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CARSON MARKETPLACE 
PROPOSED ELEVATED RESIDENTIAL SITE USE 

ACCEPTABILITY 
 

1.0 INTRODUCTION, BACKGROUND AND PURPOSE 
The following sections include an introduction, background, and purpose for the 
proposed residential site use acceptability. 

1.1 Introduction 
This document presents to the Department of Toxic Substances Control (DTSC) the 
rationale for allowing elevated residential site use under to the Final Remedial Action 
Plan (RAP) for the Upper Operable Unit (Upper OU), dated October 1995, for the former 
Cal Compact Landfill, Carson California (“the Site”).  Specifically, this proposal focuses 
on design features, land use controls, and a preliminary human health risk pathway 
analysis for the planned elevated residential component to the project.   Key to this 
“elevated residential" development plan is to construct the residential units on the second 
floor.  The first floor will be open to the atmosphere.  Under this "elevated residential" 
scenario, the potential exposure pathways, including growing food, playing in backyards 
(as occurs with single family residences that are “slab on grade”), and vapor intrusion, 
will be eliminated.  Consistent with DTSC past practice, "elevated residential" use is 
generally allowed where commercial uses are allowed.  Given that the RAP allows 
commercial development on the Site, the analysis could stop there.  However, this 
document goes beyond general policy considerations and carefully considers all design 
elements and potential exposure pathways to demonstrate that the proposed “elevated 
residential” use is safe at this specific Site.  A positive indication of acceptability of this 
approach by DTSC is a critical element of the Carson Marketplace, LLC’s (the 
“Prospective Buyer”) consideration to purchase and develop the Site, and return it to 
beneficial use.   

1.2 Background and Purpose 
The Prospective Buyer (a teaming of Lennar Partners and Hopkins Real Estate Group 
who have formed Carson Marketplace LLC for this Site) is in the process of evaluating 
whether to purchase and develop the Site.  An essential part of the due diligence for this 
Site is an evaluation of the implementability of the RAP relative to the “elevated 
residential” component of the Prospective Buyer’s conceptual Site development plan 
(Figure1).  As shown on Figure 1, the overall development plan presently includes retail, 
entertainment, hospitality, and lifestyle elements, in addition to the “elevated residential” 
component in the northern portion of the Site.  Several other development scenarios are 
being developed, including constructing a National Football League (NFL) stadium on 
the Site.  However, the residential use on the other scenarios will be similar to the plan in 
Figure 1.  Based upon on-going discussions with DTSC management and staff, the 
Prospective Buyer understands that with proper planning, engineering design, human 
health risk analysis, and land use controls in place, development of the “elevated 
residential” component on the Site is feasible.  
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The Prospective Buyer has retained Tetra Tech, Inc. to: 

 identify conceptual refinements to the current remedial design for the Site in order 
to incorporate the “elevated residential” component,  

 propose alternative materials and configurations for the current RAP elements, 

 identify prospective land use controls, and  

 perform a preliminary analysis of human exposure pathways for Site 
contaminants.  

Prior to preparing this proposal, Tetra Tech has reviewed the RAP, the existing design 
specifications, and all available relevant documents associated with the Site.  

In order to issue a written indication of acceptability for “elevated residential” 
development on the Site, DTSC has suggested that the Prospective Buyer describe the 
features and controls that will protect residents from exposure to Site contaminants.  This 
document does that by explaining how the building protection system, which will be 
constructed to comply with both the RAP requirements and building code requirements 
concerning subsurface landfill gas, will ensure the occupants’ safety.  As the next step in 
its acceptability analysis, we are asking DTSC to review and comment on the proposal in 
this document.  Once any comments that DTSC might have are incorporated into the 
proposal, obtaining a written indication of acceptability from DTSC will enable the 
Prospective Buyer to complete due diligence and a pro forma for the Site. 

Consistent with DTSC’s request, the purpose of this document is to:  

 summarize the overall building protection system based upon present-day 
technological options and the present Site development plan;  

 summarize land use controls that would be anticipated for an “elevated 
residential” component; and 

 present a preliminary analysis of exposure pathways with all of these systems and 
controls in place.   

It is important to note that the overall building protection system presented in this 
document includes conceptual remedial design refinements to elements of the RAP, such 
as the landfill cap system and the landfill gas system.  The refinements to the design of 
RAP elements are presented to DTSC in a separate document, and we anticipate that 
discussions relating to the acceptability of such refinements will occur in the context of 
DTSC’s evaluation of that document. 

2.0  SUMMARY OF PROPOSED BUILDING PROTECTIVE SYSTEMS 
 
The following sections present the main elements of the proposed building protection 
system for the residential-use buildings.  Modifications to the proposed design elements 
may occur during the preparation of the final design of the RAP elements and the 
approval process of the ultimate development plan. 
 



  

3 

2.1 General Concept   
 
The proposed building protective systems employ the concept of eliminating all potential 
pathways for exposure of receptors in the buildings onsite from landfill gas and its 
constituent components. As will be discussed in this section, the pathways from the 
subsurface source of landfill gas and the receptors, including the occupants of the 
“elevated residential” units are blocked with several layers of engineered controls, with 
monitoring systems in the event the controls do not perform as intended. 
 

2.2 Consistency with Regulations, Codes, and Practice   
 
The need to protect building occupants from intrusion by subsurface gases has been 
recognized by engineers and public officials as a health and safety issue for decades, and 
has been the subject of many building codes and regulations from about the mid 1980s.  
Since that time, a significant body of standard engineering practices has developed and 
advanced with evolving technology to the point where there is now confidence by 
engineers and regulators in the adequacy of the standard designs.  Many southern 
California jurisdictions have codified standards and/or have standard designs that are 
routinely enforced by the plan check and approval functions of their public works 
departments.  Engineered systems for protection against subsurface gases have been 
designed, approved, and constructed for many thousands of commercial and residential 
buildings throughout southern California.  The building protective systems proposed for 
the Carson Marketplace are consistent with all regulations, codes, and practices and the 
final designs will be subject to detailed review by all applicable jurisdictions before their 
final approval and implementation.  In as much as the proposed systems exceed the 
requirements of those regulations, codes, and practices, they represent extra and 
redundant protection for the occupants of buildings, particularly the “elevated residential” 
units, at the Carson Marketplace. 
 

2.3 General Description of Proposed Systems   
 
Table 1 summarizes the multiple layers of protection or engineered controls that make up 
the overall building protection system.  These components will be designed to 
accommodate anticipated settlement of the landfill.  Note that for commercial buildings 
six layers of protection are provided, and for the “elevated residential” buildings seven 
layers of protection are provided, of the following types (from the bottom up). 
 

1. A permanent, full-time landfill gas collection system will be constructed and 
operated below the cap (required by the RAP). 

 
2. A primary geomembrane system will be constructed and maintained that is part of 

the Site-wide landfill cap and that extends under the buildings and is sealed to the 
pile foundation system of the buildings (required by the RAP). 

 
3. A sub-slab passive venting system consisting of a network of perforated pipes 

embedded in a gravel layer will be constructed under each building slab. 
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4. A full time methane detection system that senses the presence of gas in the sub-
slab venting system and which will provide notification according to appropriate 
protocols and which can trigger the active gas removal from the sub-slab system 
will be operated. 

 
5. A secondary membrane system that seals the bottom of the building slab will 

provide additional protection.  (Note that the structural slab itself is expected to be 
at least 12 inches thick, with all openings sealed with caulk, and topped with a 
finish floor or surface sealant [required by the RAP]). 

 
6. In the case of the “elevated residential” structures, an open-air naturally ventilated 

space is planned between the structural slab and the first occupied enclosed area.  
The role of the openly ventilated space beneath the “elevated residential” units in 
providing additional protection to building occupants is recognized by many 
codes and the plan check departments of permitting jurisdictions.  

 
7. Building heating, ventilation, and air conditioning (HVAC ) systems will be 

operated that provides air changes, ventilation, and building pressurization 
according to modern HVAC design principles for maintaining indoor air quality.  
The role of the HVAC design in providing additional protection to building 
occupants is becoming increasingly recognized by the Environmental Protection 
Agency (EPA), regulatory agencies, professional associations, and the plan check 
departments of permitting jurisdictions. 

2.4 Conceptual Details of Protective System for Commercial Buildings   
 
Figure 2 shows a conceptual design for the protective system for commercial buildings.  
In addition to the details shown on the figure, the following also apply. 
 

 The permanent, full-time landfill gas collection system will be located under the 
primary membrane, where it will collect subsurface gas.  The system will consist 
of horizontal and vertical collection pipes that maximize the effectiveness of gas 
collection under the building footprint and take advantage of the subsurface 
geometry of the trash prism. 

 
 The landfill cap that covers the entire area where trash is present consists of a 

layer of compacted foundation soil, a linear low-density polyethylene (LLDPE) 
membrane system (the primary membrane), and a cushion geotextile layer to 
protect the membrane during construction.  The landfill cap will extend 
uninterrupted across the Site and under the buildings. 

 
 Depending upon final design, the secondary membrane system will be comprised 

either of sheet high-density polyethylene (HDPE) or spray-applied cloroprene 
modified asphalt (CMA), such as the Liquid Boot product manufactured by LBI 
Technologies.  In either case, the membrane system would be designed to adhere 
to the bottom of the structural slab and form a unified system when the concrete 
slab is poured.  The secondary membrane system will also include one or two 
geotextile layers as needed for construction. 
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 Both the primary and secondary membrane will be sealed to each pile cap, as 
shown in the conceptual detail provided in Figure 3.  These methods of booting 
have been employed for many years and have a proven track record of being 
effective. 

