.5 0.7 <0.5 <0.5 1.2 <0.5 <0.5 0.7 0.8 2.5 <0.5 4.3 <0.5 <1.0 30.6
3.4 <0.5 0.6 <0.5 <0.5 1.8 <0.5 <0.5 <0.5 0.8 4.7 <0.5 4.4 <0.5 <1.0 52.4
1.5 <0.5 <0.5 <0.5 <0.5 1.3 <0.5 <0.5 0.5 0.9 4.0 <0.5 3.4 <0.5 <1.0 39.9

<1.0 <0.5 <0.5 <0.5 <0.5 1.1 <0.5 <0.5 <0.5 0.7 3.3 <0.5 4.0 <0.5 <1.0 29.0
1.1 <0.5 <0.5 <0.5 <0.5 1.0 <0.5 <0.5 0.5 0.8 2.4 <0.5 2.9 <0.5 <1.0 29.4

4.83 <0.5 <0.5 <0.5 <0.5 0.72 <0.5 <0.5 <0.5 0.59 4.27 <0.5 2.38 <0.5 <1.0 41.3

316 <0.5 12.9 32.9 <0.5 0.7 <0.5 <0.5 <0.5 16.9 1.3 <0.5 1.6 <0.5 <1.0 <1.0
926 <0.5 13.8 34.7 <0.5 0.6 <0.5 <0.5 <0.5 17.6 1.5 <0.5 1.7 <0.5 <1.0 3.1
350 1.0 13.3 36.6 2.7 0.6 <0.5 <0.5 <0.5 15.9 1.5 <0.5 1.7 <0.5 <1.0 <1.0
515 1.4 16.9 36.7 <0.5 0.8 <0.5 <0.5 <0.5 15.6 1.2 <0.5 1.3 <0.5 <1.0 <1.0
651 <0.5 15.0 38.8 <0.5 0.8 <0.5 <0.5 <0.5 14.6 1.4 <0.5 1.7 <0.5 <1.0 <1.0
219 <0.5 9.9 20.7 1.8 <0.5 <0.5 <0.5 <0.5 8.9 0.9 <0.5 1.2 <0.5 <1.0 <1.0
218 1.2 11.4 20.4 1.9 <0.5 1.6 <0.5 <0.5 11.9 0.7 <0.5 1.1 <0.5 <1.0 <1.0
589 0.93 12.0 17.5 1.5 <0.5 2.38 <0.5 <0.5 10.3 1.06 <0.5 1.12 <0.5 <1.0 2.02
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LA Aliso VOC Results in (ug/L)
Block N Vicinity Monitoring Wells
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DISCLAIMER 
 
This Removal Action Completion Report (Report) is prepared for the sole use 
and benefit of the Southern California Gas Company (Client) and for the 
specific Site known as former Aliso Street MGP Site, Sector C – Block N, 
located in Los Angeles, California.  Neither this Report nor any of the 
information contained therein shall be used or relied upon for any purpose by 
any person or entity other than the Client and for the Aliso Site. 
 
This Report was prepared based partially on information supplied to Tetra 
Tech from outside sources and other information which is in the public 
domain, and partially on the information Tetra Tech obtained during the 
removal action activities.  Documentation for the statements made in the 
Report is on file at Tetra Tech's Pasadena, California, office.  Tetra Tech 
makes no warranty as to the accuracy of statements made by others which are 
contained in this Report, nor are any other warranties or guarantees, expressed 
or implied, included or intended in the Report with respect to information 
supplied by outside sources or conclusions or recommendations substantially 
based on information supplied by outside sources.  This Report has been 
prepared in accordance with the current generally accepted practices and 
standards consistent with the level of care and skill exercised under similar 
circumstances by other professional consultants or firms performing the same 
or similar services.  Since the facts forming the basis for this Report are 
subject to professional interpretation, differing conclusions could be reached.  
Tetra Tech does not assume responsibility for the discovery and elimination of 
hazards, which could possibly cause accidents, injuries, or damage unless 
those hazards were apparent, and should have been discovered, as a result of 
the services Tetra Tech performed for the Client.  This Report represents the 
best professional judgment of Tetra Tech; however, compliance with 
submitted recommendations or suggestions does not assure elimination of 
hazards or the fulfillment of the Client's obligations under local, state, or 
federal laws, or any modifications or changes to such laws. 
 
None of the work performed hereunder shall constitute or be represented as a 
legal opinion of any kind or nature, but shall be a representation of findings of 
fact from records examined. 
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EXECUTIVE SUMMARY 
 
Introduction 
This Removal Action Completion Report (Report) is submitted by the Southern California Gas 
Company (SCG) to the Department of Toxic Substances Control (DTSC) to comply with the 
Voluntary Cleanup Agreement (VCA) [Docket No. HAS-A00\01-100] dated October 10, 2000 
[DTSC, 2000a].  This Report presents the removal action activities completed at the former Aliso 
Street Manufactured Gas Plant (MGP), Sector C Block N, hereinafter referred to as the “Site”.   
 
SCG contracted with Tetra Tech, Inc. for management of the removal action activities at the 
northwest corner of the Site, in accordance with the Removal Action Workplan (RAW), as 
approved by DTSC.   
 
Site Location and Description 
The Site has a street address of 410 Center Street, Los Angeles, California, and is located on the 
southeast corner of the intersection of Center Street and Ducommun Street (County Assessor 
reference is 5173-021-002).  The Site, located in an industrial land use area, was formerly owned 
by SCG and later on by Manley Oil Company.  In 2004 the Site was sold to the current owner.  
 
The Manley Oil building is situated on the northwest corner of the Site.  The building consists of 
a brick structure with a pit present at the southern boundary of the building.  This pit runs east 
west and continues along the brick wall south of the Manley Oil Building.  The surrounding 
properties are used for industrial purposes, including a car storage and towing facility, fish 
processing, and cold storage.     
 
Site Past History 
Block N was purchased in 1902 by Los Angeles Gas and Electric Company, a predecessor to 
SCG. The historical MGP operations at the Site included gas compression and warehouse 
storage.  SCG first used Block N for two aboveground gasholders, which are present on the 1905 
Sanborn map of the area. The two gasholders located on the Site were removed in approximately 
1920.  New structures were built following the removal of the gasholders including generators, 
gas compressors used for gas compression and transmission, blowers for gas transmission, and 
warehouses.  The newer facilities were used to support MGP operations until 1927.  After that 
date, the facilities were used in support of butadiene production elsewhere at the former Aliso 
Street MGP site.  SCG or its predecessors operated facilities on the Site as early as 1904 until 
1979, when part of the property was sold to Manley Oil Company. 
 
Site Investigations 
Earth Tech performed the site-wide investigations for SCG, including a preliminary 
endangerment assessment (1998) and a remedial investigation (2001).  A supplemental sampling 
in the northwest corner of Block N was performed by TRC and Tetra Tech (2002).  A fourth 
investigation was conducted in June 2003 in the northwest corner of Block N to further delineate 
the horizontal extent of contamination observed in the northwest corner area of the Site (i.e., at 
Boring N-2).  The purpose of this supplementary investigation was to collect additional 
information to prepare a Removal Action Workplan for the northwest corner of the Site. 
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Removal Action Goals 
The objective of this removal action was to remove sources of contaminated soils at Block N on 
the northwest corner area of the Site.  The goal was to cleanup the Site to a non-restricted 
(residential) land use.  In general, Site cleanup was based on the most protective (i.e., lowest) 
removal action goals, regardless of whether the goals are protective of residents, workers, or 
groundwater.  This set of health-protective goals was presented in Table 5-1 in the Removal 
Action Workplan [Tetra Tech, 2004b]. 
 
In addition, because the remedial goal for the Site was non-restricted land use, DTSC requested 
that total petroleum hydrocarbon (TPH) concentrations detected in the soil be remediated to 
screening levels listed in the May 1996 California Regional (Region IV) Water Quality Control 
Board Interim Site Assessment and Cleanup Guidebook.   
 
Groundwater was not a part of this remedial activity.  The groundwater management for the 
entire former Aliso MGP site will be addressed as one operable unit and will be discussed in a 
separate document under the groundwater management plan.   
 
Removal Action Activities 
Excavation activities were conducted at the Site from June through December 2005.  Excavation 
was conducted in accordance with the Removal Action Workplan, approved by DTSC and the 
excavation plan approved by the City of Los Angeles.   
 
The proposed area of excavation was situated in the northwest corner area of the Site between 
the south and east outer retaining walls of the concrete pit located south of the Manley Oil 
Building (Figure 2-1) and in part, inside the Building.  The base of the footing for the pit was 
approximately 12 feet bgs.  Initial soil removal was conducted by open excavation to a depth of 
approximately 8 feet bgs to be protective of the structural integrity of the sump walls.  Following 
the initial excavation, the deeper contaminated soil was removed by auger drilling and 
backfilling with cement slurry.  The auger drilling method consisted of drilling through the 
contaminated soil using 2- or 3-foot diameter auger.  Open excavation was performed following 
the completion of excavation by auger drilling and slurry replacement.    
 
Soils from the contaminated area were removed to depths ranging from 28 to 30 feet bgs over an 
area of approximately 27 feet wide by 33 feet long.  The extent of impacted soil that was 
excavated during the removal action is shown on Figure 2-1 in Section 2 of this Report.  The 
total volume of contaminated soil augered and/or excavated from the Site during the remedial 
excavation was approximately 1,664 cubic yards or 2,663 tons.   
 
Additional investigation was conducted in August and then in October through December 2005 
beneath the Manley Oil Building and under the concrete lined pit south of the building.  The 
investigation consisted of drilling and sampling 11 soil borings, nine in the building and two in 
the pit, and sampling two soil gas probes installed in the pit.  Elevated concentrations of C-PAHs 
and TPH were detected in the 6-foot and 10-foot samples collected beneath the northwest corner 
area of the building (Boring NB-7).  The contaminated soil beneath the Building was removed 
through excavation of two trenches (ET1 and ET2) around boring NB-7.  A small lens of 
hardened, dry, and black stained silty-sand was observed in the soils excavated from the 
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trenches, in the north and west sidewalls of trench ET2, at depths ranging from 8 to 12 feet bgs.  
Since trenching next to the north wall of the Building was not feasible, the bucket-auger drilling 
method was employed to remove the contaminated soils observed in the north wall of trench 
ET2.  Six borings were drilled using a 2.5-foot diameter bucket auger, removing the soil located 
between the north wall of the trench and the building’s footing.  The bucket auger borings were 
drilled to depths ranging from 5.5 to 13 feet bgs.  All contaminated soils beneath the Building 
were removed except a small and limited section under the footing of the Building. 
 
Two additional removal actions were conducted in other parts of Block N.  A small quantity of 
soil was removed using 3-foot auger drilling around boring BN-7 in the eastern part of the Site 
where elevated C-PAHs had previously been detected.  Asphalt and soil were removed in a small 
area (2 feet by 2 feet by 1 foot) east of the main excavation area where a mercury spill occurred.  
 
Confirmation Sampling  
Under the supervision of the DTSC Project Manager, confirmation samples representing the 
condition of the soil remaining at the Site were collected and analyzed for PAHs, volatile organic 
compounds (VOCs), total petroleum hydrocarbons (TPH), and metals by EPA Methods 8310 
(HPLC), 5035/8260, 8015 (modified), and 6010/7000 CAM, respectively.  A summary of the 
chemical results in soil and soil gas are included in Section 5.  In general, PAHs and VOCs are 
low in the remaining soils with higher concentrations, if present, in the deeper soils below 20 
feet.  Benzene and naphthalene were not detected in the new soil gas samples, although PCE and 
other organic compounds were present. 
 
Backfill 
Imported clean soil was brought from the University of California Los Angeles (UCLA) Campus 
located in the City of Los Angeles, California.  A parking structure was being constructed on the 
UCLA campus.  The soil excavated from the construction site at the campus was imported to 
Block N as clean backfill material.  Prior to import and placement, the imported soil was 
analyzed and certified clean.  The backfill soil was compacted to 95% relative compaction. 
 
Treatment and Recycling  
Wastes generated during the removal action activities included contaminated soils, concrete, 
asphalt, and abandoned pipelines.  All contaminated soils were manifested and transported 
offsite to TPS Technologies Inc. in Adelanto, California, a treatment/recycling facility that treats 
the soil by thermal desorption.  The treated soil was not returned or reused at the Site.   
 
Risk Assessment 
The remedial action objective for the removal of MGP-related residuals and other contaminants 
conducted at this Site was to restore the Site to conditions requiring no land use restrictions (i.e., 
to residential standards), although the Site is currently used for commercial/industrial purposes. 
 
Based on the determinations described above, the removal activities have effectively reduced the 
C-PAH concentrations at the Site to background levels.  The residual concentrations of C-PAH 
in soils across the Site are sufficiently low that if subsurface soils were redistributed on the 
surface, the resulting concentrations would be lower than background levels.  In other words, the 
risks from C-PAHs to future residents potentially living on the Site under post-excavation 
conditions would be no more than people living and working elsewhere in southern California. 
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From a cumulative risk standpoint, since C-PAH levels are sufficiently low that they would not 
represent a significant risk above background, the cumulative lifetime incremental cancer risk for 
the PAHs, metals, and VOCs is no more than 2x10-6 to 1x10-5.  Also, since this risk estimate is 
within the acceptable cancer risk range of 10-6 to 10-4 recommended by the USEPA and DTSC, 
the residual constituents do not pose a significant health risk for potential future residents (i.e., 
unrestricted Site use).  Similarly, for non-carcinogenic health effects, the cumulative hazard 
index calculated for all of the PAHs, metals, and VOCs is well below the critical threshold value 
of 1.0 and, thus, no adverse non-cancer health effects would be expected under a residential 
exposure scenario. 

Comparisons of chemical concentrations in recent samples and those used to evaluate risks 
previously show that none of the recent sampling results would result in unacceptable residential 
risks, except possibly for tetrachloroethene in soil gas. 
   
For groundwater, the removal activities have removed soils and sufficient chemical mass that 
predicted impacts of chemical migration to groundwater are less than potentially applicable 
water quality criteria.  In particular, based on the mass remaining in soils, the predicted 
concentrations of benzene and naphthalene in groundwater do not exceed the drinking water 
MCL and Notification Level, respectively. 

The data indicate that removal activities conducted at the Site have been successful in achieving 
the remediation action objective for the Site and that the COPCs (PAHs, metals, and VOCs) have 
been remediated to levels that are protective of human health for unrestricted land use except 
possibly for tetrachloroethene in soil gas.   

The Department of Toxics Substances Control has determined (please refer to the DTSC 
comments dated July 28, 2006 in Appendix V) that “….the impact of tetrachloroethene at the site 
remains unresolved”.  DTSC further recommends that, in order to develop the Site for sensitive 
uses, including residential, one of the following three actions may be necessary: “(1) the impact 
of tetrachloroethene to the site be reduced to levels which would allow unrestricted use, or (2) a 
land use restriction be enacted to limit site use to non-sensitive uses, including residential use, or 
(3) implement engineering controls that would allow mixed use.” 

Site Restoration 
The excavations and trenches were backfilled with cement slurry and clean imported soil 
following completion of removal activities.  The excavated areas were repaved with asphalt. 
 
Removal action Oversight 
The soil removal and all confirmation soil sampling activities were performed under the 
oversight of the DTSC.  Mr. Pete Cooke, Project Manager (DTSC), visited the Site one to two 
times a week and Dr. Richard Coffman, geologist (DTSC), visited the Site periodically to 
observe the sampling procedures.   
 
Conclusion 
Through this remedial action, the requirements of the Removal Action Workplan (RAW) have 
been satisfied, and the Southern California Gas Company (SCG) requests from DTSC a 
Certificate of Completion for implementation of the RAW.  
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1. BACKGROUND 
 
This Removal Action Completion Report (Report) was prepared by the Southern California Gas 
Company (SCG) for the former Aliso Street Manufactured Gas Plant (MGP) Site, Sector C, 
Block N, located at 410 Center Street, Los Angeles, California (hereinafter referred to as the 
“Site”) for submittal to the Department of Toxic Substances Control (DTSC), to comply with the 
Voluntary Cleanup Agreement (VCA) [Docket No. HAS-A-00/01-26] executed between DTSC 
and the SCG dated October 26, 2000. 
 
Tetra Tech prepared the Removal Action Workplan (RAW) dated June 2004 [Tetra Tech, 
2004a].  During the removal action, Tetra Tech oversaw the removal activities for SCG.  
Kleinfelder (formerly Geologic Services Corporation) oversaw the removal activities for the 
current property owner of the Site.  El Capitan Environmental Inc. was the general contractor for 
the removal action activities, directly contracted by SCG.  Geotechnical Soilutions, Inc. was 
contracted by SCG to design and oversee the geotechnical issues of the Site.  Tetra Tech oversaw 
the removal activities on behalf of SCG and is the principal author of this Report.  
 
 
1.1 PURPOSE 
 
The purpose of this Removal Action Completion Report is to document the removal action 
activities at the Site, provide the results of post-excavation soil sampling, and request from 
DTSC a Certification of Completion of remedial action at this Site as stated in the RAW. 
 
The removal action was performed to remediate the Site to unrestricted land use.  Removal 
action activities were focused and were primarily performed in the northwest corner area of the 
Site (Block N).   
 
 
1.2 SITE LOCATION, BOUNDARIES, AND DESCRIPTION 
 
The former Aliso Street MGP site is located in downtown Los Angeles (Figure 1-1).  The Aliso 
MGP site boundary covers an area from south of the railroad tracks by Bauchet Street to the 
north, across the 101 Hollywood Freeway to about East Temple Street to the south, and between 
Union Station to the west, and the Los Angeles River to the east (Figure 1-2).  The Site is located 
in Township 1 South, Range 13 West, Section 27, of the San Bernardino Meridian.   
 
For ease of managing the required investigation and remediation activities, SCG has divided the 
approximately 56-acre1 Aliso Street MGP site into five sectors, A through E, as shown on Figure 
1-2.  SCG determined sector boundaries based on past and current ownership, as well as physical 
boundaries and past operations.  The boundaries do not necessarily correspond exactly to the 
areas used by the former MGP facilities.  

                                                 

 

1. The acreage estimate given here is based on the previous reports that cite the size of the Aliso MGP site as 52 
acres based on previous boundaries.  The actual acreage of the Aliso MGP site based on current site boundaries is 
approximately 56.3 acres. 
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Block N is located in Sector C.  Sector C includes seven city blocks covering approximately 16.4 
acres.  Block N is a property with the street address of 410 Center Street.  Ducommun Street 
bounds the Site to the north, Jackson Street to the south, Center Street to the west, and railroad 
tracks and the Los Angeles River to the east (Figure 1-3).   
 
The Site (Block N) is further subdivided into three properties: the former Manley Oil Company 
property located on the north half of the Site, and the former Los Angeles Gas and Electric 
Corporate Plant property and the former Southern California Gas Company property located on 
the south half of the Site.  The Manley Oil Building is located on the northwest corner of the Site 
(Figure 1-3).   
 
Based on SCG’s review of current land use maps and land planning documents, the current and 
reasonably anticipated future land uses for the Aliso MGP site (56-acre site) are expected to 
remain commercial, industrial, public institutional, and transportation.  Land uses may include 
office buildings, public institutions, enclosed warehouse spaces, indoor and outdoor 
manufacturing areas, restaurants, exterior storage yards, parking lots, and public transportation 
right-of-ways (e.g., highways and rail).   
 
 
1.3 MGP AND POST-MGP OPERATIONS AT THE SITE 
 
The historical MGP operations within Block N included gas compression and warehouse storage 
in support of other facilities located adjacent to the Site.  The present day 101 (Hollywood) 
Freeway was built on the former route of Aliso Street.  Block N was purchased in 1902.  The 
SCG first used the Site for two aboveground gasholders, which are present on the 1905 Sanborn 
map of the area.  Earlier maps of the Site in the 1890s indicate that it was used for residential lots 
or the lots were vacant.  Physical structures used by SCG at Block N included: 
 
• Generators; 
• Gas compressors used for gas compression and transmission; 
• Blowers for gas transmission; 
• Two gasholders (1,000,000 cubic foot, pre-1921); and 
• Warehouses. 
 
The two gasholders located on the Site were removed in approximately 1920.  These gasholders 
existed when the property was first used for MGP operations in 1910 [Earth Tech, 2001].  New 
structures were built following the removal of the gasholders.  The facilities at the Site were used 
to support MGP operations until 1927.  After that date, the facilities at the Site were used in 
support of butadiene production elsewhere at the former Aliso Street MGP site.  Butadiene was 
not stored or produced on Block N.  SCG, or its predecessors, operated facilities on the Site as 
early as 1904 until 1979, when part of the property was sold to Manley Oil Company.   
 
The Manley Oil Company building located on the corner of Center and Ducommun Streets 
remains standing to this day.  A review of the Foundation and Trench Plan drawings associated 
with this building’s construction show that the building consists of a brick structure with a pit 
present at the southern boundary of the building.  This pit runs east-to-west and continues along 
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the brick wall south of the Manley Oil Building.  The Design Engineering Trench Plan drawings 
show one of the existing tanks to be used for drip oil, another for dirty oil, another for separator 
oil, and two for lube oil [SCGC, 1956].  There was no label showing what type of liquid was to 
be stored in the future tank.  No underground tanks were found during removal activities; 
therefore it is evident that all the subsurface structures in this area have been removed sometime 
in the past.  SCG and Tetra Tech are not aware of any records showing the closure of these tanks.  
There are also no records that SCG is aware of to document the tanks’ use or integrity testing.  
 
 
1.4 SUMMARY OF PREVIOUS SITE INVESTIGATIONS AND REMEDIATIONS 
 
Three site-specific investigations were previously performed at the Site.  These include: 

• Preliminary Endangerment Assessment, Earth Tech [1998]; 

• Remedial Investigation, Earth Tech [2001]; and 

• Supplemental Sampling in the Northwest Corner, TRC (for Tetra Tech Master Remedial 
Investigation) [2002]. 

Earth Tech performed the site-wide investigations for SCG.  A fourth investigation was 
conducted in June 2003 to further delineate the horizontal extent of contamination observed in 
the northwest corner area of the Site (i.e., at Boring N-2).  The purpose of this supplementary 
investigation was to collect additional information to prepare a Removal Action Workplan for 
the northwest corner of the Site. 

Summaries of the observed geology, hydrogeology, and nature and extent of contamination 
delineated during these investigations are presented below.  Additional information from site 
investigations performed at locations adjacent to the Site that is relevant to the delineation of the 
extent of contamination at the Site is also provided below.   

During site investigation activities, areas of the Site that were accessible were investigated by 
SCG.  In many cases, however, sampling beneath the location of former tanks, buildings, 
concrete pads, and other support structures at the Site was either highly limited or not possible.  
Please refer to Figure 1-3 from Removal Action Workplan [Tetra Tech 2004a] showing the 
historical structures and Figures 4, 5A, and 5B from Remedial Investigation Report [Earth Tech 
2001] showing the presence of concrete layers at the Site.  Copies of these 4 figures are included 
in Appendix V. 
 
 
1.5 GEOLOGIC SETTINGS 
 
1.5.1 Geology 

The subsurface lithology underlying the Site can be generalized as coarsening downward with 
artificial fill material in the upper few feet of the soil column.  In the northwest corner of the Site 
concrete structures and foundation footings encountered during removal action activities 
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extended as deep as 12 feet bgs.  Fill materials observed in the trenches and borings excavated 
and drilled in the Manley Oil Building were also observed at depths ranging as deep as 12 feet 
below surface grade (Appendix J).  Concrete structures and foundations were encountered in 
borings drilled in central and southern sections of the Site at depths ranging between 8 and 14 
feet bgs [Earth Tech, 2001].  Sandy fill material was observed from surface to 10 feet bgs in 
central and northern sections of the Site.  Sand or gravelly sand was encountered from surface to 
10 feet bgs in the southern section of the Site. 
 
In the northwest corner of the Site where removal action activities were implemented, and across 
the rest of the Site, native alluvium of medium to coarse sands (both well and poorly graded) 
were observed to extend from the fill layer at approximately 10 to 12 feet bgs to the top of the 
groundwater table, approximately 30 feet bgs.  In the central area of the Site (boring BN-04) 
sand, gravelly sand, and silty sand were observed to be below the groundwater table 
(approximately 30 feet bgs) to the bedrock layer at 78.5 feet bgs (Figure 2-1).  The gravelly 
sands and sandy gravel encountered near the water table contained rock fragments and cobbles.  
Soil color ranged from various shades of brown (light yellowish brown to olive brown) to gray 
above the water table, and gray to dark gray at the capillary fringe and water-saturated zone, 
respectively [Earth Tech, 2001].  These geologic zones were confirmed during the removal 
action activities.   
 
1.5.2 Hydrogeology 
 
The former Aliso Street MGP site is located within the Los Angeles Forebay Area of the Los 
Angeles Central Groundwater Basin [California Division of Water Resources, (CDWR), 1961, 
“Ground Water Geology of the Coastal Plain of Los Angeles County”, Bulletin 104].  Eight 
aquifers and associated aquitards have been mapped in the basin area.  The aquifers, from 
shallowest to deepest are:  Gaspur, Exposition, Gage, Hollydale, Jefferson, Lynwood, Silverado, 
and Sunnyside.  Except for the Gaspur aquifer, all aquifers of the basin thin and pinch out 
towards the southern portion of the Aliso Street MGP site.  The Gaspur aquifer has been mapped 
to continue northward from the basin through the Aliso Street MGP site. 
 
Previous hydrogeologic investigations in the MGP site have established the presence of 
groundwater in the underlying river alluvial deposits at depths ranging between 29 and 42 feet 
below ground surface (bgs).  This groundwater is unconfined and has a flow direction to the 
south.  There are no intervening, continuous, confining layers.  The base of the saturated zone is 
bedrock, encountered at depths from 45 feet bgs in well C-10, located near the corner of East 
Temple Street and Center Street on Block Q to 145 feet bgs in TtS-2, located on Sector E in the 
northern part of the Aliso Street MGP site.  In some places, the underlying bedrock is dry such as 
beneath Sector A, while in other places there are thin, permeable sand layers in the weathered 
bedrock formation.  The saturated hydraulic conductivity of bedrock samples range from 3.2E-7 
to 7.0E-9 cm/sec, compared to 1.55E-03 cm/sec for the site-wide mean for samples from the 
alluvium. 
 
