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1.0 INTRODUCTION 
 

This 2009 Operations, Maintenance, and Monitoring (OM&M) Annual Report (Annual 
Report) has been prepared by C2 REM on behalf of the Del Amo Respondents to 
summarize the OM&M activities conducted at the Del Amo Waste Pits Operable Unit 
(Waste Pits) site located in Torrance, California, pursuant to requirements in the 
Administrative Order (AO) for Remedial Action, Docket No. 99-08, Del Amo Waste Pits 
Operable Unit, Torrance, California, United States Environmental Protection Agency 
(USEPA), 1999, and the Operations, Maintenance and Monitoring Manual for the Del 
Amo Waste Pits Operable Unit, Torrance, California, Parsons Engineering Science, 1999 
(OM&M Manual). 
 
This Annual Report provides a summation of the OM&M activities conducted from 
January 2009 through December 2009 at the Waste Pits during the 10th year of operation 
of the Phase I remedy (e.g., multi-layer cap, soil vapor monitoring probes) and the 3rd year 
operation of the Phase II remedy (i.e., Soil Vapor Extraction/Insitu Biodegradation 
Technology System [SVE/IBT System]).   
 
This Annual Report includes discussions on:  
 

1)   OM&M activities for the Cap Gas Collection and Treatment System (Cap Gas 
System) and SVE/IBT System;  

2)   Monthly perimeter well monitoring; 
3)  Inspections (pursuant to both quarterly requirements, post rain, and seismic 

events) of the cover system, drainage systems, Cap Gas System, SVE/IBT 
System and general physical site characteristics; 

4)  Summaries of maintenance; and, 
5)  Monument survey results. 

 
The remainder of this Annual Report is outlined in the following sections:   
 

2.0  Site History 
3.0  Systems Operation and Monitoring  
4.0  Inspections  
5.0  Routine Maintenance  
6.0  Monument Survey Event   
7.0  Conclusions and Recommendations  
8.0  References 
  

2.0 SITE HISTORY 
 

The Waste Pits includes Lots 36 and 37 of the Los Angeles County Assessor’s Map and is 
located between Vermont Avenue (to the east) and Normandie Avenue (to the west) (see 
Figure 1.0).  The northern boundary of the property is a Los Angeles Department of Water 
and Power easement, and the southern boundary is Del Amo Boulevard.  There is one 
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major petroleum and petrochemical pipeline corridor located within the property on the 
southern boundary of the Waste Pits property. 
 
The Waste Pits includes two adjoining parcels of land (Lots 36 and 37), which contain six 
small rectangular pits (2-series pits) and three large rectangular impoundments (1-series 
pits) (see Figure 2.0).  Both the 1-series and the 2-series pits were used for the disposal of 
wastes and waste liquids during operation of a synthetic rubber manufacturing facility.  
The 2-series pits were located on the western side of Lot 36 and the 1-series pits, 1-B and 
1-C, were located on the eastern side of Lot 36.  Immediately east of Lot 36 is Lot 37, 
which contains a former large, rectangular impoundment designated as Pit 1-A.  Impacted 
soils from Pit 1-A were excavated in four phases from 1982 – 1984 to a depth of 6 feet at 
the east side of the pit and to a depth of 25 feet at the west side of the pit.  This excavation 
process was completed under the direction of the California Department of Health Services 
with jurisdiction for the Waste Pits under California Environmental Protection Agency’s 
Department of Toxic Substances Control (DTSC). 
 
As outlined in the Remedial Design Work Plan, Del Amo Pits Operable Unit, Torrance, 
California, Dames and Moore, 1998, the USEPA provided oversight for the construction 
and installation of the Phase I remedy including installation of the SVE wells (a 
component of the proposed Phase II remedy).  The Phase I remedy, which was performed 
on the 1-series and 2-series pits, consisted of a Resource Conservation and Recovery Act 
(RCRA) equivalent multi-layer cap, soil vapor monitoring probes, the Cap Gas System, 
security fences, deed restrictions, and surface and subsurface drainage features.  During 
2006, the treatment technology for site vapor was selected, designed, and installed.  The 
Phase II remedy, which is the SVE/IBT System, was placed into optimization testing and 
full-time operation on August 7, 2006. 
 

3.0 SYSTEMS OPERATION AND MONITORING 
 

3.1 CAP GAS SYSTEM OVERVIEW 
 
The Cap Gas System utilizes a series of perforated pipes within the sand layer of the multi-
layer cap to extract vapors that may build up beneath the cap.  C2 REM conducted the Cap 
Gas System monitoring activities pursuant to the requirements as approved by the USEPA 
and as presented in the report entitled Cap Gas Collection and Treatment Baseline 
Monitoring and Long-term Monitoring Recommendations Report, Del Amo Waste Pits 
Operable Unit, Los Angeles County, California, C2 REM 2000.  These monitoring 
activities were conducted to assess the efficiency of the Cap Gas System in the collection 
and treatment of fugitive soil vapor emissions from the sand layer within the cap.   
 
The Cap Gas System operates for 4 hours a day (10:00 am - 2:00 pm), 5 days a week 
(Monday - Friday).  The Cap Gas System is controlled via a programmable logic controller 
(PLC) unit with capabilities for remote start and stop.  In an effort to assess the efficiency 
and performance of the carbon units of the Cap Gas System, semi-monthly monitoring was 
conducted from four sample locations (i.e., 1) system influent, 2) effluent of the lead 
carbon vessel, 3) effluent of the secondary carbon vessel, and 4) system effluent).   
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3.1.1 SEMI-MONTHLY CAP GAS SYSTEM MONITORING RESULTS 
 
During semi-monthly monitoring, a site-dedicated photo ionization detector (PID) 
(calibrated to 5 parts per million [ppm] benzene) was used to measure total volatile organic 
compound (VOC) concentrations at each of the four sample locations.  As indicated in 
Table 1.0, influent sample readings ranging from 0.0 ppm to 1.2 ppm, and system effluent 
readings ranging from 0.0 ppm to 0.3 ppm were recorded during 2009.  As outlined in the 
OM&M Manual and the USEPA-approved carbon bed change-out protocol, system 
effluent readings greater than 5 ppm require action to assure that the Cap Gas System is 
operating in compliance.  The low concentrations detected at the Cap Gas System effluent 
were below the 5 ppm compliance action threshold (see Figure 3.0).  The field forms used 
to record results of the semi-monthly Cap Gas System monitoring events are presented in 
Appendix A. 
 
The guidelines established for carbon change-out of the Cap Gas System state that when 
VOC concentrations at the effluent are greater than 5 ppm and/or when the lead vessel 
efficiency (in relation to the system influent) falls within Zone 2 for two consecutive 
monitoring events or Zone 3 (see Figure 4.0), carbon shall be replaced.  The carbon 
canisters were last changed out on July 8, 2008.  The lead vessel efficiency has 
subsequently remained in Zone 1 for all of 2009. 
 
3.1.2 CAP GAS SYSTEM CONFIRMATION SAMPLING 
 
C2 REM, with the approval of the USEPA (December 4, 2002), has modified the scope 
and frequency of the annual confirmation sampling event for the Cap Gas System from an 
annual program to once every 5 years.  In addition, South Coast Air Quality Management 
District (SCAQMD) Method 25.1 has been eliminated from the required list of analyses 
for collected Cap Gas System samples due to the lack of relevant information obtained 
from the method, as well as the redundancy of using both SCAQMD Method 25.1 and 
USEPA Method TO14 (the latter of which provides an adequately detailed analysis of site 
constituents of concern [COC] and other related compounds).  
 
Based on the approved scope and frequency for confirmation sampling, the next sampling 
event will be conducted during the second quarter of 2010 (to coincide with the 2nd 5-year 
review) and thereafter in 2015. 
 
3.2 SVE/IBT SYSTEM OVERVIEW 
 
The SVE/IBT System was placed into optimization testing and full-time operation on 
August 7, 2006.  C2 REM conducted SVE/IBT System monitoring activities pursuant to 
the requirements as approved by the USEPA and as presented in the report entitled 
SVE/IBT Operations, Maintenance and Monitoring Manual, C2 REM 2006.  Additional 
information regarding the design and construction of the SVE/IBT System can be found in 
the following documents:  
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• Remedial Design Work Plan Addendum, C2 REM 2005 
• SVE/IBT Pre-Final Design Report Addendum, C2 REM 2005 
• Process Hazard Analysis Report ,Webb, Murray, & Associates 2005 
• SVE/IBT Operations, Maintenance, & Monitoring Manual, C2 REM 2006 
• SVE/IBT Final Design Report, C2 REM 2006 
• SVE/IBT Construction Quality Assurance Plan, C2 REM 2006 
• SVE/IBT Remedial Action Workplan, C2 REM 2006 

 
The SVE/IBT System utilizes the existing extraction/monitoring well network to extract 
vapors at the outer edges of the Waste Pits and inject re-circulated vapors along with 
generated oxygen (O2) to allow for enhanced vadose zone biodegradation to comply with 
the Record of Decision (ROD).  The ROD cleanup goal is to prevent the migration of 
contaminants, primarily benzene, from the Waste Pits such that they do not contribute a 
0.5% increase in concentration to the existing impacted groundwater underlying the Waste 
Pits.   
 
The SVE/IBT System final design includes injection at four SVE wells (3, 4, 8, and 9) and 
extraction at nine SVE wells (1, 2, 5, 6, 7, 10, 11, 12, and 20A) in sequence to enhance the 
natural aerobic degradation observed within the vadose zone (see Figure 5.0). 
 
The SVE/IBT System normally operates 8 hours per day (8:00 am – 4:00 pm), 5 days per 
week (Monday – Friday).  The SVE/IBT System is controlled via a PLC unit with 
capabilities for remote start and stop as well as alarm/emergency shutdown protocols.  The 
results of both the pre-system and short-term operations are presented in the Summary of 
SVE/IBT Pre-System Startup Operations Technical Memorandum, C2 REM 2007 and the 
Summary of SVE/IBT 3-Month Short-Term Operations Technical Memorandum, C2 REM 
2006. 
 
On November 8, 2006, short-term operations ended and the SVE/IBT System has been in 
long-term OM&M since that date.  Results from the 1st year of long-term operations are 
presented in the Soil Vapor Extraction Insitu Biodegradation Technology 1 Year Long-
Term OM&M Technical Memorandum, C2 REM 2008, and results from the 2nd year of 
long-term operations are presented in the 2008 OM&M Annual Report, C2 REM 2009. 
 
The results from the 3rd year long-term OM&M period for the SVE/IBT System are 
presented in this Annual Report.  Benzene is not the only constituent detected on the site; 
however, it is detected in concentrations above other constituents of interest (monthly 
laboratory results for benzene at the inlet of the SVE/IBT System average 22,725 ppm 
while ethylbenzene averages 480 ppm and toluene averages 63 ppm during this period).  
Therefore, given that the current SVE/IBT System performance parameters are chemical 
specific, benzene was selected for discussion purposes.  A summary of laboratory data is 
provided in Table 2.0. 
 
The information collected during this period includes field notes (see Appendix B), 
laboratory data (see Appendix C), and in-line sensor data (see Appendix D), which are 
discussed in detail in the following subsections.  The analysis of the collected information 
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indicates that the SVE/IBT System is performing at a level consistent with design 
parameters. 
 
3.2.1 SVE/IBT SYSTEM OM&M ACTIVITIES 
 
On January 1, 2009, the 3rd year of the long-term OM&M activities began and included 
semi-monthly field monitoring (see Appendix E) and monthly laboratory sampling of the 
SVE/IBT System, monthly perimeter well monitoring (wells A, B, C, D, and H), and 
quarterly full-scale field monitoring of all perimeter, cluster, vacuum performance, and 
SVE wells (see Appendix F for field monitoring results).   
 