 

2.5 Conceptual Details of Protective System for “Elevated Residential” Buildings 
 
Figure 4 shows a conceptual design for the protective system for the “elevated 
residential” buildings.  As shown, the system proposed for the residential buildings is the 
same as for the commercial buildings except for the added protection of the open-air 
naturally ventilated space between the structural slab and the first occupied enclosed area.  
Figure 5 architecturally illustrates the cross-section of a typical  “elevated residential” 
building with the ground floor parking element open on three sides below the second 
floor residential units.  

3.0 OPERATIONS, MAINTENANCE, AND MONITORING 
 
The integrity and long-term effectiveness of the engineering controls in providing 
protection to building occupants will be provided by a comprehensive program of 
construction quality assurance and an ongoing operations, maintenance, and monitoring 
(OM&M) protocol, described briefly below. 
 

3.1 Construction Quality Assurance 
 
The construction of membrane systems is subject to stringent specifications and extensive 
construction quality assurance (CQA) standards that employ standardized test methods 
and equipment.  The final Remedial Design Report will include a detailed CQA manual 
for the installation of the primary and secondary membrane systems. 
 

3.2 Full Time Methane Detection and Alarm System 
 
As shown in Table 1 and Figures 3 and 4, the entire landfill Site, including the building 
locations, will be covered by a geomembane landfill cap system from under which 
landfill gas will be actively collected.  Therefore, only if there is a breach in the primary 
membrane system under a building and if landfill gas overcomes the vacuum of the 
landfill gas system and escapes, can gas intrude into the space under the building slab.  
As described above, this sub-slab space itself is separated from the building slab and the 
building space by a secondary membrane.  As part of the proposed monitoring program, 
full time electronic infra-red sensors will be used to detect any methane that may be 
present in the sub-slab space between the two membrane systems, which are below the 
“elevated residential” units.  The detection and alarm system will be designed and 
operated to transmit signals to a central station according to a protocol that will be 
designed and approved by the permitting jurisdictions, and will have the ability to 
indicate which sensor detects methane.  The system will also be able to trigger an 
autodialer to notify OM&M personnel and to trigger active gas removal from the sub-slab 
area by a blower system for each building or logical grouping of buildings.  The final 
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Remedial Design Report will include a full and detailed OM&M plan and manual for the 
detection and alarm system. 
 

3.3 Periodic Sampling and Analysis of Sub-Slab Air 
 
In addition to the full-time methane detection system deployed to monitor the sub-slab 
air, routine and periodic air samples will be collected from the sub-slab venting system 
and subjected to laboratory analysis to determine all constituents of the air sample and 
their concentrations.  The final Remedial Design Report will include a full and detailed 
OM&M plan and proposed laboratory protocols.  A Site-specific Communications Plan 
will be prepared that addresses how the results of the sampling and analyses will be 
distributed to the appropriate regulatory agencies and/or facility management personnel. 
 

3.4 OM&M of Other Engineered Facilities 
 
As described above, the membrane system and the landfill gas system provide the first 
layers of protection to the building occupants.  Therefore, in addition to the OM&M of 
the specific building systems addressed above, the OM&M of the landfill gas collection 
system and the membrane system will also be addressed in the final Remedial Design 
Report.   

4.0  DESCRIPTION OF LAND USE CONTROLS 
 
In order to ensure the integrity of the landfill’s primary and secondary geomembrane 
layers and prevent any direct contact with subsurface contaminants, several land use 
control measures are anticipated as part of the “elevated residential” development.  These 
include the following: 
 

 No access to below grade soils for Site occupants; 
 No in-ground pools, spas or fountains; 
 No on-Site groundwater wells for potable use; 
 No Site redevelopment without appropriate regulatory review and mitigation 

measures; 
 No below grade elevator pits/sumps that penetrate the primary liner; 
 No penetration of the floor slab except according to protocols established by the 

OM&M Manual, which will include specific designs, procedures, and inspections 
intended to maintain/restore the integrity of the secondary liner system and sub-
slab venting system; 

 Use of clean soil for above grade landscaping features; and 
 Protection of primary liner against damage from future construction and utility 

repair including three feet or more of soil cover on top of primary geomembrane, 
and custodial function to review, approve and inspect utility repairs and any 
below-grade construction. 

 
The means and methods for implementing these land use controls shall be described in an 
Implementation Plan and submitted to DTSC for review and approval.  All future 
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residential use and other occupant sensitive uses will be limited to second floor or higher 
locations. 

5.0 PATHWAY ANALYSIS 
 
The proposed land use controls and building protection systems should be sufficient to 
prevent on-Site occupants of the “elevated residential” units from being exposed to (e.g., 
contacting) the underground contaminants and landfill gases at the Site.  As discussed 
below, all of the exposure pathways for on-Site occupants of the “elevated residential” 
units will be incomplete.  Incomplete exposure pathways do not pose health hazards. 
 
For soils at the Site, no contact will be possible under planned future conditions.  Firstly, 
there will be no residential access to below-grade soils because the entire Site will be 
covered with either asphalt or concrete.  Second, there will also be several more layers of 
protection below the concrete/asphalt to prevent direct contact with the landfill materials 
(see Proposed Building Protection Systems section above).  For example, in areas that are 
not below buildings, soil cover will be placed below the paving and road base (i.e., below 
two layers of protection), while in the areas where “elevated residential” buildings are 
located, the first floor garage, with its concrete floor and built-in geomembrane, will 
provide additional layers of protection between foundation soils and the cap above the 
landfill materials. Third, all green areas will consist of clean fill primarily in cement 
planters placed over the cement/asphalt at the Site. Fourth, construction of subsurface 
structures, such as swimming pools, will be prevented by land use controls.  Land use 
controls will also prevent Site redevelopment without appropriate regulatory approvals 
and mitigation measures.  Therefore, under planned conditions, there will be no contact 
with soils at the Site. 
 
In addition to the systems that are planned to prevent direct contact with soils, other 
building protection systems will be in place to mitigate the migration of gases generated 
in landfill materials into indoor air.  The building protection systems will consist of 
multiple (up to six) layers of: geomembranes, active and passive soil gas removal 
systems, and concrete slabs, with several layers functioning redundantly (see Proposed 
Building Protection Systems section above).  Most importantly, the residential units will 
be elevated above the uppermost protection systems that will consist of a ground-floor 
open-air parking area with concrete flooring and roofing.  This means that the first level 
of residential units will be on the second floor of any structures built at the Site, and in 
the unlikely event that gases were able to migrate through the multi-layered lower 
protection systems, they would be emitted to the atmosphere within the parking area and 
not into the second-floor, “elevated residential” units.   These multiple layers of 
protection ensure that future residents would only be exposed to ambient atmospheric 
conditions and not to landfill gases.   
 
Direct exposure to groundwater (i.e., consumption and dermal contact while bathing) will 
also be incomplete.  As described above in the section on land use controls, a deed 
restriction will be used to prevent the potable use of groundwater from the Site.  Further, 
since groundwater at the Site does not come to the surface and subsurface exposures will 
be restricted by land use controls, there will be no contact with groundwater contaminants 
at the Site. 
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Altogether, the proposed building protection systems and land use controls will eliminate 
all potential residential exposures to contaminants in landfill materials, soil, soil gas, and 
groundwater at the Site.  Thus, under proposed future conditions (assuming multiple 
redundant building protection systems with an ongoing OM&M protocol and land use 
controls), exposures and health hazards for future occupants of the “elevated residential” 
units at the Site should not differ from ambient conditions within the City of Carson. 

6.0 SUMMARY OF INDICATION REQUEST 
 
The purpose of this document is to present DTSC with sufficient information concerning 
issues relating to “elevated residential” development on the Site to allow the agency to 
provide a written indication that the residential component of the Prospective Buyer’s 
proposed project could be constructed if certain conditions are met.  To that end, this 
document describes the physical barriers and venting systems that will be constructed 
under the buildings to prevent the migration of landfill gas, the monitoring system that 
will be installed to confirm gases are being adequately controlled, the further elimination 
of potential exposure pathways for residential occupants due to the fact all residential 
development will be on the second floor or above, and the land use controls that will be 
imposed to protect the remedy and prevent occupants from exposure to underground 
contaminants.  Based on these design steps and land use controls, all potential exposure 
pathways for future occupants of the projects will be eliminated. 
 
We ask that DTSC evaluate the information and analysis contained in this document and 
provide feedback on any outstanding issues or concerns.  We will then address those 
issues and concerns with the goal of reaching agreement on the content and analysis 
presented in this proposal.  Once we are in agreement, we request that DTSC provide an 
indication of the acceptability of “elevated residential” development on the proposed 
portion of the Site. 
 
We also anticipate that DTSC may want additional analysis and safeguards to be in place 
before giving final approval for the “elevated residential” development to proceed and 
that the indication of acceptability may be conditioned upon completion/implementation 
of such steps. For example, based upon discussions to date, we expect that DTSC may 
require the following: 
 

1. Formal risk analysis based upon the building protection systems and land use 
controls described in this document; 

2. Mechanism for funding long-term O&M for the building protection systems; and 
3. Implementation plan for the land use controls 

 
We therefore request DTSC to provide a written indication of the acceptability of 
including an “elevated residential” component in the proposed development for the Site 
and to identify any conditions or requirements that would have to be met to obtain final 
approval. 
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Table 1 

Overview of Proposed Building Protection Layers 
Carson Marketplace 

 
Commercial Buildings “Elevated Residential” Buildings 

 
R e c e p t o r s 

 

 
R e c e p t o r s 

 
 
6.   HVAC system in building providing 

ventilation, air changes, and building 
pressurization. 