Groundwater underlying the Site was encountered at approximately 30 feet bgs during the PEA 
investigation and the saturated zone consisted of mostly coarse-grained alluvial deposits [Earth 
Tech, 1998].  During the 2001 RI investigations by Earth Tech, the depth to groundwater 
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observed in the borings and temporary wells was 29 to 31 feet bgs.  During the removal activities 
conducted in the northwest corner of the Site, the depth to groundwater ranged from 
approximately 28 to 30 feet bgs (Appendix S).  There are no permanent wells on Block N.   
 
In the central area of the Site (Boring BN-04), the saturated alluvium zone was observed to 
extend to 78.5 feet bgs, the top of the bedrock layer (Fernando Formation).  The saturated 
alluvium comprises one aquifer overlying the bedrock, which may correspond to the Gaspur 
aquifer.  The deeper aquifers below the Gaspur aquifer found elsewhere in the Los Angeles 
Basin are not present beneath Block N.  Based on the network of shallow wells at the Aliso Site, 
the groundwater flow direction across Block N varies from south along the eastern part near the 
Los Angeles River to southwest. 
 
 
1.6 MEDIA OF INTEREST 
 
Removal action activities focused on excavating and removing from the Site, mainly from the 
northwest corner area, vadose zone contaminated source soils.  Groundwater remediation was 
not a part of this removal activity.  The groundwater remediation management for the entire 
former Aliso MGP site will be addressed as one operable unit and will be discussed in a separate 
document under the groundwater management plan.   
 
 
1.7 PROPOSED REMOVAL ACTIVITIES  
 
Removal action was performed by removing the impacted soil to meet the removal action goals.  
In general, Site cleanup was based on the most protective (i.e., lowest) removal action goals, 
regardless of whether the goals are protective of residents, workers, or groundwater.  This set of 
health-protective goals was presented in Table 5-1 in the Removal Action Workplan [Tetra Tech, 
2004a].  The soil removal proceeded until the cleanup goals were achieved.  This was 
demonstrated by the analytical results of the confirmation samples collected prior to backfilling.   
 
1.7.1 Removal Action Workplan 
 
A Removal Action Workplan (RAW) was prepared by Tetra Tech for Aliso Block N [Tetra 
Tech, 2004].  The RAW included all necessary detailed plans and specifications required to 
conduct the removal activities at the Aliso Block N, considering all physical, geotechnical, 
structural, and environmental constraints. 
 
1.7.2 Geotechnical Studies  
 
Geotechnical studies were conducted to evaluate potential strategies for safely excavating 
impacted soils from the Site, particularly at the depths and locations in which such excavations 
would be performed.  Geotechnical plans were prepared for the removal and replacement of 
contaminated soils.  These plans (hereinafter referred to as “approved City of Los Angeles 
excavation plan”) were reviewed and approved by City of Los Angeles on March 21, 2005 (City 
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Approval Log No. 46381-01).  A Request for Modification to use slurry as backfill was approved 
by the City of Los Angeles on May 9, 2005 (File No. 12578).   
 
Geotechnical evaluation was performed during removal action activities by the Geotechical 
Contractor (Geotechnical Soilutions, Inc.), when necessary, to evaluate the soil condition at the 
Site and to revise or modify the conceptual recommendations presented in Section 5.2.1 of the 
RAW.  The conceptual recommendations provided in the RAW were based on generally 
accepted engineering practices and were only based on limited information obtained from the as-
built drawings provided by SCG [Tetra Tech, 2004a].  A geotechnical assessment had not been 
previously performed for this Site. 
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2.  REMOVAL ACTION  
 
This section describes the field activities performed during the removal action at the former 
Aliso Street MGP Site, Block N of Sector C.  The removal activities were implemented with the 
approval of DTSC.  The site removal action was focused on the northwest corner area of the Site 
and was implemented by proceeding with removal of contaminated soils in the vadose zone from 
the Site until the cleanup goals were achieved.   
 
 
2.1 CONTRACTORS AND SUBCONTRACTORS 
 
The contractors and subcontractors that were involve in the removal activities included: 
 
• Tetra Tech was the environmental consultant and under a direct contract with SCG oversaw 

and managed the removal activities for SCG.   
 
• Kleinfelder was the environmental consultant that oversaw and managed the removal 

activities for the property owner.   
 
• Geotechnical Soilutions, Inc. under a direct contract with SCG managed the geotechnical 

issues.  
 
• El Capitan Environmental Services, Inc. (El Capitan) was the general contractor under a 

direct contract with the SCG, performed all removal action and trenching activities at Block 
N.  

 
• American Environmental Testing Laboratory (AETL), a vendor under direct contract with 

SCG, performed all soil and air sample analyses.   
 
• TPS Technology managed transportation, treatment, and recycling of all excavated 

contaminated soils under a direct contract with the SCG.  Belshire Environmental services 
provided transportation services under the direct contract with TPS. 

 
• J&I Trucking was a subcontractor to El Capitan for transporting all the non-contaminated 

material such as concrete, asphalt, and metal pipes out of the Site. 
 
• Windrow Earth Transporting Inc. was a subcontractor to El Capitan for transporting clean 

soil for backfill to the Site.    
 
• S&S Paving was a subcontractor to El Capitan in charge of paving activities. 
 
• Standard Concrete Products was a subcontractor to El Capitan in charge of delivering cement 

slurry to the Site.   
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2.2 SITE SECURITY 
 
An 11-foot high, brick wall around the Site provided security for the Site and the areas of 
excavation.  There was adequate room within the walled-off area to operate excavation, loading, 
and hauling equipment.  The walled-off area also encompassed the exclusion, decontamination, 
and support zones.  During non-working hours, the gate to the Site was shut and kept locked.  
The brick wall around the Site acted as a visual barrier and windscreen around the Site, reducing 
the visual impact of Site activities and minimizing potential dust moving offsite.  The staging 
area was located onsite within the walled-off area. 
 
 
2.3 SITE ACCESS  
 
2.3.1 Site Access 
 
During removal activities, Site access was limited to the authorized personnel only.  A sign-in 
log was maintained at the Site to document personnel entering the Site.   
 
2.3.2 Site Visitors 
 
For the duration of the soil removal activities the following people visited the Site: Mr. Masood 
Hosseini, Senior Project Manager (SCG), visited the Site daily; Mr. Pete Cooke, Project 
Manager (DTSC), visited the Site one to two times a week; and Dr. Richard Coffman, geologist 
(DTSC), visited the Site periodically to observe the sampling procedures.  The visitors’ log is 
kept on file at El Capitan’s office. 
 
2.3.3 Traffic Control 
 
Access to the Site for the trucks and personal vehicles was through the main gated entrance off 
of Ducommun Street (Photo number 1 in Appendix B).  Traffic control measures were applied 
(i.e., use of flagmen in Ducommun Street and at the gated entrance) during the removal activities 
for the trucks entering and exiting the Site.  One to two flagmen were assigned to monitor and 
direct the incoming and outgoing trucks and equipment to and from the Site.   
 
 
2.4 PERMIT REQUIREMENTS  
 
The removal action contractor (El Capitan Environmental Services, Inc.) obtained the necessary 
permits for removal activities, transportation, and air quality.  The following permits were 
obtained for this project.  Copies of these permits are included in Appendix A. 
 
• Excavation permit from City of Los Angeles – Department of Building and Safety.  

Excavation and grading permit were prepared by Geotechnical Soilutions, Inc., and approved 
by City of Los Angeles (permit number 05030-10000-01227) on April 4, 2002.  
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• Modification to Excavation Permit from City of Los Angeles – Department of Building and 
Safety.  A Request for Modification to use slurry as backfill was approved by the City of Los 
Angeles on May 9, 2005 (File No. 12578). 

 
• South Coast Air Quality Management District – (SCAQMD assigned to El Capitan 

Environmental Services, Inc reference number is 105386, dated May 27, 2005). 
 
• Annual Trench/Excavation permit – State of California Department of Industrial Relations 

Division of Occupational Safety and Health, reference number 2005-902415, issued to El 
Capitan Environmental Services, Inc and valid through December 31, 2005. 

 
 
2.5 MOBILIZATION 
 
The removal action contractor (El Capitan Environmental Services, Inc.) mobilized onsite on 
May 31, 2005.  A trailer unit placed on the Site by El Capitan was utilized for an office during 
the removal activities.  This office was used by the El Capitan crew, Geotechnical Soilutions, 
Kleinfelder, Tetra Tech, and the SCG.  Staging areas, and truck loading, decontamination, and 
support zones on the Site were clearly identified.  The health and safety, noise, dust, and odor 
control equipment and materials were positioned for use when necessary.   
 
The following construction equipment was used at the Site:  a loader (Volvo DeNardi, L120C), 
backhoe (Cat446B turbo 4x4), a drill auger attached to a modified excavator (325 Cat), a 
concrete saw, a concrete pump, a compressor, a medium sized Hatachi EX 270LC excavator, and 
a sheep’s foot attached to the excavator used for soil compaction.  
 
 
2.6 SITE PHOTOGRAPHS 
 
Many photographs were taken at the Site during removal activities.  A few representative 
photographs (as referred to in this report) have been included in Appendix B.  Additional 
photographs of removal activities are on file in the Tetra Tech Pasadena office. 
 
 
2.7 REMOVAL ACTIVITIES  
 
Excavation activities were conducted at the Site from June through December 2005.  Excavation 
was conducted in accordance with the approved City of Los Angeles excavation plan 
[Geotechnical Soilutions, March 2005] and the Block N, Sector C, Removal Action Workplan 
[Tetra Tech, 2004].  
 
2.7.1 Description of the Proposed Area of Excavation 
 
The proposed area of excavation and environmental cleanup was situated in the northwest corner 
area of the Site, between the south and east outer retaining walls of the concrete pit located south 
of the Manley Oil Building (Figure 2-1).  The depth of the concrete pit was approximately 11 
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feet bgs.  The construction of the pit consisted of 6-inch thick concrete walls.  The base of the 
footing for the pit was approximately 12 feet bgs.  A sump and a drain were located in the floor 
of the pit.  The sump was centrally positioned in the pit and was located approximately 8 feet 
south of the Manley Oil Building (Photo number 34).  The sump was approximately 2-foot by 2-
foot square and approximately 2.5-foot deep (Appendix D).  The floor of the sump appeared to 
be concrete lined.  The drain, approximately 6-inches in diameter, was located near the west-end 
of the pit, approximately 8 feet south of the Manley Oil Building (Photo number 35).  In 
addition, three 2-inch diameter holes were observed in retaining wall of the pit adjacent to the 
proposed area of excavation (Photo number 36).  The 2-inch diameter holes were located 
approximately 6 inches above the floor of the pit.   
 
2.7.2 Grid System 
 
Prior to soil removal activities, the proposed area of excavation located in the northwest corner 
area of the Site was divided for ease of reference and sample labeling by a grid system.  As 
shown on Figure 2-1, the grid system was comprised of approximate 3-foot by 3-foot virtual 
squares.  The grid was labeled numerically starting at the northwest corner of the proposed area 
of excavation, in ascending order from west to east (1 through 18) and alphabetically from north 
to south (A through R).  The area initially proposed for excavation was approximately 26 feet by 
26 feet.   
 
2.7.3 Removal of Asphalt 
 
Excavation activities began with the removal of the asphalt that was covering the proposed area 
of excavation.  The asphalt was removed and transported off-site to an asphalt recycling facility.   
 
2.7.4 Initial Excavation Activities 
 
Soil removal activities were begun in the northwest corner area of the Site on June 2, 2005 
(Photo number 2).  In accordance with the approved excavation report [Geotechnical Soilutions, 
March 2005], initial soil removal activities were conducted in the area of proposed removal 
action to a depth of approximately 8 feet bgs (Photo number 2).  The depth of the initial 
excavation was purposely kept approximately 1 to 2 feet above the bottom of the concrete 
footings of the retaining walls (i.e., at approximately 10 feet bgs) to be protective of their 
structural integrity and to help insure the support of the walls during augering and soil removal 
activities.  Soil samples from selected locations of the initial excavation were collected and 
analyzed.   
 
Portions of the excavation temporarily exceeded 8-foot in depth to remove deeper concrete 
structures.  Soil from the excavation was temporarily used to fill in areas in the floor of the 
excavation where the removal of concrete structures resulted in holes deeper than 8 feet.  The 
south portion of the excavation was temporarily lowered an additional 3.5 feet for removal of 
abandoned subsurface concrete structures and to facilitate soil augering operations (Photo 
number 3).  This area was backfilled with soil from other parts of the excavation back up to 8 
feet bgs to support the retaining wall (Photo number 5).  Some near-surface old abandoned 
buried pipes and debris were exposed and removed from the Site during shallow subsurface 
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excavation activities. 
 
2.7.5 Soil Removal by Auger Drilling and Slurry Replacement 
 
In accordance with the excavation plan approved by City of Los Angeles, a vertical excavation 
of approximately 8 feet bgs, was made adjacent to the concrete lined sumps and footings on the 
north, south, and west walls.  In addition, a 1:1 slope of the east side was necessary before 
excavation was made.  Following these initial excavation activities, soil removal from the 
excavation was performed through auger drilling and cement slurry replacement per 
specifications indicated in the approved City of Los Angeles plans.  This method served two 
purposes: 1) to replace the contaminated soil with clean materials, and 2) to provide support for 
the adjacent concrete retaining walls.   
 
Auger drilling activities at the Site were begun on June 6, 2005.  The auger drilling method 
consisted of drilling through the contaminated soil using 2- and 3-foot diameter auger (Photo 
number 4).  The first six auger borings drilled at the Site (No.’s 1 through 6) were located to the 
east and south of the excavation limits proposed in the approved City of Los Angeles excavation 
plan (Figure 2-1).  These borings were drilled to evaluate the limits of the contaminated soils at 
the Site.   
 
A total of 117 borings were drilled at the Site by auger drilling method (Appendix S).  Of these, 
102 auger borings were drilled using the 3-foot diameter auger in the Deep Excavated Area 
(Figure 2-1).  The final surface area dimensions of the deep excavated area were approximately 
27 feet by 33 feet.  The auger borings in the Deep Excavated Area were drilled to depths ranging 
from approximately 28 to 30 feet bgs.  Each of these auger borings was drilled until groundwater 
was encountered at approximately 28 to 30 feet bgs of approximately 20 to 22 feet below the 
bottom of the 8-foot deep open excavation.  Caving occurred while drilling many of the 
boreholes resulting in an auger-boring diameter of approximately 4 feet.  The borings were 
drilled to overlap each other to eliminate or minimize the amount of contaminated soil left 
behind.  Soil samples from selected borings were collected and analyzed.   
 
The contamination along the southern limits of the excavation was removed by drilling three 
additional rows of borings (Rows I, J, and K) beyond the limits initially proposed in the 
approved City of Los Angeles excavation plan (Figure 2-1).  Contamination in the northeast 
corner of the excavation was removed by drilling two extra boring locations, No’s 100 and 106 
(Appendix S).   
 
A total of 15 other auger borings were drilled on the Site outside the limits of the Deep 
Excavated Area.  They include auger boring No’s 2 through 6, 40, 47 through 51, 68, and 114 on 
Figure 2-1, and auger borings NB-5 and NB-6 on Figure 2-2.  These borings were drilled with 2- 
to 3-foot diameter auger and ranged in depth from 5 feet to 30 feet bgs.   
 
In both cases the contaminated soil was removed and the borings backfilled with 2-sack cement 
sand slurry.  The borings were replaced with slurry the same day as recommended in the Los 
Angeles City approved plans.   
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The majority of the boreholes were drilled with 3-foot diameter auger.  Some additional 
boreholes located near the limits of the excavation were drilled for confirmation sample 
collection with 2-foot diameter auger (Figure 2-1).  Each auger boring was tremmied to the 
surface with 2-sack cement sand slurry per specification of the approved Los Angeles City plans, 
with a minimum compressive strength of 100 psi (Appendix T).  The auger borings drilled in the 
deep excavated area were backfilled with slurry up to the base of the initial excavation, 
approximately 8 feet bgs.  The drilled boreholes were backfilled as soon as possible and no later 
than the end of each working day as recommended in the Los Angeles City approved plans.  A 
curing period of 24 hours was granted between adjacent drilled boreholes, such that a hole could 
not be drilled if the adjacent holes had been backfilled in less than 24 hours with slurry.  The 
location of the additional slurry holes along the southern and eastern limits of the excavation are 
shown on Figure 2-1. 
 
2.7.6 Open Excavation 
 
Open excavation was performed on July 13, 2005 following the completion of excavation 
activities by auger drilling and slurry replacement.  These additional excavation activities were 
conducted at the southern and eastern limits of the excavation.  Open excavation activities were 
limited to shallow depths (i.e., not exceeding 11.5 feet bgs) because no more contamination was 
found below these depths.  Soil samples were collected from the limits of these areas (Photo 
number 7) and analyzed.  The results show that the contamination levels were below the cleanup 
goals.   
 
Open excavation was performed as follows:  
 

1. In the southern portion of the excavation, backfilled soil temporarily placed from 8 to 
11.5 feet bgs on the floor of the excavation as fill was removed (Figure 2-1; Photo 
numbers 5 and 6).   

 
2. At the east side, soil was excavated to approximately 8 feet to 10 feet bgs until the 

contamination identified in borings 48, 49, and 50 was removed.  A sump and piping 
were exposed (Figure 2-1; Photo numbers 8 and 9).  The sump was backfilled with slurry.  
The piping was left, with DTSC approval, capped as found (Appendix K).   

 
3. The excavation on the northern and western sides was limited by the sump retaining 

walls.   
 
A 1:1 slope of the east wall was completed before proceeding with open excavation activities.   
 
2.7.7 Additional Excavation at BN7  
 
On June 21, 2005 two 3-foot diameter auger borings, NB-5 and NB-6, were drilled at boring BN-
7 (Figure 2-2) to remove elevated concentrations of polycyclic aromatic hydrocarbons (PAHs) 
that have been detected in the soil at that location during pervious remedial investigation 
activities [Tetra Tech, 2004].  Benzo(a)pyrene [B(a)P] equivalent concentrations of C-PAH 
exceeding the remedial goal were detected during previous investigation activities in a 3-foot 
sample collected from boring BN7 [Tetra Tech, 2004].  At the request of the property owner, the 
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soil at the location where the 3-foot sample from boring BN7 had been collected was augered out 
and removed.  
 
During auger boring activities at BN7, two former boring locations were visually identified at 
BN7.  Auger borings NB-5 and NB-6 were drilled to remove the soil from both of the visually 
identified boring locations.  Auger boring NB5 was drilled to 5 feet bgs when refusal was 
encountered.  Auger boring NB6 was drilled to completion at 10 feet bgs.  Samples NB5-3’, and 
NB6-5’ and NB6-10’ were collected from the two auger boring locations.  Auger borings NB-5 
and NB-6 are identified in Appendix S as boring No.’s 77 and 78.  Photo number 10 shows the 
excavation activities.  Auger borings NB5 and NB6 were backfilled with cement slurry (Photo 
number 11).   
 
2.7.8 Breach and Repair of Section of North Pit Retaining Wall 
 
A section of the pit retaining wall in the northwest corner of the excavation was breached during 
soil removal activities.  Photo number 12 shows the breach.  The wall was later repaired with 
cinder block construction to match the previous structure.  Photo number 13 shows the wall 
following its repair.  
 
2.7.9 Sampling, Remedial Action, and Excavation Conducted in the Mercury 
Contaminated Area 
 
A few droplets of silvery liquid material (Photo number 15) were first observed at the Site on 
June 8, 2005 on the asphalt pavement west of the contractor’s trailer on June 8, 2005.  The area 
was cordoned off with caution tape and covered with plastic sheeting (Photo number 16).  A 
sample of the liquid material was collected in a glass jar.  The sample, identified as “EX1-1”, 
was sent to the laboratory for analysis by EPA Method 7470A.  Results of laboratory analysis 
indicated that the sample was 99.9 percent mercury by weight.  Results of sample analysis are 
included on Table E-9 in Appendix E.  
 
Mercury cleanup activities were performed by El Capitan on June 21, 2005 at the location west 
of the trailer over an area approximately 7 feet by 7 feet on the sides and roughly triangular in 
shape (Figure 2-2).  Mercon Merconsorb Powder, according to directions provided by the 
manufacturer, was applied across the affected area.  The location was then carefully wet down 
with water.  A brush was then used to mix the Merconsorb Powder with the water and any liquid 
mercury present to form a slurried material (Photo number 17).  The slurried material and excess 
reactant were then swept up (Photo number 18).  The used cleanup materials were drummed.   
 
Following cleanup activities, a mercury indicator powder (Spilfyter, NPS Corporation, Green 
Bay, WI) was then applied according to directions provided by the manufacturer to the affected 
area (Photo numbers 19 and 20).  A light sprinkle of water was carefully applied and mixed on 
the asphalt surface with the indicator powder.  After a 24-hour period the area was inspected and 
no color changes were observed, indicating that the liquid mercury in the affected area had been 
removed.  The affected area was delineated by white marking paint.   
 
On June 24, 2005, a sample of the asphalt from where the mercury was observed, identified as 
“Asphalt #01”, was collected and sent to the laboratory for analysis (Photo number 21).  The 
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sample was analyzed for mercury and other CAM metals by EPA Method 6010B/7000CAM.  A 
concentration of 1,190 mg/kg of mercury was detected in the sample.  On August 12, 2005, a 
section of asphalt from where the above sample was collected, approximately 2-foot by 2-foot 
square, was cut and removed.  Soil beneath the asphalt cut was excavated to approximately 1-
foot bgs (Photo number 22).  Soil samples NMSA-F1-1’ and NMSA-F2-1’ were collected from 
the limits of the excavation and sent to the laboratory for analysis by EPA Method 6010/7000.  
Detected concentrations of 0.1 mg/kg and 0.15 mg/kg of mercury were detected in samples 
NMSA-F1-1’ and NMSA-F2-1’, respectively.  The complete results of the sample analysis are 
included on Table E-8 in Appendix E.   
 
The asphalt and soil cuttings, along with the materials from the mercury cleanup activities, were 
containerized in a 55-gallon DOT drum.  The drummed materials were stored onsite pending 
completion of chemical analysis and transferred, based on analytical results and applicable 
federal, state, and local regulations, to an appropriate disposal facility.  However, on September 
28, 2205, the Southern California Gas Company informed Tetra Tech that the drum in which the 
stored wastes had been containerized had been opened and mixed by the property owner’s 
contractor with other material onsite for disposal.  A copy of a letter from Tetra Tech to SCG 
Company documenting this event is included in Appendix L.  
 
 
2.8 CONFIRMATION SAMPLES 
 
Confirmation samples are those samples that were collected from the limits of the excavation and 
from the Site during removal action activities.  These samples represent the condition of the in-
place soils remaining at the Site following the completion of removal action.  Please refer to 
Section 5.2 for a detailed discussion on confirmation sampling.   
 
 
2.9 EXTENT OF EXCAVATION AND VOLUME OF SOIL REMOVED 
 
Vadose zone contaminated soils (and in some areas the loose soil, concrete, and debris) were 
removed to the extent physically, structurally, and geotechnically feasible and to the extent 
allowed by excavation permit requirements (Appendix A).  Due to constraints of excavation, any 
vadose zone contaminated soils located beneath the concrete lined pits along the northern and 
western limits of the deep excavated area were left in place.  In the excavation, contaminated 
soils and concrete structures were removed in the shallow excavated areas to depths ranging 
from 8 feet to 11.5 feet bgs.  In the augered area of the excavation contaminated soils were 
removed to depths ranging from approximately 28 feet to 30 feet below surface.  Some 
accessible debris and non-contaminated soils were also removed during the remedial activities to 
prepare the Site for proper compaction.  The final extent of the excavation, including the open 
excavation area, encompassed an area approximately 50 feet by 55 feet.  The final extent of soil 
removal is shown on Figure 2-1.   
 
The total volume of contaminated soil augered and/or excavated from the Site during the 
remedial excavation was approximately 1,664 cubic yards or 2,663 tons (Appendix M).  Figure 
2-1 shows the area and the depth of the excavation.   
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2.10 GEOTECHNICAL AND STRUCTURAL MONITORING 
 
2.10.1 Monitoring Sump Retaining Walls 
 
The retaining walls of the sumps were monitored during the excavation activities.  The augered 
borings were backfilled daily in order to avoid settlement of the walls following soil removal 
activities.  Visual monitoring of the retaining walls was performed daily by the general and 
geotechnical contractors, and was continued throughout the excavation activities, until the 
excavation was backfilled.  
 
2.10.2 Geotechnical Oversight 
 
A representative of Geotechnical Soilutions, Inc. was present on-site at all times during the 
excavation and backfill activities to observe excavation procedures and provide necessary 
modifications during the duration of the project.   
 
 
2.11 WASTE TRANSPORTATION  
 
Wastes generated during the removal activities included:  
 
1. Contaminated soil.  The contaminated soils associated with the removal action were 

manifested and transported to the TPS Technologies, Inc., a soil treatment and recycling 
facility, located in Adelanto, California.  If pieces of bricks contaminated with PAHs 
were excavated they were also transported to the TPS Technologies Inc.  None of the 
treated soils were returned or reused at the Site.  

 
2. Solid wastes such as concrete and asphalt.  Approximately 180 tons (7 loads) of 

concrete were transported to Nu-Way Live Oak Reclamation, in the City of Irwindale and 
Shamrock Base Corp. in Los Angeles (Appendix O).  Approximately 44 tons (2 loads) of 
asphalt was transported to Nu-Way Live Oak Reclamation (Appendix O). 

 
3. Abandoned pipelines.  Approximately 64.5 feet of pipes that were 6-inch in diameter, 

and 26.5 feet of pipes that were 8-inch in diameter were transported off of the Site to 
Irwindale Iron and Metal for recycling (Appendix O).   

 
A detailed log of the contaminated soil loads hauled from the Site is included in Appendix M.  
Each load of waste was off-loaded for treatment in a manner consistent with current Federal 
EPA, State, and local regulations.  During loading, dust and odor emissions were monitored and 
mitigated as necessary according to discussions earlier in this section.  During transportation, the 
soil and debris in the trucks were tightly covered by a heavy tarp. 
 