The SVE/IBT System was monitored at the following four stations (see Figure 6.0): 
 

• Station 1 - Influent: (the combined flow of the nine extraction wells);  
• Station 2 - Post Ambient Air: the diversion loop (to the granulated activated carbon 

beds) just after the ambient air intake; 
• Station 3 - Carbon Vessel 1 (C1):  at the effluent of the primary carbon vessel; and,  
• Station 4 - Effluent: the effluent stack. 

 
These four measurement points were monitored for VOCs, O2, carbon dioxide (CO2), and 
flow rate using hand-held monitoring equipment.  Corresponding in-line measurements 
from the PLC system were also recorded where applicable.  The SVE/IBT System in-line 
sensors record the following parameters:  O2, flow rate, % lower explosive limit (LEL), 
temperature, relative humidity, and benzene (ppm) (see Figure 6.0 for the location of each 
in-line sensor). Along with the field monitoring that was conducted, samples were also 
obtained from the SVE/IBT System enclosure at the four sample stations once a month and 
analyzed for VOCs using USEPA Method 8260B and for fixed gases (i.e., O2, CO2, 
nitrogen, carbon monoxide, and methane) using American Society of Testing and 
Materials (ASTM) Method 1946. 
 
Additionally, full-scale field monitoring was conducted quarterly from all cluster, vacuum 
performance wells, and SVE injection and extraction wells (see Appendix F).  Perimeter 
wells were monitored monthly (wells A, B, C, D, H) and quarterly (wells E, F, G, I, J, K, 
L) for VOCs, O2, and CO2 to ensure that soil vapors do not migrate beyond the areal extent 
of the cap boundaries (see Figure 5.0 for well locations).1  The procedures for monitoring 
the wells included measuring well pressure (inches of water), purging the appropriate well 
volume and analyzing vapors from each well with a PID calibrated to benzene and a RKI 
Eagle that measures O2, LEL, and CO2.   
 
3.2.1.1 SVE/IBT System Monitoring Results  
 
Based on laboratory results, the benzene concentrations at the inlet ranged from 9,400 ppm 
to 59,000 ppm with an average of 22,725 ppm.  The benzene concentrations at post 
ambient air ranged from 230 ppm to 4,800 ppm.  The benzene concentrations at the outlet 
                                                 
1 Pursuant to USEPA request (August 15, 2008), C2 REM began monitoring perimeter wells A, B, C, D, and 
H monthly starting in August 2008.  
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of C1 ranged from non-detect (ND) to 3,400 ppm.  The benzene concentrations at the 
effluent were all ND (see Table 2.0).  Benzene concentrations at Stations 1-4 demonstrated 
that the SVE/IBT System was effective in controlling LEL conditions and maintaining 
acceptable emission limits (i.e., less than 50 ppm) (see Figure 7.0).  O2 concentration at 
inlet ranged from 9.2% to 16% with an average of 13.1%.  CO2 concentration at inlet 
ranged from 13% to 18% with an average of 15.1%.  In comparison to the 2008 O2 (16%) 
and CO2 (13%) average concentration, the average O2 concentration decreased while CO2 
increased.  This difference may be attributed to different operating scenarios during those 
times and/or an increase in biodegradation and the microbial population over time.  During 
2008, the oxygen generator was operated approximately 81% of the time during SVE/IBT 
System operation compared to 98% of the time in 2009 (see Section 3.2.2 for detailed 
discussion on operation scenarios). 
 
3.2.1.2 Cluster Well Monitoring Results 
 
The field data collected from the cluster wells during this operation period is presented in 
Table 3.0.  O2 concentrations ranged from 0% to 23.1% with an average of 17.2%.  CO2 
concentrations ranged from 0% to 37% with an average of 5.2%.  VOC concentrations 
ranged from 0 ppm to greater than 15,000 ppm (Note: PID range is 0-15,000 ppm).   
 
The primary function of the cluster wells is to assist in determining vertical soil vapor 
concentration profiles and evaluate the effectiveness of the SVE/IBT System. However, 
since the SVE/IBT System has been operating throughout 2009 and the vapors in the 
subsurface have been mixing, an accurate determination of the concentration of VOCs in 
each vertical soil profile cannot be assessed.  Instead, this data has been used to assess the 
effectiveness of the SVE/IBT System in increasing the O2 available for biodegradation.  In 
order to more accurately assess the vertical distribution of VOCs, the SVE/IBT System 
would need to be shut down for an expanded period of time and allow soil vapor 
concentrations to rebound prior to monitoring.  This data could then be compared to 
historic data to determine the system’s effectiveness and potential for satisfying remedial 
objectives. 
 
Results from the 2003 baseline laboratory confirmation sampling event are compared with 
field results obtained during the 3rd year long-term OM&M period in 2009 and presented 
in Figures 8.0 and 9.0.  O2 levels in 2009 generally continue to show increases compared to 
the 2003 O2 levels demonstrating that the SVE/IBT System is effective in the mixing of 
subsurface airflow and increasing the O2 available for biodegradation.  
 
3.2.1.3 Vacuum Performance Well Monitoring Results 
 
The field data collected from the vacuum performance wells during this operation period is 
presented in Table 4.0.  O2 concentrations ranged from 0.2% to 20.9% with an average of 
11%.  CO2 concentrations ranged from 0% to 34.4% with an average of 11.2%.  VOC 
concentrations ranged from 0 ppm to greater than 15,000 ppm (Note: PID range is 0-
15,000 ppm). 
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Results from the 2003 baseline laboratory confirmation sampling event are compared with 
field results obtained during the 3rd year long-term OM&M period in 2009 and presented 
in Figure 10.0.  O2 levels in 2009 continue to generally show increases compared to the 
2003 O2 levels demonstrating that the SVE/IBT System is effective in the mixing of 
subsurface airflow and increasing the O2 available for biodegradation. 
 
The primary function of the vacuum performance wells is to assess radius of influence of 
the SVE/IBT System.  The nature of the SVE/IBT System (e.g., air re-circulation) makes 
this observation difficult in subareas 1 and 2, and as such C2 REM’s use of these wells was 
to assess the O2 and vapor distribution between extraction and injection points. In subarea 
3, where extraction well 20A is located, no injection is occurring in the vicinity; therefore, 
the radius of influence from this extraction well was calculated using the following 
equation:  
    

   ROI=Rw*EXP
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where: 
 

ROI = radius of influence where pressure is equal to preset value; 
Rw   = well radius of the vapor extraction well; 
r      =  radial distance from the vapor extraction well; 
Patm =  atmospheric pressure or a preset value; 
Pr    =  pressure at a radial distance, r, from the vapor extraction well; and, 
Pw   =  pressure at the vapor extraction well. 

    
There were 2 monitoring locations (I”-1 and J’) used to calculate the radius of influence for 
extraction well 20A.  The results are 40.02 feet and 53.36 feet, respectively (see Table 5.0).  
 
3.2.1.4 SVE Well Monitoring Results 
 
The field data collected from the SVE wells during this operation period is presented in 
Table 6.0.  O2 concentrations ranged from 0% to 24.4% with an average of 8.7%.  The 
SVE wells exhibiting the lowest O2 concentrations are not connected to the SVE/IBT 
System and are located in areas not actively targeted for enhanced biodegradation.  CO2 
concentrations ranged from 0.6% to 44.2% with an average of 15.6%.  VOC 
concentrations ranged from 0 ppm to greater than 15,000 ppm (Note: PID range is 0-
15,000 ppm). 
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3.2.1.5 Perimeter Well Monitoring Results 
 
The field data collected from the perimeter wells during this operation period is presented 
in Table 7.0.  O2 concentrations ranged from 8.4% to 20.9% with an average of 16.5%.  
CO2 concentrations ranged from 0% to 12.8% with an average of 4.8%.  VOC 
concentrations measured with a PID ranged from 0 ppm to 0.6 ppm with and average of 
0.06 ppm. 
 
The continued low concentrations of VOCs detected at the perimeter wells indicate good 
control of injected air volumes, the cover system is performing as designed, and the 
contaminated soil vapors are not migrating beyond the cap boundaries (see Figure 11.0). 
 
3.2.2 SVE/IBT SYSTEM OPERATION SUMMARY  
 
During the 1st year long-term OM&M period in 2007, C2 REM tested various operating 
scenarios to assess the optimal conditions for O2 utilization.  Based on the results from the 
respirator/helium tracer test conducted by C2 REM from December 5, 2006, through 
January 2, 2007, conditions in the subsurface can become O2 saturated causing 
biodegradation to be suppressed.  As a result, the O2 generator was operated until the 
subsurface O2 concentration, as measured by an inline O2 meter at inlet of the SVE/IBT 
System, was approximately 18% to 19% and then was shut off in order to observe O2 
utilization rates at various levels.  The rates of O2 utilization were calculated for each O2 
level to determine the optimal conditions.  Based on the O2 in-line sensor at Station 1 
during this period, the highest average O2 utilization rate was 0.0020 at an O2 concentration 
of approximately 15%. 
 
During the 2nd year long-term OM&M period in 2008, C2 REM continued to maintain the 
optimal O2 concentration of approximately 15% by regulating the operation of the O2 
generator.  In 2008, the O2 generator operated for a total of 1,409 hours to maintain the 
optimal O2 level.  This is about 81% of the time of the system operation in 2008 in 
comparison of about 56% in 2007. The increased operation time of the O2 generator 
required to maintain the 15% optimal O2 concentration and the continued increase of CO2 
concentrations in 2008 are strong indications of an increase in biodegradation and an 
increase of the microbial population. 
 
During the 3rd year long-term OM&M period in 2009, C2 REM operated the O2 generator 
for a total of 1754.5 hours.  This is about 98% of the time the system operated in 2009 in 
comparison with about 81% in 2008.  The increased operation time of the O2 generator 
coupled with the continued increase of CO2 concentrations in 2009 are strong indications 
of continued increases in biodegradation and the microbial population (see Figure 12.0). 
 
From January 1, 2009, through December 31, 2009, the SVE/IBT System operated for 
1,788 hours out of 2,080 possible operation hours (assuming 8 hours/day, Monday-Friday).  
Down time during this period was attributed to carbon change-outs, monitoring, and 
system maintenance (see Table 8.0).  The overall operation efficiency during this period 
was 86%.  Total estimated operating parameters are as follows: 
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• Injected re-circulated air volume - approximately 4,312,656 standard cubic feet 

(scf) at an average flow rate of 40.2 standard cubic feet per minute (scfm); 
• Generated O2 gas injected - approximately 505,296 scf at an average flow rate of 

4.8 scfm and 91% purity; 
• Extracted air volume - approximately 5,138,712 scf at an average flow rate of 47.9 

scfm; and, 
• Treated air volume - approximately 826,056 scf at an average flow rate of 7.7 scfm.  

 
During this OM&M period, the SVE/IBT System operated in a manner consistent with 
design parameters and has effectively removed approximately 8,262 kg (18,178 lbs) of 
benzene via degradation (6,536 kg [14,379 lbs]) and adsorption (1,726 kg [3,799 lbs]).  
Table 9.0 provides the parameters and calculations used to estimate the total mass of 
benzene removed through degradation and adsorption.  Based on in-line sensor treatment 
rate data, the SVE/IBT System is adsorbing approximately 7.7 kg/day (17 lbs/day) of 
benzene through the carbon beds, and is degrading approximately 17.9 kg/day (40 lbs/day) 
of benzene insitu (as measured by O2 utilization). 
 
Approximately 3,496 kg (7,700 lbs) of VOCs (of which 95% is benzene) were absorbed on 
both the primary and secondary vessels.  There were 10 carbon change-outs conducted 
during this period for an average of 388 kg (856 lbs) of VOCs adsorbed per carbon 
change-out (see Table 10.0).  The observed carbon usage during this period was 
approximately a 5:1 carbon to benzene ratio. 
 