 

 
7.   HVAC system in building providing 

ventilation, air changes, and building 
pressurization. 

 
 

 
6.   “Elevated residential” units, with an 

open-air naturally ventilated space 
below a structural slab and the first 
occupied enclosed area. 

 
 
5.   Secondary membrane system adhered 

to bottom of 12-inch thick concrete 
structural slab with openings caulked 
and topped with finish floor or 
surface sealant. 

 

 
5.   Secondary membrane system adhered 

to bottom of 12-inch thick concrete 
structural slab with openings caulked 
and topped with finish floor or surface 
sealant. 

 
 
4.   Full time electronic methane 

detection and alarm system deployed 
to monitor sub-slab venting space 

 

 
4.   Full time electronic methane detection 

and alarm system deployed to monitor 
sub-slab venting space 

 
 
3.   Sub-slab venting system 
 

 
3.   Sub-slab venting system 
 

 
2.   Site-wide landfill cap with 

geomembrane system 
 

 
2.   Site-wide landfill cap with 

geomembrane system 
 

 
1.   Site-wide full time active landfill gas 

collection system 
 

 
1.   Site-wide full time active landfill gas 

collection system 
 

 
Source of subsurface gas – refuse prism 

below landfill cap 
 

 
Source of subsurface gas – refuse prism 

below landfill cap 
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CARSON MARKETPLACE 
PRELIMINARY REMEDIAL DESIGN REFINEMENTS 

  
1.0 INTRODUCTION AND PURPOSE 
The following sections describe the introduction and purpose of preliminary remedial design 
refinements. 

1.1 Introduction 

This document presents to the Department of Toxic Substances Control (DTSC) the proposed 
preliminary refinements to the remedial design specifications prepared pursuant to the Final 
Remedial Action Plan (RAP) for the Upper Operable Unit (Upper OU), dated October 1995, for 
the former Cal Compact Landfill, Carson California (“the Site”).  Specifically, this proposal 
focuses on design features and approaches to the implementation of the landfill cap and the gas 
collection and treatment systems, and is based upon our current understanding of the 
development plan and remedial approach.  A positive indication of acceptability of this approach 
by DTSC is a critical element of the Carson Marketplace, LLC’s (the “Prospective Buyer”) 
consideration to purchase and develop the Site, and return it to beneficial use.   

1.2 Background and Purpose 

The Prospective Buyer (a teaming of Hopkins Real Estate Group and Lennar Partners) is in the 
process of evaluating whether to purchase and develop the Former Cal Compact Landfill (the 
“Site”).  Presently, the Prospective Buyer plans to close on this purchase in March 2005. An 
essential part of the due diligence for this Site is an evaluation of the implementability of the 
RAP relative to the Prospective Buyer’s conceptual Site development plan (Figure 1). As shown 
on Figure 1, the development plan upon which this proposal is based includes retail, 
entertainment, hospitality, lifestyle, and residential elements. Based upon recent communications 
with DTSC, the Prospective Buyer understands that with proper planning, engineering design, 
human health risk analysis and land use controls in place, the development of the Site is feasible. 
As the development process progresses, we may request that DTSC evaluate this proposal in 
light of alternative site plan scenarios; in that case, we would submit additional information and 
documentation. 

The Prospective Buyer has retained Tetra Tech, Inc. (Tetra Tech) to identify conceptual 
refinements to the current remedial design for the Site in order to incorporate the current Site 
development plan, and to propose alternative materials and configurations for the current RAP 
elements.  Prior to preparing this proposal, Tetra Tech has reviewed the RAP, the existing design 
specifications, and all available relevant documents associated with the Site.  

In order to issue a written indication of acceptability for the proposed design refinements, DTSC 
has suggested that the Prospective Buyer describe these proposed refinements in writing to allow 
DTSC to review them.  This written indication will help enable the Prospective Buyer to 
complete due diligence and a pro forma for the Site. 

Consistent with DTSC’s suggestion, the purpose of this document is to summarize the 
preliminary remedial design refinements for the landfill cap and gas extraction systems based 
upon present-day technological options and the present Site development plan.  This document 
describes a preliminary design for the primary remedial elements of the RAP, including the 
landfill cap system and the landfill gas system (the “RAP Elements”).  A key function of this 
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document is to demonstrate how the remedial design for RAP Elements (with the refinements) 
would provide the needed protections for the planned use of the Site and how the detailed 
designs that would ultimately be developed will conform with the existing Final RAP and the 
Consent Decrees.  The proposals for remedial design refinements to the groundwater extraction 
and treatment system, and inclusion of elevated residential units in the development will be 
presented to DTSC under separate covers. 

1.3 Proposed Site Development Plan – Carson Marketplace 

The Prospective Buyer is in the process of evaluating whether to purchase and develop the Site.  
The current name used for this development is the Carson Marketplace.  As shown on Figure 1, 
the overall development plan presently includes retail, entertainment, hospitality, and lifestyle 
elements, in addition to the residential component in the northern portion of the Site.  The Carson 
Marketplace shall include approximately 24 acres of residential development and 118 acres of 
retail/commercial development.  Other development plans are being considered at this time, 
including the possibility of constructing a National Football League (NFL) football stadium at 
the Site.  The proposed refinements would also be applicable to the other development plans, 
including the NFL stadium alternative. We anticipate that we will provide additional information 
regarding the NFL stadium alternative in the future. 

1.4 Summary of Preliminary Remedial Design Refinements 

The Landfill Cap System is proposed to be constructed using an impermeable Linear Low 
Density Polyethylene (LLDPE) geomembrane.  The geomembrane cap system can achieve the 
Remedial Action Objectives (RAO) and provide improved benefits as follows: 

 Controls infiltration of surface water to reduce the generation of leachate 

 Prevents direct contact with contaminated soil or buried landfill waste 

 Incorporates currently stockpiled soil located at the Site 

 Minimizes the need to import or export large quantities of soil which enhances 
community safety by reducing the numbers of large trucks traveling through the 
neighborhood 

 Provides a consistent impermeable layer that is superior to clay for this project 

 Integrates with building and infrastructure barrier systems more easily 

 Reduce installation and maintenance costs in comparison to a clay cap 

 Shortens installation schedule and eliminates hauling earthen materials to the Site 

 Provide for improved efficiency and reliability of landfill gas collection. 

The Landfill Gas Extraction and Treatment System is proposed to be constructed similar to that 
system described in the current RAP.  However, the system will be improved by adding both 
horizontal and vertical wells within the Site, not just around the Site boundary.  The system will 
be designed to automatically collect condensate and deliver landfill gas to a treatment facility 
that will include a flare system.  This system will be integrated with systems constructed under 
buildings and the landfill cap and can achieve the following RAOs and benefits: 

 Control or prevent off-Site migration of landfill gas 
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 Control or prevent potential releases of landfill gas to the atmosphere 

 Remove landfill gas from within the Site, not just around the Site boundary 

 Provide additional protection to occupants residing within buildings and servicing 
infrastructure 

 Potential to stabilize the buried landfill waste more quickly and minimize the overall 
generation of landfill gas, thereby reducing the need for long-term operations and 
maintenance activities 

2.0 OVERVIEW OF REQUIREMENTS FROM PRIOR DOCUMENTS 

The following sections provide a brief summary of the remedial requirements presented in the 27 
December 1995 Consent Decree (Civil Action No. 95-8773) and the 18 October 1995 Final 
Remedial Action Plan Cal Compact Landfill (Upper Operable Unit) Carson, California. 

2.1 Review of Consent Decree Requirements 

Section VIII-D Remedial Design of the Consent Decree requires that upon approval of the Final 
Remedial Action Plan (RAP) that a Remedial Design (RD) be prepared and submitted to the 
DTSC for review and approval.  The RD shall describe in detail the technical and operational 
plans for implementation of the Final RAP which shall include the following elements, as 
applicable: 

 Design criteria, process unit and pipe sizing calculations, process diagrams, and final 
plans and specifications for facilities to be constructed 

 A description of the equipment used to excavate, handle, and transport contaminated 
material 

 A field sampling and laboratory analysis plan addressing sampling during 
implementation to confirm achievement of the performance objectives of the Final 
RAP 

 A transportation plan identifying routes of travel and final disposal destination of 
generated wastes 

 For groundwater extraction systems - aquifer test results; capture zone calculations; 
specifications for extraction and observation monitoring wells; and a plan to 
demonstrate that capture is achieved 

 An updated Health and Safety Plan addressing implementation activities 

 Identification of any necessary permits and agreements 

 An operation and Maintenance Plan including any required monitoring 

 A detailed schedule for implementation of the remedial action consistent with the 
schedule contained in the approved Final RAP including procurement, mobilization, 
construction phasing, sampling, facility startup, and testing 

 A Quality Assurance Project Plan ("QAPP") addressing quality assurance and quality 
control measures to be employed during implementation of the Final RAP and 
Operation and Maintenance 
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2.2 Review of Final RAP Requirements 

The results of the comparative analysis presented in the existing RAP indicated that the preferred 
remedial action alternative should include a combination of the following actions. 