Each contaminated soil load that was transported offsite was subject to inspection conducted by 
the Contractor and/or Tetra Tech representatives prior to departure.  Each shipment was 
accompanied by a completed Non-Hazardous Waste Manifest (Appendix M).  Total tonnage was 
calculated from the certified scale tickets.   
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Transportation 
Transportation activities were performed in strict compliance with regulations and ordinances.  
Transporters were certified by the USEPA and the State of California as hazardous waste 
transporters that permitted to haul contaminated waste material.  The transportation contractors 
were fully licensed and permitted by the USEPA and the State of California.  The DOT and 
California Highway Patrol (CHP) safety regulations were strictly followed. 
 
Treatment/Recycling Facility  
TPS Technologies, Inc. (TPS) is a treatment/recycling facility that treats soil by thermal 
desorption1.  TPS is located at 12328 Hibiscus Avenue, Adelanto, California.  TPS has proper 
permits from the Regional Water Quality Control Board Lahontan Region (Board Order No. 6-
91-935A1 WDID No. 6B369107002); County of San Bernardino Air Pollution Control District 
(File B002924/C002925); Mojave Desert Air Quality Management District (Certificate Nos 
B003664 and C003663); County of San Bernardino Environmental Health Services (no 
jurisdiction); and City of Adelanto to operate and recycle the treated soil.   
 
Thermal desorption involves induced volatilization of organic wastes by low temperature 
heating, and subsequent destruction or capture of the resulting gaseous emissions.  A thermal 
desorption system typically consists of a low temperature (300 to 800 oFarenheit [F]) primary 
chamber, and a secondary afterburner, operating at a temperature of 2000+ oF.  A wet scrubber 
control system is typically used to control air emissions.  This process is effective for the 
treatment of TPH and PAHs.   
 
 
2.12 BACKFILL OPERATIONS 
 
The augered areas were backfilled with a 2-sack cement sand slurry mix (Appendix C).  Open 
excavation areas were backfilled with clean imported soil.  During the backfilling operation, 
none of the excavated soils were re-used for backfill at the Site.  The entire site was backfilled 
with clean virgin soil, except the areas that were backfilled with cement/sand slurry.    
 
Source of Import Soil  
Imported clean soil was brought from the University of California, Los Angeles (UCLA) 
Campus located in City of Los Angeles, California.  A parking structure was being constructed 
on the UCLA campus.  The soil excavated from the construction site at the campus was imported 
to Block N as clean backfill material.   
 
Backfill Soil Sampling 
When brought on to the Site, the backfill soil was temporarily stockpiled near the east side of the 
primary excavation (photo number 25) until the time it was used for backfill.  Eight soil samples 
were collected from the clean imported soil during the backfilling activities.  The analytical 
results demonstrated that the soil was clean and suitable for backfilling at Block N.  In general, 
                                                 

 

1 Thermal desorption involves induced volatilization of organic wastes by low temperature heating, and subsequent 
destruction or capture of the resulting gaseous emissions.  A thermal desorption system typically consists of a low 
temperature (300 to 800 oF) primary chamber, and a secondary afterburner, operating at a temperature of 2000+ oF.  
A wet scrubber control system is typically used to control air emissions.  This process is effective for the treatment 
of TPH and PAHs. 
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for collection of soil samples for backfill materials, the “DTSC Clean Imported Fill Material 
Information Advisory, October 2001” was used as the guide.  The backfill samples were 
analyzed using the following methods: 
 
• Total petroleum hydrocarbons (EPA Method 8015M for gasoline [C4-C12], diesel [C12-C23], 

and heavy hydrocarbons [C23-C40]) 
• VOCs (EPA Method 8260B) 
• SVOCs (EPA Method 8270C) 
• PAHs (EPA Method 8310) 
• TPHs (EPA Method 8015) 
• California Assessment Manual (CAM) 17 Metals (EPA Method 6010/7000 CAM) 
• Pesticides (EPA Method 8081) 
• Herbicides (EPA Method 8151) 
 
All soil samples collected from the backfill soil were sent to American Environmental Testing 
Laboratory (AETL) for chemical analyses.  AETL is a State of California certified environmental 
laboratory.  Summary of the analytical results are included in Appendix F in Tables F-1 through 
F-10.  Based on the sampling results, all of the fill material was determined to be suitable for 
backfilling at the Site. 
 
Compaction 
The excavation was backfilled with imported soil compacted to 95% or greater relative 
compaction.  Where the minimum relative compaction was not achieved, the area was re-
worked, re-compacted, and re-tested until the minimum relative compaction was achieved.  A 
loader and a sheep-foot attached to an excavator were used to compact the backfill (Photo 
number 26). 
 
Field density tests were performed by Geotechnical Soilutions, Inc to determine the relative 
compaction of the fill material.  The relative compaction of the fill material was determined by 
the sand cone test method ASTM D1556-90.  
 
A summary of the compaction report from Geotechnical Soilutions, Inc. is included in Appendix 
C. 
 
 
2.13 SITE RESTORATION 
 
The excavated areas at the Site were leveled and sloped properly for drainage purposes.  The 
large excavation in the northwest corner area of the Site was backfilled with clean backfill 
materials up to approximately 9 inches below finish grade.  A minimum of 2 inches of base was 
placed on top of the compacted fill.  The base was compacted with a vibrator roller.  The backfill 
was placed according to the grading requirements and specifications of Los Angeles City 
approved plans.   
 
On September 7, 2005, after completion of backfilling activities, the three areas of the Site where 
removal activities were conducted (i.e., the large excavation in the northwest corner area, the 
excavation at BN7, and the excavation in the Mercury Cleanup Area) were re-paved with asphalt 
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and restored to their original condition.  The excavated areas of the Site were restored to finish 
grade with new asphalt pavement (Figure 2-2).  The finished grade was similar to the grade prior 
to the excavation.  Photo number 27 shows Block N in the area of large excavation after 
completion of restoration activities.   
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3.  SITE INVESTIGATION DURING REMOVAL ACTION ACTIVITIES 
 
During removal action activities, elevated concentrations of the constituents identified in the 
June 2004 Removal Action Workplan as being chemicals of potential concern (COPCs) where 
detected in selected soil samples collected from the north limits of the deep excavation area.  As 
a result, a limited investigation was performed to obtain information of the subgrade soils located 
beneath the Manley Oil Building and the concrete lined pit south of the Manley Oil Building.  
 
This section describes investigation activities performed in the course of removal action at the 
former Aliso Street MGP Site, Block N of Sector C.  The technical procedures of the sampling 
performed with the investigation activities are also included in this section.  The investigation 
activities performed during removal action were implemented with the approval of DTSC.  The 
approach of the investigation activity was to perform a limited investigation of subsurface soils 
located beneath the northwestern corner area of the Site, including those areas of the Site located 
beneath the Manley Oil Building and the pit south of the Manley Oil Building.   
 
 
3.1 CONTRACTORS AND SUBCONTRACTORS 
 
The contractors and subcontractors that were involve in the removal activities included: 
 

• Tetra Tech was the environmental consultant who under a direct contract with SCG 
oversaw and managed the investigation activities.   

 
• Test America Drilling Corporation was a subcontractor to Tetra Tech to perform soil 

boring and soil gas probe installation at the Site.   
 

• R.B. Concrete Cutting, Inc., and Skaggs Concrete Cutting were subcontractors to Test 
America Drilling Corporation for concrete coring services. 

 
• Spectrum Geophysics was a subcontractor to Tetra Tech to perform underground utility 

locating service.   
 

• Kleinfelder was the environmental consultant that oversaw investigation activities for the 
property owner.   

 
• Geotechnical Soilutions, Inc. who under a direct contract with SCG managed the 

geotechnical issues that arose during the investigation activities.  
 

• El Capitan Environmental Services, Inc. was the general contractor who, under a direct 
contract with the SCG, performed all trenching activities conducted during the 
investigation.  

 
• August Construction was a subcontractor to El Capitan for limited access rig (LAR) 

bucket auger drilling activities.  
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• American Environmental Testing Laboratory (AETL), a vendor under direct contract 
with SCG, performed all sample analyses and soil gas collection.   

 
• TPS Technologies, Inc. managed transportation, treatment, and recycling of all excavated 

contaminated soils under a direct contract with the SCG.  Belshire Environmental 
services provided transportation services under the direct contract with TPS. 

 
 
3.2 SOIL BORING ACTIVITIES 
 
3.2.1 Mobilization 
 
Tetra Tech contracted with Test America Drilling Corporation to perform soil boring and soil gas 
probe installation inside the Manley Oil Building.  On August 10, 2005, Test America Drilling 
mobilized a limited access hollow stem auger drilling rig inside the Manley Oil Building to 
perform drilling operations.  Prior to drilling, Dig Alert was notified and each boring location 
was cleared by an underground utility locating service.   
 
3.2.2 Soil Borings Drilled Inside Manley Oil Building  
 
On August 10 and 11, 2005, SCG performed soil boring activities inside the Manley Oil 
Building (Photo number 14).  The boring activities were performed in conjunction with the 
removal activities conducted on Block N in June and July 2005.  These soil boring and sampling 
activities were conducted to delineate under the Manley Oil Building any detectable 
concentrations of the constituents identified in the June 2004 Removal Action Workplan as being 
chemicals of potential concern (COPCs) and to characterize the soil under the Building.  The 
borings were located under the Manley Oil Building, where only a limited amount of data had 
been collected during previous investigation activities. 
 
The planned scope of work was to drill and collect samples from 5 soil borings drilled to 30 feet 
bgs.  However, refusal was encountered in two of the five planned boring locations, NB-7 and 
NB-11.  At boring NB-7, refusal was encountered due to rock or a subsurface concrete structure 
at 20 feet bgs.  In response, boring NB-7A was added, located 5 feet west of boring NB-7, to 
provide soil data in the same area as boring NB-7 at the depth range of 20 to 30 feet bgs.  At 
boring NB-11, refusal was encountered at approximately 3 feet bgs due to a subsurface concrete 
structure.  Borings NB-11A was added to replace NB-11.  However, refusal at 3 feet bgs was 
also encountered in boring NB-11A and likewise in boring NB-11B due to the concrete structure.  
Drilling at boring NB-11C, however, was able to proceed past the concrete structure.  Borings 
NB-7A, NB-8, NB-9, NB-10, and NB-11C (five borings) were completed to 30 feet bgs.  Figure 
3-1 shows the boring locations inside the Manley Oil Building.   
 
3.2.3 Soil Borings Drilled in the Pit South of the Manley Oil Building 
 
On October 14, 2005, two soil borings, SN-10 and SN-11, were hand augered in the pit south of 
the Manley Oil Building.  These soil boring and sampling activities were conducted to delineate 
under the pit area between the Manley Oil Building and the deep excavated area any detectable 
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concentrations of the constituents identified in the June 2004 Removal Action Workplan as being 
chemicals of potential concern (COPCs) and to characterize the soil under the Pit.  The two 
borings were located in the northwest corner area of Block N, in the pit south of the Manley Oil 
Building, where either no data or only a very limited amount of data had been collected during 
previous investigation activities (Figure 3-1).   
 
Boring SN-10 was drilled through the floor of a 2-foot by 2-foot sump located in the pit.  A 
portion of the floor of the sump were the boring would be located had been broken out prior to 
drilling.  Boring SN-11 was located in the pit approximately 16 feet west of SN-10 (Figure 3-1).  
At SN-11 the concrete was approximately 14 inches thick and was cored.  These soil borings 
were hand augered as opposed to power drilling due to the difficulty that would be inherent in 
setting up a powered drilling rig on the floor of the concrete lined pit.   
 
3.2.4 Soil Sample Collection 
 
Each boring location drilled inside the Manley Oil Building was cored and hand augered, where 
possible, to 5 feet bgs.  The borings were drilled with a hollow stem auger (HSA) limited access 
rig (LAR).  Soil samples were collected from each of the borings at 1-foot, 3-foot, and 5-foot and 
from each 5-foot interval following using the modified split spoon method.  Samples were 
collected in stainless steel rings, capped, labeled, entered on a Chain of Custody, and placed in a 
cooler on ice.  Samples for VOC analysis were collected by EPA Method 5035A.   
 
Soil borings SN-10 and SN-11 were hand augered to approximately 6 feet and 5 feet bgs, 
respectively, using a 4-inch diameter auger barrel.  Soil samples were collected at 3-foot and 6-
foot in SN-10, and at 1.5-foot and 5-foot in SN-11.  The samples were collected at the selected 
depth intervals from soil filled auger barrels in 4-ounce glass jars by pressing the opened end of 
the jars into the soil retrieved in the auger barrel.  The samples were then sealed, labeled, entered 
on a Chain of Custody, and place in a cooler on ice.   
 
Soil samples collected for VOC analysis form the borings drilled in the Manley Oil Building and 
from the Pit were collected by EPA Method 5035A. 
 
Portions of each sample were analyzed for visible contamination, odor, and volatile organic 
vapors using a Mini-RAE 2000 PID.  A California Registered Geologist described the sample 
cores according to the Unified Soil Classification System and standard geologic terminology 
(Appendix D).  Each of the borings were drilled and sampled in accordance with procedures 
outlined in the Aliso Remedial Investigation Master Workplan dated September 2002 [Tetra 
Tech, 2002].   
 
Selected samples collected from the borings were analyzed for polycyclic aromatic hydrocarbons 
(PAHs) by EPA Methods 8310, volatile organic compounds (VOCs) by EPA Methods 
5035A/8260B, and total petroleum hydrocarbons (TPHs) by EPA Methods 8015M.  Results of 
sample analysis are included in Appendix E.   
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3.2.5 Boring Completion 
 
Each of the borings drilled in the Manley Oil Building was backfilled with bentonite grout and 
capped with concrete to match the surface grade.  Soil gas probes were installed in borings, SN-
10 and SN-11, drilled through the floor of the pit.  The soil cuttings and decontamination water 
from the drilling activities was containerized in labeled 55-gallon drums.  The drums were 
inventoried and stored onsite pending completion of chemical analysis (Appendix N).   
 
 
3.3 SOIL GAS PROBE INSTALLATION AND SAMPLE COLLECTION 
 
3.3.1 Soil Gas Probe Installation 
 
The installation of the soil gas probes was conducted in accordance with the Los Angeles 
Regional Water Quality Control Board’s requirements for active soil gas investigation dated 
January 28, 2003.  The soil gas probes were installed at boring locations SN-10 and SN-11 in the 
Pit South of the Manley Oil Building.  Soil gas probes consisted of 1/4”-diameter Nylaflow TM 
tubing.  The lower 6 inches of the soil gas inlet end of the probe was slotted (Figure 3-3).  The 
surface end of the probe was plugged with a galvanized sheet screw.   
 
Soil gas probes were installed by feeding the slotted end of the probe down the center hole of the 
auger or drill casing until it reached the desired subgrade depth.  A one-inch protective PVC pipe 
was used during the construction of the soil gas points to feed the probes down hole and prevent 
entangling or collapsing of the tubing (Photo number 28).  Once a soil gas probe was in place, 
soil gas point construction began by backfilling the boring with #3 sand around the slotted 
section of soil gas probe.  The #3 sand was backfilled in the boring around the slotted probe 
section beginning approximately 0.5 foot beneath the end of the probe to approximately 0.5 foot 
above the top of the slotted section of the probe.  The sand was used as a filtration pack to allow 
soil gas from the subgrade formation into the slotted section of the probe.  Backfilled in the 
boring above the #3 sand was approximately 0.5 foot of #30 sand.  The #30 sand was used as a 
protective layer to keep water and debris materials from mixing with the filter pack.  A thin layer 
of dry granular bentonite, up to 0.5 foot thick, was used above the sand sequence to wick up any 
moisture.  The remainder of the borehole was backfilled with hydrated granular bentonite.   
 
The probes were installed at subgrade depths ranging from 5 to 6 feet bgs.  A cross-section of a 
soil gas point construction is shown on Figure 3-3.   
 
3.3.2 Soil Gas Sample Collection 
 
Soil gas sampling was conducted at the Site on November 1, 2005.  Fieldwork procedures, 
sample collection, and analyses were performed in accordance with Los Angeles Regional Water 
Quality Control Board’s requirements for active soil gas investigation dated January 28, 2003 
and the approved Aliso Remedial Investigation Master Workplan dated September 2002 [Tetra 
Tech, 2002].   
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The soil gas sampling was performed to evaluate the subsurface soil gas for any detectable 
concentrations of the constituents identified in the June 2004 Removal Action Workplan as being 
chemicals of potential concern (COPCs), and to characterize the soil under the Pit (Appendix K).  
Two soil gas samples and one duplicate soil gas sample were collected and analyzed for VOCs 
by EPA Method TO-15.  The TO-15 compound list used for reporting results was appended to 
include 55 compounds, including methyl-tert-butyl-ether (MTBE), naphthalene, 
dicyclopentadiene, 1,3-butadiene, and ferrocene.  The soil gas sample locations are shown on 
Figure 3-1.  Results of sample analysis are included in Table E-13 of Appendix E.   
 
The soil gas probes installed during drilling activities at boring locations SN-10 and SN-11 were 
allowed to equilibrate for at least 48 hours after installation before they were sampled.  A 
technician from American Environmental Testing Laboratory (AETL) collected soil gas samples 
from the probes following the equilibration period.   
 
At each selected soil gas sample point, a pre-calculated measured volume of soil gas was purged 
from the selected soil gas probe prior to soil gas sample collection (Appendix Q).  Soil gas 
purging was accomplished by attaching an adjustable vacuum pump to the surface end of the 
selected probe.  The vacuum pump was used to purge the soil gas from the probe at a rate of 
approximately 100 to 200 milliliters per minute (ml/min).  The volume of gas purged from the 
probe prior to sampling was equal to approximately 3 times the volume of the soil gas probe plus 
the volume of the tubing attaching the probe to the vacuum pump.  Purging was performed to 
pull in a fresh volume of soil gas from the formation into the probe for sample collection.   
 
Each soil gas sample was immediately collected from a probe once the required volume of soil 
gas had been purged.  One 3-liter Summa canister was used for each sample (Photo number 29).  
The Summa canister samples were collected by attaching the canister to the vacuum pump and 
probe assembly.  With the pump in non-operational mode (i.e., turned off), the valves to the 
Summa canister and pump assembly were opened to allow soil gas from the probe to flow into 
the canister.  The valves were left open for 12 minutes.  Afterwards, the valves were closed and 
the air pressure in the Summa canister was checked using a vacuum gauge to verify that it had 
been filled.   
 
During sampling, a leak-check compound, such as isobutane, was placed on the ground surface 
around the probe tubing.  Detection of the leak-check compound in a soil gas sample could 
indicate an intrusion of ambient air, and require further investigation to evaluate the sample 
results.   
 
The soil gas filled Summa canisters were analyzed for VOCs within a 14-day holding time.  
Following the completion of sampling activities, the surface end of the tubing of both soil gas 
probes was re-plugged with a machine screw.   
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3.4 TRENCHING ACTIVITIES INSIDE THE MANLEY OIL BUILDING 
 
3.4.1 Exploration Trenches ET1 and ET2 
 
On October 28 and November 2, 2005, two exploratory trenches were dug in the subgrade soils 
beneath the Manley Oil Building.  The trenches were dug using a backhoe CAT Model No. 446B 
equipped with a 3-foot bucket.  The trenches, ET1 and ET2, were located near the northwest 
corner area of the Manley Oil Building and overlapped with the locations of previous drilled 
borings NB-7 and NB-7A (Figure 3-1).  The trenches were dug to investigate the vertical and 
lateral extent of soil contamination in the vicinity of NB-7.  Elevated concentrations of C-PAHs 
and TPH diesel were detected in the 6-foot and 10-foot samples collected from NB-7 (Appendix 
E).  In addition, the Department of Toxic Substances Control requested SCG to remove TPH 
contaminated soils located beneath the northwest corner of the Manley Oil Building to a depth of 
10 feet bgs.   
 
On October 28, 2005, trenching activities were initiated by removing a rectangular shaped 
section of the concrete slab floor of the Manley Oil Building (Figure 3-1).  The rectangular cut 
was approximately 17 feet long by 10.5 feet wide.  After removing the cut section of the concrete 
slab, a trench identified as ET1 was dug in the south half of the exposed subgrade soil area.  
Excavation of trench ET1 was completed on November 1, 2005.  The final limits of trench ET1 
were approximately 12 long by 5 feet wide, by 12 feet deep (Appendix J).  On November 2, 
2005, a second trench was dug in the northern half of the concrete cleared area (Figure 3-1).  The 
final extent of the trench, identified as ET2, was approximately 16.5 feet long, by 5.5 feet wide, 
by 12.5 feet deep.  Both trenches were excavated under the observation of DTSC, a Registered 
Geologist (R.G.), a Geotechnical/Civil Engineer (P.E.), the SCG Project Manager, and the Tetra 
Tech Site Manager.   
 
A total of 15 soil samples were collected from the two trenches, eight from ET1 and seven from 
ET2.  Soil from the north, south, east, and west sidewalls, and from the trench floor, were 
sampled.  The samples were collected, either from soil cuttings in the backhoe bucket or from the 
trench sidewalls, in 4-ounce glass jars.  Due to safety concerns, Method 5035 samples were 
collected from soil filled 4-ounce glass jars.  The samples were analyzed for VOCs, PAHs, and 
TPH.  The location of the samples are shown on Figure 3-1 and on the figures included in 
Appendix J.  The soil filled jars and the VOC samples were labeled, packaged, and placed in a 
chilled ice chest to preserve the samples.  The samples were delivered with the chain-of-custody 
forms to a state-certified laboratory (AETL) for analysis.   
 
The trenches and soil samples were named and identified sequentially.  For example, for sample 
ET1-7E-10’, the “ET1” stands for the first exploratory trench, the “7” is the sequential number of 
the trench samples, the “E” stands for the east wall of the trench, and the “10’” stands for the 
depth below the surface from which the sample was collected.   
 
A California Registered Geologist examined each of the sample locations.  Identification of the 
soil types observed in each of the trench sidewalls was based on the United Soils Classification 
System (USCS).  The contacts in the trenches between soils types were also recorded (Appendix 
J).   
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Both ET1 and ET2 were backfilled up to the base of the concrete slab with 2-sack cement sand 
slurry following completion of trenching and sampling activities (Photo number 30).   
 
3.4.2 Bucket Auger Drilling Conducted along Northern Limits of Trench ET2  
 
On December 7 and 8, 2005, a total of six bucket-auger borings were drilled in the Manley Oil 
Building (Figure 3-1).  The bucket auger borings were located between the northern limits of 
trench ET2 and the northern wall of the Manley Oil Building.  The borings were drilled with a 
propane powered limited access rig and a 2.5-foot diameter bucket auger (Photo numbers 37 and 
38).  The borings overlapped the northern edge of trench ET2.  However, continued trenching 
along the north wall was not feasible due to safety concerns about the stability of the footing and 
building wall.  Therefore, the bucket-auger drilling method was employed to remove the 
contaminated soil observed in the north wall of trench ET2, located between the north wall of the 
trench and the footing for the north wall of the Manley Oil Building.  
 
On December 6, 2005, bucket-auger boring activities were initiated by removing a rectangular 
shaped section of the concrete slab floor of the Manley Oil Building located between trench ET2 
and the building wall.  The rectangular cut was approximately 17 feet long by 2 feet wide.  After 
removing the cut section of the concrete slab, six bucket-auger borings, ETB1 through ETB6, 
were drilled in the exposed subgrade soil area (Figure 3-2).  Four of the borings (ETB1, ETB2, 
ETB4, and ETB5) were drilled to depths ranging between 10 feet to 13 feet bgs.  In the 
remaining two borings (ETB3 and ETB6) refusal was encountered at 5.5 feet bgs due to a 
concrete slab (Appendix J).  The bucket auger borings were drilled and excavated under the 
observation of a Registered Geologist (R.G.), a Geotechnical Engineer (P.E.), the SCG Project 
Manager, and the Tetra Tech Project Manager.   
 
A total of 11 soil samples were collected from the borings.  The samples were collected by 
pressing 4-ounce glass jars into the least-disturbed soil cuttings recovered in the bucket auger.  
Selected samples were analyzed for TPH and VOCs.  The location of the samples are shown on 
Figure 3-2 and on the figures included in Appendix E.  The soil filled jars and the VOC samples 
were labeled, packaged, and placed in a chilled ice chest to preserve the samples.  The samples 
were delivered with the chain-of-custody forms to a state-certified laboratory (AETL) for 
analysis.   
 
Portions of each sample were collected in sealable plastic bags and were analyzed for visible 
contamination, odor, and volatile organic vapors using a Mini-RAE 2000 PID.  A California 
Registered Geologist described the sample cores according to the Unified Soil Classification 
System and standard geologic terminology (Appendix D).  Each of the borings were drilled and 
sampled in accordance with procedures outlined in the Aliso Remedial Investigation Master 
Workplan dated September 2002 [Tetra Tech, 2002].   
 
A California Registered Geologist examined each of the sample locations.  Identification of the 
soil types observed in each of the trench sidewalls was based on the United Soils Classification 
System (USCS).  The contacts in the trenches between soils types were recorded (Appendix J).   
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The bucket auger borings were backfilled up to the base of the concrete slab with 2-sack cement 
sand slurry following completion of drilling and sampling activities (Photo number 39).   
 
3.4.3 Slab Restoration 
 
On December 12, 2005 new slab was constructed inside the Manley Oil Building at the location 
where slab had previously been removed (Photo number 40).  The new slab was constructed 
using 0.5-inch diameter rebar dowelled into the cut sides of the concrete slab.  A concrete mix 
with a minimum compressive strength of 3,000 psi was used to construct the slab.  The thickness 
of the newly poured concrete slab was at a minimum equal to that of the existing slab and was 
finished at matching grade to that of the surrounding slab.   
 
3.4.4 Description of Black Stained Lens of Subgrade Materials Observed in Trench 
Sidewalls 
 
A lens of hardened, dry, black stained material with little to no discernable hydrocarbon odor 
was observed in trenches ET1 and ET2 (Photo number 31).  The material was composed of a 
silty sand lithology, approximately 80% very fine to coarse-grained sand and 20% silt.  In trench 
ET1, the black stained material was observed at approximately 10 feet below grade in the 
excavation (Photo number 32).  The lens appeared to taper out vertically below 10 feet and in 
both the eastward and southward directions.  In trench ET2, a 4-foot lens of the black stained 
material was observed from 8 feet to 12 feet bgs in the northern and western sidewalls (Photo 
number 33).  Unstained native soils were observed in ET2 at depths ranging below 12 feet.  Soil 
samples were collected from the sidewalls and floors of both trenches, including from locations 
were the black stained material was observed.   
 