Since the startup of the SVE/IBT System on August 6, 2006, approximately 31,946 kg 
(70,431 lbs) of benzene have been removed from the Waste Pits (approximately 24,425 kg 
[53,849 lbs] through degradation and approximately 7,521 kg [16,582 lbs] through 
adsorption to carbon). 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 13.0 
SVE/IBT System 
Operation –  
Total Benzene 
Removed 
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4.0 INSPECTIONS 
 
Quarterly inspections with the USEPA, DTSC, or their designee were conducted quarterly 
in accordance with the OM&M Manual (Section 4.0) on March 27, 2009; June 26, 2009; 
September 16, 2009; and November 4, 2009, for the cover system, the Cap Gas System, 
the SVE/IBT System, surface and subsurface water drainage systems, security fences, and 
access roads (see Appendix G).   
 
Additionally, the SVE well heads, which are capped with blank tee flanges and are not 
currently connected to the SVE/IBT System, were inspected and monitored for leaks 
utilizing a PID calibrated to benzene.  These inspections are conducted quarterly and will 
continue at this frequency throughout the SVE/IBT System’s operations (see OM&M 
Manual, Section 6.2.1).   
 
C2 REM conducted post-rain inspection events on February 10, 2009; February 18, 2009; 
December 8, 2009; and December 14, 2009, to identify matters of concern and/or areas in 
need of repair.  Post-rain inspection events are conducted following periods of heavy 
rainfall, defined as every rainfall of 1 inch or greater within a 24-hour period. 
 
C2 REM conducted a post-seismic inspection event on May 18, 2009, to identify matters 
of concern and/or areas in need of repair following an earthquake that occurred on May, 
17, 2009.  The earthquake was approximately a 4.7 magnitude with an epicenter in 
Lennox, California, which is approximately 6.5 miles from the site.  Post-seismic 
inspection events are required following a seismic event greater than 4.5 and less than or 
equal to 6.2 miles from the site.  As an additional precaution, the SVE/IBT System was 
temporarily shut down in order to pressure test the conveyance lines and test for leaks. 
 
The completed inspection forms used during quarterly, post-rain inspection events, and 
post-seismic events are presented in Appendix G.   
 
4.1 SUMMARY OF COVER SYSTEM INSPECTION EVENTS 
 
During the cover system inspection events, no unusual or significant settlement, erosion, 
sediment build-up, slope instability, or shifting were observed.  A few areas exhibited 
some evidence of burrowing animals, slight vegetation stress, and minor vertical cracking, 
which were tended to during routine site maintenance.  The temporary above-ground 
irrigation system, which was installed in July of 2007 to assist with re-establishing the 
cover system vegetation, has performed well in preventing excessive vegetation die-back.  
The results of the C2 REM cover system inspection events are presented in Table 11.0.  
Given that this is the 10th year of operation, a survey of the monuments will take place in 
2010. 
 
4.2 SUMMARY OF CAP GAS SYSTEM INSPECTION EVENTS 
 
Inspection of the Cap Gas System included observations of the above-ground components 
including: air intake and outlet collection headers, inlet and outlet valves, hoses and 
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fittings, two 55-gallon carbon canisters, an extraction blower, sampling ports, and a 
moisture separator canister.  The results of the Cap Gas System inspection events are 
presented in Table 12.0.  C2 REM did not observe any significant repair/maintenance 
issues with the Cap Gas System.  
 
4.3 SUMMARY OF SURFACE AND SUBSURFACE DRAINAGE INSPECTION 

EVENTS 
 
The concrete-lined drainage swales, catch basins, and drainage culverts were visually 
inspected by C2 REM to identify the presence of cracks, soil slumping, sediment build-up, 
separation, and the accumulation of vegetative debris (see Tables 13.0 and 14.0).  The 
results of the surface and subsurface drainage inspection events did not reveal any 
significant issues with cracking, soil slumping, sediment build-up, separation, or the 
accumulation of vegetation.  
 
4.4 SUMMARY OF SECURITY FENCE AND ACCESS ROAD INSPECTION 

EVENTS 
 
Visual inspections of the security fence and gates were performed to identify breaks, 
settlement damage, loose tension, and corrosion (see Table 15.0).  The gravel access road 
was inspected to identify dispersion of gravel, vegetation overgrowth, and excessive 
growth.  C2 REM did not observe any significant repair issues regarding the access road 
(see Table 16.0).  Breaks, damage, and general signs of deterioration of the perimeter fence 
were repaired as part of routine maintenance.   
 
4.5 SUMMARY OF SVE/IBT INSPECTION EVENTS 
 
Inspection of the SVE/IBT System included visual assessments of system conditions as 
well as mechanical assessments on an as-needed basis (see Table 17.0).  Visual inspections 
were conducted on above-ground components and included the following:  
 

• SVE wellheads; 
• Ball valves; 
• Sampling ports; 
• Fittings; 
• Carbon absorber vessels; 
• Blowers A & B; 
• O2 generator; 
• System in-line sensors; and, 
• PLC and data recorders. 
 

No significant repairs were made to the SVE/IBT System in 2009.  Periodic calibration and 
maintenance were performed on the in-line sensors.  Sensors that needed repair were 
returned to the manufacturer and re-installed following corrective measures (Note: Due to 
the location and type of sensors, the SVE/IBT System remained operational during sensor 
repair periods.) 
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5.0 ROUTINE MAINTENANCE 
 
C2 REM conducted routine system maintenance to:  1) assure that the integrity of the 
completed containment system is maintained; 2) reduce the probability of malfunction;  
3) provide a mechanism for early detection of system failures; 4) repair identified system 
failures; and, 5) ensure the efficient management of OM&M activities (see Appendix B for 
field daily reports).  Repairs of failed and non-functional components of the Phase I and 
Phase II remedy were conducted pursuant to Section 10.0 of the OM&M Manual. 
 
5.1 COVER SYSTEM 
 
Routine maintenance of the cover system included control of weeds, vegetation (turf 
height), and burrowing animals.  Regularly scheduled mowing of the California grass mix 
on the cap and the surrounding areas has maintained the required turf height (maximum 
grass height of 1 foot) and helped control potential fire outbreaks by eliminating the build-
up of dry grass thatch.  The occurrence of burrowing animals has been regulated via pest 
control companies in order to prevent damage to the cover system.  Stressed vegetation has 
been addressed with the installation of an above-ground irrigation system, which was 
routinely operated by C2 REM field staff throughout 2009.   
 
5.2 GAS COLLECTION AND TREATMENT SYSTEM 
 
C2 REM conducted semi-monthly visual observations of the Cap Gas System’s above-
ground components and on-site system enclosure to identify potential maintenance 
requirements and/or repairs.  C2 REM staff routinely accessed and viewed the PLC viewer 
to assure that the mechanical components of the blower motor and control unit were 
operating as designed to reduce the probability of malfunction.   
 
5.3 SVE/IBT SYSTEM 
 
SVE/IBT components that require routine maintenance and monitoring to ensure proper 
functioning include inline meters (five O2, five LEL,  five flow/temperature, three 
temperature, one relative humidity, one pressure sensor, two air-moisture separator level 
switches, and one effluent PID meters).  Also, included in SVE/IBT components is one O2 
generator, two blowers, and four automated check valves.  C2 REM performs daily visual 
confirmation of the functioning and trends of each component through accessing the VNC 
viewer remotely from the office to assure that these components are operating as designed 
to reduce the probability of malfunction.  C2 REM conducted on-site semi-monthly visual 
observations of the SVE/IBT System’s above-ground components and system enclosure to 
identify potential maintenance requirements and/or repairs.  Routine maintenance items 
conducted on the SVE/IBT System in 2009 included replacement of sample ports, change-
out of carbon, calibration/repair of in-line meters, greasing of the O2 generator blower, and 
changing of the O2 generator belts, and changing of the effluent PID lamp.  Additionally, 
semi-monthly SVE/IBT field monitoring is conducted with field instruments to compare 
the readings with the in-line meters to assess any significant deviations.  Furthermore, 
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C2 REM performs routine calibration of the O2, LEL, and effluent PID meters to ensure 
ideal gas ranges are present in each meter. 
 
5.4 SURFACE AND SUBSURFACE DRAINAGE SYSTEMS 
 
As part of the scheduled landscape and maintenance of the site cover system, the surface 
and subsurface drainage systems were routinely inspected for any cracking, settlement, 
and/or debris build-up.  C2 REM regularly cleaned the surface drainage swales and catch 
basins of vegetative debris or sediment build-up.  Minor caulking repairs were made to v-
ditch joints that showed signs of weathering; however, no additional maintenance or repair 
of the surface and subsurface drainage systems was required in 2009. 
 
5.5 ACCESS ROAD  
 
The gravel access road was routinely inspected for the dispersion of gravel and/or 
vegetation overgrowth.  The access road was regularly cleared of encroaching vegetative 
material during scheduled landscape maintenance activities.  The existing gravel access 
road was well-maintained and no repair was required in 2009.  
 
5.6 SECURITY AND PERIMETER FENCE 
 
The perimeter fence was routinely inspected for damage as part of the normal property 
maintenance.  C2 REM regularly repaired sections of the perimeter fence exhibiting stress 
or structure damage in 2009.    
 
5.7 ON-SITE TRAILERS AND STORAGE BIN 
 
The on-site trailer and storage bin are routinely inspected for damage and incidents of 
vandalism.  C2 REM observed three incidents of vandalism on the property in 2009.  There 
were two incidents that involved spray painting of the on-site trailer while the 3rd involved 
theft of on-site security cameras.  All three instances were remediated and police reports 
were filed with the proper authorities.  Additionally, in an effort to further deter individuals 
from approaching on-site structures and to protect integral remedial system components, 
new cameras, motion detection sensors, and an alarm system were installed in 2009. 
 

6.0 MONUMENT SURVEY EVENT 
 
After completion of the final cover system, eight survey monuments were installed at 
various locations to monitor ground movement and settlement, and to assess when primary 
consolidation had been reached.  The general location of each survey monument is 
provided on Figure 2.0.  C2 REM conducted the last monument survey event on 
January 10, 2005.  These results were compared to the baseline event conducted in 2000 
and the comparison showed the cap did not undergo any significant settlement or grade 
adjustments.  Pursuant to the OM&M Manual, after primary consolidation has been 
reached, the monument survey frequency shall be every 5 years.  Therefore, the next 
monument survey event is scheduled for the 1st quarter of 2010. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Following the 10th year of operation of the Phase I remedy (e.g., multilayer cap, soil vapor 
monitoring probes) and the 3rd year of operation of the Phase II remedy (i.e., SVE/IBT 
System), the Waste Pits is in good condition and the implemented remedies are functioning 
as designed.   
 
The semi-monthly monitoring frequency of the Cap Gas System appears appropriate at this 
time and no modification is proposed. The cover system and the other associated systems 
have performed well during the 10th year of operation, and the required inspection 
requirements and monitoring frequency are adequate to assess whether the remedies for the 
Waste Pits are functioning as designed.   
 
The analysis of the collected data indicates that the SVE/IBT System is performing at a 
level consistent with design parameters.  Data collected from the PLC unit, laboratory data, 
and field data support the overall conclusion that the SVE/IBT System is effective and that 
biodegradation of on-site COCs is occurring.  The current estimate is that the SVE/IBT 
System is degrading approximately 17.9 kg (40 lbs) of benzene per day and adsorbing 
approximately 7.7 kg (17 lbs) of benzene per day.  To date, the SVE/IBT System has 
removed approximately 31,946 kg (70,431 lbs) of benzene from the Waste Pits 
(approximately 24,425 kg [53,849 lbs] through degradation and approximately 7,521 kg 
[16,582 lbs] through adsorption to carbon) (see Figure 13.0). 
 