 Construction of a low-permeability clay cover system for the entire Site to contain the 
buried waste and the impacted soil onsite 

 Installation of groundwater extraction and treatment systems along the downgradient 
side of the Site to intercept/capture groundwater contamination coming from the Site. 
The perimeter groundwater system is intended to also capture off-Site migration of 
the groundwater contamination that exceeds the remediation goals 

 Installation of a perimeter landfill gas extraction, control, and treatment system along 
the Site boundary within the waste zone. The perimeter landfill gas control and 
treatment system will be used to minimize the potential off-Site migration and 
impacts to air quality standards in compliance with the relevant regulations. 
Additionally, an updated landfill gas survey will be conducted. Following the landfill 
gas survey, the data will be evaluated to determine whether a gas collection system is 
necessary to achieve regulatory compliance 

 Implementation of long-term monitoring of the groundwater and landfill gases 

 Long-term maintenance of the landfill cap 

To ensure the proper design, construction, and implementation of the systems indicated above, 
recommendations were also provided in the RAP for development and performance of detailed 
confirmatory investigations to obtain additional information for the RD. The planned 
confirmatory investigations include a landfill gas survey. 

During the RD phase, the RAP requires that operation and maintenance and monitoring 
programs be developed for all remedial systems. 

2.2.1  Preferred Remedial Action as per Existing RAP 

The following sections summarize in further detail the components of the preferred remedial 
action presented in the existing Final RAP.  The components to be discussed in these sections  
include: confirmatory investigations for remedial system design, the landfill cover system, 
landfill gas control collection and treatment, and the former oil and water wells investigation.  In 
Section 3.0, refinements to the remedial actions for the landfill gas system and cap are proposed. 
The landfill groundwater remediation system will be discussed in a document submitted to 
DTSC under a separate cover. 

2.2.1.1  Confirmatory Investigations for Remedial System Design 

Landfill Gas Survey - To ensure the compliance status of the Site gases and emissions regarding 
the development/design of a landfill gas monitoring and control system, the RAP requires an 
updated landfill gas survey be performed during the RD phase. The survey protocol will be based 
on Section II.A of the California Air Resource Board (CARB) guidelines including integrated 
surface sampling, ambient air monitoring at or near the Site perimeter, and enhanced perimeter 
gas probes. Prior to conducting the survey, a landfill gas survey work plan must be prepared and 
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submitted to DTSC, the South Coast Air Quality Management District (SCAQMD), and the 
Regional Water Quality Control Board (RWQCB) for review and approval. 

2.2.1.2  Landfill Cover System 

The RAP specifies that containment of the landfill gas and chemicals within the buried waste be 
achieved by constructing a cover system that will use clean imported soil.  A brief description of 
the components of the cover system in the RAP is provided below. 

 Foundation Layer. A compacted foundation layer serves to support the cover system. 
This foundation layer will have a thickness of 24 inches and will be constructed from 
existing soil cover material and/or suitable imported material. For the purpose of the 
RAP, a thickness of 12 inches of existing soil cover will be accounted for as a part of 
the foundation layer. 

 Clay Layer. The barrier layer for the entire Site will include the construction of a 
minimum of 24-inch clay material using suitable off-Site borrowed soil having a 
permeability of l x l0-6 cm/sec or less. As needed, bentonite amended soil may be 
added to achieve the required permeability. 

 Protective Soil Cover. A layer of compacted soil cover serves to protect the barrier 
layer. The protective soil cover is placed above the barrier layer and will have a 
thickness of 18 inches. This protective soil cover will be constructed from suitable 
imported material. 

 Top Soil. A top soil layer of suitable material which supports vegetation with root 
systems less than the depth of the top soil layer. A top soil layer is required only in 
the landscape areas if coordinated with the future Site development activities. The top 
soil will have a normal thickness of 12 inches and may replace the top six inches of 
the protective soil cover. 

2.2.1.3  Landfill Gas Control and Treatment 

The RAP further provides that the preferred landfill gas control, collection, and treatment system 
consist of: (1) a series of vertical gas extraction wells within outer edges of the waste cells along 
the Site boundaries, (2) thermal destruction of collected gas using a flare unit, and (3) other gas 
monitoring and venting systems, if determined necessary and applicable. 

The RAP specifies that the gas control wells will be installed and screened at appropriate depths 
intercepting the pervious or semi-pervious zones above the water table. Depending on the 
presence of the methane and toxic contaminants, these wells must be designed either as a passive 
or active system to intercept/control the potential off-Site migration.   The perimeter gas control 
system assumes the use of an active extraction system with a typical well spacing of 200 feet and 
an average depth of about 40 feet. As a result, the RAP requires a total of 55 wells to be 
constructed along the Site boundaries. Detailed design of the gas control system including actual 
number of wells and specific spacing is to be determined based on the landfill gas survey. 

Based on the size of the Site and the need of the perimeter landfill gas control, the RAP assumes 
that the landfill gas treatment will require the construction of a flare unit including related 
collection headers, blowers, and gas sampling and processing components. The RAP provides 
that collected landfill gas will be delivered from the header system to the flare by a blower. The 
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gas is to pass through an automatic shut-off valve and a flame arrestor to prevent flash back. 
Landfill gas is to be mixed with dilution air for efficient combustion at the flare burner elements. 
Dilution is to be automatically introduced into the flare by a dilution air valve regulated by the 
combustion temperature. Supplemental fuel (natural gas or propane) is to be automatically 
introduced into the flare to maintain the required combustion temperature and thermal efficiency. 
The flare is to be equipped with standard safeguard controls and other required air emission 
control devices to monitor operating conditions and shut down the system when appropriate. The 
flare is to be constructed or shielded from the traveling motorists to minimize or reduce the 
potential for visual distraction. 

2.2.1.4  Former Oil and Water Well Investigation 

The RAP called for an additional investigation to be conducted during the implementation phase 
of the RAP to locate potential former oil and water wells at the Site and to address issues such as 
the risk of downward migration of contaminants into lower aquifers. To the extent feasible, the 
RAP requires that the former water well and two oil wells be located and abandoned to meet 
current regulatory standards. All available information regarding the location of these wells is to 
be utilized in this investigation. Under the RAP, the location of the wells is to be re-surveyed 
using available historic data. Survey locations are then to be compared to the prior investigations. 
Based on the results of these investigations, an excavation plan is to be considered. This 
excavation plan must be limited to those Site areas with the highest probability of finding the oil 
and water wells. Such limitation is necessary because of the risk associated with excavating 
buried hazardous substances. Prior to any excavation, the RAP requires that the health risk of 
such activities be evaluated to assess the appropriateness of excavation. Regulatory approval of 
all plans and permits must be obtained prior to any excavation activities. 

2.2.2  Mitigation Measures During Remedial Construction 

The following mitigation measures were proposed in the RAP to minimize potential impacts 
which may result from the remedial activities.  The mitigation measures include: 

 Dust and Particulate Monitoring 

 Dust and Particulate Control 

 Traffic Control 

 Construction Emission 

 Noise Control 

 Odor Control 

 Health and Safety Plan 

2.2.3  Proposed Future Land Use 

The preferred remedial alternative presented in Section 7 of the RAP addressed the remediation 
of the Site in its undeveloped state.  Section 8 of the RAP discusses further requirements that will 
be necessary to redevelop the project Site for commercial/light industrial land use. This section 
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describes additional design/construction considerations in the RAP that are related to the 
proposed development and that must be executed in conjunction with the preferred remedial 
actions to protect human health and the environment. 

2.2.3.1  Deed Restrictions 

Deed restrictions are a legal control to prohibit specific activities. Under the RAP, deed 
restrictions must be recorded on this property with the appropriate county recorders office to 
limit future land uses to commercial/light industrial activity, and to ban such uses as residential, 
hospitals, schools, and day care centers.  In addition, the deed restrictions must limit activities on 
the Site such as deep excavations into the clay layer or buried waste or use of groundwater wells 
for domestic supply or for agriculture. 

The RAP provides that the deed restrictions will be approved by the DTSC prior to recording and 
run with the property. The recording of the deed restriction is intended to put all potential buyers 
of the property on notice of the-deed restrictions, which will remain in force regardless of future 
property transactions. 

2.2.3.2  Landfill Cap for the Proposed Building Area 

To provide extra protection and landfill cap integrity under the building area, the RAP proposes 
additional cap design considerations are proposed, including: 

 Provide a double liner system under the building 

 Provide for differential settlement between the double liner and the building support 
piles 

 Provide for landfill gas protection as required under CCR Title 14, section 17796 for 
post closure land use. 

Accordingly, the RAP requires that a geomembrane liner be added under the building area. The 
geomembrane liner must be highly gas-impermeable and installed over the clay barrier layer 
described as part of the preferred alternative. The geomembrane must be low density 
polyethylene (LDPE) and have a minimum thickness of 30 mils. 

Under the RAP, the geomembrane layer system will include the following elements.  

 6-inch thick sand laver. This sand layer is to be placed above the geomembrane liner 
to protect it during construction/installation activities, and to serve as a drainage 
layer. This sand layer is part of the protective layer specified in preferred alternative. 

 12-inch thick sand/gravel aggregate laver. This layer is used as a part of the landfill 
gas control protection under the building area. This aggregate layer is to be placed 
under the clay layer and wrapped with a geotextile filter to prevent the introduction of 
fines.  

In parking areas and roadways, additional materials for the road base and pavement are to be 
incorporated into the cover alternatives. The RAP specifies that these materials will provide an 
additional barrier to the landfill cover system while providing support for the traffic 
requirements.  These materials are not considered as a part of the RAP and are to be addressed 
during the Site design and development stage. 
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2.2.3.3  Landfill Gas Control and Treatment for the Proposed Building Area 

The RAP provides that the landfill gas control and treatment system for the building will consist 
of: (1) an active landfill gas control system of horizontal piping embedded in a sand/gravel layer, 
(2) thermal destruction of collected gas using a flare unit, and (3) gas monitoring and venting 
system. 