This black stained layer was also observed in the bucket auger borings.  A sketch showing the 
approximate subgrade depth of the lens observed in the borings is included in Appendix J.  
Pockets of loose un-compacted soils with concrete and brick fragments were also observed in the 
subgrade materials excavated from bucket auger boring ETB4.  Slight to moderate hydrocarbons 
odors were observed in the 6-foot and 7-foot samples collected from ETB4, which was 
ultimately removed from the Site.   
 
Results of the analytical analysis of the samples collected from the trenches and the bucket auger 
borings are included in Appendix E.  
 
3.4.5 Volume Estimate of the Black Stained Material and TPH Left beneath the Main 
Operations Room of Manley Oil Building 
 
An estimate was made of the thickness and extent of the lens of black stained subgrade material 
left beneath a small section of footing of the Manley Oil Building.  The thickness of the lens, 
based on observations logged while drilling the bucket auger borings, was estimated at the 
western end of the trench to extend from 8 feet to approximately 11.5 feet bgs or 3.5 feet.  At the 
east end of the trench, the black stained lens was observed to thin out and was estimated to pinch 
out beneath the concrete slab encountered in borings ETB3 and ETB6.  The black stained lens 
was estimated to extend laterally as far as the outer edge of the north wall and far side of the 
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middle wall separating the main operations room of the Manley Oil Building from the office.  
Based on this estimated volume of the black stained lens left beneath the building and the 
analytical results for TPH diesel reported for the three bucket auger boring soil samples ETB1-
10’, ETB2-7’, and ETB4-7’, there is estimated to be approximately 19 pounds of soil with TPH 
residuals remaining beneath the a small section of the footing of the Manley Oil Building 
(Appendix R).  It should be noted that the remaining TPH is very isolated and as observed during 
excavation, the TPH appeared to be very dry and showed no sign of mobility. 
 
 
3.5 WASTE TRANSPORTATION  
 
The drummed wastes from the nine borings drilled inside the Manley Oil building were 
transferred to TPS Technologies Soil Recycling based on analytical results and applicable 
federal, state, and local regulations.  The manifest is included in Appendix N.   
 
Soil excavated from trenches ET1 and ET2 was stockpiled on the Site near the trench on plastic 
sheeting.  The stockpile was covered by plastic sheeting.  The drummed wastes from the soil 
borings SN-10 and SN-11 were transferred to the soil stockpiled from Trenches ET1 and ET2.  
Soils from the bucket auger borings were containerized in two 10-yard bins.  The non-hazardous 
stockpiled and containerized soils generated from the investigation activities were transported 
accompanied by a completed Non-Hazardous Waste Manifest to TPS Technologies Facility in 
Adelanto, California for treatment and disposal (Appendix M).  Total tonnage was calculated 
from the certified scale tickets.  
 
 
3.6 EXTENT OF TRENCHING AND VOLUME OF SOIL REMOVED 
 
Contaminated soils were removed from the Site during the investigation activities conducted 
inside the Manley Oil Building.  During the investigation activities, contaminated soils along 
with some accessible debris and non-contaminated soils were removed from Trenches ET1 and 
ET2 and from the bucket auger borings.  The final extent of the trenched area was approximately 
17 feet long by 12 feet wide (Figure 3-1).  The total volume of soil removed from the combined 
ET1/ET2 trench and bucket auger borings was approximately 64 cubic yards or 102 tons 
(Appendix M).   
 
A combined total volume of approximately 1,728 cubic yards (2,765 tons) of contaminated soil 
removed from the excavation and the ET1/ET2 trench was transported to the TPS facility as non-
hazardous materials for thermal desorption treatment (Appendix M).   
 
A total of six drums of containerized soil from the borings (borings NB-7 through NB-11C) 
drilled inside the Manley Oil Building were also transported to the TPS facility as non-hazardous 
materials for thermal desorption treatment (Appendix N). 
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3.7 GEOTECHNICAL AND STRUCTURAL MONITORING 
 
3.7.1 Monitoring Footing of Building 
 
A section of the buildings footing next to the trench was monitored during the trenching and 
bucket augering activities.  During the trenching activities, soil located at 1.5 feet or more bgs, 
that was immediately adjacent to the buildings footing, was left undisturbed to limit any 
settlement of the buildings walls following soil removal.  Monitoring of the retaining walls 
continued throughout the trenching and augering activities until the trench was backfilled.  
 
3.7.2 Geotechnical Oversight 
 
A representative of Geotechnical Soilutions, Inc. was present on-site during the trenching and 
backfilling activities to observe procedures and provide necessary modifications during the 
duration of the project.   
 
 
3.8 DECONTAMINATION 
 
Hollow-stem augers and drill rods were steam-cleaned prior to drilling each boring to avoid cross 
contamination during drilling.  The sampling equipment was decontaminated after each sample 
interval by washing with an AlconoxTM solution (a non-phosphate detergent), rinsing with tap 
water, and rinsing with de-ionized water.  The decontamination water was stored onsite in a 55-
gallon DOT drum.  
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4.  ENVIRONMENTAL MONITORING  
 
This section describes controls and procedures that SCG and Tetra Tech employed during Site 
activities to identify, monitor, and control potential noise and odor sources and receptors.  This 
section also describes the monitoring methods, worker protections, and mitigation measures 
applied at the Site during removal action activities.  The environmental monitoring measures 
specified in the Workplan were followed during the Site activities program as indicated below.   
 
 
4.1 NOISE MONITORING AND CONTROL  
 
Any noise above 85 decibels or above background (whichever was higher) was considered a 
noise source.  During the removal activities, heavy vehicle equipment, generator operation, and 
excavation equipment operation were considered noise sources.  Appropriate worker hearing 
protections were used for anticipated noise exposure above 85 decibels, based on time-weighted 
average for 8 hours of exposure.  Workers were required to have appropriate hearing protection 
at all times within the exclusion zone per the health and safety plan. 
 
 
4.2 AIR QUALITY MONITORING AND DUST CONTROL  
 
The primary dust source at the Site was due to the exposed soil during soil excavation, 
stockpiling, and loading activities.  Potential dust receptors included onsite workers, pedestrians 
adjacent to the Site, and vehicle drivers adjacent to the Site.  During excavation activities, the 
work areas were sprayed with water to reduce the dust levels.  Dust monitoring occurred within 
the exclusion zone and at the perimeters of the Site.   
 
The Site is bordered by Ducommun Street on the north side, former Los Angeles Gas and 
Electric Corporate Plant property to the south, railroad tracks and the Los Angeles River to the 
east, and Center Street to the west.  During the soil removal activities, air monitoring and air 
sampling was conducted onsite by an OVA/PID, a Summa canister, and at the Site perimeter by 
two high volume continuous samplers during excavation operations as indicated above. 
 
Real-time Air Monitoring 
Mini-Ram dust meter (PDK-3) was used by the contractor to measure real-time dust levels 
within the exclusion zone. 
 
Perimeter and Area Wide Air Monitoring  
Continuous air sampling was conducted with two modified high volume (HIVOL)1 samplers that 
were stationed at the perimeter of the work area and at sensitive strategic locations within the 
Site as follows: 
 

                                                 

 

1  Each HI VOL sampler consisted of a sampling pump system with a flow range greater than 200 liters per minute, 
an orifice and magnehelic gauge to document continuous flow rate, and a sample module that included a PUF and/or 
XAD-2 cartridge and quartz filter. 
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• One sampler was stationed approximately 60 feet south of the work area (Photo number 
23). 

• The other sampler was stationed on top of the roof of a trailer located near the east end of 
the Manley Oil Building and East by northeast of the work area (Photo number 24).   

 
Figure P-1 in Appendix P shows the location of the HIVOL Puff sample stations.  The air 
samples from each HIVOL sampler were collected over 24-hour periods.  The samples were 
analyzed for PAH compounds by EPA Compendium Method TO-13.  SCG provided the high 
volume air sampler stations at the Site.  The results of the air sample analysis are on file at the 
Tetra Tech Pasadena office. 
 
All air-monitoring results were tabulated and kept onsite.  Documentation included equipment 
calibration data, background concentrations, date, monitoring result, monitoring location, source 
description, air temperature, and wind direction.  Worker protection was conducted according to 
the health and safety plan. 
 
 
4.3 ODOR MONITORING AND CONTROL 
 
Odor monitoring was conducted during the soil removal activities in compliance with SCAQMD 
requirements.  The main requirements by SCAQMD (Southern California Air Quality 
Management District) for odor monitoring and control are Rules 1166 (excavation of soil 
contaminated with volatile organic compounds) and Rule 402 (odor and nuisance).  To comply 
with Rules 1166 and 402, VOCs were monitored onsite using a properly calibrated organic vapor 
analyzer (OVA).  The odor mitigation measures were in place during work hours.  The primary 
sources of odor at the Site were petroleum and naphthalene, from MGP and sump wastes, and 
from contaminated soils that were excavated and exposed.   
 
 
4.4 STORMWATER MANAGEMENT 
 
During excavation, necessary measures were taken to prevent surface water from entering or 
exiting the work area.  The clean up activities took place during Non rainy season.   
 
 
4.5 HEALTH AND SAFETY 
 
No accident or injury was reported during the soil removal activities at Block N.  The removal 
activities at the Site were performed in accordance with the applicable State and Federal 
occupational health and safety standards and the site-specific health and safety plan prepared for 
the Site.  The health and safety plan was prepared according to the requirements contained in 29 
CFR 1910.120, and CCR Title 8 GISO 5192 (General Industrial Safety Order), for work at 
hazardous waste sites.  The removal action contractor monitored emissions in order to protect its 
workers and the community.  
 
Environmental monitoring was performed using a Photo Ionization Detector (PID) and Mini Rae 
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2000 for monitoring VOCs levels, Mini Ram PDK3 for measuring dust levels, and Gas Tech 
GT302 for detecting hydrogen sulfide (H2S).  In addition, extensive air monitoring was 
conducted onsite as specified in the RAW to monitor and ensure that there was no exposure of 
the community to contaminants during the removal actions. Air monitoring was located at both 
upwind and downwind locations.  
 
The excavation activities were performed in Level “D” personal protective equipment (PPE).  No 
adverse findings were identified.  No significant health and safety incidents or documented 
incidents of worker exposure occurred during the Site cleanup activities. 
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6. POST-EXCAVATION RISK EVALUATION 
 
This post-excavation risk evaluation examines the potential for human health and environmental 
impacts from chemicals within the limits of Block N of the former Aliso Street manufactured gas 
plant (MGP) (hereinafter referred to as the “Site”) based on data available following the 
completion of removal activities at the Site.   
 
The Site is a portion of the former Aliso Street MGP.  Historical MGP operations within Block 
N included gas compression and warehouse storage in support of other facilities located adjacent 
to the Site.  Later, the facilities at the Site were used in support of butadiene production 
elsewhere on the former Aliso Street MGP, although butadiene is not known to have been stored 
or produced on Block N.  In 1979, part of the property was sold to Manley Oil Company, which 
has used the Site, including a building located on the corner of Center and Duccomun Streets, for 
commercial/industrial purposes.  Manley Oil sold the property to the current owner of the Site in 
2004.  

A focused human health risk assessment [Tetra Tech 2003] was performed previously for the 
Site, which identified several chemicals of potential concern as exceeding remedial goals 
developed for the Site.  Therefore, a removal action workplan (RAW) was developed for the Site 
[Tetra Tech 2004].  The RAW was implemented from about June to December 2005.  As 
described in Section 2, the removal action consisted of excavating soils to a maximum depth of 
approximately 30 feet in the northwest corner of the Site.  Additional smaller selected areas were 
also excavated in: 1) two large trenches underneath the Manley Oil Building, 2) to the south of 
the Manley Oil Building, and 3) along the eastern boundary of the Site.  Figures 5-1 through 5-4 
show the locations of the confirmation samples collected during removal activities and the 
locations of the RI samples that are still in place following completion of removal activities at 
the Site.  Figures 2-1, 2-2, and 3-1 show the areas excavated at the Site.  Excavated soils were 
replaced with either clean backfill or cement-sand slurry.  This risk assessment confirms the 
completion of removal activities at the Site. 

To address the carcinogenic PAHs (C-PAHs) in soils, C-PAH concentrations remaining in soils 
at the Site are compared to background C-PAH concentrations in southern California soils.  The 
methodology and background database used for evaluating PAHs is described in the report, “A 
Methodology for Using Background PAHs to Support Remediation Decisions” [Environ 
Corporation 2002].   

The residual levels of the other COPCs identified using available data are addressed by a 
standard risk assessment process wherein risks are calculated on the basis of exposures estimated 
for future unrestricted Site use.  This post-excavation risk assessment is consistent with the 
DTSC [1992, 1997, 1999, 2000a, 2000b] and the USEPA [1989, 1990, 1991, 1992a, 1992b, 
1996a, 1996b, 1997, 2002a,b, 2004] guidance and consists of four main steps: 1) identification of 
the chemicals of potential concern (COPCs), 2) the identification of receptors and exposure 
pathways, 3) toxicity assessment, and 4) risk characterization, including consideration of 
potential uncertainties in the risk analyses.   
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An additional evaluation is conducted on the potential for groundwater impact of the residual 
chemicals in soils that could migrate to groundwater in the future.  Predicted impacts to 
groundwater are compared to potential water quality criteria to assess the effectiveness of the 
removal action.  Supporting materials for all of these evaluations are provided in the appendices. 

A scoping level ecological risk assessment consistent with DTSC [1996, 1999] guidance is 
presented in Section 6.7.   

6.1 CHEMICALS OF POTENTIAL CONCERN 

6.1.1 Data Evaluation 

To determine the effects of the removal actions on residual chemical concentrations, samples 
considered representative of current on-site soil conditions were identified from a combination of 
confirmation samples and samples from previous investigations that are still in place at the Site 
following the completion of removal activities.  The sample locations have been shown on 
Figure 2-1 of the RAW [Tetra Tech 2004a], and a copy is included in Appendix V for ease of 
reference.  As described in Sections 2 through 5, confirmation samples (including duplicates) 
were collected from the floors and sidewalls of the excavated areas.  In addition, samples 
collected from augers along the edges of the excavations were considered to be representative of 
soils remaining in place, although the auger “borings” were filled with cement-sand slurry.  
Samples collected below the water table (i.e., identified as 25 feet bgs for purposes of this 
removal action) were not considered in the evaluation of residual risks because contact with soils 
at these depths is unlikely and constituents should be in equilibrium with groundwater (i.e., 
groundwater measurements are considered as representative of the chemical concentrations in 
these soil samples).  Samples collected from the west sidewall of the excavation in the northwest 
corner were considered to be representative of off-site conditions as they extend beyond the 
western boundary of the Site, while on-site soils have been replaced by cement-sand slurry in 
this area of the Site.   As a result of these considerations, 102 confirmation samples were 
identified as representative of soils remaining on-site (see Appendix H). 

The lateral and vertical extent of onsite excavations was compared to the locations of soil 
samples collected during past investigations to determine those that are likely to still remain in 
place.  A total 59 samples from previous investigations were identified for use in the evaluation 
of post-excavation conditions (see Appendix H).   

Finally, five samples were collected from the imported fill material before it was put in place at 
the Site.  These sample results were used in the evaluation of the mass of selected constituents 
potentially remaining in soils at this Site.   

Altogether, a total of 166 samples collected at 0 to 25 feet bgs were used in the post-excavation 
risk assessment, including: 

• 102 confirmation samples; 

• 59 samples from previous investigation; and 
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• 5 fill material samples. 

Listings of all soil samples collected at the Site and used in the risk assessment are presented in 
Table 6-1.   
 
6.1.2 Selection of COPCs 

All chemicals detected in soils remaining at the Site are shown in Table 6-1.  These chemicals 
consist of metals, PAHs, and VOCs.  The type of soil samples (e.g., post- or pre-remediation 
samples) and the general depth in which each chemical was detected (e.g., less than 10 feet or 
more than 10 feet bgs) are shown in Table 6-3. 
 
The removal action objective for this Site was to restore the Site to a condition acceptable for 
unrestricted land use.  Chemicals present at concentrations equivalent to (or lower than) 
background concentrations do not need to be considered as COPCs [DTSC 1999, USEPA 1989]. 
The initial determination for this Site, therefore, consisted of an examination of two groups of 
constituents, i.e., C-PAHs and metals, to assess whether they should be considered COPCs.  This 
was accomplished by comparing C-PAH concentrations in soils after the completion of the 
removal activities to Southern California background conditions.  This evaluation was then 
followed by an examination of metal concentrations in soils with background concentrations.  
All constituents detected in soils, other than the C-PAHs and metals, were also evaluated in the 
identification of COPCs.  Background comparisons and the identification of COPCs are 
described in more detail below. 

Evaluation of C-PAHs
To determine whether C-PAH concentrations met the remedial action objective of unrestricted 
future land use, two procedures were used to evaluate C-PAH concentrations in soils at the Site.  
First, it was determined whether people assumed to be living on the Site would be exposed to 
levels of C-PAHs greater than background levels in southern California surface soils.  This was 
based on a statistical comparison to a dataset developed for C-PAH concentrations in Southern 
California soils [Environ 2002].  Second, residual C-PAHs were evaluated to determine whether 
they pose an incremental health risk inconsistent with the goal of restoring the Site to a condition 
requiring no land use restrictions.  To support this second analysis, volume-weighted C-PAH 
concentrations were estimated for soils at the Site and compared to the remedial goals for C-
PAHs in soils.  Each of these procedures, and their results, are described below. 
 
As described in Section 5, the C-PAH evaluations were conducted using benzo(a)pyrene-
equivalent (B(a)P) concentrations calculated according to DTSC [1999] guidance.  Of the 54 
pre- and post-remediation samples collected at depths up to 10 feet bgs and analyzed for PAHs, 
C-PAHs were below detection limits in 27 samples (or 50%) (Table 6-4).  In the samples in 
which C-PAHs were detected, concentrations ranged from 0.0985 mg/kg to 2.9 mg/kg B(a)P-
equivalents, with a median concentration of 0.105 mg/kg.   

To determine whether removal activities resulted in the reduction of C-PAH concentrations to 
background levels, residual concentrations of C-PAHs in soils from 0 to 10 feet bgs were 
compared to background levels of C-PAHs in Southern California surface soils (Table 6-5).  This 
comparison was performed using a two-step process.  In the first step, the distribution of the C-
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PAHs remaining in soils at the Site were evaluated; while in the second step, a statistical test was 
conducted to compare Site and background C-PAH concentrations.  The data distributions in 
background and on-site samples were determined using the Shapiro-Wilk’s test for normality 
[USEPA 2000, 2002c].  As shown in Table 6-2 (with supporting descriptive statistics, such as 
UCL95 concentrations in Appendix H-1), background C-PAH data fit a lognormal distribution, 
but the C-PAH data from the Site did not fit either a normal or lognormal distribution.   Based on 
these determinations, the median concentrations of the two datasets were compared using the 
Wilcoxon rank sum test (also known as the Mann-Whitney U test) [USEPA 2000, 2002c, DTSC 
1997].  The results of this test indicate that the C-PAH concentrations in soils at the Site are 
below Southern California background C-PAH concentrations (N Site = 54, N background = 84, 
adjusted Z = 2.17, p = 0.03) (Table 6-2).   

In addition to the above statistical analyses, which do not account for the imported clean fill, a 
volume-weighted evaluation was conducted to examine whether the removal action at the Site 
achieved an acceptable level of C-PAHs in soils at the Site.  This procedure consisted of the 
calculation of a volume-weighted mean concentration and a comparison of the resulting 
concentrations with the remedial goal protective of unrestricted Site use for C-PAHs in soils.  
This analysis addresses the few samples remaining in place with residual C-PAH concentrations 
above the average background concentration (e.g., at ET2-3E-5 under the Manley Oil Building), 
although the entire set of C-PAH data for the samples remaining in place is statistically below 
the concentrations in southern California background surface soil. The volume-weighted C-PAH 
concentration was calculated for the soil interval future receptors could potentially contact (i.e., 
the top 10 feet of soil).  This concentration was then compared to the concentration in 
background Southern California surface soils, which is protective of unrestricted Site use.  In this 
case, the background Southern California surface soil concentration was based on the 95th 
percent upper confidence limit on the mean concentration (UCL95) of 0.24 mg/kg [Environ 
2002].  

A four-step process was used to volume-weight C-PAH concentrations in the top ten feet of soils 
remaining at the Site.  These steps consisted of: 1) contouring of C-PAH concentrations in soil; 
2) replacement of C-PAHs concentrations within each excavation with a concentration 
representative of fill material; 3) calculation of the average C-PAH concentration in each 
contoured depth interval; and 4) calculation of the average volume-weighted concentration 
across the Site.  The specific procedures involved in each step of the volume weighting are 
described in Appendix I.  As shown in Table 6-6, these calculations determined that the volume-
weighted C-PAH concentration for soils across the Entire Site (0.07 mg/kg) is substantially 
below the Southern California background concentration of 0.24 mg/kg and also below the risk-
based remedial goal (6 mg/kg), protective of future on-site workers [Tetra Tech 2004].  These 
results indicate that if future activities at the Site brought subsurface soil to the surface, the 
resulting concentrations would be lower than background and that land-use restrictions, or other 
measures, to prevent the excavation and spreading of subsurface soils across the surface of the 
Site in the future are not necessary.  Further, since C-PAH concentrations do not exceed 
background, there are no incremental risks above levels of exposure typical of southern 
California soils.  Based on these results, C-PAHs were not identified as COPCs.   
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The same process used to estimate a volume-weighted concentration for C-PAHs was also used 
to estimate volume-weighted concentrations for benzene and naphthalene (see Appendix I).  
Concentration contours were developed for each 5-foot depth interval to a depth of 25 feet (i.e., 
approximately to the water table).  Appendix I presents the excavation areas for each depth zone.   

Evaluation of Metals
Consistent with DTSC [1997, 1999] and USEPA [1989] guidance, metals detected in soils at 
concentrations that fall within the range of background concentrations are not likely to be due to 
past releases at the Site and, thus, do not require further evaluation.  In accordance with DTSC 
[1997] guidance, the comparison of metal concentrations to background concentrations is an 
iterative process in which the first step is a simple comparison of maximum concentrations of 
metals at the Site to maximum background metals concentrations.  When the maximum detected 
concentration at the Site falls below the upper bound background concentration for a given 
metal, it may be concluded that the Site concentrations for that metal are within the range of 
background concentrations.  The second step involves a more robust statistical analysis that is 
employed in cases where maximum concentrations of metals at the Site exceed upper bound 
background concentrations.  Use of this approach is important because failing the simple 
comparison method described above does not necessarily mean that the distribution of metal 
concentrations at the Site is not within the range of background concentrations.  In these cases, 
DTSC [1997] and U.S. EPA [2000, 2002a] guidance was followed to statistically compare metal 
concentration distributions from the Site to local background metal distributions. 
 
The maximum detected concentrations of metals in soils at the Site are compared to local 
background concentrations in Table 6-2.  Sixteen soil samples were collected for use as local 
background from eight borings near the former Aliso MGP [Tetra Tech 2004] (see also 
Appendix H).  The results of this comparison indicate that six metals (i.e., barium, cadmium, 
cobalt, nickel, vanadium, and zinc) are clearly within the range of the local background 
concentrations.  Metals not detected in Site soils were considered to be within background and 
were not identified as COPCs. 

The remaining metals (i.e., antimony, arsenic, chromium, copper, lead, and mercury) were 
statistically compared to background, except for three metals (i.e., antimony arsenic, and 
mercury) that were either not detected in local background soils or were detected infrequently 
(i.e., detection frequency of 11 percent or lower) in Site soils and, therefore, could not be 
statistically evaluated.  As shown in Table 6-2, one of these metals (antimony) exceeds the range 
of regional background concentrations [Bradford et al. 1996] and was identified as a COPC.  As 
shown in Table 6-2, arsenic and mercury are within the range of regional background 
concentrations.  Also, the average and UCL95 concentrations of arsenic within the upper ten feet 
of soils remaining at the Site (3.6 and 5.3 mg/kg, respectively) are less than the background 
concentration identified for the Los Angeles Unified School District, i.e., 6 mg/kg [DTSC June 
2005].  Altogether these findings support the determination that these metals are generally within 
background levels for Los Angeles and are not associated with contamination at this Site.  On 
this basis, these two metals were not identified as COPCs.   

Statistical comparisons were conducted using the statistical test appropriate for the distribution 
of both the Site-specific and local background data.  The distribution of the data for each metal 
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in each dataset was tested using the Shapiro-Wilk’s test [U.S.EPA 2000].  For metals that are 
normally or log-normally distributed in both the Site and background soils, the t-test was used 
for the comparisons [U.S.EPA 2000, 2002a].  For metals that fit neither a normal or log-normal 
distribution in either soil or background soil datasets, the Wilcoxon rank sum (WRS) test was 
used to assess whether the distribution of metal concentrations at the Site statistically differ from 
background at p = 0.05 [DTSC 1997; U.S.EPA 2000, 2002a].  For the statistical comparisons, 
sample results less than the detection limits were replaced by one-half of the detection limit 
[DTSC 1992b].  As shown in Table 6-2, the results of the statistical testing indicate that none of 
the tested metals differ from the local background concentrations. Therefore, these metals (i.e., 
chromium, copper, and lead) were not selected as COPCs.  Based on all of these evaluations, the 
only metal that is identified as a COPC is antimony. 

Evaluation of Organics 
As shown in Table 6-7, 24 organic constituents other than the C-PAHs (not including 
naphthalene) were detected in soils following the completion of remediation activities.  These 
consisted of one carcinogenic PAH (naphthalene), five volatile non-carcinogenic PAHs 
(acenaphthene, acenaphthylene, anthracene, fluorene, and phenanthrene), three non-volatile non-
carcinogenic PAHs (fluoranthene, benzo(g,h,i)perylene, and pyrene) and 15 other volatile 
organic constituents.  All of these organic constituents were identified as COPCs, since the non-
volatile constituents were detected in the top ten feet of soil and the volatile constituents could 
be emitted from any depth down to the water table (i.e., 25 feet bgs).  