The monitoring results from the SVE/IBT System show an increase in CO2 concentrations 
with an increase in O2 injection during this period.  The increased operation time of the O2 
generator and the continued increase of CO2 concentrations in 2009 are strong indications 
of an increase in biodegradation and an increase of the microbial population (see Figure 
12.0).  The frequencies of field monitoring of the SVE/IBT System, lab sample collection, 
perimeter well monitoring, and full scale monitoring of cluster, vacuum performance, and 
SVE wells appear appropriate and no modification is proposed.  C2 REM will continue to 
closely monitor the SVE/IBT System to assess and maintain optimal conditions for O2 
utilization. 
 
Regularly scheduled maintenance and inspection activities have assisted in the early 
identification of possible repair issues with limited system operation interruption.  Issues 
requiring action were quickly identified, assessed, and rectified in 2009.  C2 REM will 
continue to closely monitor the Phase I and II remedy components in 2010 during routine 
and non-routine inspections. 
 
Further inspections and monitoring activities for 2010 shall be conducted in accordance 
with the schedule provided in Table 18.0. 
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Table 1.0
2009 Semi-Monthly Cap Gas System Monitoring Results

Del Amo Waste Pits

Influent Effluent Influent Effluent Zone 1 Zone 2 Zone 3

1/8/2009 0.7 0.2 0.5 0.1 62 106 150 180 71.4% 86% x

1/22/2009 0.6 0.1 0.1 0.1 61 111 150 170 83.3% 83% x

2/5/2009 1.2 0.2 0.2 0.2 61 110 151 172 83.3% 83% x

2/19/2009 0.9 0.1 0 0 62 113 150 187 88.9% 100% x

3/5/2009 1 0.3 0.3 0.2 62 115 160 178 70.0% 80% x

3/19/2009 0.3 0.1 0.1 0.1 64 114 150 186 66.7% 67% x

4/2/2009 0.1 0.1 0 0 65 112 150 184 0.0% 100% x

4/16/2009 0.4 0.3 0.2 0.1 70 124 160 170 25.0% 75% x

5/14/2009 0.5 0.4 0.1 0 80 135 135 162 20.0% 100% x

5/28/2009 0 0.4 0.1 0 79 128 140 160 NA NA

6/11/2009 0.5 2.7 2 0 74 113 148 174 0.0% 100% x

6/24/2009 0.2 0.6 0.2 0.1 81 132 142 172 0.0% 50% x

7/10/2009 0 0.3 0 0 98.5 145 145.5 158.5 NA NA

7/23/2009 0.6 0.5 0.3 0.3 86 142 140 150 16.7% 50% x

8/6/2009 0.5 0.8 0.3 0.2 85 136 149 166 0.0% 60% x

8/20/2009 0.1 0.4 0 0 83 132 148 158.5 0.0% 100% x

9/3/2009 0.7 0.8 0.9 0.2 86 138 142 151 0.0% 71% x

9/16/2009 0 0.1 0 0 83 134 140 162 NA NA

10/8/2009 0.3 0.4 0.2 0.2 79 129 145 163 0.0% 33% x

10/22/2009 0.4 0.6 0.2 0.2 78 125 150 165 0.0% 50% x

11/4/2009 1.1 0.6 0.6 0.2 73 119 145 178 45.5% 82% x

11/23/2009 0.2 0.7 0.1 0 71 117 148 181 0.0% 100% x

12/3/2009 0.5 0.5 0 0 67 110 152 177 0.0% 100% x

12/15/2009 0.3 0.4 0 0.1 66 110 148 167 0.0% 67% x

12/30/2009 0 0 0 0 60 98.5 160 183 NA NA

NA: Not Applicable

Temperature (°F) Flow (scfm) Carbon Replacement
Date System Influent 

VOCs (ppm)
Effluent Lead Carbon 

Vessel VOCs (ppm)

Effluent Secondary 
Carbon Vessel 
VOCs  (ppm)

System Effluent 
VOCs (ppm)

Lead Vessel 
Efficiency Based on 

PID Readings

System Efficiency 
Based on PID 

Readings
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Table 2.0
Laboratory Data Summary for SVE/IBT System Enclosure (Sample Stations 1-4)

Del Amo Waste Pits

Date Sample ID Benzene (ppm) Oxygen (%) Carbon Dioxide (%) Nitrogen (%)
1/22/2009 Inlet (Station 1) 59000 16 13 71
1/22/2009 Inlet Dup (Station 1) 56000 16 13 71
2/19/2009 Inlet (Station 1) 29000 15 14 71
2/19/2009 Inlet Dup (Station 1) 26000 16 13 71
3/19/2009 Inlet (Station 1) 22000 15 14 71
3/19/2009 Inlet Dup (Station 1) 18000 15 14 71
4/16/2009 Inlet (Station 1) 22000 14 14 72
4/16/2009 Inlet Dup (Station 1) 13000 14 14 72
5/14/2009 Inlet (Station 1) 16000 14 14 71
5/14/2009 Inlet Dup (Station 1) 25000 14 15 71
6/11/2009 Inlet (Station 1) 11000 13 15 72
6/11/2009 Inlet Dup (Station 1) 9400 14 15 72
7/23/2009 Inlet (Station 1) 26000 13 14 73
7/23/2009 Inlet Dup (Station 1) 29000 13 14 73
8/20/2009 Inlet (Station 1) 24000 12 15 73
8/20/2009 Inlet Dup (Station 1) 24000 12 15 73
9/29/2009 Inlet (Station 1) 16000 9.6 17 74
9/29/2009 Inlet Dup (Station 1) 16000 9.2 17 74

10/22/2009 Inlet (Station 1) 14000 11 17 72
10/22/2009 Inlet Dup (Station 1) 14000 11 16 72
11/23/2009 Inlet (Station 1) 34000 9.3 18 73
11/23/2009 Inlet Dup (Station 1) 12000 9.5 18 72
12/15/2009 Inlet (Station 1) 17000 16 16 67
12/15/2009 Inlet Dup (Station 1) 13000 11 17 72
1/22/2009 Post Ambient Air (Station 2) 3500 21 1.7 77
2/19/2009 Post Ambient Air (Station 2) 4200 21 1.8 77
3/19/2009 Post Ambient Air (Station 2) 3700 21 1.5 77
4/16/2009 Post Ambient Air (Station 2) 4800 21 1.9 77
5/14/2009 Post Ambient Air (Station 2) 2900 21 1.9 77
6/11/2009 Post Ambient Air (Station 2) 230 21 1.6 78
7/23/2009 Post Ambient Air (Station 2) 3200 21 1.8 77
8/20/2009 Post Ambient Air (Station 2) 2700 21 1.6 78
9/29/2009 Post Ambient Air (Station 2) 2400 20 1.9 78

10/22/2009 Post Ambient Air (Station 2) 2800 20 2.3 78
11/23/2009 Post Ambient Air (Station 2) 3900 20 2.1 78
12/15/2009 Post Ambient Air (Station 2) 2900 20 2.8 77
1/22/2009 Carbon 1 (Station 3) 2700 21 1.6 77
2/19/2009 Carbon 1 (Station 3) ND 21 1.7 77
3/19/2009 Carbon 1 (Station 3) ND 21 1.4 78
4/16/2009 Carbon 1 (Station 3) 3400 21 1.8 77
5/14/2009 Carbon 1 (Station 3) 2900 21 1.9 77
6/11/2009 Carbon 1 (Station 3) ND 21 1.7 78
7/23/2009 Carbon 1 (Station 3) 52 21 1.8 77
8/20/2009 Carbon 1 (Station 3) ND 21 1.6 78
9/29/2009 Carbon 1 (Station 3) ND 20 1.6 78

10/22/2009 Carbon 1 (Station 3) 2300 20 2 78
11/23/2009 Carbon 1 (Station 3) ND 20 2.4 77
12/15/2009 Carbon 1 (Station 3) 1700 20 2.9 77
1/22/2009 Effluent (Station 4) ND 21 1.5 77
2/19/2009 Effluent (Station 4) ND 21 1.7 77
3/19/2009 Effluent (Station 4) ND 21 1.4 77
4/16/2009 Effluent (Station 4) ND 21 1.9 77
5/14/2009 Effluent (Station 4) *NA 21 0.84 78
6/11/2009 Effluent (Station 4) ND 21 1.7 77
7/23/2009 Effluent (Station 4) ND 21 1.8 77
8/20/2009 Effluent (Station 4) ND 21 1.6 78
9/29/2009 Effluent (Station 4) ND 21 ND 79

10/22/2009 Effluent (Station 4) ND 20 2 78
11/23/2009 Effluent (Station 4) ND 20 2.5 78
12/15/2009 Effluent (Station 4) ND 20 2.8 77

ND: Analyte not detected at or above the reporting limit of 1.6 ppm (benzene), 0.1% (carbon dioxide)

*NA: EPA 8260-VOC analysis could not be performed for the effluent sample collected on 5/14/2009 due to inadequate sample 
volume in the tedlar air bag.

Dup: Dupicate samples
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Table 3.0
Field Data Summary for Quarterly Cluster Well Monitoring Events

Del Amo Waste Pits

Date Well ID Oxygen (%) Carbon 
Dioxide (%)

Pressure (in. 
water)

3/26/2009 A"1 0.1 19.3 1.2 -0.04
6/17/2009 A"1 0.1 20.1 1.4 -0.05
9/17/2009 A"1 0 19.3 1.4 -0.15

12/16/2009 A"1 0 19.5 1.2 0
3/26/2009 A"2 0.2 20.5 0 -0.06
6/17/2009 A"2 0.2 20.9 0 -0.1
9/17/2009 A"2 0 20.9 0 -0.15

12/16/2009 A"2 0 20.9 0 -0.1
3/26/2009 A"3 7.5 20.5 0 -0.04
6/17/2009 A"3 5.5 20.9 0 -0.05
9/17/2009 A"3 10.8 20.9 0 -0.05

12/16/2009 A"3 12.8 20.9 0 0
3/26/2009 B"1 > 15000 20.9 13.6 0.98
6/17/2009 B"1 > 15000 23.1 13.6 1
9/17/2009 B"1 > 15000 15 21.6 1.05

12/16/2009 B"1 > 15000 7.5 37 0.75
3/26/2009 B"2 > 15000 19.3 13.8 0.36
6/17/2009 B"2 8000 20.2 14.2 0.4
9/17/2009 B"2 11695 19.3 14.4 0.4

12/16/2009 B"2 > 15000 15.7 20.4 0
3/26/2009 B"3 > 15000 19.8 13.6 0.62
6/17/2009 B"3 7660 21.6 14.2 0.5
9/17/2009 B"3 11800 17 18.8 0.65

12/16/2009 B"3 > 15000 12.2 27.2 0.5
3/26/2009 C"1 1.4 19.7 0 -0.44
6/17/2009 C"1 0.4 20.9 0 -0.36
9/17/2009 C"1 17.5 20.4 0 -0.55

12/16/2009 C"1 1.2 20.9 0 0
3/26/2009 C"2 400 20.1 0 -0.06
6/17/2009 C"2 0.8 20.9 0 -0.08
9/17/2009 C"2 14.1 20.6 0 -0.2

12/16/2009 C"2 0 20.9 0 -0.3
3/26/2009 C"3 100 19.4 0.6 -0.12
6/17/2009 C"3 1 20.7 0 -0.14
9/17/2009 C"3 15 20.5 0 -0.25

12/16/2009 C"3 11.2 20.9 0.4 0
3/26/2009 D"1 400 20.1 0 -0.4
6/17/2009 D"1 1900 20.9 0 -0.44
9/17/2009 D"1 > 15000 10.7 8.6 -0.6