Under the building areas, the RAP states that an active landfill gas control system must be 
installed under the clay cover system to protect against the landfill gases. The active landfill gas 
control system is to consist of horizontal, perforated piping that is installed in the permeable 
aggregate layer below the clay/geomembrane layer. The active gas control is also to be a low 
pressure vacuum system to minimize potential drying of the clay layer. Spacing for these pipes is 
to coincide with the spacing for the piling needed to support the building.  

Under the RAP, the ancillary components are to include a flare unit, collection headers, blowers, 
and gas sampling and processing components. Collected landfill gas is to be delivered from the 
header system to the flare by a blower. The gas is to pass through an automatic shut-off valve 
and a flame arrestor to prevent flash back. Landfill gas is to be automatically mixed with 
supplemental gas or dilution air for efficient combustion at the flare. The flare is to be equipped 
with standard safeguard controls to monitor operating conditions and shut down the system when 
appropriate. Detailed design of the flare system including size, emission limits, treatment 
components, and supplementary fuel requirements, are to be provided during final design of the 
gas-control system. Final design of the gas control/treatment system is to be submitted for DTSC 
approved prior to implementation.   

Under the RAP, for the building safety/construction purpose, additional landfill gas venting or 
monitoring features must also be considered. These features include: 

 Open ventilation provided by open parking structures or passive surface vent pipes to 
monitor or release methane from accumulating beneath the cap. As applicable, the 
vent pipes must be constructed with the ability to be connected to an induced draft 
exhaust system 

 A pile sleeve system to seal the liner to the building piles 

 A landfill gas monitoring and alarm system for landfill gas in or under the building 

The RAP requires that these features be designed in detail during the remediation system and/or 
building construction/design phase and be part of the ongoing operations and maintenance 
(O&M) activities. 

2.2.3.4  Piling Construction 

A pile foundation is anticipated to support the buildings located over the landfill refuse. The 
RAP requires that the pile penetrations in the building areas incorporate a sealable sleeve made 
out of steel, geomembrane or geocomposite (a composite layer of geomembrane and bentonite) 
material that is fastened or adhered to the geomembrane liner. The sleeve must be attached 
between the piles and the liner and provide controlled slack to allow for settlement. The piles 
must be driven to the bearing soil below the waste. The annular space between the piling and 
sleeve must be sealed with a polymer material. 
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3.0 PROPOSED REMEDIAL ACTION DESIGN REFINEMENTS 

The components to be discussed in the following sections include the proposed remedial action 
design refinements for the landfill cover system, and the landfill gas control collection and 
treatment system.  The groundwater collection and treatment system will be discussed in separate 
document submitted to the DTSC for consideration.   

The described refinements enhance the overall program by improving environmental protection, 
reduce initial capital expenditures, minimize potential O&M challenges and costs, better 
integrate into the planned future development, minimize development construction and post-
development operational challenges, and saves valuable time.  All of these refinements are 
important and necessary to make the Carson Marketplace financially viable and successful, 
complete environmental remediation, and return the land to beneficial use.  During DTSC’s 
review of this document, the proposed refinements may be slightly modified as an outcome of 
ongoing discussions with the Prospective Buyer and other stakeholders.  Modifications to these 
refinements may also occur during the preparation of the final design of the RAP elements and 
the approval process of the ultimate development plan. 

3.1 Perspective on RAP Requirements 

Although the Final RAP generally describes the required remedial systems, the Remedial Design 
process will ultimately define the specific details of the systems that will be implemented at 
every location on the Site.  These details will be documented on the construction drawings and 
specifications.  As part of the design process, it is important to evaluate certain technology 
improvements that have occurred since adoption of the Final RAP in 1995.  Inclusion of 
currently available technology in the design is expected to provide additional or equivalent 
protection and/or lower the cost of implementing the Final RAP. 

The sections below present the Prospective Buyer’s proposed refinements to the 1995 Remedial 
Design, consistent with the objectives and performance requirements of the Final RAP. 

3.2 Preliminary Landfill Cap System and Design 
 
As shown in Figure 1, the Prospective Buyer’s Site development plan encompasses the entire 
landfill surface.  A landfill cap is to be placed over the entire Site, except over the existing solid 
soil roads that separate the landfills into distinct cells.  To accommodate the Site development 
plan, the landfill cap design is tailored to accommodate three types of surface features identified 
below: 
 

 Open outside areas that will typically be paved parking lot areas of the Site 
development plan 

 
 Areas of outdoor space located above the pile-supported structural concrete slab due 

to the fact that the structural concrete slab is larger than the building footprints 
 

 Areas where building footprints are located above the pile-supported structural 
concrete slab 
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The landfill cap is proposed to be continuous across each cell of the Site, and throughout the Site 
the landfill cap works with the landfill gas system, described in Section 3.3.  The system is 
designed to meet landfill closure requirements and to protect users of the Site from exposure to 
landfill gas and contact with waste.  In locations under building footprints, a secondary 
membrane system will also be installed, as required by the RAP. 
 
An overview of the proposed landfill cap system is presented in the following sections and in the 
following figures.  Where appropriate, the relationship between the landfill cap and the landfill 
gas system and the future building protection system is shown. 
 

 Figure 2 - Conceptual Illustration of Landfill Cap and Landfill Gas System in Open 
Outdoor Areas 

 
 Figure 3 - Conceptual Illustration of Landfill Cap and Landfill Gas System Plus Sub-

Slab Venting and Drainage System in Areas of Outdoor Space Located Above Pile-
Supported Structural Slab 

 
 Figure 4 - Conceptual Illustration of Landfill Cap and Landfill Gas System Plus 

Building Protection System in Areas of Buildings Located on Pile-Supported 
Structural Slab 

 
 Figure 5 - Conceptual Illustration of Membrane Booting to Pile Cap 

 
 Figure 6 - Transition of Cap Construction and Details of Primary Membrane 

Settlement Compensation Flaps 

3.2.1 Landfill Cap In Open Areas 
 
Figure 2 illustrates the cross section design of the proposed landfill cap for the open areas, such 
as parking lots, and documents how the Site-wide landfill cap is adapted to be functional at this 
location, from the bottom up. 
 

 Deep Dynamic Compaction - The in-place trash will be subjected to a program of 
deep dynamic compaction that is intended to pre-consolidate the upper layers of the 
landfill trash, reduce future settlement, and  provide a more uniform substrate over 
which to construct the landfill cap.  It is expected that the deep dynamic compaction 
program will significantly benefit the long term performance of the cap and the 
development plan by reducing incidents of differential settlement, resulting in 
reduced operational and maintenance concerns.  The deep dynamic compaction will 
be conducted in a way that does not expose trash and will include a provision  to 
immediately apply soil in the event trash exposure becomes a concern.  The finished 
surface after the deep dynamic compaction operation will be a clean and smooth soil 
surface. 

 
 Horizontal Landfill Gas Collectors - As more completely described in Section 3.3, 

a system of horizontal landfill gas collectors will be arrayed across the outside areas.  
In most locations it is anticipated that the horizontal gas wells can be constructed by 
trenching through the compacted foundation soil and be placed at or near the top of 
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the refuse column.  This location provides for an effective collection of landfill gas 
across a wide area under the landfill cap. 

 
 Compacted Foundation Soil - The foundation layer of the landfill cap will be placed 

directly upon the soil surface after the deep dynamic compaction is performed.  The 
foundation layer will consist of two or more feet of soil placed and compacted and 
rolled smooth per engineering specifications in preparation for the placement of the 
primary membrane.  The grade of the foundation layer will be engineered to result in 
proper drainage of any water that might infiltrate through cracks in the pavement 
down onto the top of the geomembrane. 

 
 Primary Membrane - Once the foundation soil has been graded and prepared 

according to the engineered plan, the primary geomembrane will be installed.  A 
Linear Low Density Polyethylene (LLDPE) membrane will be used because it has 
favorable properties that make it the most widely used geomembrane for landfill 
capping.  Technical information and specifications for typical LLDPE products are 
presented in Appendix A.  The geomembrane will be placed in accordance with strict 
and standardized construction quality assurance (CQA) protocols to verify proper 
manufacture and installation.  Appendix A also includes sample engineering 
specifications that incorporate CQA provisions. 

 
 Cushion Geotextile – On top of the primary geomembrane will be placed a cushion 

geotextile that is intended to protect the geomembrane during subsequent stages of 
construction.  Typically, the cushion geotextile is a non-woven polypropylene with a 
weight of 12 or 16 ounces per square yard, and feels much like a carpet pad.  Even 
though the overlying soil is screened to remove items that may puncture the 
geomembrane, the cushion geotextile is proposed to be installed as added precaution 
to protect the membrane system. 

 
 Geonet Drainage Composite - In order to provide a preferential pathway for 

removal of water from the sloped surface of the membrane, a geonet drainage 
composite will be placed upon the membrane surface.  A geonet composite is 
composed of two layers of crisscrossed high density polyethylene (HDPE) geonets 
wrapped in geotextile.  The purpose of the crisscrossed geonets is to transmit fluids in 
the plane of the nets even when loaded by overburden, and the purpose of the 
geotextile wrap is to prevent the clogging of the geonet from the infiltration of fines.  
The geonet composite will be laid in one foot wide strips across the grade of the 
geomembrane in a manner that intercepts the flow across the grade at specified 
intervals.  The downstream end of the geonet composite strips are positioned such 
that the drainage conducted off the surface of the membrane is delivered to the Site 
drainage system. 