Only two soil gas samples (plus one duplicate) were collected as part of the post-remediation 
confirmation sampling (see Figure 3-1 and Appendix E-13).  The results of this and past soil gas 
sampling were used to evaluate the modeling conducted for migration of benzene and 
naphthalene vapors from soils to indoor air (see Appendix H.1-3 and Appendix H.3, Table H.3-
1).  This approach was considered appropriate because use of soil gas data reduces uncertainties 
associated with soil to vapor equilibrium partitioning [DTSC 2005]. Also, the recently collected 
soil gas samples provide additional information for assessing potential volatilization for these 
two chemicals detected in soils sampled in relatively inaccessible areas during the removal 
action.  In particular, analyses for naphthalene below the pit south of the Manley Oil building 
provides an indication that this constituent is not present in soil gas (at a detection limit of 10 
ug/m3, although for geotechnical reasons it was not feasible to fully assess residual levels of 
naphthalene in soils near the water table (e.g., 531 mg/kg at NN7-25) extending below the pit.  
Similar, the benzene analyses in these soil gas samples beneath the pit confirm the relatively 
limited extent of levels previously observed beneath the Manley Oil Building (e.g., 40 ug/m3 at 
SN-1). 

The other chemicals detected in soil gas were not evaluated quantitatively because of two main 
determinations.  One, the maximum concentrations of constituents detected currently are 
substantially lower than levels evaluated in the focused risk assessment [Tetra Tech 2003].  
Comparisons of chemical concentrations in recent samples and those used to evaluate risks 
previously show that none of the recent sampling results would result in unacceptable residential 
risks, except possibly tetrachloroethene (see Appendix H.3, Table H.3-1).  It is likely that 
tetrachloroethene in soil gas is due to upgradient groundwater or other unknown sources because 
it was detected only once just above the detection limit in soils.  Second, other constituents 
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detected in soil gas and not evaluated previously have also not been detected in soils and the 
likely source of these other constituents is groundwater.  

The entire list of COPCs is provided in Table 6-7. 

6.2 RECEPTORS AND EXPOSURE PATHWAYS 

The Site has been used in the past for commercial/industrial purposes and the likely future use of 
this Site is for commercial purposes including office buildings, public institutions, enclosed 
warehouse spaces, indoor and outdoor manufacturing areas, exterior storage yards, and public 
transportation right-of-ways (e.g. highways and rail).  However, to assess whether unrestricted 
site use1 is feasible, a residential land use evaluation was performed.  Potential chemical 
exposures were evaluated for the Site by considering the following four factors: 

• Sources of chemicals of potential concern; 
• Environmental media in which chemicals of potential concern have been detected (e.g., soil); 
• Exposure or contact points with the environmental media (e.g., direct soil contact); and 
• Exposure routes for chemical intake by a receptor (e.g., ingestion). 
 
The exposure pathways identified for the Site were based on evaluations of the likelihood of 
receptors directly contacting chemicals of potential concern in soil and the mechanisms 
governing the fate and transport of the chemicals of potential concern.  Based on a review of 
current conditions, the only potentially complete exposure pathways may be for future on-site 
receptors.  At present, the entire Site is either paved or covered by buildings, greatly limiting the 
potential for contact.  Therefore, under current conditions, soil contact, including incidental soil 
ingestion, dermal contact, and airborne dust inhalation, are considered incomplete.  However, for 
risk assessment purposes, it was assumed in the future on-site residents might be exposed to 
COPCs in surface soils at the Site via these pathways.  This allows for a determination of 
whether Site conditions are consistent with unrestricted Site use. 

Residential exposures were assessed at the Site for direct exposures to soils to a depth of 10 feet 
bgs and exposures to indoor air from VOCs detected in soils down to the water table (i.e., 25 feet 
bgs).  The depth of samples used for direct exposure from soils (i.e., 0-10 feet bgs) is considered 
the maximum depth to which residents are likely to excavate at their properties for such purposes 
as building a pool, basement, or planting trees.  It was assumed these soils could be re-
distributed across the surface, resulting in exposure to the COPCs via direct contact (i.e., 
incidental ingestion, dermal contact, and the inhalation of dusts) [DTSC, 1992]. 

Chemicals detected in soil may be transported to groundwater by rainwater infiltration and 
dissolution, with subsequent migration to groundwater.  The potential for the volatile organic 
chemicals that may readily dissolve in infiltrating water and migrate to groundwater was, 
therefore, selected for evaluation.  This is health-protective because groundwater use in the 
vicinity of the Site is unlikely due to: 1) naturally high levels of dissolved solids and nitrates, 2) 
the presence of the constituents of natural petroleum hydrocarbons, as noted in reports by the 
USACOE and LA GED [2001], and 3) the occurrence of upgradient sources of hydrocarbons and 
                                                 

 
1 The current owner of the Site has requested that the Site be cleaned up for unrestricted residential use. 
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solvents, such as tetrachloroethene, trichloroethene, and vinyl chloride.  Further, the nearest 
downgradient municipal water supply wells are in the City of Vernon, located approximately 3 
miles to the south of the Site and in deeper aquifers (i.e., more than 500 feet bgs) than those 
sampled as part of this risk assessment.  Also, future groundwater use will be examined in the 
groundwater management plan being developed for the entire former Aliso Street MGP. 

6.2.1 Quantitative Exposure Analysis 

Quantitative exposure analysis consists of estimates of the type, timing, and magnitude of 
exposures human receptors may experience at the Site.  In order to calculate risks protective of 
future receptors, exposure parameters were determined for each of the identified receptors based 
on DTSC [1992, 1999, 2000b] and USEPA [1989, 1991b, 1997b, 2001b, 2002, 2004] guidance.  
Exposure parameters were estimated for future onsite residents potentially exposed to COPCs as 
a result of incidental soil ingestion, dermal contact with soil, and by the inhalation of dusts in 
outdoor air and volatile constituents in indoor air.  Exposure to vapors in indoor air was 
considered protective of exposures to vapors in outdoor air and, therefore, this latter pathway 
was not evaluated quantitatively. 

The exposure parameters and formulas used to calculate risks for exposures to COPCs in soil are 
shown in Tables 6-8 to 6-10.  

Predicted groundwater concentrations were compared to potential drinking water criteria, 
including drinking water maximum contaminant levels (MCLs) and USEPA [2004] tap water 
preliminary remediation goals (PRGs), as was done in the focused risk assessment for this Site 
[Tetra Tech 2003].  Also, for naphthalene, predicted concentrations were compared to the 
Notification Level (NL), the health-based advisory level established by the California 
Department of Health Services (CDHS) to ensure that drinking water provided by public water 
supplies is protective of public health. 
 
6.2.2 Exposure Point Concentrations 
 
Exposure point concentrations (EPCs) are represented by the reasonable maximum exposure 
(RME) point concentrations, i.e., the lower of either the maximum or UCL95 concentration 
calculated for the depth intervals that individuals might contact.  RME concentrations were 
calculated according to USEPA [1989, 1992c] and DTSC [1992] risk assessment guidance 
(Table 6-15) using data determined to be representative of post-remediation soil conditions.   
RMEs were also calculated for chemicals detected in soil gas. 

For volatile chemicals, RMEs were calculated for each 5-ft depth interval to a depth of 25 ft bgs.  
The RMEs for each depth interval were used as source terms in the fate and transport analyses, 
as described in Section 6.3, to calculate the EPCs for vapors in indoor air and impacts to 
groundwater.  For benzene and naphthalene, the source terms used to predict migration to indoor 
air were, however, based on soil gas, although the results of these evaluations are compared to 
those based on concentrations measured in soils (see Section 6.5). 

Separate RMEs and fate and transport analyses were conducted for each of two areas at the Site:  
1) the Entire site and 2) the area within the footprint of the Manley Oil Building (hereinafter also 
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referred to as “Manley Building”) (see Table 6-15).  The results of the evaluations for each of 
these two areas are presented separately below. 

6.3 FATE AND TRANSPORT ANALYSIS 

In order to assess the potential chemical concentrations receptors could be exposed to, the effects 
of chemical fate and transport processes were evaluated, including inter-media transfer and 
chemical transport.  Inter-media transfer is the movement of chemicals between environmental 
media such as soil and air.  Chemical transport occurs through the movement of an 
environmental medium by natural advective and dispersive processes, such as air dispersion.  Of 
particular concern at the Site is the migration of volatile COPCs through soil pores upward to the 
ground surface and downward to groundwater.  At the ground surface, volatile chemicals can be 
released as vapors to the atmosphere or indoor air.  At the water table, volatile chemicals will 
mix with groundwater. 

Analysis of chemical fate and transport was conducted using models to calculate concentrations 
in air due to the migration of volatiles in soils upwards to indoor air and to calculate 
concentrations in groundwater due to the downwards migration of volatiles in soils.  

6.3.1 Migration to Indoor Air 

The Johnson and Ettinger indoor air model [USEPA 2003] was used to model migration of 
chemicals from soil to indoor air.  The model incorporates both convective and diffusive 
mechanisms that drive vapor intrusion rates, and also accounts for subsurface soil and building 
properties.  The Johnson and Ettinger indoor air model is one of the models recommended in the 
Air/Superfund National Technical Guidance Study Series on Assessing Potential Indoor Air 
Impacts for Superfund Sites [USEPA 1992c].  The finite source version of the Johnson and 
Ettinger indoor air model [USEPA 2003; CalEPA 2003] was used (as described in Appendix H) 
with site-specific soil properties to model emissions to indoor air from soils for 6 and 30 years.  
These time periods correspond to the exposures durations used to estimate exposures to child 
residents for noncarcinogenic effects and both child and adult residents for carcinogenic effects, 
respectively.  Additional perspective on the potential migration of volatiles in soils to indoor air 
is provided for benzene and naphthalene based on soil gas and volume-weighted average 
concentrations in soils as the source terms.  For modeling emissions from soil gas, the infinite 
source version of the Johnson and Ettinger model was used [USEPA 2003].  Further details of 
the indoor air modeling are described in Appendix H.  The derivation of volume-weighted 
average concentrations used for modeling of benzene and naphthalene is described in Appendix 
H. 

6.3.2 Migration to Groundwater 

Volatile chemicals in soils may also migrate downwards into shallow groundwater.  Chemical 
concentrations in shallow groundwater directly under the Site were predicted using VLEACH. 
VLEACH calculates the pore water concentrations for chemicals at the water table.  In turn, 
these pore water concentrations (Cpw) were used to calculate chemical concentrations in 
groundwater using a groundwater dilution factor (DAF) of 20 [USEPA 1996], as used in the 
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focused human health risk assessment [Tetra Tech 2003].  The dilution factor accounts for 
dilution due to mixing of the pore water concentration with underlying ambient groundwater.   

6.4 TOXICITY ASSESSMENT  

The toxic effects of the COPCs were estimated by using toxicity assessments published by the 
California Environmental Protection Agency (Cal EPA) and the USEPA.  The Cal EPA and 
USEPA have determined which COPCs are probable or possible carcinogens and have derived 
toxicity values, known as slope factors (SFs) that quantitatively define the relationship between 
exposure and the likelihood of carcinogenic effects. SFs are used for estimating the individual 
upperbound excess lifetime cancer risks associated with various levels of lifetime exposure to 
potential human carcinogens.  In practice, SFs (expressed in units of (mg/kg/day)-1) are derived 
from the results of human epidemiology studies or chronic animal bioassays.  For this report, the 
Cal EPA [2005] slope factors were used preferentially, unless a Cal EPA slope factor was not 
available, in which case a slope factor from USEPA’s [2005] IRIS was used.  Tabulations of the 
oral and inhalation SFs are provided in Tables 6-11 and 6-12, respectively. 

The USEPA has determined which constituents potentially cause adverse health effects other 
than cancer.  Typically, these non-carcinogenic adverse health effects may not occur until a 
specific level of exposure occurs.  Toxicity values for non-carcinogens are, therefore, based on a 
threshold level of exposure, typically demonstrated in laboratory animals, with the incorporation 
of several uncertainty factors to ensure the protection of sensitive human individuals.  The 
resulting chronic reference doses (RfDs) are defined as an estimate of the maximum daily 
exposure that will not produce an appreciable risk of adverse health effects during a lifetime.  
For this report, the following hierarchy of sources was used for the RfDs: 

1) Cal EPA [2005] chronic reference exposure levels (RELs), but only if lower than those 
obtained from the USEPA  [2005] Integrated Risk Information System (IRIS); 

2) USEPA [2005] IRIS; 

3) USEPA Region IX [2004] PRG tables; and 

4) USEPA [1997] Health Effects Assessment Tables (HEAST). 

Tabulations of the oral and inhalation RfDs for the COPCs are provided in Tables 6-13 and 6-14, 
respectively.   

The toxicity data for dicyclopentadiene were re-evaluated as part of the RAW for this Site [Tetra 
Tech, 2004].  The determination was made that the most representative toxicity data for 
dicyclopentadiene exposure were those determined for the oral exposure pathway.  
Consequently, using a route-to-route extrapolation, the oral RfD was used to evaluate both oral 
and inhalation exposures to dicyclopentadiene.  
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6.5 RISK CHARACATERIZATION 

Risk characterization integrates the exposure assessment and chemical toxicity information to 
quantitatively estimate potential health risks due to COPCs.  Risk estimates were determined for 
individual routes of chemical exposure, as well as for additive effects.  Due to fundamental 
differences in the calculation of critical toxicity values, the estimates of potential individual 
excess carcinogenic risks and noncarcinogenic health effects were developed separately. 

The risk of cancer from carcinogens is assumed to be proportional to the dose and any exposure 
results in a nonzero risk probability.  Carcinogenic risk probabilities were calculated by 
multiplying the estimated exposure level by the route-specific cancer SF for each carcinogen 
[USEPA 1989]:  

SFERisk ×=  

 where: 

Risk = Estimated individual excess lifetime cancer risk; 
E    = Exposure or Intake level for each COPC (mg/kg/day); and 
SF = Route- and chemical-specific slope factor ((mg/kg/day)-1). 

 

Risk probabilities determined for each carcinogen were also considered to be additive over all 
exposure pathways. 

Risk probabilities can be compared to the generally acceptable risk range specified by the 
USEPA.  According to the revised National Contingency Plan (NCP) [USEPA, 1990], 
carcinogenic risks from exposures at Superfund sites are considered to be unacceptable at a level 
greater than 1 x 10-4, whereas risks less than 1 x 10-6 are considered to be of minimal concern.  
Action may not be necessary in the risk range of 10-6 to 10-4.  In general, a potential excess 
individual lifetime cancer risk of 1 x 10-6 is used as a “point of departure” when determining 
whether chemical exposures represent a potentially unacceptable level of risk to public health.  
Altogether, this range of potentially acceptable risks helps put the numerical risk estimates into 
perspective. 

In contrast to carcinogens, noncarcinogens are considered to be threshold chemicals; i.e., a 
critical chemical dose must be exceeded before an adverse health effect is observed.  The 
likelihood of a potential adverse health effect is represented by the ratio of the chemical 
exposure level and the route-specific RfD:  

RfD
EHQ =  

where: 
HQ = Hazard Quotient for each chemical of potential concern; 
E = Exposure or Intake level for each COPC (mg/kg/day); and 
RfD = Route- and chemical-specific Reference Dose (mg/kg/day). 

 

Also, in a manner similar to carcinogens, hazard quotient (HQ) values were summed across 
exposure pathways and for all chemical exposures to develop Hazard Index (HI) values.  An HQ 
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or HI value greater than 1 indicates an adverse health effect may occur due to a chemical 
exposure.  HQs and HIs are not risk probabilities, but currently are accepted by the USEPA and 
DTSC as quantitative levels of risk for noncarcinogens or the noncarcinogenic endpoints of 
carcinogens.  In cases where the summation of HIs exceed 1 and the COPCs do not cause the 
same health effect, the HIs are presented separately for COPCs potentially causing the same type 
of health effect (i.e., same toxic endpoint) [USEPA 1989]. 

6.5.1 Risk Estimates 

The total carcinogenic risks and overall non-carcinogenic HIs were estimated for residents across 
the entire site and within the footprint of the Manley Oil Building (Tables 6-16 and 6-17).  Risks 
are provided for each COPC and each potentially complete exposure pathway.  Each set of risk 
analyses provides a determination of the contribution (noted as percentages) of each compound 
to the overall risk estimates.  The risk analyses, therefore, provide an indication of the influence 
of individual organic compounds or metals on the overall risk estimates.   

Risks are discussed separately for direct soil contact (i.e., ingestion, dermal contact, and dust 
inhalation) and for the inhalation of vapors in indoor air, in order to examine the results of indoor 
vapor modeling. 

Entire Site 
Carcinogenic risk probabilities were calculated for future residents potentially exposed to 
COPCs in post-remediation soils across the Entire Site.  Table 6-16 shows that the overall risk 
estimate for direct contact with soils at the Site (i.e., incidental soil ingestion, soil dermal 
contact, and dust inhalation) is approximately 8 x 10-9.  This risk estimate is well below the 
USEPA [1990] target risk range of 10-6 to 10-4 and the point of departure of 1 x 10-6.   

The risks estimated for residential exposures that includes the indoor vapor inhalation pathway 
range from approximately 2 x 10-6 to 1 x 10-5.  These risk estimates are within the USEPA 
[1990] target risk range of 10-6 to 10-4 but exceed the point of departure of 1 x 10-6.  As shown in 
Table 6-16 and Appendix H.3, exposure via the indoor vapor inhalation risk estimates is the 
primary source of the estimated risks. Exposure to benzene in indoor air results in a risk estimate 
of approximately 2 x 10-6, while the risks estimated for tetrachloroethene exposure range from 
approximately 1 x 10-7 to 8 x 10-6, depending on whether risks are based on soils or soil gas data. 
Since DTSC [2005] guidance recommends the use of soil gas data in evaluating indoor air 
exposures, the primary source of risks from indoor air exposures appears to be tetrachloroethene 
(approximately 50 to 80 percent of the total calculated incremental risk), although 
tetrachloroethene was detected only once in soils (at a concentration of 0.02 mg/kg at (NE6-16). 
 
Non-carcinogenic HIs were also calculated for future residents potentially exposed to COPCs in 
soils and indoor vapors across the Entire site.  All of the HQs were determined to be less than 1, 
with the overall HI estimated at approximately 1.  Since the overall HI does not exceed the 
threshold value of 1, the likelihood of a future resident experiencing non-carcinogenic adverse 
health effects at the Site is negligible. 
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Manley Oil Building 
Carcinogenic risk probabilities were calculated for future residents potentially exposed to 
COPCs within the footprint of the Manley Oil Building.  Table 6-17 shows that the overall risk 
estimate for direct contact with soils at the Manley Oil Building (i.e., incidental soil ingestion, 
soil dermal contact, and dust inhalation) is approximately 6 x 10-7.  This risk estimate is below 
the USEPA [1990] target risk range of 10-6 to 10-4 and the point of departure of 1 x 10-6. 

The total risk from assumed residential exposures to soils and the inhalation of indoor vapors, 
based on soil gas as the source term under the Manley Oil Building, is approximately 6 x 10-7.  
This results in an overall risk estimate (including the inhalation of vapors in indoor air) of 6x10-7 
for residential exposures at the Manley Oil Building.  Thus, carcinogenic risks estimated for this 
area of this Site do not exceed the point of departure of 1 x 10-6. 

Non-carcinogenic HIs were also calculated for future residents potentially exposed to COPCs in 
soils and indoor vapors at the Manley Oil Building.  All of the HQs were determined to be 
substantially less than 1, with the overall HI estimated at approximately 0.3.  Since the overall 
HI does not exceed the threshold value of 1, the likelihood of a future resident experiencing non-
carcinogenic adverse health effects at the Manley Oil Building is negligible.   

6.5.2 Groundwater 

The potential for volatile chemicals remaining in soils to impact groundwater was evaluated by 
predicting concentrations resulting from downwards migration and mixing with shallow 
groundwater.  The evaluation was conducted using the RME and volume-weighted chemical 
concentrations to predict potential impacts to groundwater beneath the Site.  The predicted 
concentrations were then compared to potential water quality criteria protective of use of the 
water as a drinking water source.  These criteria consisted of tap water PRGs [USEPA 2004] and 
MCLs [DHS 2002] for those chemicals with both sets of groundwater protective criteria.   Also, 
for naphthalene, predicted concentrations were compared to the Notification Level (NL), the 
health-based advisory level established by the California Department of Health Services (CDHS) 
to ensure that drinking water provided by public water supplies is protective of public health.   

Table 6-18 shows that none of the COPCs in soils are predicted to migrate to groundwater at 
concentrations exceeding the potentially applicable water quality criteria, except for benzene and 
naphthalene.  Also, in these cases, only the predictions based on the RME concentrations in soil 
exceed the PRGs, while those based on the volume-weighted means do not exceed either the 
MCL or NL.  These results, therefore, indicate that the mass of these two contaminants 
remaining in soils does not represent future sources of health concerns, based on the drinking 
water criteria.  Thus, the soil removal actions have successfully reduced VOCs to levels that do 
not pose future impacts to groundwater beneath the Site. 

6.6 UNCERTAINTY ANALYSIS 

The risk estimates for this Site must be considered in terms of the conditions assumed in 
identifying the COPCs, quantifying exposures, estimating dose-response variables, and 
characterizing risks.  USEPA and DTSC guidance was used in the calculations of the risk 
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estimates.  Health protective assumptions were used in the risk evaluations, such as those 
outlined below: 
 
• The metals identified as COPCs at this Site were determined by comparing onsite and 

background concentrations.  These comparisons were conducted using a combination of a 
comparison of maximum reported concentrations and statistical testing, depending on the 
frequency of detection of each metal. This process could have resulted in uncertainty in the 
selection of COPCs, since the limited number of detections for certain metals (e.g., 
antimony, arsenic, and mercury) precluded a statistical comparison to background. In order 
to ensure that the background comparisons were placed into proper perspective, therefore, a 
regional background dataset was used that contains more samples than the local background 
dataset. This comparison showed that only antimony may be elevated over metal 
concentrations found in soils in California.  Nevertheless, the identification of metals as 
COPCs may be a source of uncertainty in the evaluation of post-remediation risks for this 
Site. 

 
• The results of three soil sample analyses collected as part of sump closure activities by 

Kleinfelder [2006] were received after the risks were calculated for this Site.  One of these 
samples was collected beneath the sump sampled at SN-10.  Since the analytical results for 
the two depths sampled at SN-10 were used in this risk assessment, only the two other 
samples represent areas not included in this risk assessment.  The reported analytical results 
for those samples collected in the other two areas indicate that all VOCs (except acetone) 
and SVOCs were not detected and metals were not considered hazardous.  Some uncertainty 
may have occurred by not including the analyses from these two other areas in the risk 
assessment, but given the lack of detection of VOCs and SVOCs would likely result in the 
calculation of lower exposure point concentrations.  Consequently, excluding the analyses 
from these two other areas may have resulted in the over-estimation of risks. 

 
• At this Site, reasonable maximum exposures were typically characterized by using the 90th 

or 95th percentile of the various exposure parameters.  Use of these values in calculating 
risks for future residential, unrestricted Site use is likely to be highly protective.  For 
example, it was assumed that residential receptors would reside on the Site for a total of 30 
years, first as a child, then as an adult.  A 30-year occupancy of a house is the 95th percentile 
residence time in the United States.  This contrasts with the average residential occupancy 
of 9 years [USEPA, 1997], thereby indicating that on the basis of this factor alone, risks 
may be overestimated for the typical resident by a factor of about three.  Nevertheless, use 
of the 95th percentile of residential occupancy ensures that the risk estimates provided in this 
report are health protective. 

 
The health protective assumption was also made that future unrestricted Site use could 
result in on-site residents being exposed on a daily basis to the COPCs in soils at the Site.  
However, the Site is currently entirely paved or covered with structures, and any future 
development would probably result in much of the Site being paved or covered with 
structures, as well.  Further, the Site has been used in the past for commercial/industrial 
purposes and is likely to be used for such purposes in the future. Thus, chemical exposures 

• 
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in the future are likely to be substantially less than those used in evaluating risks for this 
Site. 

 
• The potency equivalency factors (PEFs) used in characterizing the potential carcinogenic 

effects of the C-PAHs also include uncertainties.  Of the seven potential C-PAHs, the 
USEPA and Cal EPA have developed cancer slope factors for only two: benzo(a)pyrene and 
dibenzo(a,h) anthracene.  In order to assess these chemicals as one group, the USEPA and 
Cal EPA have developed PEFs that are for the most part based on short-term animal tests.  
The results of these short-term tests were used to extrapolate to longer-term carcinogenic 
effects.  Thus, use of benzo(a)pyrene-equivalents for assessing risks is likely to include 
various sources of uncertainty. 

 
• As mentioned in Section 6.5.1, soil gas data for benzene and naphthalene were used 

preferentially to predict indoor vapor exposures.  Guidance from both DTSC [2005] and 
USEPA [2003a] support the preferential use of soil gas data because this approach reduces 
uncertainties in the equilibrium partitioning and the fate and transport models used to predict 
vapor intrusion into buildings.  The level of uncertainty in the fate and transport analyses 
conducted for this Site can be determined by comparing the indoor vapor concentrations 
predicted for benzene and naphthalene using soil gas and soils as the source terms.  As 
naphthalene was not detected in soil gas, the comparison presented below is based on the 
typical detection limit of 60 ug/m3 for naphthalene in soil gas.  

  
Predicted indoor vapor concentrations1 (mg/m3) by source term 

 Area Entire Site  Manley Oil Building 
 Source term Soils2 Soil gas  Soils2 Soil gas 
Benzene  2.62E-04 1.03E-04  1.09E-04 3.79E-05 
Naphthalene 3.75E-03 <4.37E-5  1.17E-02 <4.37E-5 
Notes:       

 
1 – Assuming exposures over a 30-year period for emissions from soils and 
over an infinite period for soil gas. 

 2- volume-weighted concentration (see Appendix I). 
 