12/16/2009 D"1 > 15000 3.7 18.2 -0.75
3/26/2009 D"2 1.7 20.5 0 -0.2
6/17/2009 D"2 30 20.9 0 -0.2
9/17/2009 D"2 44.7 20.9 0 -0.3

12/16/2009 D"2 3 20.9 0 -0.6
3/26/2009 D"3 > 15000 5.7 15.2 -0.3
6/17/2009 D"3 > 15000 7.8 13.2 -0.34
9/17/2009 D"3 14304 11.5 9.6 -0.45

12/16/2009 D"3 > 15000 11.9 9.4 0
3/26/2009 E"1 0.2 19.8 1.2 -0.02
6/17/2009 E"1 0.4 20.9 0 -0.05
9/17/2009 E"1 0 20.9 0 -0.05

12/16/2009 E"1 0.2 20.9 0 -0.15

VOCs (ppm)
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Table 3.0
Field Data Summary for Quarterly Cluster Well Monitoring Events

Del Amo Waste Pits

Date Well ID Oxygen (%) Carbon 
Dioxide (%)

Pressure (in. 
water)

VOCs (ppm)

3/26/2009 E"2 0 19.4 1 -0.02
6/17/2009 E"2 0.3 19.2 1.4 -0.05
9/17/2009 E"2 0 20.6 0.6 -0.05

12/16/2009 E"2 0.1 18.6 1.6 0
3/26/2009 E"3 0.4 20.1 0.2 0
6/17/2009 E"3 0.4 20.9 0 -0.05
9/17/2009 E"3 0.5 20.9 0 -0.05

12/16/2009 E"3 0.2 20.9 0 -0.15
3/26/2009 F"1 0.2 20.9 0 -0.05
6/17/2009 F"1 0.5 20.9 0 -0.02
9/17/2009 F"1 0.6 9.7 9.6 -0.1

12/16/2009 F"1 0 20.9 0 -0.02
3/26/2009 F"2 1.6 20.9 0 -0.05
6/17/2009 F"2 5.5 20.9 0.2 -0.04
9/17/2009 F"2 1.9 20.9 0 -0.15

12/16/2009 F"2 2.3 20.9 0 -0.02
3/26/2009 F"3 2 20.9 0 -0.05
6/17/2009 F"3 10.5 20.9 0 -0.02
9/17/2009 F"3 5.2 20.9 0 -0.1

12/16/2009 F"3 2.6 20.9 0 -0.02
3/26/2009 G"1 0 16.7 4.2 -0.04
6/17/2009 G"1 0.2 16.1 4.2 -0.05
9/17/2009 G"1 0 16.3 3.8 -0.05

12/16/2009 G"1 0.1 16.2 4.4 -0.05
3/26/2009 G"2 0.1 18.8 0.6 -0.02
6/17/2009 G"2 0.2 19.4 1 -0.05
9/17/2009 G"2 0 18.4 1.6 0

12/16/2009 G"2 0 19.8 0.6 -0.05
3/26/2009 G"3 0 20.9 0 0
6/17/2009 G"3 0.2 20 1 -0.01
9/17/2009 G"3 0 13.5 8 -0.05

12/16/2009 G"3 0.3 8.8 14.8 0
3/26/2009 H"1 0.2 20.9 0 -0.05
6/17/2009 H"1 0.6 20.9 0 -0.02
9/17/2009 H"1 0 20.9 0 -0.05

12/16/2009 H"1 0 20.9 0 -0.02
3/26/2009 H"2 0.1 20.9 0 0
6/17/2009 H"2 0.5 20.9 0 -0.02
9/17/2009 H"2 0 20.9 0 -0.05

12/16/2009 H"2 0 20.9 0 -0.03
3/26/2009 H"3 0.1 12.8 7.2 -0.05
6/17/2009 H"3 0.5 12.8 6.6 -0.04
9/17/2009 H"3 0 11.8 6.6 -0.1

12/16/2009 H"3 0 11.4 7.6 -0.03
3/26/2009 I"1 415 0 17.2 -0.15
6/17/2009 I"1 711 0.2 16.4 -0.1
9/17/2009 I"1 1635 0 16.4 -0.15

12/16/2009 I"1 2.4 20.9 0 -0.04
3/26/2009 I"2 1.5 20.6 0 -0.05
6/17/2009 I"2 1.7 20.9 0 -0.03
9/17/2009 I"2 0.4 20.9 0 -0.2

12/16/2009 I"2 0.8 20.9 0 -0.1
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Table 3.0
Field Data Summary for Quarterly Cluster Well Monitoring Events

Del Amo Waste Pits

Date Well ID Oxygen (%) Carbon 
Dioxide (%)

Pressure (in. 
water)

VOCs (ppm)

3/26/2009 I"3 31 5.5 10.4 -0.1
6/17/2009 I"3 14.6 18.3 1.4 -0.06
9/17/2009 I"3 46 5.2 10.2 -0.1

12/16/2009 I"3 4.9 18.3 1.6 -0.02
3/26/2009 J"1 0.4 20.9 0 -0.05
6/17/2009 J"1 1.2 20.9 0 -0.04
9/17/2009 J"1 0 20.9 0 -0.05

12/16/2009 J"1 0 20.9 0 0
3/26/2009 J"2 1.2 20.8 0 0
6/17/2009 J"2 1.8 20.9 0 -0.4
9/17/2009 J"2 0.5 20.9 0 -0.05

12/16/2009 J"2 0.9 20.9 0 -0.02
3/26/2009 J"3 1 9.6 10.4 -0.05
6/17/2009 J"3 1.6 20.7 0.2 -0.02
9/17/2009 J"3 0 20.9 0 -0.1

12/16/2009 J"3 0.8 13.3 7 -0.08
3/26/2009 K"1 0.2 19.1 1.8 -0.04
6/17/2009 K"1 0.4 20 1.2 -0.04
9/17/2009 K"1 0.1 19.2 1.6 -0.15

12/16/2009 K"1 0 19.9 1.2 -0.1
3/26/2009 K"2 9 8.2 15.2 -0.1
6/17/2009 K"2 6.3 9.9 13 -0.1
9/17/2009 K"2 2.1 13 11.6 -0.15

12/16/2009 K"2 1.3 10.6 4.6 -0.2
3/26/2009 K"3 3 20.5 0 -0.04
6/17/2009 K"3 3.8 20.9 0 -0.02
9/17/2009 K"3 3.8 20.9 0 -0.05

12/16/2009 K"3 10 20.9 0 0
3/26/2009 L"1 > 15000 7.7 21.2 NA
6/17/2009 L"1 > 15000 7 20.1 0.9
9/17/2009 L"1 > 15000 5.1 20.1 1

12/16/2009 L"1 > 15000 4.3 28.4 0.5
3/26/2009 L"2 > 15000 11.8 15.4 NA
6/17/2009 L"2 10700 11.1 15.6 0.86
9/17/2009 L"2 > 15000 8.5 16.8 0.9

12/16/2009 L"2 > 15000 5.6 30.2 1
3/26/2009 L"3 > 15000 17.9 4.2 NA
6/17/2009 L"3 > 15000 16.8 5.6 0.06
9/17/2009 L"3 371 20.6 0 0.35

12/16/2009 L"3 65 20.9 0 0
3/26/2009 M"1 203 12.6 9.2 -0.16
6/17/2009 M"1 416 12.6 9 -0.18
9/17/2009 M"1 287.6 13.6 7.8 -0.2

12/16/2009 M"1 69.1 15.7 7 -0.1
3/26/2009 M"2 2.2 8.2 16.8 -0.22
6/17/2009 M"2 13.8 8.6 16 -0.25
9/17/2009 M"2 1.2 10.1 14 -0.3

12/16/2009 M"2 0.8 11.2 14.6 -0.25
3/26/2009 M"3 4.5 20.5 0 -0.02
6/17/2009 M"3 3.2 20.7 0 -0.05
9/17/2009 M"3 0 20.9 0 -0.05

12/16/2009 M"3 5.5 20.9 0 0
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Table 4.0
Field Data Summary for Quarterly Vacuum Performance Well Monitoring Events

Del Amo Waste Pits

Date Location ID Oxygen (%) Carbon 
Dioxide (%)

Pressure 
(in. water)

3/26/2009 A' > 15000 9.3 12.8 -0.72
6/17/2009 A' > 15000 8.3 13.8 -0.6
9/17/2009 A' > 15000 8 14 -0.75

12/16/2009 A' > 15000 8 17.2 -0.65
3/26/2009 B' 0.1 7.7 24.4 -0.02
6/17/2009 B' 0.2 6 24.8 -0.05
9/17/2009 B' 4.1 3.7 28 -0.05

12/16/2009 B' 34.8 2.5 34.4 -0.1
3/26/2009 C' > 15000 14.6 15.4 2.25
6/17/2009 C' 5900 9 16.6 1.2
9/17/2009 C' 14000 5.5 18.2 1.15

12/16/2009 C' > 15000 4 28 0.75
3/26/2009 D' > 15000 0.5 19.8 -0.24
6/17/2009 D' > 15000 0.6 20 -0.22
9/17/2009 D' > 15000 0.2 19.4 -0.35

12/16/2009 D' > 15000 0.4 21.6 -0.5
3/26/2009 E' 0 20.9 0 -0.05
6/17/2009 E' 1.7 10 8 -0.06
9/17/2009 E' 0.4 8.6 9.6 -0.15

12/16/2009 E' 0.9 5.6 14.2 -0.09
3/26/2009 F' 0.3 12.8 8 -0.05
6/17/2009 F' 0.8 16.9 3.4 -0.04
9/17/2009 F' 0.5 18.1 1.8 -0.15

12/16/2009 F' 0 20.9 0.2 -0.13
3/26/2009 G' 1.4 5.6 15.8 0
6/17/2009 G' 1.7 6.1 14.4 -0.03
9/17/2009 G' 1 5.6 14.2 0

12/16/2009 G' 0 20.9 0 -0.06
3/26/2009 H' 0.8 15.2 6 0
6/17/2009 H' 0.7 14.5 7.2 -0.02
9/17/2009 H' 0.2 13 7.4 -0.15

12/16/2009 H' 0.9 16.3 4.6 -0.07
3/26/2009 I' > 15000 4.8 3.6 0
6/17/2009 I' 12590 2.3 2.4 -0.02
9/17/2009 I' > 15000 1.9 2.4 -0.05

12/16/2009 I' 13532 2.7 4.4 0
3/26/2009 J' 2 16.8 2.8 -0.1
6/17/2009 J' 5.4 18.1 2.2 -0.06
9/17/2009 J' 7.6 15.6 3.8 -0.1

12/16/2009 J' 2.5 16.8 3.2 -0.02
3/26/2009 K' 1 12.7 5.6 -0.1
6/17/2009 K' 2.3 15.8 3 -0.07
9/17/2009 K' 2.9 11.2 6.4 -0.15

12/16/2009 K' 0.5 17.1 3 -0.1
3/26/2009 L' 2.3 20.4 0 -0.1
6/17/2009 L' 1 20.9 0 -0.16
9/17/2009 L' 6.9 20 9.2 -0.15

12/16/2009 L' 1 20.9 0 -0.14
3/26/2009 M' > 15000 8.4 19.4 -0.02
6/17/2009 M' > 15000 8.2 18.2 -0.02
9/17/2009 M' > 15000 7.7 16.2 0

12/16/2009 M' > 15000 6.1 21.8 -0.1
3/26/2009 N' > 15000 18.1 10.6 0.3
6/17/2009 N' 12700 18.4 11 0.15
9/17/2009 N' > 15000 16.8 12.4 0.35

12/16/2009 N' > 15000 16.2 19.8 -0.15

VOCs 
(ppm)
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Table 5.0
SVE/IBT System ROI Calculations