 
 Protective Layer of Compacted Soil Over Primary Membrane System - Over the 

cushion geotextile and the geonet composite drainage strips will be placed several 
feet of clean soil.  The first six inches of backfill against the cushion geotextile and 
membrane is screened if necessary to remove rocks/debris 1 inch or larger which 
could pose a threat of membrane puncture.  Although the total thickness of the 
protective soil layer is likely to vary from place to place around the Site as may be 

11 



 

necessary to achieve finished grade for the paving system and to provide sufficient 
depth of soil for utility and irrigation lines, the thickness is expected to range between 
two and six feet.  This soil layer also protects the membrane system from all but the 
most extensive excavations that may be subsequently required as part of the long term 
maintenance of the Site.  All such excavations that expose the membrane system will 
be subject to rigorous procedural protocols designed to protect the membrane and to 
repair it as may be necessary. 

 
 Development Pavement System - The development pavement system, which is 

likely to consist of pavement base and asphalt paving, will be constructed over the 
compacted protective soil layer.  The surface water drainage from the top of the 
landfill cap will managed by grading of the parking lots and the storm water 
collection system. Even though the pavement is not part of the proposed landfill cap 
system as proposed, the pavement provides an additional barrier which results in 
infiltration into the compacted protective cover soil to be minimal.   

3.2.2 Landfill Cap Under Slabs Outside Building Footprints 
 
Figure 3 illustrates the cross section design of the proposed landfill cap under the structural 
concrete slabs that are outside of building footprints and documents how the Site-wide landfill 
cap is adapted to be functional in these areas.  The cross-section layers are described below in 
sequence from the bottom up. 
 

 Same Site-Wide Landfill Cap Up Through Primary Membrane - The cross 
section design of the proposed Site-wide landfill cap (shown in Figure 2), including 
all layers up through the primary membrane and cushion geotextile, extends in a 
continuous manner under the concrete structural slabs and buildings, as shown in 
Figure 3.   

 
 Pile Supports, Connection of Membrane, and Settlement Compensation - 

Because the structural slabs will be supported by deep piles founded in soil beneath 
the refuse layers, deep dynamic compaction is not needed in areas where structural 
slabs will be constructed.  As shown in Figure 5, the primary membrane will be 
attached to the pile cap by welding the membrane to HDPE channels embedded in the 
concrete cap at the time of forming and pouring.  This weld of the membrane to the 
attachment channel is the same weld used to join sheets of membrane and is subject 
to the same rigorous CQA procedures.  Typically, rupture tests show that the weld 
attachment is stronger than the membrane itself.  Because deep dynamic compaction 
will not be applied to the refuse substrate in the areas where the pile-supported 
structural slabs will be constructed, that area is somewhat more susceptible to 
settlement than the cap system in open areas.  Therefore, in addition to the excellent 
elongation properties of LLDPE membrane to compensate for settlement, a settlement 
compensation flap will be constructed at all locations where connections are made to 
pile caps and the adjacent area has not been subjected to deep dynamic compaction.  
Figure 5 illustrates the concept of the settlement compensation flaps.  Notice that if 
settlement were to occur within the waste prism under the slab, the settlement 
compensation flap would accommodate the displacement even without creating 
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stresses within the membrane or transmitting stresses to the location where the 
membrane is welded to the attachment strip embedded in the pile cap. 

 
 Sub-Slab Venting and Drainage System - Above the primary membrane and the 

cushion geotextile, a layer of gravel will be placed that will act as a drainage medium 
for any water which may get down to the membrane.  Even though the structural slab 
is expected to consist of solid concrete, provisions must be provided for drainage so 
that water does not build up on the membrane if some sort of leakage were to occur.  
The membrane surface will be sloped to drain and the gravel drainage layer will be 
designed to discharge into the Site drainage system.  Even though there is a 
membrane positioned lower in the cross section, the gravel layer also serves as a 
backup venting layer to allow the removal of landfill gas from below the slab in the 
event of some kind of membrane breach.  As shown in Figure 3, vent pipes are also 
provided that are attached under the slab and which would terminate in vent risers 
above the slab. 

3.2.3 Landfill Cap Under Slabs Within Building Footprints 
 
Figure 4 illustrates the cross section design of the proposed landfill cap under the structural 
concrete slabs that are within the building footprints and documents how the Site-wide landfill 
cap is adapted to be functional in these areas.  The cross-section layers are described below from 
the bottom up. 
 

 Same Site-Wide Landfill Cap Up Through Primary Membrane - As shown in 
Figure 4, the cross section design of the proposed Site-wide landfill cap (shown in 
Figure 2), including all layers up through the primary membrane and cushion 
geotextile, extends in a continuous manner under the concrete structural slabs.   

 
 Same Connection of Membrane and Settlement Compensation - The membrane in 

this area also will be connected to the pile caps and a settlement compensation flap 
provided, as illustrated in Figures 5 and 6. 

 
 Same Sub-Slab Venting System - The sub-slab venting system in the area of the 

building footprints (Figure 4) is generally the same as in areas outside the building 
footprints (Figure 3) except that it is not necessary to slope the membrane or provide 
membrane drainage provisions in the areas under buildings. 

 
 Addition of Secondary Membrane - As required by the RAP, a secondary 

membrane will be provided in building footprint areas.  Depending upon final design, 
the secondary membrane system will be comprised either of sheet high density 
polyethylene (HDPE) or a spray-applied cloroprene modified asphalt (CMA) such as 
the Liquid Boot product manufactured by LBI Technologies.  In either case, the 
membrane system would be designed to adhere to the bottom of the structural slab 
and form a unified system when the concrete slab is poured.  The secondary 
membrane system will also include one or two geotextile layers as needed for 
construction.  The secondary membrane system will also be attached to the pile caps 
as shown in Figure 5. 
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 Addition of Vertical Legs on Landfill Gas Wells - As shown in Figure 4, and as 
more fully described in Section 3.3, the horizontal gas collectors under the buildings 
are supplemented by vertical legs that allow for more efficient collection of landfill 
gas from under the building slabs. 

3.2.4 Comparison of Proposed Landfill Cap Versus RAP Landfill Cap 
 
The approved RAP includes a "traditional" compacted clay cap that emerged as the standard 
prescriptive design for landfill caps as the new federal and state regulations evolved in the late 
1980s and early 1990s.  All of the regulations, however, allow for alternative designs that 
provide for equal or improved performance, and over the years, a number of alternative designs 
and materials have been advanced to cope with special Site conditions or design issues 
associated with compacted clay caps. 
 
One of those alternative cap designs involves the use of geomembranes instead of compacted 
clay to fulfill the infiltration barrier function of the landfill cap.  This section addresses how the 
geomembrane cap proposed for this project compares with the compacted clay cap of the 
approved RAP, with a view toward illustrating the superior performance of the proposed design 
to meet regulatory requirements and provide protection for the occupants of the Site as it is 
developed. 
 
The proposed geomembrane cap and construction approach is superior to the approved 
compacted clay cap in the following ways. 
 

 Lower Permeability:  The proposed Linear Low Density Polyethylene membrane 
proposed for the Site is, for all practical purposes, considered impermeable.1  Clay 
caps are usually specified to have permeability to water of 10-6 or 10-7 cm/sec under 
specific ASTM test conditions.  In a semi-arid environment, such as the project Site, a 
clay cap must receive sufficient irrigation to maintain this level of effectiveness.  If a 
clay cap were to become desiccated due to insufficient water supply to it, the 
permeability of the clay cap would be governed by the permeability of the overlying 
soil or the foundation soil, typically 10-3 to 10-5 cm/sec, depending upon soil type and 
compaction. 

 
 Better Cap Drainage and Reduced Opportunity for Infiltration:  The proposed 

cap includes provisions for drainage of infiltrated water off the membrane surface 
with the use of strip drains.  This approach means that the "residence time" of water 
on the surface of the geomembrane is short, thus reducing the possibility of water 
mounding on and damaging the liner.   In a typical compacted clay cap, water must be 
allowed to reach the clay layer in order to keep it hydrated and effective as a barrier.  

                                            
1 A more complete statement is available from technical literature available from GSE, a leading 
manufacturer of geomembranes, as follows:  "Polyethylene” is, for practical purposes, considered 
impermeable.    Be aware, however, that all materials are permeable to some extent.  Permeability varies 
with concentration, temperature, pressure and type of permeant.  The rates of permeation are usually so 
low, however, that they are insignificant.  As a point of reference, polyethylene is commonly used for 
packaging of several types of materials.  These include gasoline, motor oil, household cleaners (i.e. 
bleach), muratic acid, pesticides, insecticides, fungicides, and other highly concentrated chemicals." 
Permeability of LLDPE has been estimated at 10-10 to 10-12 cm/sec. 
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Too much or too little water reaching the clay cap each have consequences that are 
not issues with a drained geomembrane cap.  It should be noted that, with the paving 
system planned as part of the Site development system, and with the planned long 
term maintenance plan for the paving, it is likely that very little water will ever 
penetrate down to the geomembrane layer to be drained off by the strip drains. 