As shown above, using soils rather than soil gas as a source term for indoor vapor 
concentrations of benzene and naphthalene could result in predicted indoor vapor 
concentrations that are higher for both chemicals and comparably higher risks.  For benzene, 
predicted indoor vapor concentrations are approximately two times higher across the entire 
site and almost four times higher for the Manley Oil Building.  Naphthalene shows a larger 
degree of uncertainty.  Indoor vapor concentrations for naphthalene are two to three orders of 
magnitude higher when estimated using soils as a source term than when using the soil gas 
detection limits.   Since naphthalene was not detected in soil gas, the indoor vapor 
predictions for naphthalene based on the soil gas detection limits represent the concentrations 
below which naphthalene may be present.  This difference appears to indicate that 
naphthalene in soils is less volatile than would be predicted using equilibrium partitioning 
models, one of the key reasons that DTSC [2005] and USEPA [2003a] recommend the 
preferential use of soil gas data to estimate indoor vapor intrusion. 
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• For naphthalene, it should also be noted that naphthalene was primarily detected in soils 
from 20-25 ft bgs, as shown below. 

       

Depth  
(feet bgs)  

Volume Weighted 
Concentration 

Minimum Maximum  (mg/kg) 
0 5  0.01 

>5 10  0.005 
>10 15  0.005 
>15 20  0.005 
>20 25  1.2 

 
As all soil gas samples were collected at approximately 7 feet bgs, the soil gas analytical results 
should reflect any volatilization of naphthalene from soils at 20-25 feet bgs.  This is particularly 
important in the area beneath the pit just south of the Manley Oil Building where it was not 
feasible to collect soil samples near the water table and yet soil gas samples demonstrated that 
naphthalene was not present in soil vapors.  Thus, the soil gas data for naphthalene at the Site is 
appropriate to use in modeling indoor vapor intrusion (i.e., the soil gas data should be 
representative of all naphthalene sources at the Site). 
 
• The Cal EPA naphthalene inhalation slope factor was used in the calculation of indoor vapor 

risks.  This is notable because the USEPA has not developed a cancer slope factor for 
naphthalene.  The use of the Cal EPA inhalation slope factor results in carcinogenic risks for 
naphthalene at the detection limit in soil gas that shows risks based on direct vapor 
measurements are well below the point of departure, although risks from modeled vapor 
emissions from soils are higher.  The noncarcinogenic HI for naphthalene is substantially 
below the hazard threshold of 1, which indicates that risks for naphthalene exposures based 
on Cal EPA toxicity analysis have been overestimated relative to those based on USEPA 
toxicity analyses. 

 
• Finally, it should be recognized the evaluations of VOC migration to groundwater were 

conducted assuming that groundwater beneath the Site is suitable for use as a potable water 
supply and is uncontaminated.  However, groundwater at the Site is not currently suitable for 
beneficial purposes because of the presence of: 1) naturally high levels of dissolved solids 
and nitrates, 2) the constituents of natural petroleum hydrocarbons, and 3) the occurrence of 
upgradient sources of hydrocarbon and solvent contamination.  Evaluations of future 
groundwater use will be presented in the groundwater management plan for the entire former 
Aliso Street MGP. 

6.7 ECOLOGICAL RISK ASSESSMENT 

A scoping assessment was conducted to assess whether the potential for ecological risk exists at 
this Site [DTSC 1996, 1999].  The scoping assessment addresses the following three questions: 

• Are there any potentially affected habitats or receptors of concern present at or near the Site? 
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• Are there potentially complete pathways through which biological resources of concern may 
be exposed to released chemicals? 

• Are potentially harmful chemicals released or present at the Site?  

A negative response to any one of the above questions indicates the absence of potential 
ecological impacts.  

The Site consists of one city block in an area of Los Angeles used for commercial, light 
industrial, public institutions, and transportation purposes.  The surrounding properties are used 
for various industrial purposes, including a car storage and towing facility (north), fish 
processing (west), and cold storage (south).  Due east of the Site are a number of railroad and 
transit tracks.  The Site has buildings on the northern and southern boundaries and is otherwise 
entirely covered by asphalt paving or concrete slabs. 

The nearest surface water (i.e., the Los Angeles River) is located east of the Site and in this 
section of Los Angeles has a concrete-lined channel.  Groundwater is found at a depth of about 
25 to 30 feet bgs and in the vicinity of the river is between 5 to 20 feet below the bottom of the 
channel.  Groundwater, therefore, does not discharge to the surface.  Groundwater flow is also 
generally towards the south and not directly towards the river.  Based on these observations, 
there is no habitat available for terrestrial plants or animals and none for aquatic receptors. Thus, 
no biological receptors of regulatory, ecological, or commercial/recreational concern are likely 
to be at or near the Site. 

The potential for ecological risks exists when ecological receptors may be exposed to chemical 
constituents through complete exposure pathways.  At this Site, the ecological exposure 
pathways are considered to be incomplete because 1) no terrestrial or aquatic biota were 
identified as biological receptors of concern, 2) biota cannot contact soils that are currently 
paved or under a building, 3) groundwater is too deep for plants or animals to contact, and 4) 
groundwater does not discharge at locations where aquatic biota could be exposed. Thus, biota is 
not likely to be exposed to the affected environmental media.  

 Without complete exposure pathways, ecological receptors are not exposed to any chemicals of 
potential concern.  Therefore, as a result of this determination, the potential that this Site 
represents risks to ecological receptors is negligible. 
 
6.8 RISK SUMMARY 

The remedial action objective for the removal of MGP-related or other residuals conducted at 
this Site was to restore the Site to conditions requiring no land use restrictions (i.e., to residential 
standards), although the Site is currently used for commercial/industrial purposes and is likely to 
be used for similar purposes in the future. 
 
Based on the determinations described above using available data, the removal activities have 
effectively reduced the C-PAH concentrations at the Site to background levels.  The residual 
concentrations of C-PAH in soils across the Site are sufficiently low that if subsurface soils were 
redistributed on the surface, the resulting concentrations would be lower than background levels.  
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In other words, the risks from C-PAHs to future residents potentially living on the Site under 
post-excavation conditions would be no more than people living and working elsewhere in 
southern California. 

From a cumulative risk standpoint, since C-PAH levels are sufficiently low that they would not 
represent a significant risk above background, the cumulative lifetime incremental cancer risk 
for the PAHs, metals, is less than 1 x 10-6.  Only risks estimated for exposures to VOCs in indoor 
air exceed 1 x 10-6, ranging up to 8 x 10-6 for potential exposure to tetrachloroethene.  
Nonetheless these risk estimates are within the acceptable cancer risk range of 10-6 to 10-4 

recommended by the USEPA and DTSC. 
 
Similarly, for noncarcinogenic health effects, the cumulative hazard index calculated for all of 
the PAHs, metals, and VOCs is well below the critical threshold value of 1.0 and, thus, no 
adverse noncancer health effects would be expected under a residential exposure scenario. 
For groundwater, the removal activities have removed soils and sufficient chemical mass that 
predicted impacts of chemical migration to groundwater are less than potentially applicable 
water quality criteria.  In particular, based on the mass remaining in soils, the predicted 
concentrations of benzene and naphthalene in groundwater do not exceed the drinking water 
MCL and Notification Level, respectively. 

No habitat is available at the Site for terrestrial plants or animals and none for aquatic receptors.  
On this basis there are no complete exposure pathways for ecological receptors to be exposed to 
COPCs at this Site.  Therefore, the potential that this Site represents risks to ecological receptors 
is negligible. 

The available data also indicate that removal activities conducted at the Site have been 
successful in achieving the removal action objective for the Site and that the COPCs (PAHs, 
metals, and VOCs) have been remediated to levels that are protective of human health for 
unrestricted land use, except possibly for tetrachloroethene detected in soil gas.   
 
The Department of Toxics Substances Control has determined (please refer to the DTSC 
comments dated July 28, 2006 in Appendix V) that “….the impact of tetrachloroethene at the site 
remains unresolved”.  DTSC further recommends that, in order to use the Site for sensitive users 
(including residential), one of the following three actions may be necessary: “(1) the impact of 
tetrachloroethene to the site be reduced to levels which would allow unrestricted use, or (2) a 
land use restriction be enacted to limit site use to non-sensitive uses, including residential use, or 
(3) implement engineering controls that would allow mixed use.” 
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7.  CONCLUSION 
 
The removal action activities at Aliso Sector C Block N former MGP Site located at 410 
Center Street, Los Angeles, California have been completed, as stated in the approved 
Removal Action Workplan (RAW).  All MGP-related and other contaminated soils in the area 
located at the northwest corner of the Site and the area inside the building have been excavated 
and removed.   
 
A closure report entitled “ Sump Closure Report, Former Aliso street MGP Site, 410 North 
Center Street, Los Angeles, California”, prepared by Klienfelder, the consulting firm 
representing the current owner of the Site, related to oil sump cleanup is submitted with this 
report to DTSC in a separate volume.   
 
All of the investigation and removal activities at the Site were performed under the direct 
oversight of the Department of Toxic Substances Control (DTSC).  Therefore, through this 
remedial action, the requirements of the Removal Action Workplan (RAW) have been 
satisfied, and the Southern California Gas Company (SCG) requests from DTSC a Certificate 
of Completion for implementation of the RAW.   
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Former Aliso Street Site
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This map shows the locations of the auger borings drilled
during the removal action activities conducted at the Site in
June and July 2005.
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Concrete Slab
Removed to 11.5 ft. bgs
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2inch diameterHole in Concrete
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TYPICAL SOIL GAS PROBE CONSTRUCTION

FIGURE 3-3

Southern California Gas Company
Former Ventura MGP Site
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Fig. 5-2
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Fig. 5-3

Tetra Tech, Inc.
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Former Aliso Street MGP Site - Block N
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Table 6-1
Chemicals Detected in Post-Excavation Soils
Former Aliso Street MGP Sector C, Block N 

Los Angeles, California

Post-remediation Pre-remediation
Chemical 0 to 10 ft bgs >10 ft - 25 bgs 0 to 10 ft bgs >10 ft - 25 bgs
Metals

Antimony X
Arsenic X X
Barium X X X
Cadmium X X
Chromium, Total X X X
Cobalt X X  
Copper X X X
Lead X X X
Mercury X X
Nickel X X X
Vanadium X X X
Zinc X X X

Carcinogenic PAHs 
Benzo(a)anthracene X X X X
Benzo(a)pyrene X X X X
Benzo(b)fluoranthene X X X X
Benzo(k)fluoranthene X X X X
Chrysene X X X X
Dibenzo(a,h)anthracene X X X
Indeno(1,2,3-cd)pyrene X X X X
Naphthalene X X X X

Non-carcinogenic PAHs 
   Volatile PAHs

Acenaphthene X X
Acenaphthylene X X
Anthracene X X X
Fluorene X X X
Phenanthrene X X X X

   Non-volatile PAHs
Fluoranthene X X X X
Benzo(g,h,i)perylene X X X X
Pyrene X X X X

Other organics
Benzene X X X X
n-Butylbenzene X
tert-Butylbenzene X
sec-Butylbenzene X X
Dicyclopentadiene X
Ethylbenzene X X
Isopropylbenzene X X
p-Isopropyltoluene X X
n-Propylbenzene X X
Tetrachloroethene X
Toluene X X
1,2,4-Trimethylbenzene X X
1,3,5-Trimethylbenzene X
m,p-Xylenes X X
o-Xylene X X

Definitions:
ft - feet
bgs - below ground surface

Removal Action Completion Report
Aliso Sector C - Block N

Tetra Tech, Inc.
December 2005



Table 6-2
Statistical Comparison

Metals in Background vs. Site Soils
Former Aliso Street MGP Sector C, Block N 

Los Angeles, California

Metal Minimum Maximum Minimum Maximum Minimum Maximum Site Local Background2 Site Local Background2
Statistical Test 

Used Statistic4 p
COPC      

Yes or No

0 to 10 ft

Antimony 4.75 4.75 ND ND 0.15 1.95 N - 6 0 - - - Yes5

Arsenic 7.95 10.4 1.3 6.3 0.6 11 N N 11 38 - - - No6

B(a)P equivalents 0.00875 4.0 - - 0.0002 4.1 N Log-normal 50 84 WRS test 2.17 0.030 No8

Barium 17.8 115 34.3 119 133 1,400 (Log)-Normal (Log)-Normal 100 100 t-test -2.84 0.008 No7,8

Cadmium 1.65 1.65 1.7 4.5 0.05 1.7 N N 6 0 - - - No7

Chromium (III) 3.3 32.2 2.5 18.8 23 1,579 Log-normal (Log)-Normal 100 100 t-test3 -9.37 <0.0001 No7,8

Cobalt 3.1 8.7 3 12.4 2.7 46.9 (Log)-Normal (Log)-Normal 89 100 t-test -2.64 0.01 No7,8

Copper 7.9 48.9 3.6 20.9 9.1 96.4 Log-normal (Log)-Normal 100 100 t-test3 -9.39 <0.0001 No7,8

Lead 2.6 144 2.5 52 12.4 97.1 N Log-normal 78 100 WRS -1.04 0.3 No8

Mercury 0.1 0.2 ND ND 0.1 0.9 N - 28 0 - - - No6

Nickel 2.6 14.8 4.4 15.6 9 509 (Log)-Normal Normal 89 87.5 t-test -1.87 0.07 No7,8

Vanadium 5.8 31.1 10.6 41.8 39 288 (Log)-Normal (Log)-Normal 100 100 t-test -2.85 0.008 No7,8

Zinc 19.9 69 14.8 79.5 88 236 N (Log)-Normal 100 100 WRS -2.81 0.005 No7,8

Definitions:
Log-normal - Data is log-normally distributed.
(Log-)Normal - Data fit both a log-normal and a normal distribution.
N - Data is neither log-normally or normally distributed.
ND - Not detected.
Normal - Data is normally distributed.
WRS Test - Wilcoxon rank sum test

Notes:
BOLD - Metal determined to be elevated above background levels.
1 - Assessed for normality and log-normality using the Shapiro-Wilks test.  If the data fit neither distriubtion, "N" is given as the result.
2 - For BaP-equivalents, value is for Southern California background.
3 - Data log-transformed prior to analysis.
4 - t statistic given for the t-test and adjusted Z statistic given for the WRS test.
5 - Maximum site concentration exceeds maximum of  local and regional background concentrations
6 - Maximum site concentration does not exceed regional background concentrations; insufficient detections to test statistically
7 - Maximum site concentration does not exceed maximum of local background
8 - Test result indicates there is a significant difference between background and Site concentrations.  However, Site concentrations are significantly lower than background concentrations.

Test results

Statistical TestingDetected Concentrations (mg/kg)

Distribution1 Percent DetectedRegional Background Site Local Background
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Table 6-3
Summary of Sample Designations for Soils at 0-25 ft bgs

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Excavated Excavated-representative Present

Sample_ID
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
1JACKSN3-SS3 X
2JACKSN3-SS1 X
BN10-10 X
BN10-15 X
BN10-25 X
BN10-3 X
BN10-5 X
BN1-10 X
BN1-11 X
BN1-15 X
BN1-25 X
BN1-3 X
BN1-5 X
BN2-10 X
BN2-15 X
BN2-25 X
BN2-3 X
BN2-5 X
BN3 @10 X
BN3 @15 X
BN3 @16 X
BN3 @25 X
BN3 @3 X
BN3 @5 X
BN4-15 X
BN4-20 X
BN4-25 X
BN4-3 X
BN4-5 X
BN5-10 X
BN5-15 X
BN5-25 X
BN5-3 X
BN5-5 X
BN6-10 X
BN6-15 X
BN6-16 X
BN6-20 X
BN6-25 X
BN7 @10 X
BN7 @15 X
BN7 @25 X
BN7 @3 X
BN7 @5 X
BN8-10 X
BN8-11 X
BN8-15 X
BN8-5 X
BN9-10 X
BN9-3 X
ET1-1F-10 X
ET1-2S-7 X
ET1-3S-5 X
ET1-4W-6/8 X
ET1-5W-4.5/6 X
ET1-6F-12 X
ET1-6F-12D X
ET1-7E-10 X
ET1-8S-10 X
ET2-1F-12.5 X
ET2-2E-9 X
ET2-3E-5 X
ET2-4W-8 /10 X
ET2-5W-5.5/7 X
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Table 6-3
Summary of Sample Designations for Soils at 0-25 ft bgs

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Excavated Excavated-representative Present

Sample_ID
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
ET2-6N-9/10 X
ET2-6N-9/10 DUP X
ET2-7N-5 X
G-11/12-10.5 X
J-11-10.5 X
J4-SS3 X
M/N9-10.5 X
N1-SS1 X
N1-SS5 X
N2-SS1 X
N2-SS3 X
N2-SS5 X
N3-SS1 X
N3-SS3 X
NB-10-10 X
NB-10-15 X
NB-10-2 X
NB-10-20 X
NB-10-25 X
NB-10-5 X
NB-11-2 X
NB-11C-10 X
NB-11C-15 X
NB-11C-20 X
NB-11C-25 X
NB-11C-3 X
NB-11C-5 X
NB-11C-5d X
NB2-15 X
NB2-20 X
NB2-25 X
NB3-9 X
NB4-15 X
NB4-20 X
NB4-25 X
NB5-3 X X
NB6-10 X X
NB6-5 X X
NB-7-10 X
NB-7-10d X
NB-7-15 X
NB-7-2 X
NB-7-6 X
NB-7A-20 X
NB-7A-25 X
NB-8-10 X
NB-8-15 X
NB-8-2 X
NB-8-20 X
NB-8-25 X
NB-8-5 X
NB-9-10 X
NB-9-15 X
NB-9-2 X
NB-9-20 X
NB-9-25 X
NB-9-5 X
NE10-18 X
NE11-13 X
NE12-21 X
NE13-17 X
NE14-6 X
NE15-8 X
NE1-6.5 X
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Table 6-3
Summary of Sample Designations for Soils at 0-25 ft bgs

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Excavated Excavated-representative Present

Sample_ID
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
NE16-9.5 X
NE2-20 X
NE3-24 X
NE5-15 X
NE6-16 X
NE7-21 X
NE9-13 X
NF10-11.5 X
NF1-9 X
NF2-8.5 X
NF3-8.5 X
NF4-8.5 X
NF5-20.5 X
NMSA-F1-1 X
NMSA-F2-1 X
NN10-21 X
NN11-17 X
NN1-21 X
NN12-13 X
NN13-25 X
NN14-18 X
NN15-17 X
NN2-19 X
NN3-18 X
NN5-17 X
NN6-13 X
NN7-25 X
NN8-21 X
NN9-21 X
NS10-22 X
NS11-15 X
NS1-20 X
NS14-25 X
NS15-25 X
NS16-21 X
NS17-13 X
NS18-25 X
NS19-25 X
NS20-18 X
NS21-25 X
NS22-18 X
NS2-22 X
NS23-22 X
NS24-3 X
NS25-6 X
NS3-25 X
NS4-14 X
NS5-14 X
NS6-21 X
NS7-13 X
NS8-20 X
NS9-21 X
NW10-14 X
NW11-25 X
NW1-21 X
NW12-17 X
NW13-21 X
NW14-23 X
NW15-18 X
NW2-20 X
NW3-17 X
NW4-16 X
NW5-17 X
NW6-14 X
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Table 6-3
Summary of Sample Designations for Soils at 0-25 ft bgs

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Excavated Excavated-representative Present

Sample_ID
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
NW7-21 X
NW8-13 X
NW9-25 X
SN10-3 X
SN10-6 X
SN11-1.5 X
SN11-1.5D X
SN11-5 X
TtNB-11-15 X
TtNB-11-20 X
TtNB11-5 X
TtNB-11-5 X
TtNB-12-15 X
TtNB-12-20 X
TtNB12-25 X
TtNB-12-25 X
TtNB12-5 X
TtNB-12-5 X
TtNB-13-15 X
TtNB-13-20 X
TtNB13-25 X
TtNB-13-25 X
TtNB13-5 X
TtNB-13-5 X
TtNB-14-15 X
TtNB-14-20 X
TtNB-14-25 X
TtNB-14-5 X
TtNB-14-5 Dup X
TtNB-15-15 X
TtNB-15-25 X
TtNB-15-5 X
TtNB-16-15 X
TtNB-16-25 X
TtNB-16-5 X
TtNB-17-15 X
TtNB-17-25 X
TtNB-17-5 X
TtNB-18-15 X
TtNB-18-20 X
TtNB-18-25 X
TtNB-18-5 X
TtNB-18-5 Dup X
TtNB-19-15 X
TtNB-19-20 X
TtNB-19-25 X
TtNB-19-5 X
TtNB-20-10 X
TtNB-20-15 X
TtNB-20-25 X
TtNB-20-5 X
TtNB-21-10 X
TtNB-21-15 X
TtNB-21-20 X
TtNB-21-25 X
TtNB-21-5 X
TtNB-22-5 X
TtNB-23-15 X
TtNB-23-25 X
TtNB-23-5 X
TtNB-23-5 Dup X
TtNB-25-15 X
TtNB-25-25 X
TtNB-25-5 X
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Table 6-3
Summary of Sample Designations for Soils at 0-25 ft bgs

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Excavated Excavated-representative Present

Sample_ID
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Grand Total 43 55 34 6 68 53
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Table 6-3
Summary of Sample Designations for Soils at 0-25 ft bgs

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Excavated Excavated-representative Present

Sample_ID
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
1JACKSN3-SS3 X
2JACKSN3-SS1 X
BN10-10 X
BN10-15 X
BN10-25 X
BN10-3 X
BN10-5 X
BN1-10 X
BN1-11 X
BN1-15 X
BN1-25 X
BN1-3 X
BN1-5 X
BN2-10 X
BN2-15 X
BN2-25 X
BN2-3 X
BN2-5 X
BN3 @10 X
BN3 @15 X
BN3 @16 X
BN3 @25 X
BN3 @3 X
BN3 @5 X
BN4-15 X
BN4-20 X
BN4-25 X
BN4-3 X
BN4-5 X
BN5-10 X
BN5-15 X
BN5-25 X
BN5-3 X
BN5-5 X
BN6-10 X
BN6-15 X
BN6-16 X
BN6-20 X
BN6-25 X
BN7 @10 X
BN7 @15 X
BN7 @25 X
BN7 @3 X
BN7 @5 X
BN8-10 X
BN8-11 X
BN8-15 X
BN8-5 X
BN9-10 X
BN9-3 X
ET1-1F-10 X
ET1-2S-7 X
ET1-3S-5 X
ET1-4W-6/8 X
ET1-5W-4.5/6 X
ET1-6F-12 X
ET1-6F-12D X
ET1-7E-10 X
ET1-8S-10 X
ET2-1F-12.5 X
ET2-2E-9 X
ET2-3E-5 X
ET2-4W-8 /10 X
ET2-5W-5.5/7 X
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Table 6-3
Summary of Sample Designations for Soils at 0-25 ft bgs

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Excavated Excavated-representative Present

Sample_ID
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
ET2-6N-9/10 X
ET2-6N-9/10 DUP X
ET2-7N-5 X
G-11/12-10.5 X
J-11-10.5 X
J4-SS3 X
M/N9-10.5 X
N1-SS1 X
N1-SS5 X
N2-SS1 X
N2-SS3 X
N2-SS5 X
N3-SS1 X
N3-SS3 X
NB-10-10 X
NB-10-15 X
NB-10-2 X
NB-10-20 X
NB-10-25 X
NB-10-5 X
NB-11-2 X
NB-11C-10 X
NB-11C-15 X
NB-11C-20 X
NB-11C-25 X
NB-11C-3 X
NB-11C-5 X
NB-11C-5d X
NB2-15 X
NB2-20 X
NB2-25 X
NB3-9 X
NB4-15 X
NB4-20 X
NB4-25 X
NB5-3 X X
NB6-10 X X
NB6-5 X X
NB-7-10 X
NB-7-10d X
NB-7-15 X
NB-7-2 X
NB-7-6 X
NB-7A-20 X
NB-7A-25 X
NB-8-10 X
NB-8-15 X
NB-8-2 X
NB-8-20 X
NB-8-25 X
NB-8-5 X
NB-9-10 X
NB-9-15 X
NB-9-2 X
NB-9-20 X
NB-9-25 X
NB-9-5 X
NE10-18 X
NE11-13 X
NE12-21 X
NE13-17 X
NE14-6 X
NE15-8 X
NE1-6.5 X
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Table 6-3
Summary of Sample Designations for Soils at 0-25 ft bgs

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Excavated Excavated-representative Present

Sample_ID
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
NE16-9.5 X
NE2-20 X
NE3-24 X
NE5-15 X
NE6-16 X
NE7-21 X
NE9-13 X
NF10-11.5 X
NF1-9 X
NF2-8.5 X
NF3-8.5 X
NF4-8.5 X
NF5-20.5 X
NMSA-F1-1 X
NMSA-F2-1 X
NN10-21 X
NN11-17 X
NN1-21 X
NN12-13 X
NN13-25 X
NN14-18 X
NN15-17 X
NN2-19 X
NN3-18 X
NN5-17 X
NN6-13 X
NN7-25 X
NN8-21 X
NN9-21 X
NS10-22 X
NS11-15 X
NS1-20 X
NS14-25 X
NS15-25 X
NS16-21 X
NS17-13 X
NS18-25 X
NS19-25 X
NS20-18 X
NS21-25 X
NS22-18 X
NS2-22 X
NS23-22 X
NS24-3 X
NS25-6 X
NS3-25 X
NS4-14 X
NS5-14 X
NS6-21 X
NS7-13 X
NS8-20 X
NS9-21 X
NW10-14 X
NW11-25 X
NW1-21 X
NW12-17 X
NW13-21 X
NW14-23 X
NW15-18 X
NW2-20 X
NW3-17 X
NW4-16 X
NW5-17 X
NW6-14 X
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Table 6-3
Summary of Sample Designations for Soils at 0-25 ft bgs

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Excavated Excavated-representative Present