Del Amo Waste Pits

Monitoring 
Well

Patm Pw (in H2O) (1) Pw (atm) Pr (in H2O) (1) Pr (atm) Rw (ft) r (ft) ROI (ft)

20a - I"-1 1 -7.13 1.017472 -0.110 1.000270 0.17 36.79 40.02

20a - J' 1 -7.13 1.017472 -0.070 1.000172 0.17 50.44 53.36

(P2
r - P

2
w) = (P2

atm - P2
w)*{ln(r/Rw)/ln(ROI/Rw)}

(P2
r - P

2
w)/(P2

atm - P2
w) = ln(r/Rw)/ln(ROI/Rw)

ln(ROI/Rw) = ln(r/Rw)*(P2
atm - P2

w)/(P2
r - P

2
w)

ROI/Rw = EXP{ln(r/Rw)*(P2
atm - P2

w)/(P2
r - P

2
w)}

(1) Pressure measurements are average of quarterly field monitoring events (January 1, 2009 - December 31, 2009)

r = radial distance from the vapor extraction well
Rw = well radius of the vapor extraction well
ROI = radius of influence where pressure is equal to preset value

ROI = Rw*EXP{ln(r/Rw)*(P2
atm - P2

w)/(P2
r - P

2
w)}

Pw = pressure at the vapor extraction well
Pr = pressure at a radial distance r from the vapor extraction well

Patm = atmospheric pressure or a preset value
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Table 6.0
Field Data Summary for Quarterly SVE Well Monitoring Events

Del Amo Waste Pits

Date Location ID Oxygen (%) Carbon 
Dioxide (%)

Pressure 
(in. water)

3/26/2009 SVE 1 * > 15000 11.8 8.6 -14
6/17/2009 SVE 1 * > 15000 12.2 7.8 -14
9/17/2009 SVE 1 * > 15000 12.2 7.6 -16

12/17/2009 SVE 1 * > 15000 12.8 7.8 -19
3/26/2009 SVE 2 * > 15000 14.3 16.2 -6
6/17/2009 SVE 2 * > 15000 11.6 23.8 -5
9/17/2009 SVE 2 * > 15000 7.8 29 -4

12/17/2009 SVE 2 * > 15000 4 36 -3.5
3/26/2009 SVE 3 + > 15000 21.7 13 6
6/17/2009 SVE 3 + > 15000 24.4 13.2 6
9/17/2009 SVE 3 + > 15000 11.8 24.4 4.5

12/17/2009 SVE 3 + > 15000 4.1 36.4 3.5
3/26/2009 SVE 4 + > 15000 18.7 13.8 12
6/17/2009 SVE 4 + > 15000 12.3 16 10
9/17/2009 SVE 4 + > 15000 12.3 18.2 11.5

12/17/2009 SVE 4 + > 15000 4.4 33.6 6.5
3/26/2009 SVE 5 * > 15000 13 18.8 -6
6/17/2009 SVE 5 * > 9999 8.3 20.4 -5
9/17/2009 SVE 5 * > 15000 7.4 22.2 -5.5

12/17/2009 SVE 5 * 12250 5.8 30.2 -4.5
3/26/2009 SVE 6 * > 15000 11 8.8 -18
6/17/2009 SVE 6 * > 9999 10.2 8.6 -18
9/17/2009 SVE 6 * > 15000 12.9 6.6 -24

12/17/2009 SVE 6 * > 15000 7.9 13.6 -21
3/26/2009 SVE 7 * > 15000 11.7 14.4 -8
6/17/2009 SVE 7 * > 9999 9.9 15.2 -7
9/17/2009 SVE 7 * > 15000 8.4 17 -8

12/17/2009 SVE 7 * > 15000 8.4 21 -7.5
3/26/2009 SVE 8 + > 15000 22.5 11.2 8
6/17/2009 SVE 8 + > 9999 19.3 13 12
9/17/2009 SVE 8 + > 15000 23.9 15 10.5

12/17/2009 SVE 8 + > 15000 8.3 27.4 7
3/26/2009 SVE 9 + > 15000 20.9 12 8
6/17/2009 SVE 9 + > 15000 23.6 11.6 5
9/17/2009 SVE 9 + > 15000 20.9 15.2 5.5

12/17/2009 SVE 9 + > 15000 20.9 18.8 4
3/26/2009 SVE 10 * > 15000 11.9 15.8 -24
6/17/2009 SVE 10 * > 9999 13.1 15.2 -20
9/17/2009 SVE 10 * > 15000 12.2 13.8 -23

12/17/2009 SVE 10 * > 15000 11.4 18 -26
3/26/2009 SVE 11 * > 15000 18.7 15 -0.75
6/17/2009 SVE 11 * > 9999 12.6 17.6 -2
9/17/2009 SVE 11 * > 15000 3.4 29.6 -1.5

12/17/2009 SVE 11 * > 15000 0.4 44.2 -1
3/26/2009 SVE 12 * > 15000 18.7 7.4 -20
6/17/2009 SVE 12 * > 15000 18.4 5.2 -22
9/17/2009 SVE 12 * > 15000 12.8 13.8 -24

12/17/2009 SVE 12 * > 15000 13.1 15.6 -20.5

VOCs (ppm)

+ Injection Location
* Extraction Location
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Table 6.0
Field Data Summary for Quarterly SVE Well Monitoring Events

Del Amo Waste Pits

Date Location ID Oxygen (%) Carbon 
Dioxide (%)

Pressure 
(in. water)

VOCs (ppm)

3/26/2009 SVE 13 > 15000 15.6 0.6 0
6/17/2009 SVE 13 > 15000 3.6 1.8 -0.2
9/17/2009 SVE 13 > 15000 2.8 1.8 -0.25

12/17/2009 SVE 13 > 15000 4 1.8 -0.3
3/26/2009 SVE 14 > 15000 3.3 16.8 -0.1
6/17/2009 SVE 14 1005 6.1 13.2 -0.02
9/17/2009 SVE 14 693 2.3 16.8 -0.1

12/17/2009 SVE 14 114 0.8 18.6 -0.07
3/26/2009 SVE 15A 457 0.8 15.6 0
6/17/2009 SVE 15A 908 1.2 15.2 -0.02
9/17/2009 SVE 15A 1835 0.2 15 -0.1

12/17/2009 SVE 15A 1048 0.5 14.2 -0.08
3/26/2009 SVE 15B 151 5.8 15 -0.1
6/17/2009 SVE 15B 170 4.9 15.2 -0.11
9/17/2009 SVE 15B 110 3.7 16.2 -0.1

12/17/2009 SVE 15B 38.3 2.7 18.8 -0.06
3/26/2009 SVE 16 458 0 12.8 -0.05
6/17/2009 SVE 16 3221 0.9 12.8 0
9/17/2009 SVE 16 6393 0 14.8 -0.1

12/17/2009 SVE 16 7314 0 15.6 -0.02
3/26/2009 SVE 18 0.2 11.7 10.6 0
6/17/2009 SVE 18 0.4 12.5 9.4 -0.04
9/17/2009 SVE 18 0 11.9 10.2 -0.1

12/17/2009 SVE 18 0.5 11.9 10.6 -0.02
3/26/2009 SVE 19 185 1.6 15.2 -0.05
6/17/2009 SVE 19 480 1.3 15 -0.06
9/17/2009 SVE 19 623 0.8 15.6 -0.15

12/17/2009 SVE 19 138 0.6 16.6 -0.02
3/26/2009 SVE 20A * 434 5 12.6 -22
6/17/2009 SVE 20A * 3200 1.6 14.6 -2.5
9/17/2009 SVE 20A * 1742 0.7 16 -1.5

12/17/2009 SVE 20A * 644 0.2 17.8 -2.5
3/26/2009 SVE 20B 800 1 17.4 -0.15
6/17/2009 SVE 20B 3790 1 16.4 -0.14
9/17/2009 SVE 20B 14503 0.2 17 -0.25

12/17/2009 SVE 20B 6500 0 17.4 -0.08
3/26/2009 SVE 21 258 7.9 12 -0.05
6/17/2009 SVE 21 314 7 13 -0.07
9/17/2009 SVE 21 529 6 13.8 -0.1

12/17/2009 SVE 21 126 6 14 -0.08

+ Injection Location
* Extraction Location

Page 2 of 2



Table 7.0
Field Data Summary for Monthly and Quarterly Perimeter Well Monitoring Events

Del Amo Waste Pits

Date Location ID VOCs 
(ppm) Oxygen (%) Carbon 

Dioxide (%)
Pressure 
(in. water)

1/22/2009 A 0 19.5 1.8 0
2/19/2009 A 0 20.9 0 0
3/26/2009 A 0.2 18.8 1.8 -0.02
4/16/2009 A 0 19.6 1.6 -0.05
5/28/2009 A 0 19.1 1.4 -0.08
6/17/2009 A 0.6 20.7 0.6 -0.05
7/23/2009 A 0 19.5 1.2 -0.05
8/20/2009 A 0 20.3 1.2 -0.05
9/17/2009 A 0 20.9 0 -0.05

10/22/2009 A 0 19.3 0.8 -0.02
11/17/2009 A 0 19.9 1.2 -0.02
12/16/2009 A 0 19.5 2 -0.05

1/22/2009 B 0.1 16.8 6 -0.05
2/19/2009 B 0 15.9 5.2 0
3/26/2009 B 0.1 12.8 6.8 -0.02
4/16/2009 B 0.1 13.4 6.6 -0.05
5/28/2009 B 0.1 13.6 7 -0.06
6/17/2009 B 0.3 14.2 7.6 -0.1
7/23/2009 B 0 14 7.4 -0.05
8/20/2009 B 0 14 8.4 -0.05
9/17/2009 B 0 13.9 8.4 -0.15

10/22/2009 B 0 13.8 9.2 -0.02
11/17/2009 B 0 13.6 9.8 -0.01
12/16/2009 B 0.1 14.7 9.4 0

1/22/2009 C 0 16.3 6.6 -0.15
2/19/2009 C 0 20.9 6.2 -0.05
3/26/2009 C 0.1 14 7.2 -0.02
4/16/2009 C 0.1 13.6 7.4 -0.025
5/28/2009 C 0.1 13 8.4 -0.04
6/17/2009 C 0.2 13.4 8.8 0
7/23/2009 C 0 12.6 9.2 -0.05
8/20/2009 C 0 12.5 10.2 -0.05
9/17/2009 C 0 12.1 10.6 -0.15

10/22/2009 C 0.1 11.6 11.4 -0.01
11/17/2009 C 0.2 11 12.8 -0.01
12/16/2009 C 0.1 12.9 11.4 0

1/22/2009 D 0 20.9 0 -0.05
2/19/2009 D 0 20.9 0 -0.05
3/26/2009 D 0.1 20.9 0 -0.02
4/16/2009 D 0.1 20.9 0 -0.05
5/28/2009 D 0.1 20.3 0 -0.04
6/17/2009 D 0.3 11 8.8 -0.05
7/23/2009 D 0 8.4 11.8 -0.05
8/20/2009 D 0 9.2 12 0
9/17/2009 D 0 9.3 11.4 -0.1

10/22/2009 D 0 10.3 10.8 -0.02
11/17/2009 D 0 11.2 10.4 -0.02
12/16/2009 D 0 11.9 8.4 -0.05
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Table 7.0
Field Data Summary for Monthly and Quarterly Perimeter Well Monitoring Events

Del Amo Waste Pits

Date Location ID VOCs 
(ppm) Oxygen (%) Carbon 

Dioxide (%)
Pressure 
(in. water)