 
 Greater Assurance of Long Term Performance:  Long term performance of a 

landfill cap can be gauged in terms of its ability to maintain its integrity under 
anticipated stresses to which it is subjected (in the case of landfill caps, the long term 
differential settlement conditions), and its ability to maintain its integrity against 
potential degradation in the environment in which it is placed.  In the case of the 
proposed membrane liner and construction approach, deep dynamic compaction will 
be employed over large areas of the Site in order to pre-consolidate as much of the 
remaining potential settlement as possible and to provide a more uniform substrate 
over which to construct the geomembrane cap.  In addition, LLDPE has excellent 
elongation properties (see Appendix A) and has been developed to meet the challenge 
of maintaining integrity of differential settlement in landfill cover applications.2  
Where the membrane is placed over areas that will not receive deep dynamic 
compaction but is secured to pile caps that do not move as the adjacent waste settles, 
the proposed design includes settlement compensation flaps which allow extra 
membrane to be unfurled,  avoiding excessive membrane tensile forces.  In terms of 
in-place membrane "life" versus degradation factors to which it is subjected, product 
durability studies indicate3 that the geomembrane proposed for  the Carson 

                                            
2 GSE product information states that LLDPE has been effectively used in over 50 million square feet of 
landfill cover applications.  This project alone includes 5.7 million square feet of LLDPE.  For perspective, 
consider that landfill final cover projects that would require membrane covers are a relatively recent 
phenomena because most of the older landfills that have been closed are unlined and cover regulations 
require (in part) that the final cover have a permeability equal to or lower than the base liner. Thus, the old 
landfills without liners which have been closed were eligible under the regulations for cover systems less 
sophisticated and less protective than that provided by geomembrane covers.  Undoubtedly, as more of 
the modern lined landfills reach capacity and close, geomembranes will be required to comply with that 
regulatory standard. 
 
3GSE product information was consulted to provide the following perspective: Membranes are made of 
high quality virgin polyethylene which demonstrates excellent chemical resistance to a great number and 
combinations of chemicals.  It is exactly this property that makes polyethylene the lining material of choice 
in environmental engineering applications.  In order to gauge the durability of material in contact with a 
chemical mixture, testing is required that includes testing under the range of chemicals in the proposed 
environment and evaluating changes to the many properties of the liner material.  Extensive tests have 
been conducted to illustrate such resistive properties in aggressive chemical environments such as 
landfill liners and waste ponds.  Landfill caps are a much less stressful environment in which the 
geomembrane is encased in clean soil on both its top and bottom and subject only to potential contact by 
landfill gas.  Perspective is also provided by Koerner, Halse, and Lord in their paper "Long Term 
Durability and Aging of Geomembranes," 1990, in ASCE Geotechnical Special Publication No. 26, 
entitled "Waste Containment Systems: Construction, Regulation, and Performance."  In this publication, 
the authors seek to address the frequently asked question "how long will it last" by systematically 
examining all of the potential degradation factors that affect geomembranes with a view toward seeking a 
straightforward answer to that question.  They conclude that there is no straightforward easy answer.  
Part of this is because real life field applications are significantly different from the laboratory test 
conditions, that the expected life of the materials is far longer than they have actually been used, that 
accelerated test methods do not accurately portray long term performance, and that it is difficult, if not 
impossible, to recover samples of materials that have been in place for a number of years because they 
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Marketplace will not experience any degradation that impairs its performance for the 
foreseeable future (over 50 years).  In the case of the compacted clay cap in the RAP 
without deep dynamic compaction, more incidents and larger magnitudes of 
differential settlement are anticipated, and differential settlement would result in 
some breaches of the clay cap's integrity because the clay does not have properties 
that work to resist forces within the cap that result from differential settlement.  Long-
term performance of the clay cap is also heavily dependent on keeping the clay from 
desiccating. 

 
 Definitive Seals Under Buildings:  By using a geomembrane, the proposed design 

can take advantage of proven methods of connecting membrane to structures that is 
not available for sealing clay caps to buildings.  The seals involve welding the 
membrane to attachment flanges embedded in the concrete cap at the time of forming 
and pouring.  Tests show that welds are typically stronger than the geomembrane 
material itself.  These definitive seals offer a high degree of protection to occupants 
of the Site from exposure to landfill gas. 

 
 Utilities Better Isolated:  The proposed design provides for placing utilities in the 

protective soil layer above the membrane, which helps isolates them from intrusion 
by landfill gas.  If a clay cap were to be used and utilities were similarly located in the 
overlying protective soil, there would still be potential that landfill gas could 
penetrate the clay cap and enter utility conduits and corridors. 

 
 Better Gas Collection Efficiency:  As discussed in several paragraphs above, a 

geomembrane provides a better seal than a clay cap, which allows for more efficient 
tuning and operation of a landfill gas collection system, thus providing better 
protection. 

3.3   Preliminary Landfill Gas System and Design 

The landfill gas system design (Site-wide and under buildings) provides a significant opportunity 
to provide protection to the Site in an efficient manner that conforms with the cap design and the 
various uses and development details at the Site.  In general, the proposed LFG extraction and 
treatment system would not differ from the LFG system required in the RAP.  The LFG system 
will use vertical and horizontal wells, as well as the prescribed flare system.  The system will be 

                                                                                                                                             
are typically covered with waste materials.  A useful conclusion of their research is, however, that burial of 
geomembrane in soil (such as in a landfill cap) greatly diminishes and even eliminates many of the 
degradation processes affecting geomembrane.  Given that the best gauge of long term performance is 
the systematic recovery and examination of materials that have been in service for a number of years, 
another issue arises.  GSE product literature states that older materials were manufactured differently 
and to different standards than today's improved materials.  Nevertheless, in a few cases where older 
materials in place for 20 years have been in place in aggressive environments and later recovered for 
testing and examination, no significant reduction in the primary physical properties was observed.    
Tisinger and Giroud also address the question in their paper “The Durability of HDPE Geomembranes” 
(Geotechnical Fabrics Report, September 1993) by reviewing many of the same issues as did Korner, 
Halse, and Lord, as well as other authors who have published relevant information.  They quote an EPA 
ad hoc committee on durability as concluding that such materials should maintain their integrity in the 
waste disposal facility environment in “terms of hundreds of years.”  It is generally thought by 
geomembrane engineers and installers that most long term poor performance will come from faulty 
installation or construction damage rather than by degradation of the material itself. 
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optimized and be fine-tuned to the specific building locations, the final landfill cap, and the 
results of the supplemental LFG survey.  It is anticipated that the system will include an 
automated condensate collection and conveyance system for minimizing future maintenance and 
labor. 

The landfill gas system for the developed Site must be more extensive than for a landfill that is 
closed and used only as undeveloped open space.  After completion of an updated landfill gas 
survey during the RD phase as required by the RAP, a comprehensive LFG collection and 
treatment system will be designed.  The features of the proposed landfill gas system are 
described below. 
 

 Horizontal Gas Collectors in Open Areas:  Because the outdoor areas of the Site 
development plan are mostly paved and will be entirely covered with a geomembrane 
landfill cap, horizontal gas collectors will be used as the most effective way to collect 
landfill gas from under the landfill cap over large areas.  These horizontal collectors 
consist of flexible perforated pipe with sleeved sections that "telescope" to 
accommodate settlement.  The horizontal collectors will be installed in a gravel-filled 
trench located as close as possible to the interface between the top of trash and the 
bottom of the landfill cap foundation layer.  Geotextile is used to line the gravel-filled 
trench to prevent clogging by fines.  These horizontal gas collectors will be located at 
intervals throughout the Site such that the zones of influence of adjacent collector 
lines overlap, assuring that all areas under the landfill cap will experience landfill gas 
extraction. 

 
 Special Gas Collectors Under Building Footprints:  Noting that the Site consists of 

five distinct landfill cells and that the buildings are generally located over the 
centerline of the landfill cells, the trash prism under the buildings is thinner at the 
edges of the building and deeper under the center of the buildings.  Even though 
horizontal gas collectors would be very effective in these locations, the particular 
geometry of the buildings and waste prisms offers the opportunity to collect landfill 
gas even more effectively.  As shown in Figure 4, a vertical leg will be added to the 
horizontal gas collectors under the buildings so that more landfill gas throughout its 
source area can be collected at lower applied vacuum.  This keeps more gas away 
from the bottom of the building footprints and provides more opportunity for precise 
controls.  Because most of the buildings will be located around the perimeter of the 
Site, these vertical legs of the horizontal gas collectors under buildings will also be 
located around the perimeter of the Site and function as vertical wells around the 
perimeter of the Site as required by the RAP.  Together, the system of horizontal and 
vertical gas collection well legs provide protection at all locations at the Site and will 
control landfill gas from migrating offsite. 

 
 Extensive Built-in Features for Tuning, Monitoring, and Troubleshooting:  

Because gas production in a landfill is not uniform either spatially or temporally and 
subject to many factors, the key to a good landfill gas control system is the ability to 
tune it as needed to adjust to changes in the amount and locations of gas being 
produced.  The proposed system will have sampling and monitoring ports and 
sensitive tuning valves located at well heads and along header lines that will allow 
detailed tuning, monitoring, and troubleshooting.  Appropriate "legs" will be created 
in the system so that zone controls can be implemented; for example, the landfill gas 
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wells under a specific building footprint will be capable of individual control that 
does not affect, or be affected by, the control settings made for the adjacent building. 

 
 Looped Header System:  All of the wells will be tied into a looped header system 

that provides a redundant path of vacuum to all wells.  Thus, if a section of header 
must undergo some sort of temporary repair, all or most of the wells will continue in 
service.  The headers will be installed underground within the protective layer above 
the membrane of the landfill cap and be graded to accommodate settlement and 
condensate drainage. 

 
 Condensate Management System:  Condensate that drains out of the headers will be 

captured in sumps located at intervals along the headers at header low points.  The 
sumps will be outfitted with an automatic pneumatic pumping system that senses 
condensate levels in each sump and, according to preset protocols, pumps it into a 
condensate return line.  The compressed air lines from the gas equipment facility to 
the sumps and the condensate return lines from the sumps to the gas equipment 
facility will be located within the same trench as the headers.   