Sample_ID
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
NW7-21 X
NW8-13 X
NW9-25 X
SN10-3 X
SN10-6 X
SN11-1.5 X
SN11-1.5D X
SN11-5 X
TtNB-11-15 X
TtNB-11-20 X
TtNB11-5 X
TtNB-11-5 X
TtNB-12-15 X
TtNB-12-20 X
TtNB12-25 X
TtNB-12-25 X
TtNB12-5 X
TtNB-12-5 X
TtNB-13-15 X
TtNB-13-20 X
TtNB13-25 X
TtNB-13-25 X
TtNB13-5 X
TtNB-13-5 X
TtNB-14-15 X
TtNB-14-20 X
TtNB-14-25 X
TtNB-14-5 X
TtNB-14-5 Dup X
TtNB-15-15 X
TtNB-15-25 X
TtNB-15-5 X
TtNB-16-15 X
TtNB-16-25 X
TtNB-16-5 X
TtNB-17-15 X
TtNB-17-25 X
TtNB-17-5 X
TtNB-18-15 X
TtNB-18-20 X
TtNB-18-25 X
TtNB-18-5 X
TtNB-18-5 Dup X
TtNB-19-15 X
TtNB-19-20 X
TtNB-19-25 X
TtNB-19-5 X
TtNB-20-10 X
TtNB-20-15 X
TtNB-20-25 X
TtNB-20-5 X
TtNB-21-10 X
TtNB-21-15 X
TtNB-21-20 X
TtNB-21-25 X
TtNB-21-5 X
TtNB-22-5 X
TtNB-23-15 X
TtNB-23-25 X
TtNB-23-5 X
TtNB-23-5 Dup X
TtNB-25-15 X
TtNB-25-25 X
TtNB-25-5 X
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Table 6-3
Summary of Sample Designations for Soils at 0-25 ft bgs

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Excavated Excavated-representative Present

Sample_ID
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Post-

remediation
Pre-

remediation
Grand Total 43 55 34 6 68 53
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Table 6-5
Concentrations of C-PAHs in Southern California Background Soils from ENVIRON [2002]

Former Aliso Street MGP Sector C, Block N
Los Angeles, California

B(a)P-equivalents1

(mg/kg) Qualifier Sample ID Site
0.0278 BK-1 Alhambra
0.0765 BK-11 Alhambra

0.007502 U BK-13 Alhambra
0.007253 U BK-14 Alhambra

0.0541 BK-19 Alhambra
0.2492 BK-20 Alhambra
0.00701 U BK-25 Alhambra

0.006771 U BK-26 Alhambra
0.006537 U BK-27 Alhambra

0.0209 BK-32 Alhambra
0.0399 BK-33 Alhambra
0.0726 BK-35 Alhambra
0.0723 BK-36 Alhambra

0.0189 BK-38 Alhambra
0.0329 BK-39 Alhambra

0.006309 U BK-4 Alhambra
0.006084 U BK-43 Alhambra

0.0351 BK-44 Alhambra
0.1121 BK-45 Alhambra
0.0263 BK-51 Alhambra
0.022 BK-52 Alhambra

0.005865 U BK-54 Alhambra
0.00565 U BK-55 Alhambra
0.0926 BK-57 Alhambra
0.1854 BK-60 Alhambra
0.1083 BK-62 Alhambra
0.1197 BK-64 Alhambra
0.0388 BK-69 Alhambra

0.005439 U BK-7 Alhambra
0.1644 BK-70 Alhambra
0.2229 BK-71 Alhambra
0.3992 BK-72 Alhambra
0.0889 BK-73 Alhambra

0.005233 U BK-75 Alhambra
0.005031 U BK-76 Alhambra

0.0836 BK-77 Alhambra
0.0541 BK-78 Alhambra
0.024 BK-79 Alhambra

0.0516 BK-8 Alhambra
0.004833 U BK-80 Alhambra

0.0766 BK-82 Alhambra
0.0501 BK-83 Alhambra
0.0412 BK-85 Alhambra
0.1536 BK-87 Alhambra

0.004639 U BK-9 Alhambra
0.0213 BK-90 Alhambra
0.0373 BK-95 Alhambra
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Table 6-5
Concentrations of C-PAHs in Southern California Background Soils from ENVIRON [2002]

Former Aliso Street MGP Sector C, Block N
Los Angeles, California

B(a)P-equivalents1

(mg/kg) Qualifier Sample ID Site
0.001098 U BS-10 Beaumont

0.1424 BS-6 Beaumont
0.0083 BS-7 Beaumont
0.0177 BS-8 Beaumont
0.0026 BS-9 Beaumont
0.0177 CLT-BK-01 Colton

0.007756 U CLT-BK-02 Colton
0.0296 CLT-BK-03 Colton
0.018 CLT-BK-04 Colton

0.0312 CLT-BK-05 Colton
0.0175 CLT-BK-06 Colton
0.0176 CLT-BK-07 Colton
0.0351 CLT-BK-08 Colton
0.0339 CLT-BK-09 Colton
0.0579 CLT-BK-10 Colton
0.0037 A Corona
0.0084 B Corona
0.1348 BG-1 Corona
0.1223 BG-2 Corona
0.0651 BG-3 Corona

0.002596 U BG-5 Corona
0.0958 BG-7 Corona
0.0217 BG-8 Corona
0.0219 BG-9 Corona
0.031 BCK-1 Covina

0.1615 BCK-2 Covina
0.5901 BCK-3 Covina
0.1608 BCK-4 Covina
0.0345 TTOS-E Covina
0.0177 TTOS-N Covina
0.3274 TTOS-NE Covina
0.1305 TTOS-NW Covina
0.1497 TTOS-S Covina

0.004449 U TTOS-SE Covina
0.3331 TTOS-SW Covina
1.4284 TTOS-W Covina
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Table 6-5
Concentrations of C-PAHs in Southern California Background Soils from ENVIRON [2002]

Former Aliso Street MGP Sector C, Block N
Los Angeles, California

B(a)P-equivalents1

(mg/kg) Qualifier Sample ID Site
0.0357 BG-1-B Dinuba
1.6772 BG-2-B Dinuba
0.0476 BG-3-B Dinuba
0.0419 BG-4-B Dinuba
0.0607 BG-5-B Dinuba

0.000221 U BG-6-B Dinuba
0.1932 C-1018 Dinuba
0.0196 C-1020 Dinuba

0.27 C-1047 Dinuba
0.121 C-1052 Dinuba

0.0167 C-1102 Dinuba
0.0614 C-1105 Dinuba
0.0078 C-145 Dinuba
0.0033 C-323 Dinuba
0.0438 C-348 Dinuba
0.0044 C-396 Dinuba
0.0088 C-456 Dinuba
0.0174 C-518 Dinuba
0.0313 C-599 Dinuba
0.0722 C-624 Dinuba
0.1098 C-696 Dinuba
0.6085 C-7 Dinuba

0.01 C-770 Dinuba
0.0364 C-843 Dinuba
0.0252 DHS-BG-1-1B Dinuba
0.0069 DHS-BG-1-2B Dinuba

0.000486 U DHS-BG-2-1B Dinuba
0.000358 U DHS-BG-2-2B Dinuba

0.197 DL3-D1 Dinuba
0.011945 U UG No. 1 Elsinore
0.011602 U UG No. 2 Elsinore

0.5291 UG No. 3 Elsinore
0.024 Background A Former Ontario

0.0145 Background B Former Ontario
0.2985 B-1 Fullerton
0.1198 B-2 Fullerton
0.0564 B-3 Fullerton
0.2224 B-4 Fullerton
0.0096 HSB-1 Hemet
0.0167 HSB-2 Hemet
0.0023 U HSB-3 Hemet
0.0132 HSB-4 Hemet
0.0884 HSB-5 Hemet

0.004263 U B-1-NS Ingelwood
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Table 6-5
Concentrations of C-PAHs in Southern California Background Soils from ENVIRON [2002]

Former Aliso Street MGP Sector C, Block N
Los Angeles, California

B(a)P-equivalents1

(mg/kg) Qualifier Sample ID Site
0.0683 LA-BK-1 LA Alameda
0.1212 LA-BK-2 LA Alameda
0.0235 LA-BK-3 LA Alameda
0.0568 LA-BK-4 LA Alameda
0.0195 BG-1 LA Main St.
0.0388 BG-2 LA Main St.
0.0259 BG-3 LA Main St.
0.3458 MBG-1 Monrovia
0.0357 MBG-2 Monrovia
1.5412 MBG-4 Monrovia
0.0302 MBG-5 Monrovia
0.0357 PBG-1 Pomona
0.1184 PBG-2 Pomona
0.1306 PBG-3 Pomona
0.1798 PBG-4 Pomona
0.0348 PBG-5 Pomona
0.0934 RS-10 Redlands
0.3126 RS-6 Redlands
0.1727 RS-7 Redlands
0.2295 RS-8 Redlands
0.0154 RS-9 Redlands
0.0455 RVB1 Riverside
0.0523 B-10-1A San Pedro
0.00135 U B-11-1A San Pedro
0.0244 B-12-1A San Pedro
0.0347 B-13-1A San Pedro
0.1064 B-14-1A San Pedro
0.0688 BG-1 Santa Ana
0.0476 BG-8 Santa Ana
0.1206 BG-9 Santa Ana
2.4386 SBG-1 Santa Ana
0.018 SBG-2 Santa Ana
0.072 SBG-3 Santa Ana

0.1531 02-BKG-104 Santa Barbara
0.0174 02-BKG-118 Santa Barbara
0.954 02-BKG-129 Santa Barbara
4.052 02-BKG-160 Santa Barbara
0.281 02-BKG-26 Santa Barbara

0.1561 02-BKG-33 Santa Barbara
0.761 02-BKG-60 Santa Barbara

0.0342 02-BKG-65 Santa Barbara
0.1142 02-BKG-69 Santa Barbara
1.005 02-BKG-78 Santa Barbara

0.2189 02-BKG-83 Santa Barbara
0.0798 02-BKG-92 Santa Barbara
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Table 6-5
Concentrations of C-PAHs in Southern California Background Soils from ENVIRON [2002]

Former Aliso Street MGP Sector C, Block N
Los Angeles, California

B(a)P-equivalents1

(mg/kg) Qualifier Sample ID Site
0.8173 BACK-1 Visalia
0.3432 BACK-2 Visalia

0.18 BACK-3 Visalia
0.4773 BACK-4 Visalia
0.0243 BACK-5 Visalia
0.0654 BACK-6 Visalia

0.004081 U BACK-7 Visalia
0.003902 U BACK-8 Visalia
0.003727 U BACK-9 Visalia

0.0316 WH-BK-1 Whittier
0.0271 WH-BK-2 Whittier
0.0179 WH-BK-3 Whittier
0.3246 WH-BK-4 Whittier

Definitions:
B(a)P-equivalents - Benzo(a)pyrene equivalent concentration.
bgs - Below ground surface.
C-PAH - Carcinogenic polycyclic aromatic hydrocarbons.
ft - Feet.
U - Indicates a sample in which no carcinogenic

PAHs were detected.
Notes:
1 - All data obtained from ENVIRON [2002].

Smoothed dataset given.
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Table 6-6
Comparison of Volume Weighted BaP-equivalent Concentrations

to Background
Former Aliso (MGP) Block N

Los Angeles, CA

Location Concentration (mg/kg)
Entire Site1 0.07
Manley Oil Building1 0.1

Southern Califronia Background 0.24
Note:
1 - Volume-weighting based on natural neighbor contouring
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Table 6-7
Chemicals of Potential Concern

Former Aliso Street MGP Sector C Block N
Los Angeles, California

Chemical 0 to 10 ft bgs >10 ft - 25 bgs
Metals

Antimony X X
Carcinogenic PAHs 

C-PAHs 1
Naphthalene X X

Non-carcinogenic PAHs 
   Volatile PAHs

Acenaphthene X
Acenaphthylene X
Anthracene X X
Fluorene X X
Phenanthrene X X

   Non-volatile PAHs
Fluoranthene X X
Benzo(g,h,i)perylene X X
Pyrene X X

Other organics
Benzene X X
n-Butylbenzene X
tert-Butylbenzene X
sec-Butylbenzene X
Dicyclopentadiene X
Ethylbenzene X
Isopropylbenzene X
p-Isopropyltoluene X
n-Propylbenzene X
Tetrachloroethene X
Toluene X X
1,2,4-Trimethylbenzene X
1,3,5-Trimethylbenzene X
m,p-Xylenes X
o-Xylene X

Definitions:
COPC - chemical of potential concern
C-PAHs - carcinogenic polycyclic aromatic hydrocarbons
ft - feet
bgs - below ground surface

Note:
1 -

Soil

C-PAHs as benzo(a)pyrene-equivalents do not differ from 
background; evaluated only for non-carcinogenic hazards.
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Table 6-8
Exposure Formula and Parameters for Soil Ingestion Pathway

Former Aliso Street MGP Sector C, Block N
Los Angeles, California

Variable Parameter Source/Rationale
Cs Chemical concentration in soil mg/kg Units for soil

CF Conversion factor for chemical fraction of soil 10-6 kg/mg             -
FI Fraction of chemical ingested from soil

Resident 1 unitless Conservative assumption
IR Soil Ingestion Rate

Resident
    Adult 100 mg/day U.S. EPA 2002
    Child 200 mg/day U.S. EPA 2002

EF Exposure Frequency
Resident 350 days/year U.S. EPA 2002, 2004

ED Exposure Duration
Resident

Adult 24 years U.S. EPA 1991a
Child 6 years U.S. EPA 1991a

BW Body Weight
Resident
    Adult 70 kg U.S. EPA 1989a
    Child 15 kg U.S. EPA 1989a

AT Averaging Time
Carcinogen 70 years x 365 days/year Lifetime (U.S. EPA 1989a)
Non-carcinogen ED x 365 days/year U.S. EPA 1989a

Definitions:
RME - reasonable maximum exposure

Incidental Soil Ingestion

RME Value

( )
ATBW

EDEFIRFICFCdaykgmgIntake s

×
×××××

=
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Table 6-9
Exposure Formula and Parameters for Soil Dermal Contact Pathway

Former Aliso Street MGP Sector C,  Block N
Los Angeles, California

Variable Parameter Source/Rationale
Cs Chemical concentration in soil mg/kg Units for soil
CF Conversion factor for chemical fraction of soil 10-6 kg/mg             -
SA Skin surface area

Resident
    Adult 5,700 cm2 U.S. EPA 2002, 2004, DTSC 2000a
    Child 2,900 cm2 U.S. EPA 2000a

FC Fraction contacted 
Resident 1 unitless Conservative assumption

AF Soil Adherence Factor
Resident
    Adult 0.07 mg/cm2 DTSC 2000a, U.S. EPA 2002, 2004
    Child 0.2 mg/cm2 DTSC 2000a, U.S. EPA 2002, 2004

ABS Absorption fraction -
EF Exposure frequency

Resident 350 days/year U.S. EPA 1991a, 2002, 2004
ED Exposure Duration

Resident
Adult 24 years U.S. EPA 1991a
Child 6 years U.S. EPA 1991a

BW Body weight
Resident
    Adult 70 kg U.S. EPA 1989a
    Child 15 kg U.S. EPA 1989a

AT Averaging time
Carcinogen Lifetime (U.S. EPA 1989a)
Noncarcinogen U.S. EPA 1989a

Definitions:
RME - reasonable maximum exposure

Dermal Exposure to Soil

chemical-specific

70 years x 365 days/year
ED x 365 days/year

RME Value

( )
ATBW

EDEFABSAFFCSACFCdaykgmgIntake s

×
×××××××

=
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Table 6-10
Exposure Formula and Parameters for Inhalation of Dust and Vapor

Former Aliso Street MGP Sector C, Block N
Los Angeles, California

Variable Parameter Source/Rationale
Ca Chemical concentration in air mg/m3 Units for air
IN Inhalation rate

Resident
Adult 0.83 m3/hour U.S. EPA 1989a, 1997a
Child 0.42 m3/hour U.S. EPA 1989a, 1997a

FI Fraction inhaled at site 
Resident
    Adult 1 unitless Conservative assumption
    Child 1 unitless Conservative assumption

ET Exposure time
Resident

Adult 24 hour/day Conservative assumption
Child 24 hour/day Conservative assumption

EF Exposure frequency
Resident

Adult 350 days/year U.S. EPA 1991a
Child 350 days/year U.S. EPA 1991a

ED Exposure duration
Resident

Adult 24 years U.S. EPA 1991a
Child 6 years U.S. EPA 1991a

BW Body weight
Resident

Adult 70 kg U.S. EPA 1989a
Child 15 kg U.S. EPA 1989a

AT Averaging time
Carcinogen Lifetime (U.S. EPA 1989a)
Non-carcinogen U.S. EPA 1989a

Definitions:
RME - reasonable maximum exposure

ED x 365 days/year

Inhalation of Dust/Vapor

70 years x 365 days/year

RME Value

( )
ATBW

EDEFETINC
daykgmgIntake a

×
××××

= 
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Table 6-11
Oral Carcinogenic Slope Factors

 Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Chemical

Oral Slope 
Factor 

(mg/kg/day)-1
Weight of 
Evidence Tumor Test Species 

Slope 
Factor 
Source Date

Metals
Antimony - - - - - -

Carcinogenic PAHs 
Naphthalene 1.20E-01 C Nasal Rat CalEPA Sept-05

Non-carcinogenic PAHs 
   Volatile PAHs

Acenaphthene - - - - 1 -
Acenaphthylene - D - - - -
Anthracene - D - - - -
Fluorene - D - - - -
Phenanthrene - D - - - -

   Non-volatile PAHs
Fluoranthene - D - - - -
Benzo(g,h,i)perylene - D - - - -
Pyrene - D - - - -

Other organics
Benzene 1.00E-01 A Leukemia Human Cal EPA Sept-05
n-Butylbenzene - - - - 1 -
tert-Butylbenzene - - - - 1 -
sec-Butylbenzene - - - - 1 -
Dicyclopentadiene - - - - 1 -
Ethylbenzene - D - - - -
Isopropylbenzene - D - - - -
p-Isopropyltoluene - D - - 2 -
n-Propylbenzene - - - - 1 -
Tetrachloroethene 5.40E-01 C Hepatocarcinoma Rat Cal EPA Sept-05
Toluene - D - - - -
1,2,4-Trimethylbenzene - - - - 1 -
1,3,5-Trimethylbenzene - - - - 1 -
m,p-Xylenes - D - - - -
o-Xylene - D - - - -

Definitions:
Cal EPA - California Environmental Protection Agency.
IRIS - Integrated Risk Information System. 
SF -  Slope Factor

Notes:
1 - No SFs available from USEPA or CalEPA
2 - Isopropylbenzene used as a surrogate.

All weight of evidence classifications were obtained from USEPA (2005) Integrated Risk Information System (IRIS).
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Table 6-12
Inhalation Carcinogenic Slope Factors

 Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Chemical

Inhalation Slope 
Factor 

(mg/kg/day)-1
Weight of 
Evidence Tumor Test Species  

Slope 
Factor 
Source Date

Metals
Antimony - - - - - -

Carcinogenic PAHs 
Naphthalene 1.20E-01 C Nasal Rat CalEPA Sept-05

Non-carcinogenic PAHs 
   Volatile PAHs

Acenaphthene - - - - 1 -
Acenaphthylene - D - - - -
Anthracene - D - - - -
Fluorene - D - - - -
Phenanthrene - D - - - -

   Non-volatile PAHs - - - -
Fluoranthene - D - - - -
Benzo(g,h,i)perylene - D - - - -
Pyrene - D - - - -

Other organics
Benzene 1.00E-01 A Leukemia Human Cal EPA Sept-05
n-Butylbenzene - - - - 1 -
tert-Butylbenzene - - - - 1 -
sec-Butylbenzene - - - - 1 -
Dicyclopentadiene - - - - 1 -
Ethylbenzene - D - - - -
Isopropylbenzene - D - - - -
p-Isopropyltoluene - D - - 2 -
n-Propylbenzene - - - - 1 -
Tetrachloroethene 2.10E-02 Hepatic Mouse Cal EPA Sep-05
Toluene - D - - - -
1,2,4-Trimethylbenzene - - - - 1 -
1,3,5-Trimethylbenzene - - - - 1 -
m,p-Xylenes - D - - - -
o-Xylene - D - - - -

Definitions:
Cal EPA - California Environmental Protection Agency. 
IRIS - Integrated Risk Information System.
SF -  Slope Factor  
Notes:
1 - No slope factors available from the USEPA or Cal/EPA.
2 - Isopropylbenzene used as a surrogate.

All weight of evidence classifications were obtained from USEPA (2005) Integrated Risk 
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Table 6-13
Chronic Oral Reference Doses 

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Chemical RfD (mg/kg/day) Confidence MF UF Critical Effect Test Species Source Date
Metals

Antimony 4.00E-04 Low 1 1000 Rat IRIS Dec-05
Carcinogenic PAHs 

Total CPAHs 2.00E-02 - - - - - 1 -
Naphthalene 2.00E-02 Low 1 3,000 Decreased mean body weight Rat IRIS Sep-05

Non-carcinogenic PAHs 
   Volatile PAHs

Acenaphthene 6.00E-02 Low 1 3,000 Liver toxicity Mouse IRIS Sep-05
Acenaphthylene 2.00E-02 - - - - - 1 -
Anthracene 3.00E-01 Low 1 3,000 No oberved effects Mouse IRIS Sep-05
Fluorene 4.00E-02 Low 1 3,000 Decreased RBC, packed cell 

volume and hemoglobin
Mouse IRIS Sep-05

Phenanthrene 2.00E-02 - - - - - 1 -
   Non-volatile PAHs

Fluoranthene 4.00E-02 Low 1 3,000 Nephropathy, increased liver 
weights, hematological 

alterations, clinical effects

Mouse IRIS Sep-05

Benzo(g,h,i)perylene 2.00E-02 - - - - - 1 -
Pyrene 3.00E-02 Low 1 3,000 Kidney Effects Mouse IRIS Sep-05

Other organics
Benzene 4.00E-03 Medium 1 300 Decreased lymphocyte count Human IRIS Oct-04
n-Butylbenzene 4.00E-02 - - - - - PRG Oct-04
tert-Butylbenzene 4.00E-02 - - - - - PRG Oct-04
sec-Butylbenzene 4.00E-02 - - - - - PRG Oct-04
Dicyclopentadiene 3.00E-02 - - - No oberved effects Rat HEAST 1997
Ethylbenzene 1.00E-01 Low 1 1,000 Liver and kidney toxicity Rat IRIS Sep-05
Isopropylbenzene 1.00E-01 Low 1 1,000 Increased kidney weight in 

females
Rat IRIS Sep-05

p-Isopropyltoluene 1.00E-01 - - - - - 2 -
n-Propylbenzene 4.00E-02 - - - - - PRG Oct-04
Tetrachloroethene 1.00E-02 Medium 1 1,000 Hepatotoxicty Rat, Mouse IRIS Sep-05
Toluene 8.00E-02 Medium 1 3,000 Liver and kidney weight 

changes
Rat IRIS Sep-05

1,2,4-Trimethylbenzene 5.00E-02 - - - - - PRG Oct-04
1,3,5-Trimethylbenzene 5.00E-02 - - - - - PRG Oct-04
m,p-Xylenes 2.00E-01 Medium 1 1,000 Decreased body weight, 

increased mortality
Rat IRIS Sep-05

o-Xylene 2.00E-01 Medium 1 1,000 Decreased body weight, 
increased mortality

Rat IRIS Sep-05

Definitions:
IRIS - Integrated Risk Information System. Available online at www.epa.gov/iris/
HEAST - Human Effects Assessment Summary Tables, USEPA FY 1997
MF - Modifying factor
PRG - Preliminary Remidiation Goals. Available online at http://www.epa.gov/region09/waste/sfund/prg/index.htm
UF - Uncertainty factor

Notes:
1 - Naphthalene  used as a surrogate.
2 - Isopropylbenzene used as a surrogate.
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Table 6-14
Chronic Inhalation Reference Doses

Former Aliso Street MGP Sector C, Block N 
Los Angeles, California

Chemical RfD (mg/kg/day) REL (ug/m3) RfC (mg/m3) Confidence MF UF Critical Effect Test Species Source Date
Metals

Antimony 4.00E-04 - - - - - - - 1 Dec-05
Carcinogenic PAHs -

Total CPAHs 8.57E-04 - - - - - - - 1 -
Naphthalene 8.57E-04 9.00E+00 3.00E-03 Medium 1 3,000 Nasal effects Mouse IRIS;2 Sep-05

Non-carcinogenic PAHs 
   Volatile PAHs - -

Acenaphthene 6.00E-02 - - - - - - - 3 -
Acenaphthylene 8.57E-04 - - - - - - - 1 -
Anthracene 3.00E-01 - - - - - - - 3 -
Fluorene 4.00E-02 - - - - - - - 3 -
Phenanthrene 8.57E-04 - - - - - - - 1 -

   Non-volatile PAHs
Fluoranthene 4.00E-02 - - - - - - - 3 -
Benzo(g,h,i)perylene 8.57E-04 - - - - - - - 1 -
Pyrene 3.00E-02 - - - - - - - 3 -

Other organics
Benzene 8.57E-03 6.00E+01 3.00E-02 Medium 1 300 Decreased lymphocyte count Human IRIS;2 Sep-05

n-Butylbenzene 4.00E-02 - - - - - - - PRG Oct-04
tert-Butylbenzene 4.00E-02 - - - - -              - PRG Oct-04
sec-Butylbenzene 4.00E-02 - - - - - - - PRG Oct-04
Dicyclopentadiene 3.00E-02 - - - - - - - 3 -
Ethylbenzene 2.86E-01 2.00E+03 1.00E+00 Low 1 300 Develomental toxicity Rat, rabbit IRIS;2 Sep-05
Isopropylbenzene 1.14E-01 - 4.00E-01 Medium 1 1,000 Increased kidney weights in 

females; increased adrenal 
weights in both sexes

Rat IRIS Sep-05

p-Isopropyltoluene 1.14E-01 - - - - - - - 4 -
n-Propylbenzene 4.00E-02 - - - - - - - PRG Oct-04
Tetrachloroethene 1.00E-02 3.50E+01 - - - - - - OEHHA Sep-05
Toluene 8.57E-02 3.00E+02 5.00E+00 - - 100 Neurological Effects Rat OEHHA;5 Sep-05
1,2,4-Trimethylbenzene 1.70E-03 - - - - - - - PRG Oct-04
1,3,5-Trimethylbenzene 1.70E-03 - - - - - - - PRG Oct-04
m,p-Xylenes 2.86E-02 7.00E+02 1.00E-01 Medium 1 300 Impaired motor coordination Human IRIS;2 Sep-05
o-Xylene 2.86E-02 7.00E+02 1.00E-01 Medium 1 300 Impaired motor coordination Human IRIS;2 Sep-05

Definitions:
HEAST - Health Effects Assessment Summary Tables
IRIS - Integrated Risk Information System
MF - modifying factor
mg/kg/day - milligrams per kilogram per day
mg/m3 - milligrams per cubic meter
RfC - reference concentration
RfD - reference dose
UF - uncertainty factor
PPRTV - Provisional Peer Reviewed Toxicity Values 

Notes: -
1 - Naphthalene used as a surrogate
2 - IRIS RfC used to calculate RfD
3 - No inhalation RfD available.  A route to route extrapolation from the oral RfD was used.
4 - Isopropylbenzene used as a surrogate.
5 - OEHHA REL used to calculte RFD
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Table 6-15
Exposure Point Concentrations for Chemicals of Potential Concern in Soil and Vapors Emitted from Soil

Former Aliso Street MGP Sector C, Block N
Los Angeles, California

Ingestion/Dermal
RME

COPC (mg/m3)
Receptor COPC Indoor Vapor1 Resident Child
Entire Site Antimony 4.75E+00 Acenaphthene 1.30E-03 1.31E-03
(0–10 ft bgs) Benzene 9.70E-03 Acenaphthylene 3.60E-05 3.61E-05

Total C-PAHS 2.29E-01 Anthracene 1.28E-05 1.29E-05
Benzo(g,h,i)perylene 2.34E-01 Benzene2 1.03E-04 1.03E-04
Fluoranthene 1.01E-01 n-Butylbenzene 2.91E-04 1.45E-03
Fluorene 1.10E-02 sec-Butylbenzene 2.41E-04 2.61E-04
Naphthalene 1.98E-02 tert-Butylbenzene 6.54E-05 3.27E-04
Phenanthrene 3.85E-02 Dicyclopentadiene 1.58E-04 7.90E-04
Pyrene 1.73E-01 Ethylbenzene 2.15E-04 1.07E-03
Toluene 4.46E-03 Fluorene 3.53E-05 3.56E-05

Isopropylbenzene 3.33E-04 1.67E-03
p-Isopropyltoluene 1.05E-04 4.72E-04
Naphthalene2,3 - -
n-Propylbenzene 3.14E-04 1.57E-03
Phenanthrene 2.03E-04 2.05E-04
Tetrachloroethene 4.28E-05 2.14E-04
1,2,4-Trimethylbenzene 2.29E-04 1.15E-03
1,3,5-Trimethylbenzene 6.10E-05 3.05E-04
Toluene 1.55E-04 7.77E-04
m,p-Xylenes 1.36E-04 6.80E-04
o-Xylene 1.04E-04 5.20E-04
Dust (0–10 ft bgs)
Antimony 4.35E-07
Total C-PAHS 1.15E-07
Benzo(g,h,i)perylene 1.17E-07
Fluoranthene 5.04E-08
Pyrene 8.66E-08

Manley Building Benzene 8.73E-03 Acenaphthene 4.34E-05 4.36E-05
(0–10 ft bgs) Total C-PAHS 1.87E-01 Anthracene 8.41E-06 8.68E-06

Benzo(g,h,i)perylene 8.75E-01 Benzene2 3.79E-05 3.79E-05
Fluoranthene 2.34E-01 Fluorene 2.08E-05 2.11E-05
Fluorene 1.10E-02 Naphthalene2,3 - -
Naphthalene 1.48E-02 Phenanthrene 2.45E-04 2.51E-04
Phenanthrene 6.85E-02 Toluene 1.84E-05 9.19E-05
Pyrene 5.09E-01 m,p-Xylenes 1.46E-05 7.31E-05

Dust (0–5 ft bgs)
Total C-PAHS 8.22E-09
Benzo(g,h,i)perylene 3.84E-08
Fluoranthene 1.03E-08
Pyrene 2.24E-08

Definitions:
COPC - chemical of potential concern
ft bgs - feet below ground surface
µg/L - micrograms per liter.

mg/kg - milligrams per kilogram.
mg/m³ - milligrams per cubic meter.
RME - reasonable maximum exposure.