3/26/2009 E 0 16.7 3.4 0
6/17/2009 E 0.2 17.2 3.8 -0.05
9/17/2009 E 0 17.3 4.2 -0.1

12/16/2009 E 0 17.6 4.2 -0.05
3/26/2009 F 0 17.2 3.2 0
6/17/2009 F 0.2 17.6 3.6 -0.05
9/17/2009 F 0 17.7 3.6 -0.1

12/16/2009 F 0 17.8 3.6 -0.05
3/26/2009 G 0 16.1 2.2 -0.04
6/17/2009 G 0.2 18.5 2.2 -0.1
9/17/2009 G 0 18.5 2.6 -0.05

12/16/2009 G 0 18.8 2.6 -0.05
1/22/2009 H 0 16.8 4 0
2/19/2009 H 0 16.8 3.6 -0.05
3/26/2009 H 0.2 15.1 3.6 -0.05
4/16/2009 H 0.1 15.7 3.6 -0.05
5/28/2009 H 0 16.5 3.4 -0.08
6/17/2009 H 0.3 17 3.4 -0.02
7/23/2009 H 0 17 3.4 -0.05
8/20/2009 H 0 17.2 3.8 -0.05
9/17/2009 H 0 16.9 4 -0.05

10/22/2009 H 0 16.9 4.4 -0.01
11/17/2009 H 0 17.5 4.2 0
12/16/2009 H 0 17.8 4.2 -0.04

3/26/2009 I 0.1 19.4 1.6 -0.02
6/17/2009 I 0.1 20.5 1.8 -0.05
9/17/2009 I 0 20 1.6 -0.05

12/16/2009 I 0 19.5 1.4 0
3/26/2009 J 0 18.7 2.6 -0.02
6/17/2009 J 0 20 2.4 0
9/17/2009 J 0 19.3 2.6 -0.05

12/16/2009 J 0.1 19.3 2.4 0
3/26/2009 K 0 19.1 2.4 -0.04
6/17/2009 K 0 20.5 1.8 -0.05
9/17/2009 K 0 20.1 1.4 -0.05

12/16/2009 K 0 19.9 1.2 0
3/26/2009 L 0.1 14.4 6 -0.02
6/17/2009 L 0.2 15.3 6.2 -0.05
9/17/2009 L 0.1 13.7 7 -0.02

12/16/2009 L 0 15.4 5.4 0
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Table 8.0
2009 SVE/IBT System Operation Efficiency

Del Amo Waste Pits

Jan-Dec 2009 Time (in hours)

Operation Hours * 2088

Actual Hours 1788

Down Time 300

          Carbon Change-Out 165.5

          Monitoring 56.25

          System Maintenance 78.25

Operation Efficiency 86%

* Assuming 8 hours/day, Monday - Friday
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Table 9.0 
2009 SVE/IBT System Operation Summary
Comparison of Design to Actual Operations

Del Amo Waste Pits

Parameter Original Design Performance Based on Inline Monitoring 
Devices

Vapor Injection Rate (CFM) 50 45

System Operation Time (hours per day)* 8 8

O2 Injection Rate (CFM) 5 4.8

O2 Percentage (%) 100% 91%

O2 Utilization 1st Order Rate Constant (1/hr) ** 0.0021 0.0021

Extracted Vapor Concentration (ppmv) 15,000 22,725

Extraction Rate (CFM) *** 60 47.9

Treatment Rate (CFM) 15 7.7

Time for Pore Volume (days) 7.09 7.88

Injected O2 Concentration 1st Order 27% 25%

Benzene Degradation (kg/day) 20 17.9

Benzene Degradation (kg/year) 7,355 6,536

Benzene Removal (kg/day) 10 7.7

Benzene Removal (kg/year) 3,626 1,727

Total Benzene Removed/Degraded (kg/day) 30 26

Total Benzene Removed/Degraded (kg/year) 10,981 8,262

Carbon to Benzene Ratio **** 4:1 5:1

Projected Carbon Required (kg/day) 40 31

Projected Annual Carbon Required (kg/year) 14,472 6,892

The calculation used for this estimate

Q = (O2 Injection rate + Recycle rate)
[O2] = (Term1*0.20+Term2*0.91)/{1-Term3*Exp(-k*tpv)}
ή = 1-Exp(-k*tpv)
ƒbio = 1-(0.0035/k)

Term1 = (Recycle rate)/Q*(Excess Vapor Extraction rate)/(Treatment rate + Recycle rate)
Term2 =O2 injection rate/Q
Term3 = Recycle rate/(Treatment rate + Recycle rate)
tpv (Time for Pore Volume) = 8505/Q
k = 0.0021

[Benzene] = 22725

Mass Degraded = Q*[O2]* ή* ƒbio* 5.8864
Mass Treated = Treatment rate *[Benzene]*0.000044148
Mass Total = Mass Degraded + Mass Treated

* Normal operation is 8 hours/day, Monday-Friday, 9:00 am - 4:00 pm
** 0.0021 of design value was used for oxygen utilization constant.
*** Extraction rate is derived from the sum of the treatment rate and the recycle rate. 
**** Benzene to carbon ratio for the 2009 monitoring period is based on actual weight adsorbed to carbon (See Table 10.0)
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Table 10.0
Carbon Change-out Table

SVE/IBT System 2009
Del Amo Waste Pits

Primary Secondary Total Primary Secondary Total Primary Secondary Total
1/2/2009 198.5 863 880 1742 1060 1046 2106 197 166 363 A 4.80
2/10/2009 192.5 953 907 1860 1158 1142 2300 206 235 440 A 4.22
3/10/2009 173.5 926 926 1852 1168 1125 2293 242 199 441 A 4.20
4/21/2009 194.25 912 898 1810 1113 1066 2180 201 168 370 A 4.90
5/29/2009 163.5 925 914 1839 1066 1111 2177 141 197 338 A 5.44
7/8/2009 203 890 896 1785 1119 1037 2156 229 141 370 A 4.82
8/14/2009 196.25 973 989 1961 1188 1139 2327 216 150 366 A 5.36
9/24/2009 196 953 930 1882 1139 1136 2275 186 206 392 A 4.80
11/17/2009 273.5 923 913 1836 1152 1073 2225 229 160 389 A 4.72
12/28/2009 189.25 907 907 1814 1119 1085 2205 212 178 391 A 4.65
Average 198 922 916 1838 1128 1096 2224 206 180 388 4.79

Total 1980 9224 9160 18383 11282 10960 22243 2059 1801 3496

RatioOperational Hours 
Betweem Change-outsDate Lead 

Vessel
Spent Carbon (kg)Fresh Carbon (kg) Weight Adsorbed (kg)

1 of 1



Table 11.0
Cover System Inspection Summary

Del Amo Waste Pits

Inspection Date February 10, 2009 February 18, 2009 March 27, 2009 May 18, 2009 June 26, 2009 September 16, 2009 November 4, 2009 December 8, 2009 December 14, 2009

Inspection Type Post Rain Inspection Post Rain Inspection 1st Quarterly 
Inspection

Post Seismic 
Inspection

2nd Quarterly 
Inspection

3rd Quarterly 
Inspection

4th Quarterly 
Inspection Post Rain Inspection Post Rain Inspection

Inspection Items

Erosion 4 4 4 4 4 4 4 4 4

Stressed Vegetation 
(Plant Die-Back) (1) 4 4 4 4 3 3 4 3 4

Sediment Build-Up 4 4 4 4 4 4 4 4 4

Local Subsidence or 
Loss of Grade 4 4 4 4 4 4 4 4 4

Water Ponding (1) 4 3 4 4 4 4 4 4 4

Turf Height 4 4 4 4 4 4 4 4 4

Burrowing Animals (1) 3 3 3 3 3 4 4 4 4

Weeds or Undesirable 
Vegetation (1) 4 3 4 4 4 4 4 4 4

Evidence of Fires or Vandalism 4 4 4 4 4 4 4 4 4

Soil Quality Check 4 4 4 4 4 4 4 4 4

Unauthorized Traffic 4 4 4 4 4 4 4 4 4

Slope Instability or Sloughing 4 4 4 4 4 4 4 4 4

Survey Monuments 4 4 4 4 4 4 4 4 4

Vertical Cracking 4 4 4 4 4 4 4 4 4

Intrusions 4 4 4 4 4 4 4 4 4

Evidence of Waste Pit Materials 4 4 4 4 4 4 4 4 4

2 = Moderate (Needs Scheduled Repair)
1 = Poor (Needs Immediate Repair)

Conditions/Remarks Key:
4 = Satisfactory

(1) Area of concern was repaired during routine property maintenance and/or addressed through ongoing monitoring/observation.

Cover System

3 = Slight (Continue Observing)
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Table 12.0
Cap Gas Collection Treatment System Inspection Summary

Del Amo Waste Pits

Inspection Date February 10, 2009 February 18, 2009 March 27, 2009 May 18, 2009 June 26, 2009 September 16, 2009 November 4, 2009 December 8, 2009 December 14, 2009

Inspection Type Post Rain Inspection Post Rain Inspection 1st Quarterly 
Inspection

Post Seismic 
Inspection

2nd Quarterly 
Inspection

3rd Quarterly 
Inspection

4th Quarterly 
Inspection Post Rain Inspection Post Rain Inspection

Inspection Items

Collection System Valves

     Adequate Free Movement 4 4 4 4 4 4 4 4 4

     Seals-Complete 4 4 4 4 4 4 4 4 4

     Signs of Rust/Corrosion (1) 4 3 4 4 4 4 4 3 4

Condensate Collection

     Air Moisture Separator 4 4 4 4 4 4 4 4 4

Carbon Adsorbers-Vessels

          Exterior Damage 4 4 4 4 4 4 4 4 4

          FRP Grating and Mesh 4 4 4 4 4 4 4 4 4

     Blower (2)

          General Motor 
Maintenance (1) 4 4 4 4 4 4 4 3 4

          Drive Maintenance (1) 4 4 4 4 4 4 4 3 4

          Bearing Maintenance (1) 4 4 4 4 4 4 4 3 4

          Lubrication (1) 4 4 4 4 4 4 4 3 4

          Structural Maintenance 4 4 4 4 4 4 4 4 4

(1) Area of concern was repaired during routine property maintenance and/or addressed through ongoing monitoring/observation.

 Cap Gas Collection Treatment System

1 = Poor (Needs Immediate Repair)

Conditions/Remarks Key:
4 = Satisfactory
3 = Slight (Continue Observing)
2 = Moderate (Needs Scheduled Repair)

(2) Blower and motor are permanently lubricated and sealed units.
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Table 13.0
Surface Water Drainage Inspection Summary

Del Amo Waste Pits

Inspection Date February 10, 2009 February 18, 2009 March 27, 2009 May 18, 2009 June 26, 2009 September 16, 2009 November 4, 2009 December 8, 2009 December 14, 2009

Inspection Type Post Rain Inspection Post Rain Inspection 1st Quarterly 
Inspection

Post Seismic 
Inspection

2nd Quarterly 
Inspection 3rd Quarterly Inspection 4th Quarterly 

Inspection Post Rain Inspection Post Rain Inspection

Inspection Items

Washouts or Erosion of 
Contoured Grade 4 4 4 4 4 4 4 4 4

Ponding on Contoured Grade(1) 4 3 4 4 4 4 4 4 4

Gullies and Ruts on Contoured 
Grade 4 4 4 4 4 4 4 4 4

Plugging of Drainage Culverts  (1) 4 4 4 2 4 4 4 4 4

Holes and Cracks in Swales or 
Catch Basins 4 4 4 4 4 4 4 4 4
Sediment Build-Up in Swales or 
Catch Basins (1) 4 3 4 4 4 4 4 4 4

Surface Cracking of 
Swales/Catch Basins 4 4 4 4 4 4 4 4 4

Spalling of Swales/Catch Basins 4 4 4 4 4 4 4 4 4

Structural Failure of 
Swales/Catch Basins 4 4 4 4 4 4 4 4 4

Surface Water Drainage

(1) Area of concern was repaired during routine property maintenance and/or addressed through ongoing monitoring/observation.