 
 Gas Equipment and Treatment Facility:  The equipment for the operation of the 

system and the treatment of the collected gas will be located in a single secured 
facility.  It is anticipated that the groundwater remediation equipment and the central 
station of the building monitoring system will also be located at the same facility.  
The following landfill gas equipment that is expected to be included at the facility:  
(a) primary and backup blowers, (b) flare and controls, (c) generator to provide 
backup power if needed and associated above-ground fuel tank, (d) compressor to 
provide compressed air for the condensate management system, (e) condensate 
storage tank, (f) programmed logic controller that monitors and automatically 
operates the system, (g) autodialer that will contact a human on-call technician at any 
hour in the event of malfunction, (f) monitoring ports and gauges, and (h) appropriate 
utility services needed to operate the system.  This system is likely to include a 
natural gas connection to operate the flare and destroy the landfill gas in the event 
that gas volumes are too low to sustain the flare.  It should be noted that at some point 
in the future, it is expected that the flare can be removed and the remaining small 
amounts of gas effectively treated with activated carbon canisters.  Therefore, the 
facility will be designed with this feature in mind.  The condensate may be treated in 
the groundwater treatment system, destroyed in the flare, discharged to the sewer, or 
be removed periodically from the tanks for off-Site disposal. 

 
 Monitoring System for Buildings:  Even though the Site-wide landfill gas system 

will effectively collect landfill gas from under the landfill cap, the buildings will be 
additionally equipped with a building protection and monitoring system, which is 
described in more detail in a separate document. 

 
 Security Features:  All elements of the system will be properly secured to prevent 

tampering and vandalism.  Control valves and monitoring ports will be contained in 
locked subsurface vaults and the equipment and treatment facility will be fenced, 
locked, and alarmed. 
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 Comprehensive OM&M Plan:  All aspects of the landfill gas system will addressed 
in a comprehensive operations, maintenance, and monitoring (OM&M) plan that will 
provide assurance that the system will always be operated and monitored as designed, 
that the equipment is maintained, and that  equipment parts and supplies are on hand 
and easily located as needed. 

 

4.0 OTHER CONSIDERATIONS 
The following sections describe other refinement and design aspects that will be considered. 

4.1 Approach to Former Oil and Water Well Investigations 

The Allwest Geoscience, Inc. report, dated December 3, 1998 correctly identified the 
infeasibility of well re-abandonment due to the following factors: oil well casings are estimated 
at depths in excess of 50 feet below existing ground surface; 20 feet of perched leachate above 
the estimated top of the well casing; potential health risks and liabilities from vapor emissions, 
particulates, excavated materials, and leachate; and fire and explosion risks.  It should also be 
noted that the three well access methodologies (drilling & casing, unshored excavation, and 
shored excavation) identified in the report over simplified the construction parameters and risks 
associated with achieving the desired depth to exposing the oil and water well casings.  However 
if any of the three well access methods were to be employed the following plans, programs, and 
procedures (or some form thereof) would need to be developed and implemented: 

 Environmental Evaluation of Potential Site Contaminants 

 Geotechnical and Waste Slope Stability Evaluation 

 Health Risk Assessment (onsite personnel & surrounding community) 

 Dewatering (leachate extraction) Program Design and Installation 

 High Volume (large capacity) Temporary Storage System for Extracted Leachate 

 Waste Management and Disposal Plan for Leachate and Excavated Waste 

 Transportation Program for Offsite Disposal of Leachate and Excavated Waste 

 Community Outreach and Notification Program 

 Vapor and Odor Emissions Collection/Suppression Program 

 Spill Prevention and Mitigation Program 

 Site Security Program 

 Emergency Action Plan/Emergency Response Plan and Spill Notification 

 Fire Prevention Plan 

 Site Training, Health and Safety Hazard Awareness, and Personnel Monitoring 
Program 
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 Storm Water Collection, Handling, and Disposal System 

 Site Monitoring and Alarm Systems/Safety Shut Down and Emergency Shut Down 
Program 

 Submittal of above plans, programs and procedures to appropriate city, county, state, 
and/or other appropriate regulatory oversight agency for review and approval prior to 
implementation 

Exposure of the oil well casings would not be guaranteed by any of the proposed access 
programs and the volume of excavated material would greatly exceed previous estimated 
volumes.  Also, there is no guarantee that if the wells were located and exposed, that they could 
be successfully re-abandoned. Considering the difficulty in exposing the oil well casings under 
the existing Site conditions and the associated health risks to personnel and the community, the 
high risks and costs to expose the oil wells for abandonment would not be justified, especially 
with the high probability for failure.   

If the water well is found to be located beneath the landfill waste, exposing the water well casing 
would include construction and health concerns similar to those for the oil wells.  However, if 
the amount of landfill material is not as thick over the water well the costs to expose the water 
well may be justifiable. 

Although it appears, based upon existing information, that reabandonment and closure of the 
three potential wells would be infeasible, to further evaluate this issue, it is proposed to do a 
literature review to confirm whether the wells existed, and if they did, where they are located.  
Determining the general location of the wells could also be critical to determining the potential 
constraints the wells may have on the Site development plan.  The California Division of Oil and 
Gas and Geothermal Resources (DOGGR) may not allow the placement of structures over the 
former test wells and therefore locating these wells, to the extent they exist, is important. 

In this regard, we are asking DTSC for an indication as to whether it is likely that the 
abandonment of the wells will not be required since there is a low probability of success.  If it is 
DTSC’s position that the abandonment still be attempted, we then request an indication if 
Section VII.E of the original Consent Degree still applies. 

4.2 Coordination with Development Team 

It has been the Team’s experience that partnership and excellent communications with the client, 
regulators, and other stakeholders are key factors in successful execution of complex Guaranteed 
Fixed-price Remediation (GFPR) projects.  By addressing each of the stakeholders’ needs, we 
have been successful in aligning all parties’ interest in and commitment to project completion. 

It is anticipated that all involved parties will participate in weekly development team conference 
calls and quarterly development team meetings during the planning, design and construction 
phases of the project.  Additional meetings may be required to address unforeseen issues or other 
challenges. 
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4.3 Coordination with DTSC  

It is anticipated that the Prospective Buyer, the City, DTSC and the Development Team will be 
partners with respect to implementing the remediation program. Under the terms that will be 
defined in the final agreements, it is anticipated that Tetra Tech will be responsible for and will 
coordinate with state and local regulators regarding the landfill closure systems.  Included with 
the regulatory agency coordination are the actual permitting activities.  The Team will compile a 
list of all required and relevant permits, and develop a schedule for obtaining these permits. 

It is envisioned that the regulatory coordination will include regular team meetings involving the 
Prospective Buyer, Tetra Tech, DTSC, and possibly other agencies or stakeholders, such that 
progress can be discussed, schedules checked, and issues identified. This will work in 
conjunction with the more frequent Development Team Coordination program discussed. 

4.4 EIR Coordination and Integration 
The objective of an environmental impact report (EIR) is to document the impacts of a project on 
the environment for review by the public and the decision making body.  In order to accomplish 
this objective it is important that a complete and accurate description of the proposed project be 
provided to the authors of the EIR.  Because of the complex and accelerated nature of this 
project, it is imperative that the development team provide the EIR authors with the proper 
project description and keep them updated on any changes to the description.  In addition, as the 
impacts related to the proposed project are identified and the mitigations for the impacts 
developed, the mitigation measures need to be coordinated with the development team so the 
mitigations can be incorporated into the overall development plan. 
 
It is planned that the development team and the EIR authors closely coordinate their activities, 
particularly for an accelerated project like this.  An incomplete or inaccurate EIR could delay 
construction. 

4.5 Projected Remedial Design Schedule 
It is estimated that Remedial Design and permitting tasks will take an estimated 18 months, 
including reviews by DTSC.  During this period the overall development design, the insurance 
guarantees/policies and financial assurances, and the required operations and maintenance 
protocols shall be finalized.  Scheduled submittals and reviews at 10, 50 and 90 percent 
completion shall be included in a master RD schedule. 

4.6 Financial and Long Term Assurances 
The structure of financial assurance for implementation of the remedy will be submitted in a 
separate proposal. 
 

5.0 CLOSING COMMENTS AND INDICATION REQUEST 
The purpose of this document is to present DTSC with sufficient information concerning issues 
relating to the proposed development on the Site to allow the agency to provide a written 
indication that the remedial design refinements proposed for the landfill closure system are 
acceptable.  To that end, this document describes remedial design refinements to the landfill cap 
and landfill gas systems that satisfy the requirements of the Consent Decree and Final RAP.  It is 
based upon our current understanding of the site plan and remedial approach – it is possible that 
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this proposal will be modified as the development process progresses and the remedial design is 
more fully developed.  We would of course obtain DTSC input and approval, as appropriate, on 
any such modifications.  Separate proposals will be submitted for remedial design refinements to 
the groundwater collection and treatment system and for the inclusion of elevated residential 
units in the development project. 
 
We ask that DTSC evaluate the information contained in this document and provide feedback on 
any outstanding issues or concerns.  Tetra Tech and the Development Team will then address 
those issues and concerns with the goal of reaching agreement on the content and analysis 
presented in this proposal.  Once we are in agreement, Tetra Tech requests that DTSC provide a 
written indication of the acceptability of the proposed remedial design refinements of the landfill 
cap and gas systems, and identify any conditions or requirements that would have to be met to 
obtain final approval. 
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