Italics - Values are from volume weighted results (see Appendix C).

Vapor/Dust

RME
(mg/kg)

Removal Action Completion Report
Aliso Sector  - Block N Page 1 of 2

Tetra Tech, Inc.
December 2005



Table 6-15
Exposure Point Concentrations for Chemicals of Potential Concern in Soil and Vapors Emitted from Soil

Former Aliso Street MGP Sector C, Block N
Los Angeles, California

Ingestion/Dermal
RME

COPC (mg/m3)

Vapor/Dust

RME
NA - not applicable

Notes:
1 - EPCs estimated using a soil source with the finite source version of the Johnson and Ettinger model;

with 30 year exposures for "residents" and 6 year exposures for child residents.
2 -

3 - Not detected in soil gas.  Therefore, not assumed to be present in indoor air.
PAHs were analyzed using both 8310 and 8270.  When detected using both methods, the EPC is based on 8310.

EPCs estimated using soil gas as the source term at the RME concentration of 109 µg/m3 (See Table H-1
Appendix H with the infinite source version of the Johnson and Ettinger model.
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Table 6-17
Risks to Residents

Surface Soil (0 to 5 ft, Underneath the Manley Building)
Former Aliso Street MGP Sector C, Block N

Los Angeles, California
Risk Probabilities

Soil
Dermal Inhalation Inhalation of %

Carcinogen Ingestion Contact of Dust Indoor Vapor Summation Contribution
Benzene 1.37E-09 4.41E-10 - 5.63E-07 5.65E-07 99%
Naphthalene 2.78E-09 1.34E-09 - - 4.12E-09 1%
Summation  

4.15E-09 1.78E-09 - 5.63E-07 5.69E-07

Hazard Index-Child
Soil

Dermal Inhalation Inhalation of %
Noncarcinogen Ingestion Contact of Dust Indoor Vapor Summation Contribution
Acenaphthene - - - 4.65E-04 4.65E-04 0%
Anthracene - - - 1.85E-05 1.85E-05 0%
Benzene 2.79E-05 8.09E-06 - 2.83E-03 2.87E-03 1%
Total C-PAHs 1.20E-04 5.20E-05 6.11E-06 - 1.78E-04 0%
Benzo(g,h,i)perylene 5.59E-04 2.43E-04 2.86E-05 - 8.31E-04 0%
Fluoranthene 7.48E-05 3.25E-05 1.64E-07 - 1.07E-04 0%
Fluorene 3.52E-06 1.53E-06 - 3.37E-04 3.42E-04 0%
Naphthalene 9.46E-06 4.12E-06 - - 1.36E-05 0%
Phenanthrene 4.38E-05 1.90E-05 - 1.87E-01 1.87E-01 96%
Pyrene 2.17E-04 9.44E-05 4.75E-07 - 3.12E-04 0%
Toluene - - - 6.86E-04 6.86E-04 0%
m,p-Xylenes - - - 1.63E-03 1.63E-03 1%
Summation

1.06E-03 4.55E-04 3.53E-05 1.93E-01 1.95E-01
Definitions:

Italics - Risk estimates are from volume weighted results (See Appendix I).

Removal Action Completion Report
Aliso Sector C - Block N Page 1 of 1

Tetra Tech, Inc.
December 2005



Table 6-17
Risks to Residents

Surface Soil (0 to 5 ft, Underneath the Manley Building)
Former Aliso Street MGP Sector C, Block N

Los Angeles, California
Risk Probabilities

Soil
Dermal Inhalation Inhalation of %

Carcinogen Ingestion Contact of Dust Indoor Vapor Summation Contribution
Benzene 1.37E-09 4.41E-10 - 5.63E-07 5.65E-07 99%
Naphthalene 2.78E-09 1.34E-09 - - 4.12E-09 1%
Summation  

4.15E-09 1.78E-09 - 5.63E-07 5.69E-07

Hazard Index-Child
Soil

Dermal Inhalation Inhalation of %
Noncarcinogen Ingestion Contact of Dust Indoor Vapor Summation Contribution
Acenaphthene - - - 4.65E-04 4.65E-04 0%
Anthracene - - - 1.85E-05 1.85E-05 0%
Benzene 2.79E-05 8.09E-06 - 2.83E-03 2.87E-03 1%
Total C-PAHs 1.20E-04 5.20E-05 6.11E-06 - 1.78E-04 0%
Benzo(g,h,i)perylene 5.59E-04 2.43E-04 2.86E-05 - 8.31E-04 0%
Fluoranthene 7.48E-05 3.25E-05 1.64E-07 - 1.07E-04 0%
Fluorene 3.52E-06 1.53E-06 - 3.37E-04 3.42E-04 0%
Naphthalene 9.46E-06 4.12E-06 - - 1.36E-05 0%
Phenanthrene 4.38E-05 1.90E-05 - 1.87E-01 1.87E-01 96%
Pyrene 2.17E-04 9.44E-05 4.75E-07 - 3.12E-04 0%
Toluene - - - 6.86E-04 6.86E-04 0%
m,p-Xylenes - - - 1.63E-03 1.63E-03 1%
Summation

1.06E-03 4.55E-04 3.53E-05 1.93E-01 1.95E-01
Definitions:

Italics - Risk estimates are from volume weighted results (See Appendix I).
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Table 6-18
Volatile Chemical Maximum Predicted Concentrations in Groundwater 

Former Aliso Street Manufactured Gas Plant
Sector C - Block N, Los Angeles, California

Entire Site
Acenaphthene 3.48E+01 - 370
Acenaphthylene 1.31E+00 - -
Anthracene 1.32E-01 - 1,800
Benzene 6.47E-01 1 0.35
Benzene4 4.96E-01 1 0.35
n-Butylbenzene 6.12E-01 - 240
sec-Butylbenzene 5.44E-01 - 240
tert-Butylbenzene 1.72E-01 - 240
Dicyclopentadiene3 3.97E-01 - 180
Ethylbenzene 7.64E-01 700 1,340
Fluorene 8.20E-01 - 240
Isopropylbenzene 7.05E-03 - 660
p-Isopropyltoluene 6.92E-02 - -
m-Xylene 4.59E-01 - 210
Naphthalene 7.41E+03 17 0.11
Naphthalene4 1.64E+01 17 0.11
o-Xylene 4.44E-01 - 210
Phenanthrene 2.79E+01 - -
n-Propylbenzene 9.63E-01 - 240
Tetrachloroethene 7.14E-02 - 0.1
Toluene 5.56E-01 150 720
1,2,4-Trimethylbenzene 5.23E-01 - 12
1,3,5-Trimethylbenzene 1.40E-01 - 12

Definitions:
µg/l - Micrograms per liter.  

Notes:
Predicted concentration in groundwater exceeds potentially applicable criterion.

1 - California Maximum Contaminant Level (MCL) (2002), 
except for naphthalene the value is the Notification Limit (DHS 2005).

2 - USEPA Region 9 Preliminary Remediation Goals (PRGs) (2004).
3 - PRG is recalculated using updated toxicity data.
4 - Concentration based on volume-weighted analysis.

Maximum predicted 
concentration in groundwater

(µg/l)
CA MCL1 

(ug/l)

Tap water 
PRG2 

(ug/l)Chemical

Removal Action Completion Report
Aliso Sector C - Block N Page 1 of 1

Tetra Tech, Inc.
December 2005



Link Union Station  October 2016 
Draft Phase I Environmental Site Assessment 

 

 

   

 

(THIS PAGE INTENTIONALLY LEFT BLANK) 



Link Union Station  October 2016 
Draft Phase I Environmental Site Assessment 

 

 

   

J-66 - Former Aliso Sector Denny Site, 530 E. Ramirez Street 
  



Link Union Station  October 2016 
Draft Phase I Environmental Site Assessment 

 

 

   

 

(THIS PAGE INTENTIONALLY LEFT BLANK) 

















































































































































































































































































Link Union Station  October 2016 
Draft Phase I Environmental Site Assessment 

 

 

   

 

(THIS PAGE INTENTIONALLY LEFT BLANK) 



Link Union Station  October 2016 
Draft Phase I Environmental Site Assessment 

 

 

   

J-67 - Piper Technical Center, 555 Ramirez Street 
  



Link Union Station  October 2016 
Draft Phase I Environmental Site Assessment 

 

 

   

 

(THIS PAGE INTENTIONALLY LEFT BLANK) 



 
 
 QUARTERLY GROUNDWATER 
 MONITORING REPORT 
 FIRST QUARTER, 2016  
 Piper Technical Center 
 555 Ramirez Street 
 Los Angeles, California  

	   April 1, 2016 
 

Prepared for: 
 
 
 
 
 
 
 
 
 
 

Geotechnical Engineering Group 
 

Prepared by: 
 

PINNACLE 
ENVIRONMENTAL TECHNOLOGIES 

2 Santa Maria 
Foothill Ranch, California  92610 

(949) 470-3691 
 

  

Keith G. Thompson, P.G., C.Hg.   William E. Malvey  
Principal        Principal



EXECUTIVE SUMMARY 
 
This report summarizes the quarterly monitoring and sampling activities completed by 
Pinnacle Environmental Technologies (Pinnacle) at Piper Technical Center, located at 555 
Ramirez Street, Los Angeles, California.  This site is the location of the headquarters facility 
for the Los Angeles Police Department (LAPD). 
 
The following summary and conclusions are based on the results of this sampling event: 
 
§ Quarterly groundwater monitoring and sampling activities were completed on March 21, 

2016 on thirteen groundwater monitoring wells installed at the site.  The depth to 
groundwater in each well was measured to the nearest 0.01 foot. 

§ The average groundwater elevations in the wells increased 0.20 feet since the previous 
sampling event on December 27, 2015.  The historic high average elevation was 254.61 
feet MSL measured on September 14, 2001.  The historic low average elevation was 
250.31 feet MSL measured on September 14, 2015.   

§ Groundwater flow is toward the south-southwest at a calculated gradient of 0.001 
feet/foot.   

§ Potable water is not produced within at least one mile of the site.  The nearest wells have 
been designated as inactive since at least 1975. 

§ Dissolved-phase TPHG was detected in ten of the thirteen sampled wells at 
concentrations from 400 micrograms per liter (ug/L) (in wells MW-4 and MW-6) to 
34,000 ug/L (in well MW-11).  The historic high dissolved-phase TPH concentration was 
74,815 ug/L in well MW-11 on January 15, 2007. 

§ Dissolved-phase BTEX is currently present in nine of the thirteen wells sampled at the 
site.  Benzene was detected in nine wells at concentrations from 2.5 micrograms per liter 
(ug/L) (in well MW-6) to 150.8 ug/L (in well MW-3).  Benzene concentrations were not 
significantly different than last quarter results.  The historic high dissolved-phase benzene 
concentration was 1,082.6 ug/L in well MW-11 on September 16, 2003. 

§ MTBE was detected in three wells at concentrations from 3.2 micrograms per liter (ug/L) 
(in well MW-4) and 17.7 ug/L (in well MW-2).  Concentrations of MTBE were similar to 
last quarter results.  

§ Dissolved-phase TBA, ETBE, TAME, and DIPE were not detected in any of the 
groundwater well samples.  There are no historical detections of these compounds.   

§ Dissolved-phase vinyl chloride was detected in each of the groundwater well samples at 
concentrations from 2.1 ug/L (MW-3) to 67.7 ug/L (MW-6).  Vinyl chloride results were 
generally higher than the last quarter results.  The results from wells MW-12 and MW-13 
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were lower that last quarter.  The historic high concentration of vinyl chloride was 237.9 
ug/L measured on December 10, 2010. 

§ Dissolved-phase cis-1,2-DCE was detected in eleven of the groundwater well samples at 
concentrations from 3.0 ug/L (MW-4) to 69.6 ug/L (MW-2).  The cis-1,2-DCE results 
from this quarter were higher in a majority of the wells compared to the last quarter 
results.  The historic high dissolved-phase cis-1,2-DCE concentration was 178.6 ug/L in 
well MW-8 on June 11, 2004. 

§ Dissolved-phase trans-1,2-DCE was detected in seven of the groundwater well samples at 
a concentration from 0.8 ug/L (MW-7) to 4.9 ug/L (MW-2).  The historic high dissolved-
phase trans-1,2-DCE concentration was 40.1 ug/L in well MW-2 on December 31, 2004. 

§ Dissolved-phase isopropylbenzene was detected in nine of the groundwater well samples 
at concentrations from 1.4 ug/L (MW-6) and 140.2 ug/L (MW-11).  Isopropylbenzene 
concentrations were similar to last quarter results except for well MW-11, where it was 
significantly lower.  The historic high dissolved-phase isopropylbenzene concentration, 
344.8 ug/L, was in well MW-11 from the third quarter 2013 sampling event. 

§ Dissolved-phase naphthalene was detected in five of the groundwater well samples at 
concentrations from 11 ug/L (MW-6) to 2,410 ug/L (MW-11). 

 
These results suggest that a set of historical onsite sources of contamination (underground 
storage tanks and the previous manufactured gas plant) as well as upgradient sources of 
contamination have contributed to the dissolved-phase contaminants detected at depth. 
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INTRODUCTION 
 
This report summarizes the quarterly monitoring and sampling activities completed by 
Pinnacle Environmental Technologies (Pinnacle) at Piper Technical Center, located at 555 
Ramirez Street, Los Angeles, California.  The Piper Technical Center is approximately 66 
acres in size.  It is operated by the City of Los Angeles, which provides numerous services 
such as vehicle repair, a police crime laboratory, police helicopter base, General Services 
yard, construction and maintenance shops, and various other services in support of City 
activities.  Pinnacle completed this work on the behalf of the Los Angeles Department of 
Public Works, Bureau of Engineering, Geotechnical Engineering Group (GEO).  
 
 
BACKGROUND 
 
The site vicinity has long history of industrial, commercial and energy-related activities.  
Adjacent sites have been investigated to delineate natural crude oil seeps observed in the Los 
Angeles River channel.  Activities at other sites in the area have resulted in significant 
impacts to soil and groundwater.  SEMPRA Energy has conducted a comprehensive site 
investigation, risk assessment and remediation of the former Aliso Manufactured Gas Plant 
(MGP) site on which Piper Technical Center is located.  DTSC was the lead agency on the 
site providing oversight for the SEMPRA activities.  The City has not been required to 
conduct any work beyond quarterly monitoring and sampling. 
 
Fifteen current or former USTs have been installed at seven locations on site (Figure 2).  The 
USTs have or currently contain gasoline, diesel, jet-A (for City helicopters), transmission 
fluid, motor oil and waste oil.  City forces and Pinnacle have advanced approximately 75 
borings and installed and sampled and 13 four-inch groundwater monitoring wells.  There 
have been also 17 soil vapor probes (that have been removed), and nine groundwater 
monitoring wells drilled on site by SEMPRA Energy/Tetra Tech.  These wells are not 
included in this sampling event.   
 
 
SITE DESCRIPTION 
 
The site is located to the east of downtown Los Angeles at an approximate elevation of 
approximately 280 feet above mean sea level (MSL) (Figure 1).  The area is predominantly 
office and industrial buildings (mixed high-rise and lower multi-story).  It occupies a full city 
block.  Cesar Chavez Avenue, which crosses the Los Angeles River, is located immediately 
north of the site.  Lyon Street is west of the site.  Keller Street is located east of the site.  A 
railroad right-of-way and recently completed locomotive staging area is located between 
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Keller Street and the Los Angeles River.  Ramirez Street is located south of the site.  An 
elevated portion of the 101 Freeway is located at the southeast corner of the site (Figure 2). 
 
The site cover is a combination of asphalt and concrete and is generally flat-lying.  A single 
large structure with a central drive-through is located at the center of the site.  Local 
topography slopes away from this building.  Regional topography in the area rises to the 
north towards Chavez Ravine, which is approximately one and one-half miles to the north, 
and falls towards the east-southeast.  The Los Angeles River, which is located approximately 
300 feet east of the site, flows toward the south. 
 
Los Angeles County Flood Control District Well (LACFCD) #2765 is located approximately 
0.8 miles south of the site.  Depth to groundwater was measured in that well to be 62.6 feet in 
October 1975.  The well has been listed as inactive since 1975. 
 
 
GEOLOGY AND HYDROGEOLOGY 
 
The site is situated on unconsolidated alluvial Quaternary-age sediments of the Los Angeles 
River plain.  Low hills to the north contain outcrops of the Miocene-age Puente Formation, 
which is comprised of deep marine siltstones and fine-grained sandstones.  The subject site is 
underlain by approximately 100 feet of unconsolidated alluvial gravels, sands, and cobbles.  
Cobbles are more frequent with depth.  These sediments are in turn underlain by an 
indeterminate thickness of sediments of the Fernando Formation, which is also a late Tertiary 
Formation comprised of fine-grained marine and non-marine rocks. 
 
Groundwater in the area occurs at a depth of between 25 and 35 feet below ground surface in 
a perched aquifer comprised of alluvial sediments that overlie the relatively impermeable 
Fernando and Puente Formations.  Flow direction is consistently toward the Los Angeles 
River.   
 
The Union Station Oilfield is located 1,000 feet to the southwest and extends for another 
2,500 feet to the south-southwest along the Los Angeles River.  This field was discovered in 
1967 and produces small amounts of oil and gas from the Miocene-age Puente Formation at 
an approximate depth of 5,000 feet bgs.  No active oil wells are located within a 1/2–mile 
radius of the site.  Naturally-occurring oil seeps have been observed along the Los Angeles 
River adjacent to the site.   
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GROUNDWATER MONITORING AND SAMPLING 
 
Sampling was conducted on March 21, 2016.  Three wells located in Keller Street (MW-2, 
MW-3 and MW4) were paved over shortly before sampling was conducted in May 2012.  
They were subsequently uncovered in preparation for sampling in September 2012.  They 
were covered with asphalt again before sampling could be performed.  Each of these wells 
was then uncovered and raised so that they were available for sampling during subsequent 
sampling events.  Each of the Pinnacle wellheads was replaced prior to the March 2013 
sampling event.  The concrete apron and well cover at well PMW-4 required replacement 
again on October 6, 2015. 
 
The top-of-casing elevations were resurveyed by surveyors provided by the City of Los 
Angeles.  The depths to groundwater and to floating product (if present) in each well were 
measured to the nearest 0.01-foot.  The groundwater elevation in each well was calculated 
using the top-of-casing elevation data obtained from the top-of-casing surveys performed by 
the City of Los Angeles survey crew on February 21, 2013.   
 
Table 1 summarizes the historical and latest depth-to-groundwater and groundwater elevation 
data at the site.  Appendix A details the field procedures used during this quarterly sampling 
event.  
 
The groundwater elevations in the wells decreased an average of 0.05 feet since the previous 
sampling event on March 21, 2016.  The calculated groundwater gradient was 0.001 across 
the site on the monitoring date.  The flow direction was to the south (Figure 3).  The gradient 
has not appreciably changed since the last monitoring event. 
 
None of the wells contained measurable thicknesses of floating product on the sampling date.  
Pinnacle has not observed measurable floating product in wells at the subject site. 
 
The standing water in each of the accessible wells was purged prior to sample collection.  
Approximately 150 gallons of groundwater was purged from the 13 monitoring wells 
available for sampling. 
 
One groundwater sample was collected from each of the purged wells using a disposable 
Teflon bailer equipped with a low-flow bottom-emptying device.  The bailer was slowly 
lowered into the water column of the well to be sampled and withdrawn from the well when 
sufficient water was obtained to fill the sample containers.  The sample was slowly decanted 
into the sample containers to minimize agitation of the sample and release of volatile 
petroleum hydrocarbons from the sample.  The samples were placed in an ice chest cooled 
with ice for transport to the laboratory. 
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ANALYTICAL PROCEDURES 
 
The groundwater samples were delivered to a California state-licensed hazardous materials 
laboratory under proper chain-of-custody protocol for analysis.  The following analyses were 
completed: 
 
• Total Petroleum Hydrocarbons – full-range scan (TPHG/TPHD/TPHWO) using EPA 

Method 8015M. 
 
• Volatile Organic Compounds (VOCs), including benzene, toluene, ethylbenzene, and 

xylenes (BTEX) using EPA Method 8260B. 
 
• Fuel oxygenates ethyl-tertiary-butyl-ether (ETBE), tertiary-amyl-methyl-ether (TAME), 

diisopropyl ether (DIPE), tertiary-butyl-alcohol (TBA), and methyl-tertiary-butyl-ether 
(MTBE) using EPA Method 8260B. 

 
• Semi-Volatile Organic Compounds (SVOCs) using EPA Method 8270C. 
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RESULTS 
 
The following results were obtained during this groundwater sampling event: 
 
• The groundwater elevations in the individual wells increased an average of 0.20 feet 

since the previous sampling event on December 27, 2015.  The historic high elevation 
was 254.61 feet MSL measured on September 14, 2001.  The historic low elevation of 
250.31 feet MSL was observed on September 14, 2015 (Table 1). 

 
• Groundwater flow direction was to the south.  The potentiometric surface is a nearly 

planar surface below the site based on the available well data (Figure 3).  The calculated 
gradient was 0.001 feet per foot (ft/ft). 

 
§ Dissolved-phase TPHG was detected in ten of the thirteen sampled wells at 

concentrations from 400 micrograms per liter (ug/L) (in wells MW-4 and MW-6) to 
34,000 ug/L (in well MW-11).  The historic high dissolved-phase TPH concentration was 
74,815 ug/L in well MW-11 on January 15, 2007 (Table 2, Figure 4). 

 
• Dissolved-phase TPHD and TPHWO was not detected in any of the groundwater samples 

(Table 2). 
 
§ Dissolved-phase BTEX is currently present in nine of the thirteen wells sampled at the 

site.  Benzene was detected in nine wells at concentrations from 2.5 micrograms per liter 
(ug/L) (in well MW-6) to 150.8 ug/L (in well MW-3).  Benzene concentrations were not 
significantly different than last quarter results.  The historic high dissolved-phase benzene 
concentration was 1,082.6 ug/L in well MW-11 on September 16, 2003 (Table 3, Figure 
5). 

 
§ MTBE was detected in three wells at concentrations from 3.2 micrograms per liter (ug/L) 

(in well MW-4) and 17.7 ug/L (in well MW-2).  Concentrations of MTBE were similar to 
last quarter results (Table 4, Figure 6).  

 
• Dissolved-phase TBA, ETBE, TAME, and DIPE were not detected in any of the 

groundwater well samples.  There are no historical detections of these compounds  
 (Table 4). 
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