1 = Poor (Needs Immediate Repair)

Conditions/Remarks Key:

4 = Satisfactory

3 = Slight (Continue Observing)

2 = Moderate (Needs Scheduled Repair)
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Table 14.0
Subsurface Drainage Inspection Summary

Del Amo Waste Pits

Inspection Date February 10, 2009 February 18, 2009 March 27, 2009 May 18, 2009 June 26, 2009 September 16, 2009 November 4, 2009 December 8, 2009 December 14, 2009

Inspection Type Post Rain Inspection Post Rain Inspection 1st Quarterly Inspection Post Seismic 
Inspection 2nd Quarterly Inspection 3rd Quarterly Inspection 4th Quarterly Inspection Post Rain Inspection Post Rain Inspection

Inspection Items

Holes and Cracks in Swales, 
Catch Basin (1) 4 4 4 4 3 4 4 4 4

Plugging of Drainage Inlets 4 4 4 4 4 4 4 4 4
Sediment Build-Up or Debris in 
Catch Basin (1) 4 3 4 4 4 4 4 4 4

Structural Failure of Catch 
Basin 4 4 4 4 4 4 4 4 4

Conditions/Remarks Key:

4 = Satisfactory

3 = Slight (Continue Observing)

Subsurface Drainage

2 = Moderate (Needs Scheduled Repair)

1 = Poor (Needs Immediate Repair)

(1) Area of concern was repaired during routine property maintenance and/or addressed through ongoing monitoring/observation.
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Table 15.0
Security Fence Inspection Summary

Del Amo Waste Pits

Inspection Date February 10, 2009 February 18, 2009 March 27, 2009 May 18, 2009 June 26, 2009 September 16, 2009 November 4, 2009 December 8, 2009 December 14, 2009

Inspection Type Post Rain Inspection Post Rain Inspection 1st Quarterly 
Inspection

Post Seismic 
Inspection

2nd Quarterly 
Inspection 3rd Quarterly Inspection 4th Quarterly Inspection Post Rain Inspection Post Rain Inspection

Inspection Items

Perimeter Fence

     Breaks and Holes 4 4 4 4 4 4 4 4 4

     Settlement Damage 4 4 4 4 4 4 4 4 4

     Loose Posts/Tension 4 4 4 4 4 4 4 4 4

     Rust/Corrosion (1) 4 4 4 4 4 4 3 3 3

     Ruts and Burrows Beneath Fence 4 4 4 4 4 4 4 4 4

     Vegetation Overgrowth (1) 4 4 4 3 4 4 4 4 4

     General Signs of Deterioration 4 4 4 4 4 4 4 4 4

     Vandalism/Animal/Wind Damage (1) 4 4 4 3 4 4 4 4 4

Gates

     Adequate Movement of Hinges and Gates 4 4 4 4 4 4 4 4 4

     Proper Function of Lock(s) 4 4 4 4 4 4 4 4 4

(1) Area of concern was repaired during routine property maintenance and/or addressed through ongoing monitoring/observation.

Security Fence

1 = Poor (Needs Immediate Repair)

Conditions/Remarks Key:
4 = Satisfactory
3 = Slight (Continue Observing)
2 = Moderate (Needs Scheduled Repair)
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Table 16.0
Access Road Inspection Summary

Del Amo Waste Pits

Inspection Date February 10, 2009 February 18, 2009 March 27, 2009 May 18, 2009 June 26, 2009 September 16, 2009 November 4, 2009 December 8, 2009 December 14, 2009

Inspection Type Post Rain 
Inspection

Post Rain 
Inspection

1st Quarterly 
Inspection

Post Seismic 
Inspection

2nd Quarterly 
Inspection

3rd Quarterly 
Inspection

4th Quarterly 
Inspection Post Rain Inspection Post Rain Inspection

Inspection Items

Holes and Cracks 4 4 4 4 4 4 4 4 4

Vegetation Overgrowth (1) 4 4 3 4 4 4 4 4 4

Settlement 4 4 4 4 4 4 4 4 4

Excessive Dispersion of Gravel 4 4 4 4 4 4 4 4 4

General Signs of Deterioration 4 4 4 4 4 4 4 4 4

Access Road

2 = Moderate (Needs Scheduled Repair)

1 = Poor (Needs Immediate Repair)

Conditions/Remarks Key:

4 = Satisfactory

3 = Slight (Continue Observing)

(1) Area of concern was repaired during routine property maintenance and/or addressed through ongoing monitoring/observation.
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Table 17.0
SVE/IBT System Inspection Summary

Del Amo Waste Pits

Inspection Date February 10, 2009 February 18, 2009 March 27, 2009 May 18, 2009 June 26, 2009 September 16, 2009 November 4, 2009 December 8, 2009 December 14, 2009

Inspection Type Post Rain Inspection Post Rain Inspection 1st Quarterly 
Inspection

Post Seismic 
Inspection

2nd Quarterly 
Inspection 3rd Quarterly Inspection 4th Quarterly 

Inspection Post Rain Inspection Post Rain Inspection

Inspection Items

Manifold

Adequate - Free Movement 4 4 4 4 4 4 4 4 4

Seals - Complete 4 4 4 4 4 4 4 4 4

Visible Damage 4 4 4 4 4 4 4 4 4

Condensate Collection

AirMoisture Separator (1) 4 3 4 4 4 4 4 4 4

Additional System Components

Carbon Adsorber Vessels

Exterior Damage 4 4 4 4 4 4 4 4 4

Blowers

General Motor Maintenance 4 4 4 4 4 4 4 4 4

Drive Maintenance 4 4 4 4 4 4 4 4 4

Bearing Maintenance 4 4 4 4 4 4 4 4 4

Osygen Generator

Signs of Rust/Corrosion 4 4 4 4 4 4 4 4 4

Mechanical Functioning 4 4 4 4 4 4 4 4 4

Oxygen Purity 4 4 4 4 4 4 4 4 4

System Sensors

Visible Damage (1) 4 2 4 4 4 4 4 4 4

Mechanical Functioning  (1) 3 4 4 4 4 4 4 4 4

SVE Wellheads

Tee Flanges 4 4 4 4 4 4 4 4 4

Valves (1) 4 3 4 4 4 4 4 4 4

Sniff for signs of leaks 4 4 4 4 4 4 4 4 4

N/A-Not Available 

(1) Sensors needing repair or calibration were calibrated in the field or returned to manufacturer and re-installed following corrective measures. 

SVE/IBT SYSTEM INSPECTION

2 = Moderate (Needs Scheduled Repair)
1 = Poor (Needs Immediate Repair)

Conditions/Remarks Key:
4 = Satisfactory
3 = Slight (Continue Observing)
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Table 18.0
2010 Proposed Monitoring and Inspection Activities

Del Amo Waste Pits

EVENT FREQUENCY METHOD OF DOCUMENTATION

Cover System Quarterly, after heavy rains(1), and 
seismic events(2) Cover System Inspection Form

Cap Gas Collection and Treatment     
System

Quarterly, after heavy rains(1), and 
seismic events(2) Cap Gas System Inspection Form

Surface Water Drainage System Quarterly, after heavy rains(1), and 
seismic events(2)

Surface Water Drainage Inspection 
Form

Subsurface Drainage Systems Quarterly, after heavy rains(1), and 
seismic events(2) Subsurface Drainage Inspection Form

Security Fences Quarterly, after heavy rains(1), and 
seismic events(2) Security Fence Inspection Form

Access Road Quarterly, after heavy rains(1), and 
seismic events(2) Access Road Inspection Form

SVE/IBT System Quarterly, after heavy rains(1), and 
seismic events(2) SVE/IBT System Inspection Form

Perimeter Well Monitoring Event
(wells A, B, C, D, H) Monthly Perimeter Soil Vapor Monitoring Form

Perimeter Well Monitoring Event
(wells E, F, G, I, J, K L) Quarterly Perimeter Soil Vapor Monitoring Form

Full Scale Field Monitoring
(cluster, vacuum performance, SVE) Quarterly Quarterly Field Monitoring Form

SVE/IBT System Field Monitoring Bi-monthly SVE/IBT System Monitoring Form

SVE/IBT System Lab Sampling Monthly Laboratory Analytical Report

Cap Gas Collection and Treatment     
System Monitoring Bi-monthly Cap Gas System Monitoring Form

Cap Gas Collection and Treatment 
Confirmation Sampling Event Once every 5 years (3) Laboratory Analytical Report

Monument Survey Event Once every 5 years (4) Monument Survey Record

Repairs As Required Maintenance/Corrective Work Report

(1) Defined as precipitation events with intensity exceeding 1.0 inches over a 24-hour period.

(4) Next scheduled confirmation sampling event to be conducted in the year 2010.

(2) Defined as seismic event greater than 4.5 and less than or equal to 6.2 miles from the Site.
(3) Next scheduled monument survey event to be conducted in the year 2010.
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FIGURE 1.0
Site Vicinity Map

DEL AMO WASTE PITS
TORRANCE, CALIFORNIA

An Environmental Management & Development Company
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FIGURE 2.0
Property Map
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Figure 3.0

Cap Gas Treatment System
2009 Semi-Monthly Field Monitoring Results (Influent vs. Effluent)

Del Amo Waste Pits 

Effluent Threshold = 5 ppm Benzene

Note: VOC concentrations measured with a PID calibrated to benzene
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Figure 4.0
Carbon Replacement Protocol

Del Amo Waste Pits

Zone 1- Do not replace 
carbon vessels

Zone 2- Replace primary 
(lead) carbon vessel

Zone 3- Replace 
carbon vessels
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SVE and Monitoring 
Well Location Map
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Air/Water
Separator

TT3 Temp 74˚ F
AT 3B O2 18.9 %    Exhaust Stream PID

AT06
Benzene 0.7 ppm

FT 3 Flow 5.4 scfm 
 (for 1754 hours)
TT 3A Temp 103˚ F
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AT 4B O2  9.1%
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Figure 7.0 

SVE/IBT System
2009 Laboratory Data Summary for Benzene 

Del Amo Waste Pits

Note:For graphing purposes, the reporting limit of 1.6 ppm was used for non-detect results.
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FIGURE 8.0
2003 Cluster Well Oxygen

DEL AMO WASTE PITS
TORRANCE, CALIFORNIA

An Environmental Management & Development Company
Newport Beach, California 949.261.8098
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FIGURE 9.0
2009 Cluster Well Oxygen

DEL AMO WASTE PITS
TORRANCE, CALIFORNIA

An Environmental Management & Development Company
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FIGURE 10.0
2003 & 2009

Vacuum Performance Well Oxygen
DEL AMO WASTE PITS

TORRANCE, CALIFORNIA
An Environmental Management & Development Company
Newport Beach, California 949.261.8098

2003 O2 Distribution

2009 O2 Distribution
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Figure 11.0
Perimeter Well Field Monitoring Results

Del Amo Waste Pits
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Figure 12.0 
O2 vs. CO2 at SVE/IBT System Inlet

Del Amo Waste Pits
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Figure 13.0 
SVE/IBT System Operation  Total Benzene Removed 

Del Amo Waste Pits

Total beneze removed (As of December 2009) = 31,946 kg (70,431 lbs)
Degradation: 24,425 kg (53,849 lbs); Carbon Adsorption:  7,521 kg (16,582 lbs)
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2009 SEMI-MONTHLY CAP GAS SYSTEM  
MONITORING FORMS 
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FIELD DAILY REPORTS 
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2009 LABORATORY DATA 
(VIA CD ROM) 
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2009 IN-LINE SENSOR DATA 
(VIA CD ROM) 
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2009 SEMI-MONTHLY SVE/IBT  
ENCLOSURE DATA 
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FULL SCALE FIELD MONITORING FORMS 
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2009 INSPECTION FORMS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 






































































































































